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WD 2005/ 118593 PCT/ US2005/ 016473 1 BICYCLIC
HETEROCYCLES AS HI V | NTEGRASE | NHI BI TORS CRGOSS

WOBIMERESCE TO RELATED APPLI CATI ONS 5 Thi s appl PCRUSTNG/016473

clainms the benefit of U S. Provisional Application
Serial Nunbers 60/603, 371 fiied August 20, 2004 and
60/ 575,513 filed May 28, 2004 BACKGROUND OF THE

I NVENTI ON 10 Human i mrunodefi ciency virus (H V) has
been identified as the etiol ogical agent responsible
for acguiyeric MAIEROEYCEESNLY HIYTHITHOR A 8% PSHIBETORS
fatal disease characterized by destruction of the

i mmune systemand the inability to fight off life

Stat st oo CROgY Rer ERENG 1O ERATEE APRREA TIORY ns

Epi dem ¢, Decenber 1998), indicate that as rrany as 33

mllion people wor | dwi de are infected with the virus,
I n additis enplicetiomdaims the beneib ef Ust- Pr@ﬂﬂpwle%mqllgaﬁon Serial

o R g0 Rl 5093k B St o o

infections in that year alone. In the sane year there

v and A os. 2B AREER DG e RRASer o
antiviral drugs available to conbat the infection.

These drugs can be divided into three classes based on
t he viﬂlahammmmodeﬁthayy Viausg{éHVa hek baesaiidentifigd apthe etiological

b Hhonoh SRt b m SR A PR R s e gseae
I thia@!eh%cﬁbyoﬂeshhStl&ﬁ@ﬁhE YhRhO§REHE andtHRARANEHG 6 fidYt off life

H V. Zi dovudi ne, di danosi ne, stavudi ne, | am vudi ne,
zthte@ienmﬁqueomcistlcalbéﬁyaon& Recenirfiatistios(NARY cReport on the

SAPAGEAAATDS ErbiURt R e oo e Ryt YD RLEGLE 33 miltion

nsedple wedrRmdeligre ﬁﬁﬁé@tre& ®v1fhf the § 104, Plnasiditiontb it Itatgresnumber of
nevari pi ne, delavirdine and efavirenz inhibhit th

e

Sy agis glrsadyinfegteds theairug cantinugs ke wasAde tistimptes fim 1998

\Y} [ S
A IR Eht P IIBRRR B OB Bk BER QIR0 T et there
I ®ere approkmdely Arymétion Heathd asseclatede avdlih| §TVElandeA HRS.
resistance to all known agents. However, conbination
therapy has proven very effective at both reducing
ViTUS A SRARENR Muhibe BHRAGRN OPullaval A & QRAR: R
a nunber patients. In the US, where conbination
tihfectqy Tlmswdrjgls yan be divided into three classes based on the viral protein

they target and their mode of action. In particular, saquinavir, indinavir, ritonavir,
nelfinavir and amprenavir are competitive inhibitors of the aspartyl protease
expressed by HIV. Zidovudine, didanosine, stavudine, lamivudine, zalcitabine and
abacavir are nucleoside reverse transcriptase inhibitors that behave as substrate
mimics to halt viral cDNA synthesis. The non-nucleoside reverse transcriptase
inhibitors, nevaripine, delavirdine and efavirenz inhibit the synthesis of viral cDNA
via a non-competitive (or uncompetitive) mechanism. Used alone these drugs are
effective in reducing viral replication. The effect is only temporary as the virus
readily develops resistance to all known agents. However, combination therapy has
proven very effective at both reducing virus and suppressing the emergence of

resistance in a number of patients. In the US, where combination therapy is widely
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WD 2005/ 118593 PCT/ US2005/ 016473 2 avail able, the
nunmber of HI V-rel ated deaths has declined (Palella, F.

wdad2q0sDedsany, K. M ; Morman, A C.; Lovel ess, PGI/US2005/016473

Furher, J.; Satten, G A.; Aschman, D. J.; Hol nberg,
S. DO N Engl. J. Med. 1998, 338, 853-860). 5
Unfortunately, not all pati ents are responsive and a

I n ai | i S n.fa

aagf'éggoxle, g}ug}ggtd)f /o—roe%at &ea@ﬁs&as dp l}nregt( lyllz%, E. F Delany, K
qqnb‘vm@ine@lnA Cheroarelséss Me@u; Feiier fJalsJauéreG M. MSChneRasS Bs I.;
i S caused ence of viral resistance. Viral
r%%llﬁg'{e%csenyﬁ’ Eﬂghjllgg@éﬁgw%ygﬁ%@@apl d turnover of
H V-1 during the course of infection conbined with a

high viral nutation rate. Under these 10 circunstances
I nconpUefoptuuates] n@tmﬂimaasmisaremmeﬁelayd 'aﬂ}&gé ﬁmmbmfail this

g POLeRCY P00 OBl BNCE 0 ke cOmpld ot efl dr

bcﬁér%gf " $rdaBn&it RARKE & 186&\6'219&% ERisbd Bg‘?tlﬁre%é? nkObf viral

resi ance to energe. di sturb ng are Tecent .
friesistiancs V\inalcrbsmarg:gestum tmtaulscﬂ/iby %weahpld ephocaoit V-1 during

S SToE S ok oSBT TRLe Bp s
(GRORRANLESs m@bmﬂeﬁe vﬁﬂpﬁﬁagresﬁonﬁauseg b§ @ﬁﬂufﬁc%nt '_% potency, poor
; ]

Gatell, J. M; Gazzard : Hammer, rsch
Mongpliangeiodhe eomplivatad drug sagimenritasive]l 2. mtmnsm mbme}oglcal

chman
Sendgp 5 SRR brohes iy PBAna i Bigaite 1B eehfle e
QistuNohpaededgt iltlings WHﬁM&@@@QhaﬂS&rleaﬁ tepRAdion continues even
d early there is. a need for new antiviral

agents,.
priaseyi Plasmareets hye dronped briod desipsaplelsvels ( g abl geries/md)
2@ %& ée?:‘oﬁ]%ﬁ”ﬁeAariﬂ‘?scﬁ}‘ RS BaVdil &l L5808,
Urt exprésses’’t reé enzynes, reverse
tHanser |SpMsH,1rsdn MsﬂJaIabglbsep;]DtMasI@atzmsdm [DhtAepgMastaner, J. S.;

t hr s for. t r HI Vv
E%ag,ﬁ}?e%*%e@c ee yp?ge?t» Sampron. - A
Vvaﬁi SC %1'11“@ VbBelipss peal IJAﬂﬁm 23'3“39h399) &Clearly there is
critrcal 25 step in the'viral Tife cyclé.

i ameed faseew altiviial ageptsh ptecﬁﬂgblrygargotng azihasararbénzym@ett@ reduce the

acj d conpounds prevented VI inte i on and
i oS PURogd SHEHFS oae! B HIDAY L MR uda ot al
Sci ence 2000, 287, 646). And recently, HV integrase

I nhi bitors have been accepted into clinical trials
for t riBEY pxgressPObreerrIZpNGS, reNestet rapsciiNesenen aspatxipspicase, and

Pt s 57 8o 3P yee AR ShBATY IRt Hfy imegrase

RiGT {28 M¥oftidbhaf fike vithl cDNA into the host cell genome, which is a critical
step in the viral life cycle. HIV integrase inhibitors belonging to a class of diketo
acid compounds prevented viral integration and inhibited HIV-1 replication in cells
(Hazuda et al. Science 2000, 287, 646). And recently, HIV integrase inhibitors have
been accepted into clinical trials for treating AIDS and HIV infection (Neamati
Expert. Opin. Ther. Patents 2002, 12, 709, Pais and Burke Drugs Fut. 2002, 27,
1101).
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conpositions, 5 and their use in inhibiting HYV
I ntegrase and treating those ihnfected with HV or
Al DS. One aspect of the invent3i on are conpounds of

Formul a | | wher ei n:
15 RL s c1o60A DR IR e D E R0y Yal kyl
Cl. 6(Ar') (CORR14)al kyl, CL.6(Arl)hydroxyal kyl, or

ClL 6(Arl)oxyal kyl; R2 is hydrogen, Cl1 6al kyl, or OR14;
20 R3 TBE MyEHINgERCOMRISES qiyanasgs ofherRnla bp@%dlw

PNt 0SSO e NI o

N tBeir ubd IRGNIBORIRE HIN( ﬁ)e@ﬁ%@ andrBsiEIARSE, inf3cERAyith HIV or

ﬁg? OCON(R8) (R9), OCH2CO2R7, OCH2CON(R$) (R9),
CO2R6, CON(R8) (R9), SOR7, S(=N)R7, S02R7,

S2N(R6) (R6), PQ(OR6) 2, C2-4(R12)al kynyl, R13, Ar2 ,

or Ar3; 25 R4 is hydrogen, hal o, hydroxy, cyano,

Cl_6al Ryé aspedt dahdimxynticdiare hempeiridglof Fodiulahal oal koxy,

or N(R)(R); R5 is hydrogen, halo, hydroxy, cyano,

Cl. 6al kyl , Cl1_6al koxy, Ci1_6hal oal kyl, 30

Cl_6hal oal koxy, or N(R6)(R6)3 WH2005/118593

PCT/ US2005/ 016473 4 R6 RS dr age Cl_6al kyl, or

C3_7cycloalkyl; R7 is CL.%al kgl Br C3_7cycloal kyl; 5

R8 is hydrogen, Cl. 6al kyl ,R®CIN oxyal kyl ,
Cl_6(Cl. 6al koxy)al kyl or C 1 GSC 7

1. 6di al kylam no)al kyl; R9 is hydﬁ’ dgen Cl_6al kyl
Cl_6hydroxyal kyl, Cl_6(Cl. 6al koxy) al kyl or

wherein:

R!is Crg(Ar)alkyl, Cr.s(Ar Y CONRR))alkyl, C1s(Ar')(CO.R*)alkyl,
Cr¢(Ar)hydroxyalkyl, or C1.¢(Ar)oxyalkyl;

R? is hydrogen, Cj.¢alkyl, or OR™;

R?is hydrogen, halo, hydroxy, cyano, C;.galkyl, Cs.scycloalkyl, Cs.scycloalkenyl,
C1ghaloalkyl, C,.alkoxy, Ci.salkylthio, C;.¢haloalkoxy, N(R*}(R®), NHA,
NR®%SO.R”, N(R®)COR’, N(R%)CO,R”, OCOR’, OCO,R”, OCONR®)(R?),
OCH,CO,R’, OCH,CONR®)(R®), CORS, CO,R®, CONR¥(R?), SOR’, S(EN)R’,
SO,R’, SO,NRS)(R®), PO(OR®),, Co4(R)alkynyl, R®, Ar?, or Ar’;

R*is hydrogen, halo, hydroxy, cyano, C;_ealkyl, C;¢alkoxy, Ci.¢haloalkyl,
C)-¢haloalkoxy, or N(R®)(R®);

R’ is hydrogen, halo, hydroxy, cyano, C;.¢alkyl, Ci¢alkoxy, Ci.chaloalkyl,
C¢haloalkoxy, or N(R®)(R®);
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Cl_6(d _6di al kyl am no)al kyl ; or 10 N(R8) (R9) taken
together is azetidinyl, pyrrolidinyl,

w@ Rbdpigspperi dinyl, N (R 1)-piperazinyl, norphol/u83005016473
t hi onor phol i nyl, or di oxothiazinyl; R10 is hydrogen,
Cl_6al kyl, or Cl1_6hydroxyal kyl;; 15 R11 is hydrogen,

Cl. 6al kyl, C3_7cycl ol kyl, , or CO2R6; R12 is

ol , r R .+S02R7, OS02RY7,
| o&%&ﬁli% %IF’% Fﬁgﬁaﬁ/b Oggfgzcﬁ@o 1zk§ i di nonyl , o

pyrrolidinonyl, val erol actanyl, caprol actanyl,

eimdo, oxazolidonyl, or dioxothiazinyl, and is
SRilis Grisetkalonfrxpydoakdubst i t uent s sel ected from the
group consi sting of hydroxynethyl, acetoxynethyl, and
am nonet hyl ; R14 is hydrogen or C1.6alkyl; 25 WO

e B M S e s
. s Y. I'S P Y
,@M(gydé@icyla@oiﬂ p CORR, or S 5 Areis
tetrazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
pyrazolyl, imdazolyl, oxazolyl, thiazolyl,

i R'oix &y diogen, Gisalkiil, £2 shydroxsfalkydryio(Ct.tallexy)alkylyr r ol yI
pyri i di.nyl inyl, pyridinyl, hydroxypyridinyl,
q%ﬁ'qqg}‘?dr\%lhp%é%%#&f nyl, or indolyl, and is

substituted wth 0-2 substituents selected fromthe

ro onsi sting of hal o, cyano, benz
LRSE 4 e

) taken together is azetidinyl, pyrrolidinyl, ( J))’-piperidinyl,

N-(R*)-piperazinyl, morpholinyl, thiomorpholinyl, or dioxothiazinyl;

R is hydrogen, C;.salkyl, or Cy.¢hydroxyalkyl;

R!! is hydrogen, Cj.¢alkyl, Cs.scyclolkyl, COR®, or CO,RS;

R is hydrogen, hydroxy, N(R®)(R®), SO,R”, OSO,R’, or dioxothiazinyl;

R* is azetidinonyl, pyrrolidinonyl, valerolactamyl, caprolactamyl, maleimido,
oxazolidonyl, or dioxothiazinyl, and is substituted with 0-1 substituents selected from

the group consisting of hydroxymethyl, acetoxymethyl, and aminomethyl;

RMis hydrogen or Cy.salkyl;
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Cl_6al kyl , C1-6al koxy, N(R8)(R9), CON(R8)(R9), CO2RG,
CONHSO2N( R) (R6), 10 CONHSO2N( R6) (phenyl), and

WEONSISCEMK R6) (hal ophenyl); Ar 3 is phenyl subspCT/Usmds/016473

with 0-2 substituents selected fromthe group

consi sting of halo, cyano, ?dr oxy, Cl1-6al kyl,

Cl- 6al koxy, (Ci-6al koxy) net hy Cl- 6hal oal kyl ,

Cl- 6hal oal koxy, R N(R8) (R9), CON(R)(R), and

CH2N(R8) (R9) , orxiag dioxol anyl phenyl; 15 and X-Y-Z is
C(R14) 28 R14;2 | ) 20C( R14) 2C( R14) 2, or

C(R14 2 2C(R14)2; or_.a
phar rrac pecal |y accéptd alst /OrJjso E t;‘q
é&gt@erRﬁaspect of C\gsi Hrenrt r% mn%

AMila | where R is Cl 6( Arl )al kyl . WO 2005/ 118893

PCT/ US2005/ 0164 t he ct of the i nventl on

0, F(mﬁi; IS
méasp the| ve |on@%m

wher ele is R3 514R4 i asgpect of or

the i nventi’on is a conpound of Forrula | whete R2 is

< 10 Anot her aspect of the invention is a
c %of Formula | where R3 is hydrogen, halo,
N(838) ), . N(R6) COR7, OCON(R8) (R9), CON(R8)(R9), SCR 7,
S02R7, S2N(R6) (R6), POQ(OR6)2, R13, or Are. Another
aspect of the invention is a conmpound of Formula I

wh e X-Y-Z is 15 C(R 4)20CH?, C(1R14 ) 20CH2CH2, or
ietremivichrgpbyl, oxadiereyl, hipdiazoly pymeolyh ymidarall, psazolyl,

é{l%%@%%%%é%& Rl RS et phrtoyy RS gz

C@Wﬂ@w@ﬂ?@hﬁ@hﬁﬂﬁ&mﬁﬁwm &idPis sobstituted
Cg )b OCH2CH2CH2,
w1th -2 substituents selected from the group consisting of halo, cyano, benzyl,

C1salkyl, Cyealkoxy, NRH(R?), CONRZ)(R?), CO,R®, CONHSO,NR®)RS),
CONHSOZN(RG)(phenyl), and CONHSO,N(R®)(halophenyl);

Ar® is phenyl substituted with 0-2 substituents selected from the group consisting of
halo, cyano, hydroxy, Ciealkyl, Ci.¢alkoxy, (Ci.salkoxy)methyl, C; ¢haloalkyl,
C1shaloalkoxy, N(R}(R?), CON(R®)(R®), and CH,N(R®)(R?), or is dioxolanylphenyl;

and

X-Y-Z is CRM),0CR™),, CR™),0CR™),CR™),, or
CR¥LOCER™),LCRM,LCR™);

or a pharmaceutically acceptable salt or solvate thereof.

Another aspect of the invention is a compound of Formula I where R is
Cr.s(Ardalkyl.
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For a compound of Formula I, any scope of Rl, R2, R3,
R4, R5, R6, R7, R8, R9, R10, Rl11, R12, R13, R14, A 1

wo\e®s/1#88593 and X-Y-Z can be used independent | yP@i/UR2085916473

scope of any other substituent. 25 "Al kyl," "al koxy, "
"hydroxyal kyl ," and related tgrnms with an al kyl noiety
i ncl ude straight and branched configurations Aterm
such ag_" 6 che
Ky ‘glrl%u%r_a PO R e d0R s Donrth Ll ol THARRE R

subs?l It uent WO 2005/ 118593 PCT/ US2005/ 016473 7 R
¥ and "hal ophenyl " include all pernutations
genat ed al kyl or phenyl groups, from nonohal o
e halo "Aryl" means an aromatic ring system and
|nc des carbocyclic and heterocyclic systens. Sone
substituents are divalent, such as X-Y-Z. Asymetric
di val ent substituents nmay be attached in either of the

5 two Ansthémpspet o the. inve@tios (e tJmpomidiof[Formeladsvhird R &
attached at the oxygen. "D oxol anyphenyl" means O 10

N S ™D oxot hi azi nyl" means 02 The invention includes
al | , eutically acceptable salt forns of the
c® upgds.” Pharmaceutically acceptable salts are those

in ch the counter ions do 15 not contribute
significantly to the physiological -activity or
toxicity of the conmpounds and as such function as

phar NnegAbtBEr Hpéct ©8HieMAV@RbSE is F PSS A If Fofilla I SvHERSIR? is
according to common organic techniques enploying

8ially avail able reagents. Sonme anionic salt
forms include acetate, acistrate, besylate, brom de,
chloride, citrate, fumarate, gl ucouronate,

hydr o b&mfm&@.spéw of oelihwamntide is ah@lcdﬁplilmdi o FordOlail odieeteR? is
| .act at e,

g 0. UReHRe) SRS, BCON IS EONGEYRE: SOR',
HeaLs It f | ud
amrzogrf: %@n}@@é f(Ran% iﬁ@’elnlgg!cﬁ&# tb| giruwfhl ngalumeum
chol i ne, diethylam ne, diet hanol amne, |lithium
' | um.ne,. 4-ph hex
oy bl BB SR O SRS R a2

Zi(R84),0CH,, C(R'),0CH,CH,, or C(R**),0CH,CH,CHb.

Another aspect of the invention is a compound of Formula I where X-Y-Z is
CH,0CH,, C(CH3)HOCH,, C(CH3),0CH,, CH,OCH,CH,, C(CH3)HOCH,CH,,
C(CH3;),0CH,CH,, CH,OCH,CH,CH,, C(CH3)HOCH,CH,CH;, or
C(CH3),OCH,CH,CH,.

For a compound of Formula I, any scope of RYL R RE, R4, R’ R® R R% R’,
RO R R!2 R R™ Arl, Ar%, Ar®, and X-Y-Z can be used independently with any

scope of any other substituent.

“Alkyl,” “alkoxy,” “hydroxyalkyl,” and related terms with an alkyl moiety
include straight and branched configurations. A term such as “C;.¢(R)alkyl” means a

straight or branched alkyl group of one to six carbons substituted with the substituent
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25 The invention also includes all solvated forns of
t he conpounds, particularly hydrates. Sol vates do not

waeomsnigsas e significantly to the physi ol ogi cal PET/UB200$/§16473

or toxicity of the conpounds and as such function as
phar macol ogi cal equivalents 7Sol vates may formin
stoichionetric anounts or y formfrom adventitious

SEI4RIL D 20080 118503 SA005/ 1 Af8or g st o

Fdnglogreupyy Gioat wondhatamm peﬂﬁaﬂd) uderylromemmstinairématic rmg system
hem hydrate, and. di h%ﬁr ate. Sone of the conpounds
tand inclydsncerhecuslicsandihstespeyiclio FETRRT- | 20RO FURSHItUTAIS aresdwalent

| URAL %007 ”&%;!-hg& Stridldivai bR sE ROTR ﬁg Gy HOLARNOA i Qffer of the
conpounds i ncludi ng enanti oners di astereromers
Awoecoafighmtiofis. enant i oners i s shovvn bel ow. Met hods of
maki ng and separating stereoi soners are known in the

art. OHAO OH R~ N~ ORL "N~ I I O R N, N
R2 N A E D) dRyalyl ”Jfﬁeaﬁe Al ﬁ‘é%tﬁ&ﬁéarht ichydes all

taut omeric forns of the conpounds. An exa Ie of a
tautonmeric pair is shown below OMHIa R N~~~ |

| ORL' Nyl~~/0 R2N,, R2 NN Z X-y X--y 15
Synt hetic Met hods The cogpofn ?f this invention can
in the art including

be mad »
those o lg%é%Mﬁ)#ﬂhlg#ﬁwﬂﬁeg és?chemes and in the specific

enbodi nents 20 section. The variables shown in the
synthetic schenmes are distjinct fromand should not be
confused with the variablye)sjan the clains or the rest
of the specification. I?.ed riables in the schenes

are "B%ﬁ5x8ﬂh%hﬁfﬁ£&hﬁs a%g how to make sonme of the

The invention includes all pharmaceutically acceptable salt forms of the
compounds. Pharmaceutically acceptable salts are those in which the counter ions do
not contribute significantly to the physiological activity or toxicity of the compounds
and as such function as pharmacological equivalents. These salts can be made
according to common organic techniques employing commercially available
reagents. Some anionic salt forms include acetate, acistrate, besylate, bromide,
chloride, citrate, fumarate, glucouronate, hydrobromide, hydrochloride, hydroiodide,
iodide, lactate, maleate, rﬁesylate, nitrate, pamoate, phosphate, succinate, sulfate,
tartrate, tosylate, and xinofoate. Some cationic salt forms include ammonium,
aluminum, benzathine, bismuth, calcium, choline, diethylamine, diethanolamine,
lithium, magnesium, meglumine, 4-phenylcyclohexylamine, piperazine, potassium,

sodium, tromethamine, and zinc.

The invention also includes all solvated forms of the compounds, particularly
hydrates. Solvates do not contribute significantly to the physiological activity or
toxicity of the compounds and as such function as pharmacological equivalents.

Solvates may form in stoichiometric amounts or may form from adventitious solvent



conpounds of this invention. 25 Sone conpounds can be
synt hesi zed from an appropriately substituted

whedsnesyzl e 1-1 according to Scheme |, where RaI/aRm0F7016473
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can serve as protecting groups WO 2005/118593
PCT/ US2005/ 016473 9 (see G egne, T. W and Witz, P.
G M Protective Goups in Oganic Synt hesis, Second
| W I R
Eodr abéo%qla%%%]ﬁf b%@mztn(i)xgeu{yg% @&q\la%? &qu Late, g I%Qélﬁn ﬂ:él forms

hmdlmg ﬁmbb(yidrSte(Hrﬂxxiﬁleﬁﬁe, onid cahydtahaydr olysis
(trifluoroacetic acid) to yield internediate 1-2. 1-2
can be transanmnated to 1-4 by 5 reaction with am ne

' So d
L3 Sofe BERCOrRLuARS T AloT BRI AiGRB B SO0 The

2 together In the presence
omvélﬂmﬁ mdlhdcsraﬂaﬂtemmbgmem fonda Dﬂtha mod@oumtsupd:hldgg enantiomers

re nts can be used to ect the forma |on
o oA REATRBIS of cheRISmes 1 SOp beiaw. RActhads of,

rIﬁQIQM gnd‘f%fﬁfatﬁ%tas,?e&eﬁé&ﬁé% ¥RikoGanditd £0S, SUCh as
treatirent with LiOH, or KOH to deliver the

correspondi ng carboxylic acid | 10 5. Alternatively,
Ra can be removed byjnug)eophilic displ emant usi ng

Nal . When Ra is_bengyl jJand_ substit te zyl, Ra can
be renpved by hy&rﬂ%@. § |-5 can be
coupl ed using anmi dgzb d form ng lpeag Qt such as BOP,
DCC, EDCI, PyBrop, PyBop or]other reaggnts)(see March,

J. Advanced Organi c 15try, FourtheEdition 1992

John Wley & Sons, New York). The resulting 15

internedi ate 1-6 can be deprot ect ed as described for
intermediate [-1 Schene 1. 011P. 0 OH R1, NH O OH
Ra\ O d‘lp@am@mng;lcluﬁeq all tautR@eNy( fgtms of the gpmpqynds.| An example

fpglhipghis gy Rong) ¢ Y 0y A2

O  OH 0 0

R? 0 R\ o)
\N)W NW
R? NYN\Z R? NNy

/

X~y X~y

Synthetic Methods

The compounds of this invention can be made by various methods known in
the art including those of the following schemes and in the specific embodiments
section. The variables shown in the synthetic schemes are distinct from and should
not be confused with the variables in the claims or the rest of the specification. The
variables in the schemes are meant only to illustrate how to make some of the

compounds of this invention.

Some compounds can be synthesized from an appropriately substituted

heterocycle I-1 according to Scheme I, where R, and P can serve as protecting groups



| HOORZRLN-110 NYMZRIN M Xy, Z Xy
-5 1-6 (P = protecting group) R = alkyl, aryl,

Whewsiss2o | n S henme 11, internediate 11-3 canP@BUS2005/016473
prepared using nmethods simlar to those described in
Sunderland, J. S.; Botta, M;  Aine, S.; Raynond, K N
Inorg. Chem (2001), 40, 6756-6756, V\,here Il1-1 and

e r i nt
TreSoRLe PN RE Rurh P, O M ritecb Frolpnispadi s
aSdeand Edition, 1%@)1\/‘&1210@51&31 485 93nSNEHUIBSAY. SMQibﬁ‘WG beﬂ:@fl or
sodi um hydri de sodi um et hoxi de (Et ONa
DA Rt e aP e R depFeDSs (Rdidiy aseid hydrolysis

C'@r&] i S%(%ﬁé \%&tdz ‘E‘ogyllel'a ihflfn GLETONGS a?n]beg’craﬁq@%nﬁﬁteél to I-4 by
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Intermediate I-5 can be coupled using amide bond forming reagents such as BOP,
DCC, EDCI, PyBrop, PyBop or other reagents (see March, J. Advanced Organic
Chemistry, Fourth Edition 1992 John Wiley & Sons, New York). The resulting

15  intermediate I-6 can be deprotected as described for intermediate I-1.

Scheme I.
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a3 o o
)Hg\fo Ry R o
HO N Z
|
NYN\IZ R, N§(N\
X~y X~ Y£

I-5 L6

(P = protecting group)

R, = alkyl, aryl, benzyl

20 In Scheme II, intermediate II-3 can be prepared using methods similar to

those described in Sunderland, J. S.; Botta, M.; Aime, S.; Raymond, K. N. Inorg.
Chem. (2001), 40, 6756-6756, where 1I-1 and II-2 are condensed, to provide

intermediate II-3. This reaction is usually conducted in the presence of a base such as
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In Scheme III, intermediate II-3 can be condensed with a cyclic-amidine to
yield intermediate I-1. Intermediate ITI-1 can be prepared using known methods (see
15  Patai, S. and Rappoport, Z. The Chemistry of Amidines and Imidates, Volume 2,
1991, John Wiley & Sons, New York).

Scheme II1.
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20
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appropriate oc-hal oacetic amfi]OTV- 1) wherein X is a
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del i ve nt er e Fol |.owi ng, t hi t he

Ot b et hiE - P S LS Lo B, cam be
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met hods lén et al. Tetrahedron Letters 2002, 43,
4rpactad with aAesuta@ymtb@@d aliyndie faot¥;3 wh@hr_an seniangeeto from

C d h i nt t t he

pj?%gfél %@Igpeo g%% 0%8% olrlmae an‘p‘?t O&m(g&ﬁ’ Soer{ ﬁog i ‘20 nal of

aHbferdatytly: Chtekimp,dioas el 6y1623-Ve24)yl ati on of the
sul phide ether can be acconplished by treating V-6

wi th i odonet hane and the resulting sulfonium

deflokatiyve (V-7) treated with base to formthe
bicyclic tenplate V-8. This internedi ate can be used
in the synthesis of fltge\0 conmpouni8:Cusi lng nmet hods 20
described in Schengy 2 9&1185@?40 o OH
PCT/ U52005] 018493 "y \Sche%e V0. ¥ JOHR ¥ J&%Eafo
1) oxafykchl oriderRNaA ,, S . J OH EH3OH, erNq;
S,~0 0, T O (~ 2-(freghyl t i) et hamott V-2 O v-3 o\ B&
= -H, -CH3, -CHCH3, -CH(CH3)3 ((:HS):>,/§‘;1_3 NH4CL11 ‘%14
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As shown in Scheme V, 2-(methylthio)ethanol can be alkylated with an
appropriate o-haloacetic acid (V-1) wherein X is a leaving group such as Cl, Br, OTs,
OMs or OTT, to deliver intermediate V-2. Following this, the carboxylic acid can be
transformed to the corresponding amidine derivative using known synthetic methods
(Geilen et al. Tetrahedron Letters 2002, 43, 419-421). As described in the above, the
amidine can further be reacted with intermediate V-5, in the presence of a base (for
example, sodium ethoxide) affording intermediate V-6. Methylation of the sulphide
ether can be accomplished by treating V-6 with iodomethane and the resulting
sulfonium derivative (V-7) treated with base to form the bicyclic template V-8. This
intermediate can be used in the synthesis of final compounds using methods

described in Scheme 1.
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In Scheme VI, 3-methylthiopropanal is converted to dioxolane VI-1 using
well known chemistry. Treatment with trimethylsilylcyanide (TMSCN), in the
presence of zinc iodide (Znl,) produces intermediate VI-2. Reaction with ammonia
provides amidine VI-3 which is used in the synthesis of pyrimidinone VI-4 according
to the methods described in the previous schemes. Subsequent treatment with
CH;3S0,Cl and triethylamine (Et;N) results in the corresponding bicyclic
intermediate VI-5. Completion of the synthesis can be carried out as illustrated in

Scheme 1.
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Another method is illustrated in Scheme VII. This synthetic path begins with
5  an appropriately substituted ketone which can be transformed to the corresponding
nitrile intermediate VII-1. This in turn can be reacted with 2-chloroethanol to
produce compound VII-2, which can be reacted with hydroxylamine and an acetylene
dicarboxylate ester to yield intermediate VII-4. Heating of the intermediate can yield
intermediate VII-5. Synthesis of the corresponding amide derivatives can be

10  accomplished according to Scheme I.
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In Scheme VIII, benzylation of the hydroxyl group of VII-5, as a means of
functional group protection, can be achieved using benzyl bromide under basic
conditions (for example, K,CO3 or NaH). Saponification of the ester group of VIII-1
can provide VIII-2 which can be coupled with appropriately substituted amines
(RIRZNH) using well known amide bond forming reagents, such as benzotriazole-1-
yloxy-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBOP) or O-(7-
azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU).
Alternatively, the corresponding acid chloride can be formed, by treatment with
oxalyl chloride, and reacted with an appropriate amine to form the amide bond.
Removal of the benzyl group can be accomplished under a variety of conditions
including treatment with CF3CO,H or H, (Pd-C).
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including treatment with CF3CO2H or H2 (Pd-C). 15 WO
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In yet another method, some compounds of this invention can be synthesized
according to Scheme IX. In Scheme IX, pyrimidinone IX-3, can be produced using
methods similar to those described in the previous schemes. This intermediate can be
carried on to the final product according to a variety of paths. In one, the hydroxyl
group can be benzoylated to provide intermediate IX-4 which can be further treated
with KoCOs to effect ring closure to form the bicyclic template IX-5. Alternatively,
direct treatment of IX-3 with K,COs can provide intermediate IX-6. Intermediates
IX-5, an IX-6 can be used in the synthesis the final products using the methods

described in Scheme 1.
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In Scheme X, IX-3 can be used to synthesize the benzylated intermediate X-1.

5 This intermediate can be carried on to final product using methods analogous to those
described in Scheme VTIIL.
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The synthesis of (2-(aminomethyl)-5-fluorophenyl)(morpholino)methanone
5  hydrochloride is illustrated in Scheme XI.

Scheme X1

O
f . Et3N l benzoylperomde i NaN E

5-ﬂuoro-2—methylbenzoy1
chloride

H,, Pd-Cl

o
L_N_0
/é/\NHZ
F

10 In Scheme XII, bicyclic intermediate XII-1, prepared according to the
methods described above, can be saponified using well known methods. The
resulting carboxylic acid, XII-3, can then be coupled to amine XII-2 using standard
amide bond forming reagents and methods. Removal of the benzyl group, by

hydrogenolysis or acid mediated hydrolysis provides the final products.
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An alternative route to compounds similar to those presented in Scheme XII
is given in Scheme XIII. In this scheme the ester group of XIII-1 can be hydrolyzed
and the resulting carboxylic acid coupled to methyl 2-(aminomethyl)-5-
fluorobenzoate. A second hydrolysis reaction can produce XIII-4 which can be
coupled with a second amine. This is followed by removal of the benzyl group to

provide the final products.
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In yet another method, Scheme XIV illustrates the synthesis of sulfonamide

5  containing examples, starting from 5-fluoro-2-methylbenzen-1-sulfonlyl chloride.
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Further illustration of methods used for the synthesis of certain compounds of
5  the invention is shown in Scheme XV. Methylation of 5-(2-bromo-5-fluorophenyl)-
1H-tetrazole can yield a mixture of XV-1 and XV-2 that can be separated and each of

the compounds carried on to the corresponding final products.
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Some diazarine and diaziradine analogues can be synthesized according to
Scheme XVI.
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Some examples of the invention can be synthesized according to the methods
5  illustrated in Schemes XVII-XX.
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In Scheme XXI, 2-bromo-benzonitrile or 2-bromo-4-fluoro-benzonitrile can
be coupled with an appropriate amide to provide XXI-1. Reduction of the nitrile
group provides XXI-2 which can be used in the synthesis of the final product
according to the methods described in the previous schemes. In most cases,
compound XXI-1 need not be isolated but can be carried directly into the coupling

reaction to form XXI-3.
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The examples and methods shown in Scheme XXII are similar to those

5  depicted in Scheme XXI.
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10 Schemes XXIV and XXV further illustrate methods useful for the synthesis of

some compounds of the invention.
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In Scheme XXV, intermediate XXVI-1 can be used to synthesize
intermediates XXVI-2 via palladium catalyzed coupling. These intermediates can be

further modified to provide some of the compounds of this invention.
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Another method is illustrated in Scheme XXVII.
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In Scheme XXVIII, compound XXVIII -1 can be converted to the
10 corresponding methylsulfonate derivate, XXVIII -2, which can be subsequently
treated with sodium azide to yield XXVIII -3. This compound in turn can serve as an

intermediate for further transformation as illustrated in the scheme.
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Certain examples of the current invention can be synthesized according to the
methods illustrated in Schemes XXIX-XXXVIIL
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Met hods 5 HI V-1 ntegrase InhibitionActivity. To

eval uate.ih-vitro activity against H V- integrase, 5

p e@eggxgsgﬁi n | abel ed substrate DNA was bound to 100

tg of Streptavidin,cgated PVT SPA beads (Amersham
Phar maci a & echgj.vﬂ ombi nant ﬁ\igp}?egrase (0¢2% nQ)
was i ncubat ed é’r\d t hribheylbeads fHr 90 rr'hg(ogg) 37 T

Unbound _ amine ON 2 N

Biological Methods

HIV-Integrase InhibitionActivity. To evaluate in-vitro activity against HIV-
integrase, 5 pmole of biotin labeled substrate DNA was bound to 100 pg of
Streptavidin coated PVT SPA beads (Amersham Pharmacia Biotech). Recombinant
integrase (0.26 ng) was incubated with the beads for 90 min at 37 °C. Unbound
enzyme was removed by washing the complex followed by addition of inhibitors and
0.1 fmol of P33 labeled target DNA. The reaction was stopped by adding EDTA to a
final concentration of 10 mM. Samples were counted in TopCountNXT (Packard)
and the CPM was used as a measure of integration. The reaction condition was as
described in A. Engelman and R. Craigie , J. Virol. 69, 5908-5911 (1995). The
sequences of substrate and target DNA were described in Nucleic Acid Research
22,1121-1122 (1994). Results are shown in the Table 1. Activity equal to A refers to
a compound having ICsy = 0.002 to 0.10 uM while B and C denote compounds
having ICsp = 0.1 t01.0 pM and ICso = 1.0 pM respectively.
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Inhibition of HIV replication. A recombinant NL-Rluc virus was constructed
in which a section of the nef gene from NIL4-3 was replaced with the Renilla
Luciferase gene. The NL-RLuc virus was prepared by co-transfection of two
plasmids, pNLRLuc and pVSVenv. The pNLRLuc contains the NL-Rluc DNA
cloned into pUC18 at the Pvull site, while the pVSVenv contains the gene for VSV
G protein linked to an LTR promoter. Transfections were performed at a 1:3 ratio of
PNLRLuc to pVSVenv on 293T cells using the Lipofect AMINE PLUS kit from
Invitrogen (Carlsbad, CA) according to manufactures instruction, and the pseudotype

virus generated was titered in MT-2 cells.

Susceptibility of viruses to compounds was determined by incubation in the

presence of serial dilutions of the compound. The 50% effective concentration

(ECsq) was calculated by using the exponential form of the median effect equation

where (Fa) = 1/[1+ (EDs¢/drug conc.)™] (Johnson VA, Byington RT. Infectivity
Assay. In Techniques in HIV Research. ed. Aldo{fini A, Walker BD. 71-76. New
York: Stockton Press.1990). The anti-viral activity of compounds was evaluated
under three serum conditions, 10% FBS, 15mg/ml human serum albumin/10% FBS
or 40% human serum/5% FBS, and the results from at least 2 experiments were used
to calculate the ECso values. Results are shown in the Table 2. Activity equal to A
refers to a compound having ECso = 0.003 to 0.10 uM while B and C denote
compounds with ECsp = 0.1 t0o1.0 uM and ECsy = 1.0 uM respectively.
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Combination studies

Example 19 demonstrated synergistic or additive-synergistic HIV antiviral
activity when used in conjunction with a variety of other antiviral agents, as

described below.

Virus and cell lines. The T-cell line, MT-2, was obtained through the AIDS
Research and Reference Reagent Program. MT-2 cells were sub-cultured twice a
week in RPMI 1640 medium supplemented with 10% fetal bovine serum, 2 mM L-
glutamine, and 10 mM HEPES buffer pH 7.5. The HIV-1 303B virus is a molecular
clone derived from the NL4-3 strain of HIV-1 that was obtained from the NIH AIDS
Research and Reference Reagent Program. For combinations with enfuvirtide, the
NL36G virus was used. This NL4-3 derivative has the naturally occurring

enfuvirtide resistance mutation in gp41 (36D) changed to a sensitive phenotype
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(D36G). Virus stocks were made by transfecting 293T cells with a proviral DNA
clone using Lipofect AMINE PLUS (Invitrogen), according to the manufacturer’s
instructions. Three days post-transfection, virus was harvested and passaged once in

MT-2 cells before titration in MT-2 cells.

Chemicals. Example 19, atazanavir, didanosine, stavudine, efavirenz, and
enfuvirtide (T-20) were synthesized by Bristol-Myers Squibb using published or
known reactions. Amprenavir, indinavir, nelfinavir, nevirapine, lopinavir,
lamivudine, ritonavir, tenofovir, saquinavir, delavirdine and abacavir were extracted
from commercial formulations of the prescribed drugs and purified using published
or common techniques. Tenofovir was tested as tenofovir disopoxil fumerate.
Zidovudine and zalcitabine were purchased from Sigma, and emtricitabine from

Moravek Biochemicals.

Drug Susceptibility and Cytotoxicity Assays. For drug éusceptibility assays,
MT-2 cells were infected with HIV-1 303B (or NL36G), at an MOI of 0.001, and
seeded into 96-well microtiter plates (2.5 x 10° cells/ml) containing serial dilutions of
test compounds. The drug combinations were set up using ratios of the two drugs of
1:1, 1:2.5 and 2.5:1 times the ECsq value determined for each drug in prior
experiments. Each drug ratio consisted of an array of 3-fold serial dilutions, and was
performed with eight or more replicas on separate multi-well plates. HIV infected
cells were incubated at 37°C in 5% CO,, and on day five post-infection, the extent of
virus replication was measured by determining cell viability using the CeliTiter 96
Aqueous Non-Radioactive Cell Proliferation Assay (Promega). Maximal cell
protection was typically seen in samples treated with the highest drug concentration.
In the cell viability assay, the tetrazolium compound MTS (3-(4,5-dimethylthiazol-2-
y1)-5-(3-carboxymethoxyphenyl)-2-4-sulphophenyl-2H-tetrazolium) is added to cells,
whereby enzymes in metabolically active cells convert it into a colored formazan
product, which is quantitated by reading absorbance at 490nm. Cytotoxicity assays
were performed in parallel with the combination experiments. Here, uninfected cells
were exposed to the same drug combinations, and assayed after five days for cell

viability using the MTS assay.
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Analysis of Drug Combination Effects. For determination of combination
index (CI) values, drugs were diluted in a fixed ratio and multiple ratios were
analyzed. The drug serial dilutions spanned a range of concentrations near the ECsg
value of each compound, so that equivalent antiviral activities could be compared.
The normalized responses from each therapy are fit to the four-parameter logistic
model with a common minimum and maximum across all therapies. Conceptually,
this equation can be written as

D-4

I pla pls plapls 2

0y 1o I3 ~Ig ~I5 132 B3 B4 BS

1+ ClC2CPCACs
concentration;

Fa,=A+

1 if therapy =]
where . = ;
7|0 otherwise

for j=1,2,3,4,0r5.

