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COVPOUNDS FOR THE TREATMENT OF MULTI - DRUG RESI STANT
BACTERI AL | NFECTI ONS BACKGROUND CF THE | NVENTI ON The

- WO naog/onzss: onal health community continues to eRQT/E683006/002314

serious concern that the 5 evplution of antibacteri al
resistance will result in strains against which
currently avail able anti bacterial agents will be

G am posi 1 ve METHORRE TREATICERN EKIANET Bas o o
St aphyl ococcus aureus (MRSA), nethicillin-resistant

coagul ase- negati ve staphyl ococci (MRCNS),
Tpennmr’ntlomraiatsssto anne&udecpfttr&aim@@pﬁbim igas, and to a method

e,resistant . Ent sf.aeci um.a
ofihithe e Secradpt SR B ST Stulpe 06 sndal G foretine for
cSRRSRTLE MUY strbBmUchepriding BweeRsIaBiveiRatefiaFitga¥eous form
wi déspread nulti-drug resistant organisns, there is an
from- g pronpssingichamber el op new antibiotics, particularly
those with either a novel mechanism of action and/or
cont ai ni ng new pharmacophori c groups. SUMVARY OF THE

EphesadTdéposittorT Fm@sa@@lam inereashegly used fmelmgbssptebd
I nvention dj scl osed hereln which is directe

SeBiReBAHE!S evisesy Path for silicon aod gopopqu) armigondudlor
ut t:abl e i
?xﬂg{a@@ ﬁ]r{:éﬂ) éﬂ(lé%fsﬁ i€l c%réﬁhlg gﬁ'%‘\fﬁﬁitgﬁﬁgﬁgyﬁa%dﬂ?&z :fllm.
Epitaxidl dspdsitidrbutilzes7a mamm SmelelgaSLM)lQaJB' Sllanlewl&)ne of the

| GepAsiliarD! : ;
chlarosate spmpairdS, SR B BTUERs g or AldSaSe, it
hg@oblentdﬁ%sfiﬁére BGigh @mpaehtares takeait arobad, 80B20110R2C, and

, are each independently H, hal o,
unq@rr@va@wmcgqndltmrt rl‘epltae@almmltlon rocesses@pAftep doped

RO e orkl B Al s gy rgyon. as
redired( fok- t%)c@viqd belﬁ@faitfﬁiba@d aHWfoge‘ﬁ(ﬂNH(dﬁn@@)eﬂ‘sdﬂole,

s iepEREE NP SRATREEERSSE HoPOSHRN D ( G 0) al ky|: U

i s CRaRb- CRcRd or CRaRb- CRcRd- CReRf, wherein Ra, Rb,
Rc, Rd, Re, and Rf are each mdependently hydr ogen or
In GichCddEodiion prodesses gheugsidente fime @ﬁ\mempomtlomas&s in

e e gD Loeia RO Bl Sl Shapprton of the

tﬁé it é3
ORPPASES o ot S bt

Cnasawmlyc@)@majgmty oérth@giea@fdtw 9%@%?!4@?“% %ﬁh@ tgamber

oFPERRA 48 Y 1d DRimBEECBLIRE R EPEREER 1o R anc

dép@iﬁmmﬂﬁcﬂﬁésys CH2 O or NR; " " is a bond or is
absent; nis | , or 2, or 3 V\,hen Mis a group of
fopnula M or M, U2|s NR -W wherein Wis CH2, CO

@‘\%&‘% §ft%h Sé’é"éé is that
A%P%%%%ay ’t)e opt| onally r ace egB I esistha
tr(ery-ﬁa)cthtsf lcan\adberévid, or @egiecpqsﬂed o‘nothmlrueWallmrfaoe of

theiore e expBAtie Bewbrh dnd Rudisel oL e aese et eactunt

pu@2 %ﬁbiﬂﬂr&éu&@%é’nd e (:@n‘p@uﬁ)@'o‘ﬂélhcon and chlorine, or
(C kyl, -CO NH(Ci - C 6)al kyl

comPoNNdEDf silipan Iaylld)fwdr@gequTlZQs:abﬁ@y@dll@s mayhipclyde

cﬁ@r@ﬂafq?y e st('gf) tﬂal l%‘\%ﬁﬁ I-E ed & %}ﬁ&gpso Eaﬁ'v'bg@onverted

LA - S A

het eroaryl, heterocyclyl or ortho-fused bicyclic A CIT
T CIT heteroaryl, or when Wis 2 " |, CH2CH2, CH2CH=CH,
or CH2C=C, R is aryl, heteroaryl, heteroaryl oxy,
heteroaryl thio, heteroarylsulfinyl,

het eroaryl sul fonyl, heteroarylanino; wherein any R may
be opt| onal I 'y substltut ed on car bon and wherein any
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Represent ati ve exanpl es include, but are not limted
to, dinethylam no, nethylethylam no,

