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USEFUL FOR TREATI NG | NFLAMVATORY DI SEASE Rel at ed
woAmpd/eezadi on [ 0001] This application clains theTinesreddnioso
of US Provisional Patent Application 60/461468 fil ed
April 9, 2003. Field of the Invention [0002] This
invention relates to beta-carboline conpounds,
phar maceuti cal conpositions thereof, and methods of
using the conpositions for treating disease. The
conmpounds are particularly useful for treatin
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I nvention [0003] The transcription (nucl ear) factor
NF-KB is a nenber of the Rel protein famly, and is
Reli¥picenldpp 18 ceeifcrt odi mer conposed of p50 and p65
subunits. NF-KBis constitutively present,in the
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200qt easone pat hway plays an essential role in the
regul ation of NF-KB activity, being responsible for
the processing of pl05 to p50 and the degradati on of
ritdg i tefydHotgi n 1 xB-a. Chen et al., Cell 84:853
—(1996), teaches that prior to degradation, |KB-a
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Background of the Invention

[0003] The transcription (nuclear) factor NF-KB is a
member of the Rel protein family, and is typically a
heterodimer composed of p50 and p65 subunits. NF-¥B is
constitutively present in the cytosol, and is inactivated
by its association with omne of the IkB family of inhibiters.
Palombella et al., WO 95/25533, teaches that the ubiguitin-
proteasome pathway plays an essential role in the
regulation of NF-kB activity, being responsible for the
processing of pl05 to p50 and the degradation of the
inhibitor protein IkB-a. Chen et al., Cell 84:853 (1996},
teaches that prior to degradation, IkB-o undergoes selective
phosphorylation at serine residues 32 and 36 by the
maltisubunit IkB kinase complex (IKK). IxkB-o is
phosphorylated by IKK, which has two catalytic subunits,

IKK-1 (IKB kinase o or IKK-a) and IKK-2 (IKB kinase § or




ubi qui tinati on and degradati on by the 26S proteasone,
all om ng translocation of NF-KB into the nucl eus
WO\RA/0821, binds to specific DNA sequences i nPCAAIS2004/011080
pronoters of target genes and stinulates their
transcription. Inhibitors of |KK can block the
phosphorylation of KB and its further downstream
effects, particularly those §§300|ated wi t h NF- KB
transcription factors. [0004]" The protein products of
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NF-KB is a heterodineric transcription factor which
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£r@HR8 A1l @d o | ding a conplex with its
naturally occurring inhibitor IKB. The stimulation of
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of normal and malignant cells. Furthermore, NF-kB is a
heterodimeric transcription factor which can activate a
large number of genes which code, inter alia, for
proinflammatory cytokines such as IL-1, Il-2, TNFOX or IL-6.
NF-KB is present in the cytosol of cells, building a complex
with its naturally occurring inhibitor IkB. The stimulation
of cells, for example by cytokines, leads to the
phosphorylation and subsequent proteolytic degradation of
IxB. This proteolytic degradation leads to the activation

of NF-kB, which subsequently migrates into the nucleus of
the cell and activates a large number of proinflammatory
genes.

[0005] Rinehart et al., U.S. Pat. No. 4,631,149 (1986),
discloses beta-carboline compounds useful as antiviral,

antibacterial, and antitumor agents.




car bol i ne conmpounds with | KB kinase inhibitory
activity for wuse in the treatnent of inflanmtory
wodiespedes’s (e.g., rheumatoid arthritis), PCT/US2004/011080
osteoarthritis, asthma, cardiac infarct, Al zheiner's
di sease, carcinomatous disorders (potentiation of
cytotoxic therapies) and atherosclerosis. [0007] It
woul d be beneficial to provide novel I KK inhibitors
that possess good therapeutig-properties, especially
for the treatnent of inflammtory di sease.
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Degcription of the Invention

{0008] This invention provides compounds that are useful
for treating IKK-2-mediated diseases, such as inflaﬁmatory
diseases and cancer. The compounds are represented by

formula I:

H1
2 g
R \ IN
3 N
R H
NH
I

wherein Ring A is selected from the group consisting of:
(a) a pyridinyl or pyrimidinyl ring that is
substituted by (i) -CH;C{0)-G and 0-1 R*® or (ii) 1-2 R%,
and
(b) a morpholinyl, piperidinyl, piperazinyl,
pyrrolidinyl, pyranyl, tetrahydrofuranyl, cyclohexyl,
cyclopentyl or thiomorpholinyl ring that is substituted by




each R6a is independently selected fromCl_6

aliphatic, halo, ClL 6 al koxy, or am no; each R6b is
wopnHdd2edent | y sel ected from Cl_3 aliphatic &CT/US2004/011080

-N(R7) 2, and two R6b on the sane or an adj acent carbon

optionally are taken together with the intervening

carbon(s) to forma 5-6 nenbered ring having 1-2 ring

het eroatons selected fromN, 0 or S; Wis -Q,
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fl-6 ”E%Jﬁ{ed heteroar%l . Wherein each of the
haiRt Foard=O%f I ARt er ocyclyl noieties of Gis
opt éQfm! R sebshidetefidntlvls2iRctdRl fsomyairogdnphatic
hal o, C1_3 aliphatig, am no, cyano, (C -3, alkyl)l
or aril B, ) 2¢c1 a3daltiex i - CONFRS SN 3aT oft A FBRiHp CaRpon
. . " oL CF3: :
orhELELRoERe, bakin Fogelerphethepnetitiestiaing, ¢
cafbkoxy) bydfoxm, aafi-pomeobamed ornngChafimokyl-21 ¥Ang
amno, R4 is h%gr%g%n, . 3=7 gerrberse.d het erocycl yl, or
heggrgatgms pRgEPETeRs T 8™ Mdr 898F, 1 6 ali phatic group
or # §s7—@En‘oe?6d(oI?et,er-@qméiéxcmgrmRH%wingo;l-2 ring
heteroatogs s% ected from N, O, or S, wherein R5 is
~C6RTi011& Ry} §Bb9tliztut ed by hal o, -OR7, -CN, - SRS,

O A R

- N(& 160 REANRIRVIO 2002/ CORREE" PCTH (JS2ED4A 015080
al:-i.;:)l'Slétic), ~N (R°) COCF;, -N{R®)CO(C;j.¢ aliphatic),
~N (R®)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 RY;

rR! is hydrogen, halo, Ci.3 aliphatic, amino, cyano, (Ci-s
alkyl)iz amino, Ci.3 alkoxy, ~-CONHz, -NHCOCF;, or -CHxNHj;

R? is hydrogen, halo, Ci; aliphatic, -CFs;

R’ is hydrogen, halo, Ci.¢ aliphatic, Ci¢ haloalkyl, Ci-s
alkoxy, hydroxy, amino, cyano, or {Ci.s alkyl)i> amino;

R? is hydrogen, .3-7 membered heterocyclyl, or Ci-s
aliphatic;

R® is hydrogen, Ci.s aliphatic group or a 3-7 membered
heterocyclic ring having 1-2 ring heteroatoms selected from
N, 0, or S, wherein R® is optionally substituted by halo,
_OR7, -CN, -5R®, -S8(0)sR®, -S(0)sM(R")2, -C(O)R’, -COR’,
“N(R"),, -C(O)N(R"),, -N(R)C(O)R’, -N(R")CO.R®, or
~N(R")C(O)N(R7) 2;




each R7 is independently selected from hydrogen or

ClL 4 aliphatic, or two R7 on the sane nitrogen atom
wotoe4daken together with the nitrogen to for maEHe2004/011080

menbered heteroaryl or heterocyclyl ring; each R8 is

i ndependent|y selected fromCl_4 aliphatic; each RO

i s i ndependently sel ected from hydrogen or Cl_3

allphatlc each R10 is independently selected from

oxo, - -T-R11, or -V-F+Rtt each R' is
|ndepende ly selected fromCl 6 ali hatlc hal o,
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conpeatle| ¥ sid vmdemensteniiiv leelotad T drydimpgen or Cis
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suitabl e aliphatic groups include
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cycl,ic a eny al kynyl groups and hybri ds
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B0 nrrCONR B cafGETedPas o R TGRS (e
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V is ~0-, -N{(R")-, =8-, -S(0)-, -8(0);-, =~C(0)-, or
T =C0z—; and

R? is hydrogen or an amino acid side chain.

[0009] The term “aliphatic”’ as used herein means
straight-chain,  branched or cyclic C3-Ci2 hydrocarbons which
are completely saturated or which contain one or more units
of uhsaturation but which are not aromatic. For example,
suitable aliphatic groups include substituted or
unsgubstituted linear, branched or cyclic alkyl, alkenyl,
alkynyl groups and hybrids thereof such as
{cycloalkyl)alkyl, {cyclcoalkenyl}lalkyl or
(cycloalkyl)alkenyl. The terms "alkyl®", *falkoxy",
"hydroxyalkyl”, “alkoxyalkyl®, and "alkoxycarbonyl", used
alone or as part of a larger moiety, include both straight
and branched chains containing one to twelve carbon atoms.
The terms “alkenyl”’ and “alkynyl", used alone or as part of

a larger moiety, include both straight and branched chains

containing two to twelve carbon atoms. The term




containing two to twelve carbon atons. The term WD
2004/ 092167 PCT/ US2004/ 011080 6 "cycl oal kyl, used

WO 20041082167 as part of a larger noiety, includBETEF0#811080
C3-Cl12 hydrocarbons which are conpletely saturated or
whi ch contain one or nore units of wunsaturation, but
whi ch are not aronmatic. [0010] The terns "hal oal kyl ",
"hal oal kenyl " and "hal oal koxy", mnean al kyl, al kenyl
or al koxy, as the case may ®e; substituted with one

or . no al ogen atons. The term "hal ogen" ns k
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formof nitrogen and sulfur, and the quaternized form
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[oogOpat ur atred KeReshawaneaQ4gihet epalcikastiectad from
oxygen, sulfur or nitrogen, the nitrogen may be N (as
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system having three to fourteen nenbers. The terns
[001¢h, bocy&he tergn REEpaoAtom™ Ogaise ye tdegst oxygen, or

su] FALOOGUC l:l.gx%lu of hek, saliialR P irflddogen and
unsaturated, also refers to rings that are optionally
sudfibst i fotledtheTlgpma teemyiw et fidome o] @ny e isb gyidinagen .

"carbocycl 0", ar__ "carbacyglig" also.incl l |.C
AlFPnﬁ‘get %ggmar éllftlfggtfnt o X gl.uo es & éguabrsgcnjiati ita oré Q{}&tfogen
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or tetrahydronaphthyl, where the radical or point of

pantiadhieHnsod ugi etk MRDRRVieg Gy GrmaetoRs ifcted
frgﬁr%&§ggﬁeds%h%%ﬁ'%&'%ﬁﬁ%ﬁ&eﬂﬁ thd A9 ogen may be N (as

in 3,4-dihydro-2-pyrrolyl), NH (as in pyrrolidinyl)} or NR’
{as in N-substituted pyrrolidinyl).

[0012] The terms “carbocycle”, “carbocyclyl™,
vcarbocyclo”, or “carbocyclic” as used herein means an
aliphatic ring system having three to fourteen members.
The terms "carbocycle", "carbocyclyl", “carbocyclo®, ox
"carbocyclic" whether saturated or partially unsaturated,
also refers to rings that are optionally substituted. The
terms "carbocycle®, "carbocyelyl®, 'carbocyclo", or
"carbocyclic" also include aliphatic rings that are fused
to one or more aromatic or nonaromatic rings, such as in a
decshydronaphthyl or tetréhydronaphthyl, where the radical
or point of attachment is on the aliphatic ring.

[0013] The term "aryl" used alone or as part of a larger
moiety as in "aralkyl", "aralkoxy", or “"aryloxyalkyl",

refers to aromatic ring groups having five to fourteen
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noi ety as in "aral kyl", "aral koxy", or "aryl oxyal kyl ",
refers to aromatic ring groups having five to fourteen
WOl 42@Q447092167 PCT/ US2004/ 011080 --7- menbensT/o32064/011080
as phenyl, benzyl, phenethyl, 1-naphthyl, 2- naphthyl,
l-anthracyl and 2-anthracyl. The term"aryl" also
refers to rings that are optionally substituted. The
term"aryl" may be used interchangeably with the term
"aryl ring". "Aryl" also ingludes fused pol ycyclic
aromatic ring systens in which an aromatic ring is
mefrlpsets .t Guwshe an el r ibeyszy Bxaiptestionkl ybenaphthyl, 2-
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aliso irefsed dereings | thaét ghod potlonvdli Th aubatDoatéd. The
ring is fused to one or nore non-aromatic . rings, such
texd R T Adahyre PR aRRTiangeakty with the term “aryl
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four, are each replaced by a heteroatomsuch as N, O,

oforth® temmmniieslof et doy @9ed MeIRIEnciBIdRe group in |
-1H benzim z0l -2- _one, _ .
Whglf}ls%s{%&lﬂ eg;(‘?-rzg%%o- s dtaozoc[”‘}%_?,]f’m%]fe non-aromatic

ritrefsr,alydriofay ainylgn idddmahy dldnaatiytidinyl, or
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2-tetrahydr ot hi ophenyl, 3- tetrahydrothi ophenyl,

-[0®4For pholThey | terdn tinetphobdynyle” 4-"merphotyeyyl”, or

2-t hi onorphol i nyl, 3:t.hi holjnyl ., 4- . .
RS Y e e e BiLs Aopraromatia ring
slﬁ%é'n@ |Hialan<_:lf APk pes aZd iyt e fdnleEdg) Wteferably five to

- pi peri di nyl,

“ten, in which one or more ring carbons, preferably one to

four, are each replaced by a hetercatom such as N, O, or S.
Examples of heterocyclic rings include 3-1H-benzimidazol-2-
one, (l-substituted)-2-oxo-benzimidazol-3~-yl, 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl, \
2-tetrahydropyranyl, 3-tetrahydropyranyl, 4-
tetrahydropyranyl, [1,3]-dioxalanyl, [1,3]-dithiolanyl,
[1,3]1-dioxanyl, 2-tetrahydrothiophenyl, 3-
tetrahydrothiophenyl, 2-morpholinyl, 3- morpholinyl, 4-
morpholinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 4-
thiomorpholinyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3~
pyrrolidinyl, l-piperazinyl, 2-piperazinyl, l-piperidinyl,
2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 4-
thiazolidinyl, diazolonyl, N-substituted diazolonyl, 1-
phthalimidinyl, benzoxanyl, benzopyrrolidinyl,

benzopiperidinyl, benzoxolanyl, benzothiclanyl, and




2-pi peridinyl, 3-piperidinyl, 4-piperidinyl, 4-

t hi azolidinyl, diazolonyl, N substituted diazol onyl,
WOR004HRRIEI | mi di nyl, benzoxanyl, benzopyrrol i diRgGI/yS2004/011080
benzopi peri di nyl, benzoxol anyl, benzot hi ol anyl, and WO

2004/ 092167 PCTI EJS2004/ 011080 31~~ --8--
benzothianyl Al so included within the scope of the
term "heterocyclyl" or "heterocyclic", as it is used
herein, is a group in whith8a-non- aromat i c

het er gat o cont ai ni,n S .fused to one or re
beREBRRAEYar ol ok GREACH MRS die dee fe TS eerm
"heBdebEPly10hbeMB R e RReRaRtdY | Vit 1 used herein, is
t et rahydroqui nolinyl, where the radical or point of

a growshaenwhiishon nha-sermatdratieteroatom-containing ring
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are optlonall{ substituted. [0015] The term
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efers to roaromatic ring groups having five t
rihgurt@hﬂ meahewhetEmquGi§Wﬁ Whﬂuﬁxnnxdlylhgsnrnclude

furan " I furaz zQ
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aléo ké@é@@"cﬂ riPgisSendAolate ot PP Mbstituted.
5- oxadi azol yl, 2- oxazolyl, 4-oxazolyl, 5-oxazolyl,

[0015byr r ol \;ﬂhe ey rblefleroa@dyyrr olsdd alqne auolag part of a

2-pyrazaol ra ) 1w

1a£9%%rW8yF%yéaﬁyﬁ¥WIé E%gf%%ﬁlgﬁihﬁgg heé@gécg%&alkoxy .

redeRYl tdatichroazohbicdzolning 4ridiims Qiayﬂh.ngﬁ -f it azw®l yl ,
5-tetrazolyl, 2-triazolyl, 5-triazolyl, t hi enyl

£ogrEREBNEINEEFp az SRR IRsh ATt gAY L H’elﬁ%éﬁ Mihipde 2-
PoRSRT Sl il smay 1 os Y
imidazolyl;, 4-imidazolyl, 5-imidazolyl, 3-isoxazolyl, 4-
isoxazolyl, 5-isoxazolyl, 2-oxadiazolyl, 5-oxadiazolyl, 2-
oxazolyl, 4-oxazolyl, 5-oxazolyl, l-pyrrolyl, Z2-pyrrolyl,
3-pyrrolyl, l-pyrazolyl, 2-pyrazolyl, 3-pyrazolyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-
pyrimidyl, 3-pyridazinyl, 2-thiazolyl, 4-thiazolyl, 5-
thiazolyl, S5-tetrazolyl, 2-triazolyl, 5-triazolyl, 2-
thienyl, 3-thienyl, carbazolyl, benzimidazolyl,
benzothienyl, benzofuranyl, indolyl, guinolinyl,
benzotriazolyl, benzothiazolyl, benzooxazolyl,
benzimidazolyl, isogquinolinyl, indazolyl, isoindolyl,
acridinyl, or benzoisoxazolyl. Also included within the
scope of the term “heterocaryl”, as it is used herein, is a
group in which a heteroatomic ring is fused to one or more
aromatic or nonaromatic rings where the radical or point of

attachment is on the hetercaromatic ring. Examples include

tetrahydroquinolinyl, tetrahydroisoguinolinyl, and




benzi m dazol yl, isoquinolinyl, indazolyl, isoindolyl,
acridinyl, or benzoi soxazolyl. Also included within
wd feg/oaepe of the term"heteroaryl™, as it i speugeshoos/o110s0

herein, is a group in which a heteroatomc ring is

fused to one or nore aromatic or nonaromatic rings

where the radical or point of attachnment is on the

het eroaromatic ring. Exanpl es include

tetrahydroqui nolinyl, tetrahydroi soquinolinyl, and I|i
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" het eroarormt| c". [0016] An aryl (including aralKkyl,

hetsriearyl rang oryaltha tara 91T tiét ‘er oar v
clud| he er.qar al kyl roar y and the
Wf]]s;ﬂe) gr conialér{fngﬁe%qulr %%eaasﬁ/ua{)ﬁ( lS‘g{}ents
a@Waas:yqf aSidjl tta;m Qiksbst tissdraan 1 h(ej_nﬁﬂs_ﬁlir[gat ed
carbon atom of an aryl, ]g(roaryl aral
heferarsaldidy Brgh A 9heamyde koxa Bk lketh grQip may

P b oo s

sub@tRiuersishsin thitee dins@( edClaz(Ron atgbaf tan earyl.

het@go(an),%( R %Ph 1Sl bst itut ejﬁSJZCHz (P 1ude N2 .

hall OmR,, —WRC(-@EN( R)lZ ZW dﬁ}@ C(fQ)QR—
(O CRC(O'R - CO2R, - O)N(R)2 CU(QNR 2,
ethg@@ygﬁilazgozﬁm$3;?0 éﬂ%a GNEFHLLO 3NRSG@¢@ Y

' Sub%&@)“%& Q@ﬁ?&\?))Fﬁ;\l% wher ei ny—gég%]@FéR’—CHz (Fh) .

. su[l:ﬂadﬂﬂﬂmmht—l@hiéhéct edeffIﬁﬂl’ﬁl'HydrSJ-QIﬂ’tltilmbe{GHzﬁﬁ%dPh) /
- BAESL! BILgS T LRIAL |6 Ui ROYRTAPFL | itk
~NRPNRCC (0)R°, -NRCPNRPC(O}N(R°),, -NRCPNRPCOz;R®, -C(0O)C(O)R°,
“—C(O)CH,C(O)R®, ~CO3R°, -C(O)R®, -C(O)N{(R®)z, -OC(O)N(R°)g,
-S(0)2R®, -S0sN(R°)3, -S(O)R°, -NRCPSO:N(R®);, -NR®SO:R®,
~C(=S)N(R®),, -C(=NH)-N(R®)s, - (CHz)yNHC(O)R®, ~(CHz)yNHC (0)
CH{V-R®°) (R%)}; whefein each R° is independently selected
from hydrogen, a substituted or unsubstituted aliphatic
group, an unsubstituted heteroaryl or heterocyclic ring,
phenyl (Ph), substituted Ph, -0(Ph), substituted -0(Ph},
-CH» (Ph), or substituted -CH,{Ph); y is 0-6; and V is a
linker group. Examples of substituents on the aliphatic
group or the phenyl ring of R° include amino, alkylamino,
dialkylamino, aminocarbonyl, halogen, alkyl,
alkyvlaminocarbonyl, dialkylaminocarbonyl,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy,
nitro, cyano, carboxy, alkoxycarbonyi, alkylcarbonyl,

hydroxy, haloalkoxy, or haloalkyl.




phenyl (Ph), substituted Ph, -Q(Ph), substituted

-Q(Ph), -CH2(Ph), or substituted -CH2(Ph); y is 0-6;
WO2PM/092462 2 | i nker group. Exanpl es of substi PGEAIS2004/§11080

the aliphatic group or the phenyl ring of R include

am no, al kyl am no, di al kyl am no, am nocar bonyl

hal ogen, al kyl, al kyl am nocarbonyl,

di al kyl am nocar bonyl, al kyl ﬁ‘g] nocar bonyl oxy,

di al kyl am nocar bony| oxy, aTT< y, nitro, cyano,

L R T—
rnE@FhH@QQQﬂﬁQiﬁﬂaﬁhe aﬁQmofgoéaﬁsfmt@ém@Bat|Ex§ﬁ§ﬂ§sobf
non-aromati ¢ heter OcyC| |1 C rrng contaln one or

S"f#d?@l@t%ﬂ?ﬁﬁ}ém@t%@hpﬂé% %ﬁltu%@tf? bferBems2Pt 9énes
R Ul o G OLAT R o 0 AB0RHLE, O] P Bhe

a non terocyclic ring
irddlsided tdhowe metéchea]:bms@t fioat e candaobupitad carkbnobf an
heteroa and t he foI | owi :. =0, =S, =NNHR*,
fgg r@{gng@n. %? ymg =0, =S, =NNHR*,

-_-mﬁwﬁi%ahqkyl ):mn@_«“( TR, R, g8 Ry R 'SNNHSOZ(alkyl),
i ndepéndentl'y sel ect ed f'r om hyérogen

orurdiyst inthewrl eddipiRit iis gxm@@p@nd@l’sl&)saselec’edd from

hf%léﬁé%lc [éﬁiﬁyéagygﬁﬁg %i%%gbéii;$§ﬁ$ﬁ 8@ a substltuted

aldiptldoilagrop . aE:ae &Ny, siited ofelentd kcyﬂl the aliphatic
al kyl am_nocar bonyl, dial kyl am nocar bonyl

gré%%llé’fﬁlﬁ&earaé@ﬁ&ﬂ'o&ﬁ YHBIRG1 o RbEEE %h?/‘l’oxy

L KX ro, If&ﬁ/
anng kyl cabrc{JH%lyl haP roxy %alfbxy, ﬁ@%@@g%ﬁl{
dn{@dﬂi&&}%md@bi@f&bﬁbstalkmlﬂ@mﬂ@mylmmen of a non-

q%tlc hetero%}éfclllc ri ésg‘}:lude-% %5§R+)Cé3§6%

alki%lﬁ(a%ﬁo%yl G(H@l'\d(ﬁ'ﬁcﬁlyl C(l‘r_\Nﬂ‘J}o:EiQ Rl oakoxy, or
- NR+S02R; wherei n each R+ is i ndependent |y sel ect ed

halQshkRildr ogen, an al i phati c
[0018] Suitable substituents on the nitrogen of a non-

aromatic heterocyclic ring include -R*, -N(R')2, -C(O)R',
-COsR%, -C(0)C{O)R", -C(O)CH2C(O)R", -SOR", -SON(R')gz,
~C(=S)N(R"),, -C(=NH)-N(R');, and -NR'SO;R*; wherein each R*
is independently selected from hydrogen, an aliphatic
group, a substituted aliphatic group, phenyl (Fh),
substituted Ph, -0(Ph), substituted -0(Ph), CHy;(Ph),
substituted CH,(Ph), or an unsubstituted hetercaryl or
heterocyclic ring. Examples of substituents on the
aliphatic group or the phenyl ring include amino,
alkylamino, dialkylamino, aminocarbonyl, halogen, alkyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy,
nitro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyl,

hydroxy, haloalkoxy, or halecalkyl.




group, a substituted aliphatic group, phenyl (Ph),
substituted Ph, -Q(Ph), substituted -Q(Ph), CH2(Ph),
WOo0bg9Rtaat ed CH2(Ph), or an unsubstituted het emarszhmmnoso
het erocyclic ring. Exanples of substituents on the
al i phatic group or the phenyl ring include am no,
al kyl am no, di al kyl am no, am nocar bonyl, hal ogen,
al kyl , al kyl am nocar bonyl , di al kyl am nocar bonyl ,
al kyl am nocar bonyl oxy, di aléykam nocar bonyl oxy,
al koxy, nitro, cyano, carboxy, alkoxycarbonyl,
[0039ky! car Ebﬁyltermhydrl@kyer yarowal"k oxy ,* 1@41’1]4%1”0316@}18 aW)
2004/ 092167 PCT/ US2004/ 0110 9 he t
o ERPAR PO by PGP FPPAROEE TR D™ Shotnco oS

LlhﬁéksCQB@e€§§1E&Q1Qabb&pﬁﬁs@dc@Ep@nﬂ@tonLEmkﬁf%sab&ygen
typically conprised of an atom such as_ox gen

orsghifur. aaunnt ts gelghags. NNH- - el - cCEP1; r-C@é?kFﬁ“
a 8haifl Ralp .ok a%%ﬁ] ASUGH 29327 2l g,ﬁl fene, chai, The

ar mss’ o I'nker 1s typic y I'n the fange
mobécuaheuinadéd bd aOQ;nheafdsamwplmalﬂhezmam@@ ahnb@luf

96 with a ngt h to.about six ato | es .
abgRt] |AkPs2 0P noPHBSH DALk Bl or Sen ety Ao CPe with 2

1eAbkYl bgens eBabBouthisah b ofRti Onabkky 18 ytedrsand
erein one or two saturated carbons of the chain are

ingpudenal batrepitadedrbypnsacpopted €@ allylidegenrhain
Whl%(\l i }:igé%&ﬁ_y" %%b’tut g%d’ 8h%re§82 'E!gg\lﬁﬁ two

satﬁﬁaNHd carboN-ESOZE- tth&ﬁ@hnTb&etepm'dﬂd@l@ld&@ﬂaced by
chai n" or "al kylene chain" refers to an opt

—cdihsti roterd O i SRONDF o ShEREET ¢ B8R . PHARRo) hat

~nERY, be 1ol y_gacomat ed_of (OaNe- ONengim-MOLRudoLt s-of
unsaturation. The optlonal substltuents are as

~ fSGesch@ed,aﬁﬁﬁe,fﬁSOﬂﬁialKphaﬂﬁﬁﬁyroup. [0021] A
Uﬁﬁﬂ inat% 2 %LI%H E %%eoghégkhabkeagfiylene chain”®
refers to an optionally substituted, straight or branched
carbon chain that may be fully saturated or have one or
more units of unsaturation. The optional substituents are
as described above for an aliphatic group.

10021] A combination of substituents or variables is
permissible only if such a combination results in a stable
or chemically feasible compound. A stable compound or
chemically feasible compound is one in which the chemical
structure is not substantially altered when kept at a
temperature of 40 °C or less, in the absence of moisture or
other chemically reactive conditions, for at least a week.
[0022] Unless cotherwige stated, structures depicted
herein are also meant to include all stereochemical forms
of the structure; i.e., the R and § coniigurations for each

asymmetric center. Therefore, single stereochemical

isomers as well as enantiomeric and diastereomeric mixtures




perm ssible only if such a conbination results in a
stable or chemcally feasible conpound. A stable
woaesgmorwed or chemically feasi bl e compound i sPOTAIS2EV4/011080
whi ch the chem cal structure is not substantially
altered when kept at a tenperature of 40 C or |ess,
in the absence of npisture or other chemcally
reactive conditions, for at |least a week. [0022]
Unl ess ot herw se stated, stifetures depicted herein
are also neant to include all stereochem cal forns of
of tiee spresent ecompeunds hark whdhsncbhei §UPRE 6fs ther
each, asymmetric nter. T re
T e R e

hefbAStSF EONBES Cm@&ﬁtut631id‘@lﬁﬁa4b6ﬂ@ﬂ>ﬁﬁds which differ
PCT/ US2004/ 011080 --12- of the present c¢onpgunds are

only t hi ntheepsespecef Of hene| ATeROTEn 1 SERPRAS 2ot Ne FRFLSREd
state t S ant to
ato%%fug%O%o%%o %S mggﬂﬁsgﬁﬁﬁegg%g% %F% ?E%ggggéence
stﬁﬁc@ﬂﬁe@reﬂ@éﬁtlSotopheatéplaaemeh&dofaaohydrﬁgﬁn atom by
exanpl e, conpounds haV|ng ﬁsent r#ctu bon bv a
a %&%Eﬁ?l?%r°¥h5r+EbP%ceﬂ§nF rgp FGPBGE oﬁlgfr g Y

13cdeyleMAIp F; dHdd | AL 4P€ wEPhaserBatsebpa 68r bhis
by a 13C or 14C-enriched carbon are within the scope

ineénthes. invention. [0023] In one enbodi nent of the

venti on, sel ec fron1a ridi L or
[00£3) i i di +31 OFFnﬁl/{bPﬂé%mFE‘t SEOEPEL “%y“’il o Ko
ceDEOHBS - £18mt Al §y§ﬂ§@ﬂymeaﬁ: a @&Qﬁﬁﬁﬁ&ﬁy@l agnd idheltudes

a 3-pyridinyl _or a.s- rlmdln:éh ring, shown bel ow by
subsbicerpdubdslo? RorﬁMQPHﬁ A Bhdhis ebodiaRRt i vel y.

pre%erggdgﬁlﬁg Eplﬁciu§eR% Al B%rudﬁny830¥ Bsszg%ﬂNidinyl

ring, shown below by the compounds of formula II-A and II-

B, respectively.

Rt R1 H1
2 T N R2 - N R2 N
R \ 4 \ 4 \ 7
kS N k) N
R3 ﬁ R N R N
O NH NH NH
RGa
— — ~—
A | A'k I Al
Naw, N\“/ N.-\.../Y
IT-A IT1i-B II-C (Y = N or CH)
[0024] Preferably, R®® is selected from halo or a Ci

aliphatic, such as chloro or methyl. When R% is an
aliphatic group such as methyl, a favorable position for
the R®*® group is at the 2-position of the pyridinyl ring or
the 4-position of the pyrimidinyl ring, as shown in II-C
above. Particular Ring A moieties are 2-methyl-3-pyridinyl

and 4-methyl-5-pyrimidinyl. It has been found that




HHH ONHZNHA NI N, YII-AIlI-BII-C(Y = N or
CH) [0024] Preferably, R6a is selected fromhalo or a
WwOQuog92#7i phatic, such as chloro or nethyl. Ween/dRGe04i031080

an aliphatic group such as nethyl, a favorable
position for the R6a group is at the 2-position of
the pyridinyl ring or the 4-position of the
pyrimdinyl ring, as shown in II-C above. Particul ar
Ring A noieties are 2- wethw133wpyridinyl and
4- et hyl - 5- p rimd géh: It has gen found that WO
CONY: R2158 @ oRpeaMlsgspup are
e [ d§3§§/ 19T QU 4
S rrglrgrlglr nér )([/Bo\r%%r g??%nt & ]ﬂbr ol ogér cal tesﬁgﬁg ?orIIﬁ(K
1nhﬁbﬂmuunomhbhaanmmdgmy@usxmmnnnmhﬂaﬂﬁhaﬂuhayeuan

ubstltuted Rin di ne, ch as_t hose descrlb d,
AR e Bt o R T S B THOBE gl ORI OD
th\W0a f%ye%%&oﬂe@ 28l Anefrerdied 1R MFouRH 1@ S lwo

groups such as hydrogen, nethyl, am no and fl uoro.
Cl/oG26%8 - Preferred R2 groups |nclude hydr ogen and hal o.

oro i preferred R2 halo u [ 0027 Pref red
10031 51 0, o PRABEGEE B POUBRE Ao SHELLpaEPHPR o)
hy@&@g@bk0&&mhﬁaanghg%oo%ﬁanﬁmﬂaﬁ@ al koxy groups
i nclude Cl1_4 al koxy ,aroups such as net hoxy, ethoxy,
[0026bpoxy éﬁ@f@yetébEbpgrﬂephoxyclpdezbydrnganoﬁndrhalo
Mmdwmm $28 froma 5-6 nenbered
SR Gt PEPERG it n5S 281 PR

i ng rPnB het er oat ons

[002gh ect ed phrieF@r-iielar @@egro@wg@ﬂcaﬁaes%&%geiﬁh e5e1ar e
desrcnated eneral ly as conpounds of formula Il
(egggﬁE chloro) and alkoxy. Examples of suitable

alkoxy groups include Ci.g alkoxy groups such as methoxy,
ethoxy, propoxy and cyclopropylmethoxy.

[0028] In another embodiment, Ring A is selected from a
5-6 membered non-aromatic ring having 0-2 ring heteroatoms
selected from nitrogen, oxygen and sulfur. These are
designated generally as compounds of formula IIT. Examples
of non-aromatic Ring A groups include a morpholinyl,
piperidinyl, piperazinyl, pyrrolidinyl, pvranvl,
tetrahydrofuranyl, cyclohexyl, cyclopentyl and a
thiomorpholinyl ring. Preferably, such non-aromatic rings
are substituted by (i) -C(R%); or -W-G, (ii) 0-4 R®.and
{(iii) 0-1 oxo groups on a ring carbon or 0-2 0oxo groups on
a ring sulfur. More preferably, such non-aromatic rings
are substituted by (i) ~W~G,.(ii) 0-2 R®.and (iii) 0-1 oxo
groups on & ring carbon or 0-2 oxo groups on a ring sulfur.
[0029] A preferred G is -NR*R® or a 3-7 membered
heterocycelyl ring. More preferably G is ~NR*R® or a 5-6
membered heterocyclyl ring, where G is substituted by 1-2
R,




of non-aromatic Ring A groups include a norpholinyl,
pi peri dinyl, piperazinyl, pyrrolidinyl, pyranyl,
worenatgtr of uranyl, cycl ohexyl, cycl opentyl ardTaS2004/011680
t hi onor phol i nyl ring. Preferably, such non-aromatic
rings are substituted by (i) -C(R9)3 or -WG (ii)
0-4 R6b.and (iii) 0-1 oxo groups on a ring carbon. or
0-2 oxo groups on a ring sulfur. Mre preferably,
such non-aromatic rings arédsubstituted by (i) -WG
é 0-2 R6b. and |||2 0-1 oxo groups on a ring
[00 8k bon ok Prefexvegr Buplssoc"m ydregerul fup . merbevef A

d. G R4 nb |
nePERoE GhTE BraFer abI 56 FL BRARE. of ok ‘56 e b barel
hyBebeencyel ¢l ¢r aDgphwhere Grf Smé}tlbeslascb u:beda b, -2- a’ZLkquo.

Il WD 2004/ 092167 PCT/USZOO4/011080 --14- [0030] A
[0031kef er r oY Rlefgrneﬁyar oere Bydromemer edt merlbesecl yI

nebsPerPhyfortad PNty pllbiatie o Ete mr St 1)

hyér@g@ﬁe@fedLBSalsphahydrogen 5-6 menbered

heterocyclyl rlng or C1 6 aliphatic, nore preferably
[00B34ir ogenvarigus ctarmphat Tal FOURBOPNVS: WOGESr Bimg & S 2
noﬁogpgﬁggf%mgfﬁs g&ggsﬁbhﬁ &n ﬁgﬂlérgnat@%rrb%%eg

own I n or "'ease of view ng, substltuents

viewihdessubshi auenati onRchgsA nonrpowmas.iceRdegt Af or

t he oxo grougpln sonme, cases, are not shown. Tabl e Iz
CORBAFRLRdsSHREPE BPRgtRS SXRoATRPBER 98BS RESSRy PYANTCT
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Table 2. Compounds where Ring A is Non-Aromatic

r! R! R}
R2 W A2 Wi A2 W
NH NH NH
;;::I 8
Q! : ")
III-A TII-B ITI-C
R1
Rl R! ——
— e R2 N
R2 N R2 N \ 7
F/ Y/
\ \ A
3
R N R N NH
NH
NH )
.~ A

I11I-D III-E III-F




NH NH NH INA INA A 111-A 111-B 111-CRl R R1 Rz N
RZ NRz/ I NR3H RRHRIHNI NHNHTANA AV N
WOR20e4/9921671 | -D |1 1-E |1 1-F WD 2004/ 092167 PCT/US2004/011080
PCT/ US2004/011080 RI RI RZNR2Z N2/ /N 3 NI R3\
SNRNHHRNHHNHH N QS 111-G 111-HI1I1-J R
RLRR 22 NR/NRZN RRHRINHNHHRIH NH A
_A NA T 15
R1 F{1 H1
== - ) Y
R2 \ /N R2 \ /N R \ p
R® N RS y R® N
NH NH NH
=
F ra N
}\ A
A A -~
s L»/S L\/'b
ITI-G IXTI-H ITT-J
R R! -
R% Y RR Y 5 =
\_4 \ 4 R Wi
Re ﬁ R3 ﬁ - ﬁ
NH NH -
+
A A o
N A
O 4 0 o
TIT-K IIT-L III-M
[0033] 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, ITI-D, ITI-H, III-J and III-M, a
preferred position for attachment of -W-C and ~C(R%); is at
the Ring A nitrogen or at N-1 in the case of compound
ITI-F.

[0034] Preferably, W is -Q-, -Q0-C(0)-,

~C(R%) 2-C(R*) (R*) -, or -C(R%);-[C(R%) (R!?)],~ where R’ is
hydrogen. More preferably, W is -Q-, -Q-C(0)~, or
~C(R%)2-C(R’) (R*¥*)-. R" is hydrogen, Ci.¢ aliphatic,
substituted or unsubstituted rhenyl, substituted or

unsubstituted benzyl or ah amino acid side chain,




Op O111-K III-L I'1l-M [0033] Wen Rng Ais a
non-aromatic, six-nenbered heterocylic ring, a
WO 24692161 e position for the -WG and - C( R9) 3PCT/US2004/011080
substituents on Ring Ais-grtho to the position where
t he beta-carboline portion is attached. For exanpl e,
in conmpounds I1I1-A 1I1I-B, Ill-D, Ill-H 111-J and
I11-M a preferred position for attachnent of -WG
and -C(R9)3 is at the ﬂT@l&rﬂitrogen or at N1in
the case of conmpound III- 0034] P eferablg .g\/i S
parngculqyerﬁhe $¥§¢§5 g b ra ofMino bi

12 %4 ?a”%léﬂz%) ]z?atdm eazﬁﬁ‘_ﬂna) Sachig ig" gemualbEeanine,

I's - ,
phe(xﬁ’d]%)lanﬂe.l svat@xin@geleumlﬁ, aimphatlcsne sabsineut ed

or unsubsti tuted enyl stitut ed or, unsubstituted
EYUQSHAR  GHSRAT Gt ey %ﬁ TR, 2012004/ 092167

/ US2004/ 0, t4 a@IM the shdenghai n
[0 32%? 004 crfr’r}%é{%oodu&éntpﬁﬁ §Lkb (%)

a natur m no aci d Exanpl €s of particul ar
embatimeait ank noratédsed 2| isle-Gllaniare, ~Chanéiyt al RAERe,

val i l e |ne i sol euci ne, serine, tyrosine,
e&%ﬂ%ﬁrj? X a 2’dl' and gl utam c acid. [0035] In one
[OﬁﬁﬂbOd'n?ﬂﬁ’aﬂgﬁﬁeﬁ}é%53dlméﬂtthkﬁngeﬂnglBﬁBbtl@uted by

preferred Qis -CH2- CH2- CH2-, nore preferably
0-2 @P-. {aopss]fermeénaf"hgrcembd@ meRhy R ngven Ring'a is a

b { t i d
e

coﬂpdﬁhdéﬂﬁfeﬂ@@ﬂuﬂanIIDrﬁmeﬂeStheD&panad$wofmbbhﬂﬂlgroups
[11 where there are two rrethylv(%rou on t

on e tRHRY pArBOt b1 PR PRLERt FontiRePRSifidOhel’ &re M peta
' caBM PO NS PRI LL 0D i St ehtREREd. aANgXARREE 8! thRisS

embodiment is a compound where Ring A is a 6,6-dimethyl-
morpholinyl ring. Preferably, such compounds are further
substituted by -W-G as described above. -
[0037] When Ring A is a morpholinyl ring, it has been
found that compounds having the *“S” stereochemistry at
position 3 of the morpholine ring are preferred, as shown.

below by compounds of formula (S)-III-A.

H1
. -
R \ /N
RS N
C§§,NH
GG, /\é
Hsb)n (8)-III-A

where n is 0-4 and R, RZ, R}, W, G and R®® are as defined

above. By analogy, it is expected that “S” stereochemistry




enbodi nent is a conpound where Ring Ais a

6, 6-di met hyl - norpholinyl ring. Preferably, such
wWuepozeels are further substituted by - WG aC1/US2004/011080

descri bed above. [0037] Wien Ring A is a norpholinyl

ring, it has been found that conpounds having the "S"

stereochem stry at position 3 of the norpholine ring

are preferred, as shown below by conpounds of formula

(S)-111-A° RL R N R3 N-H17-NH N (R6b)n where n is

0-4 and RI , R2, RS, G and R6b_are as defined |, ,
isabdve. pBpfaERegfori Pthgregidcieiharad nen-aromatic Ring
A %Eerggﬁggnk%t%gr 20944092167 PCT/ US2004/ 011080

- - I'STal’'So prerérred for other six-nenbered

[0038]- ar ONBhieC cbd@i méneorpdurds @lo fcanpdundd lof [(¥38]1a
One enbodi nent rel ates to conpounds of formula |11]-A
II3rA( 8F- [(IS) ~ATdhér ¥hRre & hifr BYERCYRE) ohadee hipetiyl or

am%glno; R2 is hydrogen, nethyl or halo; R3 is hydrogen,
are, al koxy, or (Cl_6 aliphatic) 2 amno; Ring Ais
subgtiistieddbygén? Mebhy1R6b helGl 3 aliphatic; Wis

2 ko Wlagotalfie? B ) evisnacin,
ami@oR9) 2C(R9) 2-; Gis -NR4ARS5, N(R9) C(O NR4RS,
N(R9) SC2(C _3 al i phatic), o

Ring A is substituted by 0-2 R™;

R% ig ;.3 aliphatic;

W is -Q-, —Q-C(0)-, -C(R®),-C(R’) (R*¥*)-, or
~C (R%)5- [C(R®) (RY) 1o~

Q is -C(R%)2- or -C(R%)C{(R%)2—;

G is -NR'R®, -N(R’)C(O)NR'R®°, -N(R’)}S0;(C;-3 aliphatic),
-N{R®)C(0)CF;, -N(R’)CO(Ci.s aliphatic), and
-N{R%)CO (heterocyclyl), ~N{R®)CO (heteroaryl),
-N(R%)CO(aryl), a 5-6 membered heterocyclyl ring, or a 5-6
membered heteroaryl, wherein each of the heterocaryl, aryl
and heterocyclyl moieties of G is optionally substituted by
1-3 R';

R? is hydrogen or Cis aliphatic;

R® is hydrogen or a Ci¢ aliphatic group that is
optionally substituted by halo, ~-0OR7, -CN, -SR®, -S(0),R®,
~S(0)M(RT)z, -C(O)R’, -COR’, -N(R")z, -C(O)N(R")z, -
N(R))C(O)R?, -N(R")COR®, or -N(R’)C(O)N(R’)y;

each R’ is independently selected from hydrogen or Ci4
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® iz independently selected from C;.4 aliphatic;

R’ is hydrogen;




-N (R9) C(0) CF3, -N(RO)CO(C _6 aliphatic) , and
-N(R9) CO( het erocyclyl), -N(R9)CQO heteroaryl),

WO bioRO¥IE aryl ), a 5-6 nenbered heterocyclyl rPADUSZIV4/A11080
5-6 nenbered heteroaryl, wherein each of the
heteroaryl, aryl and heterocyclyl noieties of Gis
optionally substituted by 1-3 R10; R4 is hydrogen or
Cl 6 aliphatic; R5 is hydrogen or a Cl1_6 aliphatic
group that is optionally-siibstituted by halo, -OR7,
- CN, SR8b -S(0)2R8, -S(O2N(R7)2, -C(0)R7, -coglR7 RL
- NeRe2 R L) N@@é’pendenmw@’{-@med tKPR7PBERRE. 0T R
- N&RZ%Q( 0)N(R7) 2; each R7 is independently selected

Or ffromthydrogen or Cl1_4 aliphatic, or two R7 on the

sagydH H'oges @ﬁ@&b@ﬁ@eﬁﬁkﬁnselégtaéﬂefrwm h:ll‘sh&liphatic
n|trogent0 orma -6 e ere hetero

halget erfdSBIcMNIR h'ng'oé’achc% $K ndeﬁéﬁélé%t'l y %@)&t'edCOZR

m atic [ ydr 20044092167
N(ﬁ%??usl%g‘i?’gi%% N(%@Cégéﬁ Rl%glﬁg?)l n epengﬁnt Iy
-N @€h eqoett (R pm oxo, RL1, T-R11, or V-T-Rl1l; each R
i s independent|y selected fro 1 6 h an
S ARA B of e Cer G i G
- ORRG o N(RA()#) -, C(@LN( RY@) - N(—@()(ﬁ(:g@) RZC(0)-, or

-N(R7)COZR7 or -N(R7)C(O)N(R7)2 Tis a straight or
—CCszanané‘d Cl_4 al kylene chain; Vis -0-, -N(R7)-, -S-,

a{"Fpﬁg&)cggen’bsh t&q e%hggc’ QﬂggﬁgﬁFEgh%%ggsfn

unéifbéii&hﬁité@tﬁdewl pnstbstibs it edteBeozyhins1be8dfuted
bergn;._lt.her enbodi ment rel ates to conpounds of
[0039] Another embodiment relates to compounds of
formula III-A or (S)-III-A where:

R! is hydrogen, methyl, fluoro or amino;

R? is chloro;

R’ is hydrogen or alkoxy;

Ring A is substituted by -W-G and 0-2 R®®;

R%® is methyl;

W is -0-, -0-C(0)~ or ~C(R%),-C(R®) (R"?)-

Q0 is -C(R%)s- or -C(R%)C(R%)2~;

G is -NR'R®, -N(R®)C(0)NR'R®, -N(R®)C(0)CF;, ~N(R’)CO(Cis
aliphatic), and ~N(R’)CO (heterocyclyl),
-N(R’)CO (heterocaryl), a 5-6 membered heterocyclyl ring, or a
5-6 membered heteroaryl, wherein each of the hetercaryl and
heterocyclyl moieties of G is optionally substituted by 1-3
R0,

R? is hydrogem or Ci aliphatic;

R® is hydrogen or C; aliphatic;

each R’ is independently selected from hydrogen or Cig4

aliphatic, or two R’ on the same nitrogen atom are taken




formula Il1-Aor (S)-111-A where: Rl is hydrogen,
met hyl, fluoro or amno; R2 is chloro; R3 is hydrogen
woaopodaokwxy; Ring A is substituted by -WG andpOT@sRBD11080
R6b is Methyl; Wis -Q, -QC(O- or -C(R9)2-C(R9)
(R12)-; Qis -C(R9)2- or -C(R9)2C(R9)2-; Gis -NR4RS,
-N(R9) C(O) NRAR5, -N(R9)C(O CF3, -N(RI)CO(C-—6rn ~snmamaeann-
al i phatic), and -N(R9) CO heaﬁeocycl yl),
-N(R9) CO( heteroaryl), a nbered heterocyclyl
tobkliler Olrifn EFQ Hgm?ﬁggﬂ het epear ¥l 5-vhakgbareach of
e an

eteroary eterocyclyl noieties of Gis
hebptobanall yrshbsérvayedybyring:; RI0O R4 is hydrogen or

Cl1_6 i phatic, R5| 0 1.6 al iphatic

eacﬁa%‘ gs Jr%d’é’ﬁ% gﬁ% %%?% t¢ o’ﬁ’?%d#géé"}‘ihﬁh atic;

Cl 4 adi n or tvvo R7 on the sane nitrogen atom

‘are taken 047 092167 PCT/ US2004/ 011080 t oget,her

wi t @acheRn) nﬁog@@emﬁﬂdﬁnﬁla/ el ardrash e 1str dary| T-R™
Orog Jge erocyclyl ring; each R8 is independently

ed fromCl_4 ali phatic; RO_ is hydrogen; each
R10ek8hi RHeﬁ@ﬁdeJrcﬂelgerﬁErﬁﬁtyec‘seﬂrmmi(cﬁrcﬁh |G, g aRlilbhatic,

or V-T-R ndependent el ecte 0
hagp. o-alPpHBLE 5. NERD: ~ oy oRCay) B Oahes o) B coar’,

_ 2R MR7 . N 2,
N-@_?% %d%g@?ﬁZm)@zgm or -N( g%?c{%ﬁ R(7)8§) Tis a
-N4Rf kG N R s anched Cx-4 al kyl ene chain; Vis -0-,

_ N( 572_8 a stralsflg) o¥ b%(a }:%eti [ Ogtlkyféne %111 and

v ig -0-, -N(R’)-, -8-, -S(0)-, -S8(0)2-, -C(0)-, or
~C0y-; and

R*? is hydrogen, Ci¢ aliphatic, phenyl, or benzyl.
[0640] Preferred compounds of formula IITI-A are the
compounds of formula (S)-III-A':

(S)-III~Af

where RY, R%, R®, W and G are as defined above for (8)-TITI~
A. |

[0041] Another embodiment relates to compounds of
formula III-A-a:




R12 is hydrogen, Cl1_6 aliphatic, phenyl, or benzyl.

[ 0040] Preferred conpounds of fornmula Ill-A are the
woO carparts of formula (S)-111-A': Rl Rz R N POVUS2444/011080
GW N H3 1CCHa (S)-I1l1l-A |Ii where R, R, R3, W

and G are as defined above for (S)-111 A [0041]

Anot her enbodi nent relates to conpounds of fornula
I11-A-a: WD 2004/ 092167 PCT/ US2004/ 0110801 --20- R1
R2 N Fr H NH@QQ N 16G4-A-a or a
pharmaceutically acceptabl e sal t ;thereof, wherein: Q
is -CH2-, -CH(R9)-, or C(R9)2- Gls-NR4R5 or a 3-7
menber ed heterocyclyl or _,heterogFyN,ring that is
optional Iy substituted bP~RA #RL i's hydrogen,

. halo, CI-3 aliphatic, am ng jano, (C13alkyl)12
am no, Cl_3 al koxy, (Cl1_B® aﬂl c)-C(O-, (Cl (5

ITI-A-a

or a pharmaceutically acceptable salt thereof, wherein:

Q is -CHp-, -CH(R®)~, or -C(R%)a-;:

G is -NR*R® or a 3-7 membered heterocyclyl or
heterocaryl ring that is optionally substituted by 1-2 R

R' is hydrogen, halo, Ci.3 aliphatic, amino, cyano, (Cis
alkyl);.s amino, Ci-3 alkoxy, (Ci-z aliphatic)-C{0)-, (Ci
aliphatic)-C0;-, or (C;-3 aliphatic)-C(O)}NH-;

R? is hydrogen, halo, Ci.3 aliphatic, Ci.; alkoxy, Cis
haloalkoxy, or Cj-3; haloalkyl;

R} is hydrogen, halo, Ci aliphatic, Ci¢ haloalkyl, Ci-
alkoxy, hydroxy, amino, cyano, or (Cis alkyl);.; aminoy

R? is hydrogen or Ci.¢ aliphatic;

RS is a (i aliphatic group that is optionally
substituted by halo, -OR’, —CN, -SR®, -S(0),R®, -C(O)R’,
—CO,R?, -N(R")2, -C(O)N(R"),, -N(R))C(0)R’, -N(R')COR®, or
~N{(R") C(0)N(R")2;

Ring A is substituted by 0-4 R®™;

each R® is independently selected from a Ci-¢ aliphatic
group;

each R’ ig independently selected from hydrogen oxr Ci-g
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 Ci;.4 aliphatic;




al i phatic) -C02-, or (C1_3 aliphatic)-C(O)NH; R2 is

hydr ogen, halo, Cl1_3 aliphatic, C -3 al koxy, Cl1_3
wohmbo@izkerxy, or Cl_3 hal oal kyl ; R3 i s hydrogemrciing2004/011080

A _6 aliphatic, C1_6 haloalkyl, C-6 alkoxy, hydroxy,

am no, cyano, or (Cl_6 alkyl) 1-2 amno-; R4 is

hydrogen or C1 6 aliphatic; R5is a Cl1L 6 aliphatic

group that is optionally substituted by halo, -OR,

-CN, -SR8, -S(0)2R8, -C(OrR21-— C02R , -N(R7)2,

-C(O N(R7 N(R7) C(O R7, -N(R7) COZR8 or
- N( RaFhY( a} N(W)I;_vdem@lh@evxtig §@%§9F?Gt éaowyaoCn:«sR%JolPhatlcf

each bois Jn I 16
al i pRgti & grou%@%&@%ﬁg §& epe ent%%el’ect ed " °F

v-freatd hydrogen or C1_ 4 ali phat| c, or two RY on t he
same nitrpgen atomare taken together wth t

ni t E8§EnRL o #%r%d?@f@%r%%le%ﬁ%r%ﬁ}lc%ﬁ Bliphatic,

terggycl ybyringgs e RS gmde_rtt;d) 'selLgeke
haff) SLORYE! N hatyc B 05 ?gg PCT/ U 064/ TR oRY
-cwzmmém:,h mm%c.(@dgﬁendﬁmai’ V&R eced Nr(am QU@ ER) 25

SPLA S R M o AU S Bt R PR

Sel gcted -brom-gkrB) al i phati cs (03 ON, ~s$B8:-; S(EOJARS, or

-C(OR7, -C02R, -N(R7)2, halo, -OR 7, -C(ONR7)2,
-CONE R7) C(O) R7, -N(R7)C02R7, or -N(R7)C(0)N(R7)2; Tis

(T " 1 IBbcOaRE ARG Gl AL SR A o

TTI- h@%%he@@e enbodi nent rel ates to conpounds of
formula 111-A-a where:
: Q0 is —-CH,—-, or -CH(R®)-:

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

R! is hydrogen, halo, Ci;; alkyl, amino, or (Ciz
alkyl);.; amino;

R? is hydrogen, halo, Ci.; aliphatic, Ci-z alkoxy, or Ci—
haloalkyl; |

R® is hydrogen, halo, Ci.; aliphatic, Ci; alkoxy, or Ci
haloalkyl;

R? is hydrogen or Ci.g aliphatic;

R® is a C;¢ aliphatic group that is optionally i
substituted by halo, -OR’, -CN, -SR®, -5(0),R®, -C(O)R’,
_CO,R7, -N{(R")z, -C(O)N(R")2, -N(R")C(0)R’, -N(R')CO:R’, or
-N(R7)C(0)N(R)2;

Ring A is substituted by 0-2 R

each R®® is independently selected from a C;_3 aliphatic
group;

each R’ is independently selected from hydrogen or Cjig
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;




Qis -CH2-, or -CH(R9)-; Gis -NR4R5 or a 5-6 nenbered
heterocyclyl or heteroaryl ring that is optionally

WO seoritbuted by 1-2 Rio; Rl is hydrogen, hal 8CTUB204/011080
al kyl, amno, or (C1_ 2 alkyl) 1.2 amno; R2is
hydrogen, halo, C -2 aliphatic, O _2 al koxy, or Cl_2
hal oal kyl ; R3 is hydrogen, halo, Cl-2 aliphatic, Cl1_2
al koxy, or C1_2 haloalkyl; R4 is hydrogen or Cl1 6
aliphatic; R5 is a Cl_6 atirpRatic group that is
optipnal | substituted by halo, -OR, -CN, -SR,
- S(R) 2R, C1-CRAIRPAEIFZ, - (O N(R7)2, -N(R7) (O RY,

- N( 1@7&%3%%%%%%3%%@@ - NRR) S(8) N RARiar £ Ny

Ais s each Reb is independently

sel estedRY'r dm 4 nGbpanalentiiat iselegrimg; feaeR'R7 TsR™, or

i ndgpendently sel ected from hydrogen or Cl_4
V-TrRphatic, or two R7 on the sanme nitrogen atom are

t akgfon t gUetiber nNedarddie it rRaeded foFdm ag,5; &liphatic,

menbered heteroaryl or het rocyclglvrkgjc;; WO .
ha?004+08216TPCHIEB2004 @2:830 ~C(QPR., REGR CL-YIR) 2,

' . C; 7Sl pendenpt kected_{.r Ty_.
"Cgﬂlgl(] t)igc; _ﬁgg{cacl—@gﬁi S i n%dxgr%g‘ntlégseﬁégme(g( roﬁ'wp\ Yai
Rlly TsRdlsteaightToR brasahbdRll . alkpilependhaathy and
selected fromCl 6 aliphatic, halo, - 7, CN,_ SR
ok, € Oy B (R Iopr-« Qb + “-E(& W Rrya10) ™ or
_coNR7) C(0)R7, -N(R7) CO2R7, or -N(R7)C(0)N(R7)2; T is a
straight or branched Cl_4 al kyl ene chain; and
[0043] Another embodiment relates to compounds of

formula IIT-A-a where:

Q is =CHy~, or -CH(R’}-;

G is -NR'R® or a 5-6 membered heterocyclyl ring, having
1-2 ring heterocatoms selected from oxygen or nitrogen, that
is optiomnally substituted by 1-2 R';

®R' is hydrogen, halo, methyl, amino, or (Ci; alkyl)i
amino;

R? is hydrogen, halo, Ci; aliphatic, or Ci; haloalkyl;

R’ is hydrogen, halo, or Ciz aliphatic;

R? is hydrogen oxr Ci.¢ aliphatic;

R® is a C,.¢ aliphatic group that is optionally
substituted by halo, -OR’, -CN, -SR®, -S(0);R®, -C(O)R’,
_cO,R7, -N{R7)2, -C{O)N(R7)z, -N(R)C(0)R’, -N(R")COR®, or
-N(R")C(O)N(R)2;

Ring A ig substituted by zero or two R%P;

each R® is independently selected from a Ci.; aliphatic
group;

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

heterocaryl or heterocyclyl ring;




Vis -0-, -N(R7)-, -5-, -S(O-, -S(0)2-, -C(O-, or
-C02- [0043] Anot her enbodi nent relates to conpounds
woabod/oberul a | 11-A-a where: Qis -CH2-, or - Q{R9%52004/01080
is -NR4AR5 or a 5-6 nmenbered heterocyclyl ring, having
1-2 ring heteroatons sel ected from oxygen or nitrogen,

that is optionally substituted by 1-2 R10; Rl is
hydrogen, halo, nethyl, amno, or (Cl1 2 alkyl)1l 2
amno; R2 is hydrogen, halez3€k-2 aliphatic, or Cl_2
hal oaI kyl;  R3 is hydrogen, halo, or Cl_2 aliphatic;
R4 RS Jf%/dh@g@ﬁ-l@lhaGﬁﬁ-CG aliphatic; R5is a CL 6

al i phatic, 0 hat I S titut, Ve .

o B0 LB 5o P08l e Syl e

- N(&HIR, R*Ci Q) NpRep2n dditRE) Gel)eRted Mefsh) GO2R8T-RT,

':leé R7)CA0)N(R7)2; Ring Ais substituted by zero or tvvo
V- éach R6b is independently selected froma Cl1_3

al i 11 gro [ e

fr o?ng'}%w\ﬂdﬁ oggn gfpldce,%%?a %ﬁlﬁﬁ@@%@%ﬁ%ﬁééiﬁﬁﬂatm,
haSane—(nRT,rog&h, atgnfl,ars (akBh, +tOf@kRer WoLR 1 heN (R7) 2,

Rl R85l i & RsToli 2004/ Bashs? P 1Iebb04 HTERD) =

- 23p-1 884l Stkdidnel bphakhachBl s, l@%ﬂﬁé&@@%ﬂl&lm and
selected from a 3 aliphatic; each

i nd€péAdedt}y- @éReEted—$‘rom$2(@ FI"F&@LO)BOTI ‘\‘?Jﬂ)R" or

cSaCh R11 is independently selected fromCl_6
afiphatic, halo, -OR 7,

{00441 In preferred compounds of formula III-A-a, Q is
~-CHy;—; G is selected from an optiocnally substituted
piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, or
-NR*R®; R? is hydrogen or C;.¢ aliphatic; and R’ is Ci
aliphatic, 5-6 membered heterocyclyl, or Cis hydroxyalkyl..
More preferred are compounds where G is unsubstituted or
. substituted by 1-2 groups independently selected from the
group consisting of: Ci_s3 alkyl, HO-alkyl, alkoxycarbonyl,
mono- or dialkylaminocarbonyl, and HOC-alkyl. For
compounds of formula TIT-A-a in each of the above
embodiments, the (S) stereochemistry at the morpholine 3-

position is preferred.