In this equation, Fa stands for “fraction affected,” and represents the fraction
of the viral load that has been inactivated. For example, Fa of 0.75 indicates that
viral replication had been inhibited by 75%, relative to the no-drug controls. The
ECsy, represented by the C; in the above equation, is the drug concentration that is
expected to reduce the amount of virus by 50%, and the B; are the parameters that
reflects the slope of the concentration-response curve. For this assay, 4 is the bottom
plateau common to all curves, D is the common top plateau, B; is the “slope”
parameter for the jth therapy, and C; is the concentration that produces an effect equal
to the average of 4 and D for the jth therapy. Therapies I and 2 correspond to mono
therapies 1 and 2, respectively. Therapies 3, 4, and 5 correspond to the three
combination therapies. ECs( values for each drug were determined from the single

drug experiments, using the above equation. The equation was fit using a nonlinear

regression routine (Proc Nlin) in PC SAS version 8.2 (SAS Institute Inc.).

To assess antiviral effects of different drug combination treatments,
‘combination indices (Cls) were calculated according to Chou and Rideout. The

combination index was computed as
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In this equation [Dm]; and [Dm], are the concentrations of drugs that would
5  individually produce a specific level of effect, while [D]; and [D]; are the

concentrations of drugs in combination that would produce the same level of effect.

Theoretically, additivity is implied if the CI is equal to one, synergy if the CI
is less than one, and antagonism if the CI is greater than one. However, extensive
10  experience with combination studies indicates that there are inherent laboratory
variables that must be taken into account in interpreting the Cls. At best, a range can
be constructed that contains the likely values for the CI, given the noise in the data.
In this report, these ranges are reported in parentheses next to each point estimate of
the CI. For example, when a CI of “0.52 (0.36, 0.69)” is reported this means that the
15  best estimate of the CI is 0.52, but due to noise in the data, values from 0.36 to 0.69
are also reasonable values for the CI. This range, 0.36 to 0.69 falls entirely below the
value of 1.0, and hence all likely values for the CI are less than 1.0. Therefore,
synergistic behavior can be inferred for this combination. If the range fell entirely
above 1.0, we would infer antagonistic behavior. If the range were to include 1.0, we

20  would infer additivity.

In carrying out the combination experiments, the ECsg for Example 19 and

each comparator compound was determined during the course of each study, and
used in the subsequent data analysis. The determined values are consistent with

25  previously published data and are shown in Table 3.

Table 3. Anti-HIV Activity of Compounds in Two-Drug Combination Studies

Compound BC0@™ | Goncenmtion (it
Examplel9 0.022 25
Zidovudine 0.012 2.5
Didanosine 10.7 100
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Compound ECso (M) COEclfﬁtith;u (guM)
Stavudine 0.241 15
Lamivudine 0.203 15
Abacavir 1.04 30
Tenofovir 0.018 25
Emtricitabine 0.053 20
Zalcitabine 0.124 10
Efavirenz 0.0016 0.2
Nevirapine 0.095 5
Delavirdine 0.043 5
Ritonavir 0.048 2.5
Indinavir 0.026 25
Nelfinavir 0.022 2.5
Saquinavir 0.011 2.5
Amprenavir 0.062 _ 2.5
Atazanavir 0.010 1
Lopinavir 0.017 2.5
Enfuvirtide 0.061 2.2

Two-Drug Combinations of Example 19 with Nucleoside Reverse
Transcriptase Inhibitors. Eight nucleoside RT inhibitors (didanosine, stavudine,
zidovudine, lamivudine, abacavir, zalcitabine, emtricitibine and the nucleoside

5  phosphonate, tenofovir) were combined with Example 19 at a range of concentrations

near the EC, value of each compound, so that equivalent antiviral activities could be

compared. All estimates were computed using SAS Proc NLIN, and a two-parameter
logistic. Data is presented in Table 4 as the combination indices and the asymptotic
confidence intervals for RT inhibitors at different molar ratios.
10
Four nucleoside RT inhibitors; didanosine, stavudine, abacavir and
emtricitibine, show synergistic antiviral effects in combination with Example 19 at

all effective levels and all molar ratios. The other four RT inhibitors: zidovudine,
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lamivudine, tenofovir and zalcitabine all have combination indices suggestive of
synergistic behavior with Example 19. However, the upper ranges of the confidence
intervals for some of the effective levels are greater than 1, so the overall effects of
these compounds with Example 19 are classified as synergistic to additive. No
significant antagonism of anti-HIV activity is observed. No enhanced cytotoxicity
was encountered at the highest concentrations tested with any of the drug

combinations, as measured by the XTT reduction assay.

Table 4. Two-Drug Combinations using Example 19 and Nucleoside Reverse

Transcriptase Inhibitors.

Molar Ratio Combination Indices at % HIV Inhibition®
(ECso Ratio)® (Confidence Interval)
50% 75% 90%
Zidovudine
.1 (1:1) | 0.59 (0.49, 0.69) | 0.56 (0.41, 0.70) | 0.54 (0.36, 0.70)
2:5(1:2.5) | 0.65 (0.56,0.75) | 0.73 (0.59, 0.86) | 0.81 (0.57, 1.06)
5:2 (2.5:1) 0.72 (0.61, 0.83) | 0.83 (0.64, 1.02) | 0.96 (0.63, 1.30)
Didanosine
1:1000 (1:1) | 0.58 (0.53, 0.63) | 0.47 (0.35, 0.60) | 0.39 (0.22, 0.56)
1:2500 (1:2.5) | 0.56 (0.51,0.62) | 0.46 (0.40, 0.52) | 0.38 (0.32, 0.44)
1:400 (2.5:1) | 0.50 (0.46, 0.54) | 0.49 (0.4, 0.53) | 0.48 (0.42, 0.54)
Stavudine
1:6 (1:1) | 0.52(0.43, 0.61) | 0.46 (0.36, 0.56) | 0.42 (0.26, 0.57)
1:15 (1:2.5) | 0.60 (0.48,0.71) | 0.60 (0.46, 0.74) | 0.61 (0.40, 0.83)
5:12(2.5:1) | 0.70 (0.57, 0.84) | 0.63 (0.48, 0.79) | 0.58 (0.37, 0.81)
Lamivudine
1:6(1:1) | 0.80(0.63, 0.98) | 0.80 (0.55, 1.05) | 0.81 (0.42, 1.21)
1:15 (1:25) | 1.09 (0.88, 1.31) | 1.00 (0.72, 1.27) | 0.92 (0.52, 1.33)
5:12/(2.5:1) | 0.94(0.80, 1.08) | 0.84 (0.65, 1.03) | 0.75 (0.49, 1.02)
Abacavir
1:30 (1:1) | 0.68(0.59, 0.76) | 0.67 (0.56, 0.79) | 0.67 (0.49, 0.84)
1:75 (1:2.5) | 0.87(0.77,0.97) | 0.74 (0.63, 0.85) | 0.63 (0.50, 0.77)
1:12 (2.5:1) 0.86 (0.76, 0.96) | 0.82 (0.68, 0.96) | 0.79 (0.58, 0.99)
Tenofovir
1:1(1:1) | 0.66(0.57,0.75) | 0.54 (0:45, 0.62) | 0.43 (0.33, 0.53)
2:5(1:2.5) | 0.68(0.59,0.77) | 0.60 (0.48, 0.72) | 0.52 (0.36, 0.69)

5:2 (2.5:1)

0.90 (0.7, 1.04)

0.84 (0.67, 1.01)

0.79 (0.55, 1.03)
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Molar Ratio Combination Indices at % HIV Inhibition®
(ECso Ratio)® (Confidence Interval)
50% 75% 90%
Zalcitabine
14 (1:1) | 0.61(0.48,0.73) | 0.56 (0.39, 0.73) | 0.53 (0.28, 0.79)
1:10 (1:2.5) | 0.55 (0.4, 0.66) | 0.40 (0.31, 0.49) | 0.30 (0.18, 0.42)
5:8(2.5:1) | 0.80 (0.62, 0.97) | 0.82 (0.58, 1.07) | 0.86 (0.46, 1.26)
Emtricitabine
1.8 (1:1) | 0.31 (0.27, 0.36) | 0.23 (0.18, 0.28) | 0.18 (0.12, 0.24)
1:20 (1:2.5) 0.31 (0.26,0.37) | 0.23 (0.19,0.29) | 0.17 (0.12, 0.28)
516 (2.5:1) | 0.33 (0.28, 0.38) | 0.25 (0.20, 0.30) | 0.19 (0.13, 0.25)

a Ratio of Example 19 to comparator compoun
b A lower bound of the asymptotic confidence interval greater than 1 indicates antagonisms, an upper
bound of less than 1 indicates synergism and a value of 1 being contained in the interval indicates additivity.

The 95% confidence intervals are shown in parenthesis, and represent a measure of variability in the data.

Two-Drug Combinations of Example 19 with Non-Nucleoside Reverse
Transcriptase Inhibitors. Three non-nucleoside RT inhibitors were combined with

Example 19 at a range of concentrations near the EC,, value of each compound, as

described above for nucleoside RT inhibitors. Data is presented in Table 5 as the
10  combination indices and the asymptotic confidence intervals at different molar ratios.
Of the three, nevaripine shows strong synergistic effects in combination with
Example 19. Synergy is seen at all effective concentrations and at all molar ratios.
Sustiva and nevirapine also exhibit combination indices indicative of synergism at
most effective concentrations and molar ratios. However, in some cases, the upper
15  range of the asymptotic confidence interval is greater than 1, so an additive effect can
not be ruled out. No enhanced cytotoxicity was observed at the highest
concentrations tested with any of the drug combinations, suggesting a potential for

therapeutic efficacy of Example 19 combinations with non-nucleoside RT inhibitors.

20
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and atazanavir. Results from this two-drug combination study are summarized in

Table 6. Again, the combination indices observed with Example 19 and all protease
inhibitors at almost all effective levels and molar ratios are suggestive of a
synergistic relationship. This is especially true for saquinavir and atazanavir, where
the confidence interval is below one at all concentrations and effective levels.
Meanwhile, the upper range of the confidence interval is greater than one in only one
condition for ritonavir, indinavir and lopinavir, so an additive relationship with
Example 19 cannot be ruled out. In addition, the upper range of the confidence
interval for nelfinavir and amprenavir are slightly greater than 1 under a few
conditions, suggestive of a synergistic-additive effect for these compounds with
Example 19. No cytotoxicity was observed at the highest concentrations used in any

of these combination antiviral assays.
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ant | vi AR (2ael) vi | 099 (0} HOBe | oroé ¥4 0.74THe0.44 (0.30, 0.57)
nor el Arednaveispopses from each therapy areifit to the

fouf - pas:aretpr 1poisgtg9, 0meel 0/7 (0.5, 0BUITIN.BD (0.8%10.67)
and| TeXT I SCT 059,310 51 @ FaPT @45 (CORBYA 631 018 g4a)
Sy ALY me Ds @ Be o) o8 (0034, §67) 4 457 (§£0.0:5%)

oan

C4'4 ||DLL) T DJ LU T CU oCTieT atr ort, V
1 i ot herwi-se for | — 3.4 orh In

thik f;n'fla i.)a @Fﬁ( 144, 9.82) 1 Mﬁr@réﬁaoﬁbp& 8% (0.63402)
r epL esair@:2 e f - Q71 (846, 0.88) | 0.56 (0.36, 0.75) | 0.41 (0.19, 0.64)
5:2(2.5:1) | 0.76 (0.69, 0.83) | 0.62 (0.55, 0.70) | 0.54 (0.47, 0.61)

Ritonavir

1:1 (1:1) 0.80 (0.67, 0.93) | 0.57 (0.41, 0.73) | 0.44 (0.23, 0.65)
2:5(1:2.5) 0.73 (0.59, 0.88) | 0.64 (0.48, 0.80) | 0.61 (0.38, 0.85)
5:2(2.5:1) 0.92 (0.72,1.11) | 0.72 (0.50, 0.93) | 0.59 (0.32, 0.87)

a Ratio of Example [9 fo comparator compound.

b Alower bound of the asymptotic confidence interval greater than 1 indicates antagonisms, an upper bound of
less than 1 indicates synergism, and a value of 1 being contained in the interval indicates additivity. The 95%

confidence intervals are shown in parenthesis, and represent a measure of variability in the data.

Two-Drug Combination of Example 19 with Enfuvirtide. Enfuvirtide (T-20)
is an HIV gp41 fusion inhibitor and the first approved entry class inhibitor. The
results presented in Table 7 indicate that the combination of Example 19 with T-20 is

synergistic. No significant cytotoxicity was observed at the highest concentration of
the combined drugs.



10

15

20

25

of the viral |oad that has been inactivated. For
exanple, Fa of 0.75 indicates that viral replication

whawshessns i nhi bited by 75% relative to the noPdr/u§005/016473

controls. The EC50, represented by the G in the
above equation, is the drug cggwcentrati on that is 20
expected to reduce the anmount of virus by 50% and the

[ .t h fl | f t.h
condeniera TSR e sorbien sueSiasFieply Bduf BigSiniad e
bot|t om _pl at eau|commo nC§1ﬁlefi'1Lc1{igl‘P HAV&S at § va %{rﬁ%lﬁgﬁtjntoﬂ

top pMalERatog) |is the ope ra
thgrg(ﬁ%o B,aﬂrib)&Jl +s—the J‘anegn(croa{l?l:%mp%ﬁwg Feduees—an
ef flect—egqual— o the XV bt A add”D forlt he | PR

th(:ra;@ﬂﬁl"'ﬁﬁ]cdﬁapi es 1 and 2 cofrespond to no 25

t har ap}:44 (1:1hnd | 20.68 52O TR el W-59T@eA8api76% [30.52,(03d0.67)
cor|r e$pdr(d:2tD t held.Th(®eS, 0ckib| Ml @t BFORPi 6L (BEGBN0.61)
val|uexs: 892.2ax h | dv.ug (0063, 9.8t EronTN@GS 0386) t|he.731(080£0.92)
dr Regjo eEgraple TR Picsyparaisi chigpoinfie abOVE equati on. The
emumrﬁf;\mmaw fidyibiptdhS boREhere QM kDR ARan 1 EBiSHieS S LA RmY AWhdefHBund of
c .N.in

P in PC SAS I, .2 (SAS | ltute |
(Iﬁs{%gj .l Lrgb'atgf g!n%%sm an%a val V%l’ 1 %elalr%rclzongaf d eu(1 ?81% mtgrf/arl]lglgllfafegaldg%?ty. The 95%

I Séss antivir C
derfigenesnitavels ate O it pasathasie HRdgePreserla SR Peorbilintinithedess.
(Cl's) were cal culated according to Chou and R deout.

The conbi nat bRRRYR% aMBSHERY ﬁ.ﬁlﬁ ih &1[118593
PCT/ US2005/ 016473 52 &1 = f%?ﬂ,rid% 275 % D2 | n
this equation [DmMl 1 and [Dm 2 are the concentrations

of drugs that would 5 indjviduall )roduce a specific
| evel 'bte eopppaunds phthisdnyemtion istybit Fﬁ}’gn@g@sc-&éw mtegrase

C rat i ons of N, combi nat i hat ul g . .
DS AR R €' QAT b IR IRy byl inegration
aahdi ihhi%lté Y HI®- 1 replic@@dniin célbgHakudaset @l) \$2lentH2000¢ 287, 646).

s ner%]y if the C _ is less than one, and antagonismif
Cheber ¥, Bl Vgtngegrase inhihtiors have Mﬂ@g@p}edemt%ﬂmwg triajpfor treating
o : e Cnati tudi 68, i ngi ¢ .
CALSSLSPARY UADSOORRAN IR By AR Bk 0! g0 e
t alkdeBurke DougcEau2@02, 37, i0é).preting the Cls. At best, a

range can be constructed that contains the |ikely
values for the Cl, given the noise in the data. 1In

Lhis repQkdinghlERAnGAYAER oFHE RRAB R hBHBAESNIARIE ATV

next to each point estlinmate o . For exanp
vihEeation @ a ima0pBRnf CorBEjsifg SBhihisteingeptbetapehitichlly effective

T NN TN TR N T

ah&red, SAth! abu@icy8) 4688pthi9Ie chitRr.Cl . This range,
0.36 to O. falls entirely below the value of 1.0,
and hence all likely values for the Cl are |less than

1.0 T ec;tﬁéroa{sgect of the invention is a method for treating HIV infection in a

human patient comprising the administration of a therapeutically effective amount of
a compound of Formula I, or a pharmaceutically acceptable salt or solvate thereof,
with a therapeutically effective amount of at least one other agent used for treatment
of AIDS or HIV infection selected from the group consisting of nucleoside HIV
reverse transcriptase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors,
HIV protease inhibitors, HIV fusion inhibitors, HIV attachment inhibitors, CCR5
mhibitors, CXCR4 inhibitors, HIV budding or maturation inhibitors, and HIV
integrase inhibitors.
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to include 1.0, we 20 would infer additivity. In
carrying out the conbination perinments, the EC50 for
Exanpl e 19 and each conpar at conpound was

det erm ned duri he. course of each stud and . used .
't heABOBEHRETOL B VAR S b SISOV RSP the AERdt i AHsleoside

aHeV ¢aREeTF@8ripthdeNniBity, evi ousl y published data and
are shown in Table 3. Table 3. Anti-H YV Activity of
Compounds in Two-Drug Combi nation Studies Hi ghest

Dru ound . ncentr at i . Exanpl e, |

0 09, SRERGRRC TR ihd HenBRSe bl e 3By iy
2£06isd 18R 8pRACd MHBEA RN W Ql&feddrorh $hd kot Sénsidtiag of abacavir,
Compound EC50 (PM Concentration ( St avudi ne 0. 241
16idanosirey ergitiséabing ggmig diges sfaviding, tenefaar, zalsHalingiand

0, 5 .Gl [ |G j .124 10
P e on BhhBp oG RE o helaBleSdy R ol 147 e
0.043 5 Ritonavir 0.048 2.5 Indinavir 0.026 2.5

Nel fmayir 0.022 2.5 Saqujnavir 0.011 2.5 renavir
0. 062 A2nether aspect of the mvgntion%s a method wherein theAggent 1S a non-

nucleoside HIV reverse transcriptase inhibitor.

Another aspect of the invention is a method wherein the non-nucleoside HIV
reverse transcriptase inhibitor is selected from the group consisting of delavirdine,

efavirenz, and nevirapine, or a pharmaceutically acceptable salt or solvate thereof.

Another aspect of the invention is a method wherein the agent is an HIV

protease inhibitor.

Another aspect of the invention is a method wherein the HIV protease
inhibitor is selected from the group consisting of amprenavir, atazanavir, indinavir,
lopinavir, nelfinavir, ritonavir, saquinavir and fosamprenavir, or a pharmaceutically

acceptable salt or solvate thereof. .

Another aspect of the invention is a method wherein the agent is an HIV
fusion inhibitor.

Another aspect of the invention is a method wherein the HIV fusion inhibitor

is enfuvirtide or T-1249, or a pharmaceutically acceptable salt or solvate thereof.

Another aspect of the invention is a method wherein the agent is an HIV

attachment inhibitor.



Atazanavir 0.010 1 Lopinavir 0.017 2.5 Enfuvirtide
0.061 2.2 Two-Drug Conbinations of Exanple 19 with

wolmbsamshile Reverse Transcriptase | nhibitors. PE/YRL005/016473
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nucl eosi de RT inhibitors (di danosi ne, stavudi ne,
zi dovudi ne, | am vudi ne, abacayir, zal citabine,
enmtricitibine and the nucl eoside 5 phosphonate,

tenof oyir) were .c i.ned wit.h EX 19. a range
conce n%‘?‘%@lfzro?f eCtnoggge P Entiepdsa %ﬁ% ‘glf‘er‘é’é‘%e E%ﬁ’i’g 3%1%8&5
S@hiviat. equi val ent antiviral activities could be

conpared. All estimates were conputed using SAS Proc
NLIN, and a two-paraneter |logistic. Data is presented

i n Tabl ' . i ndi h e
oy mpt ¢TI AZshat? oE AR iaR B 4 REHEESaRRn IO ORS iniypitor is
dsefl dotrdefindm nind @ioup abhsising bP SER, Sohd), S -d20RIR0-140, and UK-
|wé§) tors; . di danosi ﬁe, st avudi Pe, abacavir and

et b3k OF HPREMageigially Aseglableisalt gpsolyate dheredts ect s in
conmbi nation with Exanple 19 at all effective levels

and all molar ratios. The other four RT inhibitors:

zi dovudnotber AA0e@ QA THclib8&BBNRCT MdBRUAOBIhRdif4HSagentlis a CXCR4

| am,vudi ne, tenofovir and zal citabine all have

UM%t i on i ndi ces suggestive of synergistic

behavi Rhothbt dipEet MR EinFéhtiolQYE ¥R Ehod WikeriRREE gmﬁtor is

the confidence intervals for some of the effective

| AVED-3160, @1 grbatregcentically eceptablhsaliowrespbiate théfeefit s of
t hese conpounds wth Exanple 19 are classified as
synergistic to additive. No 5 significant antagonism

of ant AnsthM &pdt\6fthe ihSer?idRas ¥ BRthodovIRAiaMEESskent is an HIV
c%t otoxicity was encountered at the highest

c Grapatipision ¥HbEPTW t h any of the drug

conbi nations, as neasured by the XTT reduction assay.
Tabl e 4. Two-Drug Conbi nations using Exanple 19 and
Nucl eosnetReiRgpest 9€ thelilveit@n $<4 irpthngantdndin thd Budeling\dy ar
Rati o Conbipation Indices at % H YV Inhibition (EC50
RERUERtgn (néaﬁlrt?rdé AéeY Ok R Phiaseicalyaatsptable gy ergiokieate
Lidiebd: 1) 0.59 (0.49, 0.69) 0.56 (0.41, 0.70) 0.54
(0.36, 0.70) 2:5 (1:2.5) 0.65 (0.56, 0.75) 0.73

(0.59, 0.86) 0.81 (0.57, 1.06)

Another aspect of the invention is a method wherein the agent is an HIV

integrase inhibitor.

Another aspect of the invention is a pharmaceutical composition comprising a
therapeutically effective amount of a compound of Formula I, or a pharmaceutically
acceptable salt or solvate thereof, with at least one other agent used for treatment of
AIDS or HIV infection selected from the group consisting of nucleoside HIV reverse
transcriptase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, HIV
protease inhibitors, HIV fusion inhibitors, HIV attachment inhibitors, CCR5
inhibitors, CXCR4 inhibitors, HIV budding or maturation inhibitors, and HIV

integrase inhibitors, and a pharmaceutically acceptable carrier.

Another aspect of the invention is the composition wherein the agent is a

nucleoside HIV reverse transcriptase inhibitor.
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5:2 (2.5:1) 0.72 (0.61, 0.83) 0.83 (0.64, 1.02) 0.96
(0.63, 1.30) Didanosine 1:1000 (1:1) 0.58 (0.53,

w@2@3)0185937 (0.35, 0.60) 0.39 (0.22, 0.56) 1:P6D0S2005/016473

(1:2.5) 0.56 (0.51, 0.62) 0.46 (0.40, 0.52) 0.38
(0.32,70.44) 1:400 (2.5:1) @450 (0.46, 0.54) 0.49
(0.44, 0.53) 0.48 (0.42, 0.54) Stavudine 1:6 (1:1)
0.52 (0.43, 0.61) 0.46 (0.36, 0.56) 0.42 (0.26, 0.57)
1:15 (1:2.5) 0.60 (0.48, 0.71) 0.60 (0.46, 0.74) 0.61

(0. 40, Arfdt18:3 )1spe5t df2hé¢ &vénﬁdn Q tHeOcc(Iﬁpcﬁ;morﬁvﬁéi*}:mﬂhﬁﬁucleoside
0.48, 0.79) 0.58 (0.37, Lam vudi ne (1:1)
G qr@cwaseonb@)w@s sele%ted @@m the ggyunFopisiies afzabaia@rl)

iy Sythoaip, (y8fund Ehhuhe vt Zaidiu i, theb?

L oEGding, @3)ptaritace(fically, acteishle selbarcsalnate theROF.( 1: 1)
0.68 (0.59, 0.76) 0.67 (0.56, 0.79) 0.67 (0.49, 0.84)
1:75 (1:2.5) 0.87 (0.77, 0.97) 0.74 (0.63, 0.85) 0.63

(0.50 AIQJtHez)aspe%t &ﬁthé ?nv%nﬁ&n Q tﬁ@c&@pc?sﬁiorpwﬁéémQh§ ent is anon-
(0.68, 0.96) 0. 8, Tenof ovir X

Gueisogide HYY r@vem)tra@ls@qotm mlsblt@r 62) 0.43 (o 33 o 53)
2:5 (1:2.5) 0.68 (0.59, 0.77) 0.60 (0.48, 0.72) 0.52
(0.36, 0.69) 5:2 (2.5:1) 0.90 (0.77, 1.04)

0. 84( QA rvfhck afdekt OF thY idenfién 1slh@3dmﬁ@1t?&ﬂ5ﬁ&&&5cﬁ§non-
PCT/ US2005/ 016473 55 Mblar Rati o Conbi nati on | ndi ces

anchesis/HIV mevsise teapseriptasedsigbiter is s§lactedban he ge@p consisting

(b 5l Riyh Hlatiread Y My PR 57 8 Bl B hobigibig s or
(sdlvateTthe@oH55 (0. 44, 0.66) 0.40 (0.31, 0.49) 0.30

(0.18,0.42)- 5:8 (2.5:1) 0.80 (0.62, 0.97) 0.82 (0.58,
1.07) 0.86 (0.46, 1.26) Entricitabine 1:8 (1:1) 0.31

(0.27 Arpotﬁeq)as&c?-gf 9 irhRntiGh #%he Qorﬁﬁosﬁt@on]@hergmzcﬂ% agent is an

HIV protease inhibitor.

Another aspect of the invention is the composition wherein the HIV protease
inhibitor is selected from the group consisting of amprenavir, atazanavir, indinavir,
lopinavir, nelfinavir, ritonavir, saquinavir and fosamprenavir, or a pharmaceutically

acceptable salt or solvate thereof.

Another aspect of the invention is the composition wherein the agent is an
HIV fusion inhibitor.

Another aspect of the invention is the composition method wherein the HIV
fusion inhibitor is enfuvirtide or T-1249, or a pharmaceutically acceptable salt or

solvate thereof.

Another aspect of the invention is the composition wherein the agent is an

HIV attachment inhibitor.
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1:20 (1:2.5) 0.31 (0.26, 0.37) 0.23 (0.19, 0.29) 0.17
(0.12, 0.28) 5:16 (2.5:1) 0.33 (0.28, 0.38) 0.25

W@ 2002018583 30) 0.19 (0.13, 0.25) a Ratio of ExmopUs2009016473

to conparator conmpound b A | ower bound of the
asynptotic confidence intervgh greater than 1
i ndi cates antagoni sms, an upper bound of Iess than 1

|t o PP bR Aalon BubE pfppgpiti R I E L s o

CUH 3 gdikierl nterval s are shown in parenthesis, and
represent a neasure of variability in the data. 5
Two- Drug Conbi nations of Exanple 19 with
Non- N |
Thr ee MiSeaayosbe) e dpnibER3GE LA WhaEhahaCCRs,
Extabidras $eettd &omathggronb coﬁmtﬁrgt dfdlichafiSSchday TAKe22BCBRO-140,
val ue of each conpound, descri beai aboye ftﬁ
a0 B4 085 Freriomlgpacshica Ipaperniablo sl iobats theregh| e 5
as the 10 conbination indices and the asynptotic
confidence intervals at different nolar ratios. O
t he t hAmethenesperi ofitheinybws) is amostigodsyhereyi the agent i 2CKER4
éﬁr{wggn‘m nation with Exanple 19. Synergy is seen at

10¥9% ecti ve concentrations and at all nolar ratios.
Sustiva and nevirapi ne al so exhibit conbi nation

i ndi ces indicative of synergismat nost effective
concerfinahér@spech nﬂthnmmwntlwat& aogethpid wdpesin therCXER4 inhibitor is

DL e PR AR P TP RN PP “can

not be rul ed out . No enhanced cytotoxicity was
observed at the highest concentrations tested with
any ofAngikergsirst ebwsilrention s the cepgresitiopywhersin: the pgeaf is an

%ﬂ{vhb%dgﬁlgguc g‘jugatlg{“%ﬁgl?& of Exanple 19 conbi nations

eosl nhi bitors. 20 WD 2005/ 118593
PCT/ US2005/ 016473 56 Table 5. Two-Drug Conbi nati ons

usi ng Exanpl e 19 and Non- Nucl eosi de  Reve
Tr ans cﬁ«mqﬁl%@épqcﬁ o I doYeBTion = thp FambRaR T TR heprdsing or

[WalelNe} b fhrm
I nt er\‘ég?%é%%/o %/%2\%5'07/0 blt% avir éﬁéza%ga@a %df@%t)%b%@glgﬁf(%ﬁw
@h&29f. 0. 76 (0.64, 0.88) 0.70 (0.54, 0.85) 1:1 (1:2.5)
0.95 (0.86, 1.04) 0.93 (0.85, 1.02) 0.93 (0.79, 1.06)

25:4 (2.5:1) 1.01 (0.92, 1.10) 0.96 (0.83, 1.10) 0.94

(0.73 ’Aﬂotﬂé‘)aspect of the invention is the composition wherein the agent is an
HIV integrase inhibitor.

“Combination,” “coadministration,” “concurrent,” and similar terms referring
to the administration of a compound of Formula I with at least one anti-HIV agent
mean that the components are part of a combination antiretroviral therapy or highly
active antiretroviral therapy (HAART) as understood by practitioners in the field of
AIDS and HIV infection.

“Therapeutically effective” means the amount of agent required to provide a
meaningful patient benefit as understood by practitioners in the field of AIDS and

HIV infection. In general, the goals of treatment are suppression of viral load,
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Nevirapine 1:2 (1:1) 0.72 (0.62, 0.82) 0.69 (0.55,

0.83) 0.66 (0.46, 0.87) 1:5 (1:2.5) 0.76 (0.64, 0.87)
wQ28%/1(£3964, 0.97) 0.87 (0.59, 1.15) 5:4 (2.5rAd/UR2083016473

(0.62, 0.83) 0.68 (0.55, 0.81) 0.64 (0.45, 0.84)

Del avirdine 1:2 (1:1) 0.76 (Q64, 0.89) 0.60 (0.47,

0.74) 0.48 (0.31, 0.64) 1:5 81 2.5) 0.68 (0.58, 0.77)

r6s4£%1§ 18]6 %c&;)%égré%tl?rbgﬁgﬁn%m@ 0 39 3 4§(v26‘r()12%‘1§ty %gﬁge, and

%&ucﬁloﬁfofl@ﬁVQeﬁttékﬂnbﬁbldiWﬁrrﬁéﬁhtﬁOn'pound b Al ower
bound of the asynptotic confidence interval greater

than 1 indicates antagoni sns, an upper bound 5 of

| ess t » |

boi ng. Conr; RRhe AbERaT HIRLR Bt 48 e for therapy
Tem8&%ood bR fprateiniosers i te il Gofak DS halHIV infection.

parent hesis, and represent a neasure of variability in
the data. Two-Drug Conbinations Involving Exanple 19

and Hi. S Bk » »0f Jz
for drt%g%%tﬁgpng?lé% thfe ﬁﬁen %ﬂbg?%tg’glée |b| tors%Ild
waktedtOnseare usdl asumdesiood blymxdactmamnwrs uaﬁmrfmhimf AJDS and HIV
nel.fi.navir, lopinavir, saquinavir, ritonavir and
LSy r. Results fromthis t wo- drug comnbi nati on

study are sunmarized in Table 6. Again, the

conbi nation indi ces observed with Exanple 19 and all

pr ot eaBe coirrmcmund& off thisanventinp gte @Inbralifyfgfwmi ag phhmnaskwtical

and nmol.ar ratioes are rgistic
ftiRhs bahb e TR LBRRAT R S aPERR g Foboppa of
FHmAlaAZAN R \HhbrmAdRafieall act dpeatoald edﬁraqﬁlanﬁa@uﬁaéuy feceptable
bel ow one at all concentrations and effective | evels.
I\sz@gmmnd anaytaestaifppaveptiongbexsivienis. Aoheraperically affeqtiygemount
r. | f

}ga% g@ﬁ% is h egﬁd "y ﬁroxﬁde dﬂ{ngan%#ggl ﬁa?fgg% Bégﬁﬁ% dlgl{aﬁ‘l\a}%eutlcally
r&bqitama sémersvuré thosEx@mahﬁonhﬁy taowaicabiery vk sidkptabls safety
addition, the upper range_of the c?nfldence i nterval

fRSP filse| EREPPItigRLENEABIPAT A comimen slidamd liguist forne r:nCiq%rrrg
(0]
SREHE, R AR ORI e SUBESRAN et g, clcer,
Emdrspluﬁoﬂ@ Coinpoyitiaisexe maﬂeyusmgcmbmen\fenimﬂatldlmchmques and

hi ghest concentra i ONs us n an of thes
O RRP R R CETLg Gh 2 @gg% angiebieeraig L vehicles (such as

%éﬁ&%@%h@%@ﬁ?e%en%ﬂ?%@é@fe@co qd¥d4g Conbi nat i on
usi ng Exanpl e’ 19 and Pfotease Inhibitors. Mdlar Ratio
Conbi nation Indices at %0 H V | nh| bition (EC50

Rati o)fol&l%%nmfpogl 1ofs a:rleqlto%{lgl?y %ormulated in dosage units and compositions

providing from about 1 to 1000 mg of the active ingredient per dose are preferred.
Some examples of dosages are 1 mg, 10 mg, 100 mg, 250 mg, 500 mg, and 1000 mg.
Generally, other antiretroviral agents will be present in a unit range similar to agents

of that class used clinically. Typically, this is 0.25-1000 mg/unit.

Liquid compositions are usually in dosage unit ranges. Generally, the liquid
composition will be in a unit dosage range of 1-100 mg/mL. Some examples of
dosages are 1 mg/mL, 10 mg/mL, 25 mg/mL, 50 mg/mL, and 100 mg/mL. Generally,
other antiretroviral agents will be present in a unit range similar to agents of that class

used clinically. Typically, this is 1-100 mg/mL.



10

15

20

25

50% 75% 90% Indinavir 1:1 (1:1) 0.86 (0.80, 0.92)
0.71 (0.62, 0.81) 0.60 (0.46, 0.73) 2:5 (1:2.5) 0.92

WQ 0008418583 99) 0. 84 (0.76, 0.92) 0.77 (0.66, 0.BOYUSHIR016473

(2.5:1) 0.94 (0.87, 1.02) 0.79 (0.71, 0.87) 0.67

(0.57, 0.77) Nelfmavir 1:1 (J:1) 0.79 (0.73, O.86)

0.75 (0.67, 0.82) 0.71 (0.56, 0.84) 2:5 (1:2.5) 0.97
(0.89, 1.06) 0.87 (0.79, 0.95) 0.78 (0.68, 0.88) 5:2
(2.5:1) 1.09 (1.00, 1.18) 0.98 (0.89, 1.08) 0.90

(0. 76,Thk. 1@@8)11t101$a@¢drﬂ11&1‘s$ds allkofrtentionfl. mfddels &f A@mir@stB4ion; oral
0.67 (0.58, 0.75) 58 (0.47, 0.69 2:5 (1:2.5) .0.43
@@d:perentyralgl}ethp@frf( meﬁezredo Geopraffysye dosing regymen yill Be similar

(ol i, Ay g BBl Bl 1
Q);é@'lé‘% bﬂdﬁgeiglh% d)i;l)y G:(w)dhgga(ﬂ? more do(l)ﬁ%))sund% fgﬁﬁi&oﬁﬂy @151& Iess
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Intermediate 2
S (@)
~ \/\O/\H/ ~
O

Methyl 2-(2-(methylthio)ethoxy)acetate. A solution of intermediate 1, 2-(2-
(methylthio)ethoxy)acetic, (11.27 g, 0.075 mol) in dry dichloromethane (50 ml) was
treated with oxalylchioride (13.0 ml, 0.15 mol) followed by a drop of N,N-
dimethylformamide and the resulting mixture stirred at 22 °C for 5 h. The solvent
and excess reagent were then evaporated under reduced pressure and the residual acid
chloride was added dropwise to a cold mixture(0—5 °C) of methanol (30 ml) and
pyridine (10 ml) in dichloromethane (50 ml). After 1 h at 22 °C, the solvent was
evaporated under reduced pressure. The resulting residue was diluted with ethyl
acetate, washed with 1 N hydrochloric acid, saturated sodium bicarbonate and brine,
dried over anhydrous magnesium sulfate and then concentrated under reduced
pressure. Distillation of the resulting residue in vacuo gave 11.42 g (93% yield) of
the title ester as a clear oil; bp 65~75 °C /0.1 torr (bulb to bulb distillation, air bath
temperature). "HNMR 400 MHz (CDCl3) & ppm: 2.17 (3H, s, SCH3), 2.75 2H, t, I =
6.9 Hz, CHy), 3.74 (2H, t, ] = 6.9 Hz, CHy), 3.77 (3H, 5, OCH3), 4.15 (2H, s, OCHy,).
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Bi ot herapy Neutralizes pll}1 %éapf’s AIDS, ARC Labile

al pha aberrant (Rockville, MD) Interferon ARl77

Aronex Pharm H V infection, ADS, ARC Beta-fluoro-ddA

Nat'| Cancer |nstituteSALDSqES Hatld di seases

BM5- 232623 Bristol - Mers Squi bl H V infection, AIDS,

(CGP-73547) Novartis ARC (protease inhibitor)

BVS- 234475 Bristol -Mers Squi bb/ H V infection, AlDS,

S Var ner- Crb e et B B Sl thggmediale s,

SEISSCERILOLS Yl co 30 RN St
it ahethrpiietdoropinyriverh mimide (H.| GrileneC ghlonser Adija, Wt e endsixn Ve x
R0l 88D 8A s, Tetrahedron Lett., 2002, 43, 419-421)(0.114 mol,
prepared id toluene (50 ml) from-ammonium chloride 6.30 g (0.117 mol) and 57.0 ml

10  (0.114 mol) of a 2 M solution of trimethylaluminum in toluene) and the resulting
mixture was heated at 80 °C for 18h. The reaction mixture was then cooled to 0 °C,
treated dropwise with methanol (100 ml) and stirred for another hour at 25 °C. The
solid which was formed was filtered and washed with methanol (300 ml). The
combined filtrate was concentrated to give a white paste which was diluted with

15  isopropanol (160 ml) and acetone (40 ml) and stirred at 25 °C for 1 h. The solid was
then filtered off and the filtrate concentrated in vacuo to give 3.50 g (62% yield) of
the title compound as an oil. 'HNMR 400 MHz (DMSO-dg) & ppm: 2.10 (3H, s,
SCH;3), 2.71 2H, t, J = 6.8 Hz, CH,), 3.66 (2H, t, ] = 6.8 Hz, CH,), 4.34 (2H, s,
OCH,). MS (ESI) m/z 149 [M+H".

20
Intermediate 4
O O
P 1) a O
N NH
25 Ethyl 5-benzyloxy-2-{(2-(methylthio)ethoxy)methyl }-6-oxo-1,6-

dihydropyrimidine-4-carboxylate. Diethyl oxalate (2.77 g, 19.0 mmol) and ethyl
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AIDS, ARC, HI'V Dextran Sulfate Ind. Ltd. (Osaka,
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EbBewedhy ethBib (X618)) and thesre@htiog mixugeSyas stirred at 22 °C for 18h.
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SRR imi Y cPhod Yhddr dok0ca PUEORL M K Hlage syrup.
A thrDGNARNALidke 3; X ' i
A ey N G S R
(A58, 190 mmakyin &bgviipn shsadikkeihesided? permebprepared from 0.22

hgeéfo $3diunt {nrg%ﬂa%)él 25 ml) was then added all at once to the above adduct and the
resulting mixture heated at 60 °C for 3 h. Acetic acid (2 ml) was added and the
ethanol was evaporated under reduced pressure. The residue was diluted with ethyl
acetate washed successively with saturated sodium bicarbonate and brine, then dried
over anhydrous magnesium sulfate and concentrated under reduced pressure.
Chromatography on silica gel (elution with a gradient of ethyl acetate 20-30% in
toluene) gave 0.728 g (10% yield) of the title ester as a clear oil. "HNMR 400 MHz
(CDCls) 6 (ppm): 1.33 (3H, t,J =7.1 Hz, CH3), 2.18 (3H, s, SCH3), 2.78 2H, t,J =
6.0 Hz, CH,), 3.78 (2H, t, ] = 6.0 Hz, CHy), 4.36 (2H, q, J = 7.1 Hz, OCH,), 4.54
(2H, s, OCH,), 5.35 (2H, s, OCHy), 7.37 (3H, m, aromatics), 7.48 (2H, m, aromatics).
HRMS (ESf) calculated for C1gH23N205S [M+H+]: 379.1328: found: 379.1314.

