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W02009/145456 1 9-2010-00282 SPECIFICATION HETEROCYCLIC
DERIVATIVES 5 [Technical field] The present invention relates to novel

W Oeesdapals derivative compounds uskful in preparing drugs for treatm@42010-00282

of diseases associated with uric acid. More specifically, these novel
heterocycle derivatives are useful in preparing drugs for the treatment of
diseases which are 10 included in area of diseases treated by using
uricosuric agent to target humgig egie i@y transporter 1 (hURAT1).
These drugs are useful in treatment of cardiovascular diseases and
metabolic syndrome associated with uric acid such as, in particular,
hyperuricemia, acute dtiatiFROPthYitis| CoRIY §dliFarthritis, tophus, gout
nephrosis, nephritis, chronic renal failure, nephrolithiasis, uremia,
F}nllthl?sélls hyperlipidemia, ischemic heart disease, myocardial 15
INfarction (l,erebral infarction, cerebrovascular disease, diabetes or
hypertension. [Background art] Uric acid is the final oxidation product of
Thepprésenimedafialisnel assl tis noaeh Iveaxotptrddei usinve. cabdolrals be®a in preparing

drub@%Ft‘?%%VSfaﬁlé%?’%%ﬁ%e&%‘{ﬁyﬁ%daa'&o %Afwéc%?é@uﬁéaﬁ’lﬁptﬂ%%ovel

heuronal cell [Ames, B. N. et al. Proc. Natl. Acad. Sci. U

hetgsesl s VeSS P Lt i PREPaNY drygrdoTRAR KRB Rﬁé%ﬂsef%‘ which are
inclpBdch 16 31 el 90 B sasissibetredteN gt @ ng) UNeasnoiscagp@3io- 69 10983, urate anion
trarPstﬂfé? PORGEST enq’r@@ddf Aariiglecfide s &xntinbinsells SQURIHUBRA and

body, and 25 ex ree diet con erge at the commaon
e S ST T UG B LRSI T bt PR i douty
afﬂﬁﬁ@ll)ﬁbﬁ@ﬂﬂ@JMWy%m%am@hé%\cﬂ@ﬁ WRPNSQE B hitRehB Rl abeonive eagl failure,
nepRRIAMANGK) tateinththerqIHAikes, ath@iethg duayalo issHearid haartivarséﬁsel?mg@(@ardia

i R RS

(-500mg/day) is excreted through kidney and 30 the residual amount
[Baigromglaeay)) is excreted through intestine [Japan Clinic History, Japan

Clinic Hyperuricemia Hypouricemia, p161, 166 (2003)]. Hyperuricemia is

the abnormallgihlgh level of uric acid in blood. In human, it is defined the

Urig S Fe 5 SRR Pt 8 ReriREsmstahg! Kgrar t5AReIbYRreted in urine
It heggergiedoechia keve aigidl B BIE6véentiaiey. ad slas edoiwtia witprotecting neuronal

cel lY1A (ﬂ\%@)@rﬂ“%pf%tc R&Id Ardheskidnex Ofsoaﬁmmgqagsnpfs&reeaoai Meta.,

T R s A S SR 8P

associated with hyperurlcemla Gout is a type of mflammatory arthritis
Purth@tsiﬁmmggéadd@wth@mryﬁwéﬁmti@@@imdq r&l@:@lwﬁdﬁﬂwttjﬂmdoénﬁ«mfgsﬁydy and

e TS S SOME SRR MR Blbine, by in o
bi sy RIS PRSCEMSe ARshaE 35 faally EFPRVRECIRL SRRl crReplimspYith xanthine

oxidase, the key enzyme in taking the purines all of the way to uric acid, in liver [F. Borges et al.
Current Medi. Chem., 9, p195-217 (2002)]. The level of daily uric acid produced in body is
approximately 700mg. Of this total, 60~70% (~500mg/day) is excreted through kidney and
the residual amount (~200mg/day) is excreted through intestine [Japan Clinic History, Japan
Clinic Hyperuricemia Hypouricemia, p161, 166 (2003)].

Hyperuricemia is the abnormally high level of uric acid in blood. In human, it is defined the
condition that serum uric acid concentration is higher than normal (7~8mg/dl for male, 6mg/dl
for female). It is associated with underexcretion of uric acid in the kidney or overproduction
of uric acid in the liver. Gouty patient has a remarkably higher level uric acid in blood than
normal (7~8mg/dl for male, 6mg/dl for female). Gout is often associated with hyperuricemia.
Gout is atype of inflammatory arthritis that istriggered by the crystallization of uric acid within
the joint—mostly peripheral ones like the toes and fingers. Acute gout is typically intermittent,
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after years of acute intermittent gout. Nedle-like monosodium urate (MSU)
crystals can be deposited on connective soft tissues such as the articular

W@200¢as466he joint, tendon and ligatnent. These crystals prick muscle$2010-00282

or chondrocyte around the joint and then lead to 5 inflammatory arthritis,

which causes swelling, redness, heat, pain, and stiffness in the joints.

Urate crystals are directly able to initiate, to amplify, and to sustain an
condliRag BHiaenmateRg HiRFl ResalseafthelaRiitda siyRie DAl develops

release f?f inflammator }medlat rs, The urate crﬁgrtfls are sited

At YGRS Oh I A PRy al | Sl il B2 T ar SRS SR e
deppgsed aeckamedival sotlivsezsshNiooie dheaniti Neu cssilageri YR ops3tasien and
ngaﬂq’haﬁ.ll)_]rﬂ&&@_ y&&apM@Wrﬁ@%Q%f@g_%ﬁaﬁdﬂi@@C%%ﬁﬂﬁtﬁb&aMW% @en lead to
. _complicati various metaboli¢. diseases such as.dlabet . ..

iRy s, Wi GRS SRt Feiness heeo BAR, 3 S ness 1 the joints
Urgig Sryststiaiecitienibe bt ysuts 3B sioraew! [fve dBiin SHHS M e1isnse B papatory
atteitk Detauan difenealebipatients intizase ol qostohénftpauaahpakdidioddso,THeurate

cry&é\é%}ér&‘é&%%&/nﬁi RO IRSREIERASRRS i i RREREFERRIN | umber spine

extremely. Incidence of gouty attack IS closely associated with patients
(Ve Mlethald fpIEAl MERTAIRBY AN NEYEOH HEY B PPASHOTRAGHAL:

incidence of gouty attack is 4.9% when uric acid level in body is 9mg/dI or
GoltiGaary a8y YayeRRsieaCiskianel D hagdss-8-Smes ne Adibuyvhethbolic
gi uric acid 20 Iev;l ubbod}/ |s.ghQBr%E<dl or Iovg r .9nd§%$c®lmulated |r|1 |dencer the

'SP AL RIS EXPELR O BT BT E%%é(n{‘ e A A\
liken [sely iDEIgANgRdY dioHig B ebJervas ietomi nantlytral e inrpogIoNedo §Ps and female
patiedid 1ndres61 A BésimbropaseiipaesiabAve, thecrsaotiaduehty adeiidh it ersons

andqﬁgér&a% ! %}ﬂ%ﬁace between dietary 25 intake, synthesis, and the

excretion rate. For pal¥énts having an high level of uric acid in blood,
pathogenesis of hyperuricemia and gout result from urate underexcretion
| nci@Dfe) plogeunyr atlakticncl §3@§ sswoidierhve thquatena tatio dfatiechbel ty canari @dmia for

yeafd A Ws ST eddieh tﬂéqgéﬁjjeﬁc@&%mt){ GRRRILEY FMEh GRUSES 180e in body

~_hyperuricemia arg)d gout, development of uricosuric agent is more .

'S 98%19‘?&%'@!"%8&(&% wgaﬂﬁf%ﬂaa DR e (AR HEEE 0P SrEdatignuie acid
levedial ayd iscTiOmaBl U btede\asidiadeunmiat gol asmsniechity geutshattatk dee of/ears is
aboMSHPIHBEABATVERS (HBA0 RIR e Yo RGN BIhi et TeRh BRI ES W, et al.,

k n,to devel eously. This is because during evolutionary
Amp?(%%&%?ﬂﬁéﬁ%%ﬁ%% ite have lost the gene for uricase in liver which

is known as enzyme for degradation of uric acid (Uricase enzyme,;
As @it yasichboeC avarRIg of LR acithe tboayaigpamly ble the Bp@Ids Between dietary

R Tl L e, P S R e e Bl

pathpqenesip g RGN HATRING 1 SAWT SRS IRAtIYAIS ARES Rst P aN ERA%R PYEER(OduUCtion
(10%oprixr (Af9963 @mabimatienhetctieersupi{akei sy stem of. Unieracid éd. kydoeg1ey(2005)].

Cot¥iSThgQRhUI4& 60 G [t DM g USRS RRS RGeS HRERHORERNR more
effél:JtR/lélieri hyperuricemia/gout management than those suppressing uric acid production.

Urate level in human plasma is higher than those of most other mammals. Human are the only
mammals in whom gout is known to develop spontaneously. This is because during
evolutionary process, human and primate have lost the gene for uricase in liver which is known
as enzyme for degradation of uric acid (Uricase enzyme; catalyzing the conversion of uric acid
to more soluble compound allantoin) [Fields, M. et al., Free Radical Biol. Med., 20, p595
(1996); Haliwdll, B. Uric acid: an example of antioxidant evaluation, E. Cadenas and L. Packer
Editors, Handbook of Antioxidants, Marcel Dekker New Y ork (1996)] and have had a reuptake
system of uric acid in kidney by which most of filtered urate from glomerulus is reabsorbed
through renal tubule.
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W02009/145456 3 9-2010-00282 A recent literature has reported a gene
(SLC22A12) encoding human urate anion transporter 1 (hURATI), an

W @009 Bsdbange membrane transporter specifically responsible for the 9-2010-00282

function of reabsorption of filtered urate in kidney. The transporter
(hURAT1) belongs to organic anion transporter family (OATS) and it has
been reported that human urate anion transporters exist in 5 proximal

A r@?ﬁ!lﬁé‘%%ﬁéhé@‘ﬂ%ﬂ @ith'&ﬁ&%qgméﬁﬁkgﬁ@im%%%%%ﬁ%ﬁI;')z!iﬁiBﬂrﬁ%ﬂ&porter 1
IN urate. reuptake ro urate apsorption experimen usin .
T T Ao R G SR ERAS SPRUIAN REHOLR B e dingiion o
reabprgratienuriatidteratowr s sicher. 1 The RATHIO teashBAH )rbstedda sozorgastalanion
trarigig e MaRgyteafoy) dpyr el opishérrabneRt aclisnaf GieeasRp asrgUAteskxist in

with,uric_acid such as,hyperuricemia and gout [Enomoto A. et al., Nature,
oo e R R e S A B R rate
fwﬂtﬁ‘%léﬂ!lﬁyg{b IKER D P8SPERERRY RRLERNECRY fHFHT (Q"r‘i@h@@)"@r AISIHRiaRyvesicle
(BENMaAje)f depesndiiighe)) pihefdius, tihe puaiairnusieiehive ohlbponan UALRATL) has

beeAHRR LiRRSPRLR ﬁi@ryamvia&aébﬁﬂ%gim iR & S3RRaeE R ated

_have similar 15 structural characteristics with proteins belonging to
WItR Wi R At A RPRSHE R IO 2HS  ERERG - ifh s t%%ﬂ?eé%?té&f‘”‘m
(20623t the amino acid sequence of OAT4 (SLC22A12) among organic anion
transporter family (OATS) transporting anion present in apical membrane
f proximal tubule has a homo f 42% with that man urate ani
I SR FORERED LGN TR PSP R reomare S g
(urixend) or2anop ¢dere pretrerard(By eNtRithspotterdhe Rdiet sBdgtwaved human
urai_@%ilbidﬁaﬁ&b@dé%mm#larhdvihg'«’d\fmam_@m&iqf roegiseMoiebvargmilar
volved in n c : | : idpney t
s B R T S S ETRa (ty (Bho)
Actag|Bir thafs RaetBenst Ahes BretDARD 36 & rFBoHRREPert ﬂé%e@':@%%ﬁé% among
orgivizaanidnlesaaspartarai and fy ST te dasphtimpanisa teresaian rapisponemirane of

proliHHR QB e R ARG, AG A 38 KN VYR NPRRRIK Q- A0 23 br B @lspdrter 1 (WURATY)
hamacol. Sci., 1005%%1-426 (2006)]. As treatment or prophylaxis

Prole Il RAYGPtRYLE Fic MRS At ot BenANMarone that is an uricosuric
agent having the inhibitory activity of hURAT1-mediated urate

Up @aRsration. $s (el %ﬂ@%%%%@f%@%@ae_&%ﬁe@wﬁmﬂm 4 and

URATHC HOBRYEL dhese i o not neug sificlent actyies Lo L RATE: Mionic
par ic%r_far,_ enzBromaror)me as some Ferments R view o' adverse ef &cfl

SuUbgianees Ho i dRen harsaiatle tremy ahisls RYPaeRRIRRIRE PCH. pRIREIRIEIR@IIrugs.

They inaRrerge BHsAE\ERARPops iR i RAshit femieashaotressiiigshehile, as a main

’ . ; . ¢ . lite .

ot SR ey B e R S etonico

Anzeh Aot HPhRreesRhns)- et 0%, P2 ism and Disposition, 33,
p1700-1707 (2005)]. Furthermore, because benzbromarone has a

As RRBARIHI BRIDNRR SRR for hyperuricemia and gout, benzbromarone that is an

uricosuric agent having the inhibitory activity of hURAT1-mediated urate reabsorption, as well

as probenecid and sulfinpyrazone is currently used. However, these drugs do not have
sufficient activities to URATL. In particular, benzbromarone has some demerits in view of
adverse effects. Benzbromarone shows a strong inhibitory function to 2C9 protein among
cytochrome P450 (CYP450) proteins and thus has a possibility of drug-drug interaction.
Formation of reactive metabolite also has been reported from glutathione (GSH) conjugate
formation experiments [Dermot F. McGinnity et a., Drug Metabolism and Disposition, 33,
p1700-1707 (2005)]. Furthermore, because benzbromarone has a benzofuran backbone similar
with drug structures of benziodarone, benzarone and amiodarone which are drugs reported to
show hepatotoxicity, it has a problem of death due to hepatotoxicity induction as well as
adverse effect of liver injury. Therefore, a liver function of patients who intend to take this
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with drug structures of benziodarone, benzarone and amiodarone which
are drugs reported to show hepatotoxicity, it has a problem of death due

W @adesfiatassicity induction as well as4adverse effect of liver injury. 9-2010-00282

Therefore, a liver function of patients who intend to take this
W02009/145456 4 9-2010-00282 drug must be examined before the
administration, and even during the administration, it is recommended in

dru ﬁﬁ%@%&%ﬁ&ﬁ%@%ﬁ%%r@e&ﬂmgﬁgﬁ&w(maﬁh&)r% W’(ée&&%rrﬁ'%ﬁanon, it is
rec%&atm lCIt is nduce(il?ﬁé(not For these reasan, there still remains

Kl o 2 et 57 RELR 05 AR R (et the
hmm”g%h'ayﬁs’?@mﬂﬁ@?ﬂIf@rﬁb@@ma@lmaa’@ﬁdét@ﬂw.rﬁ.arewanﬂwpal need

for Jthe PR&tARr1 89 %) sddaisotashiaiect tvath M@rw@&@a%gq%@m@yaaadd gout

y 17, p62 20Q2) al college. mag
e D8 Wobey Bt i kS e TR B G S i o
Gagpermy P! PHy: Aienaiala 4ata68p b@%@@%m@% q@|m%aaaz' ne, 30,
187theo@oosn Patiarkiahiend, svaeMHERAT Giloders (50 poghaBinone)].

administered one time to a healthy and fasting adult, time of maximum
drug concentration in blood (Tmax) of unmodified benzbromarone is

PhagmatQkIRFL R SRt ALDGRER G RO5eA SPRIOINNE OSERT SRR ARy lood, when
2 t45e83(30 10y ebieD, amchdnariswied gEntmettatia e tiyugn(Clastixy isRIB0Se of

maﬂr%ﬁé)%lrd@ &ﬁh’é@wﬂfa@oHYE madt(qrnzpda@mﬁﬁea% éM{H&h‘zb’?oﬁqalﬂaﬁ@Qg'iﬁl(}f hr, half-
rom € O maximum dru en m,X) IS .

e, 4608 By Tre PN B OB E 5 et RO the U AR mm
congenatian e dminNCand s BrdsB Ui Bondarsesaidfrbddiexy (Endasomerangaviich isa
met5d o Averigi herbas! fid aMekiThahdiug oxeEatianing ReIqmD)raia.8+1.3

hr, PER-TRLP ﬁu%%oursn?é% ”eéi‘“”SerWﬁwSe @%We 'Ei)hag%@ﬂeieﬁ’g tyme, and

amount un er adminis ratlon e benzbromarone’

max LM SPRRSIETIRNIAT i d Gted Il §drf ﬁgﬁé‘gﬁférnﬁtﬁfﬁéihﬁt@?@@)@ ey of drug
excleilawaclosibiranettalof Blayddsycgbamatbr@tatohiicy wdheyaR2A (RO0# )he administered

amGOREERIY7 PRERAIGL! AR P GIoRed RplRa FlE E%ﬁz'l!i}o}ﬁ&@ﬂef% not detected in

compounds which inhibit human orate anion transporter 1 (hURAT1) as

”r'%%ﬁﬁdéﬂiwgﬁéﬂm%@ﬁwgﬁk ARty AR ACIAR %r&ﬂ@ drug and
Climg 53,2682 (@R C9) [Japan Tobacco, W02006/057460 and JP3988832
BZ] 25 Disclosure of Invention [Technical purpose] The present invention

solve e probl sof rart ort |n the forego
Rec e R TR B P O T e O e T rmen

uraigeamtivensemigoltii ARl Rg @M&%@Qﬁ@e&bﬁwywwmw effect on

cyttehichée RS aCH T YPITTIararhaty ) NMOATEE0S TS A0 IPBYERaSRBIEr 1
(hURAT1), no drug-drug interaction on cytochrome P450 (CYP450),

especially CYP2C9 and a selectivity between organic anion transporters,
Disglogtea A BBVeNifhistered with lower dose and long-term treatment since
they have higher solubility and

[Technical purpose]

The present invention is to solve the problems of prior arts as set forth in the foregoing. Thus,
the purpose of the present invention is to provide novel heterocycle derivative compounds
having a therapeutic activity to hyperuricemia which show a strong inhibition activity on human
urate anion transporter 1 (hURAT1), no drug-drug interaction on cytochrome P450 (CY P450),
especialy CYP2C9 and a selectivity between organic anion transporters, and can be
administered with lower dose and long-term treatment since they have higher solubility and
metabolic stability so as to show advantageous pharmacokinetics, as compared with
conventional inhibitor of hURAT1 activity; and a pharmaceutical composition comprising the
same. Because the novel heterocycle derivative compounds according to the present invention
and pharmaceutical composition comprising the same show a strong inhibition activity to
human urate anion transporter 1 (hURAT1), they control the uric acid reuptake and thus
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compared with conventional inhibitor of hURAT1 activity; and a

W Qtangiiasengical composition comprisihg the same. Because the novel 9-2010-00282

heterocycle derivative compounds according to the present invention and
pharmaceutical composition comprising the same show a strong inhibition
activity to human orate anion transporter 1 (hURAT 1), they control the

areUREACHA fRUPiBHERMHHEMOGORMIRARA 2 S 28 RP2ARN AEE MRS gouty
in Ireatrrhel:hrs:‘t or pro hﬁlams of eru[régemla, a(évtf?ﬁouty ar hrlhﬁi.chromc .

At ISty R iti%?%;ﬁf?ﬂ rogout RS ARpHATS, CAFdNC TEmEPYAldRs, uremia
urohigyssr® ek aeiRp! Lastiena repraitHialbRsaasrinpan aslivitioing peitnereaas inedlood such
as ﬂyiéwmwh' Mﬂ%h*fa it e iars@@esd ,lawiﬂdébmdlsw&@ﬁoﬂﬂl)/ﬁ@éﬂbﬁl%m% lcerebral
. ischemic heart disease, myocardial infarction, .arteriosclerosis, cerebral 5
mf?ﬁ 5_Orr(]:‘tlcoeﬁ?bc5%¥e Pz?/raqs??:eua\?r‘ gégeeéegeqngb@g{geg%%rh hypertension. [Technical
[TesBniersPINEEBEding to the present invention, a heterocycle derivative
Acendivipuntiel presag ansiitiot eeharbtbey cfoldexingy e compdankl haviagersatetre of the
foll RS FOF A Mage A2 RERRIE SAlHIAELERLAT, PMHaTe 1t thereof is

[Formula I] 1 :::fc Rs R4 wherein, in Formula I, each’of Xi, X2 and X3 is

Proyigthendently carbon or nitrogen, provided that at least one of X1, X2

[Foemd &3 is nitrogen, 15 each of R1, R2, R3 and R4 may be same or
different and is iniiependently selected from the group consisting of

hydrogen; hyglroXy; unsubstituted or substituted C1-C6 alkyl;

unsubstituted|or substituted C2-C7 alkenyl; unsubstituted or substituted
RxC2- Cl hydroxyalkyl; unsubstituted or substituted C1-C6

h nsubstitutéd or substituted C1-C6 alkoxy; unsubstituted or

sgb&titut C1-C Ikkoxy; halogen; unsubstituted or substituted 20

R4yheny:scyan@) nitrogamino; carboxylic acid group; phosphoric acid group;
N-oxide; amide; c1-E6 alkylamide; aldehyde; hydroxamic acid;
unsubstituted or substituted C1-C6 alkylsulfide; unsubstituted or

M}H’&%ﬁ%&r&? alkylthionyl; unsubstituted or substituted C1-C6
alkylsulfonyl; unsubstituted or substituted C1-C6 oximealkyl; unsubstituted

or suBEHHhe <k B8 Xl RIERGICEH AERRO P BrogRBHRNEER st o east one of

Xalkdeadbariglaikgdeansubstituted or 25 substituted C2-C7 alkanoyl,
UNSURSHtELes] G, SRPGHILLE thiyHbEAAEAERIBRN HBHEERE @ ected from
iR RRHed GG alkanovioxy: H”d?b‘?s-“t”%e‘égﬁ %g%‘rt”teé? ﬁ%z?ﬁlﬁ T Ry
or |cy8Io<'§1)f?<yf,t %subs‘fﬁgﬁd or Subatitute g[ cyc oaﬂ<yllla ylrie Y
URRDSISERG @SS ibelifatéd aieRayl upsyPStitied 95 s ipRid st SabiStigliay ! Ci-Co
hyp@epiRg onnsosaiuades £BsGlRnmnT), As pakytanhasyabiteadt substituted C,-Cq
alkoxy; unsubstituted or substituted C,;-Cq haloalkoxy; halogen; unsubstituted or substituted
phenyl; cyano; nitro; amino; carboxylic acid group; phosphoric acid group; N-oxide; amide;
C,-C dkylamide; adehyde; hydroxamic acid; unsubstituted or substituted C;-Cs alkylsulfide;
unsubstituted or substituted C;-Cg akylthionyl; unsubstituted or substituted C;-Cg
alkylsulfonyl; unsubstituted or substituted C;-Cs oximealkyl; unsubstituted or substituted C;-
Ces aminoalkyl; unsubstituted or substituted Cs;-Cg akylcarbonylakyl; unsubstituted or
subgtituted C,-C; alkanoyl; unsubstituted or substituted C,-C; alkoxycarbonyl; unsubstituted
or substituted C,-C; alkanoyloxy; unsubstituted or substituted C5-C;, mono or bicycloalkyl;
unsubstituted or substituted C4-C,, cycloakylalkyl; unsubstituted or substituted Cg-Cy, aryl;
unsubstituted or substituted, saturated or unsaturated C;-C;, mono or polycarbocyclyl; and
unsubstituted or substituted, saturated or unsaturated 3- to 12-membered mono or
polyheterocyclyl containing 1 to 3 heteroatoms (preferably, the heteroatom is selected from N,
O and S), provided that when X is nitrogen, R, does not exist; when X, is nitrogen, R; does
not exist; and when X3 is nitrogen, R4 does not exist, or
each of Ri-R,, Rx-R3 and Rs-R4 pairs may be independently fused to form a saturated or
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WOresdasaseis selected from N, O ané S), provided that when Xi is

unsubstituted or substituted, saturated or unsaturated 3- to 12-membered
mono or 30 polyheterocyclyl containing 1 to 3 heteroatoms (preferably, the

nitrogen, R2 does not exist; when X2 is nitrogen, R3 does not exist; and
when X3 is nitrogen, R4 does not exist, or each of Ri-R2, R2-R3 and
R3-R4 pairs may be independently fused to form a saturated or

WO20QR44 45436, qgl%%n%&%ﬁ%a%ﬁ%f&éﬂ%@téo& cl]el( &HB &fle heterocycle

carboci/cle or heterocycle %e erab the heterocycle contalns i to 3

CIRR EB%E%%%%?EE o h of RS, R6, R7 and R8 may
be sargecbrobliferBat Binanis ﬁ%aﬂ@yebﬂj%ﬂmﬁj@@ﬁéwt faoavi shedgpensiently selected

frepngistigraupl turdrawgrof yaiowsn:; Ulﬁbﬁiﬂb@itlwmmf t&t&ﬁﬁﬁtﬁmme@@ptlsyu kyl:

uﬁs%‘r% %é)t/brqu (38[1t-§%éB%I (l:Ff oxy‘gﬁz/ unsu g’kﬁ?t%?ﬂ%rg %u tufed Cl- F% e
My s iR o ek Fédc@!ﬂa@é &|kwba‘&fgt?€s‘?rtafea Pﬁted Cr-Ce
akkoRptiunadCLEE diatobitiksd lﬁ]é@ﬁ)bdmwdsdwr sobdititeet ©p-Lipstituted C,-C;

aﬁkﬂﬁ@ﬁ&ﬁh@@ﬂ@ﬁb@ﬂ@ gfddpgww.da ide; aduslRIcalgRyde D YE@XMRsituted

g’%tute%q ?]Jé%j %ﬁ)ﬁ y%neg %&&%%?U'E&? ) b&(t]l' g ggllthlonyl

unsubstituted or su |tute

o wﬁypruﬁge%@%ﬁe&b%uﬂgywml SRR, e CioCy
oxinwatisfitutedstitsteostitateeti Obds, nanvadkity i nssiistitutestoosubstituted Co-Cq

MMHF@F&I% %o@ﬂfk"ﬁﬁé@%ﬁﬁ&%r @Ql!ﬁﬁl@lﬂadu SUEYERE. Qitro; ammo and
E%itca)d &2?\}3/?({:1 noUbr‘:Etr a ('ap(\?\h%nd C o |c aughgrq(% %?ached

atom to Whlcﬁa{ e are a?ta
”@%é‘?ﬂarﬁlﬁﬁﬂﬁw (@) Gl ovyineed pesesy - op R %QGPFB'?@@%QHB?V W'th a
cavitbn aatbn ¢caurolanhetteen de \athaciedheasy sicen thaehsohyh gyodpr(G-s03 arbibivylyl group
(@.Egyp (C=0) or thionyl group (C=S), L may form a carbonyl group

(-C(= Ifonyl S arbony

-CHéCzT%) Y on%‘%é égu kglp(%lr)) amp¥nyF élgé %r? n#)’o%ﬁllalkyl
CyRY ((@(ﬁgwphﬂwd@dy@(@kélé@f@q‘%ﬁl@e%‘fwuH%%Wﬁg $#(=0)CH-) or
ttsatyrgtedpgra(aspyueated C3-C12 mono or polycarbocyclyl substituted

with 335&%&&%&%%@ r@&ﬁgﬁﬁ%‘%%ﬂ.’u%g ar Iﬁ%rﬁé@r@b% qnono or

mon yh tero l ontainin 3 het roato referab
PRV B SR 195 sefimboiEiee S t0 12
m@mhg@wgmgtezﬂ wnwhagnomaxdngommmwheﬁ@iﬁ émqﬁm asigrly, the

h&&bogcipdefandent\s selackechiseanctigl Gis i consis By arf bbiyidra@eitited with
Rh roxy #nsubstltuted or substituted C1-C6 alkyl; unsubstituted or
Substituted C2- C7 alkenyl; unsubstituted or substituted C2-C7 alkynyl;

C1-CERF SRR o R Re el RleRsneiety et peier. &%%QWRW consisting o
hysreopstiutenkyrussietituted € S0 RO G1: CnalipstinaditontesLpsihréated C:-

CF ey halpallkamited VoG tRSLOSILARE ) SOPEtitiiedyaHyP unsubstituted or
SHIRAIYE ., haloalkyl: unsubstituted or substituted C,-Cs alkoxy: unsubstituted or
subgtituted C;-Cg haloalkoxy; halogen; unsubstituted or substituted C;-Cs akylsulfide;
unsubstituted or substituted C;-Cg alkylthionyl; hydroxamic acid; unsubstituted or substituted
phenyl; cyano; nitro; amino; carboxylic acid group; amide; C;-Cs alkylamide; unsubstituted or
subgtituted C,-C; alkanoyl; aldehyde; unsubstituted or substituted Cs-Cg ester; unsubstituted
or substituted C5-Cg esteroxy; unsubstituted or substituted C;-Cg alkylsulfonyl; unsubstituted
or subgtituted C;-Cs oximealkyl; unsubstituted or substituted C;-Cg aminoalkyl; unsubstituted
or substituted Cs-Cg akylcarbonylalkyl; phosphoric acid group; and N-oxide,

provided that when Y is phenyl, i) at least one of Ry, Rip and Ry, is hydroxy or ii) all of
Rg, Rip and Ry; are other than hydrogen if none of Ry, Rip and Ry, is hydroxy, and when Y is

pyridinyl, at least one of Ry, Ryp and Ry, is not hydrogen.

Preferably, in the above Formula I, L may form a carbonyl group (-C(=0)-), sulfonyl group (-
(=0)2)

9-2010-00282
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30 unsubstituted or substituted C1-C6 alkylthionyl; hydroxamic acid,;
unsubstituted or substituted phenyl; cyano; nitro; amino; carboxylic acid

WQrongsi4aatde; C1-C6 alkylamide; unsubstituted or substituted C2-C7 9-2010-00282

alkanoyl; aldehyde; unsubstituted or substituted C3-C8 ester;
unsubstituted or substituted C3-C8 esteroxy; unsubstituted or substituted
C1-C6 alkylsulfonyl unsubstituted or substituted C1-C6 oximealkyl;

or tHidRYRSHY bstltuted C1-C6 amlnoalkyl unsubstituted 35 or

titute arbonylal phoric acid and -oxide,
‘%ﬁf?@&ea ﬂ%ﬁ%&ﬁsﬁ%@%ﬁe H R R R T e aha s
Indﬁwms}mﬁﬂp@tﬂcbfrm,tmgm Rﬂ@@l@ﬂh@fr tiyaroosirbgdiaXy nonwiestiRied or
wbaimdtead@m i%IEMgrQM@IMG%IY%S%m&inﬂI -6} leasianiye ofiishRi®ted or
no en, Prefera 1y, rmula |, L ma

S‘Jb%gr t%dr?y % atl @’}OME. %} bsstl} ony gr%@ps)} &%} g(%)gl ?Wg%%yﬁ@%@@ o
(@@Mk pﬁqpyé YR nitro; amino;
and%armuymd aemlj;T@préi FR&nRRGangme mﬂyahmmamm wiffeientrandyis attached

ma) YRR IRRREED Y RO &8 esigling /f QysFogs M%Hﬁ%carbon

unsubstituted or substituted Ci-C4 alk unsubstltuted or su stituted

AoBHLY fﬁ%?lgﬁkﬂeﬁ%ﬁ%rﬁgﬂ%f&r&%cﬁ?ﬁgﬂﬁf%%?&) AIRBYLAUBS R d
PretsrauinsiitubechEive FdvaidalkoXyisusesedtatifocettbe gobstitngeiapaCsaturaied or

un@ﬂ!ﬁ%&@% @'@%BCMW@%M%Q RIBRSHYGE P@F%Mb SY@Ridd BPuRBHNRed 5-

R6 to ether natom to

baoxyli
© G AL B SRR LRyl cortans
1 1g r%@ﬁt?@ﬂtgﬁﬁﬁe@?t%ﬁm Noge st Qlittne b%lﬂgowbdiﬁﬁﬂdl\v\ihlaa tReyaaeeRu,

wh@téaqbgepkllgw FQET&@tﬁ@éﬁﬂéﬁbﬁéﬂHQiﬁﬁﬁ@h@fvﬁmwd'f Lgroup (C=S). 10

r
Pre%f ﬁmgtﬁﬁ %éagenﬁégﬁﬁggepd%”%G car % %ubstleé ?h%égc@srg&% the
grog, oRS Fngr B&@(R&?@d%?@ﬁ&a‘t‘ﬂ?d‘?é‘&%ﬁg r691ﬁ|?§ﬁ+t5%?éa ﬁeéwby&wbﬂ'tuted
or eanstainedgCl-©@ hiledyatombipnaéerably e ietctrcyclikoaptainsibttitotdd or
subg?t[ﬁée%,t @%&%ﬁ%ﬁ? ﬂ&@éﬂ Grandmkand BRiae RHPSHHE PY}SHQ ﬁ?ro amino;

d1 R11, wherein R9, R10 and R11 are the same as de d in the

Caf%%lié ?—%%ﬁ[ﬂapr A8 357 Sre A ECAHERRH BT A PRIIHS RaCrAtpnovt:
aldenydeRurisibstiidtademdobstitutedeCided fen tinsulegtbulecconsibaiigtest Gy drogptanoxy;

unslbRNY SMERERIHIRT o, SHORNIMEAN Cina btk Whsubatikie €, 2, oximealky;
g&)%tl ef}ed Ci- C4 alo Ik SUbSt'B?fEOJ or sub tytteg Ci- C4 %ﬁqu Co
unst St tute’d é1'R or 7

Ungubstutd 8Y or s koxy ogen uNsuby _
alk&ﬂew@anﬂa@nﬁmhw@ah%ﬁr@fpamm QdapoXpNtdaditngratien amiriehenyl, i) at
|eadt b 6f sy RyFUEle RINBLINEIEIEEr O SU SRy (ed, GAd s, alkadaw tR&h hydrogen if

non%gfﬂ}{ute%%ﬁ%% WO&) ,S Un&&ﬁ%l&i&%@ §ﬁ£)eé¥|{ute§ %:at%lﬁ? dF?lO and Ry Is

MERIAony!: unsubstituted or substituted Ci-C4 oximealkyl; unsubstituted
Pretsranmsntmeab@:mmmnbmyi ol RstS RR crar RyRs phitecha) S dependently

fuséi HX'?@&P%[B&%P&% BPARRAYHE@E AP EMBMBRLLARRRIR A Rk AR WE §lherein
the hetergcycl 3/ pre?erably contains 1 to 3 heteroatoms selected from N, O and S.
Preferably, in the above Formula I, each of Ry, R,, R; and R, may be same or different and is

independently selected from the group consisting of hydrogen; hydroxy; unsubstituted or
substituted C;-C, alkyl; unsubstituted or substituted C;-C, haloalkyl; unsubstituted or
substituted C;-C, alkoxy; unsubstituted or substituted C,-C, haloalkoxy; halogen; unsubstituted
or substituted phenyl; cyano; nitro; amino; carboxylic acid group; unsubstituted or substituted
C,-Cs alkanoyl; unsubstituted or substituted C,-Cs alkoxycarbonyl; unsubstituted or substituted
C,-Cs akanoyloxy; unsubstituted or substituted Cs-Cy9 mono or bicycloalkyl; unsubstituted or
substituted C4-Cy; cycloalkylalkyl; unsubstituted or substituted Ce-Cyo aryl; unsubstituted or
substituted, saturated or unsaturated C;-Cig
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least one of R9, R10 and R11 is hydroxy or ii) all of R9, R10 and Rii are
other than hydrogen if 25 none of R9, R10 and Rii is hydroxy, and when Y

W OqaithBybeat least one of R9, R10 a8d R11 is not hydrogen. Preferab®y2010-00282

in the above Formula I, each of Ri-R2, R2-R3 and R3-R4 pairs may be
independently fused to form a saturated or unsaturated 5- to 6-membered
carbocycle or heterocycle, wherein the heterocycle preferably contains 1

motB %r*m eb%@%ﬁér&n&&%ae&b&ﬁ@& Eaf&@&lyoriﬂﬁ%%&i@ to 10-
Form Ia [, eac f Rl R2 R3 and R4 e same or dif dis
L ) oo

MerReE WBE%HQ BRI TIPS ‘?ﬁaalﬂnﬂﬁ/@(
s slesigdStnuted @rarsnsmmmde@ummﬁwumwgqm@ @@emsmavhen X2 is

nitrbdek R atea il euastistities Ok wibgdtute ddes fof adikoxy; unsubstituted
or substituted Ci-C4 haloalkoxy; halogen; unsubstituted or substituted
phenyl; cyan; nitro; amino; carboxylic acid group; unsubstituted or

In EignaivRePIBUELCE RIRSTHIR; @RS Mlutsd brstBaatQtck ygodky!” can be a
moradkspayaikkibh oaydh uas ubgiitptepyQr sydiskitiied cycxteatylkasyoldiaesyl, cycloheptyl,
cycSREPSHIHEY bR OSHIHER &c%ﬁf@%ﬂt‘&’ﬁ‘&j%{/ RIEY AR KY iHANSHR SRS & two

substituted C4-CT1 cycloalkylalkyl; unsubstituted or substituted C6-Cio
of 531‘5’/@9’?\%(6@[‘?{5}’@%%}1 %Bﬁi EHAbE 8 urated or unsaturated C3-C10
W02009/145456 8 9-2010-00282 mono or polycarbocyclyl; and

In M@%@ﬁgtﬁsﬁqﬂ ﬁ@ﬁﬁ@l‘&%ie%&%af@@fmdéf@l?ﬁ%@ﬁ?gr%d%mfo%ém b%%e a

r pol erocyclyl containi heteroat
ORI EAbica e PR 0 PP et Yy tfonepty
cyctiadyemdregctnesyhod expslymickas i? phtained gy riheBidigeef iae samsa cadidferent

twodRE oM OISSHIEr ARRDcyBbAlaRS BOt& NIy D (artetarpry pHeayMotladptany!), but not

limREg %egghe example of "C3-C12 mono or bicycloalkyl" can be a
monocycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl and cyclononyl, or a bicycloalkyl obtained by the

In thestbovefFrbvenskenh caqur efidfalnendstsingpl © bb asatimae oy cleatinded B4 tto AR} insitesbred

motBELRyhE L8 ﬁbﬁ}ﬂ%l E(HHTM@:J, r%tef&ﬁ%m@'%aﬁw&. W i3t dmi ?Iazolyl

mono of polycarbocyclyl" can be a monocycloalkyl such asc cloprop

beRURISH, S/RAENEn ST By RIONERY - c%'mbt)wr CICYER)Y R é(l'orPé{Fﬁ?P'y'
pyradigybohyeioidalky| isbitzazely|byi shefalsio npyfi taa mdmisabeckfieyeny! twabromenyl,
.ndawe.ﬁcﬁa&em m@mﬁay aw pr pieRAYY! CRoRAPIPIByBRSRYMNAT piperidinyl,
era? ¥ not 15 i fnr#ﬁ?edE ereto. In the above Formula I, a preferable
p'p an‘Yp %Ur u0g SRS A ERed 3- to 12-membered mono or
polyheterocyclyl containing 1 to 3 heteroatoms" can be thienyl, thiazolyl,

In ithidaseld, Fbﬂrmimidamlﬁrdémwei@wgby@iomﬁow Byl afiafenydan  be
| , ly

o B RO SRRSO comyory.

cyclohexylethyl cycloheptylmethyl cyc ethyl cyclooctylmethyl or the like, but not

limited thereto.

Preferably, in the above Formulal, X, is carbon, and each of X; and X3 isindependently carbon
or nitrogen, provided that at least one of X, and X3 is nitrogen.

Preferably, in the above Formula I, each of R;, R;, Rzand R4 may be same or different and is
independently selected from the group consisting of hydrogen; unsubstituted or substituted C;-
C,4 dkyl; unsubstituted or substituted C;-C, haloalkyl; halogen; unsubstituted or substituted
phenyl; cyano; and unsubstituted or substituted, saturated or unsaturated 3- to 10-membered
mono or polyheterocyclyl containing 1 to 3 heteroatoms (preferably, the heteroatom is selected
from N, O and S); or each of R;-R,, R,-R3 and Rs-R, pairs may be independently fused to form
a saturated or unsaturated 5- to 6-membered carbocycle; provided that when X is nitrogen, R,
does not exist; when X, is nitrogen, R; does not exist; and when X3
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indolyl, indazolyl, quinolinyl, purinyl, pyrrolinyl, chromanyl, pyrazolidinyl,
piperidinyl, piperazinyl or the like, but not limited thereto. In the above

Wznoatikbasa preferable example of "®4-C12 cycloalkylalkyl" can be 259-2010-00282

cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl,

cyclopentylethyl, cyclohexylethyl, cycloheptylmethyl, cycloheptylethyl,

cyclooctylmethyl or the like, but not limited thereto. Preferably, in the
isnft  RouBsad: aXils carbon, and each of Xi and X3 is independently

T A et o o B R R o
hetgaﬁyél ofniefrspblys thechRieriopyelsctonieimsyldel8dieier prberstsel etot iy @orisistingd S)

wb&fthhé@r@/ﬁﬂmgu RMARIIRYTEA R SHIPSITRIEShER, Ch ety atRsasditbia dnahe above
lPs ituted Ci-C4 haloalkyl; halogen; unsubstituted or substituted 35

egﬁrenyl cyano; and unsubstituted or substituted, saturated or unsaturated

00 HisBRIR Bormbif o pRecRor 7Bf) Reolstapeag deny aselected from the
grobe@ieaoy 9 prefereh\hydiexpeternbsintés setabsatitdiom-Ol, Akgnditg)stituted
or S?c%ﬁt&fe@ Re, R%r&&ﬂ“%%&o&%u%”&'Q&é(ghﬁtéadéP@“Wf%ﬁ%Gb%uted or

form a saturated or unsaturated 5- to 6-membered carb cycle; provided

SUBH U466 & Sei 1AARRHIYN, IR99B R iRt ‘@E%%%ﬁe??‘ﬂzg@lmtréﬁ%rw&@%ﬁ
subsitititegi sternelywpremi 8l Wa20097111 54 B¢ - ZDmlmaaﬁemfnRﬁoﬁ?eﬂarmRn is

hyog&@/Sd?QI)edLSBf Efefﬁﬁ?‘% Fﬂlﬂét\?e%?ﬁ%feﬂ'%ﬂrm%k!l‘% |:r5]néﬁeaép\3§‘gatﬁ|"1 o9 Ry is
mempere e or ne erocy erer e erocycle
e S TR et AT A
Achgj,l mto apigf Rﬂ.@, me@mmgf Ra pregent R‘Y@ﬁ@@ tinghe-ahrvekansfiledd in

th&a@hwe(ﬁ ¥epsraa |s Rigiesaiehtl readhmbomier duefnpiayidepeht of RSst one of
c%' |er%LELro erQdependently selected from the group consisting of

hydr Xy; unsubstituted or substituted Ci-C4 alkyl; unsubstituted
ﬂﬁﬁ"ed%| Re Akl i)y e rems <t er et ﬂﬁéﬁtﬂmeﬁw axesigd from

theugmubstdumdu ng sbbisydirdgeh Cingatdig]oaldubxtitutealogre rsubstiotecarOorylialkyl;

un<HGHEIQURy 298 dRubsiLted g 1R FubGIHed fRICHP XY HHAMLEEIRL akoxy:
whenYlsEgL(%n?/I 1) at least one of R9, R10 and R11 is hydroxy ori i) all of

UNSHTIRY O R B e BRI o OHEFo RUPBR PR PR PRI i
grohydrangpbstitdtedhen ‘duissiiytedinGh-@s |eenoyle ohRbstRieiand Ribiitatsd C,-Cs

auk&ag{éw&w %E%glﬂlﬁe%f)oﬁ Q)&fﬁ[&@&‘ @%@%ﬂdka)’r‘(%ﬂb%t@ @[%&?/Tt‘téﬁa’%ﬁmltuted
n ve Formula i, e an IS 1IN naen ca n or

o r%gteﬁﬁdo prow ec‘ijuﬁat arﬁs?gaéag onsor28'XP R0 B 38%%09/ |yo'ér¥11 e%ac‘i’fdyl
prowﬂRiLthmvfméﬂé RUoaREY Fhelegshiel @xla»fv@vehxammqeﬁ@m@w exist; and
whee ¢ tRArtaIger iR goeep eRnsisting: abbly HogeR, NRdRX vt IFURS ke dray be
md%b&ﬁ ?aute Ct% qg?g tltute@?%&”&?qﬁwgﬁatl&e%% gﬁéwtﬂ)@%"%}bocycle or

or su alkoxy;
heterocycle,

each of Rs, Rg, R; and Rg may be same or different and is independently selected from
the group consisting of hydrogen; hydroxy; unsubstituted or substituted C;-C, alkyl;
unsubstituted or substituted C;-C, haloalkyl; unsubstituted or substituted C;-C, akoxy;
unsubstituted or substituted C;-C, haloalkoxy; unsubstituted or substituted C,-Cs akanoyl;
halogen; cyano; nitro; amino; and carboxylic acid group, or Rs and Rs together with a carbon
atom to which they are attached may form a carbonyl group (C=0), or R; and Rg together with a
carbon atom to which they are attached may form a carbonyl group (C=0),

L may form a carbonyl group (-C(=0)-), sulfonyl group (-S(=0)»-) or thionyl group (-
C(=9)-), and

Y is selected from the group consisting of saturated or unsaturated C5-C;, mono or
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unsubstituted or substituted Ci-C4 haloalkoxy; halogen; cyano; nitro;
amino; carboxylic acid 20 group; unsubstituted or substituted C2-Cs

W Gdkasiayb46asubstituted or substituted@C2-Cs alkoxycarbonyl, 9-2010-00282

unsubstituted or substituted C2-Cs alkanoyloxy; C6-C12 aryl; and
unsubstituted or substituted, saturated or unsaturated C3-C12 mono or
polycarbocyclyl or heterocyclyl, provided that when Xi is nitrogen, R2

d%&y&%&ﬁym&ﬁ%&mmm@ﬁ&%&ﬂ% &Rt Sxiplicang GN%G&% B to 12-
nitrogen, R4 does not exist, or each ofaﬁl-% , R2-R3 and R3-R4 pairs ng%
e 0, 8 RN TR M T APt G i R 5. o et bt
Ro, it Berethergrb g luteroey eteriebengbly coalenet RS3 REr gioza seRgamh fpm N,

0 &g same or different and is independently selected from the group

consisting of hydrggen; h Xy unsubstituted or suhstituted Ci-C4 alky];

o SR E PRSI SR RHINIRE G b of
hydeoen BYRERy; S0sUpRiiBed it eePa died Stinfted Kl casHabHIRS 2 substituted C,-Cy
hal bahisyl b liistiiesi torealu s tisuibett el G -alk aanikyry ; hahegsntueshing; sitiQituted C,-C,

hal GIROS %@'o&gﬁ QUG 2FIH S AR ST BroBfh R AIROSHIRE W 2 fIBIR ted or

b
atom to which they are attached may form a carbonyl group (C=0), or R7
SUDHH B o GetHEWth a carbon atom to which they are attached may form

a cpriody] thauhéC¥ @) phenyhyi fat et caFE R, Growpd Re(FOMrsuiiarij) al of
Ro, HQURd (=R 3P RO 85aYR (i0R8 G &SK), aRARY, ik F6lR6I5IHamABeY is

%%gpégnsstm%fo S turatg or unt% t Fated C3-C12 mono or
Pyr oBo A58 T3 o6 0 B 58Y 53%8%%ocyclyl substituted with R9,
Acqdngnelarathersief esad eaberurent shthearesks- fyenpamenibe baveiorisde |

polyhetareicy cIX,cpatRINEadbiendRB)IPBIA BISnRIYIME EVEIaSHEY ke tewitBne of

9 nd.R11 wherein the heterocycle preferably contains 1 to 3

xl’r%&%%ﬁ%%n@ts%eqated from N, 0 and S, 5 wherein each of R9, R10 and

Ruu f8GRGE Ferfte Rasbiachiat RYPAMA S GHHGE0ME stiHPENdoaty gelgsted from
the hydup sy siithielcbgers ubbstibstietei 6F 4utkivlteth ST tittitgd onsubstituted or
subStpRif e Glafed il onliukiHRsy BRUses Russbalted, Chirdhak o, nitro;

_un_substl%uted or substituted Ci-C4 haloalkoxy; halogen; cyan; nitro;
amiggi A SRR 6" g RBRURe (LA e Bretbtitree costbopyely! or
heterstyriyty PO geo thdbd termX wilseirygin JRetings iobelististbereXafi ROYraE0, Radoes
not%d@t;i%rﬁaémg S r@}&ﬁé{b@énﬁ% a%@r@ﬂaﬁul%@é&gmpp%nd;@??@ﬁ%@ pairs

none nd Ruu is hydroxy, and when Y i ridinyl, at least o
e R A R e By BB, RS e R e 1o 2
atORRA S SHFIPEEAt A PMYEPresent invention, in the above Formula |, each of Xi,

X2 apgtXd indrrie pebae Ringatecanty ditingesnt rovisiedditatiailpadase from
thegg{r(aﬁ?ﬁ %%n%%ﬁ@?sfﬁ)daéér}jgﬁdem 8&@'}&! ﬁlﬁéﬁn&@% BARERPYRE.BEMFea or

[ erent a y selecte (
substituted C;-C, alkoxy; halogen; cyano; nitro; and amino,

L isacarbonyl group (-C(=0)-) or thionyl group (-C(=S)-), and
Y isaphenyl which has a hydroxy group in para-position to the attachment position of
L and is further substituted with 1 to 3 substituents independently selected from halogen and
nitro.
As representative examples of the compound of Formula | according to the present inventon, the
following compounds may be mentioned:
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-1-yl)-methanone
(compound 1);
(3,5-dibromo-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-methanone
(compound 2);
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-methanone
bromic acid salt (compound 3);
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the group consisting of hydrogen; unsubstituted or substituted Ci-C4 alkyl;
unsubstituted or substituted Ci-C4 haloalkyl; unsubstituted or substituted

W a2easH1abaney; halogen; cyan; nitro; dmino; and unsubstituted or 9-2010-00282

substituted, saturated or unsaturated Cs-C6 carbocyclyl or 20
heterocyclyl, provided that when X, is nitrogen, R2 does not exist; when
X2 is nitrogen, R3 does not exist; and when X3 is nitrogen, R4 does not

(§§'8Fbﬁnﬁﬁ&'ﬂﬂfr&&%ﬁer§l§ B33 AR RABRS bRy e idepBntaRdone

fused to farm a phenyl or a 6-membered heterocycle containing 1 to 2
%‘t@ﬂ%’ ZE‘éltrogen or oxygen, each of R5, R6, R7 and R8 may be same or
(Sffeianmartimstieie mbeadntB: 3elexdednyo Aol 24-bHd. glowa edndistietatone
(EresegRMNs)UNsubstituted or substituted Ci- C4 alkyl; unsubstituted or

e e e e

oup in para-position to the attachment position of L and is

(&Btdtibrooudastﬁyueﬂwﬂmﬁytp(emebmmemayodm&rmmﬂabﬁelqot@du fram)-

inaltf)o As representative examples of the compound of

Formula ?Crgccordlng to the present inventon, the foIIowm% compound
(ﬁ%gl 'Ef@fﬂ?e‘h%‘?{@éy phenyl)-(2,2-dimethyl-2,3-dihydro-pyrido[4,3-b][ 1,4] oxazm -4-yl)-

nia e Geoopdimgddiloxy-phenyl)-(2,3-dihydro-pyrido[2,3-b][ 1,4]oxazin-

3 yBunptban 4.d)e18 I23dhd do[2,3-b][1,4 1-yl
etk W"gﬁt";‘@?ttﬁen%t‘;( QP28 dtycropyido(2.3 b1 aloxezin L i)

SRS SR ound 2)
(saumhdmsoRhpRO)- BRI Brioy DY iotaz-it) nestasnmeat brymic

adﬂ%ﬂ}&(ﬁ@ﬂpomm)C acid salt (compound 3); W02009/145456 11

BB A .Sl R

o %lﬁ%ﬁﬁ’@uﬂ%@thoxy phenyl)-(2,3-dihydro-pyrido[3,4-b][ 1,4]oxazin-

(4, 3yOihydri pyrioiud4, Gsbifipa axediB)4-51)-(4-hydroxy-3-trifluoromethyl -phenyl) -
A&MR@%&B& %Mé}xy phenyl) (2,3-dihydro-pyrido[3,4-b][1,4]oxazin-1-yl)

ethanone (comp

(%é@'ahb‘?f&ﬁdﬂtdﬁ?farmiﬂhé%j’ (YRR AL SSRGS e

becrimebojt) sa ¢thiapoumel (mpound 7);

({ei*orﬁ&mtqm&;}isdf%ypﬁ@@nygtr%mm%hv&@&@ﬂyqtexaﬁﬂdpm ~A1@Hanone
xazi n?ll) 10 methanone (compound 8)

4-hydroxy-phenyl)-(7cyclopropyl-2,3-dihydro-pyrido[2,3-b] [
(11 &M@ﬁé&%t@@egﬁ%h@@@%gwrg@[SA-b] [1,4] oxazin-1-yl)-methanone
bromic acid salt (compound 15);
(3-bromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 3,4-b] [ 1,4] oxazin-1-yl)-methanone bromic
acid salt (compound 16);
(3-chloro-4-hydroxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[ 3,4-b] [ 1,4] oxazin-1-yl)-methanone
bromic acid salt (compound 17);
(3-chloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 3,4-b][ 1,4] oxazin-1-yl)-methanone bromic
acid salt (compound 18);
(2,3-dihydro-pyrido[ 3,4-b] [ 1,4] oxazin-1-yl)-(4-hydroxy-3-trifluoromethyl-phenyl)-
methanone (compound 19);
(3,5-dibromo-4-hydroxy-phenyl)-(7-phenyl-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-1-yl)-
methanone (compound 20);
2,6-dichloro-4-(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-sulfonyl)-phenol (compound 21);
(3,5-dibromo-4-methoxy-phenyl)-(7-trifluoromethyl-2,3-dihydro-pyrido[ 2,3-b][ 1,4] oxazin-1-
yl)-methanone (compound 22-1);
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(3chloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-met
hanone bromic acid salt (compound 10); 15

W @2600etmmssgehydroxy-phenyl)-(2,3-diny2iro-pyrido[4,3-b][1,4]oxazin-4-yl) 9¥8810-00282

thanone bromic acid salt (compound 11); (2,3-dihydro-pyrido[4,3-b] [
1,4]oxazin-4-yl)-(4-hydroxy-3-trifluoromethyl-phenyl)- methanone
(compound 12);

(832 BRI PREDH & X Hr(Gordirt! r@?éﬁrrﬂ?&rf&ﬁy#?&&ﬁ%}?izmo%% 1-
ethgnone 20 brorﬂéga%d salt (compound 13);

ST A el henyl)-(2,3-dihydro-pyrido[4,3-b] [1,4]
2xeipiomoydy (A thayibaey (st Fol it ayazin-4-carbonyl)-benzoic  acid (compound
263;5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[3,4-b][1,4]oxazin-1-yl)-
anone ic acid sa
R B e S PR 05 e
”’l!ﬁ@ﬁ'(ﬁ@bﬁ‘%ﬂﬁﬁ?% a‘%-alt (compound 16); (3

(W@rﬁe@bwmﬂw@wimweny%b&&d*ww{ﬁm/ﬂida[&dmﬂdréiy -phenyl)-
E%?e bromic acid salt (compound 17);

3chloro-4-hydr 1)-(2,3-dihydro-pyrido[3,4-b][1,4]oxazin-1-yl)-met
%aﬁawgrer@meo 4o AR o LS BTN e s |
(dohjmadiBe).-yl)-(4-hydroxy-3-trifluoromethyl-phenyl)- methanone

(é@mﬂBHBChlﬁétho -phenyl)-(7- meth |-2,3-dihydro-pyrido[ 2,3-b][ 1,4] oxazin-1-yl)-
5 dibromo- 4 ?@/ phenyl)- ( phenyl -2,3-dihydro- pyrldoﬂz 3-b] [
h

R]%Qa% f‘ one (compound 20); 35
(3 6cheeimeré- hy(*koxyophgrdﬂdr{r?yma@ﬁd 2 pinoxeys iAo Scbhy peaenbyl)-
nePERBAGIRBrAddind 27-2);

i e S TR o e SU

(e eds2

(&% Unromdrkioygiahend Ak (Y ko ordofesiy [ D4forkbiy ek oppyrislodaoBed
&([n]pg&gg%n -I- yl)-methanone (compound 22-2);

2,5-dibromo-4-(2,3-dih drotg) rido[4,3- bj[l 4Joxazm -4carbon 3/3 benzoic
(gemo(rgogﬁp%[] Oﬁs [4,3 Yl 4] oxazin-4-yl)-(3,5-dibromo-4-hydroxy-phenyl)-
nig[&uing Geoopdy (R 3@ihydro-pyrido[4,3-b][1,4]oxazin-4-carbonyl)-phenoxy]

2RLGIUA BRIy MBI BSIEB & )3-b][1,4 4-y)-meth
(((17 bromé) éﬂ)y dlhydgr/gsgyrldoﬁ[WB &Vﬁhgﬁ) I[14]oxazin-4-yl)-methanone

oxazm yI) (3,5-dibromo-4-hydroxy-phenyl)- methanone (compound
(@gjdlmcgq:]mggw@yﬂ%mogagqrﬁ yl)-(6-hydroxy-pyridin-3-yl)-methanone (compound
3d)4]oxazin-4-yl)-(3-fluoro-4-hydroxy-phenyl)-methanone
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-methanone
hydrochloric acid salt (compound 33);
(3-chloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 3,4-b][ 1,4] oxazin-1-yl)-methanone
(compound 34);
4-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-sulfonyl)-phenol (compound 35-1);
2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-sulfonyl)-phenol (compound 35-2);
(3-chloro-4-hydroxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[ 3,4-b] [ 1,4] oxazin-1-yl)-methanone
(compound 36);
(3-chloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 4,3-b][ 1,4] oxazin-4-yl)-methanone
(compound 37);
(3-bromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-yl)-methanone
(compound 38);
(3,5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-yl)-



10 (compound 26);
(3,5-dibromo-4-methoxy-phenyl)-(7-methyl-2,3-dihydro-pyrido[2,3-b][1,4]o
W oaiasudbemethanone (compound 23-1); 9-2010-00282
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(3,5-dibromo-4-hydroxy-phenyl)-(7-methyl-2,3-dihydro-pyrido[2,3-b][1,4]ox
azin-1-yl)- methanone (compound 27-2); 15
(3,5-difluoro- 4 methoxy phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)

méﬂ%%@ gyind 28);
dlﬂ ?@éﬁ%@@%}ﬁ?%% Il'?y(gz o3p3(/jrl|}&¥[j§0 Bff Iﬂ%xazm “yl) ]met%g”(])ndé y)-

(‘(Qmw@%dlhydro pyrido[4,3-b][1,4]oxazin-4-yl)-(3,5-dibromo-4-hydroxy

(3G B 28 EBISRA( TP ANDEr S8 do[ 3,4-b] [ 1,4] oxazin-1-yl)-methanone
gﬁgi d|cglﬂo pyridin-4-yl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-metha

e c ound 31);

2(9’3@ diRkRane: fbi)ﬁ%f@[ﬁ!@tmm' )R thoAN PR iAgidrel L A o-4iyl iriRarne
(comsploooyRund 32); 25
(SuARFEPd Y z@&%am)zl(ﬁﬁ (SIMRPIIALS S- hrdiRA-4-Y1)

-methanong hydroch ric acid salt’ (compound 33);
(PRTRAYSL 4y droxy-phenyl)-(2,3-dihydro-pyrido[3,4-b][1,4]oxazin-1-yl)-met
(hanipmyelr¢guynigiepdidebI3 4] oxazin-4-yl)-(3-hydroxy-isoxazol -5-yl)-methanone
gd,e?pgu,qidmggro pyrido[4,3-b][1,4]oxazin-4-sulfonyl)-phenol (compound

@%@1&%&6 Y RS B A A SO 2 SR
biEbfxsagdL34] Zpetiignone (compound 45);

(ghlamdmbglair@uw@!mﬁ@ymﬁﬁnod)tﬁaMrh&tﬂwmwiw»[ﬁédh]yﬂrcﬁbyrido[z,s-
bﬁ;iafﬂé}%&'ﬁ{ %y’dﬁtﬁ%ﬂ éﬁéﬂﬁ%ﬁ ro- ? yrido[4,3- b]Ll ,4]oxazin-4-yl)-met
1H§,§Oﬂgrq@8mm@?9n 2,3-di hydro H- pyr|d0[2 3-b][1,4]oxazin-7- carbonltrlle

(¢Bqipamub4Z-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-me

1IPRBANE AR BBz 1)- 2 3 d| dro-1H-pyrido[2,3- 5[14 oxazin-7-carbonitrile
( 5-dichloro-4-hydroxy- phenyl -dihydro-pyrido[4, b]ﬂl 4loxazin-4-yl)

W@%ﬁg/ﬂ@h% 13 9-2010- 00282 methanone (compound 39);

(@wmmwm@mxy-maamw7(zsemﬂnnmwyp»mmM}pm@ommnwmm
haNRithalRRAEREMPELARYS _

‘/i 4 o>f§rz¢1 lé)ﬁfmﬁt )(?é/rt(l)'?anals5 yg%c%n?p%her@ E%%Yélﬂ%%fbﬁ]ho[z’&b][1’4] oxazin-

1%@3@6mm@mﬁ%?@ﬂ9)phenyl) 1-(2,3-dihydro-pyrido[4.3-b] [ 1,4]

(®Baxbiofhyl-Byarxgenyl)-[ 7-(3-dimethyl amino-phenyl)-2,3-dihydro-pyrido[ 2,3-

b][1,4] oxazin-1-yl]-methanone (compound 50);

(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-methanethione

(compound 51);

(3,5-dibromo-4-hydroxy-phenyl)-(7-pyridin-3-yl-2,3-dihydro-pyrido[ 2,3-b][ 1,4] oxazin-1-yl] -

methanone (compound 52);

(3,5-dibromo-4-hydroxy-phenyl)-(7-furan-3-yl-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-1-yl]-

methanone (compound 53);

1-(3,5-dibromo-4-hydroxy-phenyl)-2-(2,3-dihydro-pyrido[4.3-b] [ 1,4] oxazin-4-yl)-ethanone

(compound 54);

(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-4-oxa-1,9-diaza-phenanthren-1-yl )-methanone

(compound 55);

4-[2-(3,5-dibromo-4-hydroxy-phenyl)-2-oxo-ethyl)]-4H-pyrido[ 4,3-b][ 1,4] oxazin-3-one

(compound 56);

4-(3,5-dibromo-4-methoxy-benzoyl)-4H-pyrido[ 4,3-b][ 1,4] oxazin-3-one (compound
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(compound 42);
(2,3-dihydro-pyrido[4.3-b][1,4]oxazin-4-yl)-(3-methoxy-isoxazol-5-yl)-meth

W Gronad 4teistpound 43); 10 14 9-2010-00282

(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-(3-hydroxy-isoxazol-5-yl)-metha

none (compound 44);

(3,5-dibromo-4-hydroxy-phenyl)-[7-(4-trifluoromethyl-phenyl)-2,3-dihydro-p
sy§ido[2,3- b] [1 4]oxa2|n -1-yl]-methanone (compound 45);

e A
W@ﬁmw‘iﬁ’éihoxy benzoyl)-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazi

(@ﬂ&ﬂ&ﬂ%ﬂ?ﬂﬂo{ﬁ%}{@%éﬂn%ﬂ) -(2,4-dihydroxy-pyrimidin-5-yl)-methanone
rS;QS d| mo-4-hydroxy-benzoyl)-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazi

arBon ile (compound 47-2); 20
(%é@lltwfemldo &h %ﬂﬁﬁé%hw W3- il BY R BRI MRS RIS 3
(cbifpodiadein- 1-yl]-methanone (compound 48);
(é%%g?gmf}dmﬁyf%yﬂh@qwqwngﬁ HUEQ- E%%‘Mghr%u%ﬂ.@yﬁfwyf Igelerin-1-
yl

4Joxazin- 1-yi|-methanone (compound 4
BRI LPYBPE%S Frenyl)-[7-(3-dimethylamino-phenyl)-2, 3

(3Mxmmquum@%pr@ﬁy@mﬁmdmzmﬂwmmmmme](mmpawmdmanone
0-4-hydroxy-phenyl)-(2,3 -dihydro-pyrido[4,3 -b] [ 1,4]

thanethlo ompoun

<§§ .%fp@93 R L e Ay A sy i A R |
bl ujtezin-LhyAlmethenaasdernpasntaiind 52); 30
(i%ﬂrdi@fﬁm%ﬂm?f%ﬁhﬁﬂ@f(Jofdﬁ?ﬂgg;bhaqﬁ)-Qibédiiﬁ?dﬂyﬁﬁﬁﬂaﬁﬁ,@] [
bﬁfé?é%% 2 W%?O%%e%h%nn}%o Fahydropyidol 3b) [ 1

469@@@ qq,gwygf@(y(gggﬁ%haé g dro 1H-pyrido[2,3-b][1,4] oxazm -yl]-
béBzonititilknjeuprdebyd aaxy-phenyl)-(2,3- dlhydro -4-oxa-1,9-diaza-phenanthren

(313 XIBM@@H%@X@EW{’PW% ﬁ%rometho - phenxl) -2, 3-dihydro- pyr|d0[2 3-

5-dibromo-4-hydroxy- -oxo-ethyl)]-4H-pyrido[4,3-b] [1,4]

oy A P cdepocnd o7
14433543iﬂamm-#imﬁr@xy-bamwﬂwpwmd[ﬂ -Byblje[ 2 kHziglG@ime7-yl]-

ﬁ@ﬁmp&Haq)Ng 6 14 9-2010-00282 57);

é%% grlf?rﬁ%nl%d' GIOSHIRS eP{yRi i‘?%‘)m@h%% aR YRR RaRs kAo
b][1 4] oxazin-1-yl]-methanone (compound 68);
(4-hydroxy-3-trifluoromethyl-phenyl)-(7-methyl-2,3-di hydro-pyrido[ 2,3-b] [ 1,4] oxazin-1-yl)-
methanone (compound 69);
(3,5-dibromo-4-hydroxy-phenyl)-[ 7-(1H-indol-4-yl)-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-1-
yl]-methanone (compound 70);
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-methanone
sulfuric acid salt (compound 71);
(2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-carbonyl)-phenolate  sodium  salt
(compound 72);
(2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-carbonyl)-phenolate potassium salt
(compound 73);
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-methanethione
trifluoroacetic acid salt (compound 74); and
1-[1-(3,5-dibromo-4-hydroxy-benzoyl)-2,3-dihydro-1H-pyrido[ 2,3-b][ 1,4] oxazin-7-nyl] -
pyrrolidin-2-one (compound 75).
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methanone (compound 58); (2,3-dihydro-pyrido[4,3-b] [
1,4]oxazin-4-yl)-(2,4-dihydroxy-pyrimidin-5-yl)-methanone 5 (compound

WGEN92B4ti6ydro-pyrido[4,3-b] [ 15 9-2010-00282

1,4]oxazin-4-yl)-(2,6-dihydroxy-pyrimidin-4-yl)-methanone (compound
60);
(3,5-dibromo-4-hydroxy-phenyl)-(7-isoquinolin-4-yl-2,3-dihydro-pyrido[2,3-

Th@he&rﬁe&lﬁ?’iﬂé'&)}n Pl REIERARRE KRR RRMBAE ) Bordance with the nomendlature
el o phen 6 Yo Bl E AT AR e
of Qalmddgf@ﬁib 4 hydroxy-phenyl)-[7-(3-trifluoromethyl-phenyl)-2,3-dihydro-p
yrido[2,3- b][ 1,4]oxazin-1-yl]-methanone (compound 63);
3,5-dibrom dro hen (- romet ihydra-pyr
As %%q—éer %. Eﬁ% Xa%r%]’_ i t[%a%%?r%f’ tcegr‘n p%%rsp ?@%P?‘lzt}’uped YOhat, or
wb@t@%’-&%\%?ﬁﬁ WIRYBP6)- H@ﬁ%@ifl?@@ioﬁl*ﬁﬁj%e'it%fﬂﬁ/ 8- gpqh as hydroxy;
oxal,dHoxazin-GsydkberzontiolkiconpayndiGixy or haloakoxy; C,-Cs akanoyl or
hal &é%ﬁr%%&hx yni?.%e %Wl)ny &%ﬁslf'&oap(aeweg%wﬁmbo? SiltACid

-pyrido[2 L xazin-1-yl]-methano éaé(com oun
o 1R el oI o e Wegsﬁ%[ﬁ Ly \-
oxislgyziamrey]] Cpk(éﬂﬂ]éxdmnejnel(lebmgomdwnlc acid; C;-Cs alkylsulfide; Ci-Cg
ak ﬁrﬁoﬁwmﬁqé hya )-G:G-mekineigyridie; y)-amirbaNAro-RY;-c,

E} Qlﬂ&ﬁl f???féli% T h@ﬁ)g(*fgr‘é?gﬁl( Ound 6 é‘Fo _pyrido[2,3-b] [

1 ,4] oxazin-1- yI) 25 methanone (compound 69)
Unlegsdrebhtione-éiiyarexyarbe sy as referred herein and akyl residue in other

wb?.t@eﬁ’% o '&;%n?pl%' YRR P Plred R bt KR R AN OR%so, halogen
inclugles Wﬁ?ﬁﬂ-ﬁ?@ﬂﬁ%ﬂ%@?ﬂm ne(Brymgddeeipsidiof4,3-b][1,4]oxazin-4-yl)

-methanone sulfuric acid salt (compound 71); 30

Thé%@fm Hmarl P%&&M&%[ﬂwé BAIMAGA-FAIP B FRRGRALA The

DSR2 (P FHR T YR O OBk P SR eGP o
meigqobtissisi Largeaita (colwponheorBlegraphy filled with normal phase silica gel (Merk,
0. oﬁ@@d@@@%%@@h%ﬂ@baﬁw edridtay ésrnpdriseithaobibphy filled with amine
i R AR HTUOrgRestioaed gal SRmpgund T4),
fractiqnaliens fH|BAoiM ceuerpaPOSER IR AR TR, SRVh F8rBle) - Wiidepr esperiing srbvent,
pregirably il keBYassmkeinof Herenéc emp aabadtd 5di chl oromethane and methanol for normal

phase and mixture of water and acetonitrile for reverse phase.