W(alrzt(olmmsshyl et hyl') am no, net hyl benzyl am no, aneCT/G82006/002314
like. "Aryl" neans a nonoval ent nonocyclic or bicyclic
aromati ¢ hydrocarbon radical~ 8 6 to 10 ri ng atoms,
and optionally substituted i ndependently with one or
nore substituents, prefe

o meintuie ontgings leéh@@tmpéﬁ%[%kﬁonwugaﬁxy ﬂﬂs material is

ah&k&ﬁ pRbEY, +mu%¥§ l\/\ﬁ‘@ ikHe fo?é(lﬂeoﬂjn%? |§|akr}’§k thgﬁ{/\/?iencibfé Ilne

acyl oxy, oxy, opti onal substituted pheny
|§1®tpfejsedrt§; lajir, feat exaraplel vklydm trmﬁon@lnemrcb&sm‘sbledtﬂwmlg
ubstitu dr.oxyam no

an nq, .
iEaace BLeme s b eokimsgs sApus T MR prIe. 8 due to
tﬁévgéa&érﬁai m@FésB/\BFél? irffo e fbfgl‘r%géﬁe t@bhébkag@lnqﬂbwwenne
enyl, cycCl oal kyl, cycl oal kyl al kyl, optionally
asmththE@ymlyl heteroaryl or
het eroaral kyl ], -S(O)nR [where nis an integer fromO
to 2 and Ris hydrogen al kyl, hal oal kyl, al kenyl,

1tGY @h@ahl@flat l@a's-’cltngldfyﬂeaiemémb@mmem af the §|td$@ht inveatlon to
phenyl, heteroaryl, heteroaral kyl, am no, nono or

S@?%%@Q'V@@?‘é@%ﬁ’tﬁﬂper@ZR‘ (where R is hydrogen or
al kyl and Rlis al kyl,- am no, nonosubstituted or
di substituted am no) -C(O) R (where R is hydrogen,

Irah Kiydt aspeke tiyd preseritdaldogion grevides al methodhaf inhibiting thie

abumdghan DL R exbIisRi BRI AL Wit o ol RgrgATVeYing a fluid
s@é&rﬁr O;Yﬁsu% tl’ﬁ@b%@éfv@'rﬁﬁi&al n gaddousaBeh fRIAR frobessing

rogen, , optionally substituted phenyl
Ch@‘ﬂéﬁbaajd rrmthcwép@rrmsm&tﬁe)stemoﬁwmﬂwagdwhe fluid stream an

of AR KA 5o BN e BREr BT R PR otve material

ahyl ahiigieing tiaé kyibratioycdiaadidart, lntbatheairdi(yéssmg chamber.
cycl oal kyl al kyl', optionally substituted phenyl,
heteroaryl and heteroaral kyl). Mre specifically the
[
B;’%r”ggﬁ{'ﬁ/? c%%'h‘ggg 'teh E’UMSOJ%%?&.‘“JE?F'\%QE‘@%@S? or feacting
withrthe ‘Yasebus émpl@SiVeaSIat&r@di this materighcan be'annvidet orsfeda

nRaEplasye AURHA T | EPPGPTRFSALL B P pgfeces of the
faBfe, YRéeDy iREreRRIrg @éfbw SHialoatant lst?éﬁéi’QM?'subﬁﬁéd directly

het erocyclic rin éstem wherein the two rings have
tmme)mfemeaaadpra Ieaslese AR PesHRiLo tBetRToEesRi_y pRgmMber
r I

Bt e ¥R St fie 9¥e REwhBir AR e Bifterial may
stilpptéumulate.ne, pht hal azi ne, qui nol i ne, isoquinoline,

gui noli zi ne, purine, indazole, indole, isoindole,
indolizine, or pyrrolizine and the |ike. "Heteroaryl"

TEREE 1 oA TAGTEo TP RS YRlalt Hlo el PLbiAg oRBer Juhere:
|ttrhmyeendemlgaumeteacdnavlthngaml |upipidd flo dme prod@ssing S)amber

n{ﬁ%nrgltanré rﬁ%grllgg al{,lfr)]ﬁﬁq ﬁzg E%e@lgrgpémtgp @)&@ Epa,tg\@(%grellne into
%@%@%M ohaHB’erarﬂ[@Fstétlhﬁ‘i*“ s isspreféréSI‘S}%rbMded by a

stituted i ndependentl one or nor
ps[mmng m@@htamsrrprvelmeh ema}ybe peodded ms&a@mfrqmaﬂ exidant inlet
sel ect lema eroalkl

typusiE i RS Rsibrlio T & SeinsatTs piidh

nischafisyn cﬁﬁﬁdaﬁihﬂly' dbripreskithe haed BRAA LSt ¥ e processmg
nonosubstituted am no, disubStituted am no, acyl am no,

hydr oxyam no, am di no, guani di no, cyanoguani di nyl ,
~hydrazino, hydrazido, -CR [where R is hydrogen, aIkyI,

hal oal kyl , al kenyl, cycl oal kyl, cycl oal kyl al kyl or

optional Iy substituted phenyl], - S(OnR [where n is

an integer fromO to 2 and R is hydrogen, alkyl,

hal oal kyl , alkenyl cycloalkyl cycloalkylalkyl

I T 1 o o o
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obt ai ned by carrying out one of the above procedures
using an optically active starting material (forned,

wo e0o7e0mepl e, by asynmetric induction of a suiPeblGB2006/002314

reaction step), or by resol utjé'on of a racenmic form of
t he compound or internedi ate”using a standard
procedure, or by chromatographic separation of