Intermediate 5

T oL
O/\/ ~

Ethyl 5-benzyloxy-2-{(2-(dimethylsulfonium)ethoxy)methyl }-6-oxo-1,6-
dihydropyrimidine-4-carboxylate iodide. A solution of intermediate 4, ethyl 5-
benzyloxy-2-{(2-(methylthio)ethoxy)methyl}-6-0x0-1,6-dihydropyrimidine-4-
carboxylate, (0.555 g, 1.47 mmol) in dichloromethane (10 ml) was treated at 22 °C

with iodomethane (2.0 ml, 21.5 mmol) for 10 days. Evaporation of the solvent and
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Ethyl 3-benzyloxy-4-ox0-4,6,7,9-tetrahydropyrimido[2,I-c][1,4] oxazine-2-
carboxylate. A solution of intermediate 5, ethyl 5-benzyloxy-2-{(2-
(dimethylsulfonium)ethoxy)methyl}-6-oxo-1,6-dihydropyrimidine-4-carboxylate
iodide, (0.76 g, 1.47 mmol) in dry N,N-dimethylformamide (10 ml) was treated at
22 °C with powdered anhydrous potassium carbonate (2.5 g) and the resulting
mixture stirred for 48h. The solid was then filtered and the filtrate evaporated in
vacuo. The residue was diluted with ethyl acetate washed successively with 0.1 N
hydrochloric acid, saturated sodium bicarbonate, brine and dried over anhydrous
magnesium sulfate. Evaporation of the solvent followed by chromatography on silica
gel (elution with a gradient of ethyl acetate 20-50% in toluene) gave 0.347 g (72%
yield) of the title ester as white prisms; mp 103-104 °C (ethyl acetate-hexane).
'"HNMR 400 MHz (CDCl3) & ppm: 1.34 (3H, t, ] =7.1 Hz, CHy), 4.03 QH, t,T=5.6
Hz, CH,), 4.11 (2H, t, T = 5.6 Hz, CHy), 4.37 (2H, q, J = 7.1 Hz, OCH,), 4.74 (2H, s,
OCH,), 5.30 (2H, s, OCH,), 7.38 (3H, m, aromatics), 7.50 (2H, m, aromatics). Anal.
Caled for C17HsN,O5: C 61.81, H 5.49, N 8.48. Found: C 61.55, H 5.53, N 8.39.
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3-(Benzyloxy)-4-0x0-4,6,7, 9-tetrahydropyrimido[2,1-c][1,4] oxazine-2-
carboxylié acid. A solﬁtion of intermediate 6, ethyl 3-(ber.12yloxy);4-oxo-4,6,7,9~
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxylate (0.300 g, 0.91 mmol) in ethanol
(10 ml) was treated with 3 ml (3.0mmol) of 1 N sodium hydroxide and stirred at 25
°C for 30 min. The solution was then acidified with 1 N hydrochloric acid, extracted
with ethyl acetate, washed with brine and dried over anhydrous magnesium sulfate.
Evaporation of the solvent gave 0.264 g (96% yield) of the title acid as white
crystals; mp 171 °C (ethyl acetate). '"HNMR 400 MHz (CDCls) 8§ (ppm): 4.03 (2H, t,
J=5.3Hz, CHy), 4.12 2H, t, ] = 5.3 Hz, CH,), 4.73 (2H, s, OCH,), 5.53 (2H, s,
OCHy), 7.35- 7.42 (3H, m, aromatics), 7.53 (2H, m, aromatics). Anal. Calcd for
C1sH14N20s: C 59.60, H 4.67, N 9.27. Found: C 59.35, H 4.69, N 9.10.

Intermediate 8

Ny N

Ethyl 3-hydroxy-4-oxo0-4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-
carboxylate. A solution of intermediate 6, ethyl 3-benzyloxy-4-o0x0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxylate, (0.236 g, 0.714 mmol) in a
mixture of ethyl acetate (60 ml) and ethanol (20 ml) was treated with 1 atm of
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Intermediate 9

S~ O/kﬂ/OH

O

2-(2-(Methyithio)ethoxy)propanoic acid. Addition of 2-methylthioethanol
(10.0 g, 0.108 mol) to sodium hydride (9.54 g of a 60% dispersion in mineral oil,
0.238 mol, washed twice with hexane) followed by reaction with 2-bromopropionic
acid (16.6 g, 0.108 mol) gave 13.81 g (78% yield) of the title compound as a clear
oil; bp 80-90 °C/0.2 torr (bulb to bulb distillation, air bath temperature). "HNMR 400
MHz (CDCls) 6 ppm: 1.49 (3H, d, J = 7.0 Hz, CHz3), 2.18 (3H, s, SCH3), 2.76 (2H, t,
J=6.6 Hz, CHy), 3.74 2H, t, J = 6.6 Hz, CH,), 4.07 (1H, d, ] = 7.0 Hz, OCH).

Intermediate 10

/S\/\Ojﬁ(o\

0]

Methyl 2-(2-(methylthio)ethoxy)propanoate. Reaction of intermediate 9, 2-(2-
(methylthio)ethoxy)propanoic acid, (13.70 g, 0.083 mol) with oxalyl chloride
followed by reaction with methanol gave 14.27 g (96% yield) of the title ester as a
clear oil; bp 55-60 °C / 0.3 torr (bulb to bulb distillation, air bath temperature).
'"HNMR 400 MHz (CDCl3) 8 ppm: 1.42 (3H, d, J = 7.0 Hz, CHy), 2.15 (3H, s, SCHz),
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2-(2-(Methylthio)ethoxy)propanamidine hydrochloride salt. Intermediate 10,
methyl 2-(2-(methylthio)ethoxy)propanoate, (10.00 g, 56.1 mmol) was added to a
solution of methylchloroaluminum amide (0.224 mol; prepared in toluene (100 ml)
from ammonium chloride 12.36 g (0.231 mol) and 112.0 ml (0.224 mol) of a2 M
solution of trimethylaluminum in toluene} as described in the preparation of
intermediate 3 to give 7.70 g (69% yield) of the title compound as an oil. 'HNMR
400 MHz (D,0) 6 ppm: 1.37 (3H, d, J = 6.6 Hz, CH3), 2.01 (3H, s, SCHs), 2.65 (2H,
t,J=5.6 Hz, CHy), 3.64 (2H, m, CHy), 4.30 (1H, q, ] = 6.6 Hz, OCH). MS (ESI")
m/z 163 [M+H'].

Intermediate 12

O O
/\O = o
Na NH

Ethyl 5-benzyloxy-2-{1-(2-(methylthio)ethoxy)ethyl }-6-oxo-1,6-
dihydropyrimidine-4-carboxylate. Diethyl oxalate (5.66 g, 38.7 mmol) and ethyl
benzyloxyacetate (7.52 g, 38.7 mmol) in dry tetrahydrofuran (60 ml) were treated at
22 °C with sodium hydride (1.70 g of a 60% dispersion in mineral oil, 42.5 mmol)

and the condensation product was reacted with a mixture of intermediate 11, 2-(2-
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(2H, m, aromatics). MS (ESI") m/z 393 [M+H"].

Intermediate 13

Ethyl 5-benzyloxy-2-{1-(2-(dimethylsulfonium)ethoxy)ethyl }-6-oxo-1,6-
dihydropyrimidine-4-carboxylate iodide. A solution of intermediate 12, ethyl 5-
benzyloxy-2-{1-(2-(methylthio)ethoxy)ethyl}-6-0x0-1,6-dihydropyrimidine-4-
carboxylate, (1.63 g, 4.15 mmol) in dichloromethane (5 ml) was treated at 22 °C with
iodomethane (5.0 ml, 53.9 mmol) for 5 days as described for the preparation of
mtermediate 5, to give the title compound (2.22 g) as an oil which was used without
further purification. "HNMR 400 MHz (CDCL) 6 ppm: 1.32 (3H, t, T = 7.1 Hz, CH3),
1.66 (3H, d, 1= 6.6 Hz, CH3), 3.15 (3H, s, SCH3), 3.32 (3H, s, SCH3), 3.4 (1H, m,
CH), 4.01 (2H, m, CH,), 4.37 (2H, q, J = 7.1 Hz, OCH,), 4.45 (1H, m, CH), 4.63
(1H, q, J = 6.6 Hz, OCH), 5.28 (2H, OCH,), 7.38 (3H, m, aromatics), 7.50 (2H, m,
aromatics). MS (EST) m/z 407 [M].
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Ethyl 3-(benzyloxy)-9-methyl-4-ox0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4] oxazine-2-carboxylate. A solution of intermediate 13, ethyl 5-benzyloxy-2-
{1-(2~(dimethylsulfonium)ethoxy)ethyl}-6-0xo-1 ,6-dihydropyrimidine-4-carboxylate
jodide (2.22 g, 4.15 mmol) in dry N,N-dimethylformamide (30 ml) was treated at 22
°C with powdered anhydrous potassium carbonate (6 g) and stirred for 40 h. The
solid was then filtered and the filtrate was concentrated in vacuo. The residue was
dituted with ethyl acetate, washed with 0.1 N hydrochloric acid, saturated sodium
bicarbonate and brine then dried over anhydrous magnesium sulfate. Evaporation of
the solvent and chromatography of the residue on silica gel (elution toluene-ethyl
acetate 7:3) gave 1.0 g (70% yield) of the title ester as white crystals; mp 48-50 °C
(ethyl acetate-hexane). 'HNMR 400 MHz (CDCl) & (ppm): 1.33 (3H, t,J=7.1 Hz,
CHa,), 1.68 (3H, d, T = 6.6 Hz, CHs), 3.91 (2H, m, CHy), 4.17-4.31 (2H, m, CHy),
4.37 (2H, q, T =7.1 Hz, OCH,), 4.73 (1H, q, ] = 6.6 Hz, OCH), 5.30 (2H, ABq, Jap =
11.0 Hz, OCH,), 7.38 (3H, m, aromatics), 7.50 (2H, m, aromatics). Anal. Calcd for
C15HoN,Os: C 62.78, H 5.85, N 8.13. Found: C 62.69, H 6.01, N 8.16.

Intermediate 15



assoc. WAIDS Testosterone Alza, Smth Kline
Al DS-rel ated wasting Total Enteral Norw ch Eaton

w@e@snisses and Nutrition Pharmaceutical s nmal abspCpUsNs/016473

10

15

20

25

related to AIDS DESCRIPTION OF SPECI FI C EMBODI MENTS
Internmediate 1 5 "~S, -, O%OCH 0
2-(2-(Metl 7yl t hi o) et hoxy) acetic aci d A sol uti on of

et allyror BEAROC Tty “g-4aec e By kb 0.1

mjzg, 4foRaAne-1QaFAISPRIAS | 1OVHIE en%Qdislrﬂ’luiityﬂmd‘iﬁe 19, &14y1g3 of
0% di spersion 1n mneral oil, Q.238_ nol washed

Wow—?mﬁbﬂﬂw@}oﬁrﬁ  Upyetrabydronyamidal?-4 rel{ lx8loxaame-2y
095/
fTﬂK%Vf$ §%6§?ggL?%roa 22E]Bac %%%guggakﬂ§gﬂgégQ$ﬁ%ﬁQMOI

(175 gy att 25t TCabye rlO%JﬂSzaﬁd{ui’thﬁThc)tlva&ﬂ carbaba€d.20r) pmderd atm of
over 30 min at 22 and the resulting m xtur

thydrogen derctih g&Yﬁj@ﬁW 619204 vickd) of the tl&%%st%r&élvéaterﬁ%%lﬁénp 119-

B e i B FEBER ety =

24, W) 087 (31,118 =06.6 31 cHij asm (WH§H§ mﬁb ammztanqmm CH,),
agueous phase ‘washed with et nbi ne

h
A BB TS oo CHOL 4 TS H. el 6@ e CAD A9 741 Hopiad QU prAnal

SR RS O PN R 3 it o0

residue in vacuo gave 11.27 ¢ (69%y| el d) of the title
acid as a clear oil; bp _85-95 C / 3tort (bulb to
bulb distillation, air b&?ﬁ@%@ﬂéture) "HNMR 400
MHz 10 (CDC13) S ppm 2.18 (3H, s, SCH3), 2.76 (2H, t,
J =6.6 H, CH2), 3.77 (2H, t, J =6.6 Hz, CH2), 4.20
(2H, s, OCH2). Internediate 2 y0-' 15 0 Met hyl
2-(2- (et hyl t hi 0) et hoxy) acet at sol uti on of
internediate 1, 2-(2- (rmethylthig)ethoxy)acetic,
(11.27 g, 0.075 nol) in dryodi oronmet hane (50 m)
was

HO =

3-Benzyloxy-9-methyl-4-0x0-4,6,7,9-tetrahydropyrimido[2, 1-c][1,4] oxazine-
2-carboxylic acid. Saponification of intermediate 14, ethyl 3-benzyloxy-9-methyl-4-
0x0-4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-carboxylate, (0.225 g, 0.65
mmol) as described in the preparation of intermediate 7 gave 0.198 g (96% yield) of
the title acid as white crystals; mp 167-168 °C (ethyl acetate-hexane). 'HNMR 400
MHz (CDCls) & ppm: 1.68 (3H, d, J = 6.6 Hz, CHs), 3.93 (2H, m, CHy), 4.12-4.21
(1H, m, CH), 4.27-4.35 (1H, m, CH), 4.70 (1H, q, J = 6.6 Hz, OCH), 5.53 (2H, ABq,
Jap = 11.1 Hz, OCHy), 7.39 (3H, m, aromatics), 7.55 (2H, m, aromatics). MS (ESI+) |
m/z 317 [M+H"]. Anal. Caled for C16H;6N2Os: C 60.75, H 5.10, N 8.86. Found: C
60.65, H 5.05, N 8.72.
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treated with oxalylchloride (13.0 m, 0.15 nol)
followed by a drop of N, N 20 di net hyl formam de and the

WO e®@ali1§smy m xture stirred at 22 C for 5 h. TheCHUR20051016473

and excess reagent were then evaporated under reduced
pressure and the residual g chlori de was added
dropwi se to a cold inixture(0-5 C) of methanol (30 nl)
and pyridine (10 m) i i chl.o thane (50 ni).

After 1 h at 22 C, the QSP @a&%@e evapor at ed under
reduced pressure. The resulting residue was dil uted
wth ethyl 25 acetate, washed with 1 N hydrochloric
acid, saturated sodi um bic& He and brine, dried
over anhydrous magnesi um sul f@fecand t hen concentr at ed
under reduced pressure. Distillation of the resulting
residue in vacuo gave 11.42 g (93%yield) of the
title ester as a clear oil; bp 65-75 C/ 0.1 tort

(bul bt IR bt 3- Elibxolahé hablutioh@fp h&lthyﬂﬁ)o ropanal
1HNNR4%OM® (%cyf pm 2.17 (3H, s q % )p
(2Rig, 0.05 mod) ami eah:@emly 4g.9.065 moljin tOOnaL of ergcetlawas

52500 B0 DAl ol bt SRI R

sbldBofiWas Bholkll nPddcanted/e Cb;td:dnhtaﬁéne aﬂd)&tyr)r@aetvamajpmmded the
hydr ochl oride salt. Interpe

2itle Zoppeudas aigy sehox P)lade Nadk (3Q(hMéth &]3/0218) Fppmgty (1 H. 6

ut i I e
CR B e b i B T Pl W@%Mfﬁ 3 TR
and D. Schauss, Tetrahedron Lett., 2002, 43,
419-421)(0.114 nol; prepared 1|| "t ol uene (50 M) from
armoni um chl ori de 6.30 gitomediatedi) and 57.0 m~ 10
(0.114 nol) of a 2 Msolution of trinethylalumnumin
toluene) and the resulting mxture was heated at 80 C
for 18h. The reaction épﬁE cooled to 0 C
treated dropwi se with netha &I (10 ) and stirred
for another hour at 25 C. T solid which was forned
was filtered and washed with nethanol (300 m). The
conbined filtrate was concentrated to give a white

past e 4nierhyilds)-H(3-(riseethnlsitylons) qt@p)by @zitrz'(ei é@teﬁzpediate 17,

%& Asah Ao LA 3- AR XS B0aaRnSelblindistiyicyiitie

grtt 02HRY) dnd 208@UAnd dgleweerd coMbined GAGrN ednd)stioded for 16
the itlhe conmpound _as an oil. 1HNWVR 400

ghrp pimoom, tgmp@xgtqre sThe mofpye was then ((ozqqentfatel\@zn_vagu% tq_Erozrlde 4.9g

855&5)?%% (éétt% SisldYqfine %ﬁmﬁnp&ﬂ@ as ycHBw AL HSNMR (300

MHz, CDCly) & ppm:4.37-4.49 (1 H, m) 3.50-3.88 (4 H, m) 2.57-2.74 (2 H, m) 1.98-
2.26 (5 H, m) 0.06-0.22 (9 H, m): LC/MS 198 (-TMS+ Na).

Intermediate 19

HN? NH,

4-(Methylthio)-2-(2-(trimethylsilyloxy)ethoxy)butanamidine. A solution of
intermediate 18, 4-(methylthio)-2 -(2~(trimethylsilyloxy)ethoxy)butanenitrile, (4.9¢,



20 Internediate 4 i OO.1~-O00 NOWH ~~5~ TO 25
Et hyl 5-benzyl oxy-2-{(2-(nethylthio)ethoxy)

WO p@shydsd3 6- oxo- 1, 6- di hydropyri m di ne- 4- car boRgT/ES®05/016473
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D ethyl oxalate (2.77 g, 19.0 mmol) and et hyl WO
2005/ 118593 PCT/U82005/01647?82 73 benzyl oxyacet ate
(3 69 g, 19.0 mol) in drytetrahydrofuran (30 M)

e 1&%@%& mgtﬁ?x}?évp\ég% h%}sniog dII e ama ﬁ’o%faSE ngfs {ifbn
%%Q@@ Shd ﬁéaQed i aamh b at S5O0 td et mﬁ@ %ﬁer%%hﬁg ithe ﬂ@hk was

C for 8h. The tetrahydrofuran was evaporated
wpeeed anethe adxtfureemcrerateﬁ igivaeuato givaihgditsypompounsd v

gsﬁxetz‘%r@ﬂﬂ%ﬁt{*%e‘%)nﬁ ies amarefe%?ﬁ%%e HVAR G0 HFCDCla) &
ks 93143 0.8 m} 3R, 3{2@%33%3&% 8,680 p1 {200, 8 3300H.602 . m)

XI romO0 sodi umin
X 5Hh A6 (251 ml1))2 0BE Hh:éri &aﬂa@a (2H, mt LGfMg 198 (Metlabove
adduct and the resulting mxture heated at 60 C for 3
h. Acetic acid (2 m) was added and the ethanol was
evapor at ed under reducedipeesliie20The resi due was
diluted with ethyl 10 acetate washed successively

wi th saturated sodi um bi carbonate and brine, then
dried over anhydrous nagnesi uulfate and

concentrat ed under reduced pré re. Chromat ography on
silica gel (elution with a gr ént of ethyl acetate
20-30%in toluene) gave 0.728 g (10% yield) of the
title ester as a clear oilo '&8NVR 400 MHz (CDC13) 5
(ppm: 1.33 (3H, t, N ), 2.18 (3H, s,
SCH3), 2.78 (2H, t, J =95 §70 B, CH2), 3.78 (2H, t,
J =6.0 Hz, CH2), 4.36 (2H, WH= 7.1 Hz, OCH2), 4.54
(2H, s, OCH2), 5.35 (2H, ;\%ﬁ Oﬁ? (3H, m
aromatics), 7.48 (2H, m HRVS (ESI)

cal cul ated for CL8H23N20 %S [I\/H—|}] 379 1328: found:
379.1314. Internediate 5 20 OO

Ez‘hj)l 5-(benzyloxy)-2-(1-(2-hydroxyethoxy)-3-(methylthio)propyl)-6-oxo-1,6-
dihydropyrimidine-4-carboxylate. Ethyl 2-(benzyloxy)acetate (7.76 g, 0.04 mole)and
diethyloxalate (5.84 g, 0.04 mole) in 80 mL of tetrahydrofuran were treated with one

equivalent of NaH and a few drops of ethanol. The resulting mixture was stirred for
1.5 hours after which the solvent was removed under vacuum and replaced with 30
mL of ethanol. Intermediate 19, 2-(2-hydroxyethoxy)-4 methylthio)butanamidine, in
30 mL ethanol was added to the mixture followed by NaH (60% in mineral oil,
800mg, 0.02 mol). This was stirred for 20 hrs at room temperature and 3hrs at 60 °C
then concentrated under reduced pressure. The residue was dissolved in CH,CI, and
washed with water. The CH,Cl, layer was dried over MgSOy, filtered and
concentrated under vacuum. Chromatography on silica gel, eluting with 4:1 CH,Cl,;
ether and ethyl acetate, gave 760 mg of the title compound (9% yield). 'H NMR (300
MHz, CDCL) § ppm: 7.24-7.54 (5 H, m) 5.17-5.36 (2 H, 5) 4.50 (1 H, m) 4.30 2 H,
q, J=7.32 Hz) 3.38-4.00 (4 H, m) 2.59 (2 H, m) 1.95-2.11 (5 H, m) 1.20-1.36 3 H, t,
J=7.32 Hz); LC/MS m/z 423 (M+H).



O NNH--S+ O Ethyl 5-benzyl oxy-2-
{(2-(dirnethyl sul foni um et hoxy) net hyl } - 6- oxo-1, 6-

waledvpdrsspy/ri m di ne- 4- carboxyl ate i odi de. A sol BCT/U82005/016473
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internedi ate 4, ethyl 5- 25 benzyl oxy- 2-

{(2- (nEthyIthlo)ethoxy)nethyl% 6- oxo- 1, 6- di hydropyri m
di ne-4 carboxylate, (0.555 g, 1. 47 nnDI) in

di chl or oret hane (10 n1) ﬁ@s tre at 22 C wth

i odonet hane (2.0 m , 10 days.
Evaporati on of the solvent and WD 2005/ 118593

PCT/ US2005/ 016473 74 excess reagent gave the title
compound (0.76 g) as an oil whi s used w t hout
further purification. 1HNVR 400 (CDC13) S (ppm:
1.32 (3H, t, J =7.1 Hz, CH3), 3]26 (6H, s, SCH3),
4.02 (2H, in, CH2), 4. 23 (2K, i CH2), 4.34 (2H, q, J
= 7.1 Hz, OCH2), 4.69 (2H, , 5.23 (2H, s
OCH2), 7.35-7.5 (5H, iny ao - 5 M5 (ESI) nfz
393 [M+]. Internediate 6 O | z, N\ ) O 10 Ethyl
3-benzyl oxy- 4-oxo0-4, 6, 7, 9-t ;L

et rahydropyrim do[ 2, 1-c] [ /AJél;é e-2- carboxyl ate.
A sol ution of interinediatg yl

5- benzyl oxy-2-{(2- (dinethyl sulfonium ethoxy)nethyl}

- 6- 0x0- 1, 6-di hydr opyri m di ne-4-car boxyl ate _ i odi de,

(0. 76 Byhyl3-@enivien)-9r G-eneforiiQ) et iRt bffdm de (10
treat t 45
F{s{rg%y‘?? 512721?1 h‘g ¢ e[% 4%8% %e"! E%bgﬂwg@ggﬁlﬁaﬁa%%%f*%ttaﬂedmte
fzo temg?sf(@a"nzmhy)t Il(e-(smlydﬂ)xgxahoxy)eh(methylﬁne)prm) FmO 1,6-
rate evapor at ed acuo ere u
viihyrepymid Gt DOt 24 5 elsi} 0@ %ﬁﬁ%iﬁdgﬁ%% mmol)
PRGN AT DL A cggw aded a%@ﬁitl%ﬁ‘o?@?ls@g@?@%méfl Sénmol)

dri over an rous rmagnesium sul fate
EMWedtm ambbf CIﬁECi;zo IRhésnwvasd stiﬂedvﬁeﬂz(bbmsdhfrrmmp@@raéqﬂq ylhe

e padan SRsRrHCL Y camot LB LR it CHClycther
as eluent, to give the title compound 265mg (52% yield). (500 MHz, CDCl3) 6 ppm:
7.31-7.55 (5 H, m) 5.30 (2 H, s) 4.75 (1 H, dd, J=3.66 Hz) 4.32-4.40 (2 H, q, J=7.17
Hz) 4.13-4.30 (2 H, m) 3.75-3.97 (2 H, m) 2.20-2.84 (4 H, m) 2.06 3 H,s) 1.32 G H,
t, J=7.17 Hz); LC/MS m/z 405 (M+H).

Intermediate 22

0O O
X
s o
3-(Benzyloxy)-9-(2-(methylthio)ethyl)-4-0x0-4,6,7, 9-tetrahydropyrimido[2,1-
c][1,4] oxazine-2-carboxylic acid. To a stirred solution of intermediate 21, ethyl 3-
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yield) of the title ester as white prisns; rap 103-104
C (ethyl acetate-hexane). 1HNMR 400 MHz (CDC13) 6

wEpeos/118581 (3H, t, J = 7.1 Hz, CH3), 4.03 (2H, PCT/US2085/016473

5.6 Hz, CH2), 4.11 (2H, t, J =5.6 Hz, CH2), 4.37
(2H, q, J = 7 1 Hz, OCH2), 4gf4 (2H s, OCH2), 5.30
(2H S, 7. 38 (3H m aromatics), 7.50 (2H, in,

S r@%g% 4%(%@&%15%8?%% b8 S LHBNROR BB

E%Bﬁg)éaéaﬁﬁl%& E’&%ﬁﬁi@ 057104, ®fBmol) n Bﬁﬂeuenﬁctrcacbfarah wad a0ded

(Benzyl ox

'htlgumehydm@ﬁ apypg Hiuve! 211131@1}["13'531’4%%&55 8,{@1112116 reaction mixture
%%% %gl@%? ox% lng Hél il gh%&gd Rith @1{1 Mh@&&ra@t W§§ iydd over

0Xo- tetra dropyr| m do[ 2
%8([)4{1 fﬂﬂefb‘éléahd Ren@ntratel ox givase mg)oﬂme tigle cOmPoumhEIRys yield).
nol 10 M) was treated with 3 m (3.0Omol) of 1
W hYMdr oxi de and stirred at 25 C for 30 nin.
Th_e sol ution was then acidified with 1 N hydrochloric
acid, extracted 10 with ethyl acetate, washed with
brine and dried over anhinderoediatemhesi um sul f at e.
Evaporati on of the solvent gave 0.264 g (96%vyield) of
the title acid as white crystals; np 171 C (ethyl

acetate). 1HNWR 400 MHz ( 13) 6 (ppm: 4.03 (2H, t,

J =53 Hz, CH), 4.12 (,g&gx\lvzc .3 Hz, CH2), 4.73

(2H, s, OCH2), 5.53 (2H, s, OCH2), 7. 35- 7.42 (3H, m

aromatics), 7.53 (2H, m aromatics). Anal. Calcd for

0. 35,-1-hwerkers) 10 piap e e DS @ e B 6t AL Ore
T
1989. ) A 250 mL round bottom flask was charged with ZnCl, (68.14 g, 0.5 mole)
which was then fused by heating under vacuum. After returning to room temperature
the material was placed under an atmosphere of N». To this was added acetone
cyanohydrin (45.66 mL, 0.5 mole) followed by 2-chloroethanol (50.24 mL, 0.75
mole) and the mixture placed in a preheated oil bath (60 °C). After stirring for 18-20
h at 60 °C, the reaction mixture was cooled, diluted with water (300 mL) and washed
with CH,Cl, (5 X 100 mL). The combined CH,Cl, extracts were dried (Na;SOy),
filtered and concentrated under vacuum to afford the crude product as a yellow
liquid. Purification was accomplished by vacuum distillation (10 mm Hg) using a
vigreux column. The fraction boiling between 65-75 °C was collected to afford the
desired product as a colorless oil (47.1 g, 63.8% yield). 'H NMR (500 MHz, CDCls)

& ppm: 3.85 (2H, t, T = 5.8 Hz), 3.64 (2H, t, = 5.8 Hz), 1.60 (6H, s).
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carboxyl ate. A solution of internediate 6, ethyl
3- benzyl oxy- 4- oxo-4,6,7,9- tetrahydropyrimdo[2,1-c] |

WA 200p/1889% i ne- 2- car boxyl ate, (0.236 g, 0.714 npol/PSions/en6473

m xture of ethyl acetate (60 ml) and ethanol (20 m)
was treated with 1 atm of WOg2005/118593

PCT/ US2005/ 016473 76 hydr ogen at 25 C over 10%

pal | adi um on acti vat ed bon\(%g%’lzp g for 2.5 hto
give 0.160 g (94%yi el fl tl e compound as
white needles; np 172-174 C (ethyl acetate). 'HNWR
400M—|z(CDC13) S ppm 1.47 (3H, t, J = 7.3 Hz, CH3),
4.08 (4H, m2xCH2)45(2H‘qu7.3Hz,

OCH2), 4.72 (2H, s, OCH2), 10. 1H, s, OH). 5 Anal.
Cal cd for CLOH22N206: C 5©: 5 8.03, N 11.66. Found:
C50.01, H4.95 N 11.54. If{erpediate 9 OCH 10 O

2- nmet hyl t hi oet hanol (10.0 g, 108 nol) to sodium
hydride (9.54 g of a 60% dispdr&ion in mineral oil,
0.238 nol, washed twice with hexane) foll owed by
reaction with 2-bronmopropionic 15 acid (16.6 g, 0.108

ol ‘ y
a cl) eg‘f} Oi Ié %ﬁw.%oi é%o/eo@ﬁj(lf %g}%%;?lt&h ;t:%fbag %)e?rbu feoting as
IS4 ]bkc&izdzz@iu[ 3BLJ] [bdldxatieerderaabany&ye. Tda-lhlm“rd@splumof

g(ilatgégg’;}-’ -%l}l?gaegmzq’y)-gjmet}}y]pr@a%eq;f{ﬂec@z g,%&ﬂ(ﬁ?l&lole) and

: ) = 3 T %
C%[Zl:)(l 5 2%‘1? rr{%tg?lﬁeug?tgﬁ@() ) %i @%&'édoéih aqﬂleous sofitida (50%) of

Ty(ibxtytameinbi(18.412,0). 30 mi@))rmu&tpm@an@xothemlp resstion. Following
{ diate 9, 2-(2- 25 th

Lt&sﬁﬂe"%iét?oréngwe W ey SR SRR SR REopANg ©

i e#)%ﬁﬁﬁj? : sBR@ﬁtt\k/QﬁeﬁioR/E‘d MehHARRking ?ééﬁiu]s‘{va%?ilﬁofvgﬁ%l 1

he title ester as a clear oil; bp 55-60 C
/etlﬁhn’&l/H@@ rql(mmu» andcdnlédindinsice batht Torthis avas agdddiethyl

ggf?e&l%é ylatézgl?/R n%lg %5%& € ovegégé?ﬁp%ejreﬁ:%oﬁ %r'f'xture

%9&%1%%%&9&&%&&%9@ %Z% anthn%ecYﬂor(lZH Fdllowlngt}ﬁs & was
(dhl-ﬁ,ted'rwlth ethyl ace‘sate (ZSg]mL) ‘washed w1ttg H,0 (2 X 100 m}J) brme (50 mL),

dried over Na,SOy, filtered and concentrated to give the crude product as a yellow

2- (2- (Met hyl tl hi o) et hoxy) pr oggim acid. Addition of

oil. Flash chromatography on a silica gel column, eluting with 20-40% ethyl
acetate/Hexanes, provided the title compound as a viscous pale yellow oil (15.29 g,
48.6% yield). "H NMR (500 MHz, CDCl3) 8 ppm: 4.35-4.28 (2H, m), 4.18-4.12 (2H,
m), 3.60-3.56 (1H, m), 3.51-3.47 (1H, m), 3.30 (1H, d, J=16.2 Hz), 2.94 (1H, d, J =
16.2 Hz), 1.52 (3H, 5), 1.51 (3H, 5), 1.29 (3H, t, T =7.0 Hz), 1.24 3H, t, J = 7.0 Hz).
LCMS (M+H) calcd for Ci4Hx3N,O7: 315.16; found: 315.33.



CH), 4.15 (1H, g, J = 7.0 Hz, OCH). Internediate 11 5
NH2- HC( NH 2- (2- ( Met hyl t hi 0) et hoxy) pr opanam di ne

whyasocdshori de salt. Internediate 10, nethyl PCT/US2005/016473
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2-(2- (et hyl t hi o) et hoxy) propanoate, (10.00 g, 56.1
mmol ) was added to a 10 sol utjon of

nmet hyl chl or oal um num am de (0.224 nol; prepared in
toluene (100 M) froma ni n%c oride 12.36 g
(0.231 nmol) and 112.0 ni é nol) of a 2 M

sol ution of trinethylalun1nun1|n tol uene} as descri bed
in the preparation of internediate 3 to give 7.70 g
(69% vyield) of the title conpou 8 as an oil. 1HNMR
400 MHz (D20) 8 ppm 1v37\ O= 6.6 Hz, CH3),
2.01 (3H, s, SCH3), 2.65 ( 5 h J = 5.6 H, CH2),
3.64 (2H m CH2), 4.30 (1H, d} 6.6 Hz, OCH) \Y%S3
(ESP) mz 163 [ M-H+]. Inter atej12 i 00 .1-0~
I 1 O N, NH 20 Ethyl o

5- bentyl oxy-2-{1-(2-(nethylthio)ethoxy)ethyl}-6-0xo0-1,
6- dihydropyrinidine 4- carboxyl ate. Di ethyl oxal ate

5 8 b Tl e AR P
tcggﬁg%@aﬁke-@@a?go@aw tA s&@ﬁbﬂﬂﬂf iﬁﬁ/diﬁiedﬁte(m Ehyy2-gb-ethoxy-2-

spersion in mneral oil,

md@mﬁa&,wnnﬁhﬂd%éé Sntetrabcied be 41%1@%039;[%@@19&[& ‘Q?xazme-%

A IR SRR TR g a2 e

Shal The 1%3111 %Gark3§ac¥1oﬁﬁ@l|uhoﬂ1 adcosled tHeh ebnehtraedi Itd»lgi]ve a dark
et hoxi d , prepared from Q. 445 0

.hrowmpa@tn @\fhlf(hé‘@a&ﬂa-)(eft @ iwethyl aegtae @58apl); @ﬁ&?‘“’%‘f‘ie‘f Wah 0.5
titl e e
20T RafnTaody Bieen B S B A gt layer
Jacidifiedb céﬂéﬁﬂ@'zﬁ)imgboﬁéc H(SH,’ZO dnL)beforé’ biingextrats] with CH,Cl,
2.16 (3 SCH3), 2.7-2.8 (2H, gig%,
4Xxs ml). The combined CH2C12 layers were dne a,504), filtered and
concentrated to give a dark paste which was dissolved in ether (100 mL) and allowed
to stand at room temperature in a open flask. The brown/light yellow solid that
formed was filtered to afford the title compound. The mother liquor that contained
product was re-processed to afford additional material (combined yield ~18-20%
over two steps). "H NMR (500 MHz, CDCl5) 8: 10.55 (1H, s), 4.45 (2H, q, T =7.0
Hz), 4.02 (4H, s), 1.61 (6H, s), 1.43 (3H, t, J = 7.0 Hz). HRMS (M+H) calcd for
C12H17N2052 269.1 138; found: 269.1149, Anal calcd for C12H15N2052 C, 53.72; H,

6.01; N, 10.44. Found: C, 53.71; H, 6.04; N, 10.30.
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3.54 (1H, m CH), 3.86 (1H m CH), 4.37 (2H, q, J =

7.1 Hz, OCH2), 4.47 (1H, q, J = 7.1 Hz, OCH), 5.34
W@ 2045110803 JAB =11.0 Hz, OCH2), 7.37 (3H, m PCT/US2005/016473

aromatics), 7.49 (2H, m aromatics). M5 (ESI) mz 393
[MH—H] 10 Internedi ate 13 O 1111~0"0 N O NH

' -S1-1 Ethyl 5-benzyl oxy- {1

- (2- (di net hyl sul f oni un) et hox }-6-0x0-1, 6 15
di hydr opyri m di ne-4-carb ?Féﬁg&?%%lde A sol ution of
intermedi ate 12, ethyl 5- benzyl oxy-2- {

1- (2- (et hyl t hi 0) et hoxy) et hyl }
- 6- 0xo- 1, 6-di hydr opyri m di ne- 4- boxyl ate, (1.63 g,
4.15 mol ) in dichloronethane (5% was treated at 22
Cwth iodonethane (5.0 m, 53.9{mmol) for 5 days as
descri bed for the preparat|Q51 of~ internediate 5, to
give the title conmpound (2. g) as~an oil which was
used wi thout 20 further-puooffiheatyon. 1HNVR 400 MHz
(CDC13) 6 ppm 1.32 (3H, t, IJnN=_ /N1 Hz, CH3), 1.66
(3H, d, J = 6.6 Hz, CH3), 3.15 (3H,]s, SCH3), 3.32
(3H, s, SCH3), 34(1H m CH'N4-01 (2H m CH2),
4.37 (2H, g, J =7.1 H, OCH2),'4745 (1H M CH), 4.63
(1H, g, J 6.6 Hz, OOﬂ 5.28 (2H, OCH2), 7.38 (3H,
m arormtlcs) 7. 50 (2H, m aromatics). Ms (ESI) niz
407 [ Nithyl Q@eﬂ@z@@w/ﬂmm@mu%@xyswmmmpym@zdo[z I-
I nt er nedi at

ol lﬁé]ﬁfi"zf"é‘%é‘)“’@b%o{aw Toa g}(r&edzlsol%lon-pf%@te%{g?dfate 25, ethyl 3-
APEOORO g a-bxoald, 3‘94‘4@@*@&%&@@%1/1 AloRazide-2-

er medi ate 13, 5benz l o

leaftdxfytiitayid. ﬁ& sl ﬁmlhmdéym@xlﬁr@mp@ﬂ (43 mL, 12 mmol){ln DMF (40

(5L aadsa Rl P e, B0 PR KA BRI ?%?‘r%’ém fisie 55
Nenp¥Rfurt, [tBfcasticH m%&ure@vawl dilhtd@&*lﬁlﬁétﬁék @obyr)ptien washed with

pot aSSI um car bonate (6 g) and stirred for 40 h. The
water (3 X 30 mL) and brine (20 mL). The organic layer was drie

(Na,SO4/activated carbon), filtered and concentrated to give a yellow solid.
Trituration with hexanes/ether (9:1) afforded the title compound as an off-white solid
(2.79 g, 78% yield). '"H NMR (500 MHz, CDCl;) 6 ppm: 7.48-7.45 (2H, m), 7..37-
7.30 (3H, m), 5.25 (2H, s), 4.33 (2H, q, ] = 7.3 Hz), 4.05-3.99 (4H, m), 1.62 (6H, s),
1.29 (3H, t, J = 7.3 Hz). HRMS (M+H) calcd for C1oH»3N,O0s: 359.1607; found:
359.1611. Anal calcd for Ci9H22N,0s: C, 63.67; H, 6.18; N, 7.81; found: C, 63.63; H,
6.16; N, 7.78.



10 solid was then filtered and the filtrate was
concentrated in vacuo. The residue was diluted with

weedwghisseet at e, washed with 0.1 N hydrochl ori cPEUS005/016473
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saturated sodi um bicarbonate and brine then dried
over anhydrous magnesi um sul fiate. Evaporation of the
sol vent and chr omat ogr aphy oﬁ the residue on silica
gel (elution toluene-ethyl e 7:3) gave 1.0 g
(70% yi el d) of the tit|eﬂ‘é¢§F’€ﬁlai% ﬁhite crystals; np
48-50 C 15 (ethyl acetate-hexane). 1HNMR 400 MHz
(CbC13) b (ppm: 1.33 (3H, t, J = 7.1 Hz, CH3), 1.68

(3H, d, J = 6.6 Hz, CH3), 3.91 in, CH2),
4.17-4.31 (2H, in, CH), 4.37 q, J = 7.1 Hz,
OCH2), 4.73 (1H, q, J = 6.6 Hz, , 5.30 (2H, ABg,
JA 11.0 Hz, OCH2), 7.38 (3H, ip aromatics), 7.50

(2H, in, aromatics). Anal. d for C18H20ON205: C
62.78, H5.85 NB8.13. K ' 2’69, H 6.01, N 8.16.
20 Internediate 15 O CH O Q N, N )~) O WD

2005/ 118593 PCT/ US2005/ 01647 t hyl

3- hydr oxy- 9- net hyl - 4- oxo- 4, % ]E
9-tetrahydropyrimdo[2,1- c][1l,) ©

4] oxazi ne- 2- car boxyl ate. Hydrogenol ysi s of
i ntermedi ate 14, ethyl 3-

ﬁez‘fy'[%ﬁem Bl AL o R %%Wdf?%?"[ >
r@{]ﬁ )z]dxazzae-ma&t Bx9LiObcig! P\yrhn(&@letoﬁﬁlﬁel(tﬂéﬂlm 26 adtily] 3-
a

nol m) at 25 over 10% pal |l adi um on

a(b@lilayém@/al-%%ﬂmﬁh}(lﬁl - @,)6 Tuhrtrdrahydrapyrigidol 4 ¢ild qderaziie-2-

et $ 478 Oanindh thab R [P L APuBRNAL £,

HMW&&Qh&&bﬁ(rﬁiED&ﬁLﬁvmmneﬂ féﬁZ @&Harxﬂnenﬂ tempgrature fagn

%}ent%@t%n@%gyacggﬁ] T,%e r@qét)mg yello g)lrefépp Wﬁ§ gr 1th IN HC1

Tl
ZQn]g)]]goxg‘aa]mgéa }%regipg f%a}l %?% gﬂt%%dSanﬁ éi'(r;ied Qﬁ&’éfd@cﬁﬂ to yield the
kltlé)domlﬁmndds 2 G/HtE podetH{(25:86d,, 998 Heldj0'H NMR éﬁ@d\dHat eDCly) &
16 1

i OO0
ppm: 7.54-7.48 (2H, m), 7.37-7.27 (3H, m), 5.44 (2H, s), 4.05-3.93 (4H, m), 1.60
(6H, 5).). HRMS (M+H) calcd for C;7H19N2Os: 331.1294; found: 331.1308. Anal

caled for C;7HisN,Os: C, 61.81; H, 5.49; N, 8.48; found: C, 61.84; H, 5.36; N, 8.25.

