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DI ABETES AND OBESI TY Background of the Invention

Non-insulin dependent diabetes nellitus (NNDDM is a
PRI312y§ni c di sease characterized by defects in the
Zf—%IH D (O)é§ Ieljox.éb]?\]—ﬁ—i ~ Iﬂ?)t—l%rglgg?éjlt ET%%%GS ’H!In%%:jg\liDngELATED
% i o?é&fg g%ucHgse %RgLneost153|BsITr%quiOFes pég%T gl OF DIABETES
olic control in all of the insulin-responsive
ti ssues; however, the relative inportance of each of
these tissues to tHiackaewadeldbeinveptionyi DDM r emai ns
‘uncl ear. More specifically, maintenance of nornal

glu e LS | e e i gh ST
o chzr A BhATER WA SRR HoF bilypenic discase
chpraoteseedsby defeudi ingh¢ hctsm whinsilirc ah aluyeeout )tatghetissues including

transport an hosphoryl ati on. of gl ucose, 2).the .
e A RS ng) DESgart T Sa RE s st yrae Blispit demeostasi
refRG PREGLRANEEITL 1 cAdbhtrd) indAlY 60 BRNAYSLSspRNSvE @BRkS; however, the

glucose producti on. Each of these processes represents
e

tig dmpestasice jof ecagly of tthse disaussite thatpathgeenepisrof YHYPM remains
g several pathways that regul ate hepatic gl ucose

D
a

More specifically, maintenance of normal ghjcose homeostasis involves a series
of highly orchestrated events mediated by numerous cellular proteins including those
which catalyze 1) the transport and phosphorylation of glucose, 2) the assembly of
glycogen from the phosphorylated glucose monosaccharide, and 3) glycogenolysis and
hepatic glucose production. Each of these processes represents a possible site for
therapeutic intervention. There are several pathways that regulate hepatic glucose
production (HGP) relating to the regulation of circulating blood glucose levels in
NIDDM. Since hepatic glucose production is significantly increased in Type II diabetic
patients relative to non-diabetics Consoli, A. (1992) Diabetes Care 15: 430-44, Gerich
J.E. (1992) Horm. Metab. Res. 26: 18-21, agents which reduce hepatic glucose output
should be beneficial for the treatment of diabetes. Moreover, it has been shown that after
a meal, normal suppression of HGP is not observed in Type II diabetics (Gerich, 1992).
Therefore, it appears that unregulated hepatic glucose production in diabetic patients

contributes to elevated plasma glucose levels.

Glucagon and insulin each play major regulatory roles in glucose metabolism
mediated by the liver. In response to a reduction in blood glucose, the alpha cells of the
pancreas secrete glucagons, which in turn binds to its cell surface receptor on the liver.
Glucagon receptor activation promotes protein kinase A-dependent phosphorylation of

phosphorylase kinase. This, in turn, causes the phosphorylation of phosphorylase b;
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Consoli, A (1992) Di abetes Care 15: 430-44, Cerich
PRD£21741992) Horm Metab. Res. 26: 18-21, agents, which
reduce hepatic glucose out put shoul d be beneficial for
by SRRLIRL Bl bR oL BTG 84 bR E Berca
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Therefore, it appears that unregul ated hepatic gl ucose
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faBla8Y %i)f%g & nﬁiﬁﬁﬁs@ iy %Sl?ve} eYr?écﬁhtlcfH #ﬁgﬁ@ufg}ggﬂgg neé%gglgit i’ééyr%ogen

eac regu atory rol es I
brnddpa/nejd abgp bhekddl bensulin (BeHgorMe and Stalnsais,d t(il 982)i Crit. Rev.

B oAk BRI e P DR b BEAY SE TP g! Bl ror

the @leirh Qlucoke lehel dnidvgycogbh PEaghstylaes Biositioaed htvatditval juncture
pr.onot.es proteln ki nase A-dependent phosphoryl ati on of

%H{%E%HPW aepgtionof gl ucmrgeta‘w‘iw%r n, causes the

phosphoryl ati on of phosphoryl ase b; PRD- 2174 t her eby

converting gl ycogen phosphorylase to its active a

f or iGly@genogplsphorglose erckists t ;i Gteol m&rmmderubh méirmisy  the
del%lhgs Seylat}ad PO, $R a;ﬁ)ar&lgt?hgsgﬁgry é%'g?’%%? the Bl ohosghor}?lﬁ’g’edlactlve form
(phosphoiyése g) (IeﬁS\eedle)ﬁ Nk‘egarﬂ et e(108%) ChiuRev.Biathdnd. Mol. Biol. 24:

isinthe liver. |n addition

69pﬁ§5pk%lr§ﬁ| 1ggé’§ I e,g é;ﬂgengpwgléxg%lase is 1nactive (a form) and can be

. activated either by non-covalent cooperative binding of AMP or by covalent

phosphorylation. Phosphorylase a does not require AMP for activation, althought
addition of AMP can produce a 10-20% increaée in activity (Oikonomakos et al., 1999)
Protein Sci. 8: 1930-1945. Both forms can exist in a less active T-state and a more active
R- state (Monod et al., (1965) (J. Mol. Biol. 12: 88-118). The T-state is stabilized by the
binding of ATP, Glc-1-P, glucose and caffeine whereas the R-state is induced by AMP
substrates and analogues (Johnson et al., (1989), In Allosteric enzymes. Boca Raton, FL:
CRC Press, 81-127; Oikonomakos et al., 1992, and Johnson, L.N. (1992) FASEB J. 6:
2274-2282).

Caffeine has also been shown to regulate glycogen phosphorylase activity by
binding to the purine inhibitory (I) site (Kasvinsky et al., (1978) J. Biol. Chem. 253:
3343-3351). Ercan-Fang et al., (1997) (J. Pharmacol. Exp. Ther. 280: 1312-1318).
Although some glucose and purine nucleoside phosphorylase inhibitors reportedly inhibit
glycogenolysis in rodent cells and tissues, none of these compounds maintain oral
activity in vivo (Kasvinsky et al.,, (1981) Can. J. Biochem. 59: 387-395; Board, M. et al,,
(1995a) Eur. J. Biochem. 228: 753-761; Board, et al., (1995b) Biochem. J. 311: 845-852).
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(1989) Crit. Rev. Biochem WM. Biol. 24: 69-99). In
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soh g5 P Lin P IR T oo 5t (A BRel3he SXekfiion of
M98&Rin,Papt Sitidiabelic Bentl 3% hAddple Barfdatst dolRina ple@¢h&dgenesis
In aless active T-state and a nore active R- state i
inpifyione mast phibitors) v failed tppreduqs) HGP and phgma glwyose eysls in

- St ate, .| L Z €, bi ndj P, 2l - :
hug?%’%:og%sgﬁd%ggp g]ﬁeﬂl\kﬂg%%%go nf hg %%eggaet&i}-s nljcn Egegl E!;p atie
glpdviResaljpss that ewindains ahmhogieesf GBRIYspiavatenal 994).( The@jternative

In osteric enz s.. Boca n, FL: Press
srgth B TR B e Fuas aitpestiasiiF R erglored. The
ra{elIdRihg ERPHB glhcof: préditdor B8m) the degradative phosphorolysis of glycogen
to glucose-1-phosphate (Glc-1-P) is catalysed by glycogen phosphorylase (GP).

In short, glycogen phosphorylase has been implicated in the regulation of
excessive hepatic glucose production - a significant contributor to diabetic
hyperglycemia. Compounds which specifically inhibit glycogen phosphorylase should
reduce blood glucose levels in the post-absorptive state; thereby providing adjunctive
therapy for Type Il (2) Diabetes. Administration of a selective agent which will
specifically inhibit glycogen phosphorylase should result in reduced hepatic glucose
production and increased deposition of glycogen in skeletal muscle with a concomitant
reduction of blood glucose. The hypoglycemic effect of specific glycogen phosphorylase

inhibitors would be advantageous for combination therapy.



10

15

20

25

30

Caffei ne has al so been shown to regul ate gl ycogen
phosphoryl ase activity by binding to the purine
wo edvsiosdery (1) site (Kasvinsky et al., (1978)PCT/UR004/043409
Chem 253: 3343-3351). Ercan-Fang et al., (1997) (J.
Phar macol . Exp. Ther. 280: 1312-1318). Although sone
PRfPdd%e and purine nucl eosi de phosphoryl ase inhibitors
reportedly inhibit glycogenolysis in rodent cells and

ti ssues, none of these_conpounds intain ora
activity in vivo (Kasv thg Inventipa 1) can. J.

Bi ochem 59; 387-395; Board, et al., (1995a) Eur.

J.
- coﬁig
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gl uconeogenesi s |nhibifors have yi el ded I|n1ted
success. Agents that suppress gluconeogenesis in vitro
or in diabetic rodents have not been clinically

ef ficacious or safe ip# humans (Yki-Javi nen, (1994)

D abetes Nutr. thabéL7r 109- 119; Bressler and

Johnsomys (1992) Di abgyes Carg 15: 792 805)y These,
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gl uconeogeni c subKtrates for fatt met abol ¥ 8m
(Bressler H exception of
Met formn ul tiple effects
i ncl udirdg gl uconeoge 7 nost inhibitors

have failed to reduce HGP arfd pl asma gl ucose levels in
humans caused by hepatic autoregul ation, a
conpensatory i ncrease iF he ab'c gl ycogenosi s t hat

“maintains a high rate of®

ki -Javi nen, 1994). The

alternative
wherein R" is H, C 16 alkyl, or halo;

R?is H or halo;

R’ is H, C 1.6 alkyl,

X is Nor CH;

Y is a covalent bond, -NHCO- or -CONH-;

Z is phenyl or a 5 or 6-membered heterocyclyl with between 1 and 2 heteroatoms

independently selected from N, O, and S; and

nis0,1or2;

or a pharmaceutically acceptable salt, ester, amide, hydrate, or solvate thereof.

The invention also features pharmaceutical compositions including one or more

compounds of formula (I) and a pharmaceutically acceptable carrier or vehicle.

Another aspect of the invention is a method for treating a disease or condition

mediated by glycogen phosphorylase, said method including administering to a patient in

need of treatment an effective amount of a pharmaceutical composition which comprises

a compound of formula (I). Such diseases or conditions include Type II diabetes and

obesity.
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phosphorol ysis of glycogen to glucose- 1-phosphate

(Ac-1 -P) is catal ysed by gl ycogen phosphoryl ase
PRIGEI74 | n short, glycogen phosphoryl ase has been
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pASHhsELEAldon of a selective agent which will
_SDECQ¥TCd$LY i nhi bit gl ycogen phosphoryl ase shoul d

result in reduced hepatic glucose production and

hggr ased deposition of glycogen in skeletal nuscle

“wit i @™Concomi tant reduction of blood glucose. The

hypogl ycem c effect of specific glycogen phosphoryl ase

i nhibitors woul d be_advantageous for conbination

t Abe Eplpwiorerermsyare defivredrbplont andrhy theiy bysge 8rougheut this disclosure.

i nvention features pharmaceutical ™ active

gui noxal i nones of formula (1), conpositions containing

t hemAllyld invhtdes distianh llyraiktistigptesindraight clgpit ehbrafdredblydrocarbons
Wi(tlll Pat lg\z@ste cr)neeI h@d%&geh ?errl;ldvcg'té fo?mqal r%Xilcél g%uph %Jll?ﬂ groups include methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 1-methylpropyl, pentyl, isopentyl, sec-
pentyl, hexyl, heptyl, octyl, and so on. Alkyl includes cycloalkyl, such as cyclopropyl,

cyclobutyl, cyclopentyl, and cyclohexyl.

“Alkoxy” includes an optionally substituted straight chain or branched alkyl
group with a terminal oxygen linkiﬁg the alkyl group to the rest of the molecule. Alkoxy
includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, pentoxy and so on.
“Aminoalkyl”, “thioalkyl”, and “sulfonylalkyl” are analogous to alkoxy, replacing the
terminal oxygen atom of alkoxy with, respectively, NH (or NR), S, and SO,. Heteroalkyl

includes alkoxy, aminoalkyl, thioalkyl, and so on.

“Aryl” includes phenyl, naphthyl, biphenylyl, tetrahydronaphthyl, indenyl, and so
on, any of which may be optionally substituted. Aryl also includes arylalkyl groups such
as benzyl, phenethyl, and phenylpropyl. Aryl includes a ring system containing an
optionally substituted 6-membered carbocyclic aromatic ring, said system may be
bicyclic, bridge, and/or fused.. The system may include rings that are aromatic, or
partially or completely saturated. Examples of ring systems include indenyl, pentalenyl,
1-4-dihydronaphthyl, indanyl, benzimidazolyl, benzothiophenyl, indolyl, benzofuranyl,

isoquinolinyl, and so on.
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and n is 0, 1 or 2; or a pharmaceutical ™ acceptable
PRR1 74 ester, ani de, hydrate, or solvate thereof. The

i nvention al so features phar maceuti cal conpositions

pnar rateRRg; iy R SpiaRg Dfids SRyt hofMinfic rings
halingt dagbonas@as indht ledke ohe1edtoanm (G, $ NMestieterbai6m moiety (SO,
Cérgatl ng.a di.sease or._condition nediated by gly

h

OPHLIGPQL & thefing. Hiess @thenwise dhdieptethisi hﬁ@%vrcfyggl%t@ohave a

| verR@bfRtrios (ARERH of EAbIEERk 1ABAT 1 B RoRITIAbs Ofuryl or

a p armaceuti cal COfT'pOSI tion which COfT'pI‘I sSes a
2- wﬁpmlwidorotﬂarcﬂl@h mulieter¢atym, Sghas AN-piparsdd ool -pyoardili Breferably a

&chehe-@{'gc (o I1 hgs l?e*?\%e%SS Wﬁgg gfoﬁé E %%V?Tél 7AS %drberﬁeg atoms;

vent on Wi
thaqapmnﬁrbé h‘et\xaemnt hanﬁcﬂ herédonpni mha&uatemaﬁﬂlemhe in the ring, and

d cla
pre ePa%Ty t%ere are Ibetween 1 and 3, or between 1 and 2, or there may be 1 heteroatom
or heteroatom moiety. A heterocyclyl may be saturated, unsaturated, aromatic (e.g.,

heteroaryl), nonaromatic, or fused.

- “Heterocyclyl” also includes fused, e.g., bicyclic, rings, such as those optionally
condensed with an optionally substituted carbocyclic or heterocyclic five- or six-
membered aromatic ring. For example, “heteroaryl” includes an optionally substituted
six-membered heteroaromatic ring containing 1, 2 or 3 nitrogen atoms condensed with an
optionally substituted five- or six-membered carbocyclic or heterocyclic aromatic ring.
Said heterocyclic five- or six-membered aromatic ring condensed with the said five- or
six-membered aromatic ring may contain 1, 2 or 3 nitrogen atoms where it is a six-
membered ring, or 1, 2 or 3 heteroatoms sélected from oxygen, nitrogen and sulfur where

it is a five-membered ring.

Examples of heterocyclyls include thiazoylyl, furyl, thienyl, pyranyl,
isobenzofuranyl, pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl, isoxazolyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl,
quinolyl, furazanyl, pyrrolidinyl, pyrrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl,
pyrazolinyl, piperidinyl, piperazinyl, indolinyl, and morpholinyl. For example, preferred
heterocyclyls or heterocyclic radicals include morpholinyl, piperazinyl, pyrrolidinyl,

pyridyl, cyclohexylimino, thienyl,and more preferably, piperidinyl or morpholinyl.
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Detai |l ed Description A. Ternms The followi ng terns are

defi ned bel ow and by their usage throughout this
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strai ght chain and branched hydrocarbons with at | east

one hydrogen renoved to forma radical group. Alkyl
I“SP&%%% i ncl ude nethyl, ethyl, propyl, isopropyl,

butyl, isobutyl, t-butyl, 1-nethylpropyl, pentyl,

I sopent .se ntyl. h L ,..heptyl ctvl,., and so .on.
R EBEBYE M RSO Pty P A
is&xaedl9h ok ydolyl aiaks1pke bénzbthienyt] beyolfiatep Ybenzindldeoky,"
i ncludes.an qptionally substituted straight chain or
?%F%ﬁﬁ‘é ¥ beftzetiazghdup with a terninal oxygen |inking
the al kyl group to the rest of the nol ecule. Al koxy
i ncl udes net hoxy, ethoxy, propoxy, isopropoxy, butoxy,
t - butfexl, refren toRycaghmayk omty attaohid daleikldr'a hydrogen atom (ie., a
"t hi oal . nd "syl f |.al kyl ' I t
et Q% o PR Lo OB R B
Wi th, respectively, NH (or NR), S, and SC2.

;ﬁge‘é‘gl?(lsﬁgl! f.‘%rlléfgleg’d i?l?f%\?({?go oi5<h &%r}g’ahg . ﬁ%}{j‘ Iigcﬂ)l, ka)rllld "preferably
RIr®BEAMbN! as al Bb&AIAE bR aﬁramyhgﬂoup,i WY or AHE HAR Mbins, such as
any of which nay be optionally substituted. Aryl also

triflyelomg8rylar yiridluRsomeghogtips  giftieremsethdtigl | GHoeremethoxy,  or

ﬂ@ﬂgFgﬂﬁﬁ¥Lpropyl. Aryl includes a ring system
containing an

“Pharmaceutically acceptable salts, esters, and amides” or “salts, esters, amides,
hydrates, and solvates” include carboxylate salts, amino acid addition salts, esters, and
amides which are within a reasonable benefit/risk ratio, pharmacologically effective and
suitable for contact with the tissues of patients without undue toxicity, irritation, or
allergic response. These salts (or esters, and/or amides) may be, for example, C 1.5 alkyl,
C ;.5 cycloalkyl, aryl, C 2.j9 heteroaryl, or C ,.;9 non-aromatic heterocyclic salts (or esters,
and/or amides). Representative salts include hydrobromide, hydrochloride, sulfate,
bisulfate, nitrate, acetate, oxalate, valerate, oleate, palmitate, stearate, laurate, borate,
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succina;e, tartrate,
naphthylate, mesylate, glucoheptonate, lactiobionate, and laurylsulfonate. These may
include alkali metal and alkali earth cations such as sodium, potassium, calcium, and
magnesium, as well as non-toxic ammonium, quaternary ammonium, and amine cations
such as tetramethyl ammonium, methylamine, trimethylamine, and ethylamine. See
example, S.M. Berge, et al., “Pharmaceutical Salts,” J. Pharm. Sci., 1977, 66:1-19, which
is incorporated herein by reference. Representative pharmaceutically acceptable amides
of the invention include those derived from ammonia, primary C ;. alkyl amines and
secondary di (C ¢ alkyl) amines. Secondary amines include 5- or 6-membered
heterocyclic or heteroaromatic ring moieties containing at least one nitrogen atom and

optionally between 1 and 2 additional heteroatoms. Preferred amides are derived from



10

15

20

25

30

optionally substituted 6-nenbered carbocyclic aromatic
ring, said systemnmay be bicyclic, bridge, and/or
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or partially or conpletely saturated. Exanples of ring
systens include indenyl, pentalenyl,

Pﬂﬁéuaﬂhydronaphthyl, i ndanyl, benzi m dazol yl,
benzot hi ophenyl, indolyl, benzofuranyl, isoquinolinyl,
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. QO , inth .
~ Pheayle xaheﬁémleiaﬁﬁ%& gtof,fergegr\l?gieéﬁao%@; lglptthafﬁ@nrdlwgl%é egers.

val ence connecting it to the rest of the nolecule

t hrough a carbon atom such as 3-furyl or

2- i mPdtgrdT 9t subjectt’ ircdusdgh mammesl syugh e mymansehd asimals (dogs, cats,
B R e S
tréa@rh ¥t @A pfevadtibnGn cogcttdnonsh the heleenfdigedde ob&dndtidn. Preferdbly,

5 heteroat ons, or heteroatomnoieties in the ring, and
the paifedt ghiuplechis 2dUE¥B bet ween 1 and 3, or between 1 and

2, or there may be 1 heteroatom or heteroatom noiety.