dlastereo 0 S rodu d . _Enzyn t echni
pRIpbar. £ ['}S%fl§§¥“%?h$ RBA P&?'Bﬁj}% @'BQF%?M

o%%hf{eAﬁé}’ﬁB%@gstl’%nl%%rtm %@éﬁ@ﬁ‘i tlﬁsg@vﬂiéoﬁﬁﬁ/ ¥n dH?i%B

a pure regl ol soner of onpoun e invention Is
lovetpd indtie fotelinaypséream fronethebyxidantrigliehg out one of

t he above procedures using a pure regioisonmer as a
starting material, or by resolution of a m xture of
A%ftﬁ)progau & §9H|§|F/ﬁ1g3ﬂhe' HiGAmESlictt9 3o Hed Rifelne ttAB @XIdant may

procedure. Biologlical Activity According to a further
be sapplied tf an nwdawgﬂet oA vaeywiping theofearating Hip BURPIng

the in Byt
ol WREh boand i BLEETRSYBCAN KolBBRRERPl B e
panmipiidechbnishessd mmttth@‘ pmrhplnb;uﬁamamsmmamhhhmdheby
t her apy. Accordltgg to a further feature of the present

mighadian o6 eXideet Btp $he PerGessNaChatpher Fejre Gelf fige ¥aouum
f
oR BSILSRgP A, 8 et MBLAL BRAEH botiueh Aiges
ofithe purepering to said aninmal an effective anount of a
conmpound of the present invention, or a
phar maceuti cal | y-acceptable salt, or in-vivo

Ir¥ deebi§ aBbEctefieeprdsept RRentidh Ercﬁbdiés hynethotih treating a gas

i nvention conpounds di scl osed herein to achieve an
exalis dtane ai cllaneierethe exhalsteIRsICMRSESING an RxPiasivesRiateyial in

ggggé@sf TRZXAR rﬁgfrmg%orﬁgﬁg.ggqh&%{gb%d& SHPRIGE1Y iexnaust

esCrlptlon were 'test

gbs intoxtidant fof re%s:ﬂhg Iwmhim explosiNmatena to doinh mgn-explosive

activity as fal erf

TR 609 MG Kb DTG S G0 PE CEaE eSS
cont ai ni ng 35 n|MTr|sHCI (pH 7.5), 24 MM KO, 4 nmM
M 2, 2 nMdithiothreitol, 1.8 nmM sperm dine, 5%
In( afthiyd gbyests tie, presenhiavbotiom prasédema sysiem for inhipiing the

g e hiatERe soPdExPCsive ol RIS CUBE G R R e i

sEaRCaRfpaing thd ekplasiveymbitdiah g ddevusdbr Gromh aqfrod88sing
(W v) Fi coI | - 400, 10 nM EDTA, and 5% sodi um dodecyl

chambgr,dhe Bysieny compsising eanser Sppbriag fathe %a@are@m an

ofisnb i Besting WL R3¢ eRBlosfiR Bl IR 3R pipR e Rateril,
ahdsrear@Oforivitibiting tlae inuigration & ddeT:iDTmoahe pFo@&$3)ng chamber.
After electrophoresis for 3 hours at 70V, the gel was
stained with ethidium brom de and visualized by
Ir?é%ﬁfl’ﬁ 'aQBeéf‘Y' rL% MHesEAY infehtion b%mdesTQ %yéﬂewr&&wm@ a gas
Intensity o nost supercol | pl asim d
embamisttfmmaasrwxebejy ﬂmexla@lust\gatswom[wlﬁmgmd qwtO@mﬁymM@"lal in
based %?é surenents determ nedf romlreactt 8 t
JBEPP L, AL VSR CORPETIRY J264N Fop puRRIYBgode exPRus
gSQ @Ploéw&’arﬂ"fgr ﬂaa‘éﬂﬁ@rvﬂ’ch thict HPI6siGS Faeel-to GO aBA gkﬁswe
the Exanples generally have an | C50 of <20ng/ml . AT
matety!, dod meama fon intibipe dhel sigksationtas owistant mto the chamber.
i nhibition of GyrB ATPase activity using an anmmoni um
nol ybdat e/ mal achi te green-based phosphate detection
assay (Lanzetta, P. A, L. J. Alvarez, P. S. Reinach,
and O A Candia, 1979, 100: 95-97). Assays were
performed in multiwell plates in 100 m reactions
containing: 50 MM TRI'S buffer pH 7.5, 75 nM amoni um
acetate, 5.5 I DM magnesium chloride, 0.5 nM
et hyl enedi am netetraacetic acid, 5%glycerol, 1nM1, 4-
dithio-DL-threitol, 200 nM bovi ne serum al bum n, 16
rTg/m sheared sal non sperm DNA 4 nM E coIi GyrA 4

P AR e~ o
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M5 (ESV 459. 37 (MH) for C25H26N6GB1H NMR ( DVSO-cU d:
1.19 (m 2H); 1.74 (m 2H); 2.01 (t, 2H); 2.35 (m

wo ko7/023881 (m 2H, under sol vent peak); 2.88 (PCT/2H006/002314
3.65 (s, 2H); 4.35 (t, 2H); 4,59 (s, 2H); 6.76 (d,
IH; 7.00 (d, IH); 7.28 (d, THy; 7.63 (dd, IH); 7.89
(d, ITH; 7.99 (d, IH); 8.06 (brs, IH; 11.08 (brs,

