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each R® is independently selected from hydrogen or Cj_; aliphatic;
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each R is independently selected from oxo, RY, -T-R", or -V-T-R!, or two occurrences of
R, taken together with the atom(s) to which they are bound, form an optionally substituted
monocyclic or bicyclic 3-8-membered aryl, heteroaryl, heterocyclyl, or carbocyclyl ring;

each R'! is independently selected from -CFs, halo, -OR™, -CN, -SR®, -S(0O),R®, -C(O)R™,
-COR™, -N(R™®),, -C(O)N(R™),, -NR")C(O)R"", -NR")CO,R™, -SO,NR™),, -N(R")SO,R",
-NR)C(O)N(R™), or an optionally substituted group selected from C, ¢aliphatic, aryl, heteroaryl,

heterocyclyl or carbocyclyl;
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pi peridinyl, piperazinyl, pyrrolidinyl, pyranyl,
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-N(R9) sS@2(dC _3 ali phatiﬁ NH\I(‘FkQ)COCFS -N(R9) CO( O .

6 aliphatic), -NR9)CY

-N(R9) CO( het eroaryl ), -NeR CrXaryI), a 3-7 menbered

het erocyclyl ring, or a menber ed het eroaryl,

wherein each of the heterdaryl, aryl and heterocyclyl

noi eties of Gis optionally substituted by 1-3 R10; Rl

i s hydrogen, halo, Cl.3 aliphatic, am no, cyano, (Cl_3
o@@ﬁéﬂ&u@caﬁﬂc@&ﬁab@%al&h@wf Otrein: CONH2, - NHCOCF3, or
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Cl_6apd foiivtyl ob pyinGdiyyl rifgihit@s subyiaurd by QY -CHGL(®-G aidioyl Bﬁa or (ii) 1-
2%@2 m no; R4 is hydrogen, 3-7 nenbered heterocyclyl,

6 aliphatic; -4 WO 2005/111037
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arf fdﬁmnhw!fon gptivnglly afd taked togéthap vith ihe int@ventngoarbB(sd to fodwea 5-6 .
ed r{ﬁk B%v‘?r%felnz ﬂg%ﬂgx%ét@m& %E@t@d g&ﬂ R B%f S; i t h the

eferoar or
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Q is -C(R*),- or -C(R®),,C(R’),-;

G is —~OH, -NRR’, -N(R*)CONR'R’, -N(R*)SO,(C, 5 aliphatic), -N(R>)COCF;, -N(R*YCO(C:.
s aliphatic), -NR°)CO(heterocyclyl), -N(R’)CO(heteroaryl), -N(R*)CO(aryl), a 3-7 membered
heterocyclyl ring, or a 5-6 membered heteroaryl, wherein each of the heteroaryl, aryl and heterocyclyl

moieties of G is optionally substituted by 1-3 R'%

R! is hydrogen, halo, C,.; aliphatic, amino, cyéno, (Cy.5 alkyl); » amino, Cy.3 alkoxy, -CONH,,
-NHCOCFs;, or -CH,NH,;

R%is hydrogen, halo, C, ; aliphatic, -CFj;

R® is hydrogen, halo, C,.s aliphatic, Cy.s haloalkyl, Cy.¢alkoxy, hydroxy, amino, cyano, or (Ci.¢
alkyl);; amino;

R* is hydrogen, 3-7 membered heterocyclyl, or Cy.¢aliphatic;



each R8 is independently selected from Cl4 aliphati c;

each R9 is independently selected from hydrogen or
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fromoxo, -R11, -T-R', or -V-T-R'; each Rl11 is

I ndependently selected fromCl -6 aliphatic, halo,

-S(O 2N(R7)2, -OR7, -CN, -SR8, - S(O2R8, -C(OR7,

-C2R7, -N(R7)2, -C(ONR7)2, -N(R7)C(O R7,

-N(R7) CO2R7, or -N(R7)C(ON(R7)2; T is a straight or

br aqgr@@d@%eﬁCﬁ;'aﬁﬁﬂa o@%‘}"h 87 m\émb@red @teroc&d}_% B@ having P2 ring

hepralj &le Eﬁdffaw N ﬂfoS Wairem ! i @P‘%ﬂ‘?ﬂ yysubstifytsd By hajo, -OR’, -CN, -SK",
SISO @IN@RNS - OFR A0, RINNRHH TN MIRHIO)RT, -NRNHEO,RS, or
N;SEZ&?B?F@QQI ncl ude those descri bed general ly above, and

illustrated by the classes, subcl asses,
and escﬂnd{? iiisdegindartlp sdabted énmihydrogks ou€adlifhetiebriyo Rhen the same
AHEHEdMet b
m&%g I cat g% ' %gro : pue r postég ﬁlo éeltn I%(?fglq% %%gﬁﬂteﬁgﬁeﬂeﬁ%ﬂ% B heterocycly!
inghenmi cal el ements are identified in accordance with

t he eE’&fRs@sdhdé aklie saéctememlﬂ&nﬁmus, CAS versi on,
Handb sics, 75t h Ed.

AddietdP éﬁ‘P‘iFPe"aa‘r‘}éF e PomEp e SLF N ¢ cher st ry
ar e eaRt is mdebendentlyQelgaed feonChe MRSt ITYR!!, of WoTRS!; Sorrel |,

Un| v i 8
oy L A RIS R0 o i o PR o o s
s@hﬁ HCOM'. BORNANRBEs CHOINIRD):, mmcwme;m cedtser New
NIFEKONERO - [0012] The term "aliphatic" as used herein
neans straight-chain, branched or cyclic Cl-Cl2
hydrk d&%l?t’é‘lﬁqg"r\mfl@ﬁd Gralkylspibaie y saturated or which
C ontvais ROQ AR, -$IPSE RS (D3~ odi(ogm&aCor;adnuon but which
ar e gt h%rormtl For £ glgc% suitabl e aliphatic
gr oupslsl%c(igﬁra(éragu S LPEE 8P unsubstituted || near,
branched or cyclic aIkyI al kenyl , al kynyl groups and
ri (cycloalkyl)alkyl
cycl ?alckﬂﬁguﬁ[?élflgb?ﬁm%s(cycl oal kyl ) al kenyl The terns
[001a1|] ky | Compowridk ok §hiis invengielr inglyde thyde"described| denstaill dby?é andpavel further
1llusﬁ'!1tgtpi§§y %rctl)d@{éylsubclés'égdan@ls ﬁt %cl@s%d BQ&B §£ a&d h@{e&e[he following

ol ety ude b 'stral and branc
de@amnaﬁh?lh @)P&h@ﬂ% %wls?em@%t%lo RO PWPAses qthidist leve@ﬁon the chemical

elen@hds @Y lidentaRd in akdoydayde" w1tlU #RAPeriddi® MRbIO I of Afe @ﬂﬂiﬁem@f CAS version,

cl ud raight and br,
nspficPRer CBirianyians Bty 7 6 B o eni PaPRe: ofprgnc chemisy
ard émseribed inClQuganicyThemisg Bl Thdnoas Sowell, Apivpsint Sdin‘nceiBbc&B ,(Ratsalito: 1999,

R TS e IR v

Sogu Naw Xo&kd2®E. whi ch contain one or nmore units of
(o012 at Ut ke “ahBh’thc” whieh e ﬂg{ns 38 dgmkﬁaﬁr blaqgilc&]or B&ic ¢y

ternms "hal oal kyl ", "hal oal k hal oal

hygsacarboss ngph arg leﬁ;qu Qﬁmreﬁq%Wmh égntan@ PRE O HOE ‘Wﬁ? oﬁ‘y@saturatlon but
whsdhlusd adt diogdtioM Ho em§le) fuitdhé RipialcQgrPs MtI0ABsubsiiffedt & nfBubstituted

. "hal " , . d . Q14] T

inagd AP o e 1o A Sopg b oo st i S fRptoakDato,
(cychelkenybakydnyr oxycthalkgdhlfeoylm @lfie rertos O@kyl"an'dﬂl@mf}'"f Uhydroxyalkyl”,
“al@ﬁgaﬁ(ﬂe agétJ a&ll&)&%ﬁ&)&%’l’f 9£eﬁ‘ai% & pQI@Ef £1 { %?tznmcl@eso%ﬂl straight

erm "nitrogen ncuesasu stit
ang pragehegechainpeopiaining opg fedwelyescaghan atemsrgheternisyialenyHtand a@tll@dyl' used

aldBE @ birt &al1dger moiety, include both straight and branched chains containing two to twelve

carbon atoms. The term "cycloalkyl, used alone or as part of a larger moiety, includes cyclic Cs5-Cy,
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"heterocyclic" whether saturated or partially
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unga,turgﬁa@, or fly, apsatuppped amn@cyglgcrﬁqba:yq:ly ripg fhpyviegy0- ﬂll?etpqq@oms mdependently
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;@ggre% ? %@8&%@1%5% r%m:rl? %}ll to n%(écrlﬁcratilorlll o§ clelmsé)eremg hgtc?:e bound
fame atprchng miedgkenl tqgﬁthgs%)lﬂldbm atom th (ﬁqrrmmjmwh@m example, N(R®),, where
botGteRRALS UFR°%QM&5 ﬁyg&ﬁ‘é wath ﬂBnﬁB%en%tonﬁB f(ﬁé% gg)teﬁcgllr}] 1- gl 81perazm—1-

variable simlarl efined in tThe spec
Yiegraporhobnst g} mupaiﬂe b Sk idepapsientipesurigpophoftRidorR ', or any other variable

sitildr§ IR ﬁgh@dp&ﬁﬁgcﬁﬁogag dltamegkreﬁmmat B4R 8 Slszgﬁhadtdln%%d are taken
en 0. I €SS, .
BRREP Tl Eep APt PP AP R BIPP Bih 3 PP By Bpied vt

nmeans an or gani c_nRj 4 BP t hat connects two parts of a
conpound. Linkerg pically conprised of an atom
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un%ﬂfﬂé%“é'b cHerptiogs! Slﬂhsidwtwe %SHesceheﬂ @lectveifon an gliphatic gtohe R and

[0@6930an G%ﬁﬁdm&ﬂ%f §BEitRAR br A2YBIE LY prmESAL Bhly if such a comb1nat10n
herefore, single stereochem cal isoners as vvefl

fese‘ﬁaﬂtﬂ Skl Pfcchawaalb’ fea3ible evPROERd: 1Y Siplgroempeymd toR éhermellv@amble

codfdbd 1s1 36316 WEidH W20l 3Mddre PIR6 %ta&@ﬂ@@lﬁé}&ﬁ wlérCkept at a
ntio ot herw

nl es
enfieafistor B OB medta) PP o ar B poeeE SL St ek ecgemical
reacipve|comdidiogn fpaieasts wekk.ch differ only in the pr esence of

[0@9? OI'UI%E{ %theﬂw?sgt %ﬂedc as rué{urgn I;i%pt‘% egig Pearlélg MR alss n(‘mantaggj %nﬁlgde all

ounds havi esen ures excep
Steieeﬁble@@elrfems Oéﬁheatrww oge thealk ewA yondigetetione fir gahassymmetric center.

Thérkfolel 4#fBle @redtiMhidaBRIAGE BN 0 EnAn&ALE AU B¥stefeotalie mQhures of the




14C-enri ched carbon are within the scope of this
invention. [0028] 3. Description of Exenplary
w@pouwds: [ 0029] I n one enbodi nent of the forP@mUs20p5/013812
conpounds, Ring Ais selected froma pyridinyl or a
pyrimdinyl ring that is substituted by 1-2 R6a
groups. In this enbodinent, preferred Ring A include a
3-pyridinyl or a 5-pyrimdinyl ring, shown bel ow by
t he compounds of formula 1-A and I1-B, respectively.
prdsaittlcemfoun@onpwithitite wopy o thsi ilgntidni Bnlky bihebyise tated, structures depicted

et Ry rondh e somposaf S RO Y o i e or mor
isqtopiqally ynriehqq aymsCHjor pPOOBR] carpetinds hiling, thdkpasehisstinatrecéxeept for the
reﬁlﬁ&ﬁbﬂ 3t Phydfogéh dom ﬁy ?t!le'ufaﬁ biGritight! Q)pth@ﬁe féwrrgli]toof @Carbon by a PC- or
GJrethyl . Wien™ R6a i's an aliphatic grouB such as

carboryasg withiththescpre<if thisghveptinn. t he R6a group i s at

the 2-position of the pyridinyl ring or the

sosijion of the pyrimdinyl ring, as shown in HC
[Oﬁ%sgve. 5 Qﬁfcflf”é‘ﬂ’loégxeﬁ?&f@’ RMPEEAEL i es are
[0g29]”e:3 thﬂoneScrﬂ;bﬂimiiﬁW khe @i ehurd1 gﬁhﬁb%iﬁds?hﬁg' A:ié’@eﬁzt@c}gr% h byridinyl or a

as,. heen und t. C qunds for all- ere .
es R EEE AP 0 PG SR8 e s Rttt e nclude o
3-iyiridinglgprca b-pyw@sitinplgrifgo sholwKbelownbyi thie toompouhdsast famalloeAlSnd 11-B,
reHOARQYNds that have an unsubstituted Ring A pyridine,

such as those described in the aforenentioned

Ritzeler et al. PCT application WO 01/68648. [0031] In
TabR NE COMBYRAdsBle Ringh isiPSridyy SiP9E@RAInyhal 0, Cl2al kyl ,

am no, or (Cl.2alkyl)l 2amno. Preferred RL groups

are small groups such as hydrogen, nethyl, am no and

fluoro. [0B32] Preferred RR groups include hydfogen

(¢}

and _hal o. o is_a prefgrred R2 halo 0033]
Pr ef? oupsiieeipe, hylir ogen, I secal |y
chl or al koxy. ggﬂnls of suitabl g ‘
gr o@ps de C14 Ril k§Xy Myroups such &8 ny

eth Npr opoxy and Well opr opyl met hox -Ni® WO
2005/ 111037 PCT/ US20055/ 013812 [0034] 6| n|anot her
nt, Ring A j el ected from & nmber ed
nonsgfdmatic ring Kgukng 0-2 ring het ¢fday ons
sel ecled fron1nitrodéﬁ, oxygen and sul fU¥ These are
desi dhdted general |§-Bas conpounds oflI-€@¥Y mN e AH)I .
Exanpl es of non-aromatic Ring A groups include a
mor phol i nyl , pi peridinyl, piperazinyl, pyrrolidinyl,
[0050) an yArefertldy. RaHy splested framyrplo o g €}-oiehayir, suchcay chloeningthyl. When
R%a86h diphdtic @Foap RleB ki Mdthyld iﬁ%)rabfé{ &Elﬁ%@%i Yhe ROYFp is at the 2-position of
non-aromati c rings are substitute | -
the p?/rqdn?yl %ng or the 4£p0s1 on (% the pyrlilmid}nyl ring, as shoywn(in }I-C above. Particular Ring A
mojeties are 2-methyl-3-pyridiny] and 4-methyl-5-pyrimidinyl. It has been found that compounds of
formula II-C where R® is a methyl group are surprisingly more potent in biological testing for IKK
inhibition than analogous compounds that have an unsubstituted Ring A pyridine, such as those
described in the aforementioned Ritzeler et al. PCT application WO 01/68648.
[0031] In some embodiments, R' is hydrogen, halo, Cialkyl, amino, or (Cy.,alkyl);,amino.
Preferred R' groups are small groups such as hydrogen, methyl, amino and fluoro.
[0032] Preferred R? groups include hydrogen and halo. Chloro is a preferred R* halo group.
[0033] Preferred R? groups include hydrogen, halo (especially chloro) and alkoxy. Examples of
suitable alkoxy groups include Cp, alkoxy groups such as methoxy, ethoxy, propoxy and

cyclopropylmethoxy.
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C(RO)3 or -WG (ii) 0-4 Reb, and (iii) 0-1 oxo groups
on a ring carbon or 0-2 oxo groups on a ring sulfur.
wore/1progf er abl y, such non-aromatic rings are PCT/US2005/013812
substituted by (i) -WG (ii) 0-2 Reb, and (iii) 0-1
OX0 groups on a ring carbon or 0-2 oxo groups on a
ring sulfur. [0035] A preferred Gis -NR4AR5 or a 3-7
menbered heterocyclyl ring. Preferably Gis NRARS or
a 5-6 nenbered heterocyclyl ring, where Gis
[MBbBt i huﬁlﬁdlebgmli)dﬂneﬁ&l Ringbrie sqpeedl diroabh F-6CCmersborddRibRGromatic ring

ha“ aq It u%ggerk?ar'%pﬁaﬁigrt?ﬁ% iﬁég?& pr rr eglﬂ?ég Iﬁlese are designated

gdnyxdﬂsogsemmlﬁmﬁls reé rforamuded 1Th e t Examoplgsc PRy honedroppatic d?dn&f:i\ sroups include a
aI I ﬁ ﬁlper EH:S:? pfﬁﬁﬁilﬁﬁatﬂyﬁolm‘fr@[ 0%?1'3 nydf t@?ﬂhgdrofuranyl cyclohexyl,

cxsloe«rn@fl P@dﬁ mfniog’hﬂwwgge r?ref%{%b% ;5‘101“ aﬂlaﬁwa%wgi P‘F §tbetijuted by (1) -
clR°R HHU-J‘QEGQ@ FRY ) and i} €1 Qs yxjoups ofiarne Q:a{rﬁd)ryér 0-Déxo groups on a ring

t or o ti.onal ubst i 6b
sl St Ve b on PR §2hg bR OSRER Gy wa o 01
o ghaips dmtrmg cfThontor 812i gab grioips on h rinptulfer  pref err ed
[@E?Jgr og&g%fesirfed %51r$1 —h%%&ggg m%erh F&&P&ngpnng Pr?’erab 6%? is -NR*R’
otrnfds wepelrrred met@mcyslyiamnaowmm Gis s[ﬂc;@@@]l by/hft RSy Mﬂfr@prpfeqalay Qlls -NR'R’
o&@w&&ﬂa&d\ﬁag{)@ye@ ngo&heréc@s sSHRRmAL BYRLIRE. ring are

shown in r ease of view ng, substituents
[0936) hederreferprd df dtva iy EogpnYy® mepbrpsbRRrIy leingptr Figraliphylic, more
p@féﬁbly%f(ﬁbﬂ%n bm1§maﬁba${é§1ay AbcbeR T, gbwn. Table 2.
BTN R e K 1o a e 1 PRy SO PR bteroary
czﬂ)o@clyﬂ lok heferbdytlyBink] dr-oftionallylsubMiu2Q @5 dlipA4i3,/more preferably hydrogen or
CT/ US2005 38 R1 N
AR g e TR i s

hdtdrdcyElylRibg,Rr Rils aliphatic, more preferably hydrogen or C, aliphatic.

[0038] Various formula III compounds where Ring A is a non-aromatic ring are shown in Table
2. For ease of viewing, substituents on these non-aromatic Ring A compounds, except for the oxo

group in some cases, are not shown.

Table 2. Compounds where Ring A is Non-Aromatic

R} R! R}
R2 \ /N RZ \ /N R2 \ /N
3 N 3 N 3 N
R B R H R H
Oa NH NH NH
0O o)
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2RZ/ 1\ NRZ\ /IN:/N RBH NHHNH NHN AN A

N Qs Ill-GIlII-HIIl-J RILRILRL :/N2/ I \ RR N3
WORMS/INOBYH R3 H NHNHNHAA'A NAOOO »peT/URK005013812

[11-L 1I1-M [0039] Wien Ring Ais a non-aronatic,

si x-nmenbered heterocylic ring, a favorable position
for the -WG and -C(R9)3 substituents on Ring Ais
ortho to the position where the beta-carboline portion

is attached. For exanple, in compounds II11-A [11I-B,
[11-D, H-H [I11-J and Il1-M a preferred positien
for at tRlchment of -WG and BC(R9)3 is at the Ring

njtrogeneN\ at N-1 in the cage\of conpoundi® \
¢ F ’ C(())"

-[ C(RO) (R1) ]2 ytfeTl¥ Ro
Wis -Q, -Q&(ONy, oOr
RLNH s hydrogen, Cl-6 i phati c,
substituted or unsubstiftuted phenyl, subst}fl,(j d or

sybstituted benzyl an am no acid side|dhdip,
icularly the si deai n of a natural aand %i d.

P

qpl es of particul agghatural amno -12 LF
%‘85/ 111037 PCT/ USZOOE’I 13812 acid side cx\g ns
i nclude the side chains of alanine, phenyl al ani ne,
valing, |eucine, isoleucine, serine, tyrosine, Rg!

R9) (R 2)-, of
gdr §gen. More pr&fery

asparti\c_aci d and glutanic aB(d. [0041] In one
R nty Wis QC( ' embodi nerf{__s N
is -CH2- or CH-, nore pref

2N 0042] | n anot hes :

tifuted by 0-2 R6B. Alpreferred R6b gr NS
thyl. Wien Ring A i Mon-aromatic six nenper ed

ADg, one enbodi nment pr vi des conpounds of;\"N nmul a
where there are f AMet hyl groups on th /’Rls\a@ A

ion para to the si$ion where the bet %

ie:[ﬁ-bbm ine portion is gﬁ?ched. An exanpl e aof }hi S
w'odi ment is a conpountd”where Ring Ais a -

6, 6- di met hyl - nor phol inyl ring. Preferably, such

compoypds are further substipiuted by -WG as

descri

above. - R}
R2 N 2 N -
3 N
R Rs H Ra H
NH NH NH
»
A A o
N A
0 L 0]
M-K I-L III-M

[0039]  When Ring A is a non-aromatic, six-membered heterocylic ring, a favorable position for
the —~-W-G and -C(R%); substituents on Ring A is ortho to the position where the beta-carboline portion
is attached. For example, in compounds III-A, III-B, III-D, II-H, III-J and III-M, a preferred
position for attachment of ~-W-G and -C(R’); is at the Ring A nitrogen or at N-1 in the case of
compound II-F.

[0040]  Preferably, W is —Q-, —Q-C(O)-, -C(R%),-C(RO)(R'?)-, or -CR*),-[CRHR)],- where R®
is hydrogen. More preferably, W is —-Q-, —Q-C(0O)-, or -C(R*)»-C(R*)(R'®-. R™ is hydrogen, Ci
aliphatic, substituted or unsubstituted phenyl, substituted or unsubstituted benzyl or an amino acid

side chain, particularly the side chain of a natural amino acid. Examples of particular natural amino
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[0043] When Ring Ais a norpholinyl ring, it has been

found that conpounds having the "S" stereochem stry
w@eooposios? on 3 of the norpholine ring are prefRPCTEN0HG13812

shown bel ow by conpounds of formula (S)-111-A. R1 R

z N1 RN O,NHH GW' N~ |lib (Reb), (S)-III-A

where nis 0-4 and Rl, R2, R3, W G and R6b are as

defi ned above. By analogy, it is expected that "S"

stereochem stry is also preferred for other

achl sideBARE MEHdI 0 sidd BB bGalakinE PhéhyRRARE WA, BicideOkdBtkcie, serine,
enbodj nment of the formula | conpounds

[11. [0044]. e
W’%‘P"af‘%’é‘“ﬁ 6J1%%ﬂ“§}3‘ﬁﬁ%‘saclﬁlf formula I11-Aor (S)-111-A
[004r e: InRte esbddinathOYER Q-@)-0 In B tehpbdirent, amref@ied QR2—CH,- or ~CH,-
dr oge thyl or halo; R3 is hydrogen, hal o,
Cd%ﬁ%&yfgg?ﬁ?fgﬁﬁ'aIiphatic)Zanino; Ring Ais
[0842]st | utnedierymtOditheRERing RE s substi@ied3byald-2 RiAt AcprefhkddsR® group is

mﬁﬁg l?%&% a(ti:g%%_&? sg‘;{ %%ﬁe%%%gg? gj_nibfgiénfnt provides compounds of
fo roshere 38 1o mehylgronpy qr) the Rigg A-pogifie) pagy( tRYie Positial where the
betaTarbDiid Bostion NafehdOMRE Rimple MuEPdniddinfehrida drhgdfalvtede Ring A is a

6,6:-%%%;1%&{%{&@ gégg?l’}%fxyrgﬂﬁ%e%al | Hgg%dé%é@ypﬁr’substituted by ~-W-G as
desddp&dbeXear yl ), 3-10 nenbered nonocyclic or bicyclic

er clyl ring, or -.6 nbered heteroaryl ring, e
07 & e e By LB e S ping i Rtnbt Rty e s
stan@rietnisg apfosiGon $ ofothd mombdling risg s prefeutde és dhywd beloviRigoniRdunds of
ﬁ$ﬁﬂﬂ@gﬁﬂg?n or C1L 6 aliphatic; R5 is: a) hydrogen; b)

an optionally substituted group selected fromaryl,

het eroaryl, heterocyclyl, or carbocyclyl, or c) a
Cl 6 aliphatic group that is opgionally substituted

by: halo, -OR7, -CN, -SRS, $BR -C(O R7, -CO2R7,
-N(R7)2, -C(ON(R7)2, - R y - N( R7) CO2R8,
- S2N(R7) 2i - NR7SO2R7, - N( R WNER7) 2, or an aryl,

(S)-1I1-A

where n is 0-4 and R', R% R®, W, G and R® are as defined above. By analogy, it is expected that “S”
stereochemistry is also preferred for other six-membered non-aromatic Ring A compounds of formula
118

[0044] One embodiment of the formula I compounds relates to compounds of formula ITI-A or
(S)-III-A where:
) R!is hydrogen, halo, methyl or amino;

R’is hydrogen, methyl or halo;

Ris hydrogen, halo, alkoxy, or (C aliphatic),amino;

Ring A is substituted by 0-2 R®;

R® is C, 5 aliphatic;

W is -Q-, -Q-C(0)-, -CR)-CRIR)-, or -CR)CRIR )]z~
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heteroaryl, heterocyclyl, or carbocyclyl group that is
optionally further substituted by Cl_6aliphatic,

wo al3/i11teat o, -OR7, -CN, -SR8, -S(0 2R8, -C(O RICT/US2005/013812
-Q02R7, -N(R7)2, -C(ONR7)2, -N(R7)C(O R,
-N(R7) CO2R8, -S2N(R7)2, -NR7SQ2R7, -N(R7)C(O N(R7)2;
each R7 is independently selected from hydrogen or an
optionally substituted Cl-4 aliphatic, or two R7 on
the same nitrogen atom are taken together with the

ni t r@genrRHR of WRH@RPAti onal |y substituted 3-6

mackBniBt -peea e B MROSDRG et o R e Sige.e

aliphunig), +N(R‘t)@ﬂ(hgemcwly9eﬂ\lek9o@(akhetémaryn AVRYCalarygh atd membfrrgd
m&%&%ﬁg &" b\{c&&ehc *ﬂ@&r%%,%@}’ﬁﬁ % {)1’ a 5% m& e %Xt&Jergr rin% rwﬁe}%ﬁ} ei%cf{ (ﬁ the

om are en to
heteraapybgeh arldchetﬁr@icmyhmmem bR qpyongkmbam%ﬂdéd 138"

nen‘qgrlsqg ge(,,%;@pﬁramghamor heterocyclyl ring; each R8 is
.y an optlonally substituted Cl -4

i nde

al i ﬂﬁé&l @ hydiggad R8a i s i ndependently an optionally
substit ub)?eﬁl: ofticnklpy substieeddebup EdtieCrorh adl, ma&a&rywhet@scy&yl or
heter% ¥1 heterocyclyl or carbocyclyl; RO is

hydr oge yéach R10 is |ndependently sel ected from oxo,
-Re, -T- Faaclenllphaﬁcﬁrditb that ig pptiowadly edstitnteémces of R10,

t aken toget hep;akw(gﬁv IRe. sqqlsogzbb‘;%(l . u&dﬂéﬂ Qﬂbkhf})’( reC(O)N(R Y2 -

bound, form g pt o,nal ly s ;mnog;
bi cycl i CNSR gl(%b@ﬁ%ép%’f‘yrso Nt ar B‘Br%QZR E‘.Q)%R 32{ or an aryl,

or car bogayt&bal, Hetefhgycmaﬁbarﬁ%;c;clyl%rdup thenes el Yurther substituted by

T8 e - e 0t il o) R

- NE R7g C( QEMER"):, M«(R%;:é(m;an?m%)swwamm -NR7SOI2177

-N(R7) S R O N(R7a)2 or an optionally

subst i tﬁ)t%i%%q’oguggﬁel ected from Cl _6aliphatic, aryl,

het ErBE i mdepﬂnéftnéy gsdapiefl frpmbydregsn powmyppliophlly subsyitufed Ca aliphatic, or

twd R? & @bdane 'hm@éeﬁ Rk Glen 't(%etﬁérkﬁﬂh %@ntﬁw@éﬂ t5‘ forM ah §pt109a'llvy

O
S“bsfﬁ‘t%%??@@?rﬂlﬁ%we‘ﬁwwﬁf‘%s812 R12 i's hydr ogen
C1 Gaoa|R713hxﬂﬂdp6nde1ﬁlybsédtddufo&dlyﬂﬂ’ogémﬂﬁ bb&pkibAally ﬁﬂstﬂth&i’lgfbup selected

fro’%}zclgﬁ};p%%tkch%gglgete% vl, Pt%]iil)?)z #t it ogycfy? é%hyﬁ %Sélin&a{ligggen
atonparg Bhquaessdier vath thegritmgemto I@maAOPt@nal(ysybstxmied A6\masfoer.ed Rieroaryl
orhgterg%,glpfgl n, halo, nmethyl or am no; R2 is hydrogen,

net hyl ~or halo R3 is hy dro% hal o, al koxy, or (Cl_6
al i SHAN isiependangy an qufippglinsubstinkerdSe alivhatisd by 0- 2 Reb:

R6D eich R@luads’pkdd&h@tah GptloWé(y%ub*s@used feledted from C,. ahphanc, aryl,

hete‘%%%fﬁggcggl { Elak gl SR 2[R (R 12701

R’ is hydrogen;

each R" is independently selected from oxo, -R", -T-R", or -V-T-R", or two occurrences of
R, taken together with the atom(s) to which they are bound, form an optionally substituted
monacyclic or bicyclic 3-8-membered aryl, heteroaryl, heterocyclyl, or carbocyclyl ring;

each R is independently selected from -CF;, halo, -OR™, -CN, -SR®, -S(O),R®, -C(O)R™,
-CO,R™, -N(R™);, -C(O)N(R"),, -NR")C(O)R", -N(R")CO,R"", -SO,N(R™),, -N(R")SO,R™,
-NR")C(O)NR"), or an optionally substituted group selected from C,.¢aliphatic, aryl, heteroaryl,
heterocyclyl or carbocyclyl; |

T is a straight or branched C,.4 alkylene chain;

V is —O-, -NR")-, -S-, -S(0)-, -8(0),-, -C(O)-, or -CO,-; and
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Gis -NRAR5, -N(R9)C(O NR4R5, -N(R9)S02(d _3
aliphatic), -N(RO)C(OCF3, -N(RO)CO(CL 6 aliphatic),
wa@e@sANORY) CO( het erocycl yl ), -N(R9) CQO( het er oar p¢h/PS2005/013812
-N(RCO(aryl), a 5-6 nenbered heterocyclyl ring, or a
5-6 nmenbered heteroaryl, wherein each of the
heteroaryl, aryl and heterocyclyl noieties of Gis
optionally substituted by 1-3 RIO; R4 is hydrogen or
Cl 6 aliphatic; R5 is hydrogen or a Cl1_6 aliphatic
gr ouR't ik Agdrdgsn, Gt dlipheik,|sybstitutad bi unstibetiutdlphball, or sub&iRited or
inted ol S(O 2R8, -S(OQ 2N(R7) 2, -C(QR7, -C2R7,
MO ' NR7) 2. - N(RT) (O R7. - N( R7) CO2R8, o
-N(R7) C(O N(R7) 2i each R7 is independently sel ected

[ﬁm@]’] hyﬂﬁo‘ﬁﬁ?&nﬁ%ﬁm@&t 04' tHd lférﬁlnﬂtl h&npogl{ds #‘MP sBco o&nﬁ?of‘cf@r%la III-A

nitrogen atom are taken together wt e nitrogen t
F&)HIA 5h@e:nenber ed heteroaryl or heterocyclyl ring;

each H?&Hy&ogdﬁdﬁpﬁﬁgﬁﬁbkm5@| ected fromCl_4 aliphatic;
en; 0 is independently sel ected

fro 5% &%T efh)%ﬁfq’af%r V-T-R11; each Rl11 is
i ndeﬂélsd@drbgeyl,l&ml,ﬂm)@sbrf(mm;ﬁmﬁ aminophat i ¢, hal o,

( ~SR8, - S(O)2R8, -C(ORY,
i ooz@'!\I ‘ﬁﬁ%‘%’? tﬁtgﬁzy Zﬁ\ld( R7)2, - N(R7) C(O) RY,
-N(RE CE&ER’NIP@W - N( R7) C(O N( R7)2i Tis a st rai ght or
br a”(W‘f%dQCl lo@) e @haty; ggctI@m@(RP)&l? "S-

hydréb‘érp(% C&IT‘PZE T, substltut ed or unsubstitut ed
phenyd is -NR*RE URG I OINRIRD m(RUM% Bliphkticy dN@aém(y)b&, NR*CO(Cy.6

a&lohart{,c(:jl zgldl | (ﬁi%ﬁb&heg?ogycl)iqe r}\tI(R )%@thmary% &Wg&j@ gﬁlg -6 membered

hetetoaydly] rifig, wor 6 membargdrieterom3], whereih bagh of the HeferdAf], aryl and heterocyclyl

308l SRR RETSABIPISE TS e yorogen o

R6b i 13%@?@% or Qusipliphai@y: . - Q C(O) - or
- C( RY 21hdr58h 61%'—@%5&11 hat.QR X Sup-ifa 15(8 t#nal Cgrsubsﬁ(l@ bk FROVR; N, -
S 3o A AR o SR Syt i o
or N((ROT @O ELer oaryl ), 3-10 nenbered nonocyclic or
bi cy 7 3 6 7
het e%%g%y[é%rd?é]eg@ﬁ \A}!] ée/ereé:’%ed %r Igh%cg(()%af’f‘ ?r 2 ﬁé‘;ﬁﬂ’% or%wcr R’ on Ct‘he same
W@TW@P {pkenrtedether with thé nitrq@en t ferprad %@mbm@eresimbts@awm ejerocyclyl
. 1-4 R10; R4 is hydrogen or Cl-6 aliphatic; RS is:
" hydr ogen;
each R” is 1ndependently selected from C,4 aliphatic;
? is hydrogen;
each R' is independently selected from oxo, R", T-R", or V-T-R';
each R'! is independently selected from C,. aliphatic, halo, -S(O),N(R"),, -OR’, -CN, -SR, -
S(O)R’, -C(O)R’, -COR, -NR ")z, -C(O)NR),, -N(R")C(O)R’, -N(R")COR’, or
-NR")C(O)NR"),;
T is a straight or branched C,4 alkylene chain;
V is —O-, -N(R")-, -S-, -S(0)-, -5(0),-, -C(0)-, or -CO,-; and
R" is hydrogen, Cy.¢ aliphatic, substituted or unsubstituted phenyl, or substituted or
unsubstituted benzyl.

[0046] Another embodiment relates to compounds of formula ITI-A or (S)-II-A where:
R'is hydrogen, methyl, fluoro or amino;

R? is chloro; ;
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b) an optionally substituted group selected fromaryl,

heteroaryl, heterocyclyl, or carbocyclyl, or c) a
W@keos/1aoBphati ¢ group that is optionally substPCTUSH05/013812

by: halo, -OR7, -CN, -SR8, -S(O2R8, -C(OR, -CO2R7,

-N(R7)2, -C(ONR7)2, - N(R7)C(O R7, -NR7)C02R8,

-S02N(R7) 2i -NR SQ2R7, -N(R7)C(O N(R7)2, or an aryl,

het eroaryl, heterocyclyl, or carbocyclyl group that is

optionally further substituted by Cl1 _6aliphatic,

- CFS R® stly@rogen@RdlkoxyCN, - SR8, -S(O 2R8, -C(O R7,

N(R %‘%@ﬁ%ﬁn“%ﬂﬁ( %[% N(i%m’v)Fi%soz R -C:(N?)F{%? C( O N(R7) 2:

each H—i”?ismsthylndependent l'y selected from hydrogen or an

opt i aﬁﬁl_le @j.}@@t)lgr% ®d, Edeofpali phatic, or two R7 on

the sane njtro ngatomaretakentogether with the

ni t r&]’érp(ﬁdz PEIGR 2E®ptsi onal [y substituted 3-6
membey g ANREE eNGRI(O)NRIRY) QE(RY)@@MQFJJN(RQ)GQ(CI eAphB/ ad S

NRSRRBEO b LB b, I Bl b by
rugydr a Shéetaboad yétqrodnﬁtnag,Myxeiny,hch obthe Badrbeay yiad I}&eroc@dlyl imbReties of
(Bﬂ%p@dﬂalylﬁbsﬁﬁgﬁb?hwl@gen atom are taken together with

en to forman optionally substituted 3-6
menb& sdvdegea coGrapliphaty heterocyclyl ring; each R8 is
i ndemenpdentdyyog; optional Iy substituted Cl.4

al i phatic; eac Rfa i s independently an optionally
subst i t ut BngPiplsupstipted gropp sipcied fram gryj. prieed; he&f‘}‘ib’dyl or
het ercabacydlyl, dtet er ocycl yl, or car bocycl yl; RO is

Py ogen. SRS st EPRNRIL L BkERL °0, om0
taken toget herhalg, tOR"t 8, SREAFO)RE, eCE@R cICOLRE W@Ehe -CONR,, -

bound, f 7 t 8 4
oL, L HHEAEAST i} S RIEDIER2L. wo

or car boclRargAryl ieisEpey kR capocydly] BWHIE%@H%I@HPIWY frithes gybsigiuted by
fro g R(73FSC1 g h@uc7c@l§€¥1alo -ORN.CN, SBR®, .50 5 SQ)CE@&VI -CO,R, -NR),,
e SRR B SRl B8 S eesoue,

- N( R?) SO2RTBR)CCOIBRAG 2005/ 111037 PCT/ uszoos/ 013812

seI 7ect é:gegs Eﬁ%%e%g;p ele d?(pr{“n h}%fljo%? é’r u?tfc’otnéll %Blfesgtu%de fahphatm or

treRetndlgsetng nitregen etamyl@n {pigether with th ngttogm tg) fwm o optionally
stisaiened n@hfbé‘re@lllel&:\féa%n 6r lﬁﬁﬁﬂcfblyl }{né s -0-, -N(R7)-, -S,

-S(O -, 55 3 C% an R12 is
hydr G5RR Tcipdegenidently pelfcied fm’ﬁ‘r‘i‘éé‘i‘f%e“ O qpERALY substigitugtzpoup selected
fMﬂtClaﬁliphhferarﬁrﬂa&diafm Mbteto&kBt, eﬁcafbecy@@mﬂm &3 d@fihefs@hdRitrében
aaeﬁgl%g }o(g?r]ﬁer r\INCl)tlh ﬂﬁé‘nv@ogenetﬁr orm 8n b nz}flg stﬁbgtét}.lt’s%gﬁ mg%Léred heteroaryl
Oahdm@yclyllanag A is substituted by -WG and 0-2 R6b;

each R® is independently an optionally substituted C,_4 aliphatic;

9?

each R® is independently an optionally substituted group selected from C;.4 aliphatic, aryl,
heteroaryl, heterocyclyl, or carbocyclyl;

R? is hydrogen;

each R" is independently selected from oxo, -R", -T-R", or -V-T-R", or two occurrences of
R taken together with the atom(s) to which they are bound, form an optionally substituted
monocyclic or bicyclic 3-8-membered aryl, heteroaryl, heterocyclyl, or carbocyclyl ring;

each R'! is independently selected from -CF;, halo, -OR™, -CN, -SR®®, -S(O),R®, -C(O)R™,
-COR", -NR™),, -C(O)NR™),, -NR")C(O)R", -N(R")CO,R™, -SO,N(R™),, -N(R")SO,R",

- 16 -



R6b is nethyl; Wis -Q, -QC(O- or

-C(R9) 2- C(R9) (R12) ; Qis -C(R9)2- or -C(R9)2C(R9)2-;
W@2008/11MBRARS, - N(R9) C(O) NRARS, - N(R9) C( O CF3, PCT/US2005/013812

-N(R9)CO(Cl _6 aliphatic), and -N(R9)CO heterocyclyl),

-N(R) CQ( heteroaryl), a 5-6 nenbered heterocyclyl ring,

or a 5-6 nenbered heteroaryl, wherein each of the

het eroaryl and heterocyclyl noieties of Gis

optionally substituted by 1-3 Rl; R4 is hydrogen or

-NIRDHG(aN{RGhak brcaptiorBy substinyiely gogprelttedEonfC,gdliphdiatakyg, heteroaryl,

pendently sel ected from hydrogen or Cl4
he? Bﬁgoréﬁbocﬂ%’?v\o R7 on the same nitrogen atom are

takeﬁlSﬂmhh@rrbraxwltBﬁCu‘a@(yhh&t@@igen to forma 5-6
menbefee. hﬁ{R@f Q§r)sl(09r_s(b§zt e@@iygll_tb_ Jang; each R is

i nde ndent sel ect ed rom C atic;: RO is

hydr g’éHy f‘e‘gﬁ%l?l Rliphatie, phererk prliverht | y seI ected from oxo,
R', T-R', or V-T-R 1; each Rl11 is mdependently

[Oﬂgiec;t %d forl?eg?g%odlmegvéytg%tg Icgml@l(}%lss@forrr? G ’ &%ﬁfs vzl}ere:
- ( (B)‘ (Hydrpgen, medkyR A uGio©} fidino;- N( R ) CO2R7,  or
-N(RELERANR?)2i T is a straight or branched Cl-4

al kyl ene cqhaln Vis -0-, -N(R)-, -S, -5O-,
-S((st-hydm&ﬂ@)alkoxm ~002-; and RI2 is hydrogen, Cl1_6

al i ﬂ&@gtAﬁ,suﬂanﬁteai)yWIGJﬁ@BZz)ﬁ@ [0048] Preferred
conpunds of formula I11-A are the conpounds of

f or lﬁnlamftéyzl Il-A: -17 WD 2005/ 111037
PCT. /\AUS%QOS.QOG(@&LZ-C(R&TC@Z)(IS%G M NI H3 H3

(S)- R2, R3, Wand G are as defined
abo 1st(1%9) §5?{a? 85&1)2 00494 Anot her enbodi nent rel ates

to EONPERERASNGR)XOMNRIR a-NRT)C(@)EF:, -NRL)CEHE, Mliphac)| antl H
-Nh&ﬂ)(ﬂ@temcyclyl), -N(RQ)CO(heteroaryl), a 5-6 membered heterocyclyl ring, or a 5-6
membered heteroaryl, wherein each of the heteroaryl and heterocyclyl moieties of G is optionally
substituted by 1-3 R™;

R*is hydrogen or C,¢aliphatic;

R’ is hydrogen or Cy.¢ aliphatic;

each R is independently selected from hydrogen or Cy, aliphatic, or two R’ on the same
nitrogen atom are taken together with the nitrogen to form a 5-6 membered heteroaryl or heterocyclyl
ring;

each R® is independently selected from C.4 aliphatic;

R’ is hydrogen;

each R" is independently selected from oxo, R'!, T-R", or V-T-RY;

each R" is independently selected from Cy.¢ aliphatic, halo, -S(O),N(R"),, -OR’, -CN, -SR?, -
S(O):R®, -C(O)R, -COR’, -NR")z, -C(O)NR");, -N(R)C(O)R’, -NR)CO,R’, or
-NR")CONR"),;

T is a straight or branched C,4alkylene chain;

V is =O-, -N(R")-, -S-, -S(0)-, -S(0)-, -C(0)-, or -CO,-; and

R" is hydrogen, Cy ¢ aliphatic, phenyl, or benzyl.

[0048] Preferred compounds of formula III-A are the compounds of formula (S)-1II-A’:
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N OIlll-A-a or a pharmaceutically acceptable salt
thereof, wherein: Qis -CH-, -CHR -, or -C(R9)2-; G
WO 2005MRARE or a 3-7 nenbered heterocyclyl or hPCBEUSHNY13812
ring that is optionally substituted by 1-4 R10; Rl is

hydr ogen, halo, Cl_3 aliphatic, am no, cyano, (Cl_3

al kyl)1.2 amno, Cl-3 alkoxy, (C1_3 aliphatic)-C(O) -,
(C1_6 aliphatic)-C02-, or (C1_3 aliphatic)-C(ONH; R2
is hydrogen, halo, Cl1 3 aliphatic, C1_3 al koxy, C1_3
hal oal koxy, or Cl1_3 hal oal kyl ; ! i s hydrogen, hal o,
ClL 6 aliphatic, C1_6 haloal kyl, CE#8 al koxy, hydroxy,
ami no, cyano, or (Cl -6 afi no, R4 is
hydrogen or Cl1.6 aliphati c; 2 a) an optionally
substituted group sel ect eB%F aryl , heteroaryl,

het erocyclyl, or carbocy NHor b) a Cl_6 aliphatic
group that is optionally substituted by: -18 WD
2005/ 111037 PCT/ US20057 B hal o, -OR7, -CN, - SRS,
-S(O 2R8, -C(OR7, -Q02R7, R7)2, -C(ON(R7)2,

N(R7) C(O R7, -N(R7)C02R8, N(R7) 2, -NR7SQ2R7,
-N(R7)C(O N(R7) 2, or an B I,H3heteroaryl,

het er ocycl yl, or carbocyclﬁ%gﬁrqup that is optionally
further substituted by ~C1IMi4hatic, -CF3, halo,
-OR7, -CN, -SRB, -S(O2R8, -C(OR7, -C02R7, -N(R7)2,

W e RE ), - - T CP2R8, - SO2N(R7) 2,
hﬁ%@é&%ﬂ%}\% af‘d‘?j(ﬁe‘%{)?’gc%%@ﬁ? ﬁ%eﬁ&'((% IE%KA is substituted by
0-4 R6b; each R6b is independently selected froma

[0049F alAnbhiateibod@h@l RiateS ABmPunisor %&Qﬁ?ﬂi-%e- ity
sel ected from hydrogen or an optionally su stituted
Cl..4 aliphatic, or tw R7 on tRe sane nitrogen atom
are taken together with t nitrogemgio form an
optionally substituted 3- eteroaryl or
heterocyclyl ring; each R7g ependent |y sel ect ed
from hydrogen or an optioﬁ%ll sypstituted group

selected from Cl.4 aliphdiyeNHaryl, heteroaryl,
heterocyclyl, or carpocyglyl], or two R7a on the sane
nitrogen atom are takpn efher with the nitrogen to

forman optionally sub@tithy 3-6 nmenbered heteroaryl

or heterocyclyl ring; each R8 is independently an

optionally substituted Cl-4mad-aphatic; each R8a is

i ndependently an optionally substituted group sel ected
orfapbarm@leuticaly acpdpteble glt thargolf, whetaidt er oar yl , het erocycl yl

or  C@sLeRyCld®ey, or -c®RY,-:

G is -NR'R® or a 3-7 membered heterocyclyl or heteroaryl ring that is optionally substituted
by 1-4R'%;

Rlis hydrogen, halo, C,; aliphatic, amino, cyano, (C;.3 alkyl);» amino, Cy.; alkoxy, (C;3
aliphatic)-C(0O)-, (Cy.¢ aliphatic)-CO,-, or (Cy3 aliphatic)-C(O)NH-;

R%is hydrogen, halo, C.3 aliphatic, Cy 3 alkoxy, C;.; haloalkoxy, or C, 3 haloalkyl;

. Riis hydrogen, halo, C, 4 aliphatic, C, ¢ haloalkyl, C, ¢ alkoxy, hydroxy, amino, cyano, or (Cy.¢

alkyl);., amino;

R*is hydrogen or C.¢ aliphatic;

R’is:

a) an optionally substituted group selected from aryl, heteroaryl, heterocyclyl, or
carbocyclyl, or

b) a Cy.saliphatic group that is optionally substituted by:
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each RO is independently selected froma C1_3

al i phatic; each R10 is independently selected from
wo®5/118371, -T-R11, or -V-T-R', or two occurrePCEESIN5/013812

R10, taken together with the atom(s) to which they are

bound, form an optionally substituted nonocyclic or

bi cyclic 3-8-nenbered aryl, heteroaryl, heterocyclyl,

or carbocyclyl ring; each Rl1 is independently

sel ected from-CF3, halo, -OR7a, -CN, -SR I|a,

-S(O) 2R8a, _C(KARIBR’, -CNCRRRZ&(0),RNEIRZ.CO,RN BIdORIGDINR),, -

RGAEGLAMS T RN A e —

subst i t ut bdergaryliipteseldyl] o darbacgaiyl Glo _ﬁiﬁllaﬂ 1pbmibnal:ly futhat!substituted by

het er oar y| 6albd%gnéhe )ﬁ%{l ylokor?,ﬁa? % ’0(6)1# >C 2R7 _N(R)z,

st rai ght o arn:

-0-, - N( ROONRS:, ;NRECO)R’, ~N(S()©P’zR -30@6(65)e, -NR; 6021602-
[0050] St 1ﬁk7)@@?z\ﬁh@; enbodi ment rel ates to conpounds
of formula III RL R RBRNHH G/ N ~ O
-19 VéyeFoiesybstitatedhy R/ US2005/ 013812 111-A-a or a

phar eme &t @adpkideRBaepdaition S& hh;ight@rg&%; wherein: Q

7. ro- - is NRARS or. a 3-7. . .
o EFBE FAEEPSRpRY 7o THa iy i o PP A . ahate, o
top R oribd dage sitbgn jatont asziakep yogdthd with Ehie nRfogénsto Foyl o gietiopally
sGl%lnﬁted g:c%:-n?énﬂl:ﬂe@ﬁ@éréagtye ome%yﬁl ﬁ%t : C( Cl_ 3 al kyl)1.2

a_6
g|m| Bg%ﬂa IRC"jfs_ Wendergﬂy s@@ieﬁjrogq hyﬁquog 9n_ qp@@)a ubgtp;geq ggoup selected
Ry, Q AlgiRatichay 1 Ohetetohryd h@&ﬂo%@l 'oﬁearb@&ycgfl 3 KRY3 on@e sBme nitrogen

o 2 R e PO o R o0 eyl heteroary

oamtmx;yclgzlymw or (Cl 6 alkyl)l 2 amino; R4 is

hydr I %ls 9 aI | phatl c
grou g’gﬁ Ea{g n}ds 0 p I'on aﬁﬁ%ﬁag%%%ﬁlut&tcgd%ha -OR
- CN, eachRB Is 1n®@@)igﬂ3 an optopatly RybstitutGOA R, seleMgd?\t?()nQCl 4 ahphatlc aryl,

hefeto Mé?elé a:l I M(cﬁb))&é@ R7, - N(R7) CO2R8, or
-N(R is substituted by 0-4 RG6b;

each® C% 1Sén Fﬂ?ﬂ@ﬁ@%ﬁbﬁtﬁﬂl 90%%9@6%1%‘6‘“? 'roma Cl.6
al i phah RE ighdeg@iderti§6éledRd fiosh oks| AR, emde‘nbﬂ -y-BRI' g tefbceurrences of

R0 B SEh B asida R R8t ool sonon Souebily SBHEED
IIﬁO@ﬂCI’YPlBP 05 bigyciie S emcaterhe drgl letaraakyl,dietetvetchil, ®c yarthogyclyl ring;

each R" is independently selected from -CF;, halo, -OR™, -CN, -SR*, -S(O),R*, -C(O)R™,
-COR™, -N(R"™),, -C(O)N(R"),, -NRNC(O)R™, -NR"YCO,R", -SO,NR™),, -NR"SO,R™,
-NR")C(O)N(R™), or an optionally substituted group selected from Cy.aliphatic, aryl, heteroaryl,

heterocyclyl or carbocyclyl;
T is a straight or branched C,_4 alkylene chain; and
V is —O-, -N(R")-, -S-, -S(0)-, -S(0),-, -C(0)-, or -CO»-.

[0050] Still another embodiment relates to compounds of formula III-A-a:

R1
2 w—
R Y/
R3 N
H
NH
Y



ring; each R8 is independently selected fromC -4
aliphatic; each R9 is independently selected froma
w@1003/1a08phat i c; each R10 is i ndependently selBCT/E82005/013812
fromR 1, T-R', or V-T-R"; each R' is independently
selected fromCl.6 aliphatic, halo, -OR, -CN, -SRB,
-S(O2R8, - C(OR7, -CR2R7, -N(R7)2, -C(ONR) 2,
-N(R7)C(O R, -N(R7)CO2R , or -N(R7)C(ONR)2; Tis a
straight or branched Cl-4 al kyl ene chain; and Vis
-0-, -N(R)-, -S-, -S(O-, -S(O2-, -C(O-, or -COe-.
[ 0051] One enbodi nent rel atEAsA-A0 conpounds of fornul a
I11-A-a where: Qis -CH2-, or -CH(R9)-; Gis NR4R5 or
orapﬁmﬁammblmaecbptaaéemtﬂbs]@lfy\}hemm heteroaryl ring that is

opt i / by 1-4 R10; R is hydrogen,
hal (;?Pé:h}z’ %FIER%? %rr@% or (Cl-2 alkyl)1l 2 anino; R2
i s HyidrBB&or ah%d’ memtﬁredme@twwyém hetera@fyl dngzthd cs)oytlonelnly substituted

byqzﬁwhal oal kyl ; R3 i's hydrogen, halo, Cl1_2 aliphatic,
aI koxy, or Cil hal oal kyl ; R4 is _hydrogen or

01 &' &3hypegan; helo, ﬁssallléha%fmlaﬂ ¥0; Grraaliiy)rming; Craghkerys Cis
allgn;dgbbgjé&gl %Ié!/;@@ha‘gﬁ);mmza,roytcl ;_g g?lgpg@m -het gr ocyclyl, or
car or
20 0580 HAOR TSRl D10 sar eyl otk

sub®’ isthytinegknbhyalo, B adatiphatic QR ¢ halo@iyyl, G1SRByxys> SO RBjno, cyano, or (Cy¢
s -C02R7, -N(R7)2, -C(ON(R7)2, - N(R) C(O R7,
C02R8 - S2 l(bLg?)z -NR SO2R7, -N(R7)C(O N(R) 2,
or & isdiygipgen onGraglighaiyl . heterocyclyl, or carbocyclyl
gr oup it @y aupﬁaﬁ@rgfdupﬂﬁdl& ¥ptibhHlly ﬁ%tlt&@@@ﬂatoum -ONX, -SR?, -S(O),R?,

h 7 71
ek R b, s oc SR oo e
- N( RineQ0R Ribstita BOBNCRRF2, - NR7TSO2R7, - N( R7) C( O) N R7) 2i
Ri t R6b i
in 3 %f)@rg cjii ?1?1? %de{x ?l g‘ag%/ffo%l £ R%)phﬁt%%?&ﬁ hat i IcS gr oup;
eaclfaqRR fissndepridedn srdastell fomaydiesen ar € olinhitiedordneR’ erthesame
nth%Eﬁ A58 bl YakSHBstHet WiEHe Sfogdhn & thi{4P3-b Sremblred Heféfba@%r%&emcyclyl

the sane nitrogen atom are taken together with ¢
Ingi trogen to forman optionally substituted 3-6
memeshed lshﬁieﬁerna@ﬂylseldafed hehen ogipkdiy] ring; each Rais

d t [
sub SRt S rRE T RSl Fonati oo ary
het endbdy b 1,nd¢pet!®nttycsylc¢tgdl f;onoR”,d“aRlbcochI B, or two R a
on the Rg‘qg'ﬁdéﬁ'eﬁcfe&%%aect&tf&% Qhﬁhé’t‘gc fhd, Qﬁ?t *&‘FJ Sﬂ“ SohRe -

CERATSTI AR %&n@ﬁﬁ&ﬁ(ﬁé@@ RO NGO

T is a straight or branched C;.4 alkylene chain; and
V is —O-, -NR")-, -S-, -8(0)-, -S(Q),-, -C(O)-, or -CO,-.

[0051] One embodiment relates to compounds of formula ITI-A-a where:

Q is -CH,-, or -CH(R®)-;

G is -NRR’ or a 5-6 membered heterocyclyl or heteroaryl ring that is optionally substituted
by 1-4 R';

R'is hydrogen, halo, Cy.; alkyl, amino, or (C.; alkyl);., amino;

R?is hydrogen, halo, C; , aliphatic, C;.; alkoxy, or C;.; haloalkyl;

R}is hydrogen, halo, C,; aliphatic, C,;alkoxy, or C, ; haloalkyl;

R* is hydrogen or C;.¢aliphatic;

R’is:

a) an optionally substituted group selected from aryl, heteroaryl, heterocyclyl, or
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each R8 is independently an optionally substituted
ClL 4 aliphatic; each R8a is independently an

wo@piosonaBt y substituted group sel ected from ClPEBHUS2005/013812
aliphatic, aryl, heteroaryl, heterocyclyl, or
carbocyclyl; RO is independently selected fromCl_3
al i phatic; each R10 is independently selected from
oxo, -R11, -T-R11l, or -V-T-Rl1l, or two occurrences of
R10, taken together with the atom(s) to which they are
boundsbotyolyinoan optional |y substituted nonocyclic or

bi cyclic § ?g,q%f?]ﬁ%%gefg‘g%%hﬂ%%@ Nikked vhet erocycl yl,

or carbocyc ; pen ent |y .
sel ected fr omhaIQ:FQR I, oSR®, GfP1R’, CGNR <SR, gN(R"),, -C(ONR'),, -

- S(O) 2R8ay R 7 7- I an
: NE R)7) RENR _}@(@?{N( R))((::CC)Jé %EN(R?JQ'WE@R KEDAORAR) Zor an ary),

-N(R7) SOi‘RfP%i’arY hetgrpeyylk @C&r@psyglylzgrgw%glﬁlsgbttqne}wgpwt substituted by
subst i t UtcsghlighisPCEShds tord, ONDBRELSGBIRF, pdn(m)R’c ccaky INR"Y,,

St rai ont "SONEheRBRKDAG RimgRRE RN A

-0-, -N(RRRICOBRY%S(O) -, -S(02-, -CO)- or -coz-.
[ 00 igdent relates to conpounds of
for?rlu%f]%&n&&l%guée% g%{a‘e Qis -CH2-, or -CHR-; Gis
NR4 R3ctoR” i ngb@nﬁ@ﬁbge}e@@d fierp a CoraiBhalif &18%0; het er oar y|

ri NQeabRMis iﬁlaelp@rﬂieht%@edtéﬂ fﬁ)ﬂhﬁlﬁﬂogéht&dn oﬂﬁynaily QubRithd &Y, aliphatic, or
en, al 0

r (0]
gt 9 he e R P 8 ke o v e o kT el
subbtianed)3-6 membsrediefadbighdr kigtbrpeyclyPingfNO 2005/ 1110 3 7

P! EPROR 80y Bl B RGR0r ol i 7 gied grou seectd
frbry Gr-c¢jpretioranGihegroar lpﬂmcwdyl ®SatberyelyICHr. t@o BI* o same nitrogen

atSh %%ﬁ@&aﬁé zvﬁi)? tk Qﬁ@éeano ﬁﬁﬁbﬁ dpﬁbﬁaﬁ S\}BMxt\heiﬂ ﬁ% r;erﬁﬁ?ed heteroaryl

th@(é@mé ?51% - N( R?)C(O) R7, -N( R?)COQRS or
- N( Eé‘é&rﬁ@@a ﬁsla@zacﬁnﬂyah ragloﬁauysumutla&ﬂqm@dn&;y 0-2 RG6b;
eac ndent.
al i peﬁgﬁ?& 18 él}dswﬁgglg%%{hop 11%5 s%% e égrr]odlg n{fgr‘c%dgoPie%df aeh&)hatm aryl,
hdtaraanyl e arcogdyl, cpcarl@tydylal i phat| c, or two R? on the sane

nitr Q t wwth the nitro ento
for rrl?ggﬁd%%%n%rgg éﬁ@e@ oglrﬁ{}/xlmﬁq[ heter OC%CW grl ng
&t

R8 i asctdl” is indepegrently eelecirdfrpm okmdepetiBerfrt{ Tdk ipiagoctirences of
RF) rtiﬂ&h tﬂ)ggﬁf%t:%mﬁ ktlefR@d(d) & witdGheyRkGotus, foid @{p@iﬁdﬁﬂif bupstituted
S e ecte r
A > Saieabemny e By ERG b oo
O?7each KNjs indSpBdent Héeld: 2RBom -CHe(HaloRDR " TR FSR8a S(\@m 2C(O)R™,
R'" 4 RK 7 7a
RS S T OTORs GO ol gOso™
SZ(C&N@R Ohaajamoptigradly vlbptgute(i)group_spdem from C,galiphatigy qry. heteroaryl
hete%c?%l?l or carbdcidyl; or - CO2-.

T is a straight or branched Cy4 alkylene chain; and
V is —-0-, -N(R"-, -S-, -8(0)-, -S(0),-, -C(0)-, or -CO»-.