A heterocyclyl may be saturated, unsaturated, aromatic

£

(e. g:Compesisiopanydlydes fopredesteeamprismg thaswecified ingredients in the
spetﬁ%& 51%8%&%% ;veﬁleé gré}'/ gr%ldggqﬁ tfrys%ﬁg ’frg?h‘ &mublgétfoﬁxg lo}" fhie specified

rings, such as thos ptronal 'y condensed w an
ingretlicatsah the spediiéd 4tk car bocyclic or heterocyclic

five- or sixmenbered

“Therapeutically effective amount” or “effective amount” means that amount of

active compound or pharmaceutical agent that elicits the biological or medicinal response in
a tissue system, animal or human that is being sought by a researcher, veterinarian, medical

doctor or other clinician, which includes alleviation of the symptoms of the condition or

disorder being treated.

Concerning the various radicals in this disclosure and in the claims, three general
remarks are made. The first remark concerns valency. As with all hydrocarbon radicals,
whether saturated, unsaturated or aromatic, and whether or not cyclic, straight chain, or
branched, and also similarly with all heterocyclic radicals, each radical includes
substituted radicals of that type and monovalent, bivalent, and multivalent radicals as
indicated by the context of the claims. The context will indicate that the substituent is an
alkylene or hydrocarbon radical with at least two hydrogen atoms removed (bivalent) or
more hydrogen atoms removed (multivalent). An example of a bivalent radical linking
two parts of the molecule is Y in formula (I) which links a phenyl to the —(CH; )o-Z

moiety.
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aromatic ring. For exanple, "heteroaryl" includes an
optional ly substituted six-nmenbered heteroaronmatic
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inglge putatifuged adkylrhay I oy | @R Ditiftions.aavgh e between 1 and 5, 1

dI 5“%{ r%atahci‘gt ggr;sglpx%ﬁ{ leé%(lgg hi Fi”é(ﬁ(%l ‘%H»I‘hgnﬂés petween  and 3
subetrmﬂitdll &hy |spbdiewencf maprbyl the bﬁnm(dﬂhyldmmj' yoér, dimethyl- substltuted)
snnqar ?é‘ﬁlgrgh%ro sgl()esrtllzttgt ! & od1¥1‘lerent (chloro- or aminomethyl-substituted).
Examples of substituted alkyl include haloalkyl (such as fluoromethyl, chloromethyl,
difluoromethyl, perchloromethyl, 2-bromoethyl, trifluoromethyl, and 3-iodocyclopentyl),
hydroxyalkyl (such as hydroxymethyl, hydroxyethyl, 2-hydroxypropyl), aminoalkyl
(such as aminomethyl, 2-aminoethyl, 3-aminopropyl, and 2-aminopropyl), nitroalkyl,
alkylalkyl, and so on. A di(C 1.6 alkyl)amino group includes independently selected alkyl
groups, to form, for example, methylpropylamino and isopropylmethylamino, in addition

dialkylamino groups having two of the same alkyl group such as dimethyl amino or

diethylamino. Similarly, “heterocyclyl” is understood to be substituted
Third, only stable compounds are intended.
Compounds of the invention are further described in the next section.

B. Compounds

The invention features compounds of formula (I). Examples of such compounds
include those compoimds of formula (I) wherein: (a) R' is H; (b) R?*isH; (c) R*is H or
C 1.3 alkyl; (d) nis 0 or 1; (e) Y is —CONH-; (f) R® is an alkyl substituted with hydroxy,
carboxy, dimethylamino, piperidinyl, pyridyl, or morpholinyl; (g) Z is selected from
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"Acyl" refers to a carbonyl noiety attached to either
a hydrogen atom (i.e., a fornyl group) or to an
wopisoemBi y substituted al kyl or al kenyl chai NnPCDUS2004/043409
het erocyclyl. "Hal 0" or "hal ogen"” includes fl uoro,
chloro, brono, and iodo, and preferably fluoro or
PRPt2d7% as a substituent on an al kyl group, with one or
nore hal o atons, such as trlfluoronethyl

p}%:{ai{l]; LE‘F%\%‘EE :tllgg en}slf, r;ﬁ{){%g nf)}xg r oP¥razolyl, N-methyl-pyrazolyl,
pyrﬁlﬂafflnﬁﬁ%*l&l{ ‘F@Jnlsbhyfiﬁﬁﬁﬂ& aml&lzé@l tp%ndﬁsé)@arz&yl amé th1azoly1 ) Z

am des salts, esters, am des, y rat es,

 isselected Srom furayl dhiophaniyh ispixazodyls and ryrazehylng) acusdH, R? is H; and

R0 Sa20) 53 958y B YAP SP RTINSl

MMmMMmmwmemmmmmmmﬂWmmhMm@pwm

20f B i h atalGat SEF hid 16 & {Zfr@?maﬁamof () and G;

Iﬂhﬁiﬁﬁ b al
Y I, 5 TR S0, 5 cptpnes

abey®d- ar omat i ¢ heterocycllc salts (or esters, and/or
am des). Representative salts include hydrobronide,
hydrochl ori de, sulfate, bisulfate, nitrate, acetate,
ox al Extagyplesalf prefitreed coimpatmds vgimkerrY +GO&H sithude:at e,

tosy aRElso Tt Sy R o R0k TR SRR R tamine)-

t art r abénzamarht hyl ate, nesyl ate, glucoheptonate
| acti obi onate, and | auryl sul fonate. These nay i ncl ude

al kal i 4réétMathdridoxs-kAidihyedsg-apinesadinghytany nehN ABioplesa 3rm
POt as S| Bty Beflatfile; 2N

N-Isoxazol-5-yl-4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-
benzamide;
4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-furan-2-ylmethyl-
benzamide;
N—Isoxazol-3-y1-4-(4-Ethy1-3-oXo-3,4-dihydro-quinoxa]in-2ylamino)-
benzamide;
4-(7-Fluoro-4-methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-
ylmethyl-benzamide; and
4-(4-Methyl-3-0x0-3,4-dihydro-pyrido[2,3-b]pyrazin-2-ylamino)-N-thiophen-
2-ylmethyl-benzamide.
4-(4-Ethyl-3-ox0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-ylmethyl-
benzamide;
4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-(1 H-pyrazol-3-yl)-
benzamide;
N-Isoxazol-3-yl-4-[4-(2-Morpholin-4-yl-ethyl)-3-0x0-3,4-dihydro-quinoxalin-

2ylamino]-benzamide;

10



magnesi um as well as non-toxi c anmoni um quaternary
anmoni um and am ne cations such as tetranethyl
w@pewsne1983 net hyl am ne, trinmethyl am ne, and etPgI/a8i006043409
See exanpl e, SSM Berge, et al., "Pharmaceuti cal
Salts,"” J. Pharm Sci., 1977, 66: 1- 19, which is
PRD-2Er porat ed herein by reference. Representative
phar rraceutl cally accept abl e am des of the invention

e RS S AT SR P

Secorydﬁéﬂﬁym%dﬁmldencl ude 5- or 6-nenbered heterocyclic
or heteroaromatic ring npieties containing at |east

one  ri-th- Gguriranorihdha dop by Qeoselh 2 ylaming N thiophen-

addi t4_ognak 8te.naions. Preferred amides are derived
fronP 21?}i‘ am?gﬁ(itla C 1.3 alkyl primary am nes, and

di (N isozaml%yﬁ)‘hMMeshyl R@poés%dnhmmqmlph[arm@mzmehl A
accept abJ Sﬁtersd of the invention include C 1. 7

al kyl?, "0 Sal kyl , phenyl, and phenyl (C i -

) al kw [4e(sztm6@hoﬂr efyeéthcyg R6{e3,3- dlqu@namhmylaamdo)]-N-
ethyl esters. "Patient" or subj ect” includes nmanmal s

such thiophgiglmethyl-bspramife a(‘@logs cats, horses, rats,
rabbi4 f. (20if&idiReN1 R rB BXd-5BL AR )drd- uﬂ@)@éjmofylammo)] -N-

obser vatl on, experime t r eat nerit or prevention in
conngbiopben- ?Jwtmﬁthﬁé?enmnedant di sease or condition.
Preferably, the patient or subject is a human.
" Conposi tion" includes a product conprising the
spe&rathplesiof prgfeadd estpounds herepatiCOdacladmunt s as wel |
as an roduct tha s from conbj ns of t
speci ?s!?)%ao]e 5- carboxy}lc amg tﬂ E4—Methy -3-0x0-3, 4{] gth o qu?noxa n-
2ylamino)-phenyl]-amide;
Isoxazole-3-carboxylic acid [4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-
2ylamino)-phenyl]-amide; and
N- [4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-phenyl]-

nicotinamide.

More preferred compounds where Y is a covalent bond include:
1-Methyl-3-[4-(1H-pyrrol-2-yl)-phenylamino]-1H-quinoxalin-2-one; and
3-(4-imidazol-1-yl-phenylamino)-1-methyl-1H-quinoxalin-2-one.

Additional preferred compounds include:
N-Isoxazol-3-yl-4-(7-Fluoro-4-methyl-3-ox0-3,4-dihydro-quinoxalin-
2ylamino)-benzamide;
4-(6-Fluoro-4-methyl-3-ox0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-
ylmethyl-benzamide;
N-Isoxazol-3-yl-4-(6-Fluoro-4-methyl-3-0xo-3,4-dihydro-quinoxalin-

2ylamino)-benzamide;

11
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ingredients in the specified amounts. "Therapeutically
effective anount" or "effective anount" neans that

w@ewans79ef acti ve conpound or pharnmaceuti cal aPEnUS1004043409

elicits the biological or nmedicinal response in a
ti ssue system animal or human that is being sought by

PRDtdddarcher, veterinarian, medical doctor or other

clinician, which includes alleviation of the synptons

The. vaN BieP koA e e AL fR P oag B oRPERU-

cl ai ms2ylbhigbgenaiidd;, remarks are made. The first

remar k_concerns val ency. As with all hydrocarbon

r adi caF\%I,sow«"felr%élr%éﬂﬁoa?-éd}ﬂetbﬂs%%fréﬁéahmm-awﬁmhnc,

and \/\h%lggﬁnoz_%e migyclic, straight chain, or

branched, and also simlarly with all heterocyclic

r adi cab<6-Ghdarb-drmethylal-okerdldudibydregbibkalin-2damad)-Nathephen-
of tha tlé@%ﬁ d monoval ent, bivalent, and nultival ent
radi cars’'8s PhdrEare by the context of the clains.

The con(@x3hlokbld-methdi-T-ake 3jahdihydrb@uihokslin-2yl&fino)-B-thfophen-
al kyl ene or h groca[ on radical with at |east two
hydrog%hylg’cegﬁ'l'i? l (bivalent) or nore hydrogen

adi cal T oREone g NapRRHL 1L SANE Rode Bl Aithatin

f or mul éylém)nmbgmmiﬁlqgks a phenyl to the - (CH2 ) -Z

T S TR SEE O L S PGB PR 2

. ylmethyl-benzamide; ,
N-Isoxazol-3-yl-4-(4-ethyl-3-o0x0-3,4-dihydro-pyrido[2,3-b]pyrazin-2-
ylamino)- benzamide; ,
N-Isoxazol-3-yl-4-[7-fluoro-4-(2-Morpholin-4-yl-ethyl)-3-ox0-3,4-dihydro-
quinoxalin-2ylamino]-benzamide;
4-[7-Fluoro-4-(2-piperidin-1-yl-ethyl)-3-ox0-3,4-dihydro-quinoxalin-
2ylamino)]-N-thiophen-2-ylmethyl-benzamide;
4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-oxazol-2-yl-
benzamide;
N-Furan-2-yl-4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-
benzamide;
4-(4-Methyl-3-ox0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-yl-
benzamide;
4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-(1 H-pyrrol-3-yl)-
benzamide;
4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-(1-methyl-1H-
pyrrol-3-yl)-benzamide;
4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-(pyrimidin-2-yl)-

benzamide;

12



substituted al kyl and heterocyclyl groups.

Hydr ocar byl s i ncl ude nonoval ent radi cals containing
wa@200506793nd hydr ogen such as al kyl, al kenyl, aP&yngi004/043409

cycl oal kyl, and cycl oal kenyl (whether aromatic or

unsaturated) as wel| as correspondi ng divalent (or
PRIH2174 val ent) radicals such as al kyl ene, al kenyl ene,

phenyl ene, and so on. Fbterocarbyls i ncl ude nonoval ent

o KB TR B A e E R Btamino)

heteroah@mhmgxanples of nDnovaIent het erocar byl s
i ncl ude ac | ox al koxyacyl , heterocyclyl,

het er oénvyd pFefin- e s -0t bk -fgnoxalin-2ylamino))-N-
'hydroxM@%% F&g@gmzpb@ﬁamkﬁlﬁg ‘al kyl " as an exanpl e,
e

al kyl nderstood to include substituted

al kyl Nalwxagolehgzlnmth)rhﬁf(é sethbglt 3-vxn-B gnhydserghinasalin-2ylamino)-
bet wee Qp 5 1 and 3, or 2 and 4 substiruents.
Pref er 838%™ %n al kyl group has between 1 and 3
substlruents The substituents may be the sane

(di hydroxy- or dinmethyl-substituted), simlar

(chl orof l uoro-substituted), or different (chloro- or
am nonet hyl - substituted). Exanples of substituted

al kyl i nclude hal oal kyl (such as fl uoronethyl,

chl oromet-hyl, difluoronethyl, perchloromethyl,
2-bromoethyl, trifluoronethyl, and 3-iodocycl opentyl),
hydr oxyal kyl (such as hydroxynet hyl, hydroxyethyl,

2- hydr oxypropyl ), am noal kyl (such as am nonet hyl ,

2- am noet hyl, 3-am nopropyl, and 2-amnm nopropyl),

ni troal kyl , aIkyIaIkyI and so on. Adi(Ci-6
alkyl)anino group i ncl udes i ndependent |y sel ected

al kyl

13
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groups, to form for exanple, nethyl propylam no and

i sopropyl net hyl am no, in addition dialkylam no groups
whansngrosawo of the sanme al kyl group such as di Pet/iigi004/043409

amino or diethylamno. Simlarly, "heterocyclyl"” is
pRIE§Ipt 0od to be substituted Third, only stable

conpounds are intended. Conpounds of the invention are

further described in the next section. B. Conpounds

The invention features conpounds of formula (I).

Exanph@ssiof such conpounds include those conpounds of

formula (I) wherein: (a) RLis H (b) Ris H (c) R3

i's r

H‘h@ c %ﬁogdslaéikg)% 13&%)105‘ S?h SPtQI @%ﬂeéﬁcc\(l)mﬁ%rﬁ hdyg?tgx?’nventlonal
camlth@my orgammnttyd)(h;msn‘@g:ll ps @antiktoryd] or patrixdspinthetie methods. The

rphol i lected fr 217 yl,
BORGE Bies sefses grd RrbEeab RO Y MBS T ep 78 of 1
N- et hyl - pyrazol yl, pyrimdyl, pyrrolyl,
N- net hyl - pyrrol e, inidazolyl, pyridyl, oxazolyl, and

t higaghidyntHehd Séhdnse HELBMLRMidoh&Whd &doNH hi ophenyl
i soxazol yI,” and pyrazoly Rl is H RZis H and

I
Syrthepis pf oqrnatgggesahklyqre ‘(’3§ZON&-[ sbagingr with mithery qllgylatlon of the

ap?g\qf_%lﬂelaX l§‘%bs§tdtesd e]llﬁ? T r&"}éc}‘lﬁ&pydf’ t%bﬁﬂ@t@ﬁlyimllne to the

pYT | azy pyrazofyl', pyri pyrroly
appropelatz 1yl sylbstltﬁlyd 2doro- fmxlabﬂizyhe "Hiechitrb Igﬁmpllglfe,duced to the amme

ané 11)1€|( %hg]m%%glls ?t?e?teg%%ﬂ qh?ﬁ']}gl( (&a;l%?]go gigve (]ﬂ’@f) éur{%?)%agixq%%get. i(lferfj(’?tion of
th<§ gl)oné At pHok b0 oxyBloRddgives the RARr& AR A ddith & methyl 4-
e

amino-benzoate to the chloroimidate followed by amide formation with the appropriate

amine gives the desired compounds.

14



above. Exanpl es of preferred conpounds where Y=CONH
i ncl ude:
wWORdMSO5AID| - 3-y| - 4- (4- Met hyl - 3- oxo- 3, 4- di hydr oPCIUSZIRA43409
i n-2yl am no) - benzam de;
]Hﬁ?%é- t hyl - 3- oxo- 3, 4-di hydr o- quinoxalin-ZyIanino)-N-t
Gphen- 2- yl et hyl - benzami de;
N- | soxazol - 5-yl - 4- (4- Met hyl - 3- oxo- 3, 4- di hydr o- qui noxa

m no) - benzam de;

Sdjl[i%ml‘:(llthyl 3- 0x0- 3, 4- di hydr o- qU|noxaI|n 2yl am no) - N-f
uran- 2-yl net hyl benzam de;
RN so&azaWHB- yl - 4- (4- Et Ryl 3- RXO: ﬂ&ﬂ di hydr o-Rjo | -F

no) - hestavjlde; R3NH,
Lo 0- 4=—fret-hyt+—=3-.0X0- | hydro=qurroxal j NO,

Rsfi no)- N-tMPpphen- 2- vyl y enziifi,de; and Rs
4- (4- Met hyl - 3- oxo- 3, 4-di hydr o- pyri do[ 2, 3- b] pyrazi n-2-y
| am no) - N—thIO he | met hyl - benzami de.
4- (4- Et hyl - <3, &hdgﬁﬁbro qui noxal i n- 2yl ami no) - N-t h

i ophen- 2- ylnethylbenzanlde
4- (4- Met hyl - Bsoxo- 3, 4-di hydr o- qU|noxaI|n 2y|aﬁgno) N—(

I/ Ir,Qyr agol - 1) -
jlji Diethyl oxalate II I
P —
R; NH,
1}3

R, X N. O Methyl
POCl,4 Ij: I 4-amino-benzoate -

Ry O N7

5 ‘
Ri~_ _X. _N_ _O COMe AlMe,

T XX Y
H

B 7
R
] XN O N ’@?z
@ )
R; N N
H

15



benzam de;
N- I soxazol - 3-yl -4-[ 4- (2- Mor phol i n-4-yl -et hyl ) - 3- oxo- 3,
wad2skhym¥8D- qui noxal i n- 2yl am no] - benzani de; PRDPQRI/VE2004/043409
4- (4, 6- D et hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no)
5 | ophen-2- yl net hyl - benzam de ;
P&ﬁ%ﬁ{ 2- hydr oxy- et hyl ) - 3- oxo- 3, 4- dnydr o- qui noxal i n- 2yl
am no)]-N-thi ophen- 2-yl nmet hyl - benzam de;
N- | soxazol - 3-yl - 4- (4- Met hyl - 3- oxo- 3, 4-di hydr o- pyri do[ 2
, 3-b] pyrazi n-2- yl ami no) - benzani de; 4-[4-(2- nof
hoI in-4-yl-et hyI) 3-0x0- 3, 4-di hydro gui noxal i n- 2yl am n
h I b d

A 10 AL S D e

thitS\QHq@K Qag dg‘scﬁﬁécp%}ieﬂ Q-\daﬁioq of 1,4- dlammo benzene to the chloroimidate
Met hyl - 3- oxo- 3, 4- dro@gw noxal i n-

fohwmmﬂcmwvh ]‘heafmpmﬂates&ﬁ%b prédeagivesrtho dgdited campgunds, as
shbdn 645 MRl - 3- oxo- 3, 4- di hydr o- qui noxal i n-

10
SCHEME 2

1,4-diamino-

R; R;
Rin_X _N._O R, N__O NH
P G
Ry N7 >l Ry N °N
H
3 H
Z-COCl R:ﬁNIO/O/N\”/Z
R; ZSNPN O
H

15 General Synthetic Scheme for Quinoxalinones where Y= Covalent Bond

The chloroimidate for analogues where Y=NHCO is synthesized in a manner similar to
that which was described earlier. Addition of 4-iodo-aniline followed by palladium
catalyzed coupling with the appropriate boronic acid or stannane gives the desired
compound. Alternatively, the appropriately 4-substituted aniline can be added to the