[0045] Another embodiment relates to compounds of
formula III-A-aa:
R1
2 —
R \ /N
R® N
H
NH




-CN, -SR8, -S(O2R8, -C(OR7, -CQ02R7, -N(R7)2,
-C(ONR7)2, -N(R7)C(0) R7, -N(R7)CQ02R7, or

WO 200dR%I16C(O N(R9)2; T is a straight or branckew/nSkzood/n11080
al kyl ene chain; and Vis -0-, -N(R7)-, -5-, -S(O)-
-S(0)2-, -C(O-, or CO2- [0044] In preferred
conpounds of formula Ill-A-a, Qis -CH2-; Gis
selected froman optionally substituted piperidinyl,
pi perazinyl, norpholinyl,-p¥4+olidinyl, or NRARS5; R4
I's hydrogen or C1_6 aliphatic; and R5 is C _6
al i phatic, 5-6 nenbered heterocyclyl, or Cl1_6

hydroxyal kyl . More prefgffed g4e corrpounds “where Gis
unsubstituted or substltuted by 1-2 groups
i ndependently selected fromthe gr oup consi sting of:

C1_3 al kyl, HO al kyl | k
or & aﬁ%%ﬁ%ﬁ%mc%%ﬁ% PRy theBrol cuRpsaine
of d?é%m Il-ﬁ achnreqch of the above enbodinents,
e

t he st er éoC mstry aft the norpholine 3- posi tion
i s (prief erNRI®’ 00453 - Anvehberedbbeitemecycdlvdt @§ngo that is

OPWQ?%@S ‘%’ t\;tq%%a?%l Jzoéﬁagz?é? %C‘F;? u‘\szlooT/ gllloso
-- 244 v%‘l%ﬂa&«o@@nor haliehargres elkvdal layiseceptraklice_sal t
ereln

t her eof Qis -CHr, or -CHR9)-; Gis -NRARS
alkprllg-g8amip@rber ed heterocyclyl ring that is

R? is hydrogen, halo, Ci-z aliphatic, Ci.z alkoxy, or Ci.p
haloalkyl;

R® is hydrogen, halo, C;.; aliphatic, Cj-2 alkoxy, or Cia
haloalkyl;

R* is hydrogen or Ci.s aliphatic;

R® ig a Ci.g aliphatic group that is optionally -
substituted by halo, ~OR’, -CN, -SR®, -S(0)2R®, -C(O)R’
~CO.R?, -N(R")s, -C(O)N(R")z, -N(R)C(O)R’, -N(R')COR®, or
—N(R") C(O)N(R") 2;

each R®® is independently selected from hydrogen or a
Ci.s aliphatic;

each R’ is independently selected from hydrogen or Cis
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® ig €3, aliphatic;

R’ is independently selected from a C;.3 aliphatic;

each R is independently selected from R, T-R', or
v-T-RY;

each R is independently selected from Ci¢ aliphatic,
halo, -OR’, -CN, -SR®, -S(0)2R®, -C{O)R’, -CO;R’, “N(R") 2,
—C{O)N(RT) 2, -N(R)C(O)R’, -N(R")COsR’, or -N(R')C(O)N(R')a;

T is a straight or branched Ci.4 alkylene chailn; and




optionally substituted by 1-2 R10; Rl is hydrogen,

halo, Cl-2 alkyl, amno, or (CL 2 alkyl) 1-2 am no;
WORRD04/69287dr ogen, hal o, Cl_2 aliphatic, Cl 2 alpomays200011080

G 2 haloalkyl; R3 is hydrogen, halo, Cl_2 aliphatic,

Cl_2 al koxy, or Cl-2 haloalkyl; R4 is hydrogen or

ClL 6 aliphatic; RS is a ClL 6 aliphatic group that is

optionally substituted by halo, -OR7, -CN, -SRS,

-S(O 2R8, -C(OR7, -CO02RA-25N(R7)2, -C(O N(R7) 2,

N(R7) (O R7, -N %57) CO2R or -N(R7)C&OiN(R7)2' each

R6bVi 55i mBepentidi | v sebect a8 () om hydPogen o (X 01 @

"Cﬁl_iphati c; '.. each R7 is independently selected from
ydrogen or Cl.4 aliphatic, or two R7 on the same
[00db] r ogenaabehet’ enbakiémenttogeiltfesMid ddamauind=ogan to

forma 5-6 nenbered heteroaryl or heterocyclyl ring;
forguls ELIzAzPPpWRETE: RO is i ndependently sel ected

frogw a5Clpg,aliphatic; each R0 is independently

sel écted fromR', T-R', or V-T-Rl1l each Rl11 is

i ndependeNRiE’ sof ected frahaled Mighatyelyl halmg that is

-OR7, .-CN,_ :SR, - R8, - C(QR7, -CO2R7, -N(R7)2,
OPELBIRERY) §}1b?ﬁ6r5’f)§%%§7:1“? 7) CO2R7, or

-N(BV)QOQ%&RZ@;&,Thaﬁoaoﬁtmatgm;or branched C1_4

al kylLene chain; and WO 2004/ 092167 PCT/ US2004/011080

- - 2B iy jhydmpgen NIRde, Cis alighgtic,. Suo) gll,iozqg( Op¥, Ci-2
ha®bal1kGP2- - [0046] Anot her enbodi mant_rel ates to

conpounds of fornula I11-A-aa where:

R’ is hydrogen;

R* ig hydrogen or Ci_s aliphatic;

R® is a C;_¢ aliphatic group that is optionally
substituted by halo, -OR’, -CN, -SR®, -S(0),R®, -C(O)R’,
-COR7, -N(R")2, -C(O)N(R")2, -N(R’)C(0)R’, -N(R")COR?, or
-N(R)C(O)N(R") 2;

ecach R® is independently selected from hydrogen or a
Ci-¢ aliphatic;

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

R® is C14 alipha-tic;

_ each RY is independently selected from R*?, T-RY, or
v-T-R"Y;

each RY¥ is independently selected from C;_¢ aliphatic,
halo, -OR’, -CN, -SR®, -s(0):R®, -C(O)}R’, -COR’, -N(R’)z,
~C(O)N(R") 2, -N(R")C(O)R", -N(R")CO,R’, or -N(R7)C{O)N(R),;

T is a straight or branched Ci.; alkylene chain; and

V is ~0-, -N(R")-, -8-, -S(0)-, -S(0)2-, -C{0}-, or
—-C0Oyo-.




Qis -CH2-; Gis -NR4R5 or a 5-6 nmenbered heterocyclyl
ring that is optionally substituted by 1-2 Rio; RLis
wo hwanexgaen, hal o or nethyl; R2 is hydrogen, habor/uSioo2o11080
al i phatic, Cl-2 alkoxy, or C1-2 haloalkyl; R3 is
hydrogen; R4 is hydrogen or Cl1_6 aliphatic; RS is a
ClL 6 aliphatic group that is optionally substituted
by halo, -OR, -CN, -SR8, -S(O2R8, -C(OR7, CO2R7,
-N(R7)2, -C(ONR7)2, -N(RIA&OR7, -N (le) C020, or
-N(R7) C(0) N(R7) 2; each R6b is independently selected
[004Tom hy driogberoed acoi@oends | phalIE-AegghaRe compounds
i ndependently sel ected from hydrogen or Cl1_4
whefi§ phatic, or two R7 on the same nitrogen atom are
taken s togefher with the nitrogen to forma 5-6
menbered heteroaryl or heterocyclyl ring; R8 is Cl_4
al i®hias | seleaeed Rivonsan ngebepadatly Swsgé%eﬁ' om

. RL1, .T-R', or V-T:R; e 1§40 N ( .
PiReH UG £ R EISELaY L praprRio ka7 PRSI o
-NRSFO) 2R8, -C(O R7, -CO2R~, -N(R7)2, -C(O NR7)2,
-N(R7) C(0)R7, -N(R7)CO2R7, or, -N(R7)C(ON(R7)2; Tis a
St Gt PRI K. O JIRTERG. hai fr and Vi s
- 0-p2 ~%l(§%}lo-.8 -S(O-, -S(0)2-, -C(O-, or -C2-. W
200131/6 2167 PCT/ US2004/ 011080 --26- [0047] Preferred
conpoumdénairdden;A- aa are conpounds where: Qis
- CHz,

R ;is hydrogen or Ci.s aliphatic;

R’ is Ci_¢ alkoxy, 0, ¢ aliphatic, or Ci.¢ hydroxyalkyl;
each R®® is independently selected from hydrogen or a
Ci-3 aliphatic. Preferably, each R®® is hydrogen or methyl.
For compounds of formula III-A-aa in each of the above
embodiments, the (S) stereochemistry is preferred at the
three position of the Ring A morpholine.
[0048] Examples of specific formula I compounds are

showm in Tables 3 and 4 below.

Table 3. Specific examples of formula I compounds
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Gis selected froman optionally substituted
pi peridinyl, piperazinyl, norpholinyl, pyrrolidinyl,
woapo4/09Bi4R5; R is hydrogen, halo or nethyl; PpPB2/tS3004/011080
hal o; R3 is hydrogen; R4 is hydrogen or C _6
aliphatic; RS is O _6 alkoxy, Cl'6 aliphatic, or Cl1_6
hydr oxyal kyl ; each R6b is independently sel ected from
hydrogen or a Cl1_3 aliphatic. Preferably, each R6b is
hydrogen or nethyl. For eeffieunds of forrmula I11l-A-aa
in each of the above enbodinents, the (S
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2004/ 092167 PCT/ US2004/ 011080 F --35-- Table 4.
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[6049] Table 4 below shows specific examples of III-A-aa

compounds .




2N RBRHH G &, N ORob "R6b Ill-A-aa No. R
R6b/ R6b Q G 64 H CH3,/CH3 CH2 ONE 65 H CH3/ CH3 CH2 CN
WO 2004882167 CH3/ CH3 CH2 Q N ~/v 67 H CH3/ CH3 CHRCT/TS2004/011080
HO- CH2CH2N (CH3) - 68 H CH3/CH3 CH2 H N 69 H CH3/ CH3
CH2 N H 70 HCH3/CH3 CH2 H ~NV 71 H CH3/CH3 CH2 HO
N-. WO 2004/ 092167 PCT/ US2004/011080 --36- No. R1
Reb/RGb Q G 72 H CH3/CH3 CH2 Et2N- 73 H CH3/CH3 CH2
H3C-n'1 N VV 74 H CH3/-cH&B-CH2 H3C Nv .

Table 4. Specific examples of formula ITT-A-a compounds
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5 N
R H

III-A-aa

No. ® R/ RE® Q G

64 H CHz/CH3 CH-
N
: e

65 H CH;/CH; CH, < :N
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66 H CH;/CHs CH, ( :N\.

67 51 CH;/CH3 CH, HO-CH,CH-N (CHa ) -

68 H CH; /CH; CH-+

H
S
=
N

69 H CH4/CHs CH» @/\H/
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70 H CH;/CHs CH, HC\_C
N-—o

71 H CH;/CHs |  CHz H O_CN"“




H3C 75 H CH3/CH3 CH2 H3COZC-CN- 7 6 H CH3 / CH3 CHy

CH3 77 HCH3/CH3 CH2 /-\ RH (~~r 78 H CH3/CH3 CH2
WO RB4/RIEH3 79 H CH3/CH3 CH2 HC H3 CH3 80 HPCHBALIE2/011080

CH2 H3 H3 81 CH3 CH3/CH3 CHy N~ WD 2004/092167

PCTI US2004/ 011080 --37- No. Rl R6b/R6b Q G 82 H
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CH2 ( }-N QI H 87 CH3 CH3#&B3-CH2 CNV 88 CH3 CH3/ CH3

CH?

No . R REP/R5Y Q G
72 H CHs/CH;, CHy BLt,N-
CH /\
73 H CH3/CHs s O Nes
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H
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76 H CH;/CH; CH, i“a
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89 F CH3/CH3 CH2 CNV 90 F CH3/CH3 CH2 CN 91 H

CH3/CH3 R-CH(CH3) 92 H CH3/CH3 CH2 CHs H3CN,".,N NV

WORM4ABR17092167 PCT/ US2004/ 011080
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--38- No. RETRSbdRGIDI0SO
QG 93 HCH3/CH3 CH2 H HS N~ H3 H3 94 H CH3/CH3
CH2 Me2N- 95 H CH3/ CH3 CH2 (CH30) (CH3)N- 96 H CH3 /
CH3 CH2 HH N H 97 HCH3/CH3 CH2 YN CONHCHS 98 H
99 HCH3/CH3 CH2 R 100 H

CH3/CH3 CH2 HC N H3 101 H-8H3fCH3 CH2 H3 H Ny 102 H
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--39- No.
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armaceut | cal COlTpOS| tions of the i nvention may

andnothde bhermabolbgiced SO%Uvef tiessolcpamwoind [OgFR{le

BRS¢ OphadoRar FEC SetDRi B o BE FHEa aflor

prEfbited azeetbfipobadz eikempllac hébegisy agr i, 7g|umqmﬂl 13,
glutaric and glutan1c aci ds and their sodi um

16poldssiBmPdnd3dmi8ni 6h-1981-ts. Particularly preferred
uanfferS e BB&&BB&B@Cof the present invention may be
administered to humans or other mammals by a variety of
routes, including oral dosage forms and injections

(intravenous, intramuscular, intraperitoneal, subcutanecous,

and the like). HNumerous other dosage forms containing
compounds of the invention can be réadily formulated by one
gkilled in the art, utilizing the suitable pharmaceutical
excipients (or carriers) as defined below.

[0052]

excipients (or carriers) and methods of manufacture for

Examples of pharmaceutically acceptable

various compositions can be found in A. Gennaro (ed.),
Remington: The Science and Practice of Pharmacy, 20
Edition, Lippincott Williams & Wilkins, Baltimore, MD
(2000), which is incorporated in its entirety by reference
{or

herein. Pharmaceutically acceptablé excipients

carriers) include flavoring agents, pharmaceutical-grade




tartaric, citric and acetic acids and salts thereof.

The pharmaceutical conpositions of the invention
wOogerR@zlery contain fromabout 0 to 5% of a b®CTAIS200M011080
2004/ 092167 PCT/ US2004/ 011080 --41- [0057] Preferred
surfactants include polyoxyethylene . sorbitan fatty

acid esters, polyoxyethyl ene nonoal kyl ethers,
sucrose nonoesters and lanolin esters and lethers,

al kyl sulfate salts and sodiQin potassi um and anmmoni um

salts of fatty acids. The pharmaceuti cal osi tjons
dyesf ort ipd dmerdst i GPRaTeradl |GP TENFERHES 1 o‘?ﬁgﬁ%hptsféslfﬁmﬁ%
f .surfactants. Pr r ti ;
s o GO T L (1 O Sar ST oy bensar 5
agedtisd, ra-1akany phenel cdreny,oigl i deots andi shhtegrarteof
boric acid and salts thereof, sorbic acid and salts
bindesrsesnd &BObuUt anol , benzyl al cohol, thi merosal

[OO%ZG”V' n%o%ér&:{%g%]gteﬂﬁ@rﬂé [ dnts NhiyOBBI §8kd, such

nzal koni um , cetyl pyridinium chloride,
as nRidyd dearabidredinh Ropyigpa sbefharmpesetign] ySciences,

preferred preservatives are the S .afab IiG achd,

jiﬁcé@?tpy¥?ﬁgnfﬁﬁiﬁﬁﬁﬁP9dg?'he ﬁyli%%%aéggoaﬁgégpgﬁyﬁEQCh

is RN rakey phar e esit Ladt g apposeéfepascef hehein. The
i nvention generally contain fromabout O to 2@boaéy

phegmesanHdak scompepbol oy eplrFae SHEeTEHeT sIPHEF |
Conagagi&?ffgfﬁe&'%g&?‘? g SGcshagE 31&%9&8' a?EBEQ'.t ol and

articularly preferred sweeteners are
[00S]Cr 0Se @htveamictdEsl ndyePhemdbee upi guentsnpayi ailsas Pef

the inventio enecal ly., contain frgm to 5% of
usaGye st HHR I35 %116‘%%%] ?’?%%%??gdlﬁ’/i g%%sﬁ?lﬁagéé%t gfi ncl u(:je
Ph (ﬁg@&g&éédqgﬁeiﬁpgﬁgglqub@ﬁ&ﬁﬁhhyheahlBhaﬁmaceutical
ydr me

oxypropyl -net hyl cel | ul ose, hyd[oxypropélcellulose“
Assodiam et gk nslpe, Pearbeaertipayi doréeticati SreghaPrddfyn

pp. 81-90 (1986), which is incorporated in its entirety by
reference herein. The pharmaceutical compositions of the
invention generally contain from about 0 to 2% of dyes
and/or pigments.

[0055] The pharmaceutical compositions of the invention
generally contain from about 0.1 to 99.9% of solvent(s). A
. preferred solvent is water. Preferred co-solvents include
ethanol, glycerin, propylene glycol, polyethylene glycol,
and the like. The pharmaceutical compositions of the
invéntion may include from about 0 to 50% of co-solvents.
[0056] Preferred buffer systems include acetic, boric,
carbonic, phosphoric, succinic, maleic, tartaric, citric,
acetic, benzoic, lactic, glyceric, gluconic, glutaric and
glutamic acids and their sodium, potassium and ammonium
salts. Particularly preferred buffers are phosphoric,
tartaric, citric and acetic acids and salts thereof. The
pharmaceutical compositions of the invention generally

contain from about 0 to 5% of a buiffer.




xant han gum and tragacanth. Particularly preferred

viscosity agents are nethyl cellul ose, carboner,
woOemtohzis? gum guar gum povi done, sodi um PCT/US2004/011080

car boxynet hyl cel | ul ose, and nagnesi um al um num

silicate. Pharmaceutical conpositions WO 2004/ 092167

PCT/ US2004/ 011050 --42- of the invention generally

contain fromabout 0 to 5% of viscosity agents.

[0061] Preferred fillers +nluee | actose, nmannitol,

sorbitol, tribasic calcium phosphate, dibasic cal cium

0030 0s phat R e tomped ssibfackiyes  13¢ hndp, Priveryfthylene
ul fate dextro .Cr [ Lj I :
somndh crar P E SRS dhe] B0 ¥PoRyLLARLEE. HOASR Iyl
otIGONeS abhdyrssat mbmodsionrabaud lantbid 586 0érsi &hdr sthers,
[ 0062] Preferred Iubricants/glidants,incluae nagnesium
|

allgflearatertar eatte ad St Pal ROCPHET RCRLE EEpRonium
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I nvention generally contain fromabout_ 0 to 12%£_
chlpeide abrgthyboperaben and, BFOBY hdefsalppessfarticularly

pré¥g§£58n8£e§8§9£§igggmﬁr&Otﬂesggikgdogoﬁgﬂkeﬁeracid,

. cetylpyridinium chloride, methyl paraben and propyl
paraben. The pharmaceutical compositions of the invention -
generally contain from about 0 to 2% of preserﬁatives.
[0059] Preferred sweeteners include sucrose, glucose,
saccharin, sorbitol, mannitol and aspartame. Particularly
preferred sweeteners are sucrose and saccharin.
Pharmaceutical compositions of the invention generally
contain from about 0 to 5% of sweeteners.

[0069] Preferred viscosity agents include
methylcellulose, sodium carboxymethylcellulose,
hydroxypropyl-methylcellulose, hydroxypropylcellulose,
godium alginate, carbomer, povidone, acacia, guar gum,
xanthan gum and tragacanth. Particularly preferred
viscosity agents are methylcellulose, carbomer, xzanthan
gum, guar gum, povidone, sodium carboxymethylcellulose, and

magnesium aluminum silicate. Pharmaceutical compositions




may be conbined with the conpounds of the invention to
create a single dosage form Alternatively, additiona
WO agpeiotB6Tray be separately adm nistered to a NnROWAIS2008/011080
part of a nultiple dosage form [0066] For preparing
phar maceuti cal conpositions containing the inventive
conpounds, inert, pharmaceutically W 2004/092167
PCTI US2004/ 011050 --43- acceptabl e exci pi-ents or
carriers can be either sot+4R-of liquid. Solid form
preparations include powders, tablets, dispersible
of gt dleentdgys WenerTheh i kA sahdrteld. to 5% of
. General | the powders and tablets nmay be conprised of
Vl%QQﬁﬁtXﬂﬁﬁﬁﬂ to 95 wei ght percent of active
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i ncl ude solutions, suspensions, and enul sjons. Common
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I'n powder form which may be conbined with a i
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mié¥§%¥§§%§¥H£E§ éé&fﬁlogétroﬂﬁ&%macautical compositions of
the invention generally contain from about 0 to 20%,
preferably, about 4 to 15% of disintegrants.

[0064] Preferred binders include acacia, tragacanth,
hydroxypropylcellulose, pregelatinized starch, gelatin,
povidone, hydroxypropylcellulose,
hydroxypropylmethylcellulose, methylcellulose, sugar
solutions, such as sucrose and sorbitol, and
ethylcellulose. Pharmaceutical compositions of the
invention generally contain from about 0 to 12%,
preferably, about 1 to 10% of binders.

[0065] Additional agents known to a skilled formulator
may be combined with the compounds of the invention to
create a single dosage foxrm. Alternatively, additional
agents may be separately administered to a mammal as part
of a multiple dosage form.

[0066] For preparing pharmaceutical compositions

containing the inventive compounds, inert, pharmaceutically




[0069] Also included are solid form preparations that
may be converted, shortly before use, to liquid form

womoepEest7zi ons for either oral or parenteral PCT/US2004/011080
adm nistration. Such liquid fornms include sol utions,
suspensi ons and enulsions. [0070] The conpounds of
the invention nay al so be delivered transdermally.
The transdernal conpositions can take the form of
creans, |otions, aerosols-add-enul sions WO 2004/ 092167
PCTI US2004/ 011080 --44- and may be included in a
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pharmaceuti cal conpositions of the invention will be
- [006G@hi ni st edenifh GorabeRerpred iong islygle solutions,

suspensions and emulsions. Common liguid form preparations
include water and water-propylene glycol solutions for
‘parenteral injection or addition of sweeteners and
opacifiers for oral solutions, suspensions and emulsions.
Ligquid form preparations may also include solutions for
intranasal administration.

[0068] Aerosol preparations suitable for inhalation
incliude solutions and solids in powder form, which may be
combined with a pharmaceutically acceptable carrier, such
as an inert compressed gas (e.g., nitrogen).

[0069] Also included are solid form preparations that
may be converted, shortly before use, to liquid form
preparations for either oral or parenteral administratiom.
Such liquid forms include solutions, suspensions and
emulsions.

{0070} The compounds of the invention may also be
delivered transdermally. The transdermal compositions can

take the form of creams, lotions, aerosols and emulsions




day, or alternatively, as a continuous infusion. Such

adm ni stration can be used for chronic or acute
wormaroamg?  The anmount of active ingredi ent thaCTASpoda®d11080

conmbined with excipient or carrier materials to

produce a single dosage the host treated and the form

w || vary dependi ng upon particul ar node of

adm nistration. A typical preparation wll usually

contain fromabout 5 to 95%éf-active compound (ww).

Preferably, such preparations will contain from about
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accep excrprents or carriers enployed in
puddgaincti on with the conpounds of the invention are

used at a concentration sufficient to, provid a
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pufggggistration, or both, may be reduced, as a

nction of the synptons, to a Ilevel at which the )
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recurrence of disease synptons. [0075] Specific dosage

1,008 mgeararnt PregPRERdVh of ramy abestt e Mlar a0l miyic
evgﬁ %8£éesréﬁgr§bhb,d%E%&daBBBQ ®.01 to 250 mg, according

to the particular application. A typical recommended daily
dosage regimen for oral administration will usually range
from about 0.02 to 2,000 mg/day, in one. to four divided

. doses. For convenience, the total daily dosage may be
divided and administered in portions during the day as
required. Typically, pharmaceutical compositions of the
invention will be administered from about 1 to 5 times per
day, or alternatively, as a continuous infusion. Such
administration can be used for chronic or acute therapy.
The amount of active ingredient that may be combined with
excipient or carrier materials to produce a single dosage
form will vary depending upon the host treated and the
particﬁlar mode of administration. A typical preparation
will usually contain from about 5 to 95% of active compound
(w/w). Preferably, such preparations will contain from

about 20 to 80 wt.% of active compound.




variety of factors, including the activity of the

specific conpound enpl oyed, the age, body weight,
wogemdavale7heal th status, sex and diet of the parivseiog/011080

the time of administration, the rate of excretion,

the specific drug conbination, the severity and

course of the synptons being treated, the patient's

di sposition to the condition being treated and the

judgnment of the treating ph@§+cian Det er mi nati on of

t he proper dosage reginen_ for articul ar S|tuat|on
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treatment should cease. Patlents may, however, require

. intermittent treatment on a long-term basis upon any
recurrence of disease symptoms.

[0075] Specific dosage and treatment regimens for any
particular patient may be varied and will depend upon a
variety of factors, including the activity of the specific
compound employed, the age, body weight, general health
statug, sex and diet of the patient, the time of
administration, the rate of excretion, the specific drug
combination, the severity and course of the symptoms being
treated, the patient’s disposition to the condition being
treated and the judgment of the treating physician.
Determination of the proper dosage regimen for a.particular
situation is within the skill of the art. The amount and
frequency of the administration of compounds of the
invention or their pharmaceutically acceptable salts may be

regulated according to the judgment of the attending




are equivalent to the unsolvated forns for purposes of

this invention. [0078] The inventive conpounds may
wobadmespkar maceutically acceptabl e salts w t hPOT@EmI0a/011080

and inorganic acids. Exanples of suitable acids for

salt formation are hydrochloric, sulfuric,

phosphoric, acetic, citric, malonic, salicylic,

malic, fumaric, succinic, ascorbic, nmaleic,

met hanesul f oni ¢ and ot her-ntferal and carboxylic

acids well known to those skilled,in_the art. The
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as well as solvated forms, including hydrated forms. In
general, the solvated forms, with.pharmaceutically
acceptable solvents, such as water, ethanol and the like,
are equivalent to the unsolvated forms for purposes of this
.invention. "

[0078] The inventive compounds may form pharmaceutically
acceptable salts with organic and inorganic acids.

Examples of suitable acids for salt formation are
hydrochloric, sulfuric, phosphoric, acetic, citric,
malonic, salicylic, malic, fumaric, succinic, ascorbic,
maleic, methanesulfonic and other mineral and carboxylic
acids Weli known to those skilled in the art. The salts
are prepared by contacting the free base forms with a
sufficient amount of the desired acid to produce a salt in
a conventional manner. The free base forms may be

regenerated by treating the salt with a suitable dilute

aqueous base solution, such as dilute agueous sodium




syndrome, endot oxaem a, sepsis, septic shock,

endot oxi ¢ shock, gram negative sepsis, gout, toxic
wozheidie2syndr one, pul nonary i nflamuatory di se®EFaIS2004/011080

(e.g., asthma, acute respiratory distress syndrone,

chronic obstructive pul nonary di sease, silicosis,

pul nonary sarcoidosis, and the like), bone resorption

di seases, reperfusion injuries, carcinoses, |euken a,

sarconas | ynph node tunotrs47skin carcinoses,

ynmphoma, apoptosis, graft versus host reactlon
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seco ary to Al or cancer, keloid and scar tissue
TkB dehmdson, $Weee|anHudbetés¥ andmpiﬁflaﬂﬂat01yfb@mmﬁtlon
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di
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‘athéfésﬁlefbéhs, muscle degeneration, cachexia, Relter’'s
_syndrome, endotoxaemia, sepsis, septic shock, endotoxic
shock, gram negative sepsis, gout, toxic shock syndrome,
pulmonary inflammatory diseases (e.g., asthma, acute
respiratory distress syndrome, chronic obstructive
pulmonary disease, silicosis, pulmonary sarcoidosis, and
the like), bone resorption diseases, reperfusion injuries,
carcinoses, leukemia, sarcomas, lymph node tumors, skin
carcinoses, lymphoma, apoptosis, graft versus host
reaction, graft versus host disease (GVHD), allograft
rejection and leprosy.
[0080] Furthermore, the inventive compounds may be used
in the treatment of immune-related diseases, symptoms and
disorders, for example, infections, such as viral
infections (e.g., HIV, cytomegalovirus (CMV), influenza,
adenovirus, the Herpes group of viruses, and the like),

parasitic infections (e.g., malaria, such as cerebral




treatnment of psoriasis, Al zheinmer's disease,
carci nomat ous disorders (potentiation of cytotoxic
WO bdwengmées), cardiac infarct, chronic obstruptT/vs2004/011080
pul nonary di sease (COPD) and acute respiratory
di stress syndronme (ARDS). [0081] In one enbodi nent the
conpounds of this invention are useful for treating
cancer, especially for treating cancers where | KK
activity is abnormally high4ag¥he cancer types that
may be treated include | ynphoma, such as diffuse
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diddFlidrs (potentiation of cytotoxic therapies), cardiac
infarct, chronic obstructive pulmonary disease (COPD) and
acute respiratory distress syndrome (ARDS).

[0081] In one embodiment the compounds of this invention
are uéeful for treating cancer, especially for treating
cancers where IRK activity is abnormally high. The cancer
types that may be treated include lymphoma, such as diffuse
large B—céll, primary mediastinal B-cell, and mantle cell;
multiple myeloma; osteolytic bone metastasis; head and neck
squamous cell cancer; prostate cancer; pancreatic cancer
and non-small cell lung cancer. In one embodiment,_the
compounds are useful for ABC lymphoma. For the treatment
of canéer, the compoﬁnds may be used as a single agent or
in combination with other agents known to be useful for the
treatment of cancer. Examples of such other agents include
bortezomib; capecitibine; gemcitabine; irinotecan;

fludarabine; 5-fluorouricil or 5-fluorouricil/ leucovorin;




and MS. It will be appreciated that the present

conpounds are useful for treating diseases, disorders
wogpigogerons related to the activity of NF- KBeT/iNEeoadi011080

and ot her enzynes in pathways where KK is known to

nodul ate activity. [0083] The conpounds of this

invention are also useful for treating a bone

associ at ed di sease, synptom or disorder i-n which

there is a deficit or def+edeney of bone - either as

a result of decreased new bone formation or an
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cartilage and one Furthernore, it has been reported
prediatsare | Kkhahbidohide; pH@n@@@ulmnhtem020homide and

til d b ' d f [ -
o AR5 B0 BORSAES RSy kLo Bl 5l L agan
cyFhasumdhisam{4003) , 48(9), 2652-2659. WO 2004/ 092167

PCTI US2004/ 011080 --50- 00841 Osteoporosis is a
[00%load t Flipe apprpedne® afn i aoﬁIH|§F?n€FP8Fééé§¥s

usdfy i &R {P&gslﬁgsglgfi(mséoby%&Hf:ﬁmunghféfat@a' ude

primary osteopor e.g., post-nenopausal seni
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[0083] The compounds of this invention are also useful
for treating a bone associated disease, symptom or disorder
in which there is a deficit or deficiency of bone - either
as a result of decreased new bone formation or an increase
in bone resorption or a combination of both. Specific
examples include osteoporosis, periodontal disease,
osteomyelitis, rheumatoid arthritis, aseptic joint loosening -
and osteolytic lesions (typically cancer related). It is
known that rheumatoid arthritis, which is characterized by

- inflammation of the joints, is also associated with
destruction of cartilage and bone. Furthermore, it has been
reported that an IKK inhibitor provided inhibition of
cartilage and bone loss in a murine model of collagen-

induced arthritis. See McIntyre et al., Arthritis &
Rheumatism (2003), 48(%), 2652-265K9.




(e.g., diabetes, hyperthyroidism hyperparathyroidism
hypogonadi sm and hypopituitarisn), drug and substance

wo t@labag7 synptons (e.g., corticosteroid, heparCwus2004/011080
anti convul sants, al cohol and i mmunosupressants), and
hemat ol ogi cal disorders (e.g., netastatic disease,
myel oma, | eukem a, gaucher's di sease and anem a).
Inhibition of either kB directly or the NFkB
pat hway i ndirectly has beenrs0reported to be useful for
the treatnment of osteoporosis and osteoarthritis.

[00$He, foroexaspdeosPETiapal braadohermoapﬁﬂlaeﬂoitzla nwpber
2003103658 WO 2003029242, 2003065 72
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provides a nethod of inhibiting activation of NF-xB
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ry ation, "conprising admnistering to a
inPrdivent oy ﬂﬁsdashscemhcandangumheumathedmgrthrltls,
2004/ 092167 PCT/ US2Q04/ 0 80 il
os%%%%ygpﬁbt%% PEEAPHOBF hglﬁﬁgﬁﬁaggutﬁggﬂtlc rosthetlc

joﬁﬁﬁePéQQéﬁlﬁé?t ghasekyakedieneetioar ralated diseases
phar maceut i ca conposi tion thereof, which_ is
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EXpressi on I n one
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hematological disorders (e.g., metastatlc disease, myeloma,
leukemia, gaucher’s disease and anemia). Inhibition of
either TkB directly or the NF-kB pathway indirectly has been
reported to be useful for the treatment of osteoporosis and
ogsteoarthritis. See, for example, PCT applications WO
2003104219, WO 2003103658, WO 2003029242, WO 20030659272, and
WO 9965495. Accoxrdingly, this invention also provides a
method of treating or preventing bone loss in a patient in
need thereof, comprising administering to the patient a
compound of this invention. Also provided is a method of
generating bone formation in a patient comprising
administering a compound of this invention.

[0085] Another embodiment of the invention provides a
method of inhibiting activation of NF-kB dependent gene
expression associated with the inhibition of IKK catalytic
activity and/or IxB phosphorylation, comprising

administering to a patient in need thereof an amount of the




di sease in a patient in need of such treatnent,
conprising admnistering to the patient an anount of
WO004/03%7 one conpound according to clai m 1, PET/HY2004/011080

pharmaceutically acceptable salt or solvate thereof,

or a pharmaceutical conposition thereof, which is
effective to treat or prevent the inflanmatory or

i mrune-rel at ed physi ol ogi cal di sorder, synptom or

di sease. Preferably, the infilammatory di sease,

di sorder or synptomis rheumatoid arthritis, asthmm,
COPRSIANSL iAFC Gthe A it i G ahaEsre ke ey
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coapesipowrd therierd t hhidlorimilef {dotiwe net hothflott IKK

maki an inventive d, .a t had f.or ing a
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inhAHEHINGE CATRANGANE Alr e deptiifietN A dRC aatth £a4 4 Yon .

acceptabl e carrier or excipient, and a ‘nethod of
[0086] ng ondmorenepEEbafiaatty @ sl uFEntd an edihere is

ety 0 j ' ses .
ord¥eRi e RS 8 R B BRI inflammatory
ori tmimera-alediagtd patitrlegi clle dimenidre samponndsr and

.their pharmaceytically acceptable salt and neutral

diggRFss it MhPardye FoARAGIHY SUTHAIFAEF Yy Lomprising

adRhai Rt Lald YR GritaE AXEURIEH B aCaldd S Sid

the resulting conposition may be adm nistered in vivo
compommdhnalosorsiisly &o mliaim ds, ar dhe mhaymeceast agrll MO

1 PCT/ U 04/.011080Q. --52- hu S (e.0.,.:

= e P e 5 MR fiiient
com@wsitiers eherand ,t Rhildike)s dfifddtdate aovaideity &f prevent

di sorders, synptons and di seases, Furthernore, the
then doftaratsio ofd S EaR e isded Ppmdpdiaeigal disorder,

svABYoaARN a1 dehdle i s B1effddlai®f, WiRALIE A d S Yo case,
di sorders, synptons and di séases.
disorder or symptom is rheumatoid arthritis, asthma,

. psoriasis, psoriatic arthritis, chronic obstructive
pulmonary disease (COPD), inflammatory bowel disease or
multiple sclerogis.

[0087] The invention comprises a compound having the
formula (I}, a method for making an inventive compound, a
method for making a pharmaceutical composition from at
least one inventive compound and at least one
pharmaceutically acceptable carrier or excipient, and a
method of using one or more inventive compounds to treat a
variety of disorders, symptoms and diseases, particularly
ones that are inflammatory or immune-related in nature.
The inventive compounds and their pharmaceutically
acceptable salt and neutral compositions may be formulated
together with a pharmaceutically acceptable excipient or
carrier and the resulting composition may be administered

in vivo to mammals, such as primates, e.g. chimpanzees and




[0088] While one or nore of the inventive conpounds

may be used in an application of nonotherapy to treat
WO 2004/09246T der, di sease or synptom they al so neQT/H82094/6t1080

in conbination therapy, in which the use of an

i nventive conpound or conposition (therapeutic agent)

is conbined with the use of one or nore other

therapeutic agents for treating the sane and/ or other
types of disorders, synpton®2-and di seases.

Conbi nati on thera |nclu es. . adm.nistratio of the
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catd IO | igbYsed heaﬁ@em@eyiké ) 20ept rE380 Qevagﬂawe@f

ifito one composition which is adm nistered to the
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cinhibitors of this invention Iar ents for,
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agents disclosed in U S Pat. Application Publication
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WO 2004/ 092167 PCT/ US2004/ 011080 g sel ected from

and r@%@%ﬁ@ﬁcon%qngl?ﬂr%t{a?nc\}%lﬁrawclag Riles nistration
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CytOtOXIC agents suitable for uSe in conbination
Alterrmitireely KKEhahthetapsubict agenhgentinobhei gempdaed into
onéxié%géé£%{gh which is administered to the patient.
[0039] in one embodiment, the compounds of this
invention are used in combination with other therapeutic
agents, such as other inhibitors of IRK, other agents
useful in treating NF-kB and TNF-o assoclated 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 IEK inhibitors include antiproliferative agents (e.g.,
methotrexate) and the agents discleosed 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

administered in conjunction with a therapeutic agent




gencti tabine; irinotecan; fludarabine; 5-fluorouraci
or 5- fluorouracil/ |eucovorin; taxanes, including,
wo eongio9216pacl i t axel and docet axel ; pl ati num agroT/a$2004/011080
including, e.g., cisplatin, carboplatin, and
oxal i pl atin; anthracyclins, including, e.g.,
doxor ubi cin and pegyl ated |iposomal doxorubicin;
m t oxant rone; dexanet hasone; vincristine; etoposide;
predni sone; thalidom de; hebdeptin; tenozol om de; and
al kyl ati ng agents such. as, nel phal an, chloranbucil,
sehpdtegcEspRoSpRaAFAEY FPRELSHABREr 806U LORRKL CofRERnELS,

' Qns Y n Ll.eqt i O it Ri
raffaPhOBLE0 Y iR HBCRELAKED CRphEIRTRA btk o2
cyospegicohgthts bnveabilenfos tee pnovbobiaskiibn with the

conprising separate c¢ontainers.in_a _single .package,
TR oRBT AL ERES] Rbe RBFYETBRAFAAEe SR LHAS: SRRBGHALP e

geRQIPABLhEONS randkeEafal £3ubheaBOhed 6438 rlohiracil or 5-
conbination wth pharmaceutically acceptable carriers

fluoroneatildi dendeverivynpasaseandidicduddad weede ;1 kB

et by BAEPBn o AE=EP Bk oL A6y Mt RGAE od P8 TRgke T

cisihted, i Batbepaatihor andabegbliiplaconpounthraayclins,
illustrated by the general schenes bel ow, _and by
ingirdivgcect § - hEOBPERRLSL Py BNEXRAFVEE teFfo it PRSIOBRL WO

7 01 e D ;
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etoposide; prednisone; thalidomide; herceptin;

temozolomide; and alkylating agents such as melphalan,

chlorambucil, and cyclophosphamide. It is understood that
other combinations may be undertaken while remaining within
the scope of the invention.

[0090] 8till another aspect of thig 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.

[0091] 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.




A la?2al [0092] Scheme | above shows a general

route for obtaining conpounds of fornmula I. A RnNng A
WOeHHoXgTic acid |a may be coupled with the @#€Tiusesds/011080
am no beta-carboline 2a to provide |I. Many |a

internedi ates that are useful for preparing conpounds
of this invention are readily available from known
starting materials and chem cal nethods, especially
in view of the synthetic exa&édpltes defailed herein.
Schenmes 11-1V describe routes for maki ng the various
Schemeatpoline i ntermediates 2a. Scheme Il NH2 a \ NH b
\ ~\N FHF/ HH i-1i-2i-3 C \NCdO dlI\ - e F
HF H NO2 i-4 i-5 WD 2004/ 092167 PCTIU82004/011080
--55- )~c2 f HMO NN NH2 i-6i-7 Steps:
HCO002H (ii) HCL (b) Pd/C (c) NCS (d) NaNgQ

(f)_Pt/_H2 [0093] Sch Il above shows
ma bet a-_.,car bol i ety where R
R2 i chlqro an ' OXYVAhighe t her®SCH

exe fled for
app ated_by?on : ﬁ led in the art tha

la 2a I

[b0921 Scheme I above shows a general route fox
obtaining compounds of formula I. A Ring A carboxylic acid
"la may be coupled with the desired amino beta-carboline 2a
to provide I. Many la intermediates that are useful for
preparing compounds of this invention are readily available
" from known starting materials and chemical methods,
especially in view of the synthetic examples detailed

herein. Schemes II-IV describe routes for making the

. . i » . .
various P-carboline intermediates 2a.

Scheme IT
{ NHy NH 7 N\
F N —
N N
F H H H
i-1 i-2 i-3
e
E— = ————— i
E N

o
8

i-4




obt ai ned by replacing NaOwe in step (e) wth other
sodium or netal al koxides. Schene |11 CN H3C CN H3C
W0-2004/092367--- /| N/ N N Boc B Boc Boc i-46 i PETAIS20E/011080
HBCH3 CNHdAdN I/ HHi-49 i-50 Il WO 2004/ 092167
PCT/ U82004/ 011080 --56-- H3C PN CI NH2 i-51 Steps:
(a) NaHVDS, Mel (b) H2, Raney Nickel, PtO (c) i. TFA
ii. CHOCO2H iii. HC1 (d) Pd/C, xylenes, 160 C (e) i.
NCS, INHCL ii. NaNO»2, TFA33+- H2, Pt [0094] Schene
1l above shows a route for preparing a
bet a- carbol i ne i nternedi ate where Rl is an al kyl such
R2 is a halo such as chI and R3 is

HaAn chl oro. Schene IV nB FaFb

Steps: (a) (i) HCOCOH (ii) HCL (b) P4/C (c) NCS (d)} NaNO;
{e) NaOMe (f) Pt/ H;

[0093] 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
t:.hat beta-carbolines hax}ing other R® alkoxy groups may be
obtained by replacing NaOMe in step (e) with other sodium

or metal alkoxides.

Scheme IIT

a b NH2
y — y  — A
N . N
Boe Boc Boc
i-46 i-47 i-48
HaC, Ha
c - NH d o N
— N B — N/
N N
H
i-49 i-50




NNC~l I, N2 i-63 N C I I CA Nd FNHH

i -64 i-65 WD 2004/092167 PCT/ US2004/011080 --57-- F
WO ID04/68316N H NH2 i-66 Steps: (a) i. LDA THPCTAUZHE4/011080

ii. SnBu3Cl (b) 5% Pd(PPh3)2d 2, 10% Cul, DM, reflux

overnight (c) 3eq NHNDS, THF, rt overnight (d) i.

TFA/ NaNCB, ii. saturated NaHCO3, iii. 5% Pt(YS)

NHACQ2CH [ 0095] Schene |V above shows a route for

maki ng a beta- carboline ++B@&rredi ate where Rl is

fluoro, R2 is chloro and R3 is hydrogen. It will be

appreciated t hibG eady nodification of this schene

allqﬁlfor t hg"phgparation of other

|nt e;msdl ; efanpl e, another R2 group may be
i ntroduced I epl/aci ng the 4-chloro-2-iodoaniline in
step (b) wi thfangjher 2-iodoaniline having a
substituent MNHher than chloro in the 4-position.
[0096] A part,cuylarly useful internediate for naking
conmpounds of ’fgﬁn‘ul alll-A-aais internediate 3a: R13

Steps: (a) NaHMDS, MeI (b) H;, Raney Nickel, PtO (c¢) i. TFA
ii. CHOCO.H iii. HC1l (d) P4A/C, xylenes, 160 °C (e) i. NCS,
1N HC1 ii. NaMO,, TFA iii. H,, Pt -

' [0094] Scheme ITII 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
gkilled 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

N N a P AT b
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R14 N H3 CH3 3a where R13 is halo, OH OR15, or a
carboxylic acid protecting group; R14 is an am no
womoey/@eid7ng group, hydrogen or -WG as def i nedTalmuy®@011080
and R15 is an organic radical. Amno protecting
groups are well-known in the art. Exanpl es of
sui tabl e am no protecting groups include
al koxycar bonyl WO 2004/ 092167 PCT/ US2004/ 011080 --58-
groups such as t-butoxycarbdiid- (t-BOC) and benzyl
group; such as benzyl and para-nmet hoxybenzyl. The
lic acid group at the 3-position of the
cimoLphofingyring nay be protected as any stable ester
. as a sinple alkyl or aryl ester such as a
et hyl, benzyl, or pentafluorophenyl ester. In
¢ erpodinent, R14 is -WGand R13 is -OH halo, or
a MHpboxylic acid protecting group. Various
prgL%%ting groups are described in detail in
Protecting G oups in Oganic Synthesis, Theodora W
Greene and Peter G M Wits, 3rd edition, 1999,
publ i shed by John WIley and Sons. [0097] A preferred
Stepsit i (Ger -ofb Dt Ffedi A8 34 4 -s F5usCa: (M~AR13 R \ N~
PAYPRG) gHe . (9 3 W R lamd g revah tas( desied BEBIDS,
THEbowd. dveggdjohint eidvedi atBFAFaadO3( Sji3a sagwrelied NaHCO;,
iidar I5GxHE (S)acM#sOgtHan activated formthereof (such as
the acid chloride),

[0095] Scheme IV above shows a route for making a beta-
carboline intermediate where R!' is fluoro, R? is chloro and
R® is hydrogen. It will be appreciated that ready
modification of this scheme will allow for the preparation
of other intermediates. For example, another R? group may
be introduced by replacing the 4-chloro-2-iodoaniline in
step (b) with another 2-iodoaniline having a substituent -
octher than chloro in the 4-position.

[0096] A particularly useful intermediate for making

compounds of formula III-A-aa is intermediate 3a:

H13

Hg CHgz
3a
where R?® ig halo, OH, ORY, 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. ZAmino
protecting groups are well-known in the art. Examples of

suitable amino protecting groups include alkoxycarbonyl




may be coupled with an appropriate

am no-beta-carboline as outlined in Schenme | above.
WO Y0987 is an ami no protecting group, the BGTHS82004/011080

coupling reaction provides further useful

i nt ermedi ates, shown bel ow as conpounds of formula IV:

WD 2004/ 092167 PCT/ US2004/011080 --59- R R N R3~1

NHH R14 NN H3 CH3 |V where R14 is an am no

protecting group and Rl, R258nd R3 are as described

above. It will be appreciated by one of skill in the
graups t $reh cas t B P eonpearasnyt ﬁgrﬁﬁpé PR Reggyl groups

where R6b is C t rep d . .
su gl b hae st Harhara Totho R baReyE, P abeLeRitBiylic acid
grPipt £EttNg Frpopiahdnt bEnthat marchhod itke riNgGmaar ieon

usi ng known net hods, Alternatively,ckre conmpaounds oﬁk 1
PTroLeRtPd 2% | ARV ALARYCHESTHT eBEPER BYCr pSt & SiMPLe alxy

c ryctipo.d ohe | Abenga, Rlfehsy1-, Woe and
OrFé£§$sg§£%gr%%§%l%gegcﬁg oggdggﬁsggive thg}eqi..The
penthftucoophénylreateiron Wit hnencabpdépeniteR is -W-G and

am no-bet a- _.carbol ine then _pr.ovides.t 0
BT AEnaO | IR LRE (1 FARY At ae s, TR e ey
VaPi: B P OBy HrOuPbB~are described in detail in

Protecting Groups in Qrganic Synthesis, Theodora W. Greene

and Peter G. M. Wuts, 3¢ edition, 1999, published by John
Wiley and Sons.

[00971 'A preferred enantiomer of intermediate 3a is (5)-~

3a;

(S8)-3a
where R?® and R are as described abave.
[0098] 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 ®* is an amino protecting -
group, the amide coupling reaction provides further useful

intermediates, shown below as compounds of formula IV:




I -16 WO 2004/ 092167 PCT/ US2004/011080 H3 H3 CH3 d N

)yOBn oBn ~(;Ny Ph~ OPh~ 0 i-17 i-18 H3 \OHH3 HO
WOi2000092817eps: (a) K2COB, Kl , 3-Bronp-2-net hyl pomam2me/011080

MeCN (b) 12, NaHCO3, MeCN (c) Bu3SnH, AIBN, toluene,

110C (d) H2, 20% Pd(OH) 2/C, 10% AcOH MeOH [ 0099]

Schene V above shows a route for making internedi ates

of forrmula 3a, including the unprotected i- 19. The

sel ective protection and degygt-ecti on of the am no

and carboxylic acid groups in i-19 to provide various

3a internediates will be wthip the know edge of one.

skilled in the art. [00100] Anothker useful

intermedi ate for maki nghRe g

I's a conpound of fornula ef) ably (S)-V: RL Rl

R2 NRZ N R3 R3 N NH H@"® NRL13 RI3 NIOI N AL

AD V (s)-V

NH
Rl‘lN
%O
HoC CHs
IV

where R' is an amino protecting group and rY, rR? and R® are
as described above. It will be appreciated by one of skill
in the art that certain compounds of formula III-A-aa“
(where R°® is each methyl) may be prepared from compounds of
formula IV by removing the R protecting group and then
attaching the —W-G portion using known methods.
Alternatively, the compounds of formula III-A-aa may be
prepared by first constructing intermediate 3a where R ig
-W-G and R is a carboxylic acid or derivative thereof.
The amide coupling reaction with an appropriate amino-beta-
carboline then provides the compounds of formula III-A-aa

directly.

Scheme V

H HaC\_.CH
. . a 1° \E 2 _OH
H 3 N
O
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WD 2004/ 092167 PCT/ US2004/ 011080 --61- where R13 is
hal o or other |eaving group, OH ORl5, or a

WO e@njogseyt i ¢ .acid protecting group, R15 is an BCTHaN204/011080
radi cal such as a C1_6 aliphatic, aryl or benzyl,
Ring A has 0-2 or 0-4 R6b, and R, R2 R3, and R6b are
as defined above. [00101] Another useful internediate
for maki ng conpounds of this invention is VI,
preferably (S)-VlI: Rl3a n--&13a R13_~N~- RL N VI (9S)
-Vl where one of R13 and R13a is OH or a | eaving group

ch as halo and the othe s OR15 or a carboxylic
oL protecting sgroup, Rl >
HCa$ a |[C1_5 aliphatic,. aryHs@r
a P8nas defined above. ~§
0
t

[00{102]O The foll owi ng abbrevi ayl ng are used in the
hods” of preparation: RT oPhTt i S roomtenperature;
hi_Ph or hrs is hour or hourg-1@in is mnutes; TFAis
trifluoroacetic acid; DMSO i s dinmethyl sul foxide; NCS
is N chlorosuccinimde; EDCl is
pas (3-di et hyl ami nopropyl ) -3- ethyl carbodiin de
h chloride; EtOAc is ethyl acetate; DI EAis
Bﬁl et hyl am ne; DCMis dichloronethane; DDQ is
i cyano benzoqui none; nCPBA is neta-
rbenzoic acid; MeOH is nethanol; EtOH is
et,hanol; MeCN is acetonitrile; TLCis thin |ayer
cHromat ogr aphy; AIBN i s azobisisobutyronitrile;
NHAQAc i s ammoni um acetate; NaOAc is sodium acet at e;
Et20 is diethyl ether; AcCH is W 2004/092167
StRET! USR00RAPE1080 , 3-Bromecdine thpilePRamermvE MaCN (b) I,
NaitliGet MaROr (mniRiaSnHBTBIEY, toluene, 110°C (d) Hz, 20%
Pa (O, NG, N -0Re tacDiRiMs0H o- (benzotri azol - 1-yl ) urani um

-ﬂKB9] Scheme V above shows a route for making
intermediates of formula 3a, including the unprotected i-
19. The selective protection and deprotection of the amino
and carboxylic acid groups in i-19 to provide various 3a
intermediates will be within the knowledge of one skilled
in the art.

[00100] Another useful intermediate for making compounds
of formula III-A-aa is a compound of formula V, preferably

(38} -V:

R1
2 am———
R A\ IN
R® N




tetrafl uoroborate. | NTERVEDI ATE 1:
7-fluoro-2,3,4,9-tetrahydro-| H/3-carboline-

WO 20W4PDI6Xy| i ¢ acid [00103] To 10 g (46.6 mmol PCOAIS2004/011080
commercially avail able 6- fluorotryptam ne
hydrochl ori de was added 50 ml of 1M acetate buffer
(pH 4.4) to give a suspension that was stirred at
room tenperature! (RT). A suspension of glyoxylic acid
nonohydrate (1.1 eq, 51.28-@hot, 4.72 g) in ethyl
acetate was then added to the stirred suspension in
one portion. The suspension was stirred overnight (16

B t p wa o] gt

e Ko Toniasq ceshin %L%%’%ﬂﬁs%ﬂ Ay doetats.

caﬂttﬁcyhﬂi@cﬂ.d\@rtbtmtﬂng e@roupvaR 01isoagu veganliicghtadical
yellow solid._.i uantitative yield.. 1HNVR (300
SUCR AT @ doi-dAd4P qia%al% FFYIm°2 GHZ@'sé* %Fﬁ g

0- é( rﬁsbl"gmd6R80 IQ:mRE‘lHéand7R118 E(f\iéjaaslliﬁeflkéﬂ {rislye . 1H)

Retention Time (LC, method: anmmoni um acetate
f00Hdndar ddnotled useful l\zBﬁ@Mhbc)b.aQ@Sf@r TAR ERYEDDbIpEUnds

or Sttt S SEARSH B B (0008

carboxylic acid (5 g, 21.36 nmol ) was suspended in 130
m of 3N HCL in a 500 m round-bottomfl ask _and

refluxed over % 16 hr) with stirri Ry~ @bon

cooling,g@ |jightj brown solid preﬁupl teé out, which
was coIIec ed iltration and wa FQO. The
sal t obt ai ged A kiltration above dlssolved

in hot nmethanol 7200 WO 2004/ 092167 PCTI 004/011080
63- mM) and tredtted with 3M K2C03 (5-10 (#))Vv&uch t hat
the pHis around 9. 100 m of H2O was added to this

m xture, which

where one of R¥ and R'®

is OH or a leaving group such as
halo and the other is OR! or a carboxylic acid protecting
group, RY is an organic radical such as a Ci¢ aliphatic,

‘aryl or benzyl, Ring A has 0-2, and R®® is as defined above.

Synthesis Examples

[00102] The following abbreviations are used in the
methods of preparation: RT or rit is room temperature; h, hr

or hrs ig hour or hours; min is minutes; TFA is
trifluorocacetic acid; DMSO is dimethylsulfoxide; NCS is N-
chlorosuccinimide; EDCI is 1~ (3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride; EtOAc is ethyl acetate;
DIEA is diisopropylethylamine; DCM is dichloromethane; DDQ
is dichloro dicyano benzoquinone; mCPBA is meta-
chloroperbenzoic acid; MeOH is methanol; EtOH is ethanol;

MeCN is acetonitrile; TLC is thin layer chromatography;
ATBN is azobisisobutyronitrile; NHiOAc is ammonium acetate;

NaOAc is sodium acetate; gt,0 is diethyl ether; AcOH is




was then allowed to stir at RT. The nethanol was
evaporated on a rotary evaporator to'give a white

WO 204882167 suspensi on of the Jesired free basePCEAIS2H4/011080
was col |l ected by filtration: (3.2 g, 79%yield).
""H NWR (300 MHz, nethanol-d4): S 2.73 (t, 2H), 3.11
(t, 2H), 3.94 (s 2H), 6.73 (m 1H), 6.94 (m 1H)
7.30 (dd, 1H). Retention Tlne (LC, nethod: anmmoni um
acetate standard): 1. 25 nre2-vs (MeH )@ 191. 1.
| NTERVEDI ATE

acet} ¢ (RYpaD, §n§:%M€e%? gh?i;%%rgﬁﬁggﬁl&ggﬁoié

w, ¥ A m@éira&ﬁétﬁ?ﬁp@ndﬁélngatﬂhga_@suf;@)&k)anumra 250
Tound-botto | ask equi pped with a condenser that

teWEﬁilgmwpb®natﬁe at nosphere, and heated. To this hot
reaction m xture was added Pd/C (10 wt% 0.2 eq, 700
ng) and the mxture refluxed in xylenes overnight
INTARAATROET 8) . 7THEuoB0+B] Bod, Basctthahytiriord e @ -tdardeghne-
a pad of celite and the collected filtrate was then
&4 88id rotary evaporator to give the desired

duct
lDO?EﬂNb% (§§O§R+é W%ﬁscﬂﬁ%§i of(%ogmﬂrc§égﬁ¥‘%5@h6able 6-

flidfotrPoimide Hfiro8h28ridd, waH) adgdeds50dayl ©H) 1M¥3. 89

Ret ent T C
acdfAEt BT 06 o8 4; 4hakp o5 Tve] bogbebelB kbl LA
stil8led . a¥\O-20R4L089BEBI LS Y2004/ Bl308Bensitd of

| NTERVEDI ATE 4: 6-chl oro-7-fl uoro-9H-f3-carboline

glyonrbss zoifiuseacbriratearlbeli fe: (211589t 5¢ -rhifpl9)
et%&i %%%ggggdﬁgslEh&goaaheaft$NtHg stIQr%ﬁi%dgﬁ@ﬂ§f%n in
one portion. The suspension was stirred overnight (16 h)
at RT and the precipitated solid was collected by
filtration and washed with both H,0 and ethyl acetate. The
sample was then dried in vacuo to give a light yellow solid
in guantitative yield.

ly-NMR (300 MHz, acetic acid-ds): & 3.04 (m, 2H), 3.56 (m,
iH), 3.83 (m, 1H), 6.80 {m, 1H), 7.13 (4ad, 1H), 7.34 (44,
1H) .

Retention Time (LC, method: ammonium acetate standard):
1.17 min.

MS (M+H'): 235.0.

INTERMEDIATE 2: 7-fluoro-2,3,4,9-tetrahydro-1H-B~carboline
[00104] 7-fluoro-2,3,4,9-tetrahydro-1H-pf-carboline-1-~
carboxylic acid (5 g, 21.36 mmol) was suspended in 130 ml
of 3N HC1 in a 500 ml round-bottom flask and refluxed
overnight (16 hr) with stirring. Upon cooling, a light
brown solid precipitated out, which was collected by |
filtration and washed with H;0. The salt obtained by

filtration above was then dissolved in hot methanocl (200




NCS (1.85 g, 13.89 nmmol, 1.2 eq) and the resulting
m xture was stirred at RT overnight. The reaction
WO/ Wwas then filtered to give a |ight y®dras2004/011680
solid (2.1 g, 83%yield). 1H NWR (300 MHz, DVSO d6):
5.7.86 (d, 1H), 8.64 (d, 1H), 8.79 (d, 1H), 8.91 (d,
1H), 9.33 (s, 1H), 13.05 (s, 1H. Retention Tinme (LC
nmet hod: anmoni um acetate standard): 2.19 min. M
(MrH+) : 221. 1. | NTERVEDI AFE 8% -
6-chl oro-7-fluoro-8-nitro-9H-fi-carboline 0010ﬁ%@
m16- emido tareptiedy ridho 3Y KoE8s bb$~rh@ 1) 1sgchotat | pPH is

was .t aken ro 0 |4 k.(2
xR 80 D By’ o0 B kBRI AR e
wawa;thehharllaﬁbdﬁd tlo0 sttlie: faltasw andridengi@sildl rgadri xture
refluxed overnight. The TFA is then renoved on a

eVERPER) SEl S0 Fat ary'l'l?é’alpé’é':lﬂttql-’r]d:%l‘ﬂr‘?ﬁi/ 3 g armapus

sub%e\”ﬂ@ﬁ%‘h 620 o) i P H R %éé‘o mﬁ'glg:lﬂ Yrgsl 11ected by
sultl ng suspension Is t hen ter to give a

£1jelrbowosol (3d 2( 2,0 795 §0%%hd)el d). 1H NVR (300 NMHz,

= B0 Bt Bel bretihai® Ao aibid Sl R

2H3GehBaba S(tsami@mqb 6 .73 A4, mim) MBS (MR, 1:366.2.30 (4ad,
| NTERVEDI ATE 6:
1Hg-chl or o- 7- met hoxy- 8- ni tro- 9H, 3- carboline [ 00108]

Rewgh???%gTé%%pgﬁﬁpgﬁmb%1ﬁ%ﬂg%&k) ng, 17 1 %%andaﬁﬁwf

1.¢%0miml.) under an argon atnosphere. The resulting

sol ut i,on allowed to stir at RT for 20 m n.
MSgAMRFo 0- 12X thoro-8 i | VIO 2004/ 092167

PCT/ US2004/ 011050 --65- nitro-9H (3-carboline (500
ng, 1.9 mmwl) was added to the stirring solution and

INTHEMFEIHNTE dg m-Gluyoa ondd-H1asidap igre
[00105] 7-fluoro-2,3,4,9-tetrahydro-1H-B-carboline (3.5

g, 18.42 mmol) was suspended in xylenes (60 ml) in a 250 ml
round-bottom flask equipped with a condenser that was open
to the atmosphere, and heated. To this hot reaction
mixture was added P4d/C (10 wt%, 0.2 eqg, 700 mg) and the
mixture refluxed in xylenes overnight (12-14 hours). The
solution was then filtered through a pad of celite and the
collected filtrate was then evaporated on a rotary
evaporator to give the desired product as a brown/tan solid
(3.0 g, 88% vyield).

lH-NMR (300 MHz, DMSO-dg): & 7.10 (m, 1H), 7.37 (ad, 1H),
8.10 {d, 1H), 8.28 (dd, 1H), 8.35 (44, 1H), 8.89 (s, 1H),
11.74 (s, 1H).

Retention Time (LC, method: ammonium acetate standard):
1.88 min.

MS (M+H"): 187.1.




stir at RT. Upon addition of H2O, a brown solid
precipitated out which was filtered to give the
WO d@gi09Hd7 6- chl or o- 7- met hoxy- 8- ni t r 0- 9H ( 3- caPOTUSLIB4/011080
(510 nmg, 97% vyield). 1H NWR (300 MHz, DMSO-d6) : 6
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 Tine (LC,
nmet hod: anmoni um acetate standard): 2.28nmin. M
(MrH ): 278. | NTERVEDI ATE-#64--
6- chl or o- 7- met hoxy- 9H/ 3- car bol i ne- 8-yl am ne [00109]
INBERMEBEATE- det hoghlerar{rélopre3d8aboerindme @80 ny,

0OfpE2, "o Le 585 BUSRERTE b o oTEL 2l 100,

sudpeidéd oDR Dfi0 hydr egennandlt heToeant somitbtxiry awazdded
stirred overnight at RT. Upon filtration through a
NCHabl o8> c@l i 18- BAnamadapdr at PEN BRAt FBSNEESIIN-00, Y gtpre

r [ i . Thi ' e d
vas? U0 18 oPLLAIGGR, LS LERLRLEnSS RSO e
fikterednge ¢gbva solighonyellowatal atied 2NAHEOE SEROQimly) .

1. The | ight 0 id that _precipjt d out
-3 SRl Bl IR and TaERed 2t HaPoughSA | v ¥l
g.19 pghiveighe desired, praducy. §312=001 k) quant.igatisve 15) .
yield). 1H NVR (300 MHz, nethanol-d4): 5.3.90 (s, 3H),
Retrempgion sTimg H{LC g methgd: (ppmogipm pgetpiye sgagglapsl) :
5 ff,%")m Retention Tine (LC, nethod: ammoni um acetate
"standard): 1.12 min. M5 (MrH ) : 248. WD 2004/ 092167 |
MS PGTRIS20410111.080 --66- | NTERVEDI ATE 8: !
6- chl oro- 9H ( 3-car bol i ne- 8-yl am ne [00110] The tar get
conmpound was prepared according to the procedures

InPEkikDefTE 05 ;| LenmBgbave riubPol BLAK R Be 5L carboline
[00107] 6—chloro-7-fluoro-9H-p-carboline (2.1 g, 9.54
mmol) was taken in a round-bottom flask (250 ml) and NalNO;
(1.136 g, 13.36 mmol, 1.4 eqg) was added. TFA (48 ml) was
then added to the flask and the resulting mixture refluxed
overnight. The TFA is then removed on a rotary evaporator.
The resulting slurry is suspended in water (50 ml) and
sonicated thoroughly. The resulting suspension is then
filtered to give a yellow solid (2.0 g, 80% yield).

'H-NMR (300 MHz, DMSO-ds): & 8.21 (4, 1H), 8.46 (4, 1H),
9.04 (m, 2H), 12.55 (s, 1H).

Retention Time (LC, method: ammonium acetate standard):
2.24 min.

MS (M+H'): 266.2.

INTERMEDIATE 6: 6-chloro-7-methoxy-8-nitro-9H-B-carboline
[00108] Methanol (0.462 ml, 11.4 mmol) was added to a
stirring suspension of NaH (684 mg, 17.1 mmol) in DMF (10
ml} under an argon atmosphere. The resulting solution was

allowed to stir at RT for 20 min. 6-chloro-7-fluoro-8-




where the starting material for Internediate 1 was

unsubstituted tryptam ne. An alternative synthesis for
WO@004082167 0- 9H- O- car bol i ne- 8-yl am ne i s descri bet/usm04/011080

page 34, exanple 15 of PCT Application Publication

No. WD 01/68648 Al, which is incorporated herein in

its entirety. METHOD A: COUPLI NG PROCEDURE FOR

6, 7, 8- SUBSTI TUTED-, 8- CARBOLI NES [ 00111]

6 7,8-substituted-9H (3-carbblirne (1 mvol ), EDCI (1.6

; and the appropriate carboxylic acid (1.2 mol)
nijepe Haﬁeﬁarhoélﬁﬁuﬁ@OQOWEOHﬂfPa@ﬁoéﬁdw§§sﬁéﬁ&€6tphthe

stg%@ﬁgggoiétg& argaetﬁgs LY BEX Y SR upas gataqqo%d to

er ni ght € pyri |ne was~t hen renove
stiﬁtatyRTevappoataddlamdnS&&hﬁaciﬁaSbtuWnoaoMaé added
resultlng solid that gted_out

S .
Pr%%*e%a bGuts VREFE ¥BA. £ Paghve 5&?— f%ecs&trieaf?n 6-

ch38¥6- ﬁbﬁeéﬁ§§§6§_nEEQQUQHU%NEEkEEuﬁneCQQEbIH@
PROCEDURE F 6, 8- SUBSTI TUTED- 0- CARBOLI 1VES [00112]
Yieléisubstituted 9H (3-carboline (1.0 nnDI) EDCl (1.6

i (LIS PTGt Ao o Libpnas iR

8.pyrid nEI-I(S Htms TBe nmsyl Bl mg Xt aHe wag .98 ribed 11) .
over ni ght, The gyrldlne was then renoved by rotary
Reé%bb%t ToReahHCEoMREDEER SBMEREER R&Stadfegtaprard)

5 besphting solid that precipitated out was collected by

WO 2004/ 092167 PCT/ US2004/ 011080 --67- filtration.
MS ClvieBt oGt EHphi ¢ purification gave the desired

product. EXAMPLE 1:

N- (6-chl oro- 7- met hoxy- 9H ( 3- car bol i n- 8-yl) - 2-
INWERMEbIﬂTEOVlnaﬂbﬂgokagrlﬁbtboxy~9H—ﬁ—carboline~8—y1amine

- chl or o- 7- met hoxy- 9H- ( 3- car bol i n- 8-yl am ne_( 100

|D0109] 6-chloro-7-methoxy-8-nitro-9H-pB-carboline (510
mg, 1.84 mmol) was suspended in 50 ml of methancl and 100
mg of PA/C (10%) was added. The flask was fitted with a
.balloon of hydrogen and the reaction mixture was stirred
overnight at RT. Upon filtration through a pad of celite
and evaporation of the methanol, a dark brown solid was
obtained. This residue was suspended in methanol (15 ml) -
and added, with vigorous stirring, to a solution of
saturated NaHCO; (100 ml). The light brown solid that
precipitated out was collected by filtration and dried
thoroughly in vacuo to give the desired product (512 mg,
quantitative yield).
H-NMR (300 MHz, methanol-ds): & .3.90 (s, 3H), 7.63 {s,
1H), 8.11 (4, 1H), 8.27 (d, 1H), 8.84 (s, 1H).
Retention Time (LC, method: ammonium acetate standard):
1.12 min.