[0052] Another embodiment relates to compounds of formula III-A-a where:

Qis —-CH,-, or -CH(R?)-;

G is -NR*R’ or a 5-6 membered heterocyclyl or heteroaryl ring that is optionally substituted
by 1-2R™;

R'is hydrogen, halo, C;. alkyl, amino, or (C;., alkyl),.» amino;

R%is hydrogen, halo, C,.; aliphatic, Cy; alkoxy, or C,.; haloalkyl;
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[ 0053] Anot her enbodi nent relates to conmpounds of

formula Il1-A-a where: Qis -CH2-, or -CH(R9)-; Gis
WORWR311087 a 5- 6 nenbered heterocyclyl ring, haRCnysSbe013812

ring heteroatons selected from oxygen or nitrogen,

that is optionally substituted by 1-4 R10; R is

hydr ogen, halo, nethyl, amno, or (Cl-2 alkyl)l 2

amno; R2 is hydrogen, halo, C-2 aliphatic, or C1-2

hal oal kyl ; R3 is hydrogen, halo, or Cl.2 aliphatic;

R4 |1§1sh§ydnog@elrakocl Adliphatia [Ci.piikaky, of CRhalbskyl;a) an

opt 'l?rkéﬂlyhﬁ\’)ge%%p?wa tagd group selected fromaryl,

het 'yl , or carbocyclyl, or b) a
Cl. & ifl4 hdtph@wgro@m@amenuon%ly spsiitaiediby hplos (RS L-CNUSBY -S(O).R?,

-CE%( ég?dm" Z’-c R™),; SR%R;)(@Q@; &gi@) o[\z]ﬁ&% C&ﬁ COHED,;

g@?ﬁ“ ’-N(R7)C(O)N(R7)2 or an aryl,
het eaanaaﬁtyils mdépeﬁcﬁﬁt@&yle&ted fronszClQaliﬂh@li‘c)g% gr ouD that is

?g}:%gcﬂqg7 F%ngepeé?fﬁy se%ﬁbg %I‘gﬁé ogvé %Rgh'p al | %twk on the same

nitra@OPFRIN are Nk AP ther wilh( D) MréZEN B, forrN( 17 )Iﬁ@@):dﬂ’bpteroaryl or heterocyclyl
g R7) CO2R8, - S2N(R7) 2, - NR7SCRR7, - N(R7) C(O) N(R?) 2i
%U i s substituted by 0-2 R6b; -22 WD 2005/111037
32068PLAIS812 each e is independently selected

frFW@I%%@Ed@EUMdﬁO]ﬁE@HMlpI%@h R7I : s i ngependengl sél
sel ec I 0 r on substitute
al i Bﬁcgg ds lngﬁpenlag‘?ﬁéf %?tegﬁ"f’ﬂg gg‘f’re hYtiigen at om ar e
t ak eachﬂ?&gemmendmaylsemdm froint @,Q glmhattcohaioom7an:Nom os@h,RY, -
Shihtgit het
C(é}ﬂr: ,bbeﬁ;c E\%ﬁ%—%l(s I'n e gé{??{{y seI)CB’iReé’ 'f &8@5&69
or ans Wigbtmabﬂasch%s@lkﬂmeeualwm;p sel ect ed from Cl

al | phato 6N@YYls. beherserylcofisherogycl vl , or
carbocyclyl, or two R7a on the sanme nitrogen atomare

t aken together with the nitrogen to forman optionally
substituted 3-6 nmenbered heteroaryl or.heterocyclyl

0d3DS; AR tad Bou MR roeroute! bt A nabpendent | y
an QpHQ}nalotJﬁ}ERf’b}st ituted group selected fromCl. 4
al i %h@tNIQ‘RS &r é96 rnenlﬁlgeg haab CIIXlt Irh?: &Y %¥? %g ?eteroat(a]s s§lected from

car bocycl yl ; I'S I ndepen
OXYEER prHUECiZen, theicie, pptirally F@Sﬁﬂm‘ébehﬁ@n:t I y selected from

OXOR! 5 Bﬂdl@gen_ﬁalgjrﬂethy@%rrﬁnv oF (&L hiky®), sl occurrences of

en together with the atom(s) to which they are
bouﬁd“%f g% "i‘hBFf‘é’FH‘i Coalorikylut ed  monocyclic or
bi cytishyairdgeﬁhmerdaetrzadp}ang: , heteroaryl, heterocyclyl,

or rin each R11 is i ndependent 'y
sel gc %ﬁ%{%ﬂgfq g‘?lnﬁ’all o, -OR 7a, -CN, -SR Ia,

- S(Bji#RBa, - C(O) R7, |

a) an optionally substituted group selected from aryl, heteroaryl, heterocyclyl, or

carbocyclyl, or
b)a .C1‘6 aliphatic group that is optionally substituted by:

halo, -OR’, -CN, -SR?, -S(0),R?, -C(O)R7, -CO,R’, -NR"),, -C(O)NR"), -

NR)C(O)R’, -N(R")CO;R?, -SO;N(R");, -NR’SO,R’, -NR")C(O)N(R"),, or an aryl,
heteroaryl, heterocyclyl, or carbocyclyl greup that is optionally further substituted by
C.¢aliphatic, -CFj, halo, -OR’, -CN, -SR?, -S(O),R®, -C(O)R’, -CO,R’, -N(R"),,
-C(O)N(R");, -NR)C(O)R, -N(R)CO,R?, -SO,N(R"),, -NR'SO,R’,
-NR)C(OINR ")z

Ring A is substituted by 0-2 R®;
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-CR2R7a, -N(R7a)2, -C(ON(R7a)2, -N(R7)C(O R7a,

-N(R7) CO2R7a, -SO2N(R7a)2, -N(R7) SO2R7a,
WO NORT) @10 N( R7a) 2 or an optionally substitut eBCTYUS2005/013812

sel ected from Cl_6aliphatic, aryl, heteroaryl,

het erocyclyl or carbocyclyl; T is a straight or

branched Cl -4 al kyl ene chain; and Vis -0-, -N(R7)-,

-S-, -S(O-, -S(02-, -C(O-, or -CO2-. [0054] still

anot her enbodi nent rel ates to conpounds of formula

111 -eAchR Wi érdependeQlyi 8leetécHPom a OF; atifhialidJrenip; G i s - NRARS or

het ST SrpoeBdah SIAR Bk nboBd or SOHREN B iRy et o
two BY PID‘ihaMnV nEgBet atqrmaretakdyyogbﬂ@r va theRdtrdgen tayatmag eptjonally

Bealufoa 30BhdRered BERD kyl)1.2 anino; R2is
» ) ere . ?gogﬁet&gggll%cﬁkor Cl. 2 hal oal kyl; R3

hy drogen,. hal o, @fp
Wg'r% gléwdepﬁ%ﬂeeﬂy sglectedyfrom hydjopencar pie optionlly ubstifyiert gypirpelected
f“ﬁf Clgahph@u@hﬂymﬂérba@yl HeBroeelyd, ofdarkbc LR B I & Mk Hidtbgen

ato %;)a%«%_;ggggae é%%&lﬁég&ﬁ%@;m}/ anllﬂé?tlﬁ)?ﬁly S%&J@ %nge?re& heteroaryl
or herBFFI(@eR7, - N(R7) CO2R8, or -N(R7)C(O N(R7)2; Ring A
is R6b is
[ ndé%*eﬂ%hesﬁ}tﬁfegad%e%?%g '%ﬁ%gmn@?p%‘ g‘ﬁ) Q:héltl C group
eac FRR | isinflopensdsetlycde aptiopallyshtstuisd grroumehtydjfr@g e abphatlc, aryl,
hefetoadl, ﬁéﬂ;@@@fy] gnca%c}lcwp R7 on the same nitrogen atom
are_tak the nitrogen to forma 5-6
nﬁeisélbdqﬁeélg%‘ﬁ éﬁfﬁed BPmﬁ:eiai‘Pt&?{:‘S/’cl yl ring; -23 WO
200%4ch Ri%&?ldd?éﬁﬂehﬁ%ﬂ%dd@ﬁﬁ&ixﬁ —Ré a{l" FR'RSr iVST-RY, or two occurrences of
10 c i s independ Ly
R &?ect % g“%wﬂgml%&%ﬂ@é 0 %%ﬁ h’a u@%o?{mﬂ 6puon§1f§/ St
manpRyelisenn disyrlic §-Ssredrederce eryk hmwﬂfl hefroRiclyl, op parhbcielRtipg;each
Rll eécﬁ mllngﬁ&?e%ﬁﬁi%mywle&e%'fﬁﬁ{ @%QMIQ Ny OéNR,?ISR@ %ﬂa -C(O)R™,

7a Ta; SR‘ 7 2 73 7 7a
RN B B e IR BRI RO o R "
-N(-IN(CI@M@} DY bpiainallly substifated igfodp GHtcte®@frod C@J&ﬁ;ﬁlﬁﬁ’c 5}3_.'1' ﬂeteroaryl

he dyorc haln and Vis -0-, -N(R7)-, -&, -
S or -C02-. [0055] In preferred

conﬁmﬂmlgmforb@nqhtd@:4hlkalerAcham,@1d s -CH2-; Gis
sel Gt el h§RM ¢ 1 tuted piperidinyl,
pi perazi nyl, mrmagr}p ,2 p)fr)rsgl%?f%dl)nyl or - NR4R5; R4
i s hydrogen or Cl 6 aI i phatic; and R5 is CL_6

00841 Ph&kil GnotiRe @nﬂmmﬁtr r@lgtemt:@rﬁﬁbﬁﬁ(ég lo¥ form B4 IIE};-aQVhere
hydr oxyal kyl %P-ét her preferred conpounds of formula
1112 2Q°f§ Gis selected froman optionally

su b s;tls mwgﬂorpl spremmhefey hetero@'upﬁi@zﬂamm b 1205 Rbdtdtn selected from
n & mtfo b, Mlgthlsdo;ﬁgnawg SLEiﬁt%t lis%)gwd rogen or Cl.6

; atic, 5-6 nenbered
het Bh@by@gph, halG:Imdhyh pabimoxar 4CHeylkyDamininoal kyl , or mono-

or 832 A9 Kl B cPriglogkpied conpounds of

for Stituted or substituted by
1- 4Rgﬁb¥$‘¥en’|hﬂﬂé1§€nﬁ@ﬁ‘tapiﬁ sel ected from Cl_3alkyl,
- OHR? is 28k or R NpRkic4al kyl ), - CH(CH3) 20H, =0, F, -

R’ is a Cy.¢ aliphatic group that is optionally substituted by halo, -OR’, -CN, -SR?, -S(O),R?,
-C(O)R’, -COR, -N(R),, -C(O)N(R"),, -N(R)C(O)R’, -N(R)CO,RE, or -NR")C(O)NR");

Ring A is substituted by zero or two R®";

each R® is independently selected from a C,.5 aliphatic group;

each R’ is independently selected from hydrogen or Cy aliphatic, or two R’ on the same
nitrogen atom are taken together with the nitrogen to form a 5-6 membered heteroaryl or heterocyclyl

ring;
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CONHCH3, Q(Ct_3alkyl), -CONH2, -NHCOQ(Cl4al kyl), CF3,
-CON(C1. 3al kyl )2, -C=C-, -SOQ2CH3, - CH2COOH,

WO NS@R@B8, or phenyl. Mre preferred are conpPCmtisS2005/013812
where G is unsubstituted or substituted by 1-2 groups
i ndependently selected fromthe group consisting of:
Cl_3 alkyl, HO-alkyl, alkoxycarbonyl, nono- or
di al kyl anmi nocar bonyl, and HX®C al kyl . For conpounds of
formia I11-A a in each of the above enbodi ments, the
(S) e&élﬁ{*e@lﬁab@mdsﬂtnyyllaﬂlphdme nor phoI i ne 3-position is

prefe relates to

conpd SIS % ingevgndaty AR o STDMMART' N (BN H

NH @R ©independRniihseRetebirom Ri’rlARﬁa)r o T-R'

phar%gg@% alﬁaieha/eng&ﬁ%@mlﬁﬁ% haw ﬁ&l@oéRthﬁ‘lf es.w; -S((S%R -

CEIRo SRR B2 e & E(%CIN&R )Cﬂzlﬁg“t Nt )Q(Q)N(R7
opt Iloiaalstlcay ht&%bb%&uewﬁmkywe&mﬂ f8d0; -24 WO 2005/111037

PCT/ 05 3812 hal Cl 2 al kyl,
am n 1%%1) 72 aﬁgﬁf)é(i)) g{ﬂggencﬁz_alg hydlr_ogzln,y

hal o, -4 al i phatl c, Cl1_2 al koxy, or Cl 2 hal oal kyI
[0@?5] g%’%fo G mpor_.ac?s of grr)rlugl? g%-e ﬁzb,o I—tlzl %lecte%)g%m an optlonally

substosdtd plpﬂnémylcmp&aail}{l phaphcdmleS'rrObdln}d) Olamst; |Fo rghydjogen or Cig
aHRR! dnli Rt fé@': Bk 588 ﬁaﬁ&%dfhftamﬁryy be c,f; C}&sﬁmﬂ In other preferred

eter ocﬁv"f ,__Oor carbocyclyl, phatic
COgIPaERgs © atmuﬂasllbﬁtar Qﬁ%an&z S §?1‘F°feﬂtﬁé‘8‘ %W“‘H’é‘l%s“b“@?d piperidinyl,
pipdeddinyt, SREpholin®(, Gy &flinyt, Gf QURR’; R*‘GOBRFogen N B9 Aiphatic; and R’ is Cy¢

ah_p%?% 1)1'1b2 ﬁq(hﬁt?§0 céﬁﬁ(o F,\,%déoxy%%l aa?q%%@ or rﬁ)%’e\l&%g%lv}a’rmnoalkyl.

Inhpxt:‘?errezi:y@hpphr;ds of fosuulbro EJA-y| Ggis omplbsstinaetd p1s subgtititedh &l | iy4 groups

inﬁ%%dlgrﬁfy d%{é&écf E%r}ﬂt Qd gﬁﬁ%‘x 8?“ FdS(c aﬁ?§§ dilx?é :0H, =0, F, -

CORHEHNAE )s2kyD. N@Q?*)H@( O(Cingli7) @@F@ONLCS@QW)RﬁjI- -SO,CH, -
CHW ZWSOﬁCﬂl}KcB@hEXyp) Mo/ préferr & cdfdunds where G is unsubstituted or

ependent sel ected from hydrogen or a
suﬁﬁt%&%yl 1s2 grOL)llps independently selected fr)(/)m theggroup consisting Uf6 C,3 alkyl, HO-alkyl,

alkoxycarbonyl, mono- or dialkylaminocarbonyl, and HO,C-alkyl. For compounds of formula ITI-A-
a in each of the above embodiments, the (S) stereochemistry at the morpholine 3-position is preferred.

[0056] Another embodiment relates to compounds of formula ITI-A-aa:

R1
2 w—
R \ /N
3 N
R H

I U4
RGb Rsb
IIT-A-aa

or a pharmaceutically acceptable salt thereof wherein,

Q is -CH,- or -CH(R’)-;

G is -NR*R’ or a 3-10 membered monocyclic or bicyclic heterocyclyl ring that is optionally
substituted by 1-4 R'%;
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each R7 is independently selected from hydrogen or an
optionally substituted Cl.4 aliphatic, or two R on

W bh@ssmee7’ ni t rogen atom are taken together w tPCT/082005/013812
nitrogen to forman optionally substituted 3-6
menbered heteroaryl or heterocyclyl ring; each Rais
i ndependently sel ected from hydrogen or an optionally
substituted group selected fromC -4 aliphatic,
aryl, heteroaryl, heterocyclyl, or carbocyclyl, or two
R a (RﬂiSthhéoyad’@lonCtzrabcglemninatooﬁﬂl salkylt gdosmo;t oget her wi t h
the ReLhOG6niRlol Of, dic0e zafm@ b, SHSH T ik futed 3-6

rrerrbered er oar each R8 is

i ndeﬁeﬁdlémw hale. érxlﬁllllm%ﬂ CyzaB@@SPﬁ mh@@alkzl 4
al i leﬂs'h‘ijdro@ﬂ@hoﬂﬁ%@llfr subbiielenenagRldey an optional Iy

substituted group selected fromCl -4 aliphatic, aryl,
het ero&ryl, heterocyclyl, or carbocyclyl; R9 is

i ndepend eiii)tah ypt&ﬁhl%ﬁlﬁsdtufeﬂ gidupseledieBfrérh hiph) Bdtér6aryl GReRRED or
IS |E%§&§a$e&tly selected from=0, R', T-R", or

V-T- two occurrences of R10, taken toget her
with the Btadagaliphatis gydup thht is Myn@ywbmmjby form an

optionally SUb:ﬁto' loeen, @Rnoé‘@?k* CC(@5R7b'(j“0\{1I‘i" 'I\RR7)2, _C(O)NR,, -

3- 8- nenber e 7, het er oar het er
car bocycl WRq)rq( Qg}?%@ %)ﬁl%l)ep@ﬂ (B éq:@élﬂ@d)z, or an aryl,

from- CFShetdii&bﬂ),,hetemzﬂy,l or &ocycHRBaup tl'lﬁ(lspc)pagﬁallﬁfurther substituted by

R R i e R ow o

- N( R7) SC2RINRIANMNR) GO NNRRBF Q,REr-S@iNBDS +N1ﬂS(DJRy
substi t ut eI ected from Cl_6aliphatic, aryl,
het er oar yl he erocyclyl or carbocyclyl; Tis a

st r afA§AR" dyindspepdenils eelected fromibydrpgen er € Gaiabiphaimd V i s

- 0- ) ea-clNRRz )ndepentﬁntly se@ét@ from h}%éo@rgdpan oﬁﬂ)@ll‘y’su&ﬁtut'eg@% ahphatlc or

odi ment rel ates to_conpounds of formul

9 ’f‘ °}:{n‘2fa§ame mﬁ%ge%"%t?éi‘kﬂ%%ﬂ?f BTG 08 OB moptipgpli
sistithtedRB6 Nemb&rbd—ﬂxetefé\(ﬁyl\bxﬂleihmaclym:kg R6b 11l1-A-aa or a

p har %@_Eﬁ“ Ss 1&0%@&%@? ge?&ég llg’rom h 1L torha%rogt(lj%alg’]sﬁé%“ ge;d éﬁ’% selected
flﬁ@tce# Biphasicarylhietarpatyl htter P(S’Cla)]p(’ll cathedytlyl, sutys R tou the danpynitrogen

atglrnﬂare%g? ‘lc(o)%c%]e]r- 'w%th gﬁréhqglgg&%folﬂg Lrpopu%élg ﬁlﬁgt}?{t}ad 3- @%&ﬂgered%gteroaryl

T EDSC1 2 al koxy, or CL_2 hal oal kyl ;
each R®is 1ndependently an optionally substituted C,_4 aliphatic;

each R® is independently an optionally substituted group selected from C;.4 aliphatic, aryl,
heteroaryl, heterocyclyl, or carbocyclyl;

R’is independently selected from a C,; aliphatic;

each R" is independently selected from =O, R", T-R", or V-T-R", or two occurrences of
R'°, taken together with the atom(s) to which they are bound, form an optionally substituted
monocyclic or bicyclic 3-8-membered aryl, heteroaryl, heterocyclyl, or carbocyclyl ring;

each R" is independently selected from -CF;, halo, -OR™, -CN, -SR®, -S(O),R®, -C(O)R™,
-COR™, -N(R"),, -C(O)NR"™),, -NR")C(O)R™, -N(R")CO,R™, -SO,N(R™),, -N(R")SO,R”,
-NRC(O)N(R™), or an optionally substituted group selected from C_saliphatic, aryl, heteroaryl,
heterocyclyl or carbocyclyl;

T is a straight or branched C,_4 alkylene chain; and

V is ~O-, -NR")-, -S-, -S(0)-, -S(0),-, -C(O)-, or ~CO,-.

[0057] Yet another embodiment relates to compounds of formula ITI-A-aa:
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R3 is hydrogen, halo, Cl1_2 aliphatic, Cl.2 al koxy, or
Cl 2haloalkyl; R4 is hydrogen or C1 6 aliphatic; R5
WO 200/10D36 al i phatic group that is optionally PCT/US2005/013812
substituted by halo, -OR7, -CN, -SRB, -S(0O) 2R8,
-C(OR7, -CO2R7, -N(R7)2, -C(ONR7)2, -N(R7)C(O R7,
-N(R7) CO2R8, or -N(R7)C(O N(R7)2; each R6b is
i ndependent|ly sel ected from hydrogen or a Cl1_6
al i phatic; each R7 is independently selected from
hydrogen or Cl4 aliphatic, or two R7 on the sane
nitrogen atom are taken togetherpmwth the nitrogen to
forma 5-6 nenbered heteroaryl et erocyclyl ring;
R8 is Cl1_4 aliphatic; RO9gts_a C )l i phatic; each Rl
i s independently selected f 11, T-R 1, or
V-T-R 1; each R 1 is indegere selectedfromCl.G
al i phatic, -CF3, halo, - -SRB, -S(O) 2R8,
-C(O R7, -C2R7, -N(R7)2, N(R7)2 -N(R7) C(O) R7,
-N(R) CO2R7, or -N(R7g NLR7)2i T is a straight or
branched ¢ _4 al kyl ene]lch&in;] and Vis -0-, -N(R7)-,
-S, -S(O-, -S(0 2-, OC( <O or -C02-. [00581 Still
anot her enbodi ment rel at ggb t wéeonpounds of fornul a
[11-A-aa: -26 WO 2005/ 11113?% PCT/ US2005/ 013812 Rl Rz
N | RBN H NH Gy4N O ~x O%R6b R6b Il1-A-aa or a
pharmaceutically acceptable salt thereof wherein, Q
NRARS or a 3-7 menber ed
Orhgltlaé%gumawaccreﬁ;wg% there?gév%ﬁ?l ‘onal |y substituted by
1- 2 R4 7CHRor 1@ Rydr ogen, halo, C1_2 alkyl, anino, or

(c GZis azhk&{ls drla 27 ABhikesd hazroby%lyha Qﬁesrblmuhﬁh;ﬂsubs@&m% by 1-4R'
al i &H& ]}8]2 @I k]%x1 (2 | oa
hyd %74 i a‘f“i“b%ﬁf &2l Qa”é\‘i‘%oxy, or Cl.2

hal @éislhydrogen Rdloj G, hiyptlatzgen aloxy(dr ., Bdloapdyat ic; R5is a
Cl s al [ a ,ubstltut ed by
% ﬁhkﬁ%g&h e g%’é‘m gzéﬁ‘ﬁ’%% %(‘ , - C02RY7,
- N( R )s@ydro@(l@; N(smmhztlc, -N(R7) C(O R7, -N(R7)CX®2R8, or
- N( Ry Q(a@ MhBl@ug group that is optionally substituted by halo, -OR’, -CN, -SRE, -S(O),R®,
-C(O)R’, -COR’, -N(R"),, -C(O)N(R),, -NRYC(O)R, -N(R"YCO,R?, or -NRHC(ONR"),;

each R is independently selected from hydrogen or a C, ¢ aliphatic;

each R’ is independently selected from hydrogen or C;., aliphatic, or two R’ on the same
nitrogen atom are taken together with the nitrogen to form a 5-6 membered heteroaryl or heterocyclyl
ring;

R® is C,, aliphatic;

R’ is a C; 3 aliphatic;

each R' is independently selected from =0, R", T-R", or V-T-R';

each R is independently selected from C,.¢ aliphatic, -CF3, halo, -OR’, -CN, -SR®, -S(O),R?,
-C(O)R’, -COR, -N(R"),, -C(O)N(R"),, -N(R")C(O)R”, -N(RNCO,R’, or -NR")C(O)NR"),;

T is a straight or branched C,4 alkylene chain; and

V is ~O-, -NR)-, -S-, -S(0)-, -S(0),-, -C(O)-, or -CO,-.

[0058] Still another embodiment relates to compounds of formula ITl-A-aa:
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each R6b is independently selected from hydrogen or a
ClL 6 aliphatic; each R7 is independently sel ected from
whyasogws? or Cl -4 aliphatic, or two R7 on the BENES2005/013812
nitrogen atomare taken together with the nitrogen to
forma 5-6 nenbered heteroaryl or heterocyclyl ring;
R8 is Cl aliphatic; RO is independently selected from
a Cl-3 aliphatic; each R10 is independently sel ected
fromR', T-Rl1l, or V-T-Rl1l; each R' is independently

selected fromCl_6 aliphatic, hatlo, -OR7, -CN, -SR,
-S(O2R8, - C(OR7, -CRR7, -N(R7)2\ -C(O N(R7) 2,
-N(RIC(O R7, -N(R)C2R7, BR At CONR7)2i Tis a
straight or branched Cl-4 a g—Thain; and Vis
-0-, -N(R7)-, -S-, -S(O-R%*- -, -¢(O-, or -Q02-.

[ 0059] Yet another enbodi ggniNH el'ates to conpounds of
formula Il1-A-aa where: QTJs -CH2-; Gis NR 4R5 or a
5-6 menbered het er oc NFTRg that is optionally
substituted by 1-4 R10j i’s hydrogen, halo or

met hyl ; R2 i s hydrogen, ha Cl-4 aliphatic, C1 2

al koxy, or Cl-2 hal oal kyIR® RY W0 2005/ 111037

PCT/ US2005/ 013812 R3 is hydrogen; R4 is hydrogen or
Cl 6 aliphatic; R5 is: a) gn optionally substituted
group selected fromaryl, Ir'i"é‘é‘\*‘oalryl , heterocyclyl, or
carbocyclyl, or b) a C1_6 aliphatic group that is

j ' , o, -OR, -CN, -SRs,
OI?@%%’?%%%{CM{YS“ 151511;; e Yher e R7) 2, - (O N(R7) 2, -
N( Rf® N> or fi{HRY G2 R8, - SO2N( R7) 2, - NR7SO2RY7,
et gt poyat gl o oA e@oK ol il b ROy st by 2 '
fur {ég‘ﬁfﬁ%&ha{%u?@alkﬂym@ 9%&51%1 PR+ 4800 CF3,  hal o,
- ORR?is hiehhgen, BB, C;- DPAYRRS,, atkGlyQYriRY , haldakR7, - N( R7) 2,
- ( -N(R7).CLO)RZ, ~N(R R8. - S02N(R7) 2,
i NR?§€%%%£h’-hﬁ{FR§)2a%%ftkﬁi’f)a P’gye%%cf?géé%a“ﬁy%
i nd&pis huibspaeh pr Geblinbetsd from hydrogen or a Cl-6
al i RhaLicC; iSR&H hS id ched £Go/ms 8
v dRooac i BRRE o b8 | BGREDART IR RE RS SOk’
CE@R (RRA G-t HORE e ‘N&‘t)ﬁé@@n‘lﬁ@oﬁ% eort-NEIC(ONR;
togeetcheﬁ’ iyﬂldldgeﬂdﬁﬁly@élécidd%ﬁl Hy@rofealof €f) alftkii@nal | yI |
subst i tuf ed 3- er t er oar r . heterocyc
1 b B et e ot Bideg s Cobttorer b1A Ryt gere
nitygengpogyt lakanaddethersvithshe ituigerdto formus -Ged et ted Heterbirgiror heterdeyclyl
in@l 1 phatic, aryl, heteroaryl, heterocyclyl, or
car bocyclyl, or two R7a on the same nitrogen atomare
t akBnis PHES with the nitrogen to forman optionally

SUbRY ik tndéRfledtBse RBEPES R SIC halishhaar V!
each R" is independently selected from R'!, T-R", or V-T-R";
each R" is independently selected from 61.6 aliphatic, halo, -OR’, -CN, -SR®, -S(O),R?, -
C(O)R’, -CO,R’, -N(R),, -C(O)NR)z, -NRC(O)R, -NR")CO,R’, or -N(R")C(O)NR),;
T is a straight or branched C.4 alkylene chain; and
V is ~O-, -NR)-, -S-, -S(0)-, -S(0),-, -C(0)-, or -CO;-.

[0059] Yet another embodiment relates to compounds of formula ITI-A-aa where:
Qis —CH,-;
G is -NR'R® or a 5-6 membered heterocyclyl ring that is optionally substituted by 1-4 R°;
R! is hydrogen, halo or methyl;
R%is hydrogen, halo, Cy 4 aliphatic, C,., alkoxy, or C;.; haloalkyl;
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or heterocyclyl ring; each R8 is independently an
optionally substituted Cl-4 aliphatic; each R3a is

w0 padépendent |y an optional ly substituted groupPGEUSIDFE3812
fromCl-4 aliphatic, aryl, heteroaryl, heterocyclyl,
or carbocyclyl; each R10 is independently selected
from=0, R11, T-R11, or V-T-R', or two occurrences of
R10, taken together with the aton(s) to which they are
bound, form an optionally substituted nonocyclic or
bi cydl isdy@o@nnenbered aryl, heteroaryl, heterocyclyl,
or c I ch R’ lisi ndependent Iy
sel egd“ﬁ%%?ée)ﬁ o gﬁ%p}ﬁg? -OR7a, -CN, -SR Ia,
_S(ORMBa, -C(O)R7a, -CO2R7a, -N(R7a)2, -C(O N(R7a)2,
- N( R7) C( OnRba tlonﬁf(yRZl)s@Q&R sefeCRANGEH ar)y]2 heteroaryl, heterocyclyl, or
-N(R %I?02R7a -N(R7) C( O N( R%a) 2 or an optionally
subsfPWEY Yr oup sel ected from CL_6aliphatic, aryl,
het er oar yb),aC;ladiphﬁtmgy(ﬁlbyﬁat1@bptﬂﬁdllb@ﬂ3ﬂtﬁlhtydlby Tis a
straight or branched al g 7
R Tl e 5?5’ R® %}555? (b'ikg'( ORIy THONE, -
[0060] AnYRHORTHDR IBMR’, 30N (RS, -NB’ dﬂRd@(Q)N(R )2, or an aryl,
formul a | hdierdrhehRySy1, or grbo%yc‘l)@%%up th&P id SpriofiRG B‘T’th& sutftituted by

5-6 nenbered heteroc cI I s 0ptiona

subst i t ut EepaliRpate. £ ‘Oﬁl ﬁ%dﬁ@e& Clﬁ%JRo 6?’ R, -NE
met hyl ; -ZEOWBQQE(REGZ@EV RENCOIZ0QE/MIRTE DR'SBR| S

hydr ogen, aI i phatic, Cl1.2 al koxy, or Cl-2
hal oal kyl I\H%geogﬁﬁz y@rogen; R4 is hydrogen or Cl_6

al i phash RS s lﬁz@ﬁpﬁrslelaly@ec@edeﬂonﬁhémg@ oge GLyaliphatd: i s

?gt .ng%ﬂ h{r’ % 1@%(&&5&&&1%&%%@ M‘OIH ﬁ;rcﬁ)og&n @n OPUC(E?%SYI\SI lgg??d C,.4aliphatic, or
F?p)ﬂa S@}lﬂmtrogemepﬂa{mlﬁs toggfher wmb e ey ﬁzm)lzm opsigraly

sﬁiﬁbtutee 3%%@1@&8&%&%1 seleRedcRMy fihgm hydrogen or a Cl1_6

alip ggntl sel ected from

hat i.¢..
Py ah BB d sy e 5 BHOB Besbfped exoup seected
frontG0gphatiat yh fateeatyd Paeterotmebherbowctyn of e Rti dnitiegese fiGogen

{%g‘[aﬁ% t@l&ej to%etﬂ%rmtﬁa%q’u&%én atg o%xa%la)oll%ona H ae fgtﬁg %—%ﬁ :m)?mgei:rgc%eteroaryl
o5 beteseoydyl ringiom R‘ T-R', or V-T-R'; each RlL1is

i nd epa%rﬂ ﬁeira fda¥ eﬁeeln@ﬂn%);u&fa@f@u@m@d@ L pRddc. hal o,
SdR8. 50 R R " NR ) 2.
C( Oﬁqe ﬁ. }szndepemflegﬂy ep @twﬂy SLNEtFQJt?C@R sele@ed from Cy., aliphatic, aryl,
hetblodyl) Ksferdchlft/or2arbdeytigl; a st rai g ht or br anc hed Cl 4

al kyl engwchain d

- S( O aﬁﬁlﬁ ﬁ)éndenrgly se}{%ﬁé from =POB t]or é‘%%%f&‘fﬁ?a%ﬁs of
RO% take]n [togAtheravidartlee m@wwhish erbound'\)fqrm an Gﬁ@nqlly @utistuted
nﬁ)lﬁémg«gtg?gblt,fcm §'?ne%t:ﬂe@5}?1| heYerGaHP HbteobyfcfiA! oPLRRE St RY:

PP each R 1s 1ndependently selected from -CF;, halo, -OR™, -CN, -SR™, -S(0),R®, -C(O)R",
-CO;R"™, -N(R™),, -C(O)N(R"),, -N(R)C(O)R™, -N(R")CO,R", -SO,NR™),, -N(R")SO,R™,
-N(R7)C(O)N(R7“)2 or an optionally substituted group selected from C,.¢aliphatic, aryl, heteroaryl,
heterocyclyl or carbocyclyl;

T is a straight or branched C,_4 alkylene chain; and

V is =O-, -N(R")-, -§-, -S(0)-, -S(O)z-, -C(O)-, or -CO-.

[0060] Another embodiment relates to compounds of formula III-A-aa where:
Qis -CH,-;
G is -NR*R’ or a 5-6 membered heterocyclyl ring that is optionally substituted by 1-2 R'’;
R! is hydrogen, halo or methyl;
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pyrrolidinyl, or -NR4R5; Rl is hydrogen, halo or
nmethyl; R2 is halo; R3 is hydrogen; R4 is hydrogen or
w@0081a0Bphatic; RS is Cl-6 al koxy, Cl_6 ali phe€T/U$200$/013812
Cl1_6 hydroxyal kyl; each R6b is independently sel ected
from hydrogen or a C1_3 aliphatic. Preferably, each
R6b is hydrogen or nethyl. [0062] In preferred
conmpounds of fornula Il1l-A-aa, Gis a 3-7-nenbered
nitrogen containing heterocyclyl ring that is
opt iRisalydrggeniHabt Ct uliphatid) ¢, bikéxyRAOC; , haloatliyhier pr ef er r ed
enbqgdi Hr%) .Gis a 3-7- nenbered nitrogen contai ni ng
het er o{:@c %1“ ring that is optionally substituted by
1- 2 RRisGydogenype€cetithetic; pref erred enbodi ments, the
3- 7RG Afna B i€ Qb RN bRk YRy |.cii Res | 8
s ?qgeﬁﬂﬁéﬁdé?éﬁ}ﬁ?tﬁég Rty N SR o
“CHIRer e YR ehSONR BpNE ALK, -NFHMIAR 1 ped RYCONMR");
51 g cachR™St intdpeiettBseleqiderfond Kyﬂﬁg&ﬂﬁ Q @il_J'ﬁﬁmaﬁel:; It he _
-7- er.ed ni.trogen nt ai ni n terocyclyl rjng is
5 R ey S Ao B prlS « isbiitenipo K e sme
nithpgereatee e fajuén thdethier with theitragan ol fyrnsa b mbmbkredthetoiparlt 62 hétdQcyclyl
ring0063] In preferred conpounds of formula Ill-A-aa, G
I's upsubstituted or substituted by 1-4 groups
i nd&pBidetiPhdficsel ected from C7_3al kyl, -OH - CH2OH,
PR QG A0 005 L0
'y LT : a "
BRI PPRFYY e Bl 1019, -GS SR’ -
C(SBZGER,R; B OCKD) NRINSORRHMBO)RT, -NIRBOGR’, ogm(RT)UG‘J)N(R%;
pre . ' S i S,unsubstituted or
subgﬁ{{%tqgﬁrgg%gﬁg g'f“%lllfggneic%%ﬁré%dent ly selected from
t he Vg Rrp-NBDs iSst-8(6% SNOCIC(@)-airkgP;. HO- al kyl |
al koxycar bonyl, nono- or dial kyl am nocar bonyl, and
HO2C- al kyl . [0064] For conpounds of formula Ill-A-aa
(0061 ¢ o dseferred corapopsls EIE MG AT PRRPEINdS HEre( S)
stepgoatgi stry is preferred at the three position of
the Ri ng At%mr hol.i ne. [0065] Exanpl es of specific
f or WY SEFeLER FLAR LRy YL REsEPReH Y HrRsE 28y I REPAClBE} ow,
pyFadudinycordBiRids in Table 3 and Table 4 (and conpounds
genﬁ_rlgu,&{o%g&% Bioplgg[?)a,nd exenplified el sewhere in the
on) a ne

specj titcat Yyl group may be represented by
-CHBisbalgs, or by a single line (as exenplified in
CONROY RRoLA- 207) Wi thout the hydrogen atons

spegi fically exenplified. Table 3. Specific exanples

of RormfeerorGanilbidids o M O \ NC N .0 eN Mew N
Men®’ BIC,. Salkdkly, 6 Qaliphddic, NEICH hydibkyaikie Me

each R® is independently selected from hydrogen or a Cy.; aliphatic. Preferably, each R® is

hydrogen or methyl.

[0062] In preferred compounds of formula IlI-A-aa, G is a 3-7-membered nitrogen containing
heterocyclyl ring that is optionally substituted by 1-4 R'. In other preferred embodiments, G is a 3-7-
membered nitrogen containing heterocyclyl ring that is optionally substituted by 1-2 R'®, In yet other
preferred embodiments, the 3-7-membered nitrogen containing heterocyclyl ring is a 3-7-membered
nitrogen containing N-linked heterocyclyl that is optionally substituted by 1-4 R®. In still other
preferred embodiments, the 3-7-membered nitrogen containing heterocyclyl ring is a 3-7-membered
nitrogen containing N-linked heterocyclyl that is optionally substituted by 1-2 R,

[0063] In preferred compounds of formula ITI-A-aa, G is unsubstituted or substituted by 1-4
groups independently selected from: C,salkyl, -OH, -CH,OH, -COO(C;4alkyl), -CH(CHs),0OH, =0,
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M :PONN23 Mw--C | ~\ rNN c dc (\\ N

Me. N14 NN M ONHOHHN\ O, NHH M C 'N M ~N
W@T0M21037 4 5 6 -30 WO 2005/ 111037 PCT/ US2005POILBSMAS/013812
C Cc ~NC NM..,014 N~OiN ONHH HN-~ HN H

\s=O Me Me. Nip M MNO O M\Q O M Me 7 8 9

41~0 C Me. N Me Cl Meg - | LI G O\ / HNN O NHN

| OHNONO NOH N M HHN M NQN\H2 N 10 11 12 C

NC ~NGCyzN HM, HF HONH NH ‘

F, -CONHCH;, O(Cysalkyl), -CONH,, -NHCOO(Cjalkyl), -CFs, -CON(Cysalkyl),, -C=CH, -

S0,CHs;, -CH,COOH, -NHSO,CH3, or phenyl. In other preferred embodiments, G is unsubstituted or
substituted by 1-2 groups independently selected from the group consisting of: Cy; alkyl, HO-alkyl],
alkoxycarbonyl, mono- or dialkylaminocarbonyl, and HO,C-alkyl.

[0064] For compounds of formula ITI-A-aa in each of the above embodiments, the (S)
stereochemistry is preferred at the three position of the Ring A morpholine.

[0065]  Examples of specific formula I compounds are shown in Tables 3 and 4 below. For
compounds in Table 3 and Table 4 (and compounds generally described and exemplified elsewhere in
the specification) a methyl group may be represented by ~CHj, -Me, or by a single line (as

exemplified in compounds 64-207) without the hydrogen atoms specifically exemplified.

Table 3. Specific examples of formula I compounds

Cl — —
Me, = Cl \ IN Cl \ ,N
O \ N Me AN
0 N ~O N Me” O {){
NH H H O~ .NH
HN._.O
N\ -Me Me
i e ¢
l N
N:;,N
1 2 3
— Me\ —
N Cl
cl LN ()N cl LN
Me.
N N
Me” O NH NN OsNH
H HN / \ Y

7\
-
=
()
7\
Z\
Q
\
=
5 E
25"
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r - r
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R N
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\ N NEtz
OpNH H }s Cl, =
N WA
@ CH, Oy-NH /I N
NN = Ny Ny H
I
NN 0
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Cl 30
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0. Z Me Cl
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HN O N % 2~j(?i?
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M Me M 58 57 M C NC /N OI/ NI/ NO O-,NH™"
/ O,NHH H HN, f.N N N,~-NI O M 0O M 0 M~M
woreoodB11082 Me 60 59 -36 WO 2005/111037 PCT/US2005/013812
PCT/ US2005/013812 F. FCl /NC 1IN NN H3CO,NHH
/| HONHH HN~-~NIT N\ I NNM L, O MOMLO0 M
M M M 6162CI N N HHNO HONO ~0 Me Me 63
[ 00661 Table 4 bel ow shows specific exanpl es of
[11-A-aa conmpounds. -37 WD 2005/111037
PCT/ US2005/ 013812 Table 4. Specific esanpl es of
formula |1 63 - A-aa conpounds R1
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[0066] Table 4 below shows specific examples of III-A-aa compounds.
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Table 4. Specific examples of formula II-A-aa compounds
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Cl \I A IN NHN HHNO/ HNOO HI, NN NNJrN

I HQO 204 205 A ,NH3C\ IN I, H/ H HNO O NHN

W@ 2045M1teBKNI") O LO 0°J 206 207" [0049] Basedrornusives013812
| KB ki nase inhibitory properties and ot her

phar macol ogi cal properties, conpound exanpl e nunbers
1-30, 39-62 and 64-206 are preferred. Mire preferred

are conmpound exanple nunbers 1, 2, 7, 10, 11, 13, 16,

17, 19-27, 39-62, 64-77, 79-180, 182-191, 193-201, and

204-207. 4 Usges,. Fornul ation and Adn1n|strat|on
PharnaceuticaHﬂEi*c-pb abl e conpositions [0
conponds of thg pNe “ht invention may be ad \er@d

to or SghEr” nanmal s by goariety of r ,
i ncl did osage forns andlﬁm- ons ﬁrM* H
(intraven&E:?P\gntranuscular I NHIN. ri
subcutaneous}>§nd the |like). Nuner@8us o{ggﬁgz$sage
fornms containing conpounds of the inventi
readily formglated by one skilled in the art,

utilizing thé suitable pharmaceutical exi®pients (or
carriers) as defin bel ow. [0051] Exanpl es of

phar maceuti € gsptable exci pients (or riers)
and met hods o facture for various congggzzfgﬁé
can bed{oun Ad Gennaro (ed.), Rem ngton:

‘>§ 3§Prg

Sci ctice of Pharng th Edi %o, N
Li ppi |ans & W ki ns, @é;w (2000)

whi ch |s Pncgrporated in its ent icr e e ence
herei n. Phar eutically acceptable ex0|p|e S (or
carriers) include flavoring agents,
pharnaceutigﬁl-grade dyes or pignments, sgvents,
co-solvents, buffer systens, surfactants,
preservativeg gteper agents, viscosity.a oents
fillers, lubri 3 gl i dant s, d|S|ntegran| .ers

and Pesi ns. -537WY 2005/ 111037 US2005/ o

[0 “TynveRet¥hal flavoring ageﬁbgagay QQ/N%éH such
as th bed in Rem ngton's tica

Sci ences, 018§:gﬁd Mack Publ i shing C‘()LnaHﬁmﬁ 1288- 1300
(1990), whi ¢ ?;(

can be
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incorporated in its entirety by reference herein. The
phar maceuti cal conpositions of the invention
w@emenaloBy contain fromabout 0 to 2% of fl avoP@TyS2005/013812
agents. [0053] Conventional dyes and/or pignents nay
al so be used, such as those described in the Handbook
of Pharnmaceuti cal Excipients, by the Anerican
Phar maceuti cal Association & the Pharmaceuti cal
Society of Great Britain, pp. 81-90 (1986), which is

mcorporate& inits entirety by reference hereipn. The
phar maceuti C itions of the invemnid ngNally
contain from Nto 2% of dyes and/or ts.

[ 0054] The pham%r!ic%euti cal conpositions of t eH

i nvention generd 1y contain from t p.1 '}J\go 99. 9%
of smg‘qr)’wmpreferred sol ventyy referred
CO- SB)|, s O nwe et hanol , gl ycerin, bene

gl ycol, pol yet ene glycol, and the I|ke

phar maceuti cal conpositions of the |nvent|on may
i ncl ude frompgbout 0 to 50% of co-sol ventags [ 0055]
Preferred buffer systens include acetic, boric,

car boni c, phospho succinic, maleic, tartapkc,
citric, ace‘f ic, lactic, gl ycerhl36, oni c,
glutaric and mc acids and their sod N

pot a m andn@r ghoni um sal ts. Parti cul ard ynprieferred

Ssju
buffﬁ\g{rm phofphorl c, tartaric, citriee nd acetic
aci d I\B’\qhereof The phar '

conposi tion8 oRePhe invention gene? y Wai n from
about 0 to 5% a buffer. [0056] eferr

surfactants include pol yoxyethyl ene sorbitan fatty

aci d esters20pol yoxyet hyl ene nonoal kyl ébhers,
sucrose nonoesters and | anolin esters and ethers,

al kyl sulfate salts and sodi um potassi um and

amoni um salts of fatty acids. The pharnmaceuti cal

60?@]’03 IHab QA5 affr Iéﬂ‘l@nds@ﬁéﬁﬁﬁdr?&o;fe&?e@ AHley tﬁﬁ&%ﬂb fel FBFPries,

about 0 to 2% of surfactants Pref
cpnpoyed sramply aemtiersd F9a0-Prvad 61-206arday¢tereedt Moz ppfferred are compound
RAGRMAHAXYPEN20] 16, BCidd17, 9o- zpfmyIsnherv@hs@qummg@czo@ and
3 alts thereof, boric acid and salts thereof,
2 ‘b?(gr c acid and saI ts thereof, chlorobutanol, benzyl
al cohol , thinerosal, phenyl ner curic acetate and
nitr benzal koni um chl ori de,
4% Fonm‘lat onnangas'glﬁisjmmﬁe net hyl paraben and propyl
P{Javnamncallf’aqctzm@édcamwmom eferred preservatives are the

[
[ﬁ%’ﬂ% qfhea ?g@éﬁhgﬁnﬁcﬁlg Pre?e@nf YJH%%E%Q I%é“ld%‘# r1]{'?1%}(%?2g)e}ll'lunlnans or other
e sb}t i2oypsieyf oft weteﬁ,nm@h‘ima) 19rad) elogase | fprgns cfmdt injepfiong (ipfravenous,

ifdARUdcullr, fnﬁapeﬁ%ﬁéﬁf sUbeRSREN Ak Mﬁ?nke)[ %&%us%ﬁf &’orséfg@ orms containing
rs. i nC ude SUCf UCOSG sacch

QBB G (e RATHOT G b8 A G s B G o, ez the suitable
phdr@ficetticeldxSpiead (eﬂc&frﬁ:rsaﬁseleﬁnbﬁ beise. and sacchari n.

uti.cal itions of.the.invention
3L R enGn b, PR RE R i ediole, Senienb ChasBamepy. methods of
nfaGac@ire R ehrdus ednpesis@e Sart 196 fagrelnih SA. iGeadard@d.), Remington: The Science

Ci y l 0 T
ﬁﬂegﬁa%dxggl; (Il;hgrﬁ%ﬁemﬁoﬂ%c I 9&?& ‘ﬁﬁ r ox§ S&]ol%ﬂs %glﬁm Fos MD (2000,
“@@l‘! Fsumomogwtqﬁlalt s eﬂé@b’ﬁ’d rli‘ﬁ?fencp é%l‘Plﬁo ﬁ@fmaca@ﬁéﬁfawceg@d? excipients (or

cAHER) NaRdeh@ofiNeaiy] phirA8R6RAL fadeRBkd bICHFﬁ&'JtsY solvents, co-solvents,
Ef referred viscosity agents are nethylcell ul ose,

5 SRS, SYCRAEME PG Vg AP YT a%ﬁ%u YA 288 (fifiers, lubricants,
ghidanto alyritaidny) eklsuhdseans. and - 54 WO 2005/ 111037
PCT/ US2005/ 013812 magnesi um al um num sili cate.
Phar maceuti cal conpositions of the invention generally
contain from
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about O to 5% of viscosity agents. [0060] Preferred
fillers include | actose, mannitol, sorbitol, tribasic

w@ adositumsphosphat e, di basic cal ci um phosphat ePCT/US2005/013812
conpressi bl e sugar, starch, calciumsulfate, dextro
and mcrocrystalline cellulose. Pharmaceutica
conpositions of the invention generally contain from
about 0 to 75% of fillers. [0061] Preferred
| ubricants/glidants include nagnesi um st ear at e,

[603231 | CCahGénlomn ﬁaxtoﬁh% agents ?ﬁi@%@é&t kiR as W@ééﬁbe@&sR%ngton s

Iy con ain from about

he inv ner a
P&? EP%ﬁ“B%FySJC lencgiolft” Edq QMask, plighipg, F%ari’?s/lézfgr@%t@%) which s
ihdopoRled Br af mlfead)ydbﬁteﬁdeﬂﬂfegln e bﬁkgﬁlwé@tlc&t @ﬁﬁ&rnoﬁ@@h tfTivention

t crgspavi done and croscar nel ose
g§ﬁeggﬁ18 Qo%ﬁ%&% %rog%ortﬁ 2 ?a"? ﬁ?vﬁgn%a@f"f %l ose. Pharmaceuti cal
[805%b 05 i Ganwangonaf dytek end/ar\péaniehis muay Giz0 ®E abddy sueP Bd Mot debcibad in the

I-ﬁp&ﬂ&k Qe tPﬂarngcé‘?l ggx]%l k?s )f) tﬁep %l'r%ené"a tPh 15%&1}%28 Association & the

ISIntegrantS rre I nder s
Phargageyticat $°&§ch ireat BﬁSﬁle H)()3}b19@) OWB@ewhioh gecorporated in its entirety by

1§68 @E€ habih NTESHharnBtALED COH%LI@JH% 0f th® 91\6&&%819 ge;xferal Iy Ton‘am from about 0

IceIIquse hydr oxypr opyl net
“f‘r%?ﬂﬁ%%ng’ﬁ RGBS sygar sol utions, such as sucrose and
[605¢Di t alhe pﬁdﬁlﬁaoeﬁtiaw&ﬁnbésuﬂoﬁ&ﬁﬁ theHl h@ernfmlc Eﬂal@yaéontam from about 0.1 to
nvention genera contain from

it
R T R e R A
p{ope%] slywdt i polyethéneagigiot, sind niesntiket 0 The ﬁlh@nh;hcendl_cﬁlocrompbsatoﬁg of the
iV B¥iol B ABRAIRG, zi%&t? 1 0% GATRQUAES  of the fnvention

to create a sin osage form Alternatively,
el ti é?fféqrreé@eﬁfﬂrssysrmy ippduds apic.atogit.ycarbauing phbspheice dictinic,amaleic,

taFERROT B tri @ Sacd¥R! benSHic, Aadil] %1&&3{1@ &9:31"39 lﬁt%crrlmd[ ggtgﬂﬂc atlgﬁis and their

arin pharnaceutlca onpos tIO S conta
(Fiﬂ.\x}g Rptpsst mém{}ﬁw sajtgy é’la{tlcularmqf@fgé@gﬁqr@gq: ply)sphonc tartaric, citric
arficept abis eine XQis Phepsdt.S TBE pledrhick@ic8 GPoRRNE bt MENinveRloh céenerally

CO%Eabqflrcgryaboaw%ok% Off?ugpwbrpr eparations include powders,

ersi anul es, capsul es, cachets and
[0966bos Pte&lnbtéslrfactﬁerimhmle bgrlyO)dthyleﬁB \W6iBifa5 fafdcil aé@érﬁbéiydkwhylene

h ent
mgﬁ&a{kglgga{eli'sﬁ El?ro%f mgr[ogsmegéal}% %nlo?n es? dwglf;x% %IPE E; Sﬁlﬁ(f\ﬂﬁll sodium,
pqt?‘fml“ﬂ @n%mltlmorflm saltg gfrfate aCldﬁagﬁvssxh@rmamndabamtpesltmns of the invention

htldlmﬁ%haea%@b%z%éﬂsﬁipfacéﬂtgar and | actose. Tablets,
Oﬁg cachets and capsul es can be used as solid
[ age

llef?FfFHs PEETYHIT dnqlysle Rhpnel. alleiriesiers tof aetakydroxybenzoic acid, o-
prﬁxmhcesmmncmaﬂr m&elu;t ﬂhfr@df' MorRCheRPna Rhigs th&t%ff bftiS 288 qnd salts
o 5 o b o e o i iamerol,
bemlkomm@moﬁ@m b&tﬁWrndgmﬁochlc(er SYhyl pDAYEH hnd. prépyl phufbeﬁ MParticularly
Pr&ﬁl%ﬂaﬂ’régljv%aérg ﬁll l’bjﬁg of 8%1%1 & rce i gl%e 1}?\?1%1 gﬂgncf n@f:tb}d é)araben and

enul si ons or mp
Propyt earabgy dlhmb@ma%l#twwp@mmgmw 616 inyehtioh igonrslly gmtain from about 0 to
27@@5@&5@5@& injection or addition of sweeteners and
Oggﬁjm fiers for oral solutions, suspensions and
[O83R]| <i pisred ssesteqert gpshide prugionss caliceses saesiarial sorbitgic imantdtol and

aspedthiaé. | OB&u&ﬂHrlyl pefeRBBSHetABNT Ab SfubBld @M hBRGIA]  Pharmaceutical
for inhal ation include

arati ons_su e
cog PR BT EBieHET FRA SPU0HY SR ORAEHeME  be
(0859 hi nirefemddt tisasiyh agents dadiide GadthyceRa 68 P bciking cﬁ%x&h&ﬁylcellulose

r [esse nitrog en
e e PRRGTBER O I Rs. T et G e cone
acggide 28991 puin.f xsnthep gep aandt tragarenth h aPartimiarlp eprefarsdevitddlty agents are
méﬁﬁ&’éﬁdléée b:@xfb%&, *mfhan éu?n, guar gum, povidone, sodium carboxymethylcellulose, and
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liquid formpreparations for either oral or parenteral

adm nistration. Such liquid forns include solutions,
waeepen®sons and enul sions. [0069] The conmpounPiST/U820051€13812

invention may al so be delivered transdermally. The

transdermal conpositions can take the form of creans,

| otions, aerosols and enul sions and nmay be included in

a transdernmal patch of a matrix or reservoir type as

is conventional in the art for this purpose. [0070]
maghesiunr Adrginune silicared Ehamhacadivalvompasitiompf thednventivp gerecily adntain from
ab&ﬁ%téf}%gmlécgﬂ gengral Preferably, the pharnmaceuti cal

epar at i on e unit dosage form In such a form

[OBG{H prReplamet iﬁlbmi ingdude dagpeki, wiadg), iserbitol stribasizlskleiumi phesghate, dibasic
caféﬁ'n‘I p%ﬁlﬁ% GBA @ésﬂal guggrp RP0Ar 'cﬁtzﬁmqke{?ﬁ ' tdé)@r% M Inﬂ:?ocrystalhne

active conponent for exanpi fective anount
cellidpsee Poarmacsutial Compesitigny ‘ﬁé‘%eem"ef‘W]lef#Hé%fﬂa o apous 0 to 75% of
filRgt 1 ve i ngredient (conpound) in a unit dose of
paration may be varied r adj usted from about 0.01
roPeily Ben, 1hFeansislitant, o stgart§ eeigrand  talc.
thfaeeuﬁcfae tetipbitiyhs of filieCiAveatidhUgenétalB/lconfinSdn @Bbut ANnNel 7@y pidferably,

I om about 0.01 to 250 ng, according
ab?lglﬁ%g%glggb ?nt%/ﬁhdam plication. A typical recomended

(0062}l vy Rt@fsxagledusleggmm 1rioa11de otagdh, aolfiumissrahaglyeintepi drdspovidone and
t i .
m%ggay Libe¥ se(;j@glg%g JE’ r?sk?a?lﬁlte Anf%e. ﬁﬁaQ&QcaW@@x?og% gﬁtayﬁvemm

our oses. For conveni ence |
geppglly yondein figfe 2hl0 19@0Qi Ry ferally. AbRnt &tnkSH of liginiserath

[0063] 1 1 ORStedl bihrd MBIEAYCABS, FHhHE Hydrox|¥RbAcIthYse, pregelatinized
phar maceuti cal _conpositions of the invéntion wll be

Stag&ng%t@t Vs hydpyBoRyiceulpss: gydrqxlypfg@llrﬁ(gl?quglélyose,omethylcellulose
su @lr bAoA, buek lasys,ucra@ afd @)ﬂftbll, ﬂid@t]@lcélﬂﬂiddél MarmaS6ddl compositions of the

£
1nveﬁtrlgn &eneraﬁl;l.ﬁon?am %boutfout ?7 ,\Pgerfel?c]b& & d)u ]rﬁoqp‘ﬁ) gf llv'lﬂg%‘/s be

[0ofetibi madzﬂmmn;l hg@tsdmmremta skitleccfarnileer mayee eosmtghed with the compounds
of ?{?g f}tﬁ)nq? §IJC%Q L ?ngg g&?ﬁ: efgr%{ r&w ghreéf? [aérl%t gﬁe genltsr}gay%% separately

host tr ea
adpphisierad$q & merho as m@pn@hpleﬁpsegﬁpmi on will usually
[06(95‘]‘t al gy F)fef? nglﬂ?éi'ﬁmac@uttcﬁl c%§1;{889fons @b‘ﬁ{a In¥fz tﬁeolﬂpéﬁ%dco é%ﬁ%s inert,
Préferab such preparations wll contain froma
phgglatfeetmg@y mcep}@l&ef excipignts, @ E%‘i*?ﬁbﬁ?i’dbe [e{gl@ygjyhd'rﬁrehquld Solid form

prdpbxaﬁdﬁaci@wdb Gatdiess, &Mtdﬁpdrﬁblgéﬁ‘dnﬁlhse RbSsuley, c&ﬁhEtE laﬁd §upp051torles

O BnF B et LIRS e Be Sahieor 5T ARRCLPos SPE g of scive
ingpedipnt. d Sugabler @il | camiers sirz gndvan indthe agge foredxample Nsdpngsiun k@bonate,

ma?ﬂa@fu m&%{el &ﬂl Ju%ar%ﬁc? @Bs@bll‘ﬁ%g%j ?yb\géleig] Ea%heg ang ?/g%ﬁlgsrcin b%{fked as

| Se rom abo
soligk despgs fpﬁm We'ém forcqapl adpynitratian; oRxamples tof @hmm@nwlbh acceptable

capbB Tl aRiméds of HAMFARRY for 23ribiR BAsMbn¥Verad e - fomolz 3emington’s
Upon i nprovenent of nt's condition,
ﬁﬁ?ﬁ?%ggﬁﬁﬁ“ﬁd§ N@‘&%ﬁh@ﬁﬁ&b g%%p05|t|on or
[ombl na%ullmnﬁ Brgpdﬁﬂlohdlﬂc@tm% wﬁnoﬂayusb@maﬂbranm b@ﬁlﬁmdcm&?n liquid
appl i cabl e S ge, ar af .
rofRersr ool T PRk ase EREG dolons S HRF A ipson o
addifiont dfeswsatenpis and ppatifiera forl cgat eblutmns \whspedsion$ endi amuistme dLiquid form
.0 have been
preg %thd\? E glf%gﬂgosin&&l% %aggssfo%/}g : gﬂr?l{éégft' ment shoul d
[0@6F4 s e. Acraspli peqw@l@thnaymtabi@memmlanon dnglyide solitinpsendriolitisinpowder form,
wh'ic'h %5' B A muHad Yith L gﬂgmﬁc@lftﬂ&lf}ﬁ%e?taﬂp Oftri Wt ds G [nbf EH}l’ﬁJrég;ed gas
di sease synptons. [0074] Speci dosage and treat nment
(g o8NS for any partlcular patient nmay be varied and
will depend upon a variety of factors, including the
activity of the specific conpound enployed, t he age,
-56 WD 2005/ 111037 PCT/ US2005/ 013812
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body wei ght, general health status, sex and diet of

the patient, the tinme of admnistration, the rate of
WE@2@se1108N, the specific drug conbi nation, thePGEUS200$/§13812

and course of the synptons being treated, the u

patient's disposition to the condition being treated

and the judgnent of the treating physician.

Det erm nati on of the proper dosage reginen for a

particular situation is within the skill of the art.
[0668] anBKHincRBE] zfré ﬁﬂlﬂ @d}ﬁ&)préﬁﬁraﬁdﬁethaﬁﬁiyfﬂe&:bﬁ\&ftécp |§hoﬁfy before use, to
_con}éounds of t venagl on_or t.h i tt&)arngl?lln I, ggrmgl clud
liqyid iR REFPEALRE (§ F %‘Eﬂ%?’]e mzlinccor i Nyt g e etude
sojxmd@masﬁensixfnshﬁdesmtstoandl ng clinician, based on the
[0&@91; g(r: rcglcl:lp{)ue (?}l%germhen&i n may ag Igl‘é gecfltv rn‘%ll& Thei uagsdermal
coafpositionsreny tdke thedomi qfedaams[ @@7@ aeTdsels and\ﬁ@wtsmear@@ﬂm beivdyded in a
tra%cﬁrn%‘ Jhsotf%ﬁu&%r RELVohr @J ﬂ; bSrRGHBMS inttheSRALRRE pRbosd

vari et di seases, symnptons and disorders,
[08201t i cm@reffgrredtmvés@f aipinisterieg tBe FORTPYSH Bkt iveghion is oral. Preferably,

th& Hﬁceﬁtﬁ:lalafu%ﬁjarfitﬁn i@ Wit dbﬁgé lf&fnn gInachE &smabdh@ pldp&¥Biion is
onset UFOE ad nlnlstratl I eas

S L e o PR SRR O v componen.
fopExamplx| | aﬁteffébgvecmuﬂhﬁtb ahiye thd @aikedlpubd. ot her system ¢

[()Iﬁﬂﬁg In: lsagqsuaa}tw l%tacé 1V\%B1g%¥ilg?etrecormpo%ndi in & rlhniﬁc!log otg)ttepara{fon nixay .be varied
ordjtl g edstiran about (h@lt to 41900 mymradiosdg &emebedt 00& &l.800 e, apre prefe1 ably,
fr&—B faﬁo%?&blol#i%OgﬁugganP %@Wef&‘aﬁl? 'ffbn%gutfo‘?ﬁ 13240888 9&@}%% to the

term "effective anount
paats:ulas apliepsipei A, ypignl msamendesl dpdk dpyag regines ferfsel adminjgtration will

usﬁQﬁQQ‘%@ GomGOHRODD td DIVO KERAY GREBND & dRIdB@ﬂos&C tHo¥ @nvenience, the
[ sent |nvent|o

toébgﬁlgegoes?gtﬁ:e%&b% dinp ({e falng éiflmmgtebed mngpg%r ﬁ%}ﬁrzgg hf|%¥1 as required.
Tﬁﬁtﬁ}’l}o I‘phirfrﬁc&tlﬂldagc@ﬂipohﬁms eﬁﬂﬂgnﬁehmnseﬂéjelaﬂynnufeﬁdrﬁom about 1 to 5
tuPes §)61 ay, 0L %E na{:j N &staecogﬁnu?uszng%sgozl: Su(?‘%g%’{m%‘[?g @%ﬂnﬂ\%g%etglrf(\)/r echromc
OIZOWP @uwd:s Elmanemntsﬁ aptrve ingedienidhat apag He wrimttined gvit Giejpiens @r carrier
mfﬂ@lfa‘igsto rQ(ﬁllcé" di fdte M%%ﬁg WAIOLAFp - de]%eﬂdlﬁ’@ ﬂSJnal!Ile hBJ"t‘ Qreated and the

vated forns, W th pharnmaceutica acce
pastisplpempds, of adyipistagion. Fy al PEPH21PB |Wﬂé'|1?&a1{ywamg‘f1 &f@m a5 10 95% of
adBG I botpb@iat (wiho). tﬂ}&e@&ﬁ,%&quﬂraﬁm vl Eortaip BbReBas 20fo 80 wt.% of
this i “gﬁntl on. [0078] The inventive conpounds may
acthBer“r?fIB?\ nmaceutical ly acceptable salts with organic
[0872] | Why ghamiaceudcillg Scceffabieryatipisntodr camiets ainpleyeddn abpjuhadion with the

corr%le%mds o H%tlﬁ‘%ntlo%r aefef Gé’eﬂ PQQer%EAu% ion éﬁlfﬁc%{ fo pr?\h@esgpﬁgﬂcgl' size fo

d@@a@cxﬁlmonshllasﬁwmbm@ﬂcenma@f accentab H?éﬁelélm Pfo%lff@fsawd"talof%éf’mpﬂse
£rbih A6uPh.1 #NGD. Wﬁyb@éf M bf:ﬂl@ﬁiagﬁlc&iﬁl:eh cHRRHors®f ¥h€ @fvBntion, preferably,

skilled in the "art salts are prepared by
frong AoxE30; 19 B0% R weigie base forms with a sufficient

[RTBUNt UBén ﬁxﬁ[ﬁo@ﬁl‘éﬁtr Gie @Eﬂeﬂt st EonpitioN] U haihteidtlcé dbde & a compound,
conyenti on nann

base.fo
B BRPBAPOR P PG G R QO Foy Sobsequently, the
d(d;ageui &e@qnw of sdniisisietian biiothp may bureducerds ava fundtien affbeguptoms, to a
leveg { OX(I)V%g t:on%%%:ﬁi%% ttaaC %9 'ﬁ?et S toﬁm 'b?ep%ﬁewated to the
di um | carh ree base
d@mﬁemttreﬁtrr@m Shﬂé‘ﬂ peapee SRpERNtS ey, hawver, ffHPlFPsmFeﬁmé%H‘ fregtent on a

1095%% Gals uparpamwéch@e%ceo?agas@@m§@}nybl i ty in polar
solvents, but 'the salts are otherw se_equival ent

to

[Q07d§ ﬁ%ﬁ@@@ﬁ%ﬁnﬂ (reRmen; Sgimepy fpgany @?mﬁﬂﬁf ﬁa}%fsmadfbef'ﬁ@d and will
dpaMBIpbh £ Varielyd fBlorscladimQbdictiffy df fiRispecHidabipuuad a@gil@ad, the age,
properties, the conpounds according to the invention

are suitable for the prophylaxis treatnent and therapy

of di seases, disorders and synptons that involve

i ncreased activity of 1kB k¥nase. These include, for
exanpl e, joint inflammtion (e.g. r heurmat oi d

arthritis (RA), rheunat0|d spondylltls gouty

o g,




WO 2005/ 111037 PCT/ US2005/ 013812 psoriatic arthritis,
osteoarthritis, and other arthritic conditions), acute
W@ 0011085, tubercul osis, atherosclerosis, nMUBCT/ES2005/013812
degeneration, cachexia, Reiter's syndrone,
endot oxaem a, sepsis, septic shock, endotoxic shock,
gram negati ve sepsis, gout, toxic shock syndrone,
pul monary inflamatory diseases (e.g., asthnmm, acute
respiratory distress syndronme, chronic obstructive
by kvmghlageylexdlj Isdtisetus, ssx hidaids bfthe prikmpthatine sfadupistapnsthe rate of
xc\q {1 ghebifi€ hug BASdi6S HoRbAR) olh 928 8o gﬁwﬁs@ng feated, the

NnosSes, ema, Sarcomas
pa{tl@m’ng rdssposgtiom rto alm endifer bema {reRsidoRnd, then pegrRaws o | theg dfeating physician.

Dé’t@rﬁﬁaéﬁonh&stﬁe BrERE s, re@im for ¥ BhrBidhFar BB $4BS8he skill of the art.
| ograft F“ﬂ]éﬁctlon and | epros

HD) ,
T*F“'u PP r"i‘B‘il éfeq?eﬁ%)’ © PAGRISERAP S PR k?g ‘ﬁ"sé’ﬂ’eﬁltﬁm or their
pHah@icduliSAty Ndtbtablé sﬁlﬁmﬂ’yebd‘ epdited accﬁkﬂﬁga‘sﬁ& judpyiept ofibe attending
c]ﬁp??aggtltalse rogne%e fa(@t](c)rgﬁ' %@a JEB%e t%slnag];gké d.a 1rszlljnswrpuc;h géste \{év[/e‘r%llor higher
mkﬂﬂMmdw&apmaddwmwmmusrﬂmhgiFbrpes group of viruses,

[0@9 t h’lahel i.h\%g%ye c ﬂ%c’glﬁ&stakeqsndérg&gl% gxgﬁﬁe chgl]p ﬁti ofta variety of

as cere ast an
d1$ensfee CYinpipmgs qné dg;ordelp mqugplarlmﬁqqmq\gp@l a9 1nﬂzpwna§@m iOf }r@lapne-related in

ndnl€ thoMBRta ¥R o BRI onbe Bpdadis@krbtionf &1 4 fe%ﬁdb[bg‘luratlon after
fever an ngalgla due to |nf ction @ ﬂglred i mu € i
scgi el YL Fif o PAFEERSE REBE b SHE spemic condidons
co(llﬁ%)gthex@ e hex dday ﬁeﬁﬂﬁdaaﬁ\y: dng tb RbCIfte0n aGminisarhtiogniain ayderstood
Seco .to r kel Qi

_ th%t ogp imam g?sa s thd ¥c mpzi}lre'gf{é’c%c’n% éllrug %ge%gléﬂ’t V‘}gﬁlb gx:lcﬂfpfg%%sggag{eyamoum
oftsiowe | dlseases (IBD) (e.g., Crohn's disease and

[O!dbg]er arfﬁ V &k Ql}f‘fetct!w%)a o-lc;k]te &éoﬁp@ﬂé}gﬁ 9 énetaﬁlet()'dgééﬁﬂé LPBmount of a

re also usefu e treatnent of | Seases Oor . .
cqnmpmd» esppptianheedipagiont 9 RhaihicETe iBgediens Rbihe Bipeshingtion producing

thd Mi1ré @Spep@Eeb®b.| KA £ thhibiiesndsr fBalidd @@ sensg RS @%hi§ of an

MS), ischemc brai n rebr al nfarctlon
m%‘@?fi"‘%‘?{éflls‘éil?f@o"rﬁ@%fde"t Gh}é aﬂ%ﬁ%@@ﬁ%@a FF&I%“% L
[oomwEent Tﬁﬁﬁn%nﬁveadoﬁ@odﬁﬂﬁédﬂexistfhntuh@]vbfe&ai W‘e‘ihis sofvated forms, including
carc

ﬁage:g:f%asg In( %FBFQH?‘F g&l}/a eﬁ%‘ ;1?1 OQh pacel 1%a acce Lﬁ}]e solvents, such as

watar elbaacl andifha tikst, are eduivelentoo t stsplyeted fwens fpnﬂurmm pfthis invention.