20  chloroimidate to give the desired compound in a single operation. (Scheme 3)
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2yl am no) - phenyl ] -am de; and N-
[4-(4- Met hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no) - ph
we@eyshe798d cot i nami de. More preferred conmpoundsP@ES®ON043409
is a coval ent bond incl ude:
Pi?%?? yl-3-[4- (I Hpyrrol -2-yl)- phenylan1no]-|// qui nox
-one; and 3-(4-imdazol - 1-yl-phenyl am no) -
1-met hyl - |/f-quinoxalin-2-one. Additional preferred
conmpounds i ncl ude:
SCHEMEAzol - 3-yl -4-(7-Fl uor o- 4- et hyl - 3- oxo- 3, 4-di hydro
- qui noxal i n- 2yl am no) - benzam de;
4- (6- Fl uor o- 4- net hyl - 3- oxo- 3, 4- di hydr o- quinoxalin 2yl a
m no) - N—thlophgy 2- yl met hyl - benzanlde
N- | s@xazol - 3- y - 4- 6 Fl.uor o- 4- thyI 3 4-di hydro
- qui NOXA @ Iba%qﬁ?em "D\ /‘/I
N- | soxazpp yl - (6- - OXOF 3, 4 dro
- qui pyaxal MFPameno) - benzam
N- 1 soXazol - 3-yl - 4- (7 Chl or o- 4- thyI 3- Oo- A\ 4- dlhydro
-qui noxal i n- 2yl airiino)-benzan de;

Z-B(OH),

R 0y
or Z-SnBujy ]:O:NIO/Q/Z
Pd(0)
U .
H
. 1}3
R, N_ O
I:[ I 4Zan111ne )C[ I /@/
R; N Cl

10
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4- ( 6- Chl or 0- 4- et hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl a
m no) - N-t hi ophen- 2- yl net hyl - benzam de;
WA 20FO&&BDr 0- 4- met hyl - 3- oxo- 3, 4- di hydr 0- qui noxeET/NS2Y4/@43409
m no) - N-t hi ophen- 2- yl net hyl - benzam de;
Pl%b 39X xazol - 3-yl -4-[4-(2-pi peridin-|-yl-ethyl)-3-o0xo0-3,
iR ydr o- qui noxal i n- 2yl am no] - benzam de;
4-(4- Et hyl - 3- oxo- 3, 4- di hydr o- pyri do[ 2, 3- b] pyr azi n- 2-yl
am nNg), t hyl - benzam de;
DN—Is,oxayralihgg-9{;:(?1'%E fms%ltl%I 3- 0x0- 3, 4-di hydr o- pyri doJ 2,
3-b] pyrazi n-2- ylam no)- benzam de;
N- | sﬁmz:o:lnp&nmh éf [the fplrasemtoirA/emﬂadmethbhi fordiuldted einty [ Various

3-0x0-3,4-di h ogul noxal i n- benzam d
PSR B 1 SBRTARIT. PUgpies: nTp Hramgs Shese phamHgeutical

ccfnﬂIo@iﬁbHQ%ﬁ'eff@ctwe amount of a particular compound, for example, in base or acid
dm)x/t am no)] - N-t hi ophen- 2-y] net hyl - benzam de;
{

op- 9Kt ngm,-a& thg ectdvesingicHigal i5-igmatelyamixed Nithagrphamasgeugically

enzam de;
%I—%%Lrlgﬁmékp - 4- (4- Met hyl - 3- oxo- 3, 4-di hydr o- qui noxal i n-
2yl am no) - benzam de;

A carrier may take a wide variety of forms depending on the form of preparation
desired for administration. These pharmaceutical compositions are desirably in unitary
dosage form suitable, preferably, for oral administration or parenteral injection. For
example, in preparing the compositions in oral dosage form, any of the usual -
pharmaceutical media may be employed. These include water, glycols, oils, alcohols and
the like in the case of oral liquid preparations such as suspensions, syrups, elixirs and
solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules and tablets. In
view of their ease in administration, tablets and capsules represent the most advantageous
oral dosage unit form, in which case solid pharmaceutical carriers are generally
employed. For parenteral compositions, the carrier will usually comprise sterile water, at
least in large part, though other ingredients, for example, to aid solubility, may be
included. Injectable solutions, for example, may be prepared in which the carrier
comprises saline solution, glucose solution or a mixture of saline and glucose solution.
Injectable suspensions may also be prepared in which case appropriate liquid carriers,
suspending agents and the like may be employed. In the compositions suitable for
percutaneous administration, the carrier optionally comprises a penetration enhancing
agent and/or a suitable wetting agent, optionally combined with suitable additives of any
nature in minor proportions, which additives do not cause a significant deleterious effect
to the skin. Such additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be administered

in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment. Acid addition
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4- (4- Met hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no) - N-t
hi ophen- 2-yl benzam de;
wad2qod/0dmshyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl aP@TIO$20bk/(43409
| //-pyrrol -3-yl)- benzam de;
4-%@- t hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no) - N- (
PRD;¢d7 yl - \Hpyrrol - 3-yl)-benzam de; :
4- (4- Met hyl - 3- oxo- 3, 4-di hydr o- qui noxal i n- 2yl am no) - N- (

riem din- 2- - irde: Pl 17 o
sa o FHE oty of PRRAAT, Bic T8 et Moreosed yajer polybiiy oyer the
carmespoatling-b2yd farm e mobesuitablie diethe preparation of aqueous compositions.
4-[4-(2-pyrrolidin-I-yl-ethyl)-3-o0xo0-3, 4-di hydro- qui no
xal i n- 2yl am no) ] - Nt hi ophen- 2-yl net hyl - benzam de; and

N- | 9pX2eecidtly! araeédw%:oés tH-fomiumte B QFReerftioded YHhdradeltical
i noxal i n-2yl am no) - benzam de. PRD-2174 C. Synthesis

compesitionpisudrssgornit fum foy eate dfrpdministtionaind wifoomity g dosage.
Dl PO ATLE LRl SIS 1BE IRy I Ry Sy i
suitathle casi ungtatyh desages; leacke sina nwbntagrimg laspradeereninedp hudntigd of nctive
ingEr)églrgBtl g;ﬁcu%étZ? to produce the desired therapeutic effect in association with the
required pharmaceutical carrier. ‘Examples of such dosage unit forms are tablets
(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable
solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated

multiples thereof.

Pharmaceutically acceptable acid addition salts include the therapeutically active
non-toxic acid addition salt forms, which the disclosed compounds are able to form. The
latter can conveniently be obtained by treating the base form with an appropriate acid.
Appropriate acids comprise, for example, inorganic acids such as hydrohalic acids, e.g.
hydrochloric or hydrobromic acid; sulfuric; nitric; phosphoric and the like acids; or
organic acids such as, for example, acetic, propanoic, hydroxyacetic, lactic, pyruvic,
oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric, methanesulfonic,
ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic,
palmoic and the like acids. The term addition salt also comprises the solvates which the
disclosed componds, as well as the salts thereof, are able to form. Such solvates are for
example hydrates, alcoholates and the like. Conversely the salt form can be converted by

treatment with alkali into the free base form.

Stereoisomeric forms define all the possible isomeric forms that the compounds
of formula (I) may possess. Unless otherwise mentioned or indicated, the chemical
designation of compounds denotes the mixture of all possible stereochemically isomeric
forms, said mixtures containing all diastereomers and enantiomers of the basic molecular

structure. More in particular, stereogenic centers may have the (R)- or (S)-configuration;
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General Synthetic Schenme for Quinoxalinones where
Y=CONH Synt hesi s of anal ogues where Y=CONH begins with
we@edaoh®e679ad kyl ati on of the appropriately substipct/es2004/043409
2-nitro-aniline or addition of a substituted am ne to
m?ﬁ%lz propriately substituted 2-fluoro-nitrobenzene
Itro group is reduced to the am ne, and the
diamine is treated with diethyl oxalate to give the

su%’titﬂ&?@lohnﬂ'vﬁ&ﬁ C)Bﬁ@%tafu%ecpfra&&@s HaQ s élﬁ')er the cis- or trans-
phosphorous oxychl ori de gives the chloroi mdate.

configvmation dhe ripveamfipn £ncempasess egreashemically tispeneric forms including
dxgﬂcj:r%lgéﬂr?at & fcﬂ lag\’\i%gmpr%é a{ﬁ% egf fmor t I on %wan #R%! € ih;ﬁlosed

Ives eS| re
coS{ﬁdEMFs 1T1Nadi'iscf-163edR3N1:iBu1’ersN@y NG eJHZt, 1nRﬁé1€ta%’onR:ric foeks., Such

aent hiy H2N_ZPRD- 2174
forms all\ﬂ%u h not expﬂcﬁy cate 1n tﬁee a!l%ove and %Iowmg formulae are intended

to be included within the scope of the present invention

Those of skill in the treatment of disorders or conditions mediated by glycogen
phosphorylase could easily determine the effective daily amount from the test results
presented hereinafter and other information. In general it is contemplated that a
therapeutically effective dose would be from 0.001 mg/kg to 5 mg/kg body weight, more
preferably from 0.01 mgkg to 0.5 mg/kg body weight. It may be appropriate to |
administer the therapeutically effective dose as two, three, four or more sub-doses at
appropriate intervals throughout the day. Said sub-doses may be formulated as unit
dosage forms, for example, containing 0.05 mg to 250 mg or 750 mg, and in particular
0.5 to 50 mg of active ingredient per unit dosage form. Examples include 2 mg, 4 mg, 7
mg, 10 mg, 15 mg, 25 mg, and 35 fng dosage forms. Compounds of the invention may
also be prepared in time-release or subcutaneous or transdermal patch formulations.
Disclosed compound may also be formulated as a spray or other topical or inhalable

formulations.

The exact dosage and frequency of administration depends on the particular
compound of formula (I) used, the particular condition being treated, the severity of the
condition being treated, the age, weight and general physical condition of the particular
patient as well as other medication the patient may be taking, as is well known to those
skilled in the art. Furthermore, it is evident that said effective daily amount may be
lowered or increased depending on the response of the treated patient and/or depending
on the evaluation of the physician prescribing the compounds of the instant invention.
The effective daily amount ranges mentioned herein are therefore only guidelines.

The next section includes detailed information relating to the use of the disclosed

compounds and compositions.

20



General Synthetic Scheme for Quinoxalinones where Y=

NHCO The chl oroi m date for anal ogues where Y=NHCO i s
waynshe®szed in a manner simlar to that whi chP@EES2004/043409

descri bed earlier. Addition of 1,4-diam no-benzene to
P@g%ﬂ%‘gl oroi m date followed by reaction with the

riate acid chloride gives the desired conpounds,

as shown in Schenme 2. SCHEME 2 Z-COCl R i H Ceneral

Syntd@.%geg Schene for Qui noxal i nones where Y= Coval ent

Bon e chloroimdate for anal ogues where Y=NHCO i s
synthesized in a manner simlar to that which was
descThebadnands end cohaigtisitioas ob thedinvedionaimé pharemataiticalyeakctive.

- by pal]adi um catal yzed couplin ith the appropyi ate.
P ERpE, ey e begnid et Bve e e e A bt tons and
diflat&l NAthe¥e ldiscadeNBicRBPNQIDHRAL 6F Yrype SHDSY | bidb&ek, afipkighRemia
can be added to the chloroimdate to give the desire
(pewsigplatiyén 2 postrabiompfive s at i on. (Schene 3) PRD- 2174
SCHEME 3PRD- 2174 D. Fornul ati on and Admi nistration The
conpounds of the present invention may be fornul ated
into various
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pharmaceutical forns for adm nistration purposes. To
prepare these pharnaceutical conpositions, an
we@bdososiose anount of a particul ar conpound, f OPCT/US2004/043409

exanpl e, in base or acid addition salt form as the

ti ingredient is intimtely mxed with a

Péﬁ%&ﬂﬁgceutically acceptable carrier. A carrier may

take a wide variety of forns depending on the form of
preparation desired for adm nistration. These
phar maceuti cal conpositions are desirably in unitary
dbsdpaniplésn sui t abl e, preferably, for oral
adm ni stration or parenteral injection. For exanple,
in preparing the conpositions in oral dosage form any
of the usual pharmaceutical nedia nay be enpl oyed.
These incl ude water, egcd¢@mPQﬂq45 al cohol s and the
i ke in the casaedllphalinlddutdopigparalivns such as
suspensi ons, syrup el 1 Xirs and utions; or solid
carriers such as starches, sugars, kaolln | ubri cants,
bi nders, disintegrating agentpg and the Iike in the
case of powders, pills, capsu es and tablets. In view
of their ease in adm bl ets and capsul es

represent the nost ad geous |oral dosage unit form
in which case solid p pteutigal carriers are
general |y enpl oyed. For~frar eng€r akoconposi ti ons, the
carrier will usually conprisefisterile water, at |east

in large part, though other ingredients, for exanple,
Nﬁﬁ{gjd solubility, may be included. Injectable
Putlons for exanple, may be prepared in which the
Toc asolugon of N- methyl-1,2-phenylenediamine (5g, 41 mmol) in dichloromethane (80

mL) at 0° C was added triethylamine (11.4 mL, 82 mmol) followed by dropwise addition
ethyl chlorooxoacetate (4.6 mL, 41 mmol). The mixture was stirred at room temperature
for 2h, then at 60°C for 2h. The mixture was cooled and the precipitate that formed was

collected by vacuum filtration, washed with hexanes and dried to give a light pink solid.

Compound 2:
3-Chloro-1-methyl-1H-quinoxalin-2-one

L

To a suspension of compound 1 (3g, 17 mmol) in toluene (30 mL) was added

Method B:
diisopropylethyl amine (2.4 mL, 13.6 mmol) followed by phosphorous oxychloride (2.4

mL, 25.6 mmol). The mixture was stirred at 110°C for 3h. The solvent was removed in

vacuo, and the resulting dark residue was dissolved in dichloromethane, washed with
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conprises saline solution, glucose solution or a
m xture of saline and glucose solution. Injectable
wWGEmpeemBDnns nmay al so be prepared in which casBCT/US2004/043409
appropriate liquid carriers, suspending agents and the
P%§§§7?ay be enpl oyed. In the conpositions suitable for
utaneous adm ni stration, the carrier optionally
conprises a penetration enhancing agent and/or a
oot LdeRlc YRl 11CH BRI sohRRh! A (aghASTR UM Y passed thru a
sui table additives of any nature i mnor proportions,
shatticolimanefisilicagsl. dbe pRttignusecoacaitgisdfiin eamp talgivenevhitegslid.
effect to the skin. Such additives nmay facilitate the
adm nistration to the skin and/or may be hel pful for
preparing ‘the desired caummgdunid®s. These conpositions
na% be adm nistered i.n various m?ys, e.g., as.a
t r AnhENatied13-geor D dihydrosqupestaliprylagung)rbegzgie awd methad egfer
addi ti onPRD- 2174 salts of the conpounds of fornula I
due to their increased Mater solubility over the
correspondi ng baseyf or i L&bices in the
preparation of f coffposi t It is especially
advant ageous to
phar maceuti cal NS\ (47 ddsage unit formfor
ease of adm nistration and umi formty of dosage.
Dosage unit formas used in the specification herein
Nkﬁ%?%? to physically discrete units suitable as
unitary dosages, each unit containing a predeterm ned
T6| b asiutidry otfongouhd 2 (1.Ag( dinembdl) drhd@tondttitd 20 eIprvedudded methyl

the desired therapeutic effect in association wth the
4-@%%%?@3’&% FbourMed). Ther Fagion ER%ApIresd ab Rl Ly opernight. The
praGpRAEI WAlid WaQld¥ReAER bly a8 filtration, washed with saturated sodium

bicarbonate solution and water, and dried in vacuo to give a white solid.

Compound 4:
N-Isoxazol-3-yl-4-(4-Methyl-3-o0xo0-3,4-dihydro-quinoxalin-2ylamino)-benzamide

Method D:

To a solution of trimethylaluminum (2M in hexanes, 0.62 mmol, 0.31 mL) in toluene (1.5
mL) at room temperature was added 3-aminoisoxazole (0.31 mmol, 26 mg) in toluene
(0.5 mL) dropwise via syringe. After 30 min, compound 3 was added and the reaction
was heated to reflux for 5Sh. The mixture was cooled, quenched with 1N hydrochloric acid

solution, and the mixture is extracted with ethyl acetate. The combined organic layers are
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(i ncluding scored or coated tablets), capsules, pills,
powder packets, wafers, injectable solutions or
wWGeempeemBDnns, teaspoonful s, tabl espoonful s andPeh®S2004/043409
i ke, and segregated multiples thereof.
]Hﬁﬂ%ﬁﬂ%CEUtically acceptable acid addition salts
ade the therapeutically active non-toxic acid
addition salt forms, which the disclosed conpounds are
%BL@ wifd Grﬂ{e%ﬁT&}ged' @id ssuﬁﬂ@uﬁa@)vemmﬂm@? of E’Jl@én@ A vacuo
y treating the bas ormw th an appropriate acid
putyfioatiqur dfahereadltidg salshpr sike gel O}S‘Vezﬁm)paoetate/ dmhg:mncihane) gave

o e SuRbo o NS eyt 2l B8t rUBLAERS B a1 10

8.34 ki J2ET U; 219Y, 3W64@N=8. 1% AS1)SHEH (@34 b0z, eNRMI(R(d, J=8.3 Hz,
acefic, propanhoic, hydrox acetlc 'act’i c, pyruvic,

1 AppJ; 31n€m 6ihi)ac7 e 13 Hz, HB), 3178 (s.Bmric, nalic,
tartaric, citric, nethanesulfonlc ethanesulfonic,
benzenesulfonic, />-to|uenesu|fonic, cycl am c,
salicylic, ~-am nosali cylontpoupdl5mi c and the |ike

ter ddition s al so i ses
B LS S a3 NG T Hhpenr g bppamide
salts thereof, are able to forn1 Such solvates are for
exanpl e hydrates, al coholates and the |ike. Conversely.
the salt formcan bg converted by tyeatngatiwith
alkali into the freE base fornl St gy eoi sffmer Nc f or ns
define all 2 JOossHpl e _Pso ns //he
conpounds o ful a ) ma fess. NUnl ess ot herw se

menti oned o cated, the cal
=

Compound 5 was obtained as a yellow solid from 3-aminopyrazole and compdund 3 by
method D. 'TH NMR (DMSO) § 12.41 (s, 1H), 10.65 (s, 1H), 9.74 (s, 1H), 8.30 (d, J=8.6
Hz, 2H), 8.03 (d, J=8.6 Hz, 2H), 7.63 (m, 1H), 7.50 (m, 1H), 7.43-7.30 (m, 2H), 6.65 (bs,
1H), 3.72, (s, 3H).

Compound 6:
4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiazol-2-yl-benzamide

Sode RN
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desi gnation of conpounds denotes the m xture of al
possi bl e stereochemcally isoneric forns, said

WOrRoos06m32 cont ai ni ng all di astereoners and enaPCT/ORBNE043409

of the basic nolecular structure. Mre in particular,
P%é%ﬁ ggenic centers may have the (R)- or
=configuration; PRD-2174 substituents on bival ent
cyclic saturated radicals may have either the cis- or
[
P DR, SRl 38 gt NG RO S Y FRRAS R compound 3 by
mdmaétbfﬁdwdﬁnﬁnﬁ80h§lmsBKsa$Dn9840$esDt&356bﬂ Sﬁ}ﬁnyH)813

- Loy oh 0 LT PR TR BT PR Wisshdr e P AT o 1,

7.5 1f(RY Qﬁgaﬂimum A, 1€H<)pk g4 bw)i ndi cated in the

above and ol I oW ng fornul’ae areé |ntended to be

i ncluded within the scope of the present invention
Those of skill in the t(e Af disorders or

condi tions nediated by gl'yc gen phosphorylase coul d

e Isoyazob§-oi-di(AeMtthel- bt @ s di dikydiaiqhinozatimeylarhino)ybdnzemide
test results presented hereinafter and ot her ,
iFnformation. In general it is contenplated that a
therapeutically effective dose woul d be from 0.001
ng/ kg to 5 ng/ kg body wei ght, nore frefemabNy from
0.01 ng/kg to 0.5 nS/kg gody wei ght

adm n

appropriate S t he”The cakd’y
effective d 4 two,| threg r or Hhore sub-doses
at appropri & er st ut the day. Said
sub- doses nay f onTrul @ ed as”unit dosage forns, for

exanpl e, containing 0.05 ng to 250 ng or 750 ngy, and
in particular

Compound 7 was obtained as a yellow solid from S-aminoisoxazole and compound 3 by
method D. '"H NMR (DMSO) & 11.89 (s, 1H), 9.84 (s, 1H), 8.51 (d, J=1.8 Hz, 1H), 8.36
(d, J=8.8 Hz, 2H), 8.06 (d, J=8.9 Hz, 2H), 7.64 (dd, J=7.6, 1.2 Hz, 1H), 7.51 (d, J=7.9 Hz,
1H), 7.43-7.31 (m, ZH), 6.43 (d, J=1.9 Hz, 1H), 3.72 (s, 3H).