The compound of Formula | according to the present invention may also form pharmaceutically
acceptable salts.  The pharmaceutically acceptable salts includes acid addition salts prepared
by acids forming non-toxic acid addition salts containing pharmaceutically acceptable anion, for
example, inorganic acids such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid,
hydrobromic acid, hydroiodic acid, etc.; organic carbon acids such as tartaric acid, formic acid,
citric acid, acetic acid, trichloroacetic acid or trifluoroacetic acid, gluconic acid, benzoic acid,
lactic acid, fumaric acid, maleic acid, etc.; and sulfonic acids such as methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid or naphthalsulfonic acid. Salts with alkali meta
such as sodium, potassium or the like are also included. In addition, salts with other acids or
bases which are conventionally used in afield of art relating to aromatic amidine derivative or
lactam derivative, may be included. They are prepared according to conventionally known
processes.
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W02009/145456 15 9-2010-00282 The names of the compounds
described in the above are in accordance with the nomenclature method

W@anaeniuaaeeersion 2.1) using the stru&ures provided by CS ChemDrawg-2010-00282

Ultra software of CambridgeSoft. 5 As used herein, the term
"unsubstituted or substituted"” refers to unsubstituted condition, or
substituted condition with one or more of proper substituents, for example,

ThSSS BN PXYor SR i VNt dn s G &Rl d 2F RIS RIK ek fiH B, 3lKQ¥i08 inhibitor,
haloalkoxy: C1-C6 aﬁﬁ?no | or halpalkanoyl; he(lillo%qe%;eU no; nitro; amino;

of Ui B e T PR RSP R SRR Bl A 2.7 alkenyl
C2-C7 alkynyl; C1-C6 hydroxyalkyl; phenyl; phosphoric acid group; N 10

e S e repars
alkylsulfide: C1-C6 alkylthionyl; C1-C8 alkylsulfonyl; C1-C6 oximealkyl;

oG e St SR bl “H R IR e G GRS precen

invessian fo RIS SEPSPans axereomies DR fntuiRd FotmeHiise, alkyl

substitueet as referred herein and alkyl residue in other 15 substituents

MotPEGHATRIE 1K BN RRI L EETRI T RN B% RBLARA ) LIAN6h etk AlgSration

halogen includes fluorine (F), chlarine (Cl), bromine (Br) and iodine ().
MetpRgsddp XmE ERE M RS 2Rt ASPERIGNE ke present invention may be a

racemate. The racemate can be separated into each isomer by
Pr&RPNESHIRN@hS§Raration methods, for example, a 20 method using a

general column chromatography filled with normal phase silica gel (Merk,
0.040-0.063 mm and 0.063-0.200 mm), a general column chromatography
TheiflRlowing Berméa Silfeangelnd Mid adforeMpoBrd 00 mesupomieseln tnis -C(=0)-,
canGi¥ prajied B Wdebo torpirsrriné aspomaQdINg #dMmIQUSrsRANGRA to obtain
Forhl P '\9|‘r"£2?1n%9l}(€{° B '%&%g?ﬁ’&”@'& FAMGN %ﬁ%@ﬁ&‘w rfﬂ“iéSHnula Vv
solvent of hexane, ethyl acetate, dichloromethane anc? ethanol for
COMPROMIAI T2 SMA SO L GPETRAURA L SP A RERECBBRNE e 16 reiaisd fiegsela IV
conidoerchunhaancued Focompauindccording to the present invention may also
form pharmaceutically acceptable salts. The pharmaceutically acceptable
salts includes acid addition salts prepared by acids forming non-toxic acid
[Foqgd@bh salts containing pharmaceutically acceptable anion, for 30
example, morganic acids such as hydrochloric acid, sulfuric acid, nitric
acidlph sle)ric acid, hydrobromic acid, hydroiodic acid, etc.; organic
Ra i F%g.lch as tartaric acid, formic acid, citric acid, acetic acid,
t;@chlﬁoac i Acid or trifluoroacetic acid, gluconic acid, benzoic acid,
Rilackic adll, femaric acid, maleic acid, etc.; and sulfonic acids such as
methanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid or
naphthalsulfonic acid. Salts with alkali metal 35 such as sodium,
potassium or the like are also included. In addition, salts with other acids
[Fogpuidls which are conventionally used in a field of art relating to
Eomatic amidine derivative or lactam derivative, may be included. They
7 e prepared according to conventionally known processes.

[FormulalV]
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W02009/145456 16 9-2010-00282 The compound of the present
invention is useful as an inhibitor, specifically a selective inhibitor, of uric

WGridyedptadke through human urate diion transporter 1 (hURAT1). The9-2010-00282

compounds of the present invention having the above Formula | structure
can be prepared 5 according to the methods described below. Therefore,
it is another object of the present invention to provide the methods for
preparing the Formula | compound. More concretely, the compound of
. For[nl\g@ | can be obtained by each of the Preparation Methods 1 to 5
[ OEQBI& d below, but not limited thereto. 10 Preparation Method 1 The
follpwing Formula Il compound which is a compound of Formula | wherein
24 3-, can be prepared by a method comprising the steps of.
séldup ng Formula VII compound to obtain 15 Formula VI compound;
R3'cyefizin@the obtained Formula VI compound with Formula V compound to
obtBin Formula IV compound; and peptide-bonding the obtained Formula
IV compound with Formula 11l compound. [Formula I1l] R OY Rz XN R7 R
[FO%%E\QJS 3 0Rs 20 R4 [Formula Ill] Ol ZxI'Y 25 [Formula IV] R1 H R2,

IR3XORR R4 [FormulaV] R5z Rs

In Formulae Il to VII above, X1, X, X3, R, Ry, Rs, Ry, Rs, Rg, Ry, Rg and Y are the same as
mentioned Formula | above, and Z represents a reactive leaving group, preferably hydroxy or
hal ogen.

Preparation Method 1 is explained in detail below.

Compounds of Formulae VI and VI used as starting materials can be prepared according to the
method described in JOC. 60, 1995, 5721-5725, or are commercialy available from chemical
reagent companies such as Sigma Aldrich, Merck, etc.

The reduction of Formula VII compound to obtain Formula VI compound is carried out
according to known synthetic methods in the presence of suitable solvent, reduction catalyst and
hydrogen gas. The solvent is not particularly limited but examples thereof preferably includes
ether solvents such as diethyl ether, tetrahydrofuran, dioxane, 1,2-dimethoxyethane, diglyme,
etc.; hydrocarbon solvents such as benzene, toluene, hexane, xylene, etc.; halogenated
hydrocarbon solvents such as dichloromethane, chloroform, carbon tetrachloride, 1.2-
dichloroethane, etc.; alcohol solvents such as methanol, ethanol, isopropyl acohol, tert-butyl
alcohol, etc.; ester solvents such as ethyl acetate, methyl acetate, butyl acetate, etc.; and polar
solvents such as acetone, N,N-dimethyl formamide, N,N-dimethyl acetamide, dimethyl
sulfoxide, acetonitrile, etc. A mixture solvent of two or more of solvents as described above
asocan beused. Methanol, ethyl acetate and tetrahydrofuran are particularly preferable asthe
solvent for this reaction. The reducing agents used in this reaction include general reduction
catalysts such as palladium on active carbon (5w/w%), palladium on active carbon (10w/w%),
palladium hydroxide on active carbon (10w/w%), and Raney-nickel, etc. Palladium on active
carbon (10w/w%) is preferable for this reaction. The reaction can be carried out for the time
between 1 hour and 24 hours, preferably for about 18 hours, at the temperature between 0°C and
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R W02009/145456 17 9-2010-00282 [Formula V [] Ri R2.5NH2 x] R3
X2- X3 OH R4 5 [Formula VII] Ri R2.X)(NO2 R3 X2X3 OH R4 In

Wozaoaksa36to VIl above, X1, X2, X31R1, R2, R3, R4, R5, R6, R7, R8 &2b10-00282

Y are the same as mentioned Formula | above, and Z represents a
reactive leaving group, preferably hydroxy or 10 halogen. Preparation
Method 1 is explained in detail below. Compounds of Formulae VI and VII

rooHP&erf _ﬁfé’,rg)r@ér&ﬂ IS Capde é@&é}c‘éﬁ%ﬂé}nw&&ﬁ& 1&&%]9309etween
described in JOC. 6Q, 1995, 5721-5725, or are commercially available
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limiied tiegiete.of Formula VII compound to obtain Formula VI compound is
carried out according to known synthetic methods in the presence of
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N,N-dimethyl f h ide, di l[foxide,
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PretersRRSYe SalvRRi AR HiRIFEREHRN onEactRRiE AHR RSRV/SETY) Hisdeaction include
orghtin @gseichielh et trietiadiine, opyaAdihes JoatigiatiOoiwidineg pretengloherfsioline,
pi pi5i FEACHARN Bip SBRHOR CAMER CRRE PO RS LIen Ui ieihium hydroxide, sodium
hydroxide, potassium hydroxide, calcium hydroxide, etc.; akali metal hydrides such as sodium
hydride, potassum hydride, etc.; akali metal carbonates such as sodium carbonate, potassium
carbonate, cesium carbonate, etc.; and akali meta hydrogen carbonates such as sodium
hydrogen carbonate, potassium hydrogen carbonate, etc. Potassium carbonate is preferable for
thisreaction. The cyclization reaction is carried out for the time between 1 hour and 24 hours,
preferably for about 18 hours, at room temperature or reflux condition depending on the used
solvent, preferably between room temperature and 1507, More preferably 1000] condition in

N,N-dimethyl formamide solvent.

Also Formula IV compounds can be prepared from another intermediate depending on the
structure of Formula'V compound. For example, in the case of ketone structure wherein R; and
Rg form carbonyl(-C(=0)-), Formula IV compounds can be prepared by a reduction reaction
using proper solvent and reducing agent. The solvent is not particularly limited but examples
thereof preferably includes ether solvents such as diethyl ether, tetrahydrofuran, dioxane, 1,2-
dimethoxyethane, diglyme, etc.; hydrocarbon solvents such as benzene, toluene, hexane, xylene,
etc.; halogenated hydrocarbon solvents such as dichloromethane, chloroform, carbon
tetrachloride, 1.2-dichloroethane, etc.; acohol solvents such as methanol, ethanol, isopropyl
alcohol, tert-butyl alcohoal, etc.; ester solvents such as ethyl acetate, methyl acetate, butyl acetate,
etc.; and polar solvents such as acetone, N,N-dimethyl formamide, N,N-dimethyl acetamide,
dimethyl sulfoxide, acetonitrile, etc. A mixture solvent of two or more of solvents as
described above also can be used. Tetrahydrofuran, dichloromethane, dimethyl ether and
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between 1 hour and 24 hours, preferably for about 18 hours, at the
temperature between O C and W02009/145456 18 9-2010-00282 room

WQeoupatLse, preferably at room temp@rature, under hydrogen pressured-2010-00282

between atmospheric pressure and 3 atm, preferably under atmospheric
hydrogen pressure, but not limited thereto. 5 In the next step, the
cycfizafion reaction of the Formula VI compound obtained according to the
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reaucin agent olvent is not partlc ut examp es

Examglesof ppé"fé?%lyqrnéﬁ?aéﬁ Biseeadioe s §ﬁ%l‘?r§§r%ﬁet?%5e?ﬁ@ as triethylamine,
pyrieitne hyanettyiam nbipyédies, 142methyiethqipe tea pepetigiyend-etethy piperazine, etc.;
aIkQV‘M&%F‘ Fbﬁ%%e%sééchﬁﬁrﬁq%l%@déogdﬁ@ﬁ\ H%Qﬁexﬁﬁ%urﬁtﬁydromde

rocarbon solvents such as dichloromethane, chloroform,

col QD YR et L D N S S e S RIS ECTOhD Syt

al kgl errietah ol lesrheterodl (b agsrenoiim carbonate, potassium carbonate, cesium carbonate, etc.;
akali metal hydrogen carbonates such as sodium hydrogen carbonate, potassum hydrogen
carbonate, etc.; and potassium phosphate. Potassium carbonate and potassium phosphate are
preferable for thisreaction. The reaction can be further carried out at the temperature between
room temperature and 1800, preferably between room temperature and 10000, for the time
between 1 hour and 24 hours, preferably for about 18 hours to obtain another compound within
Formula |V wherein the substituent as mentioned above isintroduced in Ry, Ry, Rs, Ra.

In the next step, Formula Il compound is obtained by the condensation reaction of the Formula
IV compound with the intermediate formed from Formula Il compound using genera
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alcohol, text-butyl alcohol, etc.; ester solvents such as ethyl acetate,
methyl acetate, butyl acetate, etc.; and polar solvents such as acetone,

WORooatintetey| formamide, N,N-dimett2@l acetamide, dimethyl sulfoxide, 9-2010-00282

acetonitrile, etc. A mixture solvent of two or more of solvents as described
above also can be used. Tetrahydrofuran, dichloromethane, dimethyl
ether and W02009/145456 19 9-2010-00282 toluene are particularly
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dride, etc.; 30 alkali metal carbonates such as sodium carbonate,
rooBﬁ%@%‘?[ﬁWrSarbonate cesium carbonate, etc.; alkali metal hydrogen
carbonates such as sodium hydrogen carbonate, potassium hydrogen
The preparation method of Formula Il compound as mentioned above will be explained in detail

in the Examples.

Preparation Method 2

The Formula 1l compound also can be prepared by a method comprising the steps of:
halogenating Formula VII compound to obtain Formula X compound and then reacting the
obtained Formula X compound with Formula IX compound to obtain Formula VI11 compound,
or carring out a Mitsunobu reaction of Formula VII compound and Formula IX compound to
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carbonate, etc.; and potassium phosphate. Potassium carbonate and

potassium phosphate are preferable for this reaction. The reaction can be
Woaabeit 4586 d out at the temperatur@between room temperature and 9-2010-00282

18011, preferably between room temperature and 10011, for the time 35

between 1 hour and 24 hours, preferably for about 18 hours to obtain

another compound within Formula IV wherein the substituent as

obtAIERANGE IDAVEoisIBlFRAUSESIRGRhe PRt R Rothile e Kt SiapoURA BURtan
F [l compound is obtained by the cond ns?ltéfn reactjon ?ft heﬁgﬁor%é v v
Ofwwﬂyuﬁwwm@ P PRBH R EPHRNOHEPRI QTN D R Dt oL
congraniedaw il GR00YAUEAHE2@Nd-2010-00282 halogenating agent, preferably
oxalyl chloride or thionyl chloride thereto or by the peptide bond formation
[Fo%mel IFormula IV compound with Formula Il compound using peptide
cougll g reagents such as HATU, HBTU, BOP, PyBOP, EDC
hydroohlofc acid salt, TBTU, HOBt, DEPBT, CDI, etc. in a solvent such
N- imethyl acetamide, dichloromethane, 5 tetrahydrofuran. In the

Re, 3aC withRige reaction product formed from Formula 11l compound by
R _addi e halogenating agent thereto, organic base can be selected
3 acBrdi g toRFormula Il compound and in this case, the reaction is

carfféd out under basic condition by using triethylamine preferably. The
solvent is not particularly limited but examples thereof preferably includes

[Foeth rﬁﬁlvents such as diethyl ether, tetrahydrofuran, dioxane, 1,2 10
diét xyethane, diglyme, etc.; hydrocarbon solvents such as benzene,

luene, hexane, xylene, etc.; halogenated hydrocarbon solvents such as

z-dighloromethane, chloroform, carbon tetrachloride, 1.2-dichloroethane,
etc.; alcohol solvents such as methanol, ethanol, isopropyl alcohol,
text-butyl alcohol, etc.; ester solvents such as ethyl acetate, methyl

[FOHEHH%%,YbutyI acetate, etc.; and polar solvents such as acetone,
N,N-dimethyl formamide, N,N-dimethyl acetamide, 15 dimethyl sulfoxide,
acetonitrile, etc. A mixture solvent of two or more of solvents as described
above also can be used. Dichloromethane and N,N-dimethyl acetamide
are particularly preferable as the solvent for this reaction. Examples of the
base used in this reaction include organic bases such as triethylamine,
pyridine, 4-methylaminopyridine, 4- methylmorpholine, piperazine,
N-methylpiperazine, etc.; alkali metal hydroxides such as 20 lithium
hydroxide, sodium hydroxide, potassium hydroxide, calcium hydroxide,
etc.; alkali metal hydrides such as sodium hydride, potassium hydride,
etc.; alkali metal carbonates such as sodium carbonate, potassium
carbonate, etc.; and alkali metal hydrogen carbonates such as sodium
hydrogen carbonate, potassium hydrogen carbonate, etc. Triethylamine is
preferable for this reaction. The reaction under basic condition is carried
out for the time between 10 25 minutes and 10 hours, preferably for about
2 hours, at the temperature between On and 6011, preferably at room
temperature. The reaction without basic condition is carried out for the
time between 1 hour and 24 hours, preferably for about 18 hours. The
reaction starts at On
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and is further carried out at the temperature between room temperature
and 6011, preferably at room temperature. 30 The preparation method of
Wznoatikbieeompound as mentioned above will be explained in detail irg-2010-00282
the Examples. Preparation Method 2 35 The Formula Il compound also
can be prepared by a method comprising the steps of: halogenating
Formula VIl compound to obtain Formula X compound and then reacting
therobtgjned Formula X compound with Formula IX compound to obtain
R, FormulanvIRsompound, or earring out a Mitsunobu reaction of Formula
‘%H compo n&@and Formula 1X compound to W02009/145456 21
Rs@)( =B 7obtaln Formula VIl compound; cyclizing the obtained
Forggula VI compound to obtain Formula IV compound; and carting out
peptide coupling reaction of the obtained Formula IV compound with
Formula Ill compound. 5 [Formula ll] ROY iR2, NR5 X2?R6 z2.R)O0
[FopnaaVHB R4 [Formula Ill] O zY 10 [Formula V] W02009/145456 22
9-2R10-00282 R1 HR2,NR5s XI? R'X2 O R8

N RNo2
‘ 7
>§< RlO

Ro.

R4

[FormulaIX]

R
7>§< RlO

[Formula X]
Ry
RZ \X%\[
|
Rs/XZ)é/

Ry

NO,

R11

[Formula V1]
R1

Rz\x)\INoz
Xo.
X5

Rs OH

R4
In Formulae Il to X above, X4, X5, X3, Ri, Ry, Rs, Ra, Rs, R, Ry, Rg and Y are the same as
defined as mentioned Formula | above; Ry is a non-hydrogen substituent, preferably C;-C,

akyl, more preferably methyl or ethyl; and Ry, represents aleaving group, preferably halogen.

Preparation Method 2 is explained in detail below.
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R4 [Formula V 1ll] R1 R2_NO2 X]R7 Rs 'XZXO0,R 310R3 RsRs
[Formula IX] HOSO6R10 Rs Rs [Formula X] R1 R2_ X] NO2 R3 X2 X3

W@2D09/1858%6 [Formula V 1] R1 R2_ 2BNO2 R3 X2 X3 OH Ra 15In 9-2010-00282

Formulae Il to X above, X1, X2, X3, R1, R2, R3, R4, R5, R6, R7, R8 and
Y are the same as defined as mentioned Formula | above; R10 is a
non-hydrogen substituent, preferably Ci-C4 alkyl, more preferably methyl

Cofp& i R RE Rk G 8se NS —RIP &Y RGP BreR HRS Bra BB RIRRRAY- avail able from
h Pregaratlon Method 2 is %)g)%alnem%d%t@, beiﬁl,OW' 20 W02009/145456 23
chegrs f%%ﬁg%’“@%‘}ﬁ%%{?ﬁ PEBMUISE VIFSREX used as starting
materials are commercially available from chemical reagent companies
ThSHehidk &iaaé&géhug@ﬁm%\/lﬂt@ommma@tgbmwmmav@&mﬁosmmgleamed
VIl co upd to abtain. Formula X compound is.carried 5 out accardin :
A e B e I R S

agenflod bR SANG g &t PRHECWINE HEeH diup SraeTI SR RrAcBr B ateBialmihusiss ether
solvbetemichredetiathly iabkd esr atdrof seiveditauch asioiethytyethate, diglyme, etc.;

hy Ol BT QYRR HiRXNenJere i NGO RS IRB NG S181 4P E nQtSgenated hydrocarbon

hydrocarbon solvents such as benzene, toluene, hexane, xz/ ene, etc.; _
SOl el FHAA RS R ERBFHERE: SONPERTR By GATRRD dFRAI SN A ¥ €tc.
a cgmtbamvitsasivio radend Rvuic Fiwpethempropit . pl cohol, tert-butyl alcohol, etc.; ester

solvents such as ethyl acetate, methyl acetate, butyl acetate, etc.; and polar solvents such as
acetone, N,N-dimethyl formamide, N,N-dimethyl acetamide, dimethyl sulfoxide, acetonitrile,
etc. A mixture solvent of two or more of solvents as described above also can be used.
Acetonitrile is particularly preferable as the solvent for this reaction. Examples of the
hal ogenating agent used in this reaction include genera hal ogenating agents such as phosphorus
oxychloride, phosphorus oxybromide, phosphorus pentachloride or phosphorus pentabromide,
etc. Phosphorus oxychloride is preferable for this reaction. The reaction can be carried out
for the time between about 2 hours and about 6 hours under heating condition at the temperature
between 80L] and 100L], but not limited thereto.

In the next step, the Formula X compound is carried out a substitution reaction with Formula 1X
compound according to known synthetic methods in the presence of suitable solvent and base.
The solvent is not particularly limited but examples thereof preferably includes ether solvents
such as diethyl ether, tetrahydrofuran, dioxane, 1,2-dimethoxyethane, diglyme, etc,;
hydrocarbon solvents such as benzene, toluene, hexane, xylene, etc.; halogenated hydrocarbon
solvents such as dichloromethane, chloroform, carbon tetrachloride, 1.2-dichloroethane, etc.;
alcohol solvents such as methanol, ethanol, isopropyl alcohol, tert-butyl acohol, etc.; ester
solvents such as ethyl acetate, methyl acetate, butyl acetate, etc.; and polar solvents such as
acetone, acetonitrile, N,N-dimethyl formamide, N,N-dimethyl acetamide, dimethyl sulfoxide,
etc. A mixture solvent of two or more of solvents as described above also can be used.
Tetrahydrofuran and diethyl ether are particularly preferable as the solvent for this reaction.
Examples of the base used in this reaction include organic bases such as triethylamine, pyridine,
4-methylaminopyridine, 4-methylmorpholine, piperazine, N-methylpiperazine, etc.; akali metal
hydroxides such as lithium hydroxide, sodium hydroxide, potassium hydroxide, calcium
hydroxide, etc.; akali metal hydrides such as sodium hydride, potassium hydride, etc.; akali
metal carbonates such as sodium carbonate, potassium carbonate, cesium carbonate, etc.; and
akali metal hydrogen carbonates such as sodium hydrogen carbonate, potassum hydrogen
carbonate, etc. Sodium hydride is preferable for this reaction. The substitution reaction is
carried out for the time between about 1 hour and about 6 hours at room temperature, preferably
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10 alcohol solvents such as methanol, ethanol, isopropyl alcohol, tert-butyl
alcohol, etc.; ester solvents such as ethyl acetate, methyl acetate, butyl

W GREt5856.; and polar solvents such4as acetone, N,N-dimethyl 9-2010-00282

formamide, N,N-dimethyl acetamide, dimethyl sulfoxide, acetonitrile, etc.
A mixture solvent of two or more of solvents as described above also can
be used. Acetonitrile is particularly preferable as the solvent for this
for §RHON hgafamlﬁwemsem?l&%a@rm&%m YSRABHIRSHEAGHS M ted with
Forlnc!I) %ig?enera alogenating agents such as phosphorus oxychloride,
3 romide, phosphorus pentachloride or phosphorus
pentabromide, etc. Phosphorus oxychloride is preferable for this reaction.
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tetraiydirobaeno i sxdnenis?sli olethexiyethaesn i ghfoen el diekgaiecabtensgl etats such as

berbalegeRRigd, hng;%@rb%eﬁglv%fgs %Bg@éaf@@m %t%FB@rﬁ‘eaSleQf%% as

arbon tetrachloride, 1.2-dichloroe e ol solvents
o e 2 e, Sl A CRa SO e ST Sovens
wCQ@ﬁ/@ﬁt@ancﬁt@@thymi@@th@@%tfﬁﬂ Buiat A eomitFcicrstatsoluents syl as ethyl
aceRBdamenlentsfl) BASacRCRIOAE; ateieritreydNidseime i bpemaatdtiile, N,N-

dml&#l%ﬂﬁém(b 'H'%Sf gl e .8&"‘:&?%{9@ :ﬁl‘?&rd’* '&8““%6 ANFDLS et o

d ormore o ents a cribed abov 0 can b
tWOT@tr@HWPBf%?’é{H‘%@ ShesiiRedtRpverd ?Sh?ﬁﬁlﬂ%ﬁ?eﬂrefgﬁé%d&%f% B kEhy!
ethéoaitd jsandation prémabiplestiaf thiednaser tisedebnttbis rdhettmndacattd reaction is
can%&’%ﬂiff&%ﬁgﬁﬁ%'%'Qt%eﬁ{'%ﬂé{ﬂ%rﬂl{h?s RYTIEHOG 1§‘ﬁ8§%§‘¥!@fﬁ'@99&@ﬁgk@ﬁpermure

4-methylmorpholine, %perazme N- methylplperazme etc.; alkali metal
preiﬂ/?ﬂ'&ﬂ@@%&hﬁ%@l [CRTHEERSIGIES sodium hydroxide, potassium

hydroxide, calcium 35 hydroxide, etc.; alkali metal hydrides such as

In @@%erfaetr@qfaﬁﬁw&r\mdémo% ﬂbﬁl@a@&!@dﬁ@b@@@é%&;&mﬁm a

Cycﬁoglum carbonate, pot ssgumc bonae ce5|u ?grbon te etc.; and

&R Ay dtogen carbonates KB R drogeor?‘cf:énrﬁ’g% fe>nce of

wl@@@@@im Hy/HPogerP ceftbithascet:end aeiflim Higdsriens isrese padieuter YHignited
butreaetine tHdres Bhstitatipnnepakionhis shvaad Qidhfay thenymeheetwesatydrofuran,

ool RS S U L A UONE B BT e, o
hexgi B e GHRulal ReendshipeliPr san Setveas wieh qﬁcﬂ'ﬁﬁlﬂéom@t@é?ﬁp%ﬂr@form
carlhora teiféehtoride) ah et chier detane) | aete!| | | abanimgd osohebaiansbieh pee paatbeniol, ethanol,

|so;9%?9f‘9|85|%ﬁ %@P&I\?”)érc'éﬂﬁm&@ MYSUQPRAE LS BIPN L&BEHORethyl acetate,

ween Formula VIl compound and Formula IX
butyl acetate, etc.; and polar solvents such as acetone, acetonitrile, N,N-dimethyl formamide,

N,N-dimethyl acetamide, dimethyl sulfoxide, etc. A mixture solvent of two or more of
solvents as described above also can be used. Acidic solution of concentrated hydrochloric
acid, acetic acid or other acids, agueous ammonium solution, methanol and toluene are
particularly preferable as the solvent for thisreaction. Examples of the reducing agent include
general reduction catalysts such as tin tetrachloride, iron, zinc, palladium on active carbon
(5wiw%), palladium on active carbon (10w/w%), palladium hydroxide on active carbon
(10w/w%), Raney-nickel, etc. Tin tetrachloride is particularly preferable for this reaction.
The cyclization reaction is carried out for the time between about 1 hour and about 6 hours
under heating condition of the temperature between 8071 and 1000J, preferably for about 1 hour

under heating condition of 807, to obtain the cyclized Formula IV compound.
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compound, not undergoing Formula X compound. As the condensation
reagent, triphenylphosphine and diethyl azodicarboxylate (DEAD) can be

WQezEd/cesusantionally, but not limited 2ereto. Reagents modified from tl9e2010-00282

also can be used. The solvent is not particularly limited but example
thereof preferably includes ether solvents such as diethyl ether, 10
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, diglyme, etc.;
hydrocarbon solvents such as benzene, toluene, hexane, xylene, etc.;

PO P00 A SRS 0B AR er 0 BB e be
prepakethi B 63 TEM QHOR nsmmpgqn@rmdnmxmmwummﬁdﬁaet@n @%t@rpsmeemb/ent
anoﬁléahca@ etyt incatals kapHdReRIRIGNBI RCataR,, @égeu&uadvnﬁlabarbon atom

to %éf]e”tse%ﬁ ?'ttg‘c% O”e Cet?(/‘ﬁ"ﬁ%))(l'\‘ﬁ% f“en‘!‘%” oAt Parly firpited but

ace met/h de etc mlxtur vent 0

examptﬂdh@fét’fs@r\?tqt??'és' @%@@%%%bﬂ)@%e@anaﬁedtﬁweth@ tetrahydrofuran,
d|oiﬁﬁanydfmmmrwedryyrmhetcan@nm&a@lpeetfesabteaemmne toluene,
hedRY GO s & &e&*ﬂ?&8&?&ﬂ§%f€)&f§&féﬁ%'a FRR A B orm,

time between about 6 hours and about 18 hours at 011 or room

carlarh A Re Ao rd e ABNPEBT BB LESE h Arehat r??bmérﬁﬁ@rﬁjfaaﬁﬂqﬂjt thiganol,
i soprepy | stéohbbr tenebEyr relglznd/| [étco repteLaotl eittaineidea etyddang die, thetbyd cacetate,

butW%Hé%&’e %téi)lﬁha%% %%H%’b;t%rg?é%%&tét Q&?atmng 1Q Kfjt@w&rﬁb(ffﬂ?ﬁt%ﬁude
in resen able solve nitr I re agen
NN Felie At Sl b M Bl fhatia o Meore o
sol\mréﬁe@amﬁbﬂstd@!@wﬁwsmé@wwbh Beratwahof wenedi cétﬂmm@tt@nﬁammethyl
etha@eftiasRRAe 48 sHMIRAY REnaas e Apivensi et . fdEioRaaoN scaxentﬂses of the

tol ne, et e
<) SRR TR RS S B, oo
a'“'t@ﬂ‘ﬁﬁﬁ%ﬂ'&ﬂ@e 1b9r%1%1‘ﬁ5?8¥‘tﬁ%tH@”e?8mQ%t?8ﬂ§tﬂi\/Bﬁ§ Wﬁé‘*ﬁ‘%‘ﬁﬁé‘#ﬁ]‘ num
hydeidfea(Rég-/Sipptetpyhaloyh ainteshibot\Hattyhotieciac. e sef sabiierithsimealaminum

hydE Y LAGSIRLE bAtYL ASSIRIEho PV ARETRIRIC: Tﬁé‘%&&l@ﬁ %@M@%tso%'cﬂld is

as acetone, acetonitrile, N,N-dimethyl formamide imeth

furthers e Oétfn?étﬁ‘iﬁ éﬁ‘ﬁ‘B%‘ém t&etﬂeﬁ'i‘lx‘?@reagﬂﬂ\}éﬂ?of%r&?l%gfé“ﬁfn room
tempetventsiad dEsclibebealvovdalsaicdl benusednddidibosoiuticiesbly for about 2

houFSR-SREAteEbRYEIRGIItEaGfly afRiis PRICARY RIBRS adifsd agueous

ammonium solution, methanol and toluene are particularly preferable as
the solvent for this reaction. Examples of the reducing agent include

If ngegee diorami R 1O fBRaNSES WK are fvPiitkirshiyritie RindTs, 918 EupearlRupierared
froMihacihvpl ieariea 85 dooulivfielc ARl aciuianl e Brabtiksieadd®or (\tmwbuﬂﬁu,c acid from

cheﬂﬁ%&dﬁIOI ydiRdse %“‘égté@ %WQPW’W&%@%{F’ ?r&%ﬁcg B metal

tetrac e lIs Eartlcular prere or this reaction clization

catghygletiorfsSeyATE P HOt RSFUFHEA N BB LR PseRie ihestl %tﬁi?@%df‘@“d&‘ ether
sol\enits suchn de distraliregheg nelitshydodf thant etiopaneture-dietstiesgcBtiibs, ainglyme, etc.;
hydtQbnes RO 0 @B%Eﬂe%ﬂfeﬁ@ﬁ@[aﬁ@@%@w@oétg ml%ﬁb%&%ilhﬂocarbon

obtain the cycllzed Formula IV compound. W02009/145456
Wﬁfdcﬁd’ﬁéjé |oromethane, chIorofor , carbon tetrachloride, 1.2-dichloroethane, etc.;

alcohol solvents such as methanol, ethanol, isopropyl alcohol, tert-butyl acohol, etc.; ester
solvents such as ethyl acetate, methyl acetate, butyl acetate, etc.; and polar solvents such as
acetone, acetonitrile, N,N-dimethyl formamide, N,N-dimethyl acetamide, dimethyl sulfoxide,
etc. A mixture solvent of two or more of solvents as described above aso can be used. A
mixture of acetonitrile and water is particularly preferable as the solvent for this reaction.
Examples of the metal catadyst used in this reaction include palladium acetate,
tetraki s(triphenylphosphing) palladium, tris(dibenzylidene acetone) dipalladium, palladium
dichloride, (1,1-bis(diphenylphophino)ferrocene) palladium dichloride, bis(triphenylphosphine)
palladium chloride, etc. Padladium acetate is particularly preferable for this reaction.
Examples of the base used in this reaction include organic bases such as triethylamine, pyridine,



10

15

20

25

30

35

From the obtained Formula IV compound, another compound within
Formula IV can be prepared by caning our a proper reaction, for example,

W G@rosdigsabereaction using proper sok&nt and reducing agent in case 08-2010-00282

ketone structure wherein R7 and R8, together with a carbon atom 5 to
which they are attached, form carbonyl(-C(=0)-). The solvent is not
particularly limited but example thereof preferably includes ether solvents

Wﬁ&@héﬁ'r\%@%&ﬁﬁﬁ@ﬂ%&ﬁ@ﬂp&é&%@nﬂ hefif] THRIBANY E4ARR metal

etc.; hydrocarbon sqlyents suc zene, tolueng, hexan
S AR i e A o
hydtmﬂi@feﬁtm altsdwbmﬁabhsattﬂmua@hmsaﬂtmmm@lﬂm@p@@walmmﬂe etc.; akali
me@wﬁmmﬁw@ﬂws&a@%ﬂe@aﬁmm&m@mhntﬁf&rb@ﬁuﬂe, etc.; alkali

m etgl%ohol etc 85t§tr solvgnts Sgélch as et ?(]e ac%tatgemet ?%l acﬁt%tr%geﬁ%m)on ale,

ace a e elc.; po?éltr sa?vents S acetone ace

etc. Nﬂ‘lﬂd%ﬁ‘@ﬁ%f@?ﬁ%hﬁlﬁe ARSI éﬂﬁﬂ%@aﬁm@sa Hﬁbﬂ"?ﬁ?ﬁ@?ﬂ%i‘i gareferable
for elis AeartisiureTselvesmtion tven o Meterofasay enitsaashdaschbechabiost®aisdoom

tem%@ﬁllafee Ysgdsd @Wﬁ&%ﬁlﬁ%@t@ve@h@%@é}%&%ﬂﬁe ditnetioy!, RINGE AR between 1

oluene are particularl y&eferable as the solvent for this réaction.

hoye Aagh A SO P LRESEPPRGIL RS AP EH PRYERIB AL ARG APIRS Y i n Formula
IV sheieimthesdisit deastiteotianed dioabatytralurednoR, g RIeRs.
borane-tetrahydrofuran complex, sodium bis(2-methoxyethoxy)aluminum

dride -Al but hydride, etc. Pref
I 8 SR ) O G B P ST U e
IV Trepedrdiovitstdhe dtevpediaiel iormadnbpanfristdat bt bRk raging: general

hal QRINVMER) B, M&&%ﬂﬂf@mmmtwmw IspREN RAHE B 61 BiLie: PASE de bond
formaron'f 1hE HINGPE NYEE, u Eﬁsp%ﬂﬂldib 11045 uﬁéeug%a/ SRR Bling

hours to obtain a compoun ormula erein and
reageii e AsnEedéd, TMuPaQE? CYRBBURBS; W%%?@%%gtﬂﬂfea BIYRHIOBL,
DERZT R&Rnhd &4, dandbegveparadhfrasn ths-coughpy meactiooepf dichloromethane,

tetr SRR RMRIREE FrYIReTRRIELEIh %Fo\‘lﬂlﬁflpﬂ?ﬁ%?raﬂ & SFRMa £ compound

chemical re%aent companies such as Sigma Aldrich, Merck, etc. in the

by B 8EN6Tn BRLAYEAEA N 1 29FRE LT FoRYE doo?ﬁﬁcﬁ?ﬂrl%ﬁ?i%%ﬁfc‘”d' ng to

Forgywan plecthwaofl prefarathiy tasku dless retbon Selvarmies! swit hiizded ety Icetidiion by

usi ﬁgt[ﬁ&)ﬁs?’ré?ﬂ#iéfbré!@?ﬁ?e ¥ré- egmaﬁhwsmmzl Lﬂ’?}giymﬁrtn@io?ut exaerIe thereof
rocar ents as nzen oljuene ane, xviene C

pre{ju E?Dlé’e eﬁy rocas%lﬁn ohve eﬁnts sd‘igﬁh c?ﬂqﬁlrbr%é rah%fgéné’raq‘ulc?ro gpﬁ’l 1.2-

di ”@@Wtﬁiﬁ&*ﬂbﬁﬂ% et e BrerbeIsalYeNe RICHRE BRPBRIS KdNREALEeXaRR é)éene,
etc Meihagwiaedhanalotanpriopsd aaghcl.dertbutitiaisehelhats. , et@oform, carbon

tetri&\%%‘é SR @RorABMLAGEIRte: AE&JEE\%&‘:}%R?&%J%P@Q %ﬁ{%ﬁﬁ HfianBYsopropy!

olar solvents such as acetone, acetonit ormamlde

8“0?@% Taririatl Pleeheh Fiffce ARt YRIS bR M ekt é' SRR RIPY Foetate,
etc.oamqral afsshisdntsics Aasettdne doadionierisdst Ohdi tnethyd édrndantitzt in & afl methy

me%ﬁ%%”ﬁ#%ﬁ@%%%é%”ﬁ%%@@@@%@ %WB’&"QJQ&&Q‘% described

reaction. 35 amﬁ) es of the metal cat g/St used in this reactlon include

D0(E A b B e P ARAPBRERD AN N B aiamice are” particularly
prete'r@mbﬁrtlzylﬁdbﬁet &oretio aedadijsalladivampfes| Ridhehasticistisridéhis reaction include

orgbhid -bisésliplrandniephinaifrnageaek Palladiyare sdppidae, 4-methylmorpholine,
pipaSSTPREMYRNGSPNINE) oic.- aikali metal hydroxides such aslithium hydroxide, sodium
hydroxide, potassium hydroxide, calcium hydroxide, etc.; akali metal hydrides such as sodium
hydride, potassum hydride, etc.; akali metal carbonates such as sodium carbonate, potassium
carbonate, cesium carbonate, etc.; and akali meta hydrogen carbonates such as sodium
hydrogen carbonate, potassum hydrogen carbonate, etc. Triethylamine is preferable for this
reaction. The reaction under basic condition is carried out for the time between 10 minutes
and 10 hours, preferably for about 2 hours, at the temperature between 0[] and 60071, preferably
at room temperature. The reaction without basic condition is carried out for the time between
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palladium chloride, etc. Palladium acetate is particularly preferable for this
reaction. Examples of the base used in this reaction include organic

WzRes18beF6 as triethylamine, pyridin@7W02009/145456 26 9-2010-00282010-00282

4-methylaminopyridine, 4-methylmorpholine, piperazine,
N-methylpiperazine, etc.; alkali metal hydroxides such as lithium
hydroxide, sodium hydroxide, potassium hydroxide, calcium hydroxide,

1 hEHE-arl kRl AYANBESSUSELAS SO hYUde,ROIRSSINT: YdURR s further

etc.; alkali metal carbonates such as sodium carbonate, potassju
conduicin afe! e SIRTRANS 0 RERES Hhc o ATkl BPRRHAF it ol ’c%"r%%rr%‘t-‘ésat room
tempaeiiues sodium hydrogen carbonate, potassium hydrogen carbonate,
etc.; and potassium phosphate. Potassium carbonate and potassium
TrEJRSBAAE AL RISIEEanle, (or dhisaasion e aglion ARmPS JHNETin geai
carried out at the ?empera ure between room empera?ure and 1801 ,
in theEparapigsheiMeen room temperature and 10011, for the time between 1
hour and 24 hours, preferably for about 18 hours to obtain another
Pr %MBHW&W&W@ Formula 10 IV wherein the substituent as mentioned
ove IS Introduced in R1, R2, R3, R. In the next step, Formula Il
compound is obtained by the condensation reaction of the Formula IV
Thectothpong dreuvitol thel ictenrnattiatei fbrisia dorpourtbohftderil acowtpotindl siIOES)-,
candRRER RAREERSHINB-A0E5HhpBIRERSR Phcaxg W i afideer Shigqe chloride
thereto or by the peptide bond 15 formation of the Formula IV compound
with Formula 11l compound using peptide coupling reagents such as
[FormiaX!HBTU, BOP, PyBOP, EDC hydrochloric acid salt, TBTU, HOBE,
DEPRBJ, CPI, etc. in a solvent such as N,N-dimethyl acetamide,
dicﬂor(ﬁﬁethane, tetrahydrofuran. In the reaction with the reaction
Rz%r Ifb[,njg(g from Formula Ill compound by adding general
gﬁlog naPthggent thereto, organic base can be selected according to 20
Ry Fb Auleo Ilh@grznpound and in this case, the reaction is carried out under
bagtg condition by using triethylamine preferably. The solvent is not
particularly limited but example thereof preferably includes ether solvents
such as diethyl ether, tetrahydrofuran, dioxane, 1,2- dimethoxyethane,
[Fochiyl\ahié, etc.; hydrocarbon solvents such as benzene, toluene, hexane,
xylengg etc.; halogenated hydrocarbon solvents such as dichloromethane,

chléxo , carbon 25 tetrachloride, 1.2-dichloroethane, etc.; alcohol
R2§§c rent\sucteas methanol, ethanol, isopropyl alcohol, text-butyl alcohol,
.; ester solents such as ethyl acetate, methyl acetate, butyl acetate,
= R7 . .
Rggﬁb.q;an &@g solvents such as acetone, acetonitrile, N,N-dimethyl

formamide, N,N-dimethyl acetamide, dimethyl sulfoxide, etc. A mixture
solvent of two or more of solvents as described above also can be used.
Dichloromethane and N,N-dimethyl acetamide are particularly 30

In preherableard thieabohee Xt fo1,Is RAEHPOR;, RyaRypRs Bf, tRe dndse aredbeisame as

defihis teachiopRetsHe B GEPases such as triethylamine, pyridine,

4-methylaminopyridine, 4-methylmorpholine, piperazine,

N-methylpiperazine, etc.; alkali metal hydroxides such as lithium
Prepyrdiiorilethxstusexhiaireskid detaidtegteium hydroxide, calcium hydroxide,

etc.; alkali metal hydrides such as sodium
Compound of Formula Il used as starting material can be prepared by the same method as
described above, and the obtained Formula 11 compound can be reacted in a solvent with
commercially available Lawesson's reagent from Sigma Aldrich, Merck, etc. to prepare

Formula X1 compound.

The solvent is not particularly limited but example thereof preferably includes ether solvents
such as diethyl ether, tetrahydrofuran, dioxane, 1,2-dimethoxyethane, diglyme, etc,;
hydrocarbon solvents such as benzene, toluene, hexane, xylene, etc.; halogenated hydrocarbon
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hydride, potassium hydride, etc.; alkali metal carbonates such as sodium
carbonate, potassium 35 carbonate, cesium carbonate, etc.; and alkali

WOoretal 1pdeégen carbonates such as 8ddium hydrogen carbonate, 9-2010-00282

potassium hydrogen carbonate, etc. Triethylamine is preferable for this
reaction. The reaction under basic condition is carried out for the time
between 10 minutes and 10 hours, preferably for about 2 hours, at the

sol&%@ﬂ&%&%ﬁﬁhﬂ%%&%ﬁnp@é%ﬁ??{raﬁlBPtR@ &emtﬂ@ﬁmeaqaﬁeeem
10N WIthO asic conait scarrle or the tim etw

A ST S 5 AR B I A L R et ester
S0l ks SUEE maﬂyl Preidieanty saseistea iylaanetRe gt Ad i cseleatgisach as
acelEBPRIAbAEi REINREH FRe) IRAMRARIINK, RNG A&, w@éﬁfablwaﬁmgarrmnoxide

etctetl\:nper ture ‘?ver}{leof g Oa%a}tlogr(renegho(jj %)rﬁt%:orm la II ou%p 2an be used.
mentlone Bove will be exp [Ane Sail in the £ xam 85 belo

Tamﬂéﬂf&fﬁﬁhﬂvﬂe{ﬂéﬁ‘s 36 PREAABY/RIE FablaaRtba %ﬁ%ﬁﬂﬁdWl@% The
reactmm panteo bEtOfon warhpi d eithd tie OémEpn 1danrmgpre paeslrmmtiemperature

bet@géﬁﬁaéﬁc?qugf&% )gat%mgo\ﬁ{ﬂtﬁ‘s%\’ﬁ%s§9£‘o%d??ﬂf‘i‘t &%%EQ%H'P&%B XI
S~Y is R2 3'R8 R4 15 [FormulallfRO( IR

COMPON- R*X OR a3 R8 R4 In Formulae Il and Xl above, X1, X2, x3
R1, R2, R3, R4, R5, R6, R7, R8 and Y are the same as 20 defined as

Thmawaﬁﬁ% FERddIa1 PO R RicasratiaRMethadshisiexelaingd RdsiRlined in

deta FI n \t%e Examples.

Preparation Method 4

The following Formula X1 compound which is a compound of Formulal wherein L is-S(=0),-,
can be prepared from sulfonamide formation reaction of Formula IV compound with Formula
X111 compound in the presence of base.

[Formula X11]

[Formula X111]

0.0
YA

[FormulalV]

In Formulae 1V, XII and XIII above, X1, X5, X3, Ri, Ry, Rs, Ry, Rs, Rs, Ry, Rg and Y are the
same as mentioned Formula | above; and Z represents aleaving group, preferably hal ogen.
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Compound of Formula Il used as starting material can be prepared by the
same method as 25 described above, and the obtained Formula Il

W @zoopausnb&an be reacted in a solveP® with commercially available  9-2010-00282

Lawesson's reagent from Sigma Aldrich, Merck, etc. to prepare Formula
XI compound. The solvent is not particularly limited but example thereof
preferably includes ether solvents 30 such as diethyl ether,

rabyieiean sigsanedradisnstigyyethane, diglyme, etc.;

ydrocarbon solvents such as benzene, toluene, hexane, xylene etc.;
halogenated hydrocarbon W02009/145456 28 9-2010-00282 solvents
Corspetne S ichiiorbar ¥thiser s idlaittio metesialoean tearaichibeiiy the same method as
desdriBedi NGO SR N €86t A r@@qt@hﬁ%VWt%&Hﬁéuﬁii Hmﬂb@n@ée&thﬁnghlfonami de
rorlRARPRARIERI (GTRUNLRICERR R RIEDRNENR UGS Sl Atain,
acetate, Methy! dcetate acet ate, e C., and polar Solven (S SueH 5%

Mergkefind) ﬂé@ttﬂ‘?ttmtﬂ?q‘ﬂ’!%l?ﬁ@fﬂiﬂsﬁ)mﬁﬁﬁﬂ% FRIMU@irHe gepmrasBehmide,

dimethyl sulfoxide, 5 etc. A mixture solvent of two or more of solvents as

Thl&3GERGS ARPR AR G PR i AR GO YIRRARS 1IYGAS &%r solvents

artlcularl Preferable as the solvent for this reaction. The reaction is
ki

SUCRA e f FERL ISR i A% R e 2 AR Mo L ALY e ©IC-
hydr@mgjmaml"eemxeambms @enzene IHGENE, pesdesabiieher ebo bt bgehaensadrocarbon

sol@ﬁ%&iéeﬂ%%dlﬁ‘ﬂlBlmii(%&%%i&gfbrﬁpwtﬂémfbtrwﬂw%@rfgﬁf @HI%Fbeth%ne, etc.;
0d o1 Formula oun S . mentione ve W, ed In

A oqEloTlHHE R B PR SRS FERAG e e e ester
sol vente susp Garethvl Hesiaie, ametitvib acstrico PR raesiatevater &l Loekar Seh@nts. such as
acefeia, Q@dﬁﬁﬁﬂﬂ@@hfmmrﬁaﬁﬂnmhdeymBNwm@mﬂmgéwM@M sulfoxide,

COH"%W{& V‘?&f‘vg?gﬁ "g&gBP&gﬁ%é'%ﬁgé@g%%Bé&’gg%& % be used.

Formula 10s £
Dichloromethane and tetrahydrofuran are particularly preferable as the solvent for this reaction.
Examples of the base used in this reaction include organic bases such as triethylamine, pyridine,
4-methylaminopyridine, 4-methylmorpholine, piperazine, N-methylpiperazine, etc.; akali metal
hydroxides such as lithium hydroxide, sodium hydroxide, potassium hydroxide, calcium
hydroxide, etc.; akali metal hydrides such as sodium hydride, potassium hydride, etc.; akali
metal carbonates such as sodium carbonate, potassium carbonate, cesium carbonate, etc.; and
akali meta hydrogen carbonates such as sodium hydrogen carbonate, potassum hydrogen
carbonate, etc. Triethylamine is preferable for this reaction. The sulfonamide formation
reaction is carried out for the time between about 10 minutes and about 8 hours at the
temperature between 00 and 6001, preferably for about 2 hours at room temperature, to obtain

Formula X1l compound.

The preparation method of Formula X1I compound as mentioned above will be explained in
detail in the Examples.

Preparation Method 5

The following Formula XIV compound which is a compound of Formula | wherein L is
akylcarbonyl or carbonylalkyl, can be prepared from Formula IV compound by akylating
Formula with Formula XV compound in the presence of base.

[Formula XIV]



[Formula XIlI] OHO Z Y 25 [Formula IV] R1 H Rz XzZNR6 R3X 0 Rs R4
In Formulae IV, XII and XlIl above, X1, X2, X3, R1, R2, R3, R4, R5, R6,
WORDORBIB4EE Y are the 30 same as nintioned Formula | above; and Z 9-2010-00282
represents a leaving group, preferably halogen. W02009/145456 29
9-2010-00282 Preparation Method 4 is explained in detail below.
Compound of Formula IV used as starting material can be prepared by the
same method as described above, and the obtained Formula 1V
comlgounﬁ?ﬁ,alg' be used in sulfonamide 5 formation reaction with
comgﬁe ially available Formula XIII compound from Sigma Aldrich,
R, Me \k f{c. IRsa solvent in the presence of base, to prepare Formula XII
&mpound solvent is not particularly limited but example thereof
Rs/ﬁﬁ?gf udes ether solvents such as diethyl ether, tetrahydrofuran,
diO&%ne, 1,2-8imethoxyethane, diglyme, etc.; 10 hydrocarbon solvents
such as benzene, toluene, hexane, xylene, etc.; halogenated hydrocarbon
solvents such as dichloromethane, chloroform, carbon tetrachloride,
[FO_I‘]n%ﬂiglyfroethane, etc.; alcohol solvents such as methanol, ethanol,
isopropyl alcohol, tert-butyl alcohol, etc.; ester solvents such as ethyl
Iacef?i/?[as-methyl acetate, butyl acetate, etc.; and polar solvents such as
Re ong, acetonitrile, N,N-dimethyl formamide, N,N-dimethyl acetamide,
Rs'dignethyl sulfoxide, 15 etc. A mixture solvent of two or more of solvents as
described above also can be used. Dichloromethane and tetrahydrofuran
are particularly preferable as the solvent for this reaction. Examples of the
[Fopadia &ed in this reaction include organic bases such as triethylamine,
pyridine, 4-methylaminopyridine, 4-methylmorpholine, piperazine,
N-methylpiperazine, etc.; alkali metal hydroxides such as lithium
hydroxide, sodium hydroxide, potassium hydroxide, calcium 20 hydroxide,
etc.; alkali metal hydrides such as sodium hydride, potassium hydride,
etc.; alkali metal carbonates such as sodium carbonate, potassium
carbonate, cesium carbonate, etc.; and alkali metal hydrogen carbonates
such as sodium hydrogen carbonate, potassium hydrogen carbonate, etc.
Triethylamine is preferable for this reaction. The sulfonamide formation
reaction is carried out for the time between about 10 minutes and about 8
hours at the 25 temperature between 011 and 60 D, preferably for about 2
hours at room temperature, to obtain
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Formula Xl compound. The preparation method of Formula XII compound
as mentioned above will be explained in detail in the Examples. 30

W a@)gr464n6 Method 5 The following 8brmula X1V compound which is a9-2010-00282

compound of Formula | wherein L is alkylcarbonyl or carbonylalkyl, can
be prepared from Formula IV compound by alkylating 35 Formula with
Formula XV compound in the presence of base. [Formula XIV]
WO0R0094145456 30 9-2010-00282 Rs RRR M6 8 Ri Y Rz XzN R7 X X

R, O R~ Ra a8 R4 [Formula XV] RJR, Rs\8 Y Rs Z[Formula V]
¥}020D9/145%56 31 9-2010-00282 R1HR2, NR5s XI? R'X2 0 R8 R
Rs/liézl mylae IV to XV above, X1, X2, X3, R1, R2, R3, R4, R5, R6, R7,

R8gnd Y are'the same as mentioned Formula | above; Zrepresents a
leaving group, preferably halogen; and each of R5, 5 R6, R7 and R8 may
be same or different and is independently selected from the group

In FERYISEAY & Mytrbgen; hydroxys Bnstibdtifed or ButbkstilRa8dd]-&6 Bikgame as
menitiisigb Ftauberh oasolas tuépdaits a leaving group, preferably halogen; and each of Rs,

Re, R7 and Rg may be same or different and is independently selected from the group consisting
of hydrogen; hydroxy; unsubstituted or substituted C,-Cs alkyl; unsubstituted or substituted C;-
Ce haloakyl; unsubstituted or substituted C;-Cs alkoxy; unsubstituted or substituted C;-Cg
hal oalkoxy; unsubstituted or substituted C,-C; alkanoyl; halogen; unsubstituted or substituted
phenyl; cyano; nitro; amino; and carboxylic acid group; or Rs and Rs together with a carbon
atom to which they are attached may form a carbonyl group (C=0) or thionyl group (C=S), or
R; and Rg together with a carbon atom to which they are attached may form a carbonyl group
(C=0) or thionyl group (C=5).

Preparation Method 5 is explained in detail below.

Compound of Formula IV used as starting material can be prepared by the same method as
described above, and the obtained Formula 1V compound can be subjected to an akylation
reaction in a solvent in the presence of base with Formula XV compound which is prepared by
known synthetic methods or purchased from Sigma Aldrich, Merck, etc. to prepare Formula
X1V compound.

The solvent is not particularly limited but example thereof preferably includes ether solvents
such as diethyl ether, tetrahydrofuran, dioxane, 1,2-dimethoxyethane, diglyme, etc,;
hydrocarbon solvents such as benzene, toluene, hexane, xylene, etc.; halogenated hydrocarbon
solvents such as dichloromethane, chloroform, carbon tetrachloride, 1.2-dichloroethane, etc.;
alcohol solvents such as methanol, ethanol, isopropyl alcohol, tert-butyl acohol, etc.; ester
solvents such as ethyl acetate, methyl acetate, butyl acetate, etc.; and polar solvents such as
acetone, acetonitrile, N,N-dimethyl formamide, N,N-dimethyl acetamide, dimethyl sulfoxide,
etc. A mixture solvent of two or more of solvents as described above also can be used.
Dichloromethane and tetrahydrofuran are particularly preferable as the solvent for this reaction.
Examples of the base used in this reaction include organic bases such as triethylamine, pyridine,
4-methylaminopyridine,
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C6 haloalkyl; unsubstituted or substituted Ci-C6 alkoxy; unsubstituted or
substituted Ci-C6 haloalkoxy; unsubstituted or substituted C2-C7

W Gkesaybabalogen; unsubstituted or tibstituted phenyl; cyan; nitro; am@210-00282

and carboxylic acid group; or R5 and R6 together with a carbon 10 atom
to which they are attached may form a carbonyl group (C=0) or thionyl
group (C=S), or R7 and R8 together with a carbon atom to which they are

4-nibiRARe mﬁﬁé%me%ﬁﬁébwm&ﬁﬂﬁe‘%) BcthigRy| 9ratP Kidrdides such as
I'thPreﬂqa%?c;Rifq Met Iod Sﬂi(s ex 4’%"’16 in det?é{lgt?elo .r(e%Ec.Comg%und ofetc_ Akal
O Y PO s B S O Y G ISR O B B B LG e et
melgl dnfbdiessude 68 Hosbdnablleapel assa BAiINCE Fiermalkil Ivetd easbenatee aieh as
sodRPrSERIRGHRE teorRsAlKY \gdiBthae aesiincarseiMeN et thad Epegn eeef BegRgen
with FormLHa XV cam o%ng which is prepared by . known synthetic
carbonaies”, such ~ as 30|u§1 rogen’ carbonate, potassium drdgen “carbonate,  etc.
“methods or purchase frq¥n g?gma rich;, Merck, etc. Qpl%pare ormula
Trighylayinaimprsian erioe WEveast @ nof PatielfEaY 1Feen iseeeledipy o the time
betthereabqiefierabiyuioc|uale sieihe s sadvents suckiapedieifybethen 00 and 6001,

pre@%ﬂwglr %Bé[ﬁ%%l%%% MBH%{H%XW(BBWF&\QU QB@I’\FI:Brhpound.

hydrocarbon solvents such as benzene, toluene, hexane, xylene, etc.;

halogenated hydrocarbon 25 solvents such as dichloromethane,
Thehtepafaion, roetfodrotdtoachlandy, dodwiohlas gtrtiosedkabovaledhbé explained in
detSPIMERERMRR &S methanol, ethanol, isopropyl alcohol, tert-butyl alcohol,

etc.; ester solvents such as ethyl acetate, methyl acetate, butyl acetate,

etc.; and polar solvents such as acetone, acetonitrile, N,N-dimethyl
Forfawla d raeienoNN @i the thiyeaicenzan il anesethgy e s & gsonetINiDiigR@es vity on
hurﬁ@i\lﬁaﬁ(ﬁntwotﬁﬁnéﬁ@ﬂ@r@ @lemm)a]:s TiespridaEdRimE @lﬁ@@?ﬂrb%%m@ﬁ.ng the

[ n et ran. [ r

P e R DA IR BB
thexerf| ASe®Brgeihie Hased &t R sheiPNIspEpHinE NByRidisgension in combination with
phafinraethigaiyiaopyradie eaVié 20Q85b46 466Rar Obib)-QaA82:r, and other additives

gm@m§h%mﬁf8m1gﬁorpiperazine, N-methylpiperazine, etc.; alkali metal
hydroxides such as lithium hydroxide, sodium hydroxide, potassium

hydroxide, calcium hydroxide, etc.; alkali metal hydrides such as sodium
Alshydtieetheqtassiareuiigal ridepetii pabiaiheneaniterbopratesed uchreis) estidiuiorm, a
pheFRERARRIFIYPRISSHHID FaPNatSelGEsH! BlacatRRRaiRsHE: ARbalkdicngiah the

hydrogen 5 carb tes such as sodium hydrogen carbonate, potassium ..
PG BB e DS H R R & A PG Fo DR T g

accemaniarsi eesedion is carried out for the time between about 10 minutes
and about 8 hours at the temperature between On and 6011, preferably

ThdPh ﬁ%&! QPG ﬁ&é% FSRARSIEHHE r% B3I, BRIy hNSa ‘urate
1%% e prelparat% metﬁgd @% lﬁgrmuﬁa \%com our\?‘(}vas rlnelntlon 'u
anih AR e bxpndRbh Aetdumh theEldnigledhe treatment or prophylaxis of
hyperuricemia; gout disease such as acute gouty arthritis, chronic gouty arthritis, tophus or gout
nephrosis; nephritis; chronic rena failure; nephrolithiasis; uremia; urolithiasis, disease
associated with uric acid such as hyperlipidemia, ischemic heart disease, myocardia infarction,
cerebral infarction, cerebrovascular disease, diabetes or hypertension; and the like.

The pharmaceutical composition of the invention can be prepared in forms of pharmaceutical
formulation suitable for oral or parenteral administration. The pharmaceutical formulation can
be administered oraly in form of powder, granule, tablet, pill, capsule, sylup or suspension, or
parenteral administration by means of injection such as intravaneous or intramuscular injection
by using solution, emulsion or suspension thereof.

Adminstration time and dosage may be suitably determined, depending on individua cases in
consideration of the symptom, age, sex, body weight, and dosage form. For adults, the
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Formula | compound of the invention as explained above has a strong
inhibitory activity on human urate anion transporter 1 (hURAT1). The

W Qtengiiasengical composition containid®y the 15 Formula | compound 0r9-2010-00282

racemate, stereochemical isomer or pharmaceutically acceptable salt
thereof as an active ingredient may be prepared using a suspension in
combination with pharmaceutically acceptable carrier, excipient, receptor,

phahiRded SiRRUREsRBH %‘ih?rﬁeaﬁf@éé\ﬁ?%%ﬂ%@h‘b{ayssg HFPRYead9R: afount of
Also WheneP I‘?ﬁharmaceutlcal com OSLI&F of thel ntion %%t%%‘aredl in o
0Ly m BT ya“&ﬂB’r"FH&’Séﬂﬂ%dfi)ﬁa% BB Y pr‘f§£° 4gg Jimit
thergtrl/or isotoner can be mixed with the Formula | compound of the
invention or racemate, stereochemical isomer or pharmaceutically

[Aoacc gﬁtableéf'ilt hereof. 25 The pharmaceutical composition of the
Invention has a strong activity on inhibiting human urate anion transporter

The QYE AT PRHRIdR STy ISETRPHHE RS the ditMeaien g8 Shonaxhidytion activity to
hurhyrperascaioia; gasiodiee as@SRAIT BS acuwrigduly atdatimrchoayiodooie P450
(VM SndCROYSAYi BB R REF e BARA rbe?sﬁSH&%'CaﬁﬁQ%th@%mustered with

nephrolithiasis; uremia; urolithiasis; disease associated with uric acid

|owgy, GI0S388 RSk FRYS Rl AN T O A S ACR S oV st ol ik b s mespolic
stalg e by ab itof inotvcanly e pgbooy pis@ ulacolli setecse asitatmptiead avi Hy qrextentisiaah ;| nhi bitor

of ANRA !qglséh%/ﬁbe pﬂ@@‘ﬁ}ﬂt'%{ B%Iﬂﬂﬁ&'éﬁf Iﬁéh@féhﬁ §¥%'&&ﬁf§b@§)n with a
re 1IN T0r harmaceutical formu Su

St S b ?Qﬂ?ﬁﬁ“ T2 P60 by using

ani pdinTneege fuehARIRPHSEoFfh BTchipatkey, dhameteroryisletdesinatiue somenasiigof the

invETtISHSIPRINSLD Bupsfi Gocratentelia had Ui iy kit M RANS Qi NIPGY QRCAMIIM, the

het&%%ensmn a%% 86%@58%‘%‘?‘{@ IIgSHan %'Q@&?&Ptﬂgﬁngr@g's'ﬂf&oh was

ereo iRstration time and dosa may be suitab
confemsshiiiseie deeiivRYdA HUIRdE8M¥ases in  consideration of the

symptom, age, sex, body weight, and dosage form. For adults, the

ThefiRROARE ARAP Aot R A4 Ge CBH(?HWSP{I@’MBHSAH&% BhtiRaceutica

resent invention may be administered in amount of 0.1-2

oA ST P P St U e AL o s in the
tredimetedr (epbytaxdsFdyaataireoia efféetioltysribiés, ltbtentryalty defiitiitephus,

goUFORRPRERYS REdINAINIVERERR Nasp sHIRRY IRHRIEAM aSHVilYdai URREC and

anJon transporter, 1 (h RATl no dru ru mtera tion to ¢ tochrome
co H igﬁ an(él g Seadt] \ﬂ?/nbetv%é%n %r'ﬁafal‘f(': anlorﬁ%wspé)rlf)ers ada &

hy@ﬁm@@ﬁémlm@d DeRr IdwREPRI0BNGeEthd fETRERINiAETQEF mae Cerebral

inf e, hesbhavechighrseas ihiiataane paetaloholBsiability so as to show
advantageous pharmacokinetics, as compared with conventional inhibitor
of hURAT1 activity. As a result of pharmacokinetic analysis and

[ErebeRsRS AR /e ABhSHEYPRI@Mug of benzbromarone and a
The tohpoungdadiselqptad the\pRPacHANSTd606d\olSIIgUla | of the invention in further

detail with reference to following examples and experiments. However, the invention is not
limited to the invention of the compounds described in following examples. Also, preparation
methods of intermediates are shown as Intermediate Synthesis Examples.

The names of the compounds described in the following examples are in accordance with the
nomenclature method (AutoNom version 2.1) using the structures provided by CS ChemDraw
Ultra software of CambridgeSoft.

Example 1)
Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[2,3-b][1,4]oxazin-1-yl)-
methanone (compound 1)
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animal model such as mouse, rat and monkey, the heterocycle derivative
compounds of the invention showed superior effects. In addition, in

W @00 imetss of urinary drug excretiof4the 15 heterocycle derivative  9-2010-00282

compounds of the invention showed superior results, by which it was
confirmed that the drug delivery to kidney is easy. Therefore, the novel
heterocycle derivative compound of the invention and a pharmaceutical

a) SPIBPSHIALARPaIRIRentBgFormula | can show superior effects to
conventional drugs in the 20 treatment or prophylaxis of hyperuricemia,

i S5y RSP ERHBIE b ity ArARPR) SBIS g5t AR PRI 00. e

them @it O¢h s idliem adrfattines, erepoirdlidfansis1Omerifa, Uinslithasen andture was

SirRRIMEI GEHIRAS UM o Er ERdPERAEPMPARI SN TpEr AGHE. INTHRABAIBMR 08 ion

oifi\A8 MhepsiRdsia Jspnemishead disease, Ty ocaudal iRIGHo e soia
arteriosclerosis, cere Aalin arction, cerebrovascular disease, diabetes,

(80RYettsnsigheYieiike. 25 [Embodiments for carrying out the invention]
The following will explain the preparation methods of Formula | of the

1 | 10N Ap\ f il g te fallowi I d
J%@?ﬂéﬁ%?ﬁ@&‘é e ok i T Mherton of the

%?p&%ﬂ@’ﬁé@cribed in following examples. Also, preparation 30
methods of intermediates are shown as Intermediate Synthesis Examples.

b) S/AMENBESHRLURRGBBAYNESEsserifiRd in the following examples are in
ordance with the. homenclature method (AutoNom versign 2.1) usin
I G R PR R A S LGBy U AT OmG. 27 A wes
di solygsh it geegit!i B5 (Esmbhpléol heyieekkais sofution was added chloroacetyl chloride
(0.iﬁr@;}@.bfﬁﬂﬁﬂ?—@rbpﬂdr@?P&ﬁﬁya‘r(r?ei%tdib,ywlm@wifﬂ)?[@&a&ﬂnﬂl@ﬁbﬂﬂé%mg,
ethanone (compound 1) W. 5 34 9-2010-00282 .a .

6 B8 S R 5 AT £ B D ek St gcton
acetPNITHGME FYARCERLESLWAEE i@ BtHarbPISHR 1) TQHE ki yde addedyvater and
therp@itam:li MIr@wWaaahvedted bath €00 gt dEw/Tld forbinee aciimit Mapduresdaisd over
anhiyHFERd 485 QY& (9L Sy 108E BHRAOS ARG EeAl IR YRR FRikESre 10 8btain

,resul_tlr:aareactlorg 5 solution was filtered on celite and then evaporated
Whi e Rl 8P ¥¥s sure to obtain white solid (800mg, quantitative yield).
'H-NMR(CD30D, 300MHz); 6 = 6.78-6.73 (m, 2H), 6.23 (t, J=6.5Hz, 1H).

1H-N FEED: 38, BddMiHA) s L00)UAHESHH0f 1.5Hz, 1H), 7.29 (dd, I=7.6Hz, 1.9Hz, 1H),
7 o3 {iPYH9Q e, SRl Aloxazin2-9ne

MS(ESI); 151.1(M*+1).

c) Synthesis of 2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine
1H-pyrido[2,3-b][1,4]oxazin-2-one (113mg, 0.75mmol) was dissolved in tetrahydrofuran

(3.5ml) and then cooled to 0CJ. 1.0M Lithium aluminum hydride dissolved in tetrahydrofuran
(1.5ml, 1.5mmol) was added thereto dropwise. After stirring for 2 hours at room temperature,
0.1ml of water, 0.2ml of 10% agueous solution of sodium hydroxide, and 0.3ml of water were
added in this order under stirring.  After filtering precipitates, the filtrate was extracted with
ethyl acetate. The combined organic layer was dried over anhydrous sodium sulfate (Na,SO,),
filtered and evaporated under reduced pressure to obtain colorless liquid (90mg, 88%).

'H-NMR(DMS0-ds, 300MHz); & = 7.35 (dd, J=5.0Hz, 1.9Hz, 1H), 6.86 (dd, J=7.6Hz, 1.5Hz,
1H), 6.72 (dd, J=7.6Hz, 4.6Hz, 1H), 6.00 (s,1H), 4.23 (m, 2H), 3.25 (m, 2H).
MS(ESI); 136.9(M*+1).

d) Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 2,3-b][1,4] oxazin-1-yl)-
methanone
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In a 20m1 flask equipped with a reflux apparatus, 3-amino-pyridin-2-ol
(300mg, 2.72mmol) was dissolved in acetonitrile (27m1). To the reaction

W@2008an5466 added chloroacetyl chi@dde (0.24m1, 3.0mmol) dropwised&010-00282

room temperature, followed by Potassium carbonate (940mg, 15
6.80mmol). The mixture was heated at 1000 for 15 hours. After
completion of the reaction, acetonitrile was evaporated under the reduced

3, 5REBRFHES- MRIDG TGS Wag aeeag SR ARS) tl%@ HSBNETR VRRI-dlimethy!
extr%:ted Wth et yl aceiate The combined organ %er was dried over

RGO LM P! (a2 S04 Rt SHIGAY SUAP0RN S pmap wes added
therdlaeestiprakaiute téoblainnwdite %é’rrljll(&ﬂI@rﬁgp%%PQGb][l s4Joxazine dissolved

in N—NMMB&@D&?%%@)QMH@ \335‘ AdR ﬁ@etbb%@iﬂ@n 3{1%158% mlH)[H?oZQddﬂhnutes
Z Y4
anaiﬁé(ﬁ%ﬁh% it _[Lr g_ :B) e«%u%eraf%h {%r E? %ours WQH (ado%d ?and the mixture

wapestigiRinth s HWWMM%(WW@EWE%WWQFW
ovetlahByoign 3. Foiumel) fte gNHsSOly dltinetbarahyepofean n@Srei)adgissne.  The
m?ae'ﬁ%éopgﬁnédodv LRim alsninugrpsrigle issolygrhin drtrelysiofiagy n-

5mmol) was added thereto dropwise. After stirring for 2 hours at
hexepE e AAsTnd, Ol NAITGEMR PO Bremiopucters LTS paporated
to ahtaliuwal dryel Fowidet da(28riy38a%opf water were 30 added in this order under
stirring. After filtering precipitates, the filtrate was extracted with ethyl
e. The combined or W d ov r anhydrous sodium
o SO et A b i Becbal hebirb 55 (m
3H bt dbbTicddidpidZ Ibth ¢, Ba98) 2HH I IRDMS O-d6, 300MHz); 6 =
M S(ESD (At dwh-Qliz, 1.9Hz, 1H), 6.86 (dd, J=7.6Hz, 1.5Hz, 35 1H), 6.72

(dd, J=7.6Hz, 4.6Hz, 1H), 6.00 (s,1H), 4.23 (m, 2H), 3.25 (m, 2H).