[O?Z\% as"lahef 8@3%3 cﬁﬁlg%lﬁgsqé rgllj ﬁ:lealzn‘rf‘atc&{%l&llg gﬁc%%%?}ésaﬁé’ ?ﬁiﬁ ﬁrﬂ&ic and
inprggraacidenExamples sfeshitpblefaies for enditformgtionarecyrrochlerigpwifiing, phpsphoric,

acfeﬁ)d' clifi€ Mo, Gl Saiith @Jn%ml: Kslﬁcéiﬁ& | a\ééotrﬁfc | rSaledd) HUEH¥Rdsh¥onic and
gh The cancer t pes that nma r&ated i nc

. ude
Othfgr e SR oith Yaeam 1 B‘é e i “n'%ﬁsyfts s prepared by

conBdinghd Rel bake ﬁ)ﬁhd withed ehffiddnt houne bif the dmn‘éd acpi #® produce a salt in a

co&%%é%ﬁgxarg%ﬁt. Ieﬂlg g ee é?se ?(%?rlg g{%‘ggg 'fe%gnlersated l%? <%‘reatmg %erk?l? Kllth a suitable
ditugen eq@eova rdsen sniptiomaduch @e [dilutg wn‘gomamle‘m h}ldmxahe potassium carbonate,
mﬁtﬂ‘&%ﬂ LG bﬁ T TPAY '}Qé bk ?orHﬁ %Ia&' laitfeLfomeSRE from their respective
- T'ynphona. Bor “the

treatnent of cancer, the conpounds
salfefpropgein  poEen a?bysevalsprﬁmrt@s atehes eputiligy iy 6%" ohientenbufithensalts are

olﬁér@%é e@%ﬁﬁt’fto Jﬁ&@&ﬁbe&tﬁbe B8e wisstbiths thiParpbfeeofl theSiatanBe, of
| es of such _other a ents |nclud

[0193?}( e29ﬁ1 %Couéfaﬁ%&etrl PRSI PEORBTIFe e ?‘1“??8‘(‘”@6 dficording to the
invdnaedira Riitale fop the btb@ﬁﬂﬁxfslttéhtlnemrand therhpyuwd Hidessds Cdidofders and symptoms

thlatola Qﬁ)vg)eléqraaéeslagti(v?tﬂ gf;{kgld(g %tse df'he& 1nﬁ?udg, fbr 88 mplle tjgi)r&tellnﬂanﬂxgauon (e.g.,

rhewrsqdid artbmifis @?@r)bbquhatmdrspordmlmswoaﬂy |apl|1rms,| tnumatlc arthrms, rubella arthritis,
ant hracyclins, including, e.g., doxorubicin and

pegyl ated |i posomal doxorubicin; mtoxantrone;

dexanet hasone; vincristine; etoposide; prednisone;

t hal i domi de; Herceptin; ten®zol omide; and al kyl ati ng
agents such as nel phal an, chl oranbucil, and
cyclophosphan1de [0082] The conpounds of fornula (I)

o o o . T



-58 WD 2005/ 111037 PCT/ US2005/ 013812 asthma, |BD
psoriasis, COPD and Ms. It will be appreciated that
W b@spiw3ent conmpounds are useful for treati NRCT/US2005/013812
di seases, disorders or synptons related to the
activity of NF-kB, TNF-a, and other enzynes in
pat hways where KK is known to nodul ate activity.
[ 0083] The conpounds of this invention are al so useful
for treating a bone associ ated di sease, synptom or

psofisie A@Fitid, rbstémrtﬁﬁ'tlst hed &tles agh@Rf J:d’iaiiihox@)’ adeki @h@)ﬁtﬁy tubkrculosis,
bone - either as a resu

ARG B T1e SPGB BOE LBy Bt O Broige s, sepi
sheekyBidomkic etivcla fgrabntepativSgeds, frow, tesiashpékesyndromes pulohenary inflammatory
ORISR0 oA RS Bl 35 IRLEOBIELI gy o
SImJQsleomal«mr@ryl ggioigpsis, (ang phec élkft)yb@&nf@mﬂ%ldéﬁt@%ﬁ) ~repegfugian injuries,
camm fehh@lnid, Qﬁ&%& Q#rrgpl@ﬁJdQ FodrbrsS asklmhlﬁlhosbﬁ lymphoma, Ipopt081s graft

characteri zed ["anmat | on_of |nts IS a

VeEHE st gRcHen, waft weréf@ dpst %@Ff‘o@"@@@ﬁ?&f?ﬁ %ana A BRspRY:

[059(?1]t Ee FifMefnord, the h}ﬂ@ntb@ Gﬂnﬁoﬁm rrﬁa? de bsl&&ln B trdaldifent of immune-related
I nhi bl tor cartl

[ de
cipgss SRR 0 KRS b8l ShreRe m?‘%?a%ﬁ b A S AP ERTY (o BV
cytmeegiblint YEMV e infladnza, adenbtins,tthesHSpeRigmuprad vimses,(220 @8 )like), parasitic

m#e%q%; ée 36%%211%6 §1§}0x aL Qgr?é%l r%gr pa(ﬁg %ASF' aﬂdsfut?gap fn@ég%nfs ]E. Q“ fungal

dto an i'seases I n
mem@ates) i o addiiéay @a@é@ub@mpﬁwg canﬁﬁ a8l fos ¢pasiae foyer apg myalgias due

1oL &8RP %E@%b@lnﬁiﬁlngdeflcm%ilmrlﬁm' AIDS @dMtdd€omplex (ARC) cachexia
OSteoporOSIS uvenli

QRSO B o BRI 8 SO ARy DA WSHOFi SO0 A A tsue

fohﬁatbmog&sassiafeteat@d Mahimamr boviel didesRATRIY) €., Frohn’s disease and

patic Insuf floi.ency tfd
ulé%%:civ? O? Ie rc}:grfxpoun S the 1 \{en%on are %ér%)o rﬁ ol 1I mmtg:at[men 0 1seases or

inpmies ®hthe rbra(m 1nnwlh1etnnm @Wsmrsefaﬁé’%a hiah b¢en dinplpated, SUCh aS multlple
scl &BWS‘?' frﬁchﬂrhlh'lﬁjuryo§%e9§£btr$ WihthdcSon RESUPIRNE@H trauma. The

I Sease an aseptlc rosthetic joint |qQosening
coEppgBRes jof dhegipEdtion: BF GO rusefal wthe ﬁg@g@é of (PePrigsis, zheimer's disease,

cHRRAIRS dishiRE (JoR¥ bkl b6 Btotb P RERFIEAL daydia| ifflat)chronic obstructive

R A A ot oo o
[(EBI] C OMY biteS@iHoimerd o bahpoandd df i osuton essesafud for teaithg cancer,

es&ycgzﬁlég%%%;m%g ﬁancerg’ gﬂegre lé%z(cgylg' i$,abno aﬁ}$ ﬁ‘%l 'ﬁw(&rﬁ %s that may be

di sease a anem a
tr¢ateldiifpilude Gmpbémas pich ey diffiksB largh B-eadls pymasy medigstipgt B , and mantle cell;

mgﬁiga %Xlofng(gsﬂéaﬁ‘cl ind\@SaRE8 e ER MR dqdaoR@ell SRELH présite cancer;

treat ment of osteoporosis and osteoarthritis

pasgigaciogreekaRA APl PRHUBAIPICE i OB TR0 EREPDYS fipseul for
A§@Q%ﬁﬁﬁfé8%ﬁm 2P 24dker, W@cBﬁﬂ&GﬁSﬁaZIZ}e uaddichs WBingle agent or in

IR b1 SPS ot S 1 S B 05 o e
othatapg@its indludle rbemzlortnbarawftxbmempmtabmngrmoadm fudatabing;rPfluogpuricil or

Stfllaorml?rg:'il/l ?&Eov@nr?o ] (iilfcﬂldl % 'pgéﬁ?ar)l lI - dd%Lt%@l platinum agents,

one formation in

maluélag |eenglSd®tmp¢a|f@Ph@n amxﬁlllﬂftt’er 4nﬁwgacach% isbding e, deprabicin and
pégméﬁﬂthb&emal[dg%lﬂ i MHoRR o RIBRHhRBIne Mindri@re] d’t‘é@ﬁﬁﬂd @fednisone;

provi des a met hod of i nhi bj t tin actlvtlonpﬁ11 o Bb i1, and
th@é‘t?@h‘%feﬁ?fcﬂ’élﬁée’%%ﬁlf”é‘% 0 2t agenis gl 45 reppatan, chlorambucil, an
cyclphddphianmie. of | KK catal ytic activity and/or 1iB

[(ﬁﬁgﬁ 22 :ﬁtgr%]éoggds cﬁ O%Eﬂq tﬂ‘ ac%{)gm 7 tus(:“erﬁiéi '}9% Ergattlﬁ% E’n%famgxnttory and

immuentlatehdignases dpbderacieynponk, Inyorfza@p@pﬂ}a i flamgratory enes such as RA,
sol vate thereof, or a pharmaceutical conposition

thereof, which is effective to inhibit IKK catalytic
activity and/or |xB phosphorylation, thereby

inhibiting activation of NFs&B dependent gene

expression. [0086] In one enbodi nent of the invention,
there is provided a nethod of treating an

-




i nflammat ory or imune-rel ated physi ol ogi cal disorder,

synptom or disease in a patient in need of -59 WD
WQ@e®S5N1103I0D37 PCT/ US2005/ 013812 such treat nent PCT/US2005/013812

conprising adm nistering to the patient an anmount of

at | east one conpound of the invention, or a

phar maceutically acceptable salt or solvate thereof,

or a pharmaceutical conposition thereof, which is

effective to treat the inflammtory or inmune-rel ated

ap:hms,iIBD,ngr@ﬁlh CCﬂPED)a’nd MS It WiY1BP bigpiecared GaB@a piBsent compounds are useful

Pr ef nat
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inglkge Aticopprosis, Perjodopda! dieree: eHFRTREIHE i 'c}rﬁ‘v 65987, loigi loosening
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ar. th 0
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Farthperndrodt Haebeemmg tharan IKK\vighiftitowgroGdediibitbn oficamige@at bone loss
if PhufR ARG of eI %ﬁ&ﬁé&t}ﬁﬁ!& §e% At LA, L‘Eh‘?z‘?i} B RAL SR (2003),

one i nventive conpoun east on
1BRartEceti cal |y acceptabl e carrler or ex0|p|ent and
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to mammal s, such as prlrmtes . Q.
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e one or nventiv
ogfenperosih apth otpsrthiitist i See- o”@r eXRDNIG ﬂi’@ifamhqanomr%@t 2%03104219 WO

260033@68kE 'wo dbGReBR2, (WO%@%EW atnh‘ Y0 8b63295 BN ccBRingS EMis! ifvention
conbi at| on t.h e use of an inveéntive
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alé‘bPFBH K BHE OS&E‘HBEE‘%{% Pro‘?{evfftﬁlérbﬁ’ﬁelﬂis iR a Bgfispt iy npeg thereof, comprising

administerirgzcto Wie tphtichiveconipsind of thrgvedion MM pedvidied is a method of generating
b L AT £ o080 Ror R ol BRI R IR BN REn, O T
[(mﬁbl nampiber endhedimpy of minM@Bm @ovidasiasiterhat bbinhibifing dvéivation of NEF-
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Phaspherydatien. cerprsing iadministeripg te B pat@ntad medithereof andangoyntidfi @ compound of

lﬁaﬁ){/&%n of Qoﬁmmécéhugﬂ@ ﬁUé&%lenﬁnt or §d\ateCRBRGU Q)gsa Bfarmaceutical
entlon re_used |in_conbination with Ot er

1S..1Nn
CQ‘?PQFIH%‘ET’FQ? %ﬁ‘n‘f gffeclygdp ingibit Jih, gptalytipactiyiy gpd/ordgB phgephorylation,
tmtenpmhlalgegmcsvaﬁsleéﬂNF tB\depérdarit peng elffresiibh. and  TNF- a

ciated copdit and agents useful, for t ng .

BRRET & S8 GaPSinad ap s B Yaf e oS deoiaeq, 3 mithf ol Waing an
inflaminatony| ca immeng e¢ldtad phiggivlogicat! disedea,pepptomios dseasdin@aPatient in need of
agents that disrupt cell cycle or mtochondri al

function are useful in conmbination with the IKK
inhibitors of this invention. Exenplary agents for
conmbination with the I KK i n#i-bitors include
antiproliferative agents (e.g., nethotrexate) and the




agents disclosed in U S. Pat. Application Publication

No. US2003/0022898, p 14, para. [0173-0174], which is
w0 pwonposat ed herein in its entirety. In some PCT/US2005/013812

enbodi nents, a conpound of the inventionis -60 WO

2005/ 111037 PCT/ US2005/ 013812 administered in

conjunction with a therapeutic agent selected fromthe

group consisting of cytotoxic agents, radiotherapy,

and i nmunot herapy. Non-limting exanples of cytotoxic
sualg&ﬁhﬁens dorhpaising afiroinistetisgioithe padavbamaduotofiat lelit bireecoibdnd of the
1nven (I)nk,J Ifnt agllg %nn%t:eu‘ﬁ&%x o?c\égtﬁnlé S%Pl %ﬂa@qﬁer&ii Q)gg#)fn%%%cgﬁtrcgl é:minposmon
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yﬁxp%m or BAGe! tﬁé’f@x'abl?”ﬂe e SN MRS dlseﬁgeaﬁlkd}&’époﬁgﬁﬁﬁt&n is rheumatoid
I ncluding, e.qg., cisplatin, carboplatin,

nd
arfhrits, |8ﬁf’11§§,| Wonasgﬂptmnéttcy il | chyagicy %F%ve @ulglonary disease (COPD),
1nﬂﬁ9ﬁﬁ>itdt§3b@ﬁeﬂd1§da§$ c@ﬁﬁ}ﬂpﬁtsﬁ&oﬂld posomal doxor ubi C| n;

-m,t.oxantrone one; .vincri st si de; .

(Ot Boranobs STEABRT e, CBrba PHe Srsasp SHPRCS! e cysi
ﬁlabsksmh abimgt ingedtof suehi abatast, vehphak administetiy @ mieweiidng ancamebunt of
at ‘fééct Og(p cotrn%gungn}" &tg iIBI!EIJL:tIOh 3) r i ?ﬂg&&&%ﬂ \ algc% tale Eaﬂ%é so\}\xateﬁhereof ora
phﬂh@C@@@be)n@bsmfrmhquent ion. [0091] Anot her aspect of

[00B8 | NYRN Qlegﬁbnrc%lx@f1§§ 2 &Ompdlfd Rivink A Mﬁk&a ?}Cfa'rﬁé'tﬂob{ tdraing an

bi ol ogi cal sanple” or a patient, whi
g PBRRING dradiod famake e gha et cemosmeal fram At lsast g dpventive

c&@b@d hbOhaGkiCak phz&ﬁﬁ‘@ﬁtﬁalw dekep@ble emmtm Gxdi}ﬁenf Qhd"hl kdthdd of using
osition co

one Bf %Prs &ngrﬁ ve go%]lréls rg)tgfgt q Yty %éﬁsgfdﬁrs salémﬁt(g?lé Fr}l'é)}hseases particularly

ories @atl ahe Sinfilamnwitory or |1rrnnwnetrelat¢d andauax Vite onveativer ¢oaipsyndaad! their
C

ph% r%llct:l?ﬂﬂ’ L’l\gc%?‘cabl stalg (ng& glédé ITB.t er Ch?zigt %lel ﬁ% Y t?cg }%%éther with a

phmmﬁuncaﬁv a@mtitbémxslptewe}r catier apshipe bqsaié@g cognppsitios, may bp pdministered

infV56 €S maSRNE r&uchta%‘%hﬁlateQ fe. go&ﬁﬁﬁankgﬁ%dfhhhhhrﬁs(e B mal@ehd BdaBs) and
t her eof . 0092 till another aspec i nvention
anjrgaly 4-gp fi?f-’xﬂ e, %P“P?r horsed 3p7 e iRy @é’ﬁﬁraa‘tagetﬁ Bﬁglé‘ir‘#ésr &ympjpms and
digeaseh. n@rtﬁerﬁﬁtéktﬁgﬁweﬂﬂheé(ﬂlpﬂurﬂh&n ibaved td pmepaphandibaae: thasik useful
ouns C oSiti | ons /or salts thereof are used
fofﬁng |t.(;dr]1;%\r/\/|e g Synaﬁar WH%GUS PCal 1y acceptabl e

[0089]r i e%xlet onet membrecbfstber dweermve c@mmpmcts neayaprdused Seas epplication of

mé@ﬁ{ %@%\% %e%\i/e Qlﬁs%x?gmp hlﬁ%%g EIP e C O 91303 ]r1]1 }5be %@cﬂﬁ c@ﬁmbmatlon therapy,

lnuwwérﬁheu ughofipRjnvERiive FerpRen rwymmwmﬂlsera?%wgqna ig ‘Wﬁ%’@ed with the

use |6f biedd nhore otBQQhe%pEutfc%er@sn@f PEARSthe @ifﬂ@m oth&Stypes of disorders,
illustrated by gener al

SYBIEF LA bﬂﬁaﬁmf@wg é&aﬁsmgm%%veﬁ b egpeatc agents
cobanent ér Rﬂ}uenﬁhnyRZAN:mﬁvbljr the BierabbuR3 dgerts cah B3 comblinel ifido one

NH .NH?2 A heme | above shows a
comé)ﬁsmon Wthh 1stadm1m1s ere[dgg hélitlﬁlgt conpounds of formula I. A

[Oﬂf)lﬂg Aln one embodiment, the compounds of this invention are used in combination with other

therapeutic agents, such as other inhibitors of IKK, other agents useful in treating NF-kB and TNF-a
associated conditions, and agents useful for treating other disorders, symptoms and diseases. In
particular, agents that induce apoptosis such as agents that disrupt cell cycle or mitochondrial
function are useful in combination with the IKK inhibitors of this invention. Exemplary agents for
combination with the IKK inhibitors include antiproliferative agents (e.g., methotrexate) and the
agents disclosed in U.S. Pat. Application Publication No. US2003/0022898, p 14, para. [0173-0174],

which is incorporated herein in its entirety. In some embodiments, a compound of the invention is
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carboxylic acid |a may be coupled with the desired

am no beta-carboline 2a to provide |I. Many la -61 WO
wWQe®SN103I0D37 PCT/ US2005/ 013812 i nternedi at es POHUSHENF013812

useful for preparing conpounds of this invention are

readily available from known starting materials and

chem cal nethods, especially in view of the synthetic

exanpl es detailed herein. Schenmes |I1-1V describe

routes for making the various (3-carboline
admitieerediicatjestiGawithSchenpeuticl agént feldstef fromithe~gréup chhsistidg-Sf cptotoxic

|\ . N ipdil=2 0~ . \
agant(se, r%{ﬁn_??ﬁ.ggﬁnfl émm%_oﬁl'lélra'_ﬁ% |_|1\181|\~ﬁxf\1't1¥1g %a&nﬁl?és })f &ot@w{\'&eﬁé Slﬂable for
usyHO combinatinDpvitHfze TKK @nhibitprs f ék:pﬁ:, invqnéiyn éqc)udﬂmmp% igprylcitabine-
Q{ flE’&jc{ragln@'C)j ﬂN&%u&@D oNINGR kil Nﬁ%oéﬂ‘ )ta;Pa%s"'chludmg, e.g.,

Schene || above shows a routea{l
qubt%?l ant BRSPIRHRE RiRSInER R iSTURNE, &E8-hG AP e st OPI% jaad oxaliplatin;
arﬁhﬁc‘?él&s aiﬁéiucﬁ@g | eSg.,addkERsYicin \Ahl |p€g}ﬂd@ E}Cbh(ﬁfm doSorubicin; mitoxantrone;

exe f
deégrﬂ%(!?nglt gl&crbvn Rgopgw!iq l%ege sone ghcg)rn}lé"'; I,l]lglicep%n, temozolomide; and
alb@itiag apenizoduchn es mhlakslang clmrhrelvucmnélcmmoghméfs Ivynndgestood that
otRQ &hﬂlﬁa‘?ﬁo%a{y%? Lx?q‘étaﬁcgn N fYemdifineS\ifhh &1@3&({?@ Jt bhe RfvBRfon.
H3C CN Hs a

dium or oxl des. Schene |1
[0091]~ \ Apothgsaspectf the jpvputirp reRgses topplibigpgIKK, actigity ingpiglagipgl sample

or a patient, which method comprises administering to the patient, or contacting said biological
sample with a compound of formula I or a composition comprising said compound. The term
“biological sample”, as used herein, generally includes in vivo, in vitro, and ex vivo materials, and
also includes, without limitation, cell cultures or extracts thereof; biopsied material obtained from a
mammal or extracts thereof; and blood, saliva, urine, feces, semen, tears, or other body fluids or
extracts thereof.

[0092] Still another aspect of this invention is to provide a kit comprising separate containers in
a single package, wherein the inventive pharmaceutical compounds, compositions and/or salts
thereof are used in combination with pharmaceutically acceptable carriers to treat disorders,

symptoms and diseases where IkB kinase plays a role.

[0093] 5. General Synthetic Methods:
[0094] The compounds of this invention may be prepared by methods known to those skilled in
the art for analogous compounds, as illustrated by the general schemes below, and by reference to

the preparative examples shown below.

Scheme I
R1
R! R - N
OH — N\ 4
RR N 3 N
+ Y/ —_— R N
0. NH
3 N
R H
NH,
1a 2a I

[0054] Scheme I above shows a general route for obtaining compounds of formula I. A Ring A

carboxylic acid 1a may be coupled with the desired amino beta-carboline 2a to provide I. Many la
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-62 WO 2005/ 111037 PCT/ US2005/013812 H3C H3 ¢ ~ NH d

N Co NI ~NHH i-49i-50 HBed I ~~IN N NH
woR005$11035t eps: (a) NaHVDS, Mel (b) H2, Raney MT/K8£1005/013812

PtO(c) i. TFAii. CHOCO2H iii. HOA (d) Pd/C,

xyl enes, 160 C (e) i. NCS, IN HC ii. NaNO2, TFA iii.

H2, Pt [00561 Schene |||l above shows a route for

preparing a beta-carboline internmediate where Rl is

an al kyl such as nmethyl, R2 is a halo such as chloro

m@ﬂ%dﬁ%s it}ﬁtd 5}% WbeDg For: prBQAﬁngStlﬁlﬂﬁblﬁﬂs bmthisgﬁveﬁlﬁdél E}M Hgdﬂy available from
under st an abpove schenke e Ifled t
T MRt b G e
helfead. Belpn@sl [-T¥ tdbsetibe rhates fohthaing the SarivasP-carbblinBinBrmddikes 2a.F

b NNC NH i-63 NF CC ~-Nd C | NH2FIDH

i - 64 - 65 -63 WO 2005/ 111037 PCT/ US2005/013812 F O
N HNH2 i-66

@5 BoncatNe o

i-1 i-2 i-3
Cl
e ey e
i-4 i-5
cl 7 N\
—-——) —
MeO ”
NHz
i-6 i-7

Steps: (a) (i) HCOCO,H (ii) HCI (b) Pd/C (c) NCS (d) NaNO, (e) NaOMe (f) Pt/ H,

[0055] Scheme II above shows a route for making a beta-carboline moiety where R' is hydrogen,
R?is chloro and R® is alkoxy. While the scheme is exemplified for R® being methoxy, it will be
appreciated by one skilled in the art that beta-carbolines having other R? alkoxy groups may be
obtained by replacing NaOMe in step (€) with other sodium or metal alkoxides.

Scheme III
CN HaG CN Hs
a b NH>

y = . \ — A
N

\ N N

Boc Boc Boc

i-46 i-47 i-48
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Steps: (a) i. LDA, THF, -78C, ii. SnBu3Cl(b) 5%
Pd(PPh3) 2C12, 10% Cul, DMF, reflux overnight (c) 3eq
WORINES$110THF, rt overnight (d) i. TFA/ NaNG3, i iPCT/US2005/013812

saturated NaHCO3, iii. 5% Pt(S), NHAQRCH [0057]

Schene |1V above shows a route for making a

bet a-carboline internediate where RL is fluoro, R2 is
chloro and R3 is hydrogen. It will be appreciated that
ready nodification of this schene wll allow for the
prepar ati onHa€ ot her internedi ates. Fa& exanpl e,

angther R2 grofip ypy be igtroduced by I\E';\cing t he
4-chl gro- pagany | 1 ne +hp—step- (b)) WhgN\anpt her
2-i odoani R_aving a substitue r than chloro

in the 4-p . Schenme V-A d B{OHp d Pd(OAc)2
CNNXR + /. PPh3 G Cl | 1.5 eq K%GCB NO2 H2O, 85
C, 1-3 h N'& d HoRH O Ac20 _ Ad™"Pt(S)/C\ | N
NHAC N NNaOH GO INHNGB G N NW NH 80 CH N
salt d N H2, S)/C-/ N H NH2 -64 WO

2005/ 111037 PCT/ 5/ 013812 [0058] Schene | VA above

sh&ws ano Mr maki ng a beta-carboline
|nt¢rﬁédiate I is hydrogen, R2 is chloro and

R3 is hydrogexyY TN will be appreciated that ready

modi fi cation 2t'F‘]is scheme will allow for the
preparation of _other intermedi ates. [0059] A
particularly t&eful internediate for maki ng conpounds
of formula Ill-A-aa is internediate 3a: R13 14 N H3

Stg&: (a) NaHMDS, Mel (b) H,, Raney Nickel, PtO (c) i. TFA ii. CHOCO,H iii. HCI (d) Pd/C,
xylenes, 160 °C (e) i. NCS, 1N HCl ii. NaNO,, TFA iii. H,, Pt

[0056] Scheme III above shows a route for preparing a beta-carboline intermediate where R’ is
an alkyl such as methyl, R? is a halo such as chloro and R? is hydrogen. One skilled in the art will
understand how the above scheme may be modified to obtain an R' alkyl group other than methyl or

an R? halo group other than chloro.

Scheme IV

nBug

~F a \F b
Ll J — | —
© N N" CI\CEI

NH,
i-63
A N R
l ——
x> c Cl N d
Cl [ —_—_ (I@ -
NH, N
i-64 ‘ i-65
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3a where R13 is halo, OH OR15, or a carboxylic acid
protecting group; R14 is an am no protecting group,
whyasoges’ or - WG as defi ned above; and R15 i SPERUS2005/013812
organi c radical. Am no protecting groups are well -
known in the art. Exanples of suitable am no
protecting groups include al koxycarbonyl groups such
as t-butoxycarbonyl " (t-BOC) and benzyl groups such
as benzyl and para-net hoxybenzyl. The carboxylic acid
grougRat the 3-position of the norpholine ring may be
prot ecFe€N as any stable ester group such as a sinple
gryl ester such as a nethyl, ethyl, benzyl,
af | uorophenyl ester. 1In one enbodinent, R4 is
G Hnd R13 is -OH, halo, or a carboxylic acid
priHecti ng group. Various protecting groups are
degsgribed in detail in Protecting Groups' in Organic
Synthesis, Theodora W Geene and Peter G M Wits,
3rd edition, 1999, published by John Wley and Sons.
StehORSDLDA, ’pnpfmtr BGnBRENIb) SAPA(PBI;),Ch} 107 @A NE rShax beernight ()
3e NBIMDB; THEQ‘tRi&mek\(Nl TFA/N#HB0,GiH3 atura S} NZACOntieF% PROSNESHCH
R14 are as descri bed above [0061] Internediate 3a or

[0({52?9 gfzh J&/ ha%%\%as%%v%x rao(t:l Ie é&cﬁﬁq g 95{9 -Mh%aﬁlég%eg%{erﬁ'here R!is
fluonb tRT lmmpmddqa s et geaniltngl! be eppresiaien glat m@yy@@déiafmw AEtis scheme
4 w11 Qllo%s: I?cgn{ﬁelpgﬁ]aﬁgﬁ}{%f ML e dRhékiides, aPorad¥himifle, POMECRT BGup may be

coupling reaction_ provides
mtnqél@f: by replaciag %&%{0&2 10dpA8iiAC BetiTnfd gé“t’e Gh%%ﬁd%‘{"ﬁg‘m having 2
sd%@ﬁ&%b@b&&&cM&éuM&é@Qﬁﬁb&llO37 PCT/ US2005/ 013812 Rl
N RBI NH NHRA NO H3 OH3 Iv where R14 is an

an1no protecting group and R, R2 and R3 are as
Scigersdyvirbed above. It will be appreciated by one of

skill in the art that certain conpounds of gQr
'aa (where R6b SHeach rmephyphy), my be pr
Pla IV by pegpving the R4
t hen atfathrng~ﬁhe -WG porti

formula I11- Hz0, 85°C, 1-3 h N
cl Cl
HCO,H A
2 cl CQO cl
Pt(S)/C Z | NH; . I NHAc
NaOH ci Y HNO, ci N N
\_/ — [
4 N
wa N N
80°C NOz salt
ci TN
Hy, PY(S)/C \ 4
N N
H
NH,



A-aa may be prepared by first constructing

internedi ate 3a where R14 is -WG and R13 is a
w@20050xB7 ¢  acid or derivative thereof. The aP@T®€S2005/013812

coupling reaction with an appropriate

am no- beta-carboline then provides the conpounds of

formula Ill1-A-aa directly. Scheme V HO H3C CH2 a off b

Ph-"H OBn --~ NOBn --~ OOP i-16 H3 H3 CH3 d N

Bn NOBn Ph') OP~O i-17i-18 HCHICHOH HO
[005%0 ﬁﬁeM&%b@-&@@g%oag%H@?& Qrkidd 3 gétz-carﬁhﬁ@ﬁtenﬁ@)ate where

Br onp- 2- 0
R'Ng hydragen, Be@ﬁblefe)@%slshﬁmgﬂr éﬂwﬂﬂie&maa*?éed ﬂﬁ E?ﬁdycaedlfmnon of this
scﬁéﬂ%vﬂdél@vbfahﬁk;%ra@%n&ﬁéﬂd{hbhﬁktn{eﬁﬁge] Sche][nafv above3
rout e for maki t ermedi at es of for a,
rOPRS % oR yday i Pt O TSR opRsides o Sy ppe T A-an
infprn@tli@e3hi:on and deprotection of the am no and
carboxylic acid groups in i-19 to provide various 3a
internmediates will be within the know edge of one
skilled in the art. [0063] BRer usef ul
i nternmedi ate for making CQnpo nds of forrmula Ill-A-aa
is a conpound of fornulRLyY eferably (S)-V: RL RL
RRNR/ I \N RBHR NXH OQ-1-1~r-NH H 13 13
RNA RN V (S)-V where R13jis _talo or other |eaving
group, OH, OR15, or a carboxyKN c acid protecting
group, R15 is an Ha Hg

3a

where R" is halo, OH, OR", or a carboxylic acid protecting group; R™ is an amino protecting group,

[

hydrogen or -W-G as defined above; and R™ is an organic radical. Amino protecting groups are well-
known in the art. Examples of suitable amino protecting groups include alkoxycarbonyl groups such
as t-butoxycarbonyl (t-BOC) and benzyl groups such as benzyl and para-methoxybenzyl. The
carboxylic acid group at the 3-position of the morpholine ring may be protected as any stable ester
group such as a simple alkyl or ary! ester such as a methyl, ethyl, benzyl, or pentafluorophenyl ester.
In one embodiment, R™ is ~-W-G and R is —OH, halo, or a carboxylic acid protecting group.
Various protecting groups are described in detail in Protecting Groups in Organic Synthesis, Theodora
W. Greene and Peter G. M. Wuts, 3“ edition, 1999, published by John Wiley and Sons.

[0060] A preferred enantiomer of intermediate 3a is (5)-3a:
R1 3

14
R

><°
Ho¢ CHa

(5)-3a
where R™ and R™ are as described above.
[0061] Intermediate 3a or (S)-3a, as the carboxylic acid or an activated form thereof (such as the
acid chloride), may Be coupled with an appropriate amino-beta-carboline as outlined in Scheme I
above. When R™ is an amino protecting group, the amide coupling reaction provides further useful

intermediates, shown below as compounds of formula IV:
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organi c radical such as a C1_6 aliphatic, aryl or

benzyl, Ring A has 0-2 or 0-4 R6b, and R1, R2 R3, and
wodiwsatw3as defi ned above. [0064] Anot her usefRET/US2005/013812

i ntermedi ate for maki ng conpounds of this invention is

VI, preferably (S)- VI: Rl 3a = Rl3a R13 R13 "~

~NAN'p VI (S)-VI where one of R13 and R13a is CH or

a |l eaving group such as halo and the other is ORL5 or

a carboxylic acid protecting group, R15 is an organic

radi cal such as a Cl-6 aliphatgc, aryl or benzyl, Ring

A has 0-2, and R6b is as defingd above. Synthesis

Exanpl es [0065] The fol I pbr qyi ati ons are used

in the nethods of preparat rt is room

tenperature; h, hr or hrRs; r or hours; mnis

m nutes; TFA is trifluor ac[z_ll Hacid; DVBOis -67 WD

2005/ 111037 PCT/ US2005/ di met hyI sul f oxi de; NCS

is N-chlorosuccini m degisE i's

| - (3-di net hyl am nopr opyl et hyl car bodi i m de

hydrochl oride; EtOAc is Pl acetate; D EA is

di i sopropyl et hyl am ne; ' di chl oronmet hane; DDQ i s

di chl oro di cyano benzoqal none® nCPBA i s

nmet a- chl or oper benzoi ¢ aci d; IVI\/E(}I is nmethanol; EtOH is

et hanol; MeCN is acetonitri le; TLCis thin |ayer

chromatogra hy; AIBN is azo [ |sobgtyron|tr| | e;
WiNERBACS ) awtﬁﬁ?%é@?%?@ BRI ot SpariREk phpyg, It will be
apgﬁea@ed By 6Heaf kil in B¢ Rethat o%ﬁﬁﬂcdzﬁpo&fd@bf raga Ul-Aan (deBM:Rﬁ’ is each

m?t%ré)nr?%rel} %/?81165 gavlcyra}?ognﬁ% og]f%rm{llra é 6érn%)ok\)/m‘g?l} ' proteé/tmg group and
théd\iﬁERhEDleA:PEG]portMﬁ by koo @y Bl,ethqugAttgtlzmaﬂy dlneg:ompounds of formula III-
A- I_lcll éﬁai a}emﬂ‘rs&%ﬁergé%g llr&er{ﬁgdlage Zgaosgr@fé] rRQ \;V'Q} Q]d(Iflﬁis @carboxyhc
aval | abl e 6-fl uorotryptam ne
achilyefrdsa it hergofnalhe aawé@umg Eiaction Wit sRcprapEteippipQspeta-carboline
thérfbvided dne bS@Lnte offodMENENS hOMtdat was stirred at room
tenperature (RT). A suspension of glyoxylic acid
nmonohydrate (1.1 eq, 51.28 mmol, 4.72 g) in ethyl
Scaeadi it e was then added to the stirred suspension in
one portion. The suspension was stirred overnight (16

h) H RT and the preci mSCQﬁmgsol id pyas coll ected by
[

filtripti on and washed wth poth apd ethhyl acet ate.
Py PR was—ttrerr™driled i ugot®| grve—a 1 ght

yel Howdsolid in quantitlative Yyielld. 'H NV (300 Mz,
acetic acid-d4): 6 3.04 (mp , 93.56f(m 1H), 3.83
(m 1H), 6.80 (m 1H), |7.13 (dd, 1H)| 7.34 (dd, 1H).
Retention Time (LC method: anmoni um acet at e
stddfard): 1.17 min. M5 (M+H+): 235.0. | NTERVEDI ATE
2: 7 fluoro-2,3,4,9-tetrahydro-1H /3-carboline [0067]
7-fl uoro-2,3, 4 9- tetrahydro | H (3-carboline-I-carboxyl

a cid (5 g, 21.36 nmol) »g&;[f suspended in 130 m of
tir

in a 500 A round-f flask and defl uxed

Hs ht ol 6 - —Wt h COOHTT, a
i ght bffown solid preC|p|tate whi ch was
celected by filtration andp

i-17 i-18
HaG
SC{OJW

i-19
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washed with H2O The salt obtained by filtration above
was then dissolved in hot nethanol (200 m) and

WO e@atied3 t h 3M K2C03 (5-10 nl) such that theP@HUBR05/013812
around 9. 100 m of H20O was added to this m xture,
whi ch was then allowed to stir at RT. The nethanol was
evaporated on a rotary evaporator to give a white
aqueous suspension of the desired free base, which was
collected by filtration (3.2 g, 79%yield). 'H NWR
(300 MHz, methanol-d4): S 2.73 (t, 2H), 3.11 (t,

2H) ,
94 ( 23 5.5, 7;5;?%_1 %%% aﬁg &%&@%d,
s: (a)RCO J3-Bromg 1-pro e{n CN ( (0) u;SnH, AIBN,
0 ACeT
tsélt a“ﬁﬁfggt;ﬁ*fiZ.’éb?%&ﬁ’. $5'] ﬁ&éﬁk .1. | NTERVEDI ATE 3:
7-fluoro-9Hf 3-carboline [ 0068]

[9062]uor ¥shemeY 4baye shows ateytd fiar-makin@intramdsisitds bfofiBilBBagincluding the
chBrofbed . Ihd\efoc U SRAREG ﬁbgadﬁeﬁi&?ﬁﬁ%e%g%a caltidfho £l groups

m _round-bottom | ask 'eqw]_ﬁ% W a condenser

in&L? 19 peoryide yariops3a intermsdipeyid be within fhe kpevdedzTef anp pldlle it the art.
[0@63]t | OﬂndmeXﬁs%ﬁntéﬂ&dﬁQQ&%aEﬂé .gbn(plagndé\&)fytbm%l;zme@-aa T4 Qompound of
fr%la\pd th g1¢ure refluxed in xylenes overnight

P -3141’%615?@')(. »¥he solution was then filtered through

a -68 WO 2005/111037 PCT/ US2005/013812 pad of celite

and the collected fil thate was t hen evapor at ed1on a

rotary evaporator to gi\e the desired producByas a
brown/tan soli drd 8% yield). 'HNVR (300 ,
DVBO-d6): S 7.10 / 7.37 (dd, 1

1H), 8.28 (dd, AH 5 (dd, 1H), 8.89,
(s, 1H). Retentjon

standard): 1.88
6- chl or o- R! r okQH-/ 3- car bol i nel%1?§l,06\9]
7-fluoro-9Hl(3-FakHoline (2.15 g, 1 .SQ\I%I) was
suspended i§ 10 of INHO. To ®hisa®ture was
added NCS (1.85 g, 13.89 mmol, 1.2 eq) (§ﬁ9 t he
resulting mxture was stirred at RT overnight. The
reaction mxture was then filtered to give a |ight

whele|[F5Ws 885 bfothe? 1chvidg gPay/oH, ORY) or a catto abid 9Qte%'grou ,RP is an
DIEO d6) (& 180, TH. B.od'(d 1) 8. /¢ Ld. )
oBpHBY KA sy A v sty en G 4 A2 O REE e Rort K, and
Kﬁamas(dhﬁq‘:,edmvdnod: anmoni um acetate standard): 2.19

' MeHE) - 221..1. | NTERVEDI ATE 5; | .o
B3 o st mEGHTe o PRy SrOAPEb ey VL ety 5
V8- chl oro-7-fluoro-9H (3-carboline (2.1 g, 9.54 muol)

was ' taken in a round-bottom flask (250 m) and NaNG3
(1.136 g, 13.36 nmmol, 1.4 eq) was added. TFA (48 m)

was then added ®a A8 flask and the réxyRI%g mxture
refluxed g ght. The TFA is thaa renoded on a

f

A

Y,
i Urg acet at e

NHTi'rhs (LC, nethod:
. MBS (MeH) @ 187. 1. Q{FRRMVEDI ATE 4:

erqi
rotary eva% The resul ting sffur s suspended
in water (50 ni

soni cated, thdpoug IAo The
resulting suspension is then filtered to give a
yel low solid (2.8g, 80%vyield). 'I—I-Nl\/lfls)(@go MHz,
DMBO d6): S 8.21 (d, 1H), 8.46 (d, 1H), 9.04 (m 2H),

2. 55 1 a R ntion Tinme C, t hod: . ar ium .
B8P by BE S RO e i g O of Scarbonyli
adi\TIERNMEDIZATE: RS’ is & ainpralical syet 48@)Cys Siphdticyadyl 9+benzyl, Ring A has 0-2,
andRCRLOQhEHERO071] Met hanol (0.462 m, 11.4 mmol) was

6l
added to a stirring suspension of NaH (684 ngy, 17.1
mmol) in DMF (10 m) under an argon atnosphere. The

Syftsekik Ekddgles Ol Ution was allowed to stir at RT for 20
] g 6- ﬁhl oro-7-fluoro-8-nitro-9H (3-carboline (500
[(ﬂ;lg, 1 1. g ?T.Fﬁyp)vmmgbrng@@ e useq dn the methods of preparation: RT or 1t is room

temperature; h, hr or hrs is hour or hours; min is minutes; TFA is trifluoroacetic acid; DMSO is
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stirring solution and the resulting m xture was

allowed to stir at RT. Upon addition of H20O, a brown
waelosdiseci pitated out which was filtered to PCWES1008013812

desi red 6-chl oro-7-nmet hoxy-8-nitro-9H 0- carboline

(510 nmg, 97%yield). 'HNW (300 Mz, DMSO-d6): S 4.02

(s, 3H), 8.52 (d, 1H), 8.60 (d, 1H, 9.05 (s, 1H),

9.12 (s, 1H), 12.78 (b, 1H). Retention Tinme (LC,

met hod: anmoni um acetate standard): 2.28min. M

dl&%ﬁﬁiﬁﬁ)my 8. NdSNT BRMEA b Eecdin mrmde EDCI is  1-(3- dlmethylammopropyl) 3-

oro met hoxy- 9H- | 3- car bol | ne- 8-yl ani ne g 2]
et@d@mo@rr@dezhwéch@s&? @t%ct!ﬁ&ﬂlglracetst%%%llsméopfmlet Ygypine; DCM is
dihi&8méERt;) DV@Ss GittB§e aideshoibenZoghinodd; Iﬂtpmetshma;bm(amrblmlc acid;

MBS pnoo RO e Bk RRER havrle RES s b Eylhhys Amn

is szabrstselmmﬁnlm NHiO At is Rfimohipo ncedtdtd; NaQBEL cmsomumcnqg#te &tfad diethyl

etlge\r/ a%%(?gtlslv%%r? ggg éé %%‘& qrr);ﬁﬁ an oén%gl%g r&&% rown s 21IL[ 1\@% Sramethyl-o-

(borpizipgeb tryDurpivm petraflugrpborgigss suspended i n met hanol (15
m ) and added, with V|gorous stlrrlng to a solution
of saturated ht brown solid

INTREMERIALE I {iugr ég 5(ﬁtu[‘{ ’%\%@”T 8 d]HPBe l@’&"“o FPPYILEi%on and
[0066]led THoo gwm Hmbol) of Sdhiitercidlly agzilMEe kamoﬁefsptzmﬁﬁb Iprifdhleide was

qf(}%({l %)e{ﬁg)if llg tclééuq'%bﬁ)?l ty 41) ?clgg_%e a syspggsxo(x t&a:t% Yla-ﬁ sWd zlt iooc-ratemperature
(RIH) A s®pe21?101( o, glybkflic a8id Babndhdratt K | edRBt Bnting . 13 gmn {thyCacetate was
;ﬁf}gﬁ o tlﬁ:' rréH & E&%&E%F /%15'_6 o%oﬁn(i'ﬁ\{]f%preg&onl\gasmﬂed cNnght (16 h) at

ddbﬁmmltﬁted @119 WahsoHested b filtptionred washerevithchodhrad Gay acetate.
TR s8R R (R EaE D Rebub @ diNRe 1RAGERINBS nQuinitanedyidi@r

b QM st e i S b R abE e fpotiD. AT 10, 7.13

(dtiy Iyt 7e84 (e 1HAReddnti@r Tiak (ME nejiod: hasibsuh@tetate standard): 1.17 min. MS
- chl -9H (3-carbol i ne-8-ylamne is described on

O\ggggz%& exanpl e 15 of PCT Application Publication

No. WD 01/68648 Al, which i s i ncorporated herein in
INﬁﬁM%BIAﬁE%t ¥ frzu%’ﬁb@@ -f¥ralf é\!@rzPBQCEDURE FOR

SUBSTI TUTED- / 3- CARBOL 0074
[0867ﬂ 8 §ﬂb‘§?‘?t3ﬁtgééU@W?@H@&ia{?BIquﬂé:a{bﬂx cid, GERGH- 3o mggol) was
su%EH(he)i i) n‘ilh)e Ristis Qp{ji’éOStnﬁ rouﬁ&b&@iﬁfﬂalslﬁ arﬂ(ibﬂilxécﬂovgmfgﬂmlé hr) with
oun

aken_in ttom f| sus
s IS Sqttingaieh OGS R ittty s SR BREES it Pigtion and
w06 vathe,01 Jhé salt Dhigingal/tryi filiratien st@ge W4selen dssndwed ¢th Hoy metbdnak 00 mi)
i (RRO! Sl 2 18 g {3% R 50 hggahgparw@.% 24d§ % o ff B was added to
resu I'ng so reciprta out was col ed
thigymifkiuter which ovas then abereaddg errpﬁul%:T plibg methael Hes @’mat‘t%@l a rotary

e\gﬁtﬁét(grecg Qdyile- aq MT;I e@smmﬁﬂ- HJ:\JCECP FRECER R dhQlRs collected by
8- SUBSTI TUTED- / 3- CARBOLI NES

fﬂga@né%gﬂ%’w% 9‘# S0 Wiz m ha(‘ﬁl ‘%) AR §t: 2RpE]! ¢ 28 394 G,
ZBIIJU'OWC) (lﬂrld[) tdoa (ﬁﬁﬂHpX)’éb Kdd, 86). Retefatlon2TifmEL], nhethob:€ammonium acetate

round- bottom fl ask and
St%‘ﬁ%@e e’iﬁ'ml ﬁMég\?el%)nlredl 5 m). The resulting mxture
was stirred overnight. The pyri di ne was then renoved
5% Na2CO3 sol uti on was
Im%ﬁ@bﬁ{?%e res% r{p |d that precipitated out was
[0968]] ecT-8dorpy. 314X tptiwéydr@ﬁH -B- @bp@wm% eaphtt puel) f9ag pspepded in
X}g&}‘,{se(éb hﬁ) Qeasi50ergl @ﬁxﬁddé%m Tl ANbped bwith a condenser that was open to the

| or o-

e AR BB G PO LTS B RGRYG L0 v1%, 02 ¢, 700 mg) and

the mixture refluxed in xylenes overnight (12-14 hours). The solution was then filtered through a

m'-r-
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[0076] 6-chl oro-7-net hoxy-9H (3-carbolin-8-ylam ne

(100 nmg, 0.4 mmol ), EDC (125 ng, 0.64 mol) and
WQ209et1imB7 ni cotinic acid (66 ng, 0.48 Mol ) wWePET/US106$1013812
in a round-bottomflask and suspended in pyridine (2

m ). The resulting m xture was heated at 80C

overnight. The pyridine was then renoved by rotary
evaporation and 5% Na2CO3 sol uti on was added. The
resulting solid that precipitated out was coll ected

Hag of ¢eliterapd the rolle@it fltnat wa thgnievapopitedioh b eddry evap@atueto tzlve the desired

AR SRl fb 2 4 v chtu Gpi! RROHLE o 7.1 gm, 1,
W@@) )18 1007 1 Slo by, 833 & 1H)1 BiRY (8 1HB 14(214 (sL#HI). Retention
B ILd, thethddDhmnBniBa adefhe sg.ah&ard)sl @IHGSMSJ(MX-H*)SIS@:II ( d,

1H), 8.92 (s, 1H), 10.33 (s

Retention Time (LC, nethod: ammnl um acet at e

INTERMEDIAYE 416-Zﬂorm7Wuork’@H(Mdrbolme 367 1 EXAMPLE 2:

08, A B RS R DT B st oo 1 7
thi@ @kFjre Wirarddbd NASEUSTHTPBUMchol\AS efraad the eehl@anikidiegs bt@red at RT
o%@h ﬁ’td Tﬁa Iegcggq} S]Xﬁ]gel \99{ (ﬁlez flﬂggchtg )é%/e a ll%l')h gﬁllog solid (2 r1r,|,¢gi:1231’>‘7 eyleld)

-carb am ne an
HM)(%HOH‘&I{@@WQ fho): @O%(yﬁdel@; 8.6H(VRD. B30, 1H9i28 91 (d, 1H), 9.33 (s,

1@5/%(136(} lfﬁ ZRe#RtidnSFims |d).C ﬁeﬂ%% Qxﬁmorg’lhﬁ aceﬁlte]-&an(igd) %"I'b 'min. MS
J)ézq 8.50 (s, 8. 96
(%154‘ 5 (s 1H), 10. 63 (s 1H) 11 67 (s, 1H)

Retention Tine (LC, nethod: formc acid standard):

R B Sl g ORGP R e (0078

(581 um 6e¢hlmo<74deorcé -9B B-caxpolit®. (2.1 gn®HF4) mmel watdled it ®roand-bottom flask

| |
%5% nLd én‘arNaﬂb gl 1%@ °§3%*6?m%lwg°1 %Z&/ rﬁ §Hd%c{] gfl-‘g;&ég %ﬂggvgats Blen LAY d to the
ﬂﬁqk)@p@lphé rea‘plpwtufedefgp(qu overpight ﬁl{"hg AFA isThea rereayed @roanrotary evaporator.

TR X&sumﬁg SRy di ls&éb&ﬂedv\dnt Qat\é\@tﬁrm@rhqd tshgcpbt tﬁ&o%ﬂﬁf The resulting
sol uti on\/\gﬁ ? ted to about4?yad|n
SYPRESIZR FIBUSTEIHH (R §¥e VLY sxid @eef% ixi)- M‘%?‘ME&&QS?CW{Z DMSO-
dPhé sanbi Hed 84EHQA)] gL (s, WO! €255 (sedH)anHetaMiaﬁ)(Ilhﬁé @@, method:

{ f | ash chr onat h
AU LA AP oA Dbt ooh, chome o7 aofy

(300 Mz, DVvsO-d6): 8 1.44 (t, 3H), 4.24 (q, 2H,
II&F@@M@AT@-&% ch%rﬂﬁm(etgox& tro §H %_]caibgl’melH) 9.02 (s,

F% Retention Tine . ammonli um acetate
[QY74h g a Mpthangd (@463 ml, IMH%TMDPW}* ad@g 10 @ stirfingTEpRVEDMA 20684 me,
l’ﬁi ﬁfﬂrﬁo@ﬁﬁ) Di/ﬂze(tl@mg)ﬁ}ide? bh ArgorCanBphdrd)- ’ﬁleYésﬁ'th 1utiOPW allowed to stir

Ry e s Eeliors Aot Barr@w?ﬁ%dqgfg, Ramd ey et e

sti?d}’lgﬁo(uh&%ndW&SesahidngxtuThﬁasfalla\&kl tovets af RT. 1@t Wil ditdtonaf H,O, a brown

S(Qﬂl érgcgpgtagg chy Qlfl % ﬁa%}gd Ejb ive %mt esfr)rh g‘l cﬁi(t)rﬁ |7 3 %}%)x(yaS 5%1) -9H-B-

overni g
C%HlPohe@ (510 engade wéd)a pEMEYR éﬁOOMHm w&&dsh ArdR2 (s, SHY # R (d, 1H), 8.60

(cfJ 3yvo. 0§ @ igh, vas sofihai NRdp A, /bRl H&QLE Ondifodt Bmonium acetate

desired

Stﬂﬁ‘?@?azﬁm@yé’isdm*@p&?%t hoxy- 9H 0- car bol i n- 8-yl ani ne
(80 my, 55% . 'H NWR (300 MHz, Methanol-d4/CDC13): S

D 3.9 4 7.71 (d,
I@'}ﬁ%@@%ﬁé{?g@fﬁ m%g%%?)sg wear bfiﬂ é%@{”@‘ﬁtl on Time (LG
[G9E2 0 d 6-chlorori-methmxiy-§- rﬂtoeﬁﬂﬁ-k:d))ohn& (3116 niy, 0.84 Mmol) Miakts)spended in 50
mggffngmc ar bol | rE rrgg tj\g&g (ﬁ)@‘lf) aﬁ‘liegoﬁ% ﬁéraﬁkdwas [(BES Ffith fpgtioon of

hysleager angl the) repesign ehixiers wos etpeed @dermelmr 8T'nd/pow fiMatidnotirodgh a pad of
from 6-chl oro- 7- et hoxy-
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9H 0- carbol i n- 8-yl am ne and 2-nethylnicotinic acid in
40%vyield. '"H NWR (300 MHz, MeOHd4): S 1.39 (t, 3H),
wQ@20081(®37 3H), 4.14 (q, 2H), 7.43 (dd, 1H), 8.PGI/82005/013812
1H), 8.26 (m 3H), 8.55 (d, 1H), 8.79 (s, 1H. -71 WO
2005/ 111037 PCT/ US2005/ 013812 Retention Tine (LC,
nmet hod: ammoni um acetate standard): 1.98 mn. M5
(M+H1: 381.3. | NTERVEDI ATE 11:
6- chl oro-7- (NN) - di net hyl am no-8-nitro-9H , 8-carbol i ne
celifd Qﬁalévaﬂ&d}}oﬁi bfrfﬁé Aaaallaasm D@uBLEN PGk Fhd dﬂ,eam(ez 71%13 NiduSw4s suspended

oastlrrln sol uti on

in G’CE’H‘I“%F]& n‘ﬂ) Fr}dlfé?ﬂ‘é Withyiggrgps 9‘1*1!1?% Rniaier ﬂfesabl% N#COs (100 ml).
Th 1@& baval sblid thatPdofpithted <mt Wadiidtl€teddn fifag@iand AtiEDERBEHE. in vacuo

to g e B84 a1 Y gledfin i held OB M bl ety n 090 .

3H)VEG3TE.J .. 8. 1Af(d, 6 H), 81277 il Hy 818% &, HibaRetegien fiine (Cemethode aradhonium
Q 4 s added and a dark orange solid

acgtreeg%ila%&gtg “%ﬁt The solid was filtered, washed with

My )48 dried to give the desired product (230 ng,
70%vyield). 1H NWVR (300 MHz, DMBO- d6): S 4.06 (s, 6H),

66 (s, 1 8.05 (s,
INI@EMEég\T @rl?o}_% gﬁor?%%eé ‘(“El@%'}’_‘?'r%ﬂ%’&e gmmanLm acet g\t e
[os13ndarit) targdt AbmpPiund Wi (Eidbdbd ‘accdBihgd to |l pRVEdteA TEutlined for

Inzl gn%eﬁi'ate 1 tofrzt(zmﬁjliag wleeﬁ fha rsrglartmg gﬁreflal Cf%rrl eﬁilélte W'rls unsubstituted

tryp@O82] An alternative synthesis for 6 chloro-9H-f-carboline-8-ylamine is descnbed on page 34,
ex%rg@%h? BfOPC;l" é}%&’hwno? ;’ﬁl&ﬂﬁql glg‘s\ggnog%gééﬁ? %M'ré %ogc%l:pl&% eli A&ein in
itsigptitinol and 166 ng of Pd/C (10% was added. The fl ask
was fitted W|th a baI I oon of hydrogen and the
reaction mxtu rred overni ght at anbien
M?Q?%éa?@%”%&&@@”ﬁﬁf&i& et PSS HER ﬁp%”tﬁ“%@i ite
' [Oﬂnq e\t/)i@’p S’-@lﬂ%ﬂltﬁk@d—m gtcﬁﬁoliﬁet(mglﬁﬁhbl) bEDOB'(kG bﬁrﬁWM 1 D kﬂedappropriate
S.0 et er.m ne 0 be_the desired. -
B T AL L S Yt g B4 hat R o B R

Tha gespBiff mixtye WaF Ueadedt d)°C oveknddvR TBOR riNinke ,wabDMBOrahyed By rotary

5 (.d.
evi;ﬁsaglorg %?‘J/_D&Vazé% solu%o% é/as}(_%dde{H) e & %ltn}%_gohd Rréaglell‘t_a&d out was
colestel byl filtatiomp Ghremamerephad miri§cadomigavelthe dezxr@iz)ro‘mtn . M5
(M+H+) 261.1. EXAMPLE 4:

6ch|oro775§q Q 9H (3-carbolin-8-y

MESHGOD B ARG RO R G4 R A TH R A M LA o

[Oﬂmhrr@ﬂﬁfbﬁﬂutapm[i-@h&gm& 01.0/RtROJEACT (18 Mamol) and the carboxylic acid
chl oro- 7-

N)
(L&iHRAHY Pamunlad W fakenda p pynd-prsom fapksapd sespepded in pyridine (5 ml). The
resOHinE indiytha iv@© ttirfet ©veatigtd. The pfidifeOWas)thed | removidHbNMRry é3Pddation and

SW?EO sotlgll?_)a;v)vlas ﬁ?cq% e)Slgii_lbg léd8 tﬁ%%%eaipéa%ugwgs%gﬁesc% g}H}iItration.
cmpatog&p@@ prificatibhgaveRtstdesite pwdFE. me (LC, net hod: '

amoni um acetate standard): 2.29 mn. M5 (MtH+):
380 3. INFERI\/EDI ATE 13 6 chl or o- 7- (4 met hyI

- -fyearbotin-§ L2~nethylnices de-|-o a

[06?@0 S@Lmﬁrb Oﬂne(té»xﬁbﬁ BQﬁrbanQa B 0166 Rg mmin}nor?fEDCI (125 mg, 0.64
-chloro-7-fluo @% % car bol i ne was %
mvfolh@t%rnﬁﬁhﬂew?vlﬁ é‘“f‘é m&gﬂ‘* 8D 51 thken Ay 2 ik ?%@bﬂask and
sus’i]ﬁli,\dec? Jr(fj)@yriﬁi’x\ie 2 myi a haresﬁiyrl'g migare wiehedt@ba tSOWNowsAsght. The pyridine
allowed to stir at RT. o Uonadd'nf . .
wegten ooyt B e St o ok AR B Or a6l 2B regting sona
thanesecipithteéde me dyas walidaed ba ridkragipn. e Chtomaggraghi BGificgiof TAéh the desired

pr%;{_ugtl )go 26«775{2@ ?IW?%(}O Mz DMS dg; 8 271 (s, 31D, 389 5, 3D, 745 (@

perazin-1-Y
boline. '"H NWR (300 MHz, DVsO-d6): S -72

-70 -



WD 2005/ 111037 PCT/ US2005/013812 2.24 (s, 3H), 2.48

(m 4H), 3.13 (m 4H), 8.13 (d, 1H), 8.40 (d, 1H),
wW@2003/1{®37 1H), 8.94 (s, 1H), 12.05 (s, 1H) . RetEN$10051013812

Time (LC, nethod: ammoni um acetate standard): 1.72m n.

M5 (MtH+): 346. | NTERMEDI ATE 14:

6-chl or o- 7- (4- net hyl pi perazi n-1-yl)-8-am no-9H/3-carb

ol i ne [0085] Suspended 236 ngy of

6-chl oro-7- (4- met hyl - pi perazin-1-yl)-8-nitro-9H (3-car

1B §.15e(dj 1H), L0 1H)f 8. 3ﬁfe(ﬁhﬁi)os 45(s,d Hadoa dd, 100 823/ (€ 16480.33 (s, 1H),

r u e ",

IR ® 2A5 RAERAT T M iR MLt R b Y09 Hhs o

Wdrogen at mosphere at RT overnight. The reaction

m xture was filtered and Pd/ C was renoved using a pad
of ceI [ te The reaé:tl on m xture1 was evaporated to bl

"d/ee 119 ng (55% vyi eI d) of the deS| red

e TG

P-Heffn- (afholu'xZB-l)y],amﬁle 8md 4- mpthﬂH}pyancﬁiﬁ cérioxyBdcid i &0 yieRl, "H-NMR (300

M nfsdlo g S sl s a3y w0 .m0
912039, niEh,, 9.25\65 11-();\49@ (s 31;6, 11X ANPDE Rstention Time (LC, method: formic acid

sem@d) 08 & hinf SrsqhiliaF)0368: (4- met hyl - pi perazin-1-yl)-9H(3
-carbolin-8 yll-nicotinam de [0086] The desired ‘

conmpound was prepared according to Method A from
INTERVEDRATE 9(@61%5475&%03@ 8-nitro-9H-p-carboline

H- 0- bal
BORR) oreredion i (PRara 2P e o 10 RiRe dpyoro 7o
itkdzH-PEED 106 1200 Grg 0. 'Bilm@lel) inIMNSO 24 1313 afdthe @hdkipn Rixhd€ wowed to stir

o%%l}ng}i@ 'I% éegl{[;? sztmi’z_ﬁag gﬁgﬁeggﬂtp#glet ir%) tﬂ'g%l-& giith? CPE%O?L %/ai%djusted to
aéou}) 1 le §dd1r]g_bN Heh g a@tgeous]_s]qy.ltlorg_qasggtrz(c@d (3XD1pith E@Ag ntlegembined

ETM@] a@.v eratéaoaqd AIRRE. UTReRGRL BlofucBhANRAEA) by rhsift@rhtograph
e A5E T KTEPVEDL AfE B BocenBmafcdey the oBraphy

t‘i’ ge ttl%iieé’éffdcpf%i‘&?td“ ‘f(b??gﬂlelef o FEBVE CGROMHZH RS- ‘éﬁ%éllxﬁé&t T, 4.24 (g

2a1), 82114, tIH)gtStAﬁ;ﬁd ;lH) , BIOOAC 1 Obb {s,éﬂtﬁgRaénéfbemm O(.t;c aici:dtld)d ammonium
t an eated to 50-55C,

%CTt?St %f&bﬁ%%l gg {gé%g (-)-a-nethyl - benzyl am ne.

The reaction m xture was stirred for 2 m nutes and

INPW&I%?‘E% 63&0%)? -e écnga%im E FammreeaCt ion mxture

was then seeded with enriched sal prepared on a

(9070 | e r6-chéozp-Eethiyrignitgo- 9Hﬁ@pr§»gltna|(tqozr@a 0 meyod) veas syspended in 4 ml
of ARih&Rl 8d 25%g ot@a/tm@@cm ctgdean dhé @Jst w@st ﬁt{e’l “;mt erbamdan bf hydrogen

B‘Fﬁ’éSOId was filtere [1 w th
4 JeAEH A XY A SRRy F?}@ ot |RI EHHOB lt[tltwggn @Eﬂ"}éh # ﬁadt Heelite and
es@poRticod \tethethablx i dérke bfbyvn rsehdj\lvessﬁiamw]gtdtdaerrﬁﬁédt to b& ¢he desired 6-

. ' I Xt heat.ed to n
T b IS RS2 L s30T S 0 e
Meathenolig@DCh): $UsA0dh SHb r3)91 (<T RED. - 34t () rlél) Weld (HeltD, $92 RTLH), 8.56 (s,
191Y. ke tdhtiS Fime (IB] %eﬁlgh 'f&l‘m‘f@a%ld@{am 3191‘3 ndr. M5 ?M dlg*isid 0.

descri bed. . 88] Enantiomeric excess was term ned
in a crude fashl on using proton NMR of the
E)@IMI&}EIEE) NdBﬁﬂo@Méﬁﬁ)xﬂbH@Ldaﬁﬂhrf 89 -Fi3thl)- 5 Q4 gtﬂi@

enerati on of (+)-terebic ac
(0307 31 SEEREREY PRy s (PR g oRioE 1o oo d. Fom Sbiomrpthory-
M- Reactqplin-8-glagitic aad zmthelamamﬁi\dcid@a 4% gickid GBNMRTBE0 MHz, MeOH-d,):

r [ ] t t r .

suoP il B2 B S 2B e B4 s S SR ol @ 1m0
8g8Kd1iat er and dried -73 WD 2005/ 111037

PCT/ US2005/ 013812 wunder a high vacuum (yield of

25-30% . 1H NWR (300 MHz, DMSO-d6): S 1.30 (s, 3H),

1.52 (s,
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3H), 2.74 (dd, 1H), 2.85 (dd, 1H), 3.25 (t, 111).

Retention Tine (LC, nethod: ammoni um acetate
wGer@sdaroa) : 0.33 min. M5 (MrH+): 159. 0. EXAMPLECBUS2005/013812

2, 2-di et hyl - 5- oxo-t et rahydr o-f uran- 3-car boxylic acid

(6-chl oro-9H 0-carbolin-8-yl)- am de [0090] The

desired conpound was prepared according to Method B

from 6-chl oro-9H (3- carboline-8-ylam ne and

(R -terebic acid (Internediate 15) in 80-90% yi el d.
R 308 MR d: amfYBAnGBarate s?‘an&ard%l §§mm3 MS (Nﬂ-i-l-gﬁ 341

3H), 2.91 (dd, 1H), 3.08 (dd, :

(m 111), 8 17 (d, 1H), 8 25 (d 1H) 8 39 (d, 1H)
INT; EQEIE()ETEJJ ) 6-chl8o-2GN.NF-dimeAi3ihmind-B-nito-$EB f-cdrbline Ret ent i on

[ﬂﬁbﬁe ,\é gﬁilggng%gym%gt %t4erm§1(t)l Qvadsaardggd to a st%r%ing solution

oflg-chlofo-1- ﬂumehyimm@mquw (300 inglj NES WO IbDMBDI (8 nd)iinder an argon

téxo?gere Ii“hols S\)vl;s- go:l)‘laweadrbgr tlhé dcﬁtlox c?} DI]%K” (Sj %) lnp Q%%]'\%rgtﬂgaaldéhe reaction

d conp pared acco dln
mixtug w6 heaﬁd@t e0°0 Hw(r@ghtc éiftblrﬂllpmg Bhe yeagtion maxtan ¢p cool to RT, water was

adliedzana a'ij!uk 'EI%B s'oﬁ r@éf fa H Bﬁto rhdidng wis ﬁl@:Eé%o%ééhéd%@n%a%r bbl dried

to gwgggl d§s1re§ moduoz (258 negd aO% )rq)dﬁ 2%3% 23@(}.0/[1—12 ZDMéO(d@dgl) 4.06 (s, 6H),
743444, 113) 383 (d, .19), HH96, (5. 71E918. ()ms ﬂHﬂ) Réaen&& Tighe (L&) metBod? 4mmonium

s 33pi0: il Y Dby 04, 12" (LC) ' et hoa:  aimroni uh

acetate standard): 1.17 mn. M (MH—H) 371. 3.