Compound 8:
4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-(1H-pyrazol-3-yl)-benzamide

/
I :
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0.5 to 50 ng of active ingredient per unit dosage
form Exanples include 2 ng, 4 ng, 7 ng, 10 ng, 15 ny,

w@2osg679and 35 ng dosage forms. Conpounds of tPET/US2004/043409

invention may al so be prepared in tinme-rel ease or
bc%taneous or transdermal patch fornmul ations.
PRPsli’8sed conpound may al so be fornul ated as a spray
or other topical or inhalable formulations. The exact
n r 0 r
CHRPARR Bbat UM %L BRI BURY [k Lo HRERHR UG byHAIe and
cq@Bpduind BlbyrmabsdiD! THNMR (DNISO) Satoed, (st 1M, $.64 ¢, il Hy, 818 (d, J=8.7
the condition being treated, the age, weight and
Hgetidh 81024 Ay 58 Sallz.5Relf 67 60 &) (70 <a1arlﬂ)acb19?a7~3éém, &Hp, 6.60 (d,
153 6! iH)"f‘?ﬂE"(!]@H),“?’ijZ ggggon the patient may be taking,
as 1s wel nown'to thoseé skilled in the art.
Furthernore, it is evident that said effective daily
amount may be | owered ogagncre%ﬁgd dependi ng on the
response of the treated deP%%{ and/ or dependi ng on
t Re(4eMathyied-oed 3 @t dih o Q0 irdk slirARy 1 Ph@e BN thi opfer-B&/1-benzamide
conmpounds of the instant invention. The effective
dai | y anpbunt ranges nentioned herein are therefore
only guidelines. The next section ipncludes detailed
information relating to the use of fhe difscl ased
compounds and ' . Us
conmpounds and 0S| Y f | nVaNit i on“ar e
phar maceut i ¢ i H

Compound 9 was obtained from 3-aminothiophene and compound 3 by method D as a
yellow solid (37 mg). 'H NMR (DMSO) § 10.53 (s, 1H), 9.74 (s, 1H), 8.30 (d, J=9.0 Hz,
2H), 7.97 (d, J=9.0 Hz, 2H), 7.71 (dd, J=3.2, 1,2 Hz, 1H), 7.60 (dd, J= 7.7, 1.6 Hz, 1H),
7.49-7.30 (m, 5H), 3.7 (s, 3H).

Compound 10:
4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-ylmethyl-benzamide

Compound 10 was obtained as a white solid from 2-aminomethyl-thiophene and

compound 3 by method D. "H NMR (DMSO) 6 9.70 (s, 1H), 9.01 (t, J=5.7 Hz, 1H), 8.26

26



For exanple, they may be used to treat glycogen
phosphoryl ase- nedi at ed conditi ons and di seases. These
wale@saem®3i ncl ude NI DDM or Type Il (2) Di abet eSPCT/US2004/043409
hypergl ycem a (particularly in a post-absorptive
Pﬁb;ﬁgl PRD- 2174 F. Exanpl es Conpound 1: 1-Methyl -
I hydr o- qui noxal i ne- 2, 3-di one Method A: To a
solution of N-net hyl -1, 2-phenyl enedi am ne (5g, 41
(TR, ) Hz Mg, ‘?%?H qﬁ%tﬁwm% é‘i‘-s)ddaJL p7q R ﬁgﬁedo (dd, J=8.2,

frleth 1'am’ ne f opwi se
1.adt, tllfbn7éﬂ+7y29 o Hﬂ)@d)&iaétet Aty €1 Gdde 5 ﬂ,13 A, )1H)Tl4é4 (d,
i ed at roomtenperature for 2h, then
VJ_fggéﬁgpfo? %h?h;he m xture was cool ed and the
preci pitate that fornmed was col |l ected by vacuum
filtration, washed with _hexanes and dried to give a

S light pink solid. Conpo&REPUNd1En| oro- 1-nethyl -
hi4- ‘I\@é{hﬂ@(@ld 5‘4%‘11%‘)?&‘0 %ﬁb%n%ylaﬂgn@) ﬁ%ﬁﬁ@&l%tlﬁlﬁ benzamlde
conmpound 1 I n toluene nm.) "~ was "added

d||sopropylethyl am ne (2 4 m., 13. 6 nnol) fol |l oned by
phosphorous oxychloride (2.4

@Ef@*m

Compound 11 was obtained as a white solid from 2-aminomethyl-furan and compound 3

10 by method D. '"H NMR (DMSO) & 9.69 (s, 1H), 8.84 (t, J=6.2 Hz, 1H), 8.26 (d, J=8.7 Hz,
2H), 7.89 (d, J=8.7 Hz, 2H), 7.60 (m, 1H), 7.49 (dd, J=8.2, 1.2 Hz, 1H), 7.41-7.29 (m,
2H), 6.40, (dd, J=3.2, 1.9 Hz, 1H), 6.28 (dd, J=3.2, 0.7 Hz, 1H), 4.47 (d, J=5.6 Hz, 2H),
3.71 (s, 3H). '

15 Compound 12:
4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-pyrazin-2-yl-benzamide

N
| i
L |
N/N
H
20
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m., 25.6 mml). The m xture was stirred at H Q0OC for
3h. The sol vent was renoved in vacuo, and the
wo e®alsiosy dark resi due was di ssolved in PCT/US2004/043409
di chl or onet hane, washed w t hPRD- 2174 col d saturat ed
P@Eﬁ Z{n bi car bonat e sol ution, dried (nagnesium
e), and passed thru a short colum of silica
gel . The sol ut| on was concentrated in vacuo to give a

CYifdyfig 3T oSAIBPUNG white solid from aminopyrazipe, and. compoynd 3 by
mahodDati Nmmmsce)s& et 69\/@; hH 10:97Te, EH)5618at(5,0iH)09.44 (d, J=1.6

g D e eDh T 0 i e ot o (5 YT ey 08 Bhg s v,

2H)eaeh i@ JW@97 %U 1y edyad. SB@PJQXQY b §t 10V 43-7.31 (m, 2H), 3.72
preci pi tated solid was col'l écted by vaculm filiration,

5 (sy@Bhed with saturated sodi um bi carbonate sol uti on and
water, and dried in vacuo to give a white solid.
~Conpound 4:
N- | soxazol - 3-yl -4-(4- I\/ECbnynbe&adnG) 3, 4-di hydro qui noxal

i n-2yl am benz Ve To a.sol ut
of tri met h$1(%ﬂa @}ﬁnyﬁm@q ﬁ'gﬁlekﬁ Big3alfgene o, 31
m) in toluene (1.5 nL) at roomtenperature was added

3-am noi soxazol e (0. 31 mml 26 ng) in toluene (0.5
nm.) dropw se via syri nge Aft er 30 m n, conpound 3 was

added and the reij f /©/NH2

10
Compound 13 was obtained as a white solid from 1,4-diaminobenzene and compound 2
by method C.
Compound 14:
15 Isoxazole-5-carboxylic acid [4-(4-Methyl-é-oxo-3,4-dihydro-quinoxa]in-2y]amino)—
phenyl]-amide
| N
N o) N N
Ve
z 0
N N
H
20

28



was heated to reflux for 5h. The m xture was cool ed,
guenched with I N hydrochloric acid solution, and the
WwWOorRoos06m™31 s extracted with ethyl acetate. The ponbswed043409
organi c | ayers arePRD- 2174 washed with brine and dried
P%ﬁ&q? SI um sul fate). After renoval of solvent. in vacuo
cation of the resulting solid on silica gel (15%
ethyl acetate/ dichloronethane) gave a white solid. 1H
: O d 11.29 (s, IH), 9.81 (s, IH), 8.85 (d,
N%@¥? "Hz, IH), 8.34 (d, J=8.7 Hz, 2H), 8.06 (d, J=8.9
Hz, Ddh suspersdon af, codmpduid I-&(SOI 1hi,, 0. 17) ﬁﬁaoﬂ)dn d.ﬂch&)rambihane (2 mL)

. at(rgmgmgg’re%lﬁ%éaﬁa @%'_Byrldme (23 S,LL 0.28 mmorlzfollowed by xs7o§(azo]e 5-

ca4bcfn§11 5@5111&'& 23 _ngl’%(@'l@ rﬂm@l)hXﬁEPS(ﬂhﬁﬁlp Mrh mg@éfécﬁm]ﬁq}asl\é'oﬁected

[~ pyrazol - benzam de Conpound s obt al ned
5 b)avquumdwrstmnl, washed witdh- \&ﬁﬂﬂﬂdﬂdﬁ@b@e@nnﬁ, @odrpnuhdt Bciyyto give

cqnﬁ)oung 15) s (%g'wh'\J{VRo %%@)5;&’7%%‘?8@& 4H) 882 (4
J=A7BHS, Hip), 8kl d, & ﬁﬁz (er) L §d 7J—5@1z( DH),'7|'§9s (dd; J4=3' 67 _13»0Hz 1H),

oun :
7§7 mr%ﬁﬁﬁﬂsﬂo&bl@)ﬁ%ﬁ (ﬂyé‘?ngY@ H@(awu@ g&)am no) - N-t
hi azol - 2-yl - benzam dePRD- 2174 Conpound 6 was obt ai ned
as a yellow solid from 3-am not hi azol e and conpound 3
10 by nmet hod D. 1H NVMR ( DMS@mpauid188 (s, IH), 9.84 (s,

I'_Q))lazole cagl()jdxylllc ac1§ [)l_-lf4-MZe'_lqyl-3-oxo§3,4-d1hydro-quinoxalin—2ylamino)-
phenyl]-amide

L 0 nwo
N
N N
H f

15  Compound 15 was obtained as a white solid from compound 13 and isoxazole-3-carbonyl
chloride by method E. '"H NMR (DMSO) 8 10.69 (s, 1H), 9.50 (s, 1H) 9.16 (d, J=1.7 Hz,
1H), 8.16 (d, J= 9.1 Hz, 2H), 7.77 (d, J=9.1 Hz, 2H), 7.59 (dd, J=8.7, 1.7 Hz, 1H), 7.46
(dd, J=8.2, 1.4 Hz, 1H), 7.38-7.27 (m, 2H), 7.03 (d, J=1.7 Hz, 1H), 3.71 (s, 3H).

20 Compound 16:
N- [4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-phenyl]-nicotinamide
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(d, J=8.8 Hz, 2H), 7.65 (dd, J=7.7, 1.6 Hz, IH), 7.56

(d, J=3.6 Hz, IH), 7.51 (m IH, 7.44-7.31 (m 2H),
WO 20%/06™32 J=3.4 Hz, IH), 3.72 (s, 3H). ConpounBCTUS2004/043409

N- | soxazol - 5-yl - 4- (4- Met hyl - 3- oxo- 3, 4- di hydr o- qui noxal

ﬁgl ani no) - benzam de Conpound 7 was obtained as a

P’@ﬁr % solid from 5-ani noi soxazol e and conpound 3 by

met hod D. 1H NVR (DVBO) d 11.89 (s, IH), 9.84 (s, IH),

8.51 (d, J=1.8 Hz, IH), 8.36 (d, J=8.8 Hz, 2H), 8.06

(d, J=8.9 Hz, 2H), 7.64 (dd, J=7.6, 1.2 Hz, &H), 7.51

(d, J=7.9 Hz, IH), 7,43-7.31 (m 2H), 6.4 J=l. 9

Hz, IH), 3.72 (s, 3Hy. Corrpound 8. H

4- (4- Met hyl - 3-¢ )24 AN no) - N- (

| /f-pyrazol -3 benzam dePR 4 Corfpound 8 was

obt ai ned as & e 391, 0

3-am no- | - net pyr azol e ™4 Sapound 3 by met hod D.

1H NWVR (DMBO 5 10.66 (s, HIH) 9.74 (s, IH), 8.28 (d,
J=8.7 Hz, 2H), 8.02 (d, J=8.8 Hz, 2H), 7.62 (m 2H),
7.50 (m IH, 7.42-7.31 (m 2H), 6.60 (d, J=2.3 Hz,

IH, 3.79 (s, 3H), 3.72 s, 3H) Conpound 9:

Campaunielithyas chtared & a1 wlite yelrdiromi ceopalid 1 P ghdanicotaoyNchloride

o3 n PR BB SR ey e B P Bl 4P iz, 11
8.89 (dd, J=5.1, 1.5 Hz, 1H), 8.61 (m, 1H), 8.17 (d, J=8.9 Hz, 2H), 7.83 (m, 1H), 7.79 (d,
J=8.9 Hz, 2H), 7.59 (dd, J=7.3, 1.9 Hz, 1H), 7.47 (m, 1H), 7.38-7.27 (m, 2H), 3.71 (s, .
3H) ’

Compound 17:
Thiophene-2-carboxylic acid [4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-
phenyl]-amide

,L 0 H\"/D
YO

Compound 17 was obtained as a white solid from compound 13 and thiophene-2-
carbonyl chloride by method E. 'H NMR (DMSO0) 8 10.21 (s, 1 H), 9.47 (s, 1H), 8.14 (d,
J=9 Hz, 2H), 8.02 (dd, J=3.8, 1.1 Hz, 1H), 7.85 (dd, J=5.1, 1.0 Hz, 1H), 7.70 (d, J= 9 Hz,
2H), 7.58 (dd, J=7.4, 1.8 Hz, 1H), 7.46 (dd, J=8.2, 1.5 Hz, 1H), 7.37-7.26 (m, 2H), 7.23
(dd, J=4.9, 3.8 Hz, 1H), 3.71 (s, 3H).
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woi2005869932 7. 71 (dd, J= =3,
9-

yellow solid (37 ng). 1

NVR (DMBO) d 10.53 (s, IH),
9.74 (s, IH), 8.30 (d, J=9.0

Hz, 2H), 7.97 (d, J=9.0
2 Hz, IH, 7.60 (Bdr/US2004/043409
(

H
J=
2,
7. m 5H), 3.7 (s, 3H).

1,
7.7, 1.6 Hz, IH), 7.4 30

ound 10:

Co
P&D{E?Uﬂ/ét hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no) - N-t

hi ophen- 2-yl et hyl - benzam de Corrpound 10 was obt ai ned

as a'wite solldfromz mnﬁ}g -t hi ophene and

conpound 3 by net hod D. ? O d9.70 (s, IH,

FOraB-darboxIHbadhd HE-(4-Md)hyl-8. 026 RRDd bl drb- c(lﬂnox&‘&ﬁﬁ?lahﬁno) phenyl]-

2H), 7.89 (d, J=8.77 Hz, 2H), 7.61 (dd, J= 7. :

Hz, IH), 7.49 (dd, J=8.2, amifery |p), 741729(m

3H), 7.03, (m IH, 6.97 (dd, J:5.0, 3.4 Hz, IH), 4.64

(d, J=5.8 Hz, 2H), 3.71 (s, 3H). Conpound 11:

4- (4- Met hyl - 3- oxo- 3, 4- dnydr o- qui noxal i n- 2yl am no) - N-f u

ran- 2-yl met hyl - benzam de Conpound 11 was obtai ned as a

white solid fromj2-ani nonet hyl -furan a

nmet hod D. 1H NI\/R|(DI\/ISO 'd 9.69 (9 IH)/ 8.84 (t, J=6.2
Z Q)

Hz, IH), =8.7 Hz,
2H), 7. 60 8.2,0[1.2 I H),

7.41-7. 29 3.25 1.9 Hz, IH), 6.28
(dd, J=3 , J=5.6 Hz, 2H), 3.71

(s, 3H).

Compound 18 was obtained as a white solid from compound 13 and furan-2-carbonyl
chloride by method E. "H NMR (DMSO) & 10.16 (s, 1 H), 9.46 (s, 1H), 8.12 (d, J=9.1
Hz, 1H), 7.94 (dd, J=1.7, 0.8 Hz, 1H), 7.73 (d, J= 9 Hz, 2H), 7.58 (dd, J=7.5, 1.6 Hz, 1H),
7.46 (dd, J=8.0, 1.5 Hz, 1H), 7.37-7.26 (m, 3H), 6.71 (dd, J=3.4, 1.7Hz, 1H), 3.71 (s,
3H). - |

Compound 19:
1-Methyl-1H-pyrrole-2-carboxylic acid [4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-
2ylamino)-phenyl]-amide

o i D
CLC T

Compound 19 was obtained as a white solid from compound 13 and 1-methylpyrrole-2-
carbonyl chloride by method E. 'H NMR (CDCls) 8 8.43 (s, 1H), 7.96 (d, J=9.1 Hz, 2H),
7.68 (m, 1H), 7.59 (d, J=9.1 Hz, 2HO, 7.33-7.24 (m, 3H), 6.79 (m, 1H), 6.71 (m, 1H),
6.16 (m, 1H), 4.00 (s, 3H), 3.78 (s, 3H).
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Conmpound 12:
4- (4- Met hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no) - N-p
W@ e@zi06m922 yl - benzam dePRD- 2174 Conpound 12 wasPObUSI00€aH3409
as a white solid from am nopyrazi ne and conpound 3 by
p ﬂc}g D. 1H NVR (DVMSO) d 11.69 (s, |H), 10.97 (s,
?ﬁb 82 (s, IH), 9.44 (d, J=1.6 Hz, IH), 8.48 (m
8.41 (d, J=2.5 Hz, IH), 8.34 (d, J=8.8 Hz, 2H)
809(d J=8.8 Hz, 2H), J=7.7, 1.7 Hz, | H),
7.51 (dd, J=8.2, 1.2 sz’ A"““@%s 7.31 (m 2H), 3.72
(s, 3H). C&@mﬂmep}ﬁ;aylammo) 1-methyl-1H-quinoxalin-2-one
3- (4-am no- phenyl am no) - | -met hyl -1// - qui noxal i n- 2- one
.Conmpound 13 was obtained ag§ a white solid from
1, 4- di am nobenzene and_conpound £ by nethodq C
Conpound 14: | soxazg¢ S Car yli
[ 4- (4- Met hyl - 3- oxo- ) n-2yl am no) -
phenyl j - am dePRD- 21 To® gspensi on of
conmpound 13 (50 ng, 0.19 nﬁbl) ith di chl or omret hane (2
g#.goﬁid 200948 JLRARQY RlaUWe BoWaSH AHEREoRYblH NEhd £ dBlaniline by

8 mmol ) foll owed by isoxazol e-5-
method C.

Compound 21:
3-(4-furan-3-yl-phenylamino)-1-methyl-1H-quinoxalin-2-one

L B
ey

To a degassed solution of compound 20 (100 mg, 0.27 mmol), furan-3-boronic acid (45
mg, 0.4 mmol), and tetrakis(triphenylphosphine) palladium (31 mg, 0.027 mmol) in
dimethoxyethane (1.5 mL) at room temperature was added aqueous 2N sodium carbonate
solution (1.5 mL). The reaction was stirred under an atmosphere of nitrogen 6vemight at
95°C. The mixture was cooled and diluted with ethyl acetate. The mixture was washed
with saturated sodium bicarbonate solution, water, and brine, dried over sodium sulfate,
and concentrated in vacuo. After purification on silica gel (50% hexane/
dichloromethane), compound 21 was obtained as a yellow solid. 'H NMR (CDCl5) § 8.49
(s, 1H), 7.99 (d, J=8.7 Hz, 2H), 7.73 (m, 2H), 7.52 (d, J=8.7 Hz, 2H), 7.49 (m, 1H), 7.36-
7.24 (m, 3H), 6.72 (s, 1H), 3.76 (s, 3H).