MS(ESI); 136.9(M'+1). d) Synthesis of
E_W%@l,@%romoA-hydroxy_phenyI)-(2,3-dihydro-pyrido[2,3-b|[1,4]oxazin-1-yl)
Synt hesithah ¢B18- i) 2009414 64Dy 3Th8r20 1 0.D0R2§Ar o-pyrido[4,3-b][1,4] oxazin-4-yl)-
met%éwgﬂﬁr 6J?’96d£ xy-benzoic acid (65mg, 0.22mmol) was dissolved in

N, N- dlmetnyl acetamlde (1.5nil) and then cooled to -5D. Thionyl chloride

(O 024m1 0. 33mmol) was added thereto and stirred at -511 for 30

B D-gyaido[2,3-b][1,4]oxazine dissolved in

In é\h]pb@l%mﬁagw @?ﬁ?@lﬁiﬁiﬁ Mgant)lmgs @Qd@%&ﬁ%@&@t&mﬂﬁ?&ﬁ%@t (&ooml),
or mi na supseqgue § 0] erature 10r
oursac&?gtgk%veg GERRNNT R mlx¥ SQE as exW%egP\E]vgtﬁ 1on mix ure was

Stlrmrﬁﬂﬁrém@tﬁaﬁ@%hmdm@mﬁ@eé&h%t@dp@mntﬁnm@rgaﬂ@wwlWzﬂsreaction
mlmr&mdNMt@@thm sndlitien subfaieréil addeO-dyubieppsianct e R alisiek solid

(. %{E% ?qup({)essure The residue was purified by column
matography on silica eluting with a solvent of n- hexane: ethyl

acetate= 1: 1. The fractions containing the product were collected and
'H-BvaR@EE0-ds, 300MHz); & = 7.34 (dd, J=6.5Hz, 1.5Hz, 1H), 7.13 (d, J=1.5Hz, 1H), 5.99

(d, J=6.5Hz, 1H), 4.53 (s, 2H), 3.90-2.90 (br s,1H).
MS(ESI); 111.1(M*+1).

b) Synthesis of 4H-pyrido[4,3-b][1,4] oxazin-3-one
In a 500ml flask equipped with a reflux apparatus, 3-amino-pyridin-4-ol (7.89, 71mmol) was

dissolved in N,N-dimethyl formamide (350ml). To the reaction solution was added
chloroacetyl chloride (6.2ml, 78mmol) dropwise at room temperature and then stirred at room
temperature for 30 minutes. Potassium carbonate (24g, 177mmol) was added thereto and the
mixture was heated at 10000 for 40 hours. After completion of the reaction, water was added
thereto. The mixture was extracted with ethyl acetate. The combined organic layer was dried
over anhydrous sodium sulfate (Na,SOy,), filtered and evaporated under reduced pressure. The
residue was purified by recrystallizing from solvents of ethyl acetate and n-hexane to obtain
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10 to obtain pale-yellow solid (28mg, 31%). 'H-NMR(CDC13, 300MHz); 6
=10.58 (s, 1H), 7.93 (dd, J=4.6Hz, 1.5Hz, 1H), 7.81-7.55 (m, 3H), 6.92

WQd)I=&EHz, 4.6Hz, 1H), 4.41 (m, 24d), 3.87 (M, 2H). MS(ESI); 9-2010-00282

412.9(M'+1). 15 Example 2) Synthesis of
(3,5-dibromo-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-bl[1,4]oxazin-4-yl)
- methanone (compound 2) 20 a) Synthesis of 3-amino-pyridin-4-ol In a
whilO9pan|dlagks33snitro-pyridin-4-ol (11.6g, 82.8mmol) was dissolved in
methanol (800m1), and then added 10% palladium on active carbon
(1.2g, |IOw/w%). The reaction mixture was stirred for 3 hours under
"H- MGG bRt tho 8P HZkt T GotA. 80n(H ditdtLB6TH4r énLRIHg 68cibd=5.3Hz, 1H),
4.78@dupian was filtered on celite and then evaporated under reduced
S in white solid 25 (9.4g, quantitative yield).
Mﬁﬁ% -d6, 300MHz); 6 = 7.34 (dd, J=6.5Hz, 1.5Hz, 1H), 7.13 (d,
J=1.5Hz, 1H), 5.99 (d, J=6.5Hz, 1H), 4.53 (s, 2H), 3.90-2.90 (br s,1H).
c) Sytites BlldirPdroLH-BRibd[SBtitesikrdzine _
an HBYK -L‘}EJ?,ZHH%%}Qé%gfé‘(}?@%ﬂ?ﬁgﬁ@f% et G RRECH ST Ea0mi)

apparatus, 3-amino-pyridin-4-o0 ﬁ .89, 71mmal) was dissolved In
an ?Rﬂ&ﬁﬁléﬂqgﬂ formamide-{d5emaly mBUR & YEALtiOHSOEtioh Hediiefign (7ml,
S7rohiy ossetdect tiuriee d&@mse,. 7 @vtiensliying hovid dautr seorooteneppensture, drvbinl of
wat@?ﬂﬁﬂlr@dl@%r%%ﬁm BERLsE dRT t%%r@lﬂié?%ﬁd RoiapstumieAlRB atRled in

. (249, 177mmol). was added thereto and.the mixture was heated at 100
NG SH5 W S oS0l DT TRReh, Uall B e atar
acetpife nTiReuPENIRERSS GRS d ayfth \wah drigsb oyes . ahectonn serbenb gytiaie (NAPO.),
filtehap ghitedygyearaihyidoUursadpresinie (Nae Sédilclibeeg@nttd by column
chrSr‘ﬁ%r%gF%ﬁf SN AE Pc%deRﬁﬁ?BSWﬁn Tah%&&%"%g'ed. RASBHHIEALY The fractions

recry tallizing from solvents o thy acetate an I N- exane_to_o tain
con{gippedor DiesEvREesaiss el sy aRgrier 4o rRte Gal od gsrlauid (3.5, 91%).
'H-NMR(DMSO-d6, 300MHz); 6 = 10.90 (s, 1H), 8.06-8.04 (m, 2H), 6.96

- RrEORZ stobh 473 78> MP(ESDa! I062NL 1 b BY U998z, 1h),
3,4-dihydro-2H-pyrido 4,3-b|£1,ﬂgxazme

4.3 g AR oot 324Re 44039, 28mmol) was dissolved in

M SEBHh§aAHMarL]140m1) and then cooled to 00. 1.0OM Lithium aluminum
hydride dissolved in tetrahydrofuran (57m1,

d) Synthesis of (3,5-dibromo-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone

To a 10ml flask, 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (100mg, 0.73mmol) and 3,5-
dibromo-4-methoxy-benzoyl chloride (240mg, 0.73mmol) were dissolved in dichloromethane.
Triethylamine (0.51ml, 3.7mmol) was added thereto and then stirred at room temperature for 5
hours. After neutralizing with 1IN hydrochloric acid solution, the mixture was extracted with

dichloromethane and the combined organic layer was dried over anhydrous sodium sulfate
(N&SO,), filtered and evaporated under reduced pressure.  The residue was purified by column
chromatography on silica eluting with a solvent of dichloromethane:methanol=20:1. The
fractions containing the product were collected and evaporated to obtain the target compound 2
as white solid (190mg, 61%).
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10 57mmol) was added thereto dropwise. After stirring for 2 hours at room

temperature, 1.4m1 of water, 2.8m1 of 10% aqueous solution of sodium
Wogahwsiadasand 4.2m1 of water were @tded in this order under stirring.9-2010-00282

After filtering precipitates, the filtrate was extracted with ethyl acetate.

The combined organic layer was dried over anhydrous sodium sulfate

(NaZSO4) filtered and evaporated under reduced pressure. The residue

" vem e e ot e (¢
521 ‘a‘ﬁ\éqé(‘/a%@ré@i@ ggﬁa% o(ﬁ)r:f’ 5 liquid (3.5g, 91%).
MSGE%MR@@MI@ 300MHz); 6 = 7.89 (s, 1H), 7.83 (d, J=5.3Hz, 1H), 6.67
(d, J=5.3Hz, 1H), 4.30 (m, 2H), 4.25-3.80 (br s, 1H), 3.42 (m, 2H). 20
MS(ESI); 136.8(M'+1). d) Synthesis of
;%gl%‘—n%romo 4-methoxy_phenyl)- (2 3- dlhydro pyr|d0[4 3 bI[1 4]oxa2|n -4- yI
Synthess KA nGadiiyy enorhNHEER ‘ azn-4-yl
me(ﬂéhbmb&mamm@léaaﬂdoa}boﬂﬁj@bromo 4 methoxy benzoyl chlorlde
(240mg 0.73mmol) were dissolved in dichloromethane. Triethylamine
0.51ml, 3.7mmal) was added thereto and then stirred at room

To ?e%HBH&i%%e(?o?@ HOUHS: RABPHRRPAY g ALY PRy Ars Al hgieraz n-4-Y1)-
metsahatier{3tRegn X TZrenatsobieirct éul thethxaliphict ovee themlyeshth thiehl oromethane,

andC%E‘JPS"’c(‘)S%éar%“&E'aygfm%éft%ﬂdﬂ%?gﬁﬂbﬂ@&ﬁép diu 'a}c%ﬂ_llfﬁﬁ?ethang (4.3ml,
and evaporate er reduc ressu e residue
SRS TS B 38 OO ARty O R a g a4 CEhEHE b
addﬂfqm@ﬁrbfmmﬂvméiﬁﬂé@ﬁaﬂ@mﬂemedw AuEciedy tesntsmiizgefeoprowtiandl to
obtmefﬁetﬁ@@@@edwuﬂcey@mm@@ﬁ@ ol tegprget compound 2 as white
solid (190mg, 61%). W02009/145456 37 9-2010-00282 'H-NMR(CDC13,
. 300MHz); 6 = 8.30 (s, 1H) 8.16 éd J=5.7Hz, 1H), 7.66 (s, 2H), 6.87 (d,
H-DIREPY SO B00MR) 2, 2B 13ratH21H 4B O3, 38955 ESH)fS 2H), 7.53 (d,
1H ARG.BEM) 457 GrEXanR i BnHithesis of
M iﬁé dgi@gmﬂllfydroxy phenyl)- (2 3-dihvdro-pyrido[4,3-bl[1,4]oxazin-4-yl)
- methanone bromic acid salt (c ound 3) To a 20m1 flask,
Hl e oG- ﬁ?e"i%‘?@f%i}%% 3 ARG By OIS HiPL 4loxazin-4-yi
)- 10 methanone (310mg, O. 72mmol) obtained in the example 2 was
g_{ﬁgiglzrfd in dlchloromethane and then cooled to OD. 1.0M Boron
t rom| ' '

Wt ¥ank was filtered and coIIected and purified by
recrystalhzmg from methanol to obtain the target compound 3 as white

35T SHSANGerER Bhehgi)-(2,3-dinydro-pyrido[,3-b][1,4] oxazin-4-yl)-methanone
bromic acid salt (45mg, 0.091mmol) obtained in the example 3 was added to water (5ml) and
neutralized (pH=7) by using saturated solution of sodium hydrogen carbonate, and then
extracted with ethyl acetate. The combined organic layer was dried over anhydrous sodium
sulfate (N&xSQO,), filtered and evaporated under reduced pressure. The resulting solid was
recrystallized from dichloromethane and n-hexane to obtain the target compound 4 as white
solid (20mg, 53%).

'H-NMR(DM SO-ds, 300MHz); & = 10.63 (br s,1H), 8.44 (br s, 1H), 8.74 (d, J=5.1Hz, 1H), 7.74
(s, 2H), 6.95 (d, J=5.7Hz, 1H), 4.37-4.40 (m, 2H), 3.90-3.92 (m, 2H).

MS(ESI): 412.8(M*+1).

Elementary Analysis: C14H10Br2N203  C, 40.83; H, 2.46; N, 6.52
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'H-NMR(DMSO-d6, 300MHz); 6 = 9.02 (s, 1H), 8.45 (d, 1H, J=6.5Hz),
7.82 (s, 2H), 7.53 (d, 1H, J=6.5Hz), 4.57 (m, 2H), 3.99 (m, 2H). MS(ESI);

WaEAARSB(MB499. Elementary Analysis: C3B4H10Br2N203 HBr C, 34.47; H, 9-2010-00282
2.26; N, 5.63 20 Example 4) Synthesis of
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihvdro-pyrido[4,3-bl[1,4]oxazin-4-yl)
- methanone (compound 4) 25

(efneip) F ydrogen carbonate and then extracted with ethyI
acetate The combrned organic layer was dried over anhydrous sodium
itered and gvaporated under reduced pressure. The

_ ' oromethane and n-hexane

4-Pys HHBEIAR d dar gt TOMML YR Aigolvednseifd! eroRsl 188 oA0ml), and pyvaloyl
chl &l ek NER (B VES Braiiol B 0AdVHir 2tyBarni h8 . G30thy, B3 Bhntor Aniee Soidéd) 1@réd (o), this
ordér é Blfn Eé#)pe?ai 4e Gf %&6 %é%alrénélslénmaé Sﬁ?rébépré% ?eﬁl)perature for

90-3.92 (m, 2H). 35 (ES]):412.8(M'+1). Elementary Analysis:
E"P&ﬁ%@r\i%@& g ddenefied g R 893‘2'%026@9/9%286%@ was extracted
witD-20yI0=08282 aftk Hmapthe c@ybitheelsisgahic layer was washed with saturated saline

sonﬁt?'oﬁ EBQWWQr@dB%P%K Hr*b%)él)d(&ﬁsdmgm&;ﬁogph%t@r&![&sﬂ]@%%'ﬁ&d%der

B U T

wl\(ﬁ@hl@‘rdﬁt@tﬁr@ﬁ@tmlmemad%%loyl der@‘éqtﬁlrﬂntaamnmlpr@ﬁdct were
collstesh virreippo & @ngofid-fmemalaveiepiae sstritei@iin tBisy @ske). at room
temperature dropwise. The reaction solution was stirred at room
. temperature for 15 hours and the reaction was quenched by adding
H-WMRICPRE ot Aager Ak Extralety 1 @vifly 8dhyiSatlated it tﬁeﬁttﬁeZH)
1.32@rdMned organic layer was washed with saturated saline solution (50ml),
dried over anhydrous sodium sulfate (Na2S04), filtered and evaporated
under reducec pressure The reS|due was urrfred by column
e AP B romethane:
2 21wmerayrdrtgm<1nw trraotumammnt(arﬁmg&ﬁémndd ustew etiss@viie: cted amhydrous

tetr BURPOEAIGA S0 AP tRILN G LRLG a@ameeétedd@@ e sRlid:(3.69, 92%)imte 2 5M
col oYL BB 8 S e Z il (Pl Ul e

dropwise and then stlrred at 00 for 2.5 hours until yellow crystals were formed. After cooling

the reaction mixture to -780], trimethylboron (2.5ml, 22.443mmol) was added thereto dropwise
for 10 minutes, and the temperature was raised slowly up to 0C1. After stirring for 2 hours,
acetic acid (1.9ml) and 30%w/w aqueous solution of hydrogen peroxide were added dropwise to
the reaction solution at 0(], and then after stirring for 30 minutes, water (1ml) was added thereto
dropwise and then stirred at room temperature for 18 hours.  Water was added and the mixture
was evaporated under reduced pressure, and the residue was extracted by using water and 10%
isopropanol/chloroform.  The combined organic layer was treated with active carbon and the
filtrate was washed with saturated saline solution, dried over anhydrous sodium sulfate
(N&;SO,), filtered and evaporated under reduced pressure.  The residue was purified by column
chromatography on silica eluting with a solvent of dichloromethane:methanol=20:1. The
fractions containing the product were collected and evaporated to obtain white solid (1.16g,
67%).

'H-NMR(CDCl3, 300MHz); & = 8.83 (s, 1H), 8.39 (d, J=6.0Hz, 1H), 7.83 (s, 1H), 7.80 (d,
J=6.0Hz, 1H), 5.30 (br s, 1H), 1.35 (S, 9H).
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1.32 (s, 9H). b) Synthesis of
N-(3-hydroxy-4-pyridinyl)-2,2-dimethyl-propionamide 20

W @200dita845gl-N-pyridin-4-yl-propionagtide (1.6g, 8.977mol) was dissoh82#010-00282

in anhydrous tetrahydrofuran (20m1) under nitrogen atmosphere and
then cooled to -780, and then 2.5M solution of n-butyl lithium (n-BuLi) in
n-hexane (9m1, 22.443mmo1) was added thereto dropwise and then

o) ShirRd @tgfqpafgirng_é_mHgdpntil yellow crystals were formed. After cooling

the reaction mixture to -780 meth |bQ 5 43mmol) was
Al ad988 th PR Svis " %'Pé{ kit a%ﬁdélrraﬁﬁerfaer?@#&%e (1159,
592&@@@%%8@@@6@9@).berﬁ@rrosmmr@d@timhtm&\l Avdrochitia @cidnsalptery The
heté’t@g/@r{w LRSS QAN 0I NY H5P IS AR, Oxﬂﬁ Wﬁt@oﬁ@lﬂﬁﬂ@ RORVKSSlDto 01

reacti on 0 e after 30 minu water (I

rf)euvt\/rags S%Ig)é/ aérdmgt%rsgglwrse dq%rqzn tu rred at %vc')% terrﬁ%/aa)tur&é pinder
redqeeth GIRESUIR atd POV ERS! el v Agsheethi Rumenangs @iﬂaﬁlﬂfhf&%ﬁ@ﬁd@rfemove the
bypredusted Tie stz was dhpaesid usdwascaudeaobesisre usiogralater andal@l the
raﬁ@d&%m%@%l@r'%&fﬂM&%&&%H'?.ﬁ%r&ﬁ%ﬂ&@%%éﬂ%ﬁ&éﬁ?é&%&i'ﬁ?mre

active carbon and the filtrate was washed with saturated saline solution,
10 QAU QHARRENE SHatIIEYENRED (Na2S04), filtered and evaporated
"H-biviR(CR e e3DRIVES R e THE (@ sidbidNzasH)LTite sl ob.6Nd, J=6.1Hz, 1H).
chromatography on silica eluting with a solvent of
0:1. Tl e fractions containing the product
ot SHEU T OBt white solid (1.16g, 35 67%).
WHWR(GD@US(@QW H§)9(B439f80®3 (as] Hlj s®led(din)=@ioyFreug H, Y-aianethyl
fork@ni ) (1680 (Aded A6 athidgplie) (Bdcrlblbadeb difiofilb (0.52ml, 6.494mmol)

PO LB0I%0 000250, DSl S AN TEIC00) e

room temperature, yI propionami
Then, 1%%“9’219?{%919\/% S ﬂé@@%?brﬁlﬁ%vré@d%dﬁﬂ%ﬁt?o Rpwise at room
tempyctoch oriatacichsodutiontukb e ab atatayanoos) Jotutiiibwas Mdatedcabdailidture

wai%&i%ohf?ﬁrréorﬁ W@rﬁﬁé‘&h?é‘ AVWAEWAS SO RE g aliERd danic

ding 6N sodium h%élroxrde solution dgﬁ)wrse and evaporated under

'ay%wae&atfaré@swr@ e ASeidls AR HREbIDEY FFPARISIASONGR YV asRsH with water
andfiggteatad sdine\selthienbyipesdavtr Bhiyfiftusesoviisre gdlfa@eatbld.60derfiltered and

a@%s&qrrrzraslséﬂ&éef l@%&}é%%b@mwm&es&ﬁéultm%ﬁt& H&é&rﬂ«\ﬁ@%&ﬁ?&i was
a Solu nere eva derr re 1o
S e RSk R Gt

300MHz); 6 = 7.42 (d, J=6.IHz, 1H), 7.24 (s, 1H), 6.67 (d, J=6.IHz, 1H). d)
H- QMR’(BMS@JB}%ﬂmwiﬂ@[%‘&dibék@@mﬂ)%g@e(ﬁ-ﬁmiB@ﬁ(ﬂynifﬂr@lz, 1H), 6.87

(d, ?6@%@9 g"z, ggkg as dissolved in anhydrous N,N-dimethyl

ormami er nitrogen atmosphere, and chloroacetyl chloride
MXES D ha0- %(M'Qfﬂ%rmol) 15 solution was added thereto dropwise at room
temperature and then stirred for 30 minutes.

€) Synthesis of 2,3-dihydro-1H-pyrido[3,4-b][1,4]-oxazine
1H-pyrido[3,4-b][1,4]-oxazin-2-one (510mg, 3.397mmol) was dissolved in anhydrous

tetrahydrofuran (20ml) under nitrogen atmosphere and then cooled to 0CJ. 1.0M Lithium
aluminum hydride dissolved in tetrahydrofuran (6.8ml, 6.794mmol) was added thereto dropwise.
The mixture was stirred for 30 minutes, and the temperature was raised to room temperature,
and then the mixture was stirred for 1 hour. After completion of the reaction, the mixture was
cooled to 0J again, and then water (0.25ml), 10% aqueous solution of sodium hydroxide
(0.5ml) and water (0.8ml) were added thereto dropwise in this order, and the resulting solution
was vigorously stirred at room temperature for 1 hour. The produced solid was filtered and
washed with excessive ethyl acetate, and then the filtrate was washed with water and saturated
saline solution, dried over anhydrous sodium sulfate (Na,SO,), filtered and evaporated under
reduced pressure to obtain white solid (300mg, 65%).
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Then, potassium carbonate (2.0g, 14.760mmol) was added thereto
dropwise at room temperature, and the reaction mixture was heated at

wazmen 46498 hours. The reaction mix@ire was cooled to room 9-2010-00282

temperature and water was added to quench the reaction. The organic
layer was extracted with ethyl acetate and the combined organic layer was
washed with water 20 and saturated saline solution, dried over anhydrous
sodium sulfate (Na2S04), filtered and evaporated under reduced
L ﬁres%are tg obtain Wh| e solid. The obtained white solid was r sta |z6ed6 d
H 9@1&?8%6 el bt (ohitedta {4;39 J;H a6
J=5I8|=MMHIMMS(UI%4,)BGGMGH’K)2,|'® 11.05 (br s, 1H), 8.16 (s, 1H) 8.07 (d,
MSIESBhiZs. A):+6)87 25 (d, J=5.8Hz, 1H), 4.68 (s, 2H). MS(ESI);
150.9(M'+1). e) Synthesis of 2,3-dihydro-IH-pyrido[3,4-bl[1,4]-0xazine
yrldo 3,4- b] 1 4] oxazm 2 -one (510mg 3 397mm01) Was dlssolved in I

meﬂlhmm@ooled to on. 1.0M Lithium alumlnum hydrlde dlssolved in

By RE AME ARG rﬁ'ﬁb]stgo%?%FEQ%H\Q’%%@&%Q&B%@B%%?&V&SQ élTZ!T Oxazine

mixture was stirred for 30 minutes, and the temperaiure was raise

(1805 O penath fad SRR TR A LHEH o B O AR were
reagietin e tobtaiof the reegetiocgrtipeunix tore Iadi boooted tetboxsganenydA@, Badihydro-
pyriBien{q2; &u%oflylﬁ%@%%rﬁo&WtQ&ﬁﬂﬂd%@W'de 35 (0.5ml)
and water (0.8m1) were added thereto dropwise in this order, and the
resulting solution was vigorously stirred at room temperature for 1 hour.
"H-RVERIPOHTR et SOMYE)S §iltsradl (BntHwZSHdd. Whith. Bxzelid)vé 8yl Adbta&s (M,
1Hﬁ|21(1|33f(ﬁﬂ2h§3 Blymte veag. washed with water and saturated saline solution,
S?éﬁz EW% ous sodium sulfate (Na2S04), filtered and evaporated
undéer reduced pressure to obtain white solid (300mg, 65%).
W02009/145456 40 9-2010-00282 'H-NMR(DMSO-d6, 300MHz); 6 = 7.74
Exds\pléh) 7.67 (d, J=5.8Hz, 1H), 6.67 (br s, 1H), 6.46 (d, J=5.8Hz, 1H), 4.10
syrfRest 1 334 d1Br hD-aMPFRD phEG AP 3 I ngdPoSNRIBESS. B (1.4 oxazin-1-y1)-
(ﬁﬁ,b-d|Dromo-4-metnoxy_pnenyl)-(z,d-dlnydro-pyrldols,4-b|[1,4joxazm-l-y|
same method as in the step d) of Example 2,
2,3-dihydro-1H-pyrido[3,4-b][1,4]-oxazine (180mg, 0.587mmol) and

By 3tﬁed@mén%énm@ﬂéexynb@awi@héoﬂeées(&%m LeRSAERANIYYBLE, I-Bihydro-

pyrlé)? g%]rt) btaln tq.hyfzrgg gg{ﬁ? ?}@n&iho 0140mmol) and 1M solution of boron

tri b@ﬂ'@@[@@-‘lﬂ]‘[l Q%QWLHW%%%W BNV EcdiRn (BBfiS Bgsg)eutralized
(pPHEPNBIREMNY] SEanfad3E8P biv ki Gsacua® Kigarbbbn CdSbletelal Axtzactdd) wit92thy|

ace&ie.ZHPhg gm&ﬁbaﬁrgqagf& %/'59 0%&]6 c(\';@r %hpydrous sodium sulfate (Na,SO,),

filtered and evaporated under reduced pressure to obtain solid. The obtained solid was

recrystallized from dichloromethane and n-hexane to obtain the target compound 6, (3,5-
dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 3,4-b] [ 1,4] oxazin-1-yl)-methanone, as white
solid (28mg, 48%).

'H-NMR(DMS0-ds, 300MHz); & = 10.74 (br s, 1H), 8.23 (s, 1H), 7.96 (d, J=5.7Hz, 1H), 7.80
(s, 2H), 7.41 (d, J=5.7Hz, 1H), 4.34 (m, 2H), 3.89 (m, 2H).
MS(ESI); 412.9(M*+1).

Example 7)
Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(6-methyl-2,3-dihydro-pyrido[ 2,3-
b][1,4] oxazin-1-yl)-methanone (compound 7)

a) Synthesis of 3-amino-6-methyl-pyridin-2-ol
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15 MS(ESI); 426.9(M'+1). Example 6) Synthesis of
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihvdro-pyrido[3,4-bl[1,4]oxazin-I-yl)-

W netaadsnss (compound 6) 20 By the4ame method as in Example 3,  9-2010-00282

(3,5-dibromo-4-methoxy-phenyl)-(2,3-dihydro-
pyrido[3,4-b][1,4]oxazin-1-yl)-methanone (60mg, 0.140mmol) and 1M
solution of boron tribromide (0.84m1, 0.840mmol) were reacted, and then

6-h9&%@@HR%@%EHﬁ1&V(%§GFﬁth§6§Wn& Rz MM th SRS Aot Rethane
ﬁ{Bﬁﬁqum hﬁgrogf carbonatte an extract lbh eth§l W? 5{% gn ltlhrr A for 2
A SPGARTE BT WL RS BORY R SRR
hOl(fNaQ@@dr)l ngilRyplseDern das e evatdempetityr ee d libe depebiesunixtg @il tered by
usi §pblitd ae ebipiraedsplidrrapicea presialt ze dubialiely eppimetinaB eoRB 400mg).
n-hexane to obtain the target compound 6, (3,5-
dibromo-4-hydroxy-phenyl)-(2,3-dihvdro-pyrido[3,4-b][1,4]oxazin-1-yl)-met
H-NAHRGD Gls AN HEL i 28 /7o 8odl) 38 S (NN (BASID) 0B 88 (O METZHE, 1H),
3.26:(bOs72HHe 25161 8HY.23 (s, 1H), 7.96 (d, J=5.7Hz, 1H), 7.80 (s, 2H), 7.41
%SB—%%@ 11[-11 4.34 (m, 2H), 3.89 (m, 2H). MS(ESI); 412.9(M'+1). 35
xample 7) Synthesis of
(3,5-dibromo-4-hydroxy-phenyl)-(6-methyl-2,3-dihvdro-pyrido[2,3-
b) Hifithedeah Limadthyi)-Thieplia dof e -(g dh#honaah-2yae Synthesis of
By $he'@iRe- @@H@HW&HXHQ@(@B %gﬁg@%%(é@é%% %@&9795%%%% -2-0l (400mg,

oI M A cg R LR TR AR oy S e tere
Commllmh%@Mdéhm?éi@{t%%%[ﬂ/lﬂ%ﬂaﬁﬁe@ﬂ%@ﬁ@ﬂ‘%ﬁ‘%hours with adding

hydrogen gas at room temperature. The reaction mixture was filtered by

O 0 a7 b (e DTS B0 B T e B, 1

489(%)26')5?%6(%3?*)2Hz 1H), 5.88 (d, J=7.2Hz, 1H), 3.20 (br s, 2H), 2.25 (s,

M SBEH) MERESA)+125.1(M'+1). 10 b) Synthesis of
6-methyl-IH-pyrido[2,3-bl[1,4]oxazin-2-one By the same method as in the

d) of Example 5, 3 amlno -6- meth I-pyridin-2-ol (400mg, 3.222mmo1)
- -ﬂ /] 0 ala
ytCHi %6l 3.222mmol) to obtain the

By ttablsg@me@nﬂwodr@a n@;thwﬂlwld}pbﬁmammeﬁbﬁmet]mkdﬁrpxzmddé @B 0hgpxazin-2-
one‘%%@mg, 1.401mmol) was reacted with 1.0M Lithium aluminum hydride dissolved in

tetrahydrofuran (3.0ml, 3.082mmol) to obtain the target compound, 6-methyl-2,3-dihydro-1H-
pyrido[2,3-b][1,4] oxazine, as white solid (160mg, 76%).

'H-NMR(CDCl3, 300MHz); & = 6.79 (d, J=7.8Hz, 1H), 6.59 (d, J=7.5Hz, 1H), 4.39 (m, 2H),
3.65 (m, 2H), 2.35 (s, 3H).
MS(ESI); 151.1(M*+1).

d) Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(6-methyl -2,3-dihydro-pyrido[2,3-
b][1,4] oxazin-1-yl)-methanone

By the same method as in the step d) of Example 1, 6-methyl-2,3-dihydro-1H-pyrido[2,3-
b][1,4]oxazine (50mg, 0.333mmol), thionyl chloride (53ul, 0.733mmol) and 3,5-dibromo-4-
hydroxy-benzoyl chloride (197mg, 0.666mmol) were reacted to abtain the target compound 8,
(3,5-dibromo-4-hydroxy-phenyl)-(6-methyl-2,3-dihydro-1H-pyrido[ 2,3-b] [ 1,4] oxazin-1-yl)-
methanone, as white solid (40mg, 28%).

'H-NMR(DMSO-ds, 300MHZ); § = 10.42(br s, 1H), 7.58 (s, 2H), 7.42 (m, 1H), 6.63 (br s, 1H),
4.21 (m, 2H), 3.68 (m, 2H), 2.15(s, 3H)
MS(ESI); 426.9(M*+1).
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15 'H-NMR(CDC13, 300MHz); 6 = 8.37 (s, 1H), 7.10 (d, J=5.2Hz, 1H),
6.81 (d, J=5.2Hz, 1H), 4.80 (s, 2H), 2.44 (s, 3H). MS(ESI); 165.1(M'+1).
WQ@2B9HuEEsE of 6-methyl-2,3-dihydro4M-pyrido[2,3-bl[1,4]oxazine 20 By9-2010-00282
the same method as in the step e) of Example 5,
6-methyl-IH-pyrido[2,3-b][1,4]oxazin-2- one (230mg, 1.401mmol) was
reacted with 1.OM Lithium aluminum hydride dissolved in tetrahydrofuran
(3.0ml, 3.082mmol) to obtain the target compound,
Ex 6-@et2yl -2,3-dihydro-IH- pyrido[2,3-b][1,4]oxazine, as white solid (160mg,

5 'H- NMR(CDClS 3OOMHZ) 6= 679 (d J= 78Hz 1H) 6.59 (d,
s d 2-(Hnethy| ¢ S{eH BYtro-pyrido[4,3-

b][ﬂﬁ]%ﬂe(%ﬂz;l)nd)w&haﬂéﬁélﬁz&ﬁpound 8)
(3,5-dibromo-4-hydroxy_phenyl)-(6-methyl-2,3-dihydro-pyrido[2,3- 30
b][l 4]oxa2|n -l-yl)- methanone By the same method as in the step d) of
Do ef B-anhemydnd-aihydro-IH-pyrido[2,3- b][1,4]oxazine (50mg,
By %&%Imﬂéhpmmnylmblaada)(ﬁﬂ%ﬁﬁ&nm&)mpﬂlalﬂdmr@ng £1mmol) was
red{?aé%gﬁgﬁoi?n?%% ch'uide EBéme BGRamARENR ASRER, LA R el ).
(3,5-dibromo-4- hydroxy phenyl)-(6-methyl-2,3-dihydro-1 H-pyrido[2,3-b] [
H- NM]@()@MiﬂalelyIB%\/Iﬁlelh&noﬁ%(dd,memlmfﬂﬂﬁ@,, 28%)d, J=1.5Hz, 1H), 6.00

(d jﬂd\éMB )g‘v 53@9 IHZz); 6 = 10.42(br s, 1H), 7.58 (s, 2H), 7.42 (m,

4.21 (m, 2H), 3.68 (m, 2H), 2.15(s, 3H) MS(ESI);
2009/145456 42 9-2010-00282 Example 8) Synthesis of
(3 5 dlbromo 4-hydroxy-phenyl)-(2,2-dimethyl-2,3-dihydro-pyrido[4,3-

b) Sbihddexrzin- &ﬂ&mﬂmaamm@mmum& r533<)n‘é)/nthesis of

e, FETRI RS S AL A AT
oGNS Bm@m%mwmdﬁwlamlmw%o aaahﬁgmmop.émybt?eo 2,2-dimethyl-

4H-blINIVR (Y S D est6izi BB 2R ng, 2586(dd, J=6.9Hz, 1.5Hz, 1H), 7.13 (d,
J=1.5Hz, 1H), 6.00 (d, J= 69Hz 1H), 4.53 (br s, 3H). MS(ESI);

u 11L1(M'+1 nthesis
SRR at R 5 D HofaAHIs B0 05 BB QA oS8 (@
J= Eﬁhhelttbr;tM(ﬁ Bitample 2, 3-aminopyridin-4-ol (300mg, 2.7mmol) was

ngggtqabg\@w bgyomo -2-methyl-propionyl bromide (0.37m1, 3.0mmol) to
obtain 2,2-dimethyl-

c) Synthesis of 2,2-dimethyl-3,4-dihydro-2H-pyrido[4,3-b][1,4] oxazine

By the same method as in the step c) of Example 2, 2,2-dimethyl-4H-pyrido[4,3-b][1,4] oxazin-
3-one (120mg, 0.67mmol) was reacted with 1.0M Lithium aluminum
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4H-pyrido[4,3-b][1,4]oxazin-3-one (122mg, 25%). 'H-NMR(DMSO-d6,
300MHz); 6 = 10.84 (s, 1H), 8.05 (m, 2H), 8.00 (br s, 1H), 6.96 (d, 20
W 2B HHAT6), 1.44 (s, 6H). MS(ESI)4379.0(M'+1). ¢) Synthesis of 9-2010-00282
2,2-dimethyl-3,4-dihydro-2H-pyrido[4,3-bl[1,4]oxazine By the same
method as in the step c) of Example 2,
2,2-dimethyl-4H-pyrido[4,3- b][l 4]loxazin- 25 3-one (120mg, 0.67mmol)

hyd8e dkasird WEBtrd M)HF 43%‘11'%%% d%%gﬁ(éléﬁ%&i% -34- d||f)1ytdro -2H-
r solved in tetrahydrofuran m mmol) to
py”@ﬂfiglr}ﬂ%?g%? ﬁ/ﬂﬂ@ %n&gh%% tfh"eayﬁl& [4,3-b][1,4]oxazine (110mg,
quantltatlve yield). 'H-NMR(CDC13, 300MHz); 6 = 7.95 (s, 1H), 7.86 (d,
CEHéo@vﬁMd 5I=9.9451%, 1H), 568-88 (b aHEHIHS. 53515285336 1H),

( I '+ ) Synthesis of
38 3% %—lzlr%o 4~ rhet ox g;P_Q/I) -(2,2-dimethyl-2,3-dihydro-pyrido[4,3- b][

Eﬁbx%@zﬁﬁ(h’[yﬂ-)methanone 10 By the same method as in the step d) of
Example 2, 2,2-dimethyl-3,4-dihydro-2H-pyrido[4,3- b][1,4]oxazine (60mg,

o) O-3amHaql) was reaetahwith 2. ﬁﬁ%@”%a%ﬁ‘@?d%&ﬁﬂ@?o@%@ﬁvndor4 3

1ZUmg 0. dbmmol) fo obtaln the targe Compoun
M@%QMy -phenyl)-(2,2-
By mmwylmeamraﬁdmﬂwstdwm 8 HEKbyMpox az 24yt tBarbmeli(3rhgyrido[ 4,3-
o d ?Qg%édl@m@%@oﬁggo?n&?)?ég&%@e Hrroride
(12 rﬂg ﬁrg‘% ‘?g L5 d g%zfﬁg] U Og B3 Dol A naSr2.2-

dm(%mltﬁﬁrdﬂﬁwiw-ﬁw@@kyﬁbﬂérﬂwez Ay ERoBedFRBAIdo[4, 3- 20

b][l 4]oxazin-4-yl)-methanone By the same method as in Example 6,

| -2,
|h E%H 6?% ﬁ%%gng%pézlﬁ)m% é(bglze (%Z 1Hb Zgr%no \)vaGSS3 @
J= Sré étéb')v\/ﬁﬁ (ﬂv&ﬁo |6t?ﬁ 6f2l§Bréﬁ"ﬁ§t§H?mde (0.9m1, excess amount) to

M SpbsHinBaeotmrgal.compound 9, (3,5-
dibromo-4-hydroxy-phenyl)-(2,2-dimethyl-2,3-dihydro-pyrido[4,3-b] [
1,4]oxazin- 43/I) 25 rgethanone (33mg, 49% . 'H- NMREMSO -d6,

s..l. EAS [LOLO "‘w',_"‘ A-.'.

mﬂm&ms 7Hz, 1H), 3.73 (brs 2H)126 (s, 6H). MS(ESI)

By 4A0-MNe rhihd® xamBlant V62009618t 4l LhEYR2 2-dimethyl-2,3-
dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-methanone (70mg, 0.15mmol) was reacted with 1M
solution of boron tribromide (0.9ml, excess amount) to obtain the target compound 9, (3,5-
dibromo-4-hydroxy-phenyl)-(2,2-dimethyl-2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-
methanone (33mg, 49%).

.V.J

'H-NMR(DMS0-ds, 300MHz); & = 10.71 (br s, 1H), 854 (br s, 1H), 8.11 (d, J=5.7Hz, 1H),
7.72 (s, 2H), 6.92 (d, J=5.7Hz, 1H), 3.73 (br s, 2H) 1.26 (s, 6H).
MS(ESI); 440.9(M*+1).

Example 9)
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Synthesis of (7-cyclopropyl-2,3-dihydro-pvrido[2,3-b]
[1,4loxazin-1-0D-(3,5-dibromo-4- hydroxy-phenyl)-methanone (compound

W@)apysubesis of 7-cyclopropvl-IH-psdido[2,3-bl[1,4]oxazin-2-one 5 To ®&2010-00282

IOml flask, 7-bromo-IH-pyrido[2,3-b][1,4]oxazin-2-one (400mg,
1.746mmo1l), cyclopropyl boronic acid (165mg, 1.921mmol), palladium
acetate (39.1mg, 0.174mmol), triphenylphosphine (91.5mg, 0.349mmo1)
S\/rﬁHQSEOt%?S'L(mC?aWBW i@&%m&'\rﬂ%gm B WRbe MHSS O 88513 r omo-4-
facefo |tr||elwater 4.2m1/0.9m1I). The reacfion mixiure was
Aheha) Yo-trstrig microwave (100W) apparatus. After
cooling to room 10 temperature the reaction mixture was extracted with

a) SAEqcatate arpri oNdaicde e M’ﬂ&]%@hﬁﬂ-dﬁ@h saturated saline
To SQutign, The Omt}'PM) éﬁn'c 'er 4 a \i&%z?r\"ir anhy @b%m& 1.746mmol),

magneS|um Sulfate aporate8 und
CyClsHreByr orpric iU ELGRRY, p LR Je ofFHAH! Wiy ARy @Bﬁ&%n %Wénmol)
tri préatinhositire @1\Gean), of3d@mhias)metbanssantcaetbyitacesaiemd, B4bantionsvere

o SSAGITHNY &@aroaust&arﬁ.rats@regsan%mma gd %89’&!&.8:1 Jréxture was
mixture (40mg, 0.8%) containing triphenyl phosphoxide. 'H-NMR

Stirrsg oiRf2) g g o | Otrr)ﬂtgﬁleaoweré OWHAPRSTEBIY, 6ﬁzfrrrfllta}0 room
temper (s, Hhd)[ebcBORIBXt(R, vidd )o0raned BB rethHets 701 6Be(migdit) | 3@r was
wadPbPWNESiH P sAUEQBIRRN, a%edtemﬁe% jdqkg étot[sldﬁlam@namydmus

e AT ) TGS U Ry @ﬁt}sﬁr Aol e e

puriied thepobsateehtonBdIaM eisiliea eutingrvith ﬁ;@tmtcnéﬂmmﬂomethme and
ethtear@terdrofmené@ o c&ﬂ&ﬂﬁyﬂ@bvwe&d@@cﬂtm@ SHopVess e eotbBain a

m,xgd,féi‘N %%%%Wﬂ%ﬁ{ﬁg 9 IB%J Waier (0.3m1) was added thereto

e resulti ion was evaporated under reduced
pressure to obtain a mixture containing 7-

'H-sye R@DEl - 2080 )l D <. py rigl of 21)3 b?[zt(-ﬁr]omm and) tepEefyU=2.1Hz, 1H),

4.79 §HP°£<§631%?7 lite)SeliE. CLO8NE)- 1) SYBIEEAT A 2
(7-cyclopropvi-2 dlhydro pvrido[2,3- bl[l 4loxazin-1- yI% (3,5-dibromo-4-

30 methoxy phenyl) methanone Toa 10m| flask

3 gz g, 0.057mmol)

7-c%%%§y§@t§§t@ﬂ?{%ﬂ%@}o&%iﬁ?bf@|@gﬂ% (@egq&%ﬁoﬁr?m?h%w@é@ in 1ml
Solve orom ane m erc INg 10 I Yy

o S Ao U AAED RIS AL UG Bt foom M Liium

al Ui e P einie i el r@ltrstetrﬁ@/ﬁééétm{%&tu@el%@ﬂ@uﬁ%ﬁ RsgdIhesFia dropwise
andyighaginledia: acithsehbiva @pdestracied Wiedicaipmathane dadithedpwise.

|
T“?%%‘tﬁ‘ﬁ@?@r@é@ﬁﬁ%%@ﬁ“% h Ao AR Ao 7
CVCWa@@d e d BYFESFrRY SAPGHSRE AR OR MEateriERYy RIOSRIREARFB ophite
ol MADOGR/ 145456 45 9-2010-00282

c) Synthesis of (7-cyclopropyl-2,3-dihydro-pyrido[2,3-b][1,4]oxazin-1-yl)-(3,5-dibromo-4-
methoxy-phenyl)-methanone

To a 10ml flask, 7-cyclopropyl-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine (10mg, 0.057mmol)
and 3,5-dibromo-4-methoxy-benzoyl chloride (28mg, 0.085mmol) were dissolved in
dichloromethane (1.2ml). After cooling to 00J, triethylamine (0.04ml, 0.285mmol) was added
thereto and then stirred at room temperature for 3 hours.  The reaction mixture was neutralized

with 1N hydrochloric acid solution and extracted with dichloromethane, and then the combined
organic layer was dried over anhydrous magnesium sulfate (MgSO,), filtered and evaporated
under reduced pressure. The residue was purified by column chromatography on silica eluting
with a solvent of
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ethyl acetate and n-hexane (1: 1). The fractions containing the product

were collected and evaporated to obtain the target compound as white
WGR0d(BIgnHe, 33%). 'H-NMR(CDC134300MHz); 6 = 7.86 (d, J=2.4Hz, 199010-00282

7.45 (s, 2H), 7.21 (s, 1H), 4.43-4.47 (m, 5 2H), 3.95-3.97 (m, 2H), 3.94 (s,

3H), 1.73-1.82 (m, 1H), 0.85-0.91 (m, 2H), 0.39-0.45 (m, 2H). d)

Synthesis of

eth 7%&%%%059@3(1 Remd%gn?_ﬁi_gﬂgﬁom%&@ﬁ@ﬂ%wo@é Aigeorfeted and
T e, e AR R AR S Q9 2820 5-clbromo-s-

10 methoxy-phenyl)-methanone (9.0mg, 0.019mmol) was dissolved in

- Mimm@lgt@@mmmthe%qaoh&d »P1H 17Q5/k§9mn7t@br<@miqiﬁ4 43 4 47 (m,

2H)é§§) %lge%qu aja%r%mm ?ﬂ pera2tlure %—é%%%gr?allh gs% %gq ZH)

to 6 with IN sodium hydroxide solution and the react|on mlxture was

d) esyraeted vith (dichdomopetizedieihatd ihei domBingt AoganiclayLE@asbromo-4-
hvo%mﬂé’ﬁﬂ)aﬂ\'a%%%é sodium sulfate 15 (Na2S04), filtered and
evaporated under reduced pressure to obtain solid. The resultlg_% solid

To \ﬁa%%kri)éféi||£é&yﬁmqm>€h¥&8fﬁé%ﬂ\éﬂﬂ%b?£}l%vﬂ?e@éaﬂdy Prglibromo-4-
meBag)phidyNviit VS IBNG DM Sty ch) wad cb@lved H) dkBréd)efepel Iz then
cooldd)io072 (S @BEréw tsbroide %@&ﬂeﬁ&ﬁmlﬁw)oﬁeﬁ%&? A2 "B 203mmol)

%jﬁ?%} ﬁﬂé%‘énlé_&%g g %65%2%2%@% 0 %?e? ?éﬂ?)ur %séd}[,sted to6

WltbS ENlo racipimy diodphitre rsAlIRIB - ansly difts: piaadibya, 3TitLrglowasiredrafted swith
d.cmﬁwﬂﬁm@ Riemie acidhadt (6rRPO Ve LranTantesisnpfddus sodium sulfate

e e
e M ol Ll e

(249mg, 1.212mmol) were dissolved in dichloromethane. Triethylamine

1A ﬂrr%%loéﬁﬁﬂﬂ%z‘j"%%‘ﬂﬁj@éj Q“?FB‘%%Q‘M“F@ ?LH{eﬂ-?‘tf%'& 2H), 7.25 (s,

rature or he reaction mixiure was neutraliz
1H%3‘}cﬁ%éiﬁ%r(f8 55?1 §z§%ﬁc§ﬁ Wb%ﬁbdfﬁé@d%@b@f@ 685482 4l O 28 039 (m,

2HEextracted with dichloromethane. And the combined organic layer was

mModtigs auepanhygrous magnesium sulfate (MgSO4), filtered and
evaporated under reduced pressure. The residue was purified by column
chromatography on silica eluting with a solvent of ethyl acetate. The

Exarapiedi®} containing the product were collected and evaporated to obtain

smmws(scol@red(saimo%o@mgaxwp%nm -0 BN S @velid)s 8,3 15[ 3 bkadind-vi)-

Hz, 1H), 7.55(dd, J=1.9Hz, 8.4Hz,
—J=5.7Hz, 1H), 4.40(m, 2H), 3.92(s, 5H).

a) Synthesis of (3-chloro-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-
methanone

To a 10ml flask, 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (150mg, 1.102mmol) and 3-chloro-
4-methoxy-benzoyl chloride (249mg, 1.212mmol) were dissolved in dichloromethane.
Triethylamine (0.77ml, 5.510mmol) was added thereto and then stirred at room temperature for
2 hours. Thereaction mixture was neutralized with 1N hydrochloric acid solution
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MS(ESI); 305(W+1). 10 b) Synthesis of
(3chloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-

W oretharsagsbromic acid salt To a 1046l flask, 9-2010-00282

(3chloro-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone (100mg, 0.328mmol) was dissolved in dichloromethane, and
then cooled to O0. 15 1.0M Boron tribromide dissolved in

e AT e S oA 6%@£§Eqm6%wf°“
o LSS I LTS 21t CORSEARE S SEheER PrTotey L fe ves

purfiieeh Y cteloromenrmioas aitin Whﬁ%%@ll@ﬂ(ﬂﬂﬂh@ SD’F\%)t pDethyl acetate. The
fractibheNBHB MSQHGreflMInEE Eoffedibd antheapdldled 1848 ibrd-48d@d solid
(23§ % gEg;) 1H), 7.65 (d, J=1.9Hz, 1H), 7.58 (d, J=6.5Hz, 1H), 7.46 (dd,
Z,'8.4Hz, 1H), 7.09 (d, J=8.4Hz, 1H), 4.58 (m, 2H), 4.01 (m, 2H).
MS(ESI); 291.2(M'+1). 25 Example 11) Synthesis of
H-(BVrRaNesd-bydioxysHeany HHE., 8-afitty des-pyeEdofy, 3FBE{(H4bZ&I—iIZ-4M)-7 55(dd,

[ COMpP 1. \,
Wi s

M &ﬂ%(%ﬁé To a mixture of 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine
(50mg, 0.37mmol) and 3-bromo-4- methoxy-benzoic acid (102mg,
b) Ogmmeasl). &ho@&%%@W%WJﬂ?eﬁ%m(@Mﬁy@ Cﬁﬂ Wﬁﬁf{?ﬂ]@?a&ﬂp@yl)
or 12 hours. T actlon mixture was cooled to 0C, neutralized with
met gﬂﬂP&Bé’%ﬁ'ﬂ H‘sodlum hydrogen carbonate to pH of 8-9 and
To extidpediianth dihghl acetatethery wopp0d2128dsdrapygida4G-0l 28ioxana4-yl)-

memkaae@@oo@ai0e,d@ﬁﬁ@l{)iGd@syarswa&&vaﬁhﬂdlwm@Mmaﬁad SaliNeooled to 0.

108 &R tﬂé ga"e&@l}&&’\f%?cﬁf"? a(;?gr%\"’@%%‘}% JT;]Z d%% | thereto

evaporate er reduced ressure € was purifi
a”dcfil?ﬁ'?rﬁaﬁr@ﬂr%ﬂﬁ%#?@]ﬂ%ré‘tlﬂﬁﬁﬂgl@nm%ssom%m OHB?&HIé add'”g ethy' acetate
sohgiathloas mikésanawl cbl | ddvedlfrati pod fosh tyi gyt iphogl dicinw dichicobi@ctieshe to
obtéﬂ%ﬁt%‘éﬁﬁ&’f tgﬁ tain white solid (38mg, 51%). 'H-NMR(CDC13,
300MHz); 6 = 8.1 H), 8.12 (d, J=5.7Hz, 1H), 7.77 (d, J=1.9Hz, 1H),
7.44 (dd, 3=8.6Hz, 1 OHz, 1H), 6.91-6.81 (m, 2H), 4.44 (m, 2H), 4.03 (m,
"H-RMRESBSE 03 BN0MHa); SyntHelsqwfs, 1H), 9.04 (s, 1H), 8.48 (d, J=6.9Hz, 1H), 7.65
(d @1@9@% w%yﬁ@lﬂw&rﬁ? P4 uare-pyrgotuA Ly osgzn Az, 1H),
hfh OQ?n{ Cld salt By the same method as in Example 3,

phenyl) (2,3-dihydro-pyrido[4,3-
MS(ESI) 291 2(M +1)

Example 11)
Synthesis  of  (3-bromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone bromic acid salt (compound 11)

a) Synthesis of (3-bromo-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-
methanone

To a mixture of 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (50mg, 0.37mmol) and 3-bromo-4-
methoxy-benzoic acid (102mg, 0.44mmol), phosphorus oxychloride (2ml) was added and
stirred at 100°C for 12 hours. The reaction mixture was cooled to 0°C, neutralized with
saturated solution of sodium hydrogen carbonate to pH of 8-9 and extracted with ethyl acetate.
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b][1,4]oxazin-4-yl)-methanone (30mg, 0.086mmo1l) and 1M solution of
boron tribromide (0.86m1, 0.86mmol) were reacted to obtain the target
W @2009 ausubs(3-bromo-4-hydroxy-pheayl)- 15 9-2010-00282
(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-methanone bromic acid salt
(26mg, 72%). 'H-NMR(DMSO-d6, 300MHz); 6 = 11.1 (br s, 1H), 8.97 (s,
1H), 8.42 (d, J=6.5Hz, 1H), 7.78 (d, J=1.9Hz, 1H), 7.54-7.44 (m, 2H),

AnJ %%&C&Tﬂ)ﬁé«j 5@;@1\/\%5'%&% (With 2t e (Baithe SctarbMatibl over

Exam Ie 1

S o e T Pt AR, ) VPR A SR e
f&ﬂﬁh@rvy@irn@uﬁ@ﬁome cebimpocimenaPaphy SpneHimsiseiting with a solvent of n-

hex&@ddjmsdfmgﬂwﬂei% bifhet loxamins 4cphrditrAae theXyrautidflussamesitatted and
methanone T
eva§ (ﬁ] Odp taiﬁHWgﬁﬁ ofgag%r]ﬁ %?q?jazme (2.0g, 7.34mmol) and 3-

trifluoromethyl-4-methoxy-benzoyl chloride (2.1g, 8.80mmol) were
H-dissRieedin danlerpreettare (J iethydamiae JB50mE, 14H6&mmMaEl) adHz, 1H),

7. ﬁ?&&eg—%‘&ﬁtq 3N NN SYIBS AHROIHOMUIGMPAIALLIS: K, ‘bﬁ)%@s (odhe

reaction mixture, water was added to quench the reaction” and the mixture
was extracted with dichloromethane, and the comblned organic layer was
b) wBsthieadi svitbfwdBbranmd-ddiyaated delinl-6L8tiopdrdriwd doféiSenjliyélanagin-4-yl)-
mafahdR BrfateNage04), filtered and evaporated under reduced
ressure. W02 09/145456 4 10 00282 The re5| rified
By 01 B A R i B T SR G A re By o
bl[‘aélspearimdnakaiethapone THMGaidiesemhtadnih g Mhespid@ncolvéason tribromide
(0.8BPHcOlBshtisl)avaReEatRd t0 obkiaithy oW satigolibd 98-bR8M6)4 By droxy-phenyl)-

eSS A AR N R e

J=5.7Hz, 1H), 4.42 (m, 2H), 3.96 (s, 3H), 3.93 (M, 2H). MS(ESI);
1H-RBARQONM S0)dd BAoMVBy)tesiEL af (br s, 1H), 8.97 (s, 1H), 8.42 (d, J=6.5Hz, 1H), 7.78 (d,

3= 1(§H°t dlhydf%zPYﬂQ?H %'H(ﬁwwﬁry'w ALV S (e

g eny -methanone To a'100ml flask,
M o )774?)‘0[4 3-b][1,4]oxazin- 4 -yl)-(4-methoxy-3-trifluoromethyl-
phenyl) methanone (1.19¢g, 3.52mmol) was dissolved in dichloromethane.

E‘wﬁ(‘ﬁ%@pling to O0, 1.0M Boron tribromide dissolved in dichloromethane
2m1, 35 as ad and then stirred at s
SRR ore ot IOV G0 HEL S ARy B A Bl eromethy

phenglamet banporieampadrilidZ2bd. The crude was purified by recrystallizing
from dichloromethane to obtain white solid. The obtained solid was

a) "YHRBEPLIEiPd DY RERRREANY o[ 4.3-b] (1.4 oxazin-4-y1)-(4-methoxy-3-trifloromethyl-
phenyl)-methanone

To a 50ml flask, 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (1.0g, 7.34mmol) and 3-
trifluoromethyl-4-methoxy-benzoyl  chloride (2.1g, 8.80mmol) were dissolved in
dichloromethane. Triethylamine (2.0ml, 14.68mmol) was added thereto and then stirred at
room temperature for 4 hours.  To the reaction mixture, water was added to quench the reaction

and the mixture was extracted with dichloromethane, and the combined organic layer was
washed with water and saturated saline solution, dried over anhydrous sodium sulfate (Na,SOy),
filtered and evaporated under reduced pressure.
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high pressure chromatography using Waters LC/MS apparatus eluting a
solvent of acetonitrile and distilled water containing 0.1% trifluoroacetic

W@ROdY(T#A%E0 obtain the compound ag8salt 20 form of trifluoroacetic aci@-2010-00282

(TFA). The obtained compound was washed with 10% aqueous solution
of sodium hydrogen carbonate (NaHCO3) and extracted with
dichloromethane. The combined organic layer was washed with water

Théhd &?éwa@m%msysewm cﬁ%ﬁ%t@éj:%br@'ﬂwg fi%l%%@ﬁ&xm th ‘Hf%ﬁ_/ent of ethyl
%3;2_?04, %t[?r:ediggf evaporated und rrerdHced ressyre tQ obtain the o to
gt EMpsund éa%‘r?ﬁé QA ESRPHS o?fez%"{ffl?}\‘?ﬁ/ﬁﬁ PRt
obtgooRiia)swie-(1 1R §L0LLH), 8.39 (s, 1H), 8.07 (d, J=5.7Hz, 1H), 7.73 (s,
1H), 7.68 (dd, J=8.7Hz, 1H), 7.06 (d, J=8.7Hz, 1H), 6.95 (d, J=5.4Hz,

1H-é'&?}l!fﬁ%@%l%%o%m5';963=(§741%'§,')1H'\§',%(.583& $22M )7 39 Bxampla 13) 11,
1HY3 7RIt o L4868y pReHY) K 2B @ifyerblp Wit oft 3 (51 214) 0% 8Sits- 8LY)) 3.93

(m,ragfhanone bromic acid salt (compound 13) 35 a) Synthesis of
Miﬁé)ggg@[g(m-methoxy_phenyl)-(2,3-dihydro-pyrido[4,3-b|[1,4]oxazin-4-yl
)- methanone To a mixture of 3,4-dihydro-2H-pyrido[4,3-b][ 1,4]oxazine
(80mg, 0.58mmol) and W02009/145456 49 9-2010-00282
b) 3Fyndiesibrei-tdbiydtvepypraiol Skt (141 orgr GBinHdldphpshdlugomethyl-
pheichianigiedgtml) was added and then stirred at 10011 for 12 hours. The

' i led t djusted H of 8-9 [
To el et iotort R BRSSP TRy
pheagbtasshapeedd rhtindd2orgahiv dayissovess wabiddrovtihsasuratdigrsmiphiag to 00,
1.08P B&IRN, tribditedeqy SlonRBYFraieAl a@diwﬁbmlmg&wa%&@ﬁ)?}silmgdmaﬂ thereto
r r.r S rifi
o s ety ety 388 ALt
hexﬁ@%té’f@:dﬁqgrﬁ’éaﬁa&?@?@-con&]ﬁir@% MRt Ede BylIctedaigng from
di cldvegpostiated tdoobiaiawhitbiselisolid hd@Braged 48/, i idriNd R(G RC RS preparative
higﬁ%%@éﬁ&mét_@iw@fg@n W16 s e dtifing 3204 & HHonitrile

1H), 6.78 (td, J=3.IHZ, 8.8Hz, 1H), 4.31 (m, 2H')__, 3.97-3.88 (m, 5H).

andl\ﬂisgal:-lgj)w%g _@(}W Qm B)lgyﬁmgqgasqﬂc acid (TFA) to obtain the compound as salt
forit8¢h-ulitt hiweasdt hyadid XY FAh e e @h@iokH yadroppynitiofs, S«siiegiiosn 209agileous
sol un’bg Hf%fgllﬁuﬂﬁﬂﬁ/@ : @i%ﬁ&é@ller%wgmgf%ﬁa%mmm iR ErIOPRiBche.  The
,9-dichloro-4-methoxy-phenyl)-(2,3-dihydro- . . :
o R 1 Ao Y n AT CHT SR 55 390 g aned over
anhysiseus godii ST 8§l (N8sPO.), filtered and evaporated under reduced pressure to obtain
the target compound 12 as white solid (13.52mg, 1.2%).

'H-NMR(CDCl3, 300MHz); & = 11.34 (s, 1H), 8.39 (s, 1H), 8.07 (d, J=5.7Hz, 1H), 7.73 (s, 1H),
7.68 (dd, J=8.7Hz, 1H), 7.06 (d, J=8.7Hz, 1H), 6.95 (d, J=5.4Hz, 1H), 4.40 (m, 2H), 3.93 (m,
2H).

MS(ESI); 325.0(M*+1).

Example 13)
Synthesis of (3,5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone bromic acid salt (compound 13)

a) Synthesis of (3,5-dichloro-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-
methanone
To amixture of 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (80mg, 0.58mmol) and
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of boron tribromide (3.42m1, 3.42mmol) to obtain the target compound,
(3,5-dichloro-4-

W Oahasyspbenyl)-(2,3-dihydro-pyridof493-b][1,4]oxazin-4-yl)-methanone9-2010-00282

bromic acid salt 20 (65mg, 67%). 'H-NMR(DMSO-d6, 300MHz); 6 = 11.0
(br s, 1H), 9.04 (s, 1H), 8.46 (d, J=6.5Hz, 1H), 7.66 (s, 2H), 7.55 (d,
J=6.5Hz, 1H), 4.58 (m, 2H), 4.00 (m, 2H). MS(ESI); 325.0(M'+1). 25

3,5 EABRIE RIS IS Oficid (141mg, 0.64mmoal), phosphorus oxychloride (4ml) was
(3-chloro-4-hyd ‘}zé%/ -5-nitro-phenyl)-(2,3-dihydro-pyrido[4,3-bI[1, 410xa2|n -4

addeglljnm éPﬁBr?SF{S r]n%)(% 4 ]}g)l}?@ré) %ﬁ%aé;téogfmlxture was cooled to 0] and
adj ygaghio i AinfedrtyxysiBonsaior pine RYINLON Dloshgidina -giiesia Bx biate] anch gi-acted
with-aftyinaeskasnongd @ommmh@@m@xwlwm@%rmm saturated saline solution,

3,4-dihydro-2H-pyri 4 77m mo
ondh SR O AR A OO o cre
TheyrRg derewatinedigd %1@%]‘“16*}‘5@@?&095@@1/ OhiieacH BRIHE e Actdrerthel n-
hext@aetin aodxdiidrel wasTdle pattiat ttindeeny aie paddcheeteadotkdisuitind evaporated
to W@ﬁﬁfé%ﬁt(?&ﬂff%ﬂbﬁm hydroxide, and extracted with ethyl acetate.
The combined organic layer was dried over anhydrous sodium sulfate
W02009/145456 50 9-2010-00282 (Na2S04), filtered and evaporated
"H-diMiR(CRGlicBeDRNE B tre . 7HTd 3 idlUR1A-a9p (rifitd) b§/80ldundr5.3Hz, 9.2Hz, 1H),
6. 7@?&@@%‘@9&39WQWQZ'%?WH%W@@ﬂ§Q@’Wt5‘PI)
oer%ﬁn(?m methanol=20:1. The fractions containing the product
é dand evaporated to obtain yellow solid (132mg, 29%). 5
'H-NMR(DMSO-d6, 300MHz); 6 = 8.70 (br s, 1H), 8.16 (d, J=1.9Hz, 1H),
b) w&@wm&ammqy@%wﬁmyﬂm 4. 400 B ARO[ AdkeBi90.y1)-
H?)'r é %) 50.1(M'+1). 10 b) Synthesis of
-5-nitro-phenyl) é2 ,3-dih dro pyrido[4,3- bILl 41oxa2|n -4-
By yFﬁ%mm%rﬁﬁ: Hti MO -4-met oxy phenyl)-(2,3-dihydro-
pyri{@ephbani) 4ot 0xyyD-nittbepbenid ) q2g3 -0l dnpnmad)y ride [ ted | hyidjona zenkution
of 60%9 W%%W%h?zﬁ{“gs SRRl Mﬁﬁ'ﬁ?@'ﬁéﬁﬁ&%@%ﬁﬁemﬁa%lom 4-

and then cooled to 011. 1.0OM Baoron tribromide dissolved in
hy TR Befrard PYRS PSSR RN XU R W TEXRiSh g At

(65a000824pr 10 hours. After completion of the reaction, the concentrated
liquid was purified by HPLC. The resulting solid was further purified by

H- @@ﬁ@@ﬁ%#@%ugm en@talgl%ﬁ%‘g% %35}:] § %lj g ¥ 5z, 1H), 766 (5

2H), 7.55 (d, J=6.5Hz, 1H), 4.58 (m, 2H), 4.00 (m, 2H
MS(ESI); 325.0(M*+1).

Example 14)
Synthesis of (3-chloro-4-hydroxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-
yl) methanone (compound 14)

a) Synthesis of (3-chloro-4-methoxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-
yl)-methanone

To phosphorus oxychloride (3.00ml), 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (177mg,
1.30mmol) and 3-chloro-4-methoxy-5-nitro benzoic acid (200mg, 0.87mmol) were added and

then stirred at 9501 for 16 hours. After completion of the reaction, the reaction mixture was
poured into ice water and neutralized with saturated solution of sodium hydroxide, and
extracted with ethyl acetate. The combined organic layer was dried over anhydrous sodium
sulfate
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b][1,4]oxazin-1-yl)-methanone, as white solid (80mg, 63%). 20
'H-NMR(DMSO-d6, 300MHz); 6 = 8.45 (br s, 1H), 8.10 (br s, 1H), 7.98 (d,

WI2RIHEAS6), 6.58 (d, J=2.7Hz, 1HF06.98 (d, 1H), 4.38 (M, 2H), 3.96 @R010-00282

2H). MS(ESI); 336.1(M'+1). Example 15) 25 Synthesis of
(3,5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[3,4-bl[1,4]oxazin-I-yl)-
methanone bromic acid salt (compound 15) By the same method as in

m?e%d(é%éé@ Qs hanyRp Pe@éd)e(z Bl YR was purified by column

Nl e R e i o

fractionsesnta)i (8, @@mnﬁg@werg/mwegrﬂgﬁmaporated to obtaln yellow SO|Id (132mg,
29%.3-dihydro-pyrido[3,4-b][1,4]oxazin-1-yl)-methanone bromic acid salt,

was purified by recrystallizing from ethanol to obtain brown solid (19.7mg,
. 14%). W02009/145456 51 9-2010-00282 'H-NMR(DMSO-d6, 300MHz); 6
H-Ng RSP, 809K () 08-6.8H2 (D), THBS (S (F=6T49x121 ithy) ﬁM&O%m 2H),
6. 9@(44]@5139&1@)%4070@29) MB(ESIH)3280V'21). 5 Example 16)

h B4

3- bsrogn%f-l -hydr)oxy phenyl)-(2,3-dihvdro-pyrido[3,4-bl[1,4loxazin-I-yl)-

methanone bromic acid salt (compound 16) By the same method as in
b) Bwaheple &, (3-thioma-dyiareRyebap ihehetA(2(3 Hdnvdiro-pyridin fE34s] [IO4] oxazin-4-
v)-REhdlereBiontodrngihanone (68mg, 0.19mmol) was reacted with 1M

To SOOI Ao ide (A SAAE A3 LT i
yD-dietpanonpiiridofs, 4-bimuao e riissgl yahethdiddaeobetimne aeddteertcondss to 0L
1. omua'ﬁmah BibripGastiaiaing froacaibianetiselptain boowmeolidati@idimnehereto and

MSO-d6, 300M 6~=.11, 2
e skt BTV 8 S e el e pd g oo
purifieg 9&3@@ sﬁfeimltm@otuﬂ wasfatthe puyfigddy (gy2aiz0dem sfgpol to
ObtHIS (SRR B pAlt) 12 Q Eotdonphe ) Gy Sinktaisphiny)-(2,3-dihydro-pyrido[4,3-

b][ﬁ]BQéQﬁ?fthﬂE‘a%%&'é"MR@QA{IE (BoRngiBustio-pyrido[3,4-bl[1,4Joxazin-I-

yl)-methanone bromic acid salt (compound 17) a) Synthesis of

(3-chloro-4-methoxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[3,4-bl[1,4loxazin-I-
"H-RBNRDVESRa 0BRONI61 2);| Oraldkis Kr 2, 3d)h§ d AoddHs plii G334 ch |4 240k At £6.58
(d, $82mMgz, A4 m5eqb, ang g@glgt;pzqq)rr@@g%yzlﬁmltro benzoyl chloride
Méi‘i%?)%tﬁ m{?ol) were dissolved in dichloromethane.

Example 15)
Synthesis of (3,5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[3,4-b][1,4]oxazin-1-yl)-
methanone bromic acid salt (compound 15)

By the same method as in Example 3, (3,5-dichloro-4-methoxy-phenyl)-(2,3-dihydro-
pyrido[3,4-b][1,4] oxazin-1-yl)-methanone (114mg, 0.33mmol) was reacted with 1M solution of
boron tribromide (3.3ml, 3.3mmol). The target compound, (3,5-dichloro-4-hydroxy-phenyl)-
(2,3-dihydro-pyrido[ 3,4-b][1,4] oxazin-1-yl)-methanone bromic acid sat, was purified by
recrystallizing from ethanol to obtain brown solid (19.7mg, 14%).
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Triethylamine (0.29m1, 2.Immol) was added thereto and then stirred at
room temperature for 2 hours. After neutralizing with IN hydrochloric acid

W 2008ian5466 reaction mixture was 3Gbextracted with dichloromethane. BH2010-00282

combined organic layer was dried over anhydrous sodium sulfate
(Na2S04) and filtered and the solvent was removed under reduced
pressure. The residue was purified by column chromatography on silica

- WTREA AL, %fo@F\WM ‘%?taé%@ gx3 “@zé(g P&ﬁ?%%%@'g&aﬁﬁgrﬁ'ﬂeﬂ
ro W aporated to obtain yellow solid (118m

77@@%%&&8 S5 2010.00282 H. _NMR(DMSO-d6,

M%@M%le\/tﬂm (s, 1H),819 (d, J=2.IHz, 1H), 8.14 (d, J=1.8Hz, 1H),
8.00 (d, J=6.0Hz, 1H), 7.61 (d, J=5.IHz, 1H), 4.34 (m, 2H), 3.99 (s, 3H),
382?( 2H). b) Synthesis of

%&-4 hydroxy -5- nltro phenyl) (2 3- dlhydro pyrido[3,4-bl[1,4]oxazin-I-
aS . s eAvh Aane-pyridof3,4-b][1,4]oxazin-1-yl)-

mdﬁaﬁbn*@&éﬁmhdmﬁémm@hﬂmd) (2 3 dlhvdro pyr|d0[3 4-b][1,4]oxazin-I
- yl)-methanone (109mg, 0.31mmol) was dissolved in dichloromethane
and then cooled to O0. 1.0M Boron tribromide dissolved in
BY denarsniaaingn &3 mpaRl i o BaR e BRE YH A ieH oy riol3.4-
b][ D4 dzezlis hpmsehbenea@fomywad Aurenis heas bpagtid gratis sl sohbiont off boron

ribVeRRIe LR 3R theshenaporated URYRN TaSiHSRARIqSBIERol RSty 1)-(2,3-

sidue stalljzing from methanol to gbtain yellow.
gl fﬁﬁ?f’%%%wi(ém@%% eSO B8 & o ik, med by
recrysta g rariem eihaspbie pitaiebravs soh (48.689,F038)1.8Hz, 1H) 7.98 (d,
J=6.6Hz, 1H), 445 (m, 2H), 3.99 (m, 2H). 15 MS(ESI); 336.0(M'+1).

1

H- Wroﬁ (0)4Y, pﬁén )](1223(%|%v r§)63 S 1@ 48b (4on%%_|2 1'3) 788 (d
AR R A DRSS A T
(m,axamme(a; @thloro-4-methoxy-phenyl)-(2,3-dihydro-pyrido[3,4-

)4 i3+1yy1)-methanone(100mg, 0.328mmo1l) was reacted with 1M
solution of boron tribromide (3.28m1, 3.28mmol) to obtain the target
compound, (3chloro-4-hydroxy-phenyl)-
Exda@ealifydro-pyrido[3,4-b][1,4]oxazin-1-yl)-methanone bromic acid salt, as

SvMﬁB&%%Q"éfé}ﬁaﬁM%%@gWE PRSP A\ 20BN 7o 7 B 114 dRazin-1-

), /.85 (d, J=6.4Hz, 1H), 7.7/5 (0, ,
) 7.06 (d, J=8.4Hz, 1H), 4.44 (m,
2H), 3.99 (m 2H) 30 MS(ESI) 291 1(M'+1).
a) Synthesis of (3-chloro-4-methoxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[3,4-b][1,4] oxazin-1-
yl)-methanone
To a 10ml flask, 2,3-dihydro-1H-pyrido[3,4-b][1,4]oxazine (57mg, 0.42mmol) and 3-chloro-4-
methoxy-5-nitro-benzoyl chloride (117mg, 0.47mmol) were dissolved in dichloromethane.