Intermediate 28

HO_ ,CN

Ko

2-Ethyl-2-hydroxybutanenitrile. To a solution of potassium phosphate
monobasic (140 g, 1.11 mole) in water (250 mL) was added 3-pentanone (75.8 g,
0.88 mole), followed by a solution of sodium cyanide (54 g, 1.10 mole) in water (250
mL), and the resulting mixture stirred for 3 hours. The mixture was extracted with
diethyl ether (1 x 250 mL, then 2 x 100 mL) and the combined ether layers washed
with 1.0 N HCI (200 mL). The ether solution was dried (Na;SOy), filtered, and



HO N~ N 15 3-Benzyl oxy-9-net hyl - 4- oxo-4, 6, 7,
9-tetrahydropyrimdo[2,1-cJ[1, 4]oxazine- 2-carboxylic

wa@edod/i1183aponi fi cati on of intermedi ate 14, et hyPCT/US2005/016473
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3- benzyl oxy- 9- net hyl -
0x0-4,6,7,9-tetrahydropyrim 2,
1-c][1, 4] oxazi ne- 2- car boxyl ate, (0.225 g, 0.65 mol)

SSaSa TGl BB e Sha SRk o
&ib %Iﬁngé%é@g tkﬂefiﬁleféo&%Bﬁﬂa Enczeg adog Xﬁ@&)ad%%)olea% IdﬂlM?% NMR

ppm
3(5931\/(%,01]@13%%’111 271218, SB;U 82 KQHH, @V =CHj Ha), D76 @H’»BL J=15

q

p@a; 1T 11 AS He). RefoR @%MPEZS 36D Sbwmals 1) 753,
72'5%51 %@ m aromatics). M5 (ESI) mz 317 [ MkH+].

Al lcd for CL6HL6N205: C 60.75,  H5.10, N 8. 86.
Found: C 25 60.65, H5.05, N 8.72. WD 2005/118593
PCT/ US2005/ 016473 81 I ntermed] 17 XH OOv 5
2-(2-(Methyl thio)ethyl)- ingﬂ%‘?dléai E% A sol ution of
3- (nmet hyl t hi o) propanal (5.2 g, 0.05 m)l) and
et hyl enegl ycol (3.4g. 0.055 nol) in 100nm of benzene
was treated with 300 ng pftol uenesul fonic acid and
heated at reflux for 4 hrs\_fe s @/ ution was cool ed
and decanted. Concentrati y| ng in vacuo
provided the title conmpound as a light yellowoil. 1H
NVR (300 MHz, CDC13) 8 ppm4.93 (1 H, t, 10 J=4.76 Hz)
3.74-4 2
2 T S B3ty - BB BRali 18 70 (R Fifle £ mob wes
tﬁhbdllﬁlder vacuum as described in the procedure for the synthesis of mtermed1ate

A VB e At 2obd aPhE YRt Hate §a B A S ogen.
ST RIS bl 0 3 Mt 13
205mnal) arel 2-odortethaaok(50dnLn@ds mml@lb th‘dﬁ stirrdd st 6G Fe for 20
f}(1)orurs1 6The reaction mixture was diluted with water (250 mL) and extracted with
dichloromethane (1 x 250 mL, 4 x 100 mL). The combined organic layers were dried
(sodium sulfate), filtered, and concentrated in-vacuo. The crude product was purified
by vacuum distillation (bp 83 °C, 10 mmHg) to give the title compound (52g)
containing unreacted intermediate 28. '"H NMR (500 MHz, CDCls) & ppm: 3.82 (2H,

t,J=5.8 Hz), 3.64 (2H, t, J= 5.8 Hz), 1.83 (4H, J= 7.3 Hz), 1.03 (6H, t, = 7.6 Hz).

Intermediate 30



hrs at roomtenperature. The m xture was then
concentrated in vacuo to provide 4.9g 20

w@ appnessImt el y 100% yiel d) of the title conmpoR@UsS®0E016473
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yellow oil. 1H NVR (300 MHz, CDC13) 8 ppm 4.37-4.49
(1Hn)350388(4Hn)%o57274(2Hn)198-
226(5Hrr)006022(9H m: LG M5 198 (- TMS+

4- ( I\/Eltlﬁlﬁﬁllyﬂf 2% A ge e(f%y & %}%ﬁé}%&%}%hohft qx&g(bc))fl g'éz)%ube A solutlon of

Ql(lgﬁr(otdﬁct%ﬁﬂtxﬁir? @Bltlaﬁfed Iuﬂfhéfs bﬁﬁ ef m&maiamlezgg )ZI-(TZIfuhsh)roa:hoxy)
rinme Si t t WO,
Mﬂbmmﬁ@mé 003 ebaoiote whangt GAAGRR) et erevise to

é) Elﬁlogl Ieoa\ﬁggmig%& ea@ed |¢%Eaﬁ§n%@€ﬁ%é %Igg?]t lscgﬁéo SOdlum

lﬁfHoﬁate%Dtl%‘, 0086 Inhalpand dvelivich dmkdan@sS5 g;;ﬁ)eﬂi@dna]t) ovclhlé mlnutes.
m xture concentrated in_vacuo to g| ve

CHW@W(? ivras heafedhaft §041G ’gbrél}gw{q t EhS; r\g%pt&?pé;y@ téelglecopn\gg}tgpted to

L

f{l 6@ mi.)&ad (ﬁﬁal@ et[ﬁnol Zl (HBm?..) 6Thé ﬂastd,ue Was 2ake7 up3n Iethaagttl/water
89-2.01 (2 - H) | nterme F
(ﬁl@ 160 ayl.), qoqled(§0 °ﬂ),|\§qd tr.eatgq Wi dl@tb@i g{qt;apnedwar oxylate &0 1
.o I
ST b g B ATk

g_lihlﬁqd with bxfafbi y[iOQ»(IYLL?@ﬁﬁ athegl 4cétate(200 nﬁ~)0 4F hmulr@rmllayer was
ie | oxal at e

CSepaalic v it hster (PR AilakpruRERe D ) Bmiisd Gcingp
it hifrd A0Sl RS, T nAEBidL s Pukiiel By
r(&ﬂmh ﬁldhnmdal ergraphyLver sitice gepéladegiwith 10980 404 etbil acetate in
et hanol . te iate 19, hyd 4
mwﬁmiaﬁﬁ%@aﬂgmcaﬁnﬁemq é5(7§%? 2 ya Py ‘gr?glio X%Ls added

to the mxture followed by NaH (60% in mineral oil,

800ny, 0.02 nol). This was stirred for 20 hrs at room
tenperature and 3hrs at @@tenediate 31

O OH
O

s

Ethyl 9,9-diethyl-3-hydroxy-4-0x0-4,6,7,9-tetrahydropyrimido(2,1-
c][1,4]oxazine-2-carboxylate. A solution of intermediate 30, diethyl 2-(2,2-diethyl-
3-iminomorpholinooxy)but-2-enedioate, (25.7 g) in 1,2,4-trimethylbenzene (100 mL)
was heated at reflux (180 °C) for 16 hours. The solvent was then removed in vacuo
and the resulting oil placed in a freezer until crystal formation began. The oil-crystal
mixture was triturated with diethyl ether (50 mL) and the solid was collected by
filtration, washing with a small volume of ether to provide the title compound (9.02
g). A second crop (1.62 g) was obtained from the filtrate. 'H NMR (500 MHz,
CDCls) & ppm: 10.54 (1H, s), 4.44 (2H, q, J= 7.0 Hz), 4.00 (4H, m), 2.00 (2H, m),



25

20 then concentrated under reduced pressure. The

resi due was dissolved in CH2Cl12 and washed with
wowi0en1185The CH2Cl2 | ayer was dried over MySO4, PET/US®0# 6473

and concentrated under vacuum Chromat ogr aphy on

silica gel, eluting wwth 4:1 Cl2i ether and ethyl

acet ate, gave 760 ng of the title conpound (9% yield).

0 2 D3
S U5 dlphey T2 28 e GBS 5 Tite) sy (s00
S . 6955835113 24,
(B o 36 W R P Y ST P
(3\n+oe) 14\\D, ZOQSHMB\ZHH@TdaLdSZBﬁEAMﬁﬂi@: 29814506; found:
Internediate 21 OO 1-11~-OON- N ) S OS5 Ethyl
2Ry oxy) - 9- (2- (et hyl t hi o) et hyl ) - 4- oxo- 4, 6, 7,
9- tetrahydropyrirnido[2,1-c][1,

4] oxazi ne- 2- carboxyl ate. To a solution of internediate
20, ethyl : Intermediate 32

5- (benzyl oxy) - 2- (1- ( 2- hydr oxyet hoxy) - 3- (et hyl t hi o) pro
pyl ) - 6- oxo-1, 6- di hydropyri m di ne-4-carboxyl ate, (527
ng, 1.25 mmol) and Et 3N (505ng,cltS mmol ) dissolved in
| O of CH2Cl1l2 was added a b utijon of CH3SO2C1l(288ny,
2.5 mol) 10 dissolved in ;)qﬁ CH2C12. This was
stirred for 20 hrs then concentrated. The crude
product was purified by chromatography on silica gel,
usi ng 10: 1 CH202 ether as ‘eluent, to give t

10 conpoudd-S&ranrapess3rmethyir 0}(@1@@1%2111@9@@512 26%? | 5" 5 mol)
P B R i o 25
ZhlSrodth8¥y -2 nidthyiproparditéie8 A hedndienin@wBbcodedndshe flask
A adasogs. ThedlioFes o fuithgoese yangpyar (46 mL, 05
mol) and 3-chloropropanol (64 mL, 0.75 mmol) and the reaction mixture stirred at 60
15  °C for 30 hours. The mixture was then diluted with water (200 mL) and extracted
with dichloromethane (1 x 200 mL and 3 x 100 mL). The combined organic layers
were dried (sodium sulfate), filtered, and concentrated in-vacuo. The crude product
was purified by vacuum distillation (bp 78-84°C, 10 mmHg) to give the title
compound (41g) as a 2:1 mixture with residual 3-chloropropanol. 'H NMR (500
20 MHz, CDCls) & ppm: 3.72 (2H, t, J = 5.8 Hz), 3.63 (2H, t, /= 6.4 Hz), 2.04 (2H, m),
1.57 (6H, br s).

Intermediate 33

(@] OH
/\ O
o} = cl
Na NT
%[o

Ethyl 2-(2-(3-chloropropoxy)propan-2-yl)-5-hydroxy-6-oxo-1,6-
dihydropyrimidine-4-carboxylate. A solution of intermediate 32, 2-(3-



3- (Benzyl oxy) - 9-(2- (net hyl t hi o) et hyl ) - 4-oxo0-4, 6, 7,
9-tetrahydropyrimdo[2,1- c][1, 4Joxazi ne-2-carboxylic

W@eood/118583 a stirred sol ution of internedi ate 2BCT/B8199$/016473
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3 WD 2005/ 118593 PCT/ US2005/ 016473 84
(benzyl oxy) -9-(2- (et hyl t hi o)gthyl) 4-0x0-4,6,7,9-tetr
ahydropyrimdo[ 2,1- c][1,4] o>? Zi ne- 2-car boxyl ate

I(°?*z‘{¥Tgﬁ¥ﬁi9¢f§2>f§r§D g iy oo ) e s Bpael g p) wes

ext P{ﬂr‘f‘ser’cg Q%Bldc(@ C??Zﬁgilﬁcﬁl ofWRArAGathihe ehonhfileotdsdidion, 17

acted wth The extract was dried over
EnN,gBTDZE mbl)] 2emEdEhdodmntearbormte@. 2 log, §.083 IﬁQl) apd sddium

t Iﬁééﬁ? gf(g oungd)(vﬁ% é)é?dtgg ‘(In Ldl%§n§1 ve procedure sodium

?caft%ngélﬂs%hﬁgd(ﬁbtrgthgﬁ{&ﬁﬂd;r TRaRaRtukd Wb@stu-red at room
(Naval oki na, R Et J. Chem USSR (

Temperalure k980 i, tbsgaddlawl ﬁromhmmm@ammﬁ 278 mol) was

4,864, 0 9
@ﬁﬁi?‘b "vﬁeg %‘tl‘ﬁsgtgf%geaﬁgz eg%o%go d bOt @%h&%gvga\%as
L daBert4RRq0 R¥nite 9&&@ YhidhARds GBI l,ﬁagﬁacﬁﬁl%ﬂi SBarlodwater

roomtenperature” the material was placed under an
dflipd pherly. The Naulting resifiee weastakeiteninstkansl/@ater (1:1, 200 mL),

CYBTEIM ho 8Thh BLB AR M

%f&%gwise a8dilbg Beai 1%91 | TIRAERHOA Qv )alloPEd €5 stitalt Eddnlilg

20 h at reaction m xture was cool ed
cteinpemwrmfara s/mlars, tb@ﬂ@llmq with dvaméﬁ%lmm endethi] @ B00

R T RO IR SR BB Ao B o

%tpfﬁéntdﬁ@d Godfien AIIeEANCTt@sd any edrcemtratkd malvzﬂ:uo The crude
Purification was acconplished by vacuumdistillatio

md‘mﬁ“ﬁg Puuﬁed@y silicy g@w@m@m@ﬁtom@w ¢luigng with 10% to 40%

Qegfyl aggt % ? %o C% 8§ g H%ll ci% ?ﬁ.?t/g s@iulgrg ggﬁ}&eoﬂ (15.6 g)

ylheﬂ Z’A-tru%’éth%nﬁ&@ Q3(M‘leL G«@@h@étec?-@t 18f1@P (11803’(3 Fox{ 25hotis after
5.8 )364(2Ht,J— 8 Hz), 1.60 (6H, s).
v@@b@&/ spi%gwasv@mqysé G080 0we Fhg regimgibvastaken Bp pyethyl

acetateq366 m]ﬂ and extracted with saturated aqueous sodium bicarbonate (1 x 200
mL, then 4 x 100 mL). The combined aqueous layers were acidified to pH 1-2 using
6 N HCl then extracted with ethyl acetate (3 x 150 mL). The organic extracts were
dried (sodium sulfate), filtered, then concentrated in vacuo. The resulting oil was
triturated with diethyl ether (50 mL) and the resulting solid collected by filtration and
washed with a small volume of ether to afford the title compound (2.05 g). A second
crop (0.70 g) was obtained from the filtrate. 'H NMR (500 MHz, CDCl3) 8 ppm:
10.83 (1H, br), 10.02 (1H, br), 4.46 (2H, q, J=7.0 Hz), 3.66 (2H, t, /= 6.1 Hz), 3.58
(2H, t, J=5.8 Hz), 2.06 (2H, m), 1.55 (6H, s), 1.44 (3H, t, /= 7.0 Hz).



N O5 Ethyl 2-(2-ethoxy-2-oxoethyl)-8, 8-dinethyl-2,
5, 6, 8-tetrahydro-

WO ona85exadi azol of 3, 2-c] [ 1, 4] oxazi ne- 2- car boxRCHUS2005@16473
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a stirred solution of internediate 23,

2- (2-chl or oet hoxy) - 2- met hyl pr,gpanenitrile (14.7 g,

0.10 nole) and Nal (1.5 g, f mmol ) in ethanol (50
nm.) was added an aqueous.sol ution,(50% of

hydr oxyl ami ne (18.4 g, 0?%%“W8P§33 esulting in an
exotherm c reaction. Followng 10 this the reaction

m xture was heated at 80 C for 2 h. Upon cooling to
room tenperature the solvent wg enoved. The
resulting residue was di ssol ved :1 ethanol /H20
(100 m.) and cooled in an ice batf. To this was added
di ethyl acetyl enedi carboxyl ate (AL.6 nlL, 0.110 nol e)
over 10 min. The reaction niktufe %as allowed to warm
to roomtenperature ang-stj 01 h. Foll ow ng
this, it was 15 diluted with acetate (250 ni),
washed with H20 (2 X 100 niL), i (50 nm.), dried
over Na2SO4, filtered and conc tiggbd to give the
crude product as a yellow oil~ h chr omat ogr aphy
on a silica gel colum, eluting with 20-40% et hyl
acet at e/ Hexanes, provided the title conpound as a

- o | : ,
R DORMAEY T g 45 i
i}ﬁﬁ’liﬁj@[@ﬂéégg‘!,fl 17 %&z&})éme-&cﬁfbaﬁyl&&. (A kblutidn oBinketmBdidi® 33, ethyl

. H d, J=16.2 H), 2.94 (1H, d, .J .=
193(22(%ﬁl)l9r09r®2§iy)@repa§)2,-yli-.55f1yd(@9{?-6-§’5<,0-116.-%13'@%0&%}’“{11}‘11!}6'4'

7. , = 7.0 )

st e 10860 e 0 shmol ifpfidhd Bl bR BBl S AR
RERAUSROQT401K 4 23mnBO) dndistirrod trelt ler 250°Q. Thdkolvdit Wad removed
5 Ethyl 3-hydroxy-9, 9-dinethyl-4-o0x0-4, 6, 7, .

gnddhe easidue dakpniupiia dp-dimethylformamide (1 mL) ahd treated with

c]l1, 4Joxazine- 2-carb at e ' . °
PR P G O G PR, Thebict GRs Qhred for 1 b at 80°C,
OaraabiRkh) wis #ntbveRtdive thelith, dnippundhydr o- [

1, 2, 4] oxadi azol o[ 3, 2-c] [ 1, 4] oxazine-2- carboxyl ate
(31.16 g) in 1,2,4-trimethyl benzene (200 nL) was

heated at 180 C for 5 hyJIhe ses4kting dark reaction

sol ution was cool ed then concentrated to give a dark

10 brown paste which was taken up into ethyl acetate

(250 nm.) and extracted with 0.5

O 0)

Nao N>
X,
3-(Benzyloxy)-10,10-dimethyl-4-ox0-6,7,8,10-tetrahydro-4H-pyrimido/2,1-
c][1,4] oxazepine-2-carboxylic acid. A suspension of intermediate 33, ethyl 2~(2-(3-

chloropropoxy)propan-2-yl)-5-hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxylate,
(0.205 g, 0.64 mmol) and anhydrous potassium carbonate (0.361 g, 2.6 mmol) in



Maq Na2CO3 (4 X 50 nL). The organic |ayer was
di scarded and the aqueous |ayer acidified by

w@2008fiidshy addi ng conc. HO (20 ni) before bei PQI/US2005/016473
extracted with CH2C12 (4 X 50 nL). The conbi ned
CH2C12 | ayers were dried (Na?9§04), filtered and
concentrat ed to give a dark paste which was dissol ved

Bt e PLACLSE R R TPl octin

Stﬁix'td}e A kreait® Rxﬂﬁldbe\ﬁ@ HrbtlRrI(8d228 of f @kriblf Hfd stirfeli Gor 16

conpound. The nother 1iquor that containe product
vimsrs: dqlovtesthisd 2tral. of Ho® dvasadiled anddthe maxtarg stirred for an

| d.-,18-20%
B8 bR e By e
'iléalduélslﬁ erlddllin 65, Nhy&bclﬁl@hb aGijl (16md3. (l‘BchId,e pﬂodﬁcﬁw@s
) . (MeH) cal cd for 20 Cl2HI7N205: 269

fetmmqted m ethyl acetaiedP xckdl mh). flan @ﬁ@%ﬁ@l@@mf@e) §§tel7021> and
oo st B tst st i g 73 B teia oo of e

| tidedomBsbuad @s 2 60liddLQ/MSM-CHNE 343.51.Et hy!|

3- (bef zzyl oxy) -9, 9-di net hyl -4-oxo0-4, 6, 7,
9-tetrahydropyrimdo[ 2, 1-

10 C¢l1[1, 4] oxazine-2-carboxyhatgnedlfe 86Stirred sol ution of
i nternedi ate 25, ethyl 3-

hydr oxy- 9, 9-di net hyl - 4- oxo-4, 6, 7, 9-t et rahydr opyri m do[
2,1-c] [ 1,4] oxazine-2- carhoxylate, (2.68 g, 10
mmol ) and benzyl bromde (1.#3 , 12 mmol) in DVF (40
m.) was added K2C03 (2.807>g; P) After stirring
48 h at anbient 10 tenperaturg t reaction m xture
was diluted with ether (100 nLE%t ;n washed wth
water (3 X 30 nL) and brine (20y) ./ The organi c | ayer
was dried (Na2SO4/ activated cdar , filtered and
concentrated to give a yellow solid. Trituration with
hexanes/ether (9:1) afforded the title conpound as an
of f - whpt 8% I . NMR 6298 -
CDCls)kg%%rg‘#g) &5,7@?;@9;4 %{qud%%a%m },':';,g Miri
15 5¢/7B 4| Xdzersne-24aBdxpl2ks, Aq sohltlcn of iBtaempdiate. 3356@3'9@(%

( ﬁﬁﬂﬂ)]épgpiqoé}?)pf M&@ﬁéﬁ‘%&%@xw@'@§0:11&glzlyatggﬁéml(ﬂn%—carboxylate,
32118 bb Al anf BhhArbSY pﬁs@iﬂ%?&@&iat&? @3%\'%3 mirlol) in

6.18; N78?I found: C,~ 63.63; H :

anhydrous dimethylformamide (50 mL) was stirred at 80 °C for 20 hours Solvent

was removed by rotary evaporator and the residue, dissolved in water (50 mL), was
20  brought to pH 1 using 6.0 N HCI. The solution was extracted with ethyl acetate (4 x
25 mL). The combined organic layers were dried (sodium sulfate) and filtered. The
solvent was removed by rotary evaporator to give the title compound (5.53 g, Yield
89%) as a brown solid: '"H NMR (500 MHz, CDCl3) & ppm 10.49 (1H, s), 4.56 (2H,
br), 4.43 (2H, q, J=7.2 Hz), 3.69 (2H, t, J=6.4 Hz), 1.93-1.99 (2H, m), 1.61 (6H, s),
25  1.42 (34, t, /=7.2 Hz); *C NMR (126 MHz, CDCls) & ppm 169.33, 158.30, 153.39,
148.73, 124.45, 82.85, 62.60, 60.71, 38.79, 27.67, 27.35, 14.15; HRMS (ESI) caled

for C13H1oN,O5 (M+H) 283.1294, found 283.1305.
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OO OHO"- NO 5 3-(Benzyl oxy)-9,

wO2asetshy/| - 4- oxo-4, 6, 7, 9-tetrahydropyri m de¢RpU32005/016473

c] [ 1, 4] oxazi ne-2-carboxylic acid. A m xture of

i nternedi ate 26, ethyl 3-

(benzyl oxy) -9, 9-di net hyl - 4- o>?o 4,6,7,9-tetrahydropyrim
ido[2,1-c] [ 1,4]oxazine; % cardwg%?%ate (2.93 g, 8.2
mol ) and Li OHH20 (0. 84 ey in 4:1

et hanol /tetrahydrofuran (50 nL) was stirred for 2 h at
anbi ent tenperature then 10 concentrated under vacuum
The resulting yell ow resfdthe was treated with 1N HC
(25 nL) providing a preclpitlate.that was filtered and
dried under vacuumto yielld te ™Miztle conpound as a
white powder (2.68 g, 99%Aiefd). 1H NWR (500 MHz,
CDC13) S ppm 7. 54-7.48=(2H, m, 7.37-7.27 (3H, m,
5.44 (2H, s), 4.05-3.93 (4H, m, 1.60 (61-1, s))
HRVS (MH—? calcd for C1l7H 9N205: 331.1294; found

331. 13087 lupeanphibalenod) meshararyr Brgyoghiode. A sghutiopiof 1-

scméég? '\{’g.}og?rgs%ie&}%qg% %8?% n§n4101) bha :5381 oMHE- (gc?) in absolute

Zetiindy (502mby saoatitbad aideni hyddogen dimoaplsnd (Hailoon)okith 10%

pot assi um phosphat e .= nonobasi c é 40 g, 1.11 rml(gl)) iP )
viedledivppgpearbon (20 Rde 46 BowenThe xalyptrgasgegoveddygfliration

C

TRl 1. AR el S O AP 2 ofld was

Nirixirated vath atherdind oollQ tdubhy Sltrafibe tangixe tregitivanmound (0.867 g,

with 25 dieth ether. (1 x 250 nL, then 2 x 100 nl)

tyﬁ‘id)@é%l ﬁé‘ﬁhlé‘ﬁ?é‘rd | ayers washed with 1.0 N HC

(200 mL). The ether solution was dried (Na2S04),

filtered, and WO 2005/ 118593 PCT/ US2005/ 016473 89

concentrated in-vacuo. Theennadiate gBoduct was purifi ed

by vacuumdistillation (bp 87 C, 10 mrHg) to give the

title conpound (72.4 g, 3%yield) as a clear oil. 1H

NVR 0.0

NH,

Methyl 2-(aminomethyl)-5-fluorobenzoate trifluoroacetic acid salt. Methyl 2-
((tert-butoxycarbonyl)methyl)-5 -ﬂuorobénzoate, prepéred according to literature
methods, was treated with trifluoroacetic acid to provide the title compound. Yield
100%; "H NMR (300 MHz, DMS0-d6) & ppm: 3.89 (3H, s) 4.32 (2H, q, J=5.61 Hz)
7.51-7.71 (2H, m) 7.78 (1H, dd, J=9.33, 2.38 Hz) 8.13 (2H, brs); LC/MS m/z 184
(M+H)



(500 MHz, CDC13) 8 ppm 2.71 (1H, s), 1.82 (2H, q, J=
7.5 Hz), 1.76 (2H, q, J= 7.5 Hz), 1.10 (6H t, J= 7.5

WoRs11BG NVR (500 MHz, CDC13) S ppm 121.21, FGI/BS0085016473
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32.81, 8.27. Internediate 29 CN O°/C 10

2- (2- Chl or oet hoxy) - 2- et hyl but9la?neni trile. Zinc chloride
(68.1 g, 0.5 nol) was fusedUnder vacuum as descri bed
in the procedure for the_synthesis,of internediate

23. The nolten zinc was Eggrpéeglag?]ggthe evacuated fl ask
was flushed with nitrogen. The flask was | oaded wth
i nternmedi ate 28, 2-ethyl-2-hydroxybutanenitrile, (40.3
g, 15 0.5 nol) and 2-chl oripet ganol (50.5 nmL, 0.75
mol ) then stirred at 60°C ffor 20 hours. The reaction

m xture was diluted with r 50 nL) and extracted
with dichl oronethane (1 X mNf24 x 100 nmL). The
conmbi ned organi c | ayers ried (sodiumsulfate),

filtered, and concentrated in-vacuo. The crude product
was purified by vacuumdistillation (bp 83 C, 10

nmHg) to give the title co nd (529) .20 cont.ai nin

unr eact-daRamREr eI Q'We%’%%ﬂfﬂﬁ”(’é%%y‘é%?acm@f S%]t' Toa
: 3. t =< = )

Bfliof  frt S 4G 2o efongy e B0 . 27.3

| mnivei;peehaatdfraf Bbrbmds-flubrobedzbic MM Nsing lit@guigBnethods) in

o Rep U0 i s Rt iy tiosd ahvoge

0@k Perafhrs Bhilits R, Ofhis WaLcAcOmtkEEd 7 vechibs BnDiteabsi@d tifurated
the synthesis of internediate 29, 2-(2-chl oroet hoxy%i&
(S

2wish Hiethyletheeti ebtaind,0 ¢ OYieikh9%0) 9f the tilp sempewndeastiah

Rty KRR LB B AP 2 0B R B S 0 g B B
F‘Pig?.s 35D B BadP98aer f 91z 767 @ 18R, red 4, RS HiZR A /MEB nvz
i'odide (2.55 g, 0.0617 nol)

over 15 m nutes.

183 (M+H).
Intermediate 40
H
_N O
NH,
F

2-(Aminomethyl)-N-cyclopropyl-5-fluorobenzamide trifluoroacetic acid salt.
A solution of fert-butyl 2-(cyclopropylcarbamoyl)-4-fluorobenzylcarbamate (130 mg,
0.42 mmol) prepared according to literature methods, in CHyCl, (5 mL) was stirred
with trifluoroacetic acid (3 mL) at room temperature for 10 min, then concentrated in
vacuo to give 140 mg (Yield 100%) of the title compound as a foam: '"H NMR
(DMSO0-d6, 300 MHz) & ppm: 0.62 (2H, m, CHy), 0.73 (2H, m, CHy), 2.86 (1H, m,
CH), 4.02-4.07 (2H, ABq, NCHy), 7.46 (2H, m, Ar-Hs), 7.58 (1H, m, Ar-H), 8.11
(3H, br, NH3), 8.81 (1H, d, J = 4.4 Hz, NH); LC/MS m/z 209 (M+H).



The m xture was heated at 80 C for 3 hours. The
reacti on was then concentrated to a thick paste and

wa@zeotissped under vacuum with et hanol / wat er ( 1PAT/USI05/016473
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m.), water (100 nL) and finally ethanol (100 nL). The
resi due was taken up in ethangl/water (1:1, 160 nli),
cooled (0 O, and treated w t'h diethy
acetyl enedi car boxyl ate ( O 1 n% O 188 nol). The
reaction was stirred at %%ﬁ% bature for 2 hour s,
then diluted with water (200 m.) and ethyl acetate
(200 nmL). The organic | ayer was separated, washed
with water (200 nL) and bying (100 nL),then dried
(sodium sulfate), filterbg{’ d _goncentrated in-vacuo.
The crude product was puriftiedfby columm

chr omat ogr aphy over silica gee ting wwth 10%to

40% et hyl acetate in 15 hex to afford the title
conpound (25.7 g) as a yellonwg#l. Internediate 31 O
OH N O0JI 20 Ethyl 9, 9-diethyl-3-hydroxy-4-oxo-4, 6,
7, 9-tetrahydropyrimdo[2,1 c][1,

Iutlon of internedi

gg?ngé;}%y 2? : boé%_}%{{ae'é?[ﬁ@forp olino)methanone. To a so utlotn of
%B%GWB %L% GLLNARNS ‘éhd %I&Hﬁaimﬁét(@ 1 & 268/ m@bl)iiA CH2C12 (15

benzené was heated at ref
(1hBPwa) addsd alsﬁldmurosf .5 ﬂm0§amvtémfoenml tlheride élrﬁﬁ/g,dl q Iiﬁmol) in

d, t he. resul e reez
i P pE o rRistaatioh BRgshs srB G0 Bl EBire was then
M ¥dhedl &ithaPatér, hidHhdlorghnid pHihse Hﬁé@&MgS@Deﬁltéfé@ E(ﬂd)coﬁl%iltrated
the solid was collected by filtration,

steenbtain 3116 e Yagld O8%a rof th thtespmenoupd as Fﬁ@lllfb o 6580 I\?HZ

{GRCE pibbie & IRPRRRS 2 Bb ks Py O R gl 118, 35

(Il’a6 89 (11 d41£2312 8IHZY 6.9Z-7032)H, ) @@8%141%;, da) 1=82, 83 Hz).
WO 2005/°118593 PCT/ US2005/ 016473 91 1.92

(2H n), 1.42 (3H, t, J= 7.0 Hz), 0.85 (6H, t, J= 7.3
Hz). 13C NVR (500 Mz, . m 169.53, 157.82,
151. 40, 147.58, 125. 35, g‘?%%‘?d”g‘é?gz, 58. 35, 43,24,
31.06, 14.17, 7.79. HRMS [M+H + cal cd for Cl4H21N205:
297.14506; found: 297.1464. 5 Internedi ate 32

k/N 0o

Br

(2-(Bromomethyl)-5-fluorophenyl) (morpholino)methanone. A mixture of
intermediate 41, (5-fluoro-2-methylphenyl)(morpholino)methanone, (2.1 g, 9.5mmol)
and N-bromosuccinimide (2.0 g, 11 mmol) in CCls (30 mL) was heated at reflux. To
this mixture was added benzoylperoxide (242 mg, 1 mmol) and the mixture heated at
reflux for 2hrs. After cooling, the insoluble materials were filtered and the filtrate
purified by column chromatography (SiO;, 0-10% ether in CH,Clp) to give 1.1 g
(Yield 38%)) of the title compound as a clear oil: 'H NMR (300 MHz, CDCl3) & ppm:
3.31 (2H, t, J=4.94 Hz) 3.55-4.02 (6H, m) 4.56 (2H, dd, J=128.81, 9.51 Hz) 6.89 (1H,
dd, J=8.23, 2.74 Hz) 6.96-7.12 (1H, m) 7.33-7.49 (1H, m); LC/MS m/z 302 (M+H).



Cl co XD 10
2-(3-Chl or opr opoxy) - 2- net hyl propanenitrile. Zinc

w@ehdosnisses (68.1 g, 0.5 nol) was fused using tPEI/US2005/016473
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procedure described for the synthesis of internediate
23, 2-(2- chIoroethoxy)-Z-netolpropanenitrile. The
nolten zinc was cool ed and the flask flushed with
nitrogen. The flask was l.oaded..wi th acetone
cyanohydrin (46 nL, 0.5 Iﬂ%??“%%%4g-chloropropanol (64
m., 0.75 mmol) and the reaction m xture stirred at 60
15 C for 30 hours. The m xture was then diluted with
water (200 nlL) and extraxte wi t h di chl oronet hane (1
x 200 nmL and 3 x 100 nlL)l_ TRe nbi ned organic | ayers
were dried (sodiumsulfaté&), Tiltered, and
concentrated i n-vacuo. The c oduct was purified
by vacuumdistillation (bp 7 C,hTO nHg) to give
the title compound (41 g) as 1 mxture with

resi dual 3-chl oropropanol. 1H NVR (500 20 MHz, CDC13)
S ppm 3.72 (2H, t, J=5.8 Hz), 3.63 (2H, t, J=6.4

l(_)|2%)—| 2(2924@&6%?’26&&] }%ﬁ]%@%}aé%lﬁ@(mgﬁphso}iho mnettl?arng%gi ?E) % sg’flsltion of

2ntetrriediafd 40 K%@M}mpmo%pnhﬂylﬁnﬁyﬁsk&mﬁﬁamng (10g,
6 di hydropyrim di ne-4-carboxyl ate.” A sol uti on_of
i HB2mradl) am dingghylripagmide (2008 M@Esggediug20us (3bAE33-5

Dt i BE ARG s T SLABROEANI St eGP TR dogyde wes
( &fabo@ddiinivabud) and b et adissttvddSin WIS tits washed ivith water.

17 ", 0.278 nol), 20 niL H2Q, sodium carhonate (9,91
gTheoorgesicpbrse warirddNam O4) olditeed, congryirgted ganglithe ggsidue

B S B SO BEL S B St ot B s
V@Sths tikle rceﬁlﬁaﬁnd i oil: EANEVIRE (306 MIgz, CIOCH) 8 ppihda7 (2H, s)
addi ti onal hydroxyl am ne

17 niL, 0.278 npl) was
addd.6 STREL Mo 64-5:97 A, mhdSHaH: W) a2 80 dds=88, 2.7 Hz) 7.07
h ' .
i 83, Tubb ol A e PR S B G b R

(1:1, 100 nmL). The resulting residue was taken up in

et hanol /water (1:1, 200 nli), .
( Inzermedlate 44

@

(0]

NH,

(2-(Aminomethyl)—5-ﬂu0rophenyl)(mm*phdino)meﬂzanone hydrochloride. To
a solution of intermediate 43, (2-(azidomethyl)-5-
fluorophenyl)(morpholino)methanone, (770 mg, 2.92 mmol,) in ethanol (20 mL) was
added 4N HC1 (1 mL) and 10% Pd-C (100 mg), and the mixture hydrogenated at 1
atm of H, for 3 hrs. The catalyst was removed by filtration and the filtrate
concentrated. The residue was purified by C18 reverse phase silica gel column

chromatography (YMC ODS, 0-5% CH3;CN/H,0) to obtain 350 mg (Yield 44%) of



10 cooled (0C), and treated wth diethyl
acetyl enedi carboxylate (30.1 nlL, 0.188 nol) by

welec@paisses addi tion over 10 min. The reaction WeSI/US2005/016473
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allowed to stir at room tenperature for 2.5 hours,
then diluted with water (soofﬂ;) and et hyl acetate
(300 ni). The separated organic |layer was washed wth

U5 By LS )G i e S e

C}ﬁ\ﬂﬂ%hﬂo%d@%@ﬁ%te%d&m}lf NOR B0 NHEy CoMVER-d6ps ppm: 3.0-4.0

chromat ography, eluting with 10%to 40% ethyl acetate
mmm»mm&(ma If5/M8z2 1.32 (§ Hofddal=ped, RowHa), [7.35- 44 (1H, t, J=8.5, 3

:ng??ﬁﬁ%ﬁgfgégéé&&%?§€@&%E¥Zg&%GWEEQEd at reflux

(180 C) for 2.5 hours after which the solvent was
renmoved in-vacuo. The resulting oil was taken up in

ethyl acetate (300 nl) &dermesdiatad?ed with saturated
aqueous sodi um bi carbonate (1 x 200 20 nL, then 4 x

100 nl). The conbi ned aqueous | ayers were acidified to
pH 1-2 using 6 N HCl then gxtracted with ethyl

acetate (3 x 150 nL). The BIC extracts were dried
(sodiumsulfate), filtered, t eﬁ concentrated in

vacuo. The resulting oil was urated with diethyl
ether (50 nL) and the result solid collected by
filtration and washed wi tH mal | vol une of ether to
afford the title conmpound (2.05 g). A second 25 crop
(0.70 g) was obtained fromthe filtrate. '"H NMR (500

%6 %?1;91 o2, Wrtmét@,gl%nﬁe]nléku Fz)zm%cﬂeo}% iollkﬂl{?zlikfﬂs-ﬂuoro-}
(i2kthyt- ben]z;enfsuffohtl)chICmdB €418 12, 20umod) slaekrdwdr@f}lranﬂimm was

oAt apigi i QYRS il g R i 29 o

H %Y - 2k thO nidk iR dhiyded 4o10Xari@, THe insoluble materials were
8 10-t et rahydr o- 4H

mtq:rmi ad the Tilapte ponqemra@ép iThe residug vs:pyrified by golumn

t 0
Za'trgmle‘rg)n OF% I(glp rzbg%xe); 6§%§a Cg H?/ érogdﬁ 4d3 %g(Yw%d %(g( /8)_ of the title
- Sihycthary alc[eaa bﬂeLHlNMla (Mm; eDc(lg fpin:@. 5’D(32Hmml 32 (3 H,

in pyridine (1 was treated with benzoic _anh

(9).2007(3gL, 9 7212%18)(1 )38 (1dd ddod=82.n1-5 &2) 808, (){ﬂaéid 1=8.2,
Nt dth d t ak

e PR E 01 n) "and treated w th

pot assi um carbonate (0.036 g, 0.2 mmol ). The m xture

was stirred for 1 hr at 80C,
Intermediate 46

2-Bromomethyl-5-fluoro-N,N-dimethyl-benzenesulfonamide. Under nitrogen,
a mixture of intermediate 45, 5-fluoro-2,N,N-trimethyl-benzenesulfonamide, (435
mg, 2.0 mmol) and N-bromosuccinimide (391 mg, 2.2 mmol) in CCl4 (20 mL) was
stirred at 80-90 °C for 5 min. To this mixture was added 2,2’-azobisisobutyronitrile



and sol vent was renoved to give the title conmpound.
Internmediate 35 159 OOHO---O NT NO

WQ2(0Bemssy3 oxy) - 10, 10- di rnet hyl - 4- oxo-6, 7, PCT/US2005/016473
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8, 10-t et rahydr o- 4H- pyri m do[ 2, 1-
cJ[1,4Joxazepine-2-carboxy|iq 6cid. A suspensi on of
i nternmedi ate 33, ethyl 2-(2-(9 20

chl or opropoxy) pr.opan- 2-yl ) - 5- I - 65 0x0- 1, 6-di hydr o
By dDRer @%@f%ﬁ% |ca%%936d@é.§é§§9§,yf°b.3@%ré%ff pine the

VDB e R TS 2 E 1 A e @ i putioltty

dioteth yhifoaratepmimy (S10xOH@43 tepiovided48mBGeldsr%) of the title

hours. The reactij ' was tr it z

HERREdy 1@1@@;,(50@%&{9@@5%%%-?? {@gf ) f‘-f%e@%ﬂ&ﬁ /28 (LH,

Foi o ' 1 . P Xt ur e

S(?CILFJ r %‘43?%?5‘%\1%) 7'§1}jm:6t5io(fgna’l %4 our gﬁgzs%?g%gn vvgg

removed by rotary evaporator and the resulting 5

resi due suspended in 0.5 hydr.ochloric acid (16 nL).