Compound 22:
1-Methyl-3-[4-(1H-pyrrol-2-yl)-phenylamino]-1H-quinoxalin-2-one
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carbonyl chloride (25 ng, 0.19 mmol ). After 30 mn,
the precipitated solid was coll ected by vacuum

wo pdoswe9BoN, washed with water and di chl or onmet hemES20041643409

dried in vacuo to give conpound 14 as a white solid.
P%H& (DNBC» d 10.73 (s, IH, 9.52 (s, IH 8.82 (d,
8.17 (d, J= 9 Hz, 2H), 7.75 (d, J=9 Hz,
7. 59 (dd J=7.6, 1.5 Hz, IH), 7.47 (m |H),
7»38 7.27 (m 2H), 7.25 (d, J=I.7 Hz, IH), 3.71 (s,
3H). Conpound 15: |soxazol e-S-carboxylic acid
[4- (4- Met hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no) -
phenyl] -am de Conpound| 15 was obtai nedgasya white
solid from conpound 13 Lnd |soxazole 3- gar bynyl
chl ori de by nethed 3 009" (s, I'H),
9.50 (s, IH 9. 8.16wk(d, J= 9.1
Hz, 2H), 7.77 (¢ 9 (dd, J=8.7, 1.7
Hz, IH), 7.46 (dd 3N, Z>TH), 7.38-7.27 (m
2H), 7.03 (d, J=I.7 Hz, IH),"3.71 (s, 3H). Conpound
16: N ' :
[ 4- (4- Met hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no) - ph
enyl ] - ni cotinam dePRD-2174 Conpound 16 was obt ai ned as
Tq whi degasead dsdlvinn cehpsempound a2y N?Qoﬂ’?gﬁoyﬂl%hm‘?lhe 1-(t-

10466 ( 9.5
PRI RSN IGE 580 (e 007 Yheely  and
tdtialkis(t8pl&hylphpsphhie) p8laditing .6 Iﬂgﬂ) 01 3l—izxm02)|-il)1 dirdetB&xyethane (1 mL)
a! rl_(!)o’m ze'nngerzgt{ijfe was added aqueous 2N sodium carbonate solution (1 mL). The

reaction was stirred under an atmosphere of nitrogen overnight at 95°C. The mixture was
cooled and diluted with ethyl acetate. The mixture was washed with saturated sodium
bicarbonate solution, water, and brine, dried 6ver sodium sulfate, and concentrated in
vacuo. After purification on silica gel (50% hexane/ dichloromethane), the resulting
yellow solid is heated at 185°C for 20 min. The residue was purified on silica gel (10%
ethyl acetate/ dichloromethane) to give compound 22 as a yellow éolid. 'H NMR
(CDCl) & 8.48 (s, 1H), 8.43 (bs, 1H), 7.99 (d, J=8.8 Hz, 2H), 7.70 (m, 1H), 7.51 (d,
J=8.8 Hz, 2H), 7.51 (d, J=8.6 Hz, 1H), 7.36-7.24 (m, 3H), 6.87 (m, 1H), 6.65 (m, 1H),
6.31 (m, 1H), 3.78 (s, 3H).

Compound 23:
3-(4-imidazol-1-yl-phenylamino)-1-methyl- 1 H-quinoxalin-2-one
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J=8.9 Hz, 2H), 7.59 (dd, J=7.3, 1.9 Hz, IH), 7.47 (m
IH)y, 7.38-7.27 (m 2H), 3.71 (s, 3H) Conpound 17:
wabiospbmse- 2- car boxyl i c acid PCT/US2004/043409
[ 4- (4- Met hyl - 3- ox0- 3, 4- di hydr o- qui noxal i n- 2yl am no) -
@ﬁqul ] -am de Conpound 17 was obtai ned as a white
PRBr4 from conpound 13 and thi ophene-2- carbonyl
chloride by nethod E. 1H NVR (DMSO d 10.21 (s, 1 H),
9.47 (s, IH), 8.14 (d, J=9 Hz, 2H), 8.02 (dd, J=3.8,
1.1 Hz, IH), 7.85 (dd, J=5.1, 1.0 Hz, IH, 7.70 (d, J=

COmpiaind2B))was bbbBne(ddd a ydHatw 4olidLfr&@m ldampbudid, 2 ahdM6(1FEH tpidazol-1-yl)
J=8.2, 1.5 Hz, | 7.37-7.26_(m . 7.23 (dd,

i 1§ mihgd " NR I8 8381 RO 39 F Bty 85 (s
r iyd

Tt B AR E 2 8880 e 210, 738726, 4 .22 by 10, 3.0

5 (sedy)]- am de Corrpound 18 was obtained as a V\,hl te soI i d

from conmpound 13 and furan-2-carbonyl chloride by

method E. 1H NMR (DMSO) 5 10.16 (s, 1 H), 9.46 (s,

IH), 8.12 (d, J=9.1 Hz Clohbp,ouﬂd94 (dd, J=1.7, 0.8 Hz,

IH, 7.73 (d, J=9 I—g 7.58 (dd, J=7.5, 1.6 Hz,

IH), 7.46 (dd, J= sl‘bethbi“s phenylqupdiamingz_ 7 26 (m 3H),

6.71 (dd, J=3.4, 1.7Hz, IH), 3.71 (s,

d

NH

NH

10 Method F:

To a solution of 1-ethyl-2-nitro-aniline (2g, 12.1 mmol) in ethanol (40 mL) was added
10% palladium on carbon (500 mg). The mixture was reacted in a Paar apparatus under
50 psi of hydrogen gas for 2h. The mixture was filtered thru celite, the celite was washed
with ethyl acetaté, and the combined organic solvents were concentrated in vacuo.

15  Compound 24 was obtained as a yellow oil.

Compound 25:
1-Ethyl-1,4-dihydro-quinoxaline-2,3-dione

'(Io
N o
H
20  Compound 25 was obtained as a white solid from compound 24 by method A.
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3H). Conpound 19: 1-Methyl- |//-pyrrole-2-carboxylic
acid [4-(4-Methyl -3-0x0- 3, 4-di hydr o- qui noxal i n-

WQ@008/0%796) - phenyl ] - am de Conpound 19 was obt ai PEDUSE04043409
white solid fromconpound 13 and 1-nethyl pyrrol e-2-

r?gnyl chloride by method E. 1H NWVR (CDC 3). 5 8.43

Plic-‘s'?m‘—o, 7.96 (d, J=9.1 Hz, 2H), 7.68 (m IH), 7.59
(d, J=9.1 Hz, 2HO, 7.33-7.24 (m 3H), 6.79 (m IH,
6.71°(m IH, 6.16 (m ‘ (s, 3H), 3.78 (s,
3H). PRD- 2174 Conpound 2g5%§@?ﬁ8?%do-phenylanino)-I
-met hyl -1 // - qui BeRldbiont-2thgh eHGnimpaalird2-28e was obt ai ned
as a yellow solid from conpound 2 and 4-i odo-aniline
by met hod C. Compound 21:
3-(4-furan-3-yl -phenyl am no) -1 -rnethyl-1//-qui noxal i n-
2-one To a degassed sol ution conpound 20 (100 ny,
0.27 nmmol ), furan-3-boronic acid (45 ng, 0.4 nmol),
and tetrakis(triphenyl phgsphime) pal |l adi um (31 ng,

0.027 mol) in di met hgxyetirane Y.5 nlL) at room
t enper at ure was added{ aqueous 2N sodi um car bonat e
/ N/ Cl

Compound 26 was obtained as a gray solid from compound 25 by method B.

Compound 27:
4-(4-Ethyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-benzoic acid methyl ester

N( 0 CO,CH;
N N
H

Compound 27 was obtained as a white solid from compound 26 and methyl 4-

10

aminobenzoate by method C.

15 Compound 28:
N-Isoxazol-3-yl-4-(4-Ethyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-benzamide
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solution (1.5 nL). The reaction was stirred under an
at nosphere of nitrogen overnight at 950C. The m xture

wor®soeBed and diluted with ethyl acetate. ThECTUS1004/@43409

was washed with saturated sodi um bi carbonate sol ution
Pﬁg}gr, and brine, dried over sodiumsulfate, and

n Qﬁtrated in vacuo. After purification on silica
gel (50% hexane/ dichl oromet hane), conpound 21 was
obtained as a yellow solid. 1H NWVR (CDClI 3) d 8.49 (s,
IH, 7.99 (d, J=87 Hz, 2H), 7.73 (m 2H), 7.52 (d,
J=8.7 Hz, 2FD,|7BA9 (m IH, 7936- M24\(m 3H), 6.72
S

(s, IH), 3.76 3H). Conpouny| 22: |

,I-N@thy rrag s nol-1//- qU|nox
al i n-2- <l 2174 To 4 assed ol uti on of conpound
20 (50 13 1), Yut oxycar bonyl )

pyrrole- d ( ng, 0.2 mmol), and
tetrakls(trlphenyIprsphlne) pal | adi um (16 g, 0.013
mrol ) in di nethoxyethane (1 nL) at room tenperature

OORpoRsiETwaooReEd 2N $ORBWIBLATF IR0 Bathfousa |2l71blyQﬁbtk’16d PL)H NMR
The reaction was stirred under an atnosphere of

(IHMSQ)gSehl e rng);hQ 8fs, IBOCB-8TKd Jmil itléz,el}ﬁa§ 3346l E9-Ha 2H),
| ut T. Xty —7

8% (ﬁ gggl%mr%t% §%6 amoﬂgzgas}o_lqufl%ﬁlsﬂk\ggter, > gt H2

2Hmunﬂlaﬁ#ﬂﬂdinﬁém.sod|un1sulfate, and concentrated in

vacuo. After purification on silica gel (50% hexane/

di chl oronet hane), the resulting

Compound 29:
4-(4-Ethyl-3-ox0-3,4-dihydro-quinoxalin-2ylamino)-N-(1 H-pyrazol-3-yl)-benzamide

N/NH

@(f@*“

Compound 29 was obtained as a yellow solid from compound 27 by method D 'H NMR
(DMSO0) & 12.4 (s, 1H), 10.64 (s, 1H), 9.73 (s, 1H), 8.28 (d, J=8.9 Hz, 2H), 8.03 (d, J=8.9
Hz, 2H), 7.60 (m, 2H), 7.56 (m, 1H), 7.42-7.29 (m, 2H), 6.65 (s,1H), 4.36 (q, J=7.1 Hz,
2H), 1.30 (t, J=7.1 Hz, 3H).

Compound 30:
4-(4-Ethyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiazol-2-yl-benzamide

D



yell ow solid is heated at 1850C for 20 m n. The

residue was purified on silica gel (10% ethyl acetate/
wale@bkloawenet hane) to give conmpound 22 as a yel POMUS2004/043409

solid. 1H NWMR (CDCI 3) d 8.48 (s, IH), 8.43 (bs, IH,

7.99 (d, J=8.8 Hz, 2H), 7.70 (m IH), 7.51 (d, J=8.8
PﬁE:Zligh), 7.51 (d, J=8.6 Hz, IH), 7.36-7.24 (m 3H),

6.87 (m IH, 6.65(m IH, 6.31 (m IH), 3.78 (s,

3H). Conpound 23: 3-(4-im dazol - -

1-yl - phenyl am no) -1 -net hyl -1//-qui noxal i n-2- onePRD- 217
CémPaundaBnea?dtiasd abd ahhe solisfremyepomdat byl nfettoD. 'H NMR

co o%nd 2 and 4-(1/7-imdazol -1 -g/l) ani | i ne_ by net hod
A (W%N NWRH( DD, 3} 8%(sg 185 &34 (q,ﬂrf,'86121(3*1()&-1%&%.@8%1:12’ ZH),
%-8p (b I Tecl s k0 4 =8.
75k P gy U, 7 g o7 487 40, 2R3 B 3% e 1,
5  4.36l(q, JEaaptaH), 241 (NebHz, 3H).2- phenyl enedi am ne Met hod
F: To a solution of |-ethyl-2-nitro-aniline (2g, 12.1

mmol ) in ethanol (40 mL) was added 10% pal | adi um on
carbon (500 ng). The mmm@umgu eacted in a Paar

Aﬁ&[{)arat us under._50 psi of_hé(ljrogenﬁglas for 2h. The )
Ethyb3-wae-3r4-dibdredvinexalic &ylpmano) Nhidiopden-o lipgthyl-benzamide
washed : 4 :

g °
N 0 _ s
N
Z
N N
H
10 Compound 31 was obtained as a white solid from compound 27 by method D. 'H NMR
(DMSO0) §9.69 (s, 1H), 9.02 (t, J=6.0 Hz, 1H), 8.25 (d, J=8.9 Hz, 2H), 7.89 (d, J=8.9 Hz,
2H), 7.62 (dd, J= 7.7, 1.5 Hz, 1H), 7.55 (m, 1H), 7.41-7.28 (m, 3H), 7.03, (dd, J=3.4, 1.0

Hz, 1H), 6.96 (dd, J=5.1, 3.4 Hz, 1H), 4.64 (d, J=5.8 Hz, 2H), 4.35 (q, J=6.9 Hz, 2H),
1,29 (t, J=6.9 Hz, 3H).

15
Compound 32:
N2-Methyl-pyridine-2,3-diamine
N tLH
| A
Z NH,
20

Compound 32 was obtained as an oil from 2-methylamino-3-nitro-pyridine by method F.
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with ethyl acetate, and the conbi ned organic sol vents

were concentrated in vacuo. Conpound 24 was obtai ned
W@3008/0yB81 ow oi | . Conpound 25: 1-Ethyl - PCT/US2004/043409

|, 4- di hydr o- qui noxal i ne- 2, 3-di one Conpound 25 was

obtained as a white solid from conpound 24 by net hod
PROARAE 2174 Conpound 26: 3-Chloro-1 -ethyl -

| //-qui noxal i n-2-one Conpound 26 was obtai ned as a

gray solid from conpounﬁ 25 b ?%t hod B. Conpound 27:

4- (4- Et hyl - 3- oxo- 3, 4- di hy&P8Y '\S‘b joxal i n- 2yl ani no) - benz

oi ¢ acid metNithylegd-dihydrdSoyremst b hiravare-DBidaineed as a
white solid from conpound 26 and net hyl 4-

am nobenzoate by nmethod C. Conpound 28:

'N- I soxazol - 3-yl - 4- (4- Et hyl - 3- oxo- 3, 4- di hydr o- qui noxal i

n- 2yl am no) - benzam dePRD- 2174 Conpound 28 was obt ai ned

as a yellow solid from corrpound 27 by nmet hod D. 1H NWR

(DMSO) 5 11.29 (s, IH), 9.80 I 8.85 (d, J=I. 7

Hz, I'H, 8.33 (d, N

5
Compound 33 was obtained as a white solid from compound 32 by method A.
Compound 34:
10 2-Chloro-4-methyl-4 H-pyrido[2,3-b]pyrazine-3-one
_N rL o
| \ I
= N cl
Compound 34 was obtained as a white solid from compound 33 by method B.-
15 Compound 35:

4-(4-Methyl-3-o0x0-3,4-dihydro-pyrido[2,3-b]pyrazin-2-ylamino)-N-thiophen-2-ylmethyl-

benzamide
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8.06 (d, J=8.9 Hz, 2H), 7.66-7.30 (m 4H), 7.07 (d,
J=1.7 Hz, IH), 4.36 (q, J=7.1 Hz, 2H), 1.30 (t, J=7.1

W(HZQOS@JFD%Z Compound 29: PCT/US2004/043409

4- (4- Et hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no) - N- (1
77-pyrazol - 3-yl)-benzam de Conpound 29 was obtai ned as
%Dyﬁ fow solid from conpound 27 by nethod D. 1H. NWVR
(DMSO) 5 12.4 (s, I'H), 10.64 (s, IH, 9.73 (s, IH),
8.28 (d, J=8.9 Hz, 2H), 8.03 (d, J=8.9 Hz, 2H), 7.60
(m 2H), 7.56 (m ’H), 7.42-7.29 (j] 2H) 6.65 (s, H),
4.36 (q, J=7.1 Hz,|2H), | Hz, 3H)

Conpound 30" Xy .
4- (4- Et hyl 13- ox¢- 3, 4-/di hyd noxaIHi n- 2yl am o) - N-t h
i azol - 2-yl Lpe deBRD- 2 11&Z pound 30 bt ai ned

as a white s ¥Om CHNMPOUNG 27 by nmethod D. 1H NWR
(DVMBO) d 12.47 (s, IH), 982(s IH, 8.34 (d, J=8.8
Hz, 2H), 8.12 (d, J=8.8 Hz, 2H), 7.66 (dd, J= 7.7,

15Hz, IH, 7.56 (m 2H), 7.44-'7.30(m 2H) , 727(d

J=3.4 3 J=6.9 2 1.31 =
Cp@pmg}q) 35 m%wgecgfg % yellow soll'_g’frommc'ompound 84 "and Z? amino-N-

th‘i‘%ﬁaﬁ 59@&11?%?1\:&@%;%& o i QAR 1531213%'639%6‘39 m&té‘m (t,

hen nzam npound
J=a%6 HzwhHj, ES Fo(m le)r <8m7c(dnmﬂ,|81 &HzZZHby? 98 (rhotH)D.7.9DHANIR.8 Hz,

2H), 7.39-7.34 (m, 1H), 7.02 (m, 1H), 6.96 (m, 1H), 4.64 (d, J= 5.7 Hz, 2H), 3.75 (s, 3H).

Compound 36:
N-Isoxazol-3-yl-4-(4-Methyl-3-o0x0-3,4-dihydro-pyrido[2,3-b]pyrazin-2-ylamino)-

benzamide

N—70

OGO

Compound 36 was obtained as a yellow solid from compound 34 and 4-amino-N-
isoxazol-3yl-benzamide by method C. 'H NMR (DMSO) & 11.31 (s, 1H), 9.96 (s, 1H),
8.85 (d, J=1.7 Hz, 1H), 8.40 (dd, J=4.7, 1.7 Hz, 1H), 8.34 (d, J=8.9 Hz, 2H), 8.06 (d,
J=8.9 Hz, 2H), 8.02 (dd, J= 7.8 ,1.6 Hz, 1H), 7.38 (dd, J=7.8, 4.8 Hz, 1H), 7.07 (d, J=1.7
Hz, 1H), 3.76 (s, 3H).

Compound 37:
Methyl-(5-methyl-2-nitro-phenyl)-amine
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(DVMSO) 5 9.69 (s, IH, 9.02 (t, J=6.0 Hz, IH), 8.25
(d, J=8.9 Hz, 2H), 7.89 (d, J=8.9 Hz, 2H), 7.62 (dd,
wWad200807931. 5 Hz, IH), 7.55 (m IH), 7.41-7.28 $an/UuSip4/043409
7 03 (dd J=3.4, 1.0 Hz, IH), 6.96 (dd, J=5.1, 3.4
. 4.64 (d J=5.8 Hz, 2H), 4.35 (q, J=6.9 Hz,
P&1P1)211‘ 29 (t, J=6.9 Hz, 3H). Conpound 32:
N2- Met hyl - pyri di ne- 2, 3-di am ne Conpound 32 was

obtai ned as an oil from 2-nethyl am no-3-nitro-pyridine
by met hod F. PRD-2174 Conpound 33: 4- Mt hyl -

1, 4-di hydr o- pyri do[ 2, 3- & pyr azi he- 2, 3-di one Conpound
33 was obtained as a white soIi%Hfron1conpound 32 by
met hod A. Conpound 34:

'2-Chloro-4-methyl-4//-p
Conpound 34 was obt ai ned aWhite solid from
conpound 33 by nethod B. Conpouhé 35:

4- (4- Met hyl - 3- oxo- 3, 4-di hydr o- pyri do[ 2, 3- b] pyrazi n-2-y
| am no) - N-t hi ophen- 2-yl net hyl benzam dePRD- 2174
Conpound 35 was obtained as a yellow solid from

Memoep@ind 34 and 4-am no- Nthophen- 2yl met hyl - benzami de

by met hod C, 1H NWVR_( DI\/B‘) 98648, I H) ., 9.045(t, o
To a suspension of sodium hydride (95%, 684 mg, 27.1 mmol) in DMF (50 mL) at 0°C

5  was added a solution of 5-methyl-2-nitro-aniline (4g, 26.3 mmol) in DMF (40mL). After

2, 3- ] pyrazine-3-one

stirring for 10 minutes, methyl iodide (7.2 mL, 114.8 mmol) was added dropwise over 20
min. The reaction was stirred ‘fo‘r 1h at 0°C and then at room temperature for 1h. The -
reaction was diluted with water, stirred for 10 min, and compound 37 was obtained as a

red solid and collected by vacuum filtration.