MS (M+H'): 248.




nmy, 0.4 mmol), EDC (125 ngy, 0.64 mmol) and 2-nethyl
nicotinic acid (66 ng, 0.48 mmol) were taken in a
WO p@dioskiebot t om fl ask and suspended i n pyri di neCTAISRA0/011080
The resulting mxture was heated at 80C overnight.
The pyridine was then renoved by rotary evaporation
and 5% Na2CCB3 sol ution was added. The resulting solid
that precipitated out was collected by filtration.
Chr omat ogr aphi ¢ purificat+eéégave the desired product
in 50-70%vyield. 1HNWR (300 MHz, DMSO dg): ,5) 2.71
INTERMEBPIATS. 89 §schBayo-9H7B46arhelinmy 8-F188i0§ 1H),

o (Ciplfeadyd® Lipodthe ulgihebigedl) pebotitd <o e

prded@ntdonodi TEnéd Gofrerhodrmadiiapeuh acelfatermediate 7
standard): 1,77 mn. M (N%Fr&: 367. 1.. EXAVWPLE 2:
whelrerst g | SEF¥ F A9 FRESTEAF hERY | LREGEMGILELEN OIES

4 9 Pob a6 R 00! i AnBa Yk LiAdl thdkitheor 6-
g RGNS hotecgtine, mtatheam doe KAUG Do o
chidam G ol Qe 1 hexy: it het fscaebokiibed- phaphage 34,

and 4-nmet hyl - 5-pyrim di ne carboxylic acid in_80%
exaiplel. 15 16£ NUFT (3001 Weptlionsdigs) cakionyors WOzl /68648

3.92. (S, - g . .
Al'1|lt)’9k,‘1§*.§9365(%?0‘1%‘?’95‘%%0&%%?1%# ,‘5 (5@%5%'{})3%5 ; (18f 63

L gl ol e e

- - - t 1 .

MR & oePHP AR BRACEDREL O 6, - G ST
Ca&gﬁﬁ?ﬁﬁ@lATE 9: . .

6-chl'oro- 7- et hoxy-8-nitro-9Hf 3-carboline [00115]
[00ELHi um e hdxBdeubeBrtuleds SH-RrsrybRadngdddd mmeld - EDCI

(1?%'013&1&?? 9faB 80! QL8 dpkh URLO81RbbE A ¥l L anbel k1)

were taken in a round-bottom flask and suspended in

pyridine (5 ml). The resulting mixture was heated at 60°C
overnight. The pyridine was then removed by rotary
evaporation and 5% NapCOs; solution was added. The
resulting solid that precipitated out was collected by
filtration. Chromatographic purification gave the desired

" product.

METHOD B: COUPLING PROCEDURE FOR 6,8-SUBSTITUTED-S-
CARBOLINES

[00112] 6, 8-substituted-9H-B-carboline (1.0 mmol), EDCI
(1.6 mmol) and the carboxylic acid (1.2 mmol) to be coupled
were taken in a round-bottom flask and suspended in
pyridine (5 ml). The resulting mixture was stirred
overnight. The pyridine was then removed by rotary
evaporation and 5% NazCOs solution was added. The

resulting solid that precipitated out was collected by




ng, 0.76 nmmol) in DMSO (4 m) and the reaction mxture

allowed to stir overnight. The reaction m xture was
WOogme4as7wi t h water and the pH of the sol uti oRCRAS2004/011080

adjusted to about 4 by adding i N HCl. The aqueous

solution was extracted (3X) with Et OAc. The conbi ned

Et OAc | ayers were dried and evaporated. The crude

product was purified by flash chromatography to give

the desired product in 40r6@M&~yield 1H NVR (300 MHz,

DMBO-d6) : 6 1.44 (t, 4.24 (q, 2H), 8.21 (d,
fllFFatSOHG (ghrgmptogrggheg P?HFfM9aE2qﬁsgiﬂ% the desired
pro gtyon Time (LC, nethod: ammoni um acetate

ard): 2.37min. M5 (MtH ) : 291.9. | NTERMEDI ATE

10. 6- chl oro- 7- et hoxy- 9H 0- car bol i n- 8-yl ami ne [00116]

6-chl oro-7- et hoxy-8-nitro-9H (3-carbol i ne_(,16 ,
EXAME&EML%A&;E&&@&&@B\S%%#M%@&&E%&@;%@
mePh1PAL CotiBXhiwas added. The flask was fitted with a

gen and the reaction m xture was

[00313) red 6vehﬁpgbt7 ~ae tRPXYUPET Bicembaliion S-iwleamgien (100

mhr ot EBPAA BLC ot AEnBH e eP B nal e 6 BERHE

nidesined Bcchl QBG- Mg, 0.48 mmol) were taken in a round-
cycloprop&onethoxy 9H ( 3- car bol i n- 8- ylan1ne (80 ny,
bossogm Lhes enﬂongewﬁe@/ U euFidiresd 2 T NVRTES00

re%’lﬁ)zltllz\,‘{%gga lufr%f'_éﬂ %t{% ]alt %Oe‘é 8%5'%1’11&?%% éﬂEG
py&idlnéH%asRQhéﬁtk@ﬁo@é@ﬁb&L@DtﬁﬁyhQ&apbﬁaﬂﬂ@na%m@ 5%

standard): 1.16 mn. MsS (MtH ) : 262.0. EXAMPLE 3:
NapFQ6-sehingrieuy v edAes ( Frariptihing gebid that

xR Y| RlgoClRade LOGLLTLAThe; dasinad segpound vas

ared accordi
- Chromatographic purlflcatlon gave the desired product in

50-70% vield.
'H-NMR (300 MHz, DMSO-d¢): & 2.71 (s, 3H), 3.89 (s, 3H),
7.45 {(ad, 1iu), 8.15 (4, 1H), 8.21 (d, 1H), 8.38 {(d, 1H),
8.45 (s, 1H), 8.61 (4, 1H), 8.92 (s, 1H), 10.33 (s, 1H),
11.57 (s, 1H}.

Retention Time (LC, method: ammonium acetate standard):
1.77 min.
MS (M+HT): 367.1.

EXAMPLE 2: 4-methyl-pyrimidine-5-carboxylic acid (6-chloro-

7-methoxy-9H-beta-carbolin-8-yl)-amide

[00114] The desired compound was prepared according to
Method A from 6-chloro-7-methoxy-9H-beta-carbolin-8-ylamine
and 4-methyl-5-pyrimidine carboxylic acid in 80% yield.
H-NMR (300 MHz, DMSO-dg¢): & 2.75 (s, 3H), 3.92 (s, 3H),
8.19 (4, 1H), 8.41 (4, 1H), 8.50 (s, 1H), 8.96 (s, 1H),
9.20 (s, 1H), 9.25 (s, 1H), 10.63 (s, 1H), 11.67 (s,1H}.




Met hod A from

6- chl or o- 7- et hoxy- 9H ( 3- car bol i n- 8-yl am ne and
WO 2004822061 ni cotinic acid in 40%vyield. 1H NVR PGDUSIB(11080

MeOHd4): 6 1.39 (t, 3H), 2.76 (s, 3H), 4.14 (q, 2H),

7.43 (dd, 1H), 8.05 (d, 1H), 8.26 (m 3H), 8.55 (d,

1H), 8.79 (s, 1H). Retention Tine (LC, nethod:

amoni um acetate standard): 1.98 mn. M (MH)

381.3. | NTERVEDI ATE 11: 6=¢h8oro-7- (N,

N) - di met hyl am no- 8- nij t rg- 9H /3-carbaqline EOOllS]
Retenifmhdiing atkhe RSHPSLH BYFHEC (2983 ngtagdardlmpfy 95
ndj?as added to a stirring solution of 6-chloro-7-

luoro-8-nitro-9H(i-carboline (300 ng, 1.13 nmol) in

MS DIMB®*)(:83618). under an argon at nosphere. This was

followed by the addition of DIEA (0.83 m, 4.65 mmol)

and the reaction mxture was heated at 60C overnight.

INPERRED BAFOW NO6 L BRI 0F 8201 BRI XBURE £16-080B-barBEi ine
wat er was added and a dark orange solid ?r eci pitated
006, Thewblum skkoxldeetdl? mgashed Wnph) waesr addgd to a

ried to.giv S] r 0 )
so il 5 B 181 o e AL 410 et fline (200
mg,  HHNVRr{S00 MipuEE0Ldb)) and. Obe (seacbldn HiR8uld,
1H), 7.53 (d, 1H),,7.66 (s, 1H), 8,05 éi’ 1H)
al renechtb o e (PR L 9RE hod ™ anfientr bhPRcRE ZEEre was
. : 1 8. ) £he 2909: :

oL RS bt B8 18 PIY) o B0 OB oo
to catrdodtt i hée8-gddimael 0BAL9] The agqueous solution was

ex S LRE LBt BADY OO BRBLAER. AT Jayrg, woro
droda 4l hangbotaeed 66 e of r8é Gofd8iEtWaasagded sidbeby
fléééfﬁiggggtography to give the desiréd product in 40-60%
vield. }

H-NMR (300 MHz, DMSO-dg): & 1.44 (t, 3H), 4.24 (g, 2H),
8.21 (4, 1H), 8.46 (4, 1H), 8.91 (s, 1H), 9.02 (s, 1H).
Retention Time (LC, method: ammonium acetate standard):

2.37min.
MS (M+H'): 291.9.

INTERMEDIATE 10: 6-chloro-7-ethoxy-9H-B-carbolin-8-ylamine
[00116] 6-chloro-7-ethoxy-8-nitro-9H-B-carboline (160 mg,
0.55 mmol) was suspended in 4 ml of methanol and 25 mg of
PA/C (10%) was added. The flask was fitted with a balloon
of hydrogen and the reaction mixture was stirred overnight
at RT. Upon filtration through a pad of celite and
evaporation of the methanol, a dark brown solid was
obtained and determined to be the desired 6-chloro-7-

cyclopropylmethoxy-9H-pB-carbolin-8-ylamine (80 mg, 55%).




fitted wwth a balloon of hydrogen and the reaction

m xture was stirred overnight at anbient tenperature
WOpeH092167I trat i on t hrough a pad of celite and PCTUS2004/011080

evaporation of the nethanol, a dark brown solid was

obt ai ned and determ ned to be the desired

6-chl oro-7-(N, N) - di net hyl am no- 9H ( 3-

car bol i ne-8-ylam ne (500 ng, 67%yield). 1H NVR (300

MHz, DVMBO-d6): 5 2.80 (s, 6H2-5.42 (s, ZFD 7.45 (s,

‘sl BOR Hitke VEEAaROUNS/ CRRtbhT i Bedk alb 31, 3.91
(q'S\I_ angar @) 34 2(532 1fﬁ)n Mo { Midt)1q) 26d. 95 EXAMEEE 48 56 (s,

(6-chloro-7- - di net hyl am no- 9H ( 3-
1tgar bol i n-8-yl) - 2 nethyl ni coti nam de [00120] The

55l ARTPE S, Y5y B0 - REF L9 01 201881 A

miear bol i ne- 8- ylanlne and 2- nethylnlcotlnlc acid in
40-60% vyield. 1H NVR (300 MHz, Methanol -d4/CDC13): 5

MS @HH'Y: 23p£-02.94 (s, 6H), 7.33 (m 1H), 8.02 (m
3x), 8.34 (d, 1H), 8.61 (d, 1H), 8.95 (s, 1H). WO
2004/ 092167 PCT/ US2004/ 011080 --71- Retention Tine
EXAMPLATSL: h ol ( Ganyhininem hoettader strilaralbo L 2h 20-vil n-2 M

eI B GO R AR Ay | i per azi -

m = yl - pi perazin-1-yl)-8-

[00¥1t7Y O- OHh3- @@é@@é@&:&&%ﬁﬂd m PR S9l ORIl to
m) of 200 ng (0.755 mol

Meg-hele] dy drpnf I%miﬁ-cazqn’hej‘—lma:}( Bt bl vims8 adbedine and

Is e ') and DI EA (400 no,
2 g}%gwlgl% t%ll% éa(cgi%f . 48%I’ € %Tiregglctl on was allowed to
HSKNMR aBOOmeyeMaoghm) Upanla?d@ll {ton3mf, wat @6, (an 3H),

orange solid
4.14 (g, 2H), 7.43 (44, 1lH), 8.05 (4, 1H), 8.26 (m, 3H),

8.55 (d, 1H), 8.79 (s, 1H).

Retention Time (LC, method: ammonium acetate standard):
1.98 min.
MS (M+H'): 381.3.

INTERMEDIATE 11: 6-chloro-7-(N,N)-dimethylamino-8-nitro-9H-
B-carboline

[00118] N, N-dimethylamine hydrochloride (278 mg, 3.4
mmol} wasg added to a stirring solution of 6-chloro-7-
fluoro-8-nitro-9H-R-carboline (300 mg, 1.13 mmol)} in DMSO
(8 ml) under an argon atmosphere. This was followed by the
addition of DIEA (0.83 ml, 4.65 mmol) and the reaction
mixture was heated at 60°C overnight. After allowing the
reaction mixture to cool to RT, water was added and a dark
orange solid precipitated out. The solid was filtered,
washed with water and dried to give the desired product

(230 mg, 70% vield).




precipitated out. The solid was filtered, washed and
dried to give 236 ng (91%yield) of the desired
WO Gemalobziso- 7- ( 4- PCT/US2004/011080
met hyl - pi perazin-1-yl)-8-nitro-9H (3-carboline
1H NVR (300 MHz,. DMSO-d6) : 5 2.24 (s, 3H), 2.48 (m
4H), 3.13 (m 4H), 8.13 (d, 1H), 8.40 (d, 1H), 8.73
(s, 1H), 8.94 (s, 1H), 12.05 (s, 1H). Retention Tine
(LC, nethod: annoniun1acetafﬁ%standard) 1.72min. M5
;. (MH ) 1 346. | NTERMEDI ATE 1
HEMR| 6360 7ME2. nBYHQTdp) pe@a’%r%li?r)ﬁﬁlf 7.23 (d, 1H),
9 3- garholine 01 Sugpe d 236 ng of
7‘%%3?&?@-’(2 r?e%?h(%1 101 BoSHEPEntef.

Repepetaz Mikey|(EC8- mmtﬂmt&Haﬁ%qnﬂumﬂaamtateJimhmdamd):
nmet hanol and added 10% Pd/ C (48 ng) under argon. The
2-4la®kDwas  flushed with hydrogen (3X) and the reaction
MsMurg. Wago  §tirred under a hydrogen atnosphere at RT
overni ght. The reaction mixture was filtered and Pd/ C

was renoved using a pad of celite. The reaction

d d
e e
calPebla204hAak1a%e --72- 119 ng (55%yield) of ‘the

desired 6-chloro-7-(4-ne

OMRLT a1 S NI PF26 T DG B PEAT e 81 i Y0

1 l 4 1 2 'm
cayﬁél % h%@% m?; )2 @62111’13’1%18 wa’ﬂ")sllﬁgpé@%é?dn( dn 3'%_ ?- 8¢
me8hato(ld antH)L 668 m@d O(TS Pdg) . (m)emaﬁ)l’ﬁcﬁiﬂ (LTIle flask was

£ 1%%@'&0(1 %Pm”m %@ﬂmo%%etoaft %}Pdoroagrgn and 3’:211% nreaI\@: ton m}.xture

wad BRLigreuNo@rellgbioat (chrisiRicty | cpigeraiare | - Upon
)-9H (3 carbolin-8-yl]-nicotinami de [00123]. The

flﬁ@garté@ncm@m@ WwaPast sfarced-idke At rarpration of the

methanol, a dark brown solid was obtained and determined to
be the desired 6-chloro-7-(N,N)-dimethylamino-9H-p-
carboline-8-ylamine (500 mg, 67% yield).

'H-NMR (300 MHz, DMSO-dg¢): & 2.80 (s, 6H), 5.42 (s, 2H),
7.45 (s, 1H), 7.925 (d, 1H), 8.23 {d, iH), 8.86 (4, 1H).
Retention Time (LC, method: ammonium acetate standard):
2.32 min.

MS (M+H"): 261.1.

EXAMPLE 4: N-{6~chloro-7-7-(N,N)-dimethylamino-9H-p-

carbolin-8-y1)-2-methyl-nicotinamide

[00120] The desired compound was prepared according to
Method A from 6-chloro-7- (N,N)-dimethylamino-9H-f~
carboline-8-ylamine and 2-methylnicotinic acid in 40-60%
vield.

TH-NMR (300 MHz, Methanol-ds/CDCls}: & 2.82 (s, 3H), 2.94
(s, 6H), 7.33 (m, 1H), 8.02 (m, 3H), 8.34 (4, 1H), 8.61 (d,
i), 8.95 (s, 1H).




Met hod A from
6- chl or o- 7- (4- net hyl - pi per azi n-1-yl) - 8-am no-
wWOgbb4(0921mar bol i ne and 2-chloro-nicotinic acid POT/DS52004/011680
yield. 1H NWR (300 MHz, DMSO-d6): 6 2.21 (s, 3H),
2.33 (m 2H), 2.54(m 2H), 3.24 (m 4H), 7.73 (dd,
1H, 8.12 (d, 1H, 8.35 (d, 1H), 8.37 (s, 1H), 8.48
(dd, 1H), 8.61 (dd, 1H), 8.91 (s, 1H), 10.40 (s, 1H
11.33 (s, 1H). Retention FH-M (-LC, wethod annonium
acetate standard 1.46mn. M5 (MtH+):
RefRMERVRDITATE 1 R@@&hﬂd ‘0 RUBTOT igHL taé%eé’éﬁt@ iapdard) :

o &90%% Terebic acid was dissolved in a 10:1 nixture
e c-MeCH [10 g of terebic acid (17.7 g of salt)
Msi MMaH0) : nB0ahd heated to 50-55C, followed by addition
of (S)-(-)- a-nethyl-benzylam ne. The reaction m xture
was stirred for 2 mnutes and then left at RT for 15

INTERMESTATENS 7. e%%ﬂ%rdﬂ?ﬂw—%é@@jiﬁ%é%%@%ﬁﬂﬁﬂ -8-

enriched salt (prepared on a snaller Scale using 3
nlrtw—}ﬂs'i-ﬁﬂqazitqlama:ycl es), sonicated for 10-15

03885 052 587 peiSsoona pioad 1, HE R o rE3 mmov

ofwasked omol-17 £l Qeeoad rdtired JungelcatdBllife was added 1-
Recrystallization was done in the same solvent mxture
mefpy Lpd PEESEHOR g 2on 8% alst- 262 Ay )mand e fdame, 3.0°

mmwgﬁ RJEL%H @%%%et 0 %%e&téa%trl%‘ﬂ Wad A1 13w0o r},%xodat

em1 crystal's remai ned i n suspension).
-RTrnomeanglvécS | $fporanddRT igve o hivgtiter Tk marma/\mlld

prBRARER B ' Brce St WP I o 1o B o ARAES 20 e

toUgiRG Pret ey NIMR20k ithel)c e eﬂwr&m@nmhlaﬁt@mo&—
from TBTU coupl i ng.. [ 00126] Regenerati on of
metRy 1 (-pipespasinc lagild - 8rivd e H Brrasibeddmged in wat er

(R 79661 mzhesleg-b9) 556 Al 12, 3m), 2.48 (m, 4m),
3.13 (m, 4H), 8.13 (4, 1H), 8.40 (4, 1H), 8.73 (s, 1H),
8.94 (s, 1H), 12.05 (s, 1H). '

Retention Time (LC, method: ammonium acetate standard):
1.72min.

MS (M+H'): 346.

INTERMEDIATE 14: 6-chloro-7-{(4-methyl-piperazin-i1-y1})-8-
amino-9H-B-carboline

[00122] Suspended 236 mg of 6-chloro-7-(4-methyl-
piperazin-1-yl)-8-nitro-9H-B-carboline in 100ml of methanol
and added 10% P4d/C (48 mg) under argon. The flask was
flushed with hydrogen (3X} and the reaction mixture was
stirred under a hydrogen atmosphere at RT overnight. The
reaction mixture was filtered and P4/C was removed using a
pad of celite. The reaction mixture was evaporated to

remove solvent and purified by flash chromatography to give




equi val ent of aqueous 6M HC1 was added. The reaction

m xture was then left at 4C overnight. The solid was
woO piokexmer of f, washed with small portions of eOI/dSwai/eriose

and dried under a high vacuum (yield of 25-30%.

1H NVR (300 MHz, DMSO-d6): 5 1.30 (s, 3H), 1.52 (s,

3H), 2.74 (dd, 1H), 2.85 (dd, 1H), 3.25 (t, 1H)

Retention Time (LC, nethod: amoni um acetate

standard): 0.33 mn. M {5 : 159.0. EXAMPLE 6:

2, 2-di nmet hyl - 5- oxo-tetrahydro-furan-3-carboxylic acid
119 G M5ir%-2He1@) caf bidhe rﬂ@si/:reyd abrelelpoo1?27] 4 Thethyl-

desired conpound was par e accprdlng to Method B
riger@aicchiot b- @T—PIE‘@% %o[?‘ V12t ne and (R)-

1 8Q90 Iodl.4 1 H NVR
H"{q%oq?/k@a l“gﬁ{ T (g) 2|3|@|)9 g I?zd% "l
2H)2. 931.8(’&1d(1n;,1|('%ﬂ)3 m%zddg,( 139) , svssg(gg,(éﬂp 1H)? 33 ggh,
1H>( 8.84  (dqolBk: (% 7§H§Sr 1€H)72 (s, 1H). WD 2004/ 092167

Retpegﬂllé%@l@ﬂﬁ@lilﬁ@o metHdd : Rebkah 08 Jc&EaeéCpomakmgd

amoni um acetate standard): 1.22 mn. M (MH)
1.338818. EXAWPLE 7:

1 Lriy hyl - 5- oxo- pyrrol i di ne-3-carboxylic acid
MS %ﬁgﬁporo (3-carbolin-8-yl)-am de [00128] The

deS|red conmpound was prepared according to Mthod B

from 6- chloro 9H ( 3- carbojlne-s- | am n Tnd 1,2, 2,
EXAMBLES Sy | 2 5clRkaraliy b v el re - ZgBgl-

G 1.23 3 1. 45
yl)y'ﬁi? c%%i%ﬂﬁlcg’t@%idé L2 7(()S(ddH) -
0012317 (t, THe¢l)dleginad @wppqmd @aasp(apamyl agchdwg to

Me%igd]§$f¥£$d —éﬂgbro—Qz(i— etﬁ§ﬂ—p}8e%gzgﬁ—1l§% ~éla%§no—
9H-B-carboline and 2-chloro-nicotinic acid in 25% yield.
H-NMR (300 MHz, DMSO-dg}: & 2.21 (s, 3H), 2.33 (m, 2H),
2.54{m, 2H), 3.24 (m, 4H), 7.73 (44, 1H), 8.12 (d, 1H),
8.35 (d, 1H), 8.37 (s, 1H), 8.48 (dd, 1H), 8.61 (dd, 1lH),
8.91 (s, 1H), 10.40 (s, 1H), 11.33 (s, 1H).

Retention Time (LC, method: ammonium acetate standard):
1.46min.
MS (M+H'): 455.

INTERMEDIATE 15: Resolution of rac-terebic acid

[00124] Terebic acid was dissolved in a 10:1 mixture of
EtOAc-MeOH [10 g of terebic acid (17.7 g of salt) in 550
ml] and heated to 50-55°C, followed by addition of (S)-(-}-
a-methyl-benzylamine. The reaction mixture was stirred for
2 minutes and then left at RT for 15 minutes. The reaction
mixture was then seeded with enriched salt (prepared on a
smaller scale using 3 recrystallization cycles), sonicated

for 10-15 seconds and left at RT overnight. The solid was




Retention Tine (LC, method: anmoni um acetate
standard): 1.17 min. M5 (M+tH ): 371. 3. | NTERMED ATE
wO 2@i/0bkibnzyl - seri ne benzyl ester [00129] To BCTVUS:004/@11080
of L-serine-benzyl ester-HCL (2.3 0Q),
benzal dehyde(1.05 eqg.) and sodium acetate (1 eq.) in
nmet hanol was added sodi um cyanobor ohydride (1.0 eq.).
The resulting nmixture was stirred at anbient
tenperature for 15 hrs, 4+HEhrpartitioned into ether
and aqueous saturated sodi um bicarbonate. The

£1 lsmpachtatf ongesiiad pridse FelAc Sad st e fed waeyum.
~—(3X)... Ganbi,ned ¢ '
recriia T TR iy Y RS0 S 2508 S e MikPuze &

re-WildsEliely Gosrtated (2 pamg Xt r atiiss weietunashes then
with brine, dried over sodium sul fate and )
head@bdrit ratdRR e drhess 1Y ¢ \%‘%%Zpﬁ‘%‘?dt‘ﬁg e Efev

[ % ¥V} d) . 2
oG Suoflitnon ) RIS (ot o
RT DR (mlityhtlH) , T8 6o 1ol was)pro@egded das Iprevioeslydd,

1H), 3,88 (d, 1H), 5.18 (s, 2H), 7.25-7.39 (m 10H).
de%ggl(ki\ﬁ#r): 286. | NTERVEDI ATE 17

[oor2shenzyl b oanet hy | ecd®d hyds népdohined in a crude
3-carboxylic acid benzyl ester [00130] To a solytion
fagifion besinyd -REotorR MWARZOF BR3¢ FOTYPFRERTERT afB198,

Obtgaa%?eég)ﬁ%g}n%rgﬂgn(g%ﬁ%gt anbi ent tenperature was

e I OND- -propene (5.6 m), KI (740 np)
[001%6] K2CBeddndraghiodhefr éAtt (oh~texebie agdd:sTheredlt

at _anbi ent _t enper at ur %\gr 70%2 S. 1€1 o? 3sco
wah BRI (Ph B OBEn e Sha ol MEEERE Feadey §n2ad 1-2
eqiivd S YBSaghéshigdelioncangdbeadddahr sthénkgaatsonl |
amount of starting material remai ned based on, TLC
mixtiuge waoNchen left at 4°C overnight. The solid was
filtered off, washed with small portions of cold water and
dried under a high vacuum (yield of 25-30%).
lH-NMR (300 MHz, DMSO-dg): & 1.30 (s, 3H), 1.52 (s, 3H),
2.74 (44, 1"H), 2.85 (dd, 1H), 3.25 (t, 1H).
Retention Time (IC, method: ammonjium acetate standard):

0.33 min.
MS (M+H'): 159.0.

EXAMPLE 6: 2,2-dimethyl-5-oxo-tetrahydro-furan-3-carboxylic

acid (6-chloro-9H-B-carbolin-8-yl)-amide

[00127] The degired compound was prepared according to
Method B from 6-chloro-9H-B-carboline-8-ylamine and (R)-
terebic acid (Intermediate 15) in 80-90% yield.

IH-NMR (300 MHz, DMSO-dg): & 1.44 (s, 3H), 1.5% (s, 3H),
2.91 (dd, 1H), 3.08 (dd, 1H), 3.38 (dd, 1H), 7.85 (m, 1H},
g8.17 (4, 1H), 8.25 (&, 1H), 8.39 (4, 1H), 9.05 (s, 1H},
10.26 (s, 1H), 11.72 (s, 1H).




hexane). To the resulting m xture was added 11.2 g of
i odine. After 4 hrs of stirring, TLC (10%

WO Eamgziiexane) showed conpl et e conversi on. TRET/US2004/011080
reaction mxture was partitioned into ether (300 m)
and 0.5 M Na2S203 (100 m). The separated organic
phase was washed successively with "water, saturated
NaHCO3 and brine, dried over MgpSO4, and concentrated
to dryness. The residue was7gurified on silica (5%

Et OAc/ Hexane) to give 6.65 (yellomnsh oi |, 64%

Rew@tuonamme AL.G . nRERPEY afmﬂeaﬁﬁﬁuﬁ&e Lafen Apanglard) :

1. %% fﬁthyl 6- net hyl - nor phol i ne- 3- carboxylic acid

Zy ester. Major Conmponent: 1H NVR (300MHz,

Ms CD@il)).: ®s8 22 (s, 3H), 2.50 (d, 1H), 3.16-3.36 (m
3H), 3.75-3.95 (m 4H), 4.06 (dd, 1H), 5.16 (d, 1H)
5.21 (d, 1H), 7.28-7.36 (m 10H). M5 (MHt): 466. WO

i 0921677 _EPﬁ%@Qﬂ&Q1$Q%Qongy}§olhﬁ-£§%m§%}§é§zllc

= i ne- [ [
ach@nzg+ch3090 PBG&BQhrEQlaHSBFMﬂﬂonm@ﬁe

enzyl donet hy
wofafinol i HBea868 o FPURERRY bas, prrogares according to
MeﬁhBHeBnEQbﬁts dhlord-28- g}camﬁoﬂﬁnbuﬁybﬂbﬁuhxﬂktﬁe1 2,2~
(1.8 M, 2.5eq.).in 11 mM _ of toluene under gent|
trrneetbxl wBsoRAUBHTE984 18- Rr CATDEEVIATo A APBR ST, vield.
%ﬁhye 349/ \Th u ak | to ol -
oWn gﬁ%&%é% cé%@2%¥?%t§dfl%ﬁdg§ngg%)'T%eggfggldaggmag -39
(dfar LH} i 2néd (ent BHE15% 2M7BEICI(didn A#et o@di. (L7 (& ,addl) , 7.91

oy RS G £R THo- ot of £b: NG CaRdEi B 2OTHE ol melr 07 (5

igpcetenikrike 189l utions wereilwashed with hexane two
times and concentrated. The resi due was partitioned

Retanbienh8imgndLCi MoRREDd: FHEOHABEY RCEFadth et Jitessl)

1. %@ shed successively with 0.4M Na2S203 and bri ne,
a over MgSO™4

MS (M+H'): 371.3.

INTERMEDIATE 16: N-benzyl-serine benzyl ester

[00129] To a mixture of L-serine-benzyl ester-HC1 (2.3
g}, benzaldehyde(1.05 eqg.) and sodium acetate (1 eg.) in
methanol was added sodium cyanoborohydride (1.0 eg.}. The
resulting mixture was stirred at ambient temperature for 15
hrs, then partitioned into ether and aqueous saturated
sodium bicarbonate. The separated organic phase was
extracted with 1M HCl (3X). Combined aqueous extracts were
washed with ether, basified with agueous 4.5M K;C0O; and
extracted with ether. Combined organic extracts were
washed with brine, dried over sodium sulfate and
concentrated to dryness to give 2.32 g of the desired
compound {(waxy solid, 81% yield).




and concentrated. The residue was purified on silica
(7.5% EtOQAc/ hexane) to give 760 ng (oil, 85%yvyield)

‘Wopioo¢/ormennd _ PCT/US2004/011080
4- benzyl - 6, 6-di net hyl - nor ph®l i ne- 3- car boxylic acid
benzyl ester. 1H NVR (300MHz, CDC13): 5 1.21 (s, 3H),
1.24 (s, 3H), 2.12 (d, 1H), 2.84 (d, 1H), 3.29 (t,
1H), 3.58 (d, 1H), 3.95- 4.05 (m 2H), 5.15 (d, 1H),
5.21 (d, 1H), 7.28-7.36 (m-7510H). M5 (MrH+): 340.
| NTERVEDI ATE 19: 6, 6-di met hyl - nor phol i ne- 3- car boxylic
HaNME, (BOOMB2} JBCaskolut3 o ofdd. bBRky| 3 666- fiidet By -

carb zy. er
Cne g & 18, Tt o) B o o Adohied)

7_(215ncter391|(&rrog©m)) was added 250 ng of 20% Pd(OH) 2 on
.__charcogal. The reaction mxture was purged wth
MShy@rdgen @BAFI oon) and was stirred at ambient

tenperature for 72 hrs. To the resulting gray it WO

2004/ 092167 PCT/ US2004/ 011080 --77- mixture was added
IMHHMEﬁIA/m &7 -t o ey ~gs-olagddnerthythes —npaitlgt Arstomeiso 1 ine—

ved by filt ion.and the filtrate was
n@lﬂ‘?@’ ENis gﬁﬂ? s SSHF resi due was co- evapor at ed
'[eomshr et hanply E0utareh Jrem-tddiatad wd b QAC. edier

generated white solid was filtered off and dried under
tgrmedi@iiimitto §i-B& 589 img 9% ml of MeCN at ambient

B
('}Qlﬂ) mgd. Bhd &.co1H)7.B.3P. (dI'héH}rea@thn&nﬂitx(lﬁe Wk,

st ﬁm%s b, R]‘.}St'g)i:?@:t' temp(eratur ‘for 7(2 g ]16 ml of 3-
bronf -8 tld RN o ld N iR R WHEL redfdtdon mixture
was stirred for another 15 hrs. Only a small amount of
starting material remained based on TLC (1:1; EtOQAc-
hexane). To the regulting mixture was added 11.2 g of
iodine. After 4 hrs of stirring, TLC (10% EtCAc/hexane)
showed complete conversion. The reaction mixture was
partitioned into ether (300 ml) and 0.5 M NazSx03 (100 nil) .
The separated organic phase was washed successively with
water, saturated NaHCO:; and brine, dried over MgSQ,, and
concentrated to drvness. The regidue was purified on
silica (5% EtOAc/Hexane) to give 6.65 g (yellowish oil, 64%
vield, about 4:1 mixturei of compound 4-benzyl-6-
iodomethyl-6-methyl-morpholine-3-carboxylic acid benzyl
ester. Major Component: "H-NMR (300MHz, CDCli}: & 1.22 (s,
3H), 2.50 (4, 1H), 3.16-3.36 (m, 3H), 3.75-3.95 (m, 4H),
4.06 (4ad, 1H), 5.16 (4, 1H), 5.21 (d, 1H), 7.28-7.36 (m,
10H} .

MS (M+H"): 466.




[00133] To a suspension of 6, 6-di nethyl -norpholine- 3-
carboxylic acid (Internediate 19, 540 ng) in 17 m of
wo gdolwvasméb7 (under nitrogen) was added 100 ny of pdB¥sid4/onoeso
charcoal and 830 ul (-3 eq.) -of 37% aqueous
formal dehyde. The m xture was purged wi th hydrogen
(balloon) and stirred at anbient tenperature for 5
hrs. To the resulting gray mxture were added 4 m of
water and 4 m of nethanol-te--help dissolution. The
catal yst was renoved by filtration and the filtrate
INTERMEDDAER! 1 &it e@l—bendygzﬂésé ~dinethydi-gospheddne-3-

triturated wit c. The generated white solid was
carhegt g ¥F+d @nﬁY eB8°bfitier hi gh vacuumto give 574

100 ; 4, H-4b1 WL Y| o 0L Phehive-§-canbaxyhi/t -gChdthyl -
(97% yield). ~TH NVR (300Miz, D20): S 1.35

, 3H),
monpkw(me—:a}ﬁca:zb Bic aefd Bewmsyldestsy, (§H§Ffr(ﬂé?t?ifltl)9, 17,

-7 Y904 7 s BEi oste et Lo 617088 +17e2 T

of W Sundeb, @eﬁtlﬁeféfluﬁnm@@ohddedSOvarbmxylhﬁ a
acid (6-_chloro-9H ( 3- carbolln 8- Xﬁi %30134

S0 Hel e <P § AT B B uRe L WaRe pf epaFred éord?ﬁs XENEBhYGS

ali%mf;é@ @ &obor oﬁﬁkn £33 CRE BoliRgaRe¥haBlNe02RSyAcEsO- The

rlnet yl - nor pho 3-carboxylic acid in 61%vyield.
reéiﬂd&ﬁﬁiiM§Krd5tlsﬂ€d+E@t6 15%51ﬂsHC3an acggopig tr3fe, and

1.98 1 ( 2
heﬁﬁ%e. %#@@;ﬁgeQ %%xeég %ﬁ 8§ §§%§a€ﬁF%2%Y° times
wi@hZQhéChcétﬂnltﬁlﬂé £81uitdn. RBtﬁétbambIh&ﬂ EbGronitrile
net hod: anmoni um acetate standard): 1.33 nmin. M

solywpieys - wers wassavel i ghexane two times and
cofeiRHBLEY B0 ENGaNEE p LUt et Bty ncicttl
1M KpCOs3. The separated ether rhase was washed
successively with 0.4M Na;S:03 and brine, dried over MgSO,
and concentrated. The residue was purified on silica (7.5%
EtOAc/hexane) to give 760 mg (oil, 85% yield) of compound
4-benzyl-6, 6-dimethyl-morpholine-3-carboxylic acid benzyl
ester.

M-NMR (300MHz, CDCl3): & 1.21 (s, 3H), 1.24 (s, 3H), 2.12
(d, 1), 2.84 (4, 1#H), 3.29 (t, 1iH), 3.58 (d, 1H), 3.95-
4.05 {m, 2H), 5.15 (4, 1H), 5.21 (d, 1H), 7.28-7.36 (m,
10H) . '

MS (M+H') :340.

INTERMEDIATE 19: 6, 6-dimethyvl-morpholine-3-carboxylic acid
[00132] To a solution of 4-benzyl-6,6-dimethyl-
morpholine-3-carboxylic acid benzyl ester (Intermediate 18,
1.25 g) in 40 ml of 10% AcOH/MeOH (under nitrogen) was
added 250 mg of 20% Pd(CH); on charcoal. The reaction
mixture was purged with hydrogen (balloon) and was stirred

at ambient temperature for 72 hrxrs. To the resulting gray




[00135] The desired conpound was prepared according to

Met hod A from ,
wWOo@emHopred- 7- met hoxy- 9H- ( 3- car bol i ne- 8-yl am ne PCT/US2004/011080

and(R)-terebic acid in a.60-80%yield. ''"H NV (300

MHz, DMSO-d6) : S 1.48 (s, 3H), 1.61 (s, 3H), 3.03

(m 2H), 3.51 (m 1H), 3.86 (s, 3H), 8.16 (m 1H),

8.37 (m 1H), 8.43 (s, 1H), 8.94 (s, 1H), 10.10 (s,

1H), 11.33 (s, 1H). Retentd70r-Tinme (LC, nethod:

amoni um acetate standard): 1.94 mn. N5 (MH)
mizggre| NeEREESEATE L of water to help dissolution.

AT o PSR 0 o S neadpite
coﬁrmh):ram acbdeltyt:mm; st il g ssids e Ived 0 e f e et bt sat
At sEbRERd Y e TS GALR kst  Fhe

geﬁkk%t@ %Lﬂgé'é@iﬂ@'%aQN@fyﬁégip%ﬁﬁ?and dried under high
PCT/ US2004/ 011080

vaguohl 6oogivie G&%0 w8r mft @&@@Mmlb@qmqmm 1.9

0 tlrring sol ution and the
canggﬁfﬁfgﬁﬁgar%l%?f}% & ovved to stir at RT. Upon
al@i@RtK@OOEﬁzl‘Q@zO)a @r:oyma spd oB}erpcipﬁaatsedmut whith(q,
was filtered to give the desir
1HB. cBl- §Po-(Fucy &l oprofiiiie yo(%’y éHr?vt rfo-BH (& cafbol i%re?
(b%l 1QHgg 85% . 1H NWR (300 MHz, DMBO-d6): S 0.35 (m
50 (m 2H), 1.32 (m 1H), 4.04 (d, 2H), 8.21
Ms(dm+HF|) 8646 (d, 1H), 8.90 (s, 1H), 9.02 (s, 1H),
12.32 (b, 1H) Retention Tinme (LC, method: ammoni um
acetate standard): 2.63mn. M5 (M+rH ): 318.

INTNRERWERIART B 0224, 65, G 10 Gre 161G iyl 1ved 10 xya By 7 ¢
carbolin-8-yl am ne [00137]
acgdchl or o- 7- cycl opr opyl net hoxy- 8- ni t r o- 9H ( 3-

[00133] To a suspension of 6,6-dimethyl-morpholine-3-
carboxylic acid (Intermediate 19, 540 mg) in 17 ml of
ethanol {(under nitrogen) was added 100 mg of 10% Pd omn
charcoal and 830 ul (~3 eg.) of 37% aqueous formaldehyde.
The mixture was purged with hydrogen (balloon) and stirred
at ambient temperature for 5 hrs. To the regulting gray
mixture were added 4 ml of water and 4 ml of methanol to
help dissolution. The catalyst was removed by filtration
and the filtrate was concentrated to dryness. The residue
was triturated with EtOAc. The generated white =golid was
filtered off and dried under high wvacuum to give 574 mg of
- 4,6,6-trimethyl-morpholine-3~carboxylic acid {97% yield).
‘H-NMR (300MHz, D,0O): & 1.35 (s, 3H), 1.43(s, 3H), 2.94(s
3H}, 3.08 (d, 1H), 3.41 (d, 1H}, 3.68 (d4dd, 1H), 3.96 (t,
ig), 4.14 (44, 1H).

MS (M+H'): 174.




carboline (510 ng, 1.61 mmol) was suspended in 12 ni
of nethanol and 100 ng of Pd/C (10% was added. . The
wobkbEskewas fitted with a ball oon of hydr ogenPamaSzéa/011080
reaction mxture was stirred overnight at RT. Upon
filtration through a pad of celite and evaporation of
the nethanol, a dark brown -solid was obtained. This
resi due was suspended in nethanol (10 m) and added,
with vigorous stirring, to--&/&oiution of saturated
The i ht br own sol i d that

oro Ix 0 ive st deS|red 6 chl oro-7-
chﬂ% 5ﬁh e STyﬁ %’ éﬁ i n-8-yl amine (371 ngs,

[0(&3% y| etI@I:)e dlsshwa (c:iﬁ{pd\/hlzi vt hareparxkl) (adcded@ng mo
(in, (m 1H) 3.88 (d,,2H), 7.58
Me(%mdlﬁ) frpngécd:hlm)o i34 stca(@o Ige-gyiprine 5pc o 6
r?@%%%y &Egpﬁgﬁ/ﬁl& 2O0HDIIN8A 5 « -RO0rq FEL e@t% %aémm
. ammoni um acet ate st andard):
H{W]DM%S%EXM/BMHZ:LOB 1.15 (s, 3H), 1. 39 (s, 3H), 1.98

(. 375 2- fochyl hi O i o (OISR For §@e€<§’$eﬁlﬂ

3 .QONRQURE)VaY . Brenay, estﬂCCQr dng tos et hoth A drom (g4, 1H),
6-chl oro-7- cycl opr opyl met hoxy- 9H R-car bol i n- 8-yl am ne
8.8Md (2-mdHAyl nicotinic acid in a 40-60%vyield. 1H NWR

el ) b Mgty g

1.3H) ming. 08 (m 1H), 8.30 (m 3H), 8.59 (m 1H),
8.81. (s, t}g% Retentl on Time (LC, nethod: ammoni um
M8, d¥F L b dard): 2.18 min. MS (MrH+) : 405.
| NTERMEDI ATE 23:

6-chl oro-7-(N, N) - di net hyl am noet hoxy- 8-
EXAMPLE 9: 2,2-Dimethyl-5-oxo-tetrahydro-furan-3-carboxylic

acid (6-chloro-7-methoxy~9H- B-carbolin-8-vl)-amide

[00135] The desired compound was prepared according to
Method 2 from 6-chloro-7-methoxy-9H-p-carboline-8-ylamine
and  (R)-terebic acid in a. 60-80% yield.

H-NMR (300 MHz, DMSO-d¢): & 1.48 (s, 3H), 1.61 (s, 3H),
3.03 (m, 2H), 3.51 (m, 1H), 3.86 (s, 3H), 8.16 (m, 1H),
8.37 (m, 1H), 8.43 (s, 1H), 8.94 (s, 1H), 10.10 (s, 1H),
11.33 (s, 1H).

Retention Time (LC, method: ammonium acetate standard):
1.94 min.

MS (M+H'): 388.

INTERMEDIATE 21: 6~chloro-7-cyclopropylmethoxy-8-nitro-9H-
B~-carboline

[00136] Cyclopropylmethyl alcohol (0.921 ml, 11.4 mmol)
wags added to a stirring suspension of NaH (455 mg, 11.4
mmol) in DMF (20 ml) under an argon atmosphere. The

resulting solution was allowed to stir at RT foxr 20 min.




nitro-9H 0-carboline [00139] N, N-di met hyl am noet hyl

al cohol (6.0 eq) was added ..to a stirring suspension
WOoR04EH1476. 0 eq) I n DVMF under an argon at nosPCavEs2008oa1080

resulting solution was allowed to stir at RT for 20

mn. 6-chloro-7-fluoro-8-nitro-9H (3- carboline (1.0

eq) was added to the stirring solution and the

resulting mxture was allowed to stir at RT. Upon

addi tion of H20, a brown selV#-precipitated out which

was filtered to give the desired 6-chloro-7-(N, N)-

GW%@WT%ﬁ%@@Wogynstﬁ@r% Orrarkbal boei K800 mg, 1.9 mmol)

wafl el oy g YLEL Sting AR LR0ME pn BEb0T o8
milturd. s (all 1ddkdd 8o 98t{s, atHRT. 9. OBon(additionVWeE H,0, a

2004/%&%7 PCT/ US2004/ 011080 . --81- Retention Ti me
by cPr%?ﬁ'Bh’F%\‘ﬁ%c%’tIEt‘@hﬁ?]an‘d%%dfillt‘ir?@ FrPnle/B the

aéMiFEg 6fﬁﬁﬁof$ﬂ$}@§$1égﬁbﬁﬁlmethyoxy9%;%1tro 9H-B-

6-chl oro-7- (N, N) - di net hyl am noet hoxy-
carbblne- 851/4) and ne8$¥0140]

- or I re-.9
1Ii?'-car(b?’ i ne (Q@ﬁ%%ﬁg y % §%§ hdgg R@*lfﬁh’
1082 (et hempo) anck 109, nmm‘ E’dM: (dp%Hyvassaﬂjeeqid, The) ,

flask was_ fitted with a ball oon of hydrogen and the
81 hctFontl xtUr®2 (s BH) r r &8 dvekhi gi;]t{ Yat RT. Upon

Réaéﬁﬁm ofk AT pkgh . O Soﬁ?ﬂlmﬁ g@é épggéﬁe%gydpf

he met hanol, a dar r own . d was o ta| ne
ZrGﬁmudue mas suspended in nmethanol (10 m) and added,

:M{Lh%ﬁﬁl s stlrrlng, to a solution of saturated
The solid that precipitated out was

coIIected by filtration and dried thoroughly in vacuo
ive the desired

BT (RE N) € oF 9 T AnfYiebembny I methoxy - 9H-f~
carbolin-8-ylamine
[00137} 6-chloro-7-cyclopropylmethoxy-8-nitro-9H-p-
carboline (510 mg, 1.61 mmol) was suspended in 12 ml of
methanol and 100 mg of PA/C (10%) was added. - The flask was
fitted with a balloon of hydrogen and the reaction mixture
was stirred overnight at RT. Upon filtration through a pad
of celite and evaporation of the methanol, a dark brown
so0lid was obtained. This residue was suspended in methanol .
(10 ml) and added, with vigorous stirring, to a solution of
saturated NaHCO; (100 ml). The light brown s=solid that
pPrecipitated out was collected by filtration and dried
thoroughly in vacuo to give the desired 6-chloro-7-
cyclopropylmethoxy-9H-B-carbolin-8~ylamine (371 mgs, 80%
yvield).
'H-NMR {300 MHz, methanol-ds): & 0.36 (m, 2H), 0.61 (i,
2H), 1.37 (m, 1H), 3.88 (4, 2H), 7.58 (s, 1H), 7.96(d4, 1H),
8.23 (d, 1H), 8.76 (s, 1H).




9H- ( 3-car bol i ne- 8-yl am ne (380 ngs, 83% . 1H NWR (300
WMHz, methanol-d4): 5 2.43 (s, 6H), 2.84 (t, 2H), 4.11
WO taog/o2x%7 7.47 (s, 1H), 7.88 (d, 1H), 8.20 (dpCTANS}q04/011080

8.72 (s, 1H). Retention Tinme (LC, nethod: ammoni um

acetate standard): 1.34mn. M5 (MrH+) @ 305. EXAMPLE
11: N [6-cloro-7-(2-dinethyl am no-ethoxy)-9H ( 3-
carbolin-8-yl]-2-nmethyl-nicotinam de [00141] The
desi red conpound was prepar@d-according to Method A
from 6-chl oro-7-(N, N) -di net hyl am noet hoxy- 9H- ( 3-
Retarrtbioin rfBime y( B@i neebhed - pEnepivncatehpecagtancard)
5 4%é60@6 yield. WD 2004/ 092167 PCT/ US2004/ 011080 --82-
“JPPNMR (300 MHz, DMBO-d6): 5 1.92 (s, 6H), 2.49 (m
MS 2HvHEY)2. 689 s, 3H), 4.25 (m 2H), 7.50 (dd, 1H), 8.16
(m 2H), 8.38 (d, 1H), 8.42 (s, 1H), 8.66 (m 1H),
9.00 (s, 1H), 11.27 (s, 1H), 11.78 (s, 1H). Retention
Exhidfs (16 1721 Bogh BPHDAL LR 2661 8501ab8AERY b1 BdboTin-
24 EAAVFLE 1LZ°

8—%%&&&%@%wﬁexyl ic acid (6-chloro- H

- ret hoxy- 9H: ( 3: carbol i n- 8-yl ) -an de 0Q142 .
0ol oo w¥ae ataieeh ofonotay knf b Bral 8a Aftgrging to
Melnb&TA - PHOAXYCAR DeRY L antpe1syebopEnbanesarbaxplicaraoild n-

were reacted using Method A, To this product was added
8-ylammefand N\ HoptavbrafetaRdct aeidednl i A§-RP%t Vi€ lkas

1o @hl0 tif At RT.. Eh agti o s § oJd omed Ry
H ngndt ?Fizs’cggn@pﬁtcﬁ‘gﬁ. EE?é%?r gﬁ'o%ﬁv\qgs d;ﬁéomgfg’ to )
1.2®enave HE), the78s¢byebl) whBchSgame axgr ubde4BCIdsal LH) ,
o GCEaesl P B98USk, 485, LBSBoPYL! LAY PY BLeRg! aliyge
Retention Time (LC, method: ammonium acetate standard):

2.18 min.

MS (M+H'): 405.

INTERMEDIATE 23: 6-chloro-7-(N,N)-dimethylaminoethoxy-8-
nitro-9H-B~-carboline

[00139] N, N-dimethylaminoethyl alcohol (6.0 eqg) was added
. to a stirring suspension of NaH (6.0 eg) in DMF under an
argon atmosphere. The resulting solution was allowed to
agtir at RT for 20 min. 6-~chloro-7-fluoro-8-nitro-9H-$-
carboline (1.0 eq) was added to the stirring solution and
the resulting mixture was allowed to stir at RT. Upon
addition of Hz0, a brown solid precipitated out which was
filtered to give the desired 6-chloro-7-(N,N)-
dimethylaminoethoxy-8-nitro-9H-O-carboline (quantitative
yvield).

H-NMR (300 MHz, DMSO-ds): & 2.23 (s, 6H), 2.74 (t, 2H),
4.28 (t, 2H), 8.21(4, 1H), 8.46 (d, 1H), 8.90 (s, 1H), 9.02
(s, 1H).




1H-NI\/R (300 MHz, DMSO-d6): 5 1.68 (m 1H), 1.84 (m

2.06 (m ZFD 2.20 (m 1H), 3.46 (in, 1H), 3.67

WO(%Q?‘”%'%G? 3.89 (s, 3H), 8.24 (d, 2H), 8.61 (d®CTSRY04/011080

8.72 (s, 1H), 8.78-(d, 1H), 9.19 (s, 1H), 10.58 (s,
1H), 13.20 (s, 1H): Retention Tine (LC, nethod:
ammoni.um acetate standard): 1.54 mn. MS (MtH ) :
359. | NTERMEDI ATE 25: 1-(2-di net hyl ami no- et hyl ) - 5- oxo-
pyrrolldlne 3-carboxyl i ¢ aci®d-{00143] A mi xture of

conner0| l, ] I 1 abl |tacon|c .acid a
RefRFaP Rt e N o BT naTREC Hah s % 6 rasaE Do
1.8BOKE 120-25 m nutes. The mi xture was allowed to coo
to 100 C and then diluted with MeOH to prevent WO
MS2UAHOD213Y5 PCTI US2004/ 011080 --83- solidification.
The product was obtained in a 56%yield after
crystallization from MeOH Et OAc. 1H NVR (300MHz, D20):

INDERMEDIAdE, 2UH) 6-2M0r0dd - (W) -&i%e tHyS arbitfoe thoxy - 9H- 5~
3,15-3.25 (m AH), 3.32-3.44 (m 1H), 3.44-3.76 (m
caghplig- 82v3aginEm 1H). Retention Tine (LC, nethod:

[(}Oggﬁjog' ug?(i%%ﬁ.%&% sit q&dﬁr)d)ilmeghﬁamlﬁoe@w 'é"'-)nltro 9H-

p- ¢atﬁomnnpthﬁpannu0 ét. By nod-) owesp pusplendiege-i3r 12 ml of
mef R K] 2B iPelCaREor Y fig (L8 ebEq “8aF o THE flask was

£i6tehl gt eh9H L31aabhobitndy8ryban Bedakte reaction mixture
1-(2;d|nethylan1no-ethyl -5-0x0- .
‘wagyFESFEBRNeVerEadpbéxpli ETaci HPoR 0 1Ergddny dihgoaghy ke pad

orSHEA¥R 30 SO D Bl O ity iy
solmﬁ @h& oBrasnedd, THe, redilhe( des prpeﬁdﬁﬁ.@m mEdhanol
(1 ml) and agée 8. 45t£d 1g%§%ﬁs stirring, to a sblution of
saturated NaHCO; (100 ml). The solid that precipitated out
was collected by filtration and dried thoroughly in wvacuo

. to give the desired 6-chloro-7- (N,N)-dimethylaminoethoxy-
9H-B-carboline-8-ylamine (380 mgs, 83%).

'H-NMR (300 MHz, methanol-d;): & 2.43 (s, 6H), 2.84 (t,

2H), 4.11 (t, 2H), 7.47 (s, 1H), 7.88 (d, 1H), 8.20 (d,
1H), 8.72 (s, 1H}.

Retention Time (LC, method: ammonium acetate standard):
1.34min.

MS (M+H'): 305.

EXAMPLE 11l: N-[6-cloro-7- (2-dimethylamino-ethoxy)-9H-p-

carbolin-8-yll-2-methyl-nicotinamide

[00141] The desired compound was prepared according to
Method A from 6-chloro-7- (N,N)-dimethylaminoethoxy-9H-p-
carboline-8~-ylamine and 2-methylnicotinic acid in a 40-60%

yvield.




8.52 (dd, 1H), 9.10 (bs, 1H). Retention Tinme (LC
nmet hod: ammoni um acetate standard): 0.9°'9 mn. M
WO Q0f#q93167 400. EXAMPLE 14: PCT/US2004/011080
1- (2-di net hyl ami no- et hyl ) - 5- oxo- pyrrol i di ne- 3-
carboxylic acid
(6-chl oro-7-net hoxy- 9H p-carbolin-8-yl)- am de [00145]
Prepared according to Method A from 6-chl oro-7-
mat hoxy- 9H-p car bol i ne- 8- y-&3ne and

2 dlnet | am no
1H &%Zpymﬁ%@l T8¢ ne-3- %a?%o&?d i cPRbi i 6B 2H) .
el hlo | at Hom quUs a 1$8M -gorepaat
28 %c%? B B e e oy e
8.28 (e aHuanB..4A0D(20044092867F6PAT,US2004/00K08Gs » -118U-

"H- NMVR (30 5244 6H), 2.75 (t,
1192y, (52(é§9ci\;|/lﬁzrlgw§ g)fi’ (3366 (H)m 1H), (3 85
Reﬁ@%tgbh TiRe9916S, méidhodd. %%mbﬁldHﬁacéiéEb(étaﬂdﬁrd)

d,1H, 8.79 (s,1H. Retention Time (LC, nethod:
1. 5Emmnnum acet ate standard): 1.42 min. M5 (MFH ): 430.

D
oro [ uor 0- 9H- / 3- car bol i n- 8- ylam ne [00146] A
slurry of 6-chloro-7-fluoro-8-nitro-9H (3- carboline
500 ng 1.88 nnol) |n

nhadgedya dc‘é%orlg.%c-tsl—%)l%%ﬁ@e was flushed wi th
under a bal |l oon of

[OOMZIIr ogen6fehlerior7 ﬂﬂ@@n@ﬁﬂﬁ%ﬁ*@d— qatsighecdl vleamie and
2GSRBS S MRS R84 et were

reastadbhewngs dldtthod B N (H30G: MﬂbdtdeS@echG)adcﬁed}-BkBl of

(brs, 1); 8.99 - 898 (m 1); 837 - 835 (m 1)
4NgHG1/digxpye gnd) they rasulting mixture was allowdd to

stir at RT. The reaction was followed by LC-MS until
completion. Evaporation was allowed to remove all the
solvent which gave a crude HCl salt. The desired product
was then purified by preparative HPLC.

lH-NMR (300 MHz, DMSO-dg): & 1.68 (m, 1H), 1.84 (m, 2H),
2.06 {(m, 24H), 2.20 {(m, 1H), 3.46 (m, 1H), 3.67 (m, 1H),
3.89 (s, 3H), 8.24 (d, 2H), 8.61 (d, 1H), 8.72 (s, 1H),
8.78' (4, 1H), 9.19 (s, 1H), 10.58 (s, 1H), 13.20 (s, 1H).
Retention Time (LC, method: ammonium acetate standard):
1.54 min.

MS (M+H"): 359.

INTERMEDIATE 25: 1-{2-dimethylamino-ethyl)}-5-o0oxo0-
pyrrolidine-3-carboxylic acid

[00143} A mixture of commercially available itaconic acid
and N,N-dimethylethylenediamine was heated up to 160 °C for
about 20-25 minutes. The mixture was allowed to cool to

100 °C and then diluted with MeOH to prevent




(m 1); 5.65 (br s, 2). HCOCOH standard conditions.

DAD Rf = 1.00 min. M5 (MtH ): 236. EXAWPLE 15:
WOR0GAIBM70r 0- 7- f | uor 0- 9H ( 3- car bol i n- 8-yl ) - 2- PCT/US2004/011680
- met hyl - ni coti nam de [ 00147] A solution of

6-chl oro-7-fluoro-9H (3-carbolin-8- ylamne (100 ny,
0.424 mmol) in pyridine (2.5 M) was stirred.at RT.
2-methyl nicotinic acid (70 ng, 0.509 nmol) was

added, followed by EDCl (13@3m; 0.678 mml) The

suspensi on was stirred at 100 C for a day
s IGiratiggs r SRR &F UhtT W lft%aﬂpm%%sm&a%@/tmeld

afrt%%u'érl_yrlﬂza‘ia_ ik M0 %&@%@&%}ﬁy}@zoomonoso - - 85-

oll was triturated with satur aqueous NaHCO3. The
‘HpNERBI pBoaMezwhbed) f od n&d@va(sdd; | 1B) ed2aB0 WddhedHw, t B.95

(Pl Do eyt AT A L e

(rd¥- @Br)Ghlzorge-—7% f914J0(rn9 Qe )(.3-
carbolin-8-yl)-2-nethyl-nicotinamde (110 rTg) 1H NWVR

Retzot-ivy TlmscbI&B) meghpgl ] mmeniym gqetgsig sstandard) :
0333311@15 8.99 - 8.97 (m 1); 8.92 - 8.89 (m 1);
8. 73 (m 2); 850 (m 1); 7.70 (m 1); 2.80 (s,
MS3)(MHHCPOH26tLandard conditions. DAD Rf = 0.91 nmin. M5
(MtH+) : 355. | NTERMEDI ATE 27:
6- chl oro- 7- net hyl sul fanyl -8-nitro-9H 0- carboline

Exh@148]13A 430 2upipund-RektRnddmsk W 1 JBYAS A Cidine-3 -
stirrer WaS Charged W tTh
cagbeplvdrig ACfidy drfo-Elivina-@dH-B-cafint J ire- 8« Int-eammiedl: at e

0BT e sphien R d B o G o
B-watrdo IHaidB -gransod wid i-qmeidied tde, amiG09- &t hy?h). & -oxo-
pyrrolidine-3-carboxylic acid in 70 - 80% vield as the di-
HC1 salt.

*H-NMR (300MHz, D;0): & 2.97 (dd, 1H), 3.03 (s, 6H), 3.08
(dd, 1), 3.51 (t, 2H), 3.76-3.89 (m, 3H), 3.95 {(d4d, 1H),
4.01 (dd, 1H), 7.75 (d, 1H), 8.24 ( d, 1lH), 8.45 {d4d, 1H}),
8.52 (dd, 1H), 9.10 (bs, 1H).

Retention Time (LC, method: ammonium acetate standard) :

0.99 min.

MS (M+EY): 400.

EXAMPLE 14: 1-(2-dimethylamino-ethyl)-5-oxo-pyrrolidine-3-

carboxylic acid {6-chloro-7-methoxy-9H-B-carbolin-8-yl)-

amide
[00145] Prepared according to Method A from 6-chloro-7-
methoxy-9H-B-carboline-8-ylamine and 1- (2-dimethylamino-
ethyl) -5-oxo-pyrrolidine-3-carboxylic acid in 60% yield

following purification using a semi-preparative Chiralcel

0D column with 85/7.5/7.5 hexane/BEtOH/MeOH as the eluant.




mrol ) in powder formwas added slowy thereto. The
reaction mxture was stirred for 1 hr at 0 C, warned

WO 94/0RT67 and added slowy to a stirring m xtuPeT/dB2044/911080
H20 / saturated aqueous sodi um bi carbonate (500 m).
The precipitated solid was collected via suction
filtration and air-dried to afford 4.017 g of
6- chl oro-7-nmet hyl sul fanyl -8- nitro-9H (3-carboline as
an orange powder. The crude84saterial was used

L directly in subsequent steps. 1H NVR (300 NMHz,

H-ABE 3610 3z, DD EHS &) 44 a3, ( B s)2 - T 40t (143 ,

2.8 fohar Bkt Aoty £t Al bt P B SO SA weklly

3.90204, MWD 209409924671BCT/ 8S200450116830 8-.286-(d,1H), 8.79
| NTERVEDI ATE 28:
(s 6LEh{ or 0- 7- met hyl sul f anyl - 9H/ 3- car bol i n- 8- yl ani ne

rRet AOLAS) Aiml0 (it T AUBHLROt LARLEL ARKa¥LER cRBRGRE G rd) |
stirrer was charged wth
1.42 aodwr o- 7- net hyl sul fanyl -8-nitro-9H (3- carboline

(4,011 g, .6 mvol) and 200 m anhydrous ethanol. To
Mstﬁ@%s'ulétﬁ‘g m xture was added aqueous ammoni um

chloride (75 m of 0.33 Msolution, 24.7 mol),
aqueous hydrochloric acid (10 m of 1 Msolution, 10
INFRRYEDIAGE 2P of-gBhaEP -7 7L¥32rg 38 ~masbplithd-yilamine
ultin ' e s gd-t @4 -golL hat k), and
wo%‘ﬁﬁrred %i g%?%ﬁ% ?/f:‘lvgr cﬂ%@% h?. QTﬁgrrgegct |£on Wah%I ?
caxiool gdet OS&T, mgj | Ut 88 wmindh) EL DAMeOH752/ nlandas degassed

.activated ch oal (ca. 2.5 ded. The
wi gy Patbre oot Phredtal kA 0PoR i CBain S9!
wad- 23add, ahd| £REeHcbbtQbhvaspal fhscelikRedand dhhe
resulting filtrate concentrated (rot avag, é\t hen vacuum
=

hyduegan t o Bhe oBHurby 188sgsbiraedernéeis - brdAgercoffor ed
hy@fohds T0E BOhLY PBSn EeslanchVef-blohtRh(Re Hh M)
concentrated under reduced pressure to yield 6-chloro-7-
fluoro-9H-B~carbolin-8~ylamine (400 mg) as a brown solid.
'H-NMR (300 MHz, DMSO-d6): & 11.48 (br s, 1); 8.99 -~ 8.98
(m, 1); 8.37 - 8.35 (m, 1}; 8.11 - 8.09 (m, 1); 7.74 - 7.72
(m, 1}); 5.65 {(br s, 2).