The crude product was egg%ﬂﬁ?ﬁﬂba#th ethyl acetate (2

X 15 mL), then dried (sodiumsulfate), filtered, and

concentrated to dryness by rotary evaporator to give

0.299 g (Yield >100% of the title conpound as a

solid. LC/MB [ MrH] + = 3457 Y$5010 Intermediate 36 O OH

/~OONZ N O 3-Hydroxy-1 0J10-di nmet hyl - 4-o0xo-6, 7,8,

10- tetrahydro-4Hpyrimido[ 15N,

cJ[ 1, 4Joxazepi ne- 2- car boxy A sol ution of

internmedi ate 33, ethyl 2F(2-73-

chl or opr opoxy) pr opan- 2-yl ) - 5- hydr oxy- 6- oxo- 1, 6- di hydro

pyrim di ne-4-carboxylate, (7.01 g, 22 mmol) and

anhy dr pusidonteds 5 yimoeaNoNnbiteipBbeli2ergsulfifiarmad. ) A innixture of

ﬂ%&%ﬁ%&& ggrgéle{r\%é}%mt?ueorcg—?\]?N[qi%ne&gfibgrtlzle%s% fogémfgd%, (880
mg, 2.97 mmol) and sodium azide (200 mg, 3 mmol) in dimethylformamide (4 mL)

was stirred at 55-60 °C for 30 min after which the solvent was removed in vacuo.
The residue was partitioned between CH,Cl, and water, and the organic phase was
washed with water, dried (Na;SQsy), filtered and concentrated to provide 670 mg
(Yield 87%) of the title compound as a yellow oil; 'H NMR (500 MHz, CDCls) &
ppm: 2.84 (6 H, s) 4.78 (2 H, s) 7.29-7.34 (1 H, m) 7.59-7.64 (2 H, m).

Intermediate 48

2-(Aminomethyl)-5-fluoro-N,N-dimethylbenzenesulfonamide. To a solution of
intermediate 47, 2-azidomethyl-5-fluoro-N,N-dimethyl-benzenesulfonamide, (660
mg, 2.6 mmol) in tetrahydrofuran (10 mL) and water (2 mL) was added



was renoved by rotary evaporator and the residue,
di ssolved in water (50 nlL), was 20 brought to pH 1

w@2008g1699D N HCl . The sol ution was extracted weTusiohy016473
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acetate (4 x 25 nL). The conbi ned organic |ayers were
dried (sodiumsulfate) and fﬁb ered. The solvent was
renmoved by rotary evaporator give the titl e

( O%UME?% %%@%Ugn% @gloi)g @ﬁ}e Iglicalr%f@%%%( %r}gler h%lo%'%@for 1
‘1’&43%@ ?éﬂ'ah?dro‘ﬁnZn %ab'és)afo?at@m(\%bho ind d mlxtrd #)the residue and 6N

1.93-1 H, s) 25142(3Ht
fHCI?(BZnI:Im)n, MeQH (SvRLY W%hemd at 8DCCFpr 20 hysmThéowagwashed with

ﬁ %?%gq%ﬁ?usjé‘l éan%e%Af\)qéNélhttg 40£%£6Xt¥38%d with

] d cokt d
Uik b s, e e 3T N

NH2
Fprévidd 2 F u@(@r%pnmhhh@ddﬁ%))qféhmtaimmwund HNMR (500 MHz,

BB R S5 BRI IRR bty Gt 520 @

oRis HELo 88 M+H2‘ absolute ethanol (50 mL) was
stlrred unde a hydrogen atnosphere (balloon) with 10%

pal | adi um on carbon (0.20 g) for 16 hours. The

catal yst was renoved by %Itr tlog through Celite,
and the filtrate concent f vacuum The
resulting solid was 10 triturated with ether and
collected by filtration to give the title conpound
(0.575 g, 44%yield) as an\pff white solid.
Internediate 38 1-1o0 0 NH2 92 F Met hyl
2-(arninonethyl)-5 fluorobenzagte trifluoroacetic acid
salt. Methyl 2-

((tert-but oxycarbonyl) net <fl uorobenzoat e,
prepared according to literature nethods, was treated
with trifluoroacetic acid to provide the title

el S AR o R o
(AR e o i
40% aqueous solutlon of methylamme (4.5 mL, 60 mmol) under nitrogen and the
mixture stirred for 5 min. Acetone was removed in vacuo and the aqueous residue
extracted with CH,Cl,. The CH,Cl, extract was dried (Na;SOy), filtered,
concentrated and the residue purified by column chromatography (SiO,, 10% ether in
CH,CL,) to provide 3.9 g (19.2 mmol, Yield 96%) of the title compound as a white
solid; 'H NMR (500 MHz, CDCl3) § ppm: 2.59 (3H, s), 2.67 (3H, d, J=5.5 Hz), 4.41
(1H, brs), 7.13-7.20 (1H, m), 7.29 (1H, dd, J=8.2, 5.5 Hz), 7.69 (1H, J=8.6, 2.1 Hz);

LC/MS m/z 204 (M+H).

Intermediate 50

Br



96 Internediate 39 HNO1 NH2 F 5 2 Am nonethyl-S
fluoro-N-nethyl -benzam de trifluoroacetic acid salt.

waoooa/1185e3 ut i on of tent-butyl PCT/US2005/016473
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4-fl uoro- 2- (net hyl car banoyl ) benzyl car bamate (7.70 g,
27.3 mol; prepared from 2- %%rr_g 5-fl uorobenzoi c acid
usi ng Ilterature nmet hods) in Cl2 (100 nL) was

| ? gﬂggrég{?ﬂ%%np%éy%ﬁ o= zgy"?\/argngzxe%zur %%ulpr eg‘h]e itle %gmgound

a3 bk Beepafsli fuE idteibddiat ad, sLAudot INislethyl-behRaesul onamide,
obt ai n 0 g (Yield 99% of the title conmpound as a

wisceordinggokpamethodidsaarbed 6oy imepmedinto Y6 @od priified by cqlgmy

i obio D Aedhes sl PP gt ok 2
g@ﬂ@ 719 48 4(9MtH)H dlﬁzzl 66 H&{WQS@Z H, 6)07 2647 3Z)N1®1 27,54 (1

Ami nonet -N-c clo 5f ' uor obenzam de tr
(MLt G012 Fity 73R 0 55 2o ik LS 2 B y
2- (cycl opropyl car banoyl ) - 4-f | uor obenzyl car bamat e (130
mg, 0.42 mmol) prepared according to literature
net hods, in CH2C12 (5 mi)ntémsedidte5ted with
trifluoroacetic acid (3 nL) at roomtenperature for 10
mn, then concentrated in vacuo to give 140 ng (Yield
100% of the title conmpoung as a foam 'H NWR
(DVBO-d6, 300 MHz) 8 ppm/G\gg (2H, m CH2), 0.73 (2H,
m CH2), 2.86 (1H, m 25 CH)] %4.02-4.07 (2H ABq,
NCH2), 7.46 (2H, m Ar-Hs), 1H m Ar-H, 8.11
(3H, br, NH3), 8.81 (1H, d 4.4 Hz, NH); LCOMS mz
209 (M+H). WD 2005/ 11859F% PCY7 US2005/ 016473 97
Internediate 41 o~

2-Azidomethyl-5-fluoro-N-methyl-benzenesulfonamide. The title compound
can be prepared from intermediate 50, 2-bromomethyl-5-fluoro-N-methyl-
benzenesulfonamide, according to the method described for intermediate 47 and
purified by column chromatography (SiO,, 5% ether- CH>Cl). 'H NMR (500 MHz,
CDCl3) 8 ppm: 2.65 (3 H, 4, J=5.19 Hz) 4.81 (2 H, 5) 4.86 (1 H, d, J=4.6 Hz) 7.27-
7.33 (1 H, m) 7.49 (1 H, d4, J=8.2, 5.2 Hz) 7.76 (1 H, dd, J=8.2, 2.8 Hz).

Intermediate 52

2-(Aminomethyl)-5-fluoro-N-methylbenzenesulfonamide hydrochloride. To a
solution of intermediate 51, 2-azidomethyl-5-fluoro-N-methyl-benzenesulfonamide,
(560 mg, 2.3 mmol) in ethanol (10 mL) was added 6N HCI (1 mL) and 10% Pd-C
(100 mg) and the mixture hydrogenated with 1 atm of H for 14 hrs. The catalyst

was removed by filtration through Celite and the filtrate concentrated in vacuo to
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~NO F 5
(5- Fl uor o- 2- net hyl phenyl ) (nor phol i no) net hanone. To a

wa@ st issms of norpholine (870 ng, 10 mmol ) andPCT/US2005/016473
triethylamne (1.1 g, 10.8 mml) in CH2C12 (15 nl)
was added a solution of 5-fl ® o- 2- met hyl benzoyl
chlorlde(l 72 g, 10 mmol) i CH2C12 (5 nl),

S B R R o

| fpht ; BOLH0 801 (1 H,
At s e 2 R e (ra 20 P (

31(;)th4:19 Hizyl SMVR3 (FE G Ib(lHMSHﬁDl]]SB()l\/PbH)) m 2.27 (3H, s)
3.24 (2H, d, J=4 Hz) 3.58 (2H, s) 3.79 (4 H dd, J=18,
3.8 Hz) 6.88 (1H, dd, J=8.2, 2.8 Hz) 6.92-7.05 (1 H,
m 7.18 (1 H, dd, J=8.4, 1heredate 53 Nnternedi ate 42 15
o~ NOBr F (2-(Brononethyl)-5

f I uor ophenyl ) (nmor phol i no) met hanone. A mi xture of

I nternedi ate 41,

(5-fl uoro-2-net hyI phenyl )(rmr phol i no) met hanone, (2.1
g, 9.5mvol) 20 and N-bronosyg mde (2.0 g, 11
nmmol) in CCl4 (30 nL) was h fl at reflux. To this

m xture was added benzoyl pereyide (242 ng, 1 mmol) and
the m xture heated at reflux for 2hrs. After cooling,
the insoluble materials were filtered and the filtrate

purified by col um chromat ography i 0 et he
| n Q—Qﬁf@or@-@ rg@tbhl b_gn{engsul oyg@qzq’f 3’]5(;1; cg‘pthlh%fo q/ %1}1 i—methyl—

ppm I%ggl f&%’l &21%1]89 4 f é} W %‘?@Qn %@ddgj dropwise,

(cObcertthiedRHASHE3 ,mB dndl t]lﬂm)esﬂhﬁ@ nfittdre stntnbd for 5 min. Acetone
J--8.23,2.74 H) 6,96-7.12

) ! 3- 1H
LeFEmoNed BomcyR iRy thevgre 951"1%8 é’léteﬁéT 8&%9 8&%“?} yith
AWBatbNBY IR AL Ecitbo prbvit ©7N(Yifld 98%) of the title compound as a
white solid; 'H NMR (500 MHz, DMSO-D6) 8 ppm: 2.55 (3 H, 5) 7.33-7.40 (1 H, m)
7.40-7.46 (1 H, m) 7.54 (2 H, ) 7.59 (1 H, dd, 7=9.2, 2.7 Hz); LC/MS m/z 190

(M+H).

Intermediate 54

HoN .
#"~s0,

J@A&
F

2-Bromomethyl-5-fluoro-benzenesulfonamide. The title compound can be
prepared from intermediate 53, 5-fluoro-2-methyl-benzenesulfonamide, according to
the method described for intermediate 46, and purified by column chromatography
(SiO,, 5% ether/CH,Cly). "H NMR (500 MHz, CDCl;) & ppm: 5.01 (2 H, 5) 5.16 (2
H, brs) 7.25-7.31 (1 H, m) 7.53 (1 H, dd, ]=8.5, 5.2 Hz) 7.80 (1 H, dd, J=8.5, 2.7 Hz).
LC/MS m/z 268/270 (M+H).



5
(2- (Azi donet hyl ) - 5f | uor ophenyl ) ( nor phol i no) net hanone.

waeooa/1s83bat i on of intermedi ate 42, PCT/US2005/016473
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20

(2- (brononet hyl ) -5-fl uorophenyl ) ( nor phol i no) net hanone,
(1.0 g, 3.32mmol) in dinetgdéfornanide (10 nmL) was
added sodi um azi de (230 ng, mol ) and the m xture
stirred under a nitrogen tnD?B eLe for 1 h. The

sol vent was evapor at ed A and the residue

di ssol ved in CH2C12, then washed with water. 10 The
organi ¢ phase was dried (Na2S04), filtered,
concentrated, and the re Zﬂuﬁj purified by colum
chronatography (Si 02, CH2C12 “t g provide 770 ng (Yield
88% of the title conpoun anNgi |l : "H NMR (300
MHz, CDCl13) 8 ppm 3.27 ( ) 3.51-3.65 (2H, m
3.66-3.97 (4H, n) 4.38 (BH, Brs) 6.92 (1H, dd,
J--8.2,2.7 Hz) 7.07 (1H, dt, J=8.5, 3 Hz) 7.34 (1 H
dd, J=8.4, 5.5 Hz); LOMS mz 265 (M+H). 15

| nt er nedidb@ethdl-5-GriordNNanthiZl-benz@@sulfonamide. The title compound

Am normet hyl ) - 5f 1 ugr ophenyl ) ( nor phol i.no t hano
tﬁ?’é S EFARSFAIE Foformedizlp i T Oﬁom‘ﬁﬁg %@ r%n&%nesﬁ?onamlde
f intermediate 47. "H NMR
T e b e g b papstion o prermedize

ny,
m300 MIiiz, GDOBNS bpin28.821(2 Haass. 1&®|Hd S)47\127'|C1 H( @) M45 @dd dd,

10% Pd- C (2100 ny nd_th at 1
s 5o bro 60 o8 e, St LERIS B 335 08RGy
filtration and the filtrate 25 concentrated. The
residue was purified by C 8 reverse phase silica ge
col uim chromat ogr aphy ( ¥NSidSte 665% CH3CN H20) to
obtain 350 ng (Yield 44% of WO 2005/118593

PCT/ US2005/ 016473 99 the title conpound,

(2- (am nonet hyl ) - 5-f | uor ephenyl ) ( nor phol i no) - met hanone
hydrochl oride as a white powfer: 'H NWVR (300 MHz,
DMSO-d6) S ppm 3.0-4.0 (8HUAS § 78 (2H, t, J=5
Hz), 7.32 (1 H, dd, J=8.8, FET 7. 35 7.44 (1H, t,
J=8.5, 3 Hz), 7.75 (1H pdhsJ=8.8, 5.5 Hz); LO M5 niz
239 (MrH). 5 Internediate 45 S02

2-(Aminomethyl)-5-fluorobenzenesulfonamide hydrochloride. The title
compound can be prepared from intermediate 55, 2-azidomethyl-5-fluoro-N-methyl-
benzenesulfonamide, according to the method described for the preparation of
intermediate 48. 'H NMR (500 MHz, DMSO0-D6) & ppm: 4.05 (2 H, s) 5.05 (3 H, br)
7.44 (1 H, dt, I=8.5, 3 Hz) 7.58 (1 H, dd, J=9.2, 2.7 Hz) 7.66 (1 H, dd, J=8.5, 5.5 Hz).
LC/MS m/z 205 (M+H).

Intermediate 57

e

N—N
A\

Z-
4
z

Br
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F 10 5-Fluoro-2, N Ntrimethyl-benzenesul fonam de. To a
sol ution of 5-fluoro-2- nethyl-benzenesul fonyl

w@hdosnisses (4.18 g, 20 mmol ) in tetrahydrof uranP¢RBS2905/016473

was added, dropw se, a solution of dinethylamne in
tetrahydrofuran (2M 25 ni, igs nmol ) over 15 mn. and
the m xture stirred for 5 m The insol uble materials

e bR Bl R By LR o

(52bP8-5- ﬁd@r@tﬂlﬁm{mn s 81 .0 gP4 9Y infifols, @d@éﬂm@ (d 12 g 10

90% of the'tit as a clear oil:
(180N poemwada m(lé Hin elgnﬂhy@rn@naée (SG,mI-I) Wa§ tirred at

7080 s ff e 1ok ool il gty 93 e
gﬁ!lédﬂl)%ﬁngltﬂﬁﬁa@gﬂ@ﬂiyé(smf} G H,NLYORproBidef650 mg (Yield 61%) of the

ftitleorosaneund as arathiig Powderz o AOVIRf (GAAMEe CREKES ppm: 4.45 (3 H, 5)

% b5 89T 5 AP TS b, TR a3

ZNMK"(('@%)I\/IHBUC]DCQB@@ﬁHQQI%I i 6izs, (139 561018. 2, 2 30118 1)35| T8,
CCl4 (20 nmL) was stirred at 80- g0 Cfor 5 mn. To

t Hi1s747i123.03:6LGRES add@87/252' - azobi si sobutyronitrile WO
2005/ 118593 PCT/ US2005/ 016473 100 (AIBN, 100 ng) and
stirring continued at 80-90 C for 30 mn. After
cooling, the insoluble phtieghqiiitatses were filtered and
the filtrate concentrated and purified by colum
chromat ography (Si 02, CH2Cl12) to provide 440 ng (VYield
74% of the title conpoundy 1H NWR (500 MHz, CDC13) S
ppm 2.87 (6 H s) 4.86 (2 W-18) 7.28 (1 H 5dd
J=8.55, 2.75 Hz) 7.61-7.65 (2 4 m; LOM niz 296/ 298
(MtH). Internediate 47 ~N. SO N3 F 10 2
Azi domet hyl -5 fluoro-N, N-di CNbenzenesul f onam de.
A mxture of internediate {
2- brononet hyl - 5-fl uor o- N, N
(880

pEt hyl - benzenesul f onam de

4-Fluoro-2-(2-methyl-2H-tetrazol-5-yl)-benzonitrile. A mixture of
intermediate 57, 5-(2-bromo-5-fluoro-phenyl)-2-methyl-2H-tetrazole (650 mg, 2.53
mmol) and CuCN (224 mg, 2.5 mmol) in dimethylformamide (4 mL) was placed in a
sealed tube and heated at 100-110 °C for 20 hrs. After cooling, the insoluble material
was filtered, and the filtrate concentrated in vacuo. The residue was dissolved in
CH,Cl,, washed with aq. 4N HCI and dil. NH4OH, then dried (MgSO,), filtered, and
concentrated. The residual solid was puriﬁed by column chromatography (SiO,,
CH,Cl,) to obtain 375 mg (Yield 73%) of the title compound as an off-white solid;
'H NMR (500 MHz, CDCls) & ppm: 4.48 (3 H, s) 7.29 (1 H, dd, J=7.6, 2.8 Hz) 7.85
(1 H, dd, J=8.6, 5.2 Hz) 8.00 (1 H, dd, J=9.0, 2.6 Hz); LC/MS m/z 204.



ng, 2.97 mmol) and sodium azide (200 ng, 3 mMmol) in
dimethylformam de (4 nL) was stirred at 55-60 C for

waosilmssaft er whi ch the sol vent was renoved i NnPUHUSZH05/016473
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15 The residue was partitioned between CH2C12 and

wat er, and the organic phase 19@s washed with water,
dried (Na2SO4), filtered and concentrat ed to provi de
670 ng (Yield 87% ofcdgg tlé“a ompound as a yel | ow
oil; 1H NWR (500 MHz m 2.84 (6 H, s)
4.78 (2 H, s) 7.29-7.34 (1 H n 7.59-7.64 (2 H n).
20 Internediate 48 ~N.S02 NH2 F jd--~

2- (Am nonet hyl ) - 5f [ uor o- NNI j met hyl benzenesul f onam de
. To a solution of 25 internmediate 47,

2-azi domet hyl - 5-f | uoro- N, t hyl - benzenesul f onam de
, (660 ng, 2.6 mol) in tetfrahydrofuran (10 nL) and
water (2 nmL) was added WO 1I8593

PCT/ US2005/ 016473 101 tri yl phosphi ne (740 ny, 2.8
mml ), and the m xture stirred under nitrogen for 1
hr. The tetrahydrofuran was evaporated in vacuo and a
m xture of the residue and 6N HO (3 nL) in MeOH (5
nm) wag/-hkared-(@imakylCH-tatr ﬁ&-hy@phe?dyi)meﬂMamH@dl ochloride.

h d f
R L
e t30<”i'1?§ 1V6Smfol e(ﬂﬁﬁ&?ﬂmbﬂ%érﬁb&@ valdee Tl@?["’rﬁ@ta%ﬁ 10%

provi de 21 , Yield 35% of the title

CB@FEO(IZﬁﬂ mg) Hndmmrsm NFte mlx@mm;; tlen) prned anéet h(ydrqgen (1 atm)

7.53-

oier S0y Metiepynd GRS (o vk AP pg b vituo 0

T;NOSQ@ 366 nhg BriEldmog) of the gileeddiydumden e Reswhi@ s, e NMR
(0]

a solutlon of 5-fluoro-2 15 nethyl - benzenesul f onyl
c'fﬂOQrMHe, PMS(BDY) 6 20mrei2)(2ith dadel- MHZH 2893 H, wh$48-7.56 (1 H,

o) A1) Hor bt oheh Shal Pnde F00 B EHelad Gt Jrrgnus

Moz 208%cet one was renoved in vacuo and the aqueous
residue extracted with CH2A 2. The CH2A 2 extract was
dried (Na2SO4), filtered, concentrated and the residue

purified by colum chr on%t%%g(ﬁg% 6()Si 02, 10% ether in

Br

5-(2-Bromo-5-fluoro-phenyl)-1-methyl-2H-tetrazole. A mixture of 5-(2-
bromo-5-fluoro-phenyl)-1H-tetrazole (1.0 g, 4.12 mmol), iodomethane (1.12 g, 10
mmol) and potassium carbonate (1.5 g) in dimethylformamide (5 mL) was stirred at
room temperature for 16 hrs, then concentrated in vacuo. The residue was purified
by column chromatography (SiO,, CH,Cl,) to provide 350 mg (Yield 33%) of the
title compound as white crystals. 'H NMR (500 MHz, CDCl3) § ppm: 4.00 (3 H, s)
7.18-7.25 (2 H, m) 7.72 (1 H, dd, ]=8.4, 5.0 Hz); C NMR (126 MHz, CDCl;) &



20 CH2C 2) to provide 3.9 g (19.2 mmol, Yield 96% of
the title conpound as a white solid; 1H NVR (500 MHz,

W@EDK033)858 ppm 2.59 (3H, s), 2.67 (3H, d, J=5.BCHE$2005/016473

10

15

20

4.41 (1H, brs), 7.13-7.20 (1H, n) 7.29 (1H, dd,
J=8.2, 5.5 Hz), 7.69 (1H, Jg,ﬁ .1 Hz); LOMS ml z
204 (MHH). 25 Internediate 5 H 02 Br F WO

%%%?é%ﬁefﬁiﬁ S350 et Bone AR e L6163 BE My

tastlxggconpound can be prepared frominternedi ate 49,

5-fl uoro-2, N-di net hyl - benzenesul f onam de, accordi ng

to the nmethod described for internediate 46 and

purified by colum chro (Si 02, 5%

et her/ CH2C12). 1H NWR (5%&%51%‘? 13) 6 ppm 2.64 5

(3 H d, J=5.19 Hz) 4.91 (1 H, d, J=3.66 Hz) 4.98 (2

H s) 726730(1H m 7.54 (1 H dd, J=8.6, 5.2

Hz) 7.73 (1 H, dd, J=8.4, 2. ); LC/MS mz 282/ 284.

Intermediate 51 H ~N. S02 ~F 10 2 Azidonmethyl -S

fluoro- N-net hyl - benzenesul f onam gﬁ The title conpound

can be prepared frominter 50,

2- br omonet hyl - 5-f | uor o- N- ne - benzenesul f onam de,

according to the nethod described for internediate 47

and 15 purified by colum chromatography (Si 02, 5%

et her- CH2Cl2). 1H NVR (500 MHz, CDC13) 6 ppm 2.65

(3 H, 41Flu])7'§-21(9 z4z%th%orl5-y@)beﬂzz&ﬁtrﬂé H—;[NMR{%@D MHZ
7.27- 33 (1 Hy 7.49 (1 H, J=

7CD613Mpbtn éd3 (3&3 sp7. 3@ “BAHA L mhﬁéﬁﬁrﬂe%ﬁ aﬂé 1512 L@sz 204

(M-+H).

Intermediate 62
N=N
! \
NH,

(4-Fluoro-2-(1-methyl-2H-tetrazol-5-yl)phenyl)methanamine hydrochloride.
'H NMR (500 MHz, DMSO-D6) 8 ppm: 4.05 (2 H, s) 4.09 (3 H, 5) 7.58-7.67 (1 H,
m) 7.77 (1 H, dd, J=9.3, 2.6 Hz) 7:87 (1 H, dd, J=8.7, 5.7 Hz) 8.38 (3 H, s); LC/MS
m/z 208.

Intermediate 63

N7 ~cF,
N
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~N.SO 2 J6--~ NH2 F
2- (Am nonet hyl ) - 5f | uor o- N- net hyl benzenesul f onai ni de

whyasocdshori de. To a solution of intermnmedi at ePGLPS2005/016473

2-azi domet hyl - 5-f | uor o- N- net hyl - benzenesul f onam de,
25 (560 ng, 2.3 nmmol) in et hfixag)l (10 nm.) was added 6N
HO (1 nmL) and 10% Pd-C (100" ng) and the m xture

s BB sy et e BT g oy ?f@dgﬁﬁﬂeftgﬁs%m ot 3-m-

frtbh1-Batigu6 I3ad-8elihé (/@ e U ﬁnﬁlomr dskB5H3 methods
PCT/ US2005/ 016473 103 provide 630 : Yi eI d >100%. _of

tdgecritied i Dovagidigrmonemiie. VAL, %@@dmﬁem , 463208 g9gdassal,

Ry g s B0 ﬁgﬁzﬁi?ﬁé%&*{&?éw 5 x{g:% s
002 245 40848-Hi) m&tﬂanbEmBﬂL)iWes adRled tRAdhylSZndH(1.5 g, 15 mmol). To
SR TR TR
Gtirrel fPinkn, | ’ﬁﬁ%@{(t?ghew %&an o ind NP0 gﬁgous%&lﬁm s%ﬁite (100

concent rat ed e resulting m xtur
shiy, med ektoactdsl withn ethéc eThHmhenmactemma;thed}w%hdmme,adnbd

t cl itt were filtered, washed thaoroughly with
B S T oSt (egrutEReS o, i oy

i kidk0%% "J)f%ﬂe'i%l ound.
Qﬁu&rﬁ%ﬁ%ﬂ&%(ﬁ@?ﬁ%ﬁﬁﬁ?ﬁ% gﬁ‘ov H@'l%e%ég a8 7/ )40 R n)p
15 NMIU(3Z)OMH(Z,’LCHC1;))S ppnﬁ& 132031, .90-B03 (2AHHN) dd 5-7.31 (2 H,
J=9.2, 2.7 Hz); LONMS mz 190 (MtH). Internedi ate 54
PN, SO 2 Br 20 F 2- Bronomet hyl -
fl uoro-benzenesul fonam de. The title conpound can be
prepared frominternedi ate 53,
5-f | uor o- 2- met hyl - benzenégeinficsiimierbéie, according to

Br

NT7~cF,
N

3-(3-Bromomethyl-phenyl)-3-trifluoromethyl-3H-diazirine. To a solution of
intermediate 63, 3-m-tolyl-3-trifluoromethyl-3H-diazirine, (200 mg, 1 mmol) in CCl4
(4 mL) was added N-bromosuccinimide (200 mg, 1.1 mmol, re-crystallized from
water), and the stirred mixture heated at 85 °C. To this was added AIBN (50 mg) and
the mixture heated at reflux for an additional 2.5 hrs. After cooling, the mixture was
purified by column chromatography (SiO,, pentane) to provide 150 mg (Yield 54%)
of the title compound as a clear oil. "H NMR (300 MHz, CDCl;) & ppm: 4.42 (2 H, s)
7.10-7.17 2 H, m) 7.31-7.45 2 H, m).



the nethod described for internediate 46, and purified
by col um chromat ography 25 (Si 02, 5% et her/ CH2C12).

WO BORIVBS9H00 M-z, CDC13) 6 ppm 5.01 (2 H, s) BCI/6S085/016473
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H brs) 7.25-7.31 (1 H m 7.53 (1 H dd, J=8.5, 5.2
Hz) 7.80 (1 H, dd, J=8.5, 2.; g|z). LG M5 mz 268/ 270
(M+H) . WD 2005/ 118593 PCT/ US 8 5/ 016473 104
Internediate 55 H2N , S02 \ . .F.5 2 Azidonet hyl -

f 1 uor o- N- et hyl - benzenesi‘i‘tfelajﬁ'\%ﬁ?t‘ag? The title cgnpound
can be prepared frominternedi ate 54,

2- br ononet hyl - 5-f | uor o- benzenesul f onam de, according
to the nmethod described for the reparati on of
internediate 47. 1H N 1 CDC13) 8 ppm 4.82
(2 H s) 5.18 (2 H, s) (LyH /mN\7.45 (1 H, dd,
J=8.4, 5.5 Hz) 7.79 (1 - 2.6 Hz). LO M
mz 253 (MrNa). 10 Interoediate 56 H2ZN , S02 JC NH2
F 15 2- (Ami nomet hyl )-5 £ udfdbenzenesul f onami de
hydrochl ori de. The title conpound can be prepared
frominternedi ate 55, 2-azidonethyl-5-fl uoro-N nethyl -

b di. i

o TR o She B RS 8 bR TR R FieBE A

Mﬂlxtm@'@@lt%ﬁecﬁ’at@ B4] 3-(B-BRn{ozndthylhehylP3-tti8ublontytiyl-3H-
44(1H,dt 85 3 Hz 758g1Hdd J=9.2, 2.7

Hiipziving 140 mg, Oédnn@Bsmé polgsguppthalingde G5nBSH-3 ) in
(Mlﬁl'_e')[hyl%o%gnu%d(ll %HSL? &Ias NirPa At O %rﬁﬁeratlme for 3 hrs.

Dimethylformamide was removed in vacuo. The residue was extracted with CH,Cl,,

washed with water, then dried (Na,SOy), filtered, and concentrated. The resulting
residue was purified by column chromatography (SiOa, 1:1 CHyCly/pentane) to
provide 140 mg (Yield 82%) of the title compound as a solid; 'H NMR (300 MHz,
CDCls) & ppm: 4.80 (2 H, s) 7.09-7.21 (2 H, m) 7.32 (1 H, t, J=7.9 Hz) 7.41-7.49 (2
H, m) 7.66-7.71 (2 H, m) 7.81-7.85 (2 H, m); LC/MS m/z 346 (M+H).

Intermediate 66

NH,

NS7~cF,
N

(3-(3-(Trifluoromethyl)diaziridin-3-yl)phenyl)methanamine. A stirred
solution of intermediate 65, 2-[3-(3-trifluoromethyl-diaziridin-3-yl)-benzyl]-
isoindole-1,3-dione, (150 mg, 0.43 mmol) in ethanol (2 mL) was treated with
hydrazine hydrate (0.4 mL) at room temperature and the solution stirred for 3.5 hrs.
After removing ethanol in vacuo, the residue was partitioned between CH,Cl, and
water. The aqueous phase was acidified with dilute HC, and washed with CH,Cl,.
The aqueous phase was basified with dilute NaOH, and extracted with CHxCl,. The
organic extract was dried (MgSO4), filtered, and concentrated to obtain 50 mg (Yield
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F WD 2005/ 118593 PCT/ US2005/ 016473 105 5-(2-Bronp-5
fluorophenyl)-2-nethyl-2Htetrazole. A m xture of

WG2(0341839D - 5- f | uor o- phenyl ) -1Htetrazol e (1. BCYUS2003@16473

nol ), iodonethane (1.12 g, 10 mol) and potassi um
carbonate (1.5 g) in dinet hyh;(prmarri de (5 nm) was
stirred at roomtenperature for 16 his, then

ST BB A Db S S n PR et s
({ﬁifﬁiﬁl(ﬁ%%%)ﬁmb@r int3- W)Iﬁleﬁs"lmﬁﬂﬂﬂalﬁﬁw as whl I aixtonec] éﬁi NMR

130BMHz CRC:)H pr: 37856@- T(I;LS)Q 8%, HJS&% @ <2§£15) -7 4@ 6t H, m)

ot 8 her 785341 7 ab Y g1 gt and

i, X3 (mHﬂgﬁ&&alduwl\/B mz 257/ 259. 10 Internedi ate 58
NN NN~NOCN F 15 4-Fl uoro-2-(2-nethyl-2Htetrazol -
yl)-benzonitrile. A mxture of internediate 57,

5- (2- brono-5-fl uoro-ph = Ps k-2Htetrazole (650
nmyg, 2.53 mmol) and mgﬁfé’@i‘ﬁa{égwﬁi 5 mol) in

di met hyl formam de (4 nlL) was placed in a seal ed tube

d heated at 1 0,Cf 2Q o). i
ol oA S0t ik TSR (0 "R REmp DAL
Wéﬁ%ﬁg 20 ﬂlm;,acﬁmmmﬁlfbﬁﬁélﬂﬂe (mﬁﬂg g Qh&’&ﬁl 2 a- tagzole
, washed wth aqgq. 4

HCO and NHAOH, th en
dodieh §WB34,,70fmindbB red theamtkture anrrech atrQa& %2ifor Brteafter which the

residual solid was purified b hronma
(RS e T BRGNS T SRS G g orbed
t f i

kd ﬁ%%ﬂ%ﬂnéﬁe@ﬁt& éTé‘i‘Rl 68ese§£}la’ceq by fi]al'lhBMgdn{a@%Q 7phg
Zah&utgzmﬂm%&o 3@% éﬂlxyldzstﬁtaﬂaﬂ&xaness 2 Hz) 8.00 (1 H, dd,
J=9.0, 2.6 Hz); LM nfz 204. 25 WD 2005/118593
PCT/ US2005/ 016473 106 I ntermnedi ate 59

Intermediate 67

4-Fluoro-2-(1H-1,2,4-triazol-1-yl)benzonitrile. Colorless needles (2.46 g,
18% yield) "H NMR (500 MHz, CDCL) &: 8.89 (1H, s), 8.19 (1H, s), 7.85 (1H, dd, J
=8.7, 5.6 Hz), 7.60 (1H, dd, J= 8.8, 2.4 Hz), 7.28-7.24 (1H, m). LCMS (M+H) caled
for CoHgN4F: 189.05; found: 189.13.



NN I \\ NNNNH2 F 5
(4- Fl uoro-2-(2-nethyl -2Htetrazol - 5yl ) phenyl ) met hanam

woeoohgksexhl ori de. A sol ution of intermnmedi at ePGBUS2005/016473

10

15

20

4-fluoro-2-(2-nmethyl-2Htetrazol -5-yl)-benzonitrile,
(330 ng, 1.62 mml) in ethanql (15 m) was mxed with
6N HC (1 nmL) and 10% Pd-C (ibo nmg) under nitrogen.
The m xture was then stirred under _hydrogen (1 atm
for 3 hrs. After renovi n%‘{ g’é‘%tea? st, the filtrate
was concentrated in vacuo to 10 provide 360 ng (VYield
91% of the title conpound as an off-white solid; "H
NVR (500 MHz, DMSO- D6) 8 pme4 42 (2 H, d, J=2.75

Hz) 4.49 (3 H s) 7.48-7.56 ( cMy 7.78 (1 H, dd,
J=8.7. 5.7 Hz) 7.86 (1 H, dd.8, 2.8 Hz) 8.45 (3
H s): LOMS mz 208. 13mpteeAediate 60 NeN N Br

N bll~" F
5- (2- Brono- 5f | uorophenylj‘l 1-met hyl -2H-tetrazole. A
m xture of 5-(2- 20

br ono- 5-f | uor o- phenyl )-1Htetrazole (1.0 g, 12
mol ) , 44(dovds - Taimeolt Ity 2-figor Q@emnmltlyleaﬁ’ﬂhm@ds(ﬂﬂﬁﬁ g 6%

E%Eﬁﬁ’iﬁﬁﬁwﬁ i e RSB0 Q30 S B08 AR A8, aa =

P zztﬁ@) pr \RcHe.9. 5T heg H%)S 7427 W E1 HUR). ricads ngH) caled
um  chr omat ogr aphy (Si 0 CH2A 2) to provide 350 ng
(MQ9H6133%18%05If®G11dt118911é conpound as white crystals.

1H NMR (500 MHz, CDC13) b ppm 4.00 (3 H, s) 25
7.18-7.25 (2 H, m 7.72 (1 H dd, J=8.4, 5.0 Hz); 13C

NVR (126 MHz, CDC13) 6 Wihi2RR&idd 3693
PCT/ US2005/ 016473 107 ppm 34.59, 117.73, 119.58,

120. 43, 127.57, 135.11, 153.43, 161.69. LCMS mz

257/ 259. Internediate 61
-

N
F

(4-Fluoro-2-(1H-1,2,4-triazol-1-yl)phenyl)methanamine hydrochloride).
Intermediate 67, 4-fluoro-2-(1H-1,2,4-triazol-1-yl)benzonitrile, (2.46 g, 13.13 mmol)
was dissolved in hot ethanol (150 mL). To this was added 1N HCI (15 mL) followed
by 10% Pd-C (200 mg). The mixture was treated with H, at 55 psi for 4 h in a Parr
shaker then filtered over Celite and the solvent removed under reduced pressure. The
resulting residue was partitioned between ethyl acetate and water. The aqueous
phase was separated and lyophilized to afford the title compound as a white powder
(2.96 g, 99% yield). "H NMR (500 MHz, CD;0D) § ppm: 9.51 (1H, s), 8.63 (1H, s),
7.85 (1H, dd, J=8.5, 5.8 Hz), 7.68 (1H, dd, J= 8.8, 2.4 Hz), 7.49 (1H, td, J=8.3,
2.4 Hz), 4.20 (2H, s). LCMS (M+H) calcd for CoH;oN4F: 193.08; found: 193.16.



5NN --N,NCN F'HNW (300 MHz, CDC13) S ppm
4.13 (3 H s) 7.38-7.49 (2 H, n) 7.86-7.97 (1 H, m;

wo oMp185p 204 10 (M+H). Internedi ate 62 N=NPCTMNSE05/H16473
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15

(4-Fluoro-2-(1-nmethyl -2Htetr 35 - 5yl ) phenyl ) met hanam
ne hydrochloride. 'H NWR ( 5& WMHz, DVMSO-D6) S ppm
4.05 (2 H s) 4.09 (3 H, ,s % ;067 (1 H m 7.77
(1 H dd, J=9.3, 2.6 Hz) eg%ecﬁie J=8.7, 5.7 Hz)
8.38 (3 H s); LM mz 208. 20 Internediate 63 N
CF3 N WD 2005/118593 PCT/ US2005/ 016473 108
3-mTolyl-3-tr fluoYonethyl-3KHdiazirine. To a cold
stirring solution of 3-m NH
tolyl-3-trifluoroinethyl -di dine?(2.0 g, 10 mol .
prepared using the net ggcribed in

Doucet - Personeni C. et \aL./, J. Med. Chem, 2001, 44,

3203 and Nassal, M Li&bigs Ann. Chem 1983,

1510-1523 or in Strongaard, Ket al., J. Med. Chem, 5
2002, 45, 4038-46) in ethanol (20 nL) was added

triet h@mpmm d, é4—@52%¥nyl)pheﬂﬂ)m@hwsamnxiwdr@clv{ayde The

ert b 0 orite 5
FHAE SorhiF b L B piRERAH R i fiptetif? e pach PR, g o
p@é&bﬁlﬁbd fot ﬁhelsﬁ?(thaﬂﬁ epliserardiats s s Whitk goéva@qwmyleldaﬁﬂ NMR
extracted wt ther. The ether extract was washed

WS0R M. {eDs@P) @apmy Q@@(ﬁﬂ){; s)f §.A6 1R P)ah80 Edhcdsht at-ed-8 Hz),
TheA(BS! L5 V8s PHHL IR Q¥ G0 MR 3, 2.6 Hz), 4.17 (2H, 5). LCMS

(M+H) calced for CoHjoN4F: 193.08; found: 193.16.

Intermediates 71-74

Intermediates 71-74 were prepared using the procedure described for the

synthesis of intermediate 67-70.

Intermediate 71
)
N
jou
F

4-Fluoro-2-morpholinobenzonitrile "H NMR (500 MHz, CDCl3) & ppm: 7.55
(1H, dd, J=8.5, 6.4 Hz), 6.71 (1H, td, J=8.1, 2.3 Hz), 6.67 (1H, dd, J=11.0,2.4
Hz), 3.88 (4H, t, J= 4.6 Hz), 3.22 (4H, t, J = 4.6 Hz). LCMS (M+H) calcd for
C11H12N,OF: 207.09; found: 207.19.