Wﬁ%ﬂﬁ%%}% ?aro b‘l'(ﬁ %]n éb/ neil 1§l§7§1 nP et gﬁ mee§ }l%mL Og) 92]

a mxture o serlne enz

[088%z al ereigreta (. N)SliresghyjamsinpcB- @@@Pﬂﬁca@eléteat% (rmg e%SC) rpupol)  was
su L&a r}péo Mt nREERA . ROGE WY &£ ¥&0Q Jom didedeTelriak €8 fitted with a

he resul ti ng m xture was stirre at anbi ent
ballagpd hydregea a”f"b‘ihe oRCtiop mixtpg s prpe oy g @t RRigRt Eepespture. Upon
fileibn AGHRD U Pad &t ddlitd aedlevasddlion 0T e eamion atdek bidwe: solid was obtained
n?é%% [ aﬁ%q %r %andesueg % ég)r :@ﬁ\} ﬁ)xéime tlgrgnn%lt{% céllgloll{rl%(c:]?% ~ylamine (500
mg,t6ﬁ%ry,leld0a§{ NN@CBW MHZA@M&@@Q 2.8 |GRITO3 2 @Hp ) t46 s 118 7.95 (d,
1y E.Es E)dehlf)e% 86 EP'Tg ) "R RbQ HﬁeC(L@,Xxltngtﬁ&it %n%fg;h&n vashedindard): 2.32
W t |1 e an

over so lum sul fate

m@oW@éM’“ﬁa)t%ﬁilto dryness to give 2.32 g of the desired
corrpound (waxy solid, 81%yield). 'H NVR (300MHz,
| 3 . 3, 62 03

[0()%] 10'H)e’ deNBd(cMhbl)und 2}&6 prechEME)hé\TdEMﬁod A from 6- chloro 7- (NN)
dlgletggl X%%Igg clargtgllsg léﬁrnbeoa@ LPgtLylmgot {c]:oa!c{dnl% 4§ 669ry18c)1( yllf—l NMR
(300 M@hzlylbth@ekdm?@%rﬁz%/& €5 818) 2.04 (3t @H)LT@& ém d H).65,026mg kg $.34 (d,
1}?"1%89(({“11—1)0% 95 M&% aﬁeté}ﬂpﬁ ?ﬁ‘ﬁe (L@ NRGH&L %ﬂﬁor‘ﬂﬁﬁ a&g%eﬁandard): 2.29

-propene (5.6 m), K (740 ng) and

WWW?I)?%&)?’ The reacti on m xture was stirred at
anbi ent tenperature for 72 hrs. 1 m of 3

i e e A e ek e S i U

[09&1] 5/ lidQEMSBGEWJMﬁ?(@ )y 6 26Bh2 (0 Bﬁﬁinkol)aiﬁ’ﬁhlﬂbrodf-ﬂuoro 8-nitro-9H-B-
BB RS St STRL B33l T 51k g o v
syfifige2 Tge Bhctipp masr@lowyﬂ&f togtir a4RfErosermghts Upen dddigion T1 v@te 120 Yrange solid
prgctlﬁgﬁé &ﬁx?ﬁ%h@Q%"i’ﬁQred %@ﬂ%ﬁ %cfadrﬁ@ Y eSZ'3@ Hrg (Jlta/?%eld) of the desired

reaction m xture was gartltlone intp e m)

6-gtiero - (s mpthpirspas- - Dot cw?éll@epﬂ%ﬁ@doa dHitg PMSO-ds):
phase was washed successively with water, saturated
NaHCO3 and
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brine, dried over MgySO4, and concentrated to dryness.

The residue was purified on silica (5% EtQAc/Hexane)
W0 2008i1v®36. 65 g (yellowish oil, 64%yield, aboRCT/WSH05/013812

m xture) of conpound 4-benzyl -

6- i odonet hyl - 6- et hyl - nor phol i ne- 3-car boxylic acid

benzyl ester. Mjor Conponent: 'H NVR (300MHz,

CDC13): S 1.22 (s, 3H), 2.50 (d, 1H), 3.16-3.36 (m

314), 3.75-3.95 (m 4H), 4.06 (dd, 1H), 5.16 (d,
2.3414)3H),2. BYm( 45), 119 (m, 412817 (43 6H) 8.80 (] D)) 8.7MB, (HyHed)s, 1), 12.05

(S’j‘?‘g‘éﬁ?geygg’@%%%ﬁf‘ﬁ%i ammonHB RIS sgndard iy lAmin: MEEH: 346.
benzyl ester [0094] To a solution of

k@ﬁéﬂ?ﬁtll 6391%59 t7|?¥ lnet VI~ ?%E%ﬂl By LS g;ﬂrégﬁy?ﬁd %g . - Cgr%%ngoxyl iC

enzyl ~ester (lnte
[09$5]but §uspandedh3ar ingl e’f (64chBro]-(4-petifyl-pigetazin-h-yl)-B-nitko-H-B-carboline in

IObﬁ’ﬂ Sehkehabldl Qﬁf add&lel@t%:l P%/Cf @,ﬁ Hé%un\ggsar@g d 2193 fﬁgl?ﬁas]ﬂuél)?g Cith hydrogen

solution of AIBN in toluene ( I

(GFaan P oK vEoH ETh A RORD e SRR premight. The
redbtiyi@R e Wl EiltEreShnd PE/ONGS rddddivéd dsin@ A6l be1ekiRe. T¥orchbon Hg!-ture was

i h h
o o5 ML R0 PR e RRoBSERLAS S S, BB o
thes desired érchlomh’é@emmil pipetazire by iatiriol 931-B-cdrbtlin® N SHBMNR (300 MHz,

RO, Ko LSRR 08, SETGSIL PRty . 1o

8. 24 galthit %68 @t HBr Rpteaive Tives(LOnasthed epmotiensicaratd golag: l132min. MS
MM Ma2S2G3 and brine, dried over MgSHM4 and

concentrated. The residue was purified on silica

(7.5% Et CAc/ hexane) to give 760-ng (oil, 85%yield) of
B3O @ -cAtoro-N-[6-chloro-7-(4- methyl-piperazin-1-y1)-9H-B-carbolin-8 —11] nicotinamide

[OQ&E;%;:T%&S&F &en%qg | .- rm hol i gceo-ég;ﬁcar b(t)%%lﬁlfrggl% ((I%Oro grpb—methyl
pigbraZif-1(y3); 8-8hipo- 912-13302rb(>ldw ahdHp; chlBroSﬁco(lﬁic aditthin 28% R1d( t'H-NMR (300

. 95- o
M pty i & . 2ol B2kl ot B Pt B s
LE).NTERNEDD AFE ¢otH) 68463 @il.nfD.HB/41-(Ad riph - 91 -185,daAd 6x Y, ¢1.33 (s,
1H§CR£ierInQIQﬁ§ile éﬂ@ &t&@'aﬁﬁﬂo%m%etate standard): 1.46min, MS (M+H"): 455.
4-benzyl - 6, 6- di net hyl - mor phol i ne- 3- carboxylic aci
benzyl ester (Internediate 18, 1.25 g) in 40 nml of
INTERN PXOIOH: M2 ek ofunbhleradietebo gam) vvas added 250 ngy of 20%

O )28 S Bl P B e i

(ll"egmfmn)umesi)mﬂ] Agd hesed (HOS0EISEC, foBatedi bygadgitiay o i(Kt(U¥oemethyl-

beﬂg gdﬁ% rg'acmn r%g(tu}/é%&ag Etm%eg Fo{x] ? 3 nuteg PR géntl’l zgﬁiT fi)rl'lg t1'nemutes The

St was renove I on an
fe%@é‘ @mﬂ%@ rvtap éh@dsep@ddww ewrichedTpadt (prepgied m gvamaller scale using 3

rec@y@taﬁ&ﬁﬁﬁ Eﬁie@)d decﬁtpd ok fDafS(%lecoﬁ&%}ld RRd: R’h@\@nﬁé’ht t'FﬁE %lﬁqvas filtered

ngﬁ CL@EO gt&derate white solid was
ans Y FOAG aﬁq’l uﬁfle@ ey By spligeice V{‘.?Sgo‘f?g‘n 8?8 same solvent
mlﬁl,uﬁ el Irenﬁﬁshlying Iﬂﬁrsp)lh(.'ﬂclln@nlﬁ Tiaamb@xy WhsCthéQiested 82%entle reflux for a

sh eelrlgl of tTne(( daw CP&%% remegﬁ%én O%penﬁz?_‘; %g %niduge sgz}: l?f%ﬁ ﬁgl‘l_ﬁver night.

Theﬁ,sca)g w@sbnrocea_sb{) as pevibvsly desicribddl- 1) . MS (M+H): 160.

th
(OGS o Y G e st 00 B, ygppoon MM f e
COW‘?“@JS&@B‘Q¢ Q)?I@&n!ﬁrom[@(i@@]oumga suspensi on of
[0@9? d'I@FetnbM 10 (@51 Enl z{ z‘g}@ﬁzc’3 a&@r'ﬁ%);s\ﬁt'“%s %ﬁk ed in wat r ﬁ%o mg/ml),

I nt er nedi at of et hanol
hegifdtp Geyérand Mseq'émﬂ% ofmee%ﬂ\éffl%% piiedn Teeafosomixtweivas then
1efiB80° Wdveknigh The Golitl wak Filfefdd oG] WaBEtBw i p8RIB% AL cold RW&er and dried

m xture was purged with hydrogen (balloon) and stirred

at anbient tenperature for 5 hrs. To the resulting

gray mxture were added 4 ml of water and 4 m of

nmet hanol to hel p dissoluti@. The catal yst was renoved

by filtration and the filtrate was




concentrated to dryness. The residue was triturated
with Et QAc. The generated white solid was filtered
wodosam@d3dri ed under high vacuumto give 574 nmeCD1S2005/013812
4,6, 6-trimethyl -nnorpholine-3-carboxylic acid (97%
yield). "H NVR (300MHz, D20): 81.35 (s, 3H), 1.43(s,
3H), 2.94(s, 3H), 3.08 (d, 1H), 3.41 (d, 1H), 3.68
(dd, 1H), 3.96 (t, 1H), 4.14 (dd, 1H). M5 (M+H+): 174.
EXAMPLE 8: 4,6, 6-trinethyl-norpholine-3-carboxylic
w6 FhifdvieiR (y@el@ b £533008 BOIR -(Sooyh iz, amm@ de)l @@9(7 ks iﬁﬁ‘ 1.52 (s,

desired co nd was_prep accor
3111)Ir 6.’,%4 gldc],ﬁ[)nggfy m I@ 3 g%lfftbﬁ{)l %tegmw"lg étﬁ:%e El ammomum acetate
m&ﬁﬁiﬁﬂﬁehmﬁnhshwmﬂbﬂhgb|ne 3-carboxylic acid in 61%

yield. '"HNW (DVBO d6, 300MHz) 6 1.15 (s, 3H), 1.39
(s, 3H), 1.98 (d, 1M, 2.26 (s, 3K, 2.72 (d, 1H),
EXANE 2-dimefhyl-RoxpAetrahyd arboxvli RICOLL B

21, 8.22 (d, 1H), 8.97 (s, 1H). Retention Tinme
' nethod ammoni um acetate standard): 1.33 min. M
L RmH+) The3gegirgd cqmpanpl pasgprepared according to Method B from 6-chloro-9H-f-

cafboRind8- ﬁ%}ﬂy hndBa@xe@ebtceJcrdqm&ﬁmJtym@n §q m{i RNY "NV (b0 MEz,
DhSekr S 1A (ol Aah Vo atpa i, pb il B 3 AR 45 gm. 110

8.Vetahnig), #25 (oG 8.8htdp LH), 705181 I'H)X}O 26 (s, 1H), 11.72 (s, 1H). Retention Time

<L§om%8%9° SRR iR A (b iR B08 331 9 A0 2
1.61 (s, 3H) 3.03 (m 2H), 351(m 1H), 3.86
E!(&MP@IL:')/ _ i

. S,
amifleye (LG, nethod annonlun1 acetate standard) 1.94
[0091] Mphe( MEEJ‘HH) congBtad WNTEEMEAI ﬁ&ﬁdxﬁé— 10 Method B from 6-chloro-9H-B-

SSRGS LB P e B g UL calbeli e o

(DMﬂD é6) denMIx) 6a.231(s, BH), 045 SUFPHensI (ﬂdl, I(B]f) 2.66HH).4570 (@4, 1H), 3.17 (t,

P##eélrggﬂ{% ?rl]g(c@ﬁ) % gng'qm}gséﬂbd(ﬁ it A @t % 'f@@px%ﬁrﬁsz (s, 1H).

Rae@ntipn Fime 6L miethod-amnfohiymragst@e srntlard: D p3- Mﬁr(MchOn?é’ 18600
ng, 1.9 mol) was added to the stirring solution and
resultin g m xture was allowed to stir at RT. Upon

MQ@@M?P@Hﬁdﬁ LRy -seqinsbea €61 i d preci pitated out which
m fité en@dut Qf glsMﬁxe%H@yICE@t%ﬂ ned26- &, Me@ZaIBetdee(l .05 eq.) and sodium

acg lg/(l)( P E{ yl A %Vga)é ?é{iifa’;i Q?_Skl '}glej;r o %ggb%?oégcﬁ{gg 8156 ?qeﬂ (ﬁ-]ﬁ)q?sgglhg gu'xture

wisnatirred-Hit, anibae&? te(ﬂpbraﬁlfd) for 145 B, theh pa2tiflopedBinfletifed andl hdugous saturated

By bt o 9 i AR e

aqueaye extiacts weeet Washed ifneher, (hesitigdevidt equequad KyCO; 2né sxﬁaﬂed with

N Cdfititel: oréegrf?b ekPNIERMEDWAdEA 2ih_ brine, dned over sodium sulfate and

6-chl oro-7-cycl op rogylnethox y-9H, 8- car bol i n- &Ianl
co[ngy@tﬁs«gl] to dryness to give 2.32 g of the desited compound (waxy solid, 81% yield). 'H-NMR

(360M11L, @DOY,Y:-5Ry43l (6N m)apylemerdhn{gyzv.&d (ﬂjd n{)os.w(dﬂrﬁlelaﬁtssl(a, n#), 5.18 (s,
5 1 : suspended in 12 0
2‘%?9%%&%%%@1@%‘*@%%/0 (10% was added. The flask
was fitted wwth a balloon of hydrogen and the

IIJT]%FIGI‘Eb% Em7 X{j Koyl %;doﬁtgth)rl %gv%thgy ,ﬁ&?ho@zﬁés @Lrb%hc égmnzyl ester

tration t and evap oration o
009 el amelutlorlaofdl&bwﬂrselvm byl elstqma(élw@mdmtmé@ 6.3frg)gn 90 ml of

MEER iafl %blmstemp%fﬁ)?@ peleghald -5 mbanhyl-38pdk ks.6n, Q@g ymg) and

wi th vigorous stirring, to a solution of saturate
KM g). The reaction mixturé was stirred at ambient temperature for 72 hrs. 1 ml of 3-

bromo-2-methyl-propene was added and the reaction mixture was stirred for another 15 hrs. Only a
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(100 m). The light brown solid that precipitated out
was collected by filtration and dried thoroughly in
WO 208011087 gi ve t he desired PCT/US2005/013812
6- chl oro- 7- cycl opr opyl nmet hoxy- 9H-[ 3- car bol i n- 8-yl am ne
(371 ngs, 80%yield). 1H NWR (300 MHz, nethanol -d4):
S0.36 (m 2H), 0.61 (m 2H), 1.37 (m 1H), 3.88 (d,
2H), 7.58 (s, 1H), 7.96(d, 1H), 8.23 (d, 1H), 8.76 (s,
1H). Retention Time (LC, nethod: ammonium acetate
snelll B adt QF starangﬂﬁﬂeﬂal ivRidel/ibldtd on 288 .(1: BAORE-Bexhfl). To the resulting

i it LT B P TD b i o0 atlthedg froved

cqmpkpmauowrsamc dh@lreazglon oAyt vedpaditionedrintd ethér (8000mlf and 0.5 M Na,S,0;

oA, 1 SRALIF B350 SOERLLD By XA e o o
brmzdneﬂ/@@q_lﬂggm docopgnieaiqd 1o [dyryness, g[gxe (rmdug Mjas purified ofrpflica (5%
Etb@:/HeganZ)ao &i% 6. 3&% (yeﬁovﬁ@ &1”64‘72@51(1 aqutﬂq rfu%ire) é]rf"cll)m &m@B-benzyl-

6- ﬁs%%ﬁ‘m 611?16%%01?%“:%@1’%110 acgmwhﬁﬁeacé/{a&% élomponent 'H-NMR

(3em\mﬂe:[)¢)3) §4.22 &, BI))2. 5(})]/8 (Hotr 34493 3?;@53}1} BWERME@IQAH;E ?4,12)3 (dd, 1H),
t y ti noet hoxy-8-nitro-9H/ 3-car

> o(? Hg Sﬁzddid%\%ﬁg%% OE@I am noet hyl al cohol (6.0 eq)

MG&@d+E0ae8 to a stirring suspension of NaH (6.0 eq) in

DI\/F under an ar gon at m)sphere The resul ting solution
| owed to stir
INé"EEMEBM E7854-bespb0.6: dﬁ'rgf’wbmwa(hse & é‘F"B@‘D’ iqfsidbenzy esig) was
[oasiqed t®a thigios tor Eﬂbbrﬂzgl @@h&ﬁat@neaﬁmyﬁxhﬁpﬁoﬁﬁ@b E:ér&gyhc acid benzyl
re . wa pon additio

f
eSﬁ@Q@WW@%M LY $>oﬁn6 Fulitafels GeTuRT e i Tl of oluene under
gehild defuxethstaddegiove 1tiie adbeliidredd AIBN in toluene (25 mg/Iml). The mixture was
allgw?c{] %ooq (IZﬁ:Sa %rlkd tagtconcet ha)’t:d?ca?@r?q%t h%w)éesgdggéltam 1onéd31ntoq5% 1M
H@m@m@ymlegng hgng.s The pfparaRd Tidxag pha@d—[)vas eflxt@@ed( two tRpds, with the

acgcorgﬂ-l(edsolugxw Tf§ célﬁbl(lgi acgtbﬁmmleasoﬁlgon@ %er%@shed%1@1%e£ﬁe th(H)mes and

Retention Tine (L d: anmonium acetate

coagentiepsr dye reild%avaﬁpﬁtmqvﬁi @Wﬁfﬂ) and 3NEK,CONTERVEBIST Ehgiphase was
wBhedhdude@ivéry (NN Ak W4,8J07 Yah@ BHRQ @kidioxyr MISO3 w6 ERRenited The

-yl am ne . . . .
R B TN R TR EP RE KO3 R B gt compoumd 4

benzyh6,6-dinethyl- (nﬁ@ﬁblmg-ﬁ cdrbéxytinmid) benrybestes USIME RD0MITZ1QDE): § 1.21

CERTE 3y 6 5 T, .5
(AAd)/382608).0L8g B (mb]é’HD-oMﬁ (B4t ogen and the

reaction mxture was stirred overnight at RT. Upon
filtragi t ugh a of celite nd evapor ati on of
el g, 476(%”%@#%10 16(?&-7 sgiow6a93 obt ai ned.  The
[oomlh dUBb \WaslutiShl S ©RBHAEY]1-6/6-divRdi &A1 phlike- 3lfrdar);o;eymd @ddBslzyl ester
With. vi t i,on. o at
g 781 88 i o0 ke A undl U ieBrl PR g or 0%
PA¢QI}, e tlectoddy The tehetiat mixturames phrged dvith hpdrogey dallodnh andaveas etirred at
e
an%%nh?ﬁmi!&aty;;?\'dﬁsﬂr%l ﬁ% ﬂﬁ’ rlesultm%] éra¥ rrg))i(tl)llre 9|3§ deg% r4bnc])l| (?f nwateé to help
dls}aplatpﬁnn g’he(qg St¥ES rengag%by filtrationpa tl(ej@t@tw concentrated to dryness. The
rediRE RAHSY- ev@ﬁ&atedswﬁr cﬂi?ﬂn&ls(zxﬁiﬂ)l ’theg trﬁﬂlrat@& witd oS Th g&fevated white

sof il obGing A Oa A0 e B O30 T8 e npgbeline 5
cambbayiic a¢id}95% )]1e13)4r1‘HFN1\/ﬂVE$3((OM-H;I-]))20)3&)5 35 EXAWPILES@R,BH), 3.11 (d, 1H),

e e e

conmpound was prepared according to Method A from
IN@EﬁIQbﬁ[A?‘E ZO (4{% dl\l)rzmethyl -morpholine-3-carboxylic acid
di et hyl am noét hoxy- 9H ( 3- car bol i ne- 8-yl an ne and
2-nmethylnicotinic acid in a 40-60%yvyield. 'H
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NVR (300 MHz, DMSO-d6): S 1.92 (s, 611), 2.49 (m 2H),

2.68 (s, 311), 4.25 (m 2H), 7.50 (dd, 1H), 8.16 (m
wWQ121mp/118388 (d, 1H), 8.42 (s, 1H), 8.66 (m 1HCT/BSWO5/013812

(s, 1H), 11.27 (s, 114), 11.78 (s, 1H). Retention

Time (LC, nethod: ammoni um acetate standard): 1.52

mn. M5 (MtHY): 424, EXAMPLE 12:

2- am no-cycl opent anecar boxyl i ¢ aci d

(6-chl oro-7-nmet hoxy-9H (3-carbolin 8 yl) amde

D951 05 1T6 & cidpansion bf BBidifedyyl- Blbbpﬁamearcmmyne adld yllnﬁmzéaﬁzte 19, 540

r@@% ?7 &?&Iethl%nol ?unégr%{tr%oyxg l am eéfl }Q‘E) ‘%Hﬁ? t nec g)gf( %{ﬂﬁo ul (~3

wer e react usi
egd 6B % Sprgous formpldehiiel /Ttljc W@ergeh @ith hysindgbm (dglloon) and stirred at

aEHbi%BHExﬁ%e%e fir IS‘BWE q‘o ttﬁ% ?smtlﬁg eray gxturg- Q%e LEREL L Tr w@& and 4 ml of

vapor ati on

meERe b Féfﬁwle -al Thet eslisp I"‘% ﬁfmw &b fgtmation send the filtate was
cﬁﬁddﬁi&teklm) drysiéb.t ThelRQdWREGds [ugbrafel WM%OX@STE%H&Q&H‘ {;vfnkeesqhd was

{ C.' H NWVR
?%reg 1elgﬁnd(e{:lf Ll-ﬂqfuun?o gg?ﬁ mMﬁ__%_ ,0, Elrr?@y](ﬂ?rpliqlwe -3- carboxyhc
a@dwqc(mld)lH) 3.67 (m 1H), 3.89 (s, 3H), 8.24 (d,

Ve o@r@lﬂi%q%g}'ﬁ)l 35%_';1% gga(ﬁéﬁ%aﬁ(ﬁ_ﬁi)%d(%% ?I361%J(a$i1ﬁ%3.68
écL@D A6 (oD, Glhiehildm acet at e standard): 1.54 nin. NS

MdMveDED:320. | NTERVEDI ATE 25: |
- (2-di et hyl am no- et hyl ) - 5- oxo
pyrrolidine-3-carboxylic acid [00106] A mi xture of

wﬁﬂmmﬁm acd @-cBIREb-9H-B- carbohn 8- VD amide

l.et hyl enedi am ne heat ed u
(G0 i sl SRS B R A NEE ot B e pghloroomp-
cobgine $ola08 @dah6l6-trinivgiyl-tibiphdlinel 3winbbxyle @ tio epreyielnl  "H-NMR

st Jooyotye orgos P ) 1o s 38 g 20

{IQ@@M ZHDQ’(?} {8, §{Q 8@%8{)@@ 2@{)8 227d.geD) (&:ﬂj’ (s, 1111) Reténtig Time (LC
mefhod: @hlinoni@mbSetads Rd4rd 1.33 Phin. §{Se(g’l'+$l+)4§73(2m 1H), _
3.44-3.76 (m 4H), 3.82-3.94 (m 1H). Retention Tine
(LC, nethod: amoni um acetate standard): 0.13 nmin. M
ERVEREB:9: 20 Dirfethyl-3 $x 0B85/ il 8.3 bR df3200K56:0 Y38k xy-9H. -

. AT | ani no- et hyl ) - 5- oxo- pyrrol i di ne- 3- car boxyl
[QOQShm a'h¢ Gesté mpo@Ewas preparddakiondi®: ty Meradidden] ©1GTY-methoxy-
9ﬁ>r CHBo \ T

i ffl- 8@’;18859%12?%) Ly eﬂY?LJqu algol éo@”ihel%l pis MR (300 MHz, DMSO-dy:

6-chl or o- I ne

Sdl At A difil rﬁ%ﬂ@ AP )(m,SZPBx%S%grr A ), 1366 b 38). 84 Ibox DI $37 (m, 1H),
848 (sdlIHﬁS@@ (s; IIS)Q% ¥ @ 0 as. 3@@ ﬁ-![ It Thime %’d‘ BY: ammonium

C% %”d)zlz%g)fm Pt N@%ﬁc’gg%m 893(?n3 (3154) 3. 95 '(83,

401(dd 1H), 7.75 (d, 1H), 8.24 (d, 1H), 8.45

t t
Surblee 300 dbhoni ol o el 1
[(Wp?ll I\/QY‘(IMFWYID)e‘thYWO@hMEO(WEI 1144mmol) was added to a stirring suspension of
NA-H (4%5 én?f b)ﬁl‘rﬁmm t(ferﬂ?] uéfepéha_t#&(x ra{n(P(JslBhg}en %‘Bg regu%n%os)o( !mn was

i c aci chl oro-7

allowed 9cstiy ﬁRéF 91 30_raip; @ehlfredfbreyo i A Sctaheling (¥0meg, 1.9 mmol) was

adved faKk sﬁrrfnrgQSIhtlon and the resultmg mixture was allowed to stir at RT Upon addition of
%chlboro 7- met hox §f3 ﬁ bol i ne- 8-yl am ne

(2-BPHER R £Fﬁc'ﬁ ateélt AYA Y8R 0%35- BW?"O 9 EVieths- @é’l‘%‘of}?bl"m”

cyclop@apylaethyoxG8Hitsor 9l-ficarimliho @10 gng, PE). f'l[-ENMRQBDUﬂSIHB,gDHSO -dg): &

t rak.c 0 t /
O RETh 28 BRRI P b ey G ATl g o6 € . 002
DVSO- d6) : 6244(s 6H), 2.75 (t, 2H), 2.88 (d, 2H),
3.56 (t, 2H), 3.66 (m 1H), 3.85 (m 2H), 3.90 (s,
3H), 8.03 (d, 1H), 8.21 (s, 1H), 8.28 (d,1H), 8.79
(s,1H). Retention Tinme (LC, nethod: ammoni um acetate
standard): 1.42 min. M5 (My: 430.




| NTERVEDI ATE 26:
6-chl oro- 7f l uoro- 9H-/ 3-car bol i n- 8-yl am ne [ 00109] A
w@kwsnylosf 6-chl oro-7-fl uoro-8-nitro-9H ( 3- carbol/Usm®05/013812
(500 ng, 1.88 mml) in MeOH (25 nm) was degassed with
argon. Pall adi um on charcoal (20%w w on C, 50 ng) was
added and the reaction vessel was flushed with
hydrogen. The slurry was stirred under a ball oon of
hydrogen for 6 hr, then filtered through celite and
(s, cnncpzmr(at A1), UREahion BAL AR nRfHRESiHioniuth YeleGtandard): 2.63min. MS
Ng ro 7-fluoro- 9H (3-carbolin-8-ylam ne (400 ng)
O3B own sol i d. B NVR (300 MHz, DMSO-d6): 5 11.48
(br s, 1); 8.99 - 8.98 (m 1) 8.37 - 8.35 (m 1);

= 65 br s
gpipedd ¢ Blord ookl oS3 0F S\
[00NIBH+) 6-c1236-7-clrotdyubiy el xy-8-nitro-9H-B-carboline (510 mg, l 61 mmol) was

su%}kex(c@a S:rmzorfﬂo 6 h[ﬁaﬁbﬂg H%b"rr@ of ?&?Qid‘?ﬂ vgas Xéld)ed ZTﬂMam\lvasl} t&Pwith a

am d

baBoqaief bydsogen frdfls sgechen ppigtugeayas stired-ogeryiekif RE Unwdilisgon through a
pa@ oft €ite BB ey apbiionRf ileGhetAndl 22 @arlbrbwhBqidShak BﬁtﬁigecﬁtThBEemdue was

e Rt By B Gn s A . © T SRR eco,
(100a8l).SThetligkitbra@tn sbldthéE pteoipit@edibay was thiectef iy filthative awddried thoroughly
o SRS SR A 0 Z58 | e s
S0 id)p - ADER (389 Mzt eheeet-daad 056 (0. Girte, FBRHBdmWER3 58 (@
ZHYEQQ (s, -ElPl? mtcﬁ ﬁl‘i}ah 23 {’(\pﬁ{)t g %?‘Gs eﬁi)V\”RE@nt%MThQ (LCnmgﬁﬁ%oarﬁrQomum

- HA
sl SR Py IS 2B

car bol i n- 8- yI) 2 nethyl nlcotlnan1de (110 ng). ' H NWR

[0631019 “TIB. H%lréd‘ncmﬁ})duncB “51@ Hrepared ) acc&dlﬁ@ to (Mwho]:l) A 80:806-chloro-7-

ool S RBEREL BREMG S8 bRl 156 Vi 1

NMIR3ORMED! MEEHa): § 0.29 (m, 2H), 0.5 (m, 2H), 1.29 (m, 1H), 2.78 (s, 3H), 3.95 (m, 2H),
145 (Qch |1ﬁi Q08 Erﬂ S, U iﬁ)ﬁé 5986nﬁ'11t1f 9‘89@‘ #3: RaELRRK T (LC, method:

round-bottom k Wi th magnetic

a ﬂqnWF’é‘Fet?r%ga‘@ﬁr&}‘ g8 M- S @ (ﬂﬂ 69% 7-f1 uor o-
8-nitro-(3-carboline (Internediate 5, 3.959 g, 14.9
IN@Q@\'{I&D&Q‘% 2} 062 %?me Z?IG xyﬁineﬁ)(lammoethoay -5 n? béa(fa%ljoho fange
[06102] unN Nadieritlinoineethe] {bhS QR0 ¢y) waSadded tHHBﬂlr)mg susgemmhexf NaH (6.0

K t
eq)i fl gpéli"\iﬁ'lr%l? egqu ﬁ%ﬁ%ﬂh&e ’H% %ﬁlﬂn%vs}mx%oﬁ Gac tllb#&l tgr!stgtaylgﬁfor 20 min.
6-ahogod ﬁu‘tre-fSan@rﬁ?H“?wcﬁbohﬁ? {0 pabwesfaddpd o 1142 eiryingsalufiproand che resulting

nnﬁﬂfé%bl Sl ikd ¥k adH1C 3(5;489 Bditfn 65?19) AlbYown kBIR1 ﬁéc@&th@dl batvdfh was
id was coll ected suction filtration and

flltgqefl &9 i &yet e Hesitgh g 629%]@&)77 6\1 Ig}dlmethylarmnoethoxy-8—n1tro—9H—B -carboline
(qfmGtvery@dds- MatiyR s3dof Ay, DMSOd! §298HE FHy, a0k, 19, 438 (1, 2H),

8.2}(4, g%?r@t% @ i@bgg‘&&eﬁ?) 9 g& 155? A akocl\gﬁ%e kﬁifjmethod: ammonium

acdvigé hrandaddy: d2% miS 8. 91 (1H, d) 8.63 (1H, s) 8.42 (1H,
1H, dd) 2. 54 (311, s). LCVs (formc acid
Mgp%ﬁ%izﬁgnethod) retention tinme= 1.43 mn. M5 (M-Ht):
294. | NTERMEDI ATE 28:

IN@EmmrA@EEa "beéhfb% 5\"1{1f\lgm)t/)zkﬂzyc)&'rhzhoe@zo%ag}lﬁpjc%rﬂolgz gz&z@hlm ne

round-bottom f
[0&&0,3} r egrcl'\]\%g 7—@{&9 gwtl\x}afnﬁmgh(gcpn JRER-9A1-B-carboline ?500 mg, 1.5 mmol) was

sudpeiday Insial chiavh ethBroNhrddr100 Sstof Bd/C @108 lviak eddedt. Tht Hagk wab Jictdd with a
nmol ) and 200 m anhydrous ethanol. To the resulting

m xture was added aqueous ammoni um chloride (75 m of
0.33 Msolution, 24.7 mmol ), aqueous hydrochloric
acid (10 mM of 1 Msolution7-10 mml), and iron powder
(7.734 g, 138 mmol ). The resulting m xture was heated
to 60 C (0|I bath) and stirred vigorously for 3.5 hr.

.




was cooled to RT, diluted wwth EtOAc (75 m) and
activated charcoal (ca. 2.5 g) was added. The
WO e®@alitiosy m xture was stirred at RT for an adedT/U8208$/013812

1.5 hr, filtered through a pad of celite, and the
resulting filtrate concentrated (rotavap, then vacuum
punp) to afford 5.153 g of a yell ow sh-orange col ored
solid. The solid was redissolved in MeOH (50-100 nil)
and slowy added to saturated aqueous sodi um
baioananf bphegee ard3:Oreavtin mixtulne @dsistitddrgernigitat RT X Updn€fili@isn through a
paﬁ tor Ft{ll?edangtevag&a&&lrofﬁe 1H%thrlalnalnd arﬁ Br%w% eo l’clll vtva{sng aglaé ghe residue was

ected via suction I on an alr
sugpepdsd ih metppgl (bO BY asl adh¢dowish Vigorous stirring, to a solution of saturated NaHCO,

(lﬁﬂi‘ﬁlﬁy Tielbienn |pre915h2(t§1' bR RISy hlﬂﬁ'ﬁo‘ﬂ%n@éueﬁ tﬁo?dﬁgl’ﬁ}(f) I vHewo to

s used W thout further purificatio
g“éﬁ}iaf‘s%‘&éﬁtch’é’f sV Nrfimgifurarpig WOWH-Bweqbﬁlm@rﬂmye (389 mgs, 83%).
'HENIIR (Z{(IDFMHﬁ)meGlaﬁcﬁ-dﬁ @444 GHerryr.88 (1608406 (34, 7.99 (s71}ﬁ77 88 (d,

ld%,e?%og% 1I-l§,t %[I On %ten Cl\l%&nﬁ,l m um Cet %En?m;%;gtgteaszandard)

1. VNS M-GT): 305.
N-(6-chl oro-7-net hyl sul fanyl - 9H (3- carbol i n-8-yl)-2-ne
th I-n| cot| nam d% 00113] A 250 m round bottom f | ask

B8-S Bhme -nicotinamide

[ommtmy | ﬁl'éldéﬁlré& |cor%;5'&u£c3 wgsaﬁ@pirédrhc&)ra{ﬁ%m NE1sd RERLE 9{1%5 §-(NN)-

86 nnol I nicotinic
d“{““'éhyéaj}@“"ﬁg ’%3‘*‘35 ik iaa r!fla%le #nd %rﬁﬁ%%d@lwﬂ. igp AEG0% gield. 'H-
NMIh €300 i, DIMRP-8RECLIDE, 6H, >Qt4Qr(ﬁ a), RX&s wasHpdde dmsahi dso dd,

BT s OB G A L WIPRAT bsslibaf an sen. 175

1Hy. ﬁe@d@ng imBB.Comethaslk ymizerur lwetate e@ntaidr . STindt. UVIS (MAEIS*): 424.
heated to 100 C (oil bath) for 2 days. The resulting
m xt ure was cooled to RT and concentrat ed (rot avap) to

AMPTE 192 -aminoreyclopentang @arboxyis acig eahdras7-makoxvelt-B-cs 3-vl

amide I\/EO-| (50 m), slowy added to a stirring m xture of
[O(ﬁP%J) H% _?t ur at ed q¢1eous sodi um bi car bonate (600
TGOS PPV R gpeSTemige . PR prReet-piteeasynylamino-
cyckpkitchev@dxylic akil &eteadacitid asﬁgJMth&lﬂA f T thisahrd B wRER€ d5mi of 4N
Hd)"d%%n?&%% resuﬁmé‘ 1511(1)xture )vhs zﬁlowecfe‘to st1r at k’? dTltleorez%Egnov(/zg f(ﬁlog)vgde by LC-

MSmibcapipleser. Evaperatind w|aﬂwp¢|te Hlope diahballvent \&nghl Jrvz rate CI
salt¥the HEsi‘Eé&#pkd&W?th uﬁﬁ&f Jn}e%P cT %iﬁk -d6)- 5

was pur| ied via
H3.6%§m, gHg-zs 89 (s, 3H),

1.6k, T GogiD. 306 4, 75 4 %acnm 450, 39550, |
8. 2@ 1d—|2H;)8 A. (621H),1$-I72 ANmB85Y (d, 1 .9.19)s, 81}12110(51;'(% 1@'1) 13 20 (s, 1HD).

Rete‘jt“’“ T%ﬁéz? o et endvg o %%S)T}i‘% &1 on

time= 1.89 min. M (MH): 383. INTERI\/EDIATE29

t ro ar bol.i ne
ﬁggﬁﬁéﬁAZS 2% H:{% Jngtg}lérﬁg%g%g?) ﬁ Aiplp rr{‘;(all}me- arbOﬁ)gzé ﬁ‘éfl
[00406]y r & mixpee efeemgpettialli takrilgble fthoonio -a¢id fahdi O N)—dlmethylethylenedlannne

was&‘re@tb& ﬁ;pro%b ¢S 1ok %ogpﬁd St mifard %amwe Lol %‘H(&g‘%fc and

anhydrous DMF. To the resulting orange ure

thexy dilurted vty MeQl epcprespiRolidifiation Tl Richie w8 @b@pw@ a %%, yield after
crydi@lizatlontfornMEON/EION P OWHRIR BoMAZ, BIES: § eSOy 96t §1), 2.95

S 45 then added dr op- wi s&

o 35 23508 By Do monf Lt Sls e dfofitmtt (. 3B Retnion
Tingi(lc@mipthoditagn{oniB i andtdte staidad): @$3intni MP (M+EL): ppt@t ed sol i d
was collected by suction filtration, washed with 1:1
hexanes / diethyl ether (2 x 20 m), and air-dried to

afford 95.0 ng of

6-chl oro-7-et hyl sul fanyl - 8-nitro-9H (3-carboline as an
orange solid (79% . "H NWR (300 Mz, CD30OD, ppm 5
8.91 (1H, s) 8.63 (111, s) 8.42 (111, d) 8.18 (111, d)
3.04 (211, qg) 1.20 (3H, t)78-




Retention Tine (LC, formc acid standard nmethod): 1.71
mn. M5 (MtH+): 308. | NTERVEDI ATE 30:
W@2@hlione? 7- et hyl sul f anyl - 9H 3- car bol i n- 8- yl anPeEUS2005/013812
[00115] A 50 m round-bottomflask with magnetic
stirrer was charged wth 6-chl oro-7-
et hyl sul fanyl -8-nitro-9H (3-carboline (85.0 ngy, 0.28
nmmol) in 10 mM anhydrous ethanol. To the resulting
orange m xture at RT was added 0.33 M aqueous anmoni um
EXJS!M@LE 4% 1(2-Dindihylan®nd5Ghymgbxo-pyaeldine Baarbpolid ecid (GERDBragH-3-
;ﬁg nol The reaction m xture was heated to 60 C
= D-o3VHhe vigorously for 20 hr. Next, the m xture
[00267]C OBlephled accmmg a6 IMethed Brfrbin Gethivyd- 9H®eia@blme(8335armte) and 1-(2-

dl%g@ﬁlf"%%hlé ﬁl} d C A P(‘i-)ln% F glgr%ﬁrl%ﬁﬁc‘— %glg alplg Cl salt 'H-
NRIRA(300MEE, Db@)F 512 97 (/déslfboh@e(ﬂ»t%t%t& (ddb Hé} fﬁéi & 29, %7%8%“ 3H),

3 95 {51]'3' 1%04(?1 (gcl ?Mﬁ 3g§ (i), 895&@ mgfsbL@'(adhﬁy 3% a1l 118, B Bs, 1H).

Rgergwn Timg (LG ymeghod: 3m8n°2’9‘m aeefyp St‘ﬁ’ﬂafé) 9492 Eﬂnﬁ%& ﬁ;{&’? 73
(1H, s) 2.85 (2H g 1.21 (3H, t). LCVMS (ammoni um
) 0 I¢Og3t I gex hc‘:2 ac}d")’ 6”11101‘0 -7-

mb&é:&-%hl& @rrlobhﬁ-Sa'l)kydl_ul fanyl 9H-(3 carbolin-8-yl)-2-net

R PG iy ORI DSR4
arglt i IF@@mefybmiioethyBd- qupaphrrcéxd@mi%@pr@oxyhc acid m 60% yield following
pﬁﬁﬁ%{t;oﬁ L&nglflﬁ]yénn ?}ép%(laohv@ 0L RALd BDROMhRARRB5L377. 2hdXBhe/FORBIOH as

RN, (AR GRS 7t ML R

3k66 @Rt tIor alsg@nnm)t goe (@BHR'l'E%(Wa(ﬁ agdedt sgluﬁd, 8.28 (d,1H), 8.79 (s, 1H)

RARBA OB Y30 R 56 S TaRd e CFLY g

reaction mxture was heated to 80 C for 5 days Next ,

M, Eﬁmﬁ%%%%ﬁw%@ ,g%ﬂm & iR and

concentrated to affor rown VI SCOUS Syrup.
(09109 viesiumli oGt ero-7ithor-Sivit-ARkB-carhplivaf00ome, n)e%:&wolz in MeOH

(i?rﬁl) wal oW d‘B s¥%a @&iﬁi %goﬁ %@adﬁmﬂon%a&&dar (@O%fw/xH&QC/ 505ad) Waaicﬁ@h and the
a

sodi um bri car bon and stlr

repctipn fypssel i flpshed yifh Wd%?ﬂec% SgY e BFd %%baEfT 0 S bydsgeen for
6 il thef BRdrbDEroligh defitd ukddddncentidain@der wddhded bredsutvan gialds-chloro-7-fluoro-

I et HJQD g]tylg%{_‘n(: %&)gﬁtgigs argrQWn S%P&j aI!I E\ﬁ\ﬂi 3‘(:7‘6j 1\4&-1% ﬁlt/lgardg) 6 11.48 (br

s 71,);@1 9w+ 808 (ariyls- Y835 @aibilil r- 88)9>(tn) D27kt AYR-Omi Dot $hdr s, 2.
dE&Emgé%' pAD(R,28%b- nmlr%(Mi @l um acet ate
st andar

retention tinme = 397:
M 395). "H-NWR (300 MHz, CD3(D ppn) 6 8 89 (1H

E%B&L@aﬁ 8N—%clﬁol=3—‘l«ﬂub’ﬂ) 98. m&rb%hrgg-YDZﬁhhetﬂﬂ nl&tﬁﬁmﬁa H, d)

[Q,gllg] 2@& (sglition 9f) 6- cplmgﬂ”(gm%g)cg ohn armﬁe 200 me, Af)é&is mimol) in
pldidebeGhhPMmas Srrfeid tat RTO Flzﬁrﬁﬁlgznnlbcninicmciﬁ 7D sngl DAOS/Mnekptvlag added,

féd 1»/ﬁ(9 h;énghgﬂlég gtg,ln(f 67g[1mnv\éi'7c es C?mn V{a% léﬁ}gedb?tlédwa fok Q%Ky The
peidiiel veus cembvéd under gedeed mressuo‘—a@@-lthé Ssetingriark qilevas gguratgd with saturated
?ueg]s 05 oih p%] ?tﬁ@&hl@pﬁm%§ £tk andwaB 6O l‘Jlngid The material

rragnetl c stirrer was
o bl DL HG) iU BB P 5 GrEH N P Tooro-9H--
HBolin-y1Y & Pl nicotifmde T 165y JHOWER [PAE. MY BIMISO-d6): 8 13.15 (s, 1);

resultl n uspensi e t

185 & b RS DRl £ WolaRed S0 Tty S AT g eag o v o
(RNG; 1.50(s,13). XHCOCH warsiasitconditeots. fIRAD B 9.9 min. KIS (M%)(%S

t he thioanion solution was added via syringe to

6-chl oro-7-fluoro-8-nitro-9H[i-carboline, and the
resulting red solution was stirred at RT for 30 mn.

The reaction mxture was sl-6Wy added to a 5:1

m xture of H20/sat urated aqueous sodi um bi car bonat e

(30 M) and allowed to sit at RT for




several hours. The resulting precipitated solid was

collected via suction filtration and air-dried to
w@dosntio3in9 ng of PCT/US2005/013812

[2-(6-chloro-8-nitro-9H (3-carbolin-7-ylsul fanyl)-ethy

[ ]-dinethyl-am ne as an orange solid (83%. LCVS

(amoni um acetate standard nethod) retention tine=

1.35 mn. (Mt = 351; M = 349). "H NWR (300 MHz,

CD3CD, ppm) 6 8.92 (1H, d, J = 1.0 Hz) 8.66 (1H, s)

8.43 (1H, d) 8.19 (1H, dd)318313 (2H,

m
IGERPRIAE S ik ariedypdiat At T et naRy ) - on
[00BEIG ar .balsm fit uid-wziti Mesk[ vad kidaZhetid stier Wilas ehatgbdlwin0b-t106F-7-fluoro-
8- Tuk ? éarw?]l r(Ia tegnegza?etjJ §9§t | M &mmV\B and” ﬁﬁ%?&yﬂoﬁs'bw. The resulting
orarigt MixtG WS cavked vof 1@ {(i7e yidswater Aty dndebdiyh Fhicthatetidy [1- @mg, 25.8
mﬂ@) {n]pg@'démorfn%aé QddéHfEil)QJ g'tlﬁerego ni‘he ‘PJac R_?%ﬁgt[u% s gﬁ%ﬁl gﬁlg éxr R/IO °C,

resulting orangé m xture at was ad

Waalaiﬁe@u%T AfreAded rlaviy E?r'i' déring mixgme /f 410004/ spited aghepus sodium

bidaFfkatd (5‘001 e). ( ‘PifeCprébitatdd Sofid £02:3 lcdliectE Qlars%éik‘)ﬁ |f§?{fht13i}2 gﬁdﬁilﬁdned to
or r

8% stirr us
orREAO1T BRE A G Syttt P e ot et et e crce

m@ael agsaused Afctiyl i satnehuat siepsat HANMR &3000dHz, (MsthandlDE): SryP1 (1H, d)

oo SgEThe o8 ) 10 O MO L i

Un&ﬁd“@ﬁén MSSQHEhg%% i Il trate concentrated to afford 103
nmg of 6-chl oro-7-(2-di nethyl am no-
et hyl sul fany] )-9H (3-carbolin-8-ylam ne as a yell ow
GB35 diser ootk satto b Paerry n’ the

[oeapl i.zﬂgSOStrﬁprourhMOIﬁéﬂﬁﬁlDMthl rﬁla%ﬁeﬂi‘,adtxﬁexs tvandardd RBhheehoro-7-

RET O S, (O T

res3liDH l’rﬁxhlfb \Md9 adﬂed7 &ufdibHamsdnidn 23erBle 35 fodtbf, 0.33)1 sBluBeh, L6Hmmol),

aq‘ﬁ)F so ugrcﬁl &8 et0|'11) nd i 1 OP gowd}es (797'§|é_1 %3’138 mmol).
The ksstlripe Ismyarqwagimdwy 60 G]iod@@mhms@reed[mmg}/ fgn 328 nThe reaction

weks @m b @Eil @indal Va&kEtm& by sTRY RRL dcfvailii chdi8dal WRS. LHANIG6hed. The
C (0]

re e R TG STTSEn PGS o EHbIonelen g ahesfl. md e
res(iibg Rltramg porﬁerlﬁteﬂﬁﬁia}apatﬂdl et piyrdph ioCaifiotd 8. 153 gath Qel(o%h%range

ol PR Tl PR OER A eyl o

aq@o@@od{xumqngpm (ﬁQIbmb it stirgngs t Fyel roiatuzowkisistiradet RT for 45 min and
the el E ol k&R ctbP Pia Qudiln £ Qraﬂx% am aned-w %ff&ﬁ SUl7k 'gn&f 6 chloro-7-

reaction m xture was heated ays
mefhpylsulfaaylctH-Braholia-S-ylaminee 2t qreird afmﬁh é‘@ﬁ ES@ﬁ wtb% amb?s puifcaton
in @bfeqtiedt depbr oOWwn, vi scous syrup. The syrup was di ssol ved

togl Nl a t. O -2.m I ed_t
ra? Bty € AR 6L o Wb o o
2. 3@(25 sim ICMa talnemtuercttae stavidpdd nethod) regotidhaie= 232 i8OS (M+H"):
). The conbined organic layers were washed wth
rine (1 x 30 m), dried over Na2SO4, filtered and
concentrated to afford a brown residue (79.6 ng). The

EXAWIQ'M% N@@cﬁl&%m VIE61Ehn LI EMR b lin B -y - me B Ghicbiid afrnfle €

t hrough a cott To the resulting filtrate was
00488 d AP0 i roung-holem dies pith anagpetic stigerniyes) ghargphaith 6-chloro-7-
meftgBbikanyIQ-B-50bdlih I8GMnStel r(mdmaﬁatRT 28,00.3% hg,, s@edmadfednd 2-

rOp-\W.se. | et with stifrring. . The |

mefupflingid Bl & 24 nio Frsbnfistoddai g off b ot Seacion
migwet atORT fwdst added eolid Wéisdimethylarbinoreepyd 3-cgiryttadvdiinddei Bylirdchloride

afford 36.3 ng of

N-[ 6-chl oro- 7- (2- di met hyl am no- et hyl sul fanyl )-9H- (3-ca

rbolin-8-yl]-2-nethyl- nicotinamde tris-hydrochloride

as a yell ow powder. 'H NVRsq(-300 MHz, CD3OD, ppm) S

8.95 (1H,




s) 8.62 (1H, dd) 8.43 (1H, s) 8.38-8.34 (2H, m 8.16
(1H, d) 7.50 (1H, dd) 3.09 (2H, t) 2.85 (3H, s) 2.30
W@ 20d5/11190371. 99 (6H, s). LCMS (amoni um acet at e BCHOS0E013812
nmet hod) retention tine= 1.56 mn. (M = 440; M =
438) . | NTERVEDI ATE 33: nor phol i ne-3(S), 4-di carboxylic
acid 4-tert-butyl ester [00120] A suspension of
nor phol i ne-3(S)-carboxylic acid (2.00 g, 15.3 mmol) in
DMF (75 M) was stirred at RT. Triethylamne (7.47
(030 5R6E wwol) pncathel redttioh aniktude Uty |hezdd:dCtﬁr1bO) ﬂet(ﬁl bdaPEXQ days. The

T 1ugi%% %th&rte vé.?%éd) to KT nda ((:jogmeedtratgcp got V\)ﬁ E,c]) % g‘%ﬁ/g residue. The

one 0 ur,
1esicie apredipobvad th Me@H 6Qmly elbwla\ndclr;d ltai $tipring rfﬁhteresxﬁ 501 tH, O saturated

usCQﬁﬁﬁ]nl;lEaﬁ;oﬁQe tébo "i'xﬂi)eglﬂ %ﬁﬁiedva‘? ll*inﬁr g @J‘%&%ﬁ?}%ﬁawd solid was

iluted w wat er (1
Cﬁ%l%efee Ve %f@n daey VYtheé a& E@Qp(&rxalﬁe ), fapth#iefited do pifiard 3.036 g of
drude tNlﬁﬁichWrJ msel el fabyl OF- ﬂﬁa}boﬂxﬂ@-yb@-tﬁ@hyﬁ ﬂi@&mﬁi&lﬁle a@ r&dbrown solid.

@5 t ed &WW%W%‘% vﬁaeﬁﬁ@ ygg’ f““%‘?%% 08 Mz BMSO-d6):

1aan tﬂéhts} HL30d 1M0s) Bi92 (1, @) 8.6h(1Hedd 6l57 d1H, ‘s‘hmsqm fn) 8.3818.TN(1H, m)

AR G35, 85 RS0 A ST o

1v§9tﬂﬁnllﬂsl@é )(3%83x 100 ni). The aqueous |ayer was
acidified with 6N HJ to approximately a pH of 2,

I ickly with Et20 (3 x 100 m). The
I&F%%d E’?Sé\é?sch@m c@supptErEg-ORficcHtent rat ed to

[901&|4]j WhEi &1 ®0hd-tbttbd3 f18k vgth.a ma@hdﬁmlr(eggf@s Az ed @mm@a 7-fluoro-

1 3
mtro 95? E %Btgléle %IO% rz}gd éﬁ]mrTj) n§ n%g)g Tnlg/g'x)gis Ielw% Ef theeresglgmg orange
ngxt@@ af RT wag jlowl3.a@ded s@di@b thiowthodifle (80%4bre; 647 s, (Q 6!3 mﬁl))l) in powder
f&“ﬂ"’ QR re%ti%ﬁ] %[tlge ‘&Q&%E%M{%‘foﬁs%@ L%S fﬁgr%%@? 0 a 5 1 mixture

nor p 0 I né-
Oéé%l/ {aeuw @ﬁ@mm&fbsna@a&%mn Tge ;m)lumr@@nat[e@@i@ mas mnected by
s&dtibk filtath, WARRANAIL M%%&/ dié@fypé'{’ﬁéy td ;20880 Gnd A cQQd % afford 95.0 mg

t d a
o R e i St S B 5y 90 M,
dDOBPRGm)iasondded) 8.65 chH onedk by, Byl § Ol B, (B B4 er, $A%0 (3H, ¢).

C The .fl.as char 1.1.h, ydr ogen
%f}%ogﬂ%r%@g @%ﬂz acrlcclesﬁang ﬂ%nreté s PP rlrglggM}%r)' ?E hr at
RT under a balloon of hydrogen. The flask was purged

INT. EAME‘DIAT@%@ cﬂl@% igf?ylﬁ f/‘@z?}@hs}? U&rf)ylmv!saﬁargz ze! uted with

filtered throug ter paper and concentrated

[Q‘Hl%] r ded et {P&P%bfﬁmm%k peiflempgnete sibiontiag rehrgesl with 6-chloro-7-
et bdiRA@E-rfithy gH arBolQe 4550y, SV/29 ALY i 110t fanﬁyaroﬁé% @&H&h%l To the

,gl?l dual P ﬁgeaégg ated to yield a cl
it s P S e B St SRR H e bl 66 mmoD
afidoiror?govidler 6&01 @, \Wh2 tnepol)s OThedredcdaimminasge iwao hateddo 60 € and stirred

v%&%ﬁﬁl%? 2tgbf3(9 xg‘?l% ﬂfngturerw cgdrlﬁpdﬁ tgg?(%ogl.l}le) WJ%f.d}hyk acrgﬁc%%: ()15 ml), and
agiiyatedhehawsen! (180 mghwep adgiad. Eb){}em(l@ggﬂlxtgre V@0 fikerernthdoygh aTfad of celite

a&i @a 1R @a@éﬁ%&at@!c%ﬂoﬁ%?"@&g% L cﬁnﬁ)go ﬁt-,thg‘s-[ll}fri 9ﬁ§ -carbolin-8-
| ution was | ut ed th

The an
y‘ﬁB‘H‘F ayay ‘ﬂl"& sQlid ep2 it oﬁ?NMBrf?@ M&Iar%vpm PRIVEY Ec(TH( 9 $§3-8.29
(IH, )m) STA168.18 HY 7WBS(1H h@kzew @adgt hA {38y ©F SLOMS @ammonium acetate

r e S cted wth EtOAc
Stf%ﬁr%“fgﬁg)nftf&é)ﬁg‘%?ﬁ B os]01) f‘ﬁéﬁ% ]ﬁlanlrzé?l ayers were
washed with H20O and brine. The organic |ayer was
ESAMVBAE 171N Fe Rt 2 _g_&?ﬂ&ﬁ-@ﬁfs?ctm%gn&é’-vb{-b.‘#eﬁwﬁm, AR
whi ch was pl aced un Al gh- vacuum The resuattrng
brown foamwas triturated with MeOH and t he
precipitate which formed was filtered and washed with
MeOH. The resulting pale yellow solid was purified via
chiral HPLC to

x

-81-



yield a white solid (3.23 g). "H NWR (300 Mz,

DMSO-d6): S 11.36 (s, 1); 10.02 (s, 1); 9.04 (s, 1);
w@2®8/1(1®37 1); 8.22 - 8.21 (m 1); 8.15 (d, 1);Pdr/832005/013812

7.90 (m 1); 4.00 (dd, 1); 3.85 - 3.81 (m 1); 3.69 -

3.58 (m 2); 2.99 - 2.95 (dd, 1); 2.89 - 2.85 (m 1);

2.32 (s, 3); 2.32 - 2.24 (m 1). NH4QAc standard

conditions. DAD Rf = 1.89 min. MrH = 345. Chira

preparative HPLC. 10% v/v Et OH Hexanes. Chiral cel OD
[00D1G) MmA B nit rdribdBottond flaski with Eovgidtic Qftitter tvys cifarged odithC 6-chloro-7-

et%%%@a%?%ﬁ%ﬂi\@@%%% ggmﬁql)hf%gl_r%hly§1%ot1mc acid (36.2 mg,

0.26mwolivindi reltaghy8evus pymitiae.rEdthateeltBeE lightehraBgamistuge 28T was added solid
5 WW&B%§%3 e%&@rb&dﬁm‘fde' hﬁ?&m%x“&e (132, mg, 038 mmol) and the

3-carbolin | carb -nizor phol i ne-4- ¢ar boxyl |

re%il}_’qna reagtionmiyiye Was ]gg[e% Fo 08 fon dags S¥et fhgacuction mixture was cooled to
RPGd $82R0mtDH3Bbad a bdVh2Bkcols SRt T syRlp was dissolved in a minimal

o P RO 5 s i B S T o s oy g (20
mBtandRTfirre® atR il for 25 91H-"I(hB resuimimimcrpit&ecy $otidrivaseco(l&ted Qiagpctibl fiffration,

WM|vil(thw$ﬁheX&lg§j cﬁlet 85 Qtjhér(avg 90 EX)OWH rd 1é"d tQfogfd 2?63&% of N- (g-chloro-

range- ution was

7-gfhylgRifany}-oft- BTZFb‘H}ﬂ -8- yﬂh%vn@tbvlcmo@nmmﬁﬁs adi b utapdsalidt Kr3|8@® LCMS
(afihd8uilade @ \GhnRRY hRMod) M tehtidn BRPAI2I3QHY, (MY M = 39581 'H.NMR
e

Gﬁqo‘%a’l é8ﬁ1 B%ngéxégp §)hga(%?é8nsge($a"(rf‘)r§e44% @t—? %)%;%Qm 895 (1,

d) epanatiey m) The (280 gei4s3H,ay 220 @GHst.ext racted with Et OAc

(2 x 50 mM) and the conbined organic |ayers were

washed with brine. The organic |ayer was dri ed,
INTERMBPBAE dhd 2 ¢oridentméteetf!-f-cardoline exl wlferd! e dlylldinetityhewine
[OGﬁ@gj Aropy Wu?@botttgm aﬁctwlflglrrﬁﬁget@ %1 b kv%]chglf\%;] éﬁ ? ch101o 7 fluoro-8-

hexanes precipitate

nigigpH-Picpbeing (P8 ameel O WasHel ing whpf fﬂlzvdlEvWﬂe&awegd lovhleound -bottom

flaklt ik ﬂh@ei@@ﬁureﬁ@ﬁkc&ﬁﬁgécﬁ\t/ﬁdZ Hﬁleﬂlyfalﬁﬁlufé@ﬂraeﬂﬂd_ll_ ﬁ?ﬁo@lﬂﬁd@(loo me,
S CO ecte

CO grap of precipit
o Bt L gey BB BF Y e VREHR Foidz Hpa i (043
of Y i6eV dol3{oB)in h&at] 00G9amAdl (i3 sﬁrﬁlgsbmidl tie- iBixyakeC@ds Bam@lyfoy) 5§ min at RT.

Neqp rth%%o% PJ% SO Ft?o%r\rpa? Xé’dnd Gia %}cl:rkn%f dg }f)r%?ﬁugrg % &o—%ﬁ&ca(r%lﬂe and
themsﬁlltmg)m@oh}@gn wag sl;[r]_edggR’( $or 3Q ynin. ]_'Ule I&ctlon midthre v@s gewlyadded to a
5: ll)mxttﬁe %pHgO/%cu'%ﬁec( ﬂ]\.\e&a); ’sod?’unq- glcarb&ratke(fio Gﬁ'ﬂ ana)allogedgfg s(tsat RT for

se‘sera?g @oxy(rsm Tlga)resukmgr (Qreelgltat@)sohwgectcgtv%%% f'gtaaﬁlep @@dozﬂrsdned to
affoldD10% nz 8 Bl(6Rthldro-Miitb 9H‘B’="chbollﬂ\ﬂ_ iARivkab Pebity | Bdiinethyl-amine as an

or%lg %o(l:lLi ?%2%{0&35& Ea,ﬁl‘grlonlblﬂl ﬁcet%te s’cznc{3 % rﬂxeérhoﬂ)z e tion time= 1.35 min. (M' =
35pmeB49dh HéNMR:@m&gzl €R:Q1k ipgim} é892 g, yll J 23 0612) BOO (TU]) 8.43

12 §8h8E0Aaf18.3.13 .

O AP NS 33 Py mUZST 2 G BLER S  ror phol
e-4-carboxylic acid tert-butyl ester (1.00 g, 2.32

INWBRMEDI‘A@'E GHiChdrd- By m:%etmm% Jztﬁﬁﬁ?a@l) QB]/—i-cazrboﬁn -8-ylamine

Lluoroacetlc acid #6 ) was, ad

10dfz8l + S50 G s promtitas vk Arpenats smrfﬁ wap (ghasged with [2-(6-chloro-§-

mtﬁ@}ngairbamevdyl@ﬁa@l)remsl]am@thyﬁhﬂne ae@h@mm@aol) in 8 ml of anhydrous
conc ated. once not r

TG O SO GOT A Tk Ut "t 8851 Daal FrSofhamppgomyon

(1.6 0k O- 6&:1@@&) an@mﬂowdmélﬁlmgw wABme DBl reqeSoneigtiedy s beated to 60

0 f
Ceﬂ({ tb{[err%? 9 on O (e agdb ﬂ {hg Eﬂfﬂé) I naféo%%ﬂ gJ'R’P dll%ted guh ethy{l acetate

(2Q wl wq:_ac(v@temcyarqm]s(caaa ) wap afdedy g rqj.;ylnw@m was filtered through a
tri acet oxyborohydride (738 ng, 3.48 mmol ). The
solution was stirred at RT for 30 mn, then quenched
via addition of 1N aqueous NaOH (30 ml). The m xture
was poured into a reparatd&y funnel containing EtOAc
(100 M), H2O (100 m ), and brine (100 m ). The
m xture was




shaken and the | ayers were separated. The aqueous
| ayer was extracted with EtOQAc (2 x 50 ml) and the
W@ ooobitnwa7 or gani ¢ | ayers were washed wi th bri neCT/Ukm®05/013812
organic layer was dried, filtered and concentrated to
yield a light brown solid. Colum chromatography
(2% 4% McOH CH2C12) vyi el ded
2(R) -[3(S)-(6-Chl oro-9H ( 3-carbol i n- 8-yl car banoyl ) - nor
pholin-4-ylmethyl]-pyrrolidine-|I carboxylic acid
paliOF LetiRUhY the RSNy P oNdhtaRaSArToRl }(081-% dFBkhlorotH: AIRsethylamino-
300 MHz DI\/ISO<§6): S 11.30 (s,..1); 9.88 (s, 1); 9.(3’4 .
eﬂ(yés,ulf@%)@g_-ﬂg,@xb_olixg_f&glpm(rﬁ]as i)yf:llogv_ sgbd._ )fbe qude(m?dug)vyas -yl_segsilrectly in
thé Souplingistep. 99 - 3.82 (m .3); 3.69 - 3.63 (m 2); 3.44

L(%Mg &a?ﬁgzmogmgza]é%t?he gt'_al_rj%Z:d Ineg'@c]i)lr_etg:ﬁrﬁog ﬁrieﬁ??ﬂg )ann. ]&5 %%(2 @,rﬂlgr)lg 19). H-
NMEQEN MHa (0D, ipondB8T (i s) SIADUIR) 8.06 (13D d)fi. 75. (1MAsH3.23-3.13 (4H,
mg%ﬁg@'gr al HPLC. -85 WD 2005/111037
/ 05/ 013812 [00125] The enantiopurity of the
sanpl e was checked. The sanples were > 97% ee.

EXR PRk F@Kx— 62 of0l- B Mme kR h i By iR ofi

ﬁ%@r—‘@l’“—%‘?}/r rol i din- 2(R) -yl met hyl - mor phol i ne- 3(S) - car boxyl
[00T19Ci A A{BmL Rubd-BotBid- fRsk &ah dghdtic Sstistbr) wanohe@ed Wh 6-chloro-7-(2-

salt) [00126]. T ol.ut.i gn. of
5Py B B it A 1 mpeang grpsiestoi
acfal(89-0 me 0128 nyholiin Al fhl-of yuhy dibuschyriding. -Toethdoesaiting tglaroradge mixture at
98 B0 STy LA 80 o
megel)-y fThe Feswliing sactipn wrtuge WRThepd 80 A5 i dndayy uNphgthe reaction was
codll @({‘Rﬁ"iaHE céhcdinii8d ¥edtloi Brofs] fl!;c{cj)@f{ §ridp0 V}Tﬁ@yruﬂ_ Rs dissolved in a

reaction mxture was. concen ed to yie - .
iR QPG At SR CPrBY YT HBHRGT Frich SUSFE B kypied sodium

biagtodaté 6-26 k1 it Sdudadtsdl- veidr diipfl indetaBe (Bl %) 30aund).d@he cdriBlines atghi)ic layers

as_a.pal el | olid (75 . 300 Lot
L e
regidue X79.6 eng) 6 Tiesresidue; wag r@ipsolveg , i8 §1eOl (~3 ymD), 8ndsBlieredghimygh a cotton
ph(gm T Me ésu?t%g (tBecatel Was FdSBHCI - 2O afoMne ?0 nﬂ,%.(?ﬂmioé)f"th@%esulting
m 1); 4.04 - 3.86 (m_ 2); 3.86 - 3.68 ( ‘5!)); 3.57 -
solptiam st(qﬁl ag_){';l“ far Bby, andzadded %lrﬁﬁ)-wzg)a to dielhyl ether gg07 Mﬁh(sﬁzsn:ng. The
reshitih@ precipitfidl prdBuctIas colledtl via sucidh f{Atiod, )wasHooXhlehtrangl aif-dried to
af%ofé?-gléek/:zr%?%if-é@-%?h%roi-(gdigl%thylg]nn%b-eM;/-]l;ulf;anﬁ)l-gH-B-carbolin-8—y1]-2-methyl-
nigitigarddd triehydriztloodeyes ayEbmyoarkirn Sy NIER ¢Sz CRIOR.pambd 95 (1H,
) 'Ss.'g? i '61%') %fa'(?ﬁ,' 9595 85k (£2IH ek treBay? do @R &5 309 AL Bl2.95 31, o)

2.30 GHp (1498 r(6H. it XY Arreypenitima prictats)stapdasd Bpler agfention time= 1.56 min.
oEexyld sgacid (550 ng, 2.4 nmol) in pyridine (10

m) was stirred at RT.