IH) . Exanple 7 . i ) _
Feg%wfﬁs dpggrqbﬁdga@p\fq llglor,ebat@notgdag fhesh aspectsof the invention are

il FIED B e s |-

| -[2-(4- Amnoplperldlnl yI)ethyI] 7, 8-di fl uoroqui nol i

By vgg(yoog;g)gprg&ﬁglaﬁ :g%ribnc%gl 3 ?Siﬁ'@ é\l/gr?tiorFPqu hg’v% %ené?slc)ribed
w]t[\ 'refﬂdr@ﬁ@@ td‘ﬁfeﬁfoﬁ@wi%' ﬁij?fﬂé d@h (cml@&%ég §§Héﬁ‘1)at|é§|§/ &8ystem

sodi um |acetoxy bor o Ydrl e

fom |mbm| thewc@m@m sa%ld@@iqswmat@malmmpé‘onehne 10

o5 TS50 OB R0 B8, i prdlse M # o

v@éummmw aphyrheas/sterndinks| esticial sk with dlpdckgEng.chdmber
ESV. 470. 13 (eaéy for C24H25F2N5C3 1H- NMR. r PNSO- d?

in whieh @mepgaﬂlal qep@ncqﬁ prgess 18 ggﬁ@gne@ms sychparacesses

st it By P o .
explBsivednalerly| istygigallyl polyH)gricrmader{aty andHypicallg@o(mprises
si;ig%@ aEQQMrﬁ@pf eé)fe(]g%p]lér g,rtl)lordsnal% pollyrrtweerr ”ﬁg\',\,%%/gr Jﬂ?
s;)éféﬁ%'s]no? hﬁn@a’df tb4RE eEBIvEE biick2 & lprébestingy diembet, | it may be

ound was obtained fromtert-butyl

u$$ chcpmpglaﬂlpmthh @n)gotj)@gqqm.aﬁmqrﬁh@t exhausts explosive material.

2H) -yl )ethyl ] piperidin-4-yl} carbamate (Internedi ate

20) (412 ng, 1.01 nmol) by the procedure described for

Thetsysterdicatrrises Alsburge (1Guafrdn dxddante fori edatple aat Ieast one of

L XA TR MU RS ok
c&ﬁ@r%lfé@ I%u% o(i‘t? fdrr }e_§5ﬁnig \%ﬂiﬁ%hé Ekebl%gﬁveqﬁgﬁna?%tﬁ%e exhaust
gésrstresdn torfofa r(qn-exp4|9)$|ve rﬂate(lal InHpe |Ilu$ttr@qt¢¢enﬁ10@hment the

oyg)agy ﬁy%cirmnag §I31 ?]r g{ery?é) g%l yb gﬁﬁ{?%}ledq f? 4)mnthe(s%u%e directly into
the @r&m‘é YO tIraUbR &Nl dkidant ihdet aBewh|ohtie prefer e Ickbted 860

ny, 2.8 mmol) was deprotonated wth sodi um hydride
cl §e1aa@oss@w%tq> theyprocessing Ghasnbyerslhingnder ta ednigisethe

el Kb UGS AP AT b B8y Ml The supy
oﬂl&%&bmbam tbahe Fovietined i iatcentoll€h by mmmahgomh Ehl supplies
wi th hexanes/ cet one 2%1)“;;ave t he duct as

S BBplsloca vAS8I 20" o RIS P SR IEP B IDE [qUER ol the
18%18% ﬂﬁ%ﬂ;%\@fgg ﬁr}é W%@h@?&é’t@d dthe]co?’:?roﬂ@?f 2@ Hﬁay also be

ca@nfigurad &8 spplyZpcess gas¢srto ﬂhla)prqae%ng nhamh)ers om
re(,soy!)@j_: i{;%n;gag ﬁ;)%réq%t %4:?;%2& éﬁrf%:rgrelilms;trak(? 91 Mé‘ dr!a\mrig,
aﬁh&@r QV AUAMHEr MR4Y Pe Provibikd R MEniSRancHERR!IHE Y&Sodic supply

from

o( o))ndan(m thedofdlinerto precsiichraniped nithdbe guapydy one or more of
| nt di ate, 2 d al
s Piogess caset 16 0lp Possthgi iz, Mheaor

Internmedi ate 17. The crude cyclization product was
obtai ned as - a single regioi soner, which was used

wi thout further purification, 2 g light brown solid
(37% . M5 (ESV 182.04 (MH) for COHS5F2NO 1H NVR
(DMSO-d 6) d: 6.51 (d, IH; 7.22 (m IH; 7.52 (m
IH; 7.91 (m IH. Internediate 22: (2

)-N-(2,3-Di fl uorophenyl V3- phenyl acryl am de The
conpound was prepared from2 3 d|f| uoroam line (5 g,