HCOOH standard conditions.

DAD Ref = 1.00 min.

MS (M+H'): 236.

EXAMPLE 15: N-(6-chloro-7-fluoro-9H-B-carbolin-8-yl)}-2-

methyl-nicotinamide

[00147] A solution of 6-chloro-7-fluoro-9H-p-carbolin-8-

yvlamine (100 mg, 0.424 mmol) in pyridine (2.5 ml) was
stirred at RT. 2-methyl nicotinic acid (70 mg, 0.509 mmol)
was added, followed by EDCI (130 mg, 0.678 mmol). The
suspension was stirred at 100 °C for a day. The pyridine

was removed under reduced pressure and the resulting dark




saturated aqueous sodi um bi carbonate (500 m) wth
stirring. The m xture was stirred at RT for 45 mn and
wotiet/09esgul ting solid collected via suction fipctenskéoaniiese
and air- dried to afford 3.476 g of
6- chl oro- 7- met hyl sul fanyl - 9H (3- carbolin-8-yl am ne as
a tan solid which was used wi thout further
purification in subsequent steps. 1H NVR (300 MHz,
Met hanol -d4): 5 8.87 (1H, s¥8%:35-8.24 (1H, n)
816806(1Htﬁ@é767(1Hs)232(3Hs) LCVS
01l Hifsn i tdh taest vt R b Rt a b dwastieh NS Qi meE‘he

oeBe B, IO o QATON v wien e

Thit- (Btettiero wasmeirdtead fueirgd 29HHC- car tm;izbntar yvield a
yl)-2-net hyl - ni coti nam de [00150] A 250
b OGN SRS SR 157 b ek S St £ Y i

ca¥id 1 6r-@hhan QLR '—%izﬂd‘cﬁdlﬂanﬂ'ée('{ﬂ% b}y n- 8-
ylam ne (I'nternedi ate 28, 2.336 g, 6 nmmol) and 2

Hﬁﬁlﬂiylﬁﬂﬁol"ﬂ{mcDHSOddﬁii 216 @3 23. 4smrﬂll)): HA.80 ris, 1);:

o UG OY PY 5 15 Uik SRl f Shal o MLV

8 .gBhyk¢arhqdisi.modend)y dnach .ami ot@a (21)082 .80 36,9 EWTD| )
and the reaction mxture was heated to 100 ¢ (oil

HCEOFhFtrefsrdg gpeditdensesul ting mi xture was cool ed to

paBTrand gcencgnfrated (rotavap) to afford a brown
reé{? ﬂ resi due was redissolved in MeOH (50 m),

MSsI(wa{Hy)adﬁléﬁi toa stirring mxture of 5:1 H2O/
sat urat ed aqueous sodi um bi carbonate (600 nml L) and
stirred at RT for -18 hr. The precipitated solid was

INGERMBTIred sy 28 -S $C Qb rid 1 At sul\mﬁqd gl At 207 (2
x 150 m), and air-dried to afford 3.036 g of crude

cagbegi@R or o- 7- met hyl sul f anyl - 9H ( 3- _
[DU?%EPOl'nABESb)ha'g%hQ&Lb%%%%ﬁf%ﬁghﬂewﬁ%haﬂgﬁﬁgifgﬂéﬁirrer
- was charged with 6-chloro-7-fluoro-8-nitro-B-carboline
{(Intermediate 5, 3.959 g, 14.9 mmol) and 100 ml anhydrous
DMF. The resulting orange mixture was cooled to 0 °C (ice
and water bath) and sodium thiomethoxide (1.809 g, 25.8
mmol) in powder form was added slowly thereto. The
reaction mixture was stirred for 1 hr at 0 °C, warmed to
RT, and added slowly to a stirring mixture of 4:1 H,O /
saturated aqgueous sodium bicarbonate (500 ml). The
precipitated solid was collected via suction filtration and
air-dried to afford 4.017 g of 6-chloro-7-methylsulfanyl-8-
nitro-9H-pf-carboline as an orange powder. The crude
material was used directly in subseguent steps.

H-NMR (300 MHz, Methanol-dg): & 8.91 (1H, d) 8.63 (lH, s)
8.42 (1H, d4d) 8.17 (1H, d4dd) 2.54 (3H, s).

LCMS (formic acid standard method) retention time= 1.43
min.

MS (M+H"): 294.




crude material was purified via HPLC (yields =
-40-60% i H NWR (300 MHz, DMSO-d6): S 11.72 (1H, s)

wo i@d4h161H, s) 8.97 (1H, s) 8.62 (1H, dd) 8. BZTAUSte04m)1080
8.41 (1H, d) 8.33- 8.27 (1H m 8.21 (1H, d) 2.73 (3H,
Ss) 2.41 (3H, s). LCMS (ammoni um acetate standard
met hod) retention tinme= 1.89 mn. MS (M+H+) : 383.
| NTERVEDI ATE 29:
6- chl oro- 7- et hyl sul f anyl - 84#&+-0- 9H/ 3- car bol i ne
[00151] A 25 m round-bottomflask with a nmagnetic
stirrer was charged with

e e e e T s
v1BGINYS2004/ 011080 --88- the resulting orange mixture

Ogt ﬁT was sl ow y added sodium thiqethoxi de (80% pure,
1004495 ny, 20268 RoFPURA-POkda™ ffdafk Wit magigio stirrer

walll ¥hikGeWagyishi bLeth1at Xy LRitrda Mhes - 4 hel rAdfeds -

drop-wse to a 5:1 mxture of O/ saturated sodi um
capbodibendte 00130, nilB.. 6Tnordgs @rtd 2@ Qrelcigpitnaledisol i d

s .col Lected by suyction filtration hed with 1:1
ocfShance FO°kRS: prrtlined mrad wit ARSI o
amabhots 8816rAibe @775 ml of 0.33 M solution, 24.7 mmol),

6-chl oro-7-et hyl sul fanyl -8-nitro-9H (3-carboline as an

agppangehygrrghl ydy. asfONNRO( 380 A, 1ty 1 mmol),
anfl Hobopowahe ) (3 Teh o ¢ RN it Sl g, Bixeure

waachdasedntdar 0me€Chdadrl batbh)mamd =MS(rdHv)igoB38&ly for

ERVED| ATE 30; . : .
3. %Ngﬁ For 511? EERYELAP ¥R S8R0 &b & Bl ylisthiHdh EtOAc
(760R192kné 8OtRiatedneéhbeicbam flaask wig y)mgnetddded. The
stirrer was charged with o
reguéRlBPONFXEUNG WABT &%yrrecnhiptr RT3 arc adsbitiismal 1.5

hr( 821 9t MBeaOcABoTHR! & bRl BeMecANRIr Qs ¥l cuiting
filtrate concentrated (rotavap, then vacuum pump) to afford
5.153 g of a yellowish-orange colored solid. The solid was
redissolved in MeOH (50-100 ml) and slowly added to
saturated agueous sodium bicarbonate (500 ml) with
stirring. The mixture was stirred at RT for 45 min and the
resulting solid collected via suction filtration and air-
dried to afford 3.476 g of 6-chloro-7-methylsulfanyl-9H-p-
carbolin-8-ylamine as a tan solid which was used without
further purification in subsequent steps.

TH-NMR (300 MHz, Methanol-ds): & 8.87 (1H, s) 8.35-8.24

(iH, m) 8.16-8.06 (1H, m) 7.67 (1H, s) 2.32 (3H, s).

LCMS (ammonium acetate standard method) retention time=
2.12 min.

MS (M+H'): 264.




To the resulting orange m xture at RT was added 0.33 M
aqueous ammoni um chloride (2.0 m, 0.66 nmol) and iron
WO BeAP8r167 680 ng, 12.2 mmol ). The reaction m xPGTASHME4/011080
heated to 60 C and stirred vigorously for 20 hr. Next,

the m xture was cooled to RT, diluted with ethyl
acetate (15 nm), and activated charcoal (-180 ng) was
added. The resulting mxture was filtered through a
pad of celite and the fil-t18#t<e was concentrated to
afford 77.8 of
EXANPEF0 16 o fin] ﬂhfléi\%fxﬂ Tojie(td * ;
el,l_ I_i H NVR (300 I\/Hz CDSOD ppn) S
2k Sl il ot ldellH m 8.21-8.18 (1H m 7.73
[o0ise] s) 2 &50(311 rap)unﬂ—bbt(taulﬂy fig9sk WO 200k OBXIBTY stirrer

gt SRAREE o) e O UL P R Tk (e bein-8-

ylMﬁn%m()rnt@f%Mﬂi%tlst 2.336 g, 8.86 mmol) and 2-
N- (6-chl oro-7-ethyl sul fanyl 9H 3- car bol i n- 8-

meychylmmtnyumuamtd n@mi2dé [900@3]4 AgEl min githddbot t om

sk With tlc t|
5o F¥ et suI fr‘rz)n egﬁe ca?@g Lgeﬁéj%ﬂ&? leture at
RT( 8::382 aw,edO sbiilmmj )(%min%mﬁztm:mcqmawr) - d (36 2
in 3 m _anhyd ous %%ddlne To the

ethé’é&ﬁﬁfm&%ﬂ@me SseE o Vs e dent) gnd
th% %—éac@'ﬂ&t ?rbi';&'ﬂfleo%%oycle)at%cﬁtﬂﬁ"lc@d bcﬁdd'L id&ath) for 2
ochloride (73.2 ng, 0.38 and the resulting

dayeact rItbue miestalrtd nga sni deatee dretso cgaﬂ@d dro Rl Next,
cogg%gré:ea dgg‘ﬁrgd:)%f%%’ r &o f%%q:lds da tboro% a]:neds:i_due The

Brow, Viscous Syrup.” The

regyEuR Was desssrdrdd ik mammad5mmmnt gﬂfovb\w—daddedz to a
m), slowy added to a 5:1 mxture of H2O / saturated
stisaine BledBen &le S(-12612R1 ¥, Sakyreted 86UEOURT SPEL WD 5

bilbrbonate (600 mlL) and stirred at RT for ~18 hr. The
precipitated solid was collected via suction filtration,
washed with Et;0 (2 x 150 ml), and air-dried to afford
3.036 g of cxrude N-{6-chloro-7-methylsulfanyl-9H-pB-
carbolin-8-yl)-2-methyl-nicotinamide as a brown solid. The
crude material was purified via HPLC (yvields = ~40-60%)
'H-NMR (300 MHz, DMSO-d6): & 11.72 (1H, s) 10.50 (lH, s)
8.97 (1H, =) 8.62 (1H, d4) 8.57 (1H, s) 8.41 (1H, d4d) 8.33-
8.27 (1H, m) 8.21 (1, d) 2.73 (3H, s) 2.41 (3H, s).

LCMS (ammonium acetate standard method) retention times=
1.89 min.

MS (M+H"): 383.

INTERMEDIATE 29: 6-chloro-7-ethylsulfanyl-8-nitro-9H-f3-
carboline

[00151} A 25 ml round-bottom f£lask with a magnetic
stirrer was charged with 6-chloro-7-fluoro-8-nitro-9H-B-

carboline (102 mg, 0.38 mmol) in 5 ml of anhydrous DMF. To




The resulting precipitated solid was collected via
suction filtration, washed with 1:1 hexanes / di et hyl
WO 20H@92162 x 20 nl), and air-dried to afford PCTISA4911080

N- (6-chl oro-7-
et hyl sul fanyl - 9H ( 3-car bol i n- 8-yl ) -2- et hyl - ni coti nam
de as a tan solid (-38%. LCVMS (anmoni um acetate
standard nethod) retention tine = 2.33 min. (M =
397; M= 395). 1H NWR (36088Hz, CD30D, ppn) 5 8.89
(1H, s% 8.63-8.58 (1H, &ﬁ? 8.44-8.38 (2H, 8.36, (1H
thg)rgsq ting ogynge5@1$ EEHRTjvas od qﬁ el ggpdium

thFéE%%é%ﬁ% 298 SHoulrk, gloNFERMEDOAER %&ml in powder form.

or o- 8-ni'tro-9H /3-carbol’in-7-
Thylsehtanyh)mékhykp wase tshyirradi aé FﬂDGl&#MSAmiﬁuﬂes, then

2aQPAnEOBRSRE. 0 Fusrd: BORLIES. 6 Sobal bSPFHEaYEY Sodiun
bi gQ%éQ@@é 67 PETHYS$2 004’1’1@31 12801 +4n30 pr(e%&ﬂlﬂaa&@ Bolid was
nmol ) m of anhydrous DMF. A second 10

co&baﬂde@obyoﬁnf:l:agla \ﬁptlltrﬁﬁg@@tu vashiad avitias clhérej@mes /
le\4: % %nb%o ﬁ; Eihl I@{D"%f_a%c[# orah‘%?onz(d?'% 0 mg

ydrous
fresuhloﬁg 7sash§msuamam@i -adaadro-igut-\@-daddbalm{d .43 an
1.6 M sol ution in hexanes, 0.69 nmmol) via

of
Or@?ﬁ?n@%léﬁd ?ﬂ%)n1xture was stirred for 5 mn at RT.
e (31 Y 0afh b SQhsihy QN 8 VS @ﬁ@'edsy'@ éyrkme 59

6-chl oro-7- fluoro 8-ni‘tro- 9H p- carbol ine, and
8.42s0L¥i ng) r 8d180l(GE, odt)was 0dt |(r2Hed Cﬁt 1RT20 f@rH,SOZ)m n.

The, react.ion ture_was sl Q
refPREEFE BHiRoChEk aPateE Bsid st R st g1 min-
Ms(3@+nty): 3wl allowed to sit at RT for several hours.
The resulting precipitated solid was collected via
suction filtration and air-dried to afford 109 ng of

IN&-%R%EP%E’EV%S B 03d et visulfanyl-9H-g-carbolin-6-
car i n-7-yl'sul'fanyl)-ethyl]-di methyl-am ne as an
viamange solid (830). LCVMS (ammoni um acetate standard
IﬁOQEQPOd) Aegsn%iogohgggiottom flask with magnetic stirrer
was charged with 6-chloro-7-ethylsulfanyl-8-nitro-9H-fB-
carboline (85.0 mg, 0.28 mmol) in 10 ml anhydrous ethanol.
To the resulting orange mixture at RT was added 0.33 M
aqueous ammonium chloride (2.0 ml, 0.66 mmol) and iron
powder (680 mg, 12.2 mmol). The reaction mixture was
heated to 60 °C and stirred vigorously for 20 hr. Next,
the mixture was cooled to RT, diluted with ethyl acetate
(15 ml), and activated charcoal (~180 mg) was added. The
resulting mixture was filtered through a pad of celite and
the filtrate was concentrated to afford 77.8 mg of 6-
chloro-7-ethylsul fanyl-9H-f-carbolin-8-ylamine as a yellow
solid (> 99%). ‘
‘H-NMR (300 MHz, CD3;OD, ppm) § 8.94 ({1H, s) 8.33-8.29 (1H,
m) 8.21-8.18 (1H, m) 7.73 (1H, s) 2.85 (2H, g) 1.21 (3H,
£).




1.35 min. (M = 351; M= 349). 1H NWR (300 MHz, CD3OD,

ppm 6 8.92 (1H, d, J = 1..0 Hz) 8.66 (1H, s) 8.43
WO(2004/0933678. 19 (1H, dd) 3.18-3.13 (2H, m 2. 5PCIE2004/011080

(2H, m 2.21 (6H, s). | NTERVEDI ATE 32:

6-chl oro- 7- (2- di nmet hyl am no-

et hyl sul fanyl )-9H-/ 3-carbolin-8-ylam ne [00155] A 50

m round-bottomflask with a nagnetic stirrer was

charged with [2-(6-chl or 0o-8-88-+ 0- 9H p-

carbol i n-7-yl sul fanyl)-ethyl]-di net hyl -am ne (106 ng,
LOYS3(f amprep )iy @c@trﬁt%fsw%%@%etéﬂ%n@qet%x% time=
5 h8syliting orange mxture at RT was added 0.33 M

‘agueois ammonium chloride (1.95 m, 0.64 nmol) and
(M'renzpeywdEr £ 540y, 9.67 nmmol). The reaction mxture

was heated to 60 C and WD 2004/ 092167
PCT/ US2004/ 011080 --91- stirred vigorously for 20 hr.

Exers e 1he MW 1¥a% 000l @l 1 o RBhyadidiited- Wl dl in-g-
“~ethyl —acetate (20 m) and activated charcoar (ca. 150
yingR-weshydded cothamandgid ting nmixture was filtered

ugh d_aof celi d t resul.ting filtrate .
odPane & 25 rd s Eedd o, T Mt et Seirrer
wa@ RBlakyedmyi@he thyyisiddamd e dud-reariclam-B-od a6 1ig-8 -

as .a yellow solid. The crude product was used . )
vigrise (¢ 7i-n e Ocddpmnpt)sttas A-owshyamdsa ik ek

t @an d h netienty ti e . 141k = e
2 B RS0 BBk b o dhe
regud@ifgHlidht-®regige]l Hiixbures 28 RiHwas) sBldzst 3dBid 4H, (3-

. .84 (6H . MPLE .18: ce s .
s B ARG PEPT By M e SRR oGNSl PoshLoride
(78H2( 2gGanhali Bn@ayl lamdt el Wegtiiaahighadade: 0 kbt vre was

25 m round-bottom flask with magnetic stirrer
heated to 80 °C for 5 days. Next, the reaction mixture was

cooled to RT and concentrated to afford a brown, wviscous
syrup. The syrup was dissolved in a minimal amount of MeOH
(~2 ml), slowly added to a 5:1 mixture of Hy0 / saturated

. sodium bicarbonate (~20 ml}, and stirred at RT for 2.5 hr.
The resulting precipitated solid was collected wvia suction
filtration, washed with 1:1 hexanes / diethyvl ether (2 x 20
ml), and air-dried to afford 21.0 mg of N-{6-chloro-7-
ethylsulfanyl-9H-pf-carbolin-8-yl)-2-methyl-nicotinamide as
a tan solid (~38%). LCMS (ammonium acetate standard
method) retention time = 2.33 min. (M’ = 397; M = 395).
HNMR (300 MHz, CDsOD, ppm) & 8.89 (1H, s) 8.63-8.58 (LH,
m) 8.44-8.38 (2H, m) 8.36 (1H, d) 8.15 (1H, d) 7.52-7.44
(1H, m) 2.98 {2H, qg) 2.84 (3H, s) 1.20 (3H, t). '

INTERMEDIATE 31: [2-(6-chloro-8-nitro-9H-3-carbolin-7-
visulfanyl)-ethyl]-dimethyl-amine
[00154] A 25 ml round-bottom flask with magnetic stirrer

was charged with 6-chloro-7-fluoro-8-nitro-9H-B-carboline




was charged with 6-chl oro-7-(2-dinmethyl am no-

et hyl sul fanyl )-9H (3-carbolin-8-ylamne (45.2 ng, 0.14
WO 26di0¥216and 2- net hyl nicotinic acid (39.0 ng, BCRASPABH0]1080

in 4.5 mM of anhydrous pyridine. To the resulting

l'ight-orange - m xture at RT was added solid

1- (3-di net hyl am nopropyl)-3- ethyl carbodiim de

hydrochl oride (95.0 ng, 0.49 nmmol). The resulting

reaction m xture was heatetd-3W--80 C for 3 days. Next,

the reaction was cooled to RT and concentrated to
(98f #&@r d Oa 36r aw@l)vilévc@uéﬂsﬁ%;ﬁnwcw W Has A SPRddlo

| [
i, Spufd Tt HTRUE (Ll Hled Fdei S ol e ditr g
with23—dhhet@gdammﬂu%aﬂhaheﬂhﬂbkﬂﬂgdranhﬁanmdd3(k0$0mg,
m). e qonbln anic la ers mer%hmashe W th
0. fol i 3200 M) aniripus, ¢ 7% Kl
Sugﬁﬁﬁ%ﬂbha%% ta‘éld%fdf Q- @)&ﬁlqyﬂhlﬂn?s(@% [of19-&c M)g Mhe
resi due was redissolved i'n OH (-5 WD 2004/ 092167

soRCTADS2 004 hexea8s, 0.2 nmql) arnich fsytiorasd ard othyh mixture
cotton u TQ the res in f||trat mas ad
wapn et i b 3 WG AE A o iy O SRR o Tieion

was8obdtiedn vikl Biedngle I%B f@crﬂdﬁo BN sieed rdlrmﬂwm&es-
to diethyl ether (30 m) wth stirring. The resulting
capPediprr aPEd HPSdFEE M ID 1988 1SR WP @S gitirred at RT

fo%GEQf ﬁ%ﬂg : RS hed Wit ehilafANd Ts B dad s &y 5.1

mijxltiil@ec kifoHpo 7s¢ Rudahe@hybmrons- ebhiusubiigayipn@e( 330 ml)
I 8- t d .

nBpdIRYREO ) SiFaB et R M r e (e (CRRPLELRS

privdd pi €ERZRR, sl@ll‘ﬁi =8 %l(lﬂ'd:teﬁf) B Fudtdorddi 183 on and
(1H s). 8.38-8.34 (2H, n) 8.16 (1H d) 7.50 (1H dd

aig-dgiedHtot Pfiogsl 498, mg) of J@(Hich orp-g g o~
ca{r%%ﬁams%fggﬁ ﬁn"’}t %%ﬁdﬁlgné}g%gp%fr@ %[H 'aﬁp orange
solid (83%).

LCMS (ammonium acetate standard method) retention times=
1.35 min.

(M" = 351; M = 349).

‘H-NMR (300 MHz, CD:OD, ppm) & 8.92 (1H, d, J = 1.0 Hz)
8.66 (1H, s) 8.43 (1H, d4) 8.19 (1H, dd) 3.18-3.13 (2H, m)
2.57-2.52 (2H, m) 2.21 (6H, s).

INTERMEDIATE 32: 6-chloro-7-(2-dimethylamino-
ethylsulfanyl)-9H-f-carbolin-8-ylamine

[00155] A 50 ml round-bottom flask with a magnetic
stirrer was charged with [2-(6-chloro-8-nitro-9H-[-
carbolin~7-ylsulfanyl)-ethyl]-dimethyl-amine (106 mg, 0.30
mmol) in 8 ml of anhydrous ethancol. To the resulting
orange mixture at RT was added 0.33 M agueous ammonium
chloride (1.95 ml, 0.64 mmol) and iron powder (540 mg, 9.67

mmol)., The reaction mixture was heated to 60 °C and




| NTERVEDI ATE 33: nor pholine-3(S), 4-di carboxylic acid
4- tert-butyl ester [00157] A suspension of
WOr9p403167ne- 3( S) - carboxylic acid (2.00 g, 15.F&Wirs2)4/011080
in DM (75 m) was stirred at RT. Triethylanm ne (7.47
m, 53.6 nmol) and di-tert-butyl dicarbonate (BOC20Q,
4.02 g, 18.4 mmol) were added. The suspension was
stirred at RT for one hour, during which tinme the
reaction fornmed a clear yet+®wwsolution. The solution

was concentrated to a reduced volune (--25 nl) and
sminnﬁ@drwwp%herfqn& Ol hr andVext HOthe 1151m1;tre Twaes cooled

l t
e B8 RO LD A SERALaL20 Vel FIAEH. St LB
cl*@ﬂdc&(ﬂt ettan tiEEEtrE@) wate Xadded M ) Thd hee @R DaTHhE Ihib)tﬁﬁre was

was washed with brine, dried, filtered and
Eiddeaatt ridierrah 3ivad of rlkte orpd. theneesel bingwhidhrate

co%%%t ract edgvﬁ%qm%fsg eiﬁj%%)]!(‘)gn?) g'?’h((as\c/)\?)

diﬁwmmﬁfo RETWISAO0ZH AN 08D - B - 83rbaiueolisy laytfiewas a

S STt el i TG W S07S AR 3ot i the

coﬁbagﬂgaysﬁiep/vas dried, filtered and concentrated to
Cgeld white solid (3.07 g). 1HNWR (300 Mz, DMSO- d6):

Slz(aggnqrgfm% acgtate Frandpgd m W?OQb rqtqrgt:.om gime=
(3@1%_)2,! 3.83 - 3.74 (m 1); 3.59 - 3.51 (m 2); 3.39
T37327°(m 1); 3.21 - 2.95 (m 1); 1.41 - 1.36 (m
(M9) = BRAQAE stabktlayd conditions. ELSD Rf = 1.08 min.

e { PO o F PR 8(Bymk of bBxGTi $1ci 8) (8:30 (18, )
5.l qrer k(3 ooy bl -yl o ey (89158 A o e, o)

nmor phol i ne- 3(S) - car boxyl ic acid

EXAMPLE 18: N-[6-chloro-7-{2-dimethylamino-ethylsulfanyl) -

9H~pP-carbolin-8-yl]-2-methyl-nicotinamide

[00156] A 25 ml round-bottom flask with magnetic stirrer
was charged with 6-chloro-7-(2-dimethylamino-
ethylsulfanyl)-9H-B-carbolin-8-ylamine (45.2 mg, 0.14 mmol)
and 2-methylnicotinic acid (39.0 mg, 0.28 mmol) in 4.5 ml
of anhydrous pyridine. To the resulting light-orange
mixture at RT was added solid 1- (3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (95.0 mg, 0.49 mmol). The
resulting reaction mixture was heated to 80 °C for 3 -days.
Next, the reaction was cooled to RT and concentrated to
afford a brown, viscous syrup. The syrup was dissolved in
a minimal amount of MeOH (~2 ml), slowly added to a 5:1
mixture of H;0 / saturated sodium bicarbonate (~25 ml), and
extracted with ethyl acetate (3 x 30 ml). The combined_
organic layers were washed with brine (1 x 30 ml), dried
over Na;S04, filtered and concentrated to afford a brown

residue (79.6 mg). The residue was redissolved in MeOH (~5




(3.00 g, 2229 nmol ) in EtOH (115 mM) was stirred at
RT. A solution of aqueous CH20 (3.42 m, 45.8 mol,

WO 3040miey i n H20) was added, followed by Pd(CGrIRUSBOO011080
ng, 20% w w on charcoal). The flask was charged with
hydrogen (1 atn) and the grey slurry was stirred for
24 hr at RT under a balloon of hydrogen. The fl ask
was purged with nitrogen and the black slurry was
diluted with NeCH, filteredgphrough filter paper and
concentrated to a reduced volune. The pale grey

mlsplmmdoﬁihaeréalthredghhaoughtanOpAﬁgpn1§yrkm@erﬂdulﬁ1ng

. |..Pd d ted t |
£5 1 2e b e o IPAeRC)) 1o Thi-GRPRAE pracetiunded ARG
th¥ BEUM { Do 2doliheaBd Brubiba, 28Ok fBQa@‘ 1R 3Rl alRibd

foam was dissolved in pyridine (200 m) and
dr@pﬂhim ottgl—ld@etbmib@thﬁr 8391 ) nwifs: M:lgrllﬂa 2 (sl )

added, foll )
red e P et R SR TS e P b Boe Frlasi vt MLy Snekdon
fiMeradhen sohdthed washdiekubedantt altciz@rleaw&dﬂa)ffm 36.3
poured into_a segaratory funnel _cont ai ni_ng

g 209 A 0be 1671 PETH us;ﬁéo@}t@ﬂbﬁéammgzret@ﬁfé&éll(f@@dlm-ﬁﬂ B-
X s n e I
) e e o e A e R SRR =

a el landpohdeconbi ned organic layers were washed wit h

R R A S A R N T M e ey

8. ot aced, ugreg. 3BLgh3uangm myhe . nesyht, ng)browo faam aq)
was triturated wit MeOH and t he prec:lpltate whi ch

3.9%r b vink 3r85er(éH afid 2wdShédHwi th Heed. (e s)-

LA 0 UL S B A e

1. EM—IZInMDJ\/BOdG) 6 11.36 (s, 1); 10.02 (s, 1): 9.04 (s,
1): 8 38 (d, 8.22 - 8.21 (m 1): 8.15 (d, 1):
(M7 A4077 -(%}1)3812 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),
INTERMEDIATE 33: morpholine-3(S),d4-dicarboxylic acid 4-

tert-butyl estexr

[001571 A suspension of morpholine-3(S)-carboxylic acid
(2.00 g, 15.3 mmol) in DMF (75 ml) was stirred at RT.
Triethylamine (7.47 ml, 53.6 mmol) and di-tert-butyl ‘
dicarbonate (BOC0, 4.02 g, 18.4 mmol} were added. fThe
suspension was stirred at RT for one hour, during which
time the reaction formed a clear yellow solution. The
gsolution was concentrated to a reduced volume (~25 ml) and
diluted with water {15 ml) and 1IN HC1l (15 ml). The mixture
was poured into a separatory funnel, diluted further with
water {100 ml) and brine (100 ml), and extracted with Et,0
(3 x 100 ml). The organic layer was washed with brine,
dried, filtered and concentrated to vield a white solid.
The solid, which contained excess B0OC;0, was dissolved in

B0 {500 ml) and extracted with 1N NaOH (3 x 100 ml). The




2.32 (s, 3); 2.32 - 2.24 (m 1). NH4OAc standard

conditions. DAD Rf = 1.89 min. MtH = 345. Chiral
WOl i ve HPLC. 10% v/ v Et OH Hexanes. Chi PETAISR00@011080

colum. Rf = 11.5 - 14 mn. Enantiopurity of product ~

99% ee. METHOD C. PROCEDURE FOR 4- MORPHOLI NE

SUBSTI TUTED ANALOGS [00159] As outlined for

Intermediate 34, Internediate 35 and Exanpl e 20:

| NTERVEDI ATE 34: 3(S)-(6-ch%3-e- 9H/ 3-car bolin- 8-

yl car banoyl ) - nor phol i ne-4-carboxylic acid tert-butyl
agm@rs Jorrsofad soldifbpd grith 6N HC1 to approximately a

li,ne- 3( -dicar j Cl 4-1 ert - put

P Y5 P Slefa Gt GRS PO R 08 W -
Tisd iBted 1aleRTwal citierd)- FHE3red kald rRdradraridieed 280

g,. 10.6 mol ). was added, followed by EDClI (4.06 g, WO
Vigyjoh rigres AP US04/ 911080 --95-- 21.2 mmol). The
1 r n t O RfVH Sl Uty S i ryed, .at f or
H%?E%r .(gggeﬂggl'uﬁ?{)n Wa@ di Eu?gd‘g?vi t(%tljl-ﬁro ?]?2'0 4‘rﬁ|§r4 and *>°
{(mpourled 4 .1t -a Separ atord) f uhE <dohiad nimg 1L Et GAc5$2003.51

m).,, H2O (100 and brjne, (LOO d ), The | Xtyure was
(nghﬁgé:%aﬁg;lt%e{qga%/e 2y \A@Ir’eejs'ezga]ar"at 1 .5T{JT@' J:Bque u‘gl - 1.36
(nd,@y8r. was extracted with EtOAc (2 x 50 nl) and the
conbi ned organic |ayers were washed with brine. The
NEgPjenEeangdiel wesddiiiedsfiltered and concentrated to
reduced %0 , then added drop-wise to a stirring
EL;% J‘etgi onE'8¥ %LHEE{PEt 20/ hexanes (500 m). The
M- eci3itt.ate which forned was filtered and washed with
1:1 Et 20/ Hexanes. The filtrate was concentrated to a
reduced vol une and a second

EXAMPLE 19: 4-methyl-morpholine-3(8)-carboxylic acid (6-

chloro-9H-f-carbolin-8-yl)-amide

[00158] A slurry of morpholine-3(S)-carboxylic acid
(3.00 g, 22.9 mmol) in EtOH {115 ml) was stirred at RT. A
solution of agqueocus CH,O (3.42 ml, 45.8 mmol, 37% w/w in
H,Q) was added, followed by Pd(OH): (600 mg, 20% w/w on
charcoal). The flask was charged with hydrogen (1 atm) and
the grey slurry was stirred for 24 hrx at RT under a balloon
of hydrogen. The flask was purged with nitrogen and the
black slurry was diluted with MeOH, filtered through filter
paper and concentrated to a reduced volume. The pale grey
solution was filtered through a 0.45 pum syringe filter to
remove resgidual PA(OH); and concentrated to yvield a clear
colorless o0il. The o0il was placed under high wvacuum for
24 hr and a white, solid foam was isolated. The foam was
dissolved in pyridine (200 ml) and 6-chloro-9H-B-carbolin-
8-ylamine (3.74 g, 17.2 mmol) was added, followed by EDCI
-{(5.87 g, 30.6 mmol). The clear pale orange solution was
stirred at RT for 24 hr. The solution was diluted with Hy0

{300 ml) and poured into a separatory funnel containing




crop of precipitate was coll ected. The solid product
was placed under high vacuumfor 2 hr to yield

WO 20085092167 chl or o- PCT/US2004/011080
9H ( 3-car bol i n- 8-yl car banoyl ) - nor phol i ne-4- car boxylic
acid tert-butyl ester as a pale yellowto pale brown
solid (4.36 g). I'"H NWR (300 Mz, DMSO-d6): 5 11.30
(s, 1); 10.13 (s, 1); 9.06 (s, 1); 8.40 - 8.38 (m
1); 8.19 - 816(m 2) 7984(-5 1); 467- 4.47 (m
@?}. 3.96 -_3.60 ; 64 - Bg 3% 1.42 g:s,

DAL B anHoF (TekHUT 1 BAE. ShOREPRARG bhey Lavare were

Fada tracted with EtOAc (3
Se’%%%ﬁ?é(S) %%IT or o- 9I—|—?6rcg?goelxnj:§? ed wi ¢ 3x
15¥ | may bamdythe rmmphnhed drgarret:h §tlalyewr welkied ivashedc arilvd

H2O3)(g§$é: (ké:ajg—;,ﬁdotr (e;[rl—gal_f 153/ gfeix}ﬁé OO%aG%] esgl u%lfgered and

coﬂééﬁiPéeaal%onpiebalansréwﬁabquwhu@ha@ad peelcaiuiiylder
ester 2.32 mmol) in CH2CL2 (6 m ) was

hlghuva@uumt RIhe Teshl bongabsee 6P Wesnity L ag@dedith

I / /
oG b d CeiR, bGP RRS IR0, ROGHRA Wes FEEIAEL Y
waél&‘éﬁdw:i?th fibeH [ esTHaervasl cdngephiat yélaome sodrie faaem
CH2C12 to yield el | ow bro sol | d_wh S

pusd Eief VB4 | ﬁhiFFEl(IiéLﬁ FO YhBLH & Y teGéﬁ’ Ilgav@ér r?‘i?’ng‘jI ).

Lpg_) SOIfR] | eedady e oppl e digsgobutkon
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9.0dy, {8, 48) Mm®BL38i KATHE) ¢ 28rLY was -3ddda, flolil Swdd g, 1)

BTG Ton0udE <P1Y 80l T Fa) 30 e s, e Whekdrcd - ©°
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poured into a sc:rgarator}/L funnel containing EtOAc

:(%OG)SH@) 321002 ret, @ndibrine

NH OAc standard conditions.

-,.:1

N

DAD Rfe = 1.89 min.

M+H = 345.

Chiral preparative HPLC: 10% v/v EtOH/Hexanes.
Chiralcel OD column.

Reg = 11.5 - 14 min.

Enantiopurity of product 2 99% ee.

METHOD C: PROCEDURE FOR 4~-MORPHOLINE SUBSTITUTED ANALOGS
[00159] As outlined for Intermediate 34, Intermediate 35

and Example 20:

INTERMEDIATE 34: 3(S)-(6-chloro~9H-3-carbolin-8-
yvlcarbamoyl)}-morpholine-4~carboxylic acid tert-butyl ester
[00160] A solution of morpholine-3(S),4-dicarboxylic acid
d-tert-butyl ester (2.83 g, 12.7 mmol) in pyridine (106 ml)
was stirred at RT. 6-chloro-9H-p-carbolin-8-ylamine

(2.30 g, 10.6 mmol) was added, followed by EDCI (4.06 g,




(100 mM). The m xture was shaken and the |ayers were
separated. The aqueous | ayer was extracted with Et OAc
WOQ220409280 nl) and the conbi ned organi c | ayer s PGEUS2004/011080
washed with brine. The organic | ayer was dried,
filtered and concentrated to yield a Iight brown
solid. Colum chromatography (2% 4% MeOH CH2C12)

yielded 2(R)-[3 (S)-(6-
Chl or 0- 9H R- car bol i n- 8-yl cardmroyl ) - m)rpholin 4-yl met h

pyrrolidine-1-carboxylic acid tert-but ester as
m@ ) solThe (QEninyange-NvR 3001 I\#‘Izlua@ﬂ)t@@‘; :sBirred
e B did g i e Bra o b (uaidig Uiy !

(100, )y aﬁlcﬁ%ouribcﬁir(tm aZ)sez:ﬁanébﬂtor}S BhndM cddta e iy
44 - 2.32 (m

EtBAC 1(?9%3 mll rﬁﬁsz(lé? mi)3§nésbr9}16 HEBOH™Y) and dte
[WolpIS raI
HPLC [OOlgﬁa@%ﬁe%r%rﬁl}%glu%%S olv{ t eéésl%np %ﬁv\bs
aguieseice d.ayEre wasampitesiotece vﬁtﬂ:?%temc ad ral 3@knAD and the

WD 2Q04/,092167 PCT/ US2 011Q8 --97- %
o G RER o e AT, TR e & B
oréapid Alaviirn wRarldeet fﬂiw&re@%lﬂdle:&(c%m%é@% i £

acid (6-chloro-9H(3-carbolin-8-yl)-amde, HCl salt)
% SPTESBY Ot s e Gidsid ZhRRvE(sS) {6 g9 1plution

ofcﬁraoﬁt90§h%kgﬂFQaq§Mb) ?erh hbn réc gg%%géb%hg%%lgégmed

ne- 1-'carboxylic acid uty
wagngli)l taredVad (BEhald) wish &idded*]tCﬁOMHebttan&tsed atpeeous

£ ima(téeﬁ F:vlrgﬁ) c\%cg%t?:%ltuetd an Wasres ulcrerde Qro tum%T afr?éi a3 Os_e4csond
Crop Bf precipitate was collected. The solid product was
placed under high vacuum for 2 hr to yield 3(8)-(6-chloro-
9H-B-carbolin-8-ylcarbamoyl)-morpholine-4-carboxylic acid
tert-butyl esﬁer as a pale vellow to pale brown solid
(4.36 qg).

'H-NMR (300 MHz, DMSO-d6): & 13.30 (s, 1); 10.13 (s, 1);
9.06 (s, 1); 8.40 - 8.38 (m, 1); 8.19 - 8.16 (m, 2);: 7.98
{s, 1); 4.67 - 4.47 (m, 2}; 3.96 - 3.60 (m, 2); 3.64 - 3.39
{m, 3); 1.42 (s, 9}.

NH4OAc standard conditions.

DAD Rf = 2.31 min.

M+H = 431.

INTERMEDIATE 35: 2(R)-[3(S)~(6-chloro-9H-B-carbolin-8-
vicarbamoyl)-morpholin-4-ylmethyl]-pyrrolidine-1 —carboxyli c
acid tert-butyl ester

[00161] A solution of 3(8)-(6-chloro-9H-B-carbolin-8-
ylcarbamoyl}-morpholine-4-carboxylic acid tert-butyl ester
(1.00 g, 2.32 mmol) in CH,Cl, {6 ml) was stirred at RT.

Trifluorocacetic acid (6 ml) was added and the sgsolution was




time a fine yellow precipitate formed. The reaction
m xture was concentrated to yield 4-pyrrolidin-2(R)-

WO yowe2hel - nor phol i ne- 3(S) - car boxylic acid PCT/US2004/011080
(6-chloro-9H (3- carbolin-8-yl)-amde, HO salt) as a
pal e yellow solid (755 ng). 1H NVR (300 MHz,

DMSO-d6): 5. 13.30 (s, 1); 11.56 (br s, 1); 9.63 (br

s, 1); 9.46 (s, 1); 8.87 - 8.8 (m 1); 8.66 - 8.57

(m 2); 8.25 (s, 1); 4 38--96-26 (m 1); 4.24 - 4:08

(m 1); 4.04 - 3.86 (m 2% 3.86 - 3.68 (m 2); 3.57 -
S’CBrIG@d i R’.!t)fons 49 mig, oRhem czppceztg@ted;z.tma( mesiyiue.

. 3Gt s ook pfiocpheBnt e ronl KBS, pp viona
a yéﬂiﬁwﬁﬁi6mﬁ §511&Iﬁhﬂchtﬁﬁb Hmbeby@éﬂbdmyh&miﬂQB-ml)

cycl opent anecar boxylic acid
unger cwr@% orFenEbs| VATBIN) vag saueanes4 RIS GO sRsure

oxyga ) 7 ent ane
co@% oxy %%ég%%%P?% & %B%Q%LQ%LP? Fﬁqﬁﬁ%ﬁglne (10
buthﬁymmﬁbsmYITeﬂ proE&haE ¢BP3r mg9H3048aryolli)ni8 THF

003 08395 HERH LRIBBAP Y TR Lig e PauRg oy T de

(73@%% angs t Ao 0 aN0ehsOoLYL heRoWwakast isiied e atRRIf Gor
The solution was diluted wwth H2O (20 nl) and

30 peim edthem oTacrehadaydryafdhhePnc oft ANnPegeEe (B0 )
.(3¢g§:éft Nend W lde J0E ghzswaelwga glh%g%r%r&%rgﬁ%mel

WEF e 'separ at e
corkiidmttedEwdAd ElGchlQlOHﬂm1Dlodh&lbonhnﬁeﬂrmnganlc

DR i Behed L1, Bripe, dled ovar MOl

s gl 4of erputagasant Xojelugs! isuhoEiaORon: (2
50 ml) and the combined organic layvers were washed with
brine. 'The organic layer was dried, filtered and
concentrated to vield a light brown solid. Column
chromatography (2%-4% MeOH/CHzCl:) vielded 2(R}-[3(S)-(6-
Chloro-9H-pB-carbolin-8-ylcarbamoyl) -morpholin-4-ylmethyl] -
pyrrolidine-l-carboxylic acid tert-butyl ester as a white
solid {915 mg).

IH-NMR (300 MHz, DMSO-d6): & 11.30 (s, 1); 9.88 (s, 1);
9.04 (s, 1); B.39 - 8.37 {(m, 1); 8.20 - 8.15 (m, 2); 7.95
(s, 1); 3.99 - 3.82 (m, 3); 3.69 — 3.63 (m, 2); 3.44 - 3.32
{m, 1); 3.27 - 3.11 (m, 3); 2.92 - 2.80 (m, 1); 2.44 - 2.32
(m, 1); 1.99 - 1.67 {m, 5); 1.33 (s, 9).

HCOOH standard conditions.

DAD Re = 1.39 min.

M+H = 514.

Chiral HPLC.

[001621 The enantiopurity of the sample was checked. The

samples were 2 27% ee.

Chiralpak AD column.




ci s-2-(tert-butoxycarbonyl anm no) - cycl opent anecar boxyl i

c acid (6-chloro-9H carbolin-8-yl) amde as a |ight
woyenoere7sol id (740 ng). 1H NVR (300 MHz, DVSBCEA)S2003/011080

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 (s, 9). NH4OAc-Ft-andard conditions. DAD

= 52 mn. M:H = 429. EXAMPLE 21.

15ci éf/‘Z %%}ﬁi@%rﬁmwﬁ il® deiAH-6-

chl oro-9H (3-carbolin-8-yl)-am de [00165] A solution

of 2-(tert-butoxycarbonyl am no) -
EXHMHL@pémtadeqaath@denﬁﬂﬂﬂd-Ylmethyl—morphollne 3(8)~
-chI Qro 9H— .

1a

Sa@'{i_for 20 m n, thoncentrat ed to an orange 0|I V
“‘Th_0|I was di ssol ved in MeOH (5 m) and neutralized
[00%68h a smleatsedmmﬁ FoR ) umhHiDar tordtleorsAHifon

BRI 8 TIE LSS s v ARSE ALES 5 oo

1-lcaypdioxwad o esd\@e d eand-exdrlacisathrM (t85 (EtxfoAC ](.1@3) miol) in

The WD 2004/092167 PCT/ US2004/ 011080 --99- i organic
MeOIy dilé Fdr' e VEShHANSE SRESIFEF LTRSS BIUROUS €l ) .

M0 894 uth ot %fa%d SRR ETARE: R -vs | S
* ny) . u‘F hese solids were dissolved in %b nQLVY} Qir%";%é 3@71(:11
tigel at fone gllHow mammaa:@ete( Adymetl .5 fiYe wesacdided.
m:n_;::rcg:ﬁlécgernl 2: e %leln fa 0%{.1 to ylwiscl S4.t Ipryrrerdola_dln rb }_bhen

ylme&h&lamweh@penmnmﬁw@ywmc aagid ((aicgﬁﬁ&sﬁiis—

(3-carbolin-8-yl)-amde as yel | ow powder (600 m%L
carbolin-8-yl)-amide, HC1l salt) as a pale yellow solid (755

mg) .
'H-NMR (300 MHz, DMSO-d6): 5. 13.30 (s, 1); 11.56 (br s,

- 1); 9.63 (br s, 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 (m, 1); 4.24 - 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).
HCOCH 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

[00164] 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 EDCIT




1H NVR (300 MHz, DMSO-d6): 6 9.29 (s, 1); 8.75 (d, 1);

8.53 (d, 1); 8.37 (s, 1); 8.02 (s, 1); 4.05 = 3.95
WOQm4/0921673. 42 3.34 (m 1); 2.46 - 1.80 (m 6PCTNISI€4/011080

standard conditions. DAD Rf = 1.65 mn. MH = 329.

EXAVMPLE 22: 4-(2-am no-ethyl)-norpholine-3-carboxylic

acid (6-chloro-9H p-carbolin-8-yl)-am de, HCl salt

[00166] Method C was foll owed using racemc

nor phol i ne- 3- carboxylic ae+@8+eductively al kyl ated

Wi th 2- aminoacetal dehyde. i H NVR (300 MHz, MeOH d4):

(655 mgy (3,2 Mroly 7@ thy  orangs selutjongwag sEiryed at

R @ P 3 i = gy ufodda Rl A )

arsl grudared cortdi td engparlMoFy AuindD comtaidhhy =HAVA(50 ml)
EXAVPLE 23: 4-(2(S)-am no:- propyl)-norpholine-3(9S) -
g BGRT | LU 5, BB i borhakeR 7 abaelavers

wedel se%)%lfaﬂéd r stoigl Ul iuehol aféféf% ) ek OP1E¢E '\@}.F’HdEtOAc

C was followed using racen ¢ norpholine-3- carboxy

(14¢) @hlr)e-dudﬂhev@icynlfam@d areghwi ¢ hlayer sappeoprvasiked\@rith
2004/ 7/ PCTI 4/ 80 +-100:; al anine

brdkn o SRy S A T eoerd e 0P PR E I

orGRigRREIAGF ARV gy |V\ﬂ‘[ld1’9 wdite d@mﬁc@;@ém@ly S&ﬁ)turéﬂ:é&lwl th
(300 MHz, DMSO-d6): 5 9.32 (s, 1); 76 (d); 8. (d,

561}‘460@ 4n (Fstzol)(zf)sn@é ped ppptargg éocr ) tr&tst?n tgp piield
c1@mZQWber%:§%to£§é§%H§? :leﬁ%(y%y%ééégﬁéég%é?faéxgﬁ%c

aci U A g-ashld@)o- @A st andandl condide s .a light yellow
solid (740 mg}.

H-NMR (300 MHz, DMSO-d6): & 11.17 (s, 1); 9.89 (s, 1);
9.04 (s, 1); 8.36 (4, 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 -
2.0 (m, 1); 1.96 - 1.75 (m, 3); 1.74 - 1.59 (m, 1); 1.58 -
1.42 (m, 1); 1.07 (s, 9).

NH40Ac standard conditions.

DAD Rf = 2.52 min.

M+H = 429.

EXAMPLE 21: cis-2-amino-cyclopentanecarboxylic acid (6-

chloro-9H-fB-carbolin-8-v1}-amide

[00165] A solution of 2-(tert-butoxycarbonylamino)-
cyclopentanecarboxylic acid {(6-chloro-9H-f-carbolin-8-v1)
amide (736 mg, 1.72 mmol) in trifluorocacetic acid (5 ml)
was stirred at RT for 20 min, then concez;ltrated to an
orange o0lil. The oil was dissolved in MeOH (5 ml) and
neutralized with a saturated aqueous sodium bicarbonate
solution (25 ml). The resulting mixture was further
diluted with H;0 (25 ml) and EtOAc (100 ml). The aqueous
layer was removed and extracted with EtOAc (100 ml). The




DAD Rf = 1.38 min. MtH = 388. EXAMPLE 24:

éﬁ ) - ami no- propyl ) - nor phol i ne- 3(R)- carboxylic acid

WO(@ 2870- OH (3-carbol i n- 8-yl ) -ami de, HC1 s&GT/US2004/011080

(second el uting diastereoner) [00168] Method C was
fol l omed using racem c norpholine-3- carboxylic acid
reductively alkylated with the appropriate al ani ne
al dehyde. The di astereoners were separated via colum
chr omat ography pr| or to the-¥@protection step. 1H NWR

300, d6 34
%anﬂiﬁw%vw (T %)corgbb%eﬁé Wﬂ%’?‘eﬂ ‘ﬂatlzldbrwy% 43538 over
Mgfsdgz f(lmte!f)ad 4 coneA AdBedB)bo %ﬁ@ﬂow %oﬁ.ﬁdén (§{)7 mg) .
- 3.49 (m 1); 3.25 - 2.90 (m 3); 1.36 (d, 3).
Th@m&olsx%md«eﬁme c@m%ﬁ@ltﬁ@ in DAEPRY (5 mlb7amiina SeHition

LE 25. I £Y hexane oXY, cid
o el oG, ol e L P A a8 o1 g PFLEme
yéﬂldﬁISHlﬁﬁldhfhé%(éE&iré@tE&Mﬁﬁﬂboﬂﬂé@ﬂ&@@&entrated to
cyclohexane carboxylic acid (255 ng, 1.05 mml) in
YIRAG fide 2 (00 ) CYRCRe R kR a¥ by lic acid (6-chloro-9H-
r [ nmol )
P T S by oo V0 bR e 0 H ¢
HPWU$2@@4%£108)®ISO=-&EO]. A 3125y,s,1.164 renvl5) (@hd e 8.53

ot 6 b (® T 1T o w7 06 ot M h PO o0 3-42

— rg_)34an(dn,polqr-edg lad o a sepamt agy. funnel containing
H20 (50 m) and EtQAc (50 ml). The m xture was shaken
NEgREct REaPEFErs cRppd tdopgrated. The aqueous |ayer was
D}}@(tﬂ act edgw B Et OAc (50 ml) and the conbined organic
ayérs were washed with brine. The organic |ayer was
M+ i=ed 2. | tered and concentrated to yield

EXAMPLE 22: 4-(2-amino-ethyl)}-morpholine-3-carboxylic acid

- {6~-chloro~9H-fF~carbolin-8-yl) ~amide, HCl salt

[00166] Method C was followed using racemic morpholine-3-
carboxylic acid reductively alkylated with 2-
aminoacetaldehyde.

‘H-NMR (300 MHz, MeOH-d4): & 9.37 (s, 1); 8.76 (d, 1):
8.55 (d, 1); 8.44 (d, 1); 8.06 (4, 1); 4.68 - 4.55 (m, 2);:
4.17 — 3.99 {m, 3); 3.84 - 3.73 (m, 2); 3.57 - 3.39 {(m, 4).
NH4 0Ac standard conditions.

DAD R = 1.69 min.

M+H = 374.

EXAMPLE 23: 4-(2(S)-amino-propyl)-morpholine-3{(S8) -

carboxylic acid (6-chloro-9H-B-carbolin-8-yl)-amide, HC1

salt {first eluting diastereomer)

[00167] Method C was followed using racemic morpholine-3-
carboxylic acid reductively alkylated with the appropriate




a yellow oil which was placed under high vacuumfor 4
hr. The resulting yell owbrown glass was slurried in
WO Z902/¢2267 10 ml ) at RT. Trifluoroacetic acid (BCHUP20R4/811080
added and the slurry instantly dissolved to forma
cl ear orange solution. The solution was stirred at RT
for 45 mn, then concentrated to a brown residue. The
resi due' was azeotroped fromtoluene (3 x 10 m) to
yield a yellow solid. A-sol@@+on of dilute aqueous
Na2CO3 was prepared b adding a small vol unme of 10%
al@gﬁ@%uglﬁabzﬁs Tﬁ@dékﬁétﬁF?om@ﬁﬁlWeﬁﬁeﬁﬁ$§§§5$d via

p 1 lid
cofe; 598%%%& BRRoE 5d s e oS st o
H—t[\’ﬂ}ﬂl a(QMHDllﬁ-Iﬁolmmsi;@-Fd@\) th5s2iB2ing, Ihe presi pasate. 55
ormed was filtered, vvashe(i W r}dI—Q%and pl aced

(dun%l)er Shfibh(%aci'ibm 8004 &fd L) 32 - 4.21

ﬁan £ycloheyanegar hoxyhi gsaci 4 68 (m, 2); 3.79 — 3.57
or o- 9H (3- carbol'i n- 8- yI)-am de as pal e yel'l ow SO|Id

(m( 121)7, ny)47 1H BIMRO (300 MHz, 3DRBO-dB)- 056 (:.0@ (s 1.BE
3)8 37 - 8.34 (m 1); 8.16 - 8.13 (m 2); 7.83 (m 1);
5.66 - 5.00 (br s, 2); 3.42 - 3.40 (m 1); 2.70 -
NHOM? diindbrd 2@Rditdo®9. (in, 1); 1.70 - 1.54 (m 5);
1.42 - 1.29 (m 2). NH4OAc standard conditions. DAD

DARfRe =] 146 SR MrH = 343. WD 2004/ 092167
M d/ 004/011080 --102- EXAMPLE 26:
-(2 - am no- propyl ) - mor phol i ne-3(S)- carboxylic acid
(6-chl oro-9H (3-carbolin-8-yl)-amde, HCL salt
OO 70 I\/Eah?ﬁl was , foI I ovved

N -‘l"

vk
caﬂ%éﬁyib@ a@paomsL@h@oraLgnLgecak@@nM@es-ynq amlde, HC1
CII ast ereomsrs vvere separat ed VI a col um

P ogd aphyth CEHEOHEeED ot ecti on st ep.

[00168] Method C was followed using racemic morpholine-3-
carboxylic acid reductively alkylated with tﬁe appropriate
alanine aldehyde. The diasterecomers were separated wvia
column chromatography prior to the deprotection step.
'H-NMR (300 MHz, DMSO-d6): & 9.34 (s, 1); 8.77 (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 — 3.74 (m, 1); 3.65 - 3.49
{m, 1); 3.25 - 2.90 (m, 3); 1.36 (4, 3).

NH,CAc standard conditions.

DAD R = 1.57 min.

M+H = 388.

EXAMPLE 25: 2-amino-cyclohexanecarboxylic acid (6-chloro-

9H-B-carbolin-8-yl) -amide

[00169] A solution of cis-2-(tert-butoxycarbonylamino)-
cyclohexane carboxylic acid (255 mg, 1.05 mmol) in pyridine
(10 ml}) was stirred at RT. 6-chloro-9H-p-carbolin-8-
vliamine (218 mg, 1.00 mmol) was added, followed by EDCI




1H NWR (300 MHz, DVMBO-d6): 6 9.35 (s, 1); 8.77 (m 1);
8.55 (m 1); 8.43 (s, 1); 8.01 (s, 1); 4.45 (d, 1);
WO20409tY 1); 4.09-3.91 (m 3); 3.79 (m 1); PBTAG2¢04{011080

1); 3.28-2.99 (m 3); 1.37 (d, 3). NH4QAc standard

conditions. DAD Rf = 1.39 mn. MrH = 388. EXAMPLE 27:

4- (2(R) - am no- 3- phenyl - propyl ) - nor phol i ne-3(S) -

carboxylic acid (6-chloro-9H (3-carbolin-8-yl)-am de,

HCl salt [00171] Met hod - k-fol | owed using racemc
phol i ne- 3- carboxyllc acid reductively al kyl ated

<3€kﬁtﬁ9thé 8ppmBpt) afBd &hgnihé gRftdahfuebithpale orange
sogH9§Bﬁr%8gE§§1@§Ea %%pﬁﬁaE%Q &%a COI §¥%$Etlgﬁ+ﬂﬁaq

ronmat ogr aphy prior to the deprot ection
di866dMdL thDNBD (5) : mb) gaﬂd pourdd; 1ﬂt6’7a(depﬂi):at8r§5

rujhyy ' bpplaifiihg gd. (Sogut{ nd)bedadoi505ug) - ( mins)

mi3tale- W§széhakgh &ﬁd 3030 1av3rldube Lhpadathkd. Zﬁﬁ%
(m 3); 2 NH4QAc st andard conditions. DAD

aqR&O&Sllgmém was M{Hracnezﬁ wppbh2B02AE0Z567ml) and the
coBTE R A s AR SEPATESL
orgahUBﬂ$ay5rUthSdreeEO £114efedmaRUn cbndentra®@drigautd eld
run. NHAOAC Conditions; Solvent A 10 mM NH4OAC 99%
a ypplow oll which was placed under high vacuum for 4 hr.
The resulting yellow-brown glass was slurried in CH.Cl,
(10 ml) at RT. Trifluoroacetic acid (5 ml) was added and
the slurry instantly dissolved to form a clear orange
solution. The solution was stirred at RT for 45 min, then
concentrated to a brown residue. The residue was
azeotroped from teoluene (3 x 10 ml) to yield a vellow
solid. A solution of dilute agqueous Na;CO3 was prepared by
adding a small volume of 10% agqueous NasC0Os; to H;O0 {50 ml)
until the agueous solution reached a pH of 10. The yellow
solid was dissolved in minimal MeOH and was added drop-wise
to the agqueous solution with stirring. The precipitate
which formed was filtered, washed with Hx0 and placed under
high vacuum to yvield Z-amino-cyclohexanecarboxylic acid (6-
chlor0v9H—5—carbolin~8~yl)—amide-as pale yellow solid
(147 mg) .
'"H-NMR (300 MHz, DMSO-d6): & 9.00 (s, 1); 8.37 - 8.34 (m,
1); 8.16 - 8.13 (m, 2); 7.83 (m, 1); 5.66 - 5.00 (br s, 2);
3.42 - 3.40 (m, 1); 2.70 - 2.62 (m, 1); 2.02 - 1.90 (m, 1);
1.70 - 1.54 (m, 5); 1.42 - 1.29 (m, 2).
NH,0Ac standard conditions.
DAD Rf = 1.46 min.
M+H = 343.




1% MeCN Solvent B: 10 nmM NH4QAc 5% H20 95% MeCN
Standard gradient: Initial conditions - 95% A 5%B

wO 208/0mi160Ut e gradient from5% 100% B 3.5 - 4. BCHiUS2104/611080

hold at 100% B 4.3 - 5. minutes initial conditions

Pol ar gradient: Initial conditions - 70% A, 30%B 3.5

m nute gradient from70% 100% B 3.5 - 4.3 mnutes

hold at 100% B 4.3 - 5 minutes initial conditions

Nonpol ar gradient: Initiakl@8nditions - 100% A 3.5

m nute radl e(nt(f)rom 0%50% B 3. 5 - 4. 3, mn Ees hol d

sa(ltl% HCOOH 5% H20 95% MeCN St.andar d gr adi ent.
[00170] 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): & 9.35 (s, 1); 8.77 (m, 1); 8.55
(m, 1); 8.43 (s, 1); 8.01 (s, 1); 4.45 (4, 1); 4.26 {m, 1);
4.09-3.91 (m; 3); 3.79 (m, 1); 3.63 (m, 1); 3.28-2.99 (m,
3); 1.37 (4, 3).

NH4OAc standard conditions.

DAD Re = 1.39 min.

M+H = 388.

EXAMPLE 27: 4-(2(R)-amino-3-phenyl-propyl)}-morpholine-3(S)-

carboxylic acid {6-chloro~-9H-B-carbolin-8-yl)-amide, HC1
salt

[60171} Method C was followed using racemic morpholine-3-
carboxylic aclid reductively alkylated with the appropriate
alanine aldehyde. The diastereomers were separated via
column chromatography prior to the deprotection step.
1H-NMR (300 MHz, DMSO-d6): & 9.34 (s, 1); 8.77 (4, 1); 8.55
(d, 1); 8.42 (s, 1); 8.04 (s, 1); 7.44 - 7.23 {(m, 5); 4.39
(a, 1);.4.65 - 4.07 {m, 1); 4.40 - 3.82 (m, 4}); 3.50 - 3.25
(m, 1); 3.30 - 3.24 (m, 1); 3.11 - 2.88 (m, 3); 2.85 - 2.69
(m, 1).

NH;0Ac standard conditions.

DAD Rg = 1.90 min.

M+H = 464.