6-chl oro-9H- (3-carbolin-8-ylamne (436 ng, 2.0 mol)
INBBRMADITE, 33§ 10drbiaNied3 (B! -dkdeboxfl e WbidAger-Burd esterol ), and

| ' [ d,. at . f . 5 .
b Lfta: T 8 3imePat PR o et ¢ bl el s m
wa sigpdraRer yTriem_y}aEline (@dnmhi 3iomgmedp @nd Bigerybytyladichrttish@ACBOC:0,
4.6 s QS.%&)I)‘E%EE: zml&it Y€ s si%@gses'ﬁn@dqg ﬁﬂﬁr %@%Sﬁrsdu\gﬁ%%léich time

sSe a‘r ate e aqgueous | ayer V\HS. extracte W th
the sepesionfrmed Fistsarcyshe praeionr Jampdutionyas soncopsiaied {gad Frdeped volume
(~9% tl) Rl idDSed Hith GlteP VIS mIVERCOAY I-f(]l |(153rf11¢.d Th@Rexture was poured into a

concentrated to qrange oily solids wh wer .
s RSR e Fapet e Aot G90 BONb el P & wigasitd ith ELO
(3ando eptThe efakiy lafdr Ivias ahdshehwitiobyrepdiiibdclilered and concentrated to yield a
2- (tert-but car bonyl.an - i
o R LSRR R GBS BB UL oo o
yellow solid (740 ng). 'H NVR (300 MHz, DMSO-d6): 6
11.17 (s, 1); 9.89 (s, 1);.-@.04 (s, 1);




8.36 (d, 1); 8.18 - 8.08 (m 2); 7.95 (s, 1); 6.92 (d,
1); 4.32 - 4.22 (m 1); 3.16 - 3.09 (m 1); 2.13 -
wQ2®%/1(vp7 1); 1.96 - 1.75 (m 3);1.74 - 1.59 (PQCT/L$2005/013812
1.58 - 1.42 (m 1); 1.07 (s, 9). NH4QAc standard
conditions. DAD Rf = 2.52 mn. MH = 429. EXAMPLE 21:
ci s-2-am no-cycl opent anecar boxylic acid
(6-chl oro-9H (3-carbolin-8-yl)-amde [00128] A
sol ution of
ex@adpdde with it wagamqw kM gy a&ﬂé@ﬂlsoﬁ?é}t R BAdiIX With BN HC1 to

ol O 9% Progtr st oo ABEECR Rt ara

filetedRHd foncenffed toriyiald vihire splid 7ant TFRNBIR (800 MHz MNSQHE6)05112.95 (br

P R7- 40D SbRr i Theh il bR Stk Blam @

Dadtleot® @od); b bil b ald.OfwIsandaghcopdigony] FLSIRe= 1.08 min. M-H
=s@sulting mxture was further diluted wth H20 (25

m) and Et QAc (100 m). The aqueous | ayer was renoved

and extracted with EtQAc (100 ml). The organic | ayers

EXVNVELE mmmﬁﬁm-mw@sdlﬁdy\m tdiboRylicaeid (6lEHi@6l 9 \BtarbMiISEH)-amide

ered, and, co ated to W ids (5
o} " GRS mEpRGT S AR b 2By i B HLs m was
stised BtRDNA ©futibiChf dguedtis CHaD €3.424mIVYS5. &nfnoh”l3)7%V\ﬂ® indB@dwas added,
i o) tirre ' t;he
fo@%ﬁg%t lfqg(%fél% ‘%{sdg%)%, leelg;%/lzv 0 %%oasf). e Hasﬁ ang' cﬂargedh\%ﬂl hydrogen
(1 ety -apd tprgisn sleyye Waptirrediee 2arso RY nider abiligon of hydrogen. The flask was
pu%éd QJﬁh %@ e%'ﬂ'né f %ﬁlﬁl@ﬁkl/g"wé dﬂhﬂsd @’m %OHafﬂte@edytﬁjm!ééﬂvﬁltel paper and

owder ( ) DVSO- (‘s
coisentraéedjg a(raiuc%)volugles g’h% e &1)331 sohgmg -Wai glter thlogghOeEO ff%um syringe
filtk) fo rémdd residdal @& OHN anﬁ):oncéhtrﬁtﬁd to y3elBdlcléaicoldsless odl. e oil was placed

un%erqughl\)ﬁ_q'\ql (rsr} 5)2 g!l:lﬁré?% %@darilg foat Qvgs }sélgtgc’? TIPAPam was %11sso§ved in

py2@ind 202 mbireing §-cblotoyAH-B-uobqdinGhilanenc3E Fa b Bx3hningl) aes alded, followed
by ]@)@Iwg f %Mol? aﬁ'peo(l:léap pﬁe Ha)lge s%ﬁ‘tﬂ? was'_glre§§1l RT for 24 he. The

usi ng racemc

0
SOL‘ﬂ?‘bW@ﬁ ﬂlw@ﬁsw%ﬁ&kwm@ a@.wuneféémw.se@pwy arpelyqopipigigg EtOAc
(300 4. Preafikneass kiakdehyde. lay m%e a%@e@ Mﬂga u Q@as exdacted

w1§x l%éA% 23 BQ mli %cgths g%nhglr?gd fﬁanu? %yérﬂwi@ was}§d gvgth %—lgr? %;%bnne The

or@mB4ayer Bas @8ed, fijterd) gnd oiwéntrated ta3Beld Abrodh oil MHEERDAGs placed under high

m&&@*ﬂ%% Oé’&(ng?a?n W%Bu&ed w1t1]r I\E%Hrgnﬁl the I};t'lfe'_lpltate \Zlﬁch formed was

am no-
filtgred god mlﬁbq:q w@h MeGH.- dhe rygj;lt}ng p@lea'gljlqjv solid was purified via chiral HPLC to

yleﬁ@a G/mt@sfoﬁd g13R).car kMR ?o&m&!'ﬁm@dﬁd@e 8‘@369@'15 1662 (ssh 9.04 (s,

el uti | ast er eone
DI Dabbr B ERRIa B S hE i 74D dod: Qb 3ap Eopet om0
3.680 Kysaie d); 899 h 210 eddappL.ep+ 2.85 @n,a); amzmg 3akdehyeda.(m,heNH,0Ac

Lastereoner e_ ar.at i_a, :
Stagﬂarrg oé’?sapﬁA}Be ks %?o f h:ﬁJ’epr o‘ﬁec#gga% prepaive HELG A0% viv
EtQHOﬁxzmlelz ,Chmmmlun@ 8;-311.J 514 ndi)).; Efdntiturity df pro®ctzofecke.

1); 8.41 (s, 1); 8.08 (s, 1); 4.38 (d, 1); 4.32 - 4.21

m 1); 4.16 - 4.09 (m 1); 4.04 - 3.95 m 2); 3.79
MI%T%O%¢ CROCEPURBE F@R 4M@R12f)€¢l(ﬂﬁ$ Sli‘?STI@’TﬁAI‘s@Q%) (m 2);
(001224 (A oulined fFH PGl PRI RFHned B3iahd Bisple26D Rf =1.38

mn. MrH = 388. EXAWVPLE

24. 4-(2(S)-am no-propyl)-norpholine-3(R)-carboxylic
INZERMERBTE BY.-Q5) @ bhibrd-9¢/a0-ba@bolitn-8 Sicarphmoy@yvhstphotded-4-sabdrylic acid
terg_iﬁglond eluting diastereomer) [00131] Method C was

o

est
SWed usi ng racen ¢ norphol i ne-3-carboxylic acid

reductively alkylated with the appropriate al anine
al dehyde. The di astereoners were separated via col umm
chromat ography prior to the deprotection step. 'H NWR
(300 MHz, DMSO-d6): 8 9.34 (s, 1); 8.77
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(d, 1); 8.55 (d, 1); 8.42 (s, 1); 8.06 (s, 1); 4.42

(d, 1); 4.30 - 4.12 (m 1); 4.07 - 3.92 (m 3); 3.89 -
wW@2004/1(xp7 1) ; 3.65 - 3.49 (m 1); 3.25 - 2.90 ¥@1/USH0P5/013812

1.36 (d, 3). NH4OAc standard conditions. DAD Rf =

1.57 mn. MrH = 388. EXAMPLE

25. 2-am no- cycl opexanecar boxylic acid

(6-chloro-9H[i-carbolin-8-yl)-amde -87 WD

2005/ 111037 PCT/ US2005/ 013812 [00132] A solution of

(005232 - (A eolttionof mrpbalink8(S) H-divhrhaxylicacid Hleasbanybester (2.83 g, 12.7 mmol)

1&%?@%!('1%6?1}11? glésgstlgrtgé %_llﬁ[g ’ 6-ch¥Ur(§)-§H-mbg)lini-glyIQ1¥1rnie E’i.ibeg, g(}g mmol) was
BedhiobwsdOMEDS! 680k rmmoly | Biles ofatorbewn sold: wavstiged at RT
R34 addeg, sf)l%dnomddlﬂiéd E’Qﬁ:{l HIP %@0% ant: Iﬁ){’lrm)a I?e:ﬂgatary funnel

the sli htlé range solution was st
CoptaiRipg { O%F’D IF%%@BP{% gng r?ﬂWa&lO?janut% iR Wp Shakapand the
1agle}s vaeﬁdsep@mde dihk BfuRowR laysLP@reair@ticl wit BiGAc QOI0ahHIN hrﬁlghe combined

R ek LSl S Mo L M4 S0 BB L

reduceda ok, vhen ladded @ap-v(i&Otord stlnmgdsotuh@l ciolvb Ep@ftiexanss 800 mal). The
;Jré}f)%ﬁé WhdhC1o Y}@eglh@gs ‘fﬂtérgﬂ Qﬁd Q/gshe(ir I@ﬁthof g%@ieLﬁXser ﬂ@%ﬂtrate was

dried, filter and concentrated t
corqentd e feisepy ererpng ﬁd@%’m}ﬁr@?f)f@ﬁémwm W@ﬁrcoﬂeCWﬂ Tlrdnsehd product

W Silckd GHley ﬁigh Q)ébd@ﬁloﬁ\!ﬂ 29&%%161%@)%(‘3 -BHidrb @ﬁ ﬂ J&rbgﬂgg;}l%arbamoyl)
or.oaceti c was ad 1
'éﬁ@i [ﬂ 'he) - %ﬁfﬁ?fﬁ% %cﬂst%fé Wlfstefd?ssas V§<5° P%? Frogn ?lga@ %o, m
NGYIR G3Pe M, DMSORIG): ThEL 39k, U); 11003 @al; B4 (5,118 48t- 8RB (pn; 4 - 8.16
) h
(Hx‘ 55 7 %‘@Wgsfgfz‘g%tﬁ% {)n?tzg‘i'a d6Q ?gob( 0 %5'3‘39‘%6 3}}‘ fﬂt% 9). NH,OAc

I due from
S?P@Ffbcoadltlgﬂél DélR/Fseﬁﬁéirmml\éﬁlaMlon of di | ute aqueous
Na2CO3 was prepared by addi ng a small volunme of 10%
until the aqueous

IQ@FW‘?%’ATE Sacruds (ﬁF‘IhéfO Ca cwﬁ@my?eﬂ%lwmogléyrwwh%asff ylmetlyl]-

pgi»;&miewaﬂ;bo@lzﬁumﬁalbuiybéadr and was added drop-w se to

R U0 bt oA SR B o

agid degt-bultyil géterV @ 0Q g M.32tramyt) ﬁl @H,Cl, (6 ml) was stirred at RT. Trifluoroacetic acid

(%lélﬁ %Fgﬁdgé/ %*gl?‘l(l?é cﬂﬁ\?{ Q&)ﬁg la% ﬁ”)l" &5 49 amn then conlcentrateii oa V{,emdue The

resiing Has(cgnpy:ntfp&)i oncepq:qxwﬁpr(l gﬁﬁllj\yp{zleld@wgﬂpvd@))wn g)hg wORh (vas dissolved
Hﬁ"HF &3 %K) u‘nd§ (d}é?ltle \Mrnm% v@a@ somegmés?heécﬁh to e%gure &)rr%ﬁte(dmsolutlon

(%.EIO ﬁ? N]g ert- bgtotﬁ)}(?arboryl)%prehx?al §_6)93 m:g %68 mr(ngl) 5941%115”(2 51)) -was added,
fdllo-d.'ad by s])dlﬁﬂ nﬁmto@)mmmmwm Sihg BA8 oD MHE $0l1Bi0S wad kxRt RT for

32 DZZ&%] nllenchegm\;la aEl'dlé3 n)of INEXAeol.lsLlﬁ C%—g 3\%)1111)C aTIB Mtlml.e vag g?uded into a

sgparatoh| ﬁmﬂ@l Qllﬂta(nﬁlgcfa(@botlloﬂ n@; Hyf} §10Gmi)cand b (18@uind). The mixture was
sﬂa@%glhe%?/&lg %re(s\'eﬁ%ﬁ?edf ?’l‘né :Q]}ﬂ%;q T %s éx@x‘ﬁ&éﬂ \QlfthtPAc g d‘ 50 ml) and

r phol | né- 3- carboxylic ac uctive
g Rbinefborgdisy By were waphsd vt b&p@ eww@rgamqq@yer Was dried, filtered and

colicafita@d RO SlighehBws Sl ablesin vnran&@ré;bﬁﬁ (2%-4% MeOH/CH I(\:/Ii) yielded

prior ect
SR A TR L T A
c{rboxylld) acidBerthBtyl ssterb} 2 wBitedsblid ©15 thy), M-NMR (300 M)z DMS@?M) §11.30
1 [ :
(4 ; g%%(s é 984@ ﬁ 8!1 8/§? 811%2;)78920@@416@ @ﬂ@?g {d"& 992 3.82 (m, 3);
3@811@16?’ K@r?%ﬂ%ﬁ@ 3I22f(m,-1)13?79—?rﬁ1r(m BB-B92=- 2.8880, IERANPREB?2 Di,:1); 1.99
~4-60 4 P); ﬂfﬁ 3H@b©ﬁys anPhORldiod¥0 mw JE3034:3) I\/E-gpg’l)ﬁy Chiral
|caC|d( | oro 9H 3- carbolin- yI)ame
Lt [00134] I\/Et hod C was foll owed using racemc
nmor phol i ne- 3-carboxylic acid reductively alkyl ated
with the appropriate al ani ne al dehyde. The
di astereoners were separat ez(;js via col umm



chromat ography prior to the deprotection step. 'H NWR
(300 MHz, DMSO-d6): S 9.34 (s, 1); 8.77 (d, 1); 8.55
W@ 20051)1038. 42 (s, 1); 8.04 (s, 1); 7.44 - 7.23PCTHUSH)P3/013812
4.39 (d, 1); 4.65 - 4.07 (m 1); 4.40 -88 WO
2005/ 111037 PCT/US2005/013812 3.82 (m 4); 3.50 -
3.25 (m 1); 3.30 - 3.14 (m 1); 3.11- 2.88 (m 3);
2.85 - 2.69 (m 1). NH4OAc standard conditions. DAD
Rf = 1.90 min. MtH = 464. METHOD D: CHROVATOGRAPHY
[0029PI TTQ\&Sannbﬁi@ dEeleysinplé WireheckbiE MBERABIes lweraa 985 8¢.2Chiralpak

col ums ze ntine: 5.00 m nute
APGW“W%%(&’V%@ K “"“ta‘ég‘lg@éﬁr%t ‘10 mM NHAOAC  99%
HO 1 % McCN Sol vent B: 10 mM NH4OAc 5% H20 95% McCN

EMEEE(S’ 4% d?n”é(R)—vlhl%lemﬁﬁﬂtds‘(&i Rilic 9&8’@h1o§o/91§g~

T3, 0 nrnute e rrom o% 100% B — 5. m nu
m&edmmm_ms - 5 mnutes initial condltlons

[OBﬁ(ﬂr 95 a;gl gﬂhon of” i( gggﬁ Q@ gdlérb @ﬁ?—carbzﬁn/ggkar (9y§ n%-r;ﬁhohne—ét-

m nut e gralen from

ylmethid-prrolidiged -guriaoxglic ackl teg- hlml é%teq #7q 10 1.6 Greal i M?QH (16 ml) was
adde RRALAfraed ARbABHCI (13nhl§ i &he &mmﬁh tvda@ ﬁtﬁred aitﬁﬁ)%xﬁeoasamn, during
e i astaE oy eGSR TRRY. THr (R U T R Yeld 4
pyohdh-2{R)1yBnethySabiphaiine-6LS)-CarlidXylldCORkd  (6-chloro-9H-B-carbolin-8-yl)-amide,
HCI salt) as a pale yellow solid (755 mg). 'H-NMR (300 MHz, DMSO-d6): § 13.30 (s, 1); 11.56 (br
s, 1); 9.63 (brs, 1); 9.46 (s, 1); 8.87 — 8.85 (m, 1); 8.66 — 8.57 (m, 2); 8.25 (s, 1); 4.38 — 4.26 (1, 1);
424 — 4.08 (m, 1); 4.04 — 3.86 (m, 2); 3.86 — 3.68 (m, 2); 3.57 — 3.39 (m, 1); 3.39 — 3.02 (m, 4); 2.99
—2.76 (m, 1); 2.10 — 1.84 (m, 3); 1.75 — 1.56 (m, 1). HCOOH standard conditions. DAD R = 0.81
min. M+H =414.

INTERMEDIATE 36: cis-2-(tert-butoxycarbonylamino )-cyclopentanecarboxylic acid (6-chloro-9H-
carbolin-8-yl) amide

[00127] A solution of cis-2-(tert-butoxycarbonylamino)-cyclopentane carboxylic acid (550 mg,
2.4 mmol) in pyridine (10 ml) was stirred at RT.  6-chloro-9H-B-carbolin-8-ylamine (436 mg,
2.0 mmol) was added, followed by EDCI (615 mg, 3.2 mmol), and the orange solution was stirred at
RT for 1.5 hr. The solution was diluted with H;O (20 ml) and poured into a separatory funnel
containing H,O (50 ml) and EtOAc (100 ml). The mixture was shaken and the layers were
separated. The aqueous layer was extracted with EtOAc (100 ml). The combined organic layers
were washied with brine, dried over MgSO,, filtered, and concentrated to orange oily solids which
were subsequently triturated with 5% MeOH in Et,0 (20 mi) and captured by filtration to yield cis-
2-(tert-butoxycarbonylamino)-cyclopentanecarboxylic acid (6-chloro-9H-carbolin-8-yl) amide as a
light yellow solid (740 mg). "H-NMR (300 MHz, DMSO-d6): 6 11.17 (s, 1); 9.89 (s, 1); 9.04 (s, 1);
8.36 (d, 1); 8.18 — 8.08 (m, 2); 7.95 (s, 1); 6.92 (d, 1); 4.32 —4.22 (m, 1); 3.16 - 3.09 (m, 1); 2.13 -
2.01 (m, 1); 1.96 — 1.75 (m, 3); 1.74 — 1.59 (m, 1); 1.58 —~ 1.42 (m, 1); 1.07 (5, 9). NH4OAc standard
conditions. DAD R¢=2.52 min. M+H =429.

EXAMPLE 21: cis-2-amino-cyclopentanecarboxvlic acid (6-chloro-9H-B-carbolin-8-yl)-amide

[00128] A solution of 2-(tert-butoxycarbonylamino)-cyclopentanecarboxylic acid (6-chloro-9H-
B-carbolin-8-yl) amide (736 mg, 1.72 mmol) in trifluoroacetic acid (5 ml) was stirred at RT for 20

min, then concentrated to an orange oil. The oil was dissolved in MeOH (5 ml) and neutralized with
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99% H2O 1 % MeCN Sol vent D: -89 WD 2005/ 111037
PCT/ US2005/ 013812 0.1 % HCOOH 5% H20 95% MeCN
wE@adaroa? gradient:  Initial conditions - 95% B T/632005/013812
3.5 mnute gradient from5%100% D 3.5 - 4.3 mnutes
hold at 100% D 4.3 - 5 mnutes initial conditions
Polar gradient: Initial conditions - 70% C, 30%D 3.5
m nute gradient from70% 100% D 3.5 - 4.3 mnutes
hold at 100% D 4.3 - 5 minutes initial conditions
a sahl@ni@idgadougsodidineidaibondtedotutiod (26 on)d i ¥he ceselting Bi3096 v@s Jurder diluted

witlﬂ[{&j{%g %g%angiﬁﬁg.&g (flé(P r%])o 5 z%u/gops lafe Qvas re 3&%@ %&emlﬂpEtOAc

mnutes 1 nit con t1ons
(100 NERVEDLSATIE 18rs v@recdembingsl, svaghed wgh pene émﬁdfrvet YighOs, filtered and

con{;}e%g&@f tﬁ%ﬂoﬁzs%h ﬁ%l Theké)sgﬁ&a}erédlé'sbﬂv&f MR (3 E’ﬁl)rhﬁd a solution

|
of W Giowgnos M, Crekarab iy T fFiet TaIeh) boiin 2% Frog g, hen
conSAnt A& Bl yeel P&id- afaitho Bfcl pent2QcaiBRylic atide6iuliloroPHvisbalic@gl-amide

o RSB, SV SoP S0 88 22 SR R g

8.31 3eD)] 8.efs, 19r4e®n- 3 (ndd); ME e384 épéb;d!e“é - 10X @O6)INHgPA ¢-Gmdard

n %@?e]g_t ol a reflux condenser for 1
Conﬁlggl}s R ﬂt6e5?nraﬁ§tlt%ﬁt G'I%%Idltl ons of conc HO (2 m

every 15 mn). After cooling to RT, 4.38 g (90% of
EXBNPNE 950 @ adiirfh-eBryh) Slor B ErQatblokyi3 a6i@ (6Bl @ tkEbolimed-)-
as blue-grey solid was 1solated by filtration. 'H NWR

§—§v£iz DMSO-d6): 6 11.33 (br, 2H), 9.62 (br, 2H),
[007293 M}ﬂzo&)c wat . B880wed, using, radenB® rhatpholide)3-caho3Bic( pid reductively

il s Bkt B2 AL, SR RENLS) R0, 9900,
8.5§ 65 OhB.¢4 6L 1); 80@(dQ1): &6% ahydio 2);3-1¢ 2138 (Inn3)23. $43.73 (m, 2); 3.57 -
33008 fyrhn @EQQWOL&%§%ADR = 1.69 min. M+H =374.
6- chi or 0- 2, 49tetrahydrofH—(3 carboline, HC salt
(10.2 g, 42 _mml 1 equiv.) was suspended in 100 m
EXAR PR3 VOIS RO BB rRhARE 3600kBek li0uc (Cchloo @A f-@eholin-S-

1vvater 1ath. Benzoy| hlgride (7.3 m, 63 mmol, 1.5
%MHMO e to the cold solution after

[00aB0ICh McRd C was followed using racemic morpholine-3-carboxylic acid reductively

a

alkylated with the appropriate alanine aldehyde. The diastereomers were separated via column
chromatography prior to the deprotection step. 'H-NMR (300 MHz, DMSO-d6): § 9.32 (s, 1); 8.76
(d); 8.55 (4, 1); 8.41 (s, 1); 8.08 (s, 1); 4.38 (d, 1); 4.32 — 4.21 (m, 1); 4.16 —4.09 (m, 1); 4.04 — 3.95
(m, 2); 3.79 — 3.57 (m, 2);‘ 347 — 3.40 (m, 1); 3.22 — 3.05 (m, 2); 1.44 (d, 3). NH4OAc standard
conditions. DAD Ry =1.38 min. M+H =388.

-carboxvlic acid (6-chloro-9H-B-carbolin-8-

EXAMPLE 24 4-

vi)-amide, HCI salt (second eluting diastereomer)

[00131] Method C was followed using racemic morpholine-3-carboxylic acid reductively
alkylated with the appropriate alanine aldehyde. The diastereomers were separated via column
chromatography prior to the deprotection step. 'H.NMR (300 MHz, DMSO-d6):  9.34 (s, 1); 8.77
(@, 1); 8.55 (d, 1); 8.42 (s, 1); 8.06 (s, 1); 4.42 (d, 1); 4.30 — 4.12 (m, 1); 4.07 - 3.92 (m, 3); 3.89 -
3.74 (m, 1); 3.65 — 3.49 (m, 1); 3.25 —2.90 (m, 3); 1.36 (d, 3). NH,OAc standard conditions. DAD
R¢=1.57 min. M+H =388.

-9H-B-carbolin-8-yl)-amide

EXAMPLE 25: 2-amino-cyclohexanecarboxylic acid (6-chloro
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reaction was renoved fromthe ice bath and allowed to
stir overnight at roomtenperature. The reaction was
weeesahwa? by the addition of water until chokePCTH$1905/013812
solids. These solids were captured -90 WD 2005/111037
PCT/ US2005/ 013812 by filtration, washed with a
sat urated aqueous sodi um bi carbonat e sol uti on,
re-suspended in water, sonicated, and refiltered to
give 1.27 g (94% of
[008323 | Arsolufign3ofdci2-{tat- m&xyehfmﬂamﬁ@rdwbhe@aﬁ -cmlb)»xyhc a01d (255 mg,

@gﬂ&mnsyr angﬂ@ glf’s ' l k’Pe qug)ncg%-i a.r%%)n 8- y;lareme (218 mg,

1.00, rgmglyywasGidpied, #pll@ged- byzEm (115 mg, 251) ym8l) 62 the Sight®y tudid, pale orange

so%t'&n w% s?n@ed( fp 'RT’ fo;fd)hr E’QJ %%U%T?Q/%smgﬁ/@%ﬁ %f'{,g (@Od%i Emd p%trllrsed into a
Se@ra&éﬁ iltswl Céantelmné 0 1502m13 and EQACHRY 8P o - Ths mixtris o¥as shakerpand the

la}%rs[ wd Eeﬂirated The aqueous layer was extracted W1th EtOAc (50 ml) and the combmed
tetrahydro-f3-car oI|n- -y

- phen
or BB RE Yo i s T =i gt SR epoed o
yigld a $dlloR oitwbich whs Blaced under hlgh!\@rcﬁmﬁrfoxedr E(Hleiékhludgi yeﬂlﬂd brown glass

was 919{11@&1 mt(ﬁ{zC]iglognl 3{ ¢ Trlﬂgom%% c amd-@_' FL/IJ was adeOé él'lntg:ﬁlgeesalrxpf dnstantly

coo he resur
dissplecdctodivet 2 deor e @ﬂlllt'@medﬂbysomorad/df; smrmdaat RIS far| 450fin, then |

coﬂ_d'l!i_tla(eﬁ'té; @ bRl &8k O The! Bsifle: wab Q@eoqglﬁzg fglnut%lué%l (F‘& '16) Hﬂ)%gueld a

d at -78 for 2 hours_an radua
sefy Fm EFMioP £t G AROS P atrpronRe % 6 el votare o
10%taiguesus NHEOS a0 (dhmbastiGhenphad s&&hcﬁah&d@d&dﬂ pH en100fTh yellow

Gt
ol MO PO SHEATISEAAL,  ed 20 T iy D2 e v
stnmnqu he PIPCIRH&I@@hlm fornhﬂdmmeﬁltedad; edhaiwath B/ Saipladed hidertegh vacuum
to R @Qfgg@gcl:og&@gecgrgo%/h@ h&a 6. gh%or&%ﬁ%éc@bolﬂif& -yl)-amide as pale yellow
solil <é473n© t‘%ﬂl\@hy’m YHzDMSPI6): i019-08-(& i 839 - Iymobahde— 8.13 (m,
2); 968 i(dsL); 5.06-—NIB (6:308); Mz, 3 FINGO1 60 - @6;1%1 332,02 l%of‘r?f 1); 1.70 -

iS4l Spyidfeed bnalonSpangs 1 i ok

standard conditions. DAD RT = 2.15 mn. MtH = 325.

E)dAMﬁ:B%D! &5’6_ aIAhQno DL}ODQ'W n%?phghn%ty(g grb{ﬁgvhg gcqcp @lchlgro JHQJQ— l?(]lm-S-

lk?ﬂﬁ&ﬁ&#MLG chl oro-1, 2, 3, 9-tetrahydro- (3-carbol i n-4-on
[O(ﬂ3ﬁ WeOBSC d&basg,sﬁmf\@édl hg’lnf?' pacen[oﬁ?: ﬁ{)rgt%ﬂ?é’ /4l E%ﬁ’c&y]&z g{igzrédélgnvely

stlrred at ref| ux
alkhlata? ith fhe; approppigte ﬁlamtlfhél ¢hadee t Thsndipfioreomes Waaes sceithigdharid column

chrbmatﬁgbiplhy pﬁbrrt@mau&lﬁdmbﬂttépr EHAMR &i0b MIY.L DNsA6): 1918 (s, 1); 8.77

ol i f||trat|o
bRl LR AR s PSR 5 GE T B By sy a0
(m,0lf); 3.28-2039 (o 3B 1 SAlb B WB,arshoddrdeondisioran DT Rwhi . B®min. M+H =
380l i d. Additional -water was added to the conbined

filtrates until no further precipitation occurred.
These solids were also renoved by filtration to give
EXAIV@’@@ 29 4(-@@&M Hh i1 pOpIr MbtbRYiiRe- §(§7 ERRA B8 (@Shioro-9H-B-
s% dG%EM)m yi el'd).
8 (s, 1H), 8.44 (s, 1H) 8.13 (s, 1H)
[00'13-4ﬂ7 Mitho&ﬂ)was %llév?ed-usﬂg rﬁaenﬁé&loxgﬂf&me—g-cﬁﬁox liSacid2duetivel R;I-I-

alk}dgfé{_{]‘@l& tﬁc L aLan a?argl% &% 'Jlého gﬁftg%)@?egﬁgﬂere sepa?z?tedn\]ug] column
chr¢r3atqgaqpby)ﬂ)non to4heydeproRetRdn Atep. r‘HﬁNMRr(moamzt, DIvisded6): 61329, 1); 8.77

q |

(d’édﬁﬁv@@%mgqgggﬁ\(/eg’rpm 5‘%&}?9539“1 g)r‘géss pyr ihﬂémo*
and 20 M of THE and cooled to 0 C under N2.
Trifluoroacetic anhydride (3.4 nml, 24 mmol, 5 equiv.)
was added drop-wi se to the cool ed solution. Upon
conplete addition, the reaction was renoved fromthe
ice bath and stirred at ro8mtenperature for -1.5
hours. The reaction was quenched by the slow addition
of wat er (10 m ) and extracted 2 x 150 m Et QAc,




-91 WO 2005/111037 PCT/ US2005/013812 100 nml saturated
aqueous sodi um bi carbonate, 1 x 100 m brine, dried
wo®s1My$O4, filtered and concentrated to or aPQEUS2005/013812
solids. These solids were titurated by in 10 - 15 ni
Et 20 and captured by filtration to give 1.23 g (81%
of
N-(6-chl oro-9H O-carbolin-4-yl)-2,2,2-trifl uoro-acetam
ide as a yellowsolid. 1HNW (300 MHz, DVSO-d6): 5
382 (11 4) 501385 (ml ); 890 £ 8-14 (mM)L); 381 92.88 6, 31:13)85 -2,638m( 13, NH,0Ac
shblara ook b= ToAn MER L4, 2H) . Formi ¢ aci d
standard conditions. DAD RT .12 mn. MtH = 314.
| NTERVEDI ATE 42: N-(6-chl oro- 8 nltro 9H
MBFHGED DOCHROKAYOGRAREY, GoNpirfoNsor 0- acet ani de [ 00140]
-chloro-9H (3-carbolin-4-yl)-2,2,2-trifluoro-aceta
(125 ng, 0.4 nmmol, 1 equiv. ) was dissolved in 2
CuilunRpea RbenbladeR L4l 8@Rcolufan8 4 unysike 502 £6minv. ) wWas
aded. 590 QGRQrtion. The solution was stirred at

roomtenperature for 4 hr. Volatiles were renoved by

r ot ovBhQAaGenditiges: resul ting oily orange solids were

Suepepded in water, neutralized with a saturated

sodi um bicarbonate solution and filtered to
13%2%?@% (929 of
We(EBOCchl or 0- 8-nitro-9H (3-carbolin-4-yl)-

%%8 trlfluoro acetam de. 1H NWR (300 WMHz, DMSO d6):
587 (s, 12.03 (s, 1H), 9.11 (s, 1H), 8.56
Splyent BH) | 8 53 (s 1H), 8.26 (s, 1H). Formic acid
wtandarsiacondi tions. DAD RT = 2.27 min. MH=359.

| NTERVEDI ATE 43:

e ¥%2 ani no- 6- chl or o- 9H/ 3-carbol i n-4-yl)-2, 2,

93%t\NiddN uor o- acet ami de [ 00141] The crude ’
N-(6§ch#od'o-§- gi tro-9H p-carbolin-4-yl)-2,2,2-trifluor
0- ac O ng, 0.36 mmol) was dissolved in 7 m
Lgfial My@doand®5%hie Stedct i on vessel was vacuum purged 3 X
W L0 L\?mdwrﬂr%a%gﬁb%%o ng, 20% w. on activated

car was a uickly, and the reaction vessel was
3§gé‘r3nmmbt%d19191m¥99%d?ed 3 Xwith N2, followed by 3

43441 tihaRahitial 8GdiBasPuUr ge cycl es W|th H2. The reaction
was allowed to stir under H2 at 1 atm overnight. Upon
_conp lenf he reaction vessel was purged of H2 and
himdlb@rdeldnwwe%ﬁced)%iae The celite was washed several

3_P|hrr§lﬁe%a§wnt§e??@ dJﬁtl | the filtrates were clear.

1’2€ were concentrated to gi ve

3% Géramtwdwﬁatwp%rﬁ) 9H (3-car bol i n- 4-

ayl- )Sngmgesgmﬁzﬁbgnh;ﬁgﬁso acetam de as a yellow solid (112
ny, 95/() 1H- NVR (300 MHz, DMSO-d6): 6 11.83 (s, 1H),
898—@%@1—830(3 1H) 7.10 (s, 1H), 6.82 (s,
Inided) conGitiBrk -(100% A2H) . Formic acid standard conditions.
H = 329. | NTERMEDI ATE 44:

AD RT =.1.95 mj
33?%”%%?‘16‘?"6@?9@%39% trifluoro-acetyl anino)-9H J3-carb
30l-@i3-ngnydshold antO@%IBy| - ni coti nam de [00142]
4'3"—%%31&%5}9%%0?@%9&0 9H (3-carbolin-4-yl)-2,2,2-trifluo

ro-acet ng, 0.274 nmol, 1 eqU|v ) and
2- meHRQOH Gonditiopsc acid (45 ng, 0.329 mmol, 1.2 equiv.)
sugéecdi ssolved in 1.5 m of anhydrous pyrldine under
N% DCI (84 ny, 0.438 mml, 1.6 equiv.) was added in
04 e ?Qﬁtlon and the reactlon m xture was stirred at
99%6n®tenperature for 2 hours. The reaction was

ed wwth water and the resulting dark solids
ca ?ured by filtration. These solids were titurated
So@@nmo 2005/ 111037 PCT/ US2005/ 013812
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in a 3:1 nethanol - DMSO solution to give

N-[6-chloro-4-(2,2,2-trifluoro-acetyl am no)-9H ( 3-

W@ 2005011087 8-yl ] - 2- net hyl - ni coti nazni de as | i ghPClE51005013812
solids (41 ng, 3% . 'H NWR (300 MHz, DMSO d6): 8
11.94 (br, 1H),11.78 (s, 1H), 10.61 (s, 1), 9.00 (s,
1), 8.64 (d, 1), 8.38 (s, 1H, 8.13 (d, 1), 8.01 (s,
1H), 7.73 (s, 1H), 7.45 (m 1H), 2.68 (s, 3H). Formc
acid standard conditions. DAD RT = 1.98 mn. MH =

0.14/4HCOPRTERVEDI ATE 45: N-[6-chloro-4-(2,2, 2-tr '

59% W@y 0- acetyl anzi zzo) - 91/ 3- car bol i n- 8-yl ] - ni coti nazni d
e [001431

95 NEN i no- 6- chl or o- 9H (3-carbolin-4-yl)-2,2, 2-trifl uo
r 0- geedaadEaent:90 Ny, 0.274 mol, 1 equiv.) and
2-methyl nicotinic acid (40 ng, 0.329 mol, 1.2 equiv.)

Imﬁ%F%mg¥§§3§%é%%%ﬁ)l.5 m of anhydrous pyridi ne under

3.5Nginute-pa@fier(t 8dmFgp-100%488 mmol , 1.6 equiv.) was added in

35008 niRQLd ok fRS, h e reaction mixture was stirred at
roomtenperature 2 hours. The reaction was quenched

43gRdnipesapity conditioasni ng t he precedi ng protocol to obtain

38 t:0f N-[6-chl or o- 4-

(2,2, 2-1r1 ro-acetyl am no)-9H (3-carbolin-8-yl]-nic
Imé%f’??&i%"&se'{"l%ﬁr’{%D(soo Mz, DMBO-d6): 6 11.89 (br,
3.5Tohifpyte 4iBdiahiB froim ;7041009 D28 (s, 1), 8.97 (s, 1), 8.84 (d,

1), , .37 (s, 1), 7.85 (s, 1), 7.76 (s,
351?F15@é%}%%3t%%% orm c acid standard conditions. DAD
43R ninutesduftighrondiivisH = 434. EXAMPLE 28:

N- ( &odlaP8aBeghl or 0- 9H-(3-carbolin-8-yl)-2-nmethyl -nico

,tinaznlde‘h00144]

Initpg! pepdiippserl80%C( 2, 2, 2-tri f1 uor o- acet yl ami no) - 9H ( 3- car b

3.5@hihule Gadidn} frsvh 0Btsomam de (41 ng, 0.092 nmmol, 1 equiv.)

su nded. | m of MeCH and a 2 ml aqueous
35?%?6??%% 8ﬂag5%%§§(127 ng, 0.92 nmol, 10 equiv.) was
4.3 af denias lratiab tapditidiise resul ting cl ear sol ution was heated
at 60 Cfor 16 hr and then allowed to cool to RT
Addi ti onal water was added producing fine solids that
INTFEMED I BT 7 feliotgy. 34 3-tetrelpinon H-fvers bdidde, S enlmi t h 10 nd

[00235]15 %6 MafeHd i Rarkh 26 ddrRiNGHA5 §DoURAAT 1 Yudh WaGMMed £:%0 m1 3 M

ve 18 of
Na‘ﬁé‘( %f‘”éfﬁp%‘- B et Yrmlventar( Sextipanid (.88 £y20)mmal eeaniyl) wias added in
onetpioniad BidiRe Sufutip® Wakas¥idted & RITlOMhiER ﬁﬁ§re§1§t§10g/°tﬁﬂ.tke§hgq)y-was filtered and

the éll_%t!\lg'\r/genésgg% d\:%l;'ez 5“8%‘%i%61?9p|)"§ (311\31 I-%?? g%is feegfjégbfm%jocél %161%1? ’g ’reﬂux

conddrdper f@. 11bux wlith idtermitfenbaddilibfls, of ot HA1$2 mld¥esy 16.18). (AFter cooling to

1 br., 2. 3H) . .
reble p S8 Bpuohids syl oo 305y oy sord vas
isolpypd-byfiltrgiop, 'HEXMWPBED DBz, DMSO-6): 8 11.33 (br, 2H), 9.62 (br, 28D, 7.53 (d, 1)
7.30Nd( 1; R09 @R 6N B Fdrbd @-52FRR Ria@eddald Bh&ERSH: PAY ©F= 1.56

N 0145%
minn ML 284701 0- 4- (2, 2, 2-tri f1 uor o- acet yl ani no) - 9H (3-carb

olin-8-yl]-nicotinaznide (38 ny, 0.088 mol, 1

B RS s 5 e

[00&3fi v6-rhimas, 3iEethydre1 Hipocarbbliee, HES st (10 gChBaknol, 1 equiv.) was

] eat ed at ,6Q. C for 1 hy. After cooli
sos B0l 0 WS 7 Byfhe Bhac R ind Blpieg hop i B e B ooy
chldrid¢ (% ml, &3 remal, Wasdid) wastdddedloprvisofo thatald sél@iofiafte which the
0, o) . . .
e B dromf e b and allowed f st grespigt a ogp sppsiug The
reactipp WaRuenlg byiee addisigmof watpr ungl choked avith solidg. Hiheselsolids@vefesaptured
1H), 9.26 (s, 1H), 8.82 (d, 1), 8.42 (d, 1), -93 WO
2005/ 111037 PCT/ US2005/013812 8.36 (s, 1H), 8.18 (s,
1H), 7.79 (s, 1H), 7.70 (s, 1H), 7.64 (m 1H), 5.91
(br, 2H). Formic acid stdRdard conditions. DAD RT =
1.55 min. MrH = 338. .| NTERVEDI ATE 46:
3-cyanonet hyl -i zzdol e-1 -carboxylic acid tert-butyl

e




[00146] A solution of 3-indol eacetonitrile (10 g, 64

mol) in DMF (160 ml) was stirred at RT. K2C03 (13.3
wW@200961108Dl ) and di-tert-butyl dicarbonate (15PGBU007013812

mol ) were added thereto and the reaction m xture was

stirred at RT for 12 hr. H20 (100 m) was added to the

reaction mxture and the resulting precipitate was

captured by filtration. The solids were dissolved in

hot nmethanol (20 m) and the solution was allowed to
bycfilwhtios] washegd, w1@1rmuqugiqdlqog€m0diémé¢®@0@¢ﬁ jobgion, easuspgpded in water,
sogl‘&%cﬁtaﬁ(ﬁj refﬁ%ﬁe& It!) Eﬁv@t 1 t(@4‘ﬂ’ Ufe (6-chloro- 1 3,4.9- tetrahydro 53 -carbolin-2-yl)-

anonet

arbo I c aci ert
phemieeitgmre awfystaﬂmwmgf’(s@ R Gk Sy DMESHL 1045 - 109
(bil)lﬁ) %.0107.5 (of,- 936, 460 - 4293 (b17 2AR 3:627.329 (lsrmaH)Z): 75 ¢or.1 21 Sormic acid

2).; N rd conditions. DAD Rf =
stagidagd C?PFWC’HSNM%—R%? Q%ED? TE 47:

3-(cyano-net 7iyl -nmet hyl ) -i ndol e-1 -carboxylic acid
47
nG BRI ST b At Pl LD SRS R I

[06837r (62qhm 34 9&t@@ydmaﬂa¢ayboalm2wﬁhmemﬁhgnom@ 768/568 mmnol, 1
equf?. R (ag Pr netdﬂﬁifés u?ﬁ %N‘?%QJ@E&%@IF§%H§J% coofed t0 78 °C. 15 ml
oiwassl AHHEHO tsﬁetm@tvcﬁs aordedt th &78c%6) a1d sl Teuiting shiers Wasadded tedihe cooled
soi{g,sr df done ?gﬁ gd%htlogﬁ ‘i'ﬁHE Eihﬁﬂf(al(sg 20701&1% 7% GCfmﬂle hee\ﬁ@ﬁle solution was

eto an e reaction mxture was stirred
stitred ah 78wl Foe 2ghatuad Hennamdrialy aooeg 1, 10¢4p GIEpE@EueTRNd stired an

ad\é@l Igﬁ)qa%ulg h%e%&a%%t OA\th che§ ?A{ 9{5 lcl&lﬂlo\ﬁ\@ﬁl er\f%@ﬂlqﬁndteﬂraﬁ"tgd with 3

eous
X #W@Aan‘ahe cenebingfcqrgsgic Yleﬁ “Efed&éheézs@%m Hé‘y Hc, 1100 ml
b el %%CM@I BlichcAYRH SotdBRelas hied 1V98t§1(76%91 @0 $erdz61-6-chloro-

foll owed b I R | e er.
oy Porbi s S cenabie o Chp ShbeBuRY o o 2
- Puisi(bd, Gt 7.00- M38a(ng BILIND3 chitomaHY A ad hy.46 (be 28 eBxaettNiagh: 324.07.
acet at.e v thyl I
Fonméz Fld S%m%rglr r(’)a%/ im Zﬁfg@?‘ tzt;l%tm'gﬁ1¥§ _)e%%'er (1.8 9).
"H NWR (300 MHz, DMSO-d6): S 8.09 (d, 1); 7.73 (d,
RM%D@A%"E(@ 4- 217)11710 4 c%l‘gro(ﬁ-gar%%né m 2); 4.56 (q, 1); 1.66
. I NTERMEDI ATE 48:
[091:@1 a@m@wenzmﬁwmow hrtejratiydrgt-earbiolin-¢-andyd ey Wag digsefvesl in 30
mf & danyito¥ b cﬁ&tn@ ran({ Q%élgr]refﬁ\xs(goub dAbafdh under N, for 6 hours, after which
3- (cyano- H% [ )-indole-I-carboxylic acid
the eqagtiop umypreé@p e\lov@g S@COO}@ rogin fempgggiuye gngd s ey ERighY| Ttle_l_gempltated
ye‘m)s)/ sYIRIS weike indrfiRel WflltPa-Eon MdRRIRM wth Gl 2Gast vl Ms/telc(ﬁ;@%ng%) of

suspensi on ed there
4 P‘ﬁ’é‘o PEhior FPI%‘E%%“I aﬁﬁ%“&“ﬁp*ﬁ%% \Ag%jd“"\‘)g R F‘i?é‘a fo the combined
filirato®dntiVhd frtdr g@apua‘neﬂ boowved. Thast baditld yerbylsdripabagen filtrhlién to give

165 o Bartineab e oot st PIdR (o sodigP lamr oo
MH2EDMEOERE 81086, 6, 180,64 30 1H 71014, 145 702 AT32 G GHD, 5.86
(sgé—g) ?or ic amd%%nc&'a%n{ on?eDgBrmosle& rﬁgﬁl Nﬂ+¥1 qlSt he

1- met hyl - net hyl ) - |ndole I carboxyllc acid tert-butyl

nfERREDL MG SLANBEG Lot b 009 2 B RceranlacT8 M .
o R AR s DB
[qole\/E'BFWPé chtpro P-carboline (1.05 g, 4.82 mmol, 1 equiv.) was dissolved in 4 ml of

an%y%glgslga\ﬁgdl[geo%d 4o Pt 'b?’hflla heddbi8t dolt-C3mea@ MO ITtin@ndacdiid hlkdNde (3.4
| |

w26 Zorpgd e >n@§ ﬁgﬁled #@pﬁvqe)to fhsgeried solutian HHRIM Gopplgieiagdition, the
rea&@ioh Wbélltefx‘ll)veﬁ b Rthe(i&ARhHEd stirB fiir6bfn tedpedturdio2l~).5 Wags. The reaction

di ssol v n tri or acet
TR hAIoF efforcol Yen P AT T e by 0 gD Hashed 2
under reduced pressure. The resulting oil was
dlssolved in a3 Mof NaOAc: AcOH buffer solution (pH
= 4.8, 12 nl) and H2O (6 nt%-at RT. dyoxalic acid
(225 ny, 2.44 mmol) was added thereto and the
reactlon n1xture was stirred for 4 hr at RT, then

T T



to dryness. The resulting solids were determ ned to be
conposed mainly of the desired conpound 4-

woreaolgi 027 3, 4, 9-t et rahydr o-| H- R-car bol i ne- | - cap@DK§1008013812
acid by LCVM5 and used subsequently thereafter w thout
purification. NH4AOAc standard conditions. DAD Rf =
1.24 mn. MrH = 231. | NTERVEDI ATE 50:
4-7net hyl -2, 3,4, 9-tetr-al zydro- 1H - carbol i ne [ 00150]
Crude

100-miedatoyeked 280k, @dmmthl‘aﬂyodat@ -1 H1q03mklzrmb.odried @vdr-MghGaofidiered and

g O s T VB2 PR A S s
fﬂaatlom?_t@ g@e 1f?érg 16 0ftN1 hh’lfq ?i\?v@ﬁarb@nc“dél-Z 2 & tpiiporopygetmide as a

ye%@@&ﬁ bﬁcmmmbm PRIS®- e?rmvzqﬁ & yay, 11.$9 @tiors.and lH) 833 (s,
di ssol ved i n_nethano

en sat
1) Er o OO E BR. Fogie Sraterh ot BAR B = 3 mil e
=pr4oducing a thick yellow slurry. This reaction mxture
was filtered to yield yell ow solids conposed nmainly
of 4-nethyl-2,3,4,9-tetrahydro-| H (3-carboline (386
INTERMEBIATE W1 Nr{ bty §-ni@NBl- - Nllirel-y s% adrtrifliero-acetamide

[OE%RHI t k}g? ghl?rpgg ﬁarboh -4 %1?7 2@ 2["%8% Jf' cetamz (12|5W§BMI':I%&TEequW

car
) vqasmsqiwiw 21 4E4 amdeN%l\ghy@ﬁbmg, 8(43n1@feiﬂmuwﬁ évag gdded jprpe portion.
The- sd1Gti SR ki@ St fou&n@m%@lué For 4%/ emﬁes (“ZLJQ, Bhdved B rdtch@Y0and the

et i U T POl i AP TR PP B et 6 € g st sodium
bitneHohse sdhfmem aﬁdﬂﬂeﬁd td @VER[BZaJﬁgj (P20d) bEN €6l ctldro-0 unipto- 938 p-rdrenlin-4-yl)-

2%‘2%&{&#0&5 ; ot nitel ?6)0'2{ m%g%%m 1], 9.11 G,
IPDM(s,d@l)) 856(&1H)23 2@6;:1@ Fojmic ®1d7®n€9@¢ cogditigns; D®D11§Tf627 min.
Mlﬂ{ 8913 (s, 1); 7.62 (br s, 1); 7.53 (t, 1); 7.25 (t,
2.78 (s, 3). NH4QAc standard conditions. DAD Rf =
2 24 mn. MrH =183. | NTERMEDI ATE 52:

INGERWEDIATEA3 et S hin Bl 1o Sar Pedrbole-41D QYR ifluoro-acetamide

- hyl - 9H- ( 3- bol
O o RS P B 17 BB B8 g (120
0. Z@(ﬁ’ﬁmﬂl@wa&(&@cﬁ%dﬁﬁmhﬁ oﬁM)}Bﬁﬁ@& régnetQelandvichen pegdBi>onith N,.
Plgtmumt%% %@6% o rac vate{) (*Zaébora \Slas add%gtgﬁl d)é‘§ %?%tﬁg L& ve se% Wés again

I car te SO| ere 0 an )
vacwacpurged 3 witiNe fvl@yed bx 8 pdditicael vesumepuige cyrleEtvdihdlz( Thoreaction

wm ailowe-ﬁn@ sti Qﬁﬁaf mesl1 Qtrirg@@fnfgh{ Ayfoh %r:‘é‘ﬁéﬂ@n WR$OLEbnWedsh was purged of

brine, dried over qI\ég filter and concentrate
Hy gddffiigred Gves 5Pl o The- Golie HyAs vgsheg SceR} B e I(‘?E’E?Q"’rfﬁ’)“l f&% filtrates
wé@8cledr] The cottbbdRilGaQ0vdtoncalvitéd 16l Giye NGS-8mind-6(cBlorolYH-B-carbolin-4-

g e L e

1INBHs —1Ha,18798 (SQH"DV‘DW()SOSHI 710379, IAETE.8282005/ H8BB1.22H). Formic acid

FME‘B 95 M+H=3
St’nhggﬁ or o- nzet 8m?1n|tr+6 9H—Qcar boline [00153] A
sol ution of 6- chI oro 4- et hyl - 9H (3-carbol i ne (100 ny,

INFERARZDIATR 4y N-6-EHidrb L YDD 036BlokLace§aiblo )(sikﬂﬁ OhrbolNESSyl]-2-methyl-
stirred at RT. NaNGB (106 ng, 1.25 nmmol) was added

nicqiEeElG and the reaction mxture was stirred 30 mn.
[oone CNKIS-&lIﬂInb%Icﬁldrot-QH-gbétﬁoliaﬂ-)@)tmlg&ifma@aéh&&mdeTh@0 mg, 0.274

R S P S 05 B 2B st 1
mb of ahydyons(pBdind Ynderchiys ERG (SHend, &%&tmrmh 166 equat.) wgy added in one
pcﬁgg § (Sﬁ k@%ch&ﬁéﬁtu&?%%é"&lggd Qty rof)ﬁlltérﬁp%fahﬁ’@for %I}Ed ’[\Me t1réact10n was

h\_

gl ve
aueneted wittowatenged hy resgting ciarlwomsrcm‘é:rac}wofﬂwlen(@@smlds were titurated
'H-NVR (300 MHz, DMSO-d6): 8 8.90 (s, 1); 8.65 (s,
1); 8.55 (s, 1); 8.29 (s, 1); 2.89 (s, 3). NH4OAc

standard conditions. DAD Rf = 3.00 mn. M:tH = 262.
-92.



| NTERVEDI ATE 54:
6-chl oro-4-7iiethyl-9H/3-carbolin-8-ylarnine [00154]
wo@shiutoson of 6-chl oro-4-met hyl - 8- ni tro- 9H p- PEF/bs10051€13812
(80 mg, 0.31 mmol) in MeOH (10 m) was stirred at RT.
Plati num (10% w. on carbon, 24 ng) catal yst was added
thereto and the reaction vessel was capped and vacuum
purged 3 tines with argon, followed simlarly by
hydrogen. The reaction m xture was stirred 1.5 hr
inUN dar méth@tom- yMs© gemtiont ke Bivey &G [6Lllopid-PeXk-tiflhdio-adef)Rifnino)-9H- -

il.uted wth 10 m). ndflltr thr h
caﬁﬁ?k’?"&gﬂ'zﬁmtw‘k F['%SMP%'@‘%? i°F {1pL % ! y§11%§°11210 cefer %{.ﬁ)g d IP?NQIRZ s,
DMSOLdd): 6-1¢.h4 Gor,dHN 1 hEE (syIH)Q}Q-ﬁ(l:%s, d PO (si 1y B6A(H.alr &8 (£, 81D, 8.13 (d,

1)”9%1 (gilj 7’73 5&1{@‘/%3{"{]? Q). 268'(&7 b gaqgacsldvsl_%ldlo (?ngl@ DAD RT

= 199 @iy +PB=)‘4 SNHAQAC st andard condltl ons. DAD Rf =1.89
mn. MrH = 231. EXAMPLE 30:

IA{T@&%@Q?AT%QEOIF} m”?@;lr}g Igf(?,'z_'é g‘r:zi‘luco:iaoratégty ammo) gl-} 2? car&yoloté—y ]a WCo%gamza’e
[00143) oNQ8-4miiBlshyloroXiH- - baxmﬂlmdll}m Btr;ﬂuamaman(l&S @g mg, 0274

ﬂllire%udﬁ %{xpr%ﬁ'geétﬁéycogmma%& {40 me, \%@Eﬁ g& eﬂmv i wery dlsso(iivctfd in 1.5'
m{ df0anhydyous py@dnarwglkr) NaswaEDEH diédng, rOeiﬁétImncaanG t%(hw )r wa@caddeinin one
pddiast ﬁﬁ‘jhéﬂ@eaﬂ%ylmt?g ngrsnir@d BY root@mB@tt i20fbul@S The reaction was

dilute and poured Into a separator
querahere Pndcisated fhiovyge Fl'mrffsdlm profnel temebiae 38 (s (34fo) of Fi-chloro-4-
(2rz@atﬁﬂw@adaymhwowmscm&dak@m alélinhhe.| ByYRIR (@wm{z DMSO-d6): §

O B T OB A gl (PR R R R . 77

(s vxh) TA67dms Bt Goraicedid seobiidmondiiear DAD&Te= 5P it MAHEKB4M ) |
foll owed by brine, then dried over MgSH4, filtered,
and concent rated to yield

R 3 = et dilora- 940 (672 "!w g 7lidotipg n;'_\‘ | nam de

[06§44§) nE)[G @ﬁoﬁ@q (9@ Qzﬁ%orovdc:&gl )%I—k B- cf)‘bl&"\é%zérﬁ&gnm 41 mg,

0. @9287311((18 quyv 5 wagsug@m%eg in §n1 o@d%—l ;\ndgx 21121 z@mouaaogutlyn gf)::i{zCO3 (127

m§, . 92113)111101 7t Oeb@ul(z §; was]{)ddedzth§go ( $he r&ultmﬁ%ﬂ%&uﬁ&aﬁb@ AEdkd at 60 °C for
condi ti ons. . .| NTERVEDI ATE

1651-and then ﬂo&rﬁd}tolc%)h%) Fi‘ql éld%?r&hgfltia \@as gddfd @foé‘&?%WIS?lEls that were
capafed by fifu@fidn; Rhshyd oneSH i 10 fnD&K%OY1eOH in Et,0, and dried under high vacuum

Thi hol
to e&li/eo rg Q '1\5“?4 aérhxthg chqoro B&%Zi%ycarb%hr? g glg 871{1/612 a[ nlCOl%E'ilrélgf é powdery
yeitby solfﬂ@(%%@@bl (H-NMR (GRGMEJRISPEPBAL. 1873, 1Y, 1061 QSQZIH), 8.62 (d,
| 9 0053/ h1D37 m
1o 1@2%0%% gv‘ﬁglkédﬁrm) £1V@, 12 03/ h1PS7 (s, 1 H), 779 (5, 1ED, 7.43 (m,

a second portion o _
1Hyy3- 9 (s GED-EAS1 G- 3HThE°r51r°eae1dpsr%%r coppitiens: DNRE =ylefs min. M+H =
35f2||tered washed with Et20 and dried to yield a white
solid of
1, 1- di oxo- 1A 6 th| onor phol i ne- 3 4- d| car boxyl ic acid

[Oé%éilsc]’ﬁ: ﬁ)ig éﬁ)g (%grb(gn 1o; ohagle:t%%%n% %E—%ar%% -féy}ﬁamc %nefrmde )}38 mg,
0. 0&8 r@n@ihl ‘i!ilrlUr) Teaf $usmvn®d91—§ B oiMe GFb hridra- Bl dquevinnelutidBofig CO; (121
2%111'931011 e'qulg') Y@ 0herdtS. The resulting clear solution was heated at 60 °C for

t hi onor I

ol'ine-3,4-dicarboxylic acid 4-tert-buty
1idwut éfter(cpglmggo RD, ﬁzng yoliggrpyegipitated chapwrre capmesdry filtrafiorRapg washed with
1dTHPbr) wétgl' tQ%fvb @7@@‘1@( QO% bf Was. aﬂﬁl@%‘%ﬂloﬁo@HzQ—ce@bohﬁfﬂ@[m@etmamde

he solvent reduced res
LR D Vil B a2 KR L5 S Ao D RBRRS: £ 842 . D,
m). The MeOH sol ution was added drop-w se to a -
stirring solution of agueous NaHCO3 and a yel | ow
precipitate was forned. The solid was filtered,
dried, and dissolved in 2 MHO in Et20 After
stirring overnight the resuBting




yellow solid was filtered and dried to yield a yellow
solid, the di-HClL salt of 1, 1-Di oxo-1X6-
wao kaostrorophol | ne- 3- car boxyl i ¢ aci d PCT/US2005/013812
(6-chloro-9H (3-carbolin-8-yl)-amde (78 ng). 'H NWR
(300 MHz, MeOHd4): 6 9.26 (s, 1); 8.74 (d, 1); 8.54
(d, 1); 8.37 (d, 1); 7.94 (d, 1); 5.01 (dd, 1); 4.15 -
3.75 (m 4); 3.64 - 3.58 (m 2). NH4OAc standard
conditions. DAD Rf = 1.57 mn. MH = 379.
8.3G\FERNERNATE1867.79 (s, 1H), 7.70 (s, 1H), 7.64 (m, 1H), 5.91 (br, 2H). Formic acid

YA EPL gdi car boxylic acid
Sta%-ia?d%nZﬂgli est erPFO%]fES@f}i?oé‘% suspensi on of
6, 6- dlnethyl nor phol i ne- 3-carboxylic acid (5.56 g,

INBERRIEDINTRI4): 3- @anﬁieﬁz}ﬁ%l&ﬁ&zr lch@ﬁ Bl gueous
ot assi um car bonat e To the resulting

(09146} Aé@}w&n|oé§snd§ksacmomsﬁe (AB o) i DME (160pwh ws stirred at RT.
K806 a3 86 @infoB - adddidert-Bukyl Yidai¥Bhale (13 52y, QQ'nHﬁlesVere\!\@cﬁled thereto and

T ST T R AL G A
angl ke resoltiug procipivaeeswas erftiredipdfiltraione Tapglidxweratidioped in hbheethanol
(24 £AGhd BOIHXh UaLuibRigs B o glgwfy%gdu@l RERBLALbs fthtxgme%é isolated

extracte
bydiltratien to- givet 3¢yaetineethy biofade- écarbffmlec @@U@l@h&yylleatyxe@ 2yg%s H-NMR (300

Mﬁ@ltﬁMé@ @95 5. 0@@5“ Hi B0 0f 66 Mnaﬁbuews TG (mief: .18 t(d, 1251 1068 (3, 9).
nt| ad@gl C[‘ was_ _reached ?r%xture was qui ckl'y
A Serde ap tl‘P“Et%@FQ‘%“ZW M*)H*a t he organic
I ayers were conbi ned, dried over rmgne5| um sul f at e,

IN]}EI%I\;IE#ZEQE 49@(@?@9 %1% t rmae hyg do leséé‘fz%ﬁxy?’gﬁczcﬁf tbul())/ ll'e;[ €ss
[00%471 ur Atstakdwiotukioh @(&nﬁsor(lellﬁﬂ}mdbl}l cahokyio AG@ ndtrtatyd dstéa2.15 ¢,
8. BW &Lﬂgl alﬁ ’Yﬁﬂ:‘t(ﬁ) %‘ﬁj Iqu c;mgd §00H8d d) 9&9%&1 X}’?&eﬂn\l\ﬁ)ﬁgﬁonSodium

t he hi gh-vacuum pu for several hours
blsgllslsth@}mb(f)m@%ﬂd\’l NET 120 ﬁ%rlﬁ HepdDrieas 3dded élr‘ﬂ@@rﬂb@ﬁ?y k¢l¢ solution was
stlﬁ‘&ﬂ f@r - hi@fids klb’&o}vﬂethﬁrﬁt §Z7 u\ﬂa§0 195&51 bvﬁ‘see@de(dgcﬂe{@tb/ hlﬁll tﬁ@ reaction mixture

wai)stlrregi b%%: wgllegga(il\.ays Ezjlr.rmlg t&é) (G ngO Qli)s) mlg Fag idd(ad i]waneto and the
soliifign wlas BEbufht R T 219 diluikd HEh EE)AO?\)ZSO ). O&daqﬁkdus layd) was removed and

ex%@?@%@%%ﬁ%ql%o@% Ic})ﬂll%rr? OrgEl)r%C layers were was%ed with aqueousl,_hCI (IN, 3

x §0Syb Sfoll@vegdibly drine, dn/dgied ayeh MeSR. Siltpled conth songyritipte@ (P andprpmge oil.

u a v Ol l ave O~ ~-Ime
P ﬁﬁé &l ﬁg% gl}}%l 1%%% 40 gié?é%gé/ ég]fg%gegaé)e%t« @Ld%;béh &t methyl)-

md@@é ?aévaXﬂlsﬁfje Emtdvuwé%stepf lfsr SHNNRLEY %W#@ %S%Q@h%}o%d 1);7.73
(d,f15; 0000 6s, Thl 04 07 99k, 3): 458(dH 0); 1.6€dSF ¥1.218)NB3a8) 9).