10
Compound 38:
4, N’-Dimethyl-benzene-1,2-diamine
NH
NH,
Compound 38 was obtained as an oil from compound 37 by method F.
15

Compound 39:
1,7-Dimethyl-1,4-dihydro-quinoxaline-2,3-dione

NIO
N 0
H

Compound 39 was obtained as a gray solid from compound 38 by method A.
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J=5.6 Hz, IH), 838 (m I

7.99 (m 1H, 7.90 (d, J=
wo bo5/0d7902 (m I H), 6.96 (m |

2H), 3.75 (s, 3H). Conpound 36:

N- | soxazol - 3-yl - 4- (4- Met hyl - 3- oxo- 3, 4-di hydr o- pyri do[ 2
PRI3- yrazi n-2-yl am no)- benzam de Conpound 36 was

obtai ned as a yellow solid from conpound 34 and

4- am no- Ni soxazol - 3yl -benzam de by nethod C.- 1H NMR

(DVMSO) d 11.31 (s, IH), 9.96 (s, IH, 8.85 (d, J=I. 7

27 (d, J=8.8 Hz, 2H),
, 2H), 7.39-7.34 (m
, 4.64 (d, J= BCTUSN4/043409

Hz, IH), 8.40 (dd, J 4(Zomi;m?nd-|10 IH, 8.34 (d, J=8.9
Hz, 2H), 8.06 (d, 02 (dd, J=7.8 ,1.6
Hz, IH), 7.38 c@HOIOJL»? dsmethylsl%ummhn 370@67 (d, J=I. 7
Hz, IH, 3.76 (s, 3H). Conpound 37:

Met hyl - (5- et hyl - 2- nitro- pheny| ) -am nePRD- 2174 Met hod
G To a suspension of sodium hydride (95% 684 ny,
27.1 mmol) in DVF ( co(;e added a sol ution
of 5-nmethyl-2-nitro-ani ¥26.3 mmol ) in DWF

(401L). After stirring O mnutes, nethyl iodide
S\ ff opwi se over 20 nin.

The reaction was stirred for Ih at C and then at

roomtenperature for Ih. The ‘

Compound 40 was obtained as a brown solid from compound 39 by method B.

Compound 41:
4-(4,6-Dimethyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-ylmethyl-

benzamide

Compound 41 was obtained as a white solid from compound 40 and 4-amino-N-
thiophen-2ylmethyl-benzamide by method C. "H NMR (DMSO) & 9.63 (s, 1H), 9.03 (t,
J=5.8 Hz, 1H), 8.25 (d, J=8.9 Hz, 2H), 7.89 (d, J=8.9 Hz, 2H), 7.52 (d, J=8.1 Hz, 1H),
7.39 (dd, J=5.21, 1.4 Hz, 1H), 7.33 (s, 1H), 7.16 (dd, J= 8, 1 Hz, 1H), 7.03 (d, J=3.5 Hz,
1H), 6.98 (dd, J= 5.2, 3.5 Hz, 1H), 4.64 (d, J=5.8 Hz, 2H), 3.71 (s, 3H), 2.46 (s, 3H).

Compound 42:
(4-Fluoro-2-nitro-phenyl)-methyl-amine
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reaction was diluted with water, stirred for 10 mn,

and conpound 37 was obtained as a red solid and
wa@oeloseewer by vacuum filtrati on. Conmpound 38: HECT/US2004/043409

N2- Di net hyl - benzene- 1, 2-di am ne Conpound 38 was

P}%ﬁnﬁ ned as an oil from conpound 37 by nethod F.

uand 39: 1, 7-D net hyl -

1, 4- dlhydro qui noxal i ne- 2, 3-di one Conpound 39 was

obtai ned as a gray solid from conpound 38 by nethod

A. PRD- 2174 Conpound 40: 3-Chl pro-

1, 7-di met hyl -1 #- qui noxal i n- 2- pne Conpound 40 was

obtai ned as a brown so f retfl conpound 39 by net hod.

.B. Compound 41:

4- (4, 6-D net hyl - 3- oxo di hydr o- qui noxal i n- 2yl am no)

- N-t hi ophen- 2-yl netgF aF7 ¢ &g Conmpound 4 1 was

obtai ned as a white solid from conpound 40 and

4- am no- Nt hi ophen- 2yl net hyl - benzam de by nethod C. 1H
Compoyndivyas@bgimd ag ¢ red sq)id fonp4-flupro-gairoganiime byHpethod G.

8.25 (d, J=8.9 Hz, 2H), 7.89 (d, J=8.9 Hz, 2H), 7.52

(d, J=8.1 Hz, IH), 7.39 (dd, J=5.21, 1.4 Hz, IH), 7.33

(s, IH), 7.16 (dd, J= 8CoinponandHs)), 7.03 (d, J=3.5 Hz,

5 4-Fluoro-N'-methyl-benzene-1,2-diamine

F NH,

Compound 43 was obtained as an oil from compound 42 by method F.

Compound 44:
10 6-Fluoro-1-methyl-1,4-dihydro-quinoxaline-2,3-dione

N:io
F N ¢}
H

Compound 44 was obtained as a gray solid from compound 43 by method A.

Compound 45:
15 3-Chloro-6-fluoro-1-methyl-1H-quinoxalin-2-one
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10

15

IH, 6.98 (dd, J= 5.2, 3.5 Hz, IH), 4.64 (d, J=5.8 Hz,
2H, 3.71 (s, 3H), 2.46 (s, 3H). Conpound 42:

W@ 2005406m9BD- 2- ni t r 0- phenyl ) - net hyl - am nePRD- 21 7BCT/US2004/043409

Conmpound 42 was obtained as a red solid from
Pﬁbghjgro-Z-nitro-aniIine by nmethod G Conpound 43:

- oro-N 1-nethyl -benzene- 1, 2-di am ne Conpound 43
was obtai ned as an oil from conmpound 42 by nethod F
Conpound 44: 6-Fluoro-I -nethyl - '
|, 4- di hydr o- qui noxal i ne- 2, 3-di one Conpound 44 was
obtai ned as a gray solid fronﬂconpound 43 by net hod A
Conpound 45: 3- Chl or o- 6~N uUgr8<] t hyl -
| //-qui noxal i n-2-onePH 4 Conpound 45 was obt ai ned
as a brown solid from ounq/g by met hod B
Conmpound 46: F N cl
4- (7- F] uor o- 4- net hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl a
m no) - N-t hi ophen- 2-yl net hyl benzam de Conpound 46 was
obtained as a white solid from conpound 45 and

TRRIRE M SAT) Wl BEREHIR AN AR 6. 2

| Compound 46:

4-(7-Fluoro-4-methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-ylmethyl-

benzamide

| L.

Compound 46 was obtained as a white solid from compound 45 and 4-amino-N-
thiophen-2ylmethyl-benzamide by method C. '"H NMR (DMSO) & 9.82 (s, 1H), 9.05 (t,
J=5.7 Hz, 1H), 8.25 (d, J=8.8 Hz, 2H), 7.89 (d, J=8.8 Hz, 2H), 7.51 (m, 1H), 7.43-7.38
(m, 2H), 7.25 (m, 1H), 7.02 (m, 1H), 7.67 (m, 1H), 4.64 (d, J=5.9 Hz, 2H), 3.70 (s, 3H).

Compound 47:
[2-(tert-Butyl-dimethyl-silanoxy)-ethyl]-(2-nitro-phenyl)-amine
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J=5.7 Hz, IH), 8.25 (d, J=8.8 Hz, 2H), 7.89 (d, J=8.8
Hz, 2H), 7.51 (m IH), 7.43-7.38 (m 2H), 7.25 (m
W(bh{)05/0€79®22 (m IH), 7.67 (m IH, 4.64 (d, J=5POr/B&2004/043409
3.70 (s, 3H). Conpound 47: [2-(/el
PRI Ytl - di net hyl - si | anoxy) -ethyl]-(2-nitro-phenyl)-am
neF 2174 Conpound 47 was obtai ned from
2-nitro-aniline and 2-bronoet hoxy

C‘bﬁ{ sumw Qg m&hy& §brh@ﬂﬁtr9)énfi'i‘ﬁ& hoeh @ron%m &)+ 66

2-rer/ tyl - di net hyl - si | anyl oxy) -ethyl ] - benz ne I
dmzeﬂwlahnnbymechosﬁ \ Conpound 48 was obtai ned as a
dark solid from conpound 47 by nmethod F. Conpound 49:
I -[(2-/er<-butyl -dinmethyl -silanyl oxy)-ethyl]-I,4-di hyd
ro- qui noxal I ne-2, 3-di one&ﬂiBﬁMBm Conpound 49 was

5 obtal nelgf -ter t-gutgly dxrsn%{hyfl 51§any gEle %gnzéége liy ggrtnﬂlgd A

CLo€

Compound 48 was obtained as a dark solid from compound 47 by method F.

10 Compound 49:
1-[(2-tert- butyl dimethyl-silanyloxy)-ethyl]-1,4-dihydro-quinoxaline-2,3-dione

OTBDMS
NIO
N [¢]
H

15
Compound 49 was obtained as a gray solid from compound 48 by method A.

Compound 50:
3-Chloro-1-(2-hydroxy-ethyl)-1H-quinoxalin-2-one
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Compound 50:
3-Chl oro-1-(2-hydroxy-ethyl)-1//-quinoxalin-2-onePRD 2
wdZebs@emppund 50 was obtai ned as a dark solid PEDDS2004/043409
conmpound 49 by nmethod B. Conpound 51:
P]Tf’lg 4% 2 hydr oxy- et hyl ) - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2y
r?lﬁ -N-t hi ophen-2- yl net hyl - benzam de Conpound 51
was obt al ned as a white solid from conpound 50 and
4- am'no- Nt hi ophen- 2yl net hyl - benzani de by method C. 1H
NVR (DMSO) d 9.69 (s, IH), 9.02,(t, J=5.7 Hz, IH),
8.26 (d, J=8.9 Hz, 2H),-7.88 ( J=8.9 Hz, 2H),
7.62-7.57 (m 2H), 7.40- 7.27 3H), 7.03 (dd,
J=3.5, 1 Hz, IH), 6.97 (dd, .1, 3.5 Hz, IH, 4.92
(t, J=5.9 Hz, IH, 464(d .7 Hz, 2H), 4.40 (t,
J=6.1 Hz, 2H), 3. 75 ()% K¥Hz, 2H) Compound 52:
(2- Mor phol i n-4-yl - 2-ni {ro-phenyl) - am nePRD- 217
4 Method H To a m' Qf 2/ | uoroni trobenzene (6.3
m., 59.3 nmmol) and sod ' 1(138 ng, 1.68 mmol)
at room tenperature was added
4- (am noet hyl)-norpholine (7.4 nmL, 56.1 mol)
dropwi se. The reaction was stirred at 800C for Ih. The

C6RFGINEG0 WiRDbEARHEAS a U8k solid from compound 49 by method B.

I
a3~

Compound 51:
4-[4-(2-hydroxy-ethyl)-3-ox0-3,4-dihydro-quinoxalin-2ylamino)]-N-thiophen-2-
ylmethyl-benzamide

OH

0
N o) s
N
H/\{]
F
N N
H
Compound 51 was obtained as a white solid from compound 50 and 4-amino-N-
thiophen-2ylmethyl-benzamide by method C. "H NMR (DMSO) § 9.69 (s, 1H), 9.02 (t,
J=5.7 Hz, 1H), 8.26 (d, J=8.9 Hz, 2H), 7.88 (d, J=8.9 Hz, 2H), 7.62-7.57 (m, 2H), 7.40-

7.27 (m, 3H), 7.03 (dd, J=3.5, 1 Hz, 1H), 6.97 (dd, J= 5.1, 3.5 Hz, 1H), 4.92 (t, J=5.9 Hz,
1H), 4.64 (d, J= 5.7 Hz, 2H), 4.40 (t, ]=6.1 Hz, 2H), 3.75 (appq, J=6.1 Hz, 2H)

Compound 52:
(2-Morpholin-4-yl-ethyl)-(2-nitro-phenyl)-amine
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15

roomtenperature, added to water, and extracted wth
ethyl acetate (2x). The conbined organic | ayers were
wowrmbeerdst t h brine, dried over sodi um sul f at e, P@ntsS2004/043409
concentrated in vacuo. After columm chromat ography on
P%ékazg (5% 15% et hanol i n dichl oronmethane), conpound
obt ai ned as an orange oil. Conpound 53:
| - (2- Morpholin-4-yl-ethyl)-1,4-di hydro-qui noxal i ne-2, 3
-dione Method I: To a solution of conpound 52 (8.1 g,
32.3 mmol ) in ethanol (,p5 nL) was added pal | adi um on
carbon (10% 750 _rg). e 11 s reacted in a
Paar appar at us Wdrogen for 2h. The
.m xture was fil =Iite,othe Celite pad
was washed w t h™ no, and the ution was
concentrated in vacuo unfil the total vol umePRD 2174
was approximately 50 nL. To this solution was added
diethyl oxalate (20 nL) and the m xture was heated to
Nf&%lyﬁ with renoval of ethanol by Dean-Stark trap
£ihed *3h, the m xture was cooled to roomtenperature

TRk & 2ahHohRloBelene@.3 #EL 89 38¥mYBaHE B3 dihhtat@hile QM8 mg,
Compound 53 was obtained as a brown solid. Conpo

und
1.68 mrgoliial spom fengperaieptien adsled Ay(amenaeghy))-mppholine (7.4 mL, 56.1
mindty &85@155.”1‘1%5 3&ion was stirred at 80°C for 1h. The reaction was cooled to

room temperature, added to water, and extracted with ethyl acetate (2x). The combined

organic layers were washed with brine, dried over sodium sulfate, and concentrated in
vacuo. After column chromatography on silica (5%-15% methanol in dichloromethane),

compound 52 was obtained as an orange oil.

Compound 53:
1-(2-Morpholin-4-yl-ethyl)-1,4-dihydro-quinoxaline-2,3-dione

[Oj
N
NIO
: :N 0
H
Method I:

To a solution of compound 52 (8.1 g, 32.3 mmol) in ethanol (55 mL) was added
palladium on carbon (10%, 750 mg). The mixture was reacted in a Paar apparatus under
50psi of hydrogen for 2h. The mixture was filtered through Celite, the Celite pad was

washed with ethanol, and the solution was concentrated in vacuo until the total volume
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Compound 54 was obtai ned as the hydrochl oride salt
from conmpound 53 by nethod B. Conpound 55:
WORMSO5A3D| - 3-y| - 4-[ 4- (2- Mor phol i n- 4-yl - et hyl ) PGFUSIHOBY43409
4- di hydr o- qui noxal i n- 2yl am no] - benzam dePRD- 2174
Pﬁgﬁ?{nd 55 was obtai ned from conpound 54 and
[ 0o- N-i soxazol - 3yl -benzam de by nethod C as. a
trifluoroacetic acid salt after purification by

' L : ‘ . :
USRI JELS A IR0 oy () g
mllxan,re My he@Bed o fedlux I\, @midral cﬁ'l-d)hané’l 17)1 D(eaitﬁSta.ﬂk:ter SAfter. 3B, the
. mqﬁm@% \{% co&»le%lto7r09§f] Eepl?gfg’atlj;f% 7a§d}(_a?f pﬂ_c')lpltazf 155c§fe§'r§d2q}_hp VYacuum
ﬁlggﬂonélé[oﬁx%?gmﬁ% \?5@ otfidibed a8-adbkown gdlid m 2H) . Conpound
© 4-[4-(2-no

5 hol i n-4-yl -ethyl ) - 3-o0xo- 3, 4-di hydr o- qui noxal i n- 2yl am n

0)]-N-thiophen-2- ylneth lla ‘gzln?z?‘{n de Conpound 56 was
obt ai ned as a hydrochl ori RYSEI T from conpound 54 and

4- am no- R:@hloph&i62-Moyrpidinkdy -yl -aHi-geinbyalinet-ved C. 1H
NVR (DMSO 5 10.68 (bs, IH), 9.76PRD- 2174 (s, |IH),
9.07 (t, J=5.6 Hz, IH, 8.29 (d, J= 8.58 Hz, 2H),
7.91 (d, J= 8.58 Hz, 2H), 7. appt; J= 7.5 Hz, 2H),
7.43-7.35 (m 3H), 7.04 (sy IH, 6.99-6.95 (m IH),

4.77-4.72 (m
N
NH o
(X
N Cl

10  Compound 54 was obtained as the hydrochloride salt from compound 53 by method B.

Compound 55:
N-Isoxazol-3-yl-4-[4-(2-Morpholin-4-yl-ethyl)-3-0x0-3,4-dihydro-quinoxalin-2ylamino]-
benzamide

15
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10

2H), 4.65 (d, J=5.7 Hz, 2H), 4.05-3.95 (m 2H),
3.78-3.64 (m 4H), 3.61-3.53 (m 2H), 3.31-3.24 (m

w@bkdoso&espound 57: 4-[4-(2- nof PCT/US2004/043409

hol i n-4-yl - et hyl ) - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am n

PIgﬂ)ﬁ)]-benzoi c acid nethyl ester Conmpound 57 was obt ai ned

2aV‘iﬁyolrochI oride salt from conpound 54 and net hyl 4-
am nobenzoate by method C. Conpound 58:
4-[4-(2-norpholin-4-yl-ethyl)-3-o0xo- 3, 4-di hydr o- qui nox
al i n-2yl am no)] - N- pyr azol - 3-yl benzam dePRD- 2174 -
Conpound 58 i s obtaighed™s a hydrochloride salt from
conmpound 57 and 3- am nopyrazole by nethod D. 1H NWR

(DVMBO 5 10.7 (s, | .34 (bs, IH, 9.8 (s, IH,

8.31 (d, J=8.9 Hz, 2H)} 8.05 (d, J=8.9 Hz, 2H),
7.70-7.66 (m 3H), 7.45-7.35 (m 2H), 6.62 (d, J= 2.3
Hz, |H), 4.76 (appt ~J=5.8 Hz, 2H),, 4.10-4QG3 (m 4H),

3.76-3.54 (m 4H), und 59:
(2-Pi peridi agFne
Conpound 59 om

2-fluoronit

Compound 55 was obtained from compound 54 and 4-amino-N-isoxazol-3yl-benzamide
by method C as a trifluoroacetic acid salt after purification by reverse phase HPLC. 'H
NMR (DMSO) 8 11.30 (s, lHj, 9.87 (s, 1H), 8.86 (d, J=1.7 Hz, 1H), 8.36 (d, J=8.9 Hz,
2H), 8.07 (d, J=8.9 Hz, 2H), 7.71 (dd, J= 7.5, 1.8 Hz, 1H), 7.50 (d, J= 8.3 Hz, 1H), 7.48-
7.37 (m, 2H), 7.08 (d, J= 1.7 Hz, 1H), 4.73 (m, 2H), 4.15-3.92 (m, 4H), 3.89-3.57 (m,
4H), 3.51-3.21 (m, 2H).