~ ~ NS O
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stirred for 1 hour. Then a sol ution of

| - br ono- 4- net hoxy- 2-ni trobenzene (5 g, 21.5 mmol) in
woRrH70E8s1L) was added at OOC. The reacti on nm RCT/GB2006502314

allowed to warmto roomtenperature and stirred

overnight. It was diluted wih ethyl acetate, washed

wth water (four tinmes) and with brine and then dried

TR BYSATORS e oT) T Replit 8 o inb AlRdesSc

'ﬁ%ﬁ@” 1%5}"“5@?‘ 5'% #%Wﬁalg?fmﬁﬂg R ué\'g(%wded

b&lﬁeenﬁhb&or()qesﬂh@ chﬁmb@rdadand tHe; oﬂdam |(|I@I 18H)As ilustBated,

ths punpiiq (e CHRBIoH) Ay TormRATES! A BPTPRR QRSN ene

fo?@l?ﬂe) @gl RG] SRl écﬁ{ébl@bbmjﬂ %m&haﬂm % a Roots
enzot hi azi n-3(4J?) - one 4- Ami nopi peri di n-

pllmvir)gemmh}amsm nﬁhhwmmmg mepr@@rsmtpﬁrtﬁlwrcommsaie%mﬁ

otallsf S A BT Tith 5 praESRirly chamber 12, thershyisolating the

prodBs 2R X HIPH ) 2 fréﬁps@mﬁcénthngmsls)of the dxkizeit.uFurther, this

cyanoborohydrlde (110 ny were reacted as
PUBOHIY HEghaR s rr@/a%u\%e%o Pfant&'\me REratyreAne PERRgUe of

th%f_‘f_oﬁﬁﬁey %ﬁﬂ H\% és%%XJ,n %Z&u@% Mgh{'ﬂie E%;Blo%é"rﬁ%@ﬂl%mams
in(gasedidk; foﬂthr(mthe forelie 60. (t, J = 6.4 Hz, 2H); 2.94
(m 2H); 3.33 (s, 2H); 3.47 (s, 2H); 380(3 5H) ;
4.08 (t, 2H); 4.29 (m 4H); 6.58 (dd, IH); 6.80 (s,
A!s'éh alfertivélio gﬁp\ndlﬁg AR ddditidrd guﬁhp@f@g triechbhism BYanRibiing
uor o- 3- 0x0- 2, dro-4
thel mxgra&mo&amdﬁnhm tha nlsqqegsnﬁérqf@mber, an orifice may be

in-3(4
o Le?“n”tﬂ%ﬁ%lﬁ‘f}w%tﬁ%% AR Qe R8T Loro- 2
H 1, 4- benzoxazin-3(4 H)-one (Internediate 54), (0.7
mml) 3- 0x0- 3, 4-di hydro-2 H pyridoJ[ 3, 2-
][I, 4] oxazme- 6- car bal dehyde (WD 2004/ 058144) (150 ny,
0.84 nmmol) and sodi um cyanobor ohydride (90 ng, 1.4
mol ) were reacted as descri bed under Exanple 21 to
give 51 ng (169 product as a solid. M5 (ESV. 456.24
(MH) for C23H26FNSO4 1H NWR (CDCU-d d: 1.52 (m 2H);
1.94 (m 2H); 2.15 (m 2H); 2.57 (m IH; 2.59 (t, J =
7.1 Hz, 2H); 2.97 (m 2H); 3.84 (s, 2H); 4.01 (t, J =
7.1 Hz, 2H); 4.54 (s, 2H); 4.62 (s, 2H); 6.68 (m IH);
6.86 (m IH; 6.89 (m IH; 6.95 (d, J == 8.1 Hz, IH);
7.20 (d, J =8.1 Hz, IH. Internedi ate 54:
4- F2-f 4- Ami nopi peridin- 1-yl )ethyH 6-fl uoro-2HI
. 4-benzoxazi n- 3(4H)-one tert-Buty\
{I-[2-(6-fl uoro-3-o0xo0-2, 3-di hydro-4
H |, 4- benzoxazi n-4-yl )ethyl ] pi peridin- 4-yl} carbamate
(Intermedi ate 55) (640 ng, 1.56 mMml) was reacted as
descri bed forInternedi ate 14. The crude trifluoro
acetate of the title conpound was used w thout further
purification for the next step (quantitative yield).
M5 (ES): 294 (MH) for CL5H20FN3Q2 Internedi ate 55;
tert-Bvtiyl U f2-(6-fluoro-3-o0xo-23-di hvdro-4 '
H- |, 4- benzoxazi n-4- vDet hyr| pi peri di n-4-vU car bamat e
Commer ci ally avail able 6-fluoro-2H 1|, 4-benzoxazin-3(4
H)-one (350 ng, 2.1 mml) was deprotonat ed with sodium
hydri de and al kyl ated wth 2-{4-[(tertbutoxycarbonyl)
am no] pi peridin-l-yl} ethyl nethanesul fonate
(Intermediate 6) (2.3 nmol) as described for
I nternedi ate 2. Chromat ography on silica gel with
hexanes/ ethyl acetate (1:1) gave 550 ng (67%
product. M5 (ESV. 394.26 (MH) for C20H28FN3O4 1H NWR
(CDCU-d) d: 1.39 (m 2H); 1.43 (s, 9H); 1.92 (m 2H);
2.20 (m 2H); 2.58 (t, 2H); 2.88 (m 2H); 3.45 (m
IH); 398 (t, 2H); 441 (m IH); 455 (s, 2H) 6. 68