Triethylamine (0.29ml, 2.1mmol) was added thereto and then stirred at room temperature for 2
hours. After neutralizing with 1N hydrochloric acid solution, the reaction mixture was
extracted with dichloromethane. The combined organic layer was dried over anhydrous
sodium sulfate (Na,SO,) and filtered and the solvent was removed under reduced pressure.
The residue was purified by column chromatography on silica with a solvent of ethyl acetate:n-
hexane=1:2. The fractions containing the product were collected and evaporated to obtain
yellow solid (118mg, 81%).
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Example 19) Synthesis of
(2,3-dihvdro-pyrido[3,4-bl[1,4]oxazin-I-yl)-(4-hydroxy-3-trifluoromethyl-

W qeaayixsneghanone (compound 19) 33 W02009/145456 53 9-2010-00Z82010-00282

By the same method as in the step b) of Example
12,(2,3-dihydro-pyrido[3,4-b][1,4]oxazin-1-
yl)-(4-methoxy-3-trifluoromethyl-phenyl)-methanone (110mg, 0.325mmol)

H- W%Wd”'%dh%%?'ﬁmﬁﬁ offf %li’é?mﬁez @12519} églaQEPfi“i')BF‘Pz 1H),
o O ORI RIAOUI Bty 694 (o 280 S ORHRAD) B

methanone, as 5 white solid (11mg, 10%). 'H-NMR(CD30OD, 300MHz); 6
b) Z’:\/%tﬂa&@»oﬂ-"@ chi8f W hyaroxitiznitra bhery ek, daih@ing-pltbe[ 3 68 [(0dloxazin-1-
7.32 (d, J=5.7Hz, 1H), 7.00 (d, J=8.4Hz, 1H), 4.37 (m,
S(ESI); 325.1(M'+1). Example Z%Synthegs of
To 22800l Bastn 63NN Ay B IRIA I SopheAv A 23ty drerRyyielabi 2 ) [ 1 Al oxazin-1-
yl)-Bjfihddonazinomy))ometianpray comypadnd RhbRoakBymhegisheh cooled to 00
10%@6?6}%5#&?%9%%&\}%@% W&r%tﬂ% Pml%"ﬂtlrﬁlﬁo? ﬁ%*éﬂ&&dtmo and

refluxing a%paratus 7- bromo IH-pyrido[2,3- ] goxazm -one

thew oAbl REAS PBBFoNIA RECTEREBHENGHET R BY 0! amoun?of water
andrithlee npliaharsisdinendd Pre8udetimgreSsdémiital), rwlmgumsmaa\tes purified by

rechiREH (A FrorTAgE IR binRRIRSP AT ¢BTRRNGSS:Z0 (44mg, 0.31mmol)

were dissolved in acetonitrile (1.6m1) and water (0.4m1). The mixture was
heated to 9011 and then refluxed for 15 hours. The mixture was
1H-é%@@é(t§@-§m$®0&tblrz)ﬁvé§ &8d €zl LandBthe (e tRittuidv824eidrdetettz, 1H),

8. oqu'mﬁihzhacgtgte gBite, gesdrred-nrgaBitiayey, was (Aiigd)over anhydrous
MSE@QIS')U% aZSO4) filtered and evaporated under reduced
sure. he resultlng residue was purified by column chromatography
on silica eluting with a solvent of 25 dichloromethane:methanol=30:1. The
Exdragliedi®$ containing the product were collected and evaporated to obtain

SyRASTOroun SPAEHBLMEN G Mrakle 7105 S8y bbbk 04 B IURBRISIRM1-y1)-
(-phenyl-Z 3-dinydro-Tr-pyridol2,3-DILT, 4Joxazine
mﬂ%ﬁé—ﬂﬂ.%ﬁ%uﬁlgu DAL 2 one (21mg, 0.09mmol) was

dissolved in tetrahydrofuran (0.5m1) and then cooled to O11. 1.0M
By HH@W@J#W% I‘}y@s@lﬁa@got@%md@m B»@WQzlélmﬂydm pyrido[3,4-
b][ Oxrgzrlr}]o %dd e%a etoz(a ise After stlrr 5 kM)ur ?On oom
peratur% ]t r?T@/o aqueous S(\S\futlon (0] (o)
trlbfgml,@(@@8gﬁd3 28mmo|) to obtain the target compound, (3- chIoro-4-hydroxy phenyl)-
(2,3-dihydro-pyrido[ 3,4-b][ 1,4] oxazin-1-yl)-methanone bromic acid salt, as white solid (45mg,
37%).

'H-NMR(DMS0-ds, 300MH2); & = 11.17 (s, 1H), 8.65 (s, 1H), 8.25 (d, J=6.4Hz, 1H), 7.85 (d,
J=6.4Hz, 1H), 7.75 (d, , J=2.1Hz 1H), 7.55 (dd, J=8.4, 2.1Hz, 1H), 7.06 (d, J=8.4Hz, 1H), 4.44
(m, 2H), 3.99 (m, 2H).

MS(ESI); 291.1(M*+1).

Example 19)
Synthesis  of (2,3-dihydro-pyrido[3,4-b][1,4]oxazin-1-y)-(4-hydr oxy-3-trifluoromethyl-
phenyl)-methanone (compound 19)
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35 0.3m1 of water were added in this order under stirring. After filtering
precipitates, the filtrate was extracted with ethyl acetate. The combined

W @ezgeaiiadager was dried over anhydr@ds sodium sulfate (Na2S04), filteyead10-00282
and evaporated under reduced pressure. The residue was purified by
column chromatography on silica eluting with a solvent of
dichloromethane:methanol= 40 1. The fractions containing the product

By ‘ﬂ‘%@aﬁ@”ﬁ&% abth He'<Rg pré 922 9&% 6%@@ £1 @ oxazin-1-

DA P e

rgacted with
IMp3pivrpsxaizibenoyjriprethisa ddeand .a3stpnilebk o obtain the target compound (2,3-
d.hydmn@mdo%&rxﬂqlpydwxuzhpyrmz,raj@myééqnﬂamerﬁmm%wﬁmmﬁém@ as
whits 2| lg mo- %g‘fthoxy-benzoyl chloride (17mg, 0.05mmol) were
ssoPI {oromethane. Triethylamine (0.02m1, 0.14mmol) was
added thereto and then stirred at room temperature for 1 10 hour. After
'H-ReUR@iZio VaUoNNH Ry G eCBlOBi (s ATH) SDRBIQN  JHBE7MEX UG, B3 (EXDACERE, 1H),
7.o8{t, dishlosometane el dhs-ombingl o(BaC Iauatan AriedQen), 308
anhydrous sodium sulfate ' (Na2S04), filtered and evaporatéd under
(M. 2A#iced pressure. The residue was purified by column chromatography
M SEShilis2bal(Minglwith a solvent of dichloromethane:methanol=40:1. The
fractions containing the product were collected and evaporated to obtain
E white sglid (14mg, 15 59%). MS(ESI); 503.0(W+1). d) Synthesis of
—?—@%‘%éégromo 4-hydroxy_phenyl)-(7-phenyl-2,3-dihydro-pyrido[2,3- 20
Syril[asis]oxa zah-1-yl)-(Betodreme-Aansanexy flahgayl)-(7-phenyl-2,3-dihydro-pyrido[ 2,3-
bl[{3ifer@iRrom@4raathery ebeBRYInd sehenyl-2,3-dihydro-pyrido[2,3-
b][1,4]oxazin-1-yl)-methanone (14mg, 0.03mmol) was dissolved in
dlchloromethane and then cooled to OO '1.0M Boron tribromide dissolved
SliZaty Wewras&dded and then stirred at 00

To ﬁcm)ilrﬂi frnazweq mmmmﬂmngﬁmbwaeanwanerpmamman P4 dketietd-one
(48%0' ARG T MR %&f&%&egcmlt(bﬁﬁe&%%%tﬁ b mpg%¥| phosphine

organic I%/er was dried over anaédrous sodlum sulfate Na2 iltered

(PPHﬁ&JéUQp PARaQh el Ay AR SR o ”?8390%‘\'/98@ &?FRFEH%W bonate
(44oglundiromavesstispiyed insiticamitutin frith andohaen(@#ml).  The mixture was

hea@y@ h@é@m%ﬁlﬁﬂ%{n@mﬁ&@ kAQslndihe frﬁtﬁg ORREGRNRD '%ﬂ&%‘t@&%ﬁc&/awr was

IIe orated 0 b he targe 20 as white
i R S S e g
drl@ zse(cﬂnmﬁ@rgm@mﬂme((&azm» fi It@ert@ngnyﬁmwm BpedsiRd pressure.
Thd Pesidiry BS9aueWa blri MG Oy o6 kB @19 OMatdgraphy on silica eluting with a solvent of

dichloromethaneimethanol=30:1. The fractions containing the product were collected and

evaporated to obtain pale-brown solid (21mg, 44%).

MS(ESI); 227.1(M*+1).

b) Synthesis of 7-phenyl-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine
7-phenyl-1H-pyrido[2,3-b][1,4]oxazin-2-one  (21mg, 0.09mmol) was dissolved in

tetrahydrofuran (0.5ml) and then cooled to 0CJ. 1.0M Lithium aluminum hydride dissolved in
tetrahydrofuran (0.19ml, 0.19mmol) was added thereto dropwise. After stirring for 5 hours at
room temperature, 0.1ml of water, 0.2ml of 10% agueous solution of sodium hydroxide, and
0.3ml of water were added in this order under stirring.  After filtering precipitates, the filtrate
was extracted with ethyl acetate. The combined organic layer was dried over anhydrous
sodium sulfate (Na;SO,), filtered and evaporated under reduced pressure. The residue was
purified by column chromatography on silica €uting with a solvent of
dichloromethaneimethanol=40:1. The fractions containing the product were collected and
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35 Example 21) Synthesis of
2,6-dichloro-4-(2,3-dihydro-pyrido[4,3-bl[1,4]oxazin-4-sulfonyl)-phenol

W @eooaaansb21) To a 5m flask, 54 9-2010-00282

3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine(30mg, 0.220mmol) was
dissolved in W02009/145456 55 9-2010-00282 tetrahydrofuran (3m1).
Diisopropylethylamine (0.153m!, 0.878mmo1l) was added and then stirred
oy M loro-4-hydroxy-benzenesulfonyl
evagﬁr%ﬁ?jg (69mg% efn%?rl} gfvﬁ%%a%lggd thereto and then stirred at 011
for 1 hour. The reaction mixture was evaporated under reduced pressure.
M S{E=); 231810Vl - purified by column chromatography on 5 silica eluting
with a solvent of dichloromethane:ethyl acetate=1:2. The fractions

confaining thed?rod §t5W re cgllfm ﬂ ang SVAR9F id ta ggtglg thI e tarf_:beiz3
Dl éioxaz mlyl-metimnene H), 8. 12 (d J=5. 3Hz 1H) 7.38 (s, 2H), 6. 90 (d,
To 48ri=BestiZ;phefy| 2 36adiH o Hepy# b HESHFFE4) p&ind (W) 0. 85camp)end 3,5-

dlb%%)osly m&ﬁ | Bgnzoyl chlorlde (17rr%g 0.05mmol) were dissolved in dichloromethane.
omo- 4 h\é roxy-phenyl)-(7-trifluoromethyl-2,3-dihydro-pyrido|[2, 3-

Tf'%ykﬂrl%f&@&% lésnm@m%?ﬁﬂﬁ’&%mﬁﬁf&ma o051 PSR [Srpyperature for 1
hou2-c il tiepButraloziBig viitio idhiwttnpigridia@d saud 5m Hitaskxture was extracted with

dicidndRaRaH BT QﬁéeéBbeméHd&E anfel (a?;}épfwgs %m‘marguisﬁuﬁ%'wfate

O DO LGP A G ARG AR t1041RCD 3 HR A s oo

chremaeerehiyed. Fhiearaining: Wis athob@foes ﬂdnl%cmwwem@?anol =40:1. The
fradtiempieHemehthe eastianywe s lanalasides dperepso anebthe N RIMeE4mg,
2 tracted with ethyl acetate. The combined organic layer was dried over
nhydrous sodium sulfate (Na2S04), filtered and evaporated under
reduced pressure to obtain white solid (300mg, 92%). 25
M StESNIVEREDIWES @Hd6, 300MHZz); 6 = 9.21 (s, 1H), 9.08 (s, 1H). b) Synthesis
of (3-nitro-5- trifluoromethyl pyridin -2-yloxy)-acetic acid methyl esterIn a

To ZCalor@rﬁ nlttlflwgcm%hw m&h%(&ﬂ&mmﬂﬁﬂmm@) @&g@mo[z 3-
b E A RS e oo DS 2 BA (SpEralice Ay SAMBICHOREL UG hen

er was a ereto an € mixXture was ex racte

coomw Qébtaﬂé?M@mm@m@démévmy@rdmgrm@wéﬁéﬁm&d dmmol) was
adds@didnmnshllfate{Na@S @) Silteird and-evapprates dmalersrRdug8dater was added

thereto and the mixture was extracted with ethyl acetate and the combined organic layer was
dried over anhydrous sodium sulfate (N&,SO,), filtered and evaporated under reduced pressure.
The residue was purified by column chromatography on silica eluting with a solvent of
dichloromethaneimethanol=40:1. The fractions containing the product were collected and
evaporated to obtain the target compound 20 as white solid (8.7mg, 64%).

'H-NMR(DMS0-ds, 300MHz); 5 = 10.53 (br s, 1H), 8.23 (d, 1H, J=2.28Hz), 8.02 (s, 1H), 7.79
(s, 2H), 7.43-7.32 (m, 5H), 4.45 (m, 2H), 3.92 (m, 2H).
MS(ESI); 488.9(M*+1).

Example 21)
Synthesis of 2,6-dichloro-4-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-sulfonyl)-phenol

(compound 21)

To a 5ml flask, 3,4-dihydro-2H-pyrido[4,3-b][1,4] oxazine(30mg, 0.220mmol) was dissolved in
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35 pressure. The residue was purified by column chromatography on
silica eluting with a solvent of n-hexane:ethyl acetate=9:1. The fractions

W @eotgiibghéhe product were collecte@sand evaporated to obtain white 9-2010-00282

solid (84mg, 68%). 'H-NMR(DMSO-d6, 300MHz); 6 = 8.95 (s, 1H), 8.92 (s,

1H), 5.23 (s, 2H), 3.69 (s, 3H). W02009/145456 56 9-2010-00282 c)

Synthesis of 7-trifluoromethyl-IH-pyrido[2,3-bl[1,4]oxazin-2-one In a |IOm
tetréli%%ifo@éﬂi D D] OB RUMARHTIE (- 2o ¥ RXV)s2ER B “Ad REIBY bStRéEn stirred

Ommol) was dissolved in con%é]trated hydrochloric acid

éP sfﬂ‘i) 5?1d‘t¥i8ii’sn nai‘éltrﬁt?i‘ilo%%rgl% IR T LSRG WAL B St SHEF 67 me:
0.2 enwiik ture addgsi stiereld fond 30emitioneb 241080 Gor Afteruconiple tiontonthaxture was

evap@a&a'@nnméat@awa@ @d@ﬁbthmwumgmnmwrmtmmw@pw on

PIRRed WA PR eLmeihangh fictigrometharesd 2 e Jfi%ontaining

sl EHd FiTs O Ry Khyd dium s
ganic layer was' dried over arihydrous sodium su
themgweﬁﬂlé?gﬁdeﬁﬁﬁ BARPEESE At athe Hred qpreadittél aphal pasirns solid
(2. s Jawified by column chromatography on silica eluting with a solvent of
10 methanol:dichloromethane=1:50. The fractions containing the product
.., were collected and evaporated to obtain white solid (40mg,
H-NMGHREIMNSENH 200NTHA 6= 11).1842 {i))® fbi%slww %84@ @ @
J=5[38IZ, (8; RBIRG-MS(HEH;4)9(M'+1). 15 d) Synthesis of
M E@Ql%@mt‘hﬂ?Z ,3-dihydro-IH-pyrido[2,3-bl[1,4]oxazine In a 5m] flask,
triltuoromethyl-IH-pyrido[2,3-b][1,4]oxazin-2-one (60mg, 0.28mmol) was
dissolved in tetrahydrofuran (1.0ml), and then 1.0OM Lithium aluminum
ExapaleiR)dissolved in tetrahydrofuran (0.33m1, 0.33mmol) was added

SyrihrEgiodlrqpsiam AslosAGer By -bikeiyn aty @it w oatey anel daYdratedr idof2,3-

iUy ti n o{s d[i#m hydr rggr}at were added and the mixture was

%Mﬁyﬁg&%ﬂﬁﬁe—aﬂn@ned organic layer was dried over
anhydrous sodium sulfate (Na2S04), filtered and evaporated under

a) @dneixb pedsure 3hiteorBsidlienamstipuyifjediby column chromatography

in 8SHCABUING Y44 NERLA) ISl CIBINRAMEIANED 1l uithRied in

fractions containin roduct’were collected an orated to obtain

oo PRI kPO AT T BER) O RS ST S AN s Pty methy
amdopi o el ofi BY) (1640 0. 82 U@ D Wereldaied thee®, 54T fra i)y ehv@s-4i8ed for 3
ho&g]%t%dg 3. %%fgz‘ b tlghl)rﬁ M&g&%ﬂklﬁ%@ W&%ha%%c%ﬂl§ﬁﬂ)gaﬁ§iﬁ@ﬁnxt2uge was
ibro 0X en rifluorome ihydro-
eXt 4YV'{h @R meti)i%rr@onéﬁf)c?ompo%anac @/T) n adélgi ask rou sodium
wlfm@r(ﬂ@e‘i%eftltﬂez andlieMAnRs AR HPAE O3S [ar FRusQaA néteszityte solid (300mg,
929y 23mmol)

'H-NMR(DM SO-ds, 300MHz); & = 9.21 (s, 1H), 9.08 (s, 1H).

b) Synthesis of (3-nitro-5-trifluoromethyl-pyridin-2-yloxy)-acetic acid methyl ester

In a 10ml flask, hydroxy-acetic acid methyl ester (0.4ml, 0.53mmol) was dissolved in
tetrahydrofuran (1.5ml), and then sodium hydride (23mg, 0.57mmol) was added thereto. After
40 minutes, 2-chloro-3-nitro-5-trifluoromethyl-pyridine (100mg, 0.44mmol) was added and
then stirred for 2 hours a room temperature. After completion of the reaction, water was
added thereto and the mixture was extracted with ethyl acetate. The combined organic layer
was dried over anhydrous sodium sulfate (Na,SO,), filtered and evaporated under reduced
pressure. The residue was purified by column chromatography on silica eluting with a solvent
of n-hexaneethyl acetate=9:1. The fractions containing the product were collected and
evaporated to obtain white solid (84mg, 68%).

'H-NMR(DM SO-ds, 300MHz); & = 8.95 (s, 1H) , 8.92 (s, 1H), 5.23 (s, 2H), 3.69 (s, 3H).
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and 3,5-dibromo-4-methoxy-benzoyl chloride (65mg, 0.20mmol) were
dissolved in 35 dichloromethane (0.6m1), and then triethylamine (0.55ml,
WQ@ROHamAyavas added thereto dropwsse at OD. After stirring for 4 hour9&1010-00282
room temperature, water was added and the mixture was extracted with
ethyl acetate. The combined organic layer was dried over anhydrous
sodium sulfate (Na2S04), filtered and evaporated under reduced
pressure. The residue was purified by column chromatography on silica
' 4 456 5 9- 20 0- 00282 methanol:
‘ i i cOPARHEHE product were
In @d@nltébﬁifnd3éw%i@6rutﬁu0r@m%twrpwrﬁter%dlmk!mm@c g8%hynethyl ester (84mg,
0.30rMY R EaMiSan, i3 QN e dBc?clﬁﬁar&J‘th @5fs) dht) thed Girft&PabAoride

(22%}?@, ﬁﬁn@m%’l?%vggndd(?eg Ellzzfe?f 84 'E%e mixture v&gas S }I‘rec? ngln teg %y%tﬂesﬁfter

comp! ELefRo R [EafioXFeh WER FdER-tFIEE ShielRY iemBeiR AFd YR dbpduse was
extiziftbohlonazisol Leyt) oneidtiaamon elicttorgoahah@2:2). Thdreentbimbd aglonic layer was
dr.&?’[o‘%é? BERVBR s %aﬁmﬂ%%&l? %éc?)“'ﬁH&@%@&h&?&MﬁH& Rl Ardssure.

4]loxazin-1-yl)-methanone ( 061mmol) was dissolved in

T Wﬁ'%&ﬂ%l%iﬂﬁgnﬁ}ﬁeCOtBr@?n‘i')rOH??&Oﬂﬁ%‘?Wtﬂmﬁﬁ SroMiLEY g2 solvent of
metdah@htimblgrametipperazihe [he8rfrgetmad tontrolhgvetre mddiet waseetoll #cfeer and
evapbFEBS IS olalakki DI RPIEIE VEas,semoved by evaporation under

reduced pressure. The residue was neutralized with water and IN

hydrochloric acid. The 15 resulting solid was filtered to obtain the target
"H-boAREBivHO®. 3eMinale solitl( B, 84945 THINMR(®MBCE-ab(S, 2H).
M SEEEMbRING' 714.0.7 (s, 1H), 8.34 (s, 1H), 8.29 (s, 1H), 7.79 (s, 2H), 4.45-

4.50 (m, 2H), 3.86-3.93 (m, 2H). MS(ESI); 480.8(M'+1). 20 Example 23)
SyntheS|s of "

A Re
sealazlals

sty i | yl)-benzoic
In ac5d1| (ﬂ@qpmmﬂuaﬂjmmﬂﬂﬂmﬂidlasm]B,a}dmetwe{ﬁm@almmmm was

d.se(&f@&ﬂﬂ 't g&‘m %Wl fmmf% @uﬁ{%ﬁ) Fi?de dlﬁsolved in

dissolved in t |onyI ch orlde (2m1). After stirring for 2 hours a

tetrpByERSH A Mdravas BBk Y@%&Sﬁﬁqélﬁﬁﬁaadﬁﬁpévgﬁ&%ﬁ%%@feb hour at 0.
Wateradd Shifbrati remiud e it othiano ity dicpo radeb ¢hat2 rwer e0a8ded rarel theasi xture was

extiASeOWAA | i%&éﬁ!ﬂeﬂ?@%m& |\6’ &dflgsdd®ed over anhydrous sodium

rid azin moI dlssolved in
i35 fHeh eé’ R G A Poeﬁ%were B o
col '#ﬁ@r@ﬂﬁ%fmogtﬁ@éﬂ e IR Stemig ety R Fivers sloMehanekeictlerpragibanet1:50.

Thédhedieaeiipnidhingesiieduasvaertinechy dptepapataedtEobtassaatelba(29mg,
520}051_63 target compound 23, i.e., 2,5-dibromo-4-(2,3-dihydro-

'H-NMR(DMSO-ds, 300MHZ); § = 7.69 (br s, J=2.29Hz, 1H), 7.10 (br s, J=2.29Hz, 1H), 6.48-
6.54 (m, 1H), 4.31-4.37 (m, 2H), 3.33-3.39 (m, 2H).
MS(ESI); 205(M*+1).

e) Synthesis of (3,5-dibromo-4-methoxy-phenyl)-(7-trifluoromethyl-2,3-dihydro-pyrido[2,3-
b][1,4] oxazin-1-yl)-methanone (compound 22-1)

In a 5ml flask, 7-trifluoromethyl-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine (27mg, 0.23mmoal)
and 3,5-dibromo-4-methoxy-benzoyl chloride (65mg, 0.20mmol) were dissolved in
dichloromethane (0.6ml), and then triethylamine (0.55ml, 0.33mmol) was added thereto

dropwise at 0CJ. After stirring for 4 hours at room temperature, water was added and the
mixture was extracted with ethyl acetate. The combined organic layer was dried over
anhydrous sodium sulfate (Na;SO,), filtered and evaporated under reduced pressure. The
resdue was purified by column chromatography on silica eluting with a solvent of
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pyrido[4,3-b][ 1,4]oxazin-4-carbonyl)-benzoic acid, W02009/145456 58
9-2010-00282 as white solid (23mg, 5%). 'H-NMR(CD30D, 300MHz); 6 =

W SR000($45459, 8.47 (d, J=7.2Hz, 1H), BB3 (d, J=12.6Hz, 2H), 7.58 (d, 9-2010-00282
J=6.9Hz, 1H), 4.72 (m, 2H), 4.12-3.88 (m, 2H). 5 MS(ESI); 440.9(M'+1).
Example 24) Synthesis of
(2,6-dibromo-4-(2,3-dihvdro-pyrido[4,3-bl[1,4]oxazin-4-carbonyl)-phenoxyl-

maﬂﬁﬁ&|%%lgrm§§IQO@Omﬁé’%|%ﬂg E6htA APt 8kt were collected and
ai; ?dbrorqo -4-h dro>|%j %ﬁ%& 3-dihvdro-pyrido[4,3-b][1,4]oxazin-4-yl)
5?18%8”3 W@O Was dissolved in N,N-dimethyl
formamide (2.4m1), and potassium carbonate (37mg, 0.266mmo1l) was
'H-RelfiR@ ISR, @U@M‘Eﬁ groem seppperaure. 2Atarsstinring mt JA9m.86-3.92 (m,
)?&egagﬁe for 10 minutes, bromo-methyl acetate was added dropwise
1 stlrred for 40 minutes at room temperature. The reaction
M &SR3 itdred on celite and evaporated under reduced pressure.
The residue was purified by column chromatography on silica eluting with
f) Wh@@t Q)ff d'm%ﬁjgﬁmmlﬁﬁ'&ﬂ;%]ﬂ ﬂW&ﬁﬂ&rﬁ}‘% ?@%ro pyrido[2,3-
ompound 24 as white foam ( 8m . 20 ' H-NMR(DM
Dl[—laé ---- Lyl )-rpefignoned : -—5 7Hz 1H), 7.90 (s, 2H) 6 97 (d,
In kSrﬂHﬁ@SlH)(iﬂﬁtﬂlt(@nm-F}rﬂEtmm Bi7e(y)-2H)| fBI90B8 Y| (A3-AHY IRy Tr{do[ 2,3-
b][ﬁk]be%(E?l rﬁéﬁa@ow Bx@sapietpl @dﬁs\éa%ﬁﬁ |Qf|\| dimethyl formamide

e e R

addpdpasretn2, bRy aHeLId - fyrid djeys- tﬂrﬁanjcyﬂ@tzm@sm@wmmymoran on under
reddcEf PesdS3- dimédrr@rudewagiaéatﬁ’altﬂéa dexazier2aaneNLle@mghioric acid. The

lye r I n
IOV PR R b R sl i T
(0.524m1 0.524mmo1l) was added dropwise at 011, and then stirred for
'H-RMRIDMSS-AftBO0MRR]etien®f {BelrdastRn§yay dirrg wate 1a.Wds, 2H), 4.45-
a4 5&?&% PUKHIER, mez%ganlc layer was extracted with ethyl acetate and
ombmeq organic layer was washed with water and saturated saline
M%%ﬁﬁié‘ﬁ M d Her anhydrous sodium sulfate (Na2S04), 35 filtered and
evaporated under reduced pressure. The residue was recrystallized from
Exahedilop ethane and diisopropyl ether to obtain white solid (63mg, 7%)

(comé ound. 23)

In a 20ml flask, 2,5-dibromo-terephthalic acid (100mg, 0.31mmol) and N,N-dimethyl
formamide (3 drops) were dissolved in thionyl chloride (2ml). After stirring for 2 hours at
800, the reaction mixture was cooled to room temperature and concentrated. Crude 2,5-
dibromo-terephthaloic dichloride (112mg, 0.31mmol) was dissolved in dichloromethane (6ml)
and was added to 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (20.9mg, 0.15mmol) dissolved in
dichloromethane (Iml). Triethylamine (3 drops) were slowly added thereto and stirred at room
temperature for 16 hours. After completion of the reaction, the residue was purified by
preparative LC/Mass to obtain the target compound 23, i.e., 2,5-dibromo-4-(2,3-dihydro-
pyrido[4,3-b][1,4] oxazin-4-carbonyl)-benzoic acid,
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4.22 (m, 2H), 3.25 (m, 2H). MS(ESI); 215(M'+1). 5 b) Synthesis of
(7-bromo-2,3-dihydro-pyrido[2,3-bl[1,4]oxazin-1-yl)-(3,5-dibromo-4-methox
WQzqaeaaghsmethanone To a 10ml flasig 9-2010-00282
7-bromo-2,3-dihydro-IH-pyrido[2,3-b][1,4]oxazine (37mg, 0.172mmol) and
3,5-dibromo-4-methoxy-benzoyl chloride (113mg, 0.344mmo1l) were
dissolved in dichloromethane (0.5ml). Triethylamine (0.120m1,
as PHREAMA@AMEsRAded thereto and then 10 stirred at room temperature
for 1 hour. After completion of the reaction by adding water to the reaction
mixture, the organic layer was extracted with dichloromethane and the
'H-bonRERORr 3aRitHay Sr WA g0 ashdd Suith(dvaker. el Sejur-a8ddsdiiha6Hz, 2H),
7.58 ¢ enodHemhp ver ammyaipus serkdtn Stfate (Na2S04), filtered and

0 r reduced pressure. The residue was purified by column
Msgﬁsltﬁmja%%%i%%ion silica eluting with a solvent of dichloromethane:ethyl

acetate:n 15 hexane=1:2:5. The fractions containing the product were
Exarapecray and evaporated to obtain white solid (55mg, 63%).

synii VI GOty 3UMHEZ S &y Br beh{iobaa il B Afloclzif: e bbby et

ZH), 241 (m, ZH), 3.95 (5, sl—Q, 3.90 (M, ZH). 20 MS(ESI); b04.8{M+1). C)
ac%g,ﬁ%gguyf ester (compound 24)
- (7-bromo-2,3-dihydro-pyrido[2,3-bl[1,4]oxazin-1-yl)-(3,5-dibromo-4-hydrox
In X;%HF'M%R, gmaﬁom &rg bﬁlﬁﬂ%?h(z,:%—_dih_l)-/drlo-pgrid?;%&b][lA oxazin-4-yl)-
-bromg-2.3-di 0-pyrido[2,3- oxazin-1-yN-(3,5-dibromq-4-
e By AT o e Y 2 Al W T (L, anc
POtHE HIM remenem E34ma. tAEREREIIE /e Golded Anar e rdionyits Ahi rOBN SRS EUre.
Aftén diefhgranesharenbdraans torl163nes, Wamasdes thasele wasatises aiwise
. tyre f - e an e d h
o 8 s N G & T S R WAL iR on
celifg cApetAHIRUAIPE mY ERENSHYRREHREPREUS: obtHIR WA oft@Sadurttigdsdly. column
chrdrmatograptynonsslichvesinlissatvadalva diatidtoraetiisne: abitiden20:asioesbtain
the Y B cBEh PO SSHLpRLAY Gy 0gen carbonate, water and
saturated saline solution. The combined organic layer was dried over
anhydrous sodium sulfate (Na2S04), filtered and evaporated under
"H-N BB e ds BROKOHAIR 868 tHrget Ho MPlidni-23Hs Whitd. 9 (& 2H), 6.97 (d,
3=5 2659, 350, 3R) HDMRKGRCHS, 308M B} 741,66 (Saliy). 8.19 (s,

8 1=2 4Hz, 1H), 7.78 (s, 2H), 4.36 (m, 2H), 3.83 (M, 2H).
MR s 7

'+1). Example 26) W02009/145456 60 9-2010-00282

Synthesis of
Exa(a}@éjit;ydro-pyrido[4,3-b|[1,4]oxazin-4-y|)-(3-f|uoro-4-hydroxy-pheny|)-
Synthesis of (7-bromo-2,3-dihydro-pyrido[2,3-b][1,4]oxazin-1-yl)-(3,5-dibromo-4-hydroxy-
phenyl)-methanone (compound 25)

a) Synthesis of 7-bromo-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine
To a 10ml flask, 7-bromo-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazin-2-one (100mg, 0.436mmol)
was dissolved in tetrahydrofuran (1.0ml). To the reaction mixture, 1.0M Lithium aluminum

hydride dissolved in tetrahydrofuran (0.524ml, 0.524mmol) was added dropwise at 01, and
then stirred for 20 minutes. After completion of the reaction by adding water to the reaction
mixture, the organic layer was extracted with ethyl acetate and the combined organic layer was
washed with water and saturated saline solution, dried over anhydrous sodium sulfate (Na;SOy),
filtered and evaporated under reduced pressure. The residue was recrystallized from
dichloromethane and diisopropyl ether to obtain white solid (63mg, 67%).
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methanone (compound 26) a) Synthesis of
(2,3-dihydro-pyrido[4,3-bl[1,4]oxazin-4-yl)-(3-fluoro-4-methoxy_phenyl)- 5

Woneteadsnssin a 10m1 flask, 3,4-dihyg#ro-2H-pyrido[4,3-b][1,4]oxazine 9-2010-00282

(50mg, 0.441mmol) and 3-fluoro-4- methoxy-benzoyl chloride (125mg,
0.661mmol) were dissolved in dichloromethane. Triethylamine (0.77m1,
1.288mmo1) was added thereto and then stirred at room temperature for

'H-R0 é%dﬂ%‘oﬁw 1Zng yuh (N supipchigiic ﬁep(aouﬂmzhﬁm%@ve(s 1H),
42% gﬁi‘g%égg ﬂ’f%o dlchloromethane and the combined organic layer
drous sodium sulfate (Na2S04), filtered and
M Sé8ipo?3%Ed ‘tdter reduced pressure. The residue was purified by column
chromatography on silica eluting with a solvent of ethyl acetate. The

-Prom = Q=Yg . - -
Mﬂ)i@ilﬂwu' 5. 7Hz 1H) 7.31 (m 1H), 7 27 (d, J=3.8Hz, 1H)

To 6.90n®. 88N 7-bioné 85 dithy drB1PHE R, 3-8 Bt 4]éRabine 2B)md, QREA20%n0N), and
3 5%0&09%1(@(?1%[29 b'g}é&ﬁs')cﬁgﬁdé(wl i’f@h}io b@ %ﬂ%ﬂs Q/f/ere dissolved in

2,3-dihydro rldo[4 3- bl[l 4|oxazin-4-yl)-(3-fluoro-4-hydrox hen [)-
W@ ﬁ ﬂggw amine (0.120mlf, 0.860mmol) was ad eo’ therefo”and then

snr(ammdmymmmpm blidyw ] oxetenedryi)el@rflofotie reartisth by pdoeryter to the
reaéﬁ@ﬁhﬁ‘ﬂ@ﬂ% (@@U:EQHEQMQSV@%B%Q}MW éﬁbﬁ‘%ﬁé@@%%ﬂ%@"@&ﬁﬁ ned

0.1.0MB di
oo BRSO RGNS e 26 BRErts e eiogmgpom

sulfigbie (hideFRpeFateies find FUaneigted HoRererecemhpregaitiesr wEhe gl deeiveasdyréad by
col uwaﬂ@ddot@@bymyami@l iCRRIEFIYItH eh kel Veas ¢ UdiBieidr Bndranaetijy &cetate:n-

5% TE 0 and 0 n
e o S FERE AR e d] ad WP 1o opin
Wh'l‘@ SH MOV ¥aturated solution of sodlum hydrogen carbonate. The
organic layer was extracted Wlth ethyl acetate. The combined organic
HIUREBE RO 1RGN BTSSP IR DORAB IMAIAEh (m o)
oun 26 as white solid (9mg, 28%). 'H-NMR(DMSO- OMH
395(% S 0ngid5 (d, 3=5.3Hz, 1H), 7.39 (d, J=11.8Hz, 1H), 7.25 (d,
MSIES 3E4.8(N),16)97 (m, 2H), 4.36-4.39 (m, 2H), 3.93-3.90 (m, 2H).
MS(ESI) 275.2(M'+1). 35 Example 27) SyntheS|s of

Dhenvb)rmﬁhmon@ a) Synthe5|s of

To (Za5-ddoramatdsmeiiarsnpeBihydrogiinb2, 36 inygee=pyrido[R(3;5-dibromo-4-
methoxy-phenyl)-methanone (55mg, 0.108mmol) was dissolved in dichloromethane and then
cooled to 0TJ. 1.0M Boron tribromide dissolved in dichloromethane (1.63ml, 1.63mmol) was
added thereto and stirred at room temperature for 10 hours. n-hexane and water were added
and the resulting solid was filetered. And then the crude was purified by recrystallizing from
dichloromethane to obtain white solid as TFA salt. The resulting solid was dissolved in
dichloromethane and then washed with 10% agueous solution of sodium hydrogen carbonate,
water and saturated saline solution. The combined organic layer was dried over anhydrous
sodium sulfate (N&,SO,), filtered and evaporated under reduced pressure to obtain the target
compound 25 as white solid (16.6mg, 31%).

'H-NMR(CDCl3, 300MHz); § = 10.66 (s, 1H), 8.19 (s, 1H), 8.05 (d, J=2.4Hz, 1H), 7.78 (s, 2H),
4.36 (M, 2H), 3.83 (M, 2H).

MS(ESI); 490.7(M*+1).

Example 26)
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b][1,4]oxazin-1-yl)-methanone (compound 27-1) In a 10m] flask,
7-methyl-2,3-dihydro-IH-pyrido[2,3-b][1,4]oxazine (79mg, 0.52mmol) and

W 60dii4b466-4-methoxy-benzoyl chidgide (259mg, 0.79mmol) weres  9-2010-00282
dissolved in 5 dichloromethane (2m1). Triethylamine (0.22m1, 1.58mmol)
was added thereto and then stirred at room temperature for 2 hours. After
neuralizing with IN hydrochloric acid solution, the mixture was extracted

syhisidichipromeaneRrhIRa GariBined 6xaARIS RYPE IM@S SUSR ANRY-phenyl)-

anhydrous sodium sulfate (Na2S04), Tiltered and evaporated under
m‘%ﬁ@&@&%@%ﬁ%e residue was purified by column chromatography

on silica eluting with a solvent of 10 methanol:dichloromethane=1:30. The
a) freginasscositai o hpdrsQeHabe 6] ColiRsERthanyl) eyAReraiethétheiienyl)-

hit% solid (210mg, 90%). 'H-NMR(CDC13, 300MHz); 6 = 8.25 (s, 1H),
, J=1.5Hz, 1H), 7.68 (s, 1H), 4.45-4.42 (m, 2H), 3.95-3.91 (m, 2H),

In 23198 & 28811134 SHygso 3H) PEIRE S BERH Al e/ mOny a4t ped 3-fluoro-4-
met@g@ﬂh@mmo %Wd@xmmylb}%ﬂm&ﬂﬂyl Evére‘ilfw&mpwldo[%&hloromethane

AN f

2 hBL]' i 4]’6%&‘2[}%*1995'%&‘( BHB/?&%B%C @@bﬂmkﬂ? mﬂmmt%wtmed with
diclizg@ontp @S amch g qoipleireglrmegt®migyed. 8Bmdniet) anet [snNydionetingium sulfate

(Ndpmidedlmb & &ﬁgﬂjﬁﬁtj@ﬂ@duh%ﬁ siceert, atrHR0ddqfRnmR ﬂ]HTHﬂI@Ey column

o de. further add i0.and tha
Chfghaﬁ'é’é%? SO et SR AR S S S B9 o AR RSP o g the
pfodmm@é%eémﬁtﬁ@ﬁ%ﬂﬁ%@mqmteﬁ(?tlélr(ﬁ%@lmlﬁﬁ%)vvlth saturated

solution of sodium hydrogen 25 carbonate to pH 8 to 9, the mixture was

H \aﬁs ﬁ?ﬁ’ pjIane refuréln éjs%(@vil% y e@oﬁl% umn hz)%rrinzt%drféq d727 @
=3RHzikED: é|8?rﬁg98v{m &'éb@éﬁﬁ%f%é?ﬁ&néﬁb.ékﬂ%ﬁ%fﬁa%@:ﬂ %4 ﬁgn 2H),

3. Qﬂ&caelms contalnlng the product were collected and evaporated to obtain
’\? K/l (j)und 27-2 as white solid (74mg, 76%). 30
MR(DMSO-d6, 300MHz); 6 = 10.61 (br s, 1H), 7.77-7.75 (m, 4H),
4. 35 4. 32 (m 2H) 3 85 3 82 (m, 2H) 2.15 (s, 3H) MS(ESI) 426. 8(M +1).

?H”;ars # ;é ﬁyf% p‘ﬁq’h zﬁ@%n AP e
metgqr,lqm rodyhpggomethane and the mixture was cooled
to 0J. 1.0M Boron trlbrornlde dlssolved n d1ch10r0rnethane (1.25ml, 1.25mmol) was added
thereto and stirred at room temperature for 10 hours. n-hexane and water were added and then
filetered to obtain solid. The resulting solid was purified by preparative LC-Mass using 0.05%
TFA in acetonitrile and 0.05% TFA in water solvent. The fractions containing the product
were collected and adjusted to pH 6 to 7 with saturated solution of sodium hydrogen carbonate.
The organic layer was extracted with ethyl acetate. The combined organic layer was
evaporated under reduced pressure to obtain the target compound 26 as white solid (9mg, 28%).

'H-NMR(DM SO-ds, 300MHz); & = 8.37 (s, 1H), 8.05 (d, J=5.3Hz, 1H), 7.39 (d, J=11.8Hz, 1H),
7.25 (d, J=8.3Hz, 1H), 6.97 (m, 2H), 4.36-4.39 (M, 2H), 3.93-3.90 (m, 2H).
MS(ESI); 275.2(M*+1).

Example 27)
Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(7-methyl-2,3-dihydro-pyrido[ 2,3-
b][1,4] oxazin-1-yl)-methanone (compound 27-2)
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4-methoxy-benzoyl chloride (120mg, 0.572mmol) were dissolved in
dichloromethane (Iml). Triethylamine (0.080m1, 0.57mmol) was added
WQReoetpsaamb stirred at room temperat@te for 1 hour. After completion ofé42610-00282
reaction by adding water to the reaction mixture, the organic layer was
extracted with dichloromethane, and the combined organic layer was
washed with 5 water and saturated saline solution, dried over anhydrous
a) Som&fatedﬂ\'ﬂ%%"a. tﬁ'gﬁfﬁg rﬁ@(ﬁoﬁ}/ BRAFAEE-HotH-EOslHFRro-pyrido] 2,3-
r ssure_ T I e_zre iIdue was column chromatography on silica
th A S5ver i fane:ethyl acetate:n-hexane=1:2:5.

In FHOMABEENGT crmirAdheabhieTidora tbl[d s e ¢emer aGanoo)) and
35@mﬂjmét}ﬁrf@r@@¢y0@ém9undﬂ8@@wwsgrﬁglld (ﬂi@am@l 76%retO dissolved in

H-NM DC1 MH b (Hz, 1 ,
oM, ST O a8 Sl g
a 1gq] EMPERIRISIESIUED7 émﬁﬂlra@@xﬂﬁﬁbw EsyhiprGREigF solution, the
mix{3re-aidtenvad cayaroxyigingoyigtiang-aib vteocpyticield osghtit , Faxazis -drigh) -over

h?b%ﬂ@%&%r{f:%m%u%@ Jnﬁtm]aﬂa aporated under reduced pressure. The
3,5-difluoro-4-methoxy- phen 1)- (2 3-dih dro -pyrido[4,3-b|[1,4]oxazin-4-yl)
resitgR) WRRHRIHISHY (BYgCOUBARASTIRGNRRY bPONTISsTHIGI0 EEm M 4 O
metbaret alrchkr@dstigned 123m mioie Vireot alis solveidingttinkl, pradivmietiasrie collected and
eval et AR RtEeM ALABRG 1oRk3 hours. After completion of the

reaction by adding water dropwise, the mixture was adjusted to weak

acidic condition (pH=6) by using IN hydrochloric acid, and the formed solid
"H-WMR(EB e 30RM s hedBwfitisdistil gB Vst el-aratt a thiyl) acedd e 1ithe 45-4.42 (m,

PHYeSOiLRgI1SPHMRS paqry/ stlized fsagr)25 methanol to obtain the target
. k€., 3,5-difluoro-4-hydroxy-phenyl)-(2,3-dihydro-
M%gﬁz?og[g%g-%%[?ff]oxazin-4-y|)-methanone (31mg, 65%).
'H-NMR(DMSO-d6, 300MHz); 6 = 10.9 (br s, 1H), 8.45 (br s, 1H), 8.01 (m,
b) 1HRyAtREIE, Jof7.2H 3,524 @rids4{aly dichyhdrivl) L Hineth8B A BrdiPipr 39 do[ 2,3-

b][ {Moiin 3 N RN R D ML)z Sxample 30) Synthesis of

(5 -chloro-2Z,3-dihvdro-pvrido[4,3-b xazin-4-y 5-dibromo-4-hydrox
"y e mEnora RO BB ) 5 BT -2 S Bcro o2

b][xgq@hmmny@-mmyamnpvr(mqm SISO zitity - (B GviilerdAgad -nfetbromol),
pipd=RReting RIREMARE %@ﬁ%ﬂ;&mﬁ%m& VAR R bHaRPAHE@HEN stirred

o QIR g pyolt 5. WL I aeine (S0 5.2 ANMNIRS g

sso Ve fet
then stirred at IOOD for 1 hour Lithium bromide (39mg, 0.45mmol) was further added thereto

and then stirred for 1 hour. After neuralizing with saturated solution of sodium hydrogen
carbonate to pH 8 to 9, the mixture was adjusted to pH 6 again by using 1N hydrochloric acid.
The formed solid was filtered. The resulting solid was purified by column chromatography on
silica eluting with a solvent of methanol:dichloromethane=1:30. The fractions containing the
product were collected and evaporated to obtain the target compound 27-2 as white solid (74mg,
76%).

'H-NMR(DMSO-ds, 300MHz2); & = 10.61 (br s, 1H), 7.77-7.75 (m, 4H), 4.35-4.32 (m, 2H),
3.85-3.82 (M, 2H), 2.15 (s, 3H).
MS(ESI); 426.8(M*+1).

Example 28)
Synthesis of (3,5-difluoro-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone (compound 28)

In a10ml flask, 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (60mg, 0.44mmol) and 3,5-difluoro-
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W02009/145456 63 9-2010-00282 hydride in mineral oil (250mg,

6.26mmol) was added and stirred at 125 D for 3.5 hours. The mixture
WQeasgoeienbto room temperature and3,5-dibromo-4-methoxy-benzoyl 9-2010-00282

chloride (2.06g, 6.26mmol) was added thereto and then stirred at 12511

for 24 hours. The mixture was cooled to room temperature and filtered

and evaporated under reduced pressure. The residue was 5 washed with

+rigfhg M%@E&egdé land Ry c%@récue%ﬁ@wn'm@a%&@e ().
T”%he‘! '”‘T'J}«\I ﬂ% m&“é{? W%?lg?ﬁ??dé% %%5%@5 e atﬁrﬁ)for !

houx/ S (E88Y) cappl@ion19f the tep8pnthie sitdinn water to the reaction mixture, the organic
Iw@Wﬁ%@r&t@ﬂhW@cﬂﬂlﬁﬁéﬂﬁr@'Mlﬂé%&ﬂbﬁé@d@&ld%@%'ﬂﬁﬁ{@(with
waté[) grmeoro 5138 (ﬁfnon‘? U c{“eﬁf 87 SHYRRES WA STl RRPE Ytered and

ro-
e"aﬁﬂftﬂ"]‘dﬁﬁlﬂ rf-‘iﬂliﬂ?okﬂfssﬁ%ﬁorﬂB%—‘ﬁ@%ﬁd@ﬁBH@H%%éﬂ'ﬂﬁ%ﬁ@f?ﬁﬁﬁq,aphy on
siliéh atmgl)vitas ddveisse|diachlioraiehaneethanedtieamheaad-chisoforne fractions
corffhnd (A, IBRECRDIdeosalyad o s S e B R i
was added thereto dropwise at room temperature. The Teaction mixture
soligh ELOHGP™Y 45 D for 18 hours. After cooling to room temperature,
methanol (Iml) was added and then stirred at room temperature for 10

'H- N\WR(@?}O‘W@@@WE?V@“”&%?E ipguged RI eﬁ%ﬁﬂz%ﬁh"’f@@*&ihﬁﬁ%wﬁ%m

d t 20 filtered to obtain the
68 gz%’(:o qu)ng é%?”g%mné@g? %ﬁﬂég H NMR(DMSO-d6,
MS@@MB@)ZG\/E*:IJO 80 (br s, 1H), 8.06 (d, J= 57Hz 1H), 7.78 (s, 2H), 7.04
(d J=5.7Hz, 1H), 4.55-4.16 (m, 2H), 4.04-3.91 (m, 2H). MS(ESI);

L O '+1). 25 Example 31) Synthesis of
loro- p .r|d|n 4 yI) 2,3- d|hydro p r|d0[4 3- bl[l 4 oxazm -4-yl)-
s 4 0 2159 c ¢ Ly

memadoﬁls{lﬁmmcﬂ)uﬁ?zmmol) was dlssolved in th|onylchlor|de (0 76m1) and a
catalytic amount of N,N-dimethyl formamide was added thereto and then
stirred for 4 hours under reflux. Thionyl chloride was removed un

N PelfifletoFrdSsurd '%%r%’ﬂetﬁdeBGQm&ﬁo%tH%‘%ﬁM'ﬂ%‘kﬁﬁl{é‘tl%ﬁ%a‘ “Ay0)-
metzBPnen{Bhga il yriiole (ChiLBmbomite G efremeicith flaskazine (21mg,

0.24lisselyedin NNidimethy! ﬁ@@@ﬂ@@l@l(%ﬁﬁaﬂ@%ﬁﬁ RN “i@g At hours.
tem I%%ure fP{ 18 hours. The (é;eactlon mlxture W%S ext[acted Wi

R i
acicif ﬁymlwg mhlgﬁ)abww @dll&ltélygwgldgﬂy a¢ig, @Odﬁhﬁétw@k%ﬂ regdkered and
wadPkeSalitre dishectPaigtde aiasspyribedany cohemBsulting solid was recrystallized from

methanol to obtain the target compound 29, i.e., 3,5-difluoro-4-hydroxy-phenyl)-(2,3-dihydro-
pyrido[4,3-b][1,4] oxazin-4-yl)-methanone (31mg, 65%).

'H-NMR(DMS0-ds, 300MHz); & = 10.9 (br s, 1H), 8.45 (br s, 1H), 8.01 (m, 1H), 7.81 (d,
J=7.2Hz, 2H), 6.95 (d, J=5.34 Hz, 1H), 4.38 (m, 2H), 3.91 (m, 2H).
MS(ESI); 293.1 (M*+1).

Example 30)
Synthesis of (5-chloro-2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-(3,5-dibromo-4-hydroxy-
phenyl)-methanone (compound 30)

a) Synthesis of (5-chloro-2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-(3,5-dibromo-4-methoxy-
phenyl)-methanone

In a 50ml flask equipped with a reflux apparatus, 5-chloro-3,4-dihydro-2H-pyrido[4,3-
b][1,4]oxazine (890mg, 5.22mmol) was dissolved in butyl ether (20ml), and 60% sodium
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chromatography on silica eluting with a solvent of n-hexane:ethyl
acetate=2:1. The fractions containing the product were collected and
W @2a090I46¢65t0 obtain the target com@8und 31 as W02009/145456 64 9-2010-00282
9-2010-00282 yellow solid (116mg, 72%). 'H-NMR(DMSO-d6, 300MHz);
6 =9.18 (br s, 1H), 8.15 (d, J=5.7Hz, 1H), 7.81 (s, 2H), 6.99 (d, J=5.7Hz,
1H), 4.55-4.25 (m, 2H), 3.94-3.86 (m, 2H). 5 MS(ESI); 310.1 (M'+1).

hy dﬁzégngéﬁ?j%a §1¥ dyﬂ@l% g|f26mmol was added and stirred at 12(531 H fé)r 3.5 hours. The
ihvdr rido[4 oxazin-4-y in-3-y
£ G TR SO 20T R SRS R A il 2.0

6. 2§mhgm 7@1¢¢ﬁb¢)aﬁm@d@solwtememat\lmﬁalrﬁweﬂﬂ/hoatﬁetaﬁln@el@u?m?)s cooled
to 1B tféﬂib&@@i%daﬁél fheddd Mm@a%&@rm&éwmsaﬂaedmh@rmue was
wed il IR JEBRTa G 1AS oM AISSUR 19 BRuANT B SHTeA 3o D

or 30 minu The “mixture was coote gan 0 o

3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (100mg, 15 0.73mmol) and
'H-pEssDa),c300nade 6128104, (0, 3251mMal ) wgere md@e dHiess® @nd=stirred 1H),
a.4%% ép(rm% &5 Qgé%m fty% t/gaé_ﬁalsed up to room temperature and

I
then stirred for 14 hours. Ethyl acetaté was added to the reaction mixture,
)th‘gsmtupe was neutralized with saturated solution of sodium
hydrogen carbonate and evaporated under reduced pressure. The residue

b) YWAMBYE IR DYEGIIEE GHYAPRAIGR AR ARURSSHIGA BAHIBBARIE-Ahydroxy-
e vené of 20 dichloromethane:methanol=50:1. The fractions containing

Lm'fﬁfé ere collected and evaporated to obtain the target compound
In 3p glvHirsksofdu(EBthg W06 'FEE KM FDVBE-d6-giowHa B)digydrogrida 4.3-
b] [ BATHRzi -4 (S 3H-HiboRB- @nﬂﬁﬁxmeﬂyrb)ﬂetﬁa)n&\e J=2dmg, 1H)1hh8) was
oA O P A Ta edl) S g
in @gb]lgrmﬁggrge (g.ml 1mmo|) was added thereto dropwise at room temperature. The
readBon-dikrainead dhyaacphenyl s @@ ddihwaw -q@plidg 4 Dl 1sdjoxamia; dnyt)anol
o L ST by o
LS. GRS ] b SH I (R0h B e s

flltﬁﬁditemh'em theraefeon®unthties m&m&@/@%n@léﬁ%)amd dissolved in
1, 4 dioxane (0.34m1, 1. 36mmol) was added 35 thereto dropwise and then

w R B D R IR AR Lk 7o

(d, drfedHandid). duthA® @, @0314@4 i@h@m%ﬁb obtain the target compound
M SBEsas auhitevsolig. (520mg, 93.7%).

Example 31)
Synthesis of (2,6-dichloro-pyridin-4-yl)-(2,3-dihydr o-pyrido[4,3-b][ 1,4] oxazin-4-yl)-
methanone (compound 31)

In a 25ml flask, 2,6-dichloro-isonicotinic acid (100mg, 0.52 mmol) was dissolved in
thionylchloride (0.76ml), and a catalytic amount of N,N-dimethyl formamide was added thereto
and then dtirred for 4 hours under reflux. Thionyl chloride was removed under reduced
pressure, and 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (78mg, 0.57mmol) and pyridine
(0.13ml) were added to the reaction flask and dissolved in N,N-dimethyl acetamide (2.6ml) and
then stirred at room temperature for 18 hours. The reaction mixture was extracted with
dichloromethane, and the combined organic layer was dried over anhydrous magnesium sulfate
(MgSO,4) and evaporated under reduced pressure. The residue was purified by column
chromatography on silica eluting with a solvent of n-hexane:ethyl acetate=2:1. The fractions
containing the product were collected and evaporated to obtain the target compound 31 as
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'H-NMR(DMSO-d6, 300MHz); 6 = 8.88 (s, 1H), 8.36 (d, J=6.4Hz, 1H),
7.80 (s, 2H), 7.39 (d, W02009/145456 65 9-2010-00282 J=6.3Hz, 1H),
W@RbaoA &g, 2H), 3.98-3.95 (m, 2HBAMS(ESI); 413.1 (M'+1). Example-2010-00282
34) 5 Synthesis of
(3-chloro-4-hydroxy-phenyl)-(2,3-dihvdro-pyrido[3,4-bl[1,4]oxazin-I-yl)-
methanone (compound 34) a) Synthesis of
yd|@,9@mgp(ﬁ b@%fphenyl) (2,3-dihydro-pyrido[3,4-bl[1,4]oxazin-1-yl)-
methanone 10 In a 10ml flask, 2,3-dihydro-IH-pyrido[3,4-b][1,4]oxazine
(60mg, 0.441mmol) and 3-chloro-4- methoxy-benzoyl chloride (108mg,
"H-09 Rrvi &) dued @O sl veti9iadiohsotbin 8thattk J3n7Hz, Tripth§laiwink), 6.99 (d,
J=50H21H), 4.831 el )2Masaddegbitieraty. and then stirred at room

%@g ] re for,2 hours. After neutralizing with IN hydrochloric acid
M u%%;r?d ;jh m{% ure was extracted with dichloromethane, and the

combined organic layer was dried over anhydrous sodium sulfate 15
ExdNpRSD4), filtered and evaporated under reduced pressure. The residue
ﬁ‘éﬁ&?“”ﬁ%‘f‘ by Golyri, GRS 2PNy 108 57 8 VHNE WD S BUEHROE vi)-

yl acetate:n-nexane=.1. actions containing tne product were

M@%@@%@%med to obtaln white solid (134mg, 99.8%).

'H-NMR(DMSO-d6, 300MHz): 6 = 8.28 (s, 1H), 7.94 (d, J=5.7Hz, 1H),
In d BBl dhadk e drokbihi @i ARGt Gbn?g%?;rﬁn%z\maé‘ers@%% N, N -dimethyl

), 6.94 (d, J= 1H), 4 41438(m H
ace%d%?églrg §H) hﬁ]g:@ggg %O‘ZSS_EL (M j)nB C%Wtfll és 1?11) was added mereto and
the (Rotrerptnz-hyasroboy Lp heingd) Y2, B-dihy dng-thaides [ ed-bi[ 154] dva it hiyyes5 The
mixNeRARQRBI4A 48 flasKand then 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (100mg,

oSN O A o Ml B o o
Mink§s- th@hﬁﬁ@lﬂ?@f%@ Walageh Wrip. 'POMEBBRGA e diseshian i hours.
Ethgli clobtaemet wained(f. 2ra tecltidmmiatineashdatd edxther elas aadralireddvith saturated

sol iRATLISBIRGHARRA LERPIIS AErPEEAI 718G WNEAHERLER 30 The residue

solutlon of sodium hydrogen carbonate to pH 8 to 9, the mixture was

was, djHtisd t%ﬁ%%huﬁ%?mﬂté’%"m HUrBEHIG S M St Bredi byt of
diclliwloethanetnethend HB0ch mBinee fr antinsi cdatapm ng abemarsbed witte settileetsldand
evapalHARI SO BHIQ R B EhHECHRVBIRNY Y GRS BorvdfatpdNa2S04),
filtered and evaporated under reduced pressure. The residue was purified

by column chromatography on silica eluting with a solvent of
"H-MRENS el SROM BN an 8=12: 0 (brTh &HB5 RS0 HY) cB AR dgaiiE R Adtluétr7 (d,

J=2nerg cahertssl andieyaperatgdi01ehid4he, targeteonposnd & e BHntelH),

4, 4%?%@%@%‘%%@%5(?2?? 300MHz); 6 = 8.17 (s, 1H), 7.88 (d,

MS(ESI); 258.1 (M*+1).

Example 33)
Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone hydrochloric acid salt (compound 33)

In a 25ml flask, (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-
methanone (510mg, 1.23mmol) and tetrahydrofuran (40ml) were added and stirred at 7507 for
20 minutes. 4.0M Hydrochloric acid dissolved in 1,4-dioxane (0.34ml, 1.36mmol) was added
thereto dropwise and then stirred at 7501 for 10 minutes. The reaction mixture was filtered in
hot state without cooling and washed with ether, and the resulting solid was dried under vacuum
at 6000 for 12 hours to obtain the target compound 33 as white solid (520mg, 93.7%).

'H-NMR(DM SO-ds, 300MHz); & = 8.88 (s, 1H), 8.36 (d, J=6.4Hz, 1H), 7.80 (s, 2H), 7.39 (d,
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7.42 (dd, J=1.9Hz, 8.8Hz, 1H), 7.33 (d, J=5.7Hz, 1H), 6.98 (d, J=8.4Hz,
1H), 4.39 (m, 2H), W02009/145456 66 9-2010-00282 4.00 (m, 2H).

WO $154201.1(W+1). Example 35)8 Synthesis of 9-2010-00282
2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-bl[1,4]oxazin-4-sulfonvl)-phenol
(compound 35-2) a) Synthesis of
4-(4-methoxy-benzenesulfonyl)-3,4-dihydro-2H-pyrido[4,3-bl[1,4]oxazine

J= d@rqizzjﬁq@hfﬁsjg@({lndépwdg@@glgg Hdol4),3-b][1,4]oxazine (370mg,
M % g ‘ﬁ:%% methoxy- 10 benzenesulfonyl chloride (618mg,
m er dlssolved in dichloromethane (10ml). Triethylamine

(0.45m1, 3.23mmol) was added thereto and then stirred at room
Mture for 2 hours. After neutrallzmg with IN hydrochlorlc acid

4

phEHoahd evaporated under reduced pressure. The residue

was purlfled by column 15 chromatography on silica eluting with a solvent

a) o&dighioromethang 1hs. ﬁ%ﬁ%&%ﬁ&%"(‘i%uH\‘/ﬂrer&%%‘ié“’%?ffﬁi'mﬂ 1-y1)-

and evaporated to obtain pale-green solid (700mg, 8:
MERANARER (DMSO-d6, 300MHz); 6 = 8.98 (s, 1H), 8.21 (d J 5 3Hz, 1H),
In 3716m7flﬁ§<(ﬁ13 -2HYdré- 96-fyB 1314 DH ), B 0XB2{0e (BEBNTHI440RNG )88YB 37€hl oro-4-
@%ﬁb&az@% NG R ﬁ%?t( 'blf)zd%]%( the’issRolved in dichloromethane (3ml).
Tn%

di h%’(l égﬁ]ﬁ yﬁgg rdmo 3ed rhere?g lgﬁd] ¥r?er[|) st?rpecj zgtcroorgct)emperature for

2 hauyg- nvPefmwab@riz@gwgblﬂ@hvmmtﬂenw@wd@mﬁnjdaqmedbnﬂwﬁz@@m@i with
dickRPSFEhaRe? 8RN IO thiwaRcdissgird i ediaRio trime thaner(@indls asdluiiesufae

r rib ' V.
g e O T RS R e iy cotumn
Chr?BﬁﬁQ@HWé?%ﬁ#éafé'PﬂBgﬁ’dﬂﬂsa Wh@fuﬁ%zﬁ‘i@%ﬁr@dﬁﬂ%téd solfidrpetions
contdi siad ithanphyclid gerecaliaoied tindaEdoBater 9 tivesim ixhiteesulialy Eadingtd.800).
pH 6 again by using IN hydrochloric acid and extracted with
., . dichloromethane. The combined organic layer was washed with saturated
ARSI SN o By b S dhifatb NGB A 48 2. 11,
7.4%i (datet- 2302 GAbtralidd 688 €, kethaldd PrigSsbdd T8 Beiidud) wak B idied 2H),
4.0 ggl(.,tﬁnm):lygg@tggljaphy on silica eluting with a solvent of
MS\?\I%%S z omethane 1:20. The fractions containing the product
d evaporated to obtain white solid (375mg, 56.2%). 35
'H- NMR(DMSO -d6, 300MHz); 6 = 10.80 (br s, 1H), 8.73 (s, 1H), 8.15 (d,
b) JSpniftdds 1), 7(HnidrdSA-tiyardki)}pheRnE B dmydiblhyd @3B (mmorbi)n-1-yi)-
metggég % .72 (m, 2H). MS(ESI); 293.1(M'+1). c) Synthesis of
,b6-dibromo-4- ?2 ,3- dlhydroePyrldo 4,3- bIEl ,4]oxazin-4- sulfonylﬁ phenol
In a 10ml flask, (3-chloro-4-methoxy-p enyI) 2,3-dihydro-pyrido[3,4-b][1,4] oxazin-1-yl)-

methanone (134mg, 0.441mmol) was dissolved in dichloromethane (5ml), and the mixture was

cooled to O[1. 1.0M Boron tribromide dissolved in dichloromethane (2.2ml, 2.2mmol) was
added thereto and stirred at room temperature for 16 hours. After neutralizing with saturated
solution of sodium hydrogen carbonate to pH 8 to 9, the mixture was adjusted to pH 6 again by
using 1N hydrochloric acid and extracted with dichloromethane. The combined organic layer
was washed with saturated saline solution and dried over anhydrous sodium sulfate (Na,SO,),
filtered and evaporated under reduced pressure. The residue was purified by column
chromatography on silica eluting with a solvent of methanol:dichloromethane=1:20. The
fractions containing the product were collected and evaporated to obtain the target compound 34
as white solid (65mg, 50.9%).

'H-NMR(CDs0D, 300MHz); § = 8.17 (s, 1H), 7.88 (d, J=5.7Hz, 1H), 7.64 (d, J=1.9Hz, 1H),
7.42 (dd, J=1.9Hz, 8.8Hz, 1H), 7.33 (d, J=5.7Hz, 1H), 6.98 (d, J=8.4Hz, 1H), 4.39 (m, 2H),
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W02009/145456 67 9-2010-00282 In a 25m1 flask,
4-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-sulfonyl)-phenol (364mg,
WQa2easawAy@and methanol (7m1) weré&dded and the temperature was 9e2010-00282
to -2511. 1,3- dibromo-5,5'-dimethylhydantoin (20.4mg, 0.07mmol)
dissolved in methanol (Iml) was added thereto dropwise at -250. After
stirring at -2511 for 30 minutes, 1,3-dibromo-5,5' 5 dimethylhydantoin
4.064hAng., 0.07mmol) dissolved in methanol (Iml) was further added thereto
Msg%%%ﬁﬁ 25 1. After completion of the reaction, water (10ml) was
ahd the mixture was extracted with ethyl acetate, and the
combined organlc layer was washed with saturated saline solution and
ExdHig@ g5er anhydrous sodium sulfate (Na2804) filtered and evaporated
Hnde der redlflce ressure. - T |

o

um
oxazm -4-sulfonyl)-

(compauat8hdihloromethane=1:20. The fractions containing the product
were collected and evaporated to obtain pale- green solid. The resulting

SReF oA

In aﬁ@"(&%? ”s%’%o §H5°éfrﬂf’[‘iii|? (L dlpraine 3 hme &1725“%0‘?99‘1 imethoxy
ber@eaas(l o) CNIBIES (1848, 7290rI)0l Exeamepli 8By @D By dittiesisntthane (10ml).
Tr.&%ﬁ&ﬁﬁ% e X g gnmidr vag%abf&j (RerByd Eﬁeﬁ%ﬁ'ﬁ@ﬁ%ﬂd&lté}%méfor 2

oy e A AR RS AN RIS S Oation, TG R S PSR it
dm'S"F)‘ﬂﬁ@ﬁW@!ﬂfbr?@@B*ﬁﬁCQfH@ﬁﬂjfmgﬂn'Q Byin ot prelofBhadsius Spsiamigel fate

(Na(zeﬁagmﬂawé}ﬁmvep&aaﬁﬁo@h}@mcee pResaxy-Feitesrdieivayhetlesies column
chr ({%%g .on %\ 2| g.%%%‘vgﬂ G gfgﬁloqr %g}'gne cf]éh %gt'l ons 8nta| ning

riet moI was a ed t ereto an en stirre
them%cﬁﬁﬁéﬁwm@%mﬂﬂ%ﬁﬂwm I(\Y(Pﬁfmo%ilo/ﬂ)c acid
solution, the mixture was extracted with dichloromethane, and the

B\ﬁ%@ a%b‘on\ﬁ‘M% gas Q@@Cﬁs‘)‘i‘?g a§9¥d(EP‘%JS§9|—&°f1'H5“ PEIHE; (m. 2H),

év 04% filtered and evaporated under reduced pressure. The residue

6.9 ggléﬁ‘n = B}ﬁ:(ﬂu}nﬁ dﬁdﬂ&té&%ﬁﬁ?% dita eluting with a solvent of

M SEE); 30@(Hte:h)- hexane=1:1. The fractions containing the product were
coIIected and evaporated to obtain yellow solid (206mg, 83.4%). 35

b 3 _\ ( LIP 3yi OMHz? 6 =8, % 1H), 8.0 d J=5.7Hz, 1H 709

dro:0 nlllu. D-phenol og,‘
In @nlmq)l j,I@ (gl @Fmem@(y geg@mlm:gl)@@d:ﬁwgg@-bpyndom 3-b][1,4] oxa2| ne
(690361 2B ZhrRysly Svas-Briraedp heoiyhtrbdetiiaie (copyyigad - bl ftoxag tvdied to
000. 1.0M Boron tribromide dissolved in dichloromethane (11.4ml, 11.4mmol) was added
thereto and stirred at room temperature for 16 hours.  After neutralizing with saturated solution

of sodium hydrogen carbonate to pH 8 to 9, the mixture was adjusted to pH 6 again by using 1N
hydrochloric acid and extracted with dichloromethane. The combined organic layer was
washed with saturated saline solution and dried over anhydrous sodium sulfate (NaxSOy),
filtered and evaporated under reduced pressure. The residue was purified by column
chromatography on silica eluting with a solvent of methanol:dichloromethane=1:20. The
fractions containing the product were collected and evaporated to obtain white solid (375mg,
56.2%).

'H-NMR(DM SO-ds, 300MHZ); & = 10.80 (br s, 1H), 8.73 (s, 1H), 8.15 (d, J=5.7Hz, 1H), 7.50-
7.45 (m, 2H), 6.91-6.87 (m, 3H), 3.85-3.82 (m, 2H), 3.75-3.72 (m, 2H).

MS(ESI); 293.1(M*+1).