Initial conditions - 95% C, 5% D 3.5 mnute gradi ent
fromb5% 100% D 3.5 - 4.3 mnutes hold at 100% D 4.3
WO208/092 %At es initial conditions Polar gradi enPCTUSRN4AN1080
conditions - 70% C, 30% D 3.5 mnute gradient from
70% 100% D 3.5 - 4.3 mnutes hold at 100%D 4.3 - 5
mnutes initial conditi-ons Nonpolar gradients Initia
conditions - 100% C 3.5 mnute gradient from 0% 50% D
3.5 - 4.3 mnutes hold at-100%bB 4.3 - 5 mnutes
initial conditions | NTERVEDI ATE 37:
MEFHOR &0 CHROMATIGRAREA PRI carbol ine, HO salt
c&gpl?Z] 5-chl orotryptani ne hydrochloride (5 g, 20
1 equiv.) was dissolved in 40 M 3 M NaOAc
Coﬂunirﬁ‘ﬁlty(gm-:l Pheffjomearek 4dirrd (et ). d@hoxed i © aond size 50
(1.84 g, 20 mmol, 1 equiv.) was added in one portion
% 4n® e solution was stirred at RT over ni ght. The
Run€$Ykld N9 & MicCkaithutd eips filtered and the [ight
green solids were suspended in 100 m 6N HC1 and
heat@dOat Cegdttanusr a ref | ux condenser for WO
g a004/0 2167 PCTI US2004/ 011080 --105- 1 hour with
‘tent additions of conc HCL (2 m every 15
10rmm) NHQDAQY cooling to RT, 4.38 g (90% of 6-chloro-
2,3,4,9-tetrahydro-| H ( 3- carbollne HCl salt as
9951 HeOgrey solid was isolated by filtration. 1H NMVR
o 3@z, DMBO-d6): 5 11.33 (br, 2H), 9.62 (br, 2H),
* 7%%3 (d, 1), 7.39 (d, 1), 7.09 (dd, 1), 4.33 (br, 2H),
Sodveat @&: 2)

10 mM NH4OAcC

5% HZ20
95% MeCN

Standard gradient:

Initial conditions - 95% A, 5% B
3.5 minute gradient from 5%-100% B
3.5 - 4.3 minutes hold at 100% B
4.3 - 5 minutes initial conditions

Polar gradient:

Initial conditions - 70% &, 30% B
3.5 minute gradient from 70%-100% B
3.5 - 4.3 minutes hold at 100% B
4.3 - 5 minuteg initial conditions

Nonpolar gradient:

Initial conditions - 100% A

3.5 minute gradient from 0%-50% B
3.5 - 4.3 minutes hold at 100% B
4.3 - 5 minutes initial conditions

HCOOH Conditions:

Solvent C:
0.1% HCOOH




Form c acid standard conditions. DAD RT = 1.56 m n.
MtH = 207. | NTERVEDI ATE 38:
WO t@4/091167 0- 1, 3, 4, 9-t et r ahydr o- ( 3- car bol i n- 2- PCT/US2004/011080
yl ) - phenyl - met hanone [ 00173]
6-chl oro-2, 3,4,9-tetrahydro-1 H (3-carboline, HO salt
(10.2 g, 42 mmol, 1 equiv.) was suspended in 100 m of
dry pyridine under N2 and cooled to O Cin an ice
wat er bath. Benzoyl chloeHldet{~7.3 mM, 63 mmol, 1.5
equiv.) was added drop-wise to the cold solution
99%fHA&r which the reaction was renoved fromthe ice
19q§%%%and allowed to stir overnight at room
°t rature. The reaction was quenched by the
gsobasht imn of water until choked with solids. These
solids were captured by filtration, washed with a
0.-LatiF@@®d aqueous sodi um bi car bonat e sol ution
5y &gcﬁuspended in water, sonicated, and refiltered to
give 1.27 g (94% of (6-
95% eat®- 1, 3, 4, 9-t et rahydro- (3-carbol i n-2-yl) - phenyl -

met

hanone _as_crys allkne orange solids. 1H NVR (300 MHz,

m‘%ﬁM&%é‘és—msg(br 1H), 7.0 - 7.5 (m 9H),
InFe B -céndBeibhs 2H593chb25% 8. 99 (br, 2H), 2.75

(br., 2H). Formic acid standard conditions. DAD RT =
3.9 B e, oygivent/ Hoome S REFPBSP004/ 011080 - - 106- -

3 %Mbé%ig%ﬁt%ﬁgggoro éA%E §§Otetrahydro 33-

4. Ea%b@ﬁmﬂw@t@nelﬁﬁﬁi&ﬂ]condltlons
(6-ch]oro-1, 3, 4, 9 tetrahydro-(3-carbolin-2-yl)-
ph 2 £t1.76 g, 5.66 mol, 1 equiv.) and DDQ
i3l GondDe2onmoL 7888coayby. b vere mxed as sol i ds
and cooled to -78 C. 15 of a 9:1 THE/ H20 sol uti on
3.5aginute gradient from 709 100% D
3.5 - 4.3 minutes hold at 100% D
4.3 - 5 minutes initial conditions

Nonpolar gradient:

Initial conditions - 100% C
3.5 minute gradient from 0%-50% D
3.5 - 4.3 minutes hold at 100% D

4.3 - 5 minutes initial conditions

INTERMEDIATE 37: 6-chloro-2,3,4,9-tetrahydro-1H-~3~
carboline, HCI salt

[00172] 5-chlorotryptamine hydrochloride (5 g, 20 mmol, 1
equiv.) was dissolved in 40 ml 3 M NaOAc buffer (pH = 4.8)
and 40 ml water. Glvoxalic acid {(1.84 g, 20 mmol, 1
equiv.) was added in one portion and the solution was
stirred at RT overnight. The resulting thick slurry was

filtered and the light green solids were suspended in 100

ml 6N HC1 and heated at 125 °C under a reflux condenser for




cooled to -78 C and the resulting slurry was added to
the cooled solids followed by an additional 15 ml of
WORE4/RIS0 cooled to -78 C). The deep bl ue sA{IHVIAA04/011080
was stirred at - 78 C for 2 hours and then gradual ly
warmed to room tenperature and stirred an additional
two hours. The reaction was quenched by the addition
of 1 N NaOH, and extracted with 3 x 150 ml EtOAc. The
conmbi ned organic |ayers wet@5washed with 2 x 100 m 1

HC1, 1 100 m,. brine, r ed o ered
1 m@rcafﬁ@@nxtmmﬂtt&%ﬁta dieispeg shonct (4 5f every
nﬁ%ﬁzoykf@e&hlc‘ﬂ'ﬂﬁngz +& St etd aﬁygj ordd¥) of %O%hll\/cl)—ﬁo—

ol'i n-4-one as oil'y orange sol i 1H NMR
2, BVBQSdG et r8hiZrbt LH- - o qdring, HECLy sxglt & 88114mgrey

93 - 4.60 - 4.46 (br, 2H).
Sogigcwaﬁhé?c’]’?ffdog})y F—fc}l%l}‘_}l!)fc?talmnd standard conditions
1 DR RT3 650 200k, mblisoMil) = 8231 . BATEBMVEDRATE 4Q62 (bx, 2H),
4-am no- 6-chloro /3-carboline &%2175] Crude
7. §3béﬁ12:o§LI)-r6-7el$l9or‘(51:1,12),:3,79-0(9et ydrlo- (8-33 (bxr, 2H), 2.92
Lcar olin-4-one (4 g ) was dissolved in 30 nl of
ﬁ drous hydrazine and stirred at ref lux (130 C oil
Fobraﬁlm) adidersthhd=frat doriburisyn=aft er which the reaction
m xture_was. all owed WO 2004/ 092167 PCT/ US2004/ 011080
DAD_ }F7= o o810 roomtenperature and sit overnight.
M+ENEe opeeci pitated yell ow solids were renoved by
filtration and washed with water, 2 x 5 nl, to yield
785 mg (30% of 4- am no-6-chloro O-carboline as an

nffeefibess d 0. (A Ldonal v} of v L0 4fho1 1n-2-

"trates o fUrt her “precipitation
yloc—@merz@d—m'ammu&nélds were al so rermved by

POIEIERCIICEL A CNE WA B e
salt (10.2 g, 42 mmol, 1 eguiv.)} was suspended in 100 ml of
Cdry pyridiﬁe under N; and cooled to 0 °C in an ice water
bath. Benzoyl chloride (7.3 ml, 63 mmol, 1.5 equiv.)} was
added drop-wise to the cold solution after which the
reaction was removed from the ice bath and allowed to stixr
overnight at room temperature. The reaction was guenched
by the addition of water until choked with solids. These
solids were captured by filtration, washed with a saturated
aqueous sodium bicarbonate solution, re-suspended in water,
sonicated, and refiltered to give 1.27 g (94%) of (6-
chloro-1,3, 4,9-tetrahydro-pf-carbolin-2-yl)-phenyl-methanone
as crystalline orange solids.

'H-NMR (300 MHz, DMSO-dé): & 10.65 - 10.59 (br, 1H), 7.0 -
7.5 {m, 9H), 4.60 - 4.83 (br, 2H), 3.62 - 3.99 (br, 2H},
2.75 (br., 2H).

Formic acid standard conditions.

DAD RT = 2.68 min.




1H NWR (30'0 MHz, DMSO-d6): 6 11.48 (s, 1H), 8.44 (s,
1H), 8.13 (s, 1H), 7.77 (s, 1H), 7.42 - 7.52 (m 2H)
wogo@@It7 2H). Formic acid standard conditi oRET/USZHEY011086¢

RT = 1.68 min. MrH = 218. | NTERVEDI ATE 41

N-(6-chl oro-9H ) 3-carbolin-4-yl)-2, 2, 2-

trifluoro-acetam de [00176] 4-am no-6-chloro

O-carboline (1.05 g, 4.82 mol, 1 equiv.) was

di ssolved in 4 m of anhyd+&08-pyridine and 20 m of

THE and cooled to O C under N2. Trifluoroacetic
M+Enfydeilde (3.4 m, 24 mml, 5 equiv.) was added

drop-wise to the cooled solution. Upon conplete

addition, the reaction was renoved fromthe ice bath
TNAaERMEDTATE] 38 : rbdrengdagniper-athiterd-ot, 2,13 59 hoatsahifizo-5-

t|on was quenched by the slow addition of water

C%é%? ~4aid%xtracted 2 x 150 ml Et OAc, washed 2 x

[00119EILH1 S qleWcatid-AqUenUs, Mﬁﬁa@&@éwmoﬂlﬁ 4001) -

rine, dried over MgS04, filtered and concentrated
phmydra@@a@meds(l THess SolGédgmumke 1 tequiat boahg PO

1 15 Et 20 -an t t t
(21.%23 % (1?1 “%PJN- %%ﬁ% de'i%é‘lf:aI{‘%%&rhs g?giag and
codledtly Lilguero- aget am 6@ a8961yqtdqu2§0b.bgut!‘@n was
2004/ 092167 PCT/ US2004/ 011080 --108- 1H NMR (300 Mz;

codVB@ d6) ~7%8 2. ddd( shelkpsultiBle (E'S.ur]:ﬁl) wasS aQRie(cB to the
coPQiR Eoddrt Seannat doha Ot GIR HE b 4B T (also
co F%ft3lgpg EltrghéTgﬁega ue ﬁPiP§fFP was stirred at -
78208, 2ot b hHQLe- Qﬁ@tﬁﬂbﬂegradually warmed to room
temperature and stirred an additional two hours. The
-reaction was quenched by the addition of 1 N NaOH, and
extracted with 3 x 150 ml EtOAc. The combined organic
layers were washed with 2 x 100 ml 1 N HC1l, 1 x 100 ml
brine, dried over MgS0,, filtered and concentrated to yield
1.38 g {75%) of 2—benzé§1—6—chlor0vl,2,3,9—tetrahydro—ﬁ—
carbolin-4-one as oily orange solids.

'H-NMR (300 MHz, DMSO-d6): & 12.11 - 12.48 (br, 1H), 7.29 -
7.88 (m, 8H), 4.93 - 5.18 (br, 2H), 4.60 - 4.46 (br, 2H).
Exact Mass: 324.07.

Formic acid standard conditions

DAD RT = 2.15 min.
M+H = 325.

INTERMEDIATE 40: 4-amino-6-chloro f~carboline

[00175] Crude 2-benzoyl-6-chloro-1,2,3,9-tetrahydro-p-
carbolin-4-one (4 g ) was dissolved in 30 ml of anhydrous
hydrazine and stirred at reflux (130 °C oil bath) under N

for 6 hours, after which the reaction mixture was allowed




[00177]

N-(6-chloro-9H (3-carbolin-4-yl)-2,2,2-trifluoro-
Wozeeridde (125 ng, 0.4 mmol, 1 equiv. ) was @#CTH2003#11080

in 2 m TFA and NaNO2 (541 ng, 7.84 mmol, 2 equiv.)

was added in one portion. The solution was stirred at

roomtenperature for 4 hr. Volatiles were renoved by

rotovap, and the resulting oily orange solids were

suspended in water, neutralli(Zed with a saturated

aquequs sodi um bicarbonate solution and filter ed to
tcg,q;é)]igtgo NP Jogrpgrature and sit overmight.

oAy L R e A

weldf)ed 2118 v(esl;eﬁ,H)z x % il (sto Wr)eld. 385 (8g (3)%) 8oH34-
(s, 1H) 8.26 (s, 1H). Formc acid standard
angiginti ¢ IR DAD qRrko iy aF B Qi whBge solid.

adQT RN SRR was 4o to fhe conbipsd Filtrates until

na? ﬂ;ﬁﬁeﬁt fbateanr i otceet ot dec ¢ MSB) TTﬂﬁe@é Uekelids were also
(v gjor 8-nitro-9H (3-carbolin-4-
reRAvest P 111 THoHG: et dlel (A% Sy 395 Be FrrbTgmipR-6-
yA el
cafl aplp Saibaigll A MR Tt | SRS L UEEAR P

‘HamMRvaABed smzhomMosesicadded 1quiasklys, and t e azeaed,i an),
WD 2004/ 092167 PCT/ US2004/ 011080 --109- vessel vvas
8 -dgfai {F valdtium DUt el 3 D th 48, ~ £61 Pdwel BRH)3 5.86 (s,
21fddi ti onal vacuum purge cycles with H2. The reaction
was allowed to stir under H2 at 1 atm overni ght. Upon
Fogonyl etdish,staralawmbotdroht vdawsel was purged of H2 and
AEd IR;,Iere\% e celite. The celite was washed several
I%Jtrhanol until the filtrates were clear.
M+Ehe Qorbined filtrates were concentrated to give
N- ( 8- am no- 6-chl or o- 9H
P-carbolin-4-yl)-2,2,2-trifluoro-acetam de as a yell ow

INTERMEDIATE 41: N-(6-chloro-9H-f~carbolin-4-y1)-2,2,2-
trifluoro-acetamide

[00176] 4-amino-6-chloro B-carboline {(1.05 g, 4.82 mmol,
1 equiv.) was dissolved in 4 ml of anhydrous pyridine and
20 ml of THF and cooled to 0 °C under N;. Trifluorocacetic
anhydride (3.4 ml, 24 mmol, 5 equiv.) was added drop-wise
to the cooled solution. Upon complete addition, the
reaction was removed from the ice bath and stirred at room
temperature for ~1.5 hours. The reaction was guenched by
the slow addition of water (10 ml) and extracted 2 x 150 ml
EtOAc, washed 2 x 100 ml saturated agueous sodium
bicarbonate, 1 x 100 ml brine, dried over MgSQs, filtered
and concentrated to orange solids. These solids were
titurated by in 10 - 15 ml Et;0 and captured by filtration
to give 1.23 g (81%) of N-({6-chloro-9H-pP-carbolin-4-yl1)-

2,2,2-trifluoro-acetamide as a yellow solid.




solid (112 ng, 95%. 1H NWR (300 MHz, DVMBSO-d6): S
11.83 (s, 1H), 8.98 (s, 1H), 8.30 (s, 1H), 7.10 (s,
WO 2046$/098682 (s, 1H), 5.87 (br, 2H). Form c ackdr/us2004/011080
standard conditions. DAD RT = 1.95 mn. MH = 329.
| NTERVEDI ATE 44: N-[6-chloro-4-(2,2,2-trifluoro-
acetyl am no) - 9H, 6-carbol i n- 8-yl ]-2-net hyl - ni coti nam d

e [00179]

N- ( 8- am no- 6- chl or o- 9I—|—(3—-emaae+in-4-yl)-2, 2, 2-
L trifluoro- acetamd%é , 0.274 mmol, 1 equiv.) and
H’M!Rre&m Mot | PNS0-a26 b: (4517l 0{8291 el 11183 (s, 1H),

gyr. & TG, Sho T8y ":(”5189 T }g@”hﬁda%“? g0 (m,

2HEBQUI V.) was added in one portion and the reaction
m xture was stirred at roomtenperature for 2 hours.
Formicragddi shandarguenafédi®hen water and the
essl LiHng nSolids captured by filtration. These
D2p ??ds ﬁl\/\/]FE?Zl[h{flturat ed in a 3:1 nethanol - DMVSO
M+Hoi=u31@n to give N
[6-chloro-4-(2,2,2-trifluoro-acetyl am no)-9H ( 3-car bol
in-8- yl]-2-methyl-nicotinam de as |ight yellow solids

IN@&?&B@EIAT@"/QIQ 1R M@'Rcﬂ@@owlm%oﬁﬁ%s cﬁrlabﬁ{h—(dofyl ) -
1H), 11.78 (s, 1H), 10.61 (s, 1)
2, pd2-txifguggorgcetmpidg. 13 WO 2004/ 092167

[ﬁﬂ??ﬁ/USZQQ4/§éé%§8r?F§ﬁlg 8%9%oiln %)gaﬁgiﬁeéa)tﬁifﬁﬁoro—

acstantias d (LDAdnG, 00s4 mndD, RT eqﬁ198 ﬁlmasMﬂﬂssowﬁéd in 2
| NTERVEDI ATE 45: [ 6- chloro4( trlfl
ml o Eeky7Redi W CoH-(E5c Aol - r?48“§‘} 'm oefcif"rf'a‘Fn é“’as added

1n[99&8§$rt10n The solution was sgtirred at room
N- (8-'am no-6-chl oro-9H (3-carbolin-4-yl)-2, 2, 2-

temperature for 4 hr. Volatiles were removed by rotovap,
and the resulting oily orange solids were suspended in
water, neutralized with a saturaﬁed agqueous sodium
bicarbonate solution and filtered to give 132 mg (92%) of
- {6~chloro-8-nitro-9H-B-carbolin-4-y1)-2,2,2-trifluoro-
acetamide.

'H-NMR (300 MHz, DMSO-d6): & 12.87 (s, 1H), 12.03 (s, 1H),
9.11 (s, 1H), 8.56 (s, 1H), 8.53 (s, 1H), 8.26 (s, 1H).
Formic acid standard conditions.

DAD RT = 2.27 min.
M+H = 359.

INTERMEDIATE 43: N-(8-amino-6-chloro—-9H-B-carbolin-4-yl)-
2,2,2-trifluoro-acetamide

[00178] The crude N-{6~chloro-8-nitro-9H-f-carbolin-4-
v1i)-2,2,2-trifluoro-acetamide (130 mg, 0.36 mmol) was
dissolved in 7 ml of MeOH and the reaction vessel was
vacuum purged 3 X with N;. Platinum (20 mg, 20% wt. on

activated carbon) was added quickly, and the reaction




trifluoro-acetamde (90 ng, 0.274 mmol, 1 equiv.) and
2- nmethylnicotinic acid (40 ng, 0.329 mmol, 1.2
WO24092%7were dissolved in 1.5 m of anhydr oBET/US2004/011080
pyri di ne under N2. EDCI (84 ng, 0.438 mml, 1.6
equiv.) was added in one portion and the reaction
m xture was stirred at roomtenperature 2 hours. The
reacti on was quenched and treated follow ng the
precedi ng protocol to obtath038-ng (32% of
N-[ 6- chl or o- 4- _
vegseld wapr pOREBr FASHERY PREAESS) oK FiEdr Bot i fodlgwpd by 3

: : . . 46 .
acy 2L A8 Tt LB R K2y PR 0OV 18 FaBR 1 0R as
alldywe8. 48 EcdirlpndBr3R:; 46, L1atm7085rhsghd), Tpdh (S,

1 1% Form c aci d_standard condltlons DAD
completi o8, fha FrpationgycopRivpag pyroed of M Shd
£iNebAeanhparboehh pLo- 9*1'11@ eafbekl a8 ¥hkhéd several times

met hyl - ni coti nam de [00181]

with| Bethbopd- nanlztBetfnﬂtu@tQSawer¢|a&enm) 9EhEe3 combined
de (41 092
flfé&QQE% wérg Loﬂ&gggln%gh wplvggﬁe —gw&ng—?-ﬁ#loro—QH—

spende

B- eaﬂbomsns@Lynoen 200 -K2€EBubEd7atBratif2 BeDb, vEQ 1ow
i was added thereto. The resulting clear

So%biiut(?- f WeEs Ae&ted at 60 C for 16 hr WD 2004/ 092167

'g-ed USPRP AR 1G8850-ddil. @nth thencal | pmed §ogg0p
RT. Additional water mgs added pgoduggﬁg |%§ sof |gH)’
8. 3%atSmei§)ca@tbﬁedSbyIHDLt6a820m$, Weshed . 8fAcdbwit BH)Q

. Nb t 20 d dried under high vacuumto
rofhid' agt EGoaded aanaBlEoth or o- o (3-
DABaRDOLI D: 85 yhin2- met hyl - ni coti nam de as powdery yel | ow
solids (56%yvyield). 1HNWR (300 VHz, DVMSO d6): 6 11.18
M%sr i%f; 10.41 (s, 1H), 8.62 (d, J = 3.6, 1H), ),
.32 (s, 1H), 8.20 (s, 1H), 8.11

INTERMEDIATE 44: N-{6-chloro-4-(2,2,2-trifluoro-
acetylamino)}-9H-B-carbolin-8-yl1]-2-methyl-nicotinamide
{00179] N- (8-amino-6-chloro-9H-p-carbolin-4-y1)-2,2,2-
trifluoro-acetamide (90 mg, 0.274 mmol, 1 eguiv.) and 2-
methylnicotinic acid (45 mg, 0.329 mmol, 1.2 equiv.) were
dissolved in 1.5 ml of anhydrous pyridine under N,;. EDCI
(84 mg, 0.438 mmol, 1.6 equiv.) was added in one portion
and the reaction mixture was stirred at room temperature
for 2 hours. The reaction was quenched with water and the
resulting dark solids captured by filtration. These solids
were titurated in a 3:1 methanol - DMSO solution to give N-
[6-chloro-4-(2,2,2-trifluoro-acetylamino) -9H-B-carbolin-8-
y1l]-2-methyl-nicotinamide as light yellow sclids (41 mg,
3%) .

'H-NMR (300 MHz, DMSO-d6): & 11.94 (br, 1H), 11.78 (s, 1H),
10.61 (s, 1), 9.00 (s, 1), B.64 (d, 1}, 8.38 (s, 1H), 8.13




(d, J =7.5 1H), 7.91 (s, 1H), 7.79 (s, 1H), 7.43 (m
1H), 5.91 (br, 2H), 2.66 (s, 3H). -Formc acid
WO gei9d6d conditions. DAD RT = 1.63 mn. MHPETRH2004/011080
EXAMPLE 29: N-(4-am no-6-chl oro-9H (3-carbolin-8-yl)-
ni coti nam de [ 00182]
N-[6-chloro-4-(2,2,2-trifluoro-acetyl am no)-9H p-
carbolin-8-yl]-nicotinamde (38 ng, 0.088 mmol, 1
equiv.) was suspended i n-biip-of McOH and a 2 ni
aqueous solution. of K2CO3 (121 , 0.92 mmuol, 10
(deqlilv. B -Rads (§dde®8) v hdrdfo.(s THE restn4l nigiclidhr, 2-68 (s,
3H?ol ution was heated at 60 C for 11 hr. After cooling
0 RT, fine solids precipitated that were captured by
Fof:'mhbr atidn sapddeaghednditti ot@ .ml of water to give
78 mg (109 .of N-(4-am no-6-chl oro-9H (3-carbolin- 8-
'DA%?I RInFcétPlafile. 1H NVR (300 MHz, DVMBO-d6): S 11.32
M"’g ik, 10.56 (s, 1H), 9.26 (s, 1H), 8.82 (d, 1),
42 , 1), 8.36 (s, 1H), 8.18 (s, 1H, 7.79 (s,
7.70 (s, 1H), 7.64 (m 1H), 5.91 (br, 2I—I)

n@%ﬁ%@#@&gf BeHrueBa0t o tiog 22 s LS 330,

acb@&%@b&%;ﬁ@ c%r@oa&@ﬂw-mm ]-—lrﬂliﬁ:l»iﬁrrlle_uﬁ?_ﬁiéloxy| ic
tert-butyl ester [001844 A sol utl.on of
[00380hdo| eNcdBoamenpré- eiﬂéogfo@ AP RoE Y W2 md )2~

trgﬁi%léytor b%S:tg;/:?hél car E%nate (15 35m§ﬁ7'0@r§§0 )lqu) pod 2-
meatigéditheriatioc aadd HdOr eact iCord 24 m:wle, was? squied atere
diggolved in 1.5 ml of anhydrous pyridine under N;. EDCI
(84 mg, 0.438 mmol, 1.6 eguiv.) was added in one portion
and the reaction mixture was stirred at room temperature 2
hours. The reaction was quenched and treated following the
preceding protocol to obtain 38 mg (32%) of N-[6-chloro-4-
(2,2,2-trifluoro-acetylamino)-9H-pf-carbolin-8-y1]-
nicotinamide.

l4-NMR (300 MHz, DMSO-d6): & 11.89 (br, 1H), 10.73 (s, 1),
9.28 (s, 1), 8.97 (s, 1), 8.84 (4, 1), 8.43 (4, 1), 8.37
(s, 1}, 7.85 (s, 1), 7.76 (s, 1), 7.67 (m, 1).

Formic acid standard conditions.

DAD RT = 1.94 min.
M+H = 434.

EXAMPLE 28: N-(4-amino-6-chloro-9H-p-carbolin-8-yl)-2-

methyl-nicotinamide

[00181] N-[{6-chloro-4-(2,2,2-trifluocro-acetylamino)~S9H-p~

carbolin-8-yl]-nicotinamide (41 mg, 0.092 mmol, 1 equiv.)
was suspended in 5 ml of MeOH and a 2 ml aqueous solution

of KyCOz (127 mg, 0.92 mmol, 10 equiv.) was added thereto.

The resulting clear solution was heated at 60 °C for 16 hr




for 12 hr. H20 (100 m) was added to the reaction
m xture and the resulting precipitate was captured by
WORPK{PZ67 on.  The solids were dissol ved i n hoPCHESHAK11080

(20 M) and the solution was allowed to cool slowy,
producing light orange solids that were isol ated by
filtration to give 3- cyanonethyl-indole-I-carboxylic
acid tert-butyl ester (9.2 ). ""H NWR (300 MHz,
DMSO-d6): 6 8.08 (d, 1); -‘lg ==7.66 (m 2); 7.42 -

7%2@}%}m&ﬁ3w%%¥ch§ SaoB) g P> (Raa e M E SE AN Sadea
| AT Qolfaécmeal@w@wyéa fw&)b NEp| €rdeon,

carbox ic acid tert-butyl ester T700184] A stirre
waggled |Q§1¢Q)fW13=1t3ﬂahGﬁEet¢1§/I5¢ Af0R-1in &imObo d drd@d under

t t but est er 9 in. T 40

hi %‘gvcac'):o & 5% 9 éé% o%roérﬁé%%\?%% G}r’ig'r%é %’?@#’ um
cdts(1tim e t/l-Si ind oiar -dei ddt Mdoi JétFas Kowheryl Ore 1THY )
was_ added thereto and the cold solution was stirred
sqlords3d I et ) odonet hane (627 uL, 10 nmol) was

a d e o] t r.eactiimoR om Xt u wa t,i-r r,ed
(e B L e A M 100 By 10 -
8 Mes (@dded =t Beréet AH)and ,t He Xl (ust,l OIIH)WaSB tﬁ@)ugeh,t 1}0) R’IB.11

di l.ut_ed th Et QAc 04/ 67
“%C‘(Ii’r/ %’4/ 6%08359% B3 1550 M e Hhueotdd alfer 1H) .
5.\8as (benoeed and gaxtactag with EtOAc (250 nl). The
conbi ned organic |ayers were washed w th aqueous HC
-ForNc 8cid@ lanch| i isri ne, then dried over
o EH = i lgkergd, and concentrated to an orange oil.
Purification via col um chromatography (hexanes: et hyl
M+dcet ab&). gave
3-(cyano-net hyl -net hyl ) -i ndol e-| -carboxylic acid
tert-butyl ester (1.8 Q).
EXAMPLE 29: N-(4-amino-6-chloro-9H-f-carbolin-8-yl)-

nicotinamide

[00182] N-[6-chloro-4-(2,2,2-trifluoro-acetylamino) -9H-p-

carbolin-8-yl]l-nicotinamide (38 mg, 0.088 mmol, 1 equiv.)
was suspended in 5 ml of MeOH and a 2 ml agueous solution
of KyCO0z (121 mg, 0.92 mmol, 10 equiv.} was added thereto.
The resulting clear solution was heated at 60 °C for 11 hr.
After cooling to RT, fine solids precipitated that were
captured by filtration and washed with 10 ml of water to
give 2.78 mg (10%) of N-(4-amino-6-chloro-9H-B-carbolin-8-
vl)-nicotinamide.

'H-NMR (300 MHz, DMSO-d6): & 11.32 (s, 1H), 10.56 (s, 1H),
9.26 (s, 1H), 8.82 (4, 1), 8.42 (4, 1), 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 standard conditions.

DAD RT = 1.55 min.




1H NVR (300 MHz, DMBO-d6): S 8.09 (d, 1); 7.73 (d, 1);
7.69 (s, 1): 7.74 - 7.29 (m 2): 4.56 (g, 1): 1.66
WO een4/092t677. 2, 3): 1.63 (s, 9). | NTERVEDI ATE RET/US2004/011080

3-(2-am no-I-methyl-methyl)-indole-1- carboxylic acid
tert-butyl ester [00185] A solution of
3-(cyano-net hyl -net hyl )-i ndol e-1- carboxylic acid

tert-butyl ester (850 ng, 3.14 nol) in nmethanol (15
m) was stirred at RT. A Rab&y-N ckel catalyst (50%g
/W suspension in H20, 1 m) was added thereto and
M+Hhe Bé&ction vessel was capped and vacuum purged 3
times with argon, followed simlarly by hydrogen. The
m xture was stirred 22 hr under 1 atm of hydrogen,
INVERMEDIRMEY €d : W3Hayatrgare tand -fHirdcdreed. tdamdhwgty it idaid
The_ filtrate was concentrated to an oil (670 ng) and
tegérbphivde§StEY LOMB to be conposed nmainly of the

[00983] r ed g0@BOURY o3~ % 3-indoleacetonitrile (10 g, 64
amno-1-nethyl -nmethyl)-indol e-1-carboxylic acid

mmbé)t ibuDYF (@60eml) NHeGAs tstredaed &Ghdi thi260s. (1DAD ®F 96

Bt GR90AT BT TOBT VL1 BNV AT Yo 9 70 mmol) were

addeiPthgl-=203a439thet ralydriod hikture was stirred at RT
carbol i ne-1l-carboxylic acid %00186] Crude

fog.- L2- Bi- noteQ nkt A1 Mhet WeP) 2AA8E| EO| thearBesfice gdpgure

ert-b r , R e .
an§i§§8|$§§h}§§?§iPF%§$ acgf%gggg?ga%gﬁ%% zuuif%gﬁﬁﬁiifn'
Th80spilndat wBfe thesodwededtr dtodd medhamagi [ {2Gahd)d and the

nder reduce ressure. The resuyltin .1 _.was ..

SoUPELBPy S ALBVESMEST CRbbae R b SRS ERE ight gganae
soFife8thi2 Wh)ealdo1H2ZQA GByMHi 1atrafEorlGuoxghie Bcid

(225 , . 2.44 mol) was added thereto and the
CYﬂ@Q@@ggﬁ miRfgle-kasasboppdd F GCigf frert-butyl ester (9.2

g).

'H-NMR (300 MHz, DMSO-d6): & 8.08 (d, 1); 7.70 — 7.66 (m,
2); 7.42 - 7.29 {m, 2); 4.12 (s, 2); 1.63 (3, 9).

NH;0Ac standard conditioms.

DAD Re = 3.31 min.

M+H = 257.

INTERMEDIATE 47: 3~(cyéno—methy1—methy1)—indole—l—
carboxylic acid tert-butyl ester

[06184] A stirred solution of 3-cyanomethyl-indole-1-
carboxylic acid tert-butyl ester (2.15 g, 8.39 mmol) in THF
(40 ml) was cooled to -78 °C under an argon atmosphere.
Sodium bis{trimethylsilyl)amide (1 M in THF, 10 ml, 10
mmol) was added thereto and the cold solution was stirred
for 30 minutes. Iodomethane (627 ul, 10 mmol) was added
thereto and the reaction mixture was stirred 1.5 hr while
gradually warming to 0 "C. H0 (100 ml) was added thereto
and the solution was brought to RT and diluted with EtOAc




at RT, then concentrated to dryness. The resulting

solids were determ ned to be conposed mainly of the
wOogeed/ 497 conpound PCT/US2004/011080

4- et hyl - 2, 3, 4, 9-tetrahydr o- 1H ( 3-car bol i ne-1 -

carboxylic acid by LCMS and used subsequently

thereafter w thout purification. NH4OQAc standard

conditions. DAD Rf = 1.24 mn. MH = 231.

INTERNEDIATE 50: --113--

4- et hyl -2, 3,4, 9-tetrahydro-1 H/3-carboline [00187]

(250uad )4- ndibey lFanepus, davay AR rEYeS-and wtirreted with

aci ol ) Ushe
Et&?ﬁ%a (??by“;lc)and 1 E?g E % 4rﬂ(A% andjf s%spen%ﬂ'g%sﬁgd
wiwds sheaiceds ml 1207,C3X or 50 md,) tlmfﬂ.]ajtr#eﬂ\ﬂ@ thr:mmj tloen
RT.. Dark _orange-brown solids were renoved

drgigd; OXEToMoRN t RéhtedrEs oPPEd CPRFBERTE (CS’ REY OrATge

oiiatuﬁ%&%%f%%ﬁfaﬂ Jyéxﬂaﬁﬁ%ﬂféﬁ¥gﬁgﬂqu 'ﬂﬁeﬁgﬁbs :ethyl
added thereto, producing a thick yellow slurry. This

aqe@a@a)omawaﬁuf(@m—maufaﬂemet@yy)u -@mﬁqﬂa-llowmcwcﬁshc

C%ﬁ@dﬂoﬁyﬂri@i ffb‘gf (%'sg'frb?_ as deternined by

‘al@vk. (30bYhe, Sbﬁﬂdaﬂd)COBdBtbenS(d DAD;Rf7 .731. (213 myn. 7.69
WD 2004/ 092167 PCT/ U82004/ 011080 --115-- MHH = 7.

(= NEERVEDITATE 51:29%-®kt Hyli- $4R cbolti net (870168 T 2,
3)4- riet6t3yl % 334, 9- tetrahydro-1H(3-carboline (214 ny,
I 17 was suspended in xylenes (10 m). Pd (10%
wt. on carbon, 21 ng) cat al yst was added thereto and

Iﬁ;%gﬁr@'ﬁ?ﬁ‘%% R e s R L R

caﬂl%xﬁﬁl'ﬁd’&tc@ld/\ﬂ:%rtc-@iﬁgflt Véﬁtﬁﬁ’to dryness to give
- 4- et hyl - 9H (3- car bol | ne (210 no) .
[00185] A solution of 3-(cyano-méthyl-methyl)-indole-1-

carboxylic acid tert-butyl ester (850 mg, 3.14 mol} in
methanol (15 ml) was stirred at RT. A RaneyuNickel
catalyst (50% g /wt suspension in Hz;0, 1 ml) was added
thereto and the reaction vessel was capped and vacuum
purged 3 times with argon, followed similarly by hydrogen.
The mixture wasg stirred 22 hr under 1 atm. of hydrogen,
vacuun purged with argon and filtered through celite. The
filtrate was concentrated to an oil (670 mg) and determined
by LCMS to be composed mainly of the desired compound 3-{2-
amino-l-methyl-methyl)-indole-l-carboxylic acid tert-butyl
ester.

NH40Ac standard conditions.

DAD Re = 1.78 min.

M+H = 275.




1H NWVR (300 MHz, DVMBO-d6): 5 11.73 (br s, 1); 8.78 (br

s, 1); 819 (d, 1); 8.13 (s, 1); 7.62 (br s, 1); 7.53
WO gapdome7 7. 25 (t, 1); 2.78 (s, 3). NHAOAC st BOTEB204/011080

conditions. DAD Rf = 2.24 min. MH = 183.

| NTERVEDI ATE 52: 6- Chl or o- 4- net hyl - 9H-/ 3- car bol i ne

[00189] 4-nethyl-9H (3-carboline (97 ng, 0.532 mol)

was dissolved in HC1 (1IN, 4 m) and stirred at RT.

NCS (85 ngy, 0.637 mmol) waslédded thereto and t he

reacti on _m xture was stlrredfor hr.. Saturated

INEERIERL BT Eaffon 4r@edivdticon - (fUttﬁt)r idet-Aner et o
ca%?%ﬁ%ﬂ%%%@%ﬁgfg o6t Wg gvas  extracted twice with

he conbi ned organic |ayers were
[00W86&lhed withdler Brd2 dma@—dvmetwsemetﬂiylt)eﬁedﬂ,olmrﬂd-

concentrat ed % hl or o- 4- et hyl - 9H SCar ol ] ne
caglgar s "aSian Bt DR iNRSEI50 P e S 4
mm&§) v]léls 8i&8ol%edlin &rikiuttoathbrit Jkid 7(254'nl()mar?a
2 (s, 3). NH4OAc standard conditions. DAD

St;?rnednﬁﬁ mijaHaE RT7. tm@@mmI@'FWQJ@DMJMZE@@OLd
1
unged Paayta s HrRbhEeny: MhsoRep Pt VA Gigse e in

a Saudf ONaoACGAchobaffe&%bb)lht&tin( Jpearha.igie 12 W0 and
0.462 mmol ) in trifluoroacetic acid (10 nl)

HaQ 1§ fg @t R NAREEOTAH6C ngc1d. §52 AnBe)y %é%w@@ was

- ad&bE' eh8refBdahhe theatkheR i X i ke udas vwild fsft%%y_?é& Bdk 4 hr
then concentrated to give an orange residu The

atr@8i dukenasondestobved ito NME@HeES - )I‘Im]d:aﬁexjttrmg Zadlids
e A0SO LR e ST RIL I S B
compbld Lhaktwele2¢apuypedteByahydro-1H-p-carboline-1-
carboxylic acid by LCMS and used subsequently thereafter
without purification.

NH;OAc standard conditions.

DAD Ry = 1.24 min.

M+H = 231.

INTERMEDIATE 50: 4-methyl-2,3,4,9-tetrahydro-1H-f-carboline
{00187] Crude 4-methyl-2,3,4,9%-tetrahydro-1H-B-carboline-
l-carboxylic acid (approx. 2.44 mmol) was suspended in H,0O
(5 ml) and HC1 (12 N, 5 ml) and the suspension was heated
at 120 °C for 1 hr, then allowed to cool to RT. Dark
orange-brown solids were removed by Efiltration and then
dissolved in methanol (5 ml). A saturated sodium
bicarbonate solution (20 ml) was added thereto, producing a
thick yvellow slurry. This reaction mixture was filtered to
vield vellow solids composed mainly of 4-methyl-2,3,4,9-
tetrahydro-1H-f-carboline (386 mg) as determined by LCMS.
NH40Ac standard conditions.

DAD Ry = 1.23 min.




filtration, washed with H20 (10 m) and Et20 (2 x 10
m) to give 6-chloro-4-nethyl-8-nitro-9H 0-carboline
WO(2804/093367 - 1H NVR (300 MHz, DVBO-d6): 5 8.90 PET/UER004/011080
8.65 (s, 1); 8.55 (s, 1); 8.29 (s, 1); 2.89 (s, 3).
NHAOAc standard conditions. DAD Rf = 3.00 mn. MH =
262. | NTERMEDI ATE 54:
6-chl oro-4-nmet hyl -9H-/ 3-carbolin-8-yl am ne [00191] A
soI ution of 6-chloro-4-methyl58=nitro-9H (3- carboline
n‘ﬁh%o 31 mmol) in MOH (10 mM) was stirred at RT.
‘(10% wt . on carbon, 24 ng) catal yst was added
thereto and the reaction vessel was capped and vacuum
purged 3 tinmes with argon, followed simlarly by
INWM@HATE% réﬂ*@@ﬁhﬂfﬁ&f@f@ammlmérred 1 5 hr

O o Ao B L1 %n%”eél TGRS Iﬂr Plge o214

ngdMSyir BEe )i Imta%r sudigenddd tl&ﬂb@jl’@’&§0(mriﬁlﬁ.t edpd 0(10%
yield 60h|oro -met hyl - 9H 0- carbol i n- 8-yl am ne (67
wig orasaghamght2 hmgin Gtialvidd @R (SBBteMEIS DB &18] : tlge

14 ) )
S enbenst B Syedbnd 208 o B9 Kb cnen
ca(GH G2 REY aPEl/ 1492004 1E08Hi1gh -cﬂéﬂlte DA £iltB9te was
mn. MrH = 231. EXAMPLE 30:, ,
AT o-H4 S E St et ga-p-carboline
(N d)ynam de [00192] A solution of
6-chl oro-4-nmet hyl -9H (3-carbolin-8- ylam ne (43 ng,
'HONNB (ROP) MHA, pPMEQirde ) (-4 Onil)l -Uds (i sred) jat8 -RE Uirders,

I
% FRE 40 o, (b 22 S i hiae i e ® o)

tte (t,edot;i en 74 x(tsu,re;)vxas stirred for 12 hr. The
soI uti on was
. NHyOac standard conditions.
DAD Rf = 2.24 min.

M+H = 183.

INTERMEDIATE 52: 6-Chloro-4-methyl-9H-3-carboline

[00189] 4—methyl—9H—E—carboline (97 mg, 0.532 mmol) was
dissolved in HC1 (1IN, 4 ml) and stirred at RT. NCS (85 mg,
0.637 mmol) was added thereto and the reaction mixture was
: stirred for 5 hr. Saturated sodium bicarbonate solution
{20 ml} was added thereto and the reaction mixture was
extracted twice with EtOAc (100 ml). The combined organic
1aye£s were washed with brine, dried over MgS0O4, filtered,
and concentrated to give 6-chloro-4-methyl-9H-B-carboline

(108 mg) as an oil.

'M-NMR (300 MHz, DMSO-d6): & 8.67 (s, 1); 8.19 (s, 1); 8.11

(s, 1); 7.57 - 7.54 (m, 2}; 2.82 (s, 3).

NH40Ac standard conditions.

DAD R = 2.48 min.

M+H = 217.




diluted with H20 (5 m) and poured into a separatory
funnel containing H2O (5 m) and EtOAc (25 m ). The

WO 208489216h i xt ure was shaken and the | ayers BeF/ES2004/011080
separated. The aqueous |layer was extracted with Et OAc
(2 x 25 mM). The conbined organic |ayers were washed
Wi th a saturated sodium bicarbonate solution (15 nm),
foll owed by brine, then dried over MSO4, filtered,
and concentrated to yiel - NX%=—
chl or o- 4- met hyl - 9H (3-carbol i n-8-yl ) -ni coti nam de (5.2
ng) as an orange viscous oil. 1H NWR (300 MHz,

INﬁﬁﬁﬁbggﬁT§?5§l @zc%ior%LélgeEgyﬁsﬁhﬁhtrdl§ﬁ7dgbaﬁgollne

{00901 1); =. eelgs;.om) pfzssoh(LQrOS)ét mNHa:@Ac m%mrrdbollne

ndition DAD .= 1.92.mn. MH.= 337.
(LR AG2 BEO1) i0nHEReL TRRORhEbG: B d0mh) was
st o8 DQXYRINC agh#o4- 1 B0 - v . E§tﬁhoi90&§§]added thereto
Thi onmor phol i ne- 3, 4-di carboxylic acid 4-tert-butyl

andsthe re20thgn WiZESTANYRF WhdTEESsSO0vadn.n thero (8

1 4
corfidneTReLibr8obut ok BEaRLUcEBEHES, (LA OF%%Sﬁé was
di¢8dlvegd W Be0H/ (92167 BEH/ beRGe410:EASBY anlh&dﬂ&;é&Sof

[.eci pgtate whi ch fOﬁ.med was _fi l

mmol ). The
a %*%Wéﬂtﬁﬁgt ﬁgﬁ% AgaaPPEEEEoSPLELACR WHi & olqaalS&Flg the
formdti&hoXe- %é@lBQ'QHQ&EEOEhH% %e%edb%%%QQEH %g aci d
4-tert-but ester ny) .

flbmaw%,tﬁaéh@dpwgthnﬁa@ ¢ beky | aedaBi® (2 x 10 ml) to

h ( ohi_ | hz2gl 4B slyrry
s R R e i g e
1H—®u41£98(mllv)1~1z,1 dush-ox®)y 16-3 donpe pho) f ne.65 (s, 1); 8.55
3, 4 dlcarboxyllc acid 4-tert-butyl ester (72 ny,
(s, 1); 8. (s, 1); 2.89 (s, 3).
NH40Ac standard conditions.
DAD Re = 3.00 min.

M+H = 262.

INTERMEDIATE 54: 6-chloro-4-methyl-9H-B-carbolin-8-viamine
[00191] A solution of 6-chloro-4-methyl-8-nitro-9H-B-
carboline (80 mg, 0.31 mmol) in MeOH (10 ml) was stirred at
RT. Platinum (10% wt. on carbon, 24 mg) catalyst was added
thereto and the reaction vessel was capped and vacuum
purged 3 times with argon, followed similarly by hydrogen.
The reaction mixture was stirred 1.5 hr under 1 atm
hydrogen, then vacuum purged with argon, diluted with DCM
(10 ml) and filtered through a 0.2 uM syringe filter. The
filtrate was concentrated to yield 6-chloro-4-methyl-9H-f-
carbolin-8-ylamine (67 mg) as a light brown oil.

'H-NMR (300 MHz, DMSO-d6): & 9.04 (s, 1); 8.29 (s, 1); 7.74
(@, 1); 7.10 (4, 1); 2.98 (s, 3).

NH40Ac standard conditions.




0.257 mmol ), and EDCI (76 ng, 0.396 mmol) in pyridine

(2 M) was heated to 70 C. After 1 hr, the solvent was
wonreayad? under reduced pressure and the resul PCHFSH@ER11080
oil was dissolved in MeOH (1 nl). The MeOH sol ution
was added drop-wise to a stirring solution of aqueous
NaHCO3 and a yellow precipitate was forned. The solid
was filtered, dried, and dissolved in 2 MHCL in
Et 20. After stirring overright-the resulting yell ow
solid was filtered and dried to yield a yellow solid,
DADhB: dF - HAB9smin. of 1, 1- Di oxo- 11, 6-

h|OﬁBapholine-3-carboxy|ic acid

ro-9H (3-carbolin-8- yl)-amde (78 ng). 1H NMR
(300 MHz, MeOHd4): 5 9.26 (s, 1); 8.74 (d, 1); 8.54

(d, 1): 8.37 (d, D; 7.94 (d, 1); 501 (dd 1); 415 -
EXBMPBE( 30 :4N- (§-ghlory-sameshyiy’s S Ly 1)
i " DADRf = 1.57 min. MrH = 379.

E 56:

W@ﬂﬂmNWﬂmMMﬁm%mmmWMﬂWR%@ﬁwmﬁm&
4 tert-butyl ester, [00195], To a ensj o

VIGEPE T ik i MR S i SRR R C Brags gpizred
a 3479 wAeRl) alnh agH Re S HEe Wa3ii\We tARA/10 WA ide

PCT/ US2004/ 011080 --119- added aqueous potassi um
hydapbbAard JeINi405ganl .- 2Poeied ) sy laddeg dihagieto and the

colorle [ ut 1L Rf bu
=eGBEAPRORRE S 1t T RS TR S et on s
dliutéﬁe¢1tatH500m5tmmmeaa&upeuneérmngbta Ebgaraaotyoﬁunnel

m xture was dllmigd wi_t h wat er 520 n the pH of
copfeigdpgt HaR has™ éofffr HEEACo (B EQM. PFF1oPh

mikEAtE AR THWS WaS BRUNGY drE Qrekes %aa}epdéﬂ .f urm@é
and extracted with Et20 (2 x 100 nL) to renbve excess

aqueouerﬂaW@myMa@|@aﬁ@@%%ﬂaﬁ wikd: EiieouS ay@dr Tass The
com%&%%d!%%g 1%dql e&n %'x%Nm%&ﬁﬁgyiumg}a.saturated sodium

bicarbonate solution (15 ml), followed by brine, then dried

Az

ni

over MgS80., filtered, and concentrated to yield N-(6-
chloro-4-methyl-9H-B-carbolin-8-yl)-nicotinamide (5.2 mg}

_as an orange viscous oil..

IH-NMR (300 MHz, DMSO-d6): & 11.67 (s, 1); -10.70 (s, 1);

9.27 (s, 1); 8.83 (s, 2}; 8.45 (s, 1); 8.20 - 8.12 (m, 2};
7.83.(s, 1); 7.66 (s, 1); 2.80 (s, 3).

.NH;0Ac standard conditions.

DAD Re = 1.92 min.
M+H = 337.

INTERMEDIATE 55: l,1-Dioxo—lA6~thiomo:pholine—3,4~
dicarboxyiic acid 4-tert-butyl ester

[00193] Thiomorpholine-3, 4-dicarboxylic acid 4-tert-butyl
ester (120 mg, 0.485 mmol) was dissolved in Etz0 (8 ml) .

To the solution was added mCPBA (172 mg, 0.954 mmol},
followed later by a second portion of mCPBA (84 mg,




with stirring until a pH of 3 was reached. The m xture
was quickly extracted with Et20 (2 x 200 nlL) and the
WO 200342167 | ayers were conbi ned, dried over nagOEAiSuo/011080

sulfate, filtered, and concentrated to yield a clear
colorless oil. The oil was dissolved in Et20 (50 ni),
triturated wwth hexanes (150 nlL), and concentrated to
yield a white solid. The solid product was placed on
t he high vacuum punp for -séu8ral hours, after which
8.85 g of 6, 6-di nethyl- norpholjne-3,4- dlcarboxyllc

0. &&Squlért RS IPratigl tRise v&&cgﬂm Wy ef 8 tered,

Wafhg'éi\lw ic)(h?’ %Qzé nd%gggﬁ )co dg % . (.v?{g. &:? 'S O}ll)l?l? o f8 I‘L i-

dl(:akmn 1):h1mm89ph@1dd'é 39)4 diclaS“b@BWl&)c; Al 1@8 4t -butyl
N OAc .standard condi ti ons. DAD Rf = 0.98 nin.
esﬁﬁﬁ {745 89)|-NTERVEDI ATE 57:
(S)-5-(6-Chl oro-9H (3-carbolin- 8-
yl car banoyl ) - 2, 2- di net hyl - nor phol i ne- 4-car boxylic acid
EXﬁNlPﬂl'Eb@tlvl lemqmﬂg‘é]-thﬁ@me’@' hodd neodpoadbaraslic acid

(S B A L T 1 6.6 1 wo

HNHB@F/092LﬁélBGT&Uﬁ&D@mHHEHﬂBl7wfﬂéﬁko 9H- B -carbolin~8-
di et hyl - nor phal i_ne- 3, dlcarboxyllc a%

v1aTige (Bt g0 SsddB Mo yi«dh-diope-NR -ChisBEpholine-

Q A [=) a y 1
3,42 @Méé)rb@x%'l 33 a(ddﬁﬁe%s-%%&?ld e@% :_97 2} r%&,’ 13

0. 357Om04)56a€1n'1| EDCT 4.7%5 mg 4,018 {emmuid ) 4,10 Tosfxctdina -

(0358 g R BBl - b (e b O

refoleid uadSr reduced pressure and the resultlng dark oil

was dissolved in MeOH (1 ml). The MeOH solution was added
drop-wise to a stirring solution of agqueous NaHCO; and a
vellow precipitate was formed. The solid was filtered,
dried, and dissolved in 2 M HCl in Et;0. After stirring
overnight the resulting vellow solid was filtered and dried
to yield a vellow solid, the di-HC1l salt of 1,1-Dioxo-1A%-
thiomorpholine-3-carboxylic acid (6-chloro-9H-RB-carbolin-8-
vl)-amide (78 mg).

'H-NMR (300 MHz, MeOH-d4): & 9.26 (s, 1); 8.74 (d, 1);
8.54 (4, 1); 8.37 (&, 1); 7.94 (4, 1); 5.01 (a4, 1}; 4.15 -
3.75 {(m, 4); 3.64 - 3.58 (m, 2).

NH40&c standard conditions.

DAD R = 1.57 min.

M+H = 379.

INTERMEDTIATE 56: 6,6-Dimethyl-morpholine-3,4~dicarboxylic
acid 4-tert-butyl ester |
[00195] To a suspension of 6,6-dimethyl-morpholine-3-
carboxylic acid (5.56 g, 34.9 mmol} in dioxane (58 mL) was




DAD Rf = 1.84 mn. MH = 459. Chiral HPLC. Z 95% ee.
Chiral pak AD colum. 15% v/v Et OH/ Hexanes cont ai ni ng
WORR0a492: {)GQNH yl) 6, 6-di methyl | NTERVEDI ATE 5&CT/US2004/011080
v | (S)z4- ((S)-2-Am no- prop nor pholine-3-carboxylic acid
(6-chl oro-9H bet a- carbol i n-8- yl)-am de
trifluoroacetate salt [00197] The desired conpound was
prepared using the same procedure as for Internediate
35 starting from (S)-5- (6““119"“
: or 0- 9H bet a- carbolln | car ba
d%udpﬁ&q%‘?él%l’@ Fass ¢l tyr182é%‘t)
réé%l%ngBQ‘le%Jra@oﬁ.@Jrﬂééé %mﬁ%ﬁ s %!daé@tdlortéﬁ%utyl
in 60%vyield 1HNWR (300 M4z, D20): 6 1.16 (d, 3H),
dirag®opste3HP,. 1% 28 4@99 QH)Ol 2 41I‘17(aj SOJ.llH)tlczl 5gag el irred
1 2.89 (dd 1 -.3. 50 2H)
a3 hiomy twpata oyeriart (fyle Fagitipe pypftydlies
dil@ceHwith 3Rced, (2o, n&)4&r(dj thelhs of Yhd soldion was
Retention Tinme (LC, nethod: ammoni um acetate

cogfdrmedd)to Pe sPORoFimmselMt ) Thelgepchjon mixture was
167 R T
T
x A@iOnUH‘_pr Gy Kendve- @mﬁﬂwldumqmmhuteﬂsdj_mdandatce. The
aqﬁqqqs( g%é%%%eggggﬁ%%éﬁa&gpad%f% 'g¥né§3aqueous HCL
wilkhSkt4ridi8kr anbanner %m@ﬁ 3 Qe iR - MaiRN ek -REnds was
| o

carboxylic acid (6-c ro-9H bet a- carbol i n-8-yl) -am de

q‘%lpﬂqlwu@?@a’@élttﬁ’ﬁewé-m Et200 (Ans| €90 TRYLaRd Qhﬁn@pfgwlc .
|
la ?’lsegc’@r%b%m%glnﬁ)@ %}Letdoobz% %:L%E]rfj ﬁﬁe( 0

asic p were taken in acetonitr
fidterethe and concentrated to yield a clear colorless oil.

di me hyI

. The o0il was dissolved in Et,0 (50 ml), triturated with
hexanes (150 mL), and concentrated to yield a white solid.
The solid product was placed on the high-vacuum pump for
several hours, after which 8.85 g of 6,6wdimethy14
morpholine-3, 4-dicarboxylic acid 4-tert-butyl ester was
obtained (97% yvield). '
*H-NMR (300 Mz, DMSO-d6): & 12.95 (s, 1); 4.35 (“dd”, 1);
3.98 -~ 3.83 (m, 2); 3.48 (*dd~, 1); 2.81 (v*dd~, 1); 1.39
{(vdd~, 9); 1.15 (s, 3); 1.08 (*dd~, 3).

NH,0Ac standard conditions.

DAD Ry = 0.98 min.

M-H = 258.

INTERMEDIATE 57: (S)-5-(6-Chloro-9H-B~carbolin-8-
yvlcarbamoyl)-2,2-dimethyl-morpholine-4-carboxylic acid
tert-butyl ester

[00196] The desired compound was prepared according to

Method C from 6-chloro-9H-p-carboline-8-ylamine and 6, 6-




resulting mxture was stirred at anbient tenperature

for 4- 15 hrs. The reaction m xture was then
WO Y4#89%16ned into Et OAc and 10% aqueous Na2R&T/US2004/011080
. .Solutjon. The. separated aqueous phase was further
extracted with Et CAc. The - conbined extracts were
successi vely washed with 10% aqueous Na2CO3 sol ution
and brine, dried over thSCﬂ and concentrated

conpletely The residue wast4furified on silica

2-.79 t di
Braghg Gty heb Rt A PORT 515, BERR A ASPe e
es@&@tﬂﬁagwgogigigpyl] nor phol i ne- 3- carboxyllc acid (6-

chl oro-9H- (- car bol i n- 8- %zﬁhan1de ! 00199%
TH-AMR- Wﬁ%iﬁor%ﬂql‘%z | ($morbhol 18eld- (s, 1); 9.05

( hl,or 9-9 3- garboliin [) -a d )

(s b 1) ?5‘%( .5g§ &2 9‘302% poB Bl Y ) Tagutal S

4.180- m3jcalanpgiwth. 55equ4vaue|(m$ af ;t di.evhyldayi ng.; 3.64
Trifluoroacetic_anhydride (56_L, gU|vaIents) was

- Jikled{mand) { hd- 3P xTuf eldt (Br ed) at ré m{t'Efper & dr & -Pdr (s

3)an1h9yr . Te solvent was renoved by rotary
evaporatlon The product was purified by silica ge
NH{02zs bs tehrderad ogrmapbyi 9% net hanol / di chl or onet hane,
duct 0.3) to afford 1g. 1H NWR (300 MHz,
DA]?e‘T?fatn?e%%“Et%ls peak at 7.3 ppm) 5 10 (s, 1H), 9.7
M+ O 44H., 8.7 (s, 1H), 8.6 (s, 1H, 8.2 (d, W .
2004/ 092167 O PCT/U82004/011080 tr

Chiray HBLG: > 055 eee o O TP AR ST
1 3.9 1H), 3.8 (t, 1H,
Chlgr%légj‘ %530"%“@“% (E? 2H) - (E? 1H) | 25 (5? 1

15%)v/¢. BtOH/Hekbnes. GohsaiBihy 0.2%( EL8H)  LOVS
(amoni um acetate standard nethod) retention tinme =
1.84 mn. (M = 512; M= 510). EXAMPLE 40:

INFERIEDIATACEBY! akn0Z P @BY LY =AmSnelpRbyl) -6, 6-dimethyl-
morpholine-3-carboxyvlic acid (6-chloro-9H-beta-carbolin-8-
yl)-amide trifluorcacetate salt

[00197] The desired compound was prepared using the same
procedure as for Intermediate 35 starting from (S)-5-(6-
Chloro-9H-beta-carbolin-8-yvlcarbamoyl) -2, 2-dimethyl-
morpholine-4-carboxylic acid tert-butyl ester and using
Boc-alaninal in the reductive alkylation step in 60% yield.
H-NMR (300 MHz, Dx0): & 1.16 (d, 3H), 1.25 {s, 3H), 1.28
(s, 3H), 2.41 (4, 1H), 2.59 (ad, 1lH), 2.89% (d4d, 1H), 2.95
(d, 1), 3.35-3.50 (m, 2H), 3.95-4.15 {(m, 2H), 7.59 (d,
1), 7.97 (4, 1H), 8.11 (4, 1H), 8.30 (4, 1H), 8.40 (4,
1H), 8.94 (s, 1H).

Retention Time (LC, method: ammonium acetate standard):
1.57 min.

MS (M+H'): 416.2.




nmor phol i ne-3-(S)-carboxylic acid

(6-chl oro-9H-b-carbolin-8- yl)-am de [00200] The
wogesnoz? conpound was prepared according to PREUS2004/011080

_previous exanple from 4-(2-Am no-propyl) -6, 6-di net hyl -

nmor phol i ne- 3-car boxylic acid

(6-chl oro-9H 0-carbolin-8yl)- am de (3 CF3COCH salt)

and acetic anhydride. "' H NVR (300 MHz, nethyl-d3

al cohol -d): 6 1.15 (d, 3Hy;-1Z123 As 3H) 1. 39 (s

3 1.98 (s, 3H), 2.24 (d, 1H), H%
[00398] 11) , ME I(@ gq)uplarﬂx(ﬁﬁcem}real@mqﬂ Spih- *Cie) -2-

sl < SR A M e

ch&@ﬂ:tcﬁIQ&I Meajw-a:fai)bollh -yl Jn-anbdfsie Mﬂﬂlucﬁﬁ@ac&@tﬁ@@lt

, (S - Met hanesul fonyl a rop
g ném(yq Sho ARBEATRERS) éfar%éﬁw%) Bprenol ine-3-
cag%‘xwl%o wdd( d6‘”«%ﬂﬂ%lfdl9§{ %ét@ﬂé@ocﬁ%—lﬂheamlde

sired conpound was prepared according to
CriiHFINVR oe360: ez saité?t hydl -0 3wed iooho I'TRIJG 6L 12 28ng ks BH)the

i s wpireagiytd S el e Bl iy iy Dy,

balEllc PH), werks t(anen\ﬁ@raﬁ%l&&m&ﬁ% S2aRY 011@&9
--123- 1H), 4.05 (m 2H), 7.67 (d, 1H), 8.10 (m 2H)
regudling MpNre WS (EIgd FerEigH Tremeeiature for 4-

15??"\/%_%0‘:* TMC%% ?[{1%&11% Q\Pq‘@rtqgen ﬂaétd'llﬂcghe&ﬁ_nto

EtOHN2-gnd 4,06 Bigquetdud awcom 8o et o arwbaysgaparated
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combined extracts were successively washed with 10% aqueous

Na,C03; solution and brine, dried over NazS0, and

concentrated completely. The residue was purified on silica

({2=7%MeOH/CH,C1l;) to give the corresponding product.

EXAMPLE 39: 6,6-Dimethyl-4-[2-(2,2,2-trifluoro-

acetylamino) -propyl]-morpholine-3-carboxylic acid (6-

chloro-9H-B-carbolin-8-yl)-amide:

[00199] 4-(2-Amino-propyl) -6, 6-dimethyl-morpholine-3-
carboxylic¢ acid (6-chloro-9H-P-carbolin-8yl)-amide (3
CF3;CO0H salt) (1.5g) was suspended in dichloromethane (80
ml) along with 5 eguivalents of triethylamine.

Trifluorcacetic anhydride (56 uL, 2 equivalents) was added
and the mixture stirred at room temperature for an hour.
The solvent was removed by rotary evapbration. The product
wag purified by silica gel flash chromatography (5%
methanol / dichloromethane, product REf 0.3) to afford 1g.
H-NMR (300 MHz, relative to CDCl; peak at 7.3 ppm) & 10
(s, 1H), 9.7 (d, 1H)} , 8.7 (s, 1H), 8.6 (s, 1H), B.2 (d,




[ 00202] The desired conpound was prepared using [4-(2
A
WO 904093160 py| ) - 6, 6- di met hyl - mor phol i n- 3-yI met hPCrAISEe08iel 1080
oro- 9H beta-carbolin-8-yl)-anine and 4, 6-di net hyl
" oy rT i di ne-5-"carboxylic acid foll owi ng Method E in
51%vyield. 1H NWR (300MHz, DVSO): 6 11.27 (1H, s),
10. 02 (1H, s), 9.0 (1H, s), 8.86 (1H s), 8.5 (1H
d) 8. (1H d), 8 22 (Zkk 1a$—~7 88 (1H, s), 4 1 (1H,
3.9 (2H,_ m, 9 (2H, M, (6H, s (2H
1Hﬂr) 7163 ((SaHZHé) 61 624(5( GF'rH)rr) 4. 3Re‘tﬂént]r%)n:t n% TEC 1H):
od ni,u c t e -st 50
ge EH 1E3TMRIURECANAL e RIAKY G, 2P0 18- (B 1wy, 2.2

(a( Sy- &)6 oi. rztet(ﬂyl 340, 9).-2- (<, 2308, hyJJ -yts di3te) .

30arbony|)an1 propyl I|n carbox ljc acjd
LCHE (BRTGr oA e AR ISt S g oma e =

1.€asired conpound mas pr epar ed accordlng to Method E
fron1(S) 4-((S)-2-Am no-propyl)-6, 6-di net hyl -
(Mo phb? i - 3= Gakoxyl i ¢ aci d
(6-chl oro- 9H bet a- carbol i n-8- yl)-am de
trifluoroacetate salt and 2-nmethyl-nicotinic acid in

EXiﬁl%LEi alod. 1k NW)@Q%@I&M—@Opﬂ -1 —(@Hﬁé‘hhyl—
1.22 (d,30), 1.36 (s,3A), 2.10 (d H)24(
morphdlpﬁ\erﬁr (82 ~g@ mxmilnl agish ((ﬁﬁci}la %%bﬁmﬂnolm%—

Ylg %%%gg1Uﬁ 7.22 (dd 1FD 7. 65 MD 2004/092167
04/011080 fir. nu .: |,
[00200] . ... The desired conidstdmd (ﬁm,sllgi)reﬁaﬂiﬁ (ai::ddd)dlrﬁg lito
8.23 8. 38 1
th@dp{pﬁrlogso? pjilH) ff@lrbk—(%—ﬁ%lno—ﬂ:‘ (d]( }_%'I-ﬁ dlmethy1~
N 5Ty L _agetal - -
mofBHERLRAS %??é#?‘%%%%ﬁ%% B ok n- ey D)
ambde- DBnerhybor- $21£{t ahdahydtdepynhndddide.
1H-NMR (300 MHz, methyl-ds alcohol-d): & 1.15 {(d, 3H), 1.23
‘{s, 3H), 1.39 (s, 3H), 1.98 (s, 3H), 2.24 (4, 1H), 2.38 {(m,
1HY, 2.68 {(m, 1H), 2.92 (4, 1H), 3.24 {(m, 1H), 3.98 (m,
2H), 4.22 {m, H), 7.78 (4, 1H), 7.98 {(m, 2H), 8.27 (d, 1H),
8.84 (s, 1H).

Retention Time (LC, method: ammonium acetate standard):
1.54 min.
MS (M+H'): 458.

EXAMPLE 41: 4-((8)-2-Methanesulfonylamino-propyl)-6,6-

dimethyl-morpholine-3-(S)-carboxylic acid {6-chloro-9H-b-

carbolin-8-vl)-amide

[00201] The desgired éompound was prepared according to
Method E.