~ N —- o ~ ~NAa 7 p— o ~ o~
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yl ) et hyl ] pi peridin-4-yl)carbamate 6-Acetyl -2
H I, 4-benzoxazin-3(4 H)-one (Internediate 89) (382 ny,

wQ2@7/0m38) was deprotonated with sodi um hydri dBCEHGB2006/002314

al kylated with 2-{4-[(tertbutoxycarbonyl)

am no] pi peridin- 1-yl} et hyl'%t hanesul f onat e

(Internediate 6) (2.2 mmol ) as described for

Intermedi ate 2. Chromatography on silica gel with

hexanes/ ethyl acetate ( CLAI e the product in 94%

yield as a colorless solid. M5 (ES): 418 (WH 1 for

C22H3I N3CGb | nter medi ate 89: ]
16- AcAtrybthdld- df. idhibdtinmptha zocu B Udadjoropfes ctidhgpplosive material

4-acetyl - 2-nj trgph te (Int i ate. 90
 eachatA foreline o TTRENc A etz SOl B ptBsive
Inte | %jia’ﬂiﬁ gfégegg!? Sorfl HEM 8 hRotEEkintPeharhber, Baill metirod

of f e sol ter work up. Recrystallization wth
et hy bompeismigethe steps ahsuipplying ta e fllid siresiuan addant for

colorless salid in 1 % viel.d : : ;
& orEan g foc, Bleseiete 8Ly Boh Tl exfbeltatelal, and
2H) ; infifling the Hh%r;ati?)nﬁ oixiiant o tie pRodedsing ¢hamhér. 88
(s, 'H. Internediate 90: Ethyl ‘
r4-acetyl -2-nitrophenoxy)acetate
I - (4-hydroxy- 3-ni e ; ' i
2cesi OTELRELAG UG IR Mo WARRAR SRR Sibped ety
descg rdfor@ind.nt er medi ate 49. Chr omat ogr aphy on
silica gel with hexanes/ ethyl acetate (1:1) gave the
product in 69%yield as a pink solid M5 (ES : 268 }
((MH+ | (&t @, whe?Bin(the oXidlant is
3% 60 "y ERthg AR B E e . o s
| H) ; sBppiied th theHpreldesprogimateip thepregsssingschamber.
6- Acetyl -4-(2-{4-[(2,3-di hydro[ |, 4] di oxi no[ 2, 3-c] pyrid
in-7- ylmethyl)am no] pi peridin-l-yl}ethyl)-2
4.1, ApDRRERALEorairY fo @mepreceding claim, wherein a pumping
6- Acetyl -4-[2-(4-am nopi peri din- . . ich
1-y| yeeehanismis provigesh #pES3M- oM 20 exidantiniet thraugh yhic
87), . . . . e idant
2. 3. $%,98dant is,supplied to the fuid stream fo inhibit the oxXdamY de
(VO 20104dtpBihés)heapabcessing whegreesbor ohydr i de wer e
reacted as described for Exanple 21. The was converted
to the free base was treated with HOJ in di oxane (2M
£XCeg$), hbBoRIEESCllith ANnthatbmpagUIBDiBgMeatheETsm
under reduced pressure to give the bis hydrochl oride
sal t fofms partmfeivecyun2 Bump logated \wéhlaﬁh%ﬁrﬁum @8d between

lid NS (ES): 4 2107 1H NVR ( DVBO d
o, 2ol e Sl Mg SURONE oS or

; . S, . S, ; . , ; . S, .
A5 G S et

8. 18 (Svidklin te fotefifE St aPabitioh liffrebf fror &h oRiP st

47
4- ( 2-thfedghawRichi thgdnaddnt 4 siijpplieddp2he flujdostreatrio mhyibitthe
t hyl ) am na] pi peri dj n-1yl ethg/.l b - et hyl - 2

/| tarmeRigEaers o He bipbosting chafber”

[2-(4- Aminopi peridin-|-yl)ethyl]-6-nmethyl-2

|, 4- benzoxazin-3(4 H)-one (Internediate 91), ) )
2., 3- dh hyaethofllaccdtding xo Aoy presedingy eladh neheraia ki pddanHe
(WD 2004/ 058144) and sodi um cyanoborohydri de were
react@mt'ﬁé'obléyc')ﬂp&é'ﬁd?‘%ﬂ"%{;é % 21 to give the
product as an oil, 4.7 nmg (2% . MsS (ES) : 439 (M)
for C24H30NAO4 1H- NWR (CDA 3) d: 2.13 (m 2H); 2.25
(s, 2H); 2.31 (s, 3H); 2.61 (s, 2H); 3.06 (m 2H) 3.33
(m IH); 3.51 (m 2H); 4.14 (s, 2H); 4.20-4.40 (m
6H); 4.53 (s, 2H); 6.70-6.95 (m 4H); 8.09 (s, IH).
Intermedi ate 91: 4-r2-C4- Aninopi peridin- 1-vDethyli -
-nmet hyl - ZH 1, 4- benzoxazi n- 3(4HVone tert-Butyl
{1-[2-(6-net hyl - 3-o0xo0- 2, 3-di hydro-4

o - . - A R T

H-
4-
H-
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benzoxazi n-3(4H)-one (Internediate 127, 1.38 g, 4.1
mol ) in tetrahydrofuran (40 nL) was added tetrabutyl

wa@novsoisse f | uori de (I Min tetrahydrofuran ( THRCT/GB1006/002314

m., 4.1 mmol ). The reaction s stirred at room
tenperature for two hours. Thé~sol vent was renoved
under reduced pressure and the residue was taken up in
di chl or omret hane, washed wit d dried over