¢) Synthesis of 2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-sulfonyl)-phenol
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W02009/145456 68 9-2010-00282 yl)-methanone In a 25m1 flask,

(3-chloro-4-methoxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[3,4-b][1,4]oxazin-|
WQ30p9tigdaaaone (176mg, 0.441mmoky lithium chloride (42.7mg, 9-2010-00282

1.006mmol), piperazine (65mg, 0.755mmo1l) and N,N-dimethyl

formamide (5m1) were added and stirred at 1000 for 30 minutes. 5

Lithium chloride (42.7mg, 1.006mmol) was further added thereto and then

In SUrreskaf 19pQfor 2 (@Q%ﬁyﬁg%%&f&@'SIWW&%H%@?%WHFH’&EItOf(SMm
adjuste

sodlum hydro?.l&n carbonate to 0 9, the mixture was

iRl Hy‘&i‘béﬁ%enédé‘&b 18%0hh LRETAHS WasuMhdosot de
dlbwa@ mﬁer@memw PeAsia 284 Tor PRehE ol S Ny haor4H) bt

theiki6 mgwtﬁ%mpggnd 3@ﬁ&yﬁﬂﬂw§sggd é@?m 9 %lind s, H1 3 ]c-hbrorno -5,5'-
amEp AR R IGTR A ol e v
drogyity 4136(m, 2HierFIBRAEYM (9h IHFANISIESHer33 8w as 3dded tsaingnd the
mix3ue Systleesistad with ethyl acetate, and the combined organic layer was washed with

sar 36 Uftr- QMgf%yaﬂHe&}}@f(gvérdéH fd.%w%%%?’s&'ﬂ&ém%‘é&@ﬁ'ﬁl gred and

methanone (compound

eV apOLAfg Y %&ﬂ%%%ﬁ%&ﬂ) (5@ B‘i’ﬁ%f"d"’ﬁ?/r‘?%f[z?%béf]PP'H]B@(&E'EHW?R‘?BVG‘E@’ on
silicaethiangwe(228het @f7@etinand): victs altsea hape-1 2{ichBre retienseoatadhing the

proH‘u%t Wé@"c%tlp’]é@t%c?%ﬁéegl é&[@i ioqwl{iaﬁpm é@ég'%\ﬁ@ d'?ﬁ@'\’&%l!m% solid was
ichlorometha ol) wa e 0 and stirred a
oo BRI Yo PLE HEE NE  U ht ded e S 2o
69.98-formed solid was filtered. The resulting solid was dissolved in
methanol and concentrated. After adding and dissolving in water, the

satl%ta% fft%énkglﬁ fdg fm%%dggggfc%;% ‘22&25 a%rﬁl2|1 o Q&thgcr)a Stéd |th3 d

I=3ifEoYdme st Phe combined organic layer was dried over anhydrous
M Ssegiy e difate- 1iNa2S04), filtered and evaporated under reduced
pressure. The residue was recrystallized from dichloromethane and
n-hexane to obtain the target compound 37 as white solid (80mg, 38%). 5
Eﬁﬁ‘-&m@(wso de, BOOMHZ) 6 =10.92 (brs, 1H) 8.37 (br s, lH) 8.05
Ao .

| %%mm]g u;hl)g 94 (d, J= 5.3Hz, 1H 2.38 (m.2H) 3.91 (m 2H)
%_%M ESI); 291.2(M+1). 10

a) Synthesis of (3-chloro-4-methoxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[3,4-b][1,4] oxazin-1-
yl)-methanone

In a10ml flask, 2,3-dihydro-1H-pyrido[3,4-b][1,4] oxazine (96.2mg, 0.706mmol) and 3-chloro-
4-methoxy-5-nitro-benzoyl chloride (194mg, 0.777mmol) were dissolved in dichloromethane
(Bml).  Triethylamine (0.15ml, 1.059mmol) was added thereto and then stirred at room
temperature for 2 hours. After neutralizing with 1IN hydrochloric acid solution, the mixture

was extracted with dichloromethane, and the combined organic layer was dried over anhydrous
sodium sulfate (Na;SO,), filtered and evaporated under reduced pressure. The residue was
purified by column chromatography on silica eluting with a solvent of ethyl acetate:n-
hexane=1:1. The fractions containing the product were collected and evaporated to obtain
yellow solid (206mg, 83.4%).

'H-NMR(CDCls, 300MHz); & = 8.33 (s, 1H), 8.03 (d, J=5.7Hz, 1H), 7.90 (d, J=2.3Hz, 1H),
7.83 (d, J=2.3Hz, 1H), 7.11 (d, J=5.7Hz, 1H), 4.44-4.40 (m, 2H), 4.10 (s, 3H), 4.01-3.98 (m,

2H).

b) Synthesis of (3-chloro-4-hydroxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[3,4-b][1,4]oxazin-1-
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Example 38) Synthesis of
(3-bromo-4-hydroxy-phenyl)-(2,3-dihvdro-pyrido[4,3-bl[1,4loxazin-4-yl)-

Wonetaardsnss (compound 38) 15 By thédsame method as in Example 3, 9-2010-00282

(3-bromo-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-
b][1,4]oxazin-4-yl)-methanone (296mg, 0.85mmol) and 1M solution of
boron tribromide (4.25m1, 4.25mmol) were reacted to obtain the target

N-FRRYHd 38, I. eOI (3- bromo 4- hydlrtzlxy o
n ro-pyr metha
n 5955 D6 RGO B SRR 6 (D A g s
yl)-gasgangpe mﬁmg?qzt@rum@pmn umH)| ridle (#7068 OPGRmMOD-Ripererine G8Ma,
0.748mdr) aﬁHZNWairﬁe%l(ﬂ)rﬁmﬁnak'@nhw&ea@dé@ ardirdeOk (00, 2H)-30 minutes.

MS + o E
thh(%ug(iﬁ% 6? ﬁyé’ri@%ﬁeny}ryi%‘%ﬁ% ro- pyflcsf’ko(%li1 %;1 blfff f]lofgzafnl %O [i)for 2
hO%etfﬁ%ﬁ@%@fﬁﬁ@dﬂH‘ﬁ}‘ﬁ@ ggml_pmgg@odl um hydrogen carbonate to pH 8 to 9,
the (B 2tthtoveslatpediec xy-pHed a2 By dibiyid roNpiyidrophl 3l Ebid ] axaain-doli)- The
res?f@rﬁ'%hé@%eh K%r%mgd %9)’]9@9%0‘ 'FFBPH%M&P%P&%P%@?&%R l?oatﬂﬁ‘al n the

plperazmwg;LOSmg 2mmol) were dissolved in N,N-dimethyl formamide.
GRS PE A P Y1 é?%g Weer was added to quench the

reaction. The mixture was adjusted to pH 6 by using IN hydrochloric acid,

H-RIVRSM @5‘830136@ NS bligsadandywaehed wissdisililed yvies 328 7Hz, 1H),

A Dkl PHE éa%ﬁ%éHéy%t?é' G i

MSES)daeid-2Dydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-
yl)-methanone (48mg, 16%). W02009/145456 70 9-2010-00282
M\ (DMSO-d6, 300MHz); 6 = 8.43 (br s, 1H), 8.08 (br s, 1H), 7.58 (s,
%—’@5, (d, J 5. 3Hz 1H 4 39 (m 2H), 3.90 (m, 2H). MS(ESI);
= Bty S 2N :‘» -dihydro-pyrido[4,3-b][1.4]oxazin-4-yl)-
me(Bame@eﬁabaMdehenyl) (2 3 dlhvdro -pyrido[3,4-bl[1,4loxazin-I-yl)-
methanone (compound 40) By the same method as in Example 3,
3-bromo-4- metho n -(2,3-dihvdro- yndo 3,4-
In ﬁj[ PRAOxXAFR:1 ;?zrf fé@ﬁﬁ%')d ] f?QMdeM SOl tishPgEz n-4-y1)-
meﬂbanonettﬂiﬁmg:dymmlwas dirsavigéd)i nveichl psaroatiohite, ebddie e tanayees cooled

to @m%mﬁégﬂ %bl@ff@mﬁvw q{QﬁMlprﬁﬂéftBt ane (3.65ml, 3. 65rnmol) was added
[O-pyriao | metnanone as

e o R m A0, B PR Sl et

the doyen s quwgsfstg}e@ 1FHe e, Salis g @mlvmyn meiepgti o eoasestrated.

Aftd: Sibnciimy 138 ohg I Budbizend ) xitv@éd adeéHa, 1H),
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4.33 (m, 2H), 3.90 (m, 2H). MS(ESI); 335.1 (M'+1). Example 41) 20
Synthesis of
W @20batigbita®-4-hydroxy-phenyl)-(2,3a$ihvdro-pyrido[3,4-bl[1,4]oxazin-1-9H010-00282
methanone (compound 41) By the same method as in Example 39,
(3,5-dichloro-4-methoxy-phenyl)-(2,3-dihydro-
pyrido[3,4-b][1,4]oxazin-1-yl)-methanone (100mg, 0.29mmol), lithium
pH cBlatide Crfmg. LREAMINARN 1D ecm Oaﬁcﬂrnmplle%&ed with

acted. The resulting solid was pu |f|ed b crystallizin m methanol
ol RO SR SR SN (Ao g st
(NaSQIMIR (e 8-eEP3EEN Hnder deduredprgssigr el Hhgred dis vwasy eprg®aligzed from
di cHioRPEtRard 3hd hBd e R oBizh the@rée: cbripaima, sitad vhitesOind Aldiag? &895).
(m, 2H). MS(ESI); 325.1 (M'+1). Example 42) Synthesis of
. 2-(3,5-dibromo-4-hydroxy-phenyl)-1-(2,3-dihvdro-pyrido[4.3-bl[1,4loxazin-
H-JMIRIYLEhEn SRENESH potdd- 92 () SSyhinésié F s 1H), 8.05 (d, J=5.3Hz, 1H),

7.58 (R B2 e oy BB0(edol 336H 214 0X 3 -2HY | )7 24 4 nde Supxy,_1ph) e6iph) {eitiTarssHz,

1H)ng gg%gpg,g %gﬂgﬁ 5119-2010-00282 In a 10m1 flask,
cggg}ro 2H- syrldo[ .3-b][1,4]oxazine (100mg, 0.73mmol) and (4-

acetyl chloride (163mg, 0.88mmol) were dissolved in
dlchloromethane Triethylamine (0.21m1, 1.46mmol) was added thereto

Exd&fg &gy stirred at room temperature for 2 hours. After completion of the
re actlon y adln w z& r, the reactio | ture was extracted i

QS|S oouc droxyv-phenyl oloo nfo_‘lo.g
U U UVC

_etﬂmmﬁgmmm;ﬁsm) filtered and evaporated under reduced

pressure. The residue was purified by column chromatography on silica

o AR SO R o e

b][%é}% yI @1ethanone (296mg, 0.85mmol) and 1M solution of boron tri romlde
(4.26x(R,, 3-2bhynish) Waﬂm&t@dhﬂbbthamma@gtl)adrmmtka)xyep(mmm@maymoxy-

9 z);6 =
pheﬂ@?b%%'%ﬁ’l%“% j‘;@m 7. 1%1 23 d. 2H. gz}’s 4?—12) E85 (d,
J=8.4Hz, 2H), 6.81 (d, J=5.3Hz, 1H), 4.21 (br s, 2H), 3.94 (br s, 2H), 3.91
"H- (YR VESDU( S3BMY- D)5 MSBBB 285 M 03 )(ch ) SByiitize did)oF . 71 (d, J=1.9Hz,

1H)17(al3c&hhy@kr@m>zyrmié 3eh[d cHoxaripaly rid)(4-by dioxs Alenyl).etbefanH),
40§( Ige same method as in Example 3,
ihydro-pyrido[4.3-b][1,4]oxazin-4-yl)-2-(4-
M%E&h@%ﬁﬁ)ﬂ‘én‘gﬂ) ethanone (130mg, 0.46mmol) and 1M solution of boron
tribromide (2.3m1,

Example 39)
Synthesis of (3,5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone (compound 39)

In a 25ml flask, (3,5-chloro-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone (344mg, 1.0mmol), lithium chloride (219mg, 6mmol) and piperazine (105mg,
1.2mmol) were dissolved in N,N-dimethyl formamide. After stirring at 10000 for 2 hours,
water was added to quench the reaction. The mixture was adjusted to pH 6 by using 1IN
hydrochloric acid, and the formed solid was filtered and washed with distilled water and ether.
The resulting solid was recrystallized from dichloromethane and n-hexane to obtain the target
compound 39, i.e., (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-
yl)-methanone (48mg, 16%).
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20 2.3mmol) were reacted to obtain the target compound, i.e.,
1-(2,3-dihydro-pyrido[4.3-

W9l jasazin-4-yl)-2-(4-hydroxy-phefigl)-ethanone, as yellow liquid 9-2010-00282
(100mg, 81%). 'H-NMR(CDC13, 300MHz); 6 = 9.29 (br s, 1H), 8.97 (br s,
1H), 8.10 (d, J=5.7Hz, 1H), 7.02 (d, 2H, J=8.4Hz), 6.90 (d, J=5.7Hz, 2H),
6.69 (d, J=8.4Hz, 1H), 4.22 (m, 2H), 3.90 (br s, 2H), 3.85 25 (s, 2H).

- §Me?—37& 14061 H; 0)65¥'§Q§501§r%f 1H), 8.08 (br s [>43 bl[&s 2H), 6,95 (d,

4loxazin-

523%)%% %}%%Tééﬁ/déo @YD -1-(2,3- drhydro -pyrido

M S{EQY)338H M Gtpyrido[4.3-b][1,4]oxazin-4-yl)-2-(4-hydroxy-phenyl)-ethanon
e (88mg, 0.33mmol) and hydantoin (93mg, 0.33mmol) were dissolved in
Ex2 sglv%t of methanol:dichloromethane=2:1. The mixture was stirred at
= r0.5 hour After completron of the reactron by addrng Water

mewtthoﬂ@td@rmnﬁtbame and the combrned organrc Iayer was drred over
anhydrous sodium sulfate (Na2S04), filtered and evaporated under
reduced pressure. The residue was purified by rec stallrzr from _
BY § W&ﬁ@ﬁ&ﬂﬁd%ﬁ%ﬂﬁétéﬁdﬁ?%&%@% ey)-(2, S hydro-pyrido[3,4-
b][ R4{&Gzitibr-ahhodHaydne x50pmeg Y B8RS aith j i sepyt rahafk®r b i Bjaxade (2.9l
2.9/ $ HERERIPRAAS B8I9R Belitr§éSBmsbub8%; ild:N W&Fﬁ@@h?drox; phenyl)-

TS i ﬁﬁﬁ)ﬁ%ﬁ%ﬁé@é@s@é&%& ALy

MS(ESI); 426.9(M'+1). 10 Example 43) Synthesis of
1H-M®MQ@CQ\(§UM4I§ B2 Alexezi vy 1B-3-meathpxyeiserazelsby ), 7.77 (d,

T e U e

4-3§(Fﬂe} @995(63( I-5-carbonyl chloride (131mg, 0.80mmol) were
M SiEspIgesldriMiejoromethane. Triethylamine (0.51ml, 3.65mmol) was
added thereto and then stirred at room temperature for 2 hours. After
completron of the reaction by adding water dropwise, the reaction mixture
racted wrth drchloromethane and the combrned organic layer was
> ey b $84bH1,4] oxazin-1-yl)-

EXx

me@mgg@g%qlgmrepuced pressure. The resrdue was purfred by column

chromatography on amine silica eluting with a solvent of
dichloromethane:methanol=30:1. The fractions containing the product

By vibite ®HIR:cTEtNaf cese VR pBKataRieo Fnt&HbtAe gt meihmi ey (23;dihydro-
pyridoB dibyaraaxeriaol443-tHhahieazirodg)- 0.29mmol), lithium chloride (124mg,
2 of FF NS LiRE P o BRI e ARRAE LR PeSH A SRS B PRedt by
recrystallizing from methanol to obtain the target compound 41 as pale-brown solid (40mg,
47%).

'H-NMR(DMSO-ds, 300MHz); § = 10.9 (br s, 1H), 8.21 (s, 1H), 7.95 (d, J=5.3Hz, 1H), 7.64 (s,
2H), 7.40 (d, J=5.3Hz, 1H), 4.33 (m, 2H), 3.89 (m, 2H).
MS(ESI); 325.1 (M*+1).

Example 42)
Synthesis of 2-(3,5-dibromo-4-hydroxy-phenyl)-1-(2,3-dihydro-pyrido[4.3-b][1,4]oxazin-4-

yl)-ethanone (compound 42)

a) Synthesis of 1-(2,3-dihydro-pyrido[4.3-b][1,4] oxazin-4-yI)-2-(4-methoxy-phenyl)-ethanone
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25 'H-NMR(CDC13, 300MHz); 6 = 8.77 (br s, 1H), 8.16 (d, 1H, J=5.3Hz),
6.98 (d, J=5.3Hz, 1H), 6.88 (s, 1H), 4.42 (m, 2H), 4.04 (m, 2H), 3.96 (s,

WRMDIMSEESSI); 262.1(M'+1). 30 Examiple 44) Synthesis of 9-2010-00282

(2,3-dihvdro-pvrido[4,3-bl[1,4]oxazin-4-yl)-(3-hydroxy-isoxazol-5-yl)-
methanone (compound 44) a) Synthesis of
(3-benzyloxy-isoxazol-5-yl)-(2,3-dihydro-pyrido[4,3-bl[1,4]oxazin-4-yl)- 35

In @eihﬁaﬂoﬁé‘sﬂ 03Lg F@é\hw 48t YQERMH@ ,(100mg, 0.73mmol) and (4-

e AR ﬁ?gﬁﬁéﬁe%% I T

Trl@mﬂ@ihmﬂd?@bmw#ﬁgnm%mwwammémmtﬁ?él@t@qndermaturefor2
houp8irTent et KRR cimBriRiYESIIN b GHERY VIRES ORI Adith Mixture Was extracted
..9-2010-00282 The reacti n |xture s concentrated under. reduc

i e A e o (R RS it
(N%%ﬁﬂtq@m%w%ﬁ%@?ﬂ%ﬁﬂoﬂ '@W%‘%}V&@iﬂrﬁ'@d by column
chréaiang;aphi 3onmlicaveret ag dedhthe retosan dithd ohisiviediineoosthanol =9:1.  The

fra&%ﬂ?@éﬁ{éd [niPing PRI - EGROBIEHRNED &ﬁ&&éﬁ‘i‘&%‘%'ﬂ%%ﬂ& \%’?ﬁﬁBund

ise, the reaction mixture was 5 extracted with dichloromethane, and

e t%%&ﬁﬂ?}ﬁ@& -Brgnid BRILH ey O SRR ORI RGeS Vellow
liquiN QB Dg,)9%Mered and evaporated under reduced pressure. The residue
was purified by column chromatography on amine silica eluting with a

1 vent of dichloromethane;methanql=3 fractions contajning th
B er  EANEELeR i ook ot e 15 Bbgi i 0. 723 (o 219 26 i),
6.8%3ch drd ok y2itlo R82dId5I7H 30 3 iy 41Pd-(hy i, 3-M[Pusokdkin-A-(4) 2D 3.79
(s, srgthanone as pale-brown liquid (55mg, 54% in two steps).

HN 300MHz); 6 = 8.23 (d, 1H, J=5.3Hz), 7.32-7.48 (m, 6H),
M@%g’m};%BHz), 6.52 (br s, 1H), 5.30 (s, 2H), 4.44 (m, 2H), 4.13 (m,

2H). MS(ESI); 338.1(M'+1). 15 b) Synthesis of
b) $hthetilewildotgriiafdrS-dwfitict nd-akin Aoy b3 Ay ia-igdxaxaiHeml)-ethanone
By rﬂ%”@ﬁ‘fénﬁné{?]@d“éls qh3g%s %F(Qrgbff(ﬁ@ A0 AR RIS 28 UGB n-4-y1)-2-(4-

3-benzyloxy-isoxazal-5

f?%&yd?B ?u&lﬂ%‘%“%ﬁl3ﬁﬁ?é<a‘%‘¥§%’%1rﬁ%‘iﬁ%o%‘?ﬂérﬂfg by I3RS -3
2.3ativebveerandatieth R0 aitteredthe roapet tenorperatdrel or 24(A3tibydfenyrido[4.3-
b][fgfmtﬂHQﬂmf-iff FSRRIGTRMGYERENARIGE JENBYY iR hadBbgUseoyas
adjuste

d to weak acidic condition (pH=6) by using saturated solution of

sodium hydrogen carbonate and extracted with ethyl acetate. The
"H-BiRGIR Dy 8Y0NMAE); S = 9.29 (br s, 1H), 8.97 (br s, 1H), 8.10 (d, J=5.7Hz, 1H), 7.02 (d,

2H, J=8.4Hz), 6.90 (d, J=5.7Hz, 2H), 6.69 (d, J=8.4Hz, 1H), 4.22 (m, 2H), 3.90 (br s, 2H), 3.85
(s, 2H).
MS(ESI); 271.1(M*+1).

c) Synthesis of 2-(3,5-dibromo-4-hydroxy-phenyl)-1-(2,3-dihydro-pyrido[4.3-b][1,4] oxazin-4-
yl)-ethanone

In a 10ml flask, 1-(2,3-dihydro-pyrido[4.3-b][1,4]oxazin-4-yl)-2-(4-hydroxy-phenyl)-ethanone
(88mg, 0.33mmol) and hydantoin (93mg, 0.33mmol) were dissolved in a solvent of

methanol:dichloromethane=2:1. The mixture was stirred at -300] for 0.5 hour. After

completion of the reaction by adding water,
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evaporated under reduced pressure and the residue was purified by using
preparative TLC plate to obtain the target compound 44, i.e.,

W @20891igdis6-pyrido[4,3-b][1,4]oxazin?2-yl)-(3-hydroxy- 25 9-2010-00282

isoxazol-5-yl)-methanone, as white solid (8mg, 24%). 'H-NMR(DMSO-d6,
300MHz); 6 = 8.70 (br s, 1H), 8.13 (d, J=5.3Hz, 1H), 6.97 (d, J=5.3Hz,
1H), 6.25 (br s, 1H), 4.40 (m, 2H), 4.04 (m, 2H). MS(ESI); 248.1(M'+1).

the?’%?(ﬁ)‘ HPJ&:@%@HF&%% Qith dichl %r(%mftlethane an{jhthe cf(])mbl neol2 03rgan|c layer was

ibromo rox rifluorome e ro-

o R A AR e LR SRS 6K Eghep fesaure

Th@@m@mmmﬁgyﬂm[ﬁ@tﬂ{qw@m@ to obtain the target compound

42, T-kre@mo-dispyseaihePilitiexprényd-ane $ibgdR- SFNIaI 213 BIRs 4] oxazin-4-yl)-
dlssolve in 30 anh us tetrahydrofuran under nitrogen

eth mos e' eSOIm]Ee ﬁ’]r? uillrgzOr jas cooled to 00. 1.0M Lithium aluminum
hydrlde dlssolved in tetrahydrofuran (6.90m1, 6.82mmol) was added

'H-tnartomTRPEIsE And dheastiied, ion)30.9iutsIH) osthe (te3cE M ANDHNIRA1L (S,

ZH)W@@@; (083190 WOPRGNSaR 41 AP QL Q0387 sodium hycroxide

%ﬁan Water ) were added dropwise in this order and then

'ﬁﬁl()m“ %uay at room temperature for 1 hour. The resulting solid was
filtered and washed with excess ethyl acetate. The filtrate was washed

ExaMifflvater and saturated saline solution, dried over anhydrous sodium

metmlmm(OQmU”@-l-‘l@MR(CDClS 3OOMHZ) 6=7.63 (d J 23Hz lH)

6.96 (d, J=2.3Hz, 1H) 4.39 (m, 2H), 393 (br s, 1H), 3.42 (m, 2H).

2 t
In ?4 trlfllagér%rﬁngt qr hef(éj@?g %? p'%&l (f%n}agb(?[i?’ Z|ne3I’methOXy
SOHA-SFREIPIH ORI ARALTSmD SPE iR solver 1 Gichloromethane
TriétHgrannee 205 thihy8la3rhay ice Riddhilid efdexazhen $BOaragobn3iempecdiure for 2

hou‘ﬂ’sfluﬂwg&%@%ﬁ%fl QNG SIS LRI m%r'LHFBBWDse RALASLHBH mixture was
carbonate ‘g&“@%’?ﬁ% 0.74mmol) and tetra |s triphenylphosphine palladium

extiastegl §Vify GhanRraddas FARR AL A ERIe bk W GF e @yfsanhydrous
sodAite sdtatepNasHOof thiccredh atid rey apasataik tindenvw aduesdr aotesdrevithlT behigsidue was

purRRRtats; apgung caﬁﬂhm@r@fﬂ;ztnlgdamnﬁ@ssﬂr@d amhgaﬂk)b(ﬁ"oélssolvent of

dmﬁl%go'Hw ulfateé ?%6)4) tlljher? aand evarRorated under reduce

1[ %ns Gl ann roduc \ﬁ/ere collected and
pressu re he resi d'ue Was purifie (o]0] rom tograpny on amine

W@ﬂf@@@@tﬁ%aw&heéaﬁﬁ%éﬂm‘wﬂ@b%r&n@ﬁﬁ@%@m&t@[ﬂﬁbﬂ Tiexazin-4-yl)-
(3-i@BbRNReRRENBIIY-Henanonk) ek e raiesikd @adhy) Begporated to
obtain 7-(4-trifluoromethyl-phenyl)-2,3-dihydro-IH-pyrido[2,3-b][1,4]oxazine

as
'H-NMR(CDCl3, 300MHz); § = 8.77 (br s, 1H), 8.16 (d, 1H, J=5.3Hz), 6.98 (d, J=5.3Hz, 1H),
6.88 (s, 1H), 4.42 (m, 2H), 4.04 (m, 2H), 3.96 (s, 3H).
MS(ESI); 262.1(M*+1).

Example 44)
Synthesis of (2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-(3-hydr oxy-isoxazol-5-yI)-
methanone (compound 44)

a)  Synthesis of  (3-benzyloxy-isoxazol-5-yl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-

methanone

To 10 ml of anhydrous tetrahydrofuran, 3-benzyloxy-isoxazol-5-carboxylic acid (50mg,
0.23mmol) and a catalytic amount of N,N-dimethyl formamide were added and dissolved, and
then oxalyl chloride (35mg, 0.28mmol) was sowly added thereto and then stirred at room
temperature for 4 hours.
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white solid (77mg, 74%). 'H-NMR(CDC13+CD30D, 300MHz); 6 = 7.77 (d,
J=2.3Hz, 1H), 7.67 (d, J=8.4Hz, 2H), 7.60 (d, J=8.4Hz, 2H), 7.11 (d,

WI2RBHIEASE!), 4.46 (M, 2H), 3.46 (M72H). 25 MS(ESI); 281.1(M'+1). €)9-2010-00282

Synthesis of
(3,5-dibromo-4-methoxy_phenyl)-[7-(4-trifluoromethyl-phenyl)-2,3-dihydro-
pyrido[2,3-bl[1,4]oxazin-1-yll-methanone Ina 10ml flask,

Thelr éélcﬁ%ﬂtg%s%mz%wg@ é&ﬂﬁ&&ﬁ%@g&aﬁg@’iﬂé&gﬁ &Q&.Zh 3%#%&1&%@&&%' issolved in
mmol) an ibromo-4-metho chlor
e TG SRV T ) e N v G s R
bl[ Y@ oraane (320w 3Bmuaet) arie ecdedridrsetmeandibenstirred airopsdiemperature for 2
hodi%m pﬁﬂt@.tmi@ét?on@mﬁe%@@r@ompéaa@@ Qltbecepitinthy Raing Walele was
extr tcp&ulor IXt rheanvgas %X FlaCt Wltela dIChlorqmethanedrl?éj(gOeer anhydrous
com ned organic layer was dr|e over anﬂ anousa%odlum sulfat
sodiip 2dEsie) (hRe?Re PSRt SERERE HRAEEUERHSFeRSSP eThéhgsresidue was
puriésiid usy wasl prarifietrbiyatodipiny chso matographicanesilics elvting witkobrent  of
d.cﬁ%ﬁ%&%e‘i@%ﬁﬁ%@%ﬁaﬂ%ﬂﬁ%ﬁ% %aﬁ#ﬁﬁ HEWARGOMRN A B8 and

product were collected and evaporated to o
v A ORI BHETEDF LA MR HRIA A A o431

metthampdecgyaiieto[va bidi | Bagiv4teyili-wettepsbne as white solid (122mg,
89%). W02009/145456 75 9-2010-00282 'H-NMR(CDC13, 300MHz); 6 =

. 82 z 1H), 8.24 ), 7.7 2H), 7 8.4Hz, 2H)

- DIRBREOTTs A1) ) 5200, B 0Ptk 0] 5 96 s e i MSES 1

J= %?@D@ﬁgihfsﬂjl)sliﬁﬂfés?#bﬂM(m 2H), 413 (m, 2H).

MIBSHoEznma+44yydroxy_phenyl)-[7-(4-trifluoromethyl-phenyl)-2,3-dihydro-
pyrido[2,3-bl[1,4]oxazin-1-yll-methanone In a 10ml flask,

o (3 5-dibromo-4- methoxy phenyl) [7 (4- trlfluorometh I henyl -2,3-dihydro-

.nl.lt_:f'.iﬁ a f ) D A ‘ .n.. g ~ ' .4 La :.'An 5 I

meﬂhmnm@le (148mg, 1. 71mmol) and plperazme (28mg 0. 32mmol) were

in §ksgl Vgé%”@%b?&{ﬂc’\‘aﬂm%t%h?@ Lounaynien anailen stries aohedf.-2,3-

for 2 haurs. After completion of the reaction by addm&\ﬂwater dro W|se

Ay Rk wRE LERARE oW EBRNBRIR COR B prge) b g and then
stirtegicato sitlor ierajetht TR d dio Bdh dduss i dAktas dilteriet el \Nasmdlonthydwéﬂlr@jwater

drowa@r i xﬁ@%\l@%&éj@&@d’i’@%@@@éﬁi@ lizad thN(bF‘P’:@WQI@ﬁB I@FLARY solution
; nr(])I 0 obtaln the tar et c oun%h ke |

° @ao“dlb m@eﬂ] ox p eny - uorone?ﬁet?tphe F) %98%% G (i

evapg Fodiaqer 3@@%&%@@@@1@@1@&%@@ RYYiRs)508eY preparative TLC plate

to obtzhMNHR (GgEE EomBOlANI MZ )i &, TXB B (A I Bykridbiz, 3Lb1)1,8) Bxaki- 4y 3, hydroxy-

o S TR A s e O

'H-NMR(DMS0-ds, 300MHz2); & = 8.70 (br s, 1H), 8.13 (d, J=5.3Hz, 1H), 6.97 (d, J=5.3Hz,
1H), 6.25 (br s, 1H), 4.40 (m, 2H), 4.04 (m, 2H).
MS(ESI); 248.1(M*+1).

Example 45)
Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-[7-(4-trifluoromethyl-phenyl)-2,3-dihydro-
pyrido[2,3-b][1,4]oxazin-1-yl]-methanone (compound 45)

a) Synthesis of 7-bromo-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine

7-bromo-1H-pyrido[2,3-b][1,4]oxazin-2-one (1.3g, 5.68mmol) was dissolved in 30ml of
anhydrous tetrahydrofuran under nitrogen atmosphere and the mixture was cooled to 0.
1.0M Lithium aluminum hydride dissolved in tetrahydrofuran (6.90ml, 6.82mmol) was added
thereto dropwise and then stirred for 30 minutes. To the reaction mixture, water (0.3ml), 10%




10

15

20

25

30

35

Example 46) Synthesis of
(3,5-dibromo-4-hydroxy-phenyl)-[7-(2-trifluoromethyl-phenyl)-2,3-dihydro-

W Qa0isi[253561[1,4]oxazin-1-yll-methan@he (compound 46) 25 a) Synthes#s2010-00282

of 7-(2-trifluoromethyl-phenyl)-2,3-dihydro-IH-pyrido[2,3-bl[1,4]oxazine To
3ml of tetrahydrofuran/0.5ml of distilled water,
7-bromo-2,3-dihydro-IH- pyrido[2 3- b][1,4]oxazine (80.0mg, 0.37mmol),

sod?urtf'it')ﬂ E?mfog)drﬁl?o%% | [ 'Q/é%%k Hbdt (bh m%ﬁmhm'ﬁmdthen stirred
aroona m maol) an akils tripnen ospnine pa u
v'gfefﬁﬁf R e i R G NS S e with
ce@ﬁmﬁtumaﬁhéf heddtiels, \Bastiveshetkitd walereadaetedtagtsekbnieydol ution, dried
oveaenw@oa@doﬁw@r@@am@&@qmmpimMm RS HeSREInaahdiRES pressure to

N 4 orat de
o e e T L R o2
silica eluting Wlth a solvent of dichloromethane:methanol=50:1. The

H fﬂam@r[smgrﬁeming)t@qormmm wereske|leated. o6 (u, exBMateH Yosaotan 2H),

393 grgphogoﬁemﬂmhenyl) -2,3-dihydro-IH-pyrido[2,3-b][1,4]oxazine as 35
(hlte solid (6 M?mg 64%). 'H-NMR(CDC13, 300MHz); 6 = 7.74 (d, J=7.2Hz,

MS{EY) 280%Ma tn, 3H), 7.31 (d, J=7.6Hz, 1H), 6.85 (d, J=1.9Hz, 1H),
4.47 (m, 2H), 3.88 (br's, 1H), 3.48 (m, 2H). MS(ESI); 281.1(M'+1).

b) Mﬁ%qrﬁlﬁ%ﬁﬁ%%%@w&ﬁ@ 2@ rifluoro rgfndom?en)m)4]0)(amﬂedro
X Ty |
To G o g e ey oo e e S e o

b] [ f74{ exexflso (BPrRetely s atye)) 2 Btuerpaie y-paso [Rrarhi] e oi@mae0.41mmol),
pot&& g caﬁash&émmgl)r@nd Aamitey e térarethasicaApaeyfqsiledium (21mg,

0. O{ETg;ﬁgi'ere e@o ee'nes ?C?Se I\{%inf q'ﬁﬁlorosmeszen%ognle t%larfqhe reaction,

mmo was a thereto an en stlrred at room
thet@ﬁb@?éﬁ%ﬁ@%%ﬁ@ %%r%ﬁﬁ%léﬂ%#‘éfq‘ﬁ@bf@%ﬂ&%gl '%lﬁ@%\%ﬂ@‘i‘ over
anhgloqwiseditine soifzteirgNwae £xtiketet amithediphliat@imedennedaead ressure. The

resiGRERIRER RFRANY IBYGHY AR LR d& MGk B AU ARSI 5 é‘rmﬂ a solvent of

(Na2S0O4), filtered and eva orate r reduced pressure.

il RSB Y Lol 6%%%%@;5‘@ %.m@&%wvﬁme&ted and
evapolgieritio i tamisthaneetyiephentinAS cininitig-phiadofdda{ Uknsazine as

whit@lsirigd7ardRvapPorated to obtain
(3,5-dibromo-4-methoxy-phenyl)-[7-(2-trifluoromethyl-phenyl)-2,3-dihydro-

pyrido[2,3- b][1,4]oxazin-1-yl]-methanone as white solid (46mg, 34%). 15
1H-WWE@@3?@O@P@M p) 60="7.99 (@ I32 3135 2HLH)6 7 (RIS, 4z7 2H) 27.60 (d,
J=8l4tz, D188 1912H)3=7 5% 1AS 6 Birl)2H) 2046l (W=2H6Hz, 1H), 4.57 (m, 2H),

#&% (%121I-M,+13_ 2 (s, 3H). MS(ESI); 570.9(M'+1). ¢) Synthesis of
d o 4-hydroxy_phenyl)-[7-(2-trifluoromethyl-phenyl)-2,3-dihydro-

20 pyrido[2,3-bl[1,4]oxazin-1-yll-methanone

c) Synthesis of (3,5-dibromo-4-methoxy-phenyl)-[7-(4-trifluoromethyl-phenyl)-2,3-dihydro-

pyrido[2,3-b][1,4] oxazin-1-yl]-methanone

In a10ml flask, 7-(4-trifluoromethyl-phenyl)-2,3-dihydro-1H-pyrido[2,3-b] [ 1,4] oxazine (67mg,
0.24mmol) and 3,5-dibromo-4-methoxy-benzoyl chloride (118mg, 0.36mmol) were dissolved in
dichloromethane. Triethylamine (0.17ml, 1.20mmol) was added thereto and then stirred at
room temperature for 2 hours. After completion of the reaction by adding water dropwise, the

mixture was extracted with dichloromethane, and the combined organic layer was dried over
anhydrous sodium sulfate (Na;SO,), filtered and evaporated under reduced pressure. The
resdue was purified by column chromatography on silica eluting with a solvent of
dichloromethaneimethanol=19:1. The fractions containing the product were collected and
evaporated to obtain (3,5-dibromo-4-methoxy-phenyl)-[ 7-(4-trifluoromethyl-phenyl)-2,3-
dihydro-pyrido[2,3-b][1,4] oxazin-1-yl]-methanone as white solid (122mg, 89%).
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In a 10ml flask,
(3,5-dibromo-4-methoxy-phenyl)-[7-(2-trifluoromethyl-phenyl)-2,3-dihydro-

W QB0isi[25356][1,4]oxazin-1-yl]-methar@ne (46mg, 0.08mmol), lithium  9-2010-00282
bromide (56mg, 0.64mmol) and piperazine (10mg, 0.04mmol) were
dissolved in 3m1 of N,N-dimethyl formamide, and then stirred at 10011
for 2 hours. After completion of the reaction by adding 25 water dropwise

RBHEE ‘@é&\m fed 924 ékﬁ%'gﬁchm'té’éh Iﬁébﬁfﬁss 7.67 (d,

Jﬁ%ﬁef%gpe&&lw e m%%%é@vé%?. R S b e

M &g it00RABb Ul 46, i.e., (3,5- dibromo-4-hydroxy-phenyl)-|
7-(2-trifluoromethyl- phenyl)-2, 3-dihydro-pyrido[ 2,3 b][

leazm %Ly 1 Cﬁ slfe 0 5 _o_. 9 - 4rlf||\|MP -]ﬁ 30 dI’O

i R1aNe 22 (s, 1H) 4.56 (m 2H) 4.05 (m 2H)
In MS(OE\BIﬂ@&@Mb@m@&Emmlﬁ%ﬁylSyn(heﬁfmoﬁomethyl -phenyl)-2,3-dihydro-

pyrtR2: 9]'Bfﬁﬂ}%z‘fnhy%omH&%@V'gi%%g]hbdzmrﬁoﬁy“ﬁ'ﬁ’.[an?f BlniiR*q7Hamg,

- 7-carbonitrile (compou esis Q

L7 T AT BIRSHRARE 0GI O AR Y8 SR 23Dl 2 echmethy

fori8ag0d0a00282 dradbm1FrsKer 2 hours. After completion of the reaction by adding

watérb&@m%%hm{farlﬁv%f gl L Haxagie Q%?'\mﬁl@rp GHEEM) 043 1N

VAT i, B 17 HsReB et Ry BN L hc The

raﬂﬁi@@owwemwwmlmdﬁmme@t(mwomi@now@vm@tt@ow)ttammm@e target
coﬂd@@ﬂ@astis)élh@ﬁldr&méﬁﬁ@@(%mﬁm {Gmﬁrﬂﬂéf(ﬁngéﬂﬁli/gr)jh@%ﬂy-éwﬂﬂﬂ/dro-

(0] cetate (10ml* The
e T

rganic r was r anh ydrous magnesium sulfate
(MgSO4), filtered and evaporated under reduced pressure. The residue

"H-WRIER(ODIGRA 30p0elma <lsresn@laseghy, QR)SIBCS engHYITTa GPRINTET (d,
J=dielogmediaaemesianaly 20sd ok RefiRciisns,c o R Rg hemryoduct

were collectgd and evaporated to obtain pale-yellow solid (17mg,
M SfoahiRaevEM iEf). 10 'H-NMR(CD30D, 300MHz); 6 = 7.97-7.88 (m, 1H),
7.02 (s, 1H), 4.49 (t, J=4.3Hz, 2H), 4.19 (br s, 1H), 3.47 (t, J=4.3Hz, 2H).
Exdha(E); 162(M'+1). 15 b) Synthesis of
_J- 35 |Pro 4- methg -nzo I 2 - (%ir(? |H8 r|02 bI ,_ g-Zidro-

Syntheds
e A ([ 4] HEREICAIAUNIAG in-7- carbonltrlle (7mg,
0. O43mmol) was reacted Wlth 3,5-dibromo-4-methoxy-benzoyl chloride

a) Synthesis of 7-(2-trifluoromethyl-phenyl)-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine

To 3ml of tetrahydrofuran/0.5ml of distilled water, 7-bromo-2,3-dihydro-1H-pyrido[2,3-
b][1,4] oxazine (80.0mg, 0.37mmol), 2-trifluoromethyl-phenyl boronic acid (78mg, 0.41mmal),
potassium carbonate(103mg, 0.74mmol) and tetrakis triphenylphosphine palladium (21mg,

0.02mmol) were added and then stirred at 80] for 2 hours. After completion of the reaction,
the mixture was extracted with ethyl acetate, and the combined organic layer was dried over
anhydrous sodium sulfate (Na;SO,), filtered and evaporated under reduced pressure. The
residue was purified by column chromatography on amine silica eluting with a solvent of
dichloromethaneimethanol=50:1. The fractions containing the product were collected and
evaporated to obtain 7-(2-trifluoromethyl-phenyl)-2,3-dihydro-1H-pyrido[ 2,3-b][1,4] oxazine as
white solid (67mg, 64%).

'H-NMR(CDCl3, 300MHz); § = 7.74 (d, J=7.2Hz, 1H), 7.60-7.44 (m, 3H), 7.31 (d, J=7.6Hz,
1H), 6.85 (d, J=1.9Hz, 1H), 4.47 (m, 2H), 3.88 (br s, 1H), 3.48 (M, 2H).
MS(ESI); 281.1(M*+1).
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(21mg, 0.065mmol) to obtain
1-(3,5-dibromo-4-methoxy-benzoyl)-2,3-dihydro-IH-pyrido[2,3- 20

W @9l jasazin-7-carbonitrile as white 36lid (14.4mg, 74%). 9-2010-00282
'H-NMR(CD30D, 300MHz); 6 = 8.39 (br s, 1H), 8.35 (d, J=1.9Hz, 1H),
7.69 (s, 2H), 4.50 (t, J=4.5Hz, 2H), 3.95 (m, 4H). MS(ESI); 451.9(M'+1).
25 c) Synthesis of
1-(3,5- dibromo 4-hydroxy-benzoyl)-2,3- dihydro IH-pyrido[2,3-bl[1,4]oxazin

ot afhe oIS eH‘Od_aS DRyt A hydro-

pyrigielZel-dl (4 Oxitt |2 1 TEthaneaein 7carbon|tr|Ie (12mg 0.026mmol) was

In dapeletkuith. (Qriﬂbdﬂm&f@ﬂrfbﬂmﬂ-)ﬁfé (680G PR R ocze (7mg
FUgT iy i
diciyronRshangin- 7LteieRItRe(@d Ahitd: %Qmalqgnwsm heiRIE thesirred a
rooB0eivibdzxuce FoB Bffo(rs. JAfBHDNHY & 32 t(e, rdaxti G, dddng/wedxsir@jise, the
ml)g’l?r v'\?z% @&rgz@j \ﬂ/l%gﬁéﬂbrgrlﬂ%[%(%%)l’hé%gr%,wéﬁQrgﬁ?@mﬁv@dned over

ey B A V5 P S AR B S P The

reSWIGZGGQ/MSﬂEcB g TA0H0- @ﬁm&atography on silica eluting with a solvent of

d.cHMF&ﬁ&%@[lTﬂ]Pﬁ%arbwﬁdﬁtam O\%‘é Ac%bla%e%yaﬁaeé}%efated to
ool G el bl yﬂ@ RIS A TSR STIe B o

bl [ T74bpeario- ,@gﬂldnwmn@:rﬁagyﬂw@[@tad 81@]19, &T@/@azme (98mg, 0.45mmol),
3-dimethyl phenyl boronic acid (112mg, 0.68mmol), tetrakis

lpho ladi 6 0 iu t

g%iﬁ%%w PSSR (R PRI AR
S 41%(17@3&1%15 1EelcEd HBOHFOLB Rourd ¥ Gbtdin. 3.92 (s, 3H).

MYERD; FdiloyredH-pyrido[2,3-b][1,4]oxazin-7-yl)-phenyl]-dimethyl-amine as
white solid (102mg 89%). 10 MS(ESI) 256 1(W+1). b) Synthesis of

-phenyl)-2,3-dihyd ido[2,3
iy 3¢ erf]) - y I‘p_l? dro-

2 70l pyr|d0[2 3-

In a][ﬂomomatn ébzlht@mwg mén%saul #@éﬁgﬂﬁ(ﬂ@@ﬂ’fﬂ%ﬁ%mnﬂ%ny -2,3-dihydro-
metnoxy- Nnzoyl C rae

ST T et SR R el TG

0. Gﬁﬁﬂ‘QHeﬁ@tlrﬁ’W a%ingoMAGdE p@%ﬂf@fbrvgefﬂnlﬂ@ﬂbv%t&h e tairgbitN-dimethyl

formamide, and then stirred at 1000 for 2 hours. After completion of the reaction by adding

water dropwise, the mixture was adjusted to weak acidic condition (pH=6) by using 1N
hydrochloric acid. The formed solid was filtered and washed with distilled water. The
resulting solid was recrystallized from methanol to obtain the target compound 46, i.e., (3,5-
dibromo-4-hydroxy-phenyl)-[ 7-(2-trifluoromethyl-phenyl)-2,3-dihydro-pyrido[ 2,3-

b][1,4] oxazin-1-yl]-methanone (31mg, 69%).

'H-NMR(CDCls, 300MHz); & = 7.99 (d, 1H, J=1.9Hz), 7.72 (d, 1H, J=7.6Hz), 7.68 (s, 2H),
7.60-7.46 (m, 3H), 7.21 (d, 1H, J=6.9Hz), 6.22 (s, 1H), 4.56 (M, 2H), 4.05 (M, 2H).
MS(ESI); 556.9(M*+1).

Example 47)
Synthesis of 1-(3,5-dibromo-4-hydr oxy-benzoyl)-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazin-
7-car bonitrile (compound 47-2)

a) Synthesis of 2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazin-7-carbonitrile
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compound 48, i.e.,
(3,5-dibromo-4-methoxy-phenyl)-[7-(3-dimethylamino-phenyl)-2,3-dihydro-

W Q2Dy/tide|a63-b][1,4]oxazin-1-yl]-metiAanone, as white solid (135mg, 6294)010-00282
'H-NMR(CDC13, 300MHz); 6 = 8.25 (d, J=2.3Hz, 1H), 7.72 (s, 2H),
7.27-7.20 (m, 2H), 6.70 (dd, J=8.4, 2.7Hz, 1H), 6.65 (d, J=7.6Hz, 1H),
6.51 (br s, 1H), 4.57-4.51 (m, 2H), 4.07-4.00 (m, 2H), 392(s 3H), 2.94

In SsRHMAR M%(Erﬁé)z%f’ éM)’iiLilf >é|6 B'% [4%9)1 evainest Hf Olllmmol) was

s SRSk F%%l? o e B

0. IW@miﬁm@WK) -th@ethrardr dade -pirridofi2 @wawaﬂmaiﬁ@iavyrtﬁé samyees using

m.dmm(@g)gvg@@@%@) Qﬂ%m@dﬂbﬁxture was cooled to Cr)oom templerature and
m ro-IH yr| oxazin 46m

watgr 2 (pop enyl %J;dégntl?& ac(? tg%gﬂi 1 acf%?a?ﬁntmo I g nﬁg ‘combined

0fg?ﬂk9r1'é‘ﬁ9]p¥¥§§ﬂﬂﬁﬁ@(§6@ﬂ@%‘@?3‘ﬂﬁ@@&ﬂhsﬁ ?&%ﬁ)ﬂl@%ﬁr%ﬁ% P pyRgQrated

undrY2dincas Pregauire. 3 STihs 58l dael iad etidiadibg itolaniwveten (@ obradiif .dmsilljcariliting

w.tM&MP& ﬁFcﬁRPoﬁﬂétﬁaﬁ@H@ﬁ%Bl%q 7- The fractions containing. the product were
(3- nltrogphenyl) -2 .3- dlhydro -|H- p rido[2,3-b][1,4]oxazine as white solid

col I@{ﬁiﬁq R @& PR %3)' Sib oM iEeHeS010-00282
b) SyntheS|s of

Qﬂﬂ)o*ébdmﬁﬁ*i Xy =PHe Ayl HﬁB:mu frorphegviiR, mfzvdjozn@md% 3119

br b]éﬁﬁgﬁ ;] %m%panone By the same method as in the step d) of
(br '(§ enyl) 2,3-dihvdro-IH- pyrido[2,3-b][1, 4]oxa2|ne
M%ﬁ@fhgm@(h}’gr‘rimol) 3,5-dibromo-4-methoxy-benzoyl chloride 5 (173mg,

0.53mmol), and triethylamine (252/x, 1.76mmol) were dissolved in
b) SiRRlRlAmPIRle é%%%oaﬂ‘ﬂw“ u%}?ge @9%%{149&5@{%&%&@%{ B1 B oxazin-

optain the target compoun

' Py < nyI) [7- (3 nltro -phenyl)-2,3-dihydro-pyrido[2,3-b][

By ﬂhé}ﬂmﬂuﬂlexdl]asmeﬂmm oasxsimidee 20 R (i Bybrg 1 H Qi)dd[@,3-b] [1,4] oxazin-7-

carfdnNvIR( %E%ﬁ%é%% Ak8 Tebrdd w,tﬂ—;ssmowu %&Eo& 8 'éPuonde
815%}5 $7787 1(m 3H), 761t 6.8Hz, 1H) 45

(2151 OGS (orP54iy 15(86- t’ébrﬁlli? % %E?%%ﬂw@s&ﬂ#p%@ﬁm

b][1.8] Syaitiv@igriadnitrile as white solid (14.4mg, 74%).
(3,5-dibromo-4-hydroxy-phenyl) [7-(3-nitro-phenyl)-2,3-dihvdro- pyr|d0[2 3-

R TST SAID 52 3t tera E Ay AT e 0,450 (.

J=4tri - ghisr/Ph 2 -#fihy dro-pyrido[2,3-b][1,4]oxazin-1-yl]-methanone
MAESH MBI @(Bramol), 20 lithium bromide (32mg, 0.36mmol), and
piperazine (24mg, 0.28mmol) were dissolved in N,N

c) Synthesis of 1-(3,5-dibromo-4-hydroxy-benzoyl)-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazin-
7-carbonitrile (compound 47-2)

By the same method as in the step f) of Example 22, 1-(3,5-dibromo-4-methoxy-benzoyl)-2,3-
dihydro-1H-pyrido[2,3-b][1,4] oxazin-7-carbonitrile (12mg, 0.026mmol) was reacted with
lithium bromide (LiBr) (4.62mg, 0.053mmol) and piperazine (3.4mg, 0.0399mmol) to obtain
the target compound 47-2, i.e., 1-(3,5-dibromo-4-hydroxy-benzoyl)-2,3-dihydro-1H-pyrido[ 2,3-
b][1,4] oxazin-7-carbonitrile as white solid (9mg, 78%).

'H-NMR(CD30D, 300MHz); & = 8.37 (d, J=1.9Hz, 1H), 8.32 (d, J=1.9Hz, 1H), 7.70 (s, 2H),
453 (m, 2H), 4.023 (M, 2H).
MS(ESI); 437.8(M*+1).

Example 48)
Synthesis of (3,5-dibromo-4-methoxy-phenyl)-[7-(3-dimethylamino-phenyl)-2,3-dihydro-
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dimethyl formamide (3m1), and reacted at 1000 to obtain the target
compound 50, i.e., (3,5-

W @ithoormb468ydroxy-phenyl)-[7-(3-nitré8phenyl)-2,3-dihydro-pyrido[2,3-b${2010-00282

1,4]oxazin-1-yl]- methanone, as pale-brown solid (24mg, 25%). 25
'H-NMR(DMSO-d6, 300MHz); 6 = 8.32 (s, 1H), 8.28 (s, 1H), 8.19 (d,
J=9.2Hz, 2H), 7.99 (d, J=6.9Hz, 1H), 7.80-7.62 (m, 3H), 4.50-4.32 (m,

pvr?tﬂ'&Z%%ﬂ’l?mé% AR)-MatErbhereshHidliidde)Example 51) 30 Synthesis

(3 5 dlbromo 4- hydroxy phenyl)-(2,3-dihvdro-pyrido[4,3-bl[1,4]oxazin-4-yl)
jBghis B T 6d9[ 23Dt KEoxezivF 7-yl)-phenyl] -dimethyl-amine

By (ﬁ@ﬁiﬁé@@ﬁhwww(wmm pyisiabaB kil ddexaz 2, 3-

ethan |on In a.25m1 flas
R S‘br?éé‘] S e o R B ST
t”pﬁeﬁb{@%ﬁ%@ﬂé palhasiag @3%91%300% N pelFEdNtIdIER (LrEo. O. 91mm0|)
werkalivessenis teageaiothilamaterl2 aauivaleis) wasqiodad theredhaneto obtain
[3- &‘§’Ej.ﬁ95fr8d1ﬁt[%98[% 61Kk H'*f‘?ﬂ%@?l]%(ﬁ@ﬁl&ﬂt%ﬂé‘d%& reghe&d solid
ressure and the residué was purified on amine silica by using a solvent
g?”@l@ﬁ%?omethane methanol=50:1 to obtain
(3,5-dibromo-4-methoxy-phenyl)-(2,3 W02009/145456 80 9-2010-00282

Mgﬁg’;\?ﬂr mle,[ 3-b][1,4]oxazin-4-yl)-methanethione (100mg, 98%).
MR(C C13 300MHz); 6 = 8.15 (d, J=5.4Hz, 1H), 7.83 (br s, 1H),

7.55 (s, 2H), 6.88 (d, J=5.4Hz, 1H), 4.60 (m, 4H), 3.89 (s, 3H). 5
b) thesy: afa23gdbromayd-sigheshetyl)-[ 7-(3-nitro-phenyl)-2,3-dihydro-pyrido[ 2,3-

b][ﬁ]@;@tmﬁqrrw Anayiaﬁga@/ phenyl) (2,3-dihydro-pyrido[4,3-bl[1,4]oxazin-4-yl)

AR, G SO0, o e 5 b7 S it
bl[ib“h@@ﬁ@tﬁé{ﬂ?e?ﬁﬁ@ﬁ& @@@Hﬂ’ﬁa@@?mﬁmasodémd i q\P@fﬁPe OXy-
berfmyneiifides &radmipexaaimeol {281d mgihll ane e 2akarits). agrohlishi werd tissotled in

duci%@of‘ﬁ&ﬂan”@ quMlY%lﬁ‘d‘YﬁW&(ﬁeBdeﬁ ?Elo'ihet@ﬂiﬁe%ﬁlretﬂﬁ%sﬁt‘iﬂ?gtétob% thfé){arget

ours. N,N-dimethyl formamide was removed under reduced pressure

Cor%f??&%é‘r%r‘\ﬁ/a@éo‘al%ﬁ"ﬂ?e A0 PREYHiX (i TSRS ANRAS)-2.3-dihyaro-
pyratdf@stdl totshdad nel-Yl loyaisingniehydritesibdi (1atibadrYstirred for 30
minutes. The mixture was filtered and the 15 resulting solid was stirred in

T Eh (UMD G e A R e oL GO 246 70
(ddgJo8 4d2-3H8. 4H) 6149)d7 53 - 6hizs IHH P A6 & 1HH - F7e050dmy28) aHe7-4a9,(m,
2HY $92(8,3H)2.4468, 6R).2H). 20 MS(ESI); 428.8 (M'+1). Example 52)

MS(ESI); 545.9(M*+1).

Example 49)
Synthesis of (3,5-dibromo-4-methoxy-pheny)-[7-(3-nitro-phenyl)-2,3-dihydro-pyrido[2,3-
b][1,4] oxazin-1-yl]-methanone (compound 49)

a) Synthesis of 7-(3-nitro-phenyl)-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine
By the same method as in the step b) of Example 45, 7-bromo-2,3-dihydro-1H-pyrido[2,3-
b][1,4]oxazine (99mg, 0.46mmoal), 3-nitrophenyl boronic acid (115mg, 0.69mmol), palladium

triphenylphosphine (26mg, 0.023mol) and potassum carbonate (127mg, 0.92mmol) were
dissolved in tetrahydrofuran/water (2.4ml/0.4ml) and then stirred at 801 for 6 hours to obtain 7-
(3-nitro-phenyl)-2,3-dihydro-1H-pyrido[ 2,3-b] [ 1,4] oxazine as white solid (90.4mg, 76%).

MS(ESI); 258.0(M*+1).
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Synthesis of
(3,5-dibromo-4-hydroxy-phenyl)-(7-pvridin-3-yl-2,3-dihydro-pyrido[2,3-

W D9l ieteazi- 1-yll-methanone (comprund 52) 25 a) Synthesis of 9-2010-00282

7-p3ridin-3-yl-IH-pyrido[2,3-bl[1,4]oxazin-2-one To 1.6m1 of
acetonitrile/0.4m1 of distilled water,
7-bromo-IH-pyrido[2,3-b][1,4]oxazin-2-one (100mg, 0.436mmol),

b) SRWHinePorDRlG %M&%M&@&MWM@MWﬁﬁ@taitﬁyéﬂo%%orz,s-

5 jC) (8218m o)), tri he Iphosphine (11.4mg, 0.0436mmo1) and potassium
Il LABGRLEE %’qa ng, 30 0.327mmol) were added and then stirred at 10011

By fire1 sameumstimfieascomipietitan o tivoe FsampienZthe(minktio-ehead) @ didtedio-1H-

pyriiBfe @tbuhawaimean@oh@ cooﬁm\ﬂ%@rgmrdlawﬁﬁmmﬁ@@ mayl chloride

(17§rl?1hyg d'“”d Ilsrué{ﬁt%{“ nei?&di)f fﬂt? 8“|B§d eva&) 9 chl or%methane
e e

pres ure. reS|du was burl column C romato ra
(5”25}1 @“Fi'd&aéta%ﬁbfﬂ?ﬂ@htm%ﬁ?&f dibAT PR B REASRFRITES 49h'ee (3.5
dibfoaeiionsetoriaphianyjHe-[Botlishheit) ileitipd@pytido] 28 pratecbiin-1-yI] -

met‘ﬂ%@ﬂé ZRYAARY, g&rg nﬁ%; 3-b][1,4]oxazin-2-one as brown oil (60mg,
60%). '"H-NMR(DMSO dé% 6 ='10.99 (br s, 1H), 8.83 (d, J=2.4Hz, 1H),

8.58 (dd, 1H, J=5.0 Hz, 1.6Hz), 8.15 (d, J=2.4Hz, 1H), 8.01 (m, 1H),
'H-RIBRTBEIn30aM) 2}, 84 @ 32 Kt) MAORDO M) B2FB 39 @n22HN-BOREL s, 1H), 7.78-
77M§1(%ﬁj),7?é8(t0§\‘\é*81—)z VAHRESED B, 2H), 4.05-3.99 (M, 2H), 3.96 (s, 3H).

SgE%i/) g‘ﬁé@& dlhyd o-H-pyrido[2,3-bI[1,4]oxazine
I- II—jI pyrido[2,3-b][1,4]oxazin-2-one (60mg, 0.264mmo1) was
dissolved in 4m1 of 5 anhydrous tetrahydrofuran under nitrogen
were and the mixture was cooled to 011, and 1.OM Lithium

n?“'s”%%“ Eheiige %Szﬁlr‘{eréQ S r%r'? ; 9f A 7”‘1 Nk ‘c‘i. A BVhito[2.3-

AUUE clI SO UITOPWISE a U
bl hflaxaa nolayHretBanene(oon '.’-f'. ' ydrOX|de (0.6m1) and water
(0.9m1) were added dropwise in this order, and then stirred vigorously at

By 1RO LIRIMREGRBILE 1Ptk By B'f'%i%ﬁﬁﬁ%dﬁok@é%MS@%@tﬂgx‘O’%ﬁ%ﬁ) [7-(3-

with 10 excess ethyl acetate. The filtrate was washed with water an

A SRR b S VBH ol SRS 0 (LG ariomo).
lithewaporatdel (GRaer 0edonven) prad sipe ag ehtzdmg -pyAdimeaB) were dissolved in N,N-

dmiélt ﬁf&iﬁ'ﬂ)(zf?i'igeé(b\:r\r/@y rﬂ@[?eé’ﬁ@&l[%tﬂfﬂ@@(@rzt@%%MEQ&Q%&%%&d@)%)e (3,5-

o L P L B BRI M)

metapseaz i %@W@tﬁ&\ﬁ’dﬁé‘ﬂl a30ml flask,
7-pyridin-3-yl-2,3-dihydro-IH-pyrido[2,3-b][1,4]oxazine (30mg, 0.140mmol)

H- SIISSOF\/RE%] ?OQG mﬁgrﬁé}gﬁ ( Lﬁlhg)‘%gg?ﬁ%?ngl;% 105 %?Ib\%et?% (d
=Pzt - 3026 Sdde dh et b brfhett!), 4.10-5.80 (m, 2

MS(ESI); 533.9(M*+1).

Example 51)
Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-

methanethione (compound 51)

a) Synthesis of (3,5-dibromo-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanethione

In a 25ml flask, (3,5-dibromo-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-
methanone (100mg, 0.23mmol) was suspended in toluene, and Lawesson’s reagent (113mg,

1.2 equivalents) was added thereto and then stirred at 12000 for 2 hours. Toluene was
evaporated under reduced pressure and the residue was purified on amine silica by using a
solvent of dichloromethane:methanol=50:1 to obtain (3,5-dibromo-4-methoxy-phenyl)-(2,3-
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stirred at room temperature for 1 hour. After completion of the reaction by
adding water dropwise, the mixture was extracted with dichloromethane,

W @zaddHa®tmbined organic layer was8dried over anhydrous sodium suli&@910-00282
(Na2S04), filtered and evaporated under reduced pressure. The residue
was purified by preparative TLC eluting a solvent of ethyl
acetate:methanol=20: 1. 25 Silica gels containing the product were eluted

e sl R to obtain
dlh&g@ %}ﬁ?g?ﬁgjgﬂnge %%Ah%?]yl) -(7- pngﬁr?- Yﬁ 2 3@§ﬁ)ydro -pyrido[2,3- b][
1,4]oxazin-1-yl)-methanone as white solid (35mg, 49%).
"H-MMRATRO M SOMIBZ)300NEHD (6 38,87 dldH) JZ8F iy S116PIz7-351§s. 262 (B8 (d,
J=5ME 3, 460, %21) 3045 (2B 7.86 (M, 1H), 7.45 (dd, J=4.7Hz, 5.1Hz,
#& 44294@ gﬂ) 3.92 (m, 2H), 3.85 (s, 3H). MS(ESI); 503.9(M'+1). d)
heS|s
(3,5-dibromo-4-hydroxy_phenyl)-(7-pyridin-3-yl-2,3-dihydro-pyrido[2,3- b][
b) Sloxagiofl (g)b-albitvaoans doxy-sh&ml) flaskdihydro-pyrido[4,3-b][ 1,4] oxazin-4-yl)-
Dadi Bﬁgmo -4-methoxy-phenyl)-(7-pyridin-3-yl-2,3-dihydro-pyrido[2,3-

metq A Tel]
1,4Joxazin-1- yI)Hmethanone (35mg, 0.069mmal) was dissolved in

In B AR FOAO-AARPTIRRRENND Vs BEIRY 160k T B Rssrgin-4v1)-
methieghivioe (4RSsady 6@2muligh lors tistbiane OV n@mwsfmmm deasreidipatazine

(ZSt%QE@?éﬂélvﬁﬁt%'?%ql?ﬁuﬁ%Fﬁﬂfmm %% o v&b‘r&_%_"%efh?treto and
solve eto an or ollda was Tiltere uitin

e B e o o s e T e e
PregsyFR-aELR! \RR eAdsE SovRsisiYsy adlb i wiiein SeePRBenraan ad Useslistet 6 to
7 bjouBgBLNIBp FatHIGIE A wrdodi OéS asti o miyokeg e MeaThRAI vz Mitkered and the

h
e e 8 e A A e e o
%%M%I%(&%ﬂ%qwtﬁagm@%s recrystallized from 5 dichloromethane
and n-hexane to obtain the target compound 52 as white solid (18mg,

H- Wﬁ@h‘sﬂ%ﬁ%@ 46. %%%ZH*E% Qﬁzlﬂ-sﬁj;@% @ LHp: ﬁés@@%h‘% 7.00 (d,

z, 1.5Hz, 1H), 8.31 (d, J 8.10°(br s
=5ftia 74766(@ 4 %536Waef h=4.9Hz, 1.5Hz, 1H), 4.48- 445 (m, 2H),
M%ﬂ}@l@&ﬂv’l 28). 10 MS(ESI) 489.9(M'+1). Example 53) Synthesis of

(3,5-dibromo-4-hydroxy-phenyl)-(7-furan-3-yl-2,3-dihydro-pyrido[2,3-
b”l| 4!g§azin -1-yll-methanone (compound 53) 15 a) Synthesis of
=3-yl-2 3 dlhydro IH pyr|d0[2 3- bI[l 4]oxa2|ne To 2 OmI of

b][b]{ﬁb@ﬂhazmﬁr(@mgo&&%&mmmmﬁ furan boronlc aC|d (45 7mg

0.409mmol), palladium acetate (8.3mg, 0.0372mmol),

triphenylphosphine (19.5mg, 0.0744mmo1) and potassium
a) Synthesis of 7-pyridin-3-yl-1H- pvr|d0[2 3-b][1,4] oxazin-2-one

To 1.6ml of acetonitrile/0.4ml of distilled water, 7-bromo-1H-pyrido[2,3-b][1,4]oxazin-2-one
(100mg, 0.436mmol), 3-pyridine boronic acid (29.5mg, 0.240mmol), palladium acetate (4.9mg,
0.0218mmol), triphenylphosphine (11.4mg, 0.0436mmol) and potassium carbonate (45.2mg,

0.327mmol) were added and then stirred at 1000] for 10 hours. After completion of the
reaction, the mixture was extracted with ethyl acetate, and the combined organic layer was dried
over anhydrous sodium sulfate (Na,SOy,), filtered and evaporated under reduced pressure. The
resdue was purified by column chromatography on silica eluting with a solvent of
dichloromethaneimethanol=50:1. The fractions containing the product were collected and
evaporated to obtain 7-pyridin-3-yl-1H-pyrido[2,3-b][1,4]oxazin-2-one as brown oil (60mg,
60%).

'H-NMR(DMSO0-dg): & = 10.99 (br s, 1H), 8.83 (d, J=2.4Hz, 1H), 8.58 (dd, 1H, J=5.0 Hz,
1.6Hz), 8.15 (d, J=2.4Hz, 1H), 8.01 (m, 1H), 7.51-7.46 (m, 2H), 4.84 (s, 2H).
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20 carbonate (102.8mg, 0.744mmo1) were added and reacted at 1000 for
10min using microwave (50W) apparatus. After completion of the
WOeandiansabe mixture was extracted WBith ethyl acetate, and the combin@@010-00282
organic layer was dried over anhydrous sodium sulfate (Na2S04), filtered
and evaporated under reduced pressure. The residue was purified by
preparative TLC eluting a solvent of dichloromethane:methanol=20: 1.
M SRR SRi9@Paning the product were 25 eluted with dichloromethane
and the solvent was evaporated to obtain 7-furan-3-yl-2,3-dihydro-
1H-pyrido[2,3-b][1,4]oxazine in oil form (18mg, 24%). MS(ESI);
b ' i WlrdiFediiyeifo-1H-pyrido[2,3-b] [ 1.4] oxazine

7p%ﬁ(?prmp%rl?§{@@é}']ﬂ lgfélﬂ%@gfﬁffﬁﬁﬁﬁld'ﬁ?%hWW@/ﬂi@ﬂ%&in 4ml of
azin-1-yl)-methanone In mi 11as .

o o e ﬁ(jaﬁ_f?-sBTff?z; i e mistare was glsd o - and
1.0Mnith SOV ShoSBluiRg o et Eian 1Mo DIBsIGI) was edded
thedis&obmdsimatdmdniﬂmﬂpeﬂmmecﬂmbomiethrylﬂtmimt(enﬂaﬁ’(mﬂe, @/ﬁér?(mam)l,)lo%
sodpErRRALENEI&H ARG AP @%ﬂngﬁo%&i RO PR 6 ONRIREL Qirred

of the reaction by adding water dropwise, the mixture was extracted with

VigeY Ghi BT RIS UohiifHed bRGART gyl uesiflerest apd washed with
excessstoyb ecestaliuihe filftatts (NS2BE4) ilitbraedtemahe saipoatateshlinedsit ution, dried

ovePE‘&'iﬁl 98{%11;}! RSO o fﬁ%‘d%m%thﬂﬁﬁﬂ%ﬁﬂr%%l&éﬁh@t? b&ﬂﬁﬁﬁri@i n-3-
ent of dichloromethane;methanol=20: 1. Si e ntaining the
B ARG R ERAANE S5 I e s
W02009/145456 83 9-2010-00282 evaporated to obtain
MBS dihvnma+4aypethoxy-phenyl)-(7-furan-3-yl-2,3-dihydro-pyrido[2,3-
b][1,4] W02009/145456 84 9-2010-00282 oxazin-1-yl)-methanone as
(d, 1H,

In m%M%&Miﬁ-@yﬁb%ﬁ?%ﬁmwrido[2,3-k§[1,_4]oxazi ne (30mg, 0.140mmol)
(3.5-dibromo-A-hydrox henyfl%;(?Tfuran-B-yl-Z, i 3

ando]ﬁ@ﬁ@r(g?ﬁ]-ﬁm UPﬁ%tﬁ_ Ylle Iar%l(ﬁggmg, O.154Wr%%i§)yugr% dissolved in
diciigy®riétared2AnhetToveshplaeing) {(roRsrahn -842-an®llimadreddpidofpe® aal then
gir#(j&ﬁlr]afl}@sﬁzﬁn%pwa?@ﬁaa%omﬁjﬁ40m%r ébés}ﬁéﬁmflamg @&%F%JN;W i&_jéjing water
icniorometnane (Imi), a ooled 10 A oron tribromi

CroRy g R UG RGP 1D By R A SO O e ves
driqgheves Brfavdrats sed re saiat DieJor) 1 Bl etsgr and\euapord Adp B8RS ({RsiERe pressure.
TheeaafienRy pattieg byairipaiRine FeC thatmpdlssnyertoeuhpciesaaiiethanol =20:1.
..dic (o) , (0] n C

SECER: SRAING AL RS IR SSISAE AU ARIHE b e stven s
evapg %%ﬁ;@% @Jwgr%&u@mybgpmya-ﬁypyn din-3-yl-2,3-dihydro-pyrido[ 2,3-

b][1,4] oxazin-1-yl)-methanone aswhite solid (35mg, 49%).