TH-NMR (300 MHz, methyl-ds; alcohol-d): & 1.28 (s, 3H), 1.29
(d, 3H), 1.43 (s, 3H), 2.28 (4, 1H), 2.57 {m, 2H), 2.66 (m,
1H), 2.98 (s, 3H), 3.03 (4, 1iH), 3.34 (m, 1H), 3.66 {(m,




car bonyl ) - am no] - pr opyl } - nor phol i ne- 3- car boxyl i ¢ aci d
(6- chloro-9H b-carbolin-8-yl)-amde: [00204]
‘WOR0042692067n0- pr opyl ) - 6, 6- di met hyl - mor phol i ne- 3PCT/US2004/011080
_carboxylic acid (6-chloro-9H b-carbolin-8-yl)-amde (3
" OF30O0H sal t) (300 ng) was suspended in nethyl ene
chloride (12 nL) along with 3 equival ents of
triethylam ne. Morpholine-4-carbonyl chloride (70 ng,
1.3 equivalents) was addedladd-the m xture stirred at
roomtenperature overnlg_ ' The sol vent was renoved

lfﬁy: rdotQr yimev &5br.at? o, | B odbict0 wis, stiphr af e b{d,
epaaraagflgsf '51 on silica plates (10/90
/ €t’h

t han acetate as eluent, product Rf 0.4)
Réﬂéﬂﬁhoﬁﬁkﬁﬁb (rkd: NIV t{iD: MﬁMDﬂiﬁﬁMaaétﬁtE(Efﬁﬂﬁﬂﬂ@k
at 3.3 ppm 5 8.8 (s, 1H), 8.27 (d, 1H, 7.9-7.99 (m

1.54 mino5-4.15 (m 2H), 3.85-3.95 (m 2H), 3.5-3.6

3.45 (m 2 3.15- 3.3 (m 2H),
Ms(n@%é};)%%?g 265072m 1H), 2.(3-2.203 (m 1H),
2.2-2.28 (d, 1H) 2.0 (s, 2H), 1.35-1.45 (d, 3H),

EE&&E’PH%E% 2 L4 D LTI A & o 35 A0 By, -

21763 MQ;%Q_QM@%%&CEEHUSQ&%MM% édrlbé—xylléJ adid

.n--125-- tXANPLt 45:

( _ . 8

| 6 d th hol
w‘?ﬂfgi?%x’ﬁ. %%@E"cyq# rtglm'%? f’%%%“’é@gﬁ’y#?ge P40
ambles-desdgdad @m@mﬁmmmmmmwmmw] - {6-chloro-
%00205] I\/bt hod E. 1H NVR (300 MHz, nethyl-d

wl(>¢alme NS ?sdlr@%hyll Ry ymidine-5-

a?(? xiy'l oy a(dﬂd 311'2911&”%(1%&?&@ E%&751(¢n5y14f& 2.28
e (m1r)

1H-NMR SOOMI-IZ, DMS0): & 1l. 2'7 (1H, s), 10. 02 {(1H, s), 9.0
(1¥, s), 8.86 (1H, s), 8.5 {(1H, 4), 8.3 (1H, 4), 8.22 (2H,
m), 7.88 (1H, s), 4.1 (1H, m), 3.9 (2H, m), 2.99 (2H, m),
2.36 {(6H, s}, 2.1 (2H, m), 1.3 (3H, s), 1.24 (6H, m).
Retention time (LC, method: ammonium acetate standard):

1.50 min.
MS (M+H+): 551

EXAMPLE 43: (8)-6,6-Dimethyl-4-{(8)~-2~{(2-methyl-pyridine-

3carbonyl)amino]propyl}-morpholine-3-carboxylic acid (6-

chloro-9H-beta-carbolin-8-yl)-amide.

[00203] The desired compound was prepared according to
Method E from (S)-4-({S)-2-Amino-propyl)-6,6-dimethyl-
morpholine-3-carboxylic acid (6-chloro-9H-beta-carbolin-8-
vl)-amide trifluoroacetate salt and 2-methyl-nicotinic acid
in 75% yield.

IH-NMR (300 MH=z, DMSO-dg): & 1.21 (s,3H), 1.22 (d4,3H), 1.36
(s,3H), 2.10 (d4,1H), 2.42 (m,1iH), 2.60 (m,1H), 2.99 (4, 1H),
3.20 {(m,1H), 3.92 {(m,2H), 4.22 (m,1H), 7.22 (dd,1H), 7.65




1H, 3.30 (m 1H), 3.55 (m 1H), 3.61 (m 1H), 4.05
(m 2H), 4.18 (m 1H), 4.34 (m1H), 7.78 (d, 1H)
wO 20020901871 2H), 8.33 (d, 1H), 8.90 (s, 1H . ReCewS2DN011080

Time (LC, nethod: ammoni um acetate standard): 2.07

b v NS MKERY T 555, EXAVPLE 46
6., 6-Di nethyl-4-{-2-[(5-nethyl -i soxazol e- 3-
carbonyl)-anino]-propyl}-nnrpholine-3-carboxy|ic acid
(6- chl oro-9H bet a- car bol-i41-M ) - ani de [ 00206] The
desi red conpound was prepared using [4-(2-

(d AHNO-DPropyls; BHB,dﬁnﬁﬁhyﬁ hﬁbphalﬂa HSyﬂHﬁthﬁlpl(G ch
| or o- b rbogl i a
(@5 i1 Btarhl o LatBotd) HEnI B Pdo (Pt et fod™
11 Bén$lgyiel d. 1H NVR (300MHz, DMBO): 6 11.2 (1H, s),
9.98 (1H, s), 9.0 (1H s), 8.7 (1H d), 8.6 (1H d),
Retaerzta(cer Thye 710, (meihody  asmenipmpacefats. srapdardiy,
7 (2H|n 2.9 (1H, d), 2.7 (1H, m, 2.3 (4H, 2.1
1.29 (3H, s), 1.15 (6H, m. Retention tine
Ms(tm;HhEtEm$.5ﬂnnwnunwacetate standard): 1.81 nin. VS
(NMFH) 526 WO 2004/092167 PCT/USZOO4/01108O | h ~'

It .0

EX@MEpE ﬁ@e @Xﬁwpggﬁx¥ a-{2- &(tetra%ydro-pyran 4-
cafoSidl BIMYho #-b20b31 PEROYbnEL €hd0k-PeoBbX liic acid (6-

ITOT phot T e- 3- car boxyTic_aci d
chigcehibrio-oarbal éar Bovt h=8n¢fle: ani de: [00207]

< ((2- Ami hyl - i - .
(0002 A £ FLRRYEL- 68501 e KL A RERBON RE Ao ige- 3o
cafﬁﬁxyIE&téci&OﬁHg&hmaﬁos?HpbndademldFﬁhyﬁge&&ﬁﬁ&rG3

10 nmL triet am ne (4 equiyal ents nd. net ,
CF; é??&t“e’ (ﬁdﬁﬁrx/afrae%t%asfé‘%%e%dﬂ%dg‘%ﬁw%ﬁe%la%%%de
(1A ey &f&n&oﬁitﬁtB equivalents of triethylamine.

Morpholine-4-carbonyl chloride (70 mg, 1.3 equivalents} was
added and the mixture stirred at rcoom temperature
overnight. The solvent was removed by rotary evaporation.
The product was separated by preparative TLC on silica
plates (10/90 methanol/ethyl acetate as eluent, product Rf
0.4) Yield: 83 mg.

lH-NMR (300 MHz, relative to CD30D peak at 3.3 ppm) & 8.8
(s, 1H), 8.27 (d, 1H), 7.9-7.99 (m, 3H), 3.95-4.15 (m, 2H},
3.85-3.95 (m, 2H), 3.5-3.6 {m, B5H), 3.3-3.45 {(m, 2H), 3.15-
3.3 (m, 2H), 2.85-2.95 {4, 1H), 2.6-2.72 m, 1H), 2.3-2.43
{m, 1H), 2.2-2.28 (4, 1H), 2.0 (s, 2H), 1.35-1.45 (d, 3H),
1.05-1.25 (m, 6H). |

LCMS (ammonium acetate standard method) retention time=

2.39 min. (M+ = 529; M- = 527).




Toom tenperature solvent was renoved by rotary
evaporation. The product was purified by silica gel
WOﬂB&i@HZl@ﬁr orrat ogr aphy (5% net hanol /-di chl or BEBUR2G& (11080
EV_OdUWQ F ) to afford 200nmy. 1H NWVR (300 MHz,
W § &) W 0 bll'ﬁ(’fl “Béak at 7.3 ppm) 6 12.3 (s, 1H),
10.2 (s, 1H), 8.9 (s, 1H), 8.6 (s, 1H, 8.4 (d, 1H),
7.9 (d, 1x), 7.8 (s, 1H, 5.4 (s, 1H, 5.2 (d, 1H),
4.2 (s, 1H) 38(m2H) —3125{m1l—|) 263(m7H),
2.3 (d, 1H), 2 (t, 1H, 1.4 (s, . (s
EXAMPLE]453Hf - {K@WZfdMnM@WAFW@mOd)
catﬁ&:Q&igqNth?nproﬁyﬁg—%k%wda%bthyﬁz%br¥5011%%;b {8) -

NAIVE L

cafbakyzlb(atia (6-Ehlloro-9H-betaxtarlial-igryd) —amide

yI car banmoyl
[00205] net hy enéeﬁﬁsreﬁn CRIPPTNE. WEfnh PrepRms) Accorpdmee Bo
Me g gethyl ester. [00208] To a solution of :

?§ 4-((S)-2- Ani no- propyl ) -6, 6- di net hyl - nor phol i ne-3
H@@ﬁboﬁc‘yﬂ)@ CMIAT | ctneé’ﬁbym@x(ﬁlgmlm-ai) 5 1.21 (d, 3H), 1.28

(SrbS) I BBAT- of Fary ThyPt altho- ieis Zadded irn Tred 17 (m

1HPQr bi.oBs (aoven) 5 I5|1, (ﬁl Swmmwzsol4ut(non1ﬂf) ,rrst.rwsl (a,
chloroforrmte (9 le, 4.2 eq). After 2

1Hh, 303/ (B \'J&Hﬁer3 \ﬁérémadégd aﬁthlhémm re fnds |

ongentr afed yAgs F7€Sy|8d §rypargt ity Pr?dZH ,
e N S aﬁ‘é‘ I e Sy v :
8.PET(952084/, 081080 (= - - an aqueous 0. 5M sol uti on of

K2C03. e _separated eous se _was _extract t.h
Refgiihogy Eéfna«?ﬁcﬂrh@e& o o AR D
- o .gHcgessi vel y washed with vvater (2X50 m ) and brine
(50 m), dried over Na2SO4 and concentrated .to
MSd(YnBsk: Th2- residue was purified on silica (5%
MeOH/ CH2C12) to give 2.48 g(thick oil, 77%yield) of
the desired product. 1H NWVR (300 I\/Hz, CDC13): 5 1.15
EXAMPLBHYE :1628-D3medH) 1 -2-422- (5-methyl-isoxazole-3-

carbonyl) -amino] -propyl}-morpholine-3-carboxylic acid (6-

chloro-9H-beta-carbolin-8-vyl}-amide

[00206] The desgired compouﬁd Was prepared using [4-(2-
Amino—propyl)—6,6—dimethyl—morpholin—B~ylmethy1]—(6—chloro—
9H-beta-carbolin-8-yl)-amine and 5—methy1isoxazole carbonyl
chlbride following Method E in 61% vield.

'H-NMR (300MHz, DMSO): & 11.2 (1H, s), 9.98 (1H, s), 9.0
(1%, s), 8.7 (1H, d), 8.6 (1H, d), 8.2 (2H, m), 7.9 (1H,
s). 6.47 (1H, s), 3.87 (2H, m), 3.17 (2H,m), 2.9 (lH, 4),
2.7 (1H, m), 2.3 (4H), 2.1 (1H, d), 1.29 (3H, s), 1.15
(6H, m).

Retention time (LC, method: ammonium acetate standard):
1.81 min.

MS (M+H+): 526




(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,
WOlQQ)UOi’Mﬁ‘Ol (dd 1H) 4 18 (m 1H), 4.78 (d, REJ/USH09811080
- g“ I—l!)‘le 7 i, 8.29 (s, 1H), 8.50 (d, 1H),

r 08" '™ IH)" . Bg (s, 1H), 10.94 (s, 1H). Retention
Ti me (LC nmet hod: annoniun1acetate-standard): 1.70
mn. M5 (MtH*) : 474.1 EXAVPLE 50:

4-(2-[(2, 4-Di net hyl - pyri dimk2@=car bonyl ) -

am ﬂ}%] %’Erogylé}ﬂﬁmﬁ. %I et hyI gEr_Eho! [ Eeils_ %a%r lgoxgl [ g 11-

ami@éo- 9H— beta car boI i n- 8- yI) am ne nad 2, 4-di rret hyI
—nicotinic acid follow n% Met hod E in 50%y| el d.

[00Z207INVR ( 800R+BI pRYBRFOoPS1l 1627 -fimetdyl-rorpheline-3-

cafpipt 1 ailg PSS Pttt W A P

sah) 230048H, wa, Sﬁsﬁﬁnﬁhb’l idh) dith3ofBhethpnel . (2 q 6it)
m.acet at e

trg%%m L eMng" ¢b' Moo e R R T S B ee (2

géi@ﬁggﬁ/ \Qéﬁgsgddedlggmumbﬁsi?{ After one hour at
- di net -4-{2-[ (pyrazi ne- 2-carbonyl) -

r09m1heyppr@pyr? ﬁ@lﬁﬁ@tlW@SSI@@PE@ﬂbeC:&§a¥Y evaporation.

hl . -
A

(59ashphoDy) )-dbchi dirbekhirenenr phokiuat3 Rl rethyd )] -Hb-ecford
| oro- 9H bet a-carbol in-8-yl)-am ne and 2-pyrazine
20@E¢phoxylic acid following Method E in 62%yield.

H—é@'\/&d@w réMOveStd2c8c{lhhesd) 2107 89 Sk §)i2.3
(s, 1H), 10.2 (s, 1H), 8.9 (s, 1H), 8.6 (s, 1H), 8.4 (4,
iH), 7.9 (4, 1H), 7.8 (s, 1H), 5.4 (s, 1H), 5.2 (d, 1H),
4.2 (s, 1H), 3.8 (m, 2H), 3.2 (m, 1H), 2.6-3 {m, 7H), 2.3
(a4, 1H), 2.2 (t, 1H), 1.4 (s, 3H), 1.2 (s, 3H), 1.1 (d, 3H)
LCMS (ammonium acetate standard method) retention time =

1.62 min. (M = 473; M = 471).

EXAMPLE 49: {{8)-2-[(8)~5~({6-~-Chloro-9H-beta-carbcoclin-8-

ylcarbamoyl) -2, 2-dimethyl-morpholin-4-yl]-1-methyl-ethyl}-

carbamic acid methyl ester.

[00208] To a solution of (8)-4-((8)-2-Amino-propyl)-6,6-
dimethyl-morpholine-3 carboxylic acid (6-chloro-9H-beta-
carbolin-8-yl)-amide hydrochloride salt (3.45g, 6.59
mmole) in 68ml of dry pyridine, was added in three portions
over 1.5 hr, a 3M DCM solution of methyl chloroformate
(9.2 ml, 27.6 mmole, 4.2 eqg). After 2 h, 10 ml of water
were added and the mixture was concentrated to dryness. The

residue was partitioned into 150 ml Of EtOAc and 100 ml of




(1H s), 9.0 (1H, s), 88 (IH d), 8.6 (1H, d), 8.4

s 8.2 (1H, m, 4.5 (1H, m, 4.1 (2H, m, 3.1

W0(29M109ﬁ}7 2.1 (4H m, 1.23 (9H n). Retenti RET(FSI04/011080

(LC, nethod: amoni um acetate standard): 1.69 mn. M
(M+): 522.2 EXAMPLE 52: Pyridi ne-3, 4-di carboxylic acid
4-({2-[5-(6-
chl oro-9H[ 3- car bol i n- 8- ylcarbannyl) 2, 2-di met hyl - mor p
holin- 4-yl}-I -net hyI et hyri2dmi-de} 3- net hyl ami de

AP oy Bh AT TS 1t AT ¢ arBer BPeRbRtat: Sasens

phlsids u%rgléx@fadt%d mocmmo Gl 32F NERGAY . iTh®. SottbiRéd
dry acetonitrile, was added 3, 4-pyridinedicarboxylic

orgyidt I%@(@ﬂ@ “@Iﬁarﬁmfée}s%h‘éehﬁ‘@ﬂ}@@mm@i (w@eni (2X50
I ti rred at_anbien
Hﬂge%%g?a Ure f§¥f%ﬁS’Tﬁ§ﬁ§% ven % An PEnbvBGtigsred

. tor eruartsor e&&!ereasQJ’dﬁlé head qmadiﬁmsm aKEMH & (%O
ridine To the resulting mxture_was added

o0/ GHChg) Sl 2 £Bro T KRSk Polz AY? BiglhoPE) the

de%ri‘i-e@)?ro 49 g, 0.21 mmol e). The reaction mixture was
stirred for 4 hrs, the solvent was renoved under

HrHMBcé3Qﬂe§§EneC§ﬁd3lhe5 tedbdde, waB) palt8i daed3Hht 01.42

23%&%%%%3@ qﬂﬁ’T%ggﬁ%héggé@gfgggzﬁgqugauéuﬁhas%'86

_ (dwas.}ﬁx,t radeddaw cenw th &8 Qie, 38he =i ped DEgani cot
ph ases wer e succeSS|veg% washed with water and brine

(dghi ddDoveh Mydmu, 1d orcentFat’Ed - cordi et@i ylHThe? - 97
(Sre |}p}ue9/\@59 P i figgd on sy liga gel | (A% P@OTI%HZ%L%S (s,
gi've the title conpound as a white solid in 36%

1H9| el 94+ (VR 1E300MHz, DMBO): S 9.24 (1H, s), 8.17
Re %H,ts%a)’n éf‘lgn]é( 1(}(;',12‘,'1’ m@t’ho D St'ilurH acetat(e éta?rzdard)

1.70 min.

MS (M+H'): 474.1

EXAMPLE 50: 4-{2-[{(2,4-Dimethyl-pyridine-3-carbonyl)-

aminoj-vropvll} -6, 6-dimethyl-morpholine-3-carboxylic acid

(6—chloro-9H-beta-carbolin-8-yl)-amide

[00209] The desired compound was prepared from [4-(2-
Amino-propyl) -6, 6-dimethyl-morpholin-3-ylmethyll-(6~-chloro-
9H;beta—cérbolin—8—yl)—amine nad 2, 4-dimethyl nicotinic
acid following Method B in 50% yvield.

‘H-NMR (300MHz, DMSO): & 11.27 (1H, s), 10 (1H, s), 8.9
(1¥, s), 8.37 (2H, d), 8.24 (34, m), 7.8 (1H, s), 7.04 (1H,
d), 3.91 (2H, m), 3.1 (2H, m), 2.36 (4H, m), 2.1 (3H, m),
2.05 (1H, d4), 1.3 (3H, s), 1.2 (6H, m).

Retention time (LC, method: ammonium acetate standard)

1.53 min.

MS (M+H+): 550




d, 3.08 (2H, d), 3.35 (1H, m, 2.4 (3H, nm), 1.86 (4H,
m, 0.5 (3H s), 0.37 (6H m. Retention tinme (LC,

WO 9Med67 ammoni um acetate standard): 1.46 m RCT/NS2004/011080
(MrH+) : 579 EXAMPLE 53:
6. 6- D net hyl - 4-{(4- et hyl - pyri m di ne- 5-
car bonyl ) -am no) - propyl ] - nor phol i ne- 3-car boxylic acid
(6- chl-oro-9H beta-carbolin-8-yl)-amde [00212] The
desi red conmpound was prepaﬂ@@-accordi ng to Method E

from/[4-(2-An no-pro 6- di net hyl - nor phol i n- 3-
BXAERS g @ssr@mé’amgma{a -LpEeeing: argamgm

be&%rmaﬁnm-ys) %mmea d).8 3 (2H m 8. 22 8 17 (2H

(1IH, s), 4.2 (1H m, 3.93 (2H,
[001530J 2. 9ng9mesmedzcem?@vndn‘yas ZPIGPQFIG‘dn)frO@ éé (@H

Aﬂu_&ﬁa%?ﬁ%{acg§a?%d%?gﬁgﬁﬂg§8fpﬁbﬂ§ni§C&1H§EB%E]— (6- chloro~

9 HAM2 20044 Q1921 17— BCSF1 YS2niré oan@smupyrazanemwppzyam acid
S)-6,6-Di met hyl -4-{(3) - 2; - met hyl - pyri di ne-
foél% r?ﬁ‘?’?g% 'ﬁo}gp%gﬁy}’}éﬁér phol i ne- 3- car boxyl i ¢
d(@@ﬂbﬁﬁ! Ormustt beg arxay bals n-Sy ylde agd dein, [ 99218] 42
The esired corrpound was Ere pared according to Method

(1 fglom{ S - 41 ( Sp) 2- AnBndLlBr 0Pyt ) Beb6{dHmethyl 8-4 (1H,
s),?gé_fg% i}?edﬁagggngghgglﬂ?' dy . L 25w, 3.1 (m, ), 2.1.

(48 y i) uox paB (Bl e mal t and 4- met hyI nicotinic acid in

79% yield, 1H NVR ( DVBO- d6
Retlerztzlyccxa gipe iL%s hg%Hz amepRLY %Hﬁga 646*:%.?1%%@
Gad M 1H), 299(d 1H), 322(m1H) 3.94 (m2H),
423(m1|—|) 7.26 (d,1H), 7.90
MS (M+): B22.

EXAMPLE 52: Pyridine-3,4-dicarboxylic acid 4-{{2-[5-(6-

chloro~9H—B+carbolin—8~ylcarbamoyl)—2,2—dimethyl—morpholin—

4-y1l}-1l-methyl-ethyl}-amide}3-methylamide

[00211] To a solution of [4-(2-Amino-propyl)-6,6-
dimethyl-morpholin-3-ylimethyl]- (6-chloro-9H-beta-carbolin-
8-yl) -amine (100 mg, 0.132 mmole) in 0.6 ml of dry
acetonitrile, was added 3, 4-pyridinedicarboxylic
anhydride (21mg, 0.15mmole) and triethylamine (102 ml,
0.8mmole). The reaction mixtﬁre wasg stirred at ambient
temperature for 1lh. The solvent was then removed under
reduced pressure and the residue was taken up into pyridine
(0.6 ml). To the resulting mixture was added 2M
methylamine solution im THF (0.2 ml, 0.4 mmole) and EDCIT
(40 mg, 0.21 mmolé).The reaction mixture was stirred for 4
hrs, the solvent was removed under reduce pressure and the

residue was partitioned into EtOAc and 1M aqueous KCOs.




(s,IH, 8.16 (d,1H), 8.23 (s,1H), 8.34-8.46 (m 3H),
9.02 (s,1H),10.04 (s,IH, 11.27 (s,1H). Retention
WO TomwolleT, net hod: ammoni um acet at e st andar d) PCT/US2004/011080
2.22mn. M5 (MrH+) : 535.5. EXAMPLE 47:
4-[2-(2- Am no- 2- met hyl - propi onyl )] -6, 6-
di net hyl - nor phol i ne- 3- car boxyli ¢ aci d(6-chl oro-9H ( 3-
carbolin-8yl)-am de [00214] A solution of
{2-[5-(6-Chloro-9H (i -carbeli®8- yl carbanoyl)
2, 2-di met hyl - nor phol i n-4-yl]-1-nmethyl -ethyl }- carbam c
Thac sepaeate@uayﬂue@sn%@h(a’ﬁe wagy exarwtméolqwmqe THAL BrOAc.

ThFe)§8%$gﬁsetﬁ7|ar 5—’5%6’32% 56 %ean%r a%’e S e pr aé 1{(]'Edst"Jleth

walaeokhhapse iwet h Gl 2vie? MgSOHL)and‘ﬁbnteﬁ&rateﬂhe
crude _internediate, TBTU (54.0 , 0.17 nmmol), o
compiletR}Vanithe Fesidug wag, E@rﬁ%g% fRg silica ‘gel (10%
LeRta Pyt Qxy Nor2-dBtdWilra QP QR £r &Ckdh ia
Me%ﬁ[SEgchtﬁ 0. 2?1%:'%’1{@;'&1%0'\' I;rrl%jin\/\&sls, AT od Ao B
36kogteidnperature for 18 h. The solution was dil ut ed
with H20 (20 @ﬁg and oured into a se aratorﬁ f unne
YHOPR af 3O SPke 3 2hntBr i ks (Bl KLY LETRL- vb81
004/ 0921 7 00 1 131 ur. S (1h,
(zéhaﬁleh in the ’a%r’s%&ré&gﬁpg?éte 0 ?l)g zfau\eggus{
ayl, ayeﬂB\A/asHextﬂnacBeGSV\A(ﬂhI EtDAC 2(.2 )(3510 m)),. 1TH6 (4H, m),
conbi ned orgagc Izé%/ were dried, filtered and
0-conéBnt Fared.- Thd @ ‘product was purified by flash
Re%QhE&BhOﬂaﬁehxzkp Yiehdda ¥eklooWusOlhicd e Qtdhd-a2M0:
whi was shown by NMR and LCMS to be
1.46] mlpz am no- 2- et hyl - '
p yl 6- di met hyl - nnrphollne 3- carboxyllc
MS t{g? %I'?%ro 9H (3-carbol i n-8yl)-am de. 1H NWVR (300
I\/Hz DI\/BOdG) 6 12.94 (br s, 1); 11.36 (br s, 1);

EXAMPLE gs 1) .6 Dlmetgf?{ {(84 Eo’ngetgqu1~%)fri§di2cérl(ed-’5-l)’

carbonyl) —amino) -propyl}-morpholine-3-carboxylic acid (6-

‘chloro-9H-beta-carbolin-8-yl)-amide

[00212] The desired compound was prepared according to
Method E from [4~(2-Amino-propyl)}-6,6-dimethyl-morpholin-3-
yimethyl] - (6-chloro-9H-beta-carbolin-8-yl)-amine and 4--
methyl-pyrimidine-5~-carboxylic acid in 55% yield.

lg-NMR (300MHz, DMSO): & 11.26 (1H, s), 10.04 (1H, s) 9.04
(2H, m), 8.66 (1H, d) 8.3 {(2H, m) 8.22-8.17 (2H, m), 7.9
(1H, s), 4.2 (1H, m}), 3.93 (2H, m), 3.2 (1H, m), 2.98 (2H,
m), 2.6 (3H, m), 2.1 (2H, m), 1.36 (3H, s), 1.23 (6H, m}.
Retention time (LC, method: ammonium acetate standard):
1.55 min.

MS (M+H+): 537




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);
WO 2002292163. 12 (m 1); 1.44 (s, 3); 1.41 - 1. 38CTaS2@)/011080
1.28 - 1.24 (m 2); 1.22 (&, 3); 1.25 (s, 3); 1.11 -
1.07 (m 1). NH4OAC standard conditions. DAD Rf =

1.31 min. MH = 501. EXAMPLE 55: 6,6
D net hyl -4-(1, 2, 3, 4-t et rahydr oi soqui nol i n-
3-yl met hyl ) - nor phol i ne- 3- eatBoxyl i c acid

(6 chI or o- 9H— beta car bol i_n- 8- am de [00215] The
54 ] e dna ! ) el - tdee gridine-

aelcis et
.chiskoteHbeydL0h$QQMHmM84yi)ﬁmhdéhyde 1H NMR ( 300MVHz,
%? 1 (1H, s), 8.68 (1H d 8.52 1H, d).. 8.41
[005 d), Tl?eaéeeimedd)compozﬁld(m L ePPR a(qcrsprc?ang to
1 , 4
Meﬁ?ga & @r?ﬁ)(8§ ? éQS (1H %dzbﬂég%gH n) i d%%%EH
monphol;ﬂe(-chamboxyAac( alalds) -rmx(csiﬂﬂ—éjeﬂ%efmhmm&

v AR b 5500 089 pa T St s POt Gyt nidiighic acid

111(17/9H+if1e;5;&5 | NTERVEDI ATE 59:
- D et hyl - nor phol i ne- 3-car boxyl i c

H-(l\@!*%h(%% I@Eﬂzo PMFBofih: &yl )2k %éﬂ)rmls%@t (fodhe]L1-36
T che 0 ol f 3-
(SéngI ol Fnﬁg k?fﬂc\gﬁb;ré?ul 11[glcli{'s,rnat hyl - rmrplhggl_l n2e 949- (d, 1),
3.zar khoxyH) ¢ acea t(er,QHC)ut)él 28st(er, 160Q. 4 @6 223, L.:1nol7) . 20
[ h d 1 ]
(snis) " TRe T8, 4k thon Bl R 1 ot 0 4R ot 3H) 1 Gorh?

(st empenat uae(s dew) i, nquvchstum a pal e brown
precipitate began to form
Retention Time (LC, method: ammonium acetate standard) :

2.22min.

MS (M+H'): 535.5.

EXAMPLE 47: 4-[2-(2-Amino-2-methyl-propionyl)]-6,6-

dimethyl-morpholine-3-carboxylic acid({6-chloro-9H-p-

carbolin-8yl)-amide

[00214] A solution of {2-[5-(6-Chloro-9H-p-carbolin-8-

yvlcarbamoyl) 2,2-dimethyl-morpholin-4-yl]-l-methyl-ethyl}-
carbamic acid tert-butyl ester (70.2 mg, 0.14 mmol) in TFA
{2 mlL) was stirred at room temperature. After 15 min, the
reaction was concentrated and the crude product was
azeotroped with CHsCl, (2 x 5 mL). A mixture of the crude
intermediate, TBTU {(54.0 mg, 0.17 mmol), triethvlamine (0.2
mi;, 1.43 mmol) and 2-tert-butoxycarbonylamino-2-methyl-
propionic acid (45.0 mg, 0.22 mmol) in MeCN (1 mL) was
stirred at room temperature for 18 h. The solution was
diluted with H;0 (20 ml) and poured into a separatory
funnel containing EtOAc (50 mL), and brine (50 mL). The




The m xture was poured into a 250-nL vol une of

vigorously stirring Et20. The resulting slurry was
wopiveth7at room tenperature for 15 m nutes, POTANS2004/011080

filtered to yield a pale orange solid. The solid was

pl aced on the high-vacuum punp overnight, after which

9.71 g of 6, 6-dinethyl-norpholine-3- carboxylic acid

(6-chl oro-9H (3-carbolin-8-yl)-am de was obtai ned

(99% vyield). 1H NVR (DMSO-d@831380MHz) 5 13. 47 (s 1);

1177(3,1)942@53 1); 8.86 (d, 1); 8.66 ?1
migkBg g drad )shakeas gud the layeys Wﬂ%?%lmir@;e 4 0Bhe

acpiBbug 1avep e “sitradhediriPanierhe i Pt - Dl

cdiibimndd Acﬁrgﬂmlc l\di'&jreraﬁ%r&)@tm 5511tered and
4-( 2- Amno but yl ) -6, 6-di nmet hyl - nor phol i ne- 3-

cnpaEAied aci The cCrHio R  oMEGt i PHL Bi§H ) byinf Yash
cﬂfﬂﬁ&%ﬁéf%%ﬁﬁﬁ%?/y%%fgna[§EE@8% é@if&d(gim@5m50|é?m?dwhlch

usi ng
weca rdhoiwm-187 NG rdoadiroydMS 26 @ -loke et hy+ {Emmpinmdwfmeméthylu

ST T%eﬁ%ﬁsbf R PR LR

OISR - 9 iR 20044 éﬂqﬁi’@OM 011080 --133-
L LH-NI\/R(DI\/ISOdG 300l\/Hz) S . (s, 1) 8.37 (d, 12;
HgNKB. (B0 E’IZ:891@0(§16)I) 671§5=°>(40| (bm) ;s,6. 125 Agr-%6 (br s,

2); 3.85. ( ); 3,4m 9,4d, -, .
193 1031302(s, ﬁ) smoe? )6,7833291 bé 1) 5?272_?2&&1 1);
8 21.920((:’(,m1)1,) '729514(4;1 1 ,1)4 1758 4. 5250n(ra),1)4 4832 4.13
(s,..3); - 3, (m,1); 18 ;
(migdionc 4t d’ar‘gde:% Hﬁ’tljo)n's @A R;?( Bi7 jrﬁ'n §h% = 3.12
(nft30) ; 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).
NHy,0Ac standard conditions.
DAD Re = 1.31 min.
M+H = 501.

~

EXAMPLE 55: 6,6 Dimethyl-4-(1,2,3,4-tetrahydroisoquinolin-

3—vimethyl)-morpholine-3~carboxylic acid (6-chloro-9H-beta-

carbolin-8-vl)amide

[00215] - The desired compound was made following the
procedure outlined in Method C using 6,6-dimethyl
morpholine-3-carboxylic acid and (s)-tetrahydroisogquincline
aldehyde.

"H-NMR (300MHz, D0): & 9.1 (1H, s), 8.68 (1H, d), 8.52

(1H, 4), 8.41 (1H, d), 7.68 (1H, 4), 7.27 (1H, 4}, 7.06
(1H, m), 6.97 (1H, d), 6.84 (1H, m), 4.31 (2E, m), 4.09
(2H, m), 3.68 (1H, m}), 3.56 (1ﬂ, t), 3.2 (2K, m), 3.06 (2H,
m), 2.7 (2H, m) 1,48 (3H, s), 1.32 (3H, s)

Retention time (LC, method: ammonium acetate standard)

2.43 min.




EXAMPLE 57: 6, 6-Di net hyl -4-{2-[(2-net hyl - pyri di ne- 3-

car bonyl ) -am no] - but yl ) - nor phol i ne- 3-car boxylic acid
woO fo64/020d70r 0- 9H (3-carbol i n-8-yl)-ani de, HCl sPd1/US2004/011080

[00218] To a solution of ~

4-(2-am no-butyl) -6, 6-di net hyl -

nor phol i ne- 3-car boxylic acid

(6-chl oro-9H (3-carbolin-8-yl)- am de (100 ng, 0.233

mrol ) in pyridine (4 nL) wassadded 2- nethyl-nicotinic

acid (38.4 ng, 0.280 mmol) and EDCI (71.5 nyg, 0.373
MS ntiotH+) Th20Sol uti on was stirred overnight at room

tenperature, then diluted with water (5 nL). The

m xture was poured into a separatory funnel and

INEEkMESIATEUSbher sWsthiwatel 1 (20rPhbl i e Mo ML ME8Y acid
extracted with EtOAc (2 x 20 nL), then the conbined

(6 vrlghere—PHyRreavbedinngshéd -Rint Hebr Hrd. SEHE or gani c
dri e g ultate, fi redq.and
moiﬁacentra?e% ?ge§¥e EOQB ggﬁFEgb ro&n%o(ﬁ whﬁ%ﬁ%wgga%
cafislin-e8-vi Garibhmoinl CRE onraﬁmgéahw ~mbehbasuet-idng
yel | ow, solid_was dissol i n_methanol (2 nL) and

catiero T B e A oRE T 5 RV S e sate LO TR B S2uornes) 18

me@ciér[éi?d(ii)fmﬁ ”&r&‘é‘t§§de&ihﬁ6109ﬁca%£c§h%d (afr, wheks) 103 The
6, 6-d|net hyl - 4-{2-[ (2- net hyl - pyri di ne- 3-
reaccaxmwa)s asthofeduf9r) 3domphokeaeas- capmom:knp@ra@mre ,

3- |in-8-yl d
audifio SO0 Pk S O8EDY) BeHaYbreBlhitab Rl ckaR
Théﬁﬂﬁkﬁdré ﬁ§s3ﬁoﬁbédsln&¢ a12591meﬁoiume1b£ ilgb%oh@&y
): 9.44 (s, 1); 8.85 (d, 1): 8.73 - 8,64 (m 3);
stierlsﬂzlq £t éﬂfsez resulfjing shiysy wWas stpyredgzagsroom
teéﬁ@ré% ré @5r 1§ &Eh&?é 1)thgn9§11t%r§a EH‘y&Eidz 7ﬁale

orimgeisqlld 23Tms s@);dOW@S placeﬁ oNHﬂﬁAchsghﬁdacuum pump
ové%ﬁggﬁépngfter [LlCh S. 7?6 E'6P%thimgﬁgy1~morpholine—3—
carboxylic acid (6-chloro-9H-f-carbolin-8-yl)-amide was
obtained (99% yield).

H-NMR (DMSO-d6, 300MHz) & 13.47 (s, 1); 11.77 (s, 1); 9.42
{s, 1); 8.86 {4, 1); 8.66 (4, 1); 8.58 (4, 1}; 8.25 {(d, 1);
4.41 - 4.37 {m, 2); 4.05 (d4, 1); 3.32 - 3.28 (m, 1); 3.04
- 3.00 (m, 1); 1.34 (s, 3); 1.30 (s, 3).

NH40Ac standard conditions.

DAD Ry = 1.48 min.
M+H = 359.

EXAMPLE 56: 4-{2-Amino-butyl)-6, 6-dimethyl-morpholine-3-

carboxylic acid (6-chloro-9H-f-carbolin-8-yi)-amide (also
INTERMEDIATE 60)
[00217] Method C was followed, using 5-(6-chloro-9H-f-

carbolin-8-ylcarbamoyl} -2, 2-dimethyl-morpholine-4-
carboxylic acid terit-butyl ester and the appropriate
aldehyde, (l-formyl-propyl)-carbamic acid tert-butyl ester.




| NTERVEDI ATE 61:
4- (2- Ami no- 3- et hyl - butyl) - 6, 6- di met hyl -

WORHMIPABIST ne- 3- car boxyl i ¢ aci d PCT/US2004/011080
(6-chloro-9H/3-carbolin-8-yl)- am de [00219] Method C
was followed, using 5-(6-chloro-9H (3-
car bol i n- 8-yl car banoyl ) - 2, 2- di et hyl - nor phol i ne- 4-
carboxylic acid tert-butyl ester and the appropriate
al dehyde, (1 fornyl - 2- met hyl33ropyl ) - carbanlc aC|d

(@M‘l)‘mgg %ﬁ’fmz‘él EEN%%DFOQ%%O%& (ﬁ)' 3 98-19

(d(d,l)l)ys 61571(dbr1)3 )85 3(6931 368675(”(1b£)s 318 3 g6 —
1); 1°(d, 1); o (m 2); 2.721

3. @éd (llré)g)z ﬁ51§7d f>)513(1 e —‘L ). 828(9?1(6:,) 1)L .79 s 2.74
%r‘da%dsgf)ndlit |’5c%)ns§n DAD 2260 %72% égmﬂi OZASILAEI {d,

1)EXAIVBI8E—5& 50, G mat hyl 34- {@,mebhy -2 (2-1ethylm, 1);
ri di ne-3-carbonyl)-am no]-butyl}-norpholine-3-carbox
1 5%Ids'aéld nghﬂéro QH—(S carbolin-8-yl)-am de
NHE@.Q@ZQﬂ:aHQaEdSQ&HEH.QEOHE
-(2-am no- 3- et hyl -but yl) -
DABi Rethyl - 20rphol i ne- 3- carboxyllc acid (6-chloro-9H[3
M+§£;2%96/092167 PCT/ (JS2004/ 011080 --135-
rbofin-8-yl)-amde (1.47 g; 3.31 nmmol) in pyridine
(35 nlL) was added 2-nethyl-nicotinic acid (544 ny,
3.97 nnDI) 6and EDCI (% 02 0 ? 30 nnDI) The sol%tlon

l‘ u D A_

chivatrer 9050 -kYbahdnEBEAd ) 6kﬁﬁdﬁL)HCIhea1kayers wer e

S Ty T M T
mokgylaﬁn\éesec\a@*ébﬁglw BcBE NE-chheror9anipt daayRr iWas-yv1) -
amg&ge%loo mg, 0.233 mmol) in pyridine (4 mL) was added 2-
methyl-nicotinic acid (38.4 mg, 0.280 mmol) and EDCI (71.5
‘mg, 0.373 mmol). The solution was stirred overnight at
room temperature, then diluted with water (5 mL). The
mixture was poured into a separatory funnel and diluted
further with water (20 mL). The mixture was extracted with
EtOAc (2 x 20 mL), then the combined organic layers were
washed with brine. The organic layer was dried over
magnesium sulfate, filtered, and concentrated to yield a
vellow-brown oil which was purified via column
chromatography. The resulting yellow solid was dissolved
in methanol (2 ml) and HCLl in Et;0 (2M, 2 mL) was added.
The mixture was stirred for 5 minutes, then concentrated to
yield 103 mg of 6,6-dimethyl-4-{2-](2-methyl-pyridine-3-
carbonyl)-amino]-butyl}-morpholine-3-carboxylic acid (6-
chloro~9H-f~carbolin-8-yl)-amide (71% yield).




over magnesium sul fate, filtered, and concentrated to
yield an orange sem -solid residue which was purified
WO 2004/0836Unm  chr omat ogr aphy. The resul ting yePCHWSHOUPDLES0
was placed on the high-vacuum punp overnight, after
which 1.43 g of 6, 6-
di net hyl - 4-{3-net hyl - 2-[ (2- et hyl - pyri di ne- 3- car bonyl )
- am no] - butyl }-nor phol i ne- 3-carboxylic acid
(6-chl oro-9H (3- carbolin=8lyfy=am de was obt ai ned
(77% vyiel d). O d6,  300MHz) S 11. &
"HMRg ?%501§6 93@§Mﬂéé S133. §14ébrd§» 1y élsé (db 1F
m 7297 (A d, Hbd { dd,y 1)g 23
(d%%'} (%’%% 1j 12 (4% (f'§ 1)3 99 856 (48 q” ? 7733 2 04
(m— 3)198(52 =3 3}028(62 10s, 285 7 (4, (<L) ; 1)2 542 §%6,- 3.55
0..(dd, 1) 1.(d, 1), 5 195(m )
(my) 535287 06 (@ BT §95 (al L Gad (LB (=
3)NH4Ogg st qnd@r dnpmidltllorﬁ DARIRf (i B.)67 13n MH 5 ;
563. Ali EXAMPLE 59:
1.836{Bi met hyP-43{ ItmeBiyl - 2- (S)-[(tetrahydro
f n n but yl } - nor phol i ne- 3-(S) - car bo
NH?(%? Séaﬁ&gd%’%g%%figg%gﬁh b- carbol i n-8-yl)-ani de
DAP08224]1 Toe desired conpound was prepared foll ow ng
Met hod E fromInternediate 61 and the appropriate
M+HcFd54We 2004/ 092167 PCT/ US2004/ 011080 - -136- 1H NMVR
(300 MHz, nethyl-d3 alcohol-d): S 0.87 (m 6H), 1.25
(d, 3H, 1.37 (d, 3H), 1.81 (m 1H), 2.10-2.47 (m
INTERMEDZIAGE G 2M)-( 2&.A1111£(Q113-m¢)thy§ -2ty ) 16H)6 @igethyl-

mo%aq’o:_ltggn’gz ?&‘8‘39: 4 0?1 (g}ﬁﬁc&q e%%j)ﬁo ]Ig%{ﬁé—yl)—
amigkhod: anmoni um acet ate st andard) 1.73 mn.
'IDO&?ETH): %é%hod ¢ was followed, using 5-(6-chloro-9H-f#-
.carbolin-8-vlcarbamovl) -2, 2-dimethyl-morpholine-4-
carboxylic acid tert-butyl ester and the appropriate
-aldehyde, (l-formyl-2-methyl-propyl)-carbamic acid tert-
butyl ester.

H-NMR (DMSO-d6, 300MHz) & 2.05 (s, 1); 8.37 (d, 1); 8.21
(d, 1); 8.16 (4dd, 1); 7.90 (4, 1}); 6.7L {(br s, 2); 3.83 -
3.86 (m, 2); 3.18 - 3.14 (m, 1); 2.91 (4, 1); 2.70 - 2.65
(m, 2); 2.21 (4ad, 1); 2.15 (4, 1); 1.74 - 1.66 {(m, 1); 1.31
(s, 3); 1.19 (s, 3); 0.85 {4, 3); 6.80 (4, 3).

NH40Ac standard conditions.

DAD Re = 1.27 min.

M+H = 444,

EXAMPLE 58: 6,6-Dimethyvl-4-{3-methyl-2-[{2-methyl-

pyridine-3-carbonyl)-amino] -butyl}-morpholine-3-carboxylic

acid (6-chloro-9H-B-carbolin-8-yl)-amide
[00220] To a solution of 4-(2-amino-3-methyvl-butyl)-6,6-

dimethyl -morphol:i.ne—.?: ~carboxylic acid (6-chloro-9H-p-




| NTERVEDI ATE 62:
{(S)-2-((S)-5-(6-Cnhl oro-4-nethyl -9H1 -
woceswkien- 8-yl car banoyl ) - 2, 2- di net hyi - nor phol ipeTArSgédds011080
- methyl-ethyl]-carbamc acid tert-butyl ester [00222]
A solution of (S)-4-((S)-2-tert-
but oxycar bonyl am no- propyl ) - 6, 6- di net hyl - nor phol i ne- 3-
carboxylic acid (3.316 g, 10.5 mmol) (prepared by
reductively al kyl ating (S)}-636-di net hyl - nor phol i ne- 3-
carboxylic acid with N-(tert-butoxycarbonyl)-L-al anal)
cairivo ldmmBcydus-guirdedi fle. 47755 ) . 3dagnresi )} rise pyridome (35

tenperatyre . .. .
g e PR RIS el B RS B4R g1 BeY gomod)
an@: @Hdmll). oy addeh il owedriy Gt {dn 894s Ostildrdda 6.5
mmol ). The reaction was stirred at roomtenperature
hofugns B4~ X®dwo dreypanidueg gdheT i ird iwhtihagater (100
artizally .. concentrate 14 i d
ranst &r )rfnéﬁ&l%g e ‘"}assg ao(rj%lriegdf qu#ﬁ né(/avi ééh‘{%(%rﬁg é?u#%qnvég and
didltdde dusttdtebriing WEkerl)s Gml )exdudictenhod (16 EENC. The
(3 x 100 nL). .The conbi ned organic¢ |ayers were washed
 Layee BiGRe SHANEH AT SRR R (MR SRR javer was

exdbiid A Wdank mesidue Lo dimt,) Chnamrataok apbo{Qs8%rganic
MEOH 7 CH2C12) yi el ded {(S)-2-[(S)-5-
lay@rEhiwsus Aaedted widh (B bol The Sngasardabayey e -dried

di met hyl - mor phol.in-4-yl]l-1-nmethyl -et hyl }-carbam ¢ .acid.
o TR Lo e 11N S5 R g v Yiela
an? QRArIRY HefiPGH 1432 G QlikD 8thich hdves gt NMRd 39 MElumn

DMSO-d6): b 11.25 (s, 1) 9.94 (s,. 1) 8.88. (s, 1) 8.18
chremapparapiys, The Zepising yel ey (3plag waggplaced on

ey St ety Py oV sk, Vb 43 o6 o
i freh £ HL - At {34 metivhys) — 2120) { 2-miee Hosk -y r 1 08 { 3 ca@bony 1) -
aﬁggg?@%ﬁ%§l?*%é%ﬂﬂ%%%ﬁé— s%arﬁ%§%1£g 5Ef%cwélgﬁhoggf§§iﬁ—
carbolin-8-vyl)-amide was obtained (77% yield).

'H-NMR (DMSO-d6, 300MHz) & 11.32 (s, 1); 10.08 (s, 1); 9.02
{s, 1); 8.46 (44, 1}); 8.38 (4, 1}; 8.21 - 8.14 (m, 3); 7.97
(4, 1); 7.64 (dd, 1); 7.23 (dd, 1}; 4.23 - 4.14 (m, 1);
3.99 —- 3.87 {m, 2); 3.22 - 3.19 (m, 1}): 3.02 (d, 1); 2.85
(dd, 1); 2.52 (s, 3); 2.30 (dd, 1}; 2.11 (4, 1); 2.05 -
1.95 (m, 1); 1.32 (s, 3); 1.21 {s, 3); 0.93 (d, 3}; 0.86
(d, 3)..

NH4,OAc standard conditions.

DAD Re = 1.67 min.
M+H = 563.

EXAMPLE 59: 6,6-Dimethyl-4-{3-methyl-2-(8)~|[ (tetrahydro-

furan-3-carbonyl)-amino] -butyl}-morpholine-3-({8)-carboxylic

acid (6-chloro-9H-b-carbolin-8-yl)-amide

[00221} The desired compound was prepared following
Method E from Intermediate 61 and the appropriate acid.




EXAMPLE 60:
(S)-6,6-Dinethyl-4-{(S)-2-[(2-mnmethyl-pyridine-
wo 3eoaaptienyl ) - am no] - propyl } - nor phol i ne- 3- car begyhisgoo4/011080
acid (6- chloro-4-nethyl-9H 0-carbolin-8-yl)-amde
[00223] A solution of
{(S)-2-1(S)-5-(6-Cnhl oro-4-net hyl -
9H {3-car bol i n- 8-yl car banoyl ) - 2, 2- di net hyl - nor phol i n- 4
-yl]- 1-nmethyl -ethyl }-carbamBé-acid tert-butyl ester
(2.688 5.08 nmmol) in EtOH (60 nL) was stirred at
HTMMﬁwf%&%éMﬁzurQEthE%ndean@mb@1+@ﬂ (200nBY Wwas GHYedl.25

@ADL SO e [, MU S TR, .

ure nde eact’

2. eenqemt pay ed3t.acafgr dm yel loew @0l i01)(2.848®) (m,Thes) ,
id was dissolved in anhydrous pyridine (40 nlL) and

3. §\.5|‘flr 8d 4w r §8mt dmBér didur Hind & 1 gddh. 2F)i ethyddni dhe

1H§2 %08§L(sl51ﬁ mmol ) and EDCI (1.39 g, 7.28 mol) were
added.” " The reactlon m xture was stirred at room

Retempéopat Timef diL.Cl0matiwkes sancdnd-uretdndtatie atiandamt) d

. 868 g, .6.33 nmol s added. The reaction was
l'é?ip?ﬂd Mﬁt(ﬁﬁgﬂr?eﬁﬁ rature for 14-18 hours and
diluted with H20O (40 nlL). The m xture was poured into
a separatory funnel containing HO (40 nL), brine (40

INFERMERRATE: G8c (4G )ri2)y-[ (SThe nioxiairlones! -siakean -~

t l, ted. Th I
CaERpLAE) BaVHPROBREL (7 ¢ AR PR A el -

mePhganbenl-ayers riasied At Hide, e &gani ¢ WO
2004/ 092167 PCT/ 1JS2004/ 011080 --138- |ayer was

[00322%kd, fAIﬁ@i@@loan@fcdﬁdeﬁrddﬁédZ-tWEtresuIt|ng

' I E 0 dd
b BB e PR e A N e N e
catBORylit)acIlie (Pr.odbpigt atle . shimal 1) or(iedpsass oy ect ed

via filtration and air dried to yield ,
re@gftgvglgiﬁ%kﬁ}pt&ng(é ) -6, 6-dimethyl-morpholine-3-

ca®bb 1£f€t hyk apys ke e (%e%t%ﬁ%k&c%%ﬂﬂﬁr ->é|1}ana1) in
nor phol i ne- 3-carboxylic acid (6-chloro 9H ('3
angadbois npBryfineni(dé ad)awbasn ssalrived(-3.tl5bay) temperature.
6-chloro-4-methyl-9H-p-carbolin-8-ylamine (1.869 g,
8.09 mmol) was added, followed by EDCI (2.89%4 ¢,
15.1 mmol)}. The reaction was stirred at room temperature
for 14-18 hours under argon. The reaction was partially
concentrated, diluted with H20 (20 mL) and transferred to a
separatory funnel. The mixture was diluted with brine (50
mlL} and extracted with EtOAc {3 x 100 mL}). The combined
organic layers were washed with brine, dried, filtered and
concentrated to afford a dark residue. Column
chromatography (0-8% MeOH / CHCl;}) yielded {({S}-2-[{(S)}-5-
(6-Chloro~4-methyl~9H-f-carbolin-8-ylcarbamoyl) -2, 2-
dimethyl-morpholin-4-yl]-1-methyl-~ethyl}-carbamic acid
tert-butyl ester as a light tan solid (2.688 g).




1H- NVR (300 MHz, DMBO-d6): 6 11.28 (s, 1) 9.98 (s, 1)
8.81 (s, 1) 8.45 - 8.39 (m 1) 8.26 (d, 1) 8.13 (s,
WORP04/093167 (s, 1) 7.89 (s, 1) 7.64 - 7.56 (m PCTAIS2604/011080
7.12 (m 1) 4.25 - 4.10 (m~1) 3.91 - 3.82 (m 2) 3.20
- 310 (m 1) 2.94 (d, 1) 2.71 (s, 3) 2.61 - 2.49 (m
1) 2.37 (s, 3) 2.06 - 2.02 (m 2) 1.30 (s, 3) 1.16
(d 3) 1.15 (s, 3). NH4OAc standard conditions. ELSD
= 1.57 min. MH = 549, rmERwEDl ATE 63:

EHSN%ET 1r5!l ldo&%] 4mbyf'%lcj)t‘i?&8ta n yr| dll:}d_9 002 4'] 1) 8.88

g;e&a;n@)wva(% Addeds iz s oppi ng. sfzm(@,l 1)0 &, 739' pal o 3.95
of dIISOpI‘Opy| amne (1.05 eq, 80 mml, 11.

~ PHBY 300 )3 6 - W@un’d)eﬁ{ﬂf‘i rogerP§ N, JThe2 88 {d, 1)

S@ ﬁl ‘on )\cl)\%sf%l e ?4} opyrl nrbe:’at((ldci“;8 1§ i%&nﬁqﬂ 1)

1.342 (@ isn 1B (]Z.QI.']TLOS VEa)s Ja.dJEd(&,r @W se via syringe.
A beige grem pitate was observed to form The
NHaQ45E¢ gBﬁ SPFFy EANELEiIPBSE for 90 nin then tributyltin
rI® & dea( 37084, 76 mmol, 20.7 nl) was added
dropwi se via syringe and the resul ting solution
M+d Foked.to warmto RT over 2 h. Water (5 nL) was
added, then roughly 250 nL of THE was renoved on a
rotary evaporator. The resulting material was dil uted
EXAMEEd 6@t :h s ) W8 , 0GA/MREHLE 7 RGTYYSZO04/D 8D, 1 ~pvkdRine -
et her (350 nl) and washed successively wih water
srveny Lh-pmiag | onany Idamq Mlﬁlﬁﬂawfﬂhmyﬂﬂm%@ (6-

[0(&25} Difl lAO@.@-l%rtIlrdr.b lﬂﬂl{S(tsﬁ)mma«m/dS)mau (@Jﬂﬁﬂaﬁc@-z;—methyl_
colourless oil (27.5 g, 88% . This material was used

9%Bu§ér\lﬁpﬂh®u8 —ﬁfﬂrlclalréqanpwrh)f-ﬁc Qt—ldametﬁaitlentqr@ho'mm4 ~y1]-
1- Enﬁ%q. ;IEt 2081 1 2URBAT ALY TR st dhs
5.08 mmol) in EtOH (60 mL) was stirred at room temperature.
Concentrated HC1l (10 mL} was added and the reaction stirred
for 14 hours at room temperature under argon. The reaction
was concentrated to afford a yellow so0lid (2.84 g). The
solid was dissolved in anhydrous pyridine (40 mi) and
stirred at room temperature under argon. Triethylamine
{(2.20 mL, 15.7 mmol) and EDCI (1.39 g, 7.28 mmol) were
added. The reaction mixture was stirred at room
temperature for 10 minutes and 2-methyl-nicotinic acid
{(0.868 g, 6.33 mmol) was added. The reaction was stirred
at room temperature for 14-18 hours and diluted with H0O

{40 mL). The mixture was poured into a separatory funnel
containing HyO (40 mbL), brine (40 mL), and EtOAc (40 mL).
The mixture was shaken and the lavers were separated. The
aqueous layer was extracted with EtOAc (2 x 40 ml) and the

combined organic lavers wached with brine. The organic




| NTERVEDI ATE 64: 4-Chl oro-2-(3,5-difluoro
pyridin-4-yl)- phenylam ne [00225] Stille coupling: A
WO 210489197 f or mam de (256 nlL) sol ution of cruBEr/US2004/011080

internediate 63 (1.1 eq, 70 mmol, 27.5 ¢g) and

2-io0do- 4-chl oro-phenylamine (1.0 eq, 64 mol, 16.2 Q)

was degassed with N2 for 15 mn.

Di chlorobls(trlphenylphosphlne)palIadlun1(ll) (0.05

eq, 3 2 mol, 2.2 g) and~tépper (1) iodide (0.1 eq,

wer e added, and the syspensign heated ,

1aygpt, Urs G%lf%r B f%z CORTE LA oot Ry ting
reb9aRE, whisl bekedkOugh mo@qn@@mmf &Rl ide{dd and

t he di met hyl formam de renoved on a rotary
- drepupsrator & FhérEigge sedtddion C\ﬁa§ di émams |/n Etz0 (300

?Cet ARL rrec 399, )mm‘%s%% hse)%:ao 200 )
hen™ CoRcentFatedS n vacuo. eria
filtgaelvadand a&&hﬂrla&tw grl(ealfa) (rm) @yl’ﬂimﬁ‘c&@rl 4 {(8)-
succe33|vely with wate 2x200 nL) sat urat ed sodi um
2-hil g aEE AL PYEEALDGT 3( 1Y) - 2T AR - RRPYElodi um
ol n. 6200 ni.) over. e
mogﬁ*‘ga ge- 1% grg) YA co@%gentr clth%g) LRSS %1}5%“

cafsamhhl-egys_ol-eﬁm@s atsr it waat ed1vid hdiletihy) et her (50
n.) to renove the dark colour, then dissolved in the

HTWM@Q/&%%E BYSRefRhnol O £i+28rda td)rande (8n 1) 8.81
b i i t,y, a at.ed Y 0 4,0
afiorg.%gﬁe—4_§pcﬁl9or(iéa_, N9 GoRGenty ahgd g R vaqlo 07 g7 (g,
1)27(895(di,f Lhoffo-6ByrH di.564-(wl,) IphenyBdam rve 18 (an,t dn 4.25 -
lid WD, 2004/ 09216 004/.011080 140-
1. 38" (o0 “TnBin e B2 diu i Bt e 2B Becuddh e gy Fdh
1)V\ch9ut(sfuel)h§r eaur Bi qat i@). 13HNWR ((%003'\YH23 06 ~ 2.02

dnso- d é S'5.28 (s, 2H), 6.77 (d, 1H), 7.08 (d, 1H)
(m7.39 Ladd? 1Ry and 8.1%8 (@s 32HL.- IRetlent i3n Ti me (LC,

[ standard): 1.70 min. M5
NH‘%%‘%%& no obgseqﬁ‘sggig’lt‘ﬁrrERwEDl ATE 65 :
ELSPCR} of O 457 |bno-@4+1/ 3- Bagbol i ne

INTERMEDIATE 63: 3,5-Difluoro-4-tributylstannanyl-pyridine
[00224]. n-Butyl lithium (1.0 eg, 76 mmol, 47.6 mL, 1.6 M
in hexanes) was added via dropping funnel to a solution of
diisopropylamine (1.05 eq, 80 mmol, 11.2 mL) in THF (300
mL) at -78 °C under nitrogen (MN;). The solution was stirred
for 30 min at -78 °C, then a solution of 3,5-
difluoropyridine {(1.05 eq, 80 mmol, 9.2 g) in THF (20 mL)
was added dropwise via syringe. A beige precipitate was
observed to form. The reaction stirred at -78 °C for 920 min
then tributyltin chloride (1.0 eg, 76 mmol, 20.7 mL) was
added dropwise via syringe and the resulting solution
allowed to warm to RT over 2 h. Water (b mL) was added,
then roughly 250 mL of THF was removed on a rotary

evaporator. The resulting material was diluted with diethyl




[00226] Sodium bis(trinmethylsilyl)amde (3.0 eq, 130
mol, 130 ni, 1.OMin THF) was added via dropping
WORNHMERI6f0 a sol ution of crude internedi ate BETUS2@4/011080

eq, 43 mmol, 10.4 g¢g) in THE at RT under N2. After
stirring for 15 h the excess base was quenched by the
cautious addition of saturated amoni um chl ori de
solution (100 nL) and the mpjority of the THE renoved
on a rotary evaporator. Thel3Pesulting slurry was

tr d th hyl t at 400 th 2x200 nL
ot s i B AT B RaSE e gV G cembRt v 200
V) b @%ﬂ@&%%@rﬁﬁd@%ﬁl%ﬁt { P56 %919) m-c)lrled

saturated sodi um chl oride sol ution (300 ni)
omm@mmmuh&@t@ncfﬂuqmcamsu¢q>r¢<aergtera1vm in vacuo

th conce trate aro

S A S R A L S R A Pt o

a Eioasﬂmrl@sspttrlj | GAt Py, SYBEHM (THIoy tmadria) widitisneg :
with 96:4 dichl oronet hane/ net hanol to afford the

crgiden Marlont | ibrdien Rpueciddiasdiiose as an off-white

Y R

3 .Rét eiti.oMSTi (-H'LC, 488thod: ammoni um acet at e
standard): 1.70 min. M5 (MrH ): 221. WD 2004/ 092167
PCT/ US2004/ 011080 --141- | NTERVEDI ATE 66 :

INrERM Ao 44101 0-Qhto:8-CAY 005 188 Ml S 18y &9%24741;1 )~
Sodlun1n|trate (1.5 eq, 53 mmol, 4.5 g) was added

liagWiese to a solutlon of Internediate 65 (1.0 eq,

oga ™ ol il sl Wi, visani
sqﬂmﬂuam;dﬁ)cﬁﬁﬂdIﬁnﬂanMEdﬂat@acéBldladldxmas7ﬁemmﬁEwiZH15
) 5 ATEEIH & SRR RS Srahh T ar JHR 02

g ) dkRRWMASR als@ &l WM QYSkYr $bihigRd m xture of saturated

sodi um bi car bonat e sol uti on
Dichlorobis (triphenylphosphine)palladium (II) (0.05 eqg, 3.2
mmel, 2.2 g) and copper (I} iodide (0.1 eg, 6.4 mmol, 1.2
g) were added and the suspension heated at reflux for 15 h
under N;. The mixture was cooled to RT, filtered through a
short plug of celite® and the dimethyl formamide removed on
a rotary evaporator. The crude material was dissolved in
acetonitrile (300 mL), washed with hexanes (2x 200 wL) then
concentrated in vacuo. The material was then dissolved in .
ethyl acetate (400 mL) and washed successively with water
(2x200 mlL)}, saturated godium bicarbonate solution (1x200
ml) , saturated sodium chloride solution (200 mL)., dried
over magnesium sulfate, filtered and concentrated in vacuo.
The resulting solid was triturated with diethyl ether (50
mL) to remove the dark colour, then dissolved in fhe
minimum volume of methanol, filtered to remove an insoluble

impurity and concentrated in vacuo to afford the 4-Chloro-

2-(3,5-difluorc-pyridin-4-yl)-phenylamine as a tan solid




(500 nm.). The resulting slurry was stirred for 15 mn
then the precipitated solids were collected by
WO 2006092867 filtration, washed with water (300 PEB/USNE4/011680
then dried in vacuo to afford
6-chl oro-4-fluoro-8-nitro-9H (3-carboline (about 9.5
g) which was used in the subsequent step w thout
further purification. Retention Tinme (LC, nethod:
ammoni um acet at e standard=14d=79 nin. MS (MtH ): 266

00228] Sul fated pI ati num <(.3 0.1 eﬁ 1 %) was added to
(1 §@sp§%@Poh @k was used in the subseguent step

Wl&&?&o%& 1§18é{:£8n9|+p carboline (1.0 eq, 35

ammnl umformate (3.0 eq, 105 mmol,
TH-6R )30 mmarmmc( -AFH M) Sarkk® tiwe rBBuUl t6 .M nfdkdt u“rHa) y

7'€Ez?ex{cg'r el]i?\)zas,?%'rf%;?éﬁ'tﬂ%ﬁfﬁh gﬁgl I ng g”g? E:glel te(r)

ReMESH &Y W hd (E@Piﬁé§h@&DU8ﬁ1ﬁmﬁﬁuﬁehbéBalte BRenReq)
the filtrate concentrated in vacuo to afford a beige

1.50Imbn .- Me &6+H0 : wet sekpeded- i n t he ni ni num vol unme
of net hanol and added dropwi se to a vigorously
stirred m xture of saturated sodium bicarbonate

INBRkMEDOATANGS Sat YLahLedre0dl-ymehbobudB- cgebalii g
After stirring for 15 mn the precipitated solids

[00326] e col$@@i@m bys teiinehhyilpiizd) snidpadhed@ wiarh130

el 130 (R0 T 208, B SO AGHE, 0. 8n o co

a MA&&@O&& Odﬁ@&@ Intédredidtearhol{1no8eyl arBnemcy., 8 10. 4
, 70% 2 st eig as a belzg powder. ''H-NVR (300 MHz,
g) our%oT%%)atSR ‘7’6‘1‘{5{% 1\TQ-H) f‘BeJBls?JdrrHIF% foy b ](ldthﬁH)

exdedd Kdse Wils é?égcﬁgd.ﬂﬁ»thén@aﬁglgﬁs(ﬁddllﬁbn of
Retention Tine d: ammoni um acet ate
salatiznted lgmmonlids ohhorMBe( kpHuriof36100 mL) and the
majority of the THF removed on a rotary evaporator. The
resulting slurry was extracted with -ethyl acetate (400 mL
then 2x200 mL), then the combined organics were washed
successively with saturated sodium bicarbonate solution
(300 mL), saturated sodium chloride solution (300 mL),
dried over sodium sulfate and filtered. Silica gel was
added and the slurry concentrated on a rotary evaporator.
The material was purified using a Biotage Flash 75

purification system (short column) eluting with 96:4
dichloromethane/méthanol to afford the 6-Chloro-4-fluoro-
9H-B-carboline as an off-white solid (7.8 g, 82%).