10 chromat ography (Si 02, pentane) to provide 1.6 g
(Yield 80% of the title conpound. 1H NVR (300 MHz,

W@EK033)85m ppm 2.33 (3 H, s) 6.90-7.03 (2 H npCT/US2005/016473

10

15

20

7.15-7.31 (2 H m. Internmediate 64 15 Br N-. CF3 N
3- (3- Brononet hyl phenyl) - 3- tr11

fl uoYonet hyl - 3H-di azi ri ne. é sol uti on of

i nternedi ate 63,

3-mtolyl-3- trifluoromet HyferBedigies? rine, (200 my, 1
mmol) in CC14 20 (4 nL) was added N-bronopsucci ni m de
(200 nmg, 1.1 mmol, re-crystallized from water), and
the stirred m xture heated at 85 C. To this was added
AIBN (50 ng) and the mxture el at reflux for an
additional 2.5 hrs. After cool , the m xture was
purified by colum chro iy (Si 02, pentane) to
provide-150 ng (Yield 549 of the title conmpound as a
clear oil. 1H NMR (300 7 CDC13) S ppm 4.42 (2 H

s) 25 7.10-7.17 (2 H, m 7.31-7.45 (2 H m. WO

2005/ 118593 PCT/ US2005/ 016473 109 Intermediate 65 O
N O NAMEHRoliR- 5%&@@&%&»11&4 O]T}DNMIhy(fIOOCMH?zL Cdily)-5ppm: 7.42

yﬁg benzyl J-i soi ndol e A of
Rrddedr=t-& 60 H2), 663(1H de 88 24Hz) 656(1H dd,J=128,2.4

di aiz’l Fl n@]‘f’t Ohgrﬁ%ny@ ﬁﬁ%{%ffjnﬁ%%?%SI ur@ﬁh{) caled for

pl fBLNJOBE0799; fcmgd I7519m nol ) in dinethyl formam de
(1.5 nm) was stirred at roomtenperature for 3 hrs.

Di met hyl f ormam de was renoved i n vacuo. The residue
was extracted with CH2Cl d with water, then
dried (Na2S04), filter ed%nte%%ea%%?gntrat ed. The
resulting residue was purified by colum

chromat ography (Si 02, 1:1 Cl2/ pentane) to provide
140 nmg (Yield 82% of the T\I’ De compound as a solid;

"H NVR (300 M-z,
N
/©/\NH2
F

(4-Fluoro-2-morpholinophenyl)methanamine hydrochloride. "H NMR (500
MHz, CDCl) § ppm: 7.54 (1H, t, J= 7.3 Hz), 7.20 (1H, dd, /=.10.5, 2.0 Hz), 7.05- -
7.02 (1H, m), 4.28 (ZH., s), 3.93 (4H, bs), 3.03 (4H, bs). LCMS (M+H) calcd for
C1;H1gN-OF: 211.12; found: 211.23.

Intermediate 74

F

. J@A

o



CDC13) 6 ppm 4.80 (2 H, s) 7.09-7.21 (2 H, m 7.32 (1
H t, J=7.9 Hz) 7.41-7.49 (2 H m 7.66-7.71 (2 H, m

wQ2@3A1B85 (2 H, m; LCMS mz 346 (MrH). 15 PCT/US2005/016473
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Internediate 66 NH2 N\ CF3 N 20
(3-(3-(Trifluoronethyl)diazi {Mjl n-3

yl ) phenyl ) met hanam ne. A stirred solution of

2" 5 (B9 Pr-Bemletgp e pr v By pcligpidy JH MR (500
'm)f{kr@lp @D}S?pﬁ!i qﬂ@, (1H B0 =@y 1) 486704, )d J& Bb m;moﬂ 54@H, d,

was trea ydr azi ne hy drate

)
U@&Q&h}p{éﬁé(w,@)aﬁw (% tsbtdtd Hﬁ) §t65r(|4131dt fJO1'4 3 H?)HP@MS

DG Foefasdita s B 90t &7 e Saueous

phase was acidified with dilute HO, and washed with
CH2Cl12. The aqueous phase was_basi fied with dilute
NaOH, and extracted wit hIntgpediate The organi ¢ extract
was dried (MyS04), filtered, and concentrated to
obtain 50 ng (Yield WO 2005/ 118593 PCT/ US2005/ 016473
110 54% of
(3-(3-(trifluoronethyl)di gié@l n- 3-yl ) phenyl ) net hanam
i ne and (3-(3- & “N
(trifluoronethyl)-3HdiaziTid:3-%h) phenyl ) nmet hanam ne
as a 1.1 mxture; "HNWR (8 , CDC13) S ppm 3.85
(2 H s) 3.88 (2 H s) 7.08 H s) 7.31-7.40 (4 H,
7.43-7.50 (1 H m J¥6.2 Hz) 7.54 (1 H, s); LCMS
mz 216 (M+rH for diazirine) and 5 218 (MH for
di aziridine). Internedi ates 67-68 To a solution of
2, 4- di4-FlioroBefi Zodiose-il e/ 1, Zﬂhlgzznd@Z mﬁbebzzoewtstéﬁal Tegoiigure of

O AR 60 %%m@ D Lo 4 iy ane
5@%'4# t%?‘nq 1{1}?1%)2% At 1u{e‘t3ral§§d'.r 1ifan) aﬁ%lfgrrﬁéﬁnd% (BJO ﬁ{Lt) &as added

ture \NanI the sol vent

r@mmeh caTbkﬁaalte':‘@L(b £, 674 mesil UEhenwaxhad wiais Isticted airR00°C for 18 h
silica and i nternedi ates 67 and g g ar. athgd b
rhewsfiltend @%ﬁ@gﬁeawyd The 1961dRE VAF PATIHeY by Ila graphy

a(%?(‘){’} ﬁ{tﬂﬁxx)@iﬁ? $09%150% Qﬁﬁf IRt &afds folloMed by recrystallization
from hot ethyl acetate/hexane to give the title compound as white needles (0.537 g,
3% yield). "H NMR (500 MHz, CD;0D) & ppm: 7.70 (1H, dd, /= 8.8, 5.8 Hz), 7.30
(1H, dd, J=8.8, 2.4 Hz), 7.15-7.12 (1H, m), 3.27 2H, t, /= 5.3 Hz), 3.33 2H, t, J=
6.1 Hz), 2.40-2.35 (2H, m), 2.05-2.01 (2H, m). LCMS (M+H) calcd for C;;H;6N,OF:
255.06; found: 255.19.

Intermediate 76



j:: CN F 20 4-Fluoro-2-(I1H1,2,4-triazol -
yl )benzonitrile. Colorless needles (2.46 g, 18%

wQ@2@sd)ss¢H NVR (500 MHz, CDC13) S: 8.89 (1H, SPCT/BSZ5/016473
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(1H, s), 7.85 (1H, dd, J =8.7, 5.6 Hz), 7.60 (1H,
dd, J=8.8, 2.4 Hz), 7.28-7.24 (1H, m. LCVS (MH)
calcd for COH6NAF: 189. 05; nd: 189. 13 V\D

2005/ 118593 PCT/ US2005/ 016473 111 I 21

F CN (§¢Fiuaros2-(LE-dpxpe 1 A5 [MMMZWQ'ZzLY 1@5}2 et awﬁlmﬁ

%@%&P%%o% e {5 B AR OOy i
%1)%&2(01&@11@@ % 5.8 ndmolf was HEs)soled £%:tiabi] (109, mUy B ﬂus was

63 (1H, fo@ calcd for
IR HQIE(QO g@) ang @rc@talﬂm@mt 2H1Q% e e dha pHxtyts Was

I
e
G4 glv‘é'tﬁé 4o Qmipduhﬂ-ai wehitd-sblid az.68 g, 11000 pehdoli-NNMR&300 MHz,

2. 13. 13 | ved hat _eth |
(CTBEORYS pprwes b Lk Jimi-1 RZbG St AL 4 G 7 728

%, P 6 Xthyr r -
sl g ey a7 Mo QHLRY * At LA SRRl gl 0
CGedi (39, amdz ube. momg Rit), 2 ATIVEHI( 20T aie)r LCMR EM&H@r @é@foe
The resulting residue was partitioned between et hyl
deetlalNeOdhy 2@3@@7 foypd 22§i#¥éous 20 phase was separ at ed
and | yophilized to afford the title conpound as a
white powder (2.96 g, 99%yield). 1H NVR (500 MHz,
CD3COD) 8 ppm 9.51 (1H Ingymedia®8774W, s), 7.85 (1H,

dd, J= 8.5, 5.8 Hz), 7.68 (1H, dd, J= 8.8, 2.4 Hz),
7.49 (1H, td, J=8.3, 2.4 Hz), 4.20 (2H, s). LCMS

(M-H) Bah colufio oI ONS b R3308g, Sooumeiol)i3etifhydrofuran (10
mL) and dimethylformamide (20 mL) was added, portionwise, NaH (1.3 g, 51 mmol,

95%). The mixture was stirred at room temp for 30 min. 2,4-Difluorobenzonitrile
(7.6 g, 55 mmol) was added and the mixture stirred at 85° C for 3 h. The white
mixture was concentrated and purified by flash chromatography eluting with 0% to

10% ethyl acetate/hexanes to give intermediates 77 and 78.

Intermediate 77

4-Fluoro-2-1,2, 3-triazol-2-yl-benzonitrile. White needles (0.34 g, 3% yield).
1H-NMR (300 MHz, CDCl;) & ppm: 7.92 (2H, s), 7.88-7.79 (2H, m), 7.19-7.12 (1H,
m). LCMS [M+H]+ calcd for CoHgN4F: 189.05; found: 189.12.



WD 2005/ 118593 PCT/ US2005/ 016473 112 Internediate 70
F NH2 NN/ ~3J N 5 (2-Fluoro-4-(I1H1,2,4-triazol-1

wQ kgophessysd ) f net hanam ne hydrochl oride. The tiPCBUS2005/016473
conmpound can be prepared frominternedi ate 68
according to the nmethod desggi bed for the synthesis
of internediate 69. Wite powder (79%yvyield). 1H NWR
(500 MHz, CD3CD) S ppm 8.46 (1H, s),
7.80 (1H dd, J= 8.6, 5@"%@5’&%77864 (1H, dd, J= B8,
2.4 Hz), 7.44 (1H, td, J= 8.3, 2.6 Hz), 4.17 (2H, s).
LCMS 10 (M+H) cal cd for COHLONAF: 193. 08; found:
193.16. Internediates 71-74 internedi ates 71-74 were
prepared using the procedur cN\ped for the 15
synthesis of internediate 6 Internediate 71 CO N
CN il: F 20 4-Fl uoro-2,mnypt '
(500 MHz, CDC13) 6 ppm\.Z{55 (1H, dd, J= 8.5, 6.4
Hz), 6.71 (1H, td, J= 8.1, 2.3 Hz), 6.67 (1H, dd,
J=11.0, 2.4 Hz), 3.88 (4H, t, J= 4.6 Hz), 3.22 (4H,

207, 08 FhghiiL S g 2 e iy se, Yig yld GO 1% vield)
R MR2RBBMIE ATBCL § PphoP BOBIEGE @iIE nfR 7.86 (2H, ), 7.74-7.69 (1H,

m).

Intermediate 79

7\

N

N, 7

N
F

4-Fluoro-2-1,2,3-triazol-2-yl-benzylamine hydrochloride. Intermediate 77, 4-
fluoro-2-1,2,3-triazol-2-yl-benzonitrile, (0.34 g, 1.8 mmol) was dissolved in ethanol
(50 mL). IN HCI (10 mL)was added along with a catalytic amount of 10%-Pd-C.
The mixture was shaken under Hy, at 55 psi for 4 h after which it was filtered through
Celite and concentrated to give the title compound as the corresponding HCI salt.
Yellow solid (0.402 g, 98% yield). 'H-NMR (500 MHz, CD3;0D) & ppm: 8.13 (2H,
s), 7.87 (1H, dd, J=4.9, 2.6 Hz), 7.73 (1H, dd, /= 4.9, 2.6 Hz), 7.34 (1H, td, J= 8.2,
2.7 Hz), 4.35 (2H, s). LCMS [M+H]" caled for CoHioN4F: 193.08; found: 193.16.

Intermediate 80

F

NH,
N

N
7
N

—



CN QA 5 4-Morpholino-2-fluorobenzonitrile. 1H NWR
(500 MHz, CDC13) S ppm 7.42 (1H, dd, J= 8.8, 7.6

wo200518568 (1H, dd, J= 8.8, 2.4 Hz), 6.56 (1H, pddyS2065/016473
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12.8, 2.4 Hz), 3.84 (4H, t, J= 4.9 Hz), 3.28 (4H, t,
J= 4.9 Hz). LCMS (M+H) cal cd i? Cl 1 H 12N20F:
207.09; found: 207.19. 10 Int1 mediate 73 CO N NH2 F

4- Fl |

byt ocHT GTET- IR, N 8- e dspipgying: it coggpound

(@aﬂ betprepbred7fr&n PJ‘K’r)srmgm221:@ 78 12'-|ﬂu61d>-4-1 ﬁlﬂtr@zoﬂz-@diﬁéﬁzomtrﬂe
7702 (1H m), 4.28 (2H, s), 4H, bs). 3,03

ameprdm)to the Mo p rcn’aiecfér mm@d@ne m NSBER (390 Mz,

z‘élésﬁ@aééé@zéeﬁﬂ%%% R i1 U ol 5.8t 26 2.

OLCN@O%%QM ) dRidhepe mn%mhf&madm3 14 NVR (500
> Lppm E»;HRFJ t, J= 8.2 Hz), 7. 62((1H
d,J—76Hz 58(1Hd J—82Hz)426(2Hs)
4.11 (4H, t, J= 4.4 Hz)

. J= 4.4 Hz). LCMB
(MrH) cal cd for 011H16|\E’6 eg’fge%?i §4 found: 211.23. 5
Internediate 75 o OGS, N CN

A solution of 2,4-difluorobenzonitrile (7.07 g, 50.8 mmol) and 3-methyl-1H-
1,2,4-triazole (4.22 g, 50.8 mmol) in N,N-dimethylformamide (45 ml) was treated
with powdered anhydrous potassium carbonate (10 g) and the resulting mixture
stirred at 22 °C for 18h. The solid was then filtered and the filtrate concentrated in
vacuo. The residue was diluted with ethyl acetate, washed with water and brine, then
dried over anhydrous magnesium sulfate and concentrated. The resulting mixture
was purified by a combination of chromatography on silica gel (elution gradient of

ethyl acetate in hexane) and reversed phase silica gel to yield intermediates 81-84.

Intermediate 81

5/"3

N
jon
F.'

4Fluoro-2-(3-methyl-1H-1,2,4-triazol-1-yl)benzonitrile. White crystals (ethyl
acetate-hexane); mp 117—118 °C. '"HNMR 400 MHz (CDCls) § ppm: 2.54 (3H, s,
CHa,), 7.24 (1H, m, CH), 7.62 (1H, dd, J = 2.5 Hz and J = 9.1 Hz, CH), 7.84 (1H, dd,
J=5.6 Hz and J = 8.6 Hz, CH), 8.82 (1H, s, CH). Anal. Calcd for C;oH7FN4: C
59.40, H 3.49, N 27.71; Found: C 59.25, H 3.32, N 27.81.



F 10 4-Fl uoro-2-(1, 1-di oxo-126-[1, 2]t hi azi nan-2
yl )benzonitrile. To a m xture of

wWQ20bs5d1gshbaior obenzonitrile (10.0 g, 72 nmmol ) anBCT/US2005/016473
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1, 1-di oxo- 1A, 6-[1, 2] thi azin-2-ane (8.84 g, 65.4 nmol)
in 1:1 tetrahydrofuran/dinet formam de (40 nL) was
added potassium carbonate (9.0 g, 65.4 mmol). The
m xture was stirred at 98?th%1§ h then filtered
and concentrated. The re %urifi ed by flash
chromat ography 15 (Si02) eluting with 10% 50% et hyl
acet at e/ hexanes foll owed by recrystallization from
hot ethyl acetate/hexane to/giye the title conpound as
white needles (0.537 g, 3% ). 1H NMR (500 MHz,
CD30D) 8 ppm 7.70 (1H, dd, 80@’ 5.8 Hz), 7.30
(1H, dd, J= 8.8, 2.4 Hz), 7 2 (1H, m, 3.27 (2H,
t, J= 5.3 Hz), 3.33 (2H, t, 6.1 Hz), 2.40-2.35
(2H, m, 2.05-2.01 (2H, S (M+H) cal cd for
C, 1H16N20F: 20 255.06; found: 255.19. Internediate 76
o~ OS01, N NH2 F 25 WD 2005/118593 PCT/ US2005/ 016473
115 (44-Fiuso Q- B=-tadthil- H‘IIG}(ZM “Yakro]-1 )2 )ehdoattv ifa nWhite crystals

phenyl ) met hanam ne 3% ochloride. |nter msgl ate

3

4(e%hyd,| @@Qﬁat?h@&anf),dnm%o 1%6°€ 1 ENMR; 409 MH7 (6DCL) 6 ppm: D36 (3H,

1 — | &
SR PR b g £ 22 g B i,a—i&f'%%ae%%%%o@%»?@l (g,
add] Ja= 5818 aﬂdi Je= 60 ICH)f 8.06 ¥4 Ids, CH)TAealniCulcdrfer Gasl;BN,: C
shaken_ under drogen_at 55 psi for 4 h then filtered
t?ﬁ-&drﬁ3é&Nt2€y7alnEO‘é‘%ﬂa€e$ﬂ Patled 70y itle the title
compound as white solid (1.58 g, 100%yield). '"H NWR
(300 MHz, CD3OD) 8 ppm 7.61 (1H, dd, J= 8.4, 6.2
Hz), 7.38 (1H, dd, J= 9. 3nte@n&dide®3 7.28 (1H, td, J=
8.2, 2,7 Hz), 7.26 (2H, dd, J= 21.4, 13.7 Hz),
3.93-3.84 (1H, m, 3.50- 3.41 (3H, m, 2.40-2.31 (2H,
m, 2.04-1.96 (2H, m. LCVS [ MgH + calcd for 10
Cl11H1I6N206FS: 259.087; found: 259.2¢4. |nternediates
77-78

/\
N7 N
N

.

2-Fluoro-4-(3-methyl-1H-1,2,4-triazol-1-yl) benzonitrile. White crystals
(ethyl acetate-hexane); mp 133-134 °C. 'HNMR 400 MHz (CDCl3) & ppm: 2.52 (3H,
s, CHs), 7.61 (1H, dd, J =2 Hz and J = 9.1 Hz, CH), 7.67 (1H, dd, J=2 Hzand J =
9.6 Hz, CH), 7.79 (1H, dd, T = 6.5 Hz and J = 8.6 Hz, CH), 8.56 (1H, s, CH). Anal.
Calcd for C1oH7FN4: C 59.40, H 3.49, N 27.71; Found: C 59.42, H 3.24, N 28.41.

Intermediate 84

F

//L @(CN

N N
\=N
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To a solution of 1H1,2,3-triazole (3.5 g, 50.7 nmol)
in tetrahydrofuran (10 15 nlL) and di net hyl f onnam de

W@ 2@5tmi8s93vas added, portionw se, NaH (1.3 g, SHCTHT®1005/016473

95% . The m xture was stirred at roomtenp for 30 mn.
2,4-Difluorobenzonitrile £ 0, 55 mMol) was added
andthe m xture stirred at 8]5Cfor 3 h. The white

(r:n h;(éﬁ%e ozNa %%-){? euéyl ?{&Faﬁt{g& oL } ybgﬁg/o% {lh %Ghlte crystals

%&ﬁﬁ%@{a&eﬁ@ﬁﬁ@ h% - 9'@3"@ ﬂH@JMRduoetMHz Z@Dang §apm: 2069 (3H, s,

I'ntermedi ate 7
c}ED,ubM}Jz;ssz 8 2 @Izlbw& (9H1 ﬂé.nTzoﬁJStHZ pred T 6§ Hz, CH), 8.00

e s B

)22, NG I\/H-|—|]+ cal cd for COH6NAF: 189. 05; found:
189.12. V\D 2005/ 118593 PCT/ US2005/ 016473 116
Internmediate 78 F (L(N NON/ N5

2-Fluoro-4-1,2,3-triazol nitrile. Wite

solid (0.097 g, 1%yiel d}& ‘ﬂfﬁgﬁfﬁ) 300 mMHz, CDC13) 8

ppm 8.03-7.95 (2H, m, 7.86 (2H, s) 7.74-7.69 (1H,

M. Internediate 79 10 NN, N NH2 F

4- Fl uoro-2-1, 2, 3-triazol - 2\yN- benzyl am ne

hydr ochl ori de. | nternedi at /, 4-

fluoro-2-1,2,3-triazol -2-ylI'Noenzonitrile, (0.34 g, 1.8

nmol ) was di ssolved in eth 15 (50 nL). IN HO (10
Iy

m.) was added along with a e anount of
10% Pd- C. E

(4-Fluoro-2-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl)methanamine
hydrochloride salt. Hydrogenation of intermediate 81, 4-fluoro-2-(3-methyl-1H-
1,2,4-triazol-1-yl)benzonitrile, (0.680 g, 3.36 mmol) gave 0.720 g (88% yield) of the
title hydrochloride salt as a white solid. 'HNMR 400 MHz (DMSO-ds) 8 ppm: 2.40
(3H, s, CHz), 4.02 (2H, m, NCH,), 7.50 (1H, m, CH), 7.62 (1H, dd, J =2.8 Hz and J
=9.3 Hz, CH), 7.84 (1H, dd, J = 6.1 Hz and ] = 9.1 Hz, CH), 9.00 (1H, s, CH).
HRMS (ESI") calculated for CioH;,FNy [M+H']: 207.1046; found: 207.1047.

Intermediate 86

{3
N

o
F

(4-Fluoro-2-(5-methyl-1H-1,2,4-triazol-1-yl)phenyl)methanamine
hydrochloride salt. Hydrogenation of intermediate 82, 4-fluoro-2-(5-methyl-1H-
1,2,4-triazol-1-yl)benzonitrile, (0.244 g, 1.20 mmol) gave 0.290 g (100% yield) of
the title hydrochloride salt as a white solid. 'HNMR 400 MHz (DMSO-ds) & ppm:



The m xture was shaken under H2 at 55 psi for 4 h
after which it was filtered through Celite and

w@ewsamssat ed to give the title conpound as theCT/US2005/016473
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corresponding HC salt. Yellow solid (0.402 g, 98%
yield). "H NWR (500 Mz, CD3Gb) 8 ppm 8.13 (2H, s),
7.87 (1H, dd, J= 4.9, 26Hz 7.73 (1H, dd, J= 4.9,

2 5 s Rt e Bl B

19:3. 7169 3 HA@OMRY0 At K, &) JE Hbi21z NIV # 8.6 HM)(&[)QS/ZIJ(BHQ@ CH).
PCT/ US2005/ 016473 117 érZ Fl uor o5 4- -triazol -

H 1
AR BARCASH T lcmlabesbion 61 INF s 3p ot Toungh 202 1641,
prepared frominternedi ate 78,
2-fluoro-4-1,2,3-triazol -2-yl-benzonitrile, according
to the procedure provideIiitermédidteB8edi ate 79. 1H NWVR
(300 MHz, CD30D) 8 ppm 8.05-7.96 (2H, m, 8.00 (2H,
s), 7.68 (1H, t, J= 8.2 Hz), 4.26 (2H, 5 s). LCM5
[ MkH] + cal cd for CO9HIONAF: 198.08; found: 193.14.
I nternmedi ates 81-84 A solutio
2,4-di fluorobenzonitrile (7.
3-nethyl-IH 10 1, 2, 4- ;é%: 4.22 g, 50.8 nmol) in
hhkdinethylfornan1de ( ) was treated wth
powder ed anhydrous potassiNim carbonate (10 g) and the
resulting mxture stirfed at 22 C for 18h. The solid
was then filtered and the filtrate concentrated in
vacuo. The residue was diluted with ethyl acetate,
was hed(ZV\thbz (W&t(énn%k}d—llﬁf il dd—m’dzehl —yblpheeni’l)wéranamine

bt et e B Rl Ay OB Ao
CPQQ%%Q&Ila?IWenQ&uﬁiIE' (@@2@% 1(09'119&%9 ggagé @QB@ BYO%Y, yleld) of the
et’hyl acetaté in hexane) and reverseé hase silica gel

tmle/hseirdchlmm@rsaﬁdns atvdste&bhéAFHNMthé)ﬂﬁéHz AD¥)-de) dppm: 2.38

Di3ThsrCBR: AP 2 uoﬁ?ﬁz&ﬁiﬁ%@%&%@ Lt PA%kd Y =2 e

and J =9 Hz, CH), 9.29 (1H, s, CH). MS (ESI") m/e 207 [M+H"].

5928 nmol ) and

Intermediate 88
N
/R
Ly
@fw
F

4-Fluoro-2-imidazol-1 -yl—bénzonitrile. To a solution of imidazole (4.45 g,
65.4 mmol) in tetrahydrofuran (30 mL) and dimethylformamide (10 mL) was added
potassium carbonate (9.95 g, 72 mmol) and the mixture was stirred for 30 min at
room temp. To this was added 2,4-difluorobenzonitrile (10.0 g, 72 mmol) and the
mixture stirred at 90 °C for 3 h then at room temp for 2 days. The mixture was
filtered and concentrated and the residue was purified by flash chromatography
(Si0y) eluting with 20% to 70% ethyl acetate/hexane to give the title compound as



acet at e- hexane); np 117-118 C. I HNVR 400 MHz (CDC13) 8
ppm 2.54 (3H, s, CH3), 7.24 (1H, m CH), 7.62 (1H,

wa@leo5318%892. 5 Hz and J = 9.1 Hz, CH), 7.84 (1H, pCOySRB5/016473
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=56 H and J = 8.6 Hz, CH), 8.82 (1H, s, CH. Anal.
Cal cd for CLOH7FN4: C 59.40, E' 3.49, N 27.71; Found:
c 59.25, H 3.32, N 27.81. WO 2005/ 118593

SO SRR 108, P N e Tl B L

Y1 3PEnE i, l’IHé?SN\H'z}elW(%Ht @'ﬁ:8(735|6)ﬂz) 15, tJ 14Hz)
acet at - héxane) C. 1HNVR 400 Mz Q({
@rlﬁélo ﬁ\HsF

np
p'bm (13,867 £3H, HZE 7.20+1631 (24,30). LONIS GMHH] eal

(%;1 Hz,dﬁ@ 7.39 (1H m CH), 7.91 (1H,

Y6 Hz, CH), 8.06 (1H s, CH). Anal.

Cal cd for C10H7FN4 C 59.40, H 3.49, N 27.71; Found:
C 59.35, H3.70, N 27.77. 10 Internediate 83 F CN
N N N 15 2-Fl uor o- 4- ( 3Ingepgdiate 891 2 4-tri azol -
yl )benzonitrile. Wite crystals (ethyl
acet at e- hexane) ; rap 133 134 C 1HNMR 400 WMHz (CDCl13) S
ppm 2.52 (3H, s, 76N (1 H dd, J =2 Hz and J
= 9.1 Hz, CH), 767(1H f)J=2HzandJ= 9.6
Hz, CH), 7.79 (1H, dd, J = &5 Hz and J = 8.6 Hz, CH),
8.56 (1H, s, CH). Anal. oy, CLOH/FN4: C 59. 40,

H 3.49, N 27.71; Found: C f 3.24, N 28.41. 20
Internmediate 84 F rCN g4

(4-Fluoro-2-(1H-imidazo-1-yl)phenyl)methanamine) hydrochloride. The title
compound can be prepared from intermediate 88, 4-fluoro-2-imidazol-1-yl-
benzonitrile, according to the method provided for intermediate 79. Yellow solid, 'H-
NMR (500 MHz, CD;0D) & ppm: 9.39 (1H, s), 7.98 (1H, d, J = 1.5 Hz), 7.92-7.89
(2H, m), 7.63-7.59 (2H, m), 4.11 (2H, s). LCMS [M+H]" caled for C1oH1N3F:
192.09; found: 192.15.

Intermediate 90

1-(2-Cyano-5-fluoro-phenyl)-1H-1,2,4-triazole-3-carboxylic acid methyl
ester. To a solution of methyl 1H-1,2,4-triazole-3-carboxylate (27g, 215 mmol) in
dimethylformamide (170 mL) was added sodium hydride (5.53 g, 95%, 217 mmol)
and the mixture was stirred for 30 min. Added to this was 2,4-difluorobenzylnitrile
(30 g, 217 mmol) and the resulting mixture stirred at room temp for 60 h. The
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2-Fluoro-4-(5-nethyl-1H1,2,4-triazol-1

wQ@kdosamssenitrile. Wiite crystals (ethyl PCT/US2005/016473

10

15

20

acet at e- hexane); nmp 89-90 C, 1HNWR 400 MHz (CDC13) S
ppm 2.69 (3H, s, CH3), 7.4P7.55 (2H m 2 x CH),
7.83 (1H, dd, J = 6.8 Hz and J = 8.8 Hz, CH), 8.00

alynd o Wl e o e O ARy O oighn vas
leRirgteteaitattyBacetate Ahd\borddd pifasd @as washed with water (3X’s) and
?l}lglﬁg%q?l}qﬁidz MS- ne:}]h%!gclo A 11;%’@31 E[He geé%glgtrgsidue was purified by

i frai i 0 %
?ﬁgﬁ{[ {:‘J}%?lgﬁ% g?%)h%? 1%5? _@{uﬁﬁg kAthS3 084 tetrahydrofuran/20% CHTCIZ/SO %
heRank-tb pivezhd title yohpangion iviiienesdle(6B02,d 098 yRB) MFHNMR

Qe TRl o 8 Aol 48] | 7 Ruochlprie s o
G RsLBgkRAL 8e 0T, 0D { S UM TY Sl

T8N FB,: BY,.04] feurd: 24Hil.and J = 9.1 Hz, CH), 9.00

(1H, s, CH). HRWVS (ESf) cal culated for ClOHL2FN4
[ MFH+] © 207.1046; found: 207.1047. Internediate 86 20

#N_ NNN=2 F Intermediate 91
(4-Fluoro-2-(5-nmethyl-1H1,2,4-triazol-1

yl ) phenyl ) nzet hanam ne hydrochl ori de salt.
Hydrogenation of internedi gfe 82,
4-fluoro-2-(5-nmethyl-1H_2

1,2,4-triazol-1-yl) benzdhi t\ ke, (0.244 g, 1.20 nmmol)
gave 0.290 g (100% yi el d) t\he title hydrochloride
salt as a white solid. 1HN 00 MHz (DWVBSO-d6) 5 ppm

WO 2005/ 118593 PCT/ US2005/ 016473
NH,
F.'

Methyl 1-(2-(aminomethyl)-5-fluorophenyl)-1H-1,2,4-triazole-3-carboxylate.
The title compound can be prepared from intermediate 90, 1-(2-cyano-5-fluoro-
phenyl)-1H-1,2,4-triazole-3-carboxylic acid methyl ester 'H-NMR (300 MHz,
CDs0D) & ppm: 9.15 (1H, s), 7.80 (1H, dd, J= 8.8, 5.9 Hz), 7.71 (1H, dd, J=8.8,
2.6 Hz), 7.46 (1 H, td J=8.2, 2.6 Hz), 4.19 (2H, 5), 4.03 (3H, 5). LCMS [M+H]"
caled for C;;H12N40,: 251.09; found: 251.17.

Intermediate 92



120 2.42 (3H, s, CH3), 3.78 (2H, m NCH2), 7.58 (1H,
m CH), 7.67 (1H, dd, J = 2.8 Hz and J = 9.3 Hz, CH),

wWQa2®68/1(86b% dd, J = 6.0 Hz and J = 8.6 Hz, CH),PGI/BE22005/016473
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(1H, s, CH). HRWVS (ESf+) cal culated for CLOH12FN4
[ MkH+] @ 207.1046; found: 207;49€41. 5 Internediate 87
F NH2 NN N/ N (2-Fluor 0}1(3 methyl-1 H 1, 2,

g:,ﬂt tr | aég‘é{p%%-élféﬁhcgz ¥0 %E? AF 2?%6 ng{z-]é?(—))g e%zr'ogﬁzj;]}lgrfgg solution of
21 f biRo0r%- [(1 ]ﬂ%ﬁhﬁh -ahEH1.90 g, 14.4 mmogdlssolved in tetrahydrofuran (8
,4triazol-'1-yl ) benzonitfile, 1.09

giearl a0y 1essdedl o)L ofsdided i Hygddoin) g 08, 14.4

Sal t as Whlt ;3 %f% g OBH; 410|ﬂ0t alal\c{g&g6%ﬂgor§§%zommle

oé ?%m%i)%%d&ﬂéinu&%e sfirred 8t $°C 8 1 "fhé?mhj&ure%s
2 (ESI) mie 207 [ MFH*].

Ipartﬁmmd batveeeB 8thyl hbetate aghwater. 2T0he19ﬂ§anu@ rpba®waﬁ washed with

beq@ar};nter érf (an; SRR fﬂl’e ﬂti cﬁH_e)Wagﬁleuratgé Wl%t% %1 ethyl
Cﬂc%iényéx&ﬂé {m%wéi@le (tl%lg c%ﬁooﬁ@&a@@?«ﬁ@ bravat RE”I(0A7 g, 13% yield).

car bonat e and e m xture was
SH-NMR| (5Q§)rM:BIz @DCIQtS pmmc?rﬂ't-é#ﬁ (I Hom),7.32-%36 (AW da) 4.08-4.02

rﬁlét gg?ﬁfﬁ?égz mg ‘l%%f%%])oégﬂ- (ﬁ p1r%g%@dzg‘n(g%r B, 2.44-

gﬁn: BWszlt oif @H\RS), 2©ofll 84 nge%)an@M@ nvent T éfl@dfor
and resi due was purified by flash chromat ography
(G B2N-EOu$:i 2528 ftvnd0B8%13-70% et hyl acet at e/ hexane to
give the title conmpound as WO 2005/ 118593

PCT/ US2005/ 016473 121 white needles (1.1 g, 9%
yield). 1H NVR (500 MHz, tbéaledfiat89ppm 7.94 (1H, s),
7.84 (1H, dd, J=8.7, 5.6 Hz), 7.37 (1H, t, J= 8.7,
5.6 Hz), 7.37 (1H, t, J=1.4 Hz), 7.29 (1H t, J=1.1

Hz), 7.27-7.21 (2H n). L M-H] + cal cd for
C10H7N3F: o
=g

7 N
(0]
F
NH,

3-Fluoro-2-(1,1-dioxo-1A6-[1,2]thiazinan-2-yl)benzylamine hydrochloride.

The title compound can be prepared from intermediate 92, 3-fluoro-2-(1,1-dioxo-
116-[1,2]thiazinan-2-yl)benzonitrile according to the procedure provided for
intermediate 79. White solid, "H-NMR (500 MHz, CD;0D) & ppm: 7.56-7.52 (1H,
m), 7.40-7.34 (2H, m), 4.31 (2H, s), 3.98-3.93 (1H, m), 3.68-3.64 (1H, m), 3.42-3.39
(2H, m), 2.42-2.37 (2H, m), 2.03-1.92 (2H, m). LCMS [M+H]" calcd for
C11H;6N20,FS: 259.09; found: 259.18.



188.058; found: 188.12. 5 Internediate 89 NH2 F 10
(4- Fluoro-2-(IHimdazo-1 yl)phenyl) net hanam ne)

whyasocdshori de. The title conpound can be preper/es2005/016473

10

15

20

frominternedi ate 88, 4-fluoro-2-irnidazol-1-yl-
benzonitrile, according to t29 g4ethod provided for
internediate 79. Yellow soli H NWVR (500 MHz,

CD3CD) 8 ppm 9.39 (1H, H, d J= 1.5 Hz),
7.92-7.89 (2H, m, 7. 63%}%%""?%% , 4.11 (2H, s).
LCMS [ MtH] + cal cd for C OHLIN3F: 15 192.09; found:
192.15. Internediate 90 o0 O N N, NCN F 20

1- (2- Cyano- 5f|uorophenyh)-IhF1 2,4-triazol e- 3-car boxyl
ic acid nethyl ester. To aNsgfution of nethyl

1H 1,2, 4-triazol e-3-carboxyl afe (27g, 215 mmol) in
dlnethylfornan1de (170 an vSyadded sodi um hydri de
(5.53 g, 95% 217 nmol) andg e m xture was stirred
for 30 min. Added to this wa
2,4-di fluorobenzylnitrile 25 (30 g, 217 mmol) and the
resulting mxture stirred at roomtenp for 60 h. The
WO 2005/FLi@5931 Rt tridsa2b05l-batditigilel 22mimtutelnf e, 3ras

soorbR TR e pa 2 e ) ShyRodEaptie Rid ohe 155
OF Gl # t gtgﬂx?rﬁrlad%%az) nWdiReteitr&indndde 80 1%!19' wab §tiriél at 85

t hen dri concentrated. The resulting
r &6 ifatuieh. V\Aﬁelpwncémteedhobythe frésachite veasrpomidied gy dlably clfrsir@R)graphy

it 2 ek YT et it nae ThAT ROt vas

(RcBAtaBized 6nY hol Byl abblafRxane to give the title compound as white
needles (1.51 g, 54% yield). "H-NMR (500 MHz, CDCl3) & ppm: 8.50 (1H, d, J=2.4
Hz), 8.25 (1H, s), 7.69-7.67 (1H, m), 7.60-7.57 (2H, m). LCMS [M-+H]" calcd for
CoHgN4F: 189.16; found: 189.14.

Intermediate 95

[

N
N
F
\©ANH2

(3-Fluoro-2-(1H-1,2,4-triazol-1-yl)phenyl)methanamine. The title compound
can be prepared from intermediate 94, 3-fluoro-2-1,2,4-triazol-1-yl-benzonitrile. 'H-
NMR (500 MHz, CD30D) 6 ppm: 9.61 (1H, d, /J=2.9 Hz), 8.79 (1H, s), 7.82-7.74
(1H, m), 7.67-7.57 (2H, m), 4.14-4.13 (2H, m). LCMS [M+H]" calcd for CoH;oN4F:
193.08; found: 193.16.
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(300 MHz, CDC13) 8 ppm 8.92 (1H, s), 7.85 (1H, dd, J=
8.8, 5.5 Hz), 7.67 (1H, dd, J= 8.8, 2,6 Hz),

WO 2®4A152% (1H, m), 40.3 (3H, s). LCVS [ MtH| + pel/Us20h8016473

C11H8N4F02: 247.06; found: 247.11. 10 Internediate 91
o O/ N N, N & NH2 FI\/EEWI

1-(2-(ai ninoynethyl)-5
fluorophenyl)-1H1,2,4-tyiazol.e-3;scarboxylate. 15 The
title conpound can be préﬁingl 9@1internediate 90,
1- (2-cyano-5-fl uoro-
phenyl)-1H 1, 2, 4-tri azol e- 3-carboxylic acid nethyl
ester 1H NVR (300 MHz, Oy) 8 ppm 9.15 (1H, s),
7.80 (1H, dd, J= 8.8, 5.9 N 7.71 (1H, dd, J= 8.8,
2.6 Hz), 7.46 (1 H, td J= 8.2, 2.6 Hz), 4.19 (2H s),
4.03 (3H, s). LCVM5 [ MHH] + @Nfor CL1H12N402:
251.09; found: 251.17. 20 rmediate 92 o S // ~N
OF 5 CN WD 2005/ 118593 P S2005/ 016473 123
3-Fluoro-2-(Il,!-dioxo-126-[F 2] t hi azi nan-2

yl )benzonitrrile. To a solution of
1,1-dioxo-la,6-[1,2]thiazin-2-ane (1.90 g, 14.4 mmol)

di ssol i Nt drof uran,{ 8 a -

i o W ot RarTHLE DAt B b ralrlie SR uspension gf 2.5
(Rf13@benzolfde (4.4 32 385@hthopRdd 1 [Pp4-magblersediini $ale@.6 @r40
20 mn. To this was added 2, 3-di fl uorobenzonitrile 5

(amol)gn dimethylfarpamidm@Ormb) whsdhasitas 80 Edar 42 hodhergagtion

2 h. The m xtur artitione A
ot 8 Mt B Ehpe B LT RO B ERRUEE R ey 0 x 30
WAt pind@tieheyBO BE.)! then deied CeaS0a), Elterelitad sohdcdtrargitd give a
was triturated wth 1:1 ethyl . i
white solid which was purified by flash’column chromatography (SiO>) using 1:1 to
3:1 ethyl acetate/Hexanes to afford the title compound (2.98 g, 49% yield) as a white
powder. "H NMR (500 MHz, CDCl,) &: 8.70 (1H, s), 8.18 (1H, s), 7.76 (1H, dd, J =
9.0, 4.8 Hz), 7.55 (1H, dd, J = 7.3, 2.8 Hz), 7.51-7.47 (1H, m). LCMS (M+H) calcd

for CoHgFN4: 189.17; found: 189.10.