'H-NMR(DMS0-ds, 300MHZ): 5 = 8.54 (dd, J=4.7Hz, 1.6Hz, 2H), 8.32 (d, J=2.3Hz, 1H), 7.92
(s, 2H), 7.86 (M, 1H), 7.45 (dd, J=4.7Hz, 5.1Hz, 1H), 4.50 (m, 2H), 3.92 (m, 2H), 3.85 (s, 3H).
MS(ESI); 503.9(M*+1).

d) Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(7-pyridin-3-yl-2,3-dihydro-pyrido[2,3-
b][1,4] oxazin-1-yl]-methanone

In a 5ml flask, (3,5-dibromo-4-methoxy-phenyl)-(7-pyridin-3-yl-2,3-dihydro-pyrido[2,3-
b][1,4] oxazin-1-yl)-methanone (35mg, 0.069mmol) was dissolved in dichloromethane (1ml),

and the mixture was cooled to 0CJ. 1.0M Boron tribromide dissolved in dichloromethane
(0.4ml, 0.415mmol) was added thereto and then stirred at room temperature for 15 hours. n-
hexane solvent was added thereto and the formed solid was filtered. The resulting solid was
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preparative TLC eluting a solvent of dichloromethane:methanol=20:1.
Silica gels containing the product were eluted with dichloromethane and

WQ@Rkeostlvs4iovas evaporated to obtair8the target compound 53, i.e.,  9-2010-00282

(3,5-dibromo-4-hydroxy-phenyl)-(7-furan-3-yl-2,3-dihydro-
pyrido[2,3-b][1,4]oxazin-1-yl)-methanone as white solid (30mg, 77%). 20
'H-NMR(CD30D, 300MHz); 6 = 8.11 (d, 1H, J=2.0Hz), 7.99 (br s, 1H),

dissHi(&(fh Hebthahop 2 SontEhirdich: 8'755‘te1= éi'@;v@]&% %dilr'rg')mété?'tﬂe“ﬁ&mre was
adj @s:fl ?oop 3(ngs\ant(h saturgteyl SQE“SA I\Aﬁ)?dro%enEc)ér%ngRalﬁ%,Sgr?ds rt]rtgctta with
dncnq@m@m@mammmnwyzwmmi@mqm@lmm,mmr$u|fate
(Né@(ﬂ) GlRRaPAR €APORIEINGHhE4)raduMNBRESIFEOT The residue was recrystallized from

35d| omo4h dr n etha na:L | £
e e B A R 7 Rl R i e 0.
dissolved ina solvent of anhydrous tetrahydrofuran: anhydrous diethyl
'H-pie MBALdM3oMersicsacido.60. 4 $) Bnid &eanineH(R.3.54, (Ad)8261Ae))1.5Hz,
1H)VEA afided 4hererq grap i%efmd%ﬁ'é‘i%ﬂi AUERSBNere AAdnen siifyefls,,

at room temperature for 2 hours. After completion of the reaction by
1H)aélcfi§lé ity %l'r'?ﬁ/\%é %Mhre was adjusted to pH 8 to 9 with
M a8t Kbl ition of 35 sodium hydrogen carbonate and extracted with
ethyl acetate, and the combined organic layer was dried over anhydrous
Ex sodjum, sulfate (Na2S04), filtered and evaporated under reduced
—%P%%é. The residue was purified by column chromatography on silica
Synshesisg wielh a sGhieaibisheHekyiiextNlenvtatdeant3-Tiha Jraidyane-pyrido[2,3-
b][ CaldRARING NE REaichw e ERIRetsd)and evaporated to obtain
W02009/145456 85 9-2010-00282
2 bromo-I- 3 5 dlbromo 4- hydroxy phen I ethanone as white solid
y|-- f Al v .nﬁn .'vA!l.l' ¥ OpLd- n-.‘r 2H)639(hr5
To 180mt. 3(6 ($pﬁbl)tt|hll&058\l) a7 0:!&(Méb|1)w£eb) W&S&Gﬂl hydro-1H-pyrido[2,3-

b][ilaﬁ;ézﬂﬁgr%aﬂ M 6%‘?‘%915’“@%?3@“6&«&7@'%%({2@/?!9 [‘b%d@mn%ls)xaavad.um
et%syraae?fm%“’ﬂ?ﬁ%%%ml i EreN s “f%?%%‘?@b TRy R
& 4 di d e

carenafeiilife)R-bidfnoxo[ByEedibidrdout! hsatokyt 1@ prfenygnammmlcrowave
(50@?%%&7&1&4W81)&H%IB@&ﬁsﬁ%quﬁtﬁ\él%ﬂamﬁe QB3 RNRRHM QRN ethyl
acl

reto and then stirred at roo mperat for 16 hours. T
EERD) n m|x ure was FRYSdA ﬁl?e resu Yﬁrg%nv HELCLS R dhaY Sl (N&:S0),

fl”?@@r%#eﬁﬁ%dﬁﬁ'rﬁﬂfﬂ%ﬂ%ﬁ@&@%ﬁw tH@Qé@éP@WUﬁ@dSW BreRGrAtee TLC
elusayid 6b1en0er aiibmethane:methanol=20:1.  Silica gels containing the product were

eluted with dichloromethane and the solvent was evaporated to obtain 7-furan-3-yl-2,3-dihydro-
1H-pyrido[2,3-b][1,4]oxazine in cil form (18mg, 24%).

MS(ESI); 203.0(M*+1).

b) Synthess of (3,5-dibromo-4-methoxy-phenyl)-(7-furan-3-yl-2,3-dihydro-pyrido[2,3-
b][1,4] oxazin-1-yl)-methanone

In a 5ml flask, 7-furan-3-yl-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine (18mg, 0.089mmol) and
3,5-dibromo-4-methoxy-benzoyl chloride (32.1mg, 0.098mmol) were dissolved in
dichloromethane (1ml). Triethylamine (0.037ml, 0.267mmol) was added thereto and then
stirred at 0°C for 3 hours. After completion of the reaction by adding water dropwise, the
mixture was extracted with dichloromethane, and the combined organic layer was dried over

anhydrous sodium sulfate (Na;SO,), filtered and evaporated under reduced pressure. The
residue was purified by preparative TLC eluting a solvent of dichloromethane:methanol=20:1.
Silica gels containing the product were eluted with dichloromethane and the solvent was



15 'H-NMR(CDC13, 300MHz); 6 = 7.96-8.00 (m, 2H), 7.89 (s, 2H), 7.31
(d, J=6.3Hz, 1H), 7.18 (br s, 1H), 5.87 (br s, 2H), 4.45-4.47 (m, 2H),
W@B19a45496n, 2H). MS(ESI); 426.8(M31). Example 55) 20 Synthesis d§-2010-00282
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-4-oxa-1,9-diaza-phenanthren
-I- yl)-methanone (compound 55) a) Synthesis of 3-amino-quinolin-4-ol In
a 100ml flask, 3-nitro-quinolin-4-ol (500mg, 2.629mmo1) was dissolved in
apshana) (36mh @ésaa?déﬁcfwﬁémwg@ny@qm%r@% 5.2 Pu)ad 2,3-
b] ﬁj added thereto and then stirred f hours at room temperature
er hydrogen atmosphere. The reaction mixture was filtered on celite
and then evaporated under reduced pressure to obtain brown liquid
(445mg, quantitative yield). 30 'H-NMR(DMSO-d6, 300MHz); 6 = 11.50
(br s, 1H), 8.09 (d, J=8.4Hz, 1H), 7.48 (s, 1H), 7.47 (m, 2H), 7.14-7.20
(m, 1H), 4.38 (hr s, 2H). b) Synthesis of
1H-4-oxa-1.9-diaza-phenanthren-2-one In a 50ml flask equipped with a
reflux appatus, 3-amino-quinolin-4-ol (421mg, 2.628mmo1) was 35
dissolved in N,N-dimethyl formamide (13m1) under nitrogen atmosphere,
and then chloroacetyl chloride (0.21m1, 2.76mmol) was added thereto
dropwise at 00, and then stirred at 00 for 30 minutes. Potassium
carbonate (249, 177mmol) was added thereto and the mixture was
heated to 100 O under reflux. After 16 hours, N,N-dimethyl
W02009/145456 86 9-2010-00282 formamide solvent was evaporated
under reduced pressure and methanol was added to the residue, and
then the mixture was filtered on celite. The filtrate was evaporated under
reduced pressure to obtain the target compound, i.e.,
1H-4-oxa-1,9-diaza-phenanthren-2-one, as brown solid (526mg,
quantitative yield). 5 'H-NMR(DMSO-d6, 300MHz); 6 = 8.28 (s, 1H),
7.72-7.83 (m, 2H), 7.35 (m, 2H), 4.43 (s, 2H). MS(ESI); 201.0(M'+1). c)
Synthesis of 2,3-dihydro-1H-4-oxa-1,9-diaza-phenanthrene 10
1H-4-oxa-1,9-diaza-phenanthren-2-one (526mg, 2.63mmol) was dissolved
in tetrahydrofuran (13m1) and then cooled to 011. To the reaction
mixture, 1.0OM Lithium aluminum hydride dissolved in tetrahydrofuran
(5.5ml, 5.26mmol) was added dropwise and stirred at room temperature
for 2 hours. After completion of reaction, water (Iml), 10% aqueous
solution of sodium hydroxide (2m1) and water (3m1) were added thereto
dropwise in this order and then 15 stirred for 1 hour at room temperature.
After filtering precipitates, the filtrate was extracted
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with ethyl acetate. The combined organic layer was dried over anhydrous
sodium sulfate (Na2S04), filtered and evaporated under reduced
WQresgus4gthe residue was purified 84column chromatography on ami&010-00282
silica eluting with a solvent of dichloromethane. The fractions containing
the product were collected and evaporated to obtain colorless liquid
(52mg, 10.6%). 20 'H-NMR(CDC13, 300MHz); 6 = 8.37 (s, 1H), 7.90-7.96
3.56 (m, 2H). MS(ESI);
oxa%ﬁ7 Oﬂ zﬂﬁelg)]gg%r%gg@r:thes:g g@r{@ 9@}7\})
(3,5-dibromo-4-methoxy_phenyl)-(2,3-dihydro-4-oxa-1,9-diaza-phenanthre
H- NV RS- th 30@ME ) & TR fldsktH, J=2.2Hz), 7.70 (s, 2H), 7.57 (br s, 1H), 7.46 (dd,
1H leiohhydm;uﬁ #@ 119 ezzarphenantiyang (RO, 8.8H90walaaNd
ethoxy-benzoyl chloride (88mg, 0.269mmo1) were
|sszjlved dlcﬁ?oromethane Triethylamine (0.51ml, 3.7mmol) was
added thereto and then stirred at room temperature for 3 30 hours. After
c) nedyinerézing vath INGIByel tnointerhpdriokgqludint) - (heuransyiegad ixki@pieidol 2,3-

b][i!"zﬁ'ﬁlxéyﬁ‘i%ﬁ’ﬂ@n%ﬁea”d the combined organic layer was dried over
anhydrous sodium sulfate (Na2S04), filtered and evaporated under

I retin OBy prieure (el DT REAROKVRHERY Bk GBI K rirrribstipaptigor2.3-
b] [ bl errdivelsylic snehamgen#bnag s 6108 ot otre rdissetvesinet rdiethenooletigng . (1ml)

andTﬁ{%Jr%SHQHStGOGEa'”"]Q)MQH%E‘BQU&IBN%%&O& sYRIAR BNARREHGHIR (0.8ml,

bt the tar d lid (110m
0 ST Rt SR s S o, & S Jeaahure f0F15 hous, After
conmlqnmf s eecti aHv4 @!9"09 \er AMODiRe 289, B10A(E, RS, VSEED))with

ducH@%rﬂéMah&) MOPRAAHEPES rBanRt 284P-WE2 Brhe® bRYNERRRIFDGS sodium sulfate
AR LV AN R s = SO NS by

anone

prepsr @'H%Téﬁ%@' W'W%W@%W&Bﬂ%@@%a@& GSHEhRERANIng
the prledust! waretbatwoinei (3 Qg pfdEBammahy titki sotvarowsd evdsongd to obtain the
tar(%tl:g% BpQlh@ndeRipesazine emg, ArbOLRyR B%V&ﬁéﬁ&ﬁ‘?h@ﬁ L3012 3-dihydro-

N-dimethyl formamide 3mi and then Stirred at 10011 for 2 Hours.
y%ﬂ@r?tmﬁp‘f QR GrLeH P&WW&’&H&? RS dise, the mixture

was adjusted to weak acidc condition (pH=6) by using IN hydrochloric
H-RAMRE gr@m/ﬁ@i dSNa§ filteyerh apg washed Bhsd@#jl%wa%?%s (dd,
1H rgciyg'?_tlall d%ig r%rg g)ﬁgrgqsapm a&oé b% ? tgw) 10 the target

‘compou in
M%ﬁ%)dﬂ?ﬁaﬁ’ﬂﬂ thhydroxy phenyl)-(2,3-dihydro-4-oxa-1,9-diaza-
phenanthren-1-yl)-methanone, as yellow solid (10mg, 34%).
Exanl (DMSO-d6, 300MHz); 6 = 10.66 (br s, 1H), 8.71 (br s, 1H), 8.08
Hz, 1H), 7.90 (d, J=6.9Hz, 1H), 7.83 (s, 2H), 7.70-7.59 (m, 2H),
Ms@f au(ﬁ 5;1d;bmmo-4rhwdroxy phenyl)-2-(2,3-dihydr o-pyrido[4.3-b][ 1,4] oxazin-4-

yl)- ethanone(compound 54)

a) Synthesis of 2-bromo-1-(3,5-dibromo-4-hydroxy-phenyl)-ethanone
In a 100ml flask, 1-(3,5-dibromo-4-hydroxy-phenyl)-ethanone (1.2g, 4.082mmol) was dissolved
in a solvent of anhydrous tetrahydrofuran: anhydrous diethyl ether (1:1, 12ml). Acetic acid

(0.4ml) and bromine (2.1ml, 4.082mmol) were added thereto dropwise under nitrogen
atmosphere and then stirred at room temperature for 2 hours.  After completion of the reaction
by adding water dropwise, the mixture was adjusted to pH 8 to 9 with saturated solution of
sodium hydrogen carbonate and extracted with ethyl acetate, and the combined organic layer
was dried over anhydrous sodium sulfate (Na,SO,), filtered and evaporated under reduced
pressure. The residue was purified by column chromatography on silica eluting with a solvent
of n-hexaneethyl acetate=2:1. The fractions containing the product were collected and
evaporated to obtain
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15 MS(ESI); 461.9(M'+1). Example 56) Synthesis of
4-[2-(3,5-dibromo-4-hydroxy-phenyl)-2-oxo-ethyl)]-4H-pyrido[4,3-
W9 iesdzi-3-one (compound 56) B3 In a IOm] flask, 9-2010-00282
4H-pyrido[4,3-b][1,4]oxazin-3-one (50mg, 0.33mmol) was dissolved in
N,N- dimethyl formamide (2.0ml) and then cooled to O0. Sodium hydride
(15mg, 0.37mmol) was added thereto at 00 and then stirred at room
=]
o o Syt
25 was added thereto dropwise and stirred at 00 for 30 minutes, and then
"H-tiid RICR e, RRAVKTirYeti=58. 2D (2t fruselfd), 4.80(x 2Fhe precipitates
m Jexnedroere filtgred and washed with acetonitrile. The resulting solid was
recrystallized from methanol to obtain the target compound 56, i.e.,
4-[2-(3,5- dlbromo 4-hydroxy-phenyl)-2-oxo- ethyl] -4H-pyrido[4,3-

pythess. 9% iA-(R.8190raQufrifuct xRS oy 25 263 ¢l ysires vinial Al b 4diexazin-4-

yl)-30@hdhtz); 6 = 11. 66(s 1H), 8.36 (dd, J=6.9Hz, 1.5Hz, 1H), 8.15 (d,

In alrérr??'gskl 4_6| {8 @bﬂrﬁ]g%m%“@@rﬁ&% Qﬁn%%?) 72 ived in
MS(E Example 57) Synthesis of
a”th{ﬁL’!@ d’ﬂ:ﬁt{iﬂ% 8- ﬁgﬁ%oxyiﬁe'i’??&/l}%ﬁe@m?o[ﬁ RIe Mg argrshyaroxy-

pheftreieoonk 5748, thd4samn) mret hodsaisimdakanasé136mg, 0.88mmol) were added
theftld" HrY(ﬁ'Mﬁ?@tﬁ%l@&%@?ﬁ%@r@@p@@Qnohé?’n’m@'r)eawgg(ﬁq%%%ﬁlItered

9-2010- 00282 dium h ri om
e R SO SIS AL (T 18 ok gt gompound 54
aswhizeretld 8HOTYePBAEeEr was added thereto and the mixture was extracted
with ethyl acetate. The combined organic layer was dried over anhydrous
1 If 4), il ra red
: Rﬁ@@% T?@@?i}?wzsééﬁﬁ 931 Qﬂgo\f ?ﬁ g@%@ogé&f 01n|_|§|ll7c%;18 (br
ity VOIS 3%&@514&7%%%{):&%%1@%@5&9 1. The fractions
Mscﬁﬂoama@(mmyoduct were collected and evaporated to obtain the target
compound 57, i.e., 4-
(3,5-dibromo-4-methoxy-benzoyl)-4H-pyrido[4,3-b][1,4]oxazin-3-one, as
ExaiieRllid (125mg, 21%). 10 'H-NMR(DMSO-d6, 300MHz); 6 = 8.34 (s,
Syt ks KB (3(S; At @bt r dx -y ) #D, 371IS ddo-SosadtfzdibD, ph@Ruithren-1-
yl)-RidnahBRe(@oripbuMP$5S!); 440.9(M'+1). Example 58)

a) Synthesis of 3-amino-quinolin-4-ol

In a 100ml flask, 3-nitro-quinolin-4-ol (500mg, 2.629mmol) was dissolved in methanol (50ml)
and 10% palladium on active carbon (1.2g, 10w/w%) was added thereto and then stirred for 3
hours at room temperature under hydrogen atmosphere. The reaction mixture was filtered on

celite and then evaporated under reduced pressure to obtain brown liquid (445mg, quantitative
yield).

'H-NMR(DMSO-ds, 300MHz); & = 11.50 (br s, 1H), 8.09 (d, J=8.4Hz, 1H), 7.48 (s, 1H), 7.47
(m, 2H), 7.14-7.20 (m, 1H), 4.38 (br s, 2H).

b) Synthesis of 1H-4-oxa-1,9-diaza-phenanthren-2-one

In a50ml flask equipped with areflux appatus, 3-amino-quinolin-4-ol (421mg, 2.628mmol) was
dissolved in N,N-dimethyl formamide (13ml) under nitrogen atmosphere, and then
chloroacetyl chloride (0.21ml, 2.76mmol) was added thereto dropwise at 0T, and then stirred at
00 for 30 minutes. Potassium carbonate (24g, 177mmol) was added thereto and the mixture
was heated to 10000 under reflux. After 16 hours, N,N-dimethyl
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15 Synthesis of
(3,5-dibromo-4-methoxy-phenyl)-(6-methyl-2,3-dihvdro-pyrido[2,3-

W D9 liesazi-1-0)-methanone (comp@ind 58) In a I0ml flask, 9-2010-00282

6-methyl-2,3-dihydro-IH-pyrido[2,3-b][1,4]oxazine (110mg, 0.73mmol) and
3,5-dibromo-4-methoxy-benzoyl chloride (240mg, 0.73mmol) were
dissolved in 20 dichloromethane (5ml). Triethylamine (0.26m1, 1.8mmol)

foriiia g dearato-agshien stikedeal capmdamparuraiand MRMadiig o the
.completion of the reaction ﬁg a%gdlnge&water %\rﬂsﬂmse, the mlxtu%cewwas oo
res 8 SR UNHEREAISONRRINAR S AhEIE cdhEaDYGa RS A WS PRl
pregsiieg taehigtitdng teasiuronaiatk i(RlaSa-oxafiliBrdiazambenaaibtamtonanaeprown
solike@erd, RIRRStHRcl@dyesidue was purified by column chromatography
on amine silica (NH-silica gel) eluting with a 25 solvent of
. dichloromethane:methanol=19:1. The fractions containing the product
H-IMB([MIRE e o3RAM Bk 96t 81831 (Fo 1obilirf ATeSBigetdbrhge (Rd?EB, 4.43, (s, 2H).
M YESHdHomora-4anethoxy-
phenyl)-(6-methyl-2,3-dihydro-pyrido[2,3-b][1,4]oxazin-1-yl)-methanone,
as white solid (230mg, 71%). 30 'H-NMR(DMSO-d6, 300MHz); 6 =
C) YBRLI sk ANYQUQ-righ Quard a0 gzangNeNebtiEene 1y 4,37 (m, 2H), 3.84
1H{40884), BB ipheRbitheyB 2-(ee IEROMES rdctD \9 @ bk onl vEk aimsleaB@jrof uran
(13% ?ﬂ&;ﬁﬁﬁl%&ﬁ@g t(Zlr 03 [.I T(L)L ]the re_actéilonlmiétléllre,_l.OM Lithium al_lér_ninélml hydride
: -dihvdro-pyri - in-4-yD-(2,4-dihydroxy-pyrimidin-5-y)-
S AT T S R
tempepdrng f@. 8deHisol) AEes ersydeien fh eartioniuaiey| (kaletdAvdanrBays selHion of
sodii@hpa@iadd g hd Thienysenlavisle 48466 Giale. SQpvme!) wns afgednd then

sirye\éO?qug(]%ﬂ|5§t5r§><388? é%nﬁ)% 'QQZSKTtéP%EFetr?qa:gr]?é 200 JSHEARNONS extracted

mixture was stirre or 20 minutes. eaction mixture was
With s8Nk 3PS D T BA @ PHORESSi HeRETH BYft¥/ ¢ SBieth C1e0 liouR godium sulfate
(NBSOilhyeired2ht giygickafdcnlfi rjioarrimesq 09 MhedeSidumal puefiecijdesiumn
chrHﬁ%ESé?aHﬁg)P(YM'%i MOG LA RMM WS WRRrRtEFed G orohledhadl FHRUES  ons
and then Stirred at room temperature for 3 hours. 5 After the completion of

CONAQ AOABRBIR R PR A SER A TR AR AL ARGOHR e R4t ade: 1o

ethyl acetate, and the combined organic layer was dried over anhydrous
'H-RREYEDRYfdgoNNBR S04 Jilteyedhgntlopvane (atesynder reaneedoH). 4.50 (m,
ZH)D??& ire Tpe residue was purified by column chromatography on silica

ell |ng WEH a solvent of dichloromethane:methanol=9:1. The fractions
MSteraitii@Metproduct were collected and evaporated to obtain the target

compound 59 10 as white solid (47mg, 21%). 'H-NMR(DMSO-d6,

o PO AAGEA5 S TS A B Lo
1)- : e ' ' T ’

S, 1H), 6.92(d, J=5 [H), 4.34 (M, 2
; SI); 275.0(M'+1).
In a 10ml flask, 2,3-dihydro-1H-4-oxa-1,9-diaza-phenanthrene (50mg, 0.269mmol) and 3,5-

dibromo-4-methoxy-benzoyl chloride (88mg, 0.269mmol) were dissolved in dichloromethane.
Triethylamine (0.51ml, 3.7mmol) was added thereto and then stirred at room temperature for 3
hours. After neutralizing with 1IN hydrochloric acid solution, the mixture was extracted with
dichloromethane, and the combined organic layer was dried over anhydrous sodium sulfate
(N&;SO,), filtered and evaporated under reduced pressure.  The residue was purified by column
chromatography on amine silica eluting with a solvent of dichloromethane:methanol=20:1.
The fractions containing the product were collected and evaporated to obtain the target
compound as yellow solid (110mg, 86%).

'H-NMR(CDCl3, 300MHz); 5 = 8.57 (br s, 1H), 7.96-8.14 (m, 2H), 7.73 (s, 2H), 7.54-7.73 (m,
2H), 4.65 (m, 2H), 4.11 (m, 2H), 3.94 (s, 3H).
MS(ESI); 475.9(M*+1).
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15 Example 60) Synthesis of
(2,3-dihydro-pyrido[4,3-bl[1,4]oxazin-4-yl)-(2,6-dihydroxy-pyrimidin-4-yl)-

W netaadsnss (compound 60) 20 By th8ame method as in Example 59, 9-2010-00282
2,6-dihydroxy-pyrimidin-4carboxylic acid (125mg, 0.80mmaol), thionyl
chloride (0.066m1, 0.90mmol), potassium carbonate (138mg, 1.0mmol)
and 3,4-dihydro-2H-pyrido[4,3-b][1,4]oxazine (109mg, 0.80mmol) were
reacted and the reaction mixture was purified in the same manner to

obtain the target omokr d60 i.e 3-dihydro- .
€ '\v’ !:-i@‘, g',_ .. .I_l’ . u.z'vl I'.Iv { .: 2( =7y "“.—" ..‘. th -1

yI)ysbenestid 25 (32mg, 15%). ‘- NMR(DMSO-d6, 300MHz); 6 =
In d 103 ds2 3 M cidktn&-DenéHosy bhbny?) 48, 8t e efHaxal H9- dicklpfdnanthren-1-

yl) ‘{]Rﬁﬁ—én%%gé%rhg 61?&8%@{/% ﬁ% m?m.be:‘iﬁ?n&”b gﬂ?nmoﬁ( I}Jr&e?aSzr%e (9mg,

0. 1QélemﬂbM%%W%%y%ﬁbﬁwwlu§@}a@ﬁw&m@m}}oz}elalrﬁydr@r‘fryﬁrd&9%for 2
houbpd[ 1, Alleeractimpl el hrroketiareani@ityragog el £58r) dsdpa) S yththeisisiefwas adjusted to
wea& 3964 Ebﬂlﬂﬂ.é‘ny('p%%fiﬁfggéﬂd/'ir@mi%l%r@ [&ﬂoxﬁ%éﬁ%rHE&’%& Y02 tered

ahmosphere, ina 1 bromo-2,3-dihydro-lH-pyrido[2
an AR A AET 41T GEBSHRYANY: Z@Jﬁ%@ﬁﬁ%&?@ﬁ?& a’l‘?dT{%ﬁf?ﬂﬂ to obtain
theaﬂﬁammmeréﬁrs .eripBéngilploosphinyeinpaiigdipm ) (O35ny A3 ka9 aza-

heRRSHPETASHIH McARHPB 318 ERBwP Bl mymgl) were dissolved in a
P solvent of?&rahydrofu?ﬁ%water (6/1@(1{%%1/0 3m1). The W02009/145456

90 9-2010-00282 reaction mixture was stirred for 30 minutes at 80 C
"H-DRY PMSOWa\3OQWIR) devit@ 6@ ftersci)ind b (wemltdnpebaftiré=8z, 1H),
7.90NK L0 KBS fmtra@e@k with, ethylataiaterp e e anicoayer s
M%g sgf rated saline solution. The combined organic layer was

ried over anh drous magnesium sulfate (MgS04), filtered and
evaporated under reduced pressure. The 5 residue was purified by
aapesbchromatography on amine silica eluting with a solvent of
s/rﬁrréaeromemane e f@é.tb%ﬁ;ﬁrmwmw%Wrﬁt%@h%‘!%r%ﬁ'agm3
vaporaied 10 obtain Drown oil (ZZ.6mg, 51%). H-NMR({CDTT13
b"M GHILE u 43 (s, 1H), 7.59-8.04 (m, 5H), 7.00 (d,

J=2.IHz, 10 1H) 448451 (m, 2H), 4.10 (s, 1H), 3.49-3.51 (m, 2H). b)

In aSY@WQﬁ;@(OﬁH -pyrido[4,3-b][1, 4]oxazrn -3-one 50mg 0. 33mm was dissolved in N,N-

brom04 tox hen %‘)é isoquin n4y| eﬂ dro d023
T Zder%r%trogg Bin o0 s

addﬁég]xrvtq%@@ ﬁgﬁﬁhqnypzr;cglgm mYRIFOAHPpIAtiEe r@,r33.0 minutes. The reactlon mixture
was cooled to 001, 2-bromo-1-(3,5-dibromo-4-hydroxy-phenyl)-ethanone (124mg, 0.33mmol)

was added thereto dropwise and stirred at 00 for 30 minutes, and then the mixture was stirred at
room temperature for 1 hour. The precipitates formed were filtered and washed with
acetonitrile.  The resulting solid was recrystalized from methanol to obtain the target
compound 56, i.e, 4-[2-(3,5-dibromo-4-hydroxy-phenyl)-2-oxo-ethyl]-4H-pyrido[4,3-
b][1,4] oxazin-3-one, as white solid (48mg, 33%).

'H-NMR(DMS0-ds, 300MHz); & = 11.66(s, 1H), 8.36 (dd, J=6.9Hz, 1.5Hz, 1H), 8.15 (d,
J=15Hz, 1H), 7.88 (s, 2H), 7.60 (d, J=6.9Hz, 1H), 5.99 (s, 2H), 5.02 (m, 2H).
MS(ESI); 440.9(M*+1).

Example 57)
Synthesis of 4-(3,5-dibromo-4-methoxy-benzoyl)-4H-pyrido[4,3-b][1,4]oxazin-3-one

(compound 57)

By the same method as in Example 56, 4H-pyrido[4,3-b][1,4] oxazin-3-one (200mg, 1.33mmol),
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15 b][1,4]oxazine (22.6mg, 0.085mmol) and
3,5-dibromo-4-methoxy-benzoyl chloride (42.2mg, 0.129mmol) were

W Qibeselueiie dichloromethane (1.0mB8After cooling to OD, triethylaming-2010-00282

(0.06m1, 0.429mmo1l) was added thereto at room temperature for 3
hours. After neutralizing with IN hydrochloric acid solution, the mixture
was extracted with dichloromethane, and the combined organic layer was

sodﬂfr'ﬁdn @@wﬁgoq%maa?%m §U|Eﬁ’6?o(ﬁ69§9@h5ﬂ§%§%&ﬂdc%%nde (437mg,
rated under redu essure The residue w urified by colu
A S G PR 0 S R AL 1S Sl with
eth)drmqﬁaﬂ@exahepmh@ meaaﬁmwmewmgrtﬁéowo@mﬂwwmmaé@temwazSO4)
flltéwp@f@t@\%ﬁ)@r@@bﬁimﬂéﬂitﬁe&%@ (Bredding, 23%e) . rédduM R@@Qﬁﬂ-@ed by column

300MHz): 6 = 9,25 34 1H J= d
GRS U Dt AT ] Sl ol o
COI‘I(ﬁIf"II Q@tj]%og%dlegt B qglmwgglgvgporat to obtain the target compound 57, i.e., 4-
(3,543 brotifyarnticry di@wgy [HaeRpy) 06 s 8 diina)] kv Rove iy diai tp wollo [2,26mg,
}g}[l 4]oxazin-1-yl)-methanone Under nitrogen ahmosphere, in a |Oml
flask, (3,5-dibromo-4-methoxy-phenyl)-(7-isoquinolin- 30
4-yl-2,3-dihydro-pyrido[2,3-b][1,4]oxazin-1-yl)-methanone (11.3mg,
"H-0IQ BV 85Dy cly RO s Ve BiddichI bk nB2D ds1e2Hindl. 26, SebléidzalB)D7.18 (d,
J=sufMiBerapdibmmidesigsglyed in dichloromethane (0.2m1, 0.203mmol)
M v% %%ng\iler to and then stirred at room temperature for 18 hours.
SA )r ' pH 6 with IN NaOH solution, the mixture was extracted
with dichloromethane, and the combined organic layer was dried over
Exaf us sodium sulfate 35 (Na2804) f||tered and evaporated under

! &n‘?ﬁ”ﬁﬂ RO Pé’- RITRe

()
8K )id- 2905\ REIELE® 30D, 300MHz); 6 = 9.47 (s, 1H)
8 32 8. 42 (m 2H) 8 12 (d, J 2.4Hz, 1H), 8.00 W02009/145456 91

In & ﬁ%“ﬂ%&l@f’e?m& g8 o%'/bré ﬁﬁ’ %ﬁé E‘s %ﬁi Ajlong“f‘lé)?ﬁWn&"@Bmmol) and

MS(ESI) 539, 8( +1). Exampl sis of
3 5 AT SRR, BFOHY R 002 Yo p IR . e Sl
diclylgronesthanm(en(onp etmidre e 49.8gmthe8ivradl) was added thereto and then stirred
at r%-rﬁhléaﬁge&n@%pwﬁamm Afbépwr}wee@m éfcﬂﬁerf@ﬁlbhetﬁ%b‘h@ waidH dropwise,
ow

flashdat gfﬁe‘{ ,gﬂeth colat OZanlhﬁZjSIrmarHol ?zilmd So%réyover

the mlé
were ssolve ormami

anl‘yph@m; %%Wﬁﬁﬁe@?@i@@ HIW@E&@UQ,@‘@@%MrW pigseure.  The
res@@Q/VGQ pﬁ’n(ﬁm&dlﬁﬁ@mddﬁtb{;ﬂﬁpﬁj‘mtﬁw néosimanmde 46 cngl weasing with a
fegd RseIoHQRYISS |rre|q,]gt MERAN SIS TRALMHE Plduct were

addltlonal ﬁﬁé minutes, an hen e temperature was raised to room

CO”@%‘HB@%HL@@B?@%%H&%@?@‘”&H&%H@I SOOI, At EeorhprEtREPMr drigethoxy-
phergd)etéamelyybd BHaichyeioay rilde] 2 [ledjemszin-1-yl)-methanone, as white  solid
(230mg, 71%).

'H-NMR(DMS0-ds, 300MHz); & = 8.20-7.90 (br s, 1H), 7.87 (s, 2H), 6.79-6.82 (m, 1H), 4.37
(m, 2H), 3.84 (s, 3H), 3.82 (m, 2H), 2.31 (s, 3H).
MS(ESI); 440.9(M*+1).

Example 59)
Synthesis of (2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-y1)-(2,4-dihydr oxy-pyrimidin-5-yl)-
methanone (compound 59)

2,4-dihydroxy-pyrimidin-5-carboxylic acid (125mg, 0.80mmol) was dissolved in N,N-dimethyl
acetamide (3ml) and then cooled to -1500. Thionyl chloride (0.066ml, 0.90mmol) was added
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15 extracted with dichloromethane, and the combined organic layer was

washed with saturated saline solution, dried over anhydrous sodium
WGR0BHe4MEa2 SO4), filtered and evapdated under reduced pressure. T822010-00282

residue was purified by column chromatography eluting with a solvent of

dichloromethane to obtain yellow liquid (280mg, 44%). 20

'H-NMR(CDC13, 300MHz); 6 = 8.62 (s, 1H), 5.08 (s, 2H), 3.80 (s, 3H).

theM§(z§S )5[244'1%(9(% T&t@l%ﬁf&mﬁs@agfstmed at -5 for 20 minutes. The reaction
5H-p r|m|d 4.5- blEﬂnAf oxazin-6- oneélé a 25m1 flask

ml"(%“éﬁ’fi’)?c?%) Ritf8-pyrimflhbA SR A ﬂ’é%émﬂ’&hbp@%lr)@@oﬁ dihygro-2H-
pyrioidlphara (L ek anre trmneri A8 Paarh gwar s raddest) thesrtodiseiiyeri inThe reaction

mixtydreahlacacid-§7md) ﬁﬂﬁlﬁ&@ieﬁl@f%ﬂ‘\mﬁe@ta%QMm-EHﬁp@é’tﬁI@f()r 3 hours.
m|§ure was cool fo r m tem erature aﬁadt nee[tjtr |5 ﬁl brx atddlr\llga%O%

Aftg %I’?’?W I(?)E}C?e SOelu Oé]fOVEI)WISG a orme WaSUIi’eemOV%X racted
W”Bﬁhﬂa?ﬁé‘ﬁﬁﬁ@fﬂ’ﬂ%@@%&%ﬂ%@d%h%% '%@téﬁ'e?’ﬁwafﬂh'é sodium sulfate
(NSOIpifiRe @ ganivatpyeeduasavashes pidssaluratedaalieaes pitieddyed umn
chrS’MStroaﬂ%BMWBHssﬁf%Q“é!Ut f%‘?r('ﬂa_%ﬁ%) P Ol URoRS AL RYARRSAED: 1. The

under reduced pressure. The obtained yellow solid mixture (10/mg) was
fraqtoBg SRS RS HEREYS G 1L el HBrieH AU Avanpsect iogRIRkT €18 Evgst Compound 59
as V@O GMbiz) (4 mog3 A80fs, 1H), 8.19 (s, 1H), 4.95 (s, 2H), 4.33 (br s, 1H).
MS(ESI); 152.0(M'+1). 35 c) Synthesis of
1, 6,7- H- r|m| 4,5- bI[l 4 oxa na 10m| flas e mlxt
RO b S o e e 07 B el croddhtp® @
J=5¢ h@trﬁh&&rﬂfdﬁaﬂ‘&%ﬁﬁ? Ehdthérizcdbled 38 OC 2H)OB4 i@ aluminum
M S diniderschigaoived in tetrahydrofuran (1.15ml, 1.2mmol) was added
thereto dropwise and the W02009/145456 92 9-2010-00282 temperature
was raised to room temperature and then stirred for additional 2 hours.
Example @oling to low temperature again, water, 10% sodium hydroxide
Syraabsioroan( Baliaysverpyaddpt3niiiigloxdenta-gyenshuthedreagiignindibm-4-y1)-
melRERGE (Wpfggﬁgego?nd the filtrate was extracted with ethyl acetate and
the combined organic layer was washed with saturated saline solution, 5
dried over anhydrous sodium sulfate (Na2S04), filtered and evaporated
By uiheleamedueibddpae ssureaiitle bsidlGeliwas pyrifieiansijredicanmoxylic acid (125mg,
0. 8@Iﬂrﬁmamthm SHEDinEs =il croaehely lipstsdithAcarivRak @Bsmg, 1.0mmol) and

white s 20 59). 'H-N
sagfE e d s R Fﬁ&ﬂmﬁ) 8 e A the reaction
MiX{yg, Wee midfeg. uraf(ﬁﬁgﬁ)"nms?egs |9btf317tbf{wgit) capswﬂwé% &f (2,3-dihydro-
pyri@eptaibipmpodeamethaxy2, plrmhol§ - pydinyarosgyyimedeibite bl 2s4] anazan-Solid
(32my)iBigfhanone

'H-NMR(DM SO-ds, 300MHz); & = 11.35-11.29 (m, 2H), 9.06 (br s, 1H), 8.18 (d, J=5.4Hz, 1H),
7.01 (d, J=5.4Hz, 1H), 5.81 (s, 1H), 4.42 (m, 2H), 3.95 (m, 2H).
MS(ESI); 275.0 (M*+1).

Example 61)
Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(7-isoquinolin-4-yl-2,3-dihydro-pyrido[2,3-

b][1,4] oxazin-1-yl)-methanone (compound 61)

a) Synthesis of 7-isoquinalin-4-yl-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine
Under nitrogen ahmosphere, in a 10ml flask, 7-bromo-2,3-dihydro-1H-pyrido[2,3-

b][1,4]oxazine (36.3mg, 0.169mmol), isoquinoline boronic acid (44mg, 0.253mmol), tetrakis
triphenylphosphine palladium (19.5mg, 0.017mmol) and potassum carbonate (58.3mg,
0.423mmol) were dissolved in a solvent of tetrahydrofuran/water (6/1, 1.4mi/0.3ml). The
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15 In a 10m] flask, 6,7-dihydro-5H-pyrimido-[4,5-b][1,4]oxazine (20mg,
0.15mmol) and triethylamine (0.1ml, 0.73mmol) were dissolved in

W @itobdstesasthane (1.5ml). To the rea®on mixture, 9-2010-00282

3,5-dibromo-4-methoxy-benzoyl chloride (50mg, 0.15mmol) was added
and stirred at room temperature for 12 hours. The solvent was
evaporated under reduced pressure and white non-crystalline compound

readREMBind R Mas) PRIaesh i M&W@@%F%WBMQ)& PUBRE deARICA frer
el eIutlng1 with a SOIVl\}HQt of dichloromethane

con B R S SOV B o0 ey B E(Y! B, e spgic e
wast BESEG {Hh, 2tyatet GRLBO SOl 0PH) TA@BAEhEE. MBIESIYa2Wa dried over
anhiMdrdue m%%@@%h&@%l\%%@ filtered and evaporated under reduced pressure.  The

s R AR Y IR Gy Y NS SR P o

d'C%@@fHﬁﬂ@Pﬁo Zﬂﬂéﬂ%@i@ﬂ%}ﬁéﬂ‘ﬂﬂ(@ hgiyadEch YR s egeg [and | sxaparsisd to
obtai ylprovatfoiernenigGemes) 0.06mmol), lithium bromide (16mg, 0.I8mmol) and
piperazine (8mg, 30 0.09mmol) were dissolved in N,N-dimethyl
formamide (1.0ml) and heated at 1000 for 6 hours. The reaction mixture
"H-NNREC e ROONEIR) termsradire bbb iantd) uhaR P&t R re Q0 e )2 1H2
1HRAdB bt b3Hadd ity svatdr 3RS dilite2khaction mixture was neutralized
with dlluted hydrochloric acid, and the formed whlte SO|Id was filtered to

LAY n Y 66 =1 7 g - L o S,
blrnmxazmwl)mha_mg 4.49 (m 2H) 303391 (M, 2H). MS(ESI) 413.9

Undidt’ h&)o@@f@%ﬂ&@éﬂ;ﬁéé%n B A0 1R=RO28darMPleyB3)3RRsisHQlyrido[ 2,3-

A
R A SR g o

W@rﬁ@ﬁﬁ%@ﬂﬁéﬁ_\m@rsraﬁﬂwﬁoqM%‘}ndéfzels%q&n&]&%nglwylamme
(0 Ghalsemmaﬂjodaasamdnmatap &) robkaxamyatetdi® for 3 hours. After neutralizing

witt{ B{iqmgd%oﬁ%'@m@%wﬁ'%mxtm 4&@@&&9@«%%&&%@&% and the
3-diméthyl p hen%l boronic acid (97.2mg, 0.51mm é‘Ei palladium

COWHW&H?H&W dvééj@ﬁ?go‘@roﬁ'%‘iﬂsaﬁﬁ‘agﬁﬁ? A Qe filtered and
evapibp@er gin0ed Berdvoed) preseadisSobead dueavesiporitied taticthytinoforeméegtaphy on

M|@§W%I5m WE?\ léﬁ%ﬁf@ﬁi at §Q§Q H&%@té%ﬁ%@(@n@gtgﬁé fractions containing the

trifluorp liphe ro- i oxazme as

pmd |t‘évers% ?%éa% 6@?% gg@@%ﬁ%é’ 7.80(d,
J=1.9Hz, 1H), 7.75-7.65(m, 2H), 7.62-7.50(m, 2H),

'H-NMR(CDCls, 300MHz): 5 = 9.25 (s, 1H), 8.34 (s, 1H), 8.19 (d, J=2.1Hz, 1H), 8.02 (dd,

3=6.6Hz, 1.5Hz, 1H), 7.58-7.76 (M, 6H), 4.59-4.63 (m, 2H), 4.06-4.09 (m, 2H), 3.92 (s, 3H).

c) Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(7-isoquinolin-4-yl-2,3-dihydro-pyrido[2,3-

b][1,4] oxazin-1-yl)-methanone

Under nitrogen ahmosphere, in a 10ml flask, (3,5-dibromo-4-methoxy-phenyl)-(7-isoquinolin-
4-yl-2,3-dihydro-pyrido[ 2,3-b][1,4] oxazin-1-yl)-methanone  (11.3mg, 0.020mmol)  was
dissolved in dichloromethane, and then cooled to 0L]. 1.0M Boron tribromide dissolved in
dichloromethane (0.2ml, 0.203mmol) was added thereto and then stirred at room temperature
for 18 hours. After adjusting to pH 6 with IN NaOH solution, the mixture was extracted with
dichloromethane, and the combined organic layer was dried over anhydrous sodium sulfate
(N&;SO,), filtered and evaporated under reduced pressure. Diethyl ether was added to the
formed solid and stirred for 30 minutes and then filtered to obtain the target compound 61 as
white solid (3.0mg, 27%).

'H-NMR(CD30D, 300MHz); & = 9.47 (s, 1H), 8.32-8.42 (m, 2H), 8.12 (d, J=2.4Hz, 1H), 8.00-
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7.07(d, J=1.9Hz, 1H), 4.50-4.41(m, 2H), 3.98(br s, 1H), 3.52-3.43(m, 2H).
15 MS(ESI): 281.0 (M'+1). b) Synthesis of

W @20batilaBaago-4-methoxy_phenyl)-[7-@-trifluoromethyl-phenyl)-2,3-dihy@2010-00282

pyrido[2,3-bl[1,4]oxazin-1-yll-methanone By the same method as in the
step c) of Example 45, 7-(3-trifluoromethyl-phenyl)-2,3-dihydro- 20
1H-pyrido[2,3-b][1,4]oxazine (99mg, 0.35mmol),

7.66 (BPROmEs4r méghozw Thepzayichipsdg (139mg, 0.42mmol) and
M éﬁ?}/&gﬁgﬂﬁ {98.5/x, 0 71mmo|) were dissolved in dichloromethane
icted at room temperature for 3 hours to obtain
(3,5-dibromo-4-methoxy-phenyl)-
@@%@gjuoromethyl phenyl) -2,3-dihydro- pyr|d0[2 3-b][1,4]oxazin-1-yl]- met

gne{campaUDIg 07 398(m 2H), 394(s 3H). MS(ESI) 570.9
(M’ +1) 30 W02009/145456 94 9-2010-00282 c) Synthesis of

a) é%m&l%?%%ax%rw&&wm AR douAmatarlpayl-2.3-dihydro-

| 5& ,3- bl[l 4Joxazin-1-yll-methanone By the same method as in the
n %é%‘ﬂj

BRSBTS T4 65 MDY SO AIHOSGRPh eGPl #nd socium hydride

(114t G Brvatitly Iehee cigiel @+ diihiycvedioyeitld [ 20B¥alTlge ] (haiyipnt-tHpmettheshtor 10

mi mu?eé165£®d|&|9r8%mel hﬁlﬂlflmbbtgogms (Jz%?ﬁﬂm 1. é@%l%?!) lﬁ;ﬂ@h N-di rgethyl
3m mmol) were diSs n ormamide

oS R e el ! et%afaad:mﬂé e TgperalUre for

add{Bopal m@ﬂﬁwwmm@yu&%ﬁwqm@mm@mﬁﬂynmﬁ@mg@@mwmep for

adcitisHa[218- jlits4] oxaaincdmylleion ﬂbﬁﬁﬁ@ee@ﬁ(mhﬁﬁ s@lield Wkirg, HRYMixdPe was
oG @g@@%%g@% RO PR i e
N;pgséiggn@j@@ ?W@!)hyﬁr)@éiﬁﬁﬂé%)gi .5) ,ofltered and evaporated under

red(n&ﬁ-pl@mo Iycemioe plas pylfe (8- toloromebiioviepduemyty-2,3Hahyiding: sol vent
of IRk AedRIEL SRR el TG eee Oﬁgwﬁjpound 64) a) Synthesis of

7-(3-fluoromethyl-phenyl)-2,3-dihydr pyrido[2,3-bl[1,4]oxazine By the
same method as in the step b) of Example 45,
"H-F R(GIDC2; 3360M/del-iH= Byi2de] 218 2084 2Hx@8nes, @)0mg, 0.46mmol),
MS@E@W@@ p,hemyl boronic acid (71.6mg, 0.51mmol), palladium
trlphenylphosphlne (26.9mg, 0.023mo1) and potassium carbonate
(129mg 0. 93mmol) were dlssolved |n a solvent of tetrahydrofuran/water

In a 25ml flask, (6 chloro- 5-n|tro-pyr|m|d|n -4- onxy) -acetic acid methyl ester (280mg,
1.1mmol) and tin tetrachloride (849mg, 4.5mmol) were dissolved in hydrochloric acid (7ml)
and heated for 1 hour at 807]. The reaction mixture was cooled to room temperature and
neutralized by adding 10% sodium hydroxide solution dropwise, and the formed solid was
removed by filtration. The filtrate was extracted with ethyl acetate, and the combined organic
layer was washed with saturated saline solution, dried over anhydrous sodium sulfate (Na,SO,),
filtered and evaporated under reduced pressure. The obtained yellow solid mixture (107mg)
was used in the next step without further purification.

'H-NMR(CDCl3, 300MHz); § = 8.58 (s, 1H), 8.19 (s, 1H), 4.95 (s, 2H), 4.33 (br s, 1H).
MS(ESI); 152.0(M*+1).

¢) Synthesis of 6,7-dihydro-5H-pyrimido-[4,5-b][1,4]oxazine

In a 10ml flask, the mixture of 5H-pyrimido-[4,5-b][1,4] oxazin-6-one (107mg, 0.58mmol) was
dissolved in tetrahydrofuran (3ml) and then cooled to 0'C. 1.0M Lithium aluminum hydride
dissolved in tetrahydrofuran (1.15ml, 1.2mmol) was added thereto dropwise and the
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to obtain
7-(3-fluoromethvl-phenyl)-2,3-dihydro-IH-pyrido[2,3-b][1,4]oxazine as

W @Eoney Eith6(92mg, 85.9%). 25 'H-NMR (CDC13, 300MHz); 6 = 7.83(d,9-2010-00282

J=1.9Hz, 1H), 7.43-7.32(m, 1H), 7.30-7.28(m, 1H), 7.22-7.16(m, 1H),
7.07-6.98(m, 2H), 4.49-4.41(m, 2H), 3.96(br s, 1H), 3.51-3.42(m, 2H).
MS(ESI): 231.0 (M'+1). 30 b) Synthesis of

Q@W@QMQH’%@%&%M% GhdlyeseaeHaY ranSiilioReR5IIRMHE- After

rido[2,3-bl[1,4]oxazin-1-yll-m e By the same method as in the
coo %/%gpt%;og\f éﬂ A@alf ( eﬁﬁoﬂt{} % HWW gygra %%I LIIH)I’] and water were added
in thigiefofR, B }jand)cha riseti@L mbhoasHipalys filtered and the filtrate was extracted
w.tﬁ ér@ibammm@@wﬁ@y@bdaﬁm%@ Wﬁ&%ﬂe@vﬁ@m&l% ine solution,

I ey e

Th‘%éﬁﬂﬁé?é?@?é’%?' HyL 8D BW@QQHW&%M%Q%WWWMW(@SO' vent
of dictaoponethstheab@bidn2yBreisoridr eeygdey)3-b][1,4]oxazin-1-yl}-methanone
as white solid (180mg, 98%). 5 'H-NMR(CDC13, 300MHz); 6 = 8.25(d,
L 9=2.3Hz, 1H), 7.98-7.83(m, 1H), 7.72(s, 2H), 7.42- 7.32(m, 1H), 7. 15{b
H-NVRAER Cloy 00MI825 06(2 o) Ui 7-947 (A2 AFOAdE- @‘béﬁi Sy (brs, 1H),
3.43 2854 BRH) MS(ESI) 520.9 (M'+1). 10 c) Synthesis of
Mg@é dirogng-41yydroxy_phenyl)-[7-(3-fluoromethyl-phenyl)-2,3-dihydro-
pyrldo[ I[1,4]oxazin-1-yll-methanone By the same method as in the
step d) of Example 45, (3 5- dlbromo 4 methoxy phenyl) [7- (3-

yl)- m@am@eo 31mmol) lithium bromlde (108mg 1. 24 mmol) and plperazme

n @ reacte%ggt 1%%@’%&%%9 SSHM%S tco’itld eéQp@ i ﬁ’{gldﬁ Em%l) and

tnez@@raumdm-ﬁyéwbﬁ%gpﬁ%mﬁ@wﬁmwm G e rgggtion
mixtleg2336-tiljloAiesanithdxy!benaiyiackdora) e S Oninjt©. $Btith(BOwksgidéd %Nd stirred at
ool MBLERAOD AN 9165 Rl defrie s RSO, 4 e

), 7.48 6(m, 1H) 727713%’(1y 2H), 7.12-7.0

nonchgéﬂu@(ﬁ?"inqynﬂ t?é@%é&ﬁo 255 e ﬁw@qwmqy@m@%@m ne
siliGgetlebgisgivith a solvent of dichloromethane:n-hexane=1:1.
4-[1-(3,5-dibromo-4-hydroxy-benzoyl)-2,3-dihvdro-IH- pyrido[2,3- 25

iR U opégéé A AT a2 (m. 20
4.02-3.99 (m, 2H), 3.95 (s, 3H
MS(ESI); 427.9 (M*+1).

e) Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(6,7-dihydro-pyrimido[4,5-b][1,4] oxazin-5-
yl)-methanone

In a 10ml flask, (3,5-dibromo-4-methoxy-phenyl)-(6,7-dihydro-pyrimido[4,5-b][1,4]oxazin-5-
yl)-methanone (26mg, 0.06mmol), lithium bromide (16mg, 0.18mmol) and piperazine (8mg,
0.09mmol) were dissolved in N,N-dimethyl formamide (1.0ml) and heated at 1000 for 6 hours.

The reaction mixture was cooled to room temperature, evaporated under reduced pressure, and
diluted by adding water. The diluted reaction mixture was neutralized with diluted
hydrochloric acid, and the formed white solid was filtered to obtain the target compound 62
(25mg, quantitative yield).

'H-NMR(DMS0-ds, 300MHz); & = 10.6 (br s, 1H), 8.73 (br s, 1H), 8.49 (s, 1H), 7.79 (s, 2H),
4.52-4.49 (m, 2H), 3.93-3.91 (m, 2H).
MS(ESI); 413.9 (M*+1).
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By the same method as in the step b) of Example 49,
7-bromo-2,3-dihvdro-IH-pyrido[2,3- b][1,4]oxazine (120mg, 0.56mmaol),

W @R20egiz48488le boronic acid (90.2mg, @®61mmol), palladium 30 9-2010-00282
triphenylphosphine (32.2mg, 0.028mo1) and potassium carbonate
(154mg, 1.12mmol) were dissolved in a solvent of tetrahydrofuran/water
(3m1/0 5m1) and reacted at 800 for 6 hours to obtain

Ex &% hydro IH- pyr|d0[2 3-bl[1,4]oxazin-7- yII -benzonitrile as pale-green

pvrvdetm slzmﬁlcmam 1 Mﬂlﬂmﬂw 42(m 2H) a. OO(br S 1H)

3.51-3.44(m, 2H) MS(ESI): 238.0 (M'+1). 5 b) Synthesis of
b

By %ﬁﬁ]@ WS" Qd(ﬁ%u?dll’ﬂ?d?@ﬂ )p‘}an%SPE“Q kﬂﬁ 1166@82%?-@ %h%ﬁz"(ﬁhﬁ}’ﬂ@o[z 3

o[ 1(0bdens: Q150myNa1EHBWIoromediyie oy ERasy) obior(de 2y 8mmo)

pal Rt g %H&?ﬁﬂ%@%'é\% %3&5'90 BRI &lﬁi%f@fi ,0.93mmol)
ethan a

dlchlorom 0 (3m1) and react t room temperature fo ours to
Werskﬂgﬁﬁ) Zief]l 1{335sa]i%rﬁé t&t}ﬂg@f an/water (3ml/0.5ml), and reacted at 800J for 6
houn@WZQb]@m?aiﬁihﬂdommﬁbylﬁmmt’r&BlpﬂimdazttH?pyﬂldo{a?ﬁ@]{lrﬂ@wmmhlte

gqhg%gcg@g%n 6%). 'H-NMR(CDC13, 300MHz); 6 = 8.28(d, J=2.3Hz,

1H), 8.18-8. 08(m 1H), 7.76-7.67(m, 4H), 15 7.56-7.46(m, 2H),

4.55-4.48(m, 2H), 4.04-3.97(m, 2H), 3.95(s, 3H). MS(ESI): 527.9 (M'+1).
H- W[ﬁﬂﬁ@hg 8POMHz); 6 = 7.80(d, J=1.9Hz, 1H), 7.75-7.65(m, 2H), 7.62-7.50(m, 2H),

7.04B BB nemardetyaraxy2peraos(ir 2, 1y epcs by riinf2,3- bif
Séfgl -7-¥l|-Renzonitrile 20 By the same method as in the step d) of
M Kgﬁ%’w @-(3 5-dibromo-4-methoxy-benzoyl)-
2,3-dihydro-1H-pyridof2,3-blfl,4loxazin-7-yll-benzonitrile (116mg,
b) G@Rhestolyf litf3 8 bosooritenéiHoryepHEBBRITAGH rEfhabioimettazipisc(20rpG:dihydro-

Dvr%&g@mﬂ)m% 'f%fPll‘fﬁ&Héh%é\' dimethyl formamide (3m1) and reacted

at 10017 to obtain the target compound 65, i.e., -11 3,5-dibromo-

B 106\ SRIP6 SR A5} 5o b APy RGeSl R v Bk ity dro-
1H®yaeamme][sbntb>@5r(a9(®@ng139¥@5mmmMFe(@wllso)m& BeORKYDEeBoyl chloride
(13 @4%%&#'&@%&@%%%&@%@&) vzn%%q wWad-disivédth didieRomethane

gﬁig g_d atfggE]H fern (% or 34 %(g 3b r? Z335 %?ér%]mg lzl')m hog(y pRenyI)
[7 (3- trlfluoromethyl phenyl)-2, 3 di hydro pyrido[2,3-b][1,4]oxazin-1-yl]-methanone as white
solid (192mg, 95%).

'H-NMR (CDCls, 300MHz2); & = 8.28(d, J=2.3Hz, 1H), 8.14-7.95(m, 1H), 7.78-7.72(m, 2H),
7.66-7.50(m, 4H), 4.58-4.48(m, 2H), 4.07-3.98(m, 2H), 3.94(s, 3H).
MS(ESI): 570.9 (M*+1).
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Synthesis of
(3,5-dibromo-4-hydroxy-phenyl)-f7-(4-trifluoromethoxy-phenyl)-2,3-dihydro

WO 20padaB236blfl, 4loxazin-1-yll-metha®dne (compound 66) 35 a) Synthe$i010-00282

of 7-(4-trifluoromethoxy_phenyl)-2.3-dihydro-IH-pyridof2,3-blf1,4loxazine
W02009/145456 97 9-2010-00282 By the same method as in the step b)
of Example 49, 7-bromo-2,3-dihydro-IH-pyrido[2,3- b[1,4]oxazine (90mg,
0 %%Ha&ol)o@ @%1s.tﬂrrrshrawrrrrbn&@ﬂr@r@w%é)ﬁm%%&Wﬂrénmaﬂ%mm
021mol) and potassium carbonate (116mg,
’ %Ggrgolvent of tetrahydrofuran/water
By @mmﬂf)(@r@ reah@e%leem@m Fxpmhe dbs (B Jsliomaier4-methoxy-phenyl)-[7-(3-

mfm%rrréfhwm@trImembya&m nmrmawmmmmmﬂme @865mg,

hite , solid (86m 0L C1l3, 300MHz) (
0 248 FR TR, (il MR TA sl i2) 3o’ Wil were
dissglgling$dhdipiathys Dopspide Apizad massdet H00). o MsiEs)tagmy @mpound
63, (IN:;+ (B, 54 isytmtiesigdadxy-phenyl)-[ 7-(3-trifl uoromethyl -phenyl)-2,3-dihydro-pyrido[ 2,3-

b 43ROty RN YDAtk ugegmethoxy-phenyl)-2,3-dihydr

o- pyr|d0[2 3-bl[1,4]oxazin-1-yll-methanone By the same method as in the
step c) of Example 45, 7-(4-trifluoromethoxy-phenyl)-2,3- 15 dihydro-1
H- Nwri(ﬁtpmbmwdmzml(ssm 328thoBH.09-8.01(m, 1H), 7.78(s, 2H), 7.74-
7 5% dibyone-4-methovy-heazayshpijde (138mg, 0.42mmol) and
M Sg%%?yéggé%@aﬁ 6mmo|) were drssolved in dichloromethane (3m1)
re om temperature for 3 hours to obtain (3,5-dibromo-4-
methoxy-phenyl)-[7-(4-trifluoromethoxy-phenyl)-2,3-dihydro-pyrido[2,3-b][1
M 1-yl]- methanone as Whlte solid (115mg 69. 8%) 20
D

-0 h%ﬁ)((WQH_Ql hydro-

(3 5 dlbromo 4- hydroxyphenyl) [7(4 trlfluoromethoxyr -phenyl)-2,3-dihydro
a) S/AMEel 3R AlBxRA -l mStBangRrBY, (e ERPS BIFIAsk gD the

siep d) of Example 45, {3,5-dibromo-4-metho

BY dhR YO BRHA) FriG-5% Bh AR ST O R otidei2
b[ 1a@ihexé2ibeniENOmdL 9dwdimiolith iBqali roethwliden¢@B mzpranicSasdo(y Afchg, 0.51mmol),
parraurerrﬂzrﬂ%é ANV Y w&eﬁ@pﬁgmm&m@(mm 093mmol)

wer soTNed 3 SOV Of RRehydroturamvaicr (o 0.4 S reaciod SR8 For 8 hours

to @thfbl iberheonmgimtRygmers By daritloyosrtthd Rl bHensgiog, ssdmyersolid

(92mgysBlold).3-b][1,4]oxazin-1-yl]-methanone, as white solid (54mg, 48%).
W02009/145456 98 9-2010-00282 'H-NMR(CD30D, 300MHz)' 6=

8.17(d, J=2.3Hz, 1H% 80853 1H) 7.78(s, 2H), 7sog
'H-NMR (EDCls, 300MH2): & = 7.83(d, J=1.9Hz, 1H), 7.43-7.32(m, 1H) 7.30-7.28(m, 1H),

7.22-7.16(m, 1H), 7.07-6.98(m, 2H), 4.49-4.41(m, 2H), 3.96(br s, 1H), 3.51-3.42(m, 2H).
MS(ESI): 231.0 (M*+1).

b) Synthesis of (3,5-dibromo-4-methoxy-phenyl)-[ 7-(3-fluoromethyl-phenyl)-2,3-dihydro-
pyrido[2,3-b][1,4] oxazin-1-yl]-methanone

By the same method as in the step ¢) of Example 45, 7-(3-fluoro-phenyl)-2,3-dihydro-1H-
pyrido[2,3-b][1,4]oxazine (81lmg, 0.35mmol), 3,5-dibromo-4-methoxy-benzoyl chloride
(173mg, 0.53mmol) and triethylamine (984£, 0.72mmol) were dissolved in dichloromethane
(3ml)
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7.3 1(m, 2H), 4.50(t, J=4.6Hz, 2H), 4.02(t, J=4.6Hz, 2H). MS(ESI): 572.9
(M'+1). 5 Example 67) Synthesis of

WQAzieg14156dibromo-4-hydroxy?bengsyl)-2,3-dihvdro-IH-pyrido[2,3-  9-2010-00282

b][1,4]oxazin-7-yll-phenyl}-ethanone (compound 67) a) Synthesis of
1-[4-(2,3-dihvdro-IH-pyrido[2,3-bl[1,4]oxazin-7-yl)-phenyll-ethanone 10 To
3m1 of tetrahydrofuran/0.5ml of distilled water,

and7r&l’c@é6%m2fo%r9|'¥8fﬁ’68£dr9¥&d@i%§rs %[Jabﬂm( 216 KR0S SATIRAN)-[ 7-(3-

fg%?%phen r&%‘éﬁh@md é@gﬁpﬁ molﬁ)xﬁaw ﬂf}%rt()%],?{\[@te lid

(180n@RAfYYI) were added and stirred at 80C for 2 hours. After completion of
the reaction, the mixture was extracted ethyl acetate, and the combined

1 laye at 4)
O SRR et ot ot RN e 72
7.3¢2eBrystdllizéeFrom /finexdil 498-6idk0YI etherts/obfdimn. 2H), 4.06-3.98(m, 2H),
395(1{48&8 3- dihvdro IH-pyrido[2,3- b][1,4]oxazin-7-yl)-phenyl]-ethanone as
9\/\553 (BIMY, 62%). 'H-NMR(CDC13, 300MHz); 6 = 8.01 (d,
84Hz 2H), 7.89 (d, J=1.9Hz, 1H), 7.60 (d, J=8.4Hz, 20 2H), 7.09 (d,
J=1.9Hz, 1H), 4.47 (m, 2H), 3.96 (br s, 1H), 3.48 (M, 2H), 2.64(s, 3H).
c) MB(E®6ds 255.0(RE+di dhS4hyuesiy-phenyl)-[ 7-(3-fluoromethyl-phenyl)-2,3-dihydro-

pvrﬂerdrhblbﬁﬁﬁéi@mgpvﬁ:fﬂ&tﬁwébenzoyl) 203 dihydro-IH-pyrido[2,3- b][
oxazin- en -e
oy e S e R M S T F R B S o AR beny 73

C{l@mﬁ@yl @%M%M@ﬂydum%&mmwwmmmude (287rip2mg,
0. 3ﬁa~8ﬁdsr)mml)|mtﬁr§rdiﬁa@|‘(@@tim di@ﬂomﬁwtfmaep@&aihﬁemm@ (0.32nndol) were
disoRITIoN WA add ?‘E'otheret g&%&‘ 18 gd 24 jpom %E“B‘%La%e [ HBound
Tours. After comp fetion of the rea '[IOI‘]B n water dropwise. Sthe P
64, migtu r@@ﬁ&@(ﬂ%@@ﬂ@ﬁh EhéﬂYBrb?ﬁétﬂa?f@m&t#br'tﬁaeewm%%g@WQaRY%dO[Z 3
b][1a4]exariasl diilechahatods anhkidscuisdyaditmy sulfate (Na2S04), filtered and
evaporated under reduced pressure. The residue was purified by column
chromato rap on amine silica eluting with a solvent of
R RS e BokiledrtatiiltHe PSR Mt bolidets i 42
7. sqmgm)aféa?t@' 186taizH), 7.12-7.03(m, 1H), 4.55-4.46(m, 2H), 4.06-3.98(m, 2H).
MS@E@r) R ihrgmo -4-methoxy-benzoyl)-2,3-dihydro-IH-pyrido[2,3-b][1,4]
oxazin-7- yl]-phenyl}-ethanone as white solid (119mg, 94%). 35
W02009/145456 99 9-2010-00282 'H-NMR(CDC13, 300MHz); 6 = 8.31
Exaenphe-5pHz, 1H), 8.05(br s, 1H), 8.00 (d, J=8.4Hz, 2H), 7.73 (s, 2H), 7.48

Syrftheds8. 4HZof2H) 44543.. (msam}ome.hmdm (B - BN R/BR0{8H 34y} ido[2,3-

I) -2,3-dihydro-IH-pyrido[2,3-

a) Synthesis of 4-(2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazin-7-yl]-benzonitrile
By the same method as in the step b) of Example 49, 7-bromo-2,3-dihydro-1H-pyrido[2,3-
b][1,4] oxazine (120mg, 0.56mmol), 4-benzonitrile boronic acid (90.2mg, 0.61mmoal), palladium

triphenylphosphine (32.2mg, 0.028mol) and potassum carbonate (154mg, 1.12mmol) were
dissolved in a solvent of tetrahydrofuran/water (3ml/0.5ml) and reacted at 800J for 6 hours to
obtain  4-(2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazin-7-yl]-benzonitrile as pale-green solid
(81.7mg, 62%).
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b][ 1,4]oxazin-7-yll-phenyl | -ethanone In a 10m1 flask,
1-{4-[1-(3,5-dibromo-4-methoxy-benzoyl)-2,3-dihydro-IH-pyrido[2,3-

WDt asazin-7-yl]-phenyl}-ethanoned@19mg, 0.22mmol), lithium bromige010-00282
(189mg, 2.2mmol) and piperazine (28mg, 0.33mmol) were dissolved in
3m1 of N,N-dimethyl formamide, and then 10 stirred at 100C for 2.5
hours. After completion of the reaction by adding water dropwise, the

H-RKR{EDUAS Bsbsicy B@W?;Hﬁecﬁ'fﬁ%diﬂ@”%l?k'r@wﬂ}m WY§4S

95iericon
’ 0?@%‘3?%% P S AL AT A A e orget

M SEerhp8ana 67 +1., 1-{4-[1-(3,5-dibromo-4-hydroxy-benzoyl)-2,3-
dlhydro IH-pyrido[2,3-b][1,4]oxazin-7- yI] phenyl} ethanone (65mg 56%)

J%@MMLH@O@MH) 2.64 (s 3H) MS(ESI) 530. 9(|v| +1) 20

By Ekansphe68thyithaesis ahe step c) of Example 45, 4-(2,3-dihydro-1H-pyrido[2,3-

][4 SO A B SHRE PASIMY-b 2o NS XYY b a3l e RGN Wioride

14 yr do[ 3-bl 1 4Joxazin-1-yll-methanone (compound 68) a) Synthesis of

) SR IREBYIEE- G B STELE SR e A o hane
(3”3)Tﬂ1d)ﬁ'ee¢taihyﬁmauemmum thstdlddusaterobtain 4-[1-(3,5-dibromo-4-methoxy-

benzoRRIR ity iidoRy S BRTE So ik Flor e dBO g . 3 namal) (120mg,
- % ethoxy -5-(4,4,5,5-tetramethyl-[1,3,2] dioxaborolane-2- yl)-pyridine

mg 0.45mmol), potassium carbonate (103mg, 0.74mmol) and tetrakis
triphenylphosphine palladium (129mg, 0.lmmol) were added and stirred at

'H-RAfR{eDEhosoeMm Afierscorppietion=ofihe rﬁ@ctém ﬁws@wxwr)e Wa6.7.67(m, 4H),
) it anlc layer was dried
. 5§\ﬁ@g§3%ﬂo%§ggé%ﬁ??ﬁfﬁ?g%é@?@bw d evaporated under
MES 847 EM¥stite. The residue was purified by column chromatography
on amine silica eluting with a solvent of dichloromethane:methanol=40: 1.

o Thesfiaglians coptaining, the-piedyeh wekri6R/I 860, ANEEY ARRERIRANR do2,3-
obtain /-(5-methoxy-pyridin-3-yl)-2,3-dinydro-IH-pyrido|[2,3- b||1,4]oXazine
m%ﬂ%@ﬁ&é&l&?%ﬁ!%&%) 35 H-NMR(CDCL3, 300MH2); 6 = 8.37 (d
By Jhel sz MEHIROBa2 0 (theJsteh el Bkl 835 di-(I=(3 St A Ry -
2 3%19%(6 HERyAE 2 Hb) .4 8xEBIn ZH); Eeﬂgoﬂi)trrlﬁe 1"@1&7%2 (so. %m%lﬁs (mhlum
brogl Méﬂ% %238%an el\x/lna- E)' pe\r/gg %g ?Z(y 1454 mmo QW(zerOelé) ssoq ec%ntRl N-dimethyl
fOH(QISL@lﬁ?éﬂi@nﬂ-f?@m@)ﬁyljﬂ‘@ﬁyﬁb[mglmmﬂygﬁyﬁ@irﬁ%-w)ré;fﬂ-ﬁ%@rdtbmmo—
A-hiptiodplEed- &) 1 230k ainolHMHponRIGI 210 E1,4] oxazin-7-yl] -benzonitrile, as white solid
(49mg, 43%).

'H-NMR(DMS0-ds, 300MHz); & = 8.36(d, J=2.3Hz, 1H), 8.29-8.19(m, 1H), 7.90(d, J=8.4Hz,
2H), 7.80(s, 2H), 7.71(d, J=8.4Hz, 2H), 4.51-4.42(m, 2H), 3.97-3.87(m, 2H).
MS(ESI): 513.9 (M*+1).