H-NMR (300 MHz, dmso-dg): & 7.71-7.61 {(m, 3H), 8.11 (4,
1H) and 12.16 (s, 1H).

Retention Time (LC, method: ammonium acetate standard):

1.70 min. MS (M+H"): 221.




EXAMPLE 61: 4-(2-Acetyl am no-propyl)-6, 6-di nmet hyl -

nor phol i ne- 3-carboxylic acid (6-chl oro-4-fluoro-9H b-
WH0HM2i47- 8-yl ) - ami de [ 00229] The desired conREUGS204z011080

prepared from Internediate 66 and aceti c. anhydri de.

1H NWMR (300 MHz, dnso-d6): 5 11.70 (s, 1H), 10.17 (s,

1H),, 8.92 (s, 1H),, 8.34 (d, 1H), 7.95 (s, 2H), 7.81

(d, 1H), 4.05-3.95 (m 1H), 3.92-3.83 (n1 2H)

3.18-3.12 (m 1H), 2 87 (diddh-, 2.55-2.47 (m 1H),

2.40-2.31 (m 1H), 03 (d, 1H), 1.78 s, 3H), 1.32
THNEERMEPTATEGS6 (g, GSFklﬁﬁq -6guorg; 9§Fﬁ;0ﬁ§b@ﬁ@noﬁ—ylamlne

[oﬁbfﬁ (Lc:iﬁﬁﬁgﬁq&ﬁgggggk L%cetat§3stangarg)5 g} was added

pcﬁriﬁlﬁlﬁﬁééyto4a{§oi1ﬁ’21cﬂi@t6£|Iﬂyérﬂéﬁﬁaﬁe 65 (1.0 eq, 35

car bonyl ) - am no] - propyl ) - nor phol i ne- 3-car boxylic acid
mgl, chiHrok 418 %%1W?%C%E?—%0F'th8i%p§’ B dénd the

r n p d

T RUhOT . TESnT ht e T ats b aad Set ayni Sob ok o818y o
RRctke tﬂiﬁlﬁ@t@éﬁé&i&tacﬂﬁs@adeemSvéd 63 QSro&h&y S.

10. 10 1
e‘@%%r%éofl Fg%for% égcfégé ﬁﬁﬁ'ﬂ% ‘glalﬁ(ﬂg W%zo suvpeggeal in a
sﬂ&ﬂl G%iﬁmécﬁﬁ ébhandl 28nd- 48aéM adbwi Se 9o 32881 EBrously

2H), 24-3.15 (m 1H), WD 2004/09216

Stpgmﬁzwzvmqosb satuzgted sodiwm hifarbosmatet solufion

<s?qg%ugﬁ21ﬁg%,r§%4ﬂ&gg s %QI(% %%gﬁséf'g% o P2 If%n then

tl'(et_@)reémt]dsmdataﬁrmﬁim acetat @ 51 avcked d)y sdcﬁiom n.

fl[](t-gia% ri S0 %}E%c? %ét‘ﬂ}f'l“c% bbP¢Hh-mL) and then dried in

Va{ag ré}? "D &= MIBIIVL FRIDAILA 5 fe ¥d 19 RGFIL & B8 fne
00231 0 a suspensi on

tuth, B- El:)lg‘r)letvhyiel’[rmatmolls;m I ties baxydéguatt Ostep without

6-chl oro-9H bet a-carbolin-8-yl)-amde (2.6
further purification.

Retention Time (LC, method: ammonium acetate standard):
1.79 min. MS (M+H'): 266
[00228] Sulfated platinum (~0.1 eg, 1 g) was added to a

" suspension of 6-chloro-4-fluoro-8-nitro-9H-P~carboline (1.0
eqg, 35 mmol, 9.3 g) and ammonium formate (3.0 eq, 105 mmol,
6.6 g} in ethancl (175 mL}) and the resulting mixture heated
at 75 °C for 4 h. After cooling to RT the mixture was
filtered through a short plug of Celite® washing with
coplious amounts of methanol, and then the filtrate
concentrated in vacuo to afford a beige solid. The solid
was suspended in the minimum volume of methanol and added
dropwise to a vigorously stirred mixture of saturated
sodium bicarbonate solution and saturated sodium chloride
solution. After stirring for 15 min the precipitated solids
were collected by suction filtration, washed with water

(200 mL:) and dried in vacuo_ to afford 6-chloro-4-filuoro-9H-




g, 6.0 nmoles) in 60 mM of nethanol was added 1.7 m
of triethylamne (2.0 eqg.), sodium cyanoborohydride
WO eEdHoaIg7 9.1 nmol es) and gl yoxylic acid (78PCTys2084/61108¢
mol es). The reaction m xture was stirred at anbi ent
tenperature for 1.5 hrs. Water was added (5 m) and
the m xture was concentrated to a thick yell ow
slurry. More water was then added (30 m) and the
resulting slurry was stir+-ed&at- anbi ent tenperature
for 10 mn. and was filtered. The collected yellow
B-catbol inssvwebarinei (5. dager 78khd2dsitets) ungee Medlye
vacuumto give 1.80 g (719 of the desired product.
POW@ENNR (300 MHz, DVBO-d6): 6 1.17 (s 3%0, 1.30 (s, 3H)

AR (3:(§b Ja.ﬁiz, 361??@01@%1"')6 537456 (@ %_05@1 égﬂcgflliﬁ),

7.2%, 14, 1B)36 §d24|—|)(§i QHM (S BH) (dlolzﬂf(s,ayleb J11.740 (s,
1H£S’ 1H) Retention Tine (LC, nethod: ammoni um acetate
tandard): 1.26 mn. M5 (MrH+): 417.1. WO 2004/ 092167
RePSILLUSR 00446811080 methdd: MmhbeBul aCetplienGdindeedre
for reverse am des fromf(s) 5-
1.5%-whnor¥SoKkMbEL b citthol i n- 8-yl carbarnOYl) -2,
2-di met byl - norpholin-4-ylJ-ace tic acid [00232]
[ (5)-5-(6-Chl oro-9H bet a- car bol i n- 8-yl car banoyl ) -
EXRPLHEI 6kt hgll-«{ﬁehplaoyitamamal—ba:ap&’ﬂl)c 6aéi-dlifrethwvinol ),
E , (1.6 mmuo]
e ez a-calr

casSysPeRded.in_ Q},_‘lﬁ_agl ne (5 m ). The resul t| ng m xture
—Vyas stirred overnight. The pyridine was then renoved
[0033%]c

rr e'dheedepmeséu remanunthwasr peicthae efadrom

kB e AP e, 66 aHcB6s b haSt MAL et hor extracted
TH-MNME (@d%qmérhearﬁ@dsrt&ened XA S(S\ErEH)SUCDeSET vedy 1H) , |
s.é’\gs?sefj 1H), . 8.34 (4, 1H), 7.95 (s, 2H), 7.81 (4, 1H),
4.05-3.95 (m, 1H), 3.92-3.83 (m, 2H), 3.18-3.12 (m, 1H),
2.87 (d, 1H), 2.55-2.47 {(m, 1H), 2.40-2.31 (m, 1H), 2.03
(d, 1H), 1.78 (s, 3H), 1.32 (s, 3H), 1.63 (s, 3H) and 1.08

(d, 3H).

Retention Time (LC, method: ammonium acetate standard):

1.73 min. MS (M+H): 474.

EXAMPLE 62: 6,6-Dimethyl-4-{2-[{2-methyl-pyridine-3-

carbonyl) —amino] -propyl}-morpholine~3-carboxylic acid (6-

chloro-4-fluoro-9H-B-carbolin-8-yl) ~amide

(002307 The desired compound was prepared according to
Method E from Intermediate 66 and methylnicotinic acid.
H-NMR (300 MHz, dmso-dg): & 11.63 (s, 1H), &, 10.10 (s,
1H), &. 8.90 (s, 1H), d, 8.44 (4, 1H), &, 6 8.34 (s, 1H), d,
8.29 (d, 1H), 7.94 (s, 2H), 7.65 (4, 1H), 7.21 (dd, 1H),
4.25-4.15 (m, 1H), 3.97-3.88 (m, 2H), 3.24-3.15 (m, 1H),




with water and brine, dried over Na2SO4 and
concentrated conpletely. The residue was purified on
WO 3004082167 0 gi ve the desired product. EXAVPLEPGTAIS2004/011080
(S)-6, 6-D et hyl -4-(2-o0x0-2-pyrrolidin-1-yl-
et hyl ) - nor phol i ne- 3-car boxylic acid (6-chl oro-9H bet a-
carbolin-8-yl)-am de [00233] The desired conpound was
prepared according to Method F from
[(S)-5-(6- ChI oro 9H- bet a-catBdtin- 8-
| carbano 2-di met_hyl - nor phoI yl] acetic acid
2 ﬁﬁdat |J1H>él g @l 5 it 83ghlyi &9 " {8 NI\:}IJQI (r3(ﬁ)-‘4\5‘?—|z(d<5l 1H),
d( 1. (53 3H)y 1
__2@@5%’5)1{)4613%“)(& 3_»,@9_/ kd%% .l %51 209355 3H) .
Regem:lpm ZH}ne 8148 (rsthidd: @m&n(ldmrd)qet&t% fisariddrd) -

( 10.71 (s, 1H),11.51 (S, 1H).
L ggt g'ﬁ | 0 ﬁg}‘?ic gﬁét hod: anmoni um acet at e
standard): 1.75 mn. Ms (MtH ) : 470.3. WO

2004/ 092167 PCT/ US2004/ 011080 --145- EXAVPLE 65:
Expmple ﬁ3|3| ndt(ﬁ)|~5¢-(ﬁzﬂésl@r@—&%@atmwarhnlln 8-

IDQQBEparedT@CQOE@m@@nbaoanﬁhq@)F6f@@mlmethyl—morphollne 3-
S)-5-(6-Chl oro 9H- bet a-car bol i n-8- | car bano
CaF§DO§Y%lG| REiA 1(orslderondE-peta-gaybod in-featllcandide (2.6

a@do am;agbbqil L '6? %QO/%\E' Elle@hagx'dl'\lwgs( DM 7 m1 of
tr@ﬁtbyﬂam2n25(8d01Hﬁ,)2 E@d@dmlHyﬁn©bb&Om&dMiﬁe (3.726 mg,
- Jifosbiy il blroas At R0l B (- et erd . T
rebdtibh, mifcde( FatH:s18r34 64, &H%ae&toieﬁﬁméﬁkmx%of$% 1.5
hrs (S %a e%lwg% added (5 ml) and the mixture was
concentrated to a thick yvellow slurry. More water was then
added (30 ml) and the resulting slurry was stirred at
ambient temperature for iO min. and was filtered. The
collected yellow solid was washed with water and dried
under high vacuum to give 1.80 g (71%) of the desired
product.
'H-NMR (300 MHz, DMSO-de): & 1.17 (s,3H), 1.30 (s,3H), 2.81
(d,1H), 3.34 (d,1H}, 3.46 (d,1H), 3.56 (4d,1H), 3.84-3.90
(m,2H), 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)
Retention Time (LC, method: ammonium acetate standard):
1.26 min.
MS (M+H'): 417.1.




(s, 1H) Retention Tine (LC, nethod: ammoni um acetate
standard): 1.86 mn. M5 (MrH+) : 484. 3. EXAMPLE 66:

WO ¢®1A82167 Di et hyl - 4- (2- nor phol i n- 4-yl - 2- oxo- PCT/US2004/011080
et hyl ) - nor phol i ne- 3-car boxylic acid (6-chloro-9H bet a-
carbol i n-8-yl)-ani de [00235] The desired compound was
prepared according to Method F from
[(S) -5-(6-Chl oro- 9H bet a- car bol i n- 8- yl car banoyl ) - 2,

2- di met hyl - m)rphol i n-4-yl4=-B&%tic acid and m)rphol i ne
in 86%vyield. '"H NV (300 MHz, DVSO-d6): .6 1.
METHOBHY ; @01391%%931?9@02 pye (EHrlH?VEQ‘S?l %dﬁ% frémea”si
' (gd 13:%&03‘;’& 1321 2 (MefdDny1 -

(o, 1H), 821
mofﬁhd:]l-lin 8-3’%1]€d¢étl)m 9cGd (s 1H) 10 35 (s,1H), 11.28
és 1H) Retention Tine (LC_ nethod: apmgni um acet ate
[0033%ndar d) {S) 15566 nﬂhlove‘ﬁﬁcﬁ’ﬁéngé?fbpé?/‘lo&é’ FAFPEFsy L) -
4 8
2.7yl A AR BCIIRE Stia (.0 oot mocs
(1netipbdl) 6abddiivet Apinsor(phel mmell- tar bex ypouplsasd wvgms:

hl 9H- bet | d 0236]. The . ..
talEe; Har o BREBATHO ES b pae AR ERFRERG oD T\ ERirsEe (5
mifroMhESrasnul 6164 AR RLBHbGER- e@ikeledNofernight. The

yl carbanoyl ) -2, 2-di met hyl - norpholin-4-yl]-acetic aC| d
pyahding. weshiyhani nemeveansndes o @@ﬁwe@i PrEFFIVR (E30b the

wetiiie U5 Hakifionph % pithe, b s agidus Hpio:

soBubfen. 65héhs@p5rhtea 3013085 @hﬁbeBHﬂs T Hem DHracted

W1FH]EEQ§H] The comblgé xtragks were %ucééE31véhy waéhed

with water and brine, dried over Na,S0, and concentrated
completely. The residue was purified on silica to give the

desired product.

EXAMPLE 64: (S)-6,6-Dimethyl-4-{2-oxo-2-pyrrolidin-1-yl-

ethyl) -morpholine-3-carboxylic acid (6-chloro-9H-beta-

carbolin-8-yl)-amide

[00233] The desired compound was prepared according to
Method F from [(8)-5-(6-Chloro-9H-beta-carbolin-8-
vlcarbamoyl) -2, 2~-dimethyl-morpholin-4-yl]l-acetic acid and
pyrrolidine in 82% yield.

lg-NMR (300 MHz, DMSO-ds): & 1.21 (s,3H), 1.29 (s,3H),
1.75-1.92 (m,4H), 2.46 (4,1H), 2.77 {(d4,1H), 3.35-3.68
(m,7H), 3.94 (m,2H), 8.08 (s=,1H), 8.19 (d,1H), 8.23 (s,1H),
8.41 {(4,1H), 9.05 (=,1H), 10.71 (s,1H),11.51 (s,1H).
Retention Time (LC, method: ammonium acetate standard):
1.75 min.

MS (M+H'): 470.3.




8.42 (d,1H), 9.06 (s,1H), 10.68 (s, 1H),11.38 (s, 1H
Retention Tine (LC, nethod: ammoni um acetate

WOsAHORIGET) . 1.47 min. J M (MrH ) : 474, EXAWRITAISS04/011080
(S)-6, 6-D nethyl -4-(pyridin- 3-
yl car banoyl net hyl ) - nor phol i ne- 3-car boxylic acid
(6-chl oro- 9H beta-carbolin-8-yl)-am de [00237] The
desi red conpound was prepared according to Method F
from[(S) 5- (6- Chl or o- 9I—|—beﬂél«5ca'rbolin 8-

Icarba I -2 2d| t r hoI|n4 |]-acetic acid
/ I l? 2 e¥tdinsl-vi-

eM%ﬂﬁEéﬁﬁqeﬁﬁléaz}%éﬁ%&”&&ﬁd @%&é@pgmet 20)
T 6 1.34 (S, 3, I :

camipol 35y —amd)de 3. 70 (t 1H), 3. 81 (d 1H) 4. 23
(d, 1 d, 1 8.01_(d, 1

69
["@fi-‘fi(d 1 %%ﬁ%"ccmo 1 /28 BECParedgtcorgdng to

Mdtghdd)F fx%m?O[((slb -5tH)g M@.@@Q@I@%@gwcarbolln 8-
PCT/ US2004/ 011080 --147- Retention Tinme (LC, nethod:

Yy el &-«ligeehivak-diorrhobenmd v Maddkd)acid and

pjzbggrléhg%ﬁnmét %éf“a{][ca( pyridin-4-yl methyl)-

He aMBaNBYI0] MHet h;aM}sonfansphola ne-13- oa, xeny,| l[lC 28C1 (G, 3;1),
(6-chl gro- 9H bet a- carbol j n- 8- am de 00238 The
1 Rl chmiing Ands ol Lebor i b )

fzramadd S3)H)5 @3@'@&1% be} a4§.a§b§él&n8 H), 3.65

yl car banoyl’) -2, 2-di met hyl - mor phol i n- 4- 'y Dicet 12 alfy
1Hind 3 47C( afm nddBthyd )&@rﬁr@h RH) The? Hor bduct) wels. 150l df £H) ,

o 0 s o iyt B iy ) R A
((,dH)1H), 3.48 (d, 1H), 3.72 (t, 1H), 3.74 (d,

Retention Time (LC, method: ammonium acetate standard):
1.86 min.

MS (M+H"): 484.3.

EXAMPLE 66: (S)-6,6-Dimethyl-4-(2-morpholin-4-yl1-2-oxo-

ethyl) -morpholine-3-carboxylic acid (6-chloro-9H-beta-

carbolin-8-yi)-amide

[00235] The desired compound was prepared according to
Method ¥ from [{S)-5-(6-Chloro-9H-beta-carbolin-8-
ylcarbamoyl)}-2,2-dimethyl-morpholin-4-yl] -acetic acid and
morpholine in 86% yield.

'H-NMR (300 MHz, DMSO-dg): & 1.17 (s,3H), 1.30 (s,3H), 2.19
(d,1H), 2.71 (4,1H), 3.03 (4,1H), 3.16 (d,1H), 3.22
(dd,1H), 3.45-3.72 (m,7H), 3.80-3.98 (m, 3H), 7.94 (d4,1H),
8.15 (d,1H), 8.21 (d,1H), 8.37 (d4,1H), 9.03 (s,1H), 10.35
{s,1H),11.28 (g,1H)

Retention Time (LC, method: ammonium acetate standard):

1.56 min.




1H), 4.15-4.25 (m 2H), 7.66 (d, 1H), 7.88 (s, 1H)

7.91 (s, 1H), 8.21(d, 1H), 8.44 (d,1H), 8.53 (d, 1H)
WO Mosa921e7, 1H), 8.58 (s, 1H), 9.08 (s, 1H) . REEHB064(011080

Time (LC, nethod: anmonium acetate standard): 1.47

mn M5 (MtH ): 507.3. EXAVPLE 70:

4-1 2- (4- Fydroxynethyl pi peri di n-1-yl)-2-oxo-

et hyl ] -6, 6-di met hyl - nor phol i ne- 3-carboxylic acid

(6-chl oro- gkkbeta car bol T46yt) - ani de [ 00239]

03 Chlor H bet a- car bol i n- 8-yl car banoyl ) - 2, 2-

MSd?W%ﬁh&l %% olin-4-yl]-acetic acid (200 ny, 0. 48

nmmol ) and plperidin-4-yl-nethanol (111 ngy, 0.96 mmol)

were dissolved in pyridine (4 nL). The resulting
EXHMPLBWE7 s ol( 61 i-dn {id & - 8vidmoesy ~gtt hyd g mmedipyvdrgragtmnfayrl § -

meéggi :tnéaeggﬂm EEYED%Q%EJ-EL‘Q;E(% % car'ﬂml Vc\ﬁSa adade [ ::’]o

ch3bib- gnebeeagbhrbéﬁlh}S—%@)2@9&&@92167
PCT7US20047 011080 -148- Water (4 nL) was added and
[002561 m xt The vﬂ@§1§@dcemnpam@d wigrsd @ enediask @ qsiaeskinee . to
S n sid a | t t hyl
Mo LB Fo by T Ra R g o s Hs R R  at .
yvidAebanguedys 2|, ayaimeadvhaakrekbldei-dd v Mitdreatiitylacid and
acetate (3 x 50 nL) and_the combi ned extracts were
2-peshedamrR-R&PERCAnd™ b PPRe Y18%d over sodi um

mmtkfes@e M4 { efRgo-and Goncent rad edsyThey cigdegr esiflue
purified by sillca gel chronatography (nethylene
2. aa| émi, dB) , aBd 7HetthdndH) gr @di%ént{)s.tlo 5f)f.or3d Ipurles, 1. 5H) ,

3. R048 0S5 rtngr 58 perr 4073180 (o Lo Bt T 7. BFile - 62

(ml - onerphoki. ne-(3-, car baxyyl lscoam(@ 1H), 8.18-8.25 (m, 2H),
§6 chl or o- 9H bet a- car bol i n- 8- )-am de as a yell ow

danfl¢ 1Bb. nf - 06245 - Lihe BuosﬁﬁcﬂsséHHt) Ies Sor (é‘p#ﬁd by
Ref EQSnzTE{&%' ‘{%benfnét%dw%o&moﬂ%& Qi acd RANQIdGq) -

solution of the freebase ncentrati on,
1.47 min.

MS (M+HY)Y: 474.

EXAMPLE 68: (S)-6,6~Dimethyl-4-(pyridin-3-

vicarbamoylmethyl)-morpholine-3-carboxylic acid (6-chloro-

9H-beta-carbolin-8-vl) -amide

[00237] The desired compound was prepared according to
Method F from [(S}—5—(6—Chloro—9H—beta*carbolin—8—
vlcarbamoyl) -2, 2-dimethyl-morpholin-4~-yl]-acetic acid and
3-aminopyridine. The product was isolated as hydrochloride
salt in 55% yield. _

THNMR (300 MHz, D0): & 1.34 (s, 3H), 1.54 (s, 3H), 2.60
(d,1H), 3.4 (4, 1H), 3.50 (4, 1H), 3.70 (t, 1H), 3.81 (4,
1H) 4.23 (4, 2H), 7.69 (4, 1H), 7.98 (4, 1H), 8.01 (4, 1H),
8.17(4a, 1H), 8.42 {(d, 1H), 8.48-8.55 (m, 3H), 2.09 (s,1H),
9.30 (4, 1H).




followed by ether trituration afforded the salt as a
free- flow ng, yellow powder. 1H NVR (freebase, 300
WONBR/0926C13) 8: 11.03 (d, 1 H), 10.51 (d, 1 PET/US2604/011080
8.80 (m 1 H), 847 - 8.27 (m 2 H, 7.94 - 7.76 (m
2 H, 484 (d, 1 H, 416 - 3.77 (m 3 H, 3.68 -
3.26 (m 5 H), 3.08 (ddd, 1 H, 2.89 - 2.64 (m 2 H),
2.50 - 2.37(m 2 H, 1.98 - 1.70 (m 3 H), 1.38 (s, 3
H, 1.25 (s, 3 H, 1.19 --@49%-(m 1). M5 (NH4QOAC
standard conditions, -ESt) e/z = 514 (MtH)* DAD Rp =
Retept igm THemVvALE 7 method: ammonium acetate standard):
4- Hydr oxy- pi perdin-1-yl ) - 2- oxo- et hyl ] -
1 g’d %“d'%net hyl - mor phol i ne- 3-carboxylic acid
My 63Ok 0498k 2bet a- car bol i n-8-yl ) -am de [00240] The
desired conpound was synt hesi zed using [5-(6-
Chl or o- 9H bet a- car bol i n- 8-yl car banoyl ) -2, 2-di et hyl

Exip2Q04d19200 L SEUMHAAM QL0804 -y Imethyl) -

, 7.82 (1H, s), 7.44 (1H
. )- (4H m, 3.6 (2H, m, 3.56
[0(‘2%?? 'I@lel %le%yi'iedﬁoorr%)cglﬁcﬁ Ria éﬁpre?pé:éc’@- "e!lccd'@dlrgg{ ko
34 (3H, s), 3H, s) Retention tine C
Me\téﬂﬂfﬁo @" fé\fm#b rli (&h -aﬁce(tfatc‘éﬂs:trécm%ivd:)eta e v -

yl%%wa%ﬁyﬁgarzdamy ttZﬁ/J] ng):c%)hda I‘tl. yl] -~acetic acid and

4—!‘(Bmﬁlfh©hﬂetéry&)wﬁmﬁ_y:le .C T dproduct was isolated as

(6b-cC orQ 9H- bet a- carbolln yl)-am de [00241] The
hygeortd 6% %?édéﬂﬁ% of [5-(6-
H@lﬁom’(ﬁ@"ﬁﬁ%t apg@y Do i N Bay(&ar hapoyi)ag, (2; d%ﬁft hylga

nmor phol i n- 4-y|]-acet|c aci d and di ethyl am ne [ ow ng

(4, 1H), 3.03 (d, 1H), 3.48 (g8, 1H), 3. 72 (t, 1H), 3. 74 (a,
1#), 4.15-4.25 (m, 2H), 7.66 (4, 1H), 7.88 (s, 1H), 7.91
(s, 1H), 8.21(d, 1H), 8.44 (4,1H), 8.53 (4, 1H), 8.56 (s,

1H), 8.58 (s, 1H), 9.08 (s, 1H).

Retention Time (LC, method: ammonium acetate standard):
1.47 min.
MS (M+H'): 507.3.

EXAMPLE 70: 4-[2-(4-Hydroxymethyl-piperidin-1-vl)-2-oxo-

ethyl]-6, 6-dimethyl-morpholine-3-carboxylic acid (6-chloro-

9H-beta-carbolin-8-v1)-amide

[60239] [5-{6-Chloro-9H-beta-carbolin-8-ylcarbamoyl) -2, 2-
dimethyl-morpholin-4-yl]-acetic acid (200 mg, 0.48 mmol)
and piperidin-4-yl-methanol (111 mg, 0.96 mmol) were
dissolved in pyridine (4 mL). The resulting vellow
solution was stirred at room temperature for 10 min and
then EDC (184 mg, 0.96 mmol) was added in a single portion.

The reaction mixture was allowed to stir over night (16 h).




Method F in 60%vyield. 1H NVR (300MHz, D20): 5 8.87

(1H, s), 8.26 (2H, m, 7.8 (1H, s), 7.52 (1H s), 4.1
WO e@iioomds; 3.8 (2H, m, 3.22 (2H, m, 3.0 (1Hpcd)usz@4/011080

(1H, d), 2.3 ( 3H, s), 1.19 (3H s); 0.09 (6H, nm.

Retention tinme (LC, nethod: ammoni um acetate standard)

1.96mn M5 (MrH+): 472 EXAVPLE 73:

6, 6-di met hyl - 4-[-2-(4- et hyl - pi perazi n-1-yl)-27

oxo- et hyl ] - mor phol i ne- 3- carbggylic acid

(6-chl oro-9H beta- carbolin-8-yl)-am de [ 00242] The
Wadesi r{éd mEd mpewsn edebes] prebdrterl nustingrg Svd$-concentrated

une'\'ﬁ%ﬁ:%@%zf e%)%é:sarbolbg -4}3%1% rmr}ll)-%%igﬁdiinethyl

- pafRiRRGhddr Sethieedl Aty PEH b RE 1eaethy) Phdel agi f8ueous
followng Method F in 12%y| eld. 1HNWR (DVSO 6 11.28

po(caﬁsw;n cpgbonatey, he aQequH yyer gray hagk- @)ctracted

w:.? %t%yﬁs g(:%@@g ( Y :~.9 éolglt)sz_almis t%‘?ez (cféln]:(%d %xtiacits
weé:al-lwarshedlwat(tﬁw,at%)r ahdl il sjr:Rai entd0nsddimn ( LC,

net hod: anmoni um acet ate st andard 1.34 min. M
Su&@ﬁil‘:{-ﬁ) gé@emvp@@Q&oncentrate The crude residue was

puélEEge(isz @'1&?.%%)"9@1”&%1&&0@%]3}1}2 M hylene chloride

]-6,6-dineth nor phol 1 ne- 3-car boxyl 1'c acid
an(iﬁzr:@hh@ml ghslaldlmtboltlmagfydqd amiwme 4002464~ The

AR L BB P, o

mofphPNahien 34 cilchboagAtiice aagidl (@ i draligreibyta-carbolin-8-
nor pholine follow ng Method F. Chronat ogr aphic
YlfBUF‘F‘F‘-id@alalsoﬁ gg@é% cam (152 mg, 62%). The bis-HCl salt

was prepared by adding 2 equivalents of conc. HCl to an
ethanolic sclution of the freebase. Concentration,
followed by ether trituration afforded the salt as a free-
flowing, yellow powder.

H-NMR (freebase, 300 MHz, CDCls) &: 11.03 (4, 1 H), 10.51
(d, 1 #), 8.97 - 8.80 (m, 1 H), 8.47 - 8.27 {m, 2 H), 7.94
- 7.76 {m, 2 H), 4.84 (d, 1 H), 4.16 - 3.77 {(m, 3 H), 3.68
- 3.26 {(m, 5 H), 3.08 (d4d, 1 H), 2.8%9 - 2.64 {(m, 2 H),
2.50 - 2.37(m, 2 H), 1.98 - 1.70 (m, 3 H), 1.38 (s, 3 H),
1.25 (s, 3 H), 1.19 - 0.97 (m, 1).

MS (NH:0Ac standard conditions, ES+) e/z = 514 (M+H)'

DAD Re = 1.51 min

EXAMPLE 71: 4-[2- (4-Hydroxy-piperdin-1-v1)-2-oxo-ethyl]-

6, 6-dimethyl-morpholine-3-carboxylic acid {6-chloro-9H-

beta-carbolin-8-yl)-amide

{00240] The desired compound was synthesized using [5-(6-
Chloro-9H-beta-carbolin-8-ylcarbamoyl) -2, 2-dimethyl-




desired product in 70-80%yield. 1H NVR (300 Mz,
CDC13): 6 9.31 (s, 1H), 8.75 (d, 1H), 8.55 (d, 1H),
WOg0me92g7 1H), 8.14 (m 1H), 4.73 (m 2H), 4. 96T{UsP004/011080
1H, 4.37 (m 2H), 3.69 (m 2H), 3.57 (m 4H), 2.82
(t, 1Hy, 2.47 (t, 1H), 1.50 (d, 3H), 1.42 (d, 3H),
1.18 (m 6H) Retention Tinme (LC, nethod: formc acid
standard): 1.14 min (D ode Array). M5 (MrH+): 514,
(MH-) : 512 EXAMPLE 75: --149--
g 6- Chl or 0- 9H- bet a- car bol i n- 8- . )
moyp aﬁ-aa ¥}l 2agegireeric Aoyl pecaaine
b yhie thyl ester [00244]
fOFEB?%h%thEﬁO bg?laB’I(::Lar Ielq'r?ng yl car banmoyl ) - 2, 2-
TH- iRt hy0oMEz phipjd )n- 45 \8 ]8%acEtH cs)aci &l {20RHY, sD 48.82

nol 04/ 092167 PCTI_U 004/ 11080 _--151- and
{(Iet ﬁél’ é% g%got ﬁs élé% ié uB - 20398 g Wre 36
(28l sg@!, V@sb“@ﬁ'ﬁ&”%(‘iz”kluﬁ”% stioreqsaf, m9om2.g (1,
tenperature 10 m n. EDC was added "and "t he react’i on

)i %t Ur 62Hwa®) alll- 8ded 3Ho §t) i-r LatlSr dgh t @dper ature over

Reg%gﬁgfjgg@lml) LA00LLhual TRbhyl: Jsqnipocal ahe (437 .

Xture was s
1.8nmaeldi ti onal 24 h Water (4 nl) vvas added and the
m xture concentrated. The crude residue was
MSpAMEREY dnellbet ween ethyl acetate (75 nL) and 1 M
aqueous potassi um carbonate (50 nlL). The aqueous
phase was back-extracted with additional ethyl acetate
EXRNBLE+780 AtPieThylcenbemes lawthydt-$, \ﬁeﬂenmﬂyéd Wi th

o 38 R85

quzhéﬂﬂaéogr aphy (rret hyI ene chI ori de/ rret hanol gr adi ent)
o afford the freebase as a_yellow foam (150 ng,
[00241h  ThEhH| §EFI®Ie§aFPHWQ§H§r wpar sadebysiagi of 25- (6-

cnfubyakentsol,0005: el 40,3061 A)0bLC 5 Bl g of

e freebase. ncen rat
morpholin-4-yl]-acetic acid and diethylamine following

Method ¥ in 60% yield.

*H-NMR (300MHz, D;0): & 8.87 (1H, s), 8.26 (2H, m), 7.8
(17, s}, 7.52 (1H, s), 4.1 (3H, m), 3.8 (2H, m), 3.22 (2H,
m), 3.0 (¥, &), 2.7 (iH, 4), 1.3 ( 3H, s), 1.19 (3H, s),;
0.09 (6H, m).

Retention time (LC, method: ammonium acetate standard)
1.96min
MS (M+H+): 472

EXAMPLE 73: 6,6-dimethyl-4-[-2-{4-methyl-piperazin-1-yv1)-2-

oxo-ethyl] -morpholine-3-carboxylic acid (6-chloro-9H-beta-

carbolin-8-yl)-amide

[00242] The desired compound was prepared using [5-(6~-
Chloro-9H-beta-carbolin-8-ylcarbamoyl) -2, 2-dimethyl-




trituration afforded the salt as a free-flow ng,
yell ow powder. iH NMR (freebase, 300 MHz, CDC13) S
WO 200409164, 1 H), 10.48 (d, 1 H), 8.95 (s, 1 PMT/US048011080
831 (m 2 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. M (NH4OAc
standard conditions, ES+)-€l120=-542 (M+rH)' DAD Rf =
1.72 min EXAWPLE 76: , , .
morgRolinsd¢gl3-presiny PCisy gRS ilTetvl Rigerazine

fo%%@%k%%?ggﬁﬂbgﬁghghjqg%p@@élQEJS-carboxylic aci d

HAEmbetmMo@y bdl 1h- B8yl )Hankle- hDs3Bydaachkor i de 0dal{ttEV®) ,
2004/ 092167 PCI/US2004/01108Q --152- [002451
8.372{Binethyl Rorpndl-itre (€8-0™d,r 7851 (bl )S) «( prdpar&d: ™
c di t h r ogedure g@f tLa, : .
3. IOHE A0 ' S 2R ORI P5 8D ok iPucd iy i ¥ 20
(3Hi chnb or drBt K3FHe €60 M.L6 TPitst I anmine (3.6 L, 2.66
26.1 mmol ) s_added and the reaction was cooled .
refgneign TR N e erpf ot oA st e A Rt -
1.800hinwas added dropwi se and the solution was war ned
slowy to room tenperature. The reaction was
MScoMEBhl FaPB8 to dryness in vacuo, redissolved in
et hyl acetate and passed through a plug of silica
gel. The eluant was concentrated to a vyellow oil
EXABPLR @4 : 56% 2t-Hat ewhdmednhyilecharphdid mebty Igt-6p.oxo-
. 0,

9HLB£@ééBéu§he859i6ﬁgmﬁaé O.i4 nnDi) maé s&épeﬁded in

dichroronethane (3 nL)." A solution of 1M potassi um
[002d3bonat BheOdesattpdnecmadted, whse poregarias] uejierg Was- (6~

Chgsgﬁréggggétgr—icggb% oL NS4 and congenfrafed ta, q_
moxrpholin~-4-yll-acetic acid and 2, 6-dimethyl morpholine
following Methed F. Chromatographic purification gave the
desired product in 70-80% yield.

IH-NMR (300 MHz, CDCls): & 9.31 (s, 1H), 8.75 (4, 1H), 8.55
(d, 1H}, 8.37 (4, 1H), 8.14 (m, 1H), 4.73 (m, 2H), 4.96 (m,
1H), 4.37 (m, 2H), 3.6% (m, 2H), 3.57 (m, 4H), 2.82 (t,
iH), 2.47 (t, 1H), 1.50 (4, 3H), 1.42 (4, 3H), 1.18 {(m, 6H)
Retention Time (LC, method: formic acid standard): 1.14 min -
{Diode Array).

MS (M+H"): 514, (M-H'): 512

EXAMPLE 75: 1-{2-[5-(6~Chloro-9H-beta-carbolin-8-

vicarbamoyl) -2, 2-dimethyl-morpholin-4-yl]-acetyl}-

piperidine-4-carboxylic acid methyl ester

[00244] [5-{6-Chloro-9H-beta-carbolin-8-ylcarbamoyl)-2,2~
dimethyl-morpheolin-4-yl]-acetic acid (200 mg, 0.48 mmol)




The free base was dissolved in DI\/F (1 nm) and stirred
room t enperature.

WO?”‘EVQ?%JI (3, 3-di et hyl - mor phol i n-4-yl ) - et hRGTAB2§3011080
ng, 0.13 nmol) was dissolved in DVF (1 nL) and added
dropwi se. The reaction was stirred for 3 hours at
roomtenperature and concentrated to dryness in vacuo.

Fl ash col um chronmat ography (93:7
di chl or omat hane: met hanol ) ~~abf.erded a yeI | ow oi |,

ngl ch di ssolved in 4N _ HCl1/di oxane (2 %)
t%%ﬁ?%ﬁ?%“c‘%e af¥or der t+0 W1 1@ Sorpaehl were

1 OH-d4
dl%ssbqk;léafvﬁp fﬁ (c?-l%léfg %%é@wa}nﬁlw\@s&%@ Mz, kY (m)

te];rm)eragzuq:& (I il . EI% v(anq dddigd eﬁ’;da:l(enr&d)t;ldh M xture

weg " tdyed 8! &% W vt St fepr HigHt) (16 1) .

AdBQE&Uﬁ%QO%kQﬁﬁQSQsoniﬁﬁ%oﬁ%ﬁé”ﬁl3ﬁ1dﬂ'“b(9é:mﬂEiPQﬂa
amoni um acet ate standard): 16 mn. M5 (M-H+) 514

adgrg\ppd The ithgas rﬁtdrlmaﬁ ay |askbisilarlatby ) -
walBYld 56 Grdl TRidNd Eg@dspéﬁ% St ggv;ﬁt%aa&écﬂ (Gine

or o- H-beta car
crpae( 6-eGhldoreo waid- lpetreticairdaedd m&mdemrdﬂnmylade%t% (75 mL)

an%.[geiﬂhgll - nor phol | n-4-yl -aci&)l C aC| d (g{gﬁl 2%'33’9@ 218 ous
ph&ﬁe Qa%&b@@ﬂ )ext%"éﬁ:ﬂ@d W}P%ﬂcﬁtﬂ%ﬁﬂ "@:}fﬂzdada)@:aéc:]eﬁ7 (75

0.96 mmol ) were dissolved in pyridine (4 nmL
+ §P| Fléd affheoSprtigfsk cRtyests mere @@csh(emm@ wedser and

d t L t
=2 o200 D BT ARSI e Bonen g
andn;iurlnéleds plyt |sﬁ@1ﬂ3axtg¢r1e dhasnedReeHphst hetifdeme
e B st 3! s RSl s ot S5
velXxbiraebas (Wsbhngt hylyeacet ahe I3 -hed %A% Yak ﬁygiared

conbi ned extracts
by adding 2 eguivalents of conc. HC1l 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, CDCls) & 11.04 (d, 1 H), 10.48
(d, 1 H), 8.95 (s, 1 H), 8.48 -~ 8.31 {m, 2 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 HY, 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 (NH4OAc standard conditions, ES+) e/z = 542 (M+H)?

DAD Re = 1.72 min

EXAMPLE 76: (S)-4-[2~(3,3-Dimethyl-morpholin-4-y1)-2-oxo-

ethyl]-6,6-dimethyl-morpholine-3-carboxylic acid (6-chloro-—

9H-beta-carbolin-8-vyl) -amide-bis-hydrochloride salt




were washed with water and brine, dried over sodium
sulfate, filtered and concentrated. The crude residue
WO aRng/0p216puri fi ed by silica gel chromat ogr aphyPCEASRHHAG1108¢
/ methylene chloride gradient) to afford pure -
4-[ (trans-4-hydroxy-
cycl ohexyl car banoyl ) - net hyl ] - 6, 6- di net hyl - nor phol i ne-3
- carboxylic acid
(6- chl or o- 9H bet a- car bol iﬂ—385%"r') ami de (148 ngy, 59%

a vellow foam_ T bi It d..b
lﬁOaﬁ%hné ZZeaupgﬁﬁgﬁyge I eH%f tg%gnegfﬂgre d
(pgggakbanaef:okagny %%bﬁﬁ% p%@@@raltxreatdforcotft@é owect. by et

trituration afforded the salt as a
alfrge- Drowi OgemyelPdd, Fdwd@B6—29) NVR Y fda@@aés@;dgt@o

. , CDC1l 8 71 b 1 10. 21
dz_%@io;fop?tﬁ%ngg(%[) r %‘i‘ Igma_gx V(B 306%7’509%1
26 P@T M@ZQoﬁéglé@a@d Eahd' th@ma?:t&%n( RMas? ddolddl I (—bJIO°C
1H, 13 - 3.81 (m 3 H), 72 - 3.56 (m 1H),
Br@m@@cetslsrzh@mrldeH)(Z @ o, (& Oﬁ i), 26 79 mai ) grysnadsled

ool e Bl o, 1o okl 405

teﬁﬁéré&ﬁt%+ DAB Réaetio&gwmawd@&@ﬁﬂﬂ%dﬁﬁd to dryness in

S)-4-12-((2 R) -2, 5- ro| di n-
vaylup zrﬁ%séf’ﬁyﬁﬁ 6168 &Bﬂgf ﬁxﬂy H‘?&yep W@Sfecda rEEaRE 2
plég df silica The eluant was concentrated to a
chl or o- 9H—geta carbol i n-8-yl)-am de-bi s- hydrochl ori

yeaéowsanﬂ [(69258}3 ( 2R3 REDR 5 weisheE igsy oo | i mext step.

e il e e e B e g
1.524, m1%56) was dissolved in dichloronethane (3 nL) and

cooled to OC.  Triethylamne (405 ng, 0.56 nm, 4.0
MS M+ Was23fdded.  Chl oroacetyl chloride (226 nmg, O0.16

[00346] 2- 0 AR mMBSate 59 (60 mg, 0.14 mmol) was suspended

in dichloromethane (3 mk). A solution of 1M potassium

carbonate (0.5 mlL) was added. The organic layer was
separated, dried over MgS0; 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 mbL} and
added dropwise. The reaction was stirred for 3 hours at
room temperature and concentrated to dryness in vacuo.
Flash column chromatography {(93:7 dichloromethane:methanol)
afforded a yvellow oil, which was dissolved in 4N
HCl/dioxane (2 mL). Concentration in vacuo afforded the
title compound as a vellow solid (22 mg, 29%).

lENMR (300 MHz, MeOH-d4): & 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 (4, 1H), 9.24 (s, 1H)




di ssol ved in dichloronethane (1 nL) and added

dropwi se. The m xture was warnmed to room tenperature
WO/ ed an  addi tional. 30 minutes. The r dOVi$2A04/011080

was diluted with dichloronethane (5 nL), extracted

with 1IN HC1 and brine, then dried over MgSO4. The

organi c | ayer was concentrated to a brown oil. W.:

242 mg (82% . Retention Tinme (LC, nethod: amoni um

acetate standard): 1.24 md33WS (MrH+) : 176.5. The

ter. al c ied t.o the next. step without further
Rl 18R Pl Frtied orrbityt v o el it andgid!
1.m@lngimas dissolved in a mxture of acetonitrile (8
m) and water (2 nL). Potassium carbonate (477 ng,
MS3 @5Hnds| PLflas added and the reaction was warned to
40 C. 2-Chloro-I1-((2R 5R) -2, 5-
di met hyl -pyrrolidin-I-yl)-ethanone (242 ng, 1.38 nmol)
EAMIEZO0 4110:9 2H6[7( 1RGSR 0D AT OBHh0 80y c o Héaby 1 dapriepaded) as
scr.i bed. apove s dissalved in acetonitrile (I nL
e o G S T RS o SRR 2EL0T6
charg SoH-R4 OveiHARn - sTRe yaagidon was cool ed to 40

C. Sodiumiodide (207 ng, L.38 mmol) was dissolved in
[002dd] one (BT (A-Chend cadibtbe re -oreeckpul in - v Tidewerbaacy 1 paz, 2~

. stirred verni ght. at 40, C._ Th eaction
B e AT Ber T R WA aidy! O et
tredd-aani e 1oAY efydv@sh TRt @S W e MM &) mmol)
water, brine then _dried over MSO4. The organic |ayer
an(y sifisoRsosy L bk legaent atde did .o 1&h Wraryd § garelh were

. L I r t Ve :
Ao haP Ryra R, I IR QLD R B ook g
temipesia tuned. Odinssol vaihd (184 el dicex atkiddl arld tand reaction

Wl PR GRECL e TREFG CRBRSARHE e Ay < )18 Waper

(23%) - Iet=NMR A0 n¥HZEH M@ 34 ind mhisdhdd SrabHonderdBrated

S! k)
under reduced pressure. The resulting residue was diluted

with 50 mL 1 M agueous 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
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, folloﬁed by ether
trituration afforded the salt as a free-flowing, vellow

powder.
'H-NMR (freebase, 300 MHz, CDCli;) & 11.71 (br s, 1 H),
10.21 (s, 1 H}), 9.06 (s, 1 H), 8.45 ~ 8.27 (m, 2 H), 8.08 -




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
wo tosgoitlh7 8. 15 (s, 1H), 8.42 (s, 1H), 8.55 (HECT/UKY004/011080
i 8.78 (d, 1H), 9.29 (s, 1H). Retention Tinme (LC
met hod: ammoni um acetate standard): 2.02 min. M
(MrH+) : 498. EXAMPLE 79:
4-{2-[4-(1-Hydroxy-I|-nethyl-ethyl)-piperidin-1-
yl]-2-oxo-ethyl }-6, 6-di net+tiyd4-nor phol i ne- 3-carboxylic
acid (6-chloro-9H b-carbolin-8-yl)-am_de. [00250 A
7.84| (mi 0B B} - 15{§5[5bf636hﬂoﬁél9ﬁ-6 car@d%%w@? 3.72
_ ylgarbano i meth r pholk4yn- I -
%i%@r?@fn%h4 cai B gxyIECXZCF% 2 #) gspgl( j%é@'o?ffg
2.280kn, i R B) ;M Rt L6e-of. aahymroasﬂethérSQn& ﬂoB@Edﬁh(B H),
m: 1m mas stirred at O C under N2. To this solution
1.%&s (8t oM §) added net hl ymagnesi um bromide (3.0 Min
MS ehgliQAéN%@é}%é@%dPgéﬁ@mﬁéwlé%o— 51456Gn+BO6L,
The reaction m xture was stirred at room
DAD eRper ait LiF% mover ni ght, and t hen quenched by addi ng
sat urat ed aqueous sodi um bi carbonate. The resulting
m xture was further diluted with water (10 m) and
ExBitbyk 78¢eis) e4(3Q-nl pr, Firg -aqBend maltayar- pmdjemi\md—
and extracted wih eth acetate (30x2 _m)
v1bréapre-ebhELE- 6m5rélmﬁ¥,h BsHOTRAS #am?»—wanhqullc acid

(6 d&hf9r8V§k l 0Qgﬂﬂdélﬁﬁéﬂﬂ§drochlorlde

salesi due was purified by HPLC, to afford the pﬁre

o ) S B e

f m% Hy, 08m§31§dép%eﬁ£rea &%fng7ﬂﬁb dﬂacéaﬂﬁe4I§1FD
Masaman(as s1, Hpt 8137J- 91@1 Clgem. Y893, 153~ 1750 was
dissolved in dichloromethane (3 mi) and cooled to 0°C.
Triethylamine (405 wmg, 0.56 mlk, 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 HC1l and brine,
then dried over MgS0;. The organic layer was concentrated
to a brown oil. Wt.: 242 mg (82%).

Retention Time (LC, method: ammonium acetate standard}:
1.24 min.

MS (M+H'): 176.5. The material was carried to the next
step without further purification.

[00249] Intermediate 5% (495 mg, 1.15 mmol) was dissolved
in a mixture of acetonitrile (8 mL) and water (2 mbL).
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-l-yl}-ethanone (242 mg, 1.38 mmol})




(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. NHOAC
wOos00dMPared conditions. DAD Rf = 1.85 min MtH 2CFAB2004/011080

EXAMPLE 80:

4-[2-(3, 3- Di net hyl - 4- oxo- pi peri di n-1-yl)-2-oxo-

et hyl ] - 6, 6-di net hyl -nor phol i ne- 3-carboxylic acid

(6-chl oro- 9H beta-carbolin-8-yl)-am de [00251]

4- Oxo- pi peridi ne-1-carboxytigbaecid tert-butyl ester

(5 g, 25 mol) was dissolved in tetrahydrofuran (100
(prepaaRd Bife dessitiasy abvifi G Snst SSivest 118 (reetonitrile
(1588) U Baheidede dRBiIL M ARl Rldbich Mhd wahdBld s0°c

was ‘added to the ¢ool'ed solution in a single portion,
andne tti e eide slerimigrh tcl oathe medairiemas saldaesl tio sid PC.

1Q mn. Methyl iodide s suhsequent]y added, and t he
SO AILOAS ATl 1 & i FRIEE M LAt b GRpfEone
(1SGYS' ahndQed St IddddrntdriuedndD 20402 40s stirred
PCT/ US2004/ 011080 --157- over night (12 h). The |ight

overangbtmatt Wle’Gas Thencent it dvamderneegetaed in vacuo

r ure.. The.residue artitianed her
anfl B Wi Sl e ol G S e
wagddikicirendle®theice THelc emltigigd brexia atten warissdvasher

wth water and brine, dried aver saqdium_gsulfate,

MoSOkt er EHCaRA9EBAEchBY SE eH2E0 T A1 58FE%Y e PREWCORGERG T aFRE tO

anS Ot MAF Jel] LA 3}&%4#’ t e et D@t Qi dod Hb g BN @5 - 5
(50 nt) to afford 3, 3-dinmethyl -4-o0xo-pi peridine-I-
dichrllogopiethaans :ahetdamalut AL festdad @& veldravamaloldr ethich

solj.d (1. : 9 1H-.NVR 13..,.300

RSl Gy Bt ST Sy B e o

dridhesk .13 T6S tufrdtfior] GAIR]ettt® afforded the title _
3, 3-di net hyl - 4- oxo- pi perjdi ne-I-carboxylic acid

compPrIRyAF e dtedrl h B e P Y 45F g, 1. 97 mmol ) was
'M-NMR (300 MHz, MeOH-ds): & 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 (4, 1H), 8.78 (4, 1H),
9.29 (s, 1H).

Retention Time (LC, method: ammonium acetate standard):
2.02 min.

MS (M+H'): 498.

EXAMPLE 79: 4-{2-[4-{l-Hydroxy-l-methyl-ethyl)-piperidin-1-

v1]-2-oxo-ethyl}-6, 6-dimethyl-morpholine-3-carboxylic acid

{6-chloro~9H-b-carbolin-8-yl)-amide.

[00250] A solution of 1-{2-[5-(6-chloro-9H-b-carbolin-8-
vicarbamoyl) -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,




di ssol ved in nethylene chloride (10 ni).
Trifluoroacetic acid was added (305 uL) and the
WO per@b1ieng solution stirred at roomtenper at BCEUR2004/011080
Addi tional trifluoroacetic acid was added (300 ulL)
and the reaction stirred at roomtenperature 3 days.
The pal e yell ow solution was concentrated to afford
an oily residue, which was triturated with ether. The
solids were collected by -sigg4+on filtration and dried
in vacuo. 3, 3-Di nethyl- piperidin-4-one was isol ated
306y, usedlasmbl 5. Thef rearccdeoat dxacred salst sE38%efyat room
80% . 1H NWR (d6-DMSO, 300 MHz) 8 3.44 - 3.33 (n1 4
tepperatygge. OYEB#IQHF 2ang t@eglqegnq@q% )| gp

T e e e
mixtole, was, Buﬁthethﬁhlptaérwdth—Waa&e Hﬂ@fhﬂOraadeEﬁhwd
aci

achiaepropyRed nyl Bensapesting LhEaE P wereveds et ed

extPabYEs dynen( étﬁ%i aeetﬁﬁ:lef r(@@lezonm) n. \vf@eZQ%a%%%l%yers
PCT/ US2004/ 011 DC (92 my, O.

wepddednbihdedhevaskedr @Tmbsbrgpren r dgrigd p@r@m ﬂ@@ﬁ@rsatum e
suf£%€¥ron¥§£8£e&a§nadg8? %%t*ﬁ%eda%% %E%o%%ﬁ y%ﬂlow solid

Wwas~concentra due

(sPakdr) L | onRE betvndas @hhybuadfhaﬁebQ5@PmbL andaIerd the
aqueous sodlun1carbonate (50 nmL). The aqueous phase
Pu%ﬁspr%QPFécﬂéé Wt h28&di-ti onal ethyl acetate (50 nL)

M R A GEDE, AR be il G Y OB ALt

g.sul{atel fipltered, (driedu)yand.gangent r_LalHe;d un@er— 7 81
reduced pressure. The resultlng resi due was purified
(mbyzg?iléa9§eﬂdch?oﬁﬁtoér86hy 3-8RI dFef &r M) iebhftt ~ 3-57

h di gn akf qrdi _
4-%2-%3,%?§?ng$h §§oxg g%per? ?2 fﬂglﬁ g)éxg ethylf 70
hnﬁ,B-Hﬁinﬁtﬁyl=n®r§BoKmne23Hﬁar@oﬂVIhCZaéﬂd(m 1wy, 2.00

- 458N Qrog-atbetes 3 03 (m, 17 m.
NH4.02¢c standard conditions.

DAD Ry = 1.85 min

M+H = 542

EXAMPLE 80: 4-[2-(3,3~Dimethyl-4-oxo-piperidin-1-yl)-2-oxo-

ethyl]l-6, 6—dimethyl-morpholine-3-carboxylic acid (6-chloro-

9H-beta-carbolin-8-vl)-amide

[00251] 4-Oxo-piperidine-l-carboxyvlic acid tert-butyl
ester (b g, 25 mmol) was disgolved in tetrahydrofuran (100
mL) and the resulting solution was éooled 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




carbolin-8-yl)-am de as a yellow foam (91 ng, 739%.

The bis-HO salt was prepared by adding 2 equivalents
wOogpogar? HCL to an ethanolic sol ution of th@®CT/US2004/011080

freebase. Concentration, -followed by ether

trituration afforded the salt as a free-fl ow ng,

yel |l ow powder. 1H NMR (CDC13, 300 MHz) 8 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, %-iH/--7.71 (d, 1 H), 4.07 -

3.92 (m 3H2), 3.83 - 3389 (m 6 H, 2.79 - 2.68 (m
OVPI’H)HlﬁéﬂBz( 12 ayo (Phe 3light jomange imbgture wasH) |

TR e Pwed ks comb et
paﬂbntadﬂﬁﬂ(Hﬂﬁﬁeen[yﬁhéﬁ and .wétar n Eﬂféﬁéﬁhféms phase was
6, 6- Di net h - 1 et
D EROTIARE S B o dH e e (BLERF o SE0S rEORY ok b.
8 NAld Nrre/ InadiBde, MG, 300409218 HPGTL US2PP44 044980
--159- [00254] The desired conpound was prepared

sogiant dHEate. MetHosed argl M@mtmed to a pale yellow
-¢chl or, t. n-

Soﬁlwern% a%ﬁl'g%/l) ana&glytrc"r?%&éaﬁh n&: T\Il\ﬁfq?%cf‘m?te in

hebz@a«d 4{)5 S}l hd SffigrdB. BB —(@J.mé-ﬁhﬁl %—oﬁ&pﬂﬁeﬁld—fﬂe— 1-

a% ). . 74-452(m3]2447-430(m1 80 -
f%?zW( ¢ oifl gert-duyl gstar ape %reasy—qo%red 1swkid

(1(.™ é34) 3bep0 (s, 3) 1.43 (s, 3). NH4OAc standard
conditions ELSD Rf = 2.01 min. MH = 498 Bi ol ogi cal

"HYSERI 1gDEQY255()0 Ganppuhids. 1F thj S2imYyension e s, 2 H),

effective inhibitors of IKB ki nase (1 KK), and
2 -Aerldtore B )arel tsef@: F &P t rfedtd nF cdnditi ons caused
ti VI he i
[06%52990" aYLLq Y R ARt d i S a2 %0 WSy Th

acid tert-butyl ester thus prepared (450 mg, 1.97 mmol) was
dissolved in methylene chloride (10 mL). Trifluoroacetic
acid was added (305 ull}) and the resulting solution stirred
at room temperature 2 h. Additional trifluoroacetic acid
was added (300 ulL) 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
suction filtration and dried in vacuo. 3,3-Dimethyl-
piperidin-4-one was isolated and used as its
trifluorocacetic acid salt (381 mg, 80%).

'H-NMR (ds~DMSO, 300 MHz) & 3.44 - 3.33 (m, 4 H), 2.63 -
2.57 (m, 2 H), 1.11 (s, 6 H).

[00253] [5-(6-Chloro-9H-beta-carbolin-8-ylcarbamoyl)-2,2-
dimethyl-morpholin-4-yl}i-acetic acid (100 mg, 0.24 mmol),
3,3-dimethyl-piperidin-4-one trifluoroacetatic acid salt
(116 mg, 0.48 mmol) and diisopropylethylamine (62 mg, 85

0L) were dissolved in pyridine (3 mL) and stirred 10 min.




ki nase inhibitory activities of the conmpounds of
formula | nay be determ ned by various procedures
‘WO tooaes216 the art. The potent affinities forPCKBS2004/011080

ki nase exhi bited by the #°nventive conpounds can be
measured as an 1 C50 value (in nM, which is the
concentration (in nM of conpound required to provide
50% i nhi bition of |IKB kinase. [00256] Follow ng are
exanpl es of assays that canlb®&--useful for evaluating
and sel ecti ngsa conmpound that _ nodul ates | KK. Assay

EDE of 2Aemsur Pnd 8| raolilnwge efdpte anthi B1 i TW025%S An
o
TP B SSEREREIRLSEL) 1,0 oL AP s
- anfhghengokagheal r&ge:lth_@manasemmlmgerﬂ:xm]igm.ept'ﬂ'hte residue

spanni ng bot h Ser32 and_Ser36 of | KB (Swi ssPro
waAcE@%fL hoRES besyssn oghivds acptahq it bml) and 1 M

f (o rla
LS Rcanr BR (BogE ! 21l s prace ves

extlieaetedowith aﬂdlph@gpﬁowmle@qﬂtmfetw(b ) . aand the
ec f| c antibo bi.ndi onl ho hor at.ed
exBREREL fet BBy s yaheDamtr s e MR XA wien

waPekyghandkinks. ame@om%rrc ls@ldlyma\mﬂﬁzi@ filtered, dried
anti - phospho-serine32 IxB antibodies) In the exarrpl e

- angf cgreeptragethenderoEHeCraPE@ ST BRIct %ye &ipsulting

3 t d
e RSEShC o Y poRL e Sonpl Ay TECGRARY ¢ ne

( chmapbémrman ehiydeteettead ehy me thamicdt \grddierial ytafthirding

a-{F 08 ed et Y e s AT Dot i Sl k-6 6-
,dlh@%hy@Ehgkﬁh6@hﬁ%09L@%&Qﬁxgﬂﬂﬁﬂ%@ﬁﬁﬂt(diﬁﬁﬂﬁﬁbéEEH—beta—

Fl uorescence | nmmunoassay) method (time- resolvqp
carbabivnBt¥y,) —PBiKien asElemaelliore faan Al W9 .cal3%) -  The

i8R PR Fap, RISk e e ol pf AL RAL of cone.
HCNedbr ani dthafodted spllattdonad dﬂteecﬁmmsm a

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 (&, 1 H), .
8.93 (s, 1 H), 8.41 (4, 1 H), 8.15 (dd, 1 H), 7.82 (4, 1
H), 7.71 (4, 1L 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 (m, 3 H), 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 Re = 1.79 min

EXAMPLE 81: 6,6-Dimethyl-4-(2-oxo-2-pvrrolidin-l-yl-ethyl)-

morpholine-3-carboxylic acid (6-chloro-4-methyl-9H-b-

carbolin-8-yl}-amide




secondary anti body conjugated to Europium or onto an

anti body-bi nding plate (e.g., Protein-A coated plate)
WOzt ect ed Wi th biotin-binding protein coRfT§ae®Wd/011080

to Europium (e.g., Strepfavidin-Europium. The |evel

of activity can be correlated with a standard curve

usi ng synthetic phosphopeptides corresponding to the

substrate pol ypeptide. How to prepare materials for

and conduct this assay are-188scribed in nore det ai

below. it Isolation of the | KB kinase conplex [00258
(003541 KB- a T #irs Iemmh | VRN G rEparREERFT ¢4 ragcording o

o 0 0 g 2548 Pl nget S eastifo-

ylrﬂmjﬂEPE(Sm:lém?ecﬁ.at'laﬁem éﬁl%q:sym‘o]mgmeiafate was added
and i ncubated on ice for. 30 m gut es. % resul ti n%E
8t % @6

*HNEE; $PP8t ¥HZpeleeD (44 O &ditdsdPved wi (& df
uf4frerg P 7. 44 0P2167

(B O Haddo = P12 o 20 et e > Lo )

3 Zl(glw@er‘iﬂommwte’ﬁ) 4&l-ar3d f34ed(mrb)4)ce?1t®1f(@at3brﬂ.ai6 -

0 g 15 m |It ated through a 0.22

1 %% &?’t gr) th_{o (%Te @arﬂma%dmga o?aded onto a 320 ni
NHRURERGBEnBagel cbhlititabinen FEE_.@DC @l usm2 ( Aremsham

Bi osci ences AB, Uppsal a, Sweden) equilibrated with a
MigES dAF fer operated at 2 mi/min flowrate at 4 C

Fractions spanning the 670-kDa nol ecul ar-wei ght

mar ker were pooled for activation. A
BildIngsieredoMexi mingg  pool was then activated by

[m'g%%;?gt E%mw%ﬁilo%\g NEKth e et al%%j'(\#%? CeII

32 C @0 phes Bhal 8 2(1%14\1' ML P 4 e daF, Qe usAer’ful

mnutes at 37 C. The activated enzyne was stored at
for8r@atritrid darditdronssezaused or aggravated by the

activity of this kinase. The in vitro and in vivo IXB
kinase inhibitory activities of the compounds of formula T
may be determined by various procedures known in the art.
The potent affinities for IKB kinase exhibited by the
inventive compounds can be measured as an ICs value (in
nM), which is the concentration (in nM) of compound
required to provide 50% inhibition of IkB kinase.

[00256] = Following are examples of assays that can be
useful for evaluating and selecting a compound that

modulates IKK.

Assay for measuring IKB kinase enzyme inhibition

[00257] An in vitro assay for detecting and measuring
inhibition activity against IxB kinase complex by candidate
pharmacelogical agents can employ a polypeptide spanning
both Ser®? and Sexr’® of IKB (SwissProt Accession No. P25963,

Swigss Institute of Bioinformatics, Geneva, Switzerland) and




Measurenment of | KB ki nase phospho-transferase activity
[00259] At the per well of a 96 well plate, conpounds
WO 2404/092467 ous concentrations in 5 L of 20% DVSECHEIS2004/011080

prei ncubated for 30 mnutes at 25 Cwith 40 L of
activated enzyne diluted 1:25 with assay buffer (50
nmM Hepes pH 7.5, 5 nM DTT, 10 mM Mgd 2, 10 nM

2- gl ycer ophosphate, 2 pM M crocystin-LR, 0.1% Bovi ne
Serum Al bunin). 5 L of peptli@de— substrate

R N8 it O =T A KT

arn
b 5PL
- ebenl Bl gltonepsintgg bbby St g Bosth RpeR:ad somm

-of rgeetpolypepeider ansiegr edth@raménocépnalx plrapelyclonal

(Pierce Biot ec 0C ord USAY

& tbmt AT oSt LOT SOHHLEBhG s BRb. F RE-Sh9T SEE A | oy
.ant(ﬁ&&chl&gnal iRgrieckRehpukes fBaveebyingMiheUSA) at 2
g/m . Sanples were incubated for 2 hours wth

phadwikongl at €8] bovidngt 3byashesnii t bhpBSheser 086 TvikEN 20,

04/ 092167, PCT/ US20Q4/ 0110
an W%%c? ¥ epPATEdFhel ?ﬂkfﬁ YrB Pﬁﬁg%gf’é@e’?ﬁéfiﬁi ﬁOﬁPﬁ@F is
foﬂ-rhé& aile ARSIy T L akaSChaNgesecBagt B, aMdarUSh), afF 0.1

were added to each well and i ncubated for 1 hour
ana/o,yitn@,an?akmﬁ‘gho@al ewrng Badashesiwitl  PReMingsgsmEe,

ween 00__L nt I 0 PerKi
calEERelnod s ofl s P, PRLAIESTEN! 130 Lo B
DEMEL®R eoiledotbathch EmhhceﬁaneuLapithanﬁiignnﬂumescead:e
wth an excitatiaqgn of
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was previously shown to be |inear wth respect to
corgrzgmeczonbenimapbbhiaad emnbefropntheaehz-yﬁ@n-@nnd#Mn
t.est

1P b R B SRR BRORRL 8 BatoAsbcea wien
secondary antibody conjugated to Europlum, ‘or onto an
antibody-binding plate (e.g., Protein-A coated plate) and
detected with biotin-binding protein conjugated to Europium
{e.g., Streptavidin-Europium). The level of activity can
be correlated with a standard curve using synthetic
phosphopeptides corresponding to the substrate polypeptide.