Compound 56:
4-[4-(2-morpholin-4-yl-ethyl)-3-0x0-3,4-dihydro-quinoxalin-2ylamino)]-N-thiophen-2-
ylmethyl-benzamide

oN

Compound 56 was obtained as a hydrochloride salt from compound 54 and 4-amino-N-

thiophen-2ylmethyl-benzamide by method C. 'H NMR (DMSO) & 10.68 (bs, 1H), 9.76
y y
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(am noet hyl ) - pi peri di ne by nethod H Conpound 60:
1-(2-Piperidin- 1-yl-ethyl)-
wd 20b5d61eydr o- qui noxal i ne- 2, 3- di onePRD- 2174 H Qeempusaud4/043409
60 was obtained as a gray solid from conmpound 59 by
P%Bﬁc’g . Con'pound 61: 3-Chl oro- 1-(2-piperidin-
thyl)- 1H -qui noxal i n-2- one Conpound 61 was
obtai ned as a hydrochl ori.de salt from corrpound 60 by
e o P AR IpER 25,00, 07 .58 e 2} 791G, 45 8.5 He, 280, 77
(apbt, 0= 2\A Hri 219) 748735 oD, 204 (s, 1H), 699 6.95 (m 1H), 477 4.72 (m,

-b m 0 S,.Abt ai. ne
2 TR PSR 22 05 B Sh e At et e S RS 6% om),
341a3m4anen, 3Ehi ophen- 2yl net hyl - benzam de by nmethod C. 1H
NVR (DMSO d 10.38 (bs, IH), 9.74 (s, IH, 9.08 (t,
5 J=5.9 Hz, IH), 8.27 (d, J=8.7 Hz, 2H), 7.90 (d, J=8.7
Hz, 2H) 7.72 (d, J78C|;;;npollﬁ|)i 77.65 (dd, J=7.6,1.8
Hz, IH), 7.42-7.33 (m 3H), 703(d J=2.6 Hz, IH),
@- [97(2(113@1‘pholm44 -9l-etBy3-3Hmo-3, ﬂ-l)dlhydromn(naq@bn 2ylén®]-benzoic acid
2H), 4.64 (d, J=5.9 Hz, 2}—%]?,]3%167@ J=l 1.5 Hz, 2H),

3.39 (d, J=5.8 Hz, 2H), J=10.6, 2H), 1.85-1.7
(Oj
N

(m 5H), 1.43-1.38
NKO/Q/“\O/
[ :[ P
N N
H

Compound 57 was obtained as a hydrochloride salt from compound 54 and methyl 4-

10
aminobenzoate by method C.
Compound 58:

15  4-[4-(2-morpholin-4-yl-ethyl)-3-0x0-3,4-dihydro-quinoxalin-2ylamino)]-N-pyrazol-3-yl-

benzamide
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(m IH. Conpound 63:
(2-nitro-phenyl)-(2-pyridin-2-yl-ethyl)-am ne Conpound
w® 30d@a679ebt ai ned as an orange oil from PCT/US2004/043409
2-(2-am noethyl)-pyridine and 2- fluoronitrobenzene by
pg H. Conpound 64:
I -(2 Pyridi n-2-yl-ethyl)-I,4-di hydro- qui noxal i ne-2, 3-d
i onePRD- 2174 Conpound 64 was obtained as a gray solid
from conmpound 63 by nethod |I. Conpound 65:
3-Chloro-I-(2-pyrididg-2-yl-ethyl)-1H -qui noxalin-2-one
Conpound 65 was opfainmgd as a dark solid from conpound
64 by met hod B. npound 66:
4-[4-(2-pyridin-2>] -ethyl)-3-o0xo- 3, 4-di hydr o- qui noxal
i n-2yl am no) ] - N-thi gphen-2- yl net hyl - benzam dePRD- 2174
Conpound 66 was obtdined as a white solid from
conpound 65 and 4zdmn no- Nt hi opherb 2yl nethyl - benzam de

(swg 02 (t,
d,_ =88 Hz, 2H),
N

Compound 58 is obtained as a hydrochloride salt from compound 57 and 3-

5 aminopyrazole by method D. '"H NMR (DMSO) 6 10.7 (s, 1H), 10.34 (bs, 1H), 9.8 (s,
1H), 8.31 (d, J=8.9 Hz, 2H), 8.05 (d, J=8.9 Hz, 2H), 7.70-7.66 (m, 3H), 7.45-7.35 (m,
2H), 6.62 (d, J= 2.3 Hz, 1H), 4.76 (appt, J=5.8 Hz, 2H), 4.10-4.03 (m, 4H), 3.76-3.54 (m,
4H), 3.51-3.32 (m, 2H)

10 Compound 59:
(2-Piperidin-1-yl-ethyl)-(2-nitro-phenyl)-amine

H
N

\/\N

NO,

15 Compound 59 was obtained as an orange oil from 2-fluoronitrobenzene and 1-

(aminoethyl)-piperidine by method H.

Compound 60:
1-(2-Piperidin-1-yl-ethyl)-1,4-dihydro-quinoxaline-2,3-dione
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IH, 7.62 (m IH), 7.54 (m |H, 7.40-7.23 (m 5H),
7.03 (m IH), 6.67 (m IH), 4.66 (m 4H), 3.17 (t,

wa 20058671932 2H). Conpound 67: PCT/US2004/043409
N, N- Di met hyl - N- (2-ni tro-phenyl)-ethane- 1, 2-di am ne
Conpound 67 was obtained as an orange oil fram

PRD 2%y oni t r obenzene and N, Ndi net hyl - et hyl enedi am ne
by met hod H. Conpound 68:; 1-(2-dinethylam no-ethyl)-
1, 4- di hydr o- qui noxal i ne- 2, 3-di onePRD- 2174 H Conpound
68 was obtained as a gray solid from conmpound 67 by
nmet hod |. Conpound 69: 3- or
1- (2-di net hyl am no- et hyl ) - | 1H gyi noxal i n- 2- one
Conmpound 69 was obt ai ned as. a drochloride salt from
conpound 68 by nmethod B. Co und 70:
4-[ 4- (2-di met hyl am no- et hyl ) - 8- oxo- 3, 4-di hydr o- qui hoxa
l'in-2yl am no)]-N-thiophen-
yl met hyl - benzam dePRD- 2174 | Conpound 70 was obt ai ned

from conmpound 69 and N o)
yfzam’ de
O‘ '

4- am no- N-t hi ophen-
Compound 60 was obtained as a gray solid from compound 59 by method 1.

Iz

Compound 61:
5 3-Chloro-1-(2-piperidin-1-yl-ethyl)-1H -quinoxalin-2-one

e
¢

0

N
F

N Cl

Compound 61 was obtained as a hydrochloride salt from compound 60 by method B.

10 Compound 62:
4-[4-(2-piperidin-1-yl-ethyl)-3-0x0-3,4-dihydro-quinoxalin-2ylamino)}-N-thiophen-2-
ylmethyl-benzamide



by method C as a trifluoroacetic acid salt after
purification by reverse phase HPLC. 1H NWVR (DVSO d
W®2006/0632 1 H), 9.20 (bs, IH), 9.02 (t, J=5.8, PEH/USBOLGI3409
, J=8.8 Hz, 2H), 7.90 (d, J=8.8 Hz, 2H), 7.65 (dd,
PQE%& , 1.9, IH, 7.56 (d, J=7.89 Hz, IH), 7.43-7.33
] , 7.03 (d, J=2.5 Hz, IH, 7.03 (d, J=2.5 Hz,
, 6.96 (dd, J= 5, 3.5 Hz, |H), 4.70 (appt, J=5.6
Hz, 2H), 4.64 (d, J=5.6 Hz, 2H), 3.50 (d, J=4.6 Hz,
2H), 2.97 (s, 3H), s, 3H). Conpound 71:
(2-Ni tro-phenyl am np etic acid /er/-butyl ester
Compound 71 was obt & d)as an orange oil from
,2-fluoronitrobenzene and gl ycine tertbutyl ester by
met hod H. Conpound 72:| (2- Am no- phenyl am no) - acetic
acid tert-butyl esterPRD 2174 Cbnpound 72 was obt ai ned
as a dark solid from conpound 71by et hod F.” Conpound
73: (2, 3-di oxoz 3, 4- i hydgo- ZFLqU|n-»aI|n | -yl)-acetic
acid /er/-by osf e NpOoYF - Wasnobt Ahas a
white solid conpdqund 7P et hod A WEQ nd 74.

Iz

Compound 62 was obtained as a hydrochloride salt from compound 61 and 4-amino-N- .
thiophen-2ylmethyl-benzamide by method C. '"H NMR (DMSO) & 10.38 (bs, 1H), 9.74
5 (s, 1H), 9.08 (t, J=5.9 Hz, 1H), 8.27 (d, J=8.7 Hz, 2H), 7.90 (d, J=8.7 Hz, 2H), 7.72 (d,
J=7.8 Hz, 1H), 7.65 (dd, J=7.6,1.8 Hz, 1H), 7.42-7.33 (m, 3H), 7.03 (d, J=2.6 Hz, 1H),
6.97 (dd, 1=4.9, 3.5 Hz, 1H), 4.76 (appt, J=6.5 Hz, 2H), 4.64 (d, J=5.9 Hz, 2H), 3.67 (d,
J=11.5 Hz, 2H), 3.39 (d, J=5.8 Hz, 2H), 3.02 (d, J=10.6, 2H), 1.85-1.7 (m, 5H), 1.43-1.38
(m, 1H).
10
Compound 63:
(2-nitro-phenyl)-(2-pyridin-2-yl-ethyl)-amine

H
N N

x

S

NO7

Compound 63 was obtained as an orange oil from 2-(2-aminoethyl)-pyridine and 2-

15  fluoronitrobenzene by method H.

Compound 64:
1-(2-Pyridin-2-yl-ethyl)-1,4-dihydro-quinoxaline-2,3-dione
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(3- Chl or o- 2- oxo0- 2H qui noxal in-1-yl)-acetic acid
/er/-butyl esterPRD 2174 Conpound 74 was obtained as a
wa@l 2008061981 d from conmpound 73 by net hod B. ConppCmuS2084/043409
(2- Ox0- 3-{4-[ (t hi ophen- 2yl net hyl ) - car banoyl | - phenyl am
gﬁ} % qui noxal in-1-yl)- acetic acid Conpound 75 was
PRBtHi"Red as a white solid from conmpound 74 and .
4- am no- Nt hi ophen- "2yl net hyl - benzam de by net hod C
foll owed by treatment with trifluoroacetic acid
overni ght at room tenperatu 1H NVR (DVMBO) d 9. 77
(s, IH, 9.04 (t, J=6.1 , 8.25 (d, J=8.78 Hz,
2H), 7.90 (d, J=8.78 Hz, FD .41 (d, J=I 1.49 Hz,
IH, 7.38- 7.30 (m 4H), appt, J=2.4, 1 Hz, I H),
6. 97 (dd, J=5.1, 3.6 Hz, 5.09 (s, 2H), 4.65 (d,

ine To a sol ution of
500 ng, 2.51 mmol) in THF

2- Chloro-S-nethoxy-quinox
2, 3-di chl or o- qui noxal i ne

(5m) at QOC was of t hoxide (0.57 nL of a
25% sol ution in nH 2.b1 mmol) dropw se. The
reacti on was stirr Qocfpr 30 min then warned to

The regcti on mi xture was
dlluted W th dlchloronethane washed with brine, dried

(MySq 4),

Compound 64 was obtained as a gray solid from compound 63 by method L

Compound 65:
3-Chloro-1-(2-pyridin-2-yl-ethyl)-1H -quinoxalin-2-one

N o
I
N Ct
Compound 65 was obtained as a dark solid from compound 64 by method B.
Compound 66:

4-[4-(2-pyridin-2-yl-ethyl)-3-0x0-3,4-dihydro-quinoxalin-2ylamino)]-N-thiophen-2-
ylmethyl-benzamide
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and concentrated in vacuo to give conpound 76 as a
yel l ow solid. Conpound 77:
wa@2q030am62 3, 4- di hydr o- qui noxal i n- 2yl am no) - N- t P DpREN4/@43409
-yl met hyl - benzam de Conpound 77 was obtai ned as a
white solid fromconpound 76 by nethod D. H NVR ( DVSO)
PRO23749 (bs, 1H), 9.64 (s, IH), 9.01 (t, J=5.8 Hz,
IH), 8.26 (d, J=8.8 Hz, 2H), 7.88 (d, J=8.8 Hz, 2H)
7.57-7.54 (m |H, 7.38 (m IH), 7.28-7.20 (m 3H),
7.02 (m IH), 6.97 (m IH, 4.63 (d,J=5.8 Hz, 2H)
Conpound 78: A
V- Benzyl - 4- (4- Met hlyl - 3-'pxo- 3, 4- di hydr o- qui noxal i n- 2yl a
~m no) - benzam dePRY 2174y Conpound 78 was obtained as a
white solid from be am ne and conpound 3 by net hod
D. 1H NMR (DMSO) d 9.[70 (s, IH), 8.93 (t, J=5.9 Hz,
IH), 8.26 (d, J=9.0 , 2H), 7.92 (d, J=9.0 Hz, 2H)
7.61 (d, J=7.7 Hz,[IH), 7.52-7.219m 8H), 4.49 (d,
J=5.9 Hz, 2H), 3.71 (s, ,3H. Biolggical Exanple 1
3 . I IS

Enzyme | nhib . OB~ frea es,

gl ycogen p oryl ade (fr dpbit nruscl g, Sigm
P1261) was ghat edi n alk gr (50 nMH 7/ pH 7. 2,
100 MM KA, Z ‘ N

Compound 66 was obtained as a white solid. from compound 65 and 4-amino-N-
thiophen-2ylmethyl-benzamide by method C. 'H NMR (DMSO) § 9.68 (s, 1H), 9.02 (t,
J=5.8 Hz, 1H), 8.53 (m, 1H), 8.26 (d, J=8.9 Hz, 2H), 7.88 (d, J=8.7 Hz, 2H), 7.72 (m,
1H), 7.62 (m, 1H), 7.54 (m, 1H), 7.40-7.23 (m, 5H), 7.03 (m, 1H), 6.67 (m, 1H), 4.66 (m,
4H), 3.17 (t, J=7.3 Hz, 2H). '

Compound 67:
N,N-Dimethyl-N-(2-nitro-phenyl)-ethane-1,2-diamine

N\/\N/

NO,

Compound 67 was obtained as an orange oil from 2-fluoronitrobenzene and N,N-

dimethyl-ethylenediamine by method H.

Compound 68:
1-(2-dimethylamino-ethyl)-1,4-dihydro-quinoxaline-2,3-dione
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EGTA, and 2.5 MM MgC ) containing 1 ng/m gl ycogen,

0.25 nmM gl ucose 1- phosphate, and test conpound for
W(15003,(I)6m:nut es at roomtenperature (total vol uUPET/US2000043409
Al'l sampl es contain 2% DVSO, and the background
P}%ﬁ?ﬁ enzynme but contains all substrates. The reaction
f'opped by the addition of 150nL of a IN HC

sol ution containing 10 ng/ M anmmoni um nol ybdat e and
0.38 ng/mM mal achite green. After a 15-minute

i ncubation period to allow_the colored reaction (a
guantitative neasurenent of\i\,mo/rgani c phosphate) to
devel op, the colored wells wefe read at 650 run. Data
was reported as percent inhipition (+/- 10% of
enzymatic activity at a specified concentration.
Conmpound % i nhi bition I C50}(nV +/- .05) 4 98% @ 20nM
0.1 10 100% @ 20nM O3 §596,620mM 0. 12 11 99% @
20mM 0. 12 28 100% @ 0.12| 46 72% @ 20mM 0. 14 77
98% @ 20V 0. 16PRD-1R

Compound 68 was obtained as a gray solid from compound 67 by method I.

Compound 69: ‘
3-Chloro-1-(2-dimethylamino-ethyl)- 1H-quinoxalin-2-one

N

N o
©: I
N cl
Compound 69 was obtained as a hydrochloride salt from compound 68 by method B.

Compound 70:
4-[4-(2-dimethylamino-ethyl)-3-0x0-3,4-dihydro-quinoxalin-2ylamino)]-N-thiophen-2-
ylmethyl-benzamide
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35 94% @ 20mM 0. 19 31 99% @ 20nM 0. 19 5 93% @ 20nM 0. 2
55 ' 97% @20mM 0. 26 41 70% @ 20mM 0. 28 51 99% @ 20mM
WO285867985% @ 20mM 0. 32 56 99% @ 20mM 0. 35 62 BELAEN04/043409
20mMM 0. 42 29 100% @ 20nM 0. 46 6 86% @ 20MM 0. 48 66 74%
20mMM 0. 58 78 96% @ 20nM 0. 69 14 65% @ 20nM 0.7 70
PRBoAlE 20mv 0.7 9 93% @ 20nM 0. 71 15 92% @ 20mM 0. 73

LT T U

Compound 70 was obtained from compound 69 and 4-amino-N-thiophen-2ylmethyl-

~
N
N

benzamide by method C as a trifluoroacetic acid salt after purification by reverse phase
HPLC. '"H NMR (DMSO) § 9.76 (s, 1H), 9.20 (bs, 1H), 9.02 (t, J=5.8, 1H), 8.28 (d, J=8.8

5 Hz, 2H), 7.90 (d, J=8.8 Hz, 2H), 7.65 (dd, J=7.48, 1.9, 1H), 7.56 (d, J=7.89 Hz, 1H),
7.43-7.33 (m, 3H), 7.03 (d, J=2.5 Hz, 1H), 7.03 (d, J=2.5 Hz, 1H), 6.96 (dd, J=5, 3.5 Hz,
1H), 4.70 (appt, J=5.6 Hz, 2H), 4.64 (d, J=5.6 Hz, 2H), 3.50 (d, J=4.6 Hz, 2H), 2.97 (s,
3H), 2.95 (s, 3H).

10 | Compound 71:

(2-Nitro-phenylamino)-acetic acid terz-butyl ester

P

NO;

15  Compound 71 was obtained as an orange oil from 2-fluoronitrobenzene and glycine tert-

butyl ester by method H.

Compound 72:

(2-Amino-phenylamino)-acetic acid tert-butyl ester
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16 97% @ 20mv 0.8 30 90% @ 20mMM 0. 83 8 95% @ 20nM 0. 89

12 68% @20mM 1.3 17 70% @ 20mM 1.5 57 89% @ 20nM 1. 8
WQ@300828m8 20nMM 2.5 22 92% @ 20nM 2.5 18 80% @ PONMNER0H043409

21 40% @20mMM 5 19 77% @20mMM 5 75 77% @ 20nmM

5. 7PRD- 2174 G O her Enbodi nents The advant ages and
PRRAifes of the invention will be apparent to one of

ordinary skill fromthe disclosure herein and the

appended clains. Qther variations, nodifications, and

adapt ations known or within the ability of one of

ordi nary skill intheHart e coptenplated as within
the scope of the{nvemntionlas di &l osed herein.
O

Compound 72 was obtained as a dark solid from compound 71 by method F.

5 Compdund 73:
(2,3-dioxo-3,4-dihydro-2H-quinoxalin-1-yl)-acetic acid rert-butyl ester

=
ol

Compound 73 was obtained as a white solid from compound 72 by method A.
10
Compound 74:

(3-Chloro-2-ox0-2H-quinoxalin-1-yl)-acetic acid tert-butyl ester
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What is clainmed is: PRD-2174 CLAIMS 1. A conpound of
formula (I): wherein RLis H Ci_ alkyl, or halo; R2

WO goosto@w3hal o; R3is H Ci .6 alkyl, X is N orPCIZHS20¥4/043409

is a coval ent bond, -NHCO or - CONH; Z is phenyl or
P@BEZ?% 6- menbered heterocyclyl wth between 1 and 2
té atons i ndependently selected fromN, O and S
and nis 0, 1 or 2; or a pharnaceutical”™ acceptable
salt, ester, am de, hydrate, or solvate thereof. 2. A
conpound of claim1l, wherein RLis H 3. A conpound of
claiml1l, wherein R2 is H 4. A conpound of claiml,
wherein R3is Hor C 1.3 |. 5. A compound of claim
.1, wherein nis 0 or 1. 67 A conpound of claim1,
wherein Yis - CONH. 7. A conmpound of claim1,
wherein R3 is an al kyl subst] 9 Wi t h hydr oxy,

car boxy, :
N o}
[::::I:: ;;Iii
N Cl

Compound 74 was obtained as a dark solid from compound 73 by method B.

Compound 75:
(2-Ox0-3-{4-[(thiophen-2ylmethyl)-carbamoyl]-phenylamino} -2H-quinoxalin-1-yl)-

acetic acid

OH

HZ
\ w

Compound 75 was obtained as a white solid from compound 74 and 4-a£nino-N-
thiophen-2ylmethyl-benzamide by method C, followed by treatment with trifluoroacetic
acid overnight at room temperature. 'H NMR (DMSO) § 9.77 (s, 1H), 9.04 (t, J=6.1 Hz,
1H), 8.25 (d, J=8.78 Hz, 2H), 7.90 (d, J=8.78 Hz, 2H), 7.41 (d, J=11.49 Hz, 1H), 7.38-
7.30 (m, 4H), 7.04 (appt, J=2.4, 1 Hz, 1H), 6.97 (dd, J=5.1, 3.6 Hz, 1H), 5.09 (s, 2H),
4.65 (d, J=5.75 Hz, 2H).