Example 66)
Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-[7-(4-trifluoromethoxy-phenyl)-2,3-dihydro-

pyrido[2,3-b][1,4]oxazin-1-yl]-methanone (compound 66)

a) Synthesis of 7-(4-trifluoromethoxy-phenyl)-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine
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Ina 10m] flask,
7-(5-methoxy-pyridin-3-yl)-2,3-dihydro-IH-pyrido[2,3-b][1,4]oxazine (72mg,

W@&20090481a8) and 3,5-dibromo-4-metBoxy-benzoyl chloride (146mg,  9-2010-00282

0.45mmol) were dissolved in dichloromethane. Triethylamine (0.21m1,
1.50mmol) was added thereto and then stirred at room temperature for 3
hours. After completion of the reaction by adding water dropwise, the

By W%é"fﬂét%r%qﬁqwé' ‘55"8(%9 gaﬁ%r‘iﬁ?ﬁo@@@lﬂ}ﬁﬁo 9%‘,‘%0[23
1 er was dove anhﬁ Ig}égs ‘?‘5 m sulf gﬁmﬁ]%804 l{é ol
o0 R A T R D T R R B B S0,
pallegiummtii Qh@@fﬁ@ghﬂ]ﬂ@‘bﬁﬂﬂrﬂ@émﬂt}a@éﬂmm %ﬁ@@ﬁ%ﬁﬂéﬁmg 0.84mmol)
wedigRIRIGMthaRe N6 ractipns meniainingheseustivarg-aaisotedoadthours

evapora obta
o BH ety S eyl 22 vk pchfa 3 o s e
SO"FA@@[‘ESG%YQA]oxazm 1-yl-methanone as Whlte solid (116 mg, 73%). 15
'H-NMR(CDC13, 300MHz); 6 = 8.30 (d J 2.7Hz, 1H), 8.26 (d, J=2.3Hz,

! Rgg%%l%b@aoﬁ'ﬁ@ R0, Y7205 2, gégyz 5%“’**1?%8““2“)
g R, 3

49 442 m 2H 395(brs 1H) 351 43(m, 2H
MS(ES)dBSrmr(M&h)ydroxy_phenyl)-[?-(5-methoxy_pyrldln-3-y|)-2,3-dihydro-
pyrido[2,3-bl[1,4]oxazin-1-yll-methanone In a 10m] flask

R L T e

PRI p|peraz|ne (27mg 0 32mmol) were

oy diesalyes maama@f N, mpthylofcsemwuse za(adﬁhaaramﬁ&gtph@% 23
ea :
dih (aeo-nlnx \ﬁgs%r ﬂﬁﬂf%&% we %%%éldlgt%%ﬂljl tIZ (%p @\ﬁf?lﬁ%’ Xybenzoyl
chi ‘PfWﬁ'OQ‘ﬁ%??@ a&id2mRelorPRd d e sty AraiSgi e R4 ar%@ﬁ@ﬁ@d WS cibtRpbeed in
dichlataneihbee (@sl)lting satidd\@ sdararystptizeceifons meilsan abtai o (Bialititemo-4-
e by o) 2 o s L oreant -
methapque g Wi é(%&% %é’ﬁgy hanone (40mg, 37%).
'H-NMR(CDC13+CD30D, 300MHz) 6 = 8.22 (d, J=2.7Hz, 1H), 8.19 (d,
H Mb@ck“éo&%%b% s, dbld7 -8 s, 11—‘1)’8705 9.6 r%HiH o408 91y, 7.43-
T Gy e 4 ol 5 i e
M%E&\i/di%ﬁ(?(?ﬂtr'rﬂhoromethyl phenyl)-(7-methyl-2,3-dihydro-pyrido[2,3-
b][l 4ona2|n 1- yI) methanone (compound 69) W02009/145456 101

By the same method as in the step d) of Example 45 (3 5-dibromo-4-methoxy-phenyl)-[ 7-(4-
trifluoromethoxy-phenyl)-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-1-yl]-methanone (110mg,
0.29mmol), lithium bromide (65mg, 0.75mmol) and piperazine (25mg, 0.29mmol) were

dissolved in N,N-dimethyl formamide (3ml) and reacted at 1000] to obtain the target compound
66, i.e, (3,5-dibromo-4-hydroxy-phenyl)-[ 7-(4-trifluoromethoxy-phenyl)-2,3-dihydro-
pyrido[2,3-b][1,4] oxazin-1-yl]-methanone, as white solid (54mg, 48%).
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added thereto and stirred at -20C for 30 minutes.
5-methyl-2,3-dihvdro-IH-pyrido[2,3- b][1,4]oxazine dissolved in

WOR0oatintetey| acetamide (1.0ml) wa®@&dded thereto dropwise and 5 th&2010-00282
stirred at -20C for 20 minutes, and then stirred at room temperature for 15
hours. Water was added thereto and the mixture was extracted with
dichloromethane, and the combined organic layer was dried over

'H- ﬁi'ﬂm B%§%M&E'f§teé'¥ %SPﬁbl-Wt;rg AB8§\RBORIBA WRHEY 50(m, 2H),

7 Tk eatte 8 e K erga oo é‘ueng%??cery“a' zedto

MSERYrEX9 Biiriflioromethyl-phenyl)-(7-methyl-2,3- 10
dihydro-pyrido[2,3-b][1,4]oxazin-1-yl)-methanone, as white solid (176mg,
80/|02 5Q-NMR(DMSO -d6, 300MHz); 6 = 11.27 (br s, 1H), 7.67-7.75 (m,

(d, J=8.4Hz, 1H), 4.34 (m, 2H), 3.84 (m, 2H), 2.13 (s, 3H).
S/nmeasw\ ahkg 1(111441 (3.5 ¢ REQRIS-PYSIrOnTReaZeV}-2.3-dihydro-1H-pyrido[2,3-

b][1&]5»@5mW}%W@>@hahmlMM&lhhml-4-yl)-2,3-d|hvdro-pyr|do[2,3-
b][1,4loxazin-1-yll-methanone (compound 70) 20 a) Synthesis of
7-(1H-indol- 4 )-2,3- dlhydro IH pyr|d0[2,3 bl[1,4]oxazine To 3 ml of
a) Sythes st 11423y e @pxazin- -7-yl)-phenyl] -ethanone
To Bbionfo@t@hjmﬂmﬂmﬂl&@yhdﬁ[m&lm maazmbr@@-er&gl Y BBrhirhpyyjdo[2,3-
b] [f’zl txdrme (S8R IRY ko 2- lanRodiy B @5@%8‘9 potassium

St R T Pﬂ e e —

wergrogded! el Attitsgral &JSCNr@éﬁdmwpletMtﬁbmﬁ@If@aat% mem@mmum Wwagure was
extesteaciedIvitaath dnaceiaienaneethergambined \osganiclayer wgdogdsodium

ro | 4
s oo R B S Bl O P AT o oo
feCfdﬁt%\hffm’e l&neareex @ith %l%'@»r{/&ﬁfﬂ%f Eﬂc@ﬁ&?&ﬁe&ﬁé%é e d%'dS?[Z 3
b] [ THiexsactivny -phatipetgrtbeepeodi otwealia (B@iigotethpand evaporated to
obtain 7-(1H-indol-4-yl)-2,3-dihydro-IH-pyrido[2,3- b][l 4]oxazine 30 as
whlte solid (130mg). 'H-NMR (CDC13, SOOMH% =8.41 (br s, 1H), 7.96
FRGR3300M ) g7 304 (8) J7845, 250 (£ 8%id) 718K g 1HL 5 84 {9, =8.4Hz,
ZHHFIP%QLE%&GHZJH& K47 (. 24), 3199,(8r 691, 3143)(M,.3R) (A6 )3H3.91 (br
glyl)zg;},@@\,(ml)ZH) 35 MS(ESI): 252.1 (M'+1). b) Synthesis of
%5 dibromo-4-methoxy_phenyl)-[7-(1H-indol-4-yl)-2,3-dihydro-pyrido[2,3-
b][ 1,4]oxazin-1 -yll- methanone Ina 10ml flask
b) 7-8yrthesisl-40f])-2134 Horgiect PIyIheNZQw
bHWQﬁ@QWiW@nM 00282 0. 52mmol) and

In %@Sﬂfﬁ %%4”(‘5&“8’%&8%%&58?5 196 2 AR PRGN M Eli%none (59mg,
0.23mmol) and 3,5-dibromo-4-methoxy-benzoyl chloride (287mg, 0.87mmol) were dissolved in

dichloromethane.  Triethylamine (0.32ml, 2.3mmol) was added thereto and then stirred at
room temperature for 12 hours. After completion of the reaction by adding water dropwise,

the mixture was extracted with dichloromethane, and the combined organic layer was dried over
anhydrous sodium sulfate (Na;SO,), filtered and evaporated under reduced pressure. The
residue was purified by column chromatography on amine silica eluting with a solvent of
dichloromethane. The fractions containing the product were collected and evaporated to
obtain  1-{4-[1-(3,5-dibromo-4-methoxy-benzoyl)-2,3-dihydro-1H-pyrido[ 2,3-b] [ 1,4] oxazin-7-
yl]-phenyl} -ethanone aswhite solid (119mg, 94%).
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dichloromethane. Triethylamine (0.36m1, 2.59mmol) was added thereto

and then stirred at room temperature for 3 hours. After completion of the
WOeanlianchycadding water dropwise, tB@ mixture was extracted with  9-2010-00282

dichloromethane, and the combined organic layer was dried over 5

anhydrous sodium sulfate (Na2S04), filtered and evaporated under

reduced pressure. The residue was purified by column chromatography

'H- &W%ﬁ%ﬁ"%l@w?ﬁ% Wighsa &P'}{e{@% ‘il@ '96@1(‘6?@‘%!16 g. B@(Uaﬁ‘—t@ﬂﬁz 2H),

S SRR S B s

M SORS! )4 e M- 1 3)1]-methanone as white SO|Id (129mg, 64% in two steps).
10 'H-NMR (CDC13,300MHz); 6 = 8.37 (d, J=2.3 Hz, 1H) 8.30 (brs 1H),

Abapnes]. 9 (M +1) 15 c) Synthe5|s of
In (&5 mimrommeekhydrpmyl-memb)dﬂ\dlhhnﬂdody%wk@@'ﬂBwﬂlwfpyﬂd@@%[2 3

b][Plﬁ&éﬁﬁ%ﬁﬁﬁ"ﬁﬁ%fﬁ%{mﬂ@%ﬂ@@doﬁﬂimlﬁr) ithiym bromide (189mg, 2.2mmo)
bromo-4-méthoxy-phenyl)-[ 7-(1H-indol-4- -dih y ro pyri o[ ,3-
e S R TN B 6 S5hh 0 Dbl SR 2. 3 then

stin(@#a@rhg)°C. 83rAmbuend AlGpipedioe Qﬂmﬂgaﬁanmymgu ngereteissaivaest, the
mixflre %%NMW&BX&%@%H%(RMD@)%WM wdw&ﬁ’oﬁ& 386C ffedormed

o S R TSRS R B

methang! ﬂq@twmémamtﬁlt’e@éd and- %@h&ﬁwﬂlﬂﬁ%@tm@d%ﬁebml) -2,3-

dihyerstingysrliveas | 1egexaiallizog- fiesmy methanak emhiased)e target
compound 70, i.e., (3,5-dibromo-4-hydroxy 25

phenyl)-[7-(1H- |ndoI 4-y1)-2,3-dihydro-pyrido[2,3-b][1,4]oxazin-1-yl]-metha
HNOHRUEPIRRCEUTR. PONKAR (DSBS 4 B03ERbEs 1Hk)B.00 (d,
J=El0HG 248, 5, 1+, BH)S(d0 (- -8 Mtz TH), BE0Gn(hes), ) (B2-05 22M)s7389

7.32 (m, 1H), 7.11 (m, 1H), 6.98 (d, J=6.9 Hz, 1H),
M%%SI} (b?{”sb(m%ﬁ? 49 (m, 2H), 3.94 (m, 2H). 30 MS(ESI): 527.9 (M'+1).

Example 71) Synthesis of
Exd@ygetBiomo-4-hydroxy-phenyl)-(2,3-dihvdro-pyrido[4,3-bl[1,4]oxazin-4-yl)

S/rftmﬁ@aepn?ﬁl@%f%r%lq ﬁ?@ff(&?éﬁﬁ@d{ﬁ)d[ﬂ% %@t‘lﬁbﬁ‘vzﬁm%hﬂa@'ﬂ) 2.3 d|hydro
n
_1_

pJLgC Sth ' T T T 5 Shered in tetrahydrofuran (8m1)
and the mixture was dlssolved under heating. After cooling to room

a) S@iRERIUTa SR i3SI QiABo-1H-pyrido[ 2,3-b] [ 1,4] oxazine

To 3ml of tetrahydrofuran/0.5ml of distilled water, 7-bromo-2,3-dihydro-1H-pyrido[2,3-
b][1,4] oxazine (80.0mg, 0.37mmol), 3-methoxy-5-(4,4,5,5-tetramethyl-[1,3,2] dioxaborolane-2-
yl)-pyridine (105mg, 0.45mmol), potassium carbonate (103mg, 0.74mmol) and tetrakis
triphenyl phosphine palladium (129mg, 0.11mmol) were added and stirred at 80°C for 4 hours.
After completion of the reaction, the mixture was extracted with ethyl acetate, and the combined

organic layer was dried over anhydrous sodium sulfate (Na,SO,), filtered and evaporated under
reduced pressure. The residue was purified by column chromatography on amine silica eluting
with a solvent of dichloromethane:methanol=40:1. The fractions containing the product were
collected and evaporated to obtain 7-(5-methoxy-pyridin-3-yl)-2,3-dihydro-1H-pyrido[2,3-
b][1,4] oxazine aswhite solid (72mg, 80%).

'H-NMR(CDCl3, 300MHz2); & = 8.37 (d, J=1.7Hz, 1H), 8.29 (d, J=2.7Hz, 1H), 7.83 (d, J=2.3Hz,
1H), 7.29  (m, 1H), 7.05 (d, J=2.3Hz, 1H), 4.47 (m, 2H), 3.98 (br s, 1H), 3.92 (s, 3H), 3.48 (m,
2H).

MS(ESI); 244.0(M*+1).
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added thereto dropwise. The formed solid was filtered to obtain the target
compound 71 as W02009/145456 103 9-2010-00282 white solid (78mg,

W @AY/ 1454596/1R(DMSO-d6, 300MHz)1@= 9.01 (s, 1H), 8.44(d, J=6.6Hz,9-2010-00282
1H), 7.82(s, 2H), 7.53(d, J=6.3Hz, 1H), 4.60-4.50 (m, 2H), 4.05-3.96(m,
2H). 5 MS(ESI); 412.9 (M'+1). Example 72) Synthesis of
(2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-bl[1,4]oxazin-4-carbonyl)-phenolat
e sodium salt (compound 72) 10 In a 100ml flask,

Hangli oled under heating. After coolln to
In éOLDJPﬂI tﬂ@éﬂevé(tslmeth@w §9ﬂMﬁBWE@<UﬂW§Q§LﬂW@yM®‘§2@SﬁQ Afxeethe (72mg,
0.3 rg ‘1§'Sed15%e ORI as SyARaratad. or| O@{’ﬁr‘n %Qéesso n%l?s&vedln

ue was dlssolve in a ) verYt of ace nd wate

dicidgramstiisishali eHY BrgE (Bhfodrdmoay Wﬁﬁtédﬁ%m%fhm%tmﬁw stirred at
roo(@ 49npgaltBd/br BIRDUAR (1B NS Cortipl.eBO0 M Ithie) rdact & B (&idihd)wé & Hdpwise, the
mIX'EUI’% W&%&%ﬁ{ﬁ o?éﬂ orgrﬁé%gne‘] atEI‘d hgcbmblrﬁ%réaaljc( (gw\)as drled over

97-3.85(m, 2H). 20 MSé% M'+1). Example73) SyntheS|s of
a”“éﬁ’ré’L&ﬁPSH%‘ A pWﬁ?Eﬂql %“%lﬁ’%ﬁ?@uﬁ@tﬂ%ﬁ%ﬁ% Biseitat The
resigu@etas Siufi mhxmnmmomwomomnewmewtmmm@ozs@m of

dlcllnfbﬁ)r%@@ﬁhe ﬂaﬁlfe fractions contalnlng the product were collected and evaporated to

e SRR e R e R,

b][%AﬂIMQZ} faﬁd’lﬂH@Qﬁhmeaﬁmbltﬁ@b@K/@@ N8l é8%kating. After cooling to
room temperature ION potassium hydroxide solution was added thereto

' SRS THRGONNS WenpyAporatad updersdiood piessis, 408 6o

re5| in a solvent of ac water’

7. 9@6??1&),1'3}1& oz R to(Bbtating TG REB BN 2D axSRKkkaH). 388 (5
3Hnon-crystalline fom (480mg, 92%). 'H-NMR(DMSO-d6, 300MHz); 6 =
M%E%@(%é"é m*98(d, J=5.4Hz, 1H), 7.47(s, 2H), 6.89(d, J=5.IHz 1H),
4.25(m, 2H), 3.95-3.85(m, 2H). 10 MS(ESI); 412.9 (M'+1). Example
74) Synthe5|s of

pvrrdo[2 3- b][l 4] oxazin-1- yI] methanone
In a 10ml flask, (3,5-dibromo-4-methoxy-phenyl)-[7-(5-methoxy-pyridin-3-yl)-2,3-dihydro-
pyrido[2,3-b][1,4] oxazin-1-yl]-methanone (110mg, 0.21mmol), lithium bromide (56mg,

1.58mmol) and piperazine (27mg, 0.32mmol) were dissolved in 3ml of N,N-dimethyl
formamide, and then stirred at 100°C for 2 hours. After completion of the reaction by adding
water dropwise, the mixture was adjusted to weak acidic condition (pH=6) with 1N
hydrochloric acid. The formed solid was filtered and washed with distilled water. The
resulting solid was recrystallized from methanol to obtain the target compound 68, i.e., (3,5-
dibromo-4-hydroxy-phenyl)-[ 7-(5-methoxy-pyridin-3-yl)-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-
1-yl]-methanone (40mg, 37%).

'H-NMR(CDCI3+CD;0D, 300MHz): § = 8.22 (d, J=2.7Hz, 1H), 8.19 (d, J=2.3Hz, 1H), 8.10 (br
s, 1H), 7.80 (br s, 1H), 7.70 (s, 2H), 7.16  (br s, 1H), 4.48 (m, 2H), 3.97 (m, 2H), 3.81 (s, 3H).
MS(ESI); 519.9(M*+1).

Example 69)
Synthesis  of  (4-hydroxy-3-trifluoromethyl-phenyl)-(7-methyl-2,3-dihydro-pyrido[2,3-
b][1,4] oxazin-1-yl)-methanone (compound 69)
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methanethione trifluoroacetic acid salt (compound 74) 15 In a 25m1 flask,

(3,5-dibromo-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yI
WQ200ettvaséhione (100mg, 0.22mmaolpwas dissolved in N,N-dimethyl  9-2010-00282

formamide, and piperazine (28.4mg, 1.5 equivalents) and lithium bromide

(76.4mg, 4 equivalents) were added thereto, and then stirred at 10011 for

15 hours. Under reduced pressure, N,N-dimethyl formamide was 20

4-h9@FB%Y§4rﬁﬂ$$rWr%E@rﬁy{V6éw%?9%€'id g1t §W$%H§@%b§%ﬁ%@%@ﬁi%ﬁ%ﬂethyl
H6to7 W$h IN h drocrlﬁ{lc aC|d an tJrre @%{ 30 ménutes Th

oo Bi g LA riddiGen DR R GG bPIpRP) wes

adaigen Fblll_@@lanﬂ@tvwad @tsawé(att@ra%sbtmﬁm w@tmetbﬂ -2, 3edihyaiioidgl-Qyrido[2,3-

b][m]téiwim&mmeaqid NTanfmmrﬁ:@alﬁta@ﬂdmgrﬂwau@m@tsqﬂeﬁﬁ% and

oo L S g v
was priderl Fhyectop 7*‘24'(&“‘5%"@#12“1@459%"7'1*@5"CDIIPJOW%'Wﬁ o the combined
orgdis () W2 AriiMbver)anBtioxe sapli en7 S)I Bintese Hf filtered and evaporated under
red&c&!j ?ésﬂlé’fom ‘}eﬂy{?ﬁg%@@%&ﬁum lr}é&q;&’allﬂ&iy 'f%ﬂ{zdl%hl oromethane to

b][1,4]oxazin-7-yll-pyrrolidin-2-one (compound 75 a) nthesis of
oDt otHL Ao SRS (%3 bif 1 ATTRAL Y S AB F-BIE Gy -2
dihiar-flaseo[ 2:-Bia) M 2x3zditiydieriEthpyorto (2 \BHIj Solifbkasme. (B26mg,

W02009/145456 105 9-2010-00282 0. 558mm01) pyrrolidin-2-one

1 8 tris(d id on alladi
RS e D AP A Rt B G idy e 1),
4.34is3 AR BiIFANTIN 2dInZtB S, a@’i‘@tawde (Iml). Cesium carbonate (Cs2CO3)
MIBeAnEsohdiAmmol) was added thereto and then stirred at room
temperature for 10 minutes, and further reacted at 150 D for 20 5 minutes

using microwave (50W) apparatus. The reaction mixture was filtered on
Exaple 835 and evaporated under reduced pressure. The resulting residue

Syntiasi putifie (B5ydaelomn 4 ¢tydrmatoaeaphy BLBiliod e gyng s ey sadvemidi 2,3-
b”gmgwwraﬂ%mrg&&na’ Iy@) fractions containing the product

were collected and evaporated 10 obtain pale-yellow solid (120mg, 98%).
10 MS(ESI); 220.2 (M'+1). b) Synthesis of

haSsHidiH ddiviodalAvgthad dydiiwarey ¢ H-pyRiatifA/SHa [ I oy eiior
To b].liéh 1 sPaDaroRY Ao e Ein? P st Petndép Sk, 2,3-dihydro-1H-pyrido[ 2,3-
b][f' 45 x(azi%edlg%o(grr}% 46@%2}%@{ bz? (f 239)5 Zfe?frdlh rqyrlo[ P_:g E]y rcF ojéborol ane-2-yl)-1H-
indole (109mg, 0.45mmol), potassium carbonate (103mg, 0.74mmol) and tetrakis
triphenylphosphine palladium (172mg, 0.15mmol) were added and stirred at 80°C for 4 hours.
After completion of the reaction, the mixture was extracted with ethyl acetate, and the combined

organic layer was dried over anhydrous sodium sulfate (Na,SO,), filtered and evaporated under
reduced pressure. The residue was purified by column chromatography on amine silica eluting
with a solvent of dichloromethane:methanol=40:1. The fractions containing the product were
collected and evaporated to obtain 7-(1H-indol-4-yl)-2,3-dihydro-1H-pyrido[ 2,3-b][1,4] oxazine
aswhite solid (130mg).

'H-NMR (CDCl5 300MHz); § = 8.41 (br s, 1H), 7.96 (d, J=1.9 Hz, 1H), 7.39 (m, 1H), 7.27-7.25
(m, 2H), 7.19 (d, J=2.3 Hz, 1H), 7.11 (dd, J=7.3 Hz, 1.4 Hz, 1H), 6.69 (m, 1H), 4.47 (m, 2H),
3.91 (br s, 1H), 3.47 (m, 2H).

MS(ESI): 252.1 (M*+1).

b) Synthesis of (3,5-dibromo-4-methoxy-phenyl)-[ 7-(1H-indol-4-yl)-2,3-dihydro-pyrido[2,3-
b][1,4] oxazin-1-yl]-methanone
In a 10ml flask, 7-(1H-indol-4-yl)-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazine (130mg,
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b][1,4]oxazin-7-nyl]-pyrrolidin-2-one (120mg, 0.547mmol) was dissolved in

dichloromethane (3m1). Diisopropylamine (1601, 0.919mmol) was added
WaReoetpsaambthen stirred at OD for 1A0inutes, and then 9-2010-00282

3,5-dibromo-4-methoxy-benzoyl chloride (180mg, 0.264mmol) was added

and stirred at room temperature for 1 hour. To the reaction mixture, water

(20m1) was added 20 and stirred at room temperature 10 minutes. The

0.55RAGIP AN EELiRIRS- EW&E&Q etbosiianl ofGe Qéﬁrﬁé%%ﬁkﬁ)%&@@f&%’ed in

dw@ﬁ%ﬁe& ST M@mﬁ“ﬁ AE5) Sv&'%éﬁ?doﬁ%wﬁ%ﬁ%mgn@e&ﬁyrred ;

rooaierapealuE fihd hﬂtaénoﬁétermanhﬂﬂ gﬁﬁétmmwby@%nwé@rm@m se, the
mix@M@pRis e aebiatn whiersplthéhanandae %dn%ebid}ﬁ%(%pa% dried over

ool b el fiee] e S p foie e e

resgggzw@ngmeqmy 69/ YPAtRrSIREparaphy on amine silica eIut| ng W|th ‘a solvent of
dictidrbr(isthackibronhe-&day dnexaoiainzay i@ , rotibytd veelel qayiicied? spd 38 aporated to
obtQH1.4]oxazin-4 @Ab%@ﬂ%ﬁo%%ﬂ&{i\ ?‘Qhﬂr’ﬂ\%ﬁm {23 gitydropyrido[2.3

ﬁgl (3,5- d|bromo 4-methoxy-bernzo % hydro-IH-pytido[2
bl f%&&ﬂH-ﬂﬁDﬂ”B&}‘?ﬁﬁW%Wéi ?ﬁ{? LTNRERNas dissolved in
dlchloromethane (2m1), and then cooled to OD. 1.0M Boron tribromide

H-RisRe{vest @b@MPr methageARy2m3 3 fi2M) o8 3y Er%d@ﬁ)j W?&Psa&'ﬁ) 7.74

s %%f @*é"%%é mé’ﬁﬁ%’aeéé’ézéé" ﬁmiﬁé)%% e S

1HR AP tHen 2tikré@F6M12h i8S, Fittered and evaporated under reduced
M Sprepsam. Jl(ive +egidue was purified by column chromatography on silica
eluting with a solvent of dichloromethane:ethyl acetate:methanol=20:1:1.

The fractlons contalnlng the product were coIIected and evaporated to
vkt OXY-RREOYIN 6 -2gbmihydro-pyrido[2,3

buMbtW@DB@@thaﬁzﬂMHz) 6=8. 22(s, 1H) 820(5 1H), 7.68(s, 2H),

In é ‘_té}f(%r 4%6?5%%}0&9459&@% oyt éﬁmh ?W ko7 4555 @ here: Bﬁr 1d%2,3-

12 (m, 2H). MS(E O&, 5. 10 The structures of
bl[’cél??ﬁ?&ﬁhﬁ%‘bf@ﬁﬁ?@ﬂ“ﬁn@ﬁé@% %%%f%pll%@'%%%‘!ﬁﬁ (r PR ASRINY!) and
pi pesazios 29200081 BYE b WO E G20 16i00237l ﬂtmmmmMWMIﬁm and
theCQMBPHNbINE. I bR 7 After completion of the reaction by adding water dropwise,
the mixture was adjusted to weak acidic condition (pH=6) with 1N hydrochloric acid. The
formed solid was filtered and washed with distilled water. The resulting solid was
recrystallized from methanol to obtain the target compound 70, i.e., (3,5-dibromo-4-hydroxy-

phenyl)-[ 7-(1H-indol-4-yl)-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-1-yl]-methanone (77mg, 64%).

'H-NMR (DM SO-ds 300MHZ); & = 11.26 (br s, 1H), 10.62(br s, 1H), 8.18 (d, J=1.9 Hz, 1H),
8.06 (br s, 1H), 7.82 (s, 2H), 7.39 (d, J=8.4 Hz, 1H), 7.32 (m, 1H), 7.11 (m, 1H), 6.98 (d, J=6.9
Hz, 1H), 6.17 (br s, 1H), 4.49 (m, 2H), 3.94 (m, 2H).

MS(ESI): 527.9 (M*+1).

Example 71)
Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone sulfuric acid salt (compound 71)

In a 25ml flask, (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-
methanone (100mg, 0.24mmol) was suspended in tetrahydrofuran (8ml) and the mixture was
dissolved under heating. After cooling to room temperature, 1M sulfuric acid solution was
added thereto dropwise. The formed solid was filtered to obtain the target compound 71 as
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white solid (78mg, 69%).

'H-NMR(DMS0-ds, 300MHz); & = 9.01 (s, 1H), 8.44(d, J=6.6Hz, 1H), 7.82(s, 2H), 7.53(d,
J=6.3Hz, 1H), 4.60-4.50 (m, 2H), 4.05-3.96(m, 2H).
MS(ESI); 412.9 (M*+1).

Example 72)
Synthesis of (2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-car bonyl)-phenolate
sodium salt (compound 72)

In a 100ml flask, (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-
methanone (500mg, 1.20mmol) was suspended in tetrahydrofuran (40ml) and the mixture was
dissolved under heating. After cooling to room temperature, 10N sodium hydroxide solution
was added thereto dropwise. The solvent was evaporated under reduced pressure, and the
residue was dissolved in a solvent of acetonitrile and water (1:1 ratio, 80ml) to obtain the target
compound 72 as white non-crystalline fom (240mg, 48%).

'H-NMR(DMS0-ds, 300MHz); & = 8.31(s, 1H), 7.99(d, J=5.7Hz, 1H), 7.49(s, 2H), 6.94(d,
J=5.7Hz 1H), 4.38-4.21(m, 2H), 3.97-3.85(m, 2H).
MS(ESI); 412.8 (M*+1).

Example 73)
Synthesis of (2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-car bonyl)-phenolate
potassum salt (compound 73)
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In a 100ml flask, (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-
methanone (500mg, 1.20mmol) was suspended in tetrahydrofuran (40ml) and the mixture was
dissolved under heating. After cooling to room temperature, 10N potassium hydroxide
solution was added thereto dropwise. The solvent was evaporated under reduced pressure, and
the residue was dissolved in a solvent of acetonitrile and water (1:1 ratio, 80ml), and freeze-
dried to obtain the target compound 73 as white non-crystalline fom (480mg, 92%).

'H-NMR(DMS0-ds, 300MHz); & = 8.30(s, 1H), 7.98(d, J=5.4Hz, 1H), 7.47(s, 2H), 6.89(d,
J=5.1Hz 1H), 4.35-4.25(m, 2H), 3.95-3.85(m, 2H).
MS(ESI); 412.9 (M*+1).

Example 74)
Synthesis of (3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanethionetrifluoroacetic acid salt (compound 74)

In a 25ml flask, (3,5-dibromo-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4] oxazin-4-yl)-
methanethione (100mg, 0.22mmol) was dissolved in N,N-dimethyl formamide, and piperazine
(28.4mg, 1.5 equivalents) and lithium bromide (76.4mg, 4 equivalents) were added thereto, and
then stirred at 10000 for 15 hours. Under reduced pressure, N,N-dimethyl formamide was
removed and water was added, and then the suspension was adjusted to pH 6 to 7 with 1N
hydrochloric acid and stirred for 30 minutes. The resulting solid was purified by medium
pressure liquid chromatography (MPLC) euting with a solvent of acetonitrile:water=90:1
containing 0.1% of trifluoroacetic acid. The fractions containing the product were collected
and freeze-dried to obtain the target compound 74 as yellow solid (50mg, 49%).

'H-NMR(DMSO-ds, 300MHz); 8.22(d, J=5.2Hz, 1H), 8.10(br s, 1H), 7.73(s, 2H), 7.24(d,
J=5.2Hz, 1H), 4.71(m, 2H), 4.51(m, 2H).
MS(ESI): 428.8(M*+1).

Example 75)
Synthesis of 1-[1-(3,5-dibromo-4-hydr oxy-benzoyl)-2,3-dihydro-1H-pyrido[2,3-
bl[1,4]oxazin-7-yl]-pyrrolidin-2-one (compound 75)

a) Synthesis of 1-(2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazin-7-nyl)-pyrrolidin-2-one
Ina5ml flask, 7-bromo-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine (120mg,
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0.558mmal), pyrrolidin-2-one (142mg, 1.668mmoal), tris(dibenzylidene acetone)dipalladium(0)
(Pd.dbag) (51mg, 0.056mmol) and xantphos (96mg, 0.166mmol) were dissolved in N,N-
dimethyl acetamide (1ml). Cesium carbonate (Cs,CO3) (364mg, 1.117mmol) was added
thereto and then stirred at room temperature for 10 minutes, and further reacted at 1500 for 20
minutes using microwave (50W) apparatus. The reaction mixture was filtered on celite 545
and evaporated under reduced pressure. The resulting residue was purified by column
chromatography on silica eluting with a solvent of dichloromethane:methanol=19:1. The
fractions containing the product were collected and evaporated to obtain pale-yellow solid
(120mg, 98%).

MS(ESI); 220.2 (M*+1).

b) Synthesis of 1-[1-(3,5-dibromo-4-methoxy-benzoyl)-2,3-dihydro-1H-pyrido[ 2,3-
b][1,4]oxazin-7-nyl]-pyrrolidin-2-one

In a 10ml flask, 1-[1-(3,5-dibromo-4-methoxy-benzoyl)-2,3-dihydro-1H-pyrido[2,3-
b][1,4] oxazin-7-nyl]-pyrrolidin-2-one (120mg, 0.547mmol) was dissolved in dichloromethane

(3ml). Diisopropylamine (160ul, 0.919mmol) was added thereto and then stirred at 0C] for 10
minutes, and then 3,5-dibromo-4-methoxy-benzoyl chloride (180mg, 0.264mmol) was added
and stirred at room temperature for 1 hour. To the reaction mixture, water (20ml) was added
and stirred at room temperature 10 minutes. The reaction mixture was extracted with ethyl
acetate (30ml) and evaporated under reduced pressure. The residue was purified by column
chromatography on silica eluting with a solvent of dichloromethane ethyl acetate=1:2. The
fractions containing the product were collected and evaporated to obtain white solid (6mg,
2.1 %).

'H-NMR(CDs0D, 300MHz); § = 8.23(s, 1H), 8.17(s, 1H), 7.68(s, 2H), 4.46(t, J=4.6Hz, 2H),
3.99-3.92(m, 2H), 3.93 (s, 3H), 3.7 (t, J=6.9Hz, 2H), 2.55 (m, 2H), 2.22-2.12 (m, 2H).

c) Synthesis of 1-[1-(3,5-dibromo-4-hydroxy-benzoyl)-2,3-dihydro-1H-pyrido[ 2,3-
b][1,4]oxazin-7-nyl]-pyrrolidin-2-one

In a 10ml flask, 1-[1-(3,5-dibromo-4-methoxy-benzoyl)-2,3-dihydro-1H-pyrido[2,3-
b][1,4] oxazin-7-nyl]-pyrrolidin-2-one (6mg, 0.0117mmol) was dissolved in dichloromethane

(2ml), and then cooled to 0CJ. 1.0M Boron tribromide dissolved in dichloromethane (0.2ml,
0.2mmol) was added thereto and then stirred at room temperature for 24 hours.
Dichloromethane (3
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ml) and methanol (0.1ml) were added and then stirred for 10 minutes, filtered and evaporated
under reduced pressure. The residue was purified by column chromatography on silica eluting
with a solvent of dichloromethane:ethyl acetate:methanol=20:1:1. The fractions containing the
product were collected and evaporated to obtain the target compound 75 as brown solid (4.6mg,
79%).

'H-NMR(CDs0D, 300MHz); § = 8.22(s, 1H), 8.20(s, 1H), 7.68(s, 2H), 4.44(t, J=4.6Hz, 2H),
3.95(t, J=4.6Hz, 2H), 3.77 (t, J=7.6Hz, 2H), 2.55 (m, 2H), 2.22-2.12 (m, 2H).
MS(ESI); 495.9(M*+1).

The structures of the compounds prepared in the above Examples are shown in the following
table.
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Intermediate Synthesis Example (1) Synthesis of
W @&200eta4B3-dinydro-IH-pyrido[2,3-[llD,4]oxazine 5 a) Synthesis of
5-methyl-IH-pyrido[2,3-blFl,4loxazin-2-one 3-amino-5-methyl-pyridin-2-ol
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15 and stirred vogirously at room temperature for 1 hour. The formed
precipitate was filtered and washed with excess ethyl acetate. The filtrate

W QP2asoM4shesl with water and saturatddisaline solution, dried over
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15 'H-NMR(CDC13, 300MHz); 6 = 8.16 (s, 2H), 5.05 (s, 2H), 3.76 (s, 3H),
2.36(s, 3H). MS(ESI); 227.0(M'+1). c) Synthesis of
WQ200eth8456-pyrido[2,3-bl[1,4]Joxazini220ne In a 250m1 round flask,
(5-methyl-3-nitro-pyridin-2-yloxy)-acetic acid methyl ester (5.47g, 20
23.9mmol) and tin tetrachloride (18.1g, 95.6mmol) were dissolved in 24m1
of concentrated hydrochloric acid, and then stirred at 8011 for 1 hour. The
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Hydroxy-acetic acid methyl ester (46mg, 0.50mmol) was dissolved in 2m1
of anhydrous tetrahydrofuran under nitrogen atmosphere, and sodium
W Ogaddiez4e8ng, 1.0mmol) was addedlshereto at room temperature. Aft@2010-00282
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layer was washed with watef, and
esidtie was purified by cohumnhr matograpffy
nlvent of n-hexane:ethyl 23.ace

gompound

verN o.

7999%). 'H-NMR
8. 52:3Hz, 1H), 5
290. (M +1). b) Synthes

product were collectgd &
(5- bromq@ nitro- pyrldln-2-yloxy) [ [

CDC13,
07 (s, 2H),
s of 7-brg

BOOM j47 (d, J=2.3Hz,
30 MS(ESI);

mo IH pyr|d8[2 3-bl[1,4]oxazin-2-one In

a 10ml round flask, (5-bromoz3rnitr

ester (144mg, 0.4

nal) and tin
entrated

0-pyridin-2-yloxy)-acetig acid methyl; 4
tetrachloride (375mg,/.96rr@m0| were
35 hydrochloric acid; and then stirred at

dlssolved in 3m(

ur-The-geaction mixture pyasepole® rature,
ized wi h 10% sodium hydrpxide solutlo anz extracted wit

?ﬁb. The combined arganic Ia))gr W?S Waihed with water and

i solution, dried over anhydr sulfate (N 2804)

filt ad nA A nAadar radilirad Nnrocerira Th ac
IIILCICU Cll LV} CVQ'JUICILCU L/IIIUCI reugctcu preossulc. 11 CDUILIII\J DU

r
I

a
1T

recrystallized frdpf t ydrc7)f1uran and methanol to obta
W02009/145456 >010-002£ 2 OH

H. §f§>mo I b][1,4]oxaz|n-2-oneas whiie s , 52%).
'B-NN R{BMBO-d6, 300MHz); 6=|1 -3Hz, 1H),

1@6;5, 1H) 7188 (d, J=
7.33 (ol\gJ 532 1H), 4.81 (s, 2H). 5 Efm +1).
Intermediate Synthesis Example (4) Synthest
7-fluoro-IH-pyrido[2,3-bl[1,4]oxazin-2-one 10 a SyntheS|s of
2-chloro-5-uoro-3-nitro{pyridine 5-fluoro-3-nitro-pyridin-2-ol (2g,
12. 7mmo| anddoen ltrimethyl ammonium chloride (1.17g, 6.35mmol)

ed | itrile, and|phosphorus oxychloride (3.5ml,
: nereto and stirred at 80'C for 6 hours. The
[ea ction mixture was cooled and goured into ice water to quench the
and extracted with dichlgromethane. The combined 15 ornganic
layer was washed with saturated saline solution, dried over anhydrous
sodiunT sulfate

| ntermediate Synthesis Example (1)
Synthesis of 5-methyl-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazine

a) Synthesis of 5-methyl-1H-pyrido[2,3-b][1,4]oxazin-2-one
3-amino-5-methyl-pyridin-2-ol (1.32g, 10.6mmol) was dissolved in 50ml of anhydrous N,N-

dimethyl formamide under nitrogen atmosphere, and chloroacetyl chloride solution (1.02ml,
12.72mmol) was added thereto dropwise at room temperature. After stirring for 30 minutes,
potassium carbonate (3.7g, 26.5mmol) was added thereto dropwise at room temperature, and the
reaction mixture was heated to 1000] and then stirred for 18 hours. The reaction mixture was
cooled to room temperature and the reaction was quenched by adding water. The organic layer
was extracted with ethyl acetate, and the combined organic layer was washed with water and

saturated saline solution, dried over anhydrous sodium sulfate (Na,SO,), filtered and evaporated
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(Na2S04), filtered and evaporated under reduced pressure. The residue
was purified by column chromatography on silica eluting with a solvent of
W @tohdstepreshane:methanol=30:1. Thd4fractions containing the product9-2010-00282
were collected and evaporated to obtain yellow liquid (1.57g, 70%). 20
'H-NMR(CDC13, 300MHz); 6 = 8.56 (d, J=2.7Hz, 1H), 8.40 (dd, J=6.5Hz,
2.7Hz, 1H). MS(ESI); 176.9(M'+1). b) Synthesis of
unde? THA0ERI RGP A R WANWRGHUBIRFIINRY)Y! ¢REERSMing solid was used in
h E%/Q[Irox -atchetlc acid met?%!%ester (0.969, 0.7mmol) was dissolved in 2ml
©OFEyaty 8”%% BYOHFA " inder nitrogen atmosphere, and sodium
hydride (0.42g, 10.7mmol) was added thereto at room temperature. After
H-SiD IS isonies) 2schlane- Fofldote3 subeqpginesd 1578y, 4.74 (s, 2H),
5 063 gbrpl ol) dissolved in I5ml of anhydrous tetrahydrofuran was added
—dropwise at room temperature, and the reaction mixture was stirred at
MSESH: i6mpdatdie for 18 hours. After 30 completion of the reaction by
adding water, the mixture was extracted with dichloromethane, and the

b) gﬂm@@%ﬁ SIAaRiE LY RMIES WashRdodth matel Rag Raturated saline

olution, dried over anhydrous sodium sulfaie (NaZS04), filtered and
5-"5\%61%1@6'Hﬂaér%aék@@%?&eﬂ?e(%@gr&M&mrﬂlaﬁ"%@dc&uﬁqw' of
anhghramatograpbinen silita slutirg with<pisotvend dfen-chelkdne @thyl 1.0M Lithium
aluﬁﬁﬁﬁtﬁifﬁfd%%@a Jg?@ﬁ@?ﬁaﬁw&ilsﬂéﬂ' QtsthLGnﬁ?rgCi'ég‘iM\léﬁ’f ﬁ/&o&ﬂ%ﬁﬁt_ f?\é‘gt@ dropwise
evaporate o0 obtain (5-fluoro-3-njtro-pyridin-2-yloxy)-acetic aci
e I b i O P N L Do eige e
ther- g1l (gr IR FHZINMHPagi40 (HEuI=§ B Heolpd 7R 0 T Hgdinsugb Y ster AR ml), 10%
sodfurth{arc3itle 3/ QQ?O@M%@ wa@e.e(@@mw?@@%adéd &S drophi S His order,
, ' 7= -|H-pyri z 4 in-2- . 5 T
R L R U O T 2 B
washiesty Wi A o it Sy Lt dieiforifiee (i 4 Big, wap Xemiietbly et s3uivatiped sdline
sol dtfom Jdioéc ovie exnitipdendis iy ditoe Blofacegsia.Sany filtered tince el aidB@«d towidr reduced
. ti 3ure: cooled: C : , rali;
P e e o e e toomg
26% B HBRed organic layer was washed with water and saturated saline
solution, dried over anhydrous sodium sulfate (Na2S04), filtered and

1H-ﬁl‘?(/'f‘lﬁ@f9@9, QW@H@F@E%EV@%S}HE-é&fr‘ﬂ?ﬁ?ﬁ%‘.@?%ﬁ,"i‘ VB3 (br s, 1H), 3.39
m rﬁ_cdyﬁylge%igrom tetrahydrofuran and methanol to obtain 7-fluoro-IH-
( 'pyrido[2,3-b][X,4]oxazin-2-one as beige solid (0.70g, 71%).
M SESMIRIDYS L6, 300MHz); 6 = 11.0 (br s, 1H), 7.77 (d, J=2.7Hz, 1H),
7.10 (dd, J=8.4Hz, 2.7Hz, 1H), 4.78 (s, 2H).
Intermediate Synthesis Example (2)
Synthesis of 7-methyl-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazine

a) Synthesis of 2-chloro-5-methyl-3-nitro-pyridine

5-methyl-3-nitro-pyridin-2-ol (5g, 32.4mmol) and benzyltrimethyl ammonium chloride (3.01g,
16.2mmol) were dissolved in acetonitrile, and phosphorus oxychloride (9.0ml, 97.2mmol) was
added thereto and stirred at 800 for 6 hours. The reaction mixture was cooled and poured into
ice water to quench the reaction, and extracted with dichloromethane. The combined organic
layer was washed with saturated saline solution, dried over anhydrous sodium sulfate (Na,SO,),
filtered and evaporated under reduced pressure. The residue was purified by column
chromatography on silica eluting with a solvent of dichloromethane. The fractions containing
the product were collected and evaporated to obtain 2-chloro-5-methyl-3-nitro-pyridine as
yellow solid (5.39g, 97%).

'H-NMR(CDCl3, 300MHz); § = 8.45 (d, 1H, J=2.3Hz), 8.04 (d, 1H, J=2.3Hz), 2.46 (s, 3H).
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MS(ESI); 168.9(M'+1). 15 Intermediate Synthesis Example (5) Synthesis
of 8-chloro-2,3-dihydro-IH-pyrido[2,3-bl[1,4]oxazine a) Synthesis of

W @200dithbaB6-3-nitro-pyridine 20 3-nitt@spyridin-2,4-diol (5.0g, 0.032mm@)2010-00282

was dissolved in phosphorus oxychloride (30m1) and the reaction mixture
was heated to 10011 and stirred for 18 hours. The reaction mixture was
cooled to 011 and the reaction was quenched by adding water slowly, and

M SREROrva e ) (NHAOH) was added therto dropwise to neutralize the
mixture. The organic layer was extracted with dichloromethane, and the
combined organrc Iayer was Washed Wlth Water and 25 saturated saline
S\HINEE B et QKY)s@ yugstfiftered and

Hy@bﬁp@@ﬁ%dadﬂdtdﬁétﬁ?ﬂ@%d (Bf 9§§U4¢ OH’r\ﬁbr)ewaéJ ermsaﬁ/wrrtlesdnhv SOWHMrous

S RRIRT ALY Aroalca SRg Ul SRl Srk A RO RER, TS aicen

ctions containing the produc Were co ec ed va brate
theitel e (PP SSTIREEUBtaift 158 SIBFBWN Q0IiRP (AN gtess &§hl oro-5- methy' -3-nitro-
pyrit A8 MRECH) G13nBIM i 2901Gedt SrddFall JotSathhizirdd) tefrdify Gebf dreb. AbtE, added

droé\m)::e &QMMS@&&Q%S%’%&%H RHWJIIQ Waé erred at room temperature for 18

dichloro-3-nitro-pyridine (4.0 8mmol) and cesium acetate

hougs 6MEORPIRYRLI 08 S5 HiG &ePH W@Jﬂg Wdﬁﬁé@ﬁ%%t’t‘ﬁﬁﬁ’%@te‘g W't% ethyl
ace(@edand thenchenhnied gegaratnaysp hersay ashedt néthr eabti camahsattetedvsabine solution,

ori RERIG Ry RAE mﬁtlwﬁa@@sbwrﬁ@&ﬁmaﬁwwmw gssure

35 to room t erature ctio nched ddin

gt s e e R R e
nltrraprérr dua-esnewsiiftoidemetwhesteasyatiew saliit&<6utiabo)dried over

anhydrous sodium sulfate (Na2S04), filtered and evaporated under

e RS D g T G o

MSESH(@2TO7ER, 1H), 7.09 (d, J=5.7Hz, 1H). c) Synthesis of
3-amino-4chloro-pyridin-2-ol 4-chloro-3-nitro-pyridin-2-ol (1.69g,

) s%ﬁ&%'b%ﬂhvﬂfﬁ%ﬁ'&rtﬂﬂ%ﬁﬁ‘xﬂf%r@%ﬁézzr'zo) 5 (10.97g,

62mmol) was dissolved in ethanol (32m1), heated to 7011 and stirred

n %?@%d?g”drﬂésteééﬁtﬁ'?ﬂ RIS ‘tacﬁ diPRy)rapticar draiiile SR (5470,
23 fnenethand|tinasteehion de ¢ tBuUigd 6. Gevhate e dearked e 23gitloé gonsentrated

hyd?@dﬂﬁ@l@@&ld”ﬁﬂd%%@%ﬁ@@gﬂ@@Hsf&ohuﬂ%} of f@%ﬁ@tlm%&%@ was cooled to
oofYD9RLE . exrecied il ity acsiate, The combined URC Buel i

was wa er an a||ne SO

conappErH OISO RN WaRANE A2 ) aRterd SEIAiRd @abrpm@tewoun@éed over
anhiRiEbIREEbRIigaStlete PMBO patftselosis el PaemUndtdYeduced pressure. The
resfil é“bg%(%@ﬁ%déy SORMAZEPomd ooy Sort B da*a (fnd TRitH 12 Lillent of
dichloromethane:methanol=19:1. The resulting solid was recrystallized from
dichloromethane/methanol/tetrahydrofuran to obtain 7-methyl-1H-pyrido[2,3-b][1,4] oxazin-2-
one as pale-brown solid (2.65g, 67%).

'H-NMR(CDCl3, 300MHz2); & = 8.17 (br s, 1H), 7.75 (s, 1H), 6.94 (d, J=1.5Hz, 1H), 4.81 (s,
2H), 2.29 (s, 3H).
MS(ESI); 165.0(M*+1).

d) Synthesis of 5-methyl-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine
5-methyl-1H-pyrido[2,3-b][1,4]oxazin-2-one (1.5g, 9.1mmol) was dissolved in 20ml of

anhydrous tetrahydrofuran under nitrogen atmosphere, and then cooled to 0°C.  1.0M Lithium
aluminum hydride dissolved in tetrahydrofuran (11ml, 10.9mmol) was added thereto dropwise
and then stirred for 30 minutes.  The reaction tempreature was raised to room temperature and
stirred for 1 hour. The reaction mixture was cooled to 0C again and water (0.3ml), 10%
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1H), 4.73 (br s, 2H). 15 d) Synthesis of
8chloro-IH-pyrido[2,3-bl[1,4]oxazin-2-one 3-amino-4chloro-pyridin-2-ol

W @asaaiigs54649mmol) was dissolved inidnhydrous N,N-dimethyl formam@i2010-00282

(22m1) under nitrogen atmosphere, and chloroacetyl chloride solution
(0.394m1, 4.94mmol) was added thereto dropwise at room temperature
and stirred for 30 minuntes Potassium carbonate (1.55g, 11.24mmol)

md\%ﬁﬁk@gﬂﬁﬂjémﬁf&t‘@d 1@9\% | @W?@%ﬁﬁé’ﬁ%@%ﬂ\ﬁi%@ﬁ'ﬁﬁls order,
Xture was. neale anda stirr or S e reaction

and hep Fis GRr Ry %fPe;mﬁefa?ﬁf&%ﬁif vl DE ATkl W g and
washggl rwabt&me@r@mmg@ncﬂhgéﬂtmmwm@d with ewiol aodisgteramsesaine

sol @mkinesl &I@@ﬂh‘yé@&lﬁ @ ashes wilsoptaraed shateraadsalinger reduced
soluton oV rou S SO4 flltere and

pre s T R eI R B e X e B oo

S0%lchloromethane and diisopropyl 25 ether to obtain white solid (608mg,
73%). 'H-NMR(DMSO-d6, 300MHz); 6 = 10.6 (s, 1H), 7.91 (d, J=5.7Hz,

H- HK}P cBEGadmaithizs Lrdo /24 f&) NGS5 3.74 (br s, 1H), 3.30

Fi{)ro Zg3 g(ﬂ\?/ IH pyr2| §bl 4oxaf]?1 m g (br's, 1H),

(m &Hk?rd II(-f5 pqﬂ do[2,3-b][1, 4]oxa2|n -2-one (600mg, 3.25mmol) was

M SESIpleetiaVamhbydrous tetrahydrofuran (16m1) under nitrogen
atmosphere, and then cooled to O11. 1.0M Lithium aluminum hydride

| tdlsllved 'nt trah drofu an (6.5ml, 6 50mmol) was added thereto

, e'dropW|se in this

f 1 hour. The
qulf%@&%ﬁ%@aﬁﬁh&ér@d%n@%&r%owm?'éxwg%sd@ﬂqwe&cﬁta%@l of anhydrous
tetrwmﬁm%ﬂl%déﬁnmaﬁg@r%ﬂﬁﬁhﬂ%%na Bedfiltreltgdnies (ashet oritholyates added

AN SOIPY, ﬁfﬁ%‘?d?‘é%ﬁﬁﬂﬂ%@&%‘ﬁré%‘ YBhiSHIa R ro-pyridine

aZSO i Itered and evaporated under reduced pressure. The resjdué

(10 8% BAAREPL BN ACHI AL SRSy A Ryl s drtRCLyRabFoom

tardmhﬂwmmaihaﬁeemedmamm&m\&asmer%atlomncmmmmgetﬁerpl&dmuts After
MPRAFOR A ERECFRA BreNRRa &b.otaﬁalmxdl@\%mﬁré;@aﬁmgd.m%a&memane

NMRD SOd630MH 6 7.4 J=5.1Hz7
andlt 0[19 ay_e[rl_wasXv 3%'?dm {Sgg%ﬁfg perlmenQaI gmpqeaﬂhydmus
wmm@anw@nrat@r@um@a@@fm yigles edlnced respIgRAThe residue was
purBMerexpresaian bhrdraasipaiHyansfentian dutmynantkidnayveall bnel-Aexane:ethyl

o TG Bcr a8 P W? DA .van

brogr MRSV ARACKY) A AT velow i (Ladmg 99%>

'H-NMR(CDCl3, 300MHz); § = 8.47 (d, J=2.3Hz, 1H), 8.40 (d, J=2.3Hz, 1H), 5.07 (s, 2H),
3.78 (s, 3H).
MS(ESI); 290.9(M*+1).

b) Synthesis of 7-bromo-1H-pyrido[2,3-b][1,4] oxazin-2-one
In a 10ml round flask, (5-bromo-3-nitro-pyridin-2-yloxy)-acetic acid methyl ester (144mg,

0.49mmol) and tin tetrachloride (375mg, 1.96mmol) were dissolved in 3ml of concentrated
hydrochloric acid, and then stirred at 800 for 1 hour. The reaction mixture was cooled to
room temperature, neutralized with 10% sodium hydroxide solution, and extracted with
dichloromethane. The combined organic layer was washed with water and saturated saline
solution, dried over anhydrous sodium sulfate (Na,SO,), filtered and evaporated under reduced
pressure. The resulting solid was recrystallized from tetrahydrofuran and methanol to obtain
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solution (Fugene6 18a:hURAT1 DNA 6/ =3:1, in 600/ OptiMEM
medium/dish) was prepared and kept for 15 minutes at room

WQeogpauEese. To each dish, 600/ of thEr mixture 15 solution was injected®-2010-00282

and then incubated in 3711 cell incubator for 24 hours. The hURAT1-
overexpressed HEK293 cell line was trypsinized and cells were harvested.
Cells were resuspended in medium and seeded at 6* 105 cells/well and
_bIBRIbAtE ha sy ~A\E ' -coated with
! b@oly-D-@gﬁ%%%cﬂé%ﬁﬁ?@rﬁ%@%E%AT%’-%%%?éxpressed
HEK293 cell line] 20 Each compound of the present invention prepared in
"H-tid ROV pPeg: SN 8 Vet ih DIrSOLES, 168dokiZdnzeHtatadBsidck2.3Hz,
1Hsampte sefition with various concentration to examine. For each
e ion, the stock sample solution was diluted in PBS (1a in 800/ of
M%%?g) ggsé?tg@ﬂ@[d concentrated working sample solution to obtain final
concentrations of 0.01, 0.1, 1 and 10M. The hURAT1-overexpressed cell
| ntéineediase\Basihed Kkl ©f2PBS. After washing, 25 PBS was discarded

Apdithe sample-salyicnyas dilvted pyik-35f@ld with PBS. Preincubation
Of CellS Wi Well'of sample solution made above was conducted for

30 minutes in 3711 cell incubator. After the incubation, each well was
a) Syethesib ofithhizes-P BBoednititanyg dBROM [14C] -uric acid (final 100M of

5-f|U%@WﬂM_%U}icﬁ_%ﬁﬂfoM@?? 1 A BerRiiganyd NenARIFUER oride (1.17g,
5 S%zsh d '[WIC§ W‘%‘lim 0 POB§.i %O %éﬁsa ure the rllg ﬁc%%otf , each was
SRR N Y T A Vot L AT B S BPBIRSP (B HEREIE) Al ket n%‘fﬁ'@@ﬁ
addesttiisegior don S0TRsiel RS o andkBoses! [yEagasactinn/maikuet lyaxtes! epaand poured
intdrﬁlliés\f\fétf@ddﬂj@etﬁﬁtﬂwﬂﬁéﬁiﬂdréfﬂid Qixgei iéwlamm dionlsidihwasaddaeh i ned
o Cloc . it | od Lsing lioui
orgl e il SRIRRE I ol S PRI Bl surate
(Nasgrah Bl fres anthfyA IR CHASH IRBHISH &Y e ricR 1S RSk H3g PUgiH ety column
chroastitg apte shrowihice daiirg 1vikVe2 6094 b ShichiRiomheNd@:0edazbl FBatlle The
frac’ci]oln@ésht‘aifnw&tﬁé?ﬂ&&&b?%% g, iney 'B%tﬁ\ﬂ)yg%“mﬂﬂﬂm (1.57g,
IC50 (M) Compound IC50 (M) No. hURAT No. hURAT No. hURAT 1
70%)079 22-1 0.0888 49 0.311 2 0.1365 22-2 0.0043 50 0.0044 3 0.0165 24
0.3635 51 0.0115 4 0.023 25 0.0073 52 0.0103 5 0.1745 27-1 0.036 53

'H-RURPEDEI0. 858I4A 8 9-86 @21900A%S 1A $48348 2385138 A4 11§,
S AR g S

b) Synthesis of (5-fluoro-3-nitro-pyridin-2-yloxy)-acetic acid methyl ester

Hydroxy-acetic acid methyl ester (0.96g, 10.7mmol) was dissolved in 2ml of anhydrous
tetrahydrofuran under nitrogen atmosphere, and sodium hydride (0.42g, 10.7mmol) was added
thereto at room temperature.  After stirring for 30 minuntes, 2-chloro-5-fluoro-3-nitro-pyridine
(1.57g, 8.89mmoal) dissolved in 15ml of anhydrous tetrahydrofuran was added dropwise at room
temperature, and the reaction mixture was stirred at room temperature for 18 hours. After
completion of the reaction by adding water, the mixture was extracted with dichloromethane,
and the combined organic layer was washed with water and saturated saline solution, dried over
anhydrous sodium sulfate (Na;SO,), filtered and evaporated under reduced pressure. The
residue was purified by column chromatography on silica eluting with a solvent of n-
hexaneethyl acetate=9:1. The fractions containing the product were collected and evaporated
to obtain (5-fluoro-3-nitro-pyridin-2-yloxy)-acetic acid methyl ester as yellow liquid (1.35g,
66%0).

'H-NMR(CDCl3, 300MHz); § = 8.25 (d, J=2.7Hz, 1H), 8.40 (dd, J=6.9Hz, 2.7H, 1H z), 5.06 (s,
2H), 3.78 (s, 3H).
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90.02 35-2 0.277 62 0.1284 10 0.334 36 0.1745 63 0.0123 11 0.175 37
0.2117 64 0.007 12 0.0408 38 0.0964 65 0.003 13 0.337 39 0.0884 66

WQ@rOGHB45446).1255 41 0.3755 67 0.0018 15 0.458 42 0.2 68 0.0232 16-2010-00282

0.93 45 0.0197 69 0.0331 17 146 0.0047 70 0.0048 19 0.2687 47-1
0.5162 74 0.006 20 0.034 47-2 0.0179 21 0.954 48 0.0933 Experimental
Example 2: CYP2C9 enzyme inhibition assay 5 Each compound of the
M pESPeRs{nNRMtien prepared in the examples was dissolved in DMSO and
adjust the concentration into 10mM stock sample solution. Make serial
dllutlon by 10 fold scale in DMSO starting from 10mM to O.OImM (500
: s d 3 XfTHIEIOfer 10 seconds, sample

In §o,tgt1@r1 V(;é@ﬁ&ﬂ@&at%ilﬁ%ré-@ﬁw -PEdRIgCH %@mai@nl%o&tltpw@s @gzlutge}d .35,
wat tock s olution,into 24

> 817” %I cflé' Felir?% &) %elz égezrﬁ?gnmoﬁ elrnggssgﬁlpﬁ(z so:lg{r(])ns coacentrated

hydé@ﬁf&‘?@@ f’é'rdlsr\ﬁﬁﬁ‘?@@eg'E@do%tﬁﬂﬁhé%dg@%us@%ﬁ%'@ﬁé,ﬂé%ﬁ)was cooled to

rooRlagingethrarey otdng izeumpiley 0kt imbohGéraxedepialisi ot makatraake finalethyl

eoeBRCOHEAUARS R AN Fay 2 N A0 GREE RIS ASHAY YWiion,

prepared following the manufacturer's instructions (Promega #V87

d“‘?@'ﬁ%ﬂ\b‘wgéﬁ 94 Y 2 i AoPthdiUer6TeRd suahraled desors 2@990' pressure.
Theeesottion solidures veoystaliirgattroheteiamioeof ofaeatcametivied, t. ABAOT 7Horo-1H-

pyrRjASSHIM, HBM@%%SQ%S?QWE g A& Luciferin-H (5mM) solution

e ANt Lt S TR e Gaid ol 8412
2.79¢olElh Wit (€ ¥YPRC9 membrane, CYP2C9 membrane was substituted for

M SD=26) a6g.opiral120 membrane and added to a mixture having the same
composition above in 9.99/ of Luciferin- free, distilled water. [Preparation

S/rmrmlsidoBthMﬂ@ @Lewmmrm&edmmdjﬂmweﬁ4maﬁmef Luc:|fer|n free,

distilled water. W02009/145456 122 9-2010-00282 [Preparation of
Lumferm detectloln buffer] To a known Iumfenn indicator provided as

3-n|tro-pyr|d| n-2,4-diol (5. Og, 0. O32mmo|) was dissolved in phosphorus oxychloride (30ml) and
the reaction mixture was heated to 10000 and stirred for 18 hours. The reaction mixture was
cooled to OC and the reaction was quenched by adding water slowly, and ammonia water
(NH4OH) was added therto dropwise to neutralize the mixture. The organic layer was
extracted with dichloromethane, and the combined organic layer was washed with water and
saturated saline solution, dried over anhydrous sodium sulfate (Na,SO,), filtered and evaporated
under reduced pressure. The residue was purified by column chromatography on silica eluting
with a solvent of dichloromethane. The fractions containing the product were collected and
evaporated under reduced pressure to obtain pale-brown solid (4.01g, 65%).

'H-NMR(CDCls, 300MHz); & = 8.44 (d, J=5.4Hz, 1H), 7.46 (d, J=5.4Hz, 1H).

b) Synthesis of 4-chloro-3-nitro-pyridin-2-ol
2,4-dichloro-3-nitro-pyridine (4.01g, 20.8mmol) and cesium acetate (8.0g, 41.6mmol) were

dissolved in anhydrous N,N-dimethyl formamide (104ml) under nitrogen atmosphere, and the
reaction mixture was heated to 801 and stirred for 18 hours. The reaction mixture was cooled
to room temperature the reaction was quenched by adding water. The organic layer was
extracted with ethyl acetate, and the combined organic layer was washed with water and
saturated saline solution, dried over anhydrous sodium sulfate (Na,SO,), filtered and evaporated
under reduced pressure to obtain pale-yellow solid (1.69g, 47%).
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added and mixed, and then the resulting mixture was kept at -20 D under
shading the light. 5 [Experiment] Each of the test samples was allocated

Warzadighs4itaded, 96 well white plateli@ith a volume of 12.5 a, and as a-2010-00282

blank, 12.5 a of a solvent having the same condition as that of the test 10
samples was added. The pre-formulated 4 fold concentrated CYP2C9
mixture solution was allocated to each test sample and the blank with a
HIRHTIARES B0 Robitd conich 16 3-8 A isiflod wter wasadded to a
well and 12.5 a of control membrane was added thereto and mixed
together After keeplng the resultlng mixtures in 37 C thermostatic device
i atédl2 times concentrated NADPH mixture

¢cﬁ@t@t®ﬁlwmteﬁ(@ebé eﬁféﬂrﬁ%ﬂ)%ﬂllﬁlﬁ% @t‘rdcﬂtl@r@@ﬂm}dﬁét@ @nCl,2H,0)
10¥lme Bhascfy madwelly andkept N AT Wermosiaic AVEE 30 ours
t eeping the resu |ng miX aof uciferin® indicatof
ThW&@HﬂBéﬁt@H%‘”@&&ﬁ’Q@t '@afﬁwetﬁﬁﬂet%wmﬂf‘qﬁb&eém, WARI EpRied under
redGeeth presssatiT iaeviseldonz2 minviissdT Waractivityaol shectest stumphedio sodium

hydrobErRGhG A AR WASIBPARNGH, PYARSPANESEAY ﬁ&j%“r‘é%@l%yméﬂ()%&wed

of enzyme inhibition (ICso) was analyzed 20 with using a formu
WIth MRIRI ST S S e TRLTRS drekheshanityerausiecs g e Bired e dytered
andvalemrefeB enddyneohmedipresssredp okiech asl e4@H wvisnl iich (ibing YdP.2C9
enzyme [Dermot F. McGinnity et al., Drug Metabolism and Disposition,

R REBLE A0 Pl ETES: Soingbride e i OSB3 e
IH)FaB@LEVEl of enzyme inhibition Compound IC50 (M) Compound IC50

(M) Compound IC50 (M ) No. CYP2C9 No. CYP2C9 No. CYP2C9 1
26 - : 324.5 30 >40 52 >20 4

' ' g U200 34 19.58 55 8.87 8
W‘ﬁ?ﬁﬁoﬁ?@%@'gM%@Wf@mwﬂa@ g b aniydrogsds,y-dipgthyl
foraThae (ABrHe0NAE TR 2A0spAcrd Y crRB8ey? &R b BRI or2 (0EDAM,

4.95@9100 was added thereto dropwise at room temperature and stirred for 30 minuntes.
Potassium carbonate (1.55g, 11.24mmol) was added thereto dropwise at room temperature, and
the reaction mixture was heated to 10001 and stirred for 18 hours. The reaction mixture was
cooled to room temperature and water was added to quench the reaction, and the organic layer
was extracted with ethyl acetate. The combined organic layer was washed with water and
saturated saline solution, dried over anhydrous sodium sulfate (Na,SO,), filtered and evaporated
under reduced pressure. The residue was recrystallized from dichloromethane and diisopropy!
ether to obtain white solid (608mg, 73%).

'H-NMR(DM SO-ds, 300MHz2); = 10.6 (s, 1H), 7.91 (d, J=5.7Hz, 1H), 7.04 (d, J=5.4Hz, 1H),
4.75 (s, 2H).

€) Synthesis of 8-chloro-2,3-dihydro-1H-pyrido[2,3-b][1,4] oxazine
8-chloro-1H-pyrido[ 2,3-b][1,4] oxazin-2-one (600mg, 3.25mmol) was dissolved in anhydrous

tetrahydrofuran (16ml) under nitrogen atmosphere, and then cooled to 0CJ. 1.0M Lithium
auminum hydride dissolved in tetrahydrofuran (6.5ml, 6.50mmol) was added thereto dropwise,
and then stirred for 30 minutes.  The reaction temperature was raised to room temperature and
stirred for 1 hour. The reaction mixture was cooled to 0[] again, and water (0.26ml), 10%
sodium hydroxide solution (0.52ml) and water (0.78ml) were added thereto dropwise in this
order, and then stirred vigorously at room temperature for 1 hour. The formed solid was
filtered and washed with excess ethyl acetate.
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13>60 39 >20 61 1.23 14 16.56 40 15.09 62 >20 154.541 >20 63 1.11
16 3.542 18.39 64 5.54 18 9.7 43 >20 65 12.43 19 6.8 44 >20 66 1.34

WQ2DERA4E219618 68 1.39 21 1.11 46 18D 69 >20 22-1 13.42 47-1 >20 7®2010-00282

10.79 22-29.4547-2>20 71 >20 24 >2048 1.68 74 16.71 25 >20 49
>20 75 11.58 27-1 >20 Experimental Example 3: Test for solubility
according to pH [First solution] 5 2.0g of sodium chloride was dissolved

Thé'?(i) I(?)rQénv!ra_?hm‘f&?_ | %MH(A%P %?&?l%%&@?@%%i@ﬁ I_?%&'o\é%l%trﬁid}g)us sodium
. Solytion was coloriess ang ciear. Its as a u L L.

s S R D S A g B IB ESBEher pfe b

col gvlutbiemeI@ephyf Oz elstioiuyyith e hefdeoiiefedsesiigriomethaiaragdenekre0: 1.

Thasidesbie BsnEriRg tEahiealinG @b 100k, Faisrpbiian Wamenlojess slid

nd . Its pH was about 6.8. [Experiment] For the compounds of
igggrpeqégﬁ)g liivention prepared in the examples, the test samples were 15
H-PREREPAHSH-Ba R ke first athd(detort Zokitlo AT Mth BindiaL1H), 5.81 (s, 1H),
4.1eoncenjratika(ml Rig)test sample solution was agitated for 10 seconds,
sonicated for 1 minute and heated at 37 C for 2 hours. The heated test
sample solution was filtered to remove undissolved compounds therein.

EXRe SRPRIRL PR Rb SF06T RS COHERRSR) Bk RRIBOKABH RALL
[hUs2A plexdbiaxpl 50N bl nawstontitrissiectsoa dukuhttrekisiceyaeh dike] test sample
A HRRIIRRINEPESPGReaN Rl 568 AfEeskaataR By 2R g IOHRMERESRIURITEY WBSm dish
o (R B Eolut OO R LB e TABIE RO bt cHeot e
S e luti r le'3.
50l @ion 16L06762 LEr4ileRs ot SeEaiboum et G NVRyYmupdium/dish) was
prefeRe RAY Rdob ek DBty (REHE ) 8- tefrpdrapEl 675 Nehdibd, - 800k 6eB tHe mixture
5011'13%160.1% v%zs6ﬁ%e%g’e<} gg(? ﬂ?e%qgéﬁbated in 3700 cell incubator for 24 hours. The hURATI-
overexpressed HEK293 cell line was trypsinized and cells were harvested. Cells were
resuspended in medium and seeded at 6* 105 cells/well and incubated for 24 hours in 24-well
plate which was surface-coated with Poly-D-Lysine.
[Uric acid transport assay in hURAT 1-overexpressed HEK 293 cell lin€]
Each compound of the present invention prepared in the examples was dissolved in DM SO as
1000 fold concentrated stock sample solution with various concentration to examine.  For each
concentration, the stock sample solution was diluted in PBS (14¢ in 8004£ of PBS) as 1.25
fold concentrated working sample solution to obtain final concentrations of 0.01, 0.1, 1 and
10uM. The hURAT1-overexpressed cell line was washed with 1ml of PBS. After washing,
PBS was discarded and the sample solution was diluted by 1.25 fold with PBS. Preincubation
of cells with 2004£/well of sample solution made above was conducted for 30 minutes in 37[]
cell incubator. After the incubation, each well was treated with 5044 of PBS containing
500uM [“C]-uric acid (final 100uM of uric acid/well). Cells were incubated for 2 minutes.
The cells were washed twice with 1ml of PBS.
To measure the uric acid uptake, each well was treated with 15014 of M-per buffer (PIERCE)
and kept in 37°C cell incubator for 30 minutes to make cell lysates. 15044 of cell lysates was

transferred into test tube and 4ml of scintillation cocktail was added. CPM value of [**C]-uric
acid absorbed into cells was detected using liquid scintillation counter. 1Csofor the inhibition
of uric acid uptake by each test sample was analyzed by computational numerical processing.