How to prepare materials for and conduct this assay are

described in more detail below.

Isolation of the IKB kinase complex

f00258} An IxB-o kinase complex was prepared by first
diluting 10 ml of HeLa 83 cell-extracts S100 fraction (Lee
et al. (1997) Cell 88:213-222) with 40 ml of 50 mM HEPES pH
7.5. Then, 40% ammonium sulfate was added and incubated on
ice for 30 minutes. The resulting precipitated pellet was

redissolved with 5 ml of SEC buffer (50 wM HEPES pH 7.5, 1




phar macol ogi cal agents. [00260] The conmpounds of the
- invention were active inhibitors of the I KK conpl ex.
WO RR04{P2167 be appreci ated that conpounds of t hPET/US2004/011080
i nvention can exhibit I KB kinase inhibitor activities
of varying degrees. Follow ng assay procedures such
as the in vitro and cell-based assays descri bed
herein, the | KB kinase inhibition average | C50 val ues
for the inventive conpo Te generally bel ow

6

apout 10_ m cr I a efterably, bel ow aboyt 1.0 . _..
mMnB%&onérgrgﬁhEﬁﬁ%@ EBr&&é%é ?yﬁéEQ§%%ﬁ§%ﬁ goclarified
byNaBarel #hgathen B¥END, ve0 &OBPEHMIS Svarie .8l $@d filtrated

sel ective for inhibiting | KK-2 as opposed to |KK-1.
thoenphl ar 0ASSays WRtepyl anffel oy MAPdE was deadgsy onto

i ent - i elhs.isalati RPM 8

= 528 BlostRERNR o pety £ S B0IRE, P R e e
Bidypeefiubune, Cobbeallbon SirvlieassasuiVAbraAldd Wth a SEC

2004/ 092167 PCT/ US2004/011080 --163- MMcell |jnes
buﬁé?é eperated i ﬁPWﬂ/TG&Of&SHt&?ﬁﬁh@tlé%>CﬁepﬁraCtlons
spgﬁﬁiﬂﬁ $RRUBYOERB. ﬁbggéﬁﬁEQLW%ﬁggﬁ;n@§%er%%k%aPMgmed

2 MM L-glutam ne, 100 U nL penicillin (Pen) and 100

fop. gtbiivastpapt oy siinagstrepfafGiBoOpecdndraseithenul t ur e
roduct.s, available fro nyi.t.r o j echnql qgi es,
ac B PR Py AR et BRLE oph P Tkbr L 0B BFESK1E (R0 B A e
{(16pom patliens:hane22mmarr ao( BM) Maspier, all®@S miS MG 1., 5 mM
ROSETTESEP (B cell enrichnment Kkit) separation system
DTT gt dfcaM 2TeeHREF o5 esPhgaRe odver A HARE@RYSEERe LR, for
¢ ] f eb|s c Is by, £ t
e e o P ioared anri T8 Ak oty HBY STRREN at
-88i 86ciehndeés fuBstbor dseMd) . Bone Marrow Stroma Cel
cultures [00262] Bone nmarrow (BM speci nens were
- obt ai ned from '
Measurement of IxB kinase phospho-transferase activity

. [00259] At the per well of a 96 well plate, compounds of
various concentrations in 5 ML of 20% DMSO were preincubated

for 30 minutes at 25 2C with 40 ML of activated enzyme
diluted '1:25 with assay buffer (50 mM Hepes pH 7.5, 5 mM

DTT, 10 mM MgCl,;, 10 mM 2-glycerophosphate, 2 UM
Microcystin-LR, 0.1% Bovine Serum Albumin). 5 pL of peptide
gsubstrate (biotin- (CH;)s~DRHDSGLD {phosphoS)MKD-CONH,;) at 200
MM + 500 UM ATP were added to each well and incubated for 1
hour before quenching with 50 pLr of 50 mM Hepes pH 7.5, 0.1%

BSa, 100 mM EDTA. 5 uL of quenched kinase reaction were

transferred to a Protein A plate (Pierce Biotechnology,
Inc., Rockford, IL, USA) containing 90 pL of anti-phospho
IKB S32/836 antibody (Cell Signaling Technologies Beverly,

MA, USA} at 2 ug/ml. Samples were incubated for 2 hours
with shaking. Following 3 washes with PBS + 0.05% Tween20,




patients with MM Mnonucl ear cells (M\NCs) separated

by Ficoll-H paque density sedinentation were used to
WO 284/831l¢7shed | ong-term BM cu| tures as previ ouBCTUS2004/011080

described (Uchiyama et ak., Bl ood 1993,

82:3712-3720). Cells were harvested in Hank's

Buffered Saline Solution (HBSS) containing 0.25%

trypsin and 0.02% EDTA, washed, and collected by

centrifugation. Cell ProlTfE%tTon via measurenent of

DNA-synt hesi s rate [00263] Proliferation was measured
90 L pp v BHSPFavEEdBr LBBHSCHEYESRIHE Shedpte gRsdiin Elmer

L4 R Bc BHETR b Jol FLeRED ¢ LopF Aes ‘CeoPRiblg (1781 ho/ml

wez?é' 28888, £E0LALATweNY) ahB theupheseneer af Hardl gy, an
Kinhibitor of this invention for 48 h at 37C. DNA
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reduction of yellow tetrazolium MIT (3-(
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(Mol ecul ar Devi ces
[00260] The compounds of the 1nvent10n were active

=y

inhibitors of the IKK complex. It will be appreciated that
compounds of this invention can exhibit IkB kinase inhibitor
activities of varying degrees. Following assay procedures
such as the in vitro and cell-based assays described

herein, the IKB kinase inhibition average ICsy values for
the inventive compougds were generally below about 10
micromolar, preferably, below about 1.0 micromolar and more
preferably below about 100 nanomolar. The inventive
compounds were also selective for inhibiting IKK-2 as

opposed to IKK-1.

Cellular Assavs

Multiple Myeloma (MM) cell lines and patient-derived MM

cells isolation

[00261] RPMI 8226 and U266 human MM cells were obtained
from American Type Culture Collection (Manassas, VA)}. All




Corp., Sunnyvale CA). NF-KB activation via

El ectrophoretic Mbility Shift Assay [00265]
WORPEA9RSPhoretic nobility shift anal yses ( EVSRLTNS@#04/011080

carried out as previously described (Hi deshima et al.,

Oncogene 2001, 20:4519). Briefly, MMcells were pre-

i ncubated with an I KK i nhibitor of this invention (10

Mfor 90 mn) before stimulation with TNF-a (5 ng/nl)

for 10 to 20 min. Cells wer&6Bhen pelleted,

resuspended in 400 L of hypotom c lysis buffer (20 MM
eF gerR) Ghmteed in rﬁ@%ﬁ;@ b.oopteinbrg 10%

£ 10000k M NEINOpils MM NRE -l M PVEL, | S/ rﬁf-oul% MO) ,

| eupeptin, 5 g/nL aprotinin), and kept on ice

2 fMN L—@‘Jhﬂfamiem risfocgat/inan dekdi0g ifror (Pl n@t L, ug /mI
the nuclear pellet was extracted with 100 L hypertonic

srpptenpigrire r{ SEmM (GRS hyaad geldocuinuesd pradngg s

st ARGl R AT Rllea, o

Patikod— capriotadniMm) o@l lisc evduy gﬁﬁ:mﬁ:md At patient bone

centrifugation (14000 for at 4C, the .
MAEER SR G e SO (19t enxichment

kl@qu%%a&tarﬁ%e@ l%elﬁB GANSENRSUS z@dzﬂmufg}fég I Gkﬁan@wp@r

', Santa Cruz Bi otechnol ogy Inc.
Casm?taa\ -Cr (FReCRp r\m;sv erfd 1Maissldé wiash JorB2prmjenl oy 5@1@0

gy TS Mty o0 4 P

BiBiskadichg o< a®edfiasd, comt)ai ning 1 ng of oligonucl eotide
and 5 g of nuclear protein were conducted at room
tenperature for 20 mn in a total volune of 10 L of

BoRIeN#i=Rg Rk Soral @Y Bisddels pH 7.5 50 M Nadl, 1
M NMCIZ, 05 TIMEDTA—0-5-TT™M DTT, 4% gl ycerol (v/v).

[00262] 0. 5 @@npolrrgarww d(B)ﬁfI)(,@mtanmns Bicosc ickreain B, from

palRBR oty K- MRE B S orbe : epAakad d

Flmuum@aqu@nﬁ@h@t&w s@fdﬁren%%dﬂltdrp e used to

established long-term BM cultures as previously described

(Uchiyama et al., Blood 1993, 82:3712-3720). Cells were

harvested in Hank’'s Buffered Saline Solution (HBSS)
containing 0.25% trypsin and 0.02% EDTA, washed, and

colliected by centrifugation.

Cell Proliferation via measurement of DNA-synthegis rate

[00263] Proliferétion was measured as previously
described (Hideshima et al., Blood 96:2943 (2000)). MM
cells (3 x 10% cells/well) were incubated in 96-well culture
plates (Corning Life Sciences, Corning, NY) in the presence
of media or an IRK inhibitor of this invention for 48 h at

37°C. DNA synthesis was measured by'[BH]—thymidine ( [*H]-

TdR, New England Nuclear division of Perkin Elmer Life and

Analytical Sciences, Boston, MA) jincorporation into




radi ol abel ed probe. The sanples were | oaded onto a 4%
pol yacryl am de gel, transferred to What man paper
WO toshasaeh | nternational, Miidstone, U K ), ab@dr/UsS2004/011080
vi sual i zed by autoradiography. D ffuse Large B-Cell
Lynphoma (DLBCL) Cell Proliferation assay [00266]
ABC-1ike (LY3 and LylO and GCB-like (Ly7 and Ly19)
DLBCL cell lines (Alizadeh et al (2000) Nature
403: 503-511; Davis et al.-{2081) J. Exp. Med.
,194:1861- 1874) were maintained in grow,h nedium S@GM
diyvidspg selpweEw:fodissyanp padsast nyg el IPEIT@Rcd Oper

Kk l]s. [ inl ' M
R TRF AT B TS RES daintoft Sordr & Sket e - AT
expElinkatal iA@Y ored e da¥ipiafcddie assay, cells
were counted and viability was checked WD 2004/ 092167

PCT/ US2004/ 011080 --166- using Trypan Bl ue staining.
0 e Ly3.and LylO cells, 5000 cell were plated in
MT '/ il % S5 | plate. The Ly7 and Ly19

-[00264] s Werr@ePliahedidbrl0 23R eldss BR p®ldnt |dhpounds on
inhi bitors were first dissolved in O and t hen

MMJorawet WasCRissessesc byt Realiymdnge dee madatdtermn off goellow

- 0. ncent..at.i. on I d.,n
te%?%?ﬁ"géf“g& T@ﬁﬁ_‘igi’agi—ldil% z o é\%%;a%ro%&ﬁég ud 'ng a
diphangarcet¥8Eol ical browidei)l by nessdn 1(ReANs, Apliws cells

Science, _Indi anapolis, IN . _Human peri pheral_ bl ood
e Spkdre 8 h

(T o hBERe L« PEREROEs SRR ada LESLy [ 66

7
rifi f n r e d b

cubEUbpR el blses WITH" IO SAnRHIRn o) 2% Rop wer
forerauspanded hnoAl V¥ aedinu, 19kl | ¥ Hillowed KK oo pr

inhibitors of this invention in 100% DMSO was added at
isgpropevotheobsetivingf 0a 098- WEll. plRiserietad xed wadsured
2t 180p0h 8 108 BOVE LR AL PR 080 08! el
Corp., Sunnyvale CA). '

NF-KB activation via Electrophoretic Mobility Shift Assay

[00265] Electrophoretic mobility shift analyses (EMSA)
were carried out as previously described (Hideshima et 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 Witﬁ TNF-¢ {5 ng/mL) for 10 to

20 min. Cells were then pelleted, resuspended in 400 plL. of
hypotonic lysis buffer (20 mM HEPES, pH 7.9, 10 mM KCl, 1
mM EDTA, 0.2% Triton X-100, 1 mM Na;V0y, 5 mM NaF, 1 mM
PMSF, 5 Mg/mL leupeptin, 5 ug/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 NazV0s, 5 mM NaF, 1 mM PMSF, 5 Hg/mlL leupeptin, 5 ug/mL




with inhibitor at 37C for 40 mn, cells were
stimulated with 20 | of either with LPS (100 ng/ m)
woapoassets7ant i -CD3  (0.25 g/m) and anti-CD28 @OTABQH040)11080
(Pharm ngen division of BD Biosciences, Bedford, M)
at 37C for 5 hours. The supernatants were coll ected
and assessed for |IL-10 or TNF-u. release using
standard commercially available ELISA kits. Hunman
Chondrocyte Matrix Metal | opkébeases (MWPS) Rel ease
Assay [00268], Human chondrocyte_cell |ine, SWL353
aprRIECin VAT skes Tapn)2 Qiintul thiedl coR BT hinegRabon (140009
sdretalybovine sxer ynd nehone t4:098ps s W11 as nuclear
- 77L-gl atam ne{ d BCO brand ~ cell culture products
exdvaidabl edusinddnddadge NE-de cdesdmnolo g Bsgonucleotide
Carl sbad, CA) and 1% Pen/ Strep (G BCO, WO 2004/092167
PrRPOE USZoCHEHIBICCC157- ta Gire Bhekrehpelosy wEne - .

SR GHH SR Bt NS VIS H 5T ol G ot 222

i nhibitors . at .1 | dded. t.o each 1,4
Tﬁﬁ /QHPQS tNgeﬁ"T d E?ﬁgxleadl dvm}ﬁﬁ]cejl%fdlcglﬁ%gﬁo%f v%}%]ﬁ%? o]g%?ééf life
arge Rnsaiit i Al edcipiredanc oy, Qed) s %imiﬁgr@@é@@@oﬂs

for 1 hr at 37C, cells were stinulated wth 20 | -
cohnltalih ik INgigriof RN dtsicimotide )add 37y fof R2dchese

The supernatants were then collected and assessed for

PIOtEdTc Gie STOHGESE et ATATHrRTBP FERELr ¢ M5 2 Udihy 1n &

ol b @D ofie ety e TS eoffier. e

7 5,0 0RAnG Yl ,al 1 ting MRSL Qbhaisnath mdTA,0iNts mM DTT, 4%
repl acenent surgery was provided by Cell Applications

glyrer(1Sav GhegandCA) .5 K paihi bidDrac bf (APRCSRavent i on
were tested for_their abiIiCJ{ to bl ock the TNF- or

BlosCieRSRiu it r@%’%@rofs"ﬁ%‘m |1ToB $upershbbe awilesis,

1 lif;rl nogf %%T”:(Le_rpcbj Sall\ll’r'y-KaBV%i]:! %\rba!se a%c{esdA Skir}\:ifc’ﬂ b%e ére(*: uéﬁeu re
reaction mixtufes, immediately after addition of
radiolabeled probe. The samples were loaded onto a 4%
polyacrylamide gel, transferred to Whatman paper (Whatman
International, Maidstone, U.K.), and visualized by

autoradiography.

Diffuse Large B-Cell Lymphoma (DLBCL) Cell Proliferation

assay

[00266] ABC-like (L¥3 and Ly1l0) and GCB-like (Ly7 and
Iwyl9) DLBCL cell lines (Alizadeh et al (2000) Nature
403:503-511; Dbavis et al. (2001) J. Exp. Med. 194:1861-
1874) were maintained in growth medium (GM, Iscove's
DMEM+10%FBS)} by passaging cells twice per week. Cells were
starved overnight in Iscove’s DMEM medium + 0.5% FBS
overnight before plated in proliferation assay. On the day

of the assay, cells were counted and viability was checked




condi tions and assay nethods were described in
Aupperle et al., Journal of Inmmunol ogy, 163:427-433

WO 20p3992167 Human Cord Bl ood Derived Mast Cel | ABEEAS2004/011080
[00270] Human cord bl ood was obt ai ned from Canbrex
(Wal kersville, MD). Mast cells were differentiated and
cultured in a manner simlar to that described by
Hsieh et al., J. Exp. Med., 193:123-133 (2001). IKK
inhibitors of the inventtohb®@ere tested for their

ability to block the ,gE- or - i nduced TNFa_r el ease
us 86 T VB PADS A A Al ERSORY (0 G LR RLlS,

5000f benenibaki N2t Fnehd wAISA%S, \@ﬁ&%?@%}ﬁm
PCT/ US2004/ 011080 --168- [00271] Human osteocl ast

Thpr &glir sodsLywdPe cefils M@dea@lactneyb prie st MELD foeil d rmen

VW I Ie | | [
Ve GRr T R B AR P e e TS5 B T ot IS0 @ then
aii{ieARRH! aft YECL ek tHaNIAILQr %o y e&;,?&iﬂlvcﬁr{g ' 80 um -
were teste for their ability to

0.dif fiar ek Rt LBACenROBE 108S (et lpqat@md i6PldBGeMN cate. cell
degradation as described previously (see Khapli

vighilityrwabk éetemmined uﬂpgmzstﬁ@ﬂa(xzb@@ai’ Kezeldal |

vt ey o8y Rk A e p R ey (s,

(2002)). Rat Models for Rheumatoid Arthritis [00272]

HugGh! §£91§8@8E”%§O% tiy c';ﬁ%vge ) 5@3@ )RS Jgg%ﬂg geoleabsee

Agaathritis. Such testing is known in the literature and
ILncl ude a standard rat LPS nodel as described in
[0026Aay eHumar, PEMChWelsi Puad LdedTdrem Neurws) sianag othale

PLsad) TSR SR s\ AR A e e

welht rexsuspended 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 pul 4.5 X

10°> PBMC in AIM-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 pug/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-1§ or TNF-d

release using standard commercially available ELISA kits.

Human Chondrocyte Matrix Metalloproteases (MMPs) Release

Assay
[00268] Human chondrocyte cell line SW1353 (ATCC,
Manassas, VA) was cultured containing 10% fetal bovine
serum {Hyclone, Logan, UT), 2 mM L-glutamine{(GIBCC brand
cell culture products available from Invitrogen Life

Technologies, Carlsbad, CA) and 1% Pen/Strep (GIBCO).




Met al | opr ot ei nases”, J. Pharmacol. Exp. Ther. 298(3),
900- 908 (2001); a rat adjuvant induced arthritis
wOoRbBd92ws descri bed in Pharmacol ogi cal Met ho#€TiUS2a0h011080
Control of Inflammation (1989) p 363-380 "Rat
Adj uvant Arthritis: A Model of Chronic Inflammuation”
Barry M Wi chman aut hor of book chapter {Alan R
Liss Inc Publisher}; and a rat collagen induced
arthritis nodel as described67n- Pharmacol ogi ca
Met hods in the Control of _Inflammation (1989) p
Cedds. weye spgeef] 18oPPayed il APdeed Arsina id ate (R

‘A mDE t n n
B1ffRbar TRl ERY CIERE  DaRbomY 1871 BGHRIAR AWMk
' serABlNyl aibbdels Tak &hhﬁbﬂbdis Be] avanceeh@ Hama to each

Di sease” (1999) by WD 2004/ 092167 PCT/USZOO4/011080
welll69- 9A-wBehdplleted. aMdCorixedT wiGhulld0 Tl McAbee 108

R Tl R M T T
Cogl %HH& gBroﬁlehQr alf0hgogat H?E'g wer “gﬁﬁ@éﬁgd% 20 nl
e (0] a

SCrl above conpounds or mi WEI e oun
1L.L@Bbe18URRYHE] NALY SYBEEMRr T6eMparedatec0EHBr 24 hrs. The
conpounds where Ring Ais a pyridine ring. Also in the

supatnanadgBswecenph@ndQOéﬂet@eduE@dlassﬁsaedeébEC|aIIy

ornu a lLl-A-aa, .were f t,0 _be
e gIRPHarn g e b Ri SRR R e e H e A s siae
coer-e iRING Avh$labler ghokpngitki.ng. [00274] Wiile we
have described a nunber of enmbodinents of this
i nventi on, is apparent that our basic exanples my

) bt 25 1)1 b9 PE QLIS B boSROGHRIYS a dthlich utili ze

HnmﬁﬂreforHFLstlsmﬂhteﬁefapmraelaya@vhbatthheu&@ombﬁmined
|nven&|on is to be.defined b t_he %wgend
whi ch

athSELH% FEPhErSPRRR GYrEREYsHas PEC éf#ﬁéd
apPaveabesns epLesenLadpbe Wy c@ly .  IKK inhibitors of the

invention were tested for their ability to block the TNE-

or IL-1P-induced release of IL-6 or IL-8 from these cells
using commercially available ELISA kits. Cell culture’
conditions and assay methods were described in Aupperle et

al., Journal of Immunology, 163:427-433 (1999).

Human Cord Blood Derived Mast Cell Assay

[002701 Human cord blood was obtained from Cambrex
(Walkersville, MD). Mast cells were differentiated and
cultured in a manner similar to that described by Hsieh et
al., J. Exp. Med., 193:123-133 (2001). IRX inhibitors of
the invention were tested for their ability to block the
IgE- or LPS-induced TNF(O release using commercially

avalilable ELISA kits.

Osteoclast Differentiation and Functional Assays




exanpl e. WO 2004/ 092167 PCT/ US2004/ 011080 --170-- W
claim 1. A conpound of formulal: RL RR N R3\ HNH
WO oR0489kar maceuti cal |y accept abl e salt ther eoPCT/US2004/011086
wherein: R ng Ais selected fromthe group consisting
of: (a) a pyridinyl or pyrimdinyl ring that is '
substituted by (i) -CH2C(O -G and 0-1 Réa or (ii) 1-2
R6a, and (b) a norpholinyl, piperidinyl, piperazinyl,

pyrrolidinyl, pyranyl, tet+d8drofuranyl, cyclohexyl,

cl opentyl or thlonDrphollnyI ring that is

IﬁOg%EbtltuHUmabyOSFBP01€€R9PSECHWFGFSOWeﬁs qtigired 860

and (LLI 0X0 0 a or 2 0
cr§Panpethhed Folll cuPhur Bipagy” G TheEA O RDE, Ve
ceskkented ﬁﬂﬁﬂégénﬁlatéﬂhahlculthabobaﬁddﬁqn i@fs tafidid,ons

each. R6b i s independently selected fromCl allphatlc
frgp therpgngbagtugry- tWEKﬁ dRbERd toxve At t&)@ AAVEREHO

wefal A0 aPELANRLLY a é§1&§E?OtB°%§b@%'Eﬂéﬂaﬂﬁ?%rentlatlon,

Intervening carbon rma 5-6 menbered ring
bohavregoipﬁibhngndhebéEagEnnﬁegehdamawﬂWamndasdrﬁheds

WD, 2004/ 092167_PCTL US2004/ 011080 - -
prEg Ry Voes kgL ol (KE2-A (ot gi-142-
15iR12m032,,ngbaa1§1ﬂ@)3z,on BEAIRGhe; OF9): 44957544987
(2003); and Takami, M., Journal of Immunol, 169:1516-1523

(2002))

Rat Models for Rheumatoid Arthritis

[00272] Certain compounds of this invention were found to
be active in one or more rat models for rheumatoid
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-o (TNF-o)
Production and Arthritis in the Rat by GW3333, a Dual
Inhibitor of TNF—Converting Enzyme and Matrix
Metalloproteinases”, J. Pharmacol. Exp. Ther. 298(3), 200-
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
' bookrchapter {Alan R. Liss Inc Publisher}; and a rat
collégen induced arthritis model as described in
Pharmacological Methods in the Control of Inflammation
(198%9) p 395-413 “Type II Collagen Induced Arthritis in the
Rat” DE Trentham and RA Dynesuis-Trentham authors of book
chapter {Alan R. Liss Inc Publisher}. See also, “Animal
Models of Arthritis: Relevance to Human Disease” (199%) by




Gis -OH -NRAR5, -N(R9)CONR4RS, -N(R9)S02(d _3

aliphatic), -N(R9)COCF3, -N(RO)CO(C 6 aliphatic),
WO20Q493187( het er ocycl yl ), -N (R 9) CO (heter oail’slll"ﬁU52004/011080

-N(R9)CO(aryl), a 3-7 msnbered het erocyclyl ring, or a

5-6 nenbered heteroaryl, wherein each of the

heteroaryl, aryl and heter ocyclyl noieties of Gis

opti onal I y substituted by 1-3 R10; Rl is hydrogen,

hal o, 3 ali phat| c, am nolbé Eyano (C1_3 alkyl)1l 2

2 %J%eﬁ a HEC Rl QONRL B2
Ch'l)i Q@eRnd M. O»Gug @cﬁdﬂd@l@igl% Jﬁtrﬁolf&t_:hpa}clqylm QJ;_)G 134-
al koxy, hydroxy, amino, cyano, or (Cl-6 alkyl)1l_2

148nmi no; R4 is hydrogen, 3-7 menber ed heterocyclyl, or

ﬂlﬂgﬁsﬁ aI| hat .| c R?’t‘?e r.o %?rci%?ﬁ%élﬂl* hatla% ?‘for‘#f&

subat %%OQE@T%n%%' R ifyeRMaved, Wmpgpundere ffo%@milsa IT-C
optionally substltuted by halo, ORS, -CN, -SR8

werg( fprRg. toshe) ® 1IngdyOERy el:z@:zpqumpa_xmq:gm other
R R 8,
o 0 S VL P Al GRS, o e o
mofied s, hydmpgendsr o€l formallispTatli-g-0r dapedialdy tdagpounds
nme ni.trogen_atom are en tog ther with th
o RPFBL (O ar e S b ed® e GHIRE Ly superior
cof 9&%@1%@,! wth@rn&m@%&d@ W@ﬂ@@?%md ¥ $RretAd ne
[

fromCl_4 aliphatic; each RO is independently
riggl-ected from hydrogen or Cl1_3 aliphatic; each R10 is

pend t.Ly sel ect ed f I om
00T R 1 i 6 Ei R GoAT Db T Shpptinents
ofeahmsRlivemibﬁde@%nqgnhbpa&@rﬁptteﬁa‘ ' Bhflc examples

maj?rl i:ghgtllt%red to provide other embodiments, which utilize
the compounds and methods of this invention. Therefore, it
will be appreciated that the scope of this invention is to
be defined by the appended claims rather than by the

specific embodiments, which have been represented by way of

example.




hal o, -S(O 2N(R7)2, ORS, -CN, -SR8, -S(0)2R8, -C(O R7,
-Q02R7, -N(R7)2, -C(O)N(R )2, -N(R7)C(0)R7,
WO 20/BR6C02R , or -N(R7)C(O)N(R7)2; T is a stPGI/ghtoogpi1080
branched C1_4 al kyl ene chain; Vis -0-, -NR7)-, -S,
-S(0)-, -S(O2-, -C(0)-, or -CR-; and R12 is
hydrogen or an amino acid side chain. 2. The conpound
of claiml1l where Ring Ais a 3-pyridinyl or
5-pyrimdinyl ring substitutée-by 1-2 R6a groups. 3.
The _conpound of claim2 having formula I1-C RlL R 2
We, SfaiR’ Re N H NH Roa al  M/Y . 11-C wherein: Y
is Nor CH Rl is hydrogen, halo, Cl_3 aliphatic,
am no, cyano, (ClL 3 alkyl)l 2 amno, Cl1_3 al koxy,

1. CaNFRmpONRGORE3 fogmul@HINH?: R2 is hydrogen, hal o,
Cl_3 aliphatic, -CF3; R3 is hydrogen, halo, Cl_6
al i phatic, Cl1_6 haloalkyl, Cl1_6 al koxy, hydroxy,
am no, cyano, or (Cl 6 alkyl) -2 amno; and R6a is
sel ected fromCl_6 aliphatic or\halo. 4. The conpound
of claim3 where R6a js nmethyl./WD 8004/ 092167

PCT/ US2004/ 011080 -RB e copPound of claim4
where R1 i s hydrogen, @]
. mo

NH

or a pharmaceutically acceptable salt thereof, wherein:
Ring A is selected from the group consisting of:

{(a) a pyridinyl or pyrimidinyl ring that is
substituted by (i) —CH;C{0)-G and 0-1 R*® or (ii) 1-2 R,
and

{b) a morpheolinyl, piperidinyl, piperazinyl,
pyrrolidinyl, pyranyl, tetrahydrofuranyl, cyclchexyl,
cyclopentyl or thiomorpholinyl ring that is substituted by
(1) -C(R®)3, -W-G, or -G, (ii) 0-4 R®® and (iii) 0-1 oxo
groups on a ring carbon or 0-2 oxo groups on a ring sulfur;

each R®® is independently selected from Ci-g aliphatic,
halo, alkoxy, or amino;

each R®® is independently selected from C; 3 aliphatic
or -N(R"),, and two R®® on the same or an adjacent carbon
optionally are taken together with the intervening
carbon(s) to form a 5-6 membered rihg having 1-2 ring

heterocatoms selected from N, 0 or §;




amno or fluoro; R2 is hydrogen or halo; and R3 is
hydr ogen, halo or C3_4 al koxy. 6. The conpound of
Wocz?‘/"é‘f’ Bwhere Y is CH 7. The conpound of cIP4iIfS3004/011080
where Y is N. 8. The conpound of claiml where Ring A
Is selected from norpholinyl, piperidinyl,
pi perazinyl, pyrrolidinyl, pyranyl,
t et rahydr of uranyl, cycl ohexyl, cyclopentyl or
t hi onor phol i nyl ~and where Rid¢ A i s substituted by (i)

- 3 - W jd,) O- I jlD2,0-1
oﬁ( )Jﬁ %Q"c’ar—ﬁo"né {)C#))-O’- 2%)@@?@3%3* {)}Iﬁl)z&"r‘i ﬁgxgng; S:J!OS
~-&RrThe[corpouttd) pf-cl ai m 8 where the -WG or -C(R9)3

substituent qn Ring A is orthg to the position where
t he Q bt a=¢di Bet i A8 POARTIoF (FS)att ached. 10. A

of for Il N_ GW N
f?rfe%ir%r @H’pgm@eutlﬂg% (F&\;\%Q?gbt aﬁﬁg‘?)s%{lqlﬁer eof ,
a lvitpdree 'ﬂ’c),VDI@G(?ﬁCED@F%ﬁZ—]&s )ummﬁg mmﬁ%t; 8:tic)174- Ring
ti1tut - ' C 1S
-prr?{i iséﬁﬁ%ﬁ%%‘;c?al&e ed —Nr(&%? %@f@eaﬁraﬁam ' or
~-NMeREDareiy ,t aosRﬁbm@&bfe%dS%&e%c%mgﬂj 3GeRf, arbon_¢

optional |y are taken together with the intervening I
meieraH ety dagnm a i gigniracdd of Mhadvererdanyli myryl

arn th%zt% _of)cr_]\}_scé(iﬁlg)%%ie&%so (@ﬁ ?:i:sogolp%icwléfll} Q;;ubst:i.tuted by
1-3 R'Y; |
R' is hydrogen, halo, Ci.3 aliphatic, amino, cyano, (Cjis
alkyl),-» amino, Ci-3 alkoxy, -CONH;, -NHCOCFs;, or —-CH,NH,;
R? is hydrogen, halo, Ci_3 aliphatic, -CFi;
R> is hydrogen, halo, C;s aliphatic, Cis haloalkyl,‘ Ci-s
alkoxy, hydroxy, amino, cyvano, or (Cis alkyl}:.» amino;
R? is hydrogen, 3-7 membered heterocyclyl, or Ci_g
aliphatic;
R® is hydrogen, Ci_ aliphatic group or a 3-7 membered
heterocyclic ring héving 1-2 ring heterocatoms selected from
"N, 0, or S, wherein R’ is optionally substituted by halo,
-OR’, -CN, -SR°, -S(0)2R®, -S(0)2N(R")2, -C(O)R’, -CO.R’,
-N(R7);, -C(O)N(R")2, -N{(R")C(0O)R’, -N(R")CO.R?, or
-N(R")C(0)N(R) 3;
each R’ is independently selected from hydrogen or Ci4
aliphatic, or two R’ on the same nitrogen atom are taken
together with the nitrogen to form a 5-6 membered
heterocaryl or heterocyeclyl ring;
each R® is independently selected from Ci.4 aliphatic;
each R’ is independently selected from hydrogen or Cia
aliphatic;
each R'Y is independently selected from oxo, -R'?,

-7-rY", or -v-T-r'?;




-C(R9) 2- [C(R9) (R12) 12-; Qis -C(R9)2- or -C (R9)
2C (R9) 2-; Gis -OH, -NR4R5, -N(R9) CONRARS5, -N(R9)

WO Bog0920$7 3  al i phatic), -N(RQ)COCF3, -N(R9) COPCTUSHIN4/01108¢
al i phatic), -N(R9)CQO heterocyclyl),
-N(R9) CO( heteroaryl), -N(R9)COlaryl), a 3-7 nmenbered
heterocyclyl 'ring, or a 5-6 nenbered heteroaryl,
wherein each of the heteroaryl, aryl and heterocyclyl
moieties of Gis optional-wl%bstituted by 1-3 RI10;

Rl i s hydyogen, hal o, al i hatic m no, cyano,

(cue%chaﬁfkyﬂﬂ lzldgﬁa%ie %ﬁ%ﬁﬁ&ﬁ %ﬁﬁﬁf ﬁﬁl@@lﬂ@é:

nafh (48,1 s Bxdrog@@; h@b G @i Dhét(bgfﬂ ~CO.R’,

s h 5rogen halo Cl 6 ali hatlc

-Nhﬁ1)aa| k¢| p)m%)zm K5/, )cmmrmxy -Nd®' h@D:Ryama; or
%% 7%1 2 amno; R4 is hydrogen, 5-6 nenbered

N %% 270or C1. 6 aliphatic; R5 is hydrogen, Cl1_6

al l@hﬁél§ 8FPHPGAE arSnéatieRbar ed, Qﬁkﬁléﬁécbhalhl ng
having 1-2 ring hgteroatorrs sel ected froml N, O,

S, \ﬁh:eiﬁer‘ﬁ R5-N4$Robt i onat 1 y-S(Bsti t ub éQ) by ha¢63)—0-“\0r
—H ﬂr%q -S(O2R8, -S(O2N(R7)2, -C(OR7, -CO2R7,

PN(R C(ONR?7)2, -N(R7)C(OR7, -N (R7) CO2R8, or
- N(R¥7) €eOnMaRdg2n eac erRAnisid redeip® ratieds | ghasih ect ed
from hydrogen or C1_ 4 aliphatic, or two R7 on the
same nitrogen atom are taken WO 2004/ 092167

2. P%ﬁ&%@ﬁﬁé@ﬂaoé@ cia;L%.S:L t«ﬁg%h@&nw tah ithe Nithegeinyl
to forma 5-6 nenbered heteroaryl or heterocyclyl

orr$rgyreatfingli singdepbatéhubeds bvedted R T oww g
aliphatic; each RO is independently selected from
hydrogen or C1_3 aliphatic; each RLO is independently

3. setest €8mboaniond, ciRih, 2 having formula II-C:

R1
R2 N
N\ 4
3 N
R H
NH
6a
R A -
Al
N
IT-C

wherein:

Y is N or CH;

R! is hydrogen, halo, C;.3; aliphatic, amino, cyano, (Cia
alkyl)i., amino, Ci.z alkoxy, —-CONHz, -NHCOCF;, or =-CHaNH;;

R? ig hydrogen, halo, Ci.z aliphatic, -CF;;

R® is hydrogen, halo, Ci¢ aliphatic, Ci¢ haloalkyl, Ci.g
alkoxy, hydroxy, amino, cyano, or (Cig alkyl);_» amino; and

R5® ig selected from C;_¢ aliphatic or halo.

4. The compound of claim 3 where R*® is methyl.




-T-R11, or -V-T-Rl1l; each R 1 is independently
selected fromCl 6 aliphatic, halo, -S(0O 2N R7) 2,

WO 2@R/09216CN, - SR8, -S(0)2R8, -C(OR7, -C02R , PCIMS)IIB4/011080
-C(ONR)2, -NNR)C(OR= -N(R)CO2R, or
-N(R7)C(ONR)2; Tis a straight or branched Cl1_4
al kyl ene chain; Vis -ONR)-, -S-S0O-, -50)2-,
-C(O-, or -C02-; and R12 is hydrogen or an am no
acid side chain. 11. The cohpbund of claim 10 having
the formula (S)-111-A R2/ I \ /NR3 N H OYNH
GW N (Reb)n (S)-Il11-A where nis 0-4 and R, R2,

5. R3mW o gﬁ%?qnaﬁgfaﬁgaﬁ defhaed kA §|ﬁfa%48en12megﬂﬁl
conpoun claim1l ere: RLis hydrogen hal

amimebhyl Gl uamonoR? Wk 2004106821 63 FCT1 ©S2804/ B 1mmydrogen,

176- R2 is _hydrogen, nethyl or halo; R3 is hydrogen,

ha?ﬁlBr gl‘%o‘—@k %¥'(CI-6 aliphatic) 2 anmino; nis 0-2;

R6b is C13aliphatic Wis-Q, -@QC (O -, -C (R9
2-C (R9) (R12) -, R9 C&RQ) R12) 12-; Qis
6. - Cf'Re) gomppungd prﬁg 1z@m( s CRRARS,

- N( R9) C( 0) NR4R5, - N( R9) soz(o 3 aliphatic),

7. The compound of claim 5 where Y is N.

8. The compound of claim 1 where Ring A is selected from
morpholinyl, piperidinyl, piperazinyl, pyrrolidinyi,
pyranyl, tetrahydrofuranyl, cyclchexyl, cyclopentyl or
thiomorpholinyl and where Ring A is substituted by (i}
-C(R%)3 or -W-G, (ii) 0-4 R®*® and (iii) 0-1 oxo groups on a

ring carbon or 0-2 0x0 groups on a ring sulfur.
9. The compound of claim 8 where the -W-G or -C(R%);
substituent on Ring A is ortho to the position where the

beta-carboline portion is attached.

10. A compound of formula ITIT-A:

NH
G—W-..N

O
ITT-A

or a pharmaceutically acceptable salt thereof, wherein:




-N(R9)C(O CF3, -N(R9)CO(A _6 aliphatic), and
-N(R9) CO( het erocyclyl), -N(R9)CQO heteroaryl),

WO 200e1e(aryl ), a 5-6 nenbered heterocyclyl PERYS2084/081080
5-6 nenbered heteroaryl, wherein each of the ,
heteroaryl, aryl and heterocyclyl noieties of Gis
optionally substituted by 1-3 R10; R4 is hydrogen or
Cl 6 aliphatic; R5 is hydrogen or a Cl1_6 aliphatic
group that i s optional | y--slibstttuted by halo, -OR7,
-CN, - SR8, 2R8 S(O)2N( R7) 2, -C(OR7, -CO2R7,
N(Rmg, A E% N%) éute NP&7PCfOFR7, - N(R7) CO2R8, or
- N( 52%1?( INGRT) 23 ‘%@ﬁ—]ﬁeg[tlys éé%@cp@étﬂeﬁd:ﬁ/ &el %qtl%ﬂlatlc

from hydrogen or I phatic, or two R7 on
or SaftRNi-t, I agen tatoo MR rcmt’elkensamegerhén winhcené Carbon

njtrogen to f nmber e te
oo eRTOLYCRSF FRREE EAORCREY Yo tRIspEndaNEry Lt ed
catb@A Sl _foakbphati -5 RBmberBydragenhaedely RLQ ixSng
|ndependentl{ selected fromoxo, R1I1 T-R11 or V-T-Rl1
fA

heearparimsi ge Gbp@n’éﬁﬁtﬂl W,s@l e&t&d from Cl_6

alsl(@;]g 8. Q“C( )Cﬁz?ﬁo)oog&g %%R;(E‘H C((Sslﬁl( R7) 2,

—c (MRDIC(@ RIR™) %R7) CRR7, or - N(R7) C(O) N( R7)2; WO
2004/ 092167 ECTl uS2004/ Q i ?O it --177- Tis a
st r @i §Bt ~BRpranFea CR 42G(Ryl2srie chain; Vis -0-,

N( )is Sof( OLmrerS( ONAR) cORRIRS, ary (RGE, cand R12

ydrogéen, Cl 6 ali phati g, substituted or
alj,m]s@lb’sco t utﬁdR?J)fwaf ol @D EOi (CuteedléPhandgbst i t ut ed

-N lPlggl)zé/(g(1‘1eterocyc:ly1) ’ ~N(R%)CO {heteroarvl),

-N(R%)CO(aryl), a 3-7 membered heterocyclyl ring, or a 5-6
membered heteroaryl, wherein each of the heteroaryl, axyl:
and heterocyclyl moieties of G is optiomnally substituted by
1-3 RY;

R' is hydrogen, halo, Ci-a aliphatic, amino, cyvano, {Ci-3
alkyl)ip amino, Ci-3 alkoxy, -CONHz, -NHCOCF;, or -CHpNHjz;

R? is hydrogen, halo, Ci-3 aliphatic, -CFs;

R} is hydrogen, haio, Ci-¢ aliphatic, C;.¢ haloalkyl, Ci_g
alkoxy, hydroxy, amino, cyano, or {Cis alk}’l)ljz amino;

R* is hydrogen, 5-6 membered heterocyclyl, or Ci
aliphatic;

R® is hydrogen, C;_¢ aliphatic group or a 5-6 membered
heterocyclic ring having 1-2 ring heterocatoms selected from
N, O, or S, wherein R® is optionally substituted by halo,
~OR’, -CN, -SR%®, -S(0)zR®, -S(0)N(R")z, -C(O)R’, -COR’,
-N(R");, -~C{O)N(R)2, -N(R")C(O)R’, -N(R')COR®, or
~N(R")C(O) N (R} 5;

each R’ is independently selected from hydrogen or Ci_4

aliphatic, or two R’ on the same nitrogen atom are taken




13. The conpound of claim 12 where: Rl is hydrogen,
methyl, fluoro or amno; R2 is chloro; R3 is hydrogen
WOI004P0R¥A; n is zero or 2; R6b is nethyl; WHGI/ES004/011080
-QCO- or -C(R 2-C(Ry (R2) Qis -C(R9)2- or

-C(R9)2C(R9)2-; Gis -NR4R5, -N(R9)C(0)NRARS,
-N(RO)C(O CF3, -N(RO)CO(Cl _6 aliphatic), and
-N(R9) CO( het erocyclyl), -N(R9)CO heteroaryl), a 5-6
menbered heterocyclyl ring~-16-a 5-6 nenbered

het eroary|, wherein each of the heteroaryl and

togsttdicic vty 1Rf stitecdin &¢ SEoFRi dnar b ynampered ut ed

heerbady RO Rled s Cl 6 aliphatic; R5is
hydroa:gz'\c% or CI-6 a%l%g?ﬁé%bh RC i s i ndependent!|y

sel eztcid B dm Hydepgedent 1§1 sélealtiqghdidam (r, ebipREtic;

on the.s .ni t.,ragen atom.are taken _together_with the

nitrec?gcéhqz{gg J‘lsorli?\%%p@ SRters ec’sféa(de [Rygrogen or Ci
alheteraqycl yl ring;, each R$ is independently sel ected

fromCl_4 aliphatic; R9 is hydrogen; each R10 is

i ndgFeident | §sséndepeadenbhyogelerted frpmloxoer -R™Y,
gl Rl&r ysp_,gg 4/,092167 PCT/ US2004/ 011080 --178- each
RLL §s°] ndependeit |y selected from Cl1_6 aliphatic,

hal eactSE} 210 Riﬁtdepe%tlﬁ\lsel%ﬁet)i- S(c@rl(Zaﬁ_,g aliphatic,
-C(OR , -QO2R7, -NGR7)2, -C(O,N(R7)2, -MN(R7 0),R7,
halQ. (RS (QoBRR ) br ~ORy R7):§('O)%é%%7) 2519) 3%, ‘g(%i%ht ~COzR’,
-nQR7PL anched) §irY 2l Kl RPEC EHRRT: My i) o9, MRz, - 5-,
N?sg%-, _g?)?%_?bz_c(o)(_’ﬁ%? PR (#¥) g, RUR Gz
-N(R7)C(O)N(R')2; ‘
T is a straight or branched Cy.: alkylene chain;
V is —0-, -N{(R")-, -5-, -S(0)-, -5(0)2~, -C(0)-, or
-C0O3—; and

R™ is hydrogen or an amino acid side chain.

11. The compound of claim 10 having the formula (S)-IIT-A:

H‘l
2 —

R A N

R? N

Oy NH
- G_W\N/\

o

(R, (8) ~-III-A

where nn is 0-4 and Rl, R2, R3, W, G and R®® are as defined in

claim 10.

12. The compound of ¢laim 11 where:

R is hydrogen, halo, methyl or amino;




-Q02-; and R12 is hydrogen, Cl1_6 aliphatic, phenyl, or
benzyl. 14. A conpound of formula (S)-111-A: 1 R2 N
WO 184092167 C~-NH GW N' H3c"OH3 or a phar nacemt /082004011080

acceptabl e salt thereof, wherein: Rl is hydrogen,
methyl, fluoro or amno; R2 is chloro; R3 is hydrogen
or al koxy; Wis -Q, -QC(O- or -C(R9)2-C(R9) (R12)-
Qis -C(R9)2- or -C (R9) 2C (R) 2-; Gis -NR4R5,

- N(R9) C(O NR4R5, - N(R9) C(-O)I0m3;- - N(R9) CO(C1_6

al i phatic),_ and -N(R9)CQ heterocyclyl),

- N( y@qlwm:ym)etlavls @ hdfer ed het erocycl yl

ring, . - ar r.Q of
thgghéger grr%g%aﬁd eteroc % ér(r]iLal (e(t%qgs?qo]i‘rb% L0

amiopti onal |y substituted by 1-3 R1I0% R4 is hydrogen or
C1 6 al |F£_[1?at| c; WD 2004/ 092167 PCT/ US2004/ 011080
5 hydrogen or Cl1_6 aliphatic; each R7 is

|nq-.g6pe5]ge@£ Lyasebeated; .from hydrogen or Cl_4
ali phatic, or two R7 on the sane nitrogen atom are

t akeris toret he@-@i@h- thecmR%)rwg:dﬁa } 6R dr—m D15- 6 |
- R d e TS 48R et i cd tromcL 4 aliphatie;

Q is -C(R%)3—- or —-C{RY)2C(R%}2-;

G is -NR*R°, -N(R®)C(O)NR'R’, -N(R’)S0;(C;i.s aliphatic),
~N(R%)C(0)CF3;, -N(R’)CO(Ci¢ aliphatic), and
-N{R%)CO (heterocyclyl), -N(R®)CO(heteroaryl),
~N(R9)C0(ary1) , a b-6 membered heterocyclyl ring, or a 5-6
membered hetercaryl, wherein each of the hetercaryl, aryl
and heterocyclyl moieties of G is optionally substituted by
1-3 R;

R? is hydrogen or C;_¢ aliphatic;

R® is hydrogen or a Ci.¢ aliphatic group that is
optionally substituted by halo, -OR’, -CN, -SR%®, -S(0).R®,
-S(0)N{R")z, -C(O)R’, -COR’, -N(R")z, -C(O)N(R")z, -
N(R")C(O)R?, -N(R")COzR®, or -N(R')C(O)N(R"):;

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

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

R’ is hydrogen;

each RY is independently selected from oxo, R, T-rRY™,
or V-T-R™;

each RY is independently selected from C,_¢ aliphatic,
halo, -S(0).N(R")2, -OR’, -CN, -SR®, -S(O);R®, -C(O)R’, -CO:R’,
-N(R")2, ~-C{O)N(R7)2, -N(R’)C(0)R’, -N(R7)COR’, or
-N(R")C(O)N(R")2;




RO is hydrogen; each R10 is independently sel ected

fromoxo, R11, T-R11l, or V-T-Rll each Rll is
WO Tent |y sel ected from CL 6 aliphatic, PEAIES2004/611080

-S(O)2N(R7)2, -OR, -CN, -SR', -S(O) 2R8, C(O)R?,

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

CO2R 7, or -N(R7)C(ON(R7)2; T is a straight or

branched C1_4 al kyl ene chain; Vis -0-, -NR7)-, -5-,

-S(O) - -S(0)2- (O -, ort7ltoe-; and R12 s

anogen s kS ADIAl ieeachEV b, 0L PEREKL: R e
R3 i 19-NGJ-GQ-xN&R7L&, (SE-| | Lsfop-, wagie) R, i sc(0)-, or

hydrogen, halo, nethyl or amno; R2 is hydrogen,
—C@ethyﬁn@r hal o; R3 is hydrogen, halo, alkoxy, or (Cl_6

| bat 6 l: /011080
iR e AR P A S =
un€lbs talciifledt Ipﬁn,eanl S 0xCleRP)2- tart edC(ARI W2IEURBZ-tuted s

-NR4R5 or a substituted or unsubstituted 5-6 nenbered
beRg¥drocyclyl ring; R4 is hydrogen or Cl_6 aliphatic;

13. The compound of claim 12 where:

R! is hydrogen, methyl, fluoro or amino;

R? is chloro;

R® is hydrogen or alkoxy;

1 18 zZero or 2;

R®® is methyl;

W is -Q-, -0-C(0)- or -C(R%)2-C(R%) (R**)~;

0 is -C(R%)z- or -C(R%)C(R’)2-;

G is -NR'R®, -N(R®)C{O)NR'R®, -N(R%)C(O)CFis, -N(R’)CO(Ci-s
aliphatic), and -N(R”)CO(heterocyclyl),
~-N (R?)CO (heterocaryl), a 5-6 membered heterocyclyl ring, or a
5-6 membered heteroaryl, wherein each of the heterocaryl and
heterocyclyl moieties of G is optionally substituted by 1-3
R10.

R! is hydrogen or Ci.g aliphatic;

R° is hydrogen or Ci.¢ aliphatic;

each R’ is independently selected from hydrogen oxr Ci_s
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'Y,

or V-T-R*;




R5 is hydrogen or a Cl1_6 aliphatic group that is

optionally substituted by halo, -OR7, -CN, SR8,
WO”%(‘@?%ZR’B, S(0)2N(R7 )2, -C(OR7, -Q02R7, - NP EFAUS2004/011080

-C(0)N(R7)2, N(R7)C(OR7, -N(R7)C02R8, or

-N(R7)C(O)N(R7)2 each R7 is independently sel ected

from hydrogen or C1_ 4 aliphatic, or two R7 on the

same nitrogen atom are taken_ together with the

nitrogen to forma 5-6 nmenber 8d- het eroaryl or

het erocychy ing, . eac RB, 4, S| d y~Sel d
froﬁ?é‘ %‘ al Jrsprf?f?ﬁl &e% e%c%e%&%&l ﬁ%éljﬁecﬁ ?efﬁp%atlc'
haderogqmgm(ﬁh_ﬁ aJoBﬁhaLcm ~$ﬁ8 Asonpmfnd&fxloe@fed ~CO.R7,
ﬁ) m the group .consistin NC /NC | \

—N\ 2 MeZl N R D2 N %(NH ¢1(@-PI@)'NHN43—INC@2% MERe [ 1
7 2 3 WD 2004/ 092167 PCT/ US2004/ 011080
"N?/-ﬁl(li\liom@aﬁzmmmo C iINOW. ~N ,NM ONHHOH
H HN OsNH shtraClgh My Myrardied Ciq alkylene chain;

Vv is -0-, -N(R’)-, -8-, -S{(0)-, =8(0),~, -C(0)-, or
-C04—-; and

12

R“ is hydrogen, Ci¢ aliphatic, phenyl, or benzyl.

14. A compound of formula (S)-III-A’':

(S8)-ITII-Ar

or a pharmaceutically acceptable salt thereof, wherein:

R! is hydrogen, methyl, fluoro or amino;

R® is chloro;

R’ is hydrogen or alkoxy;

W is -Q-, -Q-C(0)~ or -C(R®);-C(R’) (RY)~;

0 is -C(R%)2- or —C(R%)2C(R%)z-;

G is -NR'R®, -N(R®)C(0)NR'R®, -N(R’)C(O)CFs;, -N(R’}CO(Ci.g
aliphatic), and -N(R’)CO(heterocyclyl),
-N(R%)CO (heteroaryl), a 5-6 membered heterocyclyl ring, or a
5-6 membered heteroaryl, wherein each of the heterocaryl and
heterocyclyl moieties of G is optionally substituted by 1-3
R'YY;

R? is hydrogen or Gy aliphatic;
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R® is hydrogen or Cig aliphatic;

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

each R® is independently selected from Ci4 aliphatic;

R’ is hydrogen;

each R™ is independently selected from oxo, R, T-rY,
or V-T-R';

each RY™ is independently selected from Ci;s aliphatic,
halo, ~S(0)2N(R"),, -OR’, -CN, -SR®, -S5(0).R%, -C(O)R’, -CO.R’,
~N(R")2, -C{O)N(R")2, -N(R")C(O)R’, -N(R")COR', ox
~N(R7) C{O)N(R)2;

T is a straight or branched Ci.; alkylene chain;

vV is -0-, -N{R")-, -S-, ~8(0)-, -S(0)z-, -C(0}~-, or
-C05—; and |

R'? is hydrogen, Cig aliphatic, phenyl, or benzyl.

15. The compound of claim 14 having the formula

(8)-ITI-A-a:
R1
2 ———
R \ /N
3
R H

{(S)-III~-A-a

where R' is hydrogen, halo, methyl or amino;
R? is hydrogen, methyl or halo;
R? ig hydrogen, halo, alkoxy, or (Ci.g aliphatic):

amino;




Me 13 14 15 C C M C /~~ M. Nn N,N~~NS N
M SNMSN ONHONHHONAH M M M NNN
WO2@4B2188 Cl G ~/NC N XN / HHO ONH O RETHSEI04011080

Me, HN HZ 00 19 20 21 & 2004/ 092167

PCT/ US2004/ 011080 --183- C /NC \ NO N ' / N
ONHHO,NHO NHH HZNAN T H2N-\N | H2N-~N 1-0 GH3 -
~OMe 222324 C | INC Jah.NC I /N / N/ NN
 eNHHONHH ONHHO, 5 H2N--(N) H2ZN L:  ~p p

Ve kiﬁg 2 is substituted by 0-2 RS?;

R% ig ;.3 aliphatic;-

Q is -C(R’)z- or -C(R’)2C(R%)2—;

¢ is —-NR'R® or a substituted or unsubstituted 5-6
membered heterocyclyl ring;

R* is hydrogen or Ci.¢ aliphatic;

R® is hydrogen or a Cis aliphatic group that is
optionally substituted by halo, -OR’, -CN, -SR®, -S(0).R®,
~S(0)M(R")2, —C{O)R’, ~COR’, -N(R")z, -C{O)N(R")z, -
N(R}C(0)R7, -N(R)CO:R®, or -N(R")C(O)N(R')y;

each R’ is independently selected from hydrogen or Ci_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;

each R® is independently selected from Ci.4 aliphatic;
and

each R’ is independéntly hydrogen or C;_3 aliphatic.

16. A compound selected from the group consisting of:

Cl
Me, =
O‘@;QN Me-.. N
Qv-NH H H Ef
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medi canent for the treatnent of an | KK-nedi ated

di sease. 20. The use of claim 19 wherein the disease
WO 2004892167 nf | ammat ory di sease or an i mune- r el BEBYS2004/01108¢

di sease. 21. The use of claim 19 wherein the disease

is selected fromthe group consisting of rheunmatoid

arthritis, asthma, psoriasis, psoriatic arthritis,

chronic obstructive pulnonary di sease, inflammtory

bowel disease or multiple= erosis. 22. The use of

claim19 wherein the disease is cancer. 23. The use

of claim 22 wherei e cancer is selected from /=

| ynphoma, a3 AV gt o, osteol ytic bofrbnp isN

head or neck § ung cancer, prostate ( '

pancreati c canger "N24. The use of claim 23 wfelh the

cancer is ag ymphorma. 25. Use of a conpo NH aim

1mMbdfe jhe pr &far ation of a nedicaggeny for T¥hhibiting

MNW t in need ther eoﬁng\%ﬂw 67
/ UB2004/ §11080 --190- 26. A'co ugﬁj of farmula 3a
R4 Ra M INOHS cH3 3a where R1¥ i d%halgePon,
OR15, or a gpdrgexylic acid protecting gr MeR35 is
an aliphatic, aryl, heteroaryl, aralkyl, or

het er oar al k&/J]; R14 is an am no protecting oup,
hydrogen or*-WG Wis -Q, -QC(O-, -C ) 2-C
(R) (R2) O -C(R9)2-1C(R9) (R12) 12-; Qis -C(R9)2-
or -C(R9)2C(R9) 2
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Gis -OH -NR4R5, -N (R9) CONR4AR5, -N (R9) S (C1_3
aliphatic), -N(R9)COCF3, -N(R9)CO(C1 _6 aliphatic),

WO 2004R9160 het er ocycl yl ), -N(R9) CO het er oar yl ) PCT/US2004/011080
-N(R9)CO(aryl), a 3-7 menbered heterocyclyl ring, or a
5-6 nenbered heteroaryl, wherein each of the
heteroaryl, aryl and heterocyclyl noieties of Gis
optionally substituted by 1-3 R10; R4 is hydrogen,

3-7 menbered heterocyclyls-1#7-€1_6 aliphatic; RS is

hydrogen, Cl1_6 aliphatic group or a 3-7 menber ed

het erocygdi c aving 1-2 ring heteroatons sefexted

from N, O, Arein R5 is optionalGly a '

by hal o, BN - SR8, -S(O)2R8, -S(O

-C(OR7, - N(R9)2 -C(ONR7)2, -N
/) CO2R8 H O N(R7) C(O N(R7) 2; WD 2004/

PET/ JS2a94/ 011 --191- each R7_i o | y

sH Wn’ﬁy]drogen or Cl_4 {fi ic, orztwo R7
on hhensa ogen atomare ta fth the
nitrogen to fo ma 5-6 nenbered je oarI?(

het erocycl yl MeiMg; each R8 is i ndependent 1y s ect ed

fromCl_4 aliphatic; each R9 is independenMFyMe ’
sel ected from hydrogen or C1_3 aliphatic; each RLO is
i ndependent4y selected from oxo, -Rl1l, -TsRK11l, or
-V-T-R11 each R11 is independently selected fromCl_5
aliphatic, halo, -5(02NR7)2, -OR7, -CN, -SRS,

“S(O)2R8, -C(OR7, -Q02R7, -N(R7)2, - O)N( R7) 2,
-N(R7) C( O 7 FFANCO2R7, or - N(R7) C( ; i s
a strai gh se\ched Cl1 4 al kyl ene chal [ |-, ,
-N(R7) - -5 : -S(0)2-, -¢(O-, or N
0§,NH H
OYNH ]
H s HQN\./\N/\
N z
1 Me” O
‘><O Me Me :
M Me
55 56
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Cl N
N/ I 2N
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-Q02-; and R12 is hydrogen or an am no acid side
chain. 27. The conpound of claim26 that is (S)-3a.
WO 2@4/0®160npound of forrmula IV: RIL Rz N R3 HPCHRESR02411080

NO H3 CH3 1V WO 2004/092167 PCT/ US2004/ 011080
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- NHCOCF3, or -CH2NH2; R2 +sl®&§drogen, halo, Cl_3
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17. A pharmaceutical composition comprising a compound of

claim 1 and a pharmaceutically acceptable carrier.
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18. A pharmaceutical composition comprising a compound of

claim 16 and a pharmaceutically acceptable carrier.

19. Use of a compound of claim 1 for the preparation of a

medicament for the treatment of an IKK-mediated disease.

20. The use of claim 19 wherein the disease is an

inflammatory disease or an immune-related disease.

21. The use of claim 19 wherein the disease is selected
from the group consisting of rheumatoid arthritis, asthma,
psoriasis, psoriatic arthritis, chronic obstructive
pulmonary disease, inflammatory bowel disease or multiple

sclerosis.

22. The use of claim 19 wherein the disease is cancer.

23, The use of claim 22 wherein the cancer is selected
from lymphoma, multiple myeloma, osteolytic bone mestasis,
head or neck cancer, lung cancer, prostate cancer or

pancreatic cancer.
24. The use of claim 23 wherein the cancer is a lymphoma.

25. Use of a compound of claim 1 for the preparation of a

medicament for inhibiting IKK in a patient in need thereof.
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26. A compound of formula 3a:

R13
H14
N

3a
where R'? is halo, OH, ORY, or a carboxylic acid protecting
group; ,
R? is an aliphatiec, aryl, heterocaryl, aralkyl, or
heterocaralkyl;

R is an amino protecting group, hydrogen or -W-G; -

W is -Q-, -0-C(0)-, -C(R");-C(R°) (R¥)-, or
-C(R%) 2~ [C(R%) (R?) 12~;

Q is -C(R%) 2~ or -C(R®),;C(R%).~;

G is -OH, -NR'R®, -N(R’)CONR'R®, -N(R®)S0:(Ci-s
aliphatic), -N(R’)COCF;, ~-N{R®)CO(C1¢ aliphatic),

-N(R”) CO(heterocyclyl), -N(R’)CO(heteroaryl),

-N(R®)CO(aryl), a 3-7 membered heterocyclyl ring, or a 5-6
membered hetercaryl, wherein each of the heteroaryl, aryl
and heterocyclyl moieties of G is optionally substituted by
:1-3 R';

R* is hydrogen, 3-7 membered heterocyclyl, or Ci.g
aliphatic;

R® is hydrogen, Ci¢ aliphatic group or a 3-7 membered
heterocyclic ring having 1-2 ring heteroatoms selected from
N, 0, or S, wherein R® is optionally substituted by halo,
-OR", -cN, -SRY, -5(0);R®, -S(0)N(R")2, ~-C(O)R?, —CO.R’,
-N{(R")2, -C(O)N{(R")2, -N{R")C{O)R’, -N(R7)CO.R?, or
~N(R") C(O)N(R)2;
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each R’ is independently selected from hydrogen or Cis
aliphatic, or two R’ on the same nitrogen atom are taken
together with the nitrogen to form a 5-6 membered
heterocaryl or heterocyclyl ring;

each R® is independently selected from Ci.s aliphatic;

each R’ is independently selected from hydrogen or Ci-3
aliphatic;

each R' is independently selected from oxo, —-R*',
-T-R*?, or -v-T-r';

each R' is independently selected from C;.¢ aliphatic,
halo, -S(0)aN(R’)z, -OR’, -CN, -SR®, -S(0)sR®, -C(O)R7, -CO,R’,
-N(R")2, -C(O)N(R")2, -N(R")C(O})R", -N(R")CO.R?, or
~N{R’)C(0)N(R")2;

T is a straight or brancﬁed Ci-4 2lkylene chain;

V is ~0-, -N(R")-, -S-, -5{0)-, -S(0),~, -C(O)-, or
-C02—; and \

R'? is hydrogen or an amino acid side chain.
27. The compound of claim 26 that is (8)-3a.

28. A compound of formula IV:

R‘I
A2 <T}N
RS N
NH
RQN
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where R is an amino protecting group or hydrogen;
R' is hydrogen, halo, Cj.; aliphatic, amino, cyano, (Cis
alkyl)i; amino, Ci.; alkoxy, —-CONH;, -NHCOCF3, or -CH,NH,;
R® is hydrogen, halo, C;_; aliphatic, -CFi; and
R’ is hydrogen, halo, Ci.s aliphatic, Ci haloalkyl, Cie

alkoxy, hydroxy, amino, cyano, or (Cis alkyl)i; amino.

29. The compound of claim 28 that is (8)-IV.
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