Compound 76:
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15

di met hyl am no, piperidinyl, pyridinyl, or

nmor phol i nyl . PRD-2174 8. A conpound of claim1, wherein
wQ@2008/06@8Ect ed from phenyl, furanyl, thiophenyPCT/US2004/043409

i soxazol yl, pyridazyl, pyrazolyl, N-nethyl-pyrazolyl,

rimdyl, pyrrolyl, Nrethyl- pyrrole, imdazolyl,

P§§ﬁ$a§|, oxazol yl, and thiazolyl. 9. A conpound. of

claim8, wherein Zis selected fromfuranyl,

t hi ophenyl, isoxa I pyrazolyl,. 10. A conpound

of claim1, wher eé%&%ﬂmi'%%gf;he&%}]@oy;lmgnd R3is Hor C

1-2al kyl. 11. A conpound of claim1l1l, wherein nis 0 or

1; and Y is - CONH. 12. A conmpound of claim 10,

wherein Z is selected from furanyl, thiophenyl,

I soxazol yl:, pyridazyl, pyrazglyl, gwrimdyl, pyrrolyl,

i m dazol yl, pyridyl, , d thiazolyl. 13. A

compound of claim 12, egin njis 0 or 1. 14 . A

conmpound sel ected from %%

4- (4- Et hy] - 3- 0x0- 3, 4-di r o-NYui noXal i n- 2yl ami no) -

To ?)ﬁ‘HE%QTQQ ;A:%féi‘:ﬁ&?r%?ff%ﬁﬁl‘iég (500 mg, 2.51 mmol) in THF (Sm)L) gt(%% was

adtied Sod¥ith Mo} idRY0:53 i 8F 11ysH, Qo1 AL thaoR Y. AMhRR))-dbwise.
| //-pyrazol -3-yl)- benzani de; :

The- iesaston 2esis sBred atAlop for(3R-minrthiow drmed 1g foogt leyipyraBuroiols, The

reg’étglnryi%u% QH 5}%9& With dichloromethane, washed with brine, dried (MgSQO,),

and concentrated in vacuo to give compound 76 as a yellow solid.

Compound 77:
4-(3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-ylmethyl-benzamide

O Oy 0

Compound 77 was obtained as a white solid from compound 76 by method D. 'H NMR
(DMSO0) 6 12.49 (bs, 1H), 9.64 (s, 1H), 9.01 (t, J=5.8 Hz, 1H), 8.26 (d, J=8.8 Hz, 2H),
7.88 (d, J=8.8 Hz, 2H), 7.57-7.54 (m, 1H), 7.38 (m, 1H), 7.28-7.20 (m, 3H), 7.02 (m,
1H), 6.97 (m, 1H), 4.63 (d,J=5.8 Hz, 2H).

Compound 78:
N-Benzyl-4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-benzamide

—~
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20

2yl am no] - benzam de;
4- (4, 6- D net hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no)
wo bboshemphen- 2- yl met hyl benzami de; PCT/US2004/043409
4-[4-(2- hydroxy-ethyl)-3-o0xo- 3, 4-di hydr o- qui noxal i n- 2y
| ami no)]-N-thiophen-2- ylnethyl -benzam de;
PRD1Add%azol - 3- yl - 4- (4- Met hyl - 3- oxo- 3, 4- di hydr o- pyri do[ 2
, 3-b] pyrazi n-2-yl am no) - benzam de; PRD- 2174
4-[4-(2-norpholin-4-yl-ethyl)-3-o0xo- 3, 4-di hydr o- qui nox
al i n-2yl am no)]-N-thi ophen- 2-yl nethyl -benzam de; and
CémpeimdZ8pia@biathied-ak a yhitetsbiyd frod-berndanide andyahippued B ivgx

8o AT AP bbb ESRI Th0 % 4 (D 5L 55785 06 10,0

21, b@@g_&l}ﬁbxﬁﬁ{ b A ér (es-byt 13; 8%), 7.52-7.21 (m, 8H), 4.49 (d, J=5.9
3, 4-di hydr o- qui noxal i h- 2yl am no) - benzam de;

Hz, 29, 381 [y BHB- oxo- 3, 4- di hydr o- qui noxal i n- 2yl ami no) - N-t
hi ophen- 2-yl met hyl benzam de;
N | soxazol - 5-yl -4-(4- Met hyl - 3- oxo- 3, 4- di hydr o- qui noxal
i n- 2yl am no) - benzam de;
4- (4- Met hyl - 3- oxo- 3, 4-di hydro-q
ui noxal i n- 2yl am no) - N-f ur an- 2- yl et hyl benzami de;
N- I soxazol - 3-yl - 4- (4- Biddica3 ER¥Apie,14- di hydr o- qui noxal |
n- 2yl am no) - benzam de;
Eagypie-Iphigisios Asaset hyl - 3- oxo- 3, 4- di hydr o- qui noxa] i n- 2yl a

m noﬂl'%l:\{ugl 89;1}%51&%; glycogen phosphorylase (from rabbit muscle, Sigma
P1261) was incubated in a buffer (50 mM HEPES, pH 7.2, 100 mM KCl1, 2.5 mM

EGTA, and 2.5 mM MgCl,) containing 1 mg/ml glycogen, 0.25 mM glucose 1-
phosphate, and test compound for 15-30 minutes at room temperature (total volume is
100 mL). All samples contain 2% DMSO, and the background lacks enzyme but
contains all substrates. The reaction was stopped by the addition of 150 mL of a IN HC1
solution containing 10 mg/ml ammonium molybdate and 0.38 mg/ml malachite green.
After a 15-minute incubation period to allow the colored reaction (a quantitative
measurement of inorganic phosphate) to develop, the colored wells were read at 650 nm.

Data was reported as percent inhibition (+/- 10%) of enzymatic activity at a specified

concentration.
Compound % inhibition IC50 (uM, +/- .05)

4 98% @ 20uM 0.1

10 100% @ 20pM 0.11
7 92% @ 20pM 0.12
11 99% @ 20uM 0.12
28 100% @ 20pM 0.12
46 72% @ 20uM 0.14
77 98% @ 20uM 0.16
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yl met hyl - benz
4- (4- Met hyl

wo 20050ap3N- t hi ophen-2- yl net hyl

conmpound sel e

%ﬂ 4- Met hyl -
P y#]-am de;
[ 4-(4- et hyl -

haonvl

am de; and

cted from

-benzam de. 1

- 3- 0x0- 3, 4-di hydr o- pyri do[ 2, 3- b] pyrazi n-2-y
6. PAI/US2004/043409
| soxazol e-5-carboxylic acid

3- 0x0- 3, 4- di hydr o- qui noxal i n- 2yl am no) -

| soxazol e-3-¢

arboxylic acid

3- 0x0- 3, 4- dlhydro qui noxal i n- 2y|an1no)

ar-der

nal
aruyg 1w

cmyyéikthyl 3. oﬂ6%3@40MMhyd[o-quiﬁd?alin-ZyIanino)-ph
e L B af S R ot oot L1 71 qui nox
alin-3-one; and EB%Q@Qﬁmdazol- 1- ylo.phenyl ahi no) -
=methyt=—H+7Fqurnoxati =2 O’I‘I’E.‘PRB??T?"A_IB.'A conpound
sel ected fronm 97% @20uM 0.26
N—Isomazo!-?-yl-%bg7 ?b ro-4;nEthbas-oxo-3,4-dihydro
4- (6-H uor o- 4f netseyl@30.0K0- 3, 4“&. hya® o- qui npxal i n- 2yl a
m n0)3d\|- tnrop en-gé% élzgfueh}l nyl F Denzar&hge;

56 99% @ 20uM 0.35

62 95% @ 20uM 0.42

29 100% @ 20uM 0.46

6 86% @ 20uM 0.48

66 74% @ 20uM 0.58

78 96% @ 20uM 0.69

14 65% @ 20uM 0.7

70 99% @ 20uM 0.7

9 93% @ 20puM 0.71

15 92% @ 20puM 0.73

16 97% @ 20uM 0.8

30 90% @ 20uM 0.83

8 95% @ 20uM 0.89

12 68% @ 20uM 1.3

17 70% @ 20uM 15

57 89% @ 20uM 1.8

23 82% @ 20uM 2.5

22 92% @ 20uM 2.5

18 80% @ 20pM 2.5

21 40% @ 20uM 5

19 77% @ 20uM 5

75 77% @ 20uM 5.7

6
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N- | soxazol - 3-yl - 4- (6- Fl uor o- 4- net hyl - 3- oxo- 3, 4-di hydro
- qui noxal i n- 2yl am no) - benzam de;
WORMSO5AZID| - 3-y| - 4- (6- Chl or 0- 4- net hyl - 3- 0x0- 3, BeTUR2004/043409
- qui noxal i n- 2yl am no) - benzam de;
Pﬁ%iiﬁ azol - 3-yl -4-(7-Chl or o- 4- et hyl - 3- oxo- 3, 4-di hydro
- i'noxal i n- 2yl am no) - benzam de;
4- (6- Chl or 0- 4- net hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl a
m no) - N-t hi ophen- 2- yl net hyl - benzam de;

4x§79ﬁﬁégﬁﬁgéﬁgﬁghyl-3-oxo-3,4-dihydro-quinoxalin-2y|a

m no phen-2- yl net hyl - benzam de;

NI soxazol -3-yl -4-T4-(2-pi.peridi.n-1-yl-ethyl)-3-0x0-3, ..
- at RS eatestoied oS oF st Bt e Gebarent 18 one SF Srdimary
4-(4- Et hyl - 3- ox0- 3, 4-di hydro-pyrido[ 2, 3-b razi n- 2-yl
5 SI%\H-&I]QB) tﬁlméétsﬁﬁoélﬁ'ﬁ 3[3,[621 ar5¢| th%ﬁwpg%ieq{%lg)gﬁ Q&er lael)gtions, modif%/cations,
N- | soxazol - 3-yl - 4- (4- et hyl - 3- oxo- 3, 4-di hydr o-pyri do[ 2,
amgl gqlam,a,{lggq; ﬂgngww Aanmviilon- the eabzligyi afeone of ordinary skill in the art are
N- I soxazol - 3-yl -4-[ 7-f Juor 0- 4- (2- Mor phol i n-4-yl - et hyl)
cor@eraplate® agiwithinytoly wqpé oftkalinivention as disclosed herein.

10 What is claimed is;
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2yl am no] - benzam de; _
4-[7- Fl uoro-4-(2-piperidin-1-yl-ethyl)-3-o0xo-3, 4-di hyd
WO eeog619exal i n- 2yl am no) ] - Nt hi ophen- PCT/US2004/043409
2-yl met hyl - benzam de; _ _ _
- t hyl - 3- oxo- 3, 4- di hydr o- qui noxal i n- 2yl am no) - N-o
xazo?- -yl -benzam de;
N- Fur an- 2-yl - 4- (4- Met hyl - 3- oxo- 3, 4- di hydr o- qU|noxaI|n-
2yl ami no) - benzani de; 4- (4- N@thhs3 0x(
3, 4- di hydr o- qui noxal i n- 2yl am no) - N-t hi ophen- 2-yl - benza
m de; .
4- ?43\mnw§mnd955gm§h4)dihydro-quinoxalin-2y|an1no)-N—(
| /f-pyrrol-3-yl)- benzam de; PRD- 2174
4- (4- Met hyl - 3- oxo- 3, 4- glhydro qui noxal i n- 2yl am no) - N- (

| -methyl -1//-pyrrol - 3- - benzam de;

4-(4- N@tpyl 3- 0xo0- 3, 4|d|hydro qui noxal i n- 2yl am no) - N- (
pyri m dRee 2- yLYX~ _ben 0

N-(1//-1m agzol -

i noxal i n- 2y} am no)

4-[4-(2-pyrk

xal i n- 2y

N- | soxazol - 3- ylnethylIN -
- qui noxal i n- 2yl am no) -

wherein R! is H, C 1.6 alkyl, or halo;
R%isHor halo;
R*is H, C .6 alkyl, X is N or CH;

' Y is a covalent bond, -NHCO- or -CONH-;

Z is phenyl or a 5 or 6-membered heterocyclyl with between 1 and 2 heteroatoms
independently selected from N, O, and S; and
nis0, 1 or2;
or a pharmaceutically acceptable salt, ester, amide, hydrate, or solvate thereof.,
2. A compound of claim 1, wherein R' is H.
3. A compound of claim 1, wherein R? is H.
4, A compound of claim 1, wherein R* is H or C 1-3 alkyl.
5. A compound of claim 1, whereinnis 0 or 1.

6. A compound of claim 1, wherein Y is -CONH-.

7. A compound of claim 1, wherein R? is an alkyl substituted with hydroxy, carboxy;,

dimethylamino, piperidinyl, pyridinyl, or morpholinyl.
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w@bmsosmeut i cal # acceptable carrier

benzam de. 19. A pharmaceutical conposition, conprising
a conpound of claim11, 14, 15, 16, 17, or 18 and a
20. A net OOUS2004/043409

treating di abetes, said nethod conprising

quybmyftering to a patient in need of treatnent an
e

tective anount of a phar maceuti cal conposition, said
conposi tion conprising a conpound of claim1l and a
pharmaceutical ly acceptable carrier. 21. A nmethod of
claim 20, wherein said diabetes is Type | or Type |
di &bt eampopnd oficlpim howhetein Ztis ecdedtertfrab @beryy, fusayl thiophenyl,

met h ri.si b stgring to a patient in ne
of 1 FosTATR ISR AN S e e RPN, M
conposiltyil-pprrolsainddeohgsiidylo bx £0Mbrand iklgzcdylconpound of
claim1l and a pharmaceutically acceptable carrier.

9. A compound of claim 8, wherein Z is selected from furanyl, thiophenyl,

isoxazolyl, and pyrazolyl.
10. A compound of claim 1, wherein R' is H; R%is H;andR*isHorC 1-2 alkyl.
I1. A compound of claim 1, whereinn is 0 or 1; and Y is —~CONH-.

12. A compound of claim 10, wherein Z is selected from furanyl, thiophenyl,
isoxazolyl, pyridazyl, pyrazolyl, pyrimidyl, pyrrolyl, imidazolyl, pyridyl,

oxazolyl, and thiazolyl.
13. A compound of claim 12, wherein n isOorl.

14. A compound selected from:
4-(4—Ethyl-3-oxo-3,4-dihydro—quinoxalin-2ylamino)-N-thiophen-2-ylmethyl-
benzamide; |
4-(4-Methyl-3-oxo-3,4—dihydro-quinoxa]in-2y]amino)-N-(1H—pyrazol-3-y1)-
benzamide;
N-Isoxazol-3-yl-4-[4-(2-Morpholin-4-y]-ethyl)-3-oxo-3,4-dihydro-quinoxa1in-
2ylamino]-benzamide;
4-(4,6-Dimethyl-3-oxo—3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-ylmethyl-
benzamide;
4-[4-(2-hydroxy-ethyl)-3-oxo-3,4-dihydro-quinoxalin-2ylamino)]-N—thiophen-2-
ylmethyl-benzamide;
N—Isoxazol-3-yl-4-(4-Methy1-3-oxo-3,4-dihydro-pyrido[2,3-b]pyrazin—2-y1amino)-

benzamide;

64



10

15

20

25

30

WO 2005/067932 PCT/US2004/043409

PRD-2174

4-[4-(2imorpholin—4-yl-ethyl)-3-oxo-3,4-ldihydro-quinoxalin-2ylaniino)]-N-thiophen-
2-ylmethyl-benzamide; and
4-[4-(2-piperidin-1-yl-ethyl)-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)]-N-thiophen-
2-ylmethyl-benzamide.

15. A compound selected from:

N-Isoxazol-3-yl-4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-benzamide;

. 4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-ylmethyl-

benzamide;
N-Isoxazol-5-yl-4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-benzamide;
4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-furan-2-ylmethyl-
benzamide; ,
N-Isoxazol-3-yl-4-(4-Ethyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-benzamide;
4-(7-Fluoro-4-methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-
ylmethyl-benzamide; and
4-(4-Methyl-3-oxo—3,4-dihydro-pyrido[2,3-B]pyrazin-2-y1amino)-N-thiophen—2-
ylmethyl-benzamide.

16. A compound selected from:

Isoxazole-5-carboxylic acid [4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-
phenyl]-amide;

Isoxazole-3-carboxylic acid [4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-
phenyl]-amide; and

N- [4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-phenyl]-nicotinamide.

17. A compound selected from:

1-Methyl-3-[4-(1H-pyrrol-2-yl)-phenylamino]-1H-quinoxalin-2-one; and
3-(4-imidazol-1-yl-phenylamino)-1-methyl-1H-quinoxalin-2-one.
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18. A compound selected from:
N-Isoxazol-3-yl-4-(7-Fluoro-4-methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-
benzamide;
4-(6-Fluoro-4-methyl-3-ox0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-
ylmethyl-benzamide;
N-Isoxazol-3-yl-4-(6-Fluoro-4-methyl-3-o0xo-3,4-dihydro-quinoxalin-2ylamino)-

benzamide;

N-Isoxazol-3-yl-4-(6-Chloro-4-methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-
benzamide;
N-Isoxazol-3-yl-4-(7-Chloro-4-methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-
benzamide; _
4-(6-Chloro-4-methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-
ylmethyl-benzamide;
4-(7-Chloro-4-methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-
ylmethyl-benzamide;
N-Isoxazol-3-yl-4-[4-(2-piperidin-1-yl-ethyl)-3-0x0-3,4-dihydro-quinoxalin-
2ylamino]-benzamide;
4-(4-Ethyl-3-ox0-3,4-dihydro-pyrido[2,3-b]pyrazin-2-ylamino)-N-thiophen-2-
ylmethyl-benzamide;
N-Isoxazol-3-yl-4-(4-ethyl-3-ox0-3,4-dihydro-pyrido[2,3-b]pyrazin-2-ylamino)-
benzamide; ‘
N-Isoxazol-3-yl-4-[7-fluoro-4-(2-Morpholin-4-yl-ethyl)-3-oxo0-3,4-dihydro-
quinoxalin-2ylamino]-benzamide;

4-[7-Fluoro-4-(2-piperidin- 1-yl-ethyl)-3-0x0-3,4-dihydro-quinoxalin-2ylamino)]-N-
thiophen-2-ylmethyl-benzamide;
4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-oxazol-2-yl-benzamide;
N-Furan-2-yl-4-(4-Methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-benzamide;
4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-thiophen-2-yl-benzamide;
4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-(1H-pyrrol-3-yl)-

benzamide;
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4-(4-Methyl-3-oxo-3,4-dihydro-quinoxa]in-Zylamino)-N-( 1-methyl- 1 H-pyrrol-3-yl)-
benzamide;
4-(4-Methyl-3-o0x0-3,4-dihydro-quinoxalin-2ylamino)-N-(pyrimidin-2-yl)-
benzamide; °
N-(1H-Imidazol-2-yl)-4-(4-methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-
benzamide;

4-[4-(2-pyrrolidin-1-yl-ethyl)-3-0x0-3,4-dihydro-quinoxalin-2ylamino)]-N-thiophen-

. 2-ylmethyl-benzamide; and

N-Isoxazol-3-ylmethyl-4-(4-methyl-3-0x0-3,4-dihydro-quinoxalin-2ylamino)-

benzamide.

19. A pharmaceutical composition, comprising a compound of claim 1, 14, 15, 16, 17,

or 18 and a pharmaceutically acceptable carrier.

20. A method for treating diabetes, said method comprising administering to a patient
in need of treatment an effective amount of a pharmaceutical composition, said
composition comprising a compound of claim 1 and a pharmaceutically

acceptable carrier.

21. A method of claim 20, wherein said diabetes is Type I or Type II diabetes.

22. A method for treating obesity, said method comprising administering to a patient
in need of treatment an effective amount of a pharmaceutical composition, said

composition comprising a compound of claim 1 and a pharmaceutically

acceptable carrier.
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