Theresults are shownin Table 1.
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3 1420.1 886.5 35-2 1458.1 233.7 4 1927 970 36 1561.7 743.1 7 105.8

109.1 37 1931.1 114.2 8 986 344 39 1339.3 480.5 12 1882 132 40
WAZW2/9854563.19 13 1395 847 41 808287 156.54 14 1479 747.2 42 13192H10-00282

142.6 151511 453 43 1260.4 1007.6 17 1612 1890 44 1960 2095.4

22-2<0.1 153 47-2 6.4 329.6 24 1254.6 133.6 59 2242.5 676.2 27-2

207.3 578.9 60 2125.3 599.6 29 1085.7 381.9 62 34.8 624 307.2 332 71

[Ta%ﬂéﬁ LT urd AP AR ARAFohG73.1 375.4 32 1960.9 147473

ﬁd" I SaREY MeTdshipsanirte fel esMprirEgRpaGRite ‘IC‘
rmunkey b Foff?trr(tgegamplee@?compou dso . ))showequbauperloraﬁ Z

debkceribed ab®@79ts uricosudel activity WaSStested by M@asuring uric3atid

levéel in njaanc 3R urine in42ebus mork8%A3Placeho @htrol ((.590-Q9¢é4
3@od N A N ﬁfi\lg\ gn,.p-0115

1 fa¥a b O m
ou4ut|U| Ly aht e Tt m do ™ |5?J vt |\.b0103

positive Luntr@g'w@pet.tlveigﬁp The exgigge 4[compaand was g 0562

adaninisteredmoadly accordirgy® the [clin@aladministraBen pathway.04dse

administered d®8e was 15m@ikg for | BeAz3bmarone, &% 15mp/kd(&ihe

dr&p\ 7 Rmn@l;?:imd 3 7'—'\m3;5ﬂ(n (In\ r the Bkampld 4 0.002

4 paree Lg%suspe..u.r%ﬁgg

\I
L’\j_:OIIJUUI U. II U\gﬂ\alllrllc ==
le 15 wgs stirred 007

vahicte (0-5%gé&ssotution). e pre
sufficiently to0ag& hojnogedgus sus ed in &8 injectpr ad03

adﬁ?inis_t ared @%f%‘igh ora_l catheter at o@»@é&ﬂ" _h(_a cathe®br was Jyas}h@@ﬁfi

Hzx% in with 0. 8RAC solution remw&%%magsu%mmn in Q¥R%er,
th TS*eby comp%%iy admir‘.isté%d the-totgy gy“r'.pl S '"it\69.,cuub Mo 1
*ﬁ% test sre—@@%wﬂa '

Samplas prepared afEve w [ered offce a day. 0.0048

WIB2009/14508%6825 9-2010700282 | Aftesib2 administration, bloodaod

udfe wete cofléed as indiddted time pdiHte(0,10.5, 1, 2, 4, 8, land 24

h@érs). Th%&@één#aiion&eﬂiﬂeac;id,&?éﬁﬁmpe—an@acﬂ@afid Tal

plasma and urine were measured to analyze the lowered plasma uric acid
Ex5s inielitasHiaephemnaedrad®enzyme inhibition assay

Each compound of the present invention prepared in the examples was dissolved in DMSO and
adjust the concentration into 10mM stock sample solution. Make seria dilution by 10 fold
scale in DMSO starting from 10mM to 0.01mM (500 fold concentrated stock). After fully
agitated for 10 seconds, sample solution was sonicated for 1 hour. The stock sample solution

was diluted in distilled water by 125 fold (e.g. add 244 stock sample solution into 2484£ of
digtilled water, 4 fold concentrated working sample solution) and agitated for 15 minutes to

obtain homogenous sample suspension.  Plating the working sample solution into 96 well plate
to make make final concentrations of 0.02, 0.2, 2 and 20uM. Each reagent used this assay was

prepared following the manufacturer’s instructions (Promega #V 8792: V4790+V 9790).

[Preparation of the 4 fold concentrated CY P2C9 reaction mixture]

According to the number of test samples, 1.254¢ of 1M potassium phosphate aqueous solution,
1¢¢ of Luciferin-H (5mM) solution and 0.54¢ of CYP2C9 membrane were mixed and
prepared in 9.754¢ of Luciferin-free, distilled water.  For the calibration to the same amount of
protein with CYP2C9 membrane, CYP2C9 membrane was substituted for 0.264¢ of control
membrane and added to a mixture having the same composition above in 9.994¢ of Luciferin-
free, distilled water.

[Preparation of 2 fold concentrated CY P2C9 NADPH Regeneration system]

According to the number of test samples, 2.54¢ of Solution A and 0.54¢ of Solution B
provided by the kit were mixed and prepared in 221¢ of Luciferin-free, distilled water.
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excretion. 5 Fractional excretion rates of uric acid (FEua) by each test
group (vehicle, Benzbromarone, example 4 compound) during 0-8 hours

WQoeens/maeastired. FEua of example 41@@mpound (3.75mg/kg, 7.5mg/kg 9-2010-00282

and 15mg/kg) were 24.113.3%, 31.613.3% and 33.219.8%, respectively,
which showed superior effects compared with 8.51.5% of the placebo
control 10 group. The lowering effect of uric aicd in plasma which is
followed by enhanced urine excretion was measured at 4 hours after the
administration_of 3.75mg/kg, 7/.5mg/kg and 15mg/kg of example 4

[Prm%ﬂ@lﬂé%mg%%%{b%‘flz el was 3.88mg/dL, 3.66mg/dL and

To 3.4mwg/Hici frsispiadiinatdy Psaiidrsk am gatyien SEMb oe féeBsGly 5. 1wifhey/ ol wifon was

addieiarRbe eaNtreh @EQURN i MsUa- o iR Benzbromampenadninistesrd
group during 0-8 hours of was 20.010.5%, and the uric acid level in

EX§Ia~sma was 3.80mg/dL at 4 hours after the administration. From the

[ Brbwgnﬂesults, the uricosruic effect of example 4 compound showed a
remarkably 20 superior effect than Benzbromarone at 15mg/kg showing

Each@H & RRARASHNUIRRSHAERHE Ala AYANG Q& NS HRINIHRB YRB AKEY vol ume of

Furthermore, example 4 compound showed equal potency of uricosuric

12 3fféceiaeg PPBK oI EE 1) 9b A S J BY Bk HELpaneceniti@bas1beb 0f bie test
sanipled &)o@ betid® MBADLYSMN B A HE bIREREOC BRIED IaBre RBIuEen was

In summarﬁ/, as a result of the test for the effect of enhancing uric acid

AlogerbifoTii ERsATPIRGARAYS HREXAIAA 5 RbdtRd Shotved L&RertP

of disttReMNA S REtARIEh eocoWUPaARIY 2 SIruD of RBRZBIr HaABRIRR WS aBaiRreto and
according to the results from comparison test of the example 3 compound

MRk H RN o nAERINkPERIOH I fRUARD OIS AB B the BREATREIRIG device for 10

mirk B RAE TR A LD tnRBRBACSE R NAISHIQI HKERS WIRMSHIVIES allocated to
ompared to the compound disclosed in W02006/057460. All the study

eocf)dech 0P T F GBI HERKY AAEE i arrfic B 9% 1Ed BrBe el 37

theRAIRIC GEGIR 8hish A% AR, Of AMRyarisHHtp th&R& g APANres, 50 42 of luciferin
~ W02009/145456 126 9-2010-00282 CLAIMS 1. A heteroa/cle derivative

indicaieipd(ERcehesaisy o reaeiatest [SERRIGIANG Rentrely msscRwWRL. merl ke iRB7 C
thermostatic device for 20 minutes. The activity of the test sample to CYP2C9 enzyme was
measured by phosphorescence detector. The level of enzyme inhibition (1Cs) was anayzed

with using aformula provided by the kit.

The results are shown in Table 2. The reference ICs, value of Benzbromaron was reported as
40nM for inhibiting CYP2C9 enzyme [Dermot F. McGinnity et al., Drug Metabolism and
Disposition, 33, p1700-1707 (2005)].

51nM and each result of test compounds were shown in Table 2.

In this experiment, 1Cs, value of Benzbromarone was

[Table 2] Level of enzyme inhibition

Compound | 1Cs (uM) Compound [Cso (UM) Compound [Cso (UM)
No. CYP2C9 No. CYP2C9 No. CYP2C9
1 12.08 27-2 >20 50 1.26
2 >12 29 >20 51 8.8
3 245 30 >40 52 >20
4 24.3 31 >20 53 10.27
6 3.05 32 >20 54 >6
7 >20 34 19.58 55 8.87
8 >20 35-1 >20 56 >20
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R3 X3 O Rs 5 R4 wherein, in Formula I, each of X1, X2, and X3 is

independently carbon or nitrogen, provided that at least one of Xi, X2,

WGeeadBIRIBBtrogen, 10 each of R1, R23R3 and R4 may be same or
different and is independently selected from the group consisting of

hydrogen; hydroxy; unsubstituted or substituted Ci-C6 alkyl;

9-2010-00282

unsubstituted

or substituted C2-C7 alkenyl; unsubstituted or substituted C2-C7 alkynyl;

CigC6 hydroxyalkyl; upsubsfifyted of substigited Ci-C6 hgyoalkyl; ~20
ahastbstittted-or substituted-Ci-C6—altkoxy —unsubstituted-or- substituted
Ci®6 ha oalkl?c@%/' ha ogen':ﬁ\’nsubs |tute& B substituted®Ps phenyl; >20
cyiano; nitro; ameido; carboxy8c acid group>2hosphoric adéé group; >20
Nqgxide; amidegg,Ci-C6 alkylggide; 2 1Ideh% hyd roxam_lg@md; ~20
ansubstituted-or substituted C-C6a r\ylauuluc, unsubstituted-or
sdfistituted Cit98 alky thionﬁgunsu stitut&8@%r substitute? Ci-C6 1.23
alkglsulfgnyl; S6bstifuted al0substitutedlEOL6 oximealld; unsupstituted
orgubstituted ¢k C6 amlnqaﬁyl; unssubstg%ad or|substitgted C31C8 4 11
atkylearbpnytalkyl-unsubstituted-or 20-substituted-€C2-C7-altkanoyt:

ubstituted rsubstituted ¢2-C7 '1Ikox§7%§900nyl' unsubtituted or >4
suBstituted C2907 alkanoylo4y; unsubstitut2@ or substitugsd C3-G12 nigrd
orlglcycl_oalkyI;G_gnsubstltuteg4or substltutggd.‘A -ClL2 cyclé)@lkylallfyl; 134
ahasubstittted-or substituted-C6-C12raryl—unsubstituted-or-substituted,

rated or urtsaturated C3%©12 mono ofL charbocycl,@f3 and 1.39
urRdubstituted bAsubstjtuted,4aturated or LeBaturated 3-8 12-membered
nggrio or P5 p%@aterc cyclyjdaqntaln ng 19 heteroaton?@ provmled Hsbo
‘v'v'llell Xisnitrog e RP does—not CAloL, when—X2+ i"liLi'O"Ei"l R3-aoeshot

- and wheh'X3 is hitrog®i?R4 does A %xist,| or eactt of Ri-R2, 20

R24R3 and R3>B pairs may4Be independe6ly fused to fédm a saturatésl7l
orzg.msaturategz%- to 11-merggereq (,arbogygle or heteroeycle, edch of R
R6, R7andR8-may be-same-or-differentand-isingependently selected
ffidit 30 the q?&(}o consisting of hydrogen; hydroxy; unsubstituted or

substituted Ci-C6 alkyl; unsubstituted or substituted C2-C7 alkenyl;
ExpiRHBHUESS-q1 8 SO FHEBOG At Ay irfg S35 Ny droxyalkyl;
unsubstituted or substituted Ci-C6 W02009/145456 127 9-2010-00282
haloalkyl; unsubstituted or substituted C1-C6 alkoxy; unsubstituted or
[Firstisattitiondd C1-C6 haloalkoxy; unsubstituted or substituted C2-C7

2. 0@'8&&%@6&%6@0\?3@@@5@%@% N-osidet wal"&ﬂﬂ\lcﬁé ééﬁjfénkd’lﬁraféﬂ% make the
P%d% Tg&j'mffam]‘%%%) unsubstltrt d or% stltut 1- C6
te

sulfide; unsubstitu (l)Jtr'%rL]J et ?ﬁ'{/lthloﬁ unsuBsrtl%UZted

or substituted Ci 5 C6 alkylsulfonyl; unsubstituted or substltuted C1-C6
[ Secoficnemlkiphunsubstituted or substituted C1-C6 aminoalkyl; unsubstituted

To %o’?HP%}HtH.‘ﬁﬂo%'&%élbMQﬁF@BMéI'SHb%LQ&%&'uti on, 118mL of 0.2mol/L sodium
hydroxide solution and water were added to make the total volume of 1000mL. This solution
Its pH was about 6.8.

totaff‘\{(o

was colorless and clear.

[Experiment]

For the compounds of present invention prepared in the examples, the test samples were
This test
sample solution was agitated for 10 seconds, sonicated for 1 minute and heated at 37°C for 2

prepared in each of the first and second solutions with 2mg/mL concentration.

hours. The heated test sample solution was filtered to remove undissolved compounds therein.
From filtered solution, 1004£ of the completely dissolved solution was sampled and 10044 of
acetonitrile was added thereto to make test sample solution. For each analysis of test sample
solution, the solubility was measured by using liquid chromatography. The results of solubility

test in the first and second solutions are shown in Table 3.
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acid group, or R5 and R6 together with a carbon atom to which they are
WGetadied4vay form a carbonyl groupl2@=0) or thionyl group (C=S), or BR2010-00282

and R8 together with a carbon atom to which they are attached 10 may

form a carbonyl group (C=0) or thionyl group (C=S), L may form a

carbonyl group (-C(=0)-), sulfonyl group (-S(=0)2-), C1-C6 alkyl
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and is independently selected from the group consisting of hydrogen;
hydroxy; W02009/145456 128 9-2010-00282 _unsubstituted or substituted
X A A TR Ao TR oF B RAEPE - CoPUIRAIRY. unsubsttuted
or substituted C1-C4 alkoxy; unsubstituted or substituted C1-C4
ForltBéoadkaps 4wasysHELertr Isaihsiitued de chstplkadmaylidealaans; its uricosuric

: i S ityted phenyl; ;- NitrQ. aming; r IiC
A T S e
Placebo contral (0.5% MC solution) and Benzbromarone was administered as a negative and

positive control, respectively.

The example 4 compound was administered orally according to the clinical administration
pathway. The administered dose was 15mg/kg for Benzbromarone, and 15mg/kg (same dose),
7.5mg/lkg and 3.75mg/kg (lower doses) for the example 4 compound. The example 4
compound was prepared by suspending in vehicle (0.5% MC solution). The prepared sample
was stirred sufficiently to make homogenous suspension, filled in an injector and administered
through oral catheter a once. The catheter was washed again with 0.5% MC solution to
remove remaining suspension in catheter, thereby completely administered the total samples

into Cebus monkey. The test samples prepared above were administered once a day.
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5 are attached may form a carbonyl group (C=0) or thionyl group (C=S),
or R7 and R8 together with a carbon atom to which they are attached

Woragafausasscarbonyl group (C=0) od#hionyl group (C=S), or racemate9-2010-00282

isomer or pharmaceutically acceptable salt thereof. 10 4. The compound
according to claim 1, wherein Y is selected from the group consisting of
saturated or unsaturated Cs-C6 carbocyclyl substituted with R9, Rio and

AftEchHe %ﬁﬁ%@ﬁ%l@éd%é%%@%&d%&eﬂ“mm BSHEND, 0.5, 1, 2, 4,

inin eteroatoms a d being substituted h R9, Rio an
Rt e SRy B AR ARl A gy and
uri ﬁ@a@lﬁalt@%a%mﬂé@ @@M%&rﬂiﬁdéwt@ll?l awae ptibRsi 9246 thelfewst itg Bnbaroee urine
excE@ispound according to claim 1, wherein each of R9, Rio and Ruu is
independently selected from the group consisting of hydrogen; hydroxy;
unsubstituted or substituted C1-C4 alkyl; unsubstituted or substituted
Fragtipral/ elgaRyIagh Shsstitadd Ora@hitn e SF gwyikyryiclien Sepdiamarene,
exanipiiastibripeliel]. - Cigdi el oagk by shateg encasingd b S FElie chb resarhglist Ut esbmpound
( 3. NG 2PEGRe NIEE: 35N RQXYHG 2eid 9%’“%1%”1%%%9%3 2+19.8%,

alkylamide; unsubstltuted or Substituted C2-C5 alkan

iRRRSY SPRRBL AR BT SR B L fatad i bR lgkebp conro
gro@8-Chestsvexyy effscibstituriedamd subgtittmedvBithC4 dkplsedfdayyknhanced urine
exCHRMORBE 1RELQIT eBURSHIWR HsCa e ArimpRpiIcrar B35 WP SS ittt IQ{ 75mg/kg and

su stlt ted C1-C4 aminoalkyl: unsubstitute ubsti
L5 PR BRSPSl STt oL anc
3. 40171*@1#-\/ lespRsEVSHY, i PugorRstSg diseSdPeR e, Fifectmi® RUAMYIN0ebihedpl #yeln epntrol
grold®, Rio and Ruu are other than hydrogen if none of R9, Rio and Ruu is
hydroxy, and when Y is pyridinyl, at least one of R9, Rio and Ruu is not
hydrogen, or racemate, isomer or pharmaceutically acceptable salt
FE‘t‘ﬁé’FéB? %@rqrn@r Qﬂﬂﬁ‘ﬁfﬁlﬂ‘%%ﬁ?c@fﬂ%&%”@lglrﬁ HOWRFHRI s 88k 1ok - R the
uri Re-dR3vehich R 3siavsi 8BSyl e prehictemdl s fersbe ddnfioisrai saturated or
unsaturated 5- to 6-membered carbocycle or heterocycle, wherein the
heterocycle pre erably contains 1 to 3 heteroatoms selected from N, O
FrOHhW%a%‘/? (St UTRT U (el SRR Ao BpRURSaa e &y perkably
supgi$o7 . €ffieet dbanpldenzdraivesiting ttoeiglho thavhiegelh@®acniuwhRet, RRZoRBC effect

durﬁ@d)%m@f @@é‘t@?’tﬁdﬁke?'fqu@m&m@ir@ &Qﬁg@a &ﬂi%ﬁm&r&wm&mcy
rou |st stityte ors
of QO e B R T O B R B e
a W@bgmhshmwmmwmﬁeamemﬁﬁmed Ci-C4 alkoxy;
unsubstituted or substituted Ci-C4 haloalkoxy; halogen;

In summary, as a result of the test for the effect of enhancing uric acid excretion in Cebus
monkey, the example 4 compound showed a superior uricosuric effect to the comparative drug,
Benzbromarone.

Meanwhile, according to the results from comparison test of the example 3 compound with the
compound disclosed in WO2006/057460, the example 3 compound showed 180% enhanced
superior uricosuric activity compared to the compound disclosed in W0O2006/057460.

All the study described above in Cebus monkey was performed by Japan Bioscience Center
(JBS) which is one of the entrusted CRO in Japan.
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unsubstituted or substituted phenyl; cyano; nitro; amino; carboxylic acid
group; unsubstituted or substituted C2-Cs alkanoyl; unsubstituted or

W Gp0nSKitusa86C2-Cs alkoxycarbonyl; utubstituted or substituted C2-Cs 9-2010-00282
alkanoyloxy; unsubstituted or substituted C3-Cio mono or bicycloalkyl; 5
unsubstituted or substituted C4-C11 cycloalkylalkyl; unsubstituted or
substituted C6-Cio aryl; unsubstituted or substituted, saturated or
unsaturated C3-Cio mono or polygarbggyclyl; and unsubstituted or
substituted, saturated or unsaturated 3- to 10-membered mono or
polyheterocyclyl containing 1 to 3 heteroatoms, provided that when Xi is

1. AmhetryesyCR 2 ivesvesorapagndbad naX2imuitogen, R3 does not exist; and

[Fori@a X3 is nitrogen, R4 does not exist, 10 or racemate, isomer or
pharmaceutically acceptable salt thereof. 8. The compound according to
claim Wh?nECJnYhe C3-C12 mono or bicycloalkyl is a monocycloalkyl

ycIoEropyI cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,

Ryclo cyclanenyl, or a bicycloalkyl obtained by the fusion of the
S 85 of said monocycloalkyls, or racemate, isomer or
pl'}é tiggtable salt thereof. 9. The compound according to
Rgeialr?ﬂ C12 mono or polycarbocyclyl is a monocycloalkyl

selected from cyclopr@pyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
20 cytﬁ{xbctyl and cyclononyl, or a polycycloalkyl obtained by the fusion of
the same or different two or more of said monocycloalkyls, or carboaryl,
or racemate, isomer or pharmaceutically acceptable salt thereof. 10. The
wdsraipolirfePEddelding to claim 1, wherein the saturated or unsaturated 3-

t0 12ea8h nembeTeddxqneinddpriiesiores1ely beaiaiangraiacs that at least one
Opgte% éﬂw is W{p thiazolyl, imidazolyl, ben2|m|dazolyl triazolyl,

tétt nyI pyridinyl, furanyl, pyr pyrrolyl, pyrazolyl, pyrazinyl,
yrm‘i’ﬁﬁh?f)\ésoﬁm %dﬁ%)é@%/@rﬁ?ﬁﬂ&gﬁgﬁm@ﬁ &%@Wéﬁ%'y selected from

trehrgoupnybrisistolyl, ohd@/mbgbrqumdiw,, pusimgt tpyectobinyduleirotetarghCs  alkyl;
uRé(I@sE%QH‘MJ BRI, & RIRGHAZ MRS e PGe DA IS BEECk kynyl C1-Cs

armaceutlcally acceptabfe salt thereof. It. The compound accord INg to

kg KRS RS @arHBRI YRt walnBroRiNhd 5y '%‘aje?fe%'aaﬁﬂgﬁd CrrGo
adaryonnsuipstitogd ror mrbsidadd iat Gt helwstkony dBpemdixBLsihited g rsulbstituted

p@ﬁﬁ”’@@n’ﬁﬁm@%ﬁ{m%@ﬁ%ﬁﬁmlﬁéﬂy W@m&&a&w@ Biip 3%3@& faﬁude

U A B W

ufisHessésiengy selkstteiedrom-the QH%T@'%Uh&SPﬁng@ﬂWﬁdrd?jerﬁJbSUtUtGd CrCe
alkpRulIBHLtaAsaEsE eI bitash&ititedl DK, oNIneRRyILIREUBERUREIILIEBSLED C -
d“uf]‘éﬂﬁ@gk g(;qggﬁswm&b%ﬂ%%e&a&bégt@geg BREMIHASP: B bstituted or
subgtituted C,-C; alkanoyl; unsubstituted or substituted C,-C; alkoxycarbonyl; unsubstituted
or substituted C,-C; alkanoyloxy; unsubstituted or substituted Cs-Cy, mono or bicycloalkyl;
unsubstituted or substituted C4-C,, cycloakylalkyl; unsubstituted or substituted Cg-Cy, aryl;
unsubstituted or substituted, saturated or unsaturated C;-C;, mono or polycarbocyclyl; and
unsubstituted or substituted, saturated or unsaturated 3- to 12-membered mono or
polyheterocyclyl containing 1 to 3 heteroatoms, provided that when X, is nitrogen, R, does
not exist; when X, is nitrogen, R; does not exist; and when X3 is nitrogen, R, does not exist,
or each of Ri-R;, R-R; and Rs-R,4 pairs may be independently fused to form a saturated or
unsaturated 5- to 11-membered carbocycle or heterocycle,

each of Rs, Re, R; and Rgmay be same or different and is independently selected from
the group consisting of hydrogen; hydroxy; unsubstituted or substituted C;-Cq akyl;
unsubstituted or substituted C,-C; akenyl; unsubstituted or substituted C,-C; akynyl; C;-Cs
hydroxyalkyl; unsubstituted or substituted C;-Cs



substituted, saturated or unsaturated 3- to 10-membered mono or
polyheterocyclyl containing 1 5 to 3 heteroatoms; or each of Ri-R2,

W DR 48186R 3-R4 pairs may be indégéndently fused to form a saturat®@e010-00282
or unsaturated 5- to 6-membered carbocycle, provided that when Xi is
nitrogen, R2 does not exist; when X2 is nitrogen, R3 does not exist; and
when X3 is nitrogen, R4 does not exist, or racemate, isomer or

haﬁama%éﬁﬁéﬂﬁt&‘?%péﬁ%ﬁtééﬁ BREOk Kok 1 IndiR R oL rlﬂbsntuted Ci-Cs

rding t 1, wh tic 5 to 6-member
e PR R R P S A hogeice

amﬂe aadde Eikgiamide sidebyde dufireanie el Unsubsiutath e sibetitiéedC1-Cs
alRRUMAseUtERl deaePiapie eat e @Ol ki iiby! T DRsGRMDRANS substituted C,-

ordln clai rein ho 9 RlOa uu is in ep nden
aﬁ% R4 rf'm lf'ﬂ%n%%r(g\l:\{ﬁe%ongfsgﬁgrﬁg 8?1 hgy(ﬁ)g Varoxy: ubr?su Pute(§)¥['tUted

Cs%stﬁ{rﬂ@afwuuawpﬂ'&ﬁ%bghtu?é%wggb&mﬁeda@w@ar%wghm halogen;
unsUblsti @ curssubstivhtagd Gy &; alkoxpminosastiied or stbstbupedr Ry and

RCfogéﬁgﬁW%kgéébeﬁQ&ﬂ% WHQh %é{fa@r%glg "I’Br’n"F‘ann%gnyl groug (C=0)

unsubstituted or substituted esteroxy provided that when Y henyl

Ol AU A IHE R 6 d LG .@%%W%Pﬁf@%ﬁ%twbcaﬁa%a@ aaphec
maherthaeryso geniX (G503 aftRenRIGENERYU is hydroxy, and when Y

is DW'CFIWL@H%S&&B&W 5’8UFN~Q»]I@@ B%Ik’%ﬁwtéﬁ?tﬁogé{?@; 1%:1 %‘ alkyl
cemaite, ISO rmaceutica C a ereo e
R AR T EHA o b X2 and 3 &
indepeftieshesiedaitoontoe e eengstowdds dasdied leragisivsatad K1-Cx2mono or
palyEarbdtsy Oiiregpsiteae WathR4,, R2, B#l aad %mﬁura@qsam@m@ﬁgiemto 12-
@H@&J&SR&”P Ef CREUSIRA Lom %?‘é% Q.rr?é@o%?&ﬁéséh g&%&&&% with
t|t 4 al |tute

roxy; unsu or Substiuted unsu
de%stn?ﬂ@é&(:l C4 haloalkyl; unsubstituted or substituted Ci-C4 alkoxy;

u nsuhsaftuteehm cfuRstRitat GG hddosittantly; detage fronyeuermifrapnsisting of
GROXYiGagid Erare: YpSHeRifeed of mbéﬁ%ﬁﬁﬂl&%rgsmbsntuted Co-

alkanO)ﬁl unsubstituted or substituted C2 ]Cs alkox carbon

LS At G HER s Ao e DS RRsttuted o
suhstitbertitCie@s onabodbist tu tendyizstitutetedr aubsigatien e C 3401 mosbsttuted or

sms&)tgeédmy@bﬂﬂoa%@ww&wwrm.th@bme%i@@&rmm Riylsulfide;
A G B R BB e
Pheayl b‘é’@ﬂ@léﬁfé@uﬁ@i‘iﬂ? f@é’é@‘l’hff@ﬂﬂ @%Lﬁ@t@@ br Gm@'ébﬂ?ﬁ't‘é‘ﬁ gnsubsntuted or
subgtituted C,-C; akanoyl; aldehyde; unsubstituted or substituted Cs-Cg ester; unsubstituted
or substituted C5-Cg esteroxy; unsubstituted or substituted C;-Cq alkylsulfonyl; unsubstituted
or subgtituted C;-Cs oximealkyl; unsubstituted or substituted C;-Cg aminoalkyl; unsubstituted
or substituted C5-Cg akylcarbonylalkyl; phosphoric acid group; and N-oxide,
provided that when Y is phenyl, i) at least one of Ry, Rip and Ry is hydroxy or ii) all of
Rg, Rip and Ry, are other than hydrogen if none of Ry, Rip and Ry, is hydroxy, and when Y is
pyridinyl, at least one of Ry, Ryp and Ry, is not hydrogen,
or racemate, isomer or pharmaceutically acceptabl e salt thereof.

2. The compound according to clam 1, wherein L is a carbonyl group (-C(=0)-), sulfonyl

group(-S(=0),-), or thionyl group (-C(=S)-),
or racemate, isomer or pharmaceutically acceptabl e salt thereof.

3. The compound according to claim 1, wherein each of Rs, Rs, R; and Rg may be same or
different and is independently selected from the group consisting of hydrogen; hydroxy;
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W02009/145456 131 9-2010-00282 to 6-membered carbocycle or
heterocycle, each of R5, R6, R7 and R8 may be same or different and is
W andepensisntly selected from the grdap consisting of hydrogen; hydroxg;2010-00282
unsubstituted or substituted Ci-C4 alkyl; unsubstituted or substituted
Ci-C4 haloalkyl; unsubstituted or substituted Ci-C4 alkoxy; 5 unsubstituted
or substituted Ci-C4 haloalkoxy; unsubstituted or substituted C2-Cs

unsBbanR: &a|9ﬂ%ﬂufééaftlr@r0alﬁwngn§lﬂﬁlﬁﬁégow “%@Ml"@i el R‘éloalk l;

d R6 to eth rW|th aca bon atom t hJC att
B o g P MERUHAEY o AL LABn ét%aaod%xv
Un%bﬂﬂhtﬂd@y &i@dﬁ@d ﬁé&n@;af@m @QQWWQWMM(QE@?%W&&)DWW &yano;

nitrgaéhﬂwlaﬂmaaod @@&Iccaara giw@wlmr@im%ﬁge@ézvo.mratwm SR (vHkéh they
and. Y is selected from consistin

ur%sa Ty (e er?(}jg Clio {)?u%gﬁ? 8zaﬁrbochlg ﬁgj :% with thdF\Bf jogether
with Caeaan gaen datyhigadhsy @F%é&té?ﬁ@éd@/ t‘??rmﬁr%ﬁ%ﬂréfpkﬁd%g} or thionyl
gropelyizeerocyclyl containing 1 to 3 heteroatoms and being substituted with

or rR2nRE0 SRARL hé{e'r'ﬂs&&mééﬂ@ QEJ%{@%%%@J&;@W contains 1 to 3

heteroatoms selected from and S, wherein each of R9, R10 and
Ruu is independently selected from the group consisting of hydrogen;
4. Tyel rorygound wostithitgd @ clsurb stituieaieli-C 4sadkigcteth Swbs titatgagr consisting of
saufra*éatt'twtﬁ%aﬁt t frafed %@@a(l{évgoc 4b§hm ltﬁ%%%bﬁyt%%iﬁﬁ %ﬂ‘éoﬁ’mated or
unsu uted or substjtute oa cyan; nitro
R LA e IO ke R G PR
Witb&@ﬁxﬂ'@i&wm thaRwRerend By Aierie sarag e dsti ot el R10 and

or rRierhafe X YA radcalt Bfly BiGnameRataiedpther than hydrogen if
none of R9, R10 and Ruu is hydroxy, and when Y is pyridinyl, at least one

of R9, R10 and Ruu is not hydrogen, or racemate, isomer or

5. Pt AoMEeRHGE ARG Ecked 18 BIRSls tBREH. €92 1%, RnERocHibBundp independently
sel@tebfdimgtihe gtaim dondtirejrole hytirajei,dratyd Xdissinatependabstituted C,-C,

al kA RS tUﬂHPSFQ;bQﬁWQP@ tﬁa‘h%ﬁ%ﬁt BH&B&utﬁéd % g ?&?ébscl Cu alkoxy,

nitrogen, each of R3 and R4 m e same or different and
R PSR o 55 K B PR TEHR B GHGRLute pheny
cyaneisunigstituasthor satiskitiite cei-Qoaiky Bnoidsulistifiytetkpiangidbistitogaattituted or
sub&inGedd @@@Uﬂbﬁé?ﬁ%%@%ﬁﬁﬁﬁhﬁw&l@%@' l@g&y? &@épgﬁ@um{med or

Sub lttr%g CArpe oc (%?/fy grsulﬁg{e%tc%d (;/érspurov?t 8ddhét%\;[ﬁ‘;Jhe |1.’rc?JIJ tnlgjn gigﬂted o
wbaﬁé%é?u@e@lwa@hymr@ﬁmw%owbade%@ué;«ﬁmﬁa lwhetm%gqguted or
subBitiREe0,-BAaNkgR2rboheAisk : Phegebrif didirhug 2 R3-R4
provided that when Y is phenyl, i) at least one of Ry, Rip and Ry is hydroxy or ii) all of
Rg, Rip and Ry, are other than hydrogen if none of Ry, Rip and Ry is hydroxy, and when Y is
pyridinyl, at least one of Ry, Ryp and Ry, is not hydrogen,
or racemate, isomer or pharmaceutically acceptabl e salt thereof.

6. The compound according to claim 1, wherein each of R;-R,, R»-R; and Rs-R, pairs is
independently fused to form a saturated or unsaturated 5- to 6-membered carbocycle or
heterocycle, wherein the heterocycle preferably contains 1 to 3 heteroatoms selected from N, O
and S,

or racemate, isomer or pharmaceutically acceptabl e salt thereof.

7. The compound according to claim 1, wherein each of R;, Ry, Rz and R, may be same or
different and is independently selected from the group consisting of hydrogen; hydroxy;
unsubstituted or substituted C;-C, akyl; unsubstituted or substituted C;-C, haloakyl;
unsubstituted
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35 pairs may be independently fused to form a phenyl or a 6-membered
heterocycle containing 1 to 2 atoms of nitrogen or oxygen, each of R5,

WROORT48466 R8 may be same or diffé@dnt and is independently selecte®-2010-00282

from the group consisting of hydrogen; unsubstituted or W02009/145456
132 9-2010-00282 substituted Ci-C4 alkyl; unsubstituted or substituted
Ci-C4 alkoxy; halogen; cyan; nitro; and amino, L is a carbonyl group

or @%m@)eb Oty |GFMP ekl YalBBtBfeaNd W ICh¥BfByy; halogen:

ition to the attach t fSL
S e o i e o
subHI ek ool ey oHnaubstiteis) 05 ovheituep Rarfaatieuticalhpritc Bpdhstisuted or
subsailtieteat, 17k o samrAsitneeardinadamiaia tydicinmselrclscloakyl;

fro t ro S of 1
DR Byt e o
unsybRieetion FoR tismpsBiAgdL pr unsaturated Cs-Cyo mono or polycarbocyclyl and
uns(Bghitdibirom o-4meeiney - sinaan)- (2r3-disstdrasay rid o[, 310} fhedoxaainand  or

poI S%@'E @o OPQ)%%)eteroatoms dorow ded that when Xl is nitrogen, R, does not
3,5-dibromo-4- hydroxy phenyl)-(2,3- ydro pyrido[4,3-b][1,4]oXazin-4-yl)

lfﬁﬁ%@h%”'ﬁf@%ﬁﬁé%ﬂoggﬂ%amm 3l nitrogen, R, does not exist,

or r@@dmnmmweph@iylﬁf@ﬁamhydmmwﬂom 3-b][1,4]oxazin-4-yl)
-methanone (compound 4);

o gﬁl{%?%@rﬁdo%g@clrg ﬁ%l %5) dlhxdthepég-ig Sr’n%r%[ o |%)§c oeg kyl is a

mOQQ%%H%@&M@KyM@WYB SyaipRdvh-SyeiaRFE v - Y ¢ enaz RyaLgimentyl

cycm@imm@daﬁmpound 3y cloalkyl obtained by the fusion of the same or different two
of QGS % 5 ¥droxy phenyl)-(6-methyl-2,3-dihydro-pyrido[2,3-b][1,4]ox
azin- ar’lone (compound 7);

or r@@ﬁ%l‘é‘?ﬂ@r QVWBW%H@M?‘Z‘Z@@?HWHW@?@ dihydro-pyrido[4,3-b][1,

4]oxazin-4-yl)- 25 methanone (compound 8);

0. ThediRpBIma- %c@cyr‘afﬁﬁqoog‘éﬂb(lk(ZM@PWBV&Z@W%WHQMHJ'I is a

anone (compoun

1,4]oxazin-1-yl)-
ORI AR ?@f%.hwé;ba?yﬂ.da@ opehl AR GHClse

cychamatyherioroyniienayid asadt (@dyoypoelidl t)aiBel by the fusion of the same or different
twd Br AREIREr daltvelEniy BloaRYIY; @ Saibiygiro-pyrido[4,3-b][1,4]oxazin-4-yl)-me

or FRANARE BTG B Cq POt thereor.

10. The compound according to claim 1, wherein the saturated or unsaturated 3- to 12-
membered mono or polyheterocyclyl containing 1 to 3 heteroatoms is thienyl, thiazolyl,
imidazolyl, benzimidazolyl, triazolyl, tetrahydropyranyl, pyridinyl, furanyl, pyranyl, pyrrolyl,
pyrazolyl, pyrazinyl, pyrimidinyl, isothiazolyl, isoxazolyl, pyridazinyl, isobenzopyranyl,
chromenyl, indolyl, indazolyl, quinolinyl, purinyl, pyrrolinyl, chromanyl, pyrazolidinyl,
piperidinyl or piperazinyl,

or racemate, isomer or pharmaceutically acceptabl e salt thereof.

11. The compound according to clam 1, wherein X, is carbon, and each of X; and X3 is
independently carbon or nitrogen, provided that at least one of X, and X3 is nitrogen,

or racemate, isomer or pharmaceutically acceptabl e salt thereof.

12. The compound according to claim 1, wherein each of
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(2,3-dihydro-pyrido[4,3-b] [
1,4]oxazin-4-yl)-(4-hydroxy-3-trifluoromethyl-phenyl)- methanone

W @eo0aidame612); 130 9-2010-00282

(3,5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone 35 bromic acid salt (compound 13); (3
chloro-4-hydroxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[4,3-b] [1,4]

R,, B820-42y  RNEHAHO 38mECHMIPeLIBR ]aﬁ)i is mdependent selected from the ﬁ:oup

0ro-4-hydro hen ro-p 1,4]oxazin- 1
oA e s ol lpsaciict
Cs dadoe kylpob@ogen; unsubstituted or substituted phenyl; cyano; and unsubstituted or
wb@tﬁt@!@nﬂé{wb WW%?@@daﬁidihmriﬁ@BA-I@Hi«k@@rb%?&}rllcbf&aﬂﬁﬁ\g 1
none bromic C 0
o S8 R R el bt o bty fuseatoform
sattggtgg,ﬁr YOGt A h@rﬁenﬁmﬁﬁd&éi g4 §compound 17); 5
(3chlpmaidenytaowyigpheny i (@ gedli Ry divegyoi diS; 4vhdhld) xarioydryh); et not

NGNS RIQINS; Afitthgal! FEYUBRMNELP); (2,3-dihydro-pyrido[3,4-b] [
1,4]oxazin-1- y?) -(4-h droxy -3-trifluoromethy!- phenyl) methanone

or reem%umlirggr pharmaceutlcally acceptable salt thereof
(3,5- dlbromo 4-hydroxy-phenyl)-(7-phenyl-2,3-dihydro-pyrido[2,3-b] [

13. ¥R Hd)éBCo}@ %Q%\Wle\ﬂﬂ;@mmpma@gbmanc 5- to 6-membered carbocycle
or nggr dlc %I ted W|t groFPlyrl wkﬂeia hﬂo élgﬁéﬁﬂlg?g %?e Eameenzg)sl defined
inqgms- @lbromo 4- methoxy phenyl)-(7-tr|fluoromethyl-2,3-d|hydro-pyr|do[2,3-

or redEhmdlexauttierloyhhanatbanicaey (SaHRMIIsh2 thekpof .

(3,5-dibromo-4-hydroxy-phenyl)-(7-trifluoromethyl-2,3-dihydro-pyrido[2,3-b
[I'l ,4Joxazin-I- 15 y% methanone (compound 22-2
9.

| BECPBrtP A 760 ﬂ%&&'ﬂ%l&omrﬁﬁﬂlﬂﬁaﬂz%ﬁlﬁa?ﬁgr&) [sethggendently
seleatid {compelgnou2addnsisting of hydrogen; hydroxy; unsubstituted or substituted C;-C,4

alkf P BreBER M ok b val %be“‘ﬂgl[éa%}?] [dr81p%AatEs tcaReRBaRREA0 X Moxy;

-acetic acid methyl ester F((}b mpound
NPt %, SORIARS- Sy (?'ﬁaﬁjf’fyqé‘?@?ﬁ? 1 A3 YE B 1 aYBx and
unsybstiiaited or subttianteshest@oxyipound 25); (2,3-dihydro-pyrido[4,3-b] [

1, 4]Og?%maee}marc%&wr%ﬁnaxﬂirg@@@&;@ﬁ&)dmghﬁmﬂe RQ?%ZQ?%Q ﬁ all of

ibr me | rido
(i'}m hé%]ag{nlp (g%g/en% (f norae;?/ Ili 10 an Psxﬁy Y is
IOYB@fbﬂb?bW@ﬂWlﬂB«ﬁpﬁéﬁﬁ)}(?ﬂﬁéﬂf@m%rd|hydro-pyrldo[z,3-b][1,4]ox

or ragéateylgomer or pharmaceutically acceptable salt thereof.

15. The compound according to claim 1 wherein

each of X, X, and X3 isindependently carbon or nitrogen, provided that at |east one of
X1, X, and X3is nitrogen,

each of Ry, R,, Rz and R, may be same or different and is independently selected from
the group consisting of hydrogen; hydroxy; unsubstituted or substituted C;-C, akyl;
unsubstituted or subgtituted C;-C, haloalkyl; unsubstituted or substituted C;-C, akoxy;
unsubstituted or substituted C,;-C, haloalkoxy; halogen; cyano; nitro; amino; carboxylic acid
group; unsubstituted or substituted C,-Cs akanoyl; unsubstituted or substituted C,-Cs
alkoxycarbonyl; unsubstituted or substituted C,-Cs akanoyloxy; Cs-Cp, aryl; and
unsubstituted or substituted, saturated or unsaturated C;-C;, mono or polycarbocyclyl or
heterocyclyl, provided that when X, is nitrogen, R, does not exist; when X, is nitrogen, Rs
does not exist; and when X3 is nitrogen, R, does not exist, or each of Ri-R,, Rx-R; and Ry-Ry
pairs may be independently fused to form a saturated or unsaturated 5-
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methanone (compound 27-2);
(3,5-difluoro-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)

Wonoetiatase (compound 28); 30 131 9-2010-00282

(3,5-difluoro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methanone (compound 29);
(5chloro-2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-(3,5-dibromo-4-hydroxy

to(ghf%ﬁ? elr&!%“&‘ﬁi%/;% 6%@& |h3030 xazin-4-yl)-meth

noneX ?gg%%{é %& (m ge %m J))gfger%n (J[I rl? oPent )ys)el ected ?rom
the, 8ralify geosisirid off, Bysfageoxayeiiodsy [Jn@shsitiiesty 9by Bdisti Lot - frethapl kyl;
uﬁ@@iﬁ@@pwr@bﬁahéﬁ/ﬁc@gﬁm@i M%&O&Z%Stltuted C.-C, akoxy;
epaame SN ERe A B NI SRl . aenoy

oxazin- -y anone hydroc cyau compoun

heiesTs @%W@xs’i‘fﬂ Reranster éom‘iycﬂ%dpﬁ}ﬂ%[@ ReApd| Eﬂdﬁaﬁvﬁwm Ahearbon
aloananehicothpourdfddhidd may form a carbonyl group (C=0), or R; and R together

w“ﬂ(% SRy Uﬁf?&ﬁtﬁ?ﬁﬂaé&%%%éﬁ&fﬂ%%&vah(&&(ﬁgw”d

JX 2,6-dibromo-4-(2,3-dihydro ndo[lé
1 A]ox &M &’%ﬁ&ﬂ&ﬁ‘?%@%lo((:%g’g @"ﬁ)gr?gp (-S(=0)2) or thionyl group (-
CEhBrp-ahchydroxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[3,4-b] [1,4]

oxazm L ¥emeInane R (FQU %HﬁQlﬁé)of saturated or unsaturated Cs-C;, mono or
et por phenil ¢SOy ida ol Ao AT v
n(grbﬁﬁﬁ@:mﬁmwgﬁr@ﬁwwm AErd tp it @op)sand being substituted with

R, RlgsdiR:4-yheragtirneaeod@haperdnsl $@pntains 1 to 3 heteroatoms selected from
5- 'réﬂoro -4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][1,4]oxazin-4-yl)-
methandne (com{jound 39); 15

(3-bryRFEAL A ﬁgpﬁmﬁm R 3SdNIpEReRp oS SCieh i 0ma B SFPHPIcY i BY Of
hﬁdmgeneh;(dmxwmumbdm)ted or substituted C;-C, alkyl; unsubstituted or substituted C;-

Or&éfjﬁyﬂMVOPQ@é&%&%d@’a%ﬁwmsﬂt% or substituted C,-C

(é xazin-1-yl)-methanone (compoun

RSt A 15 BT ST G G R o2 [Arspoticted o
sahatitiredi Satcetis@rmiye 20 (compound 42);

(2,3- QFB\Y@E@MWHM B-RIPheh X8 AN Ay nEHME RO ANIPRYAZAY M) BReYHI of
o e o s AT SR POt R 5 M Y
pw¢¢1gyl at least one of Ry, Ryp and Ry; is not hydrogen,

or racemate, isomer or pharmaceutically acceptabl e salt thereof.

16. The compound according to claim 1 wherein

each of X, X, and X3 isindependently carbon or nitrogen, provided that at |east one of
X1, X, and X3 is nitrogen,

each of Ry, Ry, Rzand R, may be same or different and is independently selected from
the group consisting of hydrogen; unsubstituted or substituted C;-C, alkyl; unsubstituted or
subgtituted C;-C, haloalkyl; unsubstituted or subgtituted C;-C, alkoxy; halogen; cyano; nitro;
amino; and unsubgtituted or substituted, saturated or unsaturated Cs-Cs carbocyclyl or
heterocyclyl, provided that when X, is nitrogen, R, does not exist; when X, is nitrogen, R;
does not exist; and when X3 is nitrogen, R, does not exist, or each of R;-R,, Rx-R; and Ry-Ry
pairs may be independently fused to form a phenyl or a 6-membered heterocycle containing 1
to 2 atoms of nitrogen or oxygen,

each of Rs, Re, R7 and Rgmay be same or different and is independently selected from
the group consisting of hydrogen; unsubstituted or
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WQrad9f2434%4 [1,4]oxazin-1-yl]-methadgdhe (compound 45);

17. 3 sompa e AERprdG Rt

(compound 44); 25
(3,5-dibromo-4-hydroxy-phenyl)-[7-(4-trifluoromethyl-phenyl)-2,3-dihydro-p

(3,5-dibromo-4-hydroxy-phenyl)-[7-(2-trifluoromethyl-phenyl)-2,3-dihydro-p

yrido[2,3- b] [1,4]oxazin-1-yl]-methanone (compound 46);

1-(3,5-dibromo-4-methoxy-benzoyl)-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazi
smﬁb&ﬁ@t@%'t&eal ; (GRS B shbstituted C,-C, alkoxy; halogen; cyano; nitro; and

3,5- dibromo- -hydroxy-benzoyl)-2,3-dihydro-1H- pyr|d0[2 3- b] 1,4]oxazi

a'ﬁ" arbonitrile (compound 47-2);

(3,5-Hilsra aadbanyh ethdx (-EFENY IR thiGwiseysHer{P)R) 3ahy dro-pyrido[2,3

-b][1 ¥ iexasanyl whdh 8ERangarXgrone UnpaftBlodhon to the attachment position of
GRS RO bk alie R S BXTBH 45e anc

Ajoxazin: - anone ompoun

Ni0gibromo-4-hydroxy-phenyl)-[7-(3-dimethylamino-phenyl)-2, 3 -dihydro

or ral@AG695bA A bophAMEARAILEH) R2&ptable salt thereof.

pyrido[2,3-b][1,4]oxazin-1-yl]-methanone (compound 50);

3,5-dibromo-4-hydroxy-phenyl)-(2,3 -dih dro rido[4,3 -b] [ 1,4
S e Qﬁ&ﬁg y from thé group consst!ng of:

(@ﬁ‘ﬂ*U'lbmﬂﬂdqﬂdfwdl‘ph%ﬁM?*ﬁWYW@BmMWMWIM@We

I yI] 5 methanone (compound 52);

% fg,%g?é;%— o o 2 PSR A e
(m@"@mﬂbmo 4 hydroxy-phenyl)-2-(2,3-dihydro-pyrido[4.3-b] [ 1,4]

(9BaEHofy)-RyanRe I elgOReuNg &rd)pytio[4,3-b] [ 1,4] oxazin-4-yl)-methanone

§r§ dégr %\9@0%%5%% phenyl)-(2,3-dihydro-4-oxa-1,9-diaza-phenanthren
anone” (com ound 55);

(%:5[21' ?BOQQrﬁJFUH{BXM “PIRIOK(~sHE Ry PR Aokt L Rspr Bt BIBgenepe
(cotaord-9ne (compound 56);
(GeBibrafihy: Q%ﬁo?ﬁh&%&)(ﬁ%@%@d”d‘bw&% P Uba% ezl 38 Rshone

(compound 57
(98BI Pho-4-methoxy-phenyl)-(6-methyl-2,3-dihydro-pyrido[2,3-b][1,4]o

(&5zdrbmry@~4f’nmmmﬁer(sdb(ﬁ;ﬁedj hydB8py (RId 3Rl it oyeiofk y8)mhgthanone

ai yI) (2,4-dihydroxy- pyrimidin-5-y|)-methanone (compound
% o%g%a RS RO S i AR ot
n@tj)anone (compound 7);
(3,5-dibromo-4-hydroxy-phenyl)-(2,2-dimethyl-2,3-dihydro-pyrido[ 4,3-b] [ 1,4] oxazin-4-yl)-
methanone (compound 8);
(3,5-dibromo-4-hydroxy-phenyl)-(7-cyclopropyl-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-1-yl)-
methanone (compound 9);
(3-chloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 4,3-b][ 1,4] oxazin-4-yl)-methanone bromic
acid salt (compound 10);
(3-bromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-yl)-methanone bromic
acid salt (compound 11);
(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-(4-hydroxy-3-trifluoromethyl-phenyl)-
methanone (compound 12);
(3,5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 4,3-b][ 1,4] oxazin-4-yl)-methanone
bromic acid salt (compound 13);
(3-chloro-4-hydroxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[ 4,3-b] [ 1,4] oxazin-4-yl)-methanone
(compound 14);
(3,5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 3,4-b][ 1,4] oxazin-1-yl)-methanone
bromic acid salt (compound 15);

9-2010-00282
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(3,5-dibromo-4-hydroxy-phenyl)-(7-isoquinolin-4-yl-2,3-dihydro-pyrido[2,3-
b] [ 1,4]oxazin-I - yl)-methanone (compound 61);

W @20batilaBaato-4-hydroxy-phenyl)-(6, 7Z288hydro-pyrimido[4,5-b][1,4]oxazirg-2010-00282

yl)-methanone (compound 62); 25
(3,5-dibromo-4-hydroxy-phenyl)-[7-(3-trifluoromethyl-phenyl)-2,3-dihydro-p
yrido[2,3- b][ 1,4]oxazin-1-yl]-methanone (compound 63);

(éi’b.%rq J&&ﬂéﬂéﬁﬂ@@&%}{dﬁ% 31 M%Q%ﬂtbﬁﬁgﬁ%@?&%émgﬁ@-B}/émic

in-1-yl]l-methanone (compound 6
droxy-benzoyl)-2,3-dihydro-1 H-pyrido[2,3-b] [
(3. d‘]@f@érhwryﬂy 3oiberphenitiie2 @ driystiomireo) 3,4-b] [1,4] oxazin-1-yl)-methanone
b(arﬁtdaamp(éothamghenyl) [7-(4- trlfluoromethoxy phenyl)-2,3-dihydro
r| ethan 6 : .
hi S B e RS R B lanangye prgme
tf@ﬂmﬁw ethanone (compound 67); 35

(za@mbrmmréewmwwmai yh@4rmpdraxgy3ayifidincdasty? Shelijtydro-py
nﬁ%ﬁe njrpéllnﬂ?ﬁ%bn -1-yl]-methanone (compound 68);

S ABE Tea DORLR S L A
nQetd)ampoeJ(Wrﬁ}Sl)ur(GE)dlbromo -4 -hydroxy-phenyl)- [7 -(1
2te-Helpbrd- x1272233a"ﬂwgf®@aré[%£%]§rta] dxbetl-2xar i YEhEnsti@RpRind 21);
R, T ko7 M R A i
ylheeanenecenagifind @adid salt (compound 71);
(QMdﬂaﬁmﬂd@xﬁ -shexayq Py rideténetpll L Zdaxaziropgatsorbinheaalah-1-

o O

dibrom 0-pyrido[4,3- b][l oxazin-4-carbonyl)-phenolat
Zéﬁbqwr{%gwl 'CEGWTEW'?RF% ]oxazm -carbonyl)-benzoic “ acid (compound
2@3,5-dibromo-4-hydroxy-phenyl)- (2 3-dihydro-pyrido[4,3-b][

(éé‘lﬂ%%ﬁ#ﬂ AW RRBRANSAIRE s Y Af8RcHS- AThRAY. SRABRAUEIEY)  add

WW'(W&FBFB?HB”Q HWdroxy-benzoyl)-2,3-dihydro-IH-pyrido[2,3-b][1,4]oxa

(Ebrﬂm;ﬂ]%dylydi[dny@dﬁé@@hﬂ@mzm -15)1) €8 addnate dibpan@ryephenyl)-
H}b@m@g&eptable salt thereof. 15 18. A method for preparing a

e R R PR e

(compound 26);

(3,5-dibromo-4-methoxy-phenyl)-(7-methyl-2,3-dihydro-pyrido[ 2,3-b][ 1,4] oxazin-1-yI)-

methanone (compound 27-1);

(3,5-dibromo-4-hydroxy-phenyl)-(7-methyl-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-1-yl)-

methanone (compound 27-2);

(3,5-difluoro-4-methoxy-phenyl)-(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-methanone

(compound 28);

(3,5-difluoro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 4,3-b][ 1,4] oxazin-4-yl)-methanone

(compound 29);

(5-chloro-2,3-dihydro-pyrido[ 4,3-b][ 1,4] oxazin-4-yl)-(3,5-dibromo-4-hydroxy-phenyl)-

methanone (compound 30);

(2,6-dichloro-pyridin-4-yl)-(2,3-dihydro-pyrido[ 4,3-b][ 1,4] oxazin-4-yl)-methanone

(compound 31);

(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-yl)-(6-hydroxy-pyridin-3-yl)-methanone (compound

32);
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a) reducing Formula VIl compound to obtain Formula VI compound, b)
cyclizing the obtained Formula VI compound with Formula V compound to

W @inadr4Bas6ormula 1V compound, and4) peptide-bonding the obtained 9-2010-00282

Formula IV compound with Formula Il compound to obtain Formula I
compound: [Formulalll ROY s RzZXNRR XzX0R~ 33Rs25R4
[Formula 1ll] Ol zxIY [Formula V] RiHs Rz XNR R3Xz O RR6 30 R4

(%&%&ﬁﬁ%@o&%&f@l&@%ﬁ@& FmgLﬁs\!t]] ﬁ?\l}%xgziﬁ-ﬁy[ﬁﬁ{@ﬂél%ﬁé
citoehiohc 2 it chmpaund 335> O > R4 [Formula VIILT R
(3-chloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 3,4-b][ 1,4] oxazin-1-yl)-methanone
(compound 34);

4-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-sulfonyl)-phenol (compound 35-1);
2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-sulfonyl)-phenol (compound 35-2);
(3-chloro-4-hydroxy-5-nitro-phenyl)-(2,3-dihydro-pyrido[ 3,4-b] [ 1,4] oxazin-1-yl)-methanone
(compound 36);

(3-chloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 4,3-b][ 1,4] oxazin-4-yl)-methanone
(compound 37);

(3-bromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-yl)-methanone
(compound 38);

(3,5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 4,3-b][ 1,4] oxazin-4-yl)-methanone
(compound 39);

(3-bromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 3,4-b] [ 1,4] oxazin-1-yl)-methanone
(compound 40);

(3,5-dichloro-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[ 3,4-b][ 1,4] oxazin-1-yl)-methanone
(compound 41);

2-(3,5-dibromo-4-hydroxy-phenyl)-1-(2,3-dihydro-pyrido[4.3-b] [ 1,4] oxazin-4-yl)-ethanone
(compound 42);

(2,3-dihydro-pyrido[4.3-b][ 1,4] oxazin-4-yl)-(3-methoxy-isoxazol -5-yl )-methanone
(compound 43);

(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-yl)-(3-hydroxy-isoxazol-5-yl)-methanone
(compound 44);

(3,5-dibromo-4-hydroxy-phenyl)-[ 7-(4-trifluoromethyl -phenyl)-2,3-dihydro-pyrido[ 2,3-
b][1,4] oxazin-1-yl]-methanone (compound 45);

(3,5-dibromo-4-hydroxy-phenyl)-[ 7-(2-trifluoromethyl -phenyl)-2,3-dihydro-pyrido[ 2,3-
b][1,4] oxazin-1-yl]-methanone (compound 46);
1-(3,5-dibromo-4-methoxy-benzoyl)-2,3-dihydro-1H-pyrido[ 2,3-b] [ 1,4] oxazin-7-carbonitrile
(compound 47-1);

1-(3,5-dibromo-4-hydroxy-benzoyl)-2,3-dihydro-1H-pyrido[ 2,3-b][ 1,4] oxazin-7-carbonitrile
(compound 47-2);

(3,5-dibromo-4-methoxy-phenyl)-[ 7-(3-nitro-phenyl)-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-
1-yI]-methanone (compound 48);

(3,5-dibromo-4-methoxy-phenyl)-[ 7-(3-nitro-phenyl)-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-
1-yI]-methanone (compound 49);

(3,5-dibromo-4-hydroxy-phenyl)-[ 7-(3-dimethylamino-phenyl)-2,3-dihydro-



10

15

20

25

30

35

Rz.X)(NO2 Rs X2X3 OH R4 wherein, in Formulae Il to VII, 10 X1, X2,
X3, R1, R2, R3, R4, R5, R6, R7, R8 and Y are the same as defined in

W@Pane/ 145466 Z represents a reactiva3gaving group. 19. A method for 9-2010-00282

preparing a compound of Formula Il, or racemate, isomer or
pharmaceutically acceptable salt thereof, comprising the steps of: 15 a)
halogenating Formula VII compound to obtain Formula X compound and

PRI 2835 TQ]&Q&QM neddrRrondacs fRuMH@Hd with Formula IX

<$§%§$v%%ﬁe%%°%%§%@vﬁ’w§ R it hione

(Fwrpeungl ¥3)1 compound, b) cyclizing the obtained Formula VIII compound
(%Qiﬂﬁﬁimtfﬂﬂ@ull@(Wpﬁéﬁpl)QWﬁﬁncﬁﬁl@Wdﬁ geptideopensding e slotaingd -yi] -
Eegrgm V com Q)d with Formula Ill compound to obtain Formula Il

comp ou ormuaII]ROYls RzXzZNR~ R'X0OR 33R8 25R4
(Wlﬁiﬂ%}%ﬁ%}?&b@?@ﬂﬂk&%fﬁwﬁ YIo4.8-¢1bpdio- Ry 202 e i e -y -

nidtBariddeXcohpoitisds3), Rs R4 5 [Formula V]
1-(3,5-dibromo-4-hydroxy-phenyl)-2-(2,3-dihydro-pyrido[4.3-b] [ 1,4] oxazin-4-yl)-ethanone
(compound 54);
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-4-oxa-1,9-diaza-phenanthren-1-yl )-methanone
(compound 55);

4-[2-(3,5-dibromo-4-hydroxy-phenyl)-2-oxo-ethyl)]-4H-pyrido[ 4,3-b][ 1,4] oxazin-3-one
(compound 56);

4-(3,5-dibromo-4-methoxy-benzoyl)-4H-pyrido[4,3-b][ 1,4] oxazin-3-one (compound 57);
(3,5-dibromo-4-methoxy-phenyl)-(6-methyl-2,3-dihydro-pyrido[ 2,3-b][ 1,4] oxazin-1-yI)-
methanone (compound 58);

(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-yl)-(2,4-dihydroxy-pyrimidin-5-yl)-methanone
(compound 59);

(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-yl)-(2,6-di hydroxy-pyrimidin-4-yl)-methanone
(compound 60);

(3,5-dibromo-4-hydroxy-phenyl)-(7-isoquinolin-4-yl-2,3-dihydro-pyrido[ 2,3-b] [ 1,4] oxazin-1-
yl)-methanone (compound 61);

(3,5-dibromo-4-hydroxy-phenyl)-(6, 7-dihydro-pyrimido[ 4,5-b] [ 1,4] oxazin-5-yl)-methanone
(compound 62);

(3,5-dibromo-4-hydroxy-phenyl)-[ 7-(3-trifluoromethyl -phenyl)-2,3-dihydro-pyrido[ 2,3-
b][1,4] oxazin-1-yl]-methanone (compound 63);

(3,5-dibromo-4-hydroxy-phenyl)-[ 7-(3-fluoromethyl -phenyl)-2,3-dihydro-pyrido[ 2,3-
b][1,4] oxazin-1-yl]-methanone (compound 64);
4-[1-(3,5-dibromo-4-hydroxy-benzoyl)-2,3-dihydro-1H-pyrido[ 2,3-b] [ 1,4] oxazin-7-yl] -
benzonitrile (compound 65);

(3,5-dibromo-4-hydroxy-phenyl)-[ 7-(4-trifluoromethoxy-phenyl)-2,3-dihydro-pyrido[ 2,3-
b][1,4] oxazin-1-yl]-methanone (compound 66);

1-{ 4-[1-(3,5-dibromo-4-hydroxy—benzoyl)-2,3-dihydro-1H-pyrido[ 2,3-b][ 1,4] oxazin-7-yl]-
phenyl} -ethanone (compound 67);

(3,5-dibromo-4-hydroxy-phenyl)-[ 7-(5-methoxy-pyridin-3-yl)-2,3-dihydro-pyrido[ 2,3-
b][1,4] oxazin-1-yl]-methanone (compound 68);
(4-hydroxy-3-trifluoromethyl-phenyl)-(7-methyl-2,3-dihydro-pyrido[ 2,3
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R1 R2_NO2 X] R7 Rs 'X2XO O,R 310R 3 Rs k[Formula IX] R7 R8

0, R6R10 HO Rs Rs 10 [Formula X] R1 R2_ X] NO2 R3 X2 X3 R11 Ra
WQR00aida4g6ll] R1 R2_ X] NO2 R3 X26X3 OH 15 Ra wherein, in 9-2010-00282

Formulae Il to X, X1, X2, X3, R1, R2, R3, R4, R5, R6, R7, R8 and Y are

the same as defined in claim 1, R10 is a non-hydrogen substituent, and

Rll represents a reactive Ieaving group. 20 20. A method for preparing a

M%qf ﬁﬁ’gﬂﬁ@ﬁﬂg |somer or pharmaceutically

<§§ﬁ§é%ﬁé§ i tfixS&E i@”@?”ﬁﬁfe ST avaans
yB- M@rooaer@n{mmﬁma XI] Ri S~Y R 2, XNR6
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-methanone
sulfuric acid salt (compound 71);
(2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-carbonyl)-phenolate  sodium  salt
(compound 72);
(2,6-dibromo-4-(2,3-dihydro-pyrido[4,3-b][ 1,4] oxazin-4-carbonyl)-phenolate potassium salt
(compound 73);
(3,5-dibromo-4-hydroxy-phenyl)-(2,3-dihydro-pyrido[4,3-b] [ 1,4] oxazin-4-yl)-methanethione
trifluoroacetic acid salt (compound 74); and
1-[1-(3,5-dibromo-4-hydroxy-benzoyl)-2,3-dihydro-1H-pyrido[ 2,3-b][ 1,4] oxazin-7-nyl] -
pyrrolidin-2-one (compound 75),

or racemate, isomer or pharmaceutically acceptabl e salt thereof.

18. A method for preparing a compound of Formula ll, or racemate, isomer or pharmaceutically
acceptable salt thereof, comprising the steps of:

a) reducing Formula VIl compound to obtain Formula VI compound,

b) cyclizing the abtained Formula VI compound with FormulaVV compound to obtain
FormulalV compound, and

) peptide-bonding the obtained Formula IV compound with Formula 1l compound to
obtain Formula |l compound:

[Formulall]

O

"

Ry- N_ Rs
XS Py
/Xz, 2 R+
R3 X‘3 O Rg
R4
[Formulalll]
i
4 Y
[FormulalV]
Ri H
Ry. N_ Rs
TN R,
Xz <Rz
Ry 2X; 0 Ry
R4



10

15

20

25

R3'Xz.X0aR8 R4 [FormulallROY iR2,NR5s 17 R3X0OR aa

R8 5 R4 wherein, in Formulae Il and XI, X1, X2, X3, R1, R2, R3, R4, R5,
WEROORT4HRB6and Y are the same as défined in claim 1. 10 21. A method%@010-00282

preparing a compound of Formula XII, or racemate, isomer or

pharmaceutically acceptable salt thereof, comprising the step of

amide-bonding Formula IV compound with Formula XIlI compound in the
[FoRfeReppe of base: [Formula XIl] LOL R1'YOi5RRzXzNR6 Rs ,X.X

R S SR8 15 R4 [Formula XllI] OHO ZY [FormulalV]R1H R2,NR5

RsS| XI? R6 'X2 3 ORs

Y A
z <
>R
R7

[FormulaVI]

wherein, in Formulag |1 to V11,
X1, X, X3, R1, Ry, R3, Ry, Rs, Re, Ry, Rgand Y are the same as defined in claim 1, and
Z represents a reactive leaving group.

19. A method for preparing a compound of Formula ll, or racemate, isomer or pharmaceutically
acceptable salt thereof, comprising the steps of:

a) halogenating Formula VII compound to obtain Formula X compound and then
reacting the obtained Formula X compound with Formula IX compound to obtain Formula V11
compound, or conducting a Mitsunobu reaction of Formula VIl compound and Formula IX
compound to obtain Formula V111 compound,

b) cyclizing the obtained Formula V11l compound to obtain Formula IV compound,
and

) peptide-bonding the obtained Formula IV compound with Formula Il compound to
obtain Formula |l compound:

[Formulall]

Y
N\
@]

(@]
R1
Ra-y
x&
L=
Ry 2X3
R4

[Formulalll]

R
8

5

P

< R7
R
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R4 20 wherein, in Formulae IV, XII and XIII, X1, X2, X3, R1, R2, R3, R4,
R5, R6, R7, R8 and Y are the same as defined in claim 1,
WQEAEBI0HA56456 140 9-2010-0028213Brepresents a reactive leaving  9-2010-00282
group. 22. A method for preparing a compound of Formula XIV, or
racemate, isomer or pharmaceutically acceptable salt thereof, comprising
the step of alkylating Formula IV 5 compound with Formula XV compound
th the presence of base: [Formula XIV]R5",,,RRR ss RisYs RZXzN
R7 R~X . X0R aaR8 R4 [Formula XV] RR8' Rs\Rs Z 10 [Formula IV]
Z RY¥H R2,NR5s XI? R6 R3'X23 O Rs R4 wherein, in Formulae IV to
[FopmuladV] X2, X3, R1, R2, R3, R4, R5, R6, R7, R8 and Y are the same as
defied ip claim 1, Z represents a reactive leaving group, and 15 each of
R, B5~R6,RR7 agd R8 may be same or different and is independently
;;.(élect d from fhe group consisting of hydrogen; hydroxy; unsubstituted or
Ry SUbgtituEd 87-C6 alkyl; unsubstituted or substituted C1-C6 haloalkyl;
ungypstituted or substituted C1-C6 alkoxy; unsubstituted or substituted
C1-C6 haloalkoxy; unsubstituted or substituted C2-C7 alkanoyl; halogen;

[FormulaVIII]
R1

Ro-, )\t[No
R7
>§
< RlO

[FormulaIX]

R
7>§< RlO

[Formula X]
Ry
RZ \X%\[
|
Rs/XZ)é/

Ry

NO,

R11

[Formula V1]
R1

Rz\x)\INoz
|
Ry X5 “OH
R4
wherein, in Formulae 11 to X,
X1, X, X3, R1, Ry, R3, Ry, Rs, Re, Ry, Rgand Y arethe same as defined inclaim 1,

Ri0is anon-hydrogen substituent, and
Ry represents a reactive leaving group.

20. A method for preparing a compound of Formula XI, or racemate, isomer or
pharmaceutically acceptable salt thereof, comprising the step of reacting Formula Il compound
with Lawesson’ s reagent:
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20

unsubstituted or substituted phenyl; cyano; nitro; amino; and carboxylic
acid group; or R5 and 20 R6 together with a carbon atom to which they

W G@reoatiashegl may form a carbonyl ga@dp (C=0) or thionyl group (C=S)9010-00282

R7 and R8 together with a carbon atom to which they are attached may
form a carbonyl group (C=0) or thionyl group (C=S). 23. A pharmaceutical
composition comprising an effective amount of the compound defined in
[FoRRuRypne of claims 1 to 17 or racemate, isomer or pharmaceutically
acceptable salt thereof as active ingredient, and pharmaceutically
acGe carrier. 24. The pharmaceutical composition according to claim
Rz\zg)ﬁ is Ry treatment or prophylaxis of hyperuricemia, gout disease,
Mephritis, gh Bric renal failure, W02009/145456 141 9-2010-00282
R eR ithiask¥; uremia, urolithiasis, or disease associated with uric acid.
25.|j'he phaﬁ?\aceutical composition according to claim 24, wherein the
gout'disease is acute gouty arthritis, chronic gouty arthritis, tophus or
gout nephrosis. 5 26. The pharmaceutical composition according to claim
[Fo%w\gn?rein the disease associated with uric acid is hyperlipidemia,
Ischemic heart disease, myocardial infarction, cerebral infarction,

cerg cular disease, diabetes or hypertension. 10 27. The
R2\ph rmageutigal composition according to claim 23 which is formulated for
ral “gdministration.
Xo. = R
R3/ 2)§3 0 \R87
R4

wherein, in Formulae 11 and X1,
X1, X, X3, R1, Ry, R3, Ry, Rs, Re, Ry, Rgand Y arethe same as defined in claim 1.

21. A method for preparing a compound of Formula XII, or racemate, isomer or
pharmaceutically acceptable salt thereof, comprising the step of amide-bonding Formula 1V
compound with Formula X111 compound in the presence of base:

[Formula X11]
15
R104§ o
RZ\X)\IN R55
Rs/xz.xs/ o e 27
Ry

whereain, in Formulae 1V, XII and XIII,
X1, X, X3, R1, Ry, R3, Ra, Rs, Re, Ry, Rgand Y arethe same as defined inclaim 1,
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W02009/145456 140 9-2010-00282

Z represents a reactive leaving group.

22. A method for preparing a compound of Formula XIV, or racemate, isomer or
pharmaceutically acceptable salt thereof, comprising the step of akylating Formula IV
compound with Formula XV compound in the presence of base:

[Formula XIV]

R
+ Rg'| R
Rg 6 | -8
R, \J‘/\Y
Rs

wherein, in Formulae 1V to XV,

X1, X, X3, R1, Ry, R3, Ra, Rs, Re, Ry, Rgand Y arethe same as defined inclaim 1,

Z represents a reactive leaving group, and

each of Rs, Rs, R; and Rg may be same or different and is independently selected from the group
consisting of hydrogen; hydroxy; unsubstituted or substituted C;-Cs alkyl; unsubstituted or
substituted C;-Cs haloalkyl; unsubstituted or substituted C;-Cg alkoxy; unsubstituted or
substituted C;-Cs; haloalkoxy; unsubstituted or substituted C,-C; akanoyl; halogen;
unsubstituted or substituted phenyl; cyano; nitro; amino; and carboxylic acid group; or Rs and
Re together with a carbon atom to which they are attached may form a carbonyl group (C=0O) or
thionyl group (C=S), or R; and Rg together with a carbon atom to which they are attached may
form a carbonyl group (C=0) or thionyl group (C=5).

23. A pharmaceutical composition comprising an effective amount of the compound defined in
any one of claims 1 to 17 or racemate, isomer or pharmaceutically acceptable salt thereof as
active ingredient, and pharmaceutically acceptable carrier.

24. The pharmaceutical composition according to claim 23 which is for treatment or
prophylaxis of hyperuricemia, gout disease, nephritis, chronic rend failure,
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nephrolithiasis, uremia, urolithiasis, or disease associated with uric acid.

25. The pharmaceutical composition according to claim 24, wherein the gout disease is acute
gouty arthritis, chronic gouty arthritis, tophus or gout nephrosis.

26. The pharmaceutical composition according to claim 24, wherein the disease associated with
uric acid is hyperlipidemia, ischemic heart disease, myocardia infarction, cerebral infarction,
cerebrovascular disease, diabetes or hypertension.

27. The pharmaceutical composition according to clam 23 which is formulated for ora
administration.