Intermediate 97
L\
NH,

(5-Fluoro-2-(1H-1,2,4-triazol-1-yl)phenyl)methanamine hydrochloride. A
solution of intermediate 96, 5-fluoro-2-(1H-1,2,4-triazol-1-yl)benzonitrile (2.94 g,
15.59 mmol) in ethanol (100 mL) and IN HC1 (50 mL) was degassed by bubbling N,.
Then, lO%Pd)C was added, the flask evacuated and vented to H, three times and left
on a Parr shaker under a H, atmosphere (40 psi). After 6 h, the reaction mixture was

filtered, concentrated and the aqueous solution Iyophilized to afford the title



acet ate/ hexane to give the title conpound as a pale

brown solid (0.47 g, 13%yield). 'HNW (500 MHz,
weDE13)858B ppm 7.47-7.45 (1H, m), 7.32-7.36 (Z2PCT/OH2005/016473

4.08-4.02 10 (1H, m, 3.57 (1H, td J=13.0, 3,7 Hz),

3.40-3.34 (1H, m, 3.32-3.27 é% : 2 44- 2.32 (2HF,

m, 2.04-1.97 (2H, nm, 1.90- 1 4 1H LCVS [ M+H] +

KT R R Lk PR tq\ﬁ%%deﬁlﬁ{zcmu&%ﬂ)ééﬁcd%r CsHiFNy:

3981090 famd: (93.15.di oxo 126-[ 1, 2] t hi azi nan- 2
yl) benzyl am ne hydrochloride. The title conpound can

be prepared frominternedi ate 92,

3-fluoro-2-(1,1-dioxo- 2@Q...,

1X6-[ 1, 2] t hi azi nan-2-yl) enzom t ¥i ?e according to the
5 procedure provided for internediate 79. Wite solid,

'"H NVR (500 Mz, CDSOD)me 7.56-7.52 (1H, m,
7.40-7.34 (2H, ,431(2”; 3.98-3.93 (1H, m,
3.68-3.64 (1H m, 3.42-3.89-N(2H, m, 2.42-2.37 (2H,

m, 2.03-1.92 (2H n . LCI\/IS [I\/H-@+ calcd for

C11HI6N2Q2FS: 259. 09; found FNL8. 25 WD 2005/ 118593
PCT/ US2005/ 016473 124 | nt pdiate 94 ) N, ,N F CN

5 3-Fluoro-2-1,2,4-triazol - Y yl -benzonitrile. A

m xture of 2,3- difluorobenzylnitrile (2.27 g, 16.3

nmmol ) and triazole sodiumsalt (1.33 g, 14.8 mol) in

t et r ahdHBINR, 4T r{dBolnl-y]) bandordinivet Aysufsmnmm ofé- ﬂq@obcm;ylmtnle

183 G a5 A e ot S Gk oprapRY Vorasld B
10 eﬂeﬁ%ﬂgrag dfMénfU%éﬂ/y AR foﬁﬁﬁhﬂte?wﬁf@%@% d0&or 18 h. After

I SO roduct” was 10 recrystallized from hot ethyl
aaeliag end emmeatratmg theeprochmt wias brystedined dirorh het GiiGlghexane (1:1)

Bﬁegfﬁ(il\lf e%g&ljle aur?cgg/so 1te 011d (H 2%' 168‘9 143\{'_? ’1H%1?3e30§ MHz,
CDCls) 0 ppm: 8.74 (1H, s), 8.16 (14, s), 7.82 (1H, dd, J=4.9,1.3 Hz), 7.77-7.25
(2H, m), 7.57-7.51 (1H, m). LCMS [M+H]" caled for CoH7Ny: 171.06; found:

15 171.12.

Intermediate 99

N
LN\

”

(2-(1H-1,2,4-Triazol-1-yl)phenyl)methanamine hydrochloride. Intermediate
98, 2-(1H-1,2,4-triazol-1-yl)benzonitrile (4.25 g, 25 mmol) was dissolved in ethanol
(50 mL) and 1N HCI (25 mL). 10% Pd-C (1 g) was added and the mixture shaken
under H, for 2 h at 50 psi. After filtration through Celite and concentration, the

20

25  residue was triturated with diethyl ether and the title compound was collected as a

white solid. (3.94 g, 75% yield). 'H-NMR (300 MHz, CD;0D) & ppm: 9.01 (1H, s),



Hz), 8.25 (1H, s), 7.69-7.67 (1H, m, 7.60-7.57 (2H,
m. LCVMS [ (MH] + calcd for COHEMNAF: 189.16; found:

was®wsa18s935 Internediate 95 //- N >, N F NH2PCT/US2005/016473
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(3-Fluoro-2-(1H1,2,4-triazol -1 yl)phenyl ) net hanam ne.
The title conmpound 20 can b%?repared from
i nternedi ate 94,

(sobtEhe). sate) Wighht & Gt SRS T e v

(117|'5109sfouna B.17. 74 (1H m, 7.67-7.57 (2H m,
4-4.13 (2H, m. LCVMB [ M+H + cal cd for CO9HLOMNF:

193 08; found: 193.16. WD 2005/118593

PCT/ US2005/ 016473 125 | 96 NN CN F 5
5-Fluoro-2-(1H1, 2, 4- trllggeo gﬁq{e&g(@enzonitrile. A
suspensi on of 2,5- diflurobenzonitrile (4.5 g, 32.35
nmmol) and 1, 2,4-triazole sodiumsalt (3.6 g, 40 nmol)
i n di nethyl formani de (40 Ws heated at 80 C for 15
h. The reaction mixtureQGsas then cooled, diluted with
CH2C12 (200 nL), washed V\A({)’thvater (3 X30 nL) and
brine (30 nmL), then dried (MagSQA&,, filtered and
concentrated to give a 10 i SOW‘I d whi ch was
purified by flash colum chrofit ography (Si 02) using
1:1 to 3:1 ethyl acetate/ Hexanes to afford the title
compound (2.98 g, 49%yield) as a white powder. 'H
g"vs 6( (5%_) 8;] 'yggzoxg:%d ?) Z‘gﬂzzcﬁmw i—%lb‘ben%)mtrﬁe 1ﬁdﬁé<ﬁao asgo’lutlon of
71,B-dickoBl , hthiazidadel(3 B.745] 26 hnohjin din@ﬂ@lfdvmm)mdm@é dnL)f was

Cg(HG wn%@lcﬁelﬁ) ]6;5 gf %j ?n(%nollgg A)}and t g rrlm%u?er S 1r9eldaa}t roogrrz temperature
for 15 min. 2-Fluorobenzonitrile (3.37 mL, 31.3 mmol) was added and the mixture

stirred at 80 °C for 18 h. The mixture was cooled, diluted with water and extracted
with ethyl acetate. The organic phase was washed with water and brine, then dried
(Na,S0,) and concentrated. The residue was purified by flash chromatography
(Si0,) eluting with 10%-100% ethyl acetate/hexane. The isolated solid was
recrystallized from hot ethyl acetate/hexane (2:1) to give the title compound as white
crystals (4.15 g, 70% yield). 'H-NMR (300 MHz, CDCl3) & ppm: 7.70 (1H, dd, J =
7.7,1.1 Hz), 7.64-7.53 (2H, m), 7.41 (1H,td, J=7.3, 1.6 Hz), 3.72 2H, t, J=5.5
Hz), 3.32 (2H, t, J = 6.0 Hz), 2.40-2.32 (2H, m), 2.05-1.97 2H, m). LCMS [M+H]
calcd for C11H5N,0,S: 237.06; found: 237.10.

Intermediate 101

I °N

O



20 (5-Fluoro-2-(1H1,2,4-t7-iazol -1
yl ) phenyl ) met hanam ne hydrochl oride. A solution of

WO niosnmssel at e 96, PCT/US2005/016473
5-fluoro-2-(1H1,2,4-triazol -1-yl)benzonitrile (2.94
g, 15.59 nmmol) in ethanol (;3Q0 niL) and IN HO (50 ni)
was degassed by bubbling N2."7 Then, 10%°d/ C was added,

he fl d ) h i d
ert 2ok dopsod R Br gt o e s PR pe )
fdiSleafiudnod BE1HERRLS O KA SRS Bbekiohlileed 63 ¢, 1114

concen e aqueous solution |yophilized to

Aifdly wad fiesdlidd ia eM@nan@50 ti95@8 INHCUSZ00E).0Added3o thive

TR o0 i R B RSB s RS hrtin
%/h?@%lr@gﬂt@hﬁllﬂ%&géd bi J¥Ebnfatién gae-the #tld vdiba@ ask white solid

nzonitr suspensi on of 2-fluorobenzylnitrile

(23932>g,995%§idlmmiﬁ-mﬁ (20@MHZ, ABOINS mod 164 Tt(4ipmy, 4.30
27 [ in.l m.
o e B L Rk SR 3% () 205
gf}gggggfrﬁ.znjgcd&@mr%ka%r & N8 Y CEA VDS found: 241.10.

ot CH2Cl2/ hexane (1:1) to give the
title conpound as a white solid (4.25 g, 100%yield).

1H NMR (300 MHz, CDC13) .S 4 (1H, s), 8.16
(1H, s), 7.82 (1H dd, @eﬂﬁgf,gf?gorz—u), 7.77-7.25 (2H,

m, 7.57-7.51 (1H, m. LCVM5 [ MtH] + cal cd for COH/N4:
171.06; found: 15 171.12. Internediate 99 N~-N NH2 20

(2-(1H 1,2, 4-T7i azol -1 yl ) phenyl ) net hanami ne
hydrochl oride. Internedi atex 988~
2-(1H1,2,4-triazol -1-yl ) Henzoni trfle (4.25 g, 25

mol ) was di ssolved in gt (50 nmL) and 1IN HC1l (25
m). 10% Pd-C (1 g) was added and the m xture shaken
under H2 for 2 h at 50 psi. After filtration through

Celite,_ and.concentratign, .th ' RS\ mixture of 3.5-
ri turBeeR PR H et YD e R R DR MEPE R e of 3
\2utObic B RkriRs(121 g Woith@oBptird. HC3 (4mb), and 398/4/P&ICdR00 mg)
"H NWVR (300 MHz, oD) 8aﬁ)(pm 9. O]h 1H, S%rﬁ .

in 1:1 ethanol/tetrahydrofuran was shaken under a hydrogen a osphere (50 psi) for
5h. The reaction mixture was filtered and the ethanol removed in vacuo. The
remaining solution was Iyophilized to afford an off-white solid (2.16 g, 100% yield).

LCMS (M+H) caled for CgH7F2Ny: 145.06; found: 145.12.

Intermediate 103

(5-Chloropyridin-2-yl)methanamine. A solution of 5-chloropicolinonitrile
(3.8 g, 27.43 mmol), conc. HC1 (3 mL) and 10% Pd-C (1.0 g) in ethanol (100 mL)
was shaken under a hydrogen atmosphere (40 psi) for 2h. The reaction mixture was
filtered, concentrated and the resulting residue taken up in satd NaHCO; (50 mL) and
extracted with CH,Cl, (4 X 25 mL). The combined CH,Cl, layers were dried



10

15

WD 2005/ 118593 PCT/ US2005/ 016473 127 8.32 (1H, s),
7.78-7.64 (4H, m, 4.15 (2H, s). LCVMS [MH + cal cd for
wEAdT/1M8$93 175. 09; found: 175.17. |nternedi at ePdD0S2085/016473
ZZsO 1i N OdfN 2 -(1,1-D oxo-126-[1, 2]thiazi nan-2

yl )benzonitrile. Added to a g@ution of
1, 1-di oxo[ 1, 2] t hi azi nane (3. 2 g, 25 mol) in

WM ?erg%%lgfg co&%&r?t{aﬁt 3 t&"@‘? utrl‘lg tlzltg %b glgﬂéfff{té eggell(ogv &Y?Z Og,

tsalwgfea% UL@Ms‘ QI+ Hp caltd for 23 AkON0 beme@rfotmid |1e3(03 H—]?NMR (500
was added and the m xture stirr

BAHE EDCI iim: Fos- Ao (LSS G601 (L Harm) T 8 7o (hL, m),

Eﬁgggﬁﬁaglggéﬁggsgf with ethyl acetate. The organic
th water and brine, then dried
(Na2SO»4) and concentrated. The residue was purified by
flash chronat ogr aphy 15 Si02). eluting with 10% 100%
et hyl acet at e/ hexane. trmgfligteeP4sol i d was
recrystallized fron1hot et hyl acetate/hexane (2:1) to
give the title conpound as white crystals (4.15 g,

70% yi el d). 1H NMR (300 3 8 ppm 7.70 (1H,
dd, J= 7.7,1.1 Hz), 7.64- (2H, m), 7.41 (1 H td,
J=7.3 1.6 Hz), 3.72 (2A ¥ TN 5.5 Hz), 3.32 (2H,
t, J= 6.0 Hz), 2.40-2.32 (2H, ), 2.05-1.97 (2H, ).
LCVB [ MrH] + 20 cal cd for CL1HL2N202S: 237.06; found:

237. 105l |j- 80180l dbbnz i dle. |N2 Whs $asb¥ddhrotigh Wehixture of 5-
2005/ 11 593 PCT US2005/ 016473 128

2fhjarpL-Dedbythenzanifrile (28Hi @ 2il harmo) BB éh-§] grdigenmol) and

hXﬂs‘ﬁ %51 I5 %[ llgl fimol) in CCls (845 mL) for 10 min after which the reaction was
heated at reflux for 8 h. After standing at room temperature overnight, the reaction
mixture was filtered and the filter cake washed with CCly (500 mL). The combined
filtrate was evaporated to give a yellow oil. Flash chromatography (SiO2) using 5-
25% ethyl acetate/Hexanes as eluent afforded the title compound (29.74 g, 66%
yield) as a pale yellow oil. '"H NMR (500 MHz, CDCl;) &: 7.55 (1H, dd, J=8.6, 5.2
Hz), 7.37 (1H, dd, T = 7.9, 2.8 Hz), 7.32-7.28 (1H, m), 4.61 (2H, s).

20 Intermediate 105

2-((1,3-Dioxoisoindolin-2-yl)methyl)-5-fluorobenzonitrile. To a stirred

25  solution of intermediate 104, 2-(bromomethyl)-5-fluorobenzonitrile (29.72 g, 139

mmol) and phthalimide (32.69 g, 222 mmol) in dimethylformamide (300 mL) was
added Cs,COs (67.87 g, 208 mmol). After stirring vigorously for 1 h, the reaction
mixture was poured into water (1.2 L). The precipitated product was filtered, washed

with water (600 mL) and methanol (150 mL) to give a white solid. The solid was



I nternedi ate 100, 2-(1, 1-dioxo-1?
6-[ 1, 2] t hi azi nan-2-yl)benzonitrile, (2.63 g, 11.14

worrewb)18503 di ssol ved in ethanol (150 nL) and 1PCHACE2003/@16473

10

15

20

25

m.). Added to this was 10% Pd-C (0.5 g) and the
m xture shaken under H2 at 5%zgpsi for 24 h. Filtration
5 through Celite foll owed by concentration gave the

kel 0'0%@1% at%%%g%t lg(zﬁg'ﬁg') gv.;méﬁzw%?‘aﬁ]gecé %%%%kﬁ Dayd the
(rgﬁturg St(l)l‘}éiz'&"% fb(oga)Aft& ﬁﬁmi’n &Ke ﬁ)lﬂurd"@las Dot aﬁd&ﬁteféﬂH The

m CVB [ MEH +
dfaltea: @akmwamasﬂa¢¢mt$o&atelz(590 11@2) msh @pd or wuuqvo afford the

S ecteptn b Fasadh e e S0 e s momdeny HARR (00 §ftz, CDCL)

>7t89r(9H°fid31-55 553 dIHZ)qu@r(scsoB o 181 ﬂ{(&d 4=@ 6 1532 Hz),
mol ), conc. (12 M) and 10% Pd-C 1
&t Bcial,/ddel F Ay arSonDs A2NAE., ghdkeh2. 2t ) as HagleﬂifCMS

AR it ConBombcngs 1 AL 08E B acto. e -

remai ni ng solution was |yophilized to afford an
off-white solid (2.16 g, 100%.yi el d) LCMB (MHH)
cal cd for C6H7F2N2: 145 Iéprmedighal06145. 12, 20
Internmediate 103 Z C Z'rN NH 25

(5- Chl oropyridi n-2yl ) met hanam ne. A sol ution of
5-chloropicolinonitrile @@ 8 g,cQ? 43 mol ), conc.

HGO (3 nL) and 10% Pd-C n et/hanol (100 nl)
was shaken under a hydr at (40 psi) for
2h. The reaction mxt ,. fllter d, concentrated
and the resulting reS|due taken up in satd NaHCO3 (50
m.) and extracted wth CH2Cl12 (4 X 25 nL). The

conbi ned CH2Cl12 | ayers re dried WO 2005/ 11859

PCT/ UQEUO@’IZDZ]%WO'MWIP bfban?qtq: t A5Bgpegsign 0§1ntermediate
O H Folsfy KR LNl D ARTBRUI BSICAFL M) i

cal cd
Cﬁh&&ﬂﬁ%mﬁxﬁﬁieqzo nﬂom wam{éd(mﬂtﬂ it Mfas/lélss@@e)d Tthhls was added

51 H _br d
ﬁegghyﬂrq@?%rlr(]ﬂ.po H;’Lg ang thygm ( . e rzace?i jn aygre(- te%é?& J’EI) omoath.

Hydrazine monohydrate was added to this and the reaction stirred for 8 h. The
resulting white slurry was left at ambient temperature overnight. To this slurry was
added di-tert-butyldicarbonate (6.55 g, 30 mmol) and the mixture stirred for 6 h at
room temperature. The reaction mixture was diluted with ether (100 mL), filtered
and the filtrate treated with activated carbon at 40 °C. After filtration and
concentration the crude product was purified by flash chromatography, using 20-30%
ethyl acetate/Hexanes as eluent, to provide the title compound (2.88 g, 58% yield) as
a light yellow powder. 'H NMR (500 MHz, CDCl;) &: 9.46 (1H, br s), 7.61 (1H, dd, J
=7.9,2.1 Hz), 7.34 (1H, dd, T = 8.2, 4.6 Hz), 7.22 (1H, td, J = 8.6, 2.4 Hz), 4.71 (2H,
5), 1.59 (9H, s). LCMS (M+H) calcd for C3H16FN,Oz: 251.12; found: 251.22.
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5 Intermediate 104 '~C Br F CN 10
2- (Brononet hyl ) - 5fl uor obenzonitrile. N2 was passed

W boosaefson m xture of 5- fluoro-2-net hyl benzonP@¥/UEm®05/016473

(28.51 g, 211 nmol), NBS (41.31 g, 232 nunol) and
AIBN (2.5 g, 15 mol) in CCl45(845 nL) for 10 mn
after which the reaction was eated at reflux for 8
h. After standing at ro te re overnight, the
reaction mxture was fi ?ng%S%ﬂ@che filter cake
washed with CCl14 (500 nmL). The conbined 15 filtrate
was evaporated to give a yellow oil. Flash

chr omat ogr aphy (Si 02) usi ngC§- 25% et hyl

acet at e/ Hexanes as el uent @ degl, the title conmpound

(29.74 g, 66% yield) as a e yellow oil. 1H NWR
(500 MHz, CDC13) S: 7.55(™ dd, J = 8.6, 5.2 Hz),
7.37 (1H, dd, J = 7.9, 2.8 Hz), 7.32-7.28 (1H, m,
4.61 (2H, s). 20 Internediate 105 CNp NF 0 2-((1,

3D Mo c B o ]
To S AAAS DL IS A YIRTERRAL A Found
SDofonofiasierdydhresd Witiinehmedioi 106] los-t2gl 7Zeyago-4139

| d phthalim .69 @, 222 ). i ..
Tt SoRReR L5 St o oAbyt
5@12 a8 tenffelRireS W ek 11 B0 thel AR RUShiktfr® K)va% C(Iizhcehﬂi‘e_!i_cﬁcé to give a

ction m-xt ure was poured I nto wat er . .
predoivpiit whiel wesaliksclvedvarsCHiOlt andad-conemsitrettd topfiprdihe ttle

tonerretit 5 T506% 1 dgals s BTN it or

t PNYP13 1007 fddndofsmeg.er / met hanol (2:1) to which was
added K2C03 (12 g) and the mixture stirred at 40 C.

After 30 min., the mxture was cooled and filtered.

The filter cake was wa | ter (500 nlL) and
dri ed under vacuumto af oe(r%la‘\élpta% iQ@itl e compound

(38.91 g, 94%vyield) as a white powder. 1H NWR (500
MHz, CDCl13) 5 S: 7.89 (2H, dd, J 5.5, 3.1 Hz), 7.76

(5.5, 3.1 Hz), 7.41 (1HP" =@, 5.2 Hz), 7.38
(1H, dd, J = 7.9, 2.8 Hz), (1H td, J =8.2, 2.8
Hz), 5.06 (2H, s). LCMB F @l cd for CL6HLOFN202:

281.07; found: 281.15.

(2,5-Dibromo-4-fluorophenyl)methanamine. A solution of 2,5-dibromo-4-
fluorobenzyl bromide (0.350 g, 1 mmol) in 7M NH3/MeOH was heated in a sealed
tube at 100 °C for 2 h. The reaction mixture was cooled and concentrated to give a
white solid which was dissolved in CH,Cl, and treated with Et;N (1 mL) then
concentrated. The resulting residue was triturated with ethyl acetate (25 mL), filtered
and concentrated to give the title compound (0.291 g) as a pale yellow oil. HRMS
(M+H) calcd for C7H7Br,FN: 283.94; found: 283.93.

Intermediate 109

s

F



Internmediate 106 10 CNO ~f N\ N\ FHO~ a
test-Butyl 2-cyano-4-fluorobenzyl carbai nate. A

waeempamshdn of i nternediate 105, PCT/US2005/016473
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2-((1, 3-di oxoi soi ndol i n-2-yl ) et hyl ) - 5-f | uor obenzonitr
ile, (5.6 g, 20 mmol) in 15;g¢jmethylfornmam de (20 ni)
was warmed until it was dissolved. To this was added

tetrah of ur. ' ] dyin a

b e no L AR el pADSIap B, TUING, BAROREA 0 2
qeed/1thiv)bdtizeniatid (1168 g edaholpwas tisssleed indd0 BLhetrablydrofuran
resulting white sl utﬁrl%wwas | eft at_ anbient tenperature

Apdrirepgr twithrl) ki 2M Mg2SaaBhis @i bepted at 60 °C for 2 hrs. Heating
Sxivést $idon ﬁéﬁl a%'&%ﬁ%]? R@eﬁﬁ gzt(ag E%ﬁioﬂsl%?égdmé)ﬁc%m;; t!%ﬁ é:autious

Xture stirrée room tenperat ure.
r RidGionT 4hK teb BChvasddiiidnal EdOWR0 migtwesradddddlistsked by ethyl
filtered and the filtrate treated, with activated .
aseBisn Lhe layprowepgsepprated) (Thy paespus lyer ¥ahiefle pas with IN

t r, urf.d g
SRR Rt R Rt et Mys0) ey,
edonestitratddamndrdoiet de vedue to ighted . 3poftbe title cOmBBuryl as5aAid (Yield =

%L)g%H ngBa(él%(l) Eﬁhﬁégﬁﬁﬁﬁgﬁ @'2%5 n§>5§80 ﬂ%i gd, J=2.4
O A e e

(M+H) cal cd for C13HL6FN202: 251.12; found: 251.22. WO
2005/ 118593 PCT/ US2005/ 016473 .. %Sﬁﬂl nt er redi ate 107
CNNH2 F jtr 5 2-(Ani noﬁ‘éetrﬂl?fh)a-% uor obenzonitril e
trifluoroacetic acid salt. A round bottom flask was
charged with internedi ate 106, tent-butyl 2-cyano-4-

fl uorobenzyl carbamate, (1.9N 7.591 mmol) then

treated with trifl uoroacetiesact N 20 nml) at room
tenperature. After 1 h, th act m xture was
concentrated to give a y oi | which was di ssol ved

in CHC13 and re-concentrated to afford the title 10
conpound (2.01 g, 100%yvyield) as a pale yellow solid.

LCVB (M?A'%i;1%%1|e%g/l)f-§)-jr‘luorobenzenamine hydrochloride. 2-Amino-4-

fluorobenzonitrile (Fritz Hunziker et al. Eur. J. Med. Chem. 1981, 16, 391) (0.300 g,
1.68 mmol), was dissolved in acetic anhydride (5 mIL) and the solution was stirred at
23 °C for 18 h. An additional portion of acetic anhydride (3 mL) was added to
dissolve the N-(2-cyano-5-fluorophenyl)acetamide. Then palladium (10% on
charcoal) (25 mg) was added and the mixture was agitated under H, (34 psi) for 72 h.
The Pd-C was removed by filtration on Celite and the filtrate concentrated in vacuo
to afford a bis-acetamide: LCMS (M+H)" m/z 225. This was heated at reflux with
HCI (6N, 10 mL) for 30 min. The acid was removed under reduced pressure to give
a solid which was crystallized from MeOH-ether to afford the title compound (0.120
g, 51% yield). 'H NMR (400 MHz, MeOD) & ppm: 7.51 (1H, m), 6.96(2H, m), 4.20
(2H, s).
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C8H3FN2: 151.07; found: 151.08. Internedi ate 108
B"CCBr NHS 1 5 F

W@ 20054 Diskoono- 4f | uor ophenyl ) met | zanam ne. A soPC/USW08016473

2, 5-di brono-4 fluorobenzyl brom de (0.350 g, 1 nmol)
in 7M NH3/ MeOH was heated in;# sealed tube at 100 C
for 2 h. The reaction m xture was cool ed and
concentrated to give a .20 whi tt% ﬁ?I id which was

di ssol ved in CrecL? and PFEIREACAITH B3N (1 n1) then
concentrated. The resulting residue was triturated
wth ethyl acetate (25 nL), filtered and concentrated
to give the title conpound (0.\291 g) as a pale yellow

oil. HRVMs (MH) cal cd f @ Br2FN: 283. 94; found:
283.93. 25 Internmediate 109 |N-1gN NH2 F WO

2005/ 118593 PCT/ US2005/ 016 132

4- Fl uor o- 2- r net hyl sul f anyl yl am ne. Under N2,

4-fluoro-2- (methylthio)Benzonitrile (1.67 g, 0.1 nol)
was di ssolved in 20 nL tetrahydrofuran and treated
with 10 nL 2M BH3. Me2S. This was heated at 60 C for 2
hrs. HeAliong2- (ﬁmopjirsaiimm-i] pbenzomdtrarl A KB Okl pressure vessel

G e T S YD B B S Zfdfiadan o
Rl | Queehnby), @sm@ (2208, @t@mﬂapad@ygr@nmym separ at ed.

The aqueous’ | ayer was nade basic with IN NaOH and

éaxs(d@bcladphwsphn@@mhzne (Klaetpém)r(aaﬁ § g A ngnolp éh dioxane (6 mL)

O3 thsnd pbor e o PERBE B Bl ot ©
Zﬁu@cure LELDIVER 1050€: s hCRS %lxﬁr@m cJolé’cD dfu@d vith dthyl
m 6.90 (1 H,_ dd, J=2.4 10 Hz) 75686(1H,n)386

(azemxe @)digxaa?, and then &I)e,recmxmhr@edltq 7Phe repwiting putiveg was
%%gcel}ll%tedgz‘n lx\;"c;clzuo a';dls151bj ected to column chromatography on silica gel with
hexanes:ethyl acetate (3:7) gradient as the eluent to afford the title compound as a
white solid (0.887 g, 87% yield): 'H NMR (400 MHz, CDCls) & ppm: 7.69 (1H, dd, J
=5.8, 8.6 Hz), 7.22 (1H, dd, J = 2.5, 9.6 Hz), 7.07 (1H, ddd, J=2.5, 7.6, 8.6 Hz),
3.96 (2H, t,. J=17.0 Hz), 2.62 (2H, t, ] = 8.1 Hz), 2.30-2.22 (2H, m); LCMS ("ESI,
M+ m/z 205.

Intermediate 112

N
jog
F

4-Fluoro-2-(2-oxopiperidin-1-yl)benzonitrile. The title compound can be
prepared according to the procedure provided for intermediate 111 'H NMR (400
MHz, CDCl3) 8 ppm: 7.71 (1H, dd, J = 5.7, 8.7 Hz), 7.14-7.06 (1H, m), 7.08 (1H, dd,
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2- (Am nonet hyl ) - 5f | uor obenzenam ne hydr ochl ori de.
2- Am no-4- fluorobenzonitrile (Fritz Hunziker et al.

weEewos/108593ved. Chem 1981, 16, 391) (0.300 g, RCBBS2005/016473

nmol ), was dissolved in acetic anhydride (5 nL) and
the solution was stirred at 128 C for 18 h. An
addi tional portion of acetic anhydride (3 nL) was

e 1t
added ¢ 0 129, $lks e e H‘ﬁr Haz():eZt%Ong%Iet I=63 %?r?gsulu% (41, m);

LIéM@ ano- 5-f[ tuorophenyl)

( dYESI:MJrH Oahz 195 ngy) was added and the nixture
was agitated under H2 (34 psi) for 72 h. The Pd-C was
renoved by filtration on Celite and the filtrate
concentrated in vacuo tipteahédp@ 1@a3bi s-acetam de: LCMVS
(MtH) + mlz 225. This was heated at reflux with HC
(6N, 10 nL) for 30 mn. The acid was renoved under
reduced pressure to give 25 solid which was
crystallized from MeOH et hér t afford the title
conpound (0.120 g, 51%yyi [ 1H NWMR (400 Mz, M=QD)
S ppm 7.51 (1H, m, 6.9 2I—i‘l m,n4. 20 (2H, s). WO
2005/ 118593 PCT/ US2005/ 0164.#3 3 Intermediate 111
OW N F 5 4-Fluoro-2-(2 pyrrolidin-1
yl)benzonitrile. A 48 nLgpressSure vessel containing
2-brono-4-fl uorobenzonitrile (1.00 g, 5.00 nmol),

2 pyrrolidi none (0.46 ni, 6.00 mMmol), Cs2CO3 (2.28 g,

o (i DR AR BHO SRR LA ERENE e, Theal)e upnsgpd gen e
Qreéffarsdinankdrding ﬁltbe(pmeec(lﬁe pfa)kz)dedmsmehe@aamdl it mngqmoo
for 15 m n. Pd2dba3 was introduced and the reaction

10
MR R Ch Sion: §t681@§ @d.flor 5§88/ HAnE 0% W dddl, hae-5, 7.6, 8.6

I d Jnt e
aedn 9 (T e s et v R Al o B R 2 T 01186
\(ﬂH,mMmCIeIISt(i*ESgd\/Iﬂ-H yaess3and subjected to col um
chromat ography on silica gel with hexanes: ethyl
acetate (3:7) gradient as the eluent to afford the
title conpound as a Wwhi 44 1GQ. 887 g, 87% yvyield):
1H NMR (400 MHz, CDC13) Ig%nﬁ‘?ﬁhh‘g.lég (1H, dd, J 15 =
5.8, 8.6 Hz), 7.22 (1H, dd, J = 2.5, 9.6 Hz), 7.07

(1H, ddd, J = 2.5, 7.6, 8 Hz), 3.96 (2H, t,. J =
7.0 Hz), 2.62 (2H, t, J .1 Hz), 2.30-2.22 (2H, m;
LCVMS C ESI, MH) mz 206 m’errred| ate 112
N
F

N-(2-Cyano-5-fluorophenyl)-N-methylacetamide. The title compound can be
prepared according to the procedure provided for intermediate 111 'H NMR (400
MHz, CDCl) 6 ppm: 7.79-7.75 (1H, m), 7.32-7.19 (1H, m), 7.10-7.07 (1H, m), 3.42
(0.6H, brs), 3.30 (2.4H, s), 2.32 (0.6H, brs), 1.91 (2.4H, s); LCMS (" ESI, M+H") m/z
193; HPLC: 94% (220 nm).



10

15

20

20 ON eN F 4-Fluoro-2-(2-oxopiperidin-1
yl )benzonitsrile. The title conpound can be prepared

wW@ewontisny to the procedure provided for interPEdUs1005/016473

111 1H NMR (400 25 MHz, CDC13) 6 ppm 7.71 (1H, dd, J
=57, 8.7 Hz), 7.14-7.06 (1Hgsm), 7.08 (1H dd, WD
2005/ 118593 PCT/ US2005/ 016473134 J = 2 4, 9.0 Hz),

3.65 (2H, t,. :57Hz J = 6.3 Hz),
2.05-1. 95 (4H m i"f‘éﬁﬁg‘tﬁ% mz 219.

I nternedi ate 113 50N ON F

4- Fl uor o- 2- ( 2- oxoazepan- 1-yl ) benzonitrile. The title

conpound can be prepared=agcording to the procedure
provided for internediate 11N 1H NVR (400 10 Mz,

CDC13) b ppm 7.68 (1H, dd, J_= 5", 8.6 Hz), 7.08
(1H, ddd, J = 2.5, 7.6, 8. 7 7.01 (1H, dd, J =
2.5, 9.0 Hz), 3.77-3.76 (2H_p, 2.75-2.72 (2H, m,

1.91-1.86 (6H, m; LCMS (+ ESI, MrH) m z 233.
Internediate 114 15 G -1IN N F

N (2- d
Ut e oS Lo PIRR b B g e BhngiiEeani brepared
pamo&hhgte tm pmwcmﬂe f)ﬂi;/édegtfgié Hi%’i\‘tl_r}@&ﬁtelﬂlll ;@Nyy% 9(@?%1}?@

nPMSp qe)- 57191@17 8? &{lfh)d,, I3 84A2Hzl d. ’Bﬁ{lfbsié)J =3.%30.8 224 H69-7.65

R PR OEh £l 38 B B T Rpes oot

ROFHUSR0051 016473

Intermediate 116
O
A
//, N

2-(2-Oxooxazolidin-3-yl) benzonitrile. The title compound can be prepared
according to the procedure provided for intermediate 111. 'H NMR (400 MHz,
CDCl3) & ppm: 7.71 (1H, dd, J = 1.5, 7.6 Hz), 7.68-7.63 (1H, m), 7.58 (1H, d, J=7.6
Hz), 7.38 (1H, dt, J = 1.3, 7.6 Hz), 4.57 (2H, t, ] = 7.8 Hz), 4.21 (2H, t, ] = 7.8 Hz);
LCMS ("ESI, M+H") m/z 189.

Intermediate 117
[ (0]
N/KO

jog
F



135 Internediate 115 o- ",> NN 5 2-(2-Oxoazetidin-1
yl )benzonitrile. The title conpound can be prepared

wW@ewontisny to the procedure provided for interPEdUs1005/016473

10

15

20

25

111. 1H NMR (400 MHz, DMBO-d6) S ppm 8.02 (1H, d, J
= 8.4 Hz), 7.76.(1H, dd, J—Ji.%, 7.8 Hz), 7.69-7.65
(1H, nm), 7.23 (1H, s), 4.04 (2H t, J = 4.8 Hz), 3.16

R el i %@5%'50&1%’%&( it fe%%fe vessel
yd’cm“m’gm’“"“%@‘l D Cer 6. provtdad arop: Bnpeiane (0390
S R koon (A0 - Lheby ndsmoos @26, 0dd mumolyin
e QWA wils @RadeB i brkorfibr 1€ ) il 0. 10 g, 015 mmol)
7Tw8s Hirpduekd2ihd (tRdd, the readtion ﬂmaml'dzwas helteiifat 0 ESIfor N8Hi) The

mz 189. 20 |nt e 117 d" J5CN F WO
ffg@g:@ois@@@égg ﬁl@iiqg@?g anq 4laen filtered through Celite. The
AroBUBE SRt X ARt il PERTRMD hfima® 48 M

pressufre vessel containin
chbommgmphbf warsiivergzowith hmtae{ dth@Dacgtat&(10D) tf®i7) gradient as the

PR roRGe iaeimoatioss sl s daa: sl S

DA ={ GOCHLS pURS TIRURRE A 12 18, B30, LR R B P2 o

tHe), ﬂdédﬂHodddnJm 216,e7 %7 begtdeed @, 70 -€7fldiz)18.2B CHNeT = 7.1

'f’%lﬁ)eﬁéw‘?ﬁ@g%g d W|th di oxane, and then

Intermediate 118
[ O
Ao
F’

3-(2-(Aminomethyl)-5-fluorophenyl)oxazolidin-2-one hydrochloride. 'H NMR
(400 MHz, MeOD) & ppm: 7.73 (1H, dd, J =6.0, 8.6 Hz), 7.43 (1H, dd, J=2.5, 9.5
Hz), 7.11 (1H, ddd, ] =2.5, 7.5, 8.6 Hz), 4.64 2H, t, J = 7.7 Hz), 4.17 2H,t, 1= 7.7
Hz), 4.14 (2H, s); LCMS (" ESL, M+H") m/z 211.

Intermediate 119

/©/\§N
F



resulting m xture was concentrated in vacuo and
subjected to columm chromatography on silica gel with

whewanessoet hyl acetate (1:1) to (3:7) gradi entPEEUSI¥65/016473

10

15

20

25

eluent to afford the title conpound as a white solid
(0.460 g, 50% yi el d) 1H vaRJ3 (400 MHz, CDC13) 8

ppm 7.73 (1H dd, J = g. 743(1H dd, J =
2.5, 9.6 Hz) 711(1Hdde l?e 11;5

4. 60 (%iflugro- 225(2-0 xpagetpﬁr} -]- A)bg_lgzopgple tTheJtlt cpMPO f§n be

L‘ﬂ%ﬁ&\%d E&%&dmﬁ%ﬂhe'ﬂr&ceﬁ&% pr&xﬂh&f B Hiainfedtat8 1175 fNMR‘{QOO

SMHz, O IE)Ephy8.D6 5HII udaf, Cbphl@rf)y 12)6oKay, G158d(il H; ad,drve8.6, 6.3 Hz),
¥drochlor|de 1H ,. MeQD) 6 8£?1 7.73

(147 (Hd, tdyT =8.% 2- 58HB) (21712 43 :(51@#2&&-2@ H, 3, 57 58 Hz); LCMS
2 ddd J—2.5, 7.5, 8.6 Hz), 4.64
gﬂ#ﬁ %Eiﬁ%£%9{L) 4.17 (2H, t, J =7.7 Hz), 4.14

(2H s) LCMB ( ESI, MrH) nlz 211. Internmediate 119

<0 N~ ~\N 25 F WO 200 /118 ?{ r / US2005/ 016473

137 4-Fl uoro-2-(2-oxoaze IFEﬁn?F ﬁenzonitri l e. The

title conpound can be prepared according to the
procedure provided for internmediate 117 'H NWVR (400

MHz, CDC13) S ppm 8.06 (1»@;@03 = 10.7, 2.6 Hz),
7.58 (1H, dd, J = 8.6, 6.3 7.87 (1H, td, J =

8.6, 2.5 Hz), 4.25 (2H, t, J =50 Hz), 3.26 (2H, t, J
= 5.0 Hz); LCMS 5 (+ESI, nRH191. I nternediate
120 O N\ NH2 F .

1-(2-(Aminomethyl)-5-fluorophenyl)azetidin-2-one hydrochloride. 'H NMR
(400 MHz, DMSO/D,0) & ppm: 7.54 (1H, dd, (t), J = 8.6 Hz), 7.25 (1H, dd, J=10.8,
2.5 Hz),7.17 (14, td, T = 8.6, 2.5 Hz), 4.12 (2H, s), 3.79 (2H, t, ] = 4.6 Hz), 3.09
(2H, t, T = 4.6 Hz); LCMS (' ESI, M+H") m/z 195.

Intermediate 121

] I},”’/o_sﬁ\%

(R)-2-(2-((tert-Butyldimethylsilyloxy)methyl)-5-oxopyrrolidin-1-yl)-4-
Jfluorobenzonitrile. The title compound can be prepared according to the procedure
provided for intermediate 111. 'H NMR (400 MHz, CDCl;) & ppm: 7.68 (1H, dd, T =
5.8,8.8 Hz), 7.19 (1H, dd, J = 2.5, 9.1 Hz), 7.11-7.07 (1H, m), 4.46-4.42 (1H, m),
3.55(2H, d, J = 3.3 Hz), 2.72-2.52 (2H, m), 2.43-2.33 (1H, m), 2.09-2.01 (1H, m),
0.81 (9H, s), -0.04 (3H, s), -0.07 (3H, s); LCMS (" ESI, M+H") m/z 349.