8rmagndsmghas ReeardinacR T ?5%3 tB%é’Yhefr el heoxidanids

di ch | 5 the titl
ComBargATaliz SebpREd A foledRen) 9805 ' "T MR r a0
ppm 3 77 (s, 3H): 3.92 (t, 2H): 4.08 (t, 2H); 4.55

9 19 . it kst ing o dny{iySced Pl whetdin B olosive
si | yldQgmai (%rﬁ]‘thé@s apblieeticiiateriat:

benzoxazi n- 3(4H) -one To a sol ution of
6- met hoxy- 2H | 4 benzoxazi n-3(4 H)-one (Internedi ate

R e S T S A
Af t egoriprige8 W €mpound of at least silicon and chiorine.

(2- bronoet hoxy) (terbutyl)dinmethylsilane ( 1.4 nL, 6.5
mmol ) was added and it was heated to 7(I)C in the

cr t
Bart e ot B Y7 e B BRHing g e Jittant
( 100 cotnpristhat depst one gf lexygenvaszane, laarcﬂednm tgrerexitigland
acet at? (4 x 50 nL). The conbi ned organi c phases were
was h¥@&li YaPQt er (6 x 250 L), dried over nagnesium
sul fate and concentrated at reduced pressure to afford
the product as a yellow oil which was used without

1qur t Remethad aceardingnio a(ny mscgdinglc%im,yvhwamtbgd:mr@idity of

3.77 (s, 3H); 3.84 - 3.91
%Sx'ﬁgw’s‘im@%g 4. 52 (s, 2H§S 6. gbo (dd, 1H):

82(d IH); 6.87 (d, IH. Exanple 62
3-{4-[(2JS 2,5-Difl I -2-en-1-yl]pi
1§e$a@|{'ﬁ9h§%¢| ?pﬁr%%@)aeas gég o) ?3 m @ﬁiﬁ£§%h%ué&@s

1 yI ggo % ;H@ﬁl %&pra%g/%zrggfaég@ﬁm éaéfo%us%ﬁﬁreamnethod
tri f compoisteg mest(apanésmmdylag ¢o {8 sxbalsstrgﬁs an BXIdanber
in dr han rﬁL { terft q free t} ral and
't hroeqing Wk e Ruobis e LS BN e APianE FplRral. an
was ﬁfﬁﬁﬁﬁﬂnéthé (r'ngratlon of OX|dant into the chamber.
)-4-chloroprop-1l-en-1-yl]-1,4-difluorobenzene
(Intermsd| ate 124 315 ny, 1 67 mmol ), and potassi um

b .
5 SR ap s O o RO gL AL B gt

t h enwithirce Iﬁ(blfeﬂlhedoﬁ @onﬂ/reymgﬁ@ flulidstreams doogslisingetheueglosive
The resi due was partitioned between water éS gﬁand
di chMs¥ 6ﬂ%&lﬂ£@§epmééormromm@rmm&c I R SHst

OVEr 8 r?é@ﬁﬂe%ﬂ%%@&ﬂiﬁ;gﬁ&?@ H@fh‘ﬁg gﬂ%‘ﬁﬁ EHW for

pressur omat ogr a n“silica
di ch Ifenc:imgtwm‘m e applbsivelmgtetabip fgemendrnexflosiee aateriel, and

| el RGN S5 b R B8 i i
addi Eh?ﬁ]b@zfr 2M HO in ether (0.41 nmL). The precipitate

was collected by filtration and to give the bis
hydrochl oride salt of the product as a colorless

18251 B ST oE AR P U B YRGSl 41 S Hisansdiy

3. 15t2;|§_|r)'1ﬁ®réﬂlto?d?ply3@>? 5ar€t$d|re%h|¥ to %@ﬁ)réme 3H); 4.57

(s 6. 45 .61 (m IH,; 6.81
(d, TH; 6.93 (d, J-9Hz I H); 726733(m 2H) ;
7.56 (m |1H.Exanple 63
6-[({!-[2-(6-Methoxy-2-o0xo0-1,7-naphthyridin-I|(2
)-yl)ethyl]piperidin-4- yI}arri no) net hyl ]-2 -pyrido
[3,2-b] [1,4] oxazin-3(4i )-one A solution of

| -[2-(4- am nop| perldln I yI)ethyI] 6- rrethoxy I, 7- napht

o, A NS A A~
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toluene, 13.0 niL, 63.2 mmol) were reacted as
described for Internediate 152 to give 3.7 g of

w@ewdoeissas an of f white solid, mxture with 3P0%/GB200©02314

regi oi somer 5, 6-di fi uoroqui nogal in- 2(1 H)-one. The
m xture was carried on to theYnext step. M5 (ESV 183
(MH) for CBHAF2N2O Exanpl e 78
6-[({!-[2-(7,8-D fluoro-2-oxoqui noxal in-1I(2
)-yl)ethyl ] piperidin-4- yl}anino)nethyl]-2