6, 6- di et hyl - nor phol i ne- 3, 4-di carboxylic acid

4-tert-butyl ester in 87% yield. 'H NVR (DVSO d6,
INBERMERIATS48: B-(23m(ne;1-méhyl-m@hl ¥hind@e-1-8drhoxicQsid(ta(-bily) pster

[0@433 (,Q ﬁolé%uh ((§ ?(%/a(ng ine%%l mg%;b 12d({le-1 -C l}dxylzt: %4171 Eeg&)ut]yis:ster (850
mg3 3d4 molgins@ethanol (15 mi3 vg@ stirr®l at4RT.( oy Rafjey-Nickgll catalygti (50% g /wt
sus%lnsm& -uzﬁzd, ¥ vml[ﬁ)ras a&degl 5:1646%) and )£he I sséltvaa@ gé};&hl and vacuum purged

condi tions. r al
3 tjmpsg @vith argomy go}gogéd &@{qflrydqyﬁlmgogQE & Bq Wra W@%qud\,ZZ hr under 1 atm. of

hydzb &l Henal YRiSge6 Oith adgbr g filt€edlthPbu gl o2l ThNTiEdd ek oﬁﬂ_déntﬁ&d to an
oil [(é@) Q%}ﬁ(ﬂ\s %rnaaﬁél (ng/ls% 8? é/olrr?posed rnamiyn?{'hh )éesugg) co%l?)gllnldg (2-amino-

1-rodtthybmeth@iHindelt-d -cahoAybé aid Brtyphtyl eter. ASHIQACS standard ennditiartse DAD R
= 53 dinl PQ#60},sThe desired conpound was prepared using

the sanme procedure as for Internmediate 35 starting

from

(S)-5-(6-Chl oro-9H bet a- car bol i n- 8-yl car banoyl ) - 2, 2-di

met hyl - nor phol i ne-4- carboxylic acid tert-butyl ester

and using Boc-alaninal in the reductive al kylation

step in 60% yvyield. -94 -




"H- NVR (300 MHz, D20): 6 1.16 (d, 3H), 1.25 (s, 3H)

1.28 (s, 3H), 2.41 (d, 1H), 2.59 (dd, 1H), 2.89 (dd,
wakhosn12wds (d, 1H), 3.35-3.50 (m 2H), 3.95-4.RGI/{83005/013812

2H), 7.59 (d, 1H, 7.97 (d, 1H), 8.11 (d, 1H), 8.30

(d, 11-), 8.40 (d, 1H), 8.94 (s, 1H). Retention Tine

(LC, nethod: ammonium acetate standard): 1.57 mn. MS

(MrH+): 416.2. [00161] METHOD E Coupllng procedur e

using [(S)-4-((S)-2-Am no-propyl)-6, dlnethy -
INTERMADIA TS H-weth i Gy, 9-etrelydnd-1H-f- -carboline-1 carboxylic acid
[({0?4 h Bluds Z% Qr?}ﬁ@'l(}z?em J(‘ yl?ln}f(;lg 1 @m)&?hc acid tert-butyl ester (670 mg,

tri Iuoroac
agp(e®) 2.24 mmioNowas rdispsiyey-ig Uﬁﬂ‘mw@lﬁ 94id o PhHap isheek3 mingas R, then
cclnh&ltr?gd & 2608 %’1% BhiarQdd i l'%d*ﬁ&tig;ré’éﬁfeb Ottte ResBitilg dit wadisk6lved in a 3 M of

Ll o S o ol B ) 8 i S8 o e

2. Wﬁﬂnﬁﬁ wab@iﬂécﬂth@éﬂb aith€rehatilse Mixtuid Wasat@dddi 4 iriat R, IBenrrbycentrated

t re,Was. e .
iy Mpurrel ot Y62 ahune et s A Fhe did compouna &
mbhﬁnz Ped-teicatiydn & 8-f-eurtolifet- Dagboxplivd adid %ya dGeBu gndNapedOgubsequently
tha%%fté} byt R}ﬂhﬁaﬁgp Rl sAHRURIRAAPADRS: fMrdiR et = 231.

racte Et OAc. The conbi ned extracts were
successi vely washed with 10% aqueous Na2CO3 sol uti on

mﬂzl%@kzv}lwgfnz%w {iriﬁlwﬂ&i - XWEY- teb@i&&@@fﬂ@l]gbragment _rla_t ed - ,
ete e resi S 1171 € n Illca (,Z2-
oM AR oo oy i oo i el Rabohis et tarprox. 244

nﬁ?&ﬁWLﬁsﬁeﬂded in H,0 (5 m1> and HC1 (12 N, 5 ml) and the suspension was heated at 120 °C

fc]1 ;} %i %%n?l%%vxye‘i ionceoL)é RT% %)ar%t \{nlgg %IH\%I‘I iy &y kemgﬂor)y'fﬂt['a‘agn and then

disBivedh Inonaha®di-(B mdard gﬁturmecgsoyiﬂuyn_bmq;bg@te E[Obl@g_lB@P ml) was added thereto,
pr%av.(cg'x ﬁq‘%apye \/9 QMJr% ’ﬁmﬁreeg:h&?ﬁlﬂiﬁke \{H%rfﬁa@a b@@e'ldgye@l@ﬁ/ RAAY bdmposed

or o- - _carbolin-

H@J@qu 4(eitgl}3 e\;aget@@%ﬁaéﬁmpﬁma & ms3 &#glfeﬁ%tﬂeéi WW@AC
st d@RGondMohd) DATRRLE V2d @il 81+0f= 187. et hyl ami ne.

Trifluoroacetic anhydride (56 .tL, 2 equivalents) was
added and the mxture stirred at roomtenperature for
HﬁnﬁhﬂuﬂAﬂTﬁe49@Hwéﬁiﬁmm®omennved by rotary

t| 0 S

[(%\;lgﬁp % 2 3, 4%§etr d%o gég;cgl‘é@ﬁ)z C(g%gm? f?’p 51{\;]1901')3 AN suspended in
xsdbnes ity rPdpm% ‘(16% WéIOh,a?d ohg) Jatdyst Yidscheldndircrighand the reaction mixture

%ﬁixlé& be 1%6 8 f(ﬁh%glgur@ftﬁéﬁrcgolg@to R"IHSnHMRe&@ %oulgﬁéehte The filtrate was

c?rgen?ét:q\}/ (t:)o érgpegs t()glve fir%%hy?tgHé C(a@ohnfl_(&lO 1858 (léd\ﬂ\;ﬂgb 00 ]\%—[@ DMSO-
dé)Ss 11211)(1:1- £198.08¢br 4,1);,8.19 (8 158113 i1)); 7.82 &r §,1m); 75BIXL, 1); B28(, 1); 278

&5 n{fg&cls%%m& ”Emgmjggg D%gm ?%4( m g,g% 1%35 (m 1H)

LCMS (ammoni um acet ate standard nethod) retentlon tlne

ITERMD Is2: %Wlom ?%@%MMH Fcdbfihe EXAVPLE 40: 4 ((S)

am no-
[®1§2het4h9dthyh=ﬁﬂﬁ|¢@tbpln‘@ (87 g) 0-6Rr O Mg digge]vgd (D6HCI (1N, 4 ml) and

s&@éd%{ ﬁT gﬂt? 5 3LD6 1537r}n1§01)’¢‘/as 28000 ARreb P4 BB lreadtid il @Bier W4 stirred for

ared according to, t
é‘k @edf slo@)lhm,@lce:gonate solution (20 ml) %vas addecrI tﬁergto anc{ tge reaction mixture was

AR tAEOPIH BtOB.c G00i sl tTRY l:oxﬂim’eﬂ ffhnio Bryas eaielaxhed iwdth brine, dried

B b L5 Gl BT UL s v

"Nk (300 tHz, BM3OLS): 0k, 67$4—|)) 8.19 (s2B; §. ¢l (s;_?,l]étﬁ SN-14 ((nsg); 2.82 (s, 3).
2. 1 2.68
l\?—rQ)Aié]gn%grﬂgérEht%ED fﬁa ﬁ 1598! mﬁll '(_?/Inbl-Hl H)ﬁs (3m98 '(")m 2H |

4.22 (in, , 7.78 (d, 1FD 7.98 (m 2H), 8.27 (d,
1H), 8.84 (s 1H). Retention Tine (LC, nethod
amoni um acetate standard): 1.54 mn. M5 (MrH+): 458.
EXAMPLE 41. 4-((S) - 2- Met hanesul f onyl am no- propyl ) -6

6- di et hyl - nmor phol i ne- 3- (Sy?Tar boxvlic




acid (6-chloro-9H b-carbolin-8-yl)-am de [00164] The
desired conpound was prepared according to Method E.
WO BboBIVR0§BO0 MHz, nethyl-d3 al cohol-d): S 1. 2BCT/B$2005/013812
3H), 1.29 (d, 3H), 1.43 (s, 3H), 2.28 (d, 1H), 2.57
(m 1H, 2.66 (m 1H), 2.98 (s, 3H), 3.03 (d, 1H),
3.3 (m 1H), 3.66 (m 1H), 4.05 (m 2H), 7.67 (d,
1H, 8.10 (m 2H), 8.32 (d, 1H), 8.89 (s, 1H).
Retention Tine (LC, nethod: ammoni um acetate
INYSZRME@MIE)S.? GclBako-timerhyl-8/BtrpWMHHfrgarboliBal.  EXAMPLE 42: 4

6-chloro-4-methyl-9 oline (100 m . 0.462 mmol) in trifluoroacetic
[00 r}e sf’lummrolfmC Phe- Be car BI(P caf ar§1 nol= - propyl

acid5(16 nd} w@tshgred at i’ p(ﬁ@{l%r(é%gmg\,dr g;@ql) wassadfgg thereto and the reaction
mlxgﬁ s LN sﬁfr&f i eﬁ]él &ﬂ«feg@itéd}o §1v¥ hn orddgh ebidbd) Oh6 Bkiddd s dissolved
e

sired oun lgare

in l‘flgplf o3t Ip&ha%nebtir%gﬂ l)y B aéd ?nr.rgtawtr.lrateg sodium bicarbonate solution (20 mi)
caul¥B# A rhdlioB oflelidi bYilld thitGregelthysiired BHilteioa vesich olith B.@ ¢(Plm)) and

2 0 SR e S By e 25 P BRI e

DM3EO):: 3 $9<11s 2y, §@Hs, 3}, 8551(@, 02829 K 1%)2. 899(so3)( 1NH:QAc standard
s _ 8.3 (1H, d), 8.22 (2H m,
Congftlgl% %Rf_booimé I%I;H-’l' ). B3y 82 M
2.36 (6H, s), 2.1 (2H, ,13(3H s), 1.24 (6H n).
INTREH A s 4t b- B?Boro(zt'-;ﬁéthyﬂﬁﬂ erbamnmammm acet ate

[00 ag%lngg[%xoriofﬁ chloro 4 ml\e%lyl( 8-nitro )9H B- cagbogr?éﬁ%:)%qg (f' §1 mgn% _in6MeOH
(10(115) w%-sﬁ{r&}dﬁ!iﬂ“hyiammyr[ q1d%me @cabbg 0y ki aeuahyel ypas @pdet ithereto and the

3 en.
reau(tjém ﬁsrseé Prvgse Gppep a cg vag%ur%%T %% 3glmeF Smth arigché follf\a é%l]‘aﬂ)f by hydrog
Thalesitioe chitorpas smredass Ty edeir e gfmaleydtveeh: Hign tverumstesed Elth argon,

dlhrtédqmw( M f‘m(rg@nd:ﬁté@l ﬁl@ough a 0.2 uM syringe filter. The filtrate was concentrated
I met h nor phol i ne- 3- car bo>%¥l ic agid

to 1(1@‘1 émh M@ﬁbﬁéﬁﬁaﬁ ‘é"‘étio%ﬁﬂ}?mg]e%ﬂ mé)fﬁlsd%hg Sywpgil: HNMR (300
M}%OQMSMQ%E R/ 1432005/ 1018813, 1)i 7.i¢f (duDr DEE 6] Bt AFEAAL standard

and 2- Egl cot¥ngc il din 75%yield. 1H NWVR (300
congjijpns. 2% 1.22°(d, 3H), 1.36

(s 3H) 2 1o (d, 1H), 2.42 (mlH) 2.60 (m 1H), 2.99

ré—ﬁn 1 w 9I-EB %grb&m%?z\r&mco%nﬁéde( m i:)') 7. 22

[0((155]1H)A solgtlc@]_ of( @ cml|9|yo tgmggyl(%jl qu}rbohg&qglm{rg gfl|3|)mg $. ]@2 mmol) in
y1§d?ne](h_%1_])]v%s Qﬁreﬁ o B lnderleh- a?g@n Qt%roélﬂﬁkre ﬁ%&tﬁﬁw cﬁlanaa H}@roéﬂl&ide 40

amoni um acet ate standard): 2. I I\/[I}h uti
mg( Q/A3-pnol) sygssadded thepets pnddheppagiion mixture was stmted or r. The solution was

dile DR Y (5 Aﬁ){aﬂd [p(ulrai fn&hy dd‘p@rafbw ﬁmen emlhnmmg {ami) nod BtOAc

(Z%ﬂ&h%er %acgg‘? BIIXEIé B%sl ﬁhﬁkeg ancgéle la%era Were smaéeﬁ The aqueous layer was
extéacie® vt FXOAQ (200 25 Ju)6, Brectiombintry presmir pms iere -vBshed rtiH@y sapurated

soc%g% L b rgtel Q}ug rg 6%%31’0118@5&0931 blrhe 81kh )dn@d'rba:? I\ﬁg’ém filtered, and

was suspended in_ neth
conskpitearef @n:_\qulq_ (ﬁ-|<_:1)10r031| lgﬁbylﬁﬁtﬁpag)ogrqwgg*cgwiagndsfﬁ 2 mg) as an orange

vishduk ShLN YRR B00 MarPDetsonss): 4 ciee7teny; 106701(@11;de27(FQ):r8R3 (s, 2);

bSO S R P G LB S Sb .

DADRAL Yormiap®PkHE BM. The product was separated by
preparative TLC on silica plates (10/90
net hanol / et hyl acetate as eluent, product Rf 0.4)
INVERMEDIABB 55rd.1-RivkoNWRh{oBOCPINAHE-3 rdidaghorxfis agi +- -1rEBObeEak

%6? Sl'hgcgﬂ%h%g 81 41 OHI—IQC ac@d %7ter(-g1tyl 1der (YZOQng7 (94&5 @Mol) was

disgotyedgiEL0 & ah. 3sz1@e crhltlog H)as a@quch@ %gg%% g f‘g‘o%d later
(d, 1H), 26272m1H) 2.3-2.43 (m 1H), 2.2-2.28
(d, 1H), 2.0 (s, 2H), 1.35-1.45 (d, 3H), 1.05-1.25 (m
6H). LCM5 (ammonium acetate standard net hod)
retention tinme= 2.39 mn. (¥ = 529;: M = 527).




EXAVMPLE 45.4-{ (S)-2-

[ (1-Acetyl -pyrrolidine-2-(S)-carbonyl)-am nol - propel
waz2@361@8net hyl - nor phol i ne-3-(S) - carboxyl i ¢ arCTUS2005/013812

(6-chl oro-9H b-carbolin-8-yl)-am de [00168] The

desi red conpound was prepared according to Method E.

1H NWVR (300 MHz, nethyl-d3 alcohol-d): S 1.21 (d,

3H), 1.28 (s, 3H, 1.39 (s, 3H, 1.95 (m 3H), 2.05

(s, 3H, 2.17 (m 1H), 2.28 (d, 1H, 2.51 (m 1H),
byZa sedon( rportidirpf mGPEA (§4dng, DMBS mBioB0 Therpredipiate vehichS oyl was filtered,

ol g g 5 1) oy 3
ac{dgl-tert-biytyl estReemel on Ti ne (LC, net hod: anmoni um acet at e

standard): 2.07 mn. M5 (MtH+): 555. EXAMPLE 46. 6
E6 D|met hyI 4 { 2f(5 mlelt hyI - soxazolde 3- carboyl amr11

anki@= chI oro 9H- beta car bol i n- 8 yl)-am de [00169] The

[0? > 2_ uﬁgggéigg%#?:ﬂggregﬁ%%y?—_ -ygirmne (43 mg, 0.198 mmol), 1,1-dioxo-

lmﬂﬁcpm;bhbmeaz— 4ydlicatioRrylic) acl(i@-terhblmyl @st@H7 bag,a-252 raol)j aad EDEI {76 mg,

0? olnimé %3}9),\}2{1&:2@ d'ltﬂélwlass l?eé%é 90 Vel drgfiea}i %«? gtg%akﬁ\&as removed under

refvROressige ant, e r(esllHng g3k off) w%ils(sq_lmsd in yysOHgl gll)( The Mgg)H s@ution was
adﬁéd"c'bro;ﬂ\)qse t% a@tuﬁﬂ%!aolu@))n of&g&oﬁs&‘hﬂHO@ and/a 3%11&\&1 cﬁ%)ate v 1407n71€d The

soglq_ pjas ﬂ%eredzdrgad( zkpﬁ)dlsscévef 11( %M H8§ in Efzr% gAfteg ﬁtll‘llg% ovej’_mg% the resulting
ye(16i,solid) wasRekedt indndricl @ yield Cyelrset funid, thariEai s acet-Bioko-12°-

st an 100 1
w3 RRRa b by BB st o r AR R AREDE T B8 me). MR (00
MHz DMeRH-B)| 5425 25, (BSAEIchY); 354 61, @ $3Prcdpl; V0K bk pROIAIND; 4.15 -
ﬁ)bQ&Y l 5 63 @I‘P 125:' I\(I‘Q;OAC sta dard con 1t1onT DAiD7 %j—l 57 min. M+H =379.

hi 6r'6- 9H R-carbol i n- 8-yl ) - am de:
4 (2- Am no- propyl ) - 6, 6-di net hyl - nor phol i ne- 3- car boxyl i

mmqmm(r@ 5@*6 QDB Rorp kAR DY e BYdlic @ ARri(dyter
sal t) was suspended i n_dichl oromet hane (10

(OF301 1 # aftbarEon Ol AU B s G R FyY SE Y BLnoD in

di¢dne @i gl mtaaaedweﬁeeuaﬂdmuﬁlcmubﬁa&n(ew S ynl) AfToethe @8iting clear

00 A
coro(s sgrséutéc‘? avgg paadte(i? glﬁer %,% 1car% Lall}éef(g‘iél qugar I eZ[%E) S(MLIU.OP was stmed
at o terfipesatiiie olemighat Thg rreapﬂw rr@ﬁl%; et dilated with water (200 mL) and the pH of
théj 's@lﬁﬁ ergigp COY élrllc;' d tHHe daggr{)mggtdy L. :?I‘)le tré%ctﬂfnf ﬂfxglrez Qfgsngoured S‘m’co a

sen_azatg;y e’lgmel :EH; extrigedzwl(lsEtzq_\(.{z])ex fog ngl.) (t%remﬂ%ag;cgg &i- t%rgbu%% ?’.qfrbonate
udofib Iaﬂel’avas doid¥fiddthy alidiion of.6Bl z(qﬁeoug-Hil‘l whh éhrl(u‘ﬁg, undiH) pH of 3 was

reﬁ:haéi 31%(; rﬁu)}(_t%gl)was 2ux§lﬁ¥ axtr}_%t% thkQEfzg]((% X EI%'I)UE) in %r:gang;?_ba}’/ers were

coinbided, gried3ivir, magnekiufrabplfadd:ifiltdrédyBid(camenrated m yield etledr eolorless oil. The

mﬁ)ﬁlgrhqﬁg}%dnﬁt‘gﬁ%%é?_ Ei%gp&#a%ﬁ V\Hh rﬁ@xanes](lﬁﬁmm Qnd go%entratéﬂn% 'yield a
wiig)soljrl. [Theyolig-pfasiuetiviap placed lon Bie thighvagus i nupp Soryeverst karppsfiey which

8. 852g c%'6q|5' cﬁﬁ&t Jmo%ﬁm@ 4-8lcarboxylic acid 4-tert-butyl ester was obtained (97% yield).
| -1- | -carbam ¢_aci d nmethyl ester. "

H[wéq\ﬁqo MHz g)’l\geg) g@r (§nlzg§ (s, 1); 4.35 (“dd”, 1); 3.98 3.83 (m, 2); 3.48 (“dd”, 1);

2.81yddt; D o (z‘ddﬂ\mmnw(rs,caoyi 08 6ddB8; T NELOAE stamidicp baiditiogs: PAD Re =

ci
0‘%%'“ FMF‘ %§€|- bet a- car bol i n- 8-yl )-am de hydrochl ori de

salt (3.45g, 6.59 mmole) in 68nl of dry pyridine, was
thr a
Il@?ﬁlﬁgDﬁﬁ"F 59 (? §5r f)gf)(gﬁrl)?‘r’g ?é] /)Oééz%olzr]' 82 %lcg)rbam%rl )?ﬂ\é Mzﬁ ?lo%hbﬁ{} -4
Caﬂ@foﬁéﬂfagdﬁﬂ'bﬂy’?ﬂerof vvater vvere added and the m xture
was concentrated to dryness. The residue was
partitioned into 150 mM O EtOAc and 100 ml of an
aqueous 0.5M solution of K2CO3. The separated aqueous
phase was extracted with 507m of Et QAc. The conbi ned
organic extracts were successively washed with kater
(2X50 m) and brine (50 m), dried over Na2SO4 and




concentrated to dryness. The residue was purified on

silica (5% McOH CH2C12) to give 2.48 g(thick oil, 77%
wQ@e@sd)10ef the desired product. 'H NVR (300 MECT/US2005/013812

CchA 3): S 1.15 (d, 3H), 1.28 (s, 3H), 1.42 (s, 3H),

2.33 (dd, 1H), 2.42 (d, 1H), 2.78 (dd, 1H), 2.86 (d,

1H), 3.32 (dd, 1H), 3.86 (s, 3H), 3.92 (t, 1H), 4.01

(dd 1H), 4.18 (m 1H), 4.78 (d, 1H), 795(d 1H)

97 (s, 1H), 8.29 (s, 1H, 8.50 (d, 1H,

[091159] 9Tigdgsised qqeypount was pierared 19gpordings i Aerhiod anrﬁ@ Qef@ro -9H-B-
ca%ilﬁp@ylaxﬁﬂyﬁﬁﬂ BB dahely R hlrp h&fn@-@ dﬂl‘c@ﬂaoxylic 68id -Brt-bdE ester in 87%

(M 474.1 EXAMPL 50 4-(2-
Ylﬂlle met hyl - pyri di ne- 3- car bonyl) am nol - propyl }- 6, 6-di m
"EENRIR| (DMBO-dBh BI0MIR) 81€.35 BPRY10.1¢ (§¢);d.05 (s, 1); 8.38 (d, 1); 8.21 (d, 1); 8.16
(ddgs‘f? LS 10 g@;bfst G wa@r%?g | oy f :12;%%9](&?1,61)[99}—7;;6 % 3.30-3.14
(nf, 4; (12H ArddN &9; r B iy 1 3):-16156s, dSD nﬁH&QAc-standard conditions. DAD R; = 1.84 min.
MIRIPAQ! il gﬁm@%tdaw de: (&,&@hpm ciRei 9% ¢ ﬁré@@ﬂm@xaﬁesvcloammng

-am ne na di et hy otinic acid follow ng

ONBERDH-E in 50%y|eld " H NMR (300MHz, DMSO) : 511 27
(1H, s), 10 (111, s), 8.9 (1H, s), 8.37 (2H, d), 824

IA%T%EMEQATEQS%&)(QQ )i) uZo ;%Lo‘rliy )(%_'izmi?ﬂzyl "5’91%2@&'(23%4 n%)jcylzc fczé (6-

cHBHIHDptp-cdrb@lint BH)- arm)ie trﬂiertremllalamalt ime (LC, nethod:

niym ,acetate standard) .: 1.53 mn, -101 o
1o R s S tiadl S BEep syt B2 il sl o By pypspptione 35
st&gting from (8S)-5-(6-Chloro-9H-beta-carbolin-8-ylcarbamoyl)-2,2-dimethyl-morpholine-4-
an 1féla5me@t\/duf M& ahd Mg%h Qﬁmga'l ﬁ?tﬁ@féﬂ\)’cln)ze AR148h 508 91B0% yield.

| ne- carno
@ngp Askr ot et h250s 7). b Ge3PoB4Y &} Hha59 (@d, 1H),
2993@15 red, LonEou)d3 ¥Was sOE RAY, 805416 Mn, 2H), 7.59 (d, 1H), 7.97 (d, 1H), 8.11

-(2-Ani na- pr.opyl ).- 6, 6-di nethyl - .
it o 5 SROEY i ProB i W ofibien e . apists gy sectae
standaninéSamoh. 2- pyr azi ne car boxylic acid follow ng

Wﬁg E@?n 62% vyield. "H NVR (300MHz, DMBO): S 12.9

0.89 (1H, s), 9.42 (1H, s), 9.0 (1H, s),
[0916&L]1( 1METHPD 8: Gopilig ldyced‘se Aisipgd I-His)é)(KS)Q MQHOPX%6 6-dimethyl-
mérp?oh(lé'lg'—carmx lic a&d ((8 HlloﬁbH b%ta%arb&h]n"i@ ylfqmld«,z tr]ﬂu()fl)libeta@ galt [(S)-4-

. Retention tine
«%)c?e{%@tne psoujd Bty mggholigpd: Carmyl(lqvﬁs)ld «5@@@9@%&7@5@11 8-yD-
ariide. trif¥drbAdEtNE sad, (4.0 FheEd) PTOHI (12 @Giblek), the acid (1.25 mmoles) to be coupled

axé:féaﬁ\ﬁ@hi@_‘%g]%ﬂg tﬁl?)sgcr ) \;Iy]eré1 §a§(%laiglt% %lﬁ_ét%tflﬁg/}:o anﬁ E?Féo%é%%qna émFure was
stifred atenibjeht @mperahare f@ORIB4rs. Tbe geactioh miixtan va$ then partitioned into EtOAc

aJd?lgéézaﬂ@%sr}@az Mlhgn ?h@ig,g:i: %Xéouiﬁa&%s I 'hgr éﬁﬁ%ﬁ W&Jh ]EtOAc

et a-car % am ne mgl
Tig, cpgpingdretagts wﬂredudewelwadreg) 0&mapequp az%§0 Hiéped brine,
dn%ddévter rm;sai: &@Ic&@er?%zgnl éoﬁ‘npﬁ&gfy dl'liledgéﬁla@l_dgguas Opullﬁfamh €dilica (2-
an [l ylamn mol e e reactlon
7%?%/?@2%? &Y ¢ e%’f’n‘];‘f%ﬁr@ﬂ‘f tenperature for |h. The

sol vent was then renoved under reduced pressure and

E}t(,gﬁ[PLE §§ %%%%@tﬁyltﬁlﬁ%‘z ERnﬂ rooaqulgdnmb) %Q ﬂLmorprno?me 3- c%rboxvhc

Mm@ﬂﬂl%ﬂﬂ;@auzm,o4mmle) and EDCI (40 ngy,
C rr for
h16h TRE ShnfaRe f SRR B B T B Tl hloryort6-
cariobin-8ylpanide 68 GBSCO0ET talt) (loﬁxéd/as sisgendedGnclichlpdbneMereq 3@ anlg along
i d
R AT ke e ;ngaeﬁ?"i%%f:‘éé@%%?gas wdded and
the mixtwe singd ptyoarmistaperatpie 91 apheuarThe priveniovdsgrmoveq byagtagy\eegporation.
MySO4, and concentrated conpletely. The residue was
purified on silica gel (10%

-08-



MeOH CH2C12) to give the title conpound as a white
solid in 36%yield. 'HNW (300MHz, DVBO): S 9.24

w@ 24518037 8. 17 (1H,s), 7.81 (2H, m, 7.5 (3H, P§T/US2085/013812
(1H, s), 7.0 (1H, s) 6.5 (1H, d), 3.08 (2H, d), 3.35
(1H, m, 2.4 (3H mM, 1.86 (4H m, 0.5 (3H, s), 0.37
(6H, mM. Retention tinme (LC, nethod: ammoni um acetate

standard): 1. 46 mn. M5 (M:H+): 579 EXAMPLE 53:
6. 6- Di net hyl -

The( grodet Wd ptmﬁed m' dilioe £8- ftrslr booptygraphy (37 pathepgl / dichloromethane,
! CDCI ak at 7.3 810 (s, 1
pro%%: (f% nggé &tlgﬂé@?éq) !I\/ﬁ-lzaf%laQVe to 3 pe al ppm) (s, 1H),

i n- 8- 01
9 mcegm 817 SoHPodin & #H)s SRS IEY- é7d¥ @8&&%@ ﬁgh’l %/@% &% 3I':9 (m, 1H),
38é€?ﬁ9 &é(&%ﬁ"ﬁﬂ%ﬁﬁﬁmﬂ )5(m 1H), 22(d 1 H), 1.4 (d, 3H), 1.3 (s, 3H), 1.2 (s,

di met hyl’- hol i n- 3- I 6-chl ar o; 13- C
SHL LGS (oY SRS psghen ine = (o4 h e N8 Es10),
pyrlmdlne5carboxyllc acid in 55%y|eld " H NWVR

g}M@.@cb_ommﬂm_délH m) 393(2H. m, 3.2 (1H m,

[0016%8 ?‘éﬂdesl[%d c:éj t ul(r?f’\l,\_'l%snmparea a]:%ogd?r@ tonale pljew%@s éﬁiﬂplesf)om 4-(2-

AmgimoatrertyB- Gﬁ@m@@,ﬁ@)orphmh@s’ﬁ qﬁhqullwc@hﬁﬁﬁhsoro %‘é@ cargtégl %armde 3
CF%QQ% ;a}t% 9@7%&9%&&%%995’}?&53&1@00 RAMRLE 134 alcdhD) )65 1.15 (d, 3H),
! 2@ 6 5. | F40rADI P By D Held S BRI 4% for Tl 20 24
(mm@nmldnm}@ @ﬁj@pmyhng (@CHY 7.98 (m, 2H), 8.27 (d, 1H), 8. 78251](5 #) Retention
ta-car 0 e
T“’&Fé&&r‘ﬁ?ﬁho D ‘ﬁ‘ﬁl&’%ﬁgmﬁ 6{&? Ei(fxaccor ai ngH’E % thod E
from (S) 4- ((S) 2- Am no-

$)-carboxylic

-y
M@ﬂ%ﬁm&mm 4 nethyl nicotinic acid in
[0(%%%/%3” eﬂ'hg desujéh b@@oﬁ&p&)as% cPREH )to Mathod .FR I'HOSMBHBO0 MHz,

(d
mefhyEd a{cgﬁloj_pb 5138 @9931%%1%?—6d 35, égs 3 ;#3% 8 3 ﬁ%nfﬁ nﬁln?)l ) 2.66 (m,
114228 ({, Bl 53 (d71HZ}56 {1y, 3.36 @R 135 A D, 280, 7657(d, LB, 10 (m, 25D,

s gt Ty o4 8 gl Pone il oo et et 154 min

M@@ni): um. acet ate  standard): 2. 22m n. M5 (M+H): 535.5.
EXAMPLE 47: 4-[2-(2- Am no- 2- et hyl - propi onyl ) 1- 6
ohollne 3- ca(box 6-

m&ﬁm[l{e 3(&: 105ad %ﬂn&ﬂﬁb&h bdibcﬁn%l-»@éﬁhh@lmyl )

nmor phol i.n- 4- I mathy t.hyl ;.G
(odisSh ribet i1 coperEH (o Bl O B o k%%'%almethyl-
Jiﬁmhn -9@Bnetlyi](6-Eloro-H- béﬁmﬁl’b(blm&aﬂ} -ahiok eand Afdt6adimdtByl nipprimidine-5-
reaction, d
a.éﬁ)gyhc gcztgtclllf)\gxﬁ etho? %Cl&g;%l ée%(jz Etﬁ (ff\h%j %hgcgrgﬁ 27 (1H, s),
10t0R €115 51,1616 (IHh e BAe difat)ed.5 TR, (5541@%22@2}1@ oLy, s) 4.1 (1H,

@I s), 1.24 (6H, m). Retention time
m)zg%)?}F%ga%%r@% rgXb ii/*ﬁgl{m})n%¥ {11 o o) |on(| c a2:|
(LCABetipdnggnmapiuppaceipp pindad %ﬁ\f 1%35 Yiirred at
roomtenperature for 18 h The solution was diluted
EWIth H2O 20 i) =

_Ja! % P At .:!. 9, ’ TAl=

i T
méfpholibd-B catmi ylitaail clﬂmd9H tac eparated. The

[0%? Cgﬁﬁ cﬁ% gcrl (\FI%P%HI? C\Ev%sgy% grgd aé’é’deIﬁ '1:1} %04 ﬁ fx)émg@) yk(k) 2-Amino-

yers were ar e
prayh eeirdimetid-ghorpRhkine-3eqathdwylior oderit vvzi@*CferfPﬁHrbé@ Cb‘;‘?"lfq'ga‘élha““de
chromat ography to yield a yellow solid (51.0 ng, 62%
whi ch was shown by NMR and LCMS to be
4- 2- (2- am no- 2- net hyl - pr op9i9ony| ] - 6, 6-di net hyl - nor phol
i ne- -7



3-carboxylic acid(6-chloro-9H (3-carbolin-8yl)-am de.
"H NVMR (300 MHz, DMBO d6): 812.94 (br s, 1); 11.36 (br
W@ 2008)11030. 16 (s, 1); 9.06 (s, 1); 8.39 (d, 1pCT/BSDA5/013812
(d, 1); 8.19 (d, 1); 7.95 (s, 1); 4.77 - 4.52 (m 1);
4.28 - 4.13 (m 1); 4.13 - 4.00 (m 1); 3.68 - 3.52
(m 1); 3.22 - 3.12 (m 1); 1.44 (s, 3); 1.41 - 1.38
(m 6); 1.28 - 1.24 (m 2); 1.22 (s, 3); 1.25 (s, 3);
1.11 - 1.07 (m 1). NHOAc standard conditions. DAD Rf
trifludrodddtatisils anoHhethybQitotidfcXadPh F5%5idid. 6 HONNERt (90 Miz( DM30-de):

121 (D AR (a2, Gy 342 Gl 260 (m1ED); 299 (1D, 320
(X396, 622 toh D07 9 BALR T 63 b‘f» Aoy 9H) i BT, 553 (515,
8 %? @ﬁﬁjk 33 RErfieshs @A, Cyﬁﬂ%ﬁ? 1083 (JBHe1 1f25| (b, 0Ny, R tehd Time (LC,

ure outlined in usi ng 6- di nmet hyl

meheds ABmPHED acetaersispdayd; %1 64pip dMér%‘“fH 5358
(s)-tetrahydroi soqui noline aldehyde "H NWVR (300N+E
ERRPLE $4:9, _(;rﬂ:ﬁiyl 4)2-[(Birdh arbBiyB i

1H, . d 8 . SO d) 103
et utipbi “Q“%%%%g%g—u ;7025(1H m, 6.97 (1H,
[091L6716. 842-Afniho-pmgpyl)4,63tim¢tipimorgholing-3grbpplic n)a01d3 @@ chloro-9H-(3-
1H 5 S S 1 m T I'l
a% h8:g)a %8@ ((gﬁfbog{)sal??(%(% E%% H?p d3d ABméRiTeneBhio é’e(712 ml)

Retention tine
alpvest Wi equivelewshpLirsthideing. &losy akmalr(zﬁbonyl shigride,{j¢,mg, |\k§3 equwalents)

whiVidddd andofle nLMEBMEQl alt\T&)nisgmperature overnight. The solvent was removed by

s cPIADGRGR G 1EDUAY A1 (PR B PGS ThG oBafen plaes (100
mefBehb&hyl 'E&:taae ad @aent, rodusn RS Ol4) tiiehh 88fmg. "H-NMR (300 MHz, relative to

CB; éﬁpe | °§é’ 8(8?8 (,gal"rﬂoéiﬂdel '7‘1)6‘7’&)3(%%}!1)? 345-415l| IH%HWSS 3.95

-carboxyl'i’c ‘dcid tert est er
(rg,, 2HA23. 5‘3 fnﬁml f)H)L B3-adb mnBD), 3-1013-Aily, kBs?- %ij(d H@Ia Pﬁ 72 m, 1H),

2dioxane 1ﬁ§“‘é12 P {5L)1H) Eh)e(sfﬁfﬂcﬁ BON4YRE 3$1t)l r oS ok 639. LCMS

m nutes$ at room erature during

(e ACERP ﬁ?ftdafflénegl@@gﬁel%nen HigFTR- 39FH18 %+ 2 15&% é}l wa5§% pal e

poured into a 250-nL volunme of V|gorously stirring

[@lggl]dv ac € dqug(PCfe)lgnlalwgigf)re%ar o fEC% di r?ﬁac : tclixgd E 111—9N19ﬁ{ (300 MHz,

IITEt I ne-

ehylo ioplol 015 { 31 GadBol PGSR 20 (aﬁﬂué OérS, FBP e D, 2.17 (m,
1%1?% @Yd ‘ﬁ{ﬁi 51 (rﬁ_l'lﬁg@ ﬁ@MSQ) s éSQﬁBVblZs)) D 113, %68 (hsim .61 (m,
18). 865 (8, 2Hi)¢18gm2g{)(4é34 (ﬂll-)) 7 74%(? 7 %710%%1 2}13)8 9 4& 851) %38’8 (s, TH).
R%Benno?a T8Re LC3meBodf fMmdniim acdta@4tandaid):QM7 (uiy. MY (MAHRAH58.S,

3); 1.30 (s, 3). NH4OAc standard conditions. DAD Rf =
1 48 m n. I\/H-H = 359 EXAI\/PLE 56

] ; n | owed, usi
[60168]) cHllher desiied (@meennd obah- rgepyxeé arlwaamd§1<% Agiing- P&Pﬁ%ﬁﬁ;ﬁlmﬂhﬂ

mol.;‘;mﬁ\p? eﬁ‘l 4682509 kth CarBSlinth }tlﬁzﬁﬁméo Udnll | 5@@theTisord2le carbonyl

T R B S, kbl B SR, 5 B8 5

s§,9:0 A 5)B.BAH, @), 85)(1H,8) 192 (2, m})7.9 @HLS). ¢.47 (1B) 5), 3.8BBH, m), 3.17

& %]2)9”311(-51 ;) zéaggmf 7 32()ﬂn %P8y o &%?gh“}% 12%55 (6H;hf, Retention time

(PC 58ett{oh andb)oniugh a2@ate stghd@0): (441 min) MSZMI'I‘II‘*‘I $F261); 1.58 -
1.50 (m 1); 1.32 (s, 3); 1.32 - 1.23 (m 1); 1.18 (s,
3); 0.87 (t, 3). NH4OAc standard conditions. DAD Rf =
1.27 min. MtH = 430.

- 100 -



EXAVMPLE 57:

6, 6- D et hyl - 4-12-[ (2-net hyl -1 - pyri di ne- 3-car bonyl ) -am
WO pwsAs7 | Y } - nor phol i ne-3- carboxylic acid PCT/US2005/013812

(6-chl oro-9H (3-carbolin-8-yl)-amde, HO salt [00181]

To a solution of

4- (2-am no-butyl) -6, 6-di net hyl - nor phol i ne- 3-car boxylic

acid (6- chloro-9H 0-carbolin-8-yl)-amde (100 ny,

0.233 mml) |n pyr|d| ne (4 rTL) was added 2 mathyl

gthyI3[243 ) icH

ol he soI ut| on was sti rred over ni ght
Chﬂ% rglggrﬁz'iigﬁ g&%%n;ﬁu, then diluted with water (5 nL).

[OIIHE]m # A Binnepsoppld Gi6eiindtinl-mogholsepardenty f avitel (Gehdoro-9H-B-

cag))?lm- %fanalg\%iirl-ﬁél %%O%fg}&as s ggx rr{%‘l)l thcﬁl &eﬁkggﬁ%]}’y%gethyl amine

(4orgeakints) hslyrmatisy] isecyanaled(@ laeudvalonswase pdded Sl%‘@“@ﬂ“@‘a rfifier one hour at

rotﬁ)x%}(r%ﬁﬁsﬁé%g%s/@fvhﬁ gv]asz ren%% by\QtzgpQ@f)&étibQ 3ﬁ1e product was purlfled by silica gel

e, 1
Ao dhrp OB 43 Btgney SO BM OO R =01 e e T
NPIRr 360 ¥Hz, rélhtire GOCDOR p&k BOMtadpRg 15aphYs, 1H))@0.2 &S WY B.ags, 1H), 8.6 (s,

O, RO 1, R
1H)p2.68 (g DL 19% (d, tiied2 Golibeht aitbdl 2 6, 3HDel -H(d, 33 L@/ISdﬂmmomum
ac@ia@ sghtﬁﬁlirgéﬁlodf' e{egm{n(u%qe'lqtéi%n PMF L @y 318 34681 bonyl ) -ami n

nDrp ol i ne-3- carboxylic aci d
(6-chloro-9H (3-carbolin-8-yl)-amde (71%yield).
EXJXMM\JB @D@Q@%S @QQMTE’-QH&M $3ba3ih-3(dartBmol) 2 2-didnedhil-1pdapholin-
1), ]I : S44(s 1); 8.85 (d, 1); 8.73

::

C
.

> L8.32 (s, 1); 7.72 (s, 1);
[001’61‘] - T3a 5<5ut(omof @) 4-(®) 24Anﬂn03pr0[ﬁjl)(6m difpthyl2n@phokine?3 @ﬂboxyhc acid

(6( :tﬁomi%H b%a—gaélboﬁm— —yéga’rmc% ]Q%m(:hlg'nd%)saﬁ nbg%)g ( ? g‘9 o]e&lé&ég&m of dry

psidandes ddded mdhies pmiions o RADS B, a 3M D@ sqptipn of\}pp ¥ oblegpformate (9.2

ml Iﬁg%@ Q‘-’E% 6;xfter 2 h 10 ml of water were added and the mixture was concentrated to
ni NO-

-t neth 6/"3 di zzzet hyl -norp h°|§1\2
drymese Fharigsigue; veas a@rptépn(: mto 15 0f EtOAc and 100 ml of an aqueous 0.5M solution

oilfltglk?l@g .rh8 béphrare@ adubéts ipResSwid ektrafsd theth [50 Gd 82 FrOMe! The dorkbiitdrganic
ol I owe

eH{ragly IR |swffa81§w? pashe P T B B LR (50D stied gt Ngpp O« and

concdaritphioldiymess 4Fhe a¢shiox whsi porifli og stliex ﬁgmtgwcgs(tlé tto girg2-48 g(thick
t hyl
ol W?%?Pe)?&)%?%gd%nﬁrg@g \g& 1;11(%{ Bt by s (@, 58D, 1.28 (5, 31D,

t
1{1@&35@1)51@ 33 o Wiz 948 (cg 1@5 2(7§ (dd1¥ H), g%g% (lg) 3@ -(dd, gH) $.86 (s, 3H),

36@'8 ﬁi), 4& (&@ 1@191%183(911; 160, D& @hm)19.95 @, ik, 197 (s SLH)R)29 (s, 1H), 8.50

() 1Hb8 98 és 33%) %.g% (52;}:[) go%tl(s 1&{3 &‘ﬁjn(“o’QT’fo ({é m%ljo(i W&ium acetate

stdnd@@): A 110 mly. ;M (\VBHH*):74.B) ; 1.19 (s, 3); 0.85 (d, 3);
0.80 (d, 3). NH4OAc standard conditions. DAD Rf = 1.27
mn. MtH = 444, EXAI\/PLE58 66D|msthyl 4f
EXAhﬁ’lLﬁﬁD 4 24-Pi LY. bory D) camidedrpsepy -6.44di ','- but y
mptphol{f! %Q&%M\}ﬂ? ackd (%%BR?@H Béf’a é%ﬁioﬁln 8-yh-amide

b- chl oro- 9FF [ 3-carbol T n-8-yl)-am de [00183] To
[ePaF2k i dhe oflesired compound was prepared from [4- (2-Amlno—propy1) -6,6-dimethyl-

m%q)ilglmamlﬂlethﬁ] (@Jhth\lé 9&15&51 Eakboffin-8-yBiammichiha NI @hethiin@icdttic  acid

f§1§w§§ 'th%gaﬁgl'f qq.ﬁoo‘{lsld NP H@pﬁg@(ﬂ\@? @%@) 331% Lif 9, 16 am, 9, 89

(2%, K81y (21, @), G2Hi(3H,en)aT:8 A H, H472.04g H, 3), 991 (@D, BNEHEDLI2.36 (4H,

nﬁ,&féHg{n),?Zo(gorﬁlmg% gng) ?9'(?%58‘1 csntl dﬁ {11515 q: @ﬂegﬁod ammonium

adelo@Ostandard) : Tha mik. xt ure was pour ed |nto a separatory
~ funnel and diluted further with water (50 nL) and
Et OAc (150 nL). The layers were shaken and separ at ed.
The aqueous | ayer was extracted with EtOAc (3 x 50
m.), then the conbined org®hic |ayers were washed
with brine. The organic |ayer was dried over nagnesium
sulfate flltered and concentrated to yield an




chromat ogr aphy. The resulting yell ow solid was pl aced

on the hi gh-vacuum punp overnight, after which 1.43 g
W®@£2005/111037 PCT/US2005/013812

6, 6-di et hyl - 4- { 3- net hyl - 2- [ (2- met hyl - pyri di ne- 3- car bo

nyl)-am no] - butyl } - nor phol i ne-3-carboxylic acid

(6-chl oro-9H (3-carbolin-8-yl)-am de was obtai ned (77%

yield). "H NWR (DMSO d6, 300MHz) 6 11.32 (s, 1);

10.08 (s, 1); 9.02 (s, 1); 8.46 (dd, 1); 8.38 (d, 1);
M§ (M1H+): $014 (m 3); 7.97 (d, 1); 7.64 (dd, 1); 7.23

(dd 1); 4.23 - 4.14 (m 1); 3.99 - 3.87 (m 2); 3.22

1) ; 2 85 (dd 1)' 2. 52 (s,

AZIne- -0 on -gynino|-propyE-maspho e—3-carbox lic
aciklggﬁhléxﬁ-ﬁ[-_@ga-caﬂmm&&&g Q 0. 93 (d, 3); 0.86 (d, 3)
C dard conditions. DAD = 1.87 min. MH=_
T I SR S60RPHL 099 Prertlsoots/ BN s ety

m&ﬁhd}in 3-y1methyl] (6—chloro 9H-beta-carbolin-8-yl)-amine and 2-pyrazine carboxylic acid
h r
SRR L R b P L g
(Ifi69cH) GRovgH: (dHcé)r §él(1H»d8$yH (e A HOOL 8|1 4.1 (2H, ), 3.
(1668), b e dure m%ndﬂw?stkﬁ{e&% R (1@ RV ragmmmeetﬁe {te{ng%h) 1.69

Internedlate 61 an appropriate acid.'H N

wigy M5 (&4 H9A-2 d3 al cohol -d): S 0.87 (m 6H) 1. 25 (d
3H), 137(d 3H) 181(m 1H) 2.10-2.47 (m 4H),
a3 (m, : 1H) . 3. 8

[OWEHdTo a asgﬂﬁé}ff‘rk I\E@%lﬁ[’f_ﬁpx@@@@&%tyﬂmrﬁhoﬁg ylm'v%yl] -(6-chloro-

542
?@9}@2’9{11( &yD-3ming (10 21g0f- 532402 H@ tih-b w9 bE AB-acertilei was@dded 3, 4-

yﬁ@lﬁ@&ﬂi@?ﬂyhc gm}%m@de@i@fghﬂ' ifmmole) and triethylamine (102 ml 0.8mmole). The
1-nethyl -eth -car%anlc acid

reetzcgd%{ gllfe;,‘pasgsg%/gl at[ ng‘s mwuglgp u({rl lanT@f solvent was then removed under
reduSd-plesfufcSind Zhetlesﬁdue louas ﬁk@ﬁﬁ@ﬁh@pﬂidﬁﬂ(@@ Dl aRhe) reflifg SHiiBe was

holln I aC| 3. 10
addelayZM r%?téﬁannne S0, den ‘i é}g? g? I \r}ﬁél%y mrin (aéxfi%gll 9430 mg, 031 mmole).The
reac @y BixGredivaretigd .for mD]mph giei spleer@ weardnongd igleacide \piesdare and the
resiub tvﬁg Ear@&bh&f(ﬁﬁfbaﬁt@%@}éha 11{’1 Qz%u@&@lﬁzd)p ?@%ge{reéhsaqlpeous phase was

II’]GEb Was stirr roomte
CX%CPPH Aaed -ﬁ@f\ﬁﬁhe ONphingd exgRIOMTRYSS Bt Suaaeshizely wasBgiovig water and
briffe, @Red6VEY NgSOMPEnd @Bkitetatell @brhydv@sl ThY rdsidbd w:(s%mﬁ% &silidPgel (10%

he regction was stirred at. roq en, e
MdBIPEY TGS RS AR aiR ol Bapd o o ke gD e ANV 00Mrtz,
DNISO)t & 824 (IHc9HIN® BNtLEAL €81 (2H, bt 7e50( 3H, 1), HP@H( H07.01H, §16c (1H, d),

rans TENE P n e r S ..
T A e e K
(L¢.3neghod:Gmehinm afdiaie gandiyidn édl6a1nlg anis MEyes?® wer e washed
wth brine, dried, filtered and concentrated to
afford a dark reS|due Col utm chromat ogr aphy (0-8%
EXOMELE S36.4 eth 4 (4rmethyl pvmmdme-S carbonyl)-amino)-propyl }-morpholine-3-

calﬁ&)vhé’ac{d((@:hl&n(ﬁﬂghk?fb@hrﬁs WEIHME 9H (3- car bol i n- 8-yl car

- D

W‘fﬁgﬁ y |ﬂ‘%§?§w‘§"°f}’£?‘!§8 P 5&6& afcefdengtsa Fho‘égtf’@f“ [4:§2-Amino-propyD)-
6,6-dixgdibyl-ir@rphslin-3-gmeRylp &Bchipro-9H-be b iz @0 )Mraze  BAMSO- d@)methyl-

Py%rméxéxe—%-car{)dfcyhc?z\cgcg in SAS‘% ﬁzldl)lljgﬂ\%lg (%?5\41—1%) B@[SE)?; @526((5&1 % 10.04

(118 s)5%604( (M, m), 8.6 (18L d)EB 3 (28, 1088.728.171(PH 2m)B3 3.9 (1i, s)1.}. 221}7 61) (393 (2H,

3%2 &H5ﬁh) ?ﬁiiilym(z 6123515 m%%&%ﬂ? dn),lg G%,_ﬂ&ﬁ (g%)nﬁ) " egntlon time

L (WH‘P@ |adﬁ§muE@s®t¢@rtandar® b5 MnAMS (I%Hm:syso EXAMPLE

60: (S)-6
6-D nmet hyl -4-{(S)-2-[(2-nmet hyl - pyri di ne- 3-car bonyl ) - am
i nol - propyl |- norpholine-3-carboxylic acid

(6-chl or o- 4- met hyl - 9H 6- cat®ol i n- 8-yl ) - ani de [00186] A

sol ution of {
(S)-2-[(S)-5-(6-Chl oro-4-net hyl -9H (3-carbol i n-8-yl car



EtOH (60 nL) was stirred at room tenperature.

Concentrated HC1 (10 nL) was added and the reaction
wa@riosne®3t or 14 hours at room tenperature undePCHUSINS/013812

The reaction was concentrated to afford a yellow

solid (2.84 g). The solid was dissolved in anhydrous

pyridine (40 nL) and stirred at roomtenperature

under argon. Triethylamne (2.20 nL, 15.7 nmol) and

EDCI (1.39 g, 7.28 mmol) were added. The reaction

meMevmsstHredatroomtemmrMUreforlornnMes

[Ohi’ﬂf]s @ﬁbddegfe'd létnﬁl%um t’v;‘s ﬂf@pg'eﬁ ﬁ&om ‘to M@ﬂlodlrE)ffokH @)-1ES)-2-Amino-
oure into a ]wEar atory funnel contaj.nin

PP, b Rt e S R A 0 By R gy amide
trifli@bRaaa b inba- rhe’%b@ﬂibi‘&oﬁ&ﬁf £id 18 IpAryeie I'H-VhB. (0B SDMSO-dg):

1%@%@?}%‘2@2&0@3%6‘1%6 ‘FQ% Oﬁaﬂ%g (4% (frhlﬁgrl ne(nﬂkﬁ)éEB& (d,1H), 3.22

(motijabde (thake r.28em, 18D, B2, (dfLHD.t BH0ed,] Hard 6ddhbk 428 s, ), 8.34-8.46
(Il;g/%% §8§ kél I%f) 04 (s Qﬁ qlf 97 Y@l‘cﬂ)d'R%éf?clo\{eﬁmé ﬁ,CEtn‘Qﬁ\Qd (a;rQlongm acetate
ded drop mnse to a stirring solution of 4:
“ﬁ@%ﬁhé%hmp Et 20 (300 mL). The precipitate which forned
méas+aol dssted via filtration and air dried to yield

(S)- 6,6-Dinethyl-4-{

(S)-2-[(2-net hyl - pyridine-3-carbonyl)-am no] - pr opyl
EXAMBLP WD l4i[2€2- BmarZhosthyll-popiosdil-d.6-dimethyl-morpholine-3-carboxylic acid(6-
dﬁg-g l.or 0-4- Ayl 9H p-carbolin-8-yl)-am de as a tan
‘ﬁ—gﬁté‘&%éli%—%—kNwR (300 MHz, DWMSO-d6): S 11.28
[00377]1) AGologon(of (2-15) (68 18 t0-PK-B- 011130181 &gcarbagrogly 2, @ﬁ\lmellyyl%m@édm -4-

ylii g—meﬂ‘%l e@hy%}?cagbﬁmc]a%ldzm%uﬁ%stelj()'O 2 %5 8(914(r§m01)1)n ”17FA6é mL% was stirred

(m
at. 0@ gEIREHuI) Afferplp ming tl;f:orefcﬁ,?n Wy C(Q]Cgl&ate% andlshe zszli p(%luct was
azddtropecddvkith @HAS, €M 5 HL).2A3dixfof, of e c2uddGntermediftd TBMU 6)1 0 mg 0.17

mg-{’gﬁﬁfi (tﬁygar?gg%e (éalgga %3 @%D é\}cil %e}:]t:(b%w)c\lbarg&léu 5. met%ﬂ—propmmc acid

(45 NRERVEDIAGE: irGideCN (1 mL) was stirred at room temperature for 18 h. The solution was

d1§u’te§ %[‘%hfﬁ ??{(ﬁ T 'aiﬁé h&gédy£t§ta g%gl nngryttnrggcrohg G d&@&%@ lnL) and brine

(Sﬁmn@@e) migpiee vead deadienying ﬂmlwﬁ. weeP sepaitiesle] The adugous daver W%fr?macted
with E@Aﬁ;ﬁ’ RISORY). a’f‘ﬂe"h‘%mﬁﬂae@&gﬁgb layeRt WoIdiried Yilitertd Whd cdtnEbnﬁ‘rEi The

r nitrogen 1 O
e U PG oo & YF&’@&%HO% S LS g2 which
was showrtlbyf NMRra6@yCMeitde: 4-[2-(@amad;2-1B8hyirpobionyd]-@6-gijmeihpi-iddpholine-
3 %?rgcg(p}ga[m ch?oro—&[gg et dﬂ%ﬁ a}{?c% syringe. A beige

e Was observe orm The reaction stirred
"TRNMRAG00QVH DMED-A6)N 3 A At 5. Lh -39 f 1 e W Br(.des 9.06 15 &); 8.39 (4,

1)‘39@2@1 1)“%@ d 1307975@11? 4‘0@54%@9@) d"z@DMﬁ@n \rj a1§YIOM€1),368-

ution
555 . Tne Sy 196 B L bk e G2
3)T HEL Wag7 (& MONED AW ktaddard @hdtiyhs EDAP®; &l 31 minl M+ eS0d.t i ng
material was diluted with diethyl ether (350 nL) and
washed successively mnth mater (2x200 nL) sat ur at ed
EXANPILES6:6. 60Diimel ¢ uindlin-3-y 7l)-mrgpholine-3-carboxylic
r | .gged and concentrated i n vacuo
i 0-4-tributyl stannanyl -
[09178]di Ae desireal c@mp@md was gadsi follqvdng Be proceggogoutlimgg; ig Method C using
,g%trfzertﬂyﬁlmo\f‘mhﬁéﬁgrbgﬁﬁg eac‘i’& Exnio k’s‘}-teﬁr%ﬂﬁ%ﬁquﬂ%ﬁhé‘ balybon. 'H-NMR

nt’i on (L
(90MHad8):5 %1 G5 #i hes 8, @MMIH Bob i eRubre. 347 1H, ),
4- Chl oro- 2- (3, 5-df l uoro-pyridi n-4-yl)-phenyl am ne
[00188] Stille coupling: A dinethyl formam de (256 nli)
solution of crude Internediate 63 (1.1 eq, 70 nmol,
27.5 g) and 2-i odo-4-chl ord%henyl amine (1.0 eq, 64
mmol , 16.2 g) was degassed with N2 for 15 mn.
Di chlorobis(triphenylphosphine)palIadiun1(||) (0.05




(1) iodide (0.1 eq, 6.4 mol, 1.2 g) were added and

t he suspension heated at reflux for 15 h under N2.
wab@smiwsure was cooled to RT, filtered througPCHUSIN05/013812

plug of celite(r) and the dinethyl formam de renoved

on a rotary evaporator. The crude material was

dissolved in acetonitrile (300 nL), washed wth

hexanes (2x 200 nlL) then concentrated in vacuo. The

mat eri al was then dissolved in ethyl acetate (400 ni)
7. em(dea)s oW (151) @ 684 (1% ny, 481 (21, wat 409 (CRXxR0B65UH, m), 3.56 (1H, t), 3.2

R BTG, AT R RORRA ;A O FORAHTRE 1. o

anguehivgnacethte steiddest) sM&mnoMS((M@mhﬁQS dried over
nagnesiun1su|fate filtered and concentrated in
cuo. The resultlﬂg solid was triturated with diethyl

INgEﬁlgED{A@'@ 5H‘Lf 6Dimetinmgipholingd- Cd?&f)ﬂllle @z@@rchZqu%ﬁ -carboliri-8-yl)-
arlis ol d@d in the mnimum vol ume of nethanol, filtered

[0@@7(19@ g n?% g d;?egbpré\gg EéhliltPolneofI %%ngrtoy%ﬁg—gargo?ig-% cgbglggy é ?dlmethyl-
m&plﬁhh@#-@ar&oxﬁ/ﬁc Eiddiefi-butglrestep§l 0.4 G 22.7 mytlo))-in phbimy! @iinle vas added
an sol 1 ' e :
g)x%lg )tl\g S%ler%:,)w'[g reaci%g? QN)A% \@ﬂle& H}r %ﬁ'ﬂlﬁ%g Irgcﬁ{l {eﬂpfrw, during
wk(lgoﬁ)ne[\g—uale hjmprg{@)mate Begn xgfofng T}@nytu]@ WRY pc(u@ad ity | 250pmp golume
of! (\ﬂigorolls-l% 'stlrﬁng- gtzb d %e 3esDitingBNEry By R Btk at 26dm teR ér@cﬁl% IF5 minutes,

: amopnium acetate standard 1.70
then thereﬁl/S) )(1?@1;}_ Hpﬁle oral?,ﬁgtsolﬁlb JdB8¢ sphd way INFEERNEDS %thveggum pump overnight,
afer GIlcBroor14g fok 60 BmEhyl/ndrhaline B daibexyli0 Qikid No-cHobl WB-carbolin-8-yD)-

an?}(lis ” ai?%iﬂ()\ﬁb%}se}’ .gg{%ﬁi@%‘é@ﬁsggg%oﬁﬁ% 5’5‘?9117 f)gpl s, 1);0.42 s,

funne
1)s83$61ti4 1o;rﬁ_-®f(d do; 88 (4,11 82frét iat &1 643’( (In @):é4§; (M3~ 3.28 (m, 1);
3. %&- ﬁO(g(}n 1. A:'E Bt 1 Rs, 3ynﬁﬁbAlél%tanﬂ& c%ﬁd1§$n'srbAﬂgl £9ls k. Mt
e excess base was guenched he cauti ous
=&ddi ti on of saturated annonlun1chlor|de solution (100
m.) and the najorlty of the THE renoved on a rotary

EZQK?B g&&(%ngrbosmr -0.0-dimethvlAr '——aro 6dchY\groBH-

mﬂmthnBQﬂmhK@ﬂﬂNTEMMEWETEﬁ@hed succeSS|ver with

arbo e, S0 3 i
oBB T ShEtio? € St B o s Sup Qrath oy s cHhigonn 2 0-dimety
moyBilingédditbnyku khfid tiet-bund oot ta@r &d. apBiopiisa aljelydsyad-ferguiepropyl)-

wﬁggmagg%&%&wggﬂconcentrated on a rotary evaporator
The nmaterial” was gurlfled usin

"HRMRH(DMSOr d9n300) Elze 9906 o1 8-F g 39@)19&1 desi rlré (%1} ﬁ 8@61 1); 6.75 (br
s, d) 8bb 0B @B, lm&@exhtr@tlb@mll), 19 @ff;od 14m #; 1); 2.67 - 2.59 (m, 1); 2.26 -

1§ 2Hgopl% LNl £506 Toe® by 881 P 09
NEIJ@ACthﬁc)axd Sndifions ADADR) =a3d mii2 M-81 €430.1H) . Retention

Time (LC, nethod: ammoni um acetate standard): 1.70
m' n. M5 (M+H+) 221 II\ITERI\/EDI ATE 66 6 ChI oro 4

caEHoHli%Ta&d (é-ch%r@ﬁlﬁ B@%rb@iﬂ&%-vl) é’mée @1)c1 ms added IOOIFt l OnWl se

a solution of _Interned a L‘?;g;
[0?1%119) T b eeliiomyeh d4EanebuR- 860 Yhﬁlj)fpéﬂae“ﬁﬁ@boxyhc acid (6-
chﬂcﬁ@mﬂﬁlc%olm syitaride MOB0RI0843 ARG id Byridded i ey added 2-methy1-

VSR LA LHSERSEALC A TG O s
o\etigheadedn ittmparagug Hen viitedwitto vatmeShabjo| Tendix@gdes poured into a

segz{rggr . eltagd @ uYedglg’[hgrL{? hywa§etr ld(og%% :ﬂz‘%(ﬁ-‘}kﬁuﬁ xQzIs e§t9atc @&tﬁ"ﬁtOAc VA

I carbonate sol ution resu ting
x 30 mkh yhem@ ogmpingdeefednisrlayes werewasheskwithiaingr Elq gsganigtleygr was dried
solids were collected by suction filtration, washed
with water (300 nL) and then dried in vacuo to afford
6-chl oro-4-fluoro-8-nitro- 9H O-carboline (about 9.5
g) which was used in the suffsequent step wi thout
further purification.



Retention Tine (LC, nethod: ammoni um acetate
standard): 1.79 mn. M5 (MtH+): 266 [00191] Sulfated
w@b@siimwat (-0.1 eq, 1 g) was added to a suspenB¢DOSWH5/013812
6-chl oro-4-fluoro-8-nitro- 9H0O-carboline (1.0 eq, 35
mmol, 9.3 g) and ammonium formate (3.0 eq, 105 mmol,
6.6 g) in ethanol (175 nL) and the resulting m xture
heated at 75 C for 4 h. After cooling to RT the
m xture - 108 WD 2005/111037 PCT/ US2005/013812 was
ovet nbgaesn stifagufleral, stdaotceptated tofieldeal velle-bipwnas hvhivh was purified
vi cil{hncc?]pdn% uﬂx‘é? 58&;{;‘5@1&9%‘? Ll wa?{ﬁgsofvg&aﬂ n&) nol (2 mL) and HCl

e CO rate acuo to a
m@;ﬂ @, Tl s‘@ﬁ P@%@Wﬁfp@m altiryeq formpmippigs. rﬁlﬁmconﬁmt@s?é to yield

108f {aﬁt h@f”?'G mﬁetﬁ'ﬁl—dgd [@gﬁh@m §>§1dtne BEbaﬁBbﬁ@[dﬁhlr&h Yut§1t infokB6line-3-
m xture o SOodl um |

codap i 408 S hiPBi G Spie 1 Biey HEN M R

1314 (B sk hle41p(bﬁ¢; pit.a4 @els, 150U s 1MeBR(ACDE 8.2+ 8.4 (Y, 3); 8.52 (s, 1);

8. ftl'aoﬁrgﬂv DA 400323%%11 g)h‘i.% Wa b8 (Wah & os( 28 (TL)). 394 (s, 3); 1.80 —

L& @hllpridsa- T4 uar d);IH20s, Sarlssl (5.r8):8%98 Grd)-n &HEGA@stgpdard @xditions.
e ei powder. 1H NMR (300 MHz,

Délr)rg{té- g.g%@ﬁml%s?f 2H), 6.81 (d, 1H), 7.29 (d, 1H),

8.24 (d, 1H), 8.82 (d, 1H), and 11.71 (s, 1H).
INREREIBDIATE 6T} WR2-Qufzo-30%RA4THDBlity! POBVBIRe i1 s fHo Bk €3-carboxylic acid (6-
h?f)t aglg%rd%b: 1 5,3 . M5 (MtH+): 236. EXAMPLE 61:
chjpro-SH Recgtbafin iy "8’"&?opel) 6, 6- di met hyl - nor phol i ne- 3- car
[OD]BQ]l | Meded d wab fotlblval; @sind-5-(6-chloro-9H-B-carbolin-8- ylcarbamoyl) -2,2-dimethyl-

m01 ho%ne 4ge;_rléoxgﬁcagpg lte!rt dl%’]l)é tg1 the ﬁ%pg&)%?tg]ag% an ' Zﬂéléﬁr% -methyl-

are rom nter

prawﬁ;ﬂdllbardle aCldHirt WCQ@OO AR @S- % )P00MH2) 10, 7@ (Esl); 8.37 (d, 1);
8.3k, 1318016](3%(12]? 9395&)1) 68190% (8 38 915':1)3 86&m3f) {65 ihﬁ (m Z) 951 @ 1;

0
2{%2g m, 2% 2. (gé 1% 2(1,%(& fp,l)1 74218676 ((né 1; ifijs 3)2143,%@23)4985 @, 3);
0.§070d, 3) 1ﬂ1ﬂ1)OAo2sta41@m2co’ﬁamérm DAB)R; =2.20 . CM+H Hua4.1. 78 (s,
3H), 1.32 (s, 3H), 1.63 (s, 3H) and 1.08 (d, 3H).
Ret ent i on Ti ne (LC rret hod ammnl um acet at e

[0()1§3d hl ¢ ® scﬂutfoh 964‘ G- @THI@ mathti@luiyli -685- Q}m}thﬁﬁoé@o{i@@i@!ﬂox}’hc acid
(GEHl%rodﬁﬁ{S Eﬁ%lﬁ@??&ﬁﬂ@e Mas oPs. ﬁpﬁﬁl@ﬂi 1@5&%@1‘56’ t33Gnit) Qvayﬁ(id@@g-methyl

rom nt er ne ate 6 and met hyl nicotinic acid
iR (SO TR BT 5 oty 1 T, St vaptined 65
hduss, at 16dm tempSrafdfe, (en dilhttd with $a®r A0 @d.). 1 miGuB. 34 pbﬁrad into a

se%%%%rX gﬁné- %g gghgléché\}_%éﬁqwzm%ﬁ)(eﬁ %ﬂg réf;;) zgxd é?é&% n,gl@% f—TI#)_D The Iayers were

sh3keR 4nd3sefiBatédn Tha kiucoud 1a9€r Wasl extrhepd with BOAC(3 x I(HpL), themi@e combined
orbahjc ﬁj{%s w%re“igasl( gdWIﬂlli)_lq ’l%e ﬁa(‘nfé layu_uvas Jlne’ﬁsméls ma%‘]égium sulfate,

Retention Tine (
fﬂrﬁeqdhemi Coa?ﬁ*?’éﬁ%m vigld @n é?faég%%eaﬁélfdﬁdd?mduf vetehnyg, pupjfied via column

ch&cMié ; > 3the EXCAMRE Ge116W: solfd was placed on the hlgh vacuum urnp overnight, after

i h{t ndr ﬁh%ﬁﬁmﬂ@ﬁ 556 <£@Fta9/1 %"&Z‘E?éﬂ“m -butyl)-

mengshiad 3caboxgfic 45 (éﬁch&r@matchyblmrmylpmm wes &atﬂmddm’@ylywm) H-

LI 5 0 oA AN A Py 1
8.14 (me Bh 92 (d. i 7.6¢ Z1d0)ey23) (dd.dudi23 m%ly‘éﬁobtﬁ BhyHsT @e 2); 8:28-3.19
(nﬁTH) 3%2%:1 W@'s@%&a 2d 59 ksygxy Ba &ldaﬁ‘ #11((é88; m,; i3955(m 1):1.32 G, 3);

r(?aﬁ:‘ eactio was stirred at_anbient

1. illeﬁ%v&é« e é> 1*00‘%'5 @ 35 Nﬁ‘ﬁ%Ac Wf‘%ﬁ‘ cQReions PP Res Ifi7yminynhf+H = 563.
the mxture was concentrated to a thick yellow

slurry. More water was then added (30 nml) and the
resulting slurry was stirred at anbi ent tenperature

for 10 min. and was filteré®- The collected yell ow




solid was washed with water and dried under high
vacuumto give 1.80 g (71% of the desired product.