1?1* pyw %%nza&brcﬁlhgg OraiAd 14 3t Bldih #58wherein the supply

nopi per
1- yI )nﬁehrysl ik -configdied mcmp@m oxisiant te-thelforglinepsoximate to the
(Intermsdl ate 153, 130 ny, 0.42 nmol),
3- oxBrogeRsfiG ShABbY - 1 pyri do[ 3, 2-

] [ I, 4] oxazi ne- 6- car bal dehyde (WO 2004/ 058144) (70 ny,

0. 42 nol ), and sodiumtriacet ox%/ borohydrl de (270 ng
11. 30AmystgmMaacerding de any #F Chaigs 1461 16owh Es@amﬁm%lse@tm

Cesyrirprtlihests e BR8P Re? kil e tgn o an

0705k|déﬂt (Met tAYughlwhizgh(tbe oXidant is S&plied tBHhe fl?ucBﬁream to
4 30|rth|b|t m 0x1Qagt4m%at@Hnto &@g'rzc;%assmg) cﬁ‘na&n@g (d

IH); 7.35-7.47 (m |IH); 7.61-7.71 (m IH): 8.17 (s,
IH); 11.12 (s, IH). Exanple 79
18- (A sjszer(leacbomnglm@)@mzfl bxwheleir e pnmlp'(r[g mechanism

pyer %gﬁlt Eﬁ"rakﬁltiﬁ‘a%ﬂ'ﬂgé%%mﬁ? \%ﬁﬁﬁ W for8iine and between |

1-[ 2¢Het ﬂﬁeggmgpﬂfdn%ér and the oxidant inlet.
1-yl)et yI ]-6 di met hoxyqui noxal i n-2(1 H)-one

(Interrredl ate 156, 75 ng, 0.23 mmol),

Tur o Sttt clshog s BB Sgihe, it 1o, 16 pWBYRAA Ift Rolating
?gg Ic??dar? @cﬂﬁpﬂs’es o orifiye fdcated itﬂﬂerfgrelmeﬁmstreah) fromy @n

75 mgXCBBU G DI WEEDGAS Sxart s griac tae Tyl Hfeam to

colo 03
1HNN&WD§/EW§%X'§3”W§ %ﬁﬁm cefsgrn 21,85 (m  2H):
195213(m2H) 2.29-2.42 (m 251264(m

d, 2H).:

2§H) 8A4s i rE\rﬁlccg |hg ogﬂygﬁggﬂmﬁ % ?9(®g§§e|jfﬂgbe?>ﬁqdant
2H); c@n%rsés%@ lde8t cR)ot oky@én, 7023)?19( air, eboxide Q8d Katdr
(m 11.06 - 11. 23(m IH) I nter medi ate 156:

ZVQIZ&OWm nopi peridin-1-yl')ethyll-6j-di net hoxyqui nox
aIin- 2QHVone tert-ButyI« o
{1-[2-(6, 7-di met hoxy- 2- oxoqui noxal i n-

21( 2HA-splst@mnifplk irpatmg aqt;as e¢<haxab} froardnahatné)er the exhaust gas
(Internmedi ate 157, Z was re cted with
tri f FHGIOIREE: /12 eéeﬁoalvr%rfn”% erE'ﬁ" 6‘r rf@”ﬁss%f SYPINRd
for bBﬁ@igi@ﬁfB ﬁfe%n%‘f@ré lH&tc{%é"ExﬁéU@gfa’staﬁé%@nﬁBr

the cr product as
C| 7 HPeitiDg) Witk &leremlaslee Iﬁ@terlalehotfantryjn exploswe material, and

yl )E:fzqéﬁr]sp'%f)gnﬂ '?Hgah@oxo%rgngﬁpéldanft mt'o_')the chamber.

6, 7- D met hoxyqui noxal i n-2(1 H)-one (Internedi ate 158,
540 ng, 2.60 nmmol) was deprotonated with sodium
hydri de (60%in oil, 2.90 mmol) and al kylated with
2-{4-[(tertbutoxycarbonyl) am no]piperidin-Il-yl} ethyl
nmet hanesul fonate (Internediate 6) (3.9 muol) as
described for Internediate 2. Chronmatography on silica
gel with 20-50% acetone i n hexanes gave 310 ng (28%
of the product as an off-white solid. MS E S : 433
(MH) for C22H32NAGG6 1HNMRrDVSO-DO) d 1.25-1.39 (m
HH); 1.63 (d, 2H); 1.98 - 2.12 (m 2H); 2.57 (t, 2H);
2.92 (d, 2H); 3.19 (s, IH; 3.84 (s, 3H); 3.95 (s,
3H); 4.35 (t, 2H); 6.75 (d, IH; 7.04 (s, IH,; 7.31
(s, IH); 8.05 (s, IH) Interrredlate 158

o AN . o