WO BHoBIVR0§BO0 MHz, DMSO-d6): S 1.17 (s, 3H), 1.3BCT/ESBbE/13812
2.81 (d,1H), 3.34 (d,1H), 3.46 - 109 WD 2005/111037
PCT/ US2005/ 013812 (d, 1H), 3.56 (dd, 1H), 3.84-3.90
(m2H), 7.92 (s,1H), 8.15 (d,1H), 8.21 (s,1H), 8.36
(d,1H), 9.01 (s,1H), 10.28 (s, 1H),11.40 (s, 1H).

Ret ent| on Ti ma (LC met hod ammnl um acet at e
| .A A h N Le X r

[Wl&‘ﬁr b”ﬁhﬂﬂbglte91 c@npgm@ﬁ WPéiP?W#fﬁd fﬁklfr’plhﬁiﬂ?ﬂmd@ fyom Injggrmediage 61 and the
E)Eﬁiatc{ LIBNMR (300 Mz, methyl-ds algohol-d): 80.87 (m, 6ED) 125 (. 31, 137 @,

( 56 Chl o bol i n- car ba ;
ST e TR ST oA B3 SocE o104 BD(AmBY 330 @0, 386
4. 671{‘:;6 6HIVRY (dard, 8. hemapHy) 831 &, Eﬂ)nmdos 1), mﬁﬁcgmhe d.apekod:
en in a round- .ho suspended in
mﬁ?ﬁ‘ﬁ?wgtatféta?ﬂu%g 1‘?%@““? esu(M %ﬁgs%nxt ur epvvas stirred
overnight. The pyridine was then renoved under

I]\{_;[W%Bﬁfgrég S/(%‘} =( % I3d(6 t(ﬂ%rg eﬂﬂ@ﬂl\ﬁgarpzﬁﬁztg )Ilcla%ﬁtgyl 212 -dimethyl-

sol ut’ion. The separated
maqL@mdsvl]phiagéylmw ?queﬂcuéwfbmltee@ with Et OAc. The

i ngdsoﬁﬁ “ e(gw@,; @w%%foqwb\agwmx@ﬁ Ms &lﬁeeﬁ@nﬁ&pmhne_

bri ne, over and = concen
3 e?élmzwl@t adid) 3. 3iKee.r Wi mzr@l)m@sepﬂeﬁ« by .%ddlcthﬁlyS@JWk&!ag t(®-gyp-gianethyl-
mb Eolﬁ@§k£r§d§&yﬁf&ﬁl%ﬂl N- @@Bﬂ?&x&cz@%{lyb -L-alanal) in anhydrous pyridine (75 mL)

éx\g;;'ur%qt AL ] Iiexﬂ%y 14Urg. a%-%laox%-r%eﬂg% 5%% calq)oln in- 81 ylgrrnnet({]869 g, 8.09 mmol)

Wés&dddﬂl ﬁ»tlaweﬁl-ﬂy lﬁ:tca(t&mgolﬁ hmBel.| Theamictlen {8GLESE] at Tédven temperatme

fo]g ?48 ig Otué) O%p %g 'Qﬁ@?ea&%ﬁ&% peag.laﬁ}g go%ggxl[rgcgd E%twlﬁllq-g 0O'(20 mL) and

tlueﬁeaeddalabmaxatvrseﬁlymeé aFlsanipipre)was diute ywish brjple (yhombhaidiegragted with
EwA]c (§19(e1t0b cfné?/é”[‘ﬂe @%mﬂ&ﬂr(ﬁ%hﬂc qéy@ﬁ ek ﬁgs%d Yiehishe, akddNWRred and

e At s oy Py ostph AL SERLiggid
{(gsm E(%s (%c%o?gﬁe%iyl}m@ 081201(1?8 jllb’&)rbanﬁgi% .9, 2(1ddne1rtyl)l -mofph@i-4-yl]-1-

, ] . . L, , . S,. , S
G - RET RGBT B ORGP i AP (0 M
DSIS@RBAr &1) 1.25Xs, 159.94(sn1) 8B (N BI1Y (s, HRA23s, IEXAMBLE 6653:(d, 1) 3.95 -
3, éﬁ 9) 26 Carsbyb" 6 43 682( 568% ®1P85d @1 9251 Yh a6 1Y 2R 1.9

(de b b34o(b9H15)et h7 @a?)bldl& (-3~ WHOAgrtendatl Godipes. THESD Rt = 2.07 min.
vAdfsigzgd conpound was prepared according to Method F
from[(S)-5-(6-Chloro-9H
bet a- car bol i n- 8-yl car banoyl ) - 2, 2- di net hyl - nor phol i n- 4-
EYAVIPRE 60:i(8)- 66 DiheiyTl4 Jpaspemlzdmenm byBidfe Becyrbeyi)-amirolHpMNpAR) -

[«oaisﬁnH) A &omﬁon( dd’ 1(3) 2-[&)316 CHIdroltﬂ-l)mﬂaﬁSHﬂ?:—&rtﬁﬁn smcarmui)lqyl) 2,2

S e

BB &8 nfly, viasf)stirtel. 48 200frs tefnphrature Refoerenirased HEIN@0 [l was added and the
re%&?&egg%moméat&gpéﬁﬁg e Lr'gorfl“ B HcBon ¥R concentrated to

affe®) a gellgw Pplide® Rd/&)- 4h¢ soligwiepdisspived in aghydmusyygdiae () mLo At srred at

rddR) térﬁlﬁra%r&lﬁﬂa%‘g)éh | ri#lathine (2.20 mL, 15.7 mmol) and EDCI (1.39 g, 7.28 mmol)
| or 0- 9H bet a- car bol | n- 8-

(
warsgick% TB FRAGIGR AUSHYE W35 étﬁ’EfFé"H}ga%‘c‘B‘PW"‘ﬂij ? ]13/@1%% apd 2-methyl-
nitétrakid 8).868 ¢ @3Ghinol) @aiddded. The reaction was stirred at room temperature for 14-
bet a- car bol i n- 8-yl car banoyl ) - 2, 2- di net hyl - nor phol i n- 4-
yl]-acetic acid and norpholine in 86%- 110
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WD 2005/ 111037 PCT/ US2005/ 013812 vyield. 1H NMR (300
MHz, DMSO-d6): S 1.17 (s,3H), 1.30 (s,3H), 2.19
w@ egoimh1032. 71 (d, 1H), 3.03 (d,1H), 3.16 (d, 1HCT/BSDA5/013812
(dd, 1H), 3.45-3.72 (m7H), 3.80-3.98 (m 3H), 7.94
(d,1H), 8.15 (d,1H, 8.21 (d,1H), 8.37 (d,1H), 9.03
(s,1H),10.35 (s,1H),11.28 (s,1H). Retention Tinme (LC
nmet hod: amoni um acetate standard): 1.56 min. M
(MrH+) : 486. 3. EXAMPLE 67: (S)-4-{
1§ Howdrs ktydidilnieyt with FyD (40 matd). h'yﬂe-xmaniemydulredrim hydparatory funnel containing

H%)G H’rlngl rmt X(megacarb a'{'l'g talle aggliag anii the layers were

sepfagéd: eﬂxe@amtuhmbr WEs eipraetpctnmih.i E&@o@d@ %meawethm mzlnbﬁhed organic
la e?%sﬁéda)lﬁlﬁﬁrfn@ gﬂé B Qucgfé'yer was dned filtered, and concentrated.  The resulting

eta-carb é car banby 2-di et hyl - mor phol i n- 4-

resjue Vige é*@%OLve%@.FéO 0-30 Pkt magqﬁi Arpwishigairing fplugigypf 4:1 hexanes
/ BtjoeBeb mb YNy e aftBteMtizch fEMMOwabllectd vR KilitaSion ahtihir dded30 yield (S)-

4 Bippipls i?%%%@(%ﬁt@g%@dg%g PRk ot e

acBl. @3hloror4-edhyl-9B-B&rbolinrg-yD-abkde , as 4.t8dqoiil (V15D H)., HBNIR (300 MHz,

ool 48 A 30l AL L8 a8 ot

7.3666, H®a64aﬁﬁ@hnllbr7&4:e? & en. 41 4ddat-8) (m, 1) U7 n3.$2 (mvB) 3.20 - 3.10 (m,
1)(2%'([1 ‘1% 27%43) 2%%‘9%61%23(7@ 3552 06 — 2.02 2, 2; 130 (5, 3) 116 (4, 3) 115

-3-'yl car am))MrH 4y mor phol i ne-

(s, §) é\gﬁgéﬁ qu@déenglons ELSD R¢=1.57 min
(6-chl oro- 9H bet a- car bol i n-8-yl') - am de [00200] The

R PR P R o PR 5.5 0A ) na to ethod F

[ODEST73 - cme@] lllthluﬁ-(yd) eqaﬂb atmyM)Z 62012 -1 @i Mt Tednesyorap hdded miadlsopping
I nop | din The. t Srg o

L3Sk Sel AN A2 LR AL, e PiSEE L s

un@O0trddez (Nm@ye S@ltl]}n s (sgnectgﬁq?} 30 minsx (/& *C3Hpn azsoggon of 3,5-

d1ﬁt@ro¥¥l>idm§(1 B5 éc? 80 H‘JTDJ} 9.3 gﬁg T éZOUﬁDL) wad aZch bitopwitd Via sy%m&lA beige

prcgnpg&te (vxas okfp])ved tg fqpp( e rg_qq)xon mgfcbat( g'ﬁ) ‘5C1fiq) 90 ngnz;@engr};%gylrmﬁhlonde
(18K}, 769mA8L, ¢®7 i) wasQadB@ dréhwiselhd) syrifRgd £ tieQesulfingeol{tlofallowed to
TR Y PO R N ——
rofafypsvap@titor: Zhe kavatingy injtenih maatiyted witktdptlyl ether (350 ml) and washed

su%c’g&%&% hI gﬁergﬂx?,%@m?x%iuka‘fed%blﬁgj chloncée soﬂu881§ 61 ﬁ:L) dried over

or o- 9H bet'a- carboli n- 8
mapaesiynpyliate fileigh andsarceriated A warode aferd iha §-StLyflyase-frighutylstannanyl-
pyhﬂﬁ%s[a(e%)ou@esg &1‘8 eh :5 Qr 88;3%9 Hhis material was used crude without ’f]urther punfxcatxon
0 car.bano o] i n-

AR e R e e R

product was isolated as hydrochloride salt in 53%
IgEEMEpT -6 2 SR Wiy tabdid )y 197,05
[00188] 1 Hytjlle Boupling: Acimektfl forarhi8e PSQ BILY splutippHf, cruzle Me:r(nddlate 63 (1.1
eql’gp‘?ﬁgl 35 é% 2 ho- 4Z 19r0- é)(l (1 §eq2 M gnno}l 2 g)gw'_is%%egassed with

Nzgfools'? g, Dlszlrlyroblmphw P’éﬂﬁPhF? f(du@ % 95 3 mlmh 2r@) and copper
(I)@&ﬂdeélb & eq, SRR 1D 5) whredddediafd thd/sfeldidd) tieateDef redix FKAMPllger N,.

T e g ralod g R HIES BYoph p ool ity g Grgamice

remdueﬂ’eﬁ b vdtarrevapbrati. ke Gudegwatdniaboydsidtssde 6h acetonitrile (300 mL), washed

W‘gb%‘é %i%#bﬁg%.e? /t%gfgbcg? d%l_ﬂ é?é}é/clu O dggenal &gslthen\/@ssolved in ethyl

ac§tge (490Chl)and WIshed stceessivalbwith magr W%(é)rrbb)nwrateQw@mm lpigarbonate
hyl - mor phol i n-4-yl]-acetic acid (200 ng, 0.48 mmol)
and pi peridin-4-yl-nmethanol (111 ng, 0.96 mmol) were
di ssol ved in pyridine
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(4 mL). The resulting yellow solution was stirred at
roomtenperature for 10 mn and then EDC (184 ngy,
wO2®6/1meet ) was added in a single portion. ThePCEHHS100D03812
m xture was allowed to stir over night (16 h). Wter
(4 m.) was added and the m xture was concentrated
under reduced pressure. The resulting residue was
partitioned between ethyl acetate (50 nL) and 1 M
agueous potassium carbonate. The aqueous | ayer was
solngiok (le300rmle) eatirated dodigmipploridesstusioe (208 mb).Siyiedrpyer yagnepipm sulfate,

ﬁ%?a!&"%g&‘ Eshcen®tied gl%t?uov@ﬁeereém ? eliaWids @1%&@ kvitRa@mbrd étlﬂ:? (5 0 mL) to

over SOdl um SU at e, t er e OnC ntr
A SR KR A AR AR o e

1n§ai%gm§ﬁ)ﬁ’1)ﬂ§' aRh b’on(:éﬁﬁﬁtbb’ {nBaeuoCiB lagforid die & OHlore- (Bﬁrdiﬂluoro pyridin-4-yl)-
gr adi ent {o

f . .
phg n aznuee4as 6@9 ﬁ@?[?h%/ |~§§)‘Zgb &h‘c]a E]_S-e‘)i/ |1r5 tpez §u(l)))s(e81_1eé1{ ?]tgzﬂ \le_tl'g),uthurther
punﬁbamieii hyl-NMR8 (0, desd3de 15128 Xsy RFLs 6. 3¢ (e LH), 7.08 (d, 1H), 7.19 (dd, 1H)

n%l% g hl %rg)z Rgtenti%ﬁ gg%ctﬁé%}ﬁétﬂog ﬁmﬁé un?z[&tgt@ st@1aR): 18D llﬁilWMS (M4H"):

oam 1 salt was prepared by
ncg diebemvep- 2 eqU| val ents of conc. to an ethanolic
solution of the freebase. Concentrat| on, followed by
ether trituration afforded the salt as a free-fl ow ng,

INJTERMERIAEid & 6-Clviopp-faffpere PR 300 Mz, CDC13) S:
[01)1-8593 (s&hlunlbﬂs't}umehglsﬁﬂl)a&@he .0 H),.138 361, 138mBO1.0M THP)F%s added

vzqz_biropmng_l_@nnel g)(aﬁy)lu(lprggf cgldﬁ?nteng\e %e 94 éryfé{ 43}(_%,‘110151(%?9( T&% at RT

ur{deidd, Aftertisring 895 h tH2. efekss(bape 2askfpgnciRd B the c2utiBTY adliti@n dd)saturated

ar%rh%gm_l 0%01519 {hggoni O%lxtd%%d@mﬂg tO% tﬁ%g}r{%re%lgxﬁ%ll : Iag%tm’ evaporator.
TieSedulting luzry Shstexihieed) with QIADaRfte=460 BE. tpn FxFORANPL ey the combined
mé?n'l:cg e \b%éf#é’d%ﬁé{:gsgfvg Kuth Qat&at}fcl Qod&n%&\ﬂﬁ)ﬁﬂé/ bduniBa 6300 ¥ Bt Brurated

so@@ntthoe%solﬁgb @Pé%érdﬁﬁ VR Sgdlylln)sulé%ﬁ Wé fipjeb G g gras added and

thg @ﬁhf @tﬁlc&ﬁﬁﬂé@ Uﬁlﬁi o e\&yﬁhtIiES‘heZ@ﬁiemtﬁ wagpurified using a Biotage Flash 75
l.car

- Chl or ar bol.
plElflai?.t]ﬁBtSWm Plf) ﬁg}u?-u% j LVF ]w1 n96 7y d1¥h1010 Qtéang{%le%an%l to afford the 6-

ceticC
CHlofoyidioxygH-penading es ialffghile ngidVEB fEO&Q%)F HFNMR%@WI\@I@I dmso-de):

A S0 B0 P 2100. (A Ry HRE g8 o

ac(emdstaxaqa;@sr@n(uzmsﬁv}HH*Bz% (2H, m, 3.12 (1H m, 2.9
(3H, m, 2.8 (1H, m, 1.7 (2H m 1.34 (3H s), 1.19
(3H, s). Retention tinme (LC, nethod: ammoni um acetate
I&E@W@WE 66 : B-alop-frflagey-¢ yholinsgrylapRaNPLE 72:

(@ %]et gX&l&ﬁrm Al m Mgl mBoB 431 BEtVAY hads® 'b&kl@&\ﬁl@em:%a @&ﬁUOn of
oxylic acid chI ro- 9H bet a- carblln Xﬁ#

Iteymedipdg 65T eﬂe%ﬁ ‘P@H‘ ?:%ﬁb’&d‘iﬁfamm%e“ﬁﬁ‘d Fﬁ'@} the resuling mixture

h<£2a§:g €3 ‘7?{:*3%@3 %HAhat @UE@r O®RT fhre?nﬂl)bhﬁ&élb ativ ywa} tdnoved on a rotary
-di ne o acetic.aci

c{spey PAPHG TBIRRO H Bt T B g gt metppng g added

dfopWRdVidzs vipROYsly Brr8d Bikiurd bf sw)qteﬁomem(bmﬂbome sofutign (5PPymL). The

regylting. 51 sti e)d fi r %l_e,l tﬁ@ re%p tédzédhds”ivere %oﬁ\%teﬁaﬁj suction
ﬁgiatlo% wﬁéc(%i'h gvit)er (goq@g;&g ﬂli% dflq:fq-,zg v?{ug to ht‘)gi“’“l@ sghloro- (4 fluoro-8-nitro-

9ﬁmfyohlﬁ@ @Gl @ts% $hRN9AE Hed in the 6bsBdudat sip \\ﬁtﬂ‘(&dﬂf\)ﬁheﬂgﬁlﬁcanon
112 WD 2005/ 111037 PCT/ US2005/ 013812 EXANVPLE g
Rgte@}o;qﬁtmﬁ,(]LCAfmfthozL ammonium acetate standard): 1.79 min. MS (M-+H"): 266

m h)shlfﬂéd}%ﬁaﬁl '('Ldl ! ﬁg)Zva@mue@td‘aydu&pemmh OJclhl&B 43R 8-nitro-
0X aci | or 0-9H bet a-carb oI i n-

SRGaEsneTO e s ML Bt P gl g 7 0,8 5 Bt 66 9)'in
eth@rol 875HLY -t Feifind nSdirO Bdated 2875 °C for 4 h After cooling to RT the mixture

ltere to remove an
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yl car banmoyl ) - 2, 2-di net hyl - norphol i n-4-yl]-acetic acid
and 1-nethyl piperazine followwng Method F in 12%
wQ@e@sd1103H NVR (DMSO) 6 11.28 (1H, s), 10. 35 (REX/USI005/013812
9.01 (1H,s), 8.37 (1H, s), 8.21-8.15 (2H, m, 7.9
(1H, s), 3.89 (2H, m, 3.7 (5H mM, 3.1 (2H, m, 2.85
(2H, m, 2.49 (3H, s), 2.4 (3H, m, 1.2 (3H, s), 1.16
(3H, s). Retention time (LC, nethod: anmoni um acetate
standard): 1.34 min. M5 (MtH+): 500 EXAMPLE 74:
wa$ fijt@ed @rough a short plug of Celite® washing with copious amounts of methanol, and then the

fllgatp'ﬁ&ﬁéd?r}{tled PR ﬁto' zﬁfofld leglguzs ﬁoTl%t J&)ﬂl lwa@ s@p&ﬁéﬁeﬁm I'@(A mffimum

- car ['1c acl

vo(t@mcrrﬂ Beteanol-prd3added Br@wrﬁe e ymgomwlm Str@opigire Pheaturated sodium
biGRRhAELIEONRA Wi MRS dRFBRF@ koM Ebd) ther st1rrmg for 15 min the precipitated

sogd'5 dﬁgel%e(i.qﬂ%%r ?slgor!_t]lgxre{" lgt'aC %;Ye?skaﬂ\@% \ﬁg/ eégfob Xé glne% in vacugto afford

6-Ghldve-aHflngb- 105 0 -caabtin gl yildaeénd G181 070909 stewbmnblge powder. "H-NMR (300

Qna I ti | duct
Mir SRS DR R [, E8 708 TS AT PR e
IHQWeter@oﬁ'Em(edLC mhod&n@@n@m acct# star@m@)? 1.69 ming MS, (Mg-Hj)4236
(m 1H), 4.73 (m 2H), 4.96 (m 1H), 4.37 (m 2H),
. ] ] 2 47 (t,
\ ATODIV 1 b} phokige-7-carbop c_ac1d (6-chloro-4-
ﬂ&%ﬁ%m%b@mmﬁmﬁﬂzﬁhﬁ, nethod "fornic acid st andard):

[Og?kbp%n -fl%slreg (gornpArouncf:l X’?ls prepared (fromk%telme]chafe éé and ageth arﬁqygride. 'H-

NMR{(@O[I\&IZ( EmGhiDI6C- IBH ST BOIHNS B ) A bty 1)) 2996, 2H),
[ y I
7.4 FE 05‘%9"391& né3§25§ 85 {m 1D, 3,18:3.12 (m, 1H), 2I87éd [AH), 252,47 (m,

acet car
1}{) 0’@%’2{?1 (m lH), 2.03 (d, 1H), 1.78 (s 3H) 132 (s 3H) 163 (s, 3H) and 1.08 (d, 3H).

ReleRudrBrieh 1@l Qe @b Reksnita bl akd sBndrdy! p@rxﬁan@y g\)m%) Zwﬂl et
hyl - nor phol'i n-4-yl]-acetic acid (20 )
and met hyl isoni pecotate (137 ng, 130 uL 0. 96 nmol)
EXUENTIELEK2S 6,6 IDwhyil-A- {2 {p@FrhetiyD Byridthe Flehrbaiit)-asind]-b@gyl &nofpB6lie-3-
. eddand the reaction
. m t enper at ure over
[0019ght Tht@esh}d coffehintivanpkpareatabiptdidg3OMie eCD trath EntéribdRattlbG and

d h j
el Brige SR LR AP 4R PR ELSLE RS R0 b RO, Ao . e,
o SAdX(d,UHs 53 ¢w k), a8.891(d, The7.84 (.80 + 7ewi (dUd),Wed (dd, 1H), 4.25-4.15 (m,
1Hl§’ af i3t deQREH DML BN 1 f hﬁ‘)y b 9@@eﬁgt §59((? §H o @Nskylo M (dd, 110,

ueous got assi um car bonat e ie aqueols phase

& 152 d RS Ex ¥t 2b@ Hhapd h%Qjﬁs’t% r?&lteﬂfétnﬁlgime( s BeHeds aprpgnium

acetaté@ana&ral) 1.6hgincRsimEd: 3t racts were washed with water
and brine, dried over sodium sulfate, filtered,

concentrated and purified by silica gel chronatography
eitiol gbaniyé dfrioplolid-he

m&&g&@ase‘as a yeIIOM/foan1(150;ng, 57% . The bis-HC
was prepared by adding 2 equival ents of conc. HCI

[09194hn T@tmaﬂ@mm ddﬁh@ﬁ@mn@lﬁyl -ioephfline Strabexylic acid (6-chloro-9H-beta-
cargﬁfﬁ%e-ﬂf {uﬁihé W@S anO £ Bﬁfxetﬁa{nbltw gihélegrl 7a1fnf &¥ tgﬁgylamme

he salt as ree [ owi n oW po r
2P ek @%s‘algecya@e@fowﬂde € y- m@eSb@d@kyoxﬂw pid (786 m488 Y @moles).
Thd réabtion Sixdre (s stidredt amBiedtGempeBiugeliof 13 hrd. Waterkad add¥X5 ml) and the

niZ 00 11057 BT U0l 0T LI 196 ol 28 1y
res@iing Qurhy) was 214 at andiedbtefnparat@e fdell ) mih. B was LiltGed. (Thy coBeckd) yellow

solgdr\ﬁ% asﬂ'ed5\§xl’g]h( glrt%rzang%iﬂe %rlﬁgrnlglgh é% -{r“ 10 %vg%gé% %_)::%f th«l,\@esued

pragugy  FRf-NMR| GOOMEz PMSONL &L 3776(5 3H), 1.30 (s 3H), 2.81 (d, lH), 3.34 (d 1H), 3.46
(S)-4-[2-(3, 3-Di net hyl -norphol i n-4-yl)-2-o0xo0-ethyll -6,
6- di met hyl - nor phol i ne-3- carboxylic acid
(6-chl or o- 9H bet a- carboI|n18 yl ) -am de- bi s- hydr ochl ori
de salt



[00208] 2, 2-Di net hyl norpholine (3.0 g, 26.1 nmol)

(prepared according to the procedure of Cottle, D.L.
werooah11037 Org. Chem 1946, 11, 286-291) was dPGHUw6%013812

in dichloronethane (60 nL). Triethylamne (3.6 nL,

2.66 g, 26.1 mol) was added and the reaction was

cooled to -10C. Bronoacetyl chloride (2.2 nL, 4.08 g,

26.1 nmol) was added dropwi se and the sol ution was

warnmed slowy to roomtenperature. The reaction was
(agEn a6t @aLK 3180380 Yin2Es 192 (v.4H) 6,15 (& dils Sall (g1H), BA6 (d,1H), 9.01

e t [

(s,ﬁ-{f‘ X0, %éj‘g‘?t{?%a 4§>6}g gﬁrﬁ g%%rﬁgotn 13&9 EL%“ m%thF+ gglvmg&}n% %ééa‘%ea%a%ﬁam) 1.26
miB6 WS N ):itkl.carried to the next step. Retention Tine

(LC, nethod: anmoni um acetate standard): 1.20 min. M
M-H+) . 237. 0209] Internedi ate 59 60 ng 0.14
MﬁWQF eupl w%:&f]oy evelse Amidss or bet -carbolin-8-
VG ab V1PN 2 Aime M pabREsHIMaeaichemat e (0.5 nl) was added.

b e B G859 USR5 e

acidn(1.Dimd{)L EDC) (1@nainal} andtiechnade (1.2 oami) te b edugled fvere taken in a round-

- - 1,- - dj . - in-4-yl)-eth .
of PR s LA Lt 2k Koo JR0RE . o
pydiopwissken ratpyed wdentrpdyeedpagssusg and thedesfdoe W& paditiened &t EtPde and 5%

aqﬁ&,u:rpaaz@t# I5Slu @R TROR am&a a(&l@dlsgpqaasd Wi @Sithel EktM@EH Rith BtOAc. The
FIl ash col um chrona ogr ap

copPiRR GFERE Wth aussestineth d*rafhe&f Wl&f Jelr gnd Sripovitist | ovennipehs and
co@Btraidssaplueldl. The reditd Kals/paiifdan sili¢ado Bikg the ddshgigestutat i on
i n vacuo afforded the title conmpound as a yell ow solid
(22 ng, 29% HNI\/R (300 VHz, I\/E()—I—d4) 8 1.35 (s,
BEX) ' ¢-Dif? ©yrr@id -eh@])-frorphdlide-3-@rbdfylic acid
3.76 (m 3H), 430(m 4H) ,
L!Cmbrozb'(ﬁs-laetagcaé)gln{égg%a%ig): 1H . 8.52 (d. 1H 73 (d
[09_1%6;] glip4legizgd coppgpund Vﬂéﬁ)@ﬁpp@wcqrdlngto(lﬂ@odrﬁaﬁim a8)-5- (6-Chloro-9H-

beémﬂlhrpﬁg@eﬁ%ﬁS/l@ZQIdﬁH@@ﬁ ShrphdlinlByMdRic MBa (MaHs)roliokéd in 82%
yleid [ EMRCH. MiTa T dgcd bRk SRk Bt | 7irdOh{ris 260 4 15,

2. 47ehy B3smsp ey e.98tm,cay, bomlmo 8a0i(6l1H), 8.23 (s,1H), 8.41 (d,1H), 9.05

; iy ! 00210
o2) (g G PPE AT ot FRhanrntie) pREM BBy s gy 179
mihy MS{r-PRo47013- 4- yI ] - aceti aC| d (200 ng, 0.48 mmol),

trans-4-am nocycl ohexanol hydrochl oride (145 ng, 0.96
and dllsorop | et hyI am_ne (124 rTg, 167 uL 0. 96 6

chroapmbamoaﬁgrvglaﬁilda n. EDC (184 rrg) was added and the

nvvas stirred at roo ture ove
(ODERT ) Pl s Sommpolsto e PR Oy e i 8 o 9B
bemc)iﬁbbllirES yiesbaaoniy-2 nidindied motpholiird- ylpdjdlﬁzﬁzdldm&§$&itﬁle il b@% yield.
1 r 5
BSRS89 0 P Bt PP e B30 b, 21
(d,QHB 345 1, W) 5926n1lg, LENTHS7 cdAd), ﬁéﬁ-3é§l(mé’éi)$3 Gheld.cl Hieds1eoh, 1H), 3.89
1{6‘7 g&%ﬂﬁ) 33 (&)hfi)n@ 20 Eh” 1I-ﬁd8 V@IS, %1 ldmﬂ‘auid @t(@ 1,132 (s, 1ED.

tered and concentr at ed crud resi d
RW%%GP (L1 grgthodoampmonisn e@;amssﬂa@@ lp%ﬁr{nfn oM WPE} r*?&?a

gel chromat ogr aphy (nethanol / nethylene chloride

(6ehlb_1;gt9mbummm&ymam boxyl | caC| d(6- _ T
4 0
G R S e o e

be@-celdrdhnvfa}/leemaslom-z@dmethyl-morph@iinaﬁylkaohmmiacd wopdlingin 86
the freebase. Concentration, followed by ether
trituration afforded the salt as a free-flow ng,
yel |l ow powder. 'H NMR (freebase, 300 MHz, CDC13) S
11.71 (br s, 1 H), 10.21 ¢%-1 H), 9.06 (s, 1 H), 8.45
- 8.27 (m



2 H, 808 - 7.84 (m 2H, 6.36 (br s, 1 H, 4.13 -
3.81 (m 3 H, 3.72 - 3.56 (m 111), 3.51 - 3.37 (m
wQ@20dp/118303 (d, 1 H), 2.79 - 2.26 (m 5 H), 2.AGr/USHIY#3812
(m 4H, 1.54 - 1.30(m 5H, 1.22 (s, 3 H. M
(NH4OAc standard conditions, ES+) e/z = 514 (M+H) +.
DAD Rf = 1.39 min. EXAMPLE 78:
(S)-4-12-((2R 5R) -2, 5- Di net hyl - pyrrolidin-1-yl)-2-o0xo0-
et hyl | -6, 6-di net hyl - nor phol i ne- 3-carboxylic acid
yidl@ - ‘HNMRE3@MIL DMSOad: 0 6 [1i17 (B 1)30d9131t)e2. 1ot ©-1Hy @r7d chiHy 3.03
I 2
GATRPAEKP B2 QU0 T G R P M BT (8 g ot
S%ir(dde@ﬂé (CbIH)J\%@a(srﬂih)eIOS (5 111128 (s, LH) Krtgltwdflzfel( » method:

an?n? ﬁnna%émteth{a@x)d% 185 6l SEslovMetti 4u63di chl or onet hane (3
and cooled to OC. Triethylam ne (405 ng, 0.56 ni,

4 0 mmol ) was added. Chloroacetyl chloride (226 ny,
EXANIBLI067: (B-40; [(IR@loky-¥aH)-SibEHhwbadoyl iyt € Biedml has pholine-3-
1 nl) .an ad gdr T%emxtme\msvmnmdto
Qﬁ%%ﬂk@%§ﬁ£¢%¥%§i—%%%ggﬁﬁiﬁgdﬂ%n addi ti onal 30 mi nutes.
[00199] r eFled desifed waspodid widseekpuvied ccolilinf kooylethat itwore [(C55-(0-Ghloro-9H-
be X ! af:t chgr\%amogﬁ yz}z\(%‘net%rf g‘l Wgalilbﬂx% gi Ec%pc gcrn]i %?doZ Qn\égi lammo ethanol

S con ntra
mms% ivif. | TR (40 M@@M%@aerﬁlﬂéds b 3q (A Hodh D, 275

(bé‘ﬁ'ﬁ}) Q'9Hf{§ ?ﬁ%t é“iﬁ(sfits@ﬂ dﬁfoOB 65 (o, 248 70-3 BB b, MsH, 3. 93?161 D), 4.69

h h
A I bG35 e fuipeebDy 366 gD, 1068

(s, 1t BLIse). WRGendbis SRtev@d, inBthad: Rindohing aoftatacetdar):t .47 @in. MS
Ny and water (2 nL). Potassium carbonate (477 ng,

) was added and the reaction was warmed to
40 T.

E}gAIQBL 81 é 6(4—81%6& 4- 15611@-.5 tugéﬂlo W&Hﬁlrh&ﬁﬂahﬂe yéa)bo%&lf&%cxd

prepared as describ

6 -Deiasc i@&éﬂh@@ﬁkn acetonitrile (1 m) and added
[ofgEEuW ’:f’ﬁe de:m:@ corﬁ;%"él&i VRPrdpRed WRsRE i Metg&@ ahd [S-bd-€floro-9H-
overnig reacti on was cool ed t

befaaralin %szfb@f@yhf 2R PRRAL- 4 §f&f1<i/ é‘&‘d i aﬁd gfcaé%%ﬂf’(nf The
prBdukt xaﬁdsoafﬁkdedhydﬁ’ocmeeders@m td Bk yidihe ' HNAAR {300 MHA®S0): § 1.34 (s, 3H),

t
1 Shholficr Gt Al e d PR AR P 4 7o
1H)4AD981d) 1H)TRE1 G, gﬁhi8c17(lda#©r 8.4da@l, XL B-4% B8 (iR -G8l (8, BED, 9.30 (d,
1I-Wa&{§t;emiog FI‘inergL& «g'hoqr dn%gonler?:fcetMg §%ard5rh%6 nff. A28 tI\@+IJI+§‘3495 2.
tere concentrated to an” orange foamin
vacuo. Flash colum chromatography (95:5

E}dmbt@ 6@@tmsanﬁletmmﬁmk@nafvﬁraaﬂd@»cba@mwmﬁwﬁphlbmonnea_
€ il d| oxane (1 nlL) and

et O oy e ation with ether
[oaﬁmr d!ﬂie delﬁﬁ:dtcbﬁqboﬁnd warmcpmad agsrdiag yeeMbtbod B frbin di(S§-3-86-Glgjoro-9H-

be?as@arbogl?q?-%bég) 8 %tﬁ/g %ﬁg@ﬁ}n 4-;1% %ﬁe§§ 2( gg a 1§ H) ]ang’ 8 4-

(aﬁun:b&et@yi)pyﬁd-:pe T8 Bodugtwyas 1qq)ated 3s Mrc(cwpndp}qylt 1@31@1&(1% THNMR 300
M%IEDD of- 5323 3}1?’;)49 @ 3#? 263 30 F ), 3 o% (&%H&% 48:'((Ii'|)lﬂ) 8, ﬁﬁt 1H), 3.74

etentl o

(119, 4 ‘i%@“ 2Hh 6% (dy a?:%’i it )s%gdd‘déﬁd 216, §P- W"n(d 1%853 (d,
lfgxl\/gb%)(s 1#198.58- (s, 11D, 9.0Xs2090/ RedfA3r ThT (LUSQQQ& QindBdm acetate

L , .
Stafééfgfig? i MS AT BRY-3 - net hyl - et hyl ) - pi peri di n-1-yI | -
2- oxo- et hyl 1- 6, 6-di met hyl - norphol i ne- 3-carbolic acid

E{(EM%HE 96 % [% I_k ﬂlycﬁ@[vggtlh{/lrbn%n&h)l VWE 8(% ethL/lq %%ldﬂleﬂ%/l morpholine-3-

SOl Ul I_U

- 8-yl car banoyl ) - 2, 2-di

met hyl - nDrpholln
4-yl]-acetyl }-piperidine-4-carboxylic acid nethyl

ester (62 ng,.0.11 nmmmol) in a mxture of anhydrous
ether and toluene (1 m: [-f)- was stirred at 0 C under
N2. To this solution was slowy added nethl ymagnesi um
bron1de (3 O M |n ether 306L, 0.917nmol ). The

.



stirred at roomtenperature overnight, and then
guenched by addi ng sat urated agqueous sodi um

whe@anbosat e. The resulting m xture was furthePCHUB200% 613812
with water (10 nil) and ethyl acetate (30 m ). The
aqueous | ayer was renoved and extracted with ethyl
acetate (30x2 m). The organic |ayers were conbi ned,
washed with brine, dried over nagnesi um sul f at e,
filtered and concentrated to afford a yellow solid

[00202] g )5-(6-Tiro- 15 et earbidis-Siyliniblineyl)- 23 ditBth @:mdrphotifi-# gl doetic acid

(2%‘1}3‘{86@51%1 Sﬂpeg n-4ffr¥-ﬂft% %(1 e, W@? Q%So(lv&l in pyricine
(4HL). 8hd feshlting Slellb})/ s018t1®2va(s dtirred jat Hpm tgmgpoature forgd @ nqimand then EDC
(I%i_%g, (f‘9|_6|)9n]un$l‘}i was]adhgd’ 1n 4 si%]le porﬁorp 1Th(e ri‘&act?on ('?letul% W aIlovx%d 1".:{)7st1r over

night §1p l'()quqéﬁ mL wqadde angghe( metuge ‘FLBS cogcegp;ated Lg)deg Ied(lﬂzfi piessure

THe) resuﬁmg Qesidud wgﬁp art{ti®hedZbetPeen éthﬁ %cetat& (SbanI()rﬁnd I "MHhueous potassium

Caglﬁ?gatg t andar %}%rog'gl l%lc%%(%racte with ethy] acefa?egb T's0 ‘mL) ani_é the combined

" exBaddi wat lwuhhed -tk map:r P bribiendried phor -s@digx culltel filtdred; and concentrated.

|
Tl% c% 1'%{'%1 9‘{[1? gg{]tg d rsbli')éfa g&a%po%c}glag}:‘l}a&ﬁe a/gﬁe chloride and methanol
grmdl@roo i pefferd rpord - 443 degnomcne&tyi pipgrigint L-pire-pro-ethylg.0-gigrethyl-

m&kphotine BRbdxy MRS 4 t(ﬁ&@r&ﬁd—bétﬁlcarﬁoﬁh@%ym&f Aérzﬁ?ellwzqgalﬂt—])ﬂ mg,
and the regultln gn was cooled to

621{@(.‘1 FPgRis- {{g Li"As DIRR aIl:leé1 g|a B192 quwiléntbof Y- o)an ?Om solution
ofatkd @ekbhsa. tdvaceanaion, dfoE@lret:]tbly&ﬂaei finaatoh Rffbided e tshlom, a &pdflowing,

h
e e e
(o] ¥ LR 4T — WS(HQR Hoiedd —t7<5'6\ﬁmr2nm, 6.84 @bter é»rtpeﬁé?t?lﬂm@ Byard -3.26
(m?ﬁ‘fﬁr?ds (?c?&éﬁl?] 23l rz"dﬂ&% fﬁﬁ&'sé‘u%ﬂ%v%l? n d(ﬁhﬁ Aokd, Pip, 138 (s, 3

was concent
Hy dda6ed THr bESURAT (TS PESTHURAVHS B cortfoondie) Her itk AT’
pgbheL 13ndipvat er. The aqueous phase was back-extracted
y Wi th additional ether. The conbined extracts were
washed with water and brine, dried over sodium
EXAMPEE e1: 4f244-By@ckyaiedic Dt elokd-ah@H6.b-Gingthphmerplydind-Bwarboxylic
Li.d.was triturated with 4% ethyl acetate
ford
[082@31di Wit hipdired - conpoyidpewas diyntbesized atrsbxgxyﬂ -{6eChdg 0-8H-beta-carbolin-8-

yléaik&%oﬁ?%_ﬁ/ -difet %&ﬁ% ﬁxé%gﬁ%@z i%é@%rﬁ% -h L{ﬁ/ﬂgpeg rng fcﬁ’lowmg Method
rb?rl%sylelg H)I @gOIY[Hz ]20}4)5 8.5 (Ald,s) §é 2@1 |s}) 7.8 (lﬁg sX 544 6LH, 9,

4W(§E{091¥]3§9137E|“(¢H m), 3.6 (2H, m) 3.56 (2H m), 3.12 (1H, m), 2.9 (3H m), 2.8 (1H, m),
. me

di ne- | ic acid

17 il g e st S D pheiuims (80 motg: afugofggge sundare:
1.3@m di ssol ved in nethylene chloride (10 ni).
Mg h og&acetlc acid was added (305 wulL) and the

S |ng solution stirred at roomtenperature 2 h.

Addi tional trifluoroacetic acid was added (300 ul)
EﬁﬁﬁPiﬁ 2. 4GREh VIOt bliEE - 68 dimOBnt BHB e iR x Aicd8Y &6-chloro-

The pal e yelTow solution was concentrated to afford
IHetyrparbolingeillepmide whi ch was triturated with ether. The

[08204]dS THELcGireR Q&h HcBkhsade usm% b6[5- (&SQM%QDQI ﬂelél-&g%hn 8-
PCT U82005/013812 sucC ﬁ |I§J hlon and
‘éf@ s B

SIERREY 3, SODF RO T el o G S yan e ot B M i
6095 gield A 91-NMR (300MFH, Dm)o&&m(lﬁ A®i2d (B Int), 1BEH, 917,528 0%)s), 4.1

(311'"{53\'%@ %19 %) (?ZH 3_[5/{59 ap2 i&ﬂﬁf‘ )063 iéﬁ];i,s D19%36thy), 060 BB, m).

Rét&ntiptiah(Lek wedid: b\emanmpqgtateusm@rm % ivanoy$ M- #12met
hyl - nor phol i n-4-yl]-acetic acid (100 ng, 0.24 mmol),
3, 3-di net hyl - pi peridin-4-one trifluoroacetatic acid
salt (116 ng, 0.48 mmol) and dii sopropyl et hyl am ne
(62 ny, 85 L) were dissolvdé-in pyridine (3 nL) and
stirred 10 mn. EDC (92 ng, 0.48 nmol) was added and
the m xture was stirred at roomtenperature 4 days

“AZ 2




was added (3 nlL) and the qguenched reaction was

concentrated. The residue was partitioned between
werdvphimaet ate (50 nL) and 1 M aqueous sodi um PEF/D82Va%/€13812

(50 nmL). The aqueous phase was extracted with

additional ethyl acetate (50 nL), and the extracts

were conbi ned. The extracts were then washed wth

wat er and brine, dried over sodiumsulfate, filtered,

dri ed and concentrated under reduced pressure. The

resulting residue was purified by silica ge

h

2 9B emise pi peri di n-1-y1) - 2- oxo- et hyl ] -
[0?%@dl 'IIIII?et h&é fCBB&Iuh&‘e w§s CﬁESﬁ%yIdsﬁg agq & Chloro-91|‘1 -beta-carbolin-8-

hIoroa beta carbolin as a
yl¢aghamoyd 3. Mmeﬂzg%orphph@4ﬁ ]@cqqepc@ ath 1- Wﬁtgyl Fﬂl[@ﬁlélfl% g)lla\(jmg Method
F 08k @ equi val ents of conc. to an ethanollc

EAME RS b il & ?@?%@@0‘3"%&2%& 10 %) 52455 o m, 79
(1L 665,85 QW 3.7 YSEL In0YS. DOWcled, 255 KN 7 SII3), Z30CHMK ) 285H. 5

%&(3@[15)H§Eete%tm£é1hfigc et g o r%xmgglmz Cfm%% &‘S?daxd} 1?521&:? G MH:

5d), 4.07 - 3.92 (m 3 H), 3.83 - 3.89 (in,
6H)279268(m1|—|)262240(m3|—|) 1.41 - 1.36
3 . , .

caﬁﬁi‘)hcaéla @bﬂ@%ﬁ%ﬁ%ﬁhn 8- Q)I\E}nﬁé = 1 79 m n EXAI\/PLE 81

6- Di net hyl - 4- ( 2- 2- lidin-]- I
(OBARAT3- S DR CoRBEE (B AP, 5B k- (oy Hork OB Rbotin s
yl&h‘ua&og@ab QIdlnlﬁ:ﬂﬁl- mbl)ghcamzud;e] §c024c7] adch e Galiadtiiye dn@pivpeu fdlowing
S cor ds, C . 1
Mgggch? 4 60n2fx og%?galélﬁ %j)llnq'g%g)(x ave %Eﬁglilef]d_péd_dﬁﬁ él?n 51(%%6:% gfef&m H-NMR (300

—car
MiznCRCliedpat &, Ba) 8.andl, b S5 (dilide 8.37 K, NNRS(1300, Whigd. 73 (m, 2H),

%I?Q?ﬂ%‘ﬁ 3;%1 %1%73 455('? éf)f) §573(9n Qﬁ) 2B g@}}%ﬁz i?dgt 1), 18507«? 3H), 142
(dz338p 1. éihﬁm gg{) Rptention Time (qﬁhog&)fmgmvpd(s@gga@ 11147@111 {Dlode Array).

M- (REHON1440MAHBA2(S, 3) 1.43 (s, 3). NH4OAc standard
conditions ELSD Rf = 2.01 mn. MrH = 498. [00218] It

w || be appreciated that conpounds of the invention as
EEXE!IPDE i7$:i16(d-[fremEtilab 19Y-tebadolimhdcsipeoyt-2 G alihahyil-morpholin-4-yil-

E a r | gB Fg prepared according to the
ace r1§1 eIIIgarg' xhl‘i:2 a% drIne Yes 0219] Experinmental data

[00207]c e i3 @iGhlosoc b étarcyrbdiorptaarbdwoa2- @@mybpmmw yll-acetic acid

W, I T I
(2?:O ﬁ% 0. 49 n;I;’I?)B a%d néth 1 %%ICI) céate Sgﬁl!}dﬁ/ USZOOS/ 01312 wRfeYdissolved in

P!%‘Ff*ﬁé‘hﬁ‘&) NSIr?BTéﬁd % e twner%F femin FhGwss asweaflwhg éeacﬂon mixture
whROIBHd to 8t afrbOm tehipérabbover/metd (13 h). 1AdH 82 meliyPis@mipcotatd Q37 uL,

r%mol% ]W]és ?d%gd and the mixture was stirred an additional 24 h. Water (4 mL) was added and
the mixture concentrated. The crude residue was partitioned between ethyl acetate (75 mL) and 1 M
aqueous potassium carbonate (50 mL). The aqueous phase was back-extracted with additional ethyl
acetate (75 + 50 mL). The combined extracts were washed with water and brine, dried over sodium
sulfate, filtered, concentrated and purified by silica gel chromatography (methylene
chloride/methanol gradient) to afford the freebase as a yellow foam (150 mg, 57%). The bis-HCI
salt was prepared by adding 2 equivalents of conc. HCI to an ethanolic solution of the freebase.
Concentration, followed by ether trituration afforded the salt as a free-flowing, yellow powder. H-
NMR (freebase, 300 MHz, CDCl;) 8 11.04 (d, 1 H), 10.48 (d, 1 H), 8.95 (s, 1 H), 8.48 — 8.31 (m, 2
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H), 7.96 - 7.79 (m, 2 H), 4.48 (dd, 1 H), 4.13 - 3.92 (m, 2 H), 3.88 - 2.97 (m, 9 H), 2.84 — 2.35 (m, 3
H), 2.09 — 1.90 (m, 2 H), 1.85 - 1.52 (m, 2 H), 1.38 (s, 3 H), 1.23 (s, 3 H). MS (NH,OAc standard
conditions, ES+) e/z = 542 (M+H)*. DAD R¢=1.72 min

EXAMPLE 76: (8)-4-[2-(3,3-Dimethyl-morpholin-4-y1)-2-oxo-ethyl1-6.6-dimethyl-morpholine-3-
carboxylic acid (6-chloro-9H-beta-carbolin-8-yl)-amide-bis-hydrochloride salt

[00208] 2,2-Dimethylmorpholine (3.0 g, 26.1 mmol) (prepared according to the procedure of
Cottle, D.L., et al. J. Org. Chem. 1946, 11, 286-291) was dissolved in dichloromethane (60 mL).
Triethylamine (3.6 ml., 2.66 g, 26.1 mmol) was added and the reaction was cooled to -10°C.
Bromoacetyl chloride (2.2 ml., 4.08 g, 26.1 mmol) was added dropwise and the solution was
warmed slowly to room temperature. The reaction was concentrated to dryness in vacuo, redissolved
in ethyl acetate and passed through a plug of silica gel. The eluant was concentrated to a yellow oil
(345 g, 56%) that was carried to the next step. Retention Time (LC, method: ammonium acetate
standard): 1.20 min. MS (M+H"): 237.

[00209] Intermediate 59 (60 mg, 0.14 mmol) was suspended in dichloromethane (3 mL). A
solution of 1M potassium carbonate (0.5 ml) was added. The organic layer was separated, dried
over MgS0O, and concentrated to dryness. The free base was dissolved in DMF (1 mL) and stirred at
room temperature. 2-Bromo-1-(3,3-dimethyl-morpholin-4-yl)-ethanone (30 mg, 0.13 mmol) was
dissolved in DMF (1 mL) and added dropwise. The reaction was stirred for 3 hours at room
terpperature and concentrated to dryness in vacuo. Flash column chromatography (93:7
dichloromethane:methanol) afforded a yellow oil, which was dissolved in 4N HCl/dioxane (2 mL).
Concentration in vacuo afforded the title compound as a yellow solid (22 mg, 29%). "HNMR (300
MHz, MeOH-d,): 6 1.35 (s, 3H), 1.41 (s, 3H), 1.43 (s, 6H), 2.98 (m, 1H), 3.45 (m, 4H), 3.56 (m,
1H), 3.76 (m, 3H), 4.30 (m, 4H), 8.04 (s, 1H), 8.39 (s, 1H), 8.52 (d, 1H), 8.73 (d, 1H), 9.24 (s, 1H).
Retention Time (LC, method: ammonium acetate standard): 1.16 min. MS (M+H"): 514

EXAMPLE 77: 4-[(Trans-4-hydroxy-cyclohexylcarbamoyl)-methyl]-6,6-dimethyl-morpholine-3-
carboxylic acid (6-chloro-9H-beta-carbolin-8-yD)-amide

[00210]  [5-(6-Chloro-9H-beta-carbolin-8-ylcarbamoyl)-2,2-dimethyl-morpholin-4-yl}-acetic acid
(200 mg, 0.48 mmol), frans-4-aminocyciohexanol hydrochloride (145 mg, 0.96 mmol) and

diisopropylethylamine (124 mg, 167 uL, 0.96 mmol) were dissolved in pyridine (4 mL) and stirred at
room temperaturelQ min. EDC (184 mg) was added and the reaction was stirred at room
temperature over night (16 h). Water (2 mL) was added and the resulting mixture was concentrated
under reduced pressure. The resulting residue was diluted with 50 mL 1 M aqueous potassium
carbonate and extracted with ethyl acetate (75 + 2 x 50 mL). The combined extracts were washed

with water and brine, dried over sodium sulfate, filtered and concentrated. The crude residue was
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purified by silica gel chromatography (methanol / methylene chloride gradient) to afford pure 4-
[(trans-4-hydroxy-cyclohexylcarbamoyl)-methyl]-6,6-dimethyl-morpholine-3-carboxylic acid (6-
chloro-9H-beta-carbolin-8-yl)-amide (148 mg, 59%) as a yellow foam. The bis-HCl salt was
prepared by adding 2 equivalents of conc. HCl to an ethanolic solution of the freebase.
Concentration, followed by ether trituration afforded the salt as a free-flowing, yellow powder. 'H-
NMR (freebase, 300 MHz, CDCl3) § 11.71 (brs, 1 H), 10.21 (s, 1 H), 9.06 (s, 1 H), 8.45 — 8.27 (m,
2 H), 8.08 — 7.84 (m, 2 H), 6.36 (br s, 1 H), 4.13 — 3.81 (m, 3 H), 3.72 — 3.56 (m, 1H), 3.51 - 3.37
(m, 2 H), 3.03 (d, 1 H), 2.79 — 2.26 (m, 5 H), 2.16 — 1.94 (m, 4 H), 1.54 — 1.30 (m, 5 H), 1.22 (s, 3
H). MS (NH,OAc standard conditions, ES+) e/z = 514 (M+H)". DAD R¢ = 1.39 min.

EXAMPLE 78: (5)-4-[2-((2R,5R)-2,5-Dimethyl-pyrrolidin-1-y)-2-ox0-ethyl]-6.6-dimethyl-
morpholine-3-carboxylic acid (6-chloro-9H-beta-carbolin-§-yl)-amide-bis-hydrochloride salt
[00211] (2R,5R)-2,5-Dimethyl-pyrrolidine hydrochloride (270 mg, 2.0 mmol) (prepared using
the procedure of Masamune, S., et al. J. Org. Chem. 1989, 54, 1756) was dissolved in
dichloromethane (3 mL) and cooled to 0°C. Triethylamine (405 mg, 0.56 mL, 4.0 mmol) was added.
Chloroacetyl chloride (226 mg, 0.16 mL, 2.0 mmol) was dissolved in dichloromethane (1 mL) and

added dropwise. The mixture was warmed to room temperature and stirred an additional 30 minutes.
The reaction was diluted with dichloromethane (5 mL), extracted with 1N HCI and brine, then dried
over MgSO,. The organic layer was concentrated to a brown oil. Wt.: 242 mg (82%). Retention
Time (LC, method: arrimonium acetate standard): 1.24 min. MS (M+H"): 176.5. The material was
carried to the next step without further purification.

[00212] Intrmediate 59 (495 mg, 1.15 mmol) was dissolved in a mixture of acetonitrile (8 ml)
and water (2 mlL). Potassium carbonate (477 mg, 3.45 mmol) was added and the reaction was
warmed to 40 °C. 2-Chloro-1-((2R,5R)-2,5-dimethyl-pyrrolidin-1-yl)-ethanone (242 mg, 1.38
mmol) (prepared as described above) was dissolved in acetonitrile (1 mL) and added dropwise. The
reaction was warmed to 80°C and stirred overnight. The reaction was cooled to 40 °C. Sodium
iodide (207 mg, 1.38 mmol) was dissolved in acetone (1 mL) and added in one portion. The reaction
was stirred overnight at 40 °C. The reaction was concentrated in vacuo and diluted with ethyl acetate
(40 mL). The organic layer was extracted twice with water, brine then dried over MgSO,. The
organic layer was filtered, and concentrated to an orange foam in vacuo. Flash column
chromatography (95:5 dichloromethane:methanol) afforded a yellow solid, which was dissolved in
4N HCl/dioxane (1 mL) and concentrated to dryness. Trituration with ether afforded the title
compound as a yellow solid (18 mg, 3%). "H-NMR (300 MHz, MeOH-d,): & 1.23 (dd, 6H), 1.38 (s,
3H), 1.48 (s, 3H), 1.65 (m, 2H), 2.23 (m, 2H), 3.18 (m, 1H), 3.50 (m, 1H), 3.66 (m, 1H), 4.18 (m,
2H), 4.35 (m, 4H), 8.15 (s, 1H), 8.42 (s, 1H), 8.55 (d, 1H), 8.78 (d, 1H), 9.29 (s, 1H). Retention Time
(LC, method: ammonium acetate standard): 2.02 min. MS (M+H"): 498.
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[00213] A solution of 1-{2-[5-(6-chloro-9H-f-carbolin-8-ylcarbamoyl)-2,2-dimethyl-morpholin-
4-yl]-acetyl}-piperidine-4-carboxylic acid methyl ester (62 mg, 0.11 mmol) in a mixture of
anhydrous ether and toluene (1 ml: 1ml) was stirred at 0° C under N,. To this solution was slowly
added methlymagnesium bromide (3.0 M in ether, 306uL, 0.917mmol). The reaction mixture was
stirred at room temperature overnight, and then quenched by adding saturated aqueous sodium
bicarbonate. The resulting mixture was further diluted with water (10 ml) and ethyl acetate (30 ml).
The aqueous layer was removed and extracted with ethyl acetate (30x2 ml). The organic layers were
combined, washed with brine, dried over magnesium sulfate, filtered and concentrated to afford a’
yellow solid (85 mg). The residue was purified by HPLC, to afford the pure product (13 mg, 20%).
'"H-NMR (300 MHz, HCDCl,): & 10.94 (d, 1 H), 10.47 (d, 1 H), 8.94 (s, 1 H), 8.41 (d, 1 H), 8.32 (d,
1 H), 7.89 — 7.81 (m, 2H), 4.91 (d, 1 H), 4.04 — 3.91 (m, 2 H); 3.64 — 3.57 (m, 1 H), 3.43 (s, 1 H),
3.37 - 3.31 (m, 1 H), 3.15-2.90 (m, 1 H), 2.77 - 2.58 (m, 2 H), 2.47 - 2.41 (m, 1 H), 2.00 - 1.86
(m, 2 H), 1.53 — 1.03 (m, 17 H). NH;OAc standard conditions. DAD Ry = 1.85 min. M-+H = 542.

EXAMPLE 80: 4-[2-(3.3-Dimethyl-4-oxo-piperidin-1-y1)-2-oxo-ethyl}-6,6-dimethyl-morpholine-3-
carboxylic acid (6-chloro-9H-beta-carbolin-8-yl)-amide

[00214] 4-Oxo-piperidine-1-carboxylic acid tert-butyl ester (5 g, 25 mmol) was dissolved in
tetrahydrofuran (100 mL) and the resulting solution was cooled to 0 °C. Sodium hydride (60% in
mineral oil, 2.10 g, 53 mmol) was added to the cooled solution in a single portion, and the resulting
cloudy mixture was allowed to stir 10 min. Methyl iodide was subsequently added and the mixture
was allowed to warm to room temperature over several hours. Stirring continued over night (12 h).
The light orange mixture was concentrated under reduced pressure. The residue was partitioned
between ether and water. The aqueous phase was back-extracted with additional ether. The
combined extracts were washed with water and brine, dried over sodium sulfate, filtered and
concentrated to a pale yellow solid. The solid was triturated with 4% ethyl acetate in hexanes (50
mL) to afford 3,3-dimethyl-4-oxo-piperidine-1-carboxylic acid tert-butyl ester as a cream-colored
solid (1.8 g, 32%). "H-NMR (CDCls, 300 MHz) § 3.73 (t, 2 H), 3.43 (br s, 2 H), 2.49 (t, 2 H), 1.49
(s, 9 H), 1.13 (s, 6 H).

[00215] The 3,3-dimethyl-4-oxo-piperidine-1-carboxylic acid tert-butyl ester thus prepared (450
mg, 1.97 mmol) was dissolved in methylene chloride (10 mL). Trifluoroacetic acid was added (305
uL) and the resulting solution stirred at room temperature 2 h. Additional trifluoroacetic acid was
added (300 uL) and the reaction stirred at room temperature 3 days. The pale yellow solution was

concentrated to afford an oily residue, which was triturated with ether. The solids were collected by
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493 Biological Testing [00220] Conpounds of this
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foam (91 mg, 73%). The bis-HCI salt was prepared by adding 2 equivalents of conc. HCI to an
ethanolic solution of the freebase. Concentration, followed by ether trituration afforded the salt as a
free-flowing, yellow powder. '"H-NMR (CDCls, 300 MHz) & 10.67 (s, 1 H), 10.37 (d, 1 H), 8.93 (s,
1 H), 8.41 (d, 1 H), 8.15 (dd, 1 H), 7.82 (d, 1 H), 7.71 (d, 1 H), 4.07 - 3.92 (m, 3 H), 3.83 — 3.89 (m,
6 H), 2.79 - 2.68 (m, 1 H), 2.62 — 2.40 (m, 3 H), 1.41 - 1.36 (m, 3 H), 1.27 - 1.22 (rh, 3H), 1.18 -
1.13 (m, 3 H), 1.07 - 0.99 (m, 3 H).  MS (NH,OAc standard conditions, ES+) e/z = 526 (M+H)".
DAD R =1.79 min.

EXAMPLE 81: Qé—Dimethle-(2-oxo-2—pvrrolidin-l—Vl-ethvl)-morpholine—3-carboxvlic acid (6-
chloro-4-methyl-9H-B-carbolin-8-yl)-amide

[00217] The desired compound was prepared according to Methods C, E and F from 6-chloro-4-
methyl-9H-B-carbolin-8-ylamine (Intermediate 54) and pyrrolidine. 'H-NMR (300 MHz, MeOD-d4)
89.17(s,1)8.39 (s, 1) 8.26 (d, 1) 8.17 (d, 1) 4.74 — 4.52 (m, 3) 4.47 - 4.30 (m, 1) 3.80 - 3.52 (m, 3)
3.48 —3.34 (m, 4) 3.01 (s, 3) 1.76 — 1.55 (m, 4) 1.50 (s, 3) 1.43 (s, 3). NH,OAc standard conditions
ELSD R;=2.01 min. M+H = 498.

[00218] It will be appreciated that compounds of the invention as exemplified generally above

and specifically in Tables 3 and 4 herein may be prepared according to the methods described above.
[00219] Experimental data for certain exemplary compounds has been provided below in Table
5.

Table 5: LCMS data for Exemplary Compounds:
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Sol-ut+-ghH (- HBSS) —contal nmgy —25%-trynsin and 0.02%
EDTA; ﬁ\,ﬂg"’éhed, and—colect Ay by—eent+i fugati on. Cell
Prrerﬁr‘tﬁLon & rfreasu%er'.ﬂg t—oFDNA-synt hesis rate
%99—228?3 roH-feraton—was .,'Basur ed—as| previously
18 . .
%escr*;{ig“ (Hi-deshi-ra—et—al——Bl-oed 96 2943 (2000)).
—W—e%m—%%%—e%%@—i%—meuchubat ed in
96—%51’§C'u'1' t+ure—plates T’wh“gng L-e—Sci ences, Com ng,
NYY—-r 75.'°f‘.c presente—of HEG"B a—of—af—HKK i nhi bitor of
thi-s—Rygnt-en—fof—48h &tz



37C. DNA synthesis was neasured by [3H]-thym di ne

([ 3H - TdR, New Engl and Nucl ear di vi sion of
wabkoweni11osf e and Anal yti cal
i ncorporation into dividing cells.

B
Ce

Sci ences,

Per ki n
ost on, MAQT/US2005/013812
lls were pul sed

with [BH TdR (0.5 C/well) during the last 8 h of 48 h

cul tures. All

triplicate.

experinments were
MIT Cell

perfo
Viability assay

rmed in
[ 00229] The

inhibitory effect of the present conpounds on MM

growt h 1g8s assessdqd by mszaguy ng the

reducti on of

yel 'ow bgtrazol 1 un

n MI'T (3- ({480

S-di et el T i azoly

[ -2)-2, %13 di phenyl

etrazolium

brom dejoiby mnet abd

lTcally aeéive cell

5 (J. Immunol.

Vet hodsi92/74: 311-3

20,

T99&po CelTs Tf

om 48 h cul tures

were pufesed wth 1

0 tL of Bieg/nL MIT

to each well for

the Tast9ad h of t

he 48 h eedtures, fi

ol | owed by 100 tL

I sopr opssol cont al

ning 0.04B8 HC1. Abs

Or bance was

measureds at 570 nn

n usi ng asspectropho

onet er

(Mol eculoar Devi ceg

Cor p.,

Sunnyval e G

A). NF KB

activatiegn via El ¢

ctrophore&b2c Mbili

[y Shift Assay

[ 002307198l ect r ophd

retic nolsedity shif

[ anal yses ( EMSBA)

were carai ed out ds previowsby descriped (H deshim
et al.,200ncogene 2001, 20:4849). Briefly, MMcells
were pradi ncubated with an5i&KK inhibjtor of this

inventi & (10 tMf

or 90 m Ay8 before st

i mulation with

TNF-a (®2ng/ n) fd

r 10 to 20 mn. Ce

| s were then

pel | et e@Q resuspern

ded in 46 L of hyp

ptoni c |lysis

buf fer 820 nM HEPE

S, pH 75# 10 nMK

Cl, 1 mM EDTA,

0.2% TrBgon X-100,

1 MM Na3%@®4, 5 M

NaF, 1 nmM PMSF, 5

tg/nL | 8upeptin,

tg/ nL agbbtinin),

and kept on ice

for 20 BAin. After

centrifuddion (140

D0g for 5 mn)

at 4C. fhe nucl ear

pel |l et Ww8% extract

ed with 100 L

hypert od®c | ysis |

wuf f er (269 HEPES,

pH 7.9, 400 nM

Nadl , 19%M EDTA. 1

| MM Na3v®4e 5 mM Na

F, 1 mM PMSF, 5

tag/nl | 8ipeptin, §

jig/m AS5&protinin

on ice for 20

m n.

Af Per centrif

ugation (4440009 for

5 mn) at 4C,

t he sup@f nat ant

was col |l eGfed as nuc

ear extract.

Doubl e-20¢r anded NF

- KB conséfAkus ol i go

ucl eoti de probe

(5' - GEPACTTICCC

3", Sant&8%ruz Biot

chnol ogy Inc.,

end-1 abé&Ped with

123 WO

2005/ 112637 PCT/ US

2005/ 013892 [ (32P]

TP (50 tC at

W En

gl and NudP®ar di vi sl

on of Perkin

El mer

Life and Anal yti cal

Sci ences,

Boston, MA).

Bi ndi ng reactions containing 1 ng of oligonucleotide

BioRgic Testied nucl ear protein were conducted at room
ture 20 mMn in t ot voI of 1 of
oA T Eiriisinds B o b 1 ks niioRe ot B Gtpscitichas i tegetor,

aréTMeiMJﬁ tZeatif) dondifdnEEXhéed o@a@raﬂMd}_&The 280ity @F hiz&inade. (e M Vizro and .

in t}fb}% g% ]%nagegaggang H§ acll]ggers of &1 n}poF]nad%n ﬁlg%i'ﬁ? | Ierga%%‘g’ EiLé/_t\?Brmineﬁl by various

pr&reﬂurespnﬁ&vd\iﬁmeartAﬂmam&nmmmi:s For BaBkiteeé ﬂdhﬁntttd't@ thieeﬁ\('ehﬂi\Gn

cofbl St

l%cfz'g%% P ‘éa?ﬂecglgé‘l\’@ dwq"ﬁcihl S Lg Weﬂgdhon (in 9 efd

coppbung caqyireding phevigei0% mhlbm@f “dxlekingse \What man paper

Internati

b5 P e AR at

cotnpoged ¢rrem¢dDlaBEIRK. Cel |

Sy T lad il efene

Proliferation assay [00231]

ABC-like (LY3 and Lyl0) and GCB-like (Ly7 and Ly19)
DLBCLceI I

Ilnes(

194 1861 1874) wer

Al i zadeh et al
gymeniphibi 01) J.
e maintained in

-120-

(2000) Nature
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growt h nmedium (GM |scove's DVEM+10%-BS) by passagi ng

cells twice per week. Cells were starved overnight in
w0 @i eto37 DVEM medi um + 0. 5% FBS over ni ght bef PCEUS2005/013812

plated in proliferation assay. On the day of the

assay, cells were counted and viability was checked

using Trypan Blue staining. For the Ly3 and Lyl O

cells, 5000 cell were plated in GMper well in a

96-wel | plate. The Ly7 and Lyl9 cells were plated at
[00222000A% &t hiro pﬁs’ay\nﬂ{ Jietecinlgl@ridﬁ_héabirﬁl@ rlﬁllbi@fneacfﬂllfysﬁgamst IxB kinase
co Ipn:ll%y can%lda{cl, phartma%orll%gl d]f ‘tigg n ﬁ/?nl_‘l’ ut %;:l- IR)? “Eg%d% span nmg I?)o{h £ 2 g

concentra
Se€’d rof B @wiissProtadscepdican 8- PASIOB. Bivise dbstituteCef |Biainfadniatics) YGeneva,

S\’Vi@&lag@ ﬁﬁrq’] nfggnt %ﬂ Bﬂecﬁons Biaﬁlg %%ﬁg@atgﬂ gﬁhl!nct e %\Dadbépﬂlf“ i/ antibody

assay Sci ence

binging qyiyetp dhe mhpo @ryhisﬁ uypad thepmivpyptidsy tbeuag ﬁ@eR@p@a@eal or polyclonal
(e £ symdrEAE I dilable %ﬂpﬁ%s&ﬂ@” B drdiib&gksy. e me@% of detectlng the

donor ol e blood by Fic r,adi ent met hod
PHERETAE RN gh Bf‘%ﬁ?beé‘ﬂ?je KIF PO O i AR TP0dy-Phospho-
pob@eptias &dynpwkllyfoﬁﬁtdj tKelsQ:dnbeb( i WrdBte@ibd byt etwaﬁety Bﬁ/ﬁlﬁltyh@ﬂmbtﬂods (e.g.,

racg‘ ?act[lwtl}?,glﬁannescségc& gl ?rﬁs%%lg% or opg ag %oqsgt &0 fh% 1}%\? ,\9¥V\e$he DELFIA
(Dnssfmaaorp%ﬂlanmhctnt Laxfttagide Pr@esagubat i ng PBI\/C with
Injlrﬂm)a@a%%etﬁ)td (?Ir%grefs@&ed ﬁgrome%r f‘é%ldll ﬁm §e a%h IA ﬁctaﬁgmences Inc.,

t
Bogiqp.i Mg GPHZ%X C@’}e {’ﬁ 1)‘%%1? Z@éirﬁ‘t?‘ef@E#zS‘ @1“2’51%:%%8) (e.g., Neutravidin
coétE?ihﬁﬁtle dﬁ@ G&edﬁ’dd\/w&ﬂ %c&ﬁa@%tﬁb@s&hﬁgﬁ&ﬁo EBRFLAI & onfAh antibody-

ur na an were coll ected
iaé% e é’aot?%% (foﬁte‘i pgteb fin ?1 é?g& binding @rotem conjugated to

EuSdpamd(and StrapeidinrKir@phiiny. Mb\kadiﬂ aetlvﬁ:_tba E&SMAekbriSatedrhdtiritandard curve

USIR% Sglgiﬁe?gé)%g?f{at rtkd)és ,é)/(?r%]a gg%yt %haes Sl,l%lst tei Hz;’%&x%ssﬁow to prepare

mﬁﬁmmmbrmwhma@sabma%#»mw%umnbuhhumedhmahﬂawn|ng 10%
fetal bovine serum (Hyclone, Logan, UT), 2 nM
L- qutan1ne(G]BCO brand cell culture products
£3Y. f] s q ‘<ro en Life Technologles Car | sbad,

[() & ; l(vT(a;s %g?)red by 1r %ﬁ%g égwé %1%19;13 g3 cell-extracts

Sl%ﬁw@l @ysetrzvé Qﬂ%)t @II(SBQIBRQQ:@AMO Bll afCT0/rQVl dEHPED pHt7chm Then, 40%
am%Qmu%' el @ﬂ%@@ed aﬁ@glfmﬁfagd mM%E for%@ rnhﬂjtésy Tgé Je&lﬁtﬁlg pLeK{értated pellet

i nhi bitors at wer e ad each
wap regisgadved egh i r&‘é& S@Ftbﬁff%éﬁ PﬂM EEB@Sl@S 7éh]owéﬂr BWtOe%mMeEDTA 10
m8 | giycerdfHosphatp)l Sarifide Y edntrifgbatddl 2 20,000ty foCBMRA VRS tHrough a
hr at 37C, cells were stinmulated with 20 | 1L-1(3 (10
0. 24 gyiter vadip Thy sampleswas fradad ogto a 339 @l SEPERQSHG gel filptation FPLC column

(ABLBIRN BbRRhGs WB! Bpfshe rswe@én? &mlfﬁﬁteawthamﬁ& d‘ Bthted at 2 ml/min
productlon of matrix metallo rotelnases usi ng

flogomtited & &1 Fragtions| saymizeehy SH0-Rpa molepylprasiz @arésm #ge pocled for
activaticd. BYiRuvd-Qihinthe(pbbilway th%&ﬁyate{dqga&ﬂﬁatlbfﬂvﬁ I@QMMEQKIA(Lee et

vi al sues taln d at |oint replacenent
al. s{}?gé R@“\Nég%%%zam %@d‘%{y pPMe Melhng DT15519 M 2-
glyﬂrﬁ@l@sph?é\)z 5 hmlcw&%dﬁlh-l@[ &raﬁbrfnhu&el:(sl zﬂ\é’# W%;:\Igl'he%ﬁﬁted enzyme was

ability to ock the - or
S“*%aﬁ(gO(gﬂﬂ&éEﬁ?gﬁease of IL-6 or 1L-8 fromthese
cells using comercially available ELISA kits. Cel
Dﬁg%k%%gqﬁ%( ditiqps and 1Ssay. t hods were described in
nol ogy, 163:427-433

[0G229P9)At thdmmwelmracpéaveﬂq:mhtdae«mpmws hﬁsdrloﬁeiohceﬂ\m&l}s in 5 pL of 20%

,\%53&%%%,83% rﬁa{éd 91 al S %@ﬁ stlgwg Iu@ gtl(lgterzg enzyme cﬁf\(xted 1:25 with

assay buffer (50 mM Hepes pH 7.5, 5 mM DTT, 10 mM MgCl,, 10 mM 2-glycerophosphate, 2 uM
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differentiated and cultured in a manner simlar to

that described by Hsieh et al., J. Exp. Med.,
wa2®sAP®37133 (2001). IKK inhibitors of the i nvRel/Us2005/013812

were tested for their ability to block the IgE- or

LPS-i nduced TNFa rel ease using comercially avail abl e

ELI SA kits. Osteoclast Differentiation and Functiona

Assays [00236] Hunan osteocl ast precursors were

obt ai ned as cryopreserved form from Canbrex

Mﬂr ! Vig 198 VR - et Afinki®). Wer Qrdbf hephi@ sitdkRd (biBtin-(CH,)s-

ased on instructions fromthe “nmanufacturer.
DRERSGHPplisphoSIMIGR-CORBE) #2890 ¢ N8 ATBves #d9pd fonraph well and

in&B%thi Fo}‘ 1th‘3upéegp%<?u}eli&m‘§' FifheJ08t b0l Q% HepRORE 7 6e§%ﬁiSA0 00 mM
col I'agen ation as described previously (see
EXRapl 5, uIS. of Muench@lu kinese tedction ryyerm grusfetrpd :tq 40 Protpin A plate (Pierce

Bl%ég‘gxgg)gy, i d%%@lif ord ML, ﬁﬂx) JOjﬁ'uﬁ&lg ﬁ“ﬁ”bf 28848 RpdkB6 antibody

(CeinSignding ﬂ@@nﬂ@ﬁ;&ﬂ_@@ﬁl (\@Q@]@)A) at MHWDM@S fwgye incubated for 2 hours
WL@&%t OIF%H()%& ?I\Hsﬁ ] [VQRZI;?ES] +%5‘79'r%&9&%%9%f gﬁep{abi'd& linked

Pon were found to be active in ong or nore rat
eunapiled chelafe@Perkin ElmenLigs ahdangltidat $oiences Bdstop.ddpi BN & 0.1 pg/ml were

ap Mac!hrlvetllgb%d 1&0&1%&3%“1% gln\glﬂ'i ﬁﬁklh‘éﬂ chﬁ‘lo§£1Q@%§l@s Gath Pbg 2 0.05%

escri bition of

Tasn®h 10b8F 08 PELFACEbpucampTT &pima)n PSP Oiteah Anyoeal Sciences,
Bé‘fotnhl(/IAt U§Aﬂ VOeré g’:ﬁeﬂ@teaém(weg‘/\ﬁﬁ %g‘ropl@m &1 whﬁ@écm/ﬁlp(fn eQdcltatlon of 330

nM anqbﬁlgg;{}gryéﬁ g %E&\gzon gﬁwglﬂlc é@g(errgéle)i(te Fee tr 3%%()? fgee?)ﬂfa élna aﬁnalytlcal
ScLddyBaton| MO C G thekiskdyr s Iﬁevmdﬁ khoas des Glhtabaﬁkh Irﬂ;pect to enzyme

- Pharmacol thods am
o RaRU o0 355 it Rt VA A PR € SrTAT\ S Ve e
de@mﬂ@ te idhiidon AR mandﬁmerpyarmcowcdhm- aut hor of - A
WD 2005/ 111037 PCT/USZOO5/O].3}§11111 bggr giaﬁter It will b

lomsan Ree ompgundh et Pr BTSRRI Ere 2ghE IR o B hgefmplex. 1t will be
ap %61@@&3 dualﬁédnﬁ)bhrlfdb Sf fﬂiﬁdgxlentﬁﬁl ddﬁﬁﬂﬁbnbkﬁ 1<tn’ﬁise 1nh1b1tor activities of varying

arrTaCOOICa ods .in_the Cont

OopEB g IR SR B WG I B UGB FTAGELH A ERPTIp G e
TdBkitabeentRGition Deragerientvhiiasnianick iRAnD¢resphiugds egrgehaatly below about 10

m%gc}érlg) ' ggr%ena i :IF,EIC h?,g)talgtlr éooguc%n%oﬁ atlﬁﬁi gr%orﬁgq%efglaﬁ)qgé Iebse{E')%r ;bout 100

ndroinelnr. DheaaseVe conp@DE) wdpealsh, selBrimel ok ahibding NMIES adoppdsed to IKK-1.
Gould, T. McAbee, G Sennello, E. Chlipala and M Cuy.
Toxi col ogi ¢ Pat hol ogy Vol 27 (1) 134-142. [00238]

C8hbedssays t he results of one or nore rat nodel s such as

MulkB1e VAR Ry SR b@ﬁﬂ.e@m‘éﬁyent-déﬁmwd&ls@Jolaﬁ&{ mul a 11 C
were found to be surprisin superi or con‘pare

(NG, BEND SOu® ARG eIy N fellochess (yRined g ArREces Alvy Cultre
ChiRclidheMandssADVL). SAll MMV@QUH}QS wefe duliredinaRAMILI640 &)ntammg 10% fetal

o HRSEML ks SEMERARISC ! LB Ly At 0 B et

(Féﬁ))m&ﬂumﬂSug/mh atreptdiiyaiy (Bue (GBAD pinod icelk culfuregprof@B2@@ijable from
Intvﬁ]iogenl Iﬁ(?wﬁf}?ng]\égleﬁ - aﬁ sgbac}rJ %% T g%{entt cﬁan%/e%fl\/[ﬁrg%@ d\LJéTg E&ﬂ?ﬁeg ffrom patient
bene amptoss By akpirated ngnge dRQSBTmSﬁPi Gk colt h@nchelntb ddn) reeparation system
(%Qﬁ(?eh 'f&lln‘loio%ﬁ t\}]a?co%Qé}p@HQ% al@lg pufft‘?t& adsr Qfis vaaé §onf1rmed by flow

I'nvent i on wll be appreciated t th
cererye uging PhraniuepiokintiiCEH 33 antipety (8D Beféw?qe@dBWrﬂ!
appended clains rather than by the specific

Benbodupgg&s, mﬁmlgmpave been represented by way of
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WO 2005/ 111037 PCT/ US2005/013812 CLAIMS 1. A

conpound of formula Ill-A-aa: RL RZ N | RSN NHH
wW@@Os3M@1x O R6b R6b 111-A-aa or a phar naceRdT/Us100y013812

acceptable salt thereof wherein, Qis -CH2- or

-CH(R9)-; Gis -NR4R5 or a 3-10 nenbered nonocyclic or

bi cyclic heterocyclyl ring that is optionally

substituted by 1-4 R10; R is hydrogen, hal o, Cl-2

al kyl, amno, or (Cd_2 alkyl)l 2 amno; R2is

[00%8H0 g Qﬂne xﬁﬁloﬁ (Bﬁ;-s;fémﬁ‘llaﬂs %ﬂ:tdb&me@:ﬂrgﬁ pﬁiekt@ X3t MOA. I@noﬁuclear cells

hal oal
MY &9 )geipara@[i btf1c211~ﬁlg1aé§| dﬁ%rty sedFaen agorhvgp 825’8 ﬁg s(:)sita]i) 1s%ed long-tenn BM
culdet yRdVioNs]S dBsSiibet (UdE)afid efGul. aBlb@hEDB,B2:3REB-3730). Epllsawere harvested

. Qpti.o I bst i t.ut oup. sel : I
ik B SNy e gLkl R BPHEDTA. washed, nd
cdlgctdl beylcerpiifagation.gr oup that is optionally substituted
by: halo, -OR7, -CN, -SR8, -S(O2R8, -C(OR7, -C02R7,
-C(ON(R 2, - N(R7)C(O R7, -N(R7)C02R8,
lE la DPAEIF TN LS D ANFYPIAGSASTARS N( R7) 2 or an ar yl
[dm@f O?fo}i%eranbﬁwi RENGY by {n@ﬁoﬁé@r neGed Mhd@lﬁlﬂ;b! |t@t b asl0dds96:2943
a i C

o&iho?/ﬁ\élcy urt ?&‘J ce bgﬁg §§g€t 1engu§ Zrl‘?é a]&c fulgs;]plates (Corning Life
Sméﬁ@%mommgxl(lﬁ??)) id,the préﬁé@): N3 FREde or arf\(m)nﬁ(bﬁ))rl%'f this invention for 48 h at

37 g( ﬁpﬁﬁn esls. wagi emeeésé Ry %,frH] t %%@{%T;dg%gg g\?%agé ngffzgr%wmon of

PegXin Blngek L{ﬁhaﬁlﬁmaly@abwlms,l @S‘pm@éfb)en@mtalnyn ﬁeldeml@obemsr @klls were

it o o 08 SR AP Rt R IR et b D8 Rl were
‘ ‘pmotﬂmdhrhelpmaterogen to forman optionally subst i tuted =

3-6 nenbered heteroaryl or heterocyclyl ring;, each R7a
i s independently sel ect ed from hydr ogen or an

MaptGeb Yadblligy assgyst i t ut ed group selected fromC -4
[@bﬁﬂ@hatﬂl‘? urrh?JltXer efﬂ@tt &F %rl}f!asenth&)trrﬁ)ﬁlgﬁy GhYlmm Qfowth was assessed by

car bocyc two R7a on the sane nitrogen -127
measuring the reductlon of yellow tetrazohum MTT (3-(4, S-dimethylthiazolyl-2)-2, 5-

) diphenyltetrazolium bromide) by metabolically active cells (J. Immunol. Methods 174: 311-320,
1994). Cells from 48 h cultures were pulsed with 10 pL of 5 mg/mL MTT to each well for the last4 h
of the 48 h cultures, followed by 100 wL isopropanol containing 0.04N HCl. Absorbance was

measured at 570 nm using a spectrophotometer (Molecular Devices Corp., Sunnyvale CA).

NF-kB activation via Electrophoretic Mobility Shift Assay

[00230] FElectrophoretic mobility shift analyses (EMSA) were carried out as previously described
(Hideshima ez al., Oncogene 2001, 20:4519). Briefly, MM cells were pre-incubated with an IKK
inhibitor of this invention (10 uM for 90 min) before stimulation with TNEF-o: (5 ng/mL) for 10 to 20
min. Cells were then pelleted, resuspended in 400 uL of hypotonic lysis buffer (20 mM HEPES, pH
7.9, 10 mM KCl, 1 mM EDTA, 0.2% Triton X-100, 1 mM NazVO,, 5 mM NaF, 1 mM PMSF, 5
pg/mL leupeptin, 5 pg/mL aprotinin), and kept on ice for 20 min. After centrifugation (14000g for 5
min) at 4°C, the nuclear pellet was extracted with 100 uL hypertonic lysis buffer (20 mM HEPES, pH
7.9, 400 mM NaCl, 1 mM EDTA, 1 mM Na;VO,, 5 mM NaF, 1 mM PMSF, 5 pg/mL leupeptin, 5
pg/mL aprotinin) on ice for 20 min. After centrifugation (14000g for 5 min) at 4°C, the supernatant
was collected as nuclear extract. Double-stranded NF-kB consensus oligonucleotide probe (5™

GGGGACTTTCCC-3’, Santa Cruz Biotechnology Inc., Santa Cruz CA) was end-labeled with
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WO 2005/ 111037 PCT/ US2005/ 013812 atom are taken

together with the nitrogen to forman optionally
waeoistiitst ed 3-6 menbered heteroaryl or het erPClUTE005/013812

ring; each R8 is independently an optionally

substituted Cl1_4 aliphatic; each R8a is independently

an optionally substituted group selected fromCl 4

aliphatic, aryl, heteroaryl, heterocyclyl, or

carbocyclyl; RO_is a Cl1_3 aliphatic; each R10 is

[(Ffenesd qm1|ay 28 Imqlnwﬂ; Kewmngd Riclear Tividion fr Pl ERdet  Life and

or two occurr Kk t h
o e ST S S ALt a5 o5 v o

n§é&@l§ ?rgttgf}dtv%% cgﬂi?l@@@ h(tcrbclbrﬁ? te@peritinG Y6 120 enidin &-t6val I vORMme df Hrml of binding
et er ocyc or. ca

opter 1Mo £y SCOMLRRaal FPENECEE i PR o, 4

etyEdbl (vERBAd 0.5(e) poRB adl-dEC(Onéstam BiolSAEREaAB,- u@rﬂa) sa»,eden) For

RN S N DA o TR N Al e

iSMsddly Ued a@difdap of &h@am;emdfgram C]l‘hGaAatrpleatWEﬁe laerdyd onto a 4%

POEREIR b. pBeHs Bt g REREAE el o 020 e
visOalized UW@RedipgraBy, - S(O) -, - S( 0)2-, -C(O-, or Q)Z- .

2. A conpound of fornula III-A—aa RL R N I RBRN H

O NH GUO N IOCO R6b R6Db III-A—aa or a

e 2 RAowa &.’4.2! 235 Call r iferatipn-Asse

‘ DHEE %f wherein, O
@231]0"%3@&(3 (9?& B 10 Gnk BCHRARDLy0 ran&Lﬁ*;YDnE@]b edlaRes (Alizadeh et
eterocyclyl ring that is o tlonalké %ﬁ é 5 y
ay_(zgomt,ure :5{)%5 YHF%bgﬁl}. (WEF)OT, E‘@ d. 3 1- ]%%n nvg)er 161?1nta1ned in
g(-cﬁlhﬁle@ﬁxk)(t}m [Rovarsi MMEMRR%EB Sh e hageing caidd @;ce(f)]:r Reek. Cells were
1 l.0
smvag 8\éeélﬂg%t Hﬁs%ove &P aI Iegllg]lgltc-:l- (()3;7 ?S%S Zo%clﬂjlﬁ%{w befoRe'3 Plﬁ%d in 2prohferattlon
akxay.0 @h kiyel day oRdhei @sah,y@ﬂsoggn comte@rnd Vabllnghzmswbeckﬂgjs;ng Taypan Blue
%}}h?ﬂ% Ia(lr (%93;3 &\I%R)Uo‘énst @&;O(cjef; v@l@tp'lefEEaQJm €0 F\ﬁéx' Rt iid Hb@d'elbiﬂate The

LyN(ar.W},gw ce(l;( @qq(;ﬁ@?gdzat 19&@(}:{95116@91) ‘fygll F?h)bw Qgre %qst dissolved in
DGR ah il NGIRZd 24 oM 3@ &each the final concentrations of 80 uM - 0.01 uM. Each

concentration was plated in triplicate. Cell viability was determined using a standard WST-1 cell

viability assay (Roche Applied Science, Indianapolis, IN).

Human peripheral blood monocyte (PBMC) Cytokine Release Assay

[00232] Human PBMC was purified from normal donor whole blood by Ficoll gradient method.
After a PBS wash, PBMC were re-suspended in AIM-V medium. Serially diluted IKK inhibitors of
this invention in 100% DMSO was added at 1 pl to the bottom of a 96-well plate and mixed with 180
ul 4.5 X 10° PBMC in ATM-V media per well. After preincubating PBMC with inhibitor at 37°C for
40 min, cells were stimulated with 20 pl of either with LPS (100 ng/ml) or with anti-CD3 (0.25
pg/ml) and anti-CD28 (0.25ug/ml) (Pharmingen division of BD Biosciences, Bedford, MA) at 37°C

for 5 hours. The supernatants were collected and assessed for IL-18 or TNF-a release using standard

commercially available ELISA kits.

Human Chondrocyte Matrix Metalloproteases (MMPs) Release Assay

[00233] Human chondrocyte cell line SW1353 (ATCC, Manassas, VA) was cultured containing
10% fetal bovine serum (Hyclone, Logan, UT), 2 mM L-glutamine(GIBCO brand cell culture
products available from Invitrogen Life Technologies, Carlsbad, CA) and 1% Pen/Strep (GIBCO).
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WD 2005/ 111037 PCT/ US2005/ 013812 each R6b is
i ndependently sel ected from hydrogen or a Cl1 6

w@bkiophatoBr; each R7 is independently sel ected PCDDS2005/013812
hydrogen or Cl -4 aliphatic, or two R7 on the sane
nitrogen atomare taken together with the nitrogen to
forma 5-6 nenbered heteroaryl or heterocyclyl ring;
R8 is C1-4 aliphatic; R9 is a Cl-3 aliphatic; each
R10 is independently selected from=0, R', T-R', or

C¥isT whte, seBd@ hin R6-we&l PoIgEpEREe nildty (BB BIOUSA T rBlimkCleal bottom, BD

B?(&l%g:%t—f IBgdf@e %} QW@%@% %&%ﬁs B% phzva%)o é%eg%h?ch well of 96-

welVpRk} Gd2iR%ed With T8R4 C( O Mdﬁaﬂoﬁyws'bei el After piegidubming cells with

cg@gﬁgg@% ét%]%lf, 8/1% Sne &1 %ated wgl?fjn %SQB (19§g/n}&'\'§51,9)p53§}ﬁas Tnc.) at

3gic fdeZJIUimr’él. THel su»ﬁerﬁﬁants%ere Rhen d¥lled®d ddd Mbdssaili dor\profi@ian of matrix

Hﬁ@ﬁ %Fﬁ?tE{B‘ngs (@&S) lszqé rc%' A& V\’/ﬁ]gy avallagllg %&[ﬁcﬁgt i cal | y

-CH(R9)-; Gis -NRARS or a 3- 7 merrbered heterocyclyl

}M:L§)_Q§£'tuted bylZR R is
am no, (C12alkyl)12

a
fAb: H:Q;S| 1§olzh§ﬁd fr@géﬁbs sy%)w@l tigsyes z)bglpqe(é, ngqn@ re@g_celgent surgery was
pﬁJlVKiQ&(Uy car A;%%ca%orﬁmup adak Yﬂwgo B, K hnehieg %flthe akion Gere Zested for

I phatic, Cl-2 halog
tl}ﬁhﬁbél@éﬁ HPCkche EN plbﬁ.a}ﬁ lélducp%r lease, ofélji‘ (%orap_[ gﬁg{n‘ these cells using
c&hﬁi&@ialﬁ %ﬂdbﬁ: [aptA enal byl sutast dohditi @6l aly aded 9sthodORére described in

Au@( e@j’ R]( R 750?%2 Og% 2R8, 6(7@) %;922[;%%%_} R7 N( R7) 2,

-N(R7) C(O N(R7) 2; each R6b is i ndependent I y selected
L O Q9 8k s ehub@L | Phatic; each R7 is

ndependentty sef ected from hydrogen or Cl. 4
[@02!3|5h atHuman gerd thiyod R2s obtaingrefreaa fembmi (Walyasvilles i) aldast cells were

d&f% %Hatédogfﬁt Qe M Q ohallfer RinkilaP @ Mat @sdBEIHA I-éleﬁ et al., J. Exp. Med.,

ered heteroaryl or heterocyclyl rin

12@)@2‘}/—@1 {W8D. [H@ﬁ:mggg@@ of g ygqnpion were tested for %elr ab111ty to blV\Q the IgE- or
LPS-induced TNFo, release using commercially available ELISA kits.

Osteoclast Differentiation and Functional Assays

[00236] Human osteoclast precursors were obtained as cryopreserved form from Cambrex
(Walkersville, MD). The cells were differentiated in culture based on instructions from the
manufacturer. IKK inhibitors of the invention were tested for their ability to block the differentiation,
bone resorption and collagen degradation as described previously (see Khapli, S. M., Journal of
Immunol, 171:142-151 (2003); Karsdal, M. A., J Biol Chem, 278:44975-44987 (2003); and Takami,
M., Journal of Immunol, 169:1516-1523 (2002)).

Rat Models for Rheumatoid Arthritis

[00237] Certain compounds of this invention were found to be active in one or more rat models

for theumatoid arthritis. Such testing is known in the literature and include a standard rat LPS model
as described in Conway et al., “Inhibition of Tumor Necrosis Factor-a. (TNF-a) Production and
Arthritis in the Rat by GW3333, a Dual Inhibitor of TNF—Converting Enzyme and Matrix
Metalloproteinases”, J. Pharmacol. Exp. Ther. 298(3), 900-908 (2001); a rat adjuvant induced
arthritis model as described in Pharmacological Methods in the Control of Inflammation (1989) p
363-380 “Rat Adjuvant Arthritis: A Model of Chronic Inflammation” Barry M. Weichman author of
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each R8 is independently Cl4 aliphatic; RO is a CL_3
al i phatic; each R10 is independently selected from
wWRbsATHRLL, or V-T-R11; each R'1 is independeP€T/¥S2005/013812
selected fromCl _6 aliphatic, halo, -OR, -CN, -SRS,
-S(O2R8, - C(OR7, -CO2R7, -N(R7)2, -C(O N(R7) 2,
-N(R7)C(O R7, -N(R7)Q02R , or -N(R7)C(ONR7)2; Tis a
straight or branched CI -4 alkylene chain; and V is
-0-, -N(R?)-, -S-, -S(O-, -S(O02-, -C(O-, or -Q02-.
bebk clidpeer ¢AlapRUsh Tnd Publisherh dbd a2at caltag®, indubeglragthnitistolvdel as described in
Pﬁh%?c%fagx ﬁ'Métthk r‘lgﬂ{eetﬁén?rﬁle&‘r‘ ﬁlﬁrﬁ?éan?fl 'n(zgsﬁgp 5413 “Tupe 1 Collagen

n-contal ni n eter ocycly oun
Ingpced IAaihmlslm the Ry’ DE Tigptbirejapd RAeDYnesues Trenfloimy puthorsnef book chapter

{Alﬁ@R%%@ﬁubﬁlMae@ IS§e zﬁso, rl‘kﬂu'hﬁmel@ Qf‘Aﬁﬁrﬁh N 1dvardck W‘ﬁﬁnm Disease”
ocyclgel ring. he compound of claim1l wher

085D 3 Heandeecs M aToPoutd 3 R At SeRreliorfo Siiscang M. Coy.
T@u@yxgiclpathaegﬁwmwab vi4-mng that is optl onal |y

R it o et ame g 2t 3l st £ i erv ove

cdmpdumlg efi forlhldh @-C @tredfoaldi tp fbatsulrpl;lsu@ly- @ip@lok ootyaredrto other compounds

g 1081 ki B 5 SRy & SLRCLS. ity

compoddg ph fptl*ra!iau IH~A ReWetg founy toghg S@p@ﬁl@b&ppaylosmamd gtothgr compounds
wgs&m@ggqé ﬁlﬁ&@mlﬁg@dp ar yI heteroaryl, heterocyclyl, or

IyI 6 aliphatic groupthat S
["@%{zﬁﬁ rlwgbﬁy% f“?sffﬁ’ﬁ%amlﬁ%}““ HgmBodimenty of thisgpyentiogifis apparent that
our Sdsﬁ)&mﬂes-nﬁ@ @ Bt%red 1(@8\5&7& ottreNéROfizhents, G(h@)) ¥ Y2, compounds and

W%%)B er e it W%(lﬂl?eyqpprem%ng% %?%ggrsgﬂpe ofogls n'vention is to be

ddﬁe«tdéw@wweyﬂed cbnnscrahebdcay by e sggeibiapritoditents Svhighthiarbaéd rypresented
Mtopg{agﬁl}ébst ituted by d _6aliphatic, -CF3, halo,
*OR, -CN, -SRB, -S(O2R8, -C(OW -CO2R, -N(R7)2,
-C(ONR7)2, -NNRC(OR7, -N(R)C®2R8, -SO2N(R7)2,
-NR7S02R7, -N(R)C(O N R7) 2; each R6b is
i ndependently sel ected from hydrogen or a Cl1_3
al i phatic group; each R7 is independently sel ected
from hydrogen or an optionally substituted Cl1 4
aliphatic, or tw R7 on the sanme nitrogen atom are
taken together with the nitrogen to forman optionally
substituted 3-6 nmenbered heteroaryl or heterocyclyl
ring; - 130 WD 2005/111037 PCT/ US2005/013812 each
R7a is independently selected from hydrogen or an
optionally substituted group selected fromCl-4
al i phatic, aryl, heteroaryl, heterocyclyl, or
carbocyclyl, or two R7a on the same nitrogen
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atom are taken together wwth the nitrogen to form an

optionally substituted 3-6 nenbered heteroaryl or
whedosnowoytl yl ring; each R8 is independentl|y aPCT/US2005/013812

optionally substituted Cl-4 aliphatic; each R8a is

i ndependently an optionally substituted group sel ected

fromCl 4 aliphatic, aryl, heteroaryl, heterocyclyl,

or carbocyclyl; each R10 is i ndependent |y sel ect ed

from=0, R, T-R', or V-T-Rl1l, or two occurrences of

R10, taken together with t héL&afMih(s) to which they are

bound, form an optionally substituted nonocyclic or

blcycllc 3-8-menbered aryl, heteroaryl, heterocyclyl,

W@Pyeqd}i’lfqumﬁgm'éa@h R 1 is independently

selected from-CF3, halo, -OR7a, giICN, -SR la, -S(0)2R

la, C(OR7a, -Q02R7a, -N(R7n)2, YO N(R7a) 2,

-N(R7) C(O) R7a, -N(R7) COZR?B2

- N(R7) SC2R7a, -N(R?)C(O)N(R

substituted group sel ect edr¥raaf CH. 6al i phatic, aryl,

heteroaryl, heterocyclyl bUcycIyI Tis a

strai ght or branched Cl 4 a yI ene chain; and Vis

-0-, -N(R7)-, -S-, 0)2 C(O) , or -CO2-.
7. The conpound of cI e|n Qis -CH2-; Gis
NRARS or a 5-6 merrbere he cyclyl ring that is
optionally substituted by RP2 0; Rl is hydrogen,

halo, Cl-2 alkyl, am no, orypf&h,2 alkyl)1l 2 amno; R2

I's hydrogen, halo, C1_2 aliphatic, Cl.2 al koxy, or

Cl. 2 haloal kyl; R3 is hydrogen, halo, Cl.2 aliphatic,

dci pﬁtmﬁzhcklmégdly a@d’ep@le Zalthiakdalkydin, R4 is hydrogen or

Cl-6 &fatl ﬁ%lsaC16aI|phat|c group that is

opti O Al y‘subsq ut ed by hal o OR7, -CN, -SR8, ‘

- S( OPREYR R’ @(a0) FRrmenab@ER Ribpocydie R7Yidclic Kefe@)cM(IfR A2 that is optionally
Sug\g(lg@ig Q)ﬂﬁ?o -N( R7)C02R8 or -N(R7)C(O N(R7)2; each

i s 1ndepéndently selected from hydrogen or a Cl1_3

aI i plgatS hydrggepfiglo EmehylRming of (fdeplohideantitiy sel ect ed
fr OmRFIM ﬂy(ﬁ@ﬁ] h% @4214})1’1&&0' @H@ﬂ(b)@; Ol'Q;rl zﬁamlk%Y on the sane
nitr n%toma@ aken together with thé nitrogen to
f or ma'>8Y €5 r%ﬁa@?t&'sﬁmxyo?r%et“’é?%%@cl yl ring;
RS i Q“ Ehydtadeh phatibe]ly edehuél@ hishitegdependent | y
sel egted from R11, T-R11l, or V-T-Rl1l; each Rl' is
i ndependently selected fromCl 6 aliphatic, halo,
- OR7, - CNp) an gR@nally Sit@linRe group €le@pdiTom arORRTaryl NeRBE R ]yl, or
- ( O);A}Kdgyc)tﬁ,or N( R7) C(OR7, -N(R7)CRR7, or
-N(R7)C(O%) &R? ).2; IS astralght or branched Cl -4
al kyl ene PR&in lphttla gipup tat igoptionafly sepytituted by: - 5( ) -
-S(0)2-, - C( Oalo, DR’ ORRSR’, -SORE, WRORIOBOITL OB, ‘C(O)N(R7)2,

gCiT/s U?%H%WR%%&%Z NEROCHIR:, SRR IR O INTR SR, o am ayl,

An optionally,

heteroaryl, heterocyclyl, or carbocyclyl group that is optionally further substituted by
Ci.saliphatic, -CF;, halo, -OR’, -CN, -SR®, -S(0),R?, -C(O)R’, -CO,R7, -N(R"),,
-C(O)NR"),, -N(R")C(O)R", -N(R")CO,R?, -SO,N(R"),, -NR'SO,R’,
-NR)C(O)NR);
each R® is independently selected from hydrogen or a C,_¢ aliphatic;
each R” is independently selected from hydrogen or an optionally substituted C; 4 aliphatic, or
two R’ on the same nitrogen atom are taken together with the nitrogen to form an optionally
substituted 3-6 membered heteroaryl or heterocyclyl ring;
each R™ is independently selected from hydrogen or an optionally substituted group selected

from C, 4 aliphatic, aryl, heteroaryl, heterocyclyl, or carbocyclyl, or two R™ on the same nitrogen
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Gis NR4R5 or a 5-6 nmenbered heterocyclyl ring that is
optionally substituted by 1-4 R10; Rl is hydrogen,
whados/11187 met hyl , amno, or (Cl_2 al kyl) 1.2 anmP@DUSHRES/013812

i s hydrogen, halo, Cl.4aliphatic, or Cl1_2 hal oal kyl;

R3 is hydrogen, halo, or Cl_2 al koxy; R4 is hydrogen

or CL.6 aliphatic; R5 is: a) an optionally

substituted group selected fromaryl, heteroaryl,

het erocyclyl, or ~carbocyclyl, or b) a C1_6 aliphatic
a@pbrOuralteh dgethar woth thiemitevigényto fuuip st pitionadlyl sibptitutad -6 memBRE heteroaryl

%l(}l %ﬁ -S(O 2R8, -C(OR7, -Q02R7, -N(R7)2,
‘75" - N(R7)C(O R7, -N(R7)CO2R8, -SO2N(R7)2,

- NR7 S@Q RYis indpyeReepy ) oRtisealpsubssifnted Cr adliphatic: het er oar yl |

het epog k@hsvlhdep%em A Qﬁﬁéﬁdlly kutSitePerbipAklebisd i cgraﬁ;ihbm, aryl,
further substit by C1.6aliphatic, -CF3, halo,
heteyRaryl, h@@ipcycléRg Cafb%f(y@ylz R8, -C(OR7, -C®2R7, -N(R7)2,

ﬁ(Roé% B?) Zaliphatié;R7) C( O R?7 - N( R7) CO2R8, - SO2N(R7) 2,

] A S ge

met hffl%§ Sclﬂdeléfﬁerlﬂ%gg egig n er% Rﬁ/brsgl e%%(g'g%f &t‘% occurrences of
RYY dkagegather withnheqserm(eria Iwhryh thetbst bavnd. éam@En omnoaallyah@tlﬁu@d
n?onocg‘élﬁpor B\?\XC%E 35N&HENE ar@l| ﬂJté?(ga%ﬁ R &r EAkR lyl ring;

he nitrogen to orman,

subs?#cbﬂ}f eﬁln‘#«PﬁldﬁlﬁWﬁ@? iRa-EF ol rO%r o‘i%@t é?‘oc?%pzylga -COR™,
L0, r@ﬁ@ia &@Nﬂéw Mﬁbemﬁm MR, R stqu(M‘b)m-mwsogéh

or .al Qﬁ\f) ﬁrraf}logm’r‘f y &1 F’)Fg groﬂ%fegep 1&86? Fr(c):lp%lt Gaﬂ%hatlc aryl, E]teroaryl

mafobyzzdweﬂcyﬂbpcyollyltv\o R7a on the sanme nitrogen atom are
{ akeni{ QLG pithdnl ENGUNEII QARG 0 FOrm an optionally

substii eteroaryl or heterocyclyl
ringVieah I‘FQE)1 S5 rﬁ@pe?rﬂ@ént@(?) et @@t onal | y
substituted Cl1_4 aliphatic; each R8a is independently
an optional ly substjtuted group selected from Cl-4

2al i pHerompoung pf formula ik ‘graaar yl, heterocyclyl, or
carbocyclyl; each R10 is |ndependently sel ected from
=0, R11, T- Rll or V-T-R', or t\/\&hmccurrences of R10,
taken together with the aton(s) to, which they are
bound, form an optionally gub : nonocyclic or
blcycllc 3- 8- nenbered aryl, |, heterocyclyl,
or carbocyclyl ring; each Nndependently

sel ected from-CF3, halo, : HCN, -SRI a,

-S(O 2R8a, -C(OR7a, -C2 . -N(R7a) 2, -C(O N(R7a) 2,
-N(R7) C(O) R7a, - N(R7)gxka, - S02N( R7a) 2,

-N(R7) SO2R7a, -N(R7)C(ID) N{'R7d)2 or an optionally

substituted group sel ec®ed Cl. 6al i phatic, aryl,
het eroaryl, heterocyclyl pbocyclyl; T is a
strai ght or branched Cl-4 ah | ene chain; and Vis
-0-, -N(R7)-, -S, -S(O- §f2-, -q(O-, or -Q02--

-132 WO 2005/111037 PCT/U82005/013812
or a pharmaceutically acceptable salt thereof wherein,
Q is -CH,- or -CHR®)-;
G is —NR*RS or a 3-7 membered heterocyclyl ring that is optionally substituted by 1-4 R™;
R' is hydrogen, halo, C1.; alkyl, amino, or (C;.; alkyl); » amino;
R?js hydrogen, halo, C;.; aliphatic, C; alkoxy, or Cy.;haloalkyl;
R® is hydrogen, halo, C;., aliphatic, C,» alkoxy, or C;.; haloalkyl;
R* is hydrogen or C,.¢aliphatic;
R® is a C;g aliphatic group that is optionally substituted by halo, -OR’, -CN, -SR?, -S(O);R?,
-C(O)R, -COR’, -NR),, -C(O)N(R"),, -NR')C(O)R’, -NRCO;R®, or -NRIC(O)NR);;
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9. The conpound of claim7 wherein: Qis -CH2-; Gis
-NR4R5 or a 5-6 nenbered heterocyclyl ring, having 1-2
WO 20vg/1wBEr oat ons sel ected from oxygen or ni t PCYEL2005/013812

that is optionally substituted by 1-2 R10; Rl is
hydrogen, halo, or nethyl, amno, or (C1_2 alkyl)1l 2
amno; R2 is hydrogen, halo, Cl.2 aliphatic, or Cl1 2
hal oal kyl ; R3 is hydrogen, halo, or CI-2 aliphatic;
R4 is hydrogen or Cl1_6'aliphatic; RS is a Cl_6

al i pheach R igirdegendenty selesteddtipdnn nyiladgbyorsuth siliphatited by

hal o, 7

N R7e)a02hc£_z81 %Jf%{j ggé?lected _?rg( %@95106&502 E' %rI,the same
nifgern Jtepaye qutheRWBh ihe mﬁ?@ﬂ -6 metohered hetaatyl 62 heterocyclyl
Hirfg; | ndependent |y selected from hydrogen or Cl4

alip H@ or two k7 on the sane nitrogen atom are

t akert t% éf‘lﬂ’@i’mwth the nitrogen to forma 5-6

nmenbeR’ech higtlphaief y| or heterocyclyl ring; R8 is Cl_4

R e AR BB PR e R B et 1y

seI ecrad Fis mmmdeﬂlyaslelnecpdrdeftqnccmla@hauc -GBR halo--ORY, -CISRBRE, -S(O),R?,

-_cg%)g)? 2&8% Fg@)%@ 2R >C<6K &%@N%ﬁ% SR,

strai g‘f’]i‘ St@fghb"rfaﬁéﬁé CGflkblle%ﬂ“JéW@ﬁ@ chain; and Vis
-0-, VRKBDINR)- -, -5t DO),-, GO &0 (O -, or - C02-.
10. The conpound of claim8, wherein the conpound IS
(S)-111-A-aa. 11. The conpound of claim9, wherein

% he dowpoomd of fornfu®) HI-AaaA- aa. 12. The conpound of
claim 10 wherein: Gis -NRAR5 or a 5-6 nenbered
nmonocyclic or bicyclic heterocyclyl ring that is
optionally substituted by 1-4 RH); Rl is hydrogen,
hal o or nmethyl; R2 is hydr » C 4 aliphatic,
Cl -2 al koxy, or Cl-2 hal odl® y% hydrogen; R4 is
hydrogen or Cl1_6 aliphatic;, a) an optionally
substituted group selectedqfrcn1 het er oaryl ,

het erocyclyl, or carbocy

group that is opti onakly_.su stituted by: - 133 WO
2005/ 111037 PCT/ uszo% halo, -OR, -CN, -SRB,
-S(O 2R8, -C(OR7, -COLR7 R7)2, -C(ON(R7) 2,
N(R )C(O R7, -N(R7)C02R8, M R7)2, -NR 7S02R7,
-N(R7)C(O N(R7)2, or an a

or a pharmaceutically acceptable salt thereof wherein,

Q is -CH,- or -CH(R)-;

G is -NR"R’ or a 3-7 membered heterocyclyl ring that is optionally substituted by 1-2 R'%;

R' is hydrogen, halo, C;., alkyl, amino, or (Cy alkyl);., amino;

R?is hydrogen, halo, C., aliphatic, C;.; alkoxy, or C; haloalkyl;

Rlis hydrogen, halo, C,.; aliphatic, C,_, alkoxy, or C;, haloalkyl;

R* is hydrogen or Cy.4 aliphatic;

R’isa Cypg aliphatic group that is optionally substituted by halo, -OR’, -CN, -SR?, -S(O),R?,
-C(O)R’, -COR”, -N(R")z, -C(O)N(R"),, -N(R")C(O)R”, -NR)CO,R?, or -N(R")C(O)NR);

each R is independently selected from hydrogen or a C,_¢aliphatic;

each R’ is independently selected from hydrogen or C,4aliphatic, or two R’ on the same
nitrogen atom are taken together with the nitrogen to form a 5-6 membered heteroaryl or heterocyclyl

ring;
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heteroaryl, heterocyclyl, or carbocyclyl group that is
optionally further substituted by Cl_6aliphatic,
wo al3/i11teat o, -OR7, -CN, -SR8, -S(0 2R8, -C(O RICT/US2005/013812

-Q02R7, -N(R7)2, -C(ONR7)2, -N(R7)C(O R,

-N(R7) CO2R8, - SO2N(R7)2, -NR 7SX2R

-N(R7) C(O N(R7) 2; R6b is, hydrogen or nethyl; each R7

i s independently selected from hydrogen or an

optionally substituted Cl-4 aliphatic, or two R7 on

t he &anR® gindepeaentlyal;quliphatie; t aken together with the

nit rggienct 0 ifl%{ién an optionally substituted 3-6

membRred el BN yl or heterocyclyl ring. each R7a is

i ndemma&ﬂihgep@éer@aseé@teﬁfremhﬁnyé%g@n\’-@rR an optionally

f’]utbs&fcﬁ R l%ﬂkn ; {é}fd&ﬂ? @élel%sela @dm d.f ﬂmﬁéﬂowfmhem -SR’, BO)R’, -
et eroaryl, er oc y or r : )

COMRE OB e CSI rarh P S0 RO R R R e

ni L%‘P@s@é&tr&i@htfoﬁﬁxﬁﬂcﬁéﬂ QR lchayh; smﬂlast ituted 3- 6h -

menber e oary or, het cyclyh ring; each R8 is

i ndeHé%ﬁ%nﬁ@g’a%"d%ftol)'oﬁg#;slz'y%%’so% ic{(%ft'ed Cl-4

al i phatic; each R8a is independently an optionally

4>Y bs rhd c%(‘q%gun% %Péfzﬁm%,ei, %p:f, e flerbih, Nk rofycBA Hilt Bk enteddy)h is a
het eroaryl, heterocyclyl, or carbocyclyl; each R10 is
nitreekenpron@daine hgtergerlsbingd from =0, R11, T-R11, or
V-T-R11, or two occurrences of R10, taken together

with the ato e ich the re bound, form .
Sopt | BhareryoSUBLE, LA SR Eron i g e @by G
nBro@enr@ntaming (N-ladkyd heteheyadyldag.yl , het erocycl yl,’ or
carbocyclyl ring; each Rl11l is independently sel ected
from-CF3, halo, -OR 7a, -CN, -SR la, -S(0O) 2R8a,

6- C( OrR: @mpour@OP e, 1 whgeR7a) 2, - C(0) N( R7a) 2,

N Rﬁi @[Fga, “N(R7) C2R7a, - SO2N( R7a) 2,
-N(R7) S02 ,  ~N(R7 O N(R7a) 2 ti | o
cubs 1 VB sl TEREES BB IO CIBRT T BRALT oG gy cptonals

SIQtiRra8y Yl rY; het erocycl yl or carbocyclyl; Tis a
straight or branched Cl -4 al kyl ene.chain. and Vis
J0- RO ybpgpeen. HAL, 8”-3%%' “31?0’95#03 Janidisl 0 Y 2
13. TAB hgdogroin, Of aighaticnt bilkebherefinhal@lkyl - NRARS or a
>- 6 eFOGKGLYY. cllai8x), BAE, ha ;ional l'y
subsiﬁigﬁj?érgg%’%-’ g]iz%;?la RIS )r?i/dr olgzen?ﬂﬁgl 0 or
met hyR' is hRdroges ohGehebiRjétf; hal o, Cl -2 aliphatic, C -2
al koxwy . or G _2hal oal kyl; R3 is hydrogen; R4 is
hydrogen or Cl 6 aliphatic; R5.is Cl - i |
group t ha®) PPLPERAGHEYrd SiopR st ggnt%r)yﬁ H%frga?%%ﬁ%cycm’ o
-CN, cabbBely & O) 2R8, -C(O R7, -C02R, -N(R7)2,
TAONRTLG o M 1 is oMol SRR RBied B
-N(R )C(O ﬁf;%‘?ha'k%(%?;ggg&%%eg or n;gtﬁil; -134 WO .
2005/ 111037 POMIGDROSN $38813O0)BachQ} s fOaR . NRD, -CONR D, -
i ndepende %Rkbjcﬁﬁk?%ﬁﬁb(ﬁm BRI NRST,REMI@!CEOIIR S, or an aryl,
or two R7 on'thée sane nitrogen altom g{ae. takeag1 glg*&gtsﬁbes{itutedb
with the Retelogyebrtaesysyr thearbesy Yyl FEmB Y OROPLY SEPYI SUor Y
het er ocy clcyLaliphatic, -CFs, halo, -OR’, -CN, -SR?, -S(O);R®, -C(O)R’, -COR’, -N(R),

-C(ONR), -NERC(OR', NRCOR’, -SON(R), -NR'SO:R’,

-NR")CO)NR )z

each R® is independently selected from hydrogen or a C, aliphatic group;

each R’ is independently selected from hydrogen or an optionally substituted C,.4 aliphatic, or
two R” on the same nitrogen atom are taken together with the nitrogen to form an optionally

substituted 3-6 membered heteroary! or heterocyclyl ring;
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wo pabspendent |y selected fromCl-6 aliphatic, hetDUS2005/013812
-OR, -CN, -SRB, -S(O2R8, - C(OR, -CR2R, -NR7)2,
-C(ONR7)2, -NNR)C(OR7, -N(R)CX2R, or
-N(R7))C(ON(R7)2i T is a straight or branched Cl1_4
al kyl ene chain; and Vis -0-, -N(R7)-, -S, -SO-,
-S(O2-, -C(O-, or -C2-. 14. The conpound of claim
13, #bieREistindepindensig bebeted ttoth hypdrogan oxgutopdamallyl sybstituted group selected

substituted pi o} i ' ' .
SRS P R i B D T i e
aaniapHeken ezether itREheingrogh teform i itiaRally Subsiitgedrshismbsged heteroaryl
ohﬁe?c%?&%?iln%’ or O _6hydroxyal kyl. 15. The conpound of

clain 14 Wherein the optional| b ,tf'lt,ut ed

pi peRlR b e TsB s oRSATLY HEF BIFG-PhiEy

Rﬁ’r r ek ﬂ‘fda !ik)ih(llegénﬁl_&iﬂy kS opdipiallp fubktltytedSgtbiptselbasddefcbm C, 4 aliphatic, aryl,

pi peridi nyl., I perazinyl, N norpholinyl, or

hf\tﬁrﬁﬁrl&t?(&ﬁ%i’}l (.’rcfgc.’ y@ﬁle conpound of claim )1/4 where: G

! s ueshR¥td ihdepederaly sd@bgtfrbmuﬁeﬂu,kingi,.oz VgT—ij p two occurrences of

hon tl. . i i ) 3
USRI B )0 B e il
mdperyiglonbieysbe 8 pred gipghetiepryl. FERIPEYCLYL QR eprIRaYs Y Eng;

met hydch RE7s indbp&ABHI Yaskted BomaC PRI EORTY LENAERY), -S(0).R™, -C(O)R™,

&
accept ab) e Ipt t.her eof fL® o N AN
S RNR N Do Ry PRV Lo oD ol
-NRDBH0)NIGH2 800 oftich AR AuiREGH 520060t 8BAR C;.@liphijid, arlyl, [@jterparyl,
hleterlslcy'&yﬁoer_c'ar (l)\lcgdyl;o O ,NIIl NHO ON O NTh 66 67
T is a straight or branched C;_4 alkylene chain; and

V is —O-, -N(R")-, -S-, -S(0)-, -S(0)s-, -C(O)-, or -CO»-.

7. The compound of claim 3 wherein:

Qis -CH,-;

G is -NR*R’ or a 5-6 membered heterocyclyl ring that is optionally substituted by 1-2 R,

R! is hydrogen, halo, C;. alkyl, amino, or (C., alkyl);., amino;

R?is hydrogen, halo, C; ; aliphatic, C;.; alkoxy, or C;;haloalkyl;

R® is hydrogen, halo, Cy, aliphatic, C;. alkoxy, or Cy.; haloalkyl;

R* is hydrogen or C;.¢ aliphatic;

R’ is a Cy.¢aliphatic group that is optionally substituted by halo, -OR’, -CN, -SR?, -S(0),R®,
-C(O)R’, -CO,R’, -N(R");, -C(OINR),, -NRC(O)R’, -NR")COR?, or -NR"YC(O)NR");

each R® is independently selected from hydrogen or a C;; aliphatic group;

each R is independently selected from hydrogen or C; 4 aliphatic, or two R on the same
nitrogen atom are taken together with the nitrogen to form a 5-6 membered heteroaryl or heterocyclyl
ring;

R® is C, aliphatic;

each R' is independently selected from RY, T-RY, or V-T-R";

each R" is independently selected from C, 6 aliphatic, halo, -OR’, -CN, -SR?, -S(O):R”, -
C(O)R, -COR, -N(R"),, -C(O)NR")z, -NRNC(O)R’, -N(R")CO,R’, or -NR")C(O)NR)z;

T is a straight or branched C,_4 alkylene chain; and

V is —O-, -N(R")-, -S-, -S(0)-, -S(0),-, -C(O)-, or -CO,-.
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8. The compound of claim 6 wherein:
QiS—CHz-;

G is -NR*R or a 5-6 membered heterocyclyl ring that is optionally substituted by 1-4 R'®;
R! is hydrogen, halo, or methyl, amino, or (C,., alkyl);., amino;
R?is hydrogen, halo, C,_4aliphatic, or Cy., haloalkyl;
R}is hydrogen, halo, or C,, alkoxy;
R* is hydrogen or Cy.s aliphatic;
R’ is:
a) an optionally substituted group selected from aryl, heteroaryl, heterocyclyl, or
carbocyclyl, or
b) a C,.¢ aliphatic group that is optionally substituted by:
halo, -OR’, -CN, -SR?, -S(0),R%, -C(O)R, -CO.R’, -N(R),, -C(O)NR),, -
NRHCO)R’, -NR)COR®, -SONR"),, -NR'SOR’, -NR")C(OINR ), or an aryl,
heteroaryl, heterocyclyi, or carbocyclyl group that is optionally further substituted by
C,.caliphatic, -CF;, halo, -OR”, -CN, -SR?, -S(O);R®, -C(O)R’, -CO.R’, -N(R'),,
-C(O)NR"),, -NR"YC(O)R”, -NRCO,R?, -SO,N(R"),, -NR'SO,R’,
NRNCONR
R® is hydrogen or methyl;
each R’ is independently selected from hydrogen or an optionally substituted C,.4 aliphatic, or
two R’ on the same nitrogen atom are taken together with the nitrogen to form an optionally
substituted 3-6 membered heteroaryl or heterocyclyl ring;
each R™ is independently selected from hydrogen or an optionally substituted group selected
from C,4 aliphatic, aryl, heteroaryl, heterocyclyl, or carbocyclyl, or two R’ on the same nitrogen
atom are taken together with the nitrogen to form an optionally substituted 3-6 membered heteroaryl
or heterocyclyl ring;
each ]Rg is independently an optionally substituted C,4 aliphatic;
each R* is independently an optionally substituted group selected from C,.4 aliphatic, aryl,
heteroaryl, heterocyclyl, or carbocyclyl;
each R' is independently selected from =O, R, T-R", or V-T-R", or two occurrences of
R, taken together with the atom(s) to which they are bound, form an optionally substituted
monocyclic or bicyclic 3-8-membered aryl, heteroaryl, heterocyclyl, or carbocyclyl ring;
each R is independently selected from -CF;, halo, -OR™ -CN, -SR® -S(0),R¥, -C(O)R",
COR™, -NR™),, -CO)NR™™),, -NR")C(O)R"", -N(R"YCO,R™, -SO,NR™),, -NR")SOR™,
NRNC(O)N(R™), or an optionally substituted group selected from C.¢aliphatic, aryl, heteroaryl,
heterocyclyl or carbocyclyl;
T is a straight or branched C, 4 alkylene chain; and
V is —-0-, -N(R")-, -S-, -5(0)-, -S(0)z-, -C(0)-, or -CO»-.
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9. The compound of claim 7 wherein:

Qis —CH,-;

G is -NR*R’ or a 5-6 membered heterocyclyl ring, having 1-2 ring heteroatoms selected from
oxygen or nitrogen, that is optionally substituted by 1-2 R%:

R'is hydrogen, halo, or methyl, amino, or (C;., alkyl);., amino;

R’is hydrogen, halo, C;., aliphatic, or Cy, haloalkyl;

Ris hydrogen, halo, or C;; aliphatic;

R* is hydrogen or Cy.6 aliphatic;

R’ is a Cygaliphatic group that is optionally substituted by halo, -OR?, -CN, -SR?, -S(O),R?,
-C(O)R’, -CO,R, -N(R"),, -C(O)N(R),, -N(R7)C(O)R7 -N(R7)C02R8 or -N(R")C(O)NR"),;

R® is hydrogen or methyl;

each R’ is independently selected from hydrogen or C,4 aliphatic, or two R’ on the same
nitrogen atom are taken together with the nitrogen to form a 5-6 membered heteroaryl or heterocyclyl
ring;

R® is Cy, aliphatic;

each R" is independently selected from R'!, T-R!, or V-T-R'%;

each R" is independently selected from C; ¢ aliphatic, halo, -OR’, -CN, -SR®, -S(O),R?, -
C(O)R", -COR", -N(R"),, -C(O)NR"),, -NRIC(O)R?, -N(R"YCO,R’, or -NR”)C(O)N(R),;

T is a straight or branched C,, alkylene chain; and

V is —O-, -NR")-, -S-, -S(0)-, -S(0),-, -C(O)-, or -CO-.

10. The compound of claim 8, wherein the compound is (S)-III-A-aa.
11. The compound of claim 9, wherein the compound is (S)-III-A-aa.
12. The compound of claim 10 wherein:

G is -NR*R’ or a 5-6 membered monocyclic or bicyclic heterocyclyl ring that is optionally
substituted by 1-4 R,

R'is hydrogen, halo or methyl;

R%is hydrogen, halo, C,4aliphatic, C,.; alkoxy, or C,; haloalkyl;

R® is hydrogen;

R*is hydrogen or C.¢ aliphatic;

R’ is:

a) an optionally substituted group selected from aryl, heteroaryl, heterocyclyl, or
carbocyclyl, or

b) a Cysaliphatic group that is optionally substituted by:
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halo, -OR’, -CN, -SR?, -S(0);R%, -C(O)R’, -CO,R’, -N(R"),, -C(O)N(R),, -
NRC(O)R’, -N(R")CO:R?, -SONR")z, -NR’SO,R, -NR")C(O)NR),, or an aryl,
heteroaryl, heterocyclyl, or carbocyclyl group that is optionally further substituted by '
Cy.caliphatic, -CF;, halo, -OR’, -CN, -SR®, -S(0),R?, -C(O)R’, -CO,R”, -N(R"),,
-C(O)N(R"),, -NR")C(O)R’, —N(R7)C02R8 -SO,N(R"),, -NR'SO,R’,
-NRCONR);
R® js hydrogen or methyl;
each R’ is independently selected from hydrogen or an optionally substituted C;_4 aliphatic, or
two R’ on the same nitrogen atom are taken together with the nitrogen to form an optionally
substituted 3-6 membered heteroaryl or heterocyclyl ring;
each R™ is independently selected from hydrogen or an optionally substituted group selected
from C,, aliphatic, aryl, heteroaryl, heterocyclyl, or carbocyclyl, or two R on the same nitrogen
atom are taken together with the nitrogen to form an optionally substituted 3-6 membered heteroaryl
or heterocyclyl ring;
each R® is independently an optionally substituted C,4 aliphatic;
each R¥ is independently an optionally substituted group selected from C,_4 aliphatic, aryl,
heteroaryl, heterocyclyl, or carbocyclyl;
each R' is independently selected from =0, R'!, T-R'., or V-T-R", or two occurrences of
R', taken together with the atom(s) to which they are bound, form an optionally substituted
monocyclic or bicyclic 3-8-membered aryl, heteroaryl, heterocyclyl, or carbocyclyl ring;
each R"" is independently selected from -CFs, halo, -OR”, -CN, -SR®, -S(0),R*", -C(O)R™,
-COR™, -N(R™),, -C(O)NR"),, -NR)C(O)R™, -N(R)CO,R", -SO,NR™),, -N(R")SO,R™,
-N(R"C(O)N(R™), or an optionally substituted group selected from Cy.galiphatic, aryl, heteroaryl,
heterocyclyl or carbocyclyl;
T is a straight or branched C,., alkylene chain; and
V is ~O-, -NR")-, -S-, -S(0)-, -S(0),-, -C(0)-, or -CO,-.

13. ~ The compound of claim 11 wherein:

G is -NR"R’ or a 5-6 membered heterocyclyl ring that is optionally substituted by 1-2 R°;

R! is hydrogen, halo or methyl;

R?is hydrogen, halo, C;., aliphatic, C;., alkoxy, or C;., haloalkyl;

R? is hydrogen;

Rtis hydrogen or C, ¢ aliphatic;

R’isa Ci.s aliphatic group that is optionally substituted by halo, -OR’, -CN, -SRS, -S(O),R8,
-C(O)R, -CO,R’, -NR"),, -C(O)N(R);, -N(RIC(O)R’, -NR)CO,R?, or -NR7)C(O)NR )z

R® is hydrogen or methyl;

-134 -



ErN-N tI3u )rN10 0 5~9293 cl C ( NN NHH\H
HNO .~ iN101 IO NO - 138 WD 2005/111037
wWE@DSWBRE05/ 013812 94 95 C C N! N ! | HECHUBRODG/013812
H~OHN-O N~N_ OONN ONHO9 97 cl NNC
HNH! H/ H NN\NP HO-NH HOO1 N~ OO0 98 99 cl

\' -\, N HOON\HHOHPNt~)NO)rN, 6N O ~O YN |

each R’ is independently selected from hydrogen or C,4aliphatic, or two R” on the same
nitrogen atom are taken together with the nitrogen to form a 5-6 membered heteroaryl or heterocyclyl
ring;

R® is C,, aliphatic;

each R is independently selected from RY, T-RY, or V-T-R!;

each R' is independently selected from Cy.¢ aliphatic, halo, -OR”, -CN, -SR?, -S(O),R?, -
C(O)R’, -COR", -N(R"),, -C(O)NR),, -NRC(O)R’, -NR")CO,R’, or -N(R)C(O)NR),;

T is a straight or branched C;_4 alkylene chain; and

V is =O-, -NR)-, -S-, -S(0)-, -S(O);-, -C(O)-, or -COx-.

14. The compound of claim 13, wherein G is selected from an optionally substituted piperidinyl,
piperazinyl, morpholinyl, pyrrolidinyl, or -NR*R>; R* is hydrogen or Cy.¢ aliphatic; and R® is Cy
aliphatic, 5-6 membered heterocyclyl, or C;shydroxyalkyl.

15. The éompound of claim 14, wherein the optionally substituted piperidinyl, piperazinyl,
morpholinyl, or pyrrolidinyl group is optionally substituted N-piperidinyl, N-piperazinyl, N-
morpholinyl, or N-pyrrolidinyl.

16. The compound of claim 14 where:
G is unsubstituted or substituted by 1-2 groups independently selected from the group
consisting of: Cy.3 alkyl, HO-alkyl, alkoxycarbonyl, mono- or dialkylaminocarbonyl, and HO,C-alkyl;

and '
R® is methyl.
17. A compound, or a pharmaceutically acceptable salt thereof, selected from:
- Cl
cl \ /N ' x
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N N
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2
e

64 65
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19. A pharmaceutical composition comprising a compound of claim 1, 2, or 3, and a

pharmaceutically acceptable carrier.

20. A method of treating an inflammatory disease or immune-related disease in a patient
comprising administering to said patient a therapeutically effective amount of a compound of claim 1,
2,0r3.

21. The method of claim 20 wherein the disease is theumatoid arthritis, asthma, psoriasis,
psoriatic arthritis, chronic obstructive pulmonary disease, inflammatory bowel disease, or multiple

sclerosis. ,

22. The method of claim 19, wherein the disease is theumatoid arthritis, multiple sclerosis,

asthma, or chronic obstructive pulmonary disease.

23. A method of treating cancer in a patient comprising administering to said patient a

therapeutically effective amount of a compound of claim 1, 2, or 3.

24, The method of claim 23 wherein the cancer is lymphoma, multiple myeloma, osteolytic bone

metastasis, head or neck cancer, lung cancer, prostate cancer, Or pancreatic cancer.
25. The method of claim 22 wherein the cancer is a lymphoma. A

26. A method of inhibiting IKK in a patient comprising administering to said patient a compound

of claim 1, 2, or 3.

27. A method of inhibiting IKK in a biological sample comprising contacting said sample with a

compound of claim 1, 2, or 3.
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