10 1-(2- (Am nonmet hyl ) -5 fl uorophenyl)azetidi n-2-one

hydr ochl ori de. 1H NI\/R (4 0 MHz, DvsQ D20) 8 ppm 7.54
W@ 2d5/108%93 (t), J = 8.6 Hz), 7. 25 (1H, dd, J = ROI/8S2005/016473

2.5 Hz), 7.17 (1 H td, J = 8.6, 2.5 Hz), 4.12 (2H,

), 3.79 (2H, t, J = 4.6 Fh) .09 (2H t, J =4.6
Hz): LOVB (+ESI, MrH) m z 1953815 Internediate 121 4-
Ne N F 20 ,

(R -2-(2-((tert-Butyl di nEtermesiatsiky) met hyl ) - S- oxopyr
rolidin-1 yl)-4- fluorobenzonitrile. The title
conpound can be prepared according to the procedure
provi ded for internediat 1. 'H/NMR (400 MHz, CDCL3)
8 ppm 7.68 (1H dd, J .—/zr_é}a*@.‘é\ , 7.19 (1 H dd,

J =25 9.1H), 7.1197.0¥ ( Mo M, 4.46-4.42 (1 H,
5°72-2.52 (2H, ),

m, 3.55(2H, d, J = 3.3 K
(1H, m), 25 0.81 (9H, s),

2.43-2.33 (1H, m), 2.09-7
-0.04 (3H, s), -0.07 (3 . LCMB (+ESI, MrH) iz
349. WD 2005/ 118593 PCT/ US2005/ 016473 138

Internediate 122 OSix NN F5

SRR AT R AR kb
c ﬂﬂ%b@gzo‘?zﬂﬂlé)erlﬁrtﬁlé%roﬁﬂ)oﬁﬁ& e&%ﬂs& ,\R%e& Q&omhl/l@g BSHHE co%m"ed“re

provi ded for internedi at e

8 pppzmded?foﬁ&te{middlawduu HNMR&40(BMHZ—|QDCH) A Ppro H68 (L, dd =

N Y Qe N T AL

2: 3‘!5%22?1% J(—li"B HB& 2. 72- Q%z%zﬁ)lm§ THi3. Qf)33 éiﬁ 1%&82109( Sld1 §§1){; m),
10 | ﬂtsdr(ﬁﬁds)at(émm{,m) -0 07 (3H, s); LCMS (*Esx M-+H )m/z 349

Intermediate 123

15
4-Fluoro-2-(thiazol-2-ylamino)benzonitrile. The title compound can be
prepared according to the procedure provided for intermediate 111. 'H NMR (400
MHz, DMSO-d¢) & ppm: 9.21 (1H, s), 8.39-8.35 (1H, m), 7.97 (1H, d, ] = 5.0 Hz),
7.23-7.13 (3H, m); LCMS (" ESL, M+H") m/z 220.
20

Intermediate 124
N~
<3
S

N
@K//
F



NH e N F 15
4- Fl uoro- 2-(thi azol - 2-yl am no) benzonitrile. The title

W@ 9po eI can be prepared according to the prPCEUS2085/016473

10

15

20

25

provided for internediate 111. 1H NWVR (400 Mz,
DVSO-d6) 8 ppm 9.21 (1H, s), 3 39-8.35 (1H, in), 7.97
(1H, d, J = 5.0 Hz), 7.23-7.8% (3H m; LCI\/ISCESI
Vi-HH+) mz 220. 20 Internmediate 124 S3NH eN

2005/ 1;{%@@’0;&3@7 -y he,3 Qﬁgqapéazofggzlammo)benzomtrzle The title

yfgr%l% bcén g)g Rpétaptaﬂ?ﬂl acgzci_lﬁm ' 1 ?1?%%0 % npoérr?gldgcal g'orbmtermedlate 111.

pﬂe WR@G@:E@I@ IDMSDOd@ B©pﬁf GGGC(UJHed@rJo:vﬁ d;est8an’), 7.96 (1H, s),
i nt ermedi at e B/i 6 ppm
8736- 7(119r(2PHé1n) 3 64(éH58) éC S—&)ESIVMQL@ IWZ%%

7.26-7.19 (2H, m, 2.64 (3H, s); LCVMsS (+ESI, MrH+) niz
235. 5 Internediate 125 CNO & NH2 F 10

1- (2- (Ami nonet hyl ) -5 f | udntomxeiinte 125 peri di n- 2- one
hydrochleride salt. To a stirred solution of

internedi ate 112,

4-fl uoro- 2-(2-oxopi peridi n-l=yl)benzonitrile (150 ng,
0.69 nmmol) in H20(10 nl) s added ethanol (10 nL) 10%
pal | adi um on charcoal (50 d INHA (2.1 nm,

20.6 mmol ). The reaction was|shaken in a Parr system
under H2 (40 psi) for 1h. &Ryt heiHRPd/ C cat al yst was
removed by 15 filtration e and the filtrate
was concentrated in vacué to”yield a solid. Toluene
(2 X 50 nL) was added to the solid and the sol ution

was evaporated in
" 1-(2-(Aminomethyl)-5-fluorophenyl)piperidin-2-one hydrochloride salt. To a

stitred solution of intermediate 112, 4-fluoro-2-(2-oxopiperidin-1-yl)benzonitrile
(150 mg, 0.69 mmol) in H,O (10 mL) was added ethanol (10 mL) 10% palladium on
charcoal (50 mg) and 1N HCI (2.1 mL, 20.6 mmol). The reaction was shaken in a
Parr system under H; (40 psi) for 1h. Then the Pd/C catalyst was removed by
filtration on Celite and the filtrate was concentrated in vacuo to yield a solid.
Toluene (2 X 50 mL) was added to the solid and the solution was evaporated in

vacuo. LCMS (M+H)" m/z 170.

Intermediate 126

1-Bromo-4-fluoro-2-methoxybenzene. To a mixture of 2-bromo-5-
fluorophenol (10 g, 50.8 mmol) and iodomethane (11.2 g, 78.7 mmol) in
dimethylformamide (100 mL) was added potassium carbonate (10.9 g, 79 mmol) and
the mixture stirred at room temperature for 3 hrs. The mixture was diluted with water

(100 mL) and extracted with ether (50 mLx3). The combined extracts were washed



vacuo. LCMS (MtH)+ nmfz 170. Internediate 126 20 Br F
O 1-Bronp-4 fl uoro-2-nmet hoxybenzene. To a m xture of

wQ2ms0m395- fl uorophenol (10 g, 50.8 mmol) andPCT/US2005/016473

10
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20

25

30

i odonet hane (11.2 g, 78.7 mmol) in 25

di met hyl f or mam de (100 ni) mq; added pot assi um
carbonate (10.9 g, 79 ninol) A40d the mixture stirred
at roon1tenperature for 3 hrs. The m xture masegdluted

wivith briag.elried ey rAnhysirons gagresie setals; 408 copfRifrafesgn vacuo to

: L Rt b, BC n Wilber colored oil.
Bk ise st BER M IES B 2Ehe R R Ry g cofored gt
over anhydrous magnesi um sul f at e, and concentrated in
vacuo to obtain 11.3 g .

1- br onp- 4- f | uor o- 2- net hoi‘?ﬁ"é‘?ﬁléaﬁ%lys an amber col ored
oil. Internmediate 127 5 CN F O
4- Fl uor o- 2- met hoxybenzonitrile. To a sol ution of

i nternedi ate 126, 1-brono 4- ofd- 2- met hoxybenzene
(9.0 g) in Nnethyl pyrroli d(lOO m., Sure Seal; 10
Al drich) was added CuCN (676§ 03.7 mml, 1.8 eq.;

Al drich), and the m xture stirred at 180 C under
anhydrous nitrogen for 5.5 hrs. After cooling, 14%

aqueouy g D%%&%Qyﬂyn}ome aqgdedoRfidn F idiéthMiate 126, 1-bromo-

cont i nue mn at roomtenmperature. The m xture
wasluxo-2antthokybentene (96rg) (i Nemethylpysplidened 10 e, Sure Seal;

TS Ay KRB 2B L YAy i
( MorpCfat ] 8?“’@ OB BRRE Rick SR TOM. Slfirs! NfidricbbEne, 14% aqueous

compoun g, Yiéld 85%in 2 steps) as a whit
sOHLOH (30MMR) ¢EDCHBd abd Stitdrg cosimysrhfo34 Omir( am,oom,temperatule

q@g rr(l_%q?eg gfls( ex?ﬁac’%ggvié& éch%r' (iO(SIZ il % 3}, agé %e&homﬁéd—%d@gts
( wﬂshé@se%demaﬁﬁlﬂﬂzdﬂu@e aquos NE,OR! dithte HAGntiMRne, then dried
m 56. 49, 98. 16, 100. 06

1©MgS®A) 208 c@mentwad BDproms fgtitiammmpund $5.2.£5 Yidd §5%5n 2

LS et R G RO et L Pt g, 6.9

gg@,’z&% 591.2 @Iz?i = 10,5412 04 r-M),%. 26¢1 H, @une2 £H637 36 = $0 Hz, Ar-
H), 7.55 (1H, dd, J = 6.5 Hz, J = 8.5 Hz, Ar-H); *C NMR (CDCls, 125.8 Hz) § ppm:
56.49, 98.16, 100.06, 100.27, 108.31, 108.50, 115.83 135.37, 135.46, 163.25, 163.34
165.47, 167.50. An analytical sample was obtained by trituration with ether: Anal.
caled for CgHGFNO: C 63.57, H 4.00, N 9.26; found: C 63.36, H 3.91, N 9.16.

Intermediate 128

ons
F O

/

4-Fluoro-2-methoxybenzylamine hydrochloride. To a mixture of intermediate
127, 4-fluoro-2-methoxybenzonitrile, (800 mg, 5.3 mmol) and conc.HCI (0.53 mL,
6.36 mmol, 1.2 eq.) in ethanol (20 mL) was added 10% Pd-C (100 mg; Aldrich), and
the mixture hydrogenated at 1 atm hydrogen for 15 hrs at room temperature. To this



Internediate 128 F J~:CNH2 O 25
4- Fl uor o- 2- net hoxybenzyl am ne hydrochl oride. To a

wWorRoobutss9df i nternediate 127, PCT/US2005/016473
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4-fl uoro- 2- met hoxybenzonitrile, (800 ng, 5.3 nmol) and
conc. HO (0.53 nL, 6.36 nmol, 1.2 eq.) in ethanol (20
m) was added 10% Pd-C (100 fg! Al drich), and 30 the

m xture hydrogenated at 1 atm hydrogen for 15
r b aTRsadded praddiidonah pmoyy of gom- I_[I%é EomL) and IO%SPcfsl t (200

e

r ha@ighdieliad hodvbd filivate ooddentugted ar vaanotd élrynéﬁ Hihs resT(ﬂlE Was

S Bl e b G o o o
t h o

BNl i A1y ORGP 1=

(Emscfﬁp@ HAH, 6, ppra. SBIZ&IL (03+8.5 51z, AWAE), 699QM{(<B1—|J 2.5

iy e 4 B o228 L1, Ko 30k Goc,
T2 R Dl 36 7%%5%0%®F9E%b 993116624, PR 193 A9t 131.60,

993 R49,1138.553158.64.143.,28 L 164. J.%HRII\]Is (B5]) caRid. fSﬂCnglENOdMJrH)

158 5 58. 64, 28, 164.22. HRMS (ESI) calcd for
QUG 6- 0_11388156 0825, found 156.0830.

Intermsdl ate 129 CN F OH 15

4- Fl uor o- 2- hydr oxybenzonitrile. A m xture of

intermedi ate 127, 4-f| uolwe@aedmte hdkybenzonitril e,

(4.53 g, 30 mmol ;) and A1C13 (5.0 g, 37.6 mmol;

Aldrich) in anhydrous toluene (30 nL) was stirred at

approximately 130 C for 18 hrg,  MNer cooling, ice

water ('50 nL)was added and resulting m xture

extracted with ether 20 (208E&A% The conbi ned

extracts were washed sequentially with water and

brine, then dried (MgS™), and concentrat ed in vacuo

to pro ti.tle conpo

Yi el d 9‘5’%&‘0’6{’3 Direneiie: ﬁ‘(ﬁ“ﬁ?}ﬁ ? gla?%gﬁ Rriero-2-

SMxybélzBﬁitﬁles % ﬁ%g' 30 rﬂmoﬁ} aﬂ'@AlCl? (58 g( ¥+ ndiflol; Aldrich) in
anhydrous toluene (30 mL) was st1rred at approx1mately 130 °C for 18 hrs. After

cooling, ice water (~50 mL)was added and the resulting mixture extracted with ether
(20 mL x 2). The combined extracts were washed sequentially with water and brine,
then dried (MgSOs), and concentrated in vacuo to provide the title compound (3.90 g,
28.5 mmol, Yield 95%) as a white solid: 'H NMR (DMSO0-d6, 300 MHz) & ppm:
6.74-6.84 (2H, m, Ar-Hs), 7.71 (1H, dd, J =7 Hz, ] = 8.5 Hz, Ar-H), 11.64 (1H, s,
OH); C NMR (DMS0-d6, 75.5 Hz) & ppm: 95.13 102.45, 102.78, 106.53, 106.83
115.53, 134.68, 134.84, 161.41, 161.58, 163.00, 166.35.HRMS (ESI-) calcd for
C7HsNOF (M-H) 136.0199, found 136.0199.



OH); 13C NMR (DMBO-d6, 75.5 Hz) b ppm 95.13 102. 45,
102. 78, 106.53, 106.83 25 115.53, 134.68, 134. 84,

wQaems41859361. 58, 163. 00, 166.35. HRMS (ESI -) caPCOusmns/016473
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C7TH3NOF (M H) 136.0199, found 136.0199. WD 2005/ 118593
PCT/ US2005/ 016473 142 Interqagiate 130 CN F OrO YN
O 5

4- Fl uor o- 2- ( 2- nor phol i no- 2- oxget hoxy) benzonitrile. To
a sol ution of internedia{lﬁe’@%@}melgijy

4-f| uoro- 2- hydr oxybenzonitrile, (685 ng, 5 mmol) in

di met hyl formam de (8 nL, Sure Seal; Aldrich) was added
NaH (200 ng, 5 mmol; 60%wi)-Cli spersion; Aldrich),

and the m xture sti rred n under an anhydrous
ni trogen atnosphere. Tg1 gas @added
4-(2-chl oroacet yl ) nor phol i ne (900 5.5 10 nmol, 1.1
eq.; Avocado Organics), and stijfring continued at room
tenperature for 21 hrs. The re@ction was quenched by
careful addition of water (30 nmL). The resulting

m xture was extracted with CH2C12 (25 nix2). The

conbi negrigxL ACL moWTHRinWEShR@thoNs) bbnBhimik. TH 4 &tution of
(MgS04) and concentrated. The residue was triturated

t onterirediate 120, 4eflupro-2-tiyArewsbenzoviteled (@3ome.of mued i t | e
c as._a it Lid; 1. )
D T
OBb%%, 0iBdigpersiod;AldALh 8 the4ni@furd Ridredsfor ©@HA)under an anhydrous
6. 80-6.86 (2H, Ar-Hs), .7.61 (1H, dd, = 8. ﬁ\“ %
6 nirogen aw%pb@re-%eﬂmwae eddedzt-(Zreforpacetyhme e (900 mg, 5.5
401 R4; 0 8 ing 2 4 8¢ rokit ture for 21
4348351135335t Ay s o
16ds. Zhe rddeliod Was hhidnch8d by 65oref8 addifivn 28 watdRKA) madl).c dh¢é wasulting
Fﬁg&%%gg{@a%;}bmﬁHgég%% @%82{0%1%0%%51%%9 egx%facts were washed
with brine, dried (MgS0,) and concentrated. The residue was triturated to obtain
1.10 g (4.17 mmol, Yield 83%) of the title compound as a white solid: 'H NMR
(CDCls, 500 MHz) 6 ppm: 3.63 (2H, t, J = 4 Hz, NCH,), 3.67 (1H, m, OCH), 3.72
(1H, m, OCH), 4.86 (2H, s, OCH,), 6.80-6.86 (2H, m, Ar-Hs), 7.61 (1H, dd, J = 8.5
Hz, 6.1 Hz, Ar-H); *C NMR (CDCls, 125.77 Hz) & ppm: 42.63, 46.04, 66.80, 68.33,
98.45, 98.47, 101.57, 101.79, 109.56, 109.74, 115.42, 135.48, 135.57, 161.26,
161.35, 114.79, 165.23, 167.28. HRMS calcd for C13H14N,O3F (M+H) 265.0988,
found 265.0998.

Intermediate 131

FQfO\ " 0o
A

O

2-(2-(Aminomethyl)-5-fluorophenoxy)-1-morpholinoethanone hydrochloride.

A solution of intermediate 130, 4-fluoro-2~(2-morpholino-2-oxoethoxy)benzonitrile,



2- (2- (Am nonet hyl ) - 5f | uor ophenoxy) - 1- nor phol i noet hanon

e hydrochloride. A solution of internediate 130,
wa2dosaeeses 2- ( 2- mor phol i no- 2- oxoet hoxy) benzoni t PCT/E8$200§016473

2005/ 118593 PCT/ US2005/ 016473 143 (500 ng, 1.89 nmol)

in warm et hanol (30 nL) and e t% acetate (30 m.) was

m'xed with conc. HC1 (0. 32 3.78 mol, 2 eq.). To

vvas added 10% Pd- C Al drich
HSD e TRy g ot ?39 St Shy i s ges miea
er i
Xrﬁ.*‘??’g‘%a (03RS B RRoL o iy MSSH RAMRSOAAREC (P60 mg;
c Aidriahieahdftioe mastotehveds hlfdi'ngnatiﬂﬂ] et Iratxi of leydnegenffot 2&hwdit room

t hrou Celite and the filtrat oncentr va

¢ B Torfs Tsurttes atdedh g fanaChg o ool pPeE 150 me)
5 agkd @lfing LORULH a%bflﬁf‘? byrd. Orlié%ﬁduﬁekxfh@ fillefdd&hrou h Cehte and

compound (168 ngy, Yield 29% as an off-white po

1Fhel\fma1(e@{93®ntra®60n Mgzl 16 dpyness. TIBregidig was trjusated] w&h ethyl

N%}igté,(%ﬂg §][_}Ii7ftgol(tg |gbtalm thHZLiﬂe5CO opﬂg’ (léi_régz I_Slhﬁfdll?%) as an

1 J=
(8f‘1tw1$1te Sé\lﬁz'r@ }ﬁN%D/YR (%Ibkosﬁ;( sz) S?pﬁwr? 3(5]5Fd2Hdt J 5 Hz,

2) 37621(32’H,1H ddiz, NGHS, S?O 3215 tH = SATz, IG)CHz);LS@ﬁ Wﬁ%t J=5

10 120k Ay Crh SINGRER T7 YR 08l Bspfineds 1 123 s e

132-1937.0532H64d, JJ:5§54ﬁ) 5 Hi8A5-2{ .43 87H, ddl 6> 635,,8 5 Hz, Ar-H);
8.27. HRVSB (ES cal cd for C 3H18N203F M

22393 NBR (CDdQ]éd1215)577|ZHQ) d pon: 39.49, élgrﬁé’dﬂé%, @Q%Ifz , 6GM0, 60.69,

idiaR i s s S R e B BRI 1 6.8,

| N588BEMSAE HEADS éﬂsb lchiiol For2C HHGNGRYD EVIZ 91 269 llB@l (f6&R1

00 ol ), i met hyl car banoyl chloride, and
15 ?Eﬁ%tlﬁ(}l .amine (606 ng, 6 mml) in dichloroethane (10
m.) was heated at reflux for 20 hrs. The cool ed

m xture was diluted with 25 di chl oroethane (10 ni)
washed with water, and bihtegnedifte 182gani c | ayer was
separated, dried (Na2S04), concentrated, and the
residue purified by colum chromatography (Si02, 5%
et hyl acetate-CH2C12) to provideck00 ng (Yield 67% of
the title conpound as a whi rystalline solid: 1H
NMR (CDC13, 500 MHz) S pp o

20

Dimethyl-carbamic acid 2-cyano-5-fluoro-phenyl ester. Under Ny, a stirred
solution of intermediate 129, 4-fluoro-2-hydroxybenzonitrile (685 mg, 5.00 mmol),
dimethylcarbamoyl chloride, and triethylamine (606 mg, 6 mmol) in dichloroethane
(10 mL) was heated at reflux for 20 hrs. The cooled mixture was diluted with
25  dichloroethane (10 mL) washed with water, and brine. The organic layer was
separated, dried (Na,SQOy), concentrated, and the residue purified by column
chromatography (Si0,, 5% ethyl acetate-CH,Cl,) to provide 700 mg (Yield 67%) of
the title compound as a white crystalline solid: 'H NMR (CDCls, 500 MHz) & ppm:
3.03 (3H, s, NMe), 3.15 (3H, s, NMe), 6.99 (1H, dt, J =2.5 Hz, 8.5 Hz, Ar-H), 7.23
30 (1H, dd, J=2.5 Hz, 9.5 Hz, Ar-H), 7.61 (1H, dd, ] = 9 Hz, 6 Hz, Ar-H); *C NMR



3.03 (3H, s, NMe), 3.15 (3H, s, NMe), 6.99 (1H, dt, J
= 2.5 Hz, 8.5 Hz, Ar-H), 7.23 30 (1H, dd, J = 2.5 Hz,

WO@2®5M859Ar - H), 7.61 (1H, dd, J = 9 Hz, 6 Hz, PCFH§2005/016473
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13C NVR WD 2005/ 118593 PCT/ US2005/ 016473 144 (CDCL13,
125.77 Hz) 6 ppm 36.76, 37. 02, 102. 84, 102. 86,

111.59, 111.79, 113. 24, 113.1 ﬁ 114.99, 134. 36,

134. 45, 152.54, 155.06, 155.16, 164.26, 166.31. HRNMS
(EBGL.RA5H Hord morHiore3706( Mi-54,108.867DBL.5%,ddAd9: 113.24,

2 7 t i,at 3 = ~-

o it g £ 85 B RS B2 1B 0B 11 0 P 2 BB
egis&y calotiod CHFDLNGE,F (MBH)20%0 28| fiund200f072t er nedi at e
132, dinethyl-carbam c acid 2-cyan-5-fl uoro-phenyl
ester, (340 ng, 1.63 mmol) in ethyl acetate (20 nl)

and et hanol (20 nl), waspaddedi & .HC1(0.4 nL) and
10% Pd- C (100 ng) and thgﬁm x?har e%dr ogenated in a

Parr Shaker at 55psi of hydrogen for 20 hrs. The
reaction mxture was filter through Celite, and the
filtrate concentrated in \D/’@jj\d\l@ve an oil which
was partitioned 15 betwe b acetate (10 nlL) and
water (10 nmL). After separationyj the agueous phase
was washed wi th additional e*t\lmﬂ&@cet ate (5 nL). The
conbi ned extracts were concertrated in vacuo to

dryness. The residual oil was triturated with ether to
provide 145 ng (Yield 38% of the title conpound, as a

tan po 2L H : oD .
(20, G e o P A5 D95 8 it
7To3 spRitdon jofi intémddsate 132, @dm¢thid-carbgmisracid)2-cyao- NiForo-phenyl

WS AT G W T
13dnda¢l %m}?ﬂ?né@@‘gﬁﬁd@]{@é@ mg) aldRve rhikkflre hodb g@ha&ﬂﬁn a Parr

C10Hi3N2 13. 1039, found 213.1039. 2
| Shakerrat Wseofilgalrogen for2@ChnaOThe osctiogguxture was filtered through

S e T R —

WBstween ethyl acetate (10 mL) and water (10 mL). After separation, the aqueous
phase was washed with additional ethyl acetate (5 mL). The combined extracts were
concentrated in vacuo to dryness. The residual oil was triturated with ether to
provide 145 mg (Yield 38%) of the title compound, as a tan powder: 'H NMR
(CD;0D, 500 MHz) & ppm: 3.06 (3H, s, NMe), 3.21 (3H, s, NMe), 4.11 (2H, s,
NCHy), 7.13 (2H, m, Ar-Hs), 7.60 (1H, m, Ar-H); °C NMR (CD30D, 125.77 Hz) §
ppm: 36.03, 36.25 37.58, 110.79, 110.99, 113.26, 113.43, 122.32, 132.18, 132.25,
151.55, 154.72, 162.69, 164.67. HRMS (ESD) calcd for CjoH 3N, 0.F (M+H)
213.1039, found 213.1039.

Intermediate 134



slowy added to a stirred suspension of NaH (95% 2.86
g, 113 mmol) in toluene (200 nlL) at roomtenperature.

WORM08M1183 m n, 2, 4-di fl uorobenzonitrile (15.3 BCT/LSM05/016473
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20

25

mrol ;  Aldrich) was added all at once and stirring
conti nued overnight (18 h). After this, the 5 reaction
m xture was washed with vvater14%2 X 25 nm) and brine
(25 mM). The organic _|ayer was dried SA) ,
filt er édBaRWOBSrCEneIORE G % Rzl %m(l{f\)lg%sﬁ rair {23 imimoR) was
i ' 6] Iot 200
e R R R P i
yind)) d) roofiHedhBRratBE0Akler 30 EDG133-diffiobébenizdbtr{ld €,5. 3¢, 110 mmol;

7,45:-7, 34 H, , 6.75-6.71 (2H, 5..1 H ; .

1 eighhonen s g1 R onc Rt Soniian QPR R g Mpgr s, the
1Rbetrsh mbQdre tras whSBePRith Pgr2 X A5l $3nd Bede @B, ml). The organic
128.58, 128.94, 135.03, 135.44, 135.54, 162.22

1lgewas drss. (Me;SQafilkged aeh®neatteaied oreic a white slumyayhich was
228.2: f 1 228. 0. t i 135 ~'"'NH2.. F ..
fittuisgaP et s iR O TRERTHE Adobiiedd B ot

s@od ©r810f yield) e HMENR{3D0 MB4, CDCly): 7.59-7.55 (1H, m), 7.45-7.34

ﬁ{-‘ﬁ(ﬁaenzyl 0X %‘};14-“ uor obenzoni fri | e, &9. 03&8, 39.7 .
Jpml 678t(iehgFL, 0006, 1917, 90 "SR tig5.TaddHla BMS(096) 5 porn:

Al B B LS Ea R, AR ETOs 1 25O Tt Sl P

umgie03,a 35yid! DpRsY, 3603 phex B, (166.26pRd7)249 DICM® Uiled 8t -

The catal yst was renoved by filtration through Celite,

akarHiENOF 238 2 doendadd8oncent rat ed. The crude product

was triturated with ether and the resulting solid
collected by filtration to give the title conmpound
(5.24 g, 74%yield) 25 asntarnpalige dBHinge solid. 'H NWR
(500 MHz, DVMsO-D6) 8 ppm 10.81 (1 H, s), 8.18 (3 H,
s), 7.36 (1 H t, J=7.3 Hz), 6.79 (1 H, dd, J=10.8,2.6

Hz), 6.66 (1 H, dt, J=8.5, % 3.90 (2 H, d,
J=5.2 Hz). WD 2005/118593 US2005/ 016473 146
Internmediate 136 lo 5 F OH

(2, 2-Di et hoxyethyl ) (o-tolyl)sul fane. In. ethanol (50
m.) was di ssolved sodiumnetal (1.6 g, 66 nmol) at 23

C 2 SR ol B L 0 i

dii 84,y (traeflaty)(4Rflbétobenzonitrile, (9.03 g, 39.7 mmol) in ethanol (100 mL)
and ethyl acetate (100 mL) was stirred with 10% palladium on carbon (1.67 g,) and
concentrated hydrochloric acid (12 mL, 144 mmol) under a hydrogen atmosphere (60
psi) for four days. The catalyst was removed by filtration through Celite, and the
filtrate was concentrated. The crude product was triturated with ether and the
resulting solid collected by filtration to give the title compound (5.24 g, 74% yield)
as a pale orange solid. "H NMR (500 MHz, DMSO-D6) & ppm: 10.81 (1 H, s), 8.18
(3H,s),7.36 (1 H,t,J=7.3 Hz), 6.79 (1 H, dd, J=10.8, 2.6 Hz), 6.66 (1 H, dt, J=8.5,
2.3 Hz), 3.90 2 H, d, J=5.2 Hz).



m., 63 nmol). The reaction mxture was stirred at
reflux for 18 h. The solvent was then evaporated in

wQ 2w501803 t he resi due was washed with H2O ( 10BCTriIp208510i6473
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10 extracted with ether (100 nlL). The organic sol ution
was dried (MSO4), concentrzlt@d in vacuo and purified
by distillation to afford th itle corrpound(13.48

g, 82%yield): 1H NI\/R(4O M_%ga 8 ppm 7.33
(1H, d, J =7.9 H), 7.1 t? , 4.65 (1H t,
J =5.6 H), 3.66 (2H, q, J = 7. Hz) 3.55 (2H, q, J

7.0 Hz), 3.09 (2H, d, J :5.6 Hz), 2.38 (3H, s),
1.20 (6H, t, J = 7.0 CMB (MeH) + 15 mlz 241 (t =

2.65mn.). Internedi ate 0 o
}}éol\l{i on of

7- Met hyl benzo[ b] t hi ophen¥.
internmedi ate 136, (2,2- diethoxyethyl)(o-tolyl)sulfane
(0.58 g, 2.41 mmol) in chl oroqénzene (20 nmL) was

added pol yphosphoric acid. The reaction m xture was
stirred at reflux for 18 h. Water (100 nL) was then

added and the organic material was extracted wth

CH2C12 (28- szthmwwq tolylpelfere am dhapel (10 Bh) Was digsqheed sodium

YRR s PSR i STl v
C%W aded té tlﬁ§ s&lilm&h fﬁiﬂoxﬁed:bﬂbrgnidééetalaelﬁ%e (dietl'rﬂlladétal 49.50

Hz d, Hz) ,
d@ﬂL 93 :mr)nog The qu(qun NI tyee \(qu.q;tm@d a %ezﬂux for ],&1)1 TQe spgvent was

b iktn benieh T AP g Penefidlle M AIRRAEAPRS g 0g ) and

7 ek@d@éﬂé‘ﬁﬁh lBiHe} LiOOZBL Y0 Jrl’ﬁj clﬁrgdm;im ecléhgti[@?1 wasdlied (MES©F),
i nternedi ate 137, 7- enzo t hi_ophene (1.0 g,
6 CongeRispted i vesee angd ppri nﬁﬁ 3@8@“3@&@&%@%2@? m’{%@ngw@(B 48

N7 vidar R b6 i“’fﬁﬁmrﬁ‘?@%%@ Bbi PRNPA, G495 TR 16
?te7 ggﬂ:ﬁm&mmlss €1 rt[ adusaa Hn)g 3\166t(12Haq213§ 7}0/111@)@ 55 (TMigg, T=7.0

CEPaA Gh bt J5on 630718 GFo e 1GORE. e SOARCMS v+
@Q%fﬂ( 6%]:@8 The residue was s_ubj ected to
co

chro raphy on silica gel with hexanes as
the eluent to afford the title conpound (0.570 g, 33%
yield): 1H NWR (400 MHz, CDCl(L ;80(1H dd, J =
7.8, 1.7 Hz), 7.49 (1H lptergediatg 1375y "7 20-7. 33
(3H, m, 4.78 (2H, s). LCVS (M+H) + n12 200.

A\
s

7-Methylbenzo[b]thiophene. To a solution of intermediate 136, (2,2-
diethoxyethyl)(o-tolyl)sulfane (0.58 g, 2.41 mmol) in chlorobenzene (20 mL) was
added polyphosphoric acid. The reaction mixture was stirred at reflux for 18 h.
Water (100 mL) was then added and the organic material was extracted with CH,Cl,
(2 X 50 mL). The organic solution was dried (MgSOy) and concentrated in vacuo to
afford 335 mg (94% yield) of the title compound: "H NMR (400 MHz, CDCl,) &:
7.68 (1H, d, T=7.8 Hz), 7.43 (1H, d, J = 5.4 Hz), 7.36 (1H, d, ] = 5.4 Hz), 7.30 (1H,
dd,J=17.8, 7.1 Hz), 7.14 (1H, d, T = 7.1 Hz), 2.58 (3H, 5); LCMS (M+H)" m/z 148.



15 Internmediate 139 s NH2 Benzo[b]thiophen-7
yl met hanam ne hydrochloride. To internediate 138, 7 20

w@ boosiresses hyl ) benzo[ b] t hi ophene (0.20g, 0.96 MPOT/PS2005016473

10
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20

25

added a nethanolic solution saturated with ammoni a
(30 m.). The reaction m xture S heated in a stea
bomb. at 70 C for 18 h. The sd®fent was evaporated in
vacuo and the residue was dissolved in MeCH (10 nlL).
HCL(1Min ethanol, Inl) Wés™Bdie1$S the solution and
the solvents were renoved in vacuo to afford the title
conpound (0.177 g, 99% 25 yield); LCMS (MtH + m z

164. WD 2005/ 118593 PCT/ US2005/646473 148

I nt ermedi at es 140- 148 The $ hest s of internediates
140- 148 provi des representatYve $rocedures for the
synthesis of other conpoundslin the invention. 5
Intermediate 140 / HNOOOPH~11 O FNNy\ O
10

N- { 4- Fl uor o- 2- (m et hyl car banoyl ) benzyl } - 3- benzyl oxy- 9-
met hyl 74Boxweth)benzold] ey dFopsatnioniof mcredipt, 137, 7-

‘2"191%‘[ %f%lj)err]l%é[%]tﬁ%rphgl%xﬁm 8,‘%.5 ﬁﬁnmlﬁn%éh (&O n{.Lg s %géc%e%zoyl
3 pBRRIE! (0 - D5 ABichol) foltowed b, forTordvibeidatiorisRIBS i( 11l Sg[6.5

2,1- c][1, 4] oxazi ne-2-carboxylic acid (0.172 %, Q.54
mingD)-a ke feasianraaitarestiyed abteflux while irradiating with a 250 W lamp.

OB T oo, e
dh@hHﬁm?hphhampmg&?;ﬁxrmmaiﬂggeﬂdm?waisf?ﬁ?ﬁdmbmbhmml

t t al Nl ne . . .

beRPBo B Gl hernca A Db de PGSR smpound
2?(;}2?6 g,%ﬁ/@?ﬁ%h% RNRY B MEL C3A8,)%: 7RARHTER! 9=17.8, 1.7 Hz),

e’reaction m xture
7.49 (1H, d, T = 5.4 Hz), 7.40-7.33 (3H, m), 4.78 (2H, s). LCMS (M+H)" m/z 209.

Intermediate 139

NH,

Benzo[b]thiophen-7-ylmethanamine hydrochloride. To intermediate 138, 7-
(bromomethyl)benzo[b]thiophene (0.20g, 0.96 mmol) was added a methanolic
solution saturated with alnnlonia (30 mL). The reaction mixture was heated in a steal
bomb at 70 °C for 18 h. The solvent was evaporated in vacuo and the residue was
dissolved in MeOH (10 mL). HCI (1M in ethanol, ImL) was added to the solution
and the solvents were removed in vacuo to afford the title compound (0.177 g, 99%

yield); LCMS (M+H)" m/z 164.



was diluted with ethyl acetate, washed with saturated
sodi um bi carbonate and brine then dried over

w@nivpdisses magnesi um sul fate. Evaporati on of tP@I/US2005/016473
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sol vent followed 20 by chronmat ography of the residue
on silica gel (elution gradient ethyl acetate 50- 100%
in toluene) gave 0.260 g (1Od‘%8yi el d) of the title
amde as a white solid. 'HNWR 400 MHz (CDC13) 6

(ppm: 1.70 (3H, d, J Intgnsdigies 1@43348 3. 01 (3H, d, J

-- 4.7 Hz, NCH3), 3.89 (2H, m CH2), 4.14 (1H m CH),
4.29 (1H m CH), 4.53 (2H, d, J = 6.7 Hz, NCH2),

4.69 (Tht sghthebisoftntbrntliateCH0-148 Fbvidebrepsese@ality) procedures for
6.69 (1H, 25 broad g, NH, 7,09 (1H m aromatic),
7thf(§Y1(1tllFﬁls af othpiemnosyds TP"@‘?“’("SWO% aromatics), 7.42
(1H m aromatic), 7.47 (2H, in, aromatics), 8.61 (1H,
broad t, NH). HRMS (ESI+) cal cul ated for C25H26FN405

[ MrH+] © 481.1887: found: Imt&etigBe 140M0 2005/ 118593

PCT/ US2005/ 016473 149 Internediate 141 OO N~ 1 1
ON~N-~-S O5 N (4

fl uorobenzyl) - 3- (benzyl oxy) - 9- ( 2-( | t hi o) ethyl)-4-
0xo0-4,6, 7, 9-

tetrahydropyrimdo[ 2,1-c][1, 4] oxazi 2- car boxam de. A
sol ution of internedia 32 (82my, 0.22mmwl) and

O (7-azabenzotriazol -1-y ! N
tetranethyluroniun1hexiii;

2O( HATU) (152n,

0.4mol ) in 1nL dinet dé wds stirred for 20

mn under N2. 4-Fl uorpber#yl am neN , 10 0.3mmol)
was then added and stirring contiqﬁzﬁ or 16hrs. The
di met hyl f ormam de was evapor at ed“und®r reduced
pressure and the remai ning residue dissolved in
CH2Cl12. The resulting solution was washed with di

HO . The/sphyesb- e, r@wﬁ@z)wﬁﬁ@}m@&ymﬁ PhEHFLY-Bxo-
and the crude pr od ucg puri f by chr omat ogr aphy

(st teteq}ny’wpafwewa[é)lt@i[b e b b ek oS of
%&a}%?z ]\&%ﬁl‘% {r}%l Wﬁ?(od'é?é 7 ﬁ%tr&%lr_gpyrlmldop 1-

c][1,4]oxazme—2 carboxyhc acid (0.172 g, 0.54 mmol) and intermediate 39, 2-
(aminomethyl)-5-fluoro-N-methylbenzamide trifluoroacetate salt (0.177 g, 0.60
mmol) in dichloromethane (10 ml) was treated at 22 °C with triethylamine (0.17 ml,
1.22 mmol) followed by benzotriazole-1-yloxy-tris-pyrrolidino-phosphonium
hexafluorophosphate (PyBOP) (0.340 g, 0.65 mmol). After 3 h, the reaction mixture
was diluted with ethyl acetate, washed with saturated sodium bicarbonate and brine
then dried over anhydrous magnesium sulfate. Evaporation of the solvent followed
by chromatography of the residue on silica gel (elution gradient ethyl acetate 50—
100% in toluene) gave 0.260 g (100% yield) of the title amide as a white solid.
'HNMR 400 MHz (CDCls) § (ppm): 1.70 (3H, d, J = 6.6 Hz, CH;), 3.01 3H, d, J =
4.7 Hz, NCH3), 3.89 (2H, m, CH,), 4.14 (1H, m, CH), 4.29 (1H, m, CH), 4.53 (2H, d,
J=6.7 Hz, NCH,), 4.69 (1H, q, ] = 6.6 Hz, OCH), 5.35 (2H, s, OCHy), 6.69 (1H,
broad q, NH), 7.09 (1H, m, aromatic), 7.16 (1H, m, aromatic), 7.32 (3H, m,
aromatics), 7.42 (1H, m, aromatic), 7.47 (2H, m, aromatics), 8.61 (1H, broad t, NH).
HRMS (ESI") calculated for CpsHasFN4Os [M+H']: 481.1887: found: 481.1884.



FNO 20 3-(Benzyloxy)-2-(6
fluoro-1-oxoi soi ndol i ne-2-carbonyl)-9, 9-di net hyl -6, 7-

walrdopdesspy/ri m do[ 2, 1-c] [ 1, 4] oxazi n- 4(9H) - one. HOI/ES2005/016473
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stirred suspension of WD 2005/118593 PCT/ US2005/ 016473
150 internediate 27,

3- (benzyl oxy) -9, 9- d| net hyl - 4- ¥o- 4,6,7,9-tetrahydropyr
imdo-[2,1- c][1, 4] oxazi ne-2-carbox I|c acid, (1.65 g,
5 minol) in CH2d 2 (15 miytesgaesliadedd catal ytic
anmount of dinethylformam de and 10 nL of az2M
oxalylchloride in CH2Q 2. After 30 mn., the
resulting clear yell ow solution wasgstdgcentrated to
afford 5 a light brown solid. This d was di ssol ved
in CH2A 2 (50 nL) and added to a stinfred m xture of

i nternmedi ate 107, 2-(am nonet hyl)-5-#I1 uorobenzonitrile
trifluoroacetic acid salt, (1.7% g,75.97 nmol) and

di et hyl i sopr opyl am ne ( N in CHO 2
(100 mL). After 1 h, th earH br vvn,\f
was concentrated andFfRe’r esul ti noyT

eaction m xture
i due di ssol ved

in ethyl acetate (200 ni) then d sequentially

with water (25 nL), INHO (25 niY, \%ter (25 nL) and

brine (25 nL). The conbi ned aqueous | ayers were

extracted with CH2A 2 (3 X 50 nl) The conbi ned

or ganl - ﬁhﬂmbmé—ﬁ(ba&zﬂc{%?%@gt@ithztoﬁathjd) 4 0x0-4,6,7,9-
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F was [guapqQrated under reduced pressure and the remaining residue dissolved in
CH,Cl,. The resulting solution was washed with dil HCL The solvent was removed
under reduced pressure and the crude product purified by chromatography (SiOs,
ethyl acetate)to provide the title compound (70mg, Yield = 66%). LC/MS m/e 484

(M+H).

Intermediate 142

CN O O
N)H}\fo
H
E Na. _N

3-(Benzyloxy)-2-(6-fluoro-1-oxoisoindoline-2-carbonyl)-9,9-dimethyl-6, 7-
dihydropyrimido[2,1-c][1,4]oxazin-4(9H)-one. To a stirred suspension of
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9-tetrahydropyrimdo[ 2, 1-c][ 1,
4] oxazi ne- 2- car boxani de. A 2 sé”‘ round- bottom fl ask
was charged with internediat

At Heck ) AP RO deprord 6 sk s lrapwipide-12.1-
Pééﬁrjl %}ggg%@?-ﬂc @Q}h&lacﬁ rﬁg\ﬁ% 30063 18088, as ’mL) was added a
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F404 (KH, §11.50(@8, s). HRMS (M+H) calcd for C25H23FN305 464 1622 found
% F%éjoro 2- hydr oxybenzyl ) - 3- (benzyl oxy) - 9, 9- di et hy

| 49440884, 6,7, 9-

t et rahydropyri m do[ 2, 1-cJ[ 1, 4] oxazi ne- 2- car boxam de. A

solution of internediate 27,

3- (benzyl oxy) - 9, 9- di net hynterneshiaie 448, 7, 9-t et r ahydr opyr

imdo-[2,1- c][1,4]oxazine-2-carboxylic acid, (1.50 g,

4.54 mmol ) and HATU (2.07 g, 5.45

F NqiN]

N-(4-Fluoro-2-(methylcarbamoyl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide. A 25 mL round-
bottom flask was charged with intermediate 27, 3-(benzyloxy)-9,9-dimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido-[2,1-c][1,4]oxazine-2-carboxylic acid, (0.991 g, 3.0
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135, 2- hydroxy-4-fluoro-benzyl am ne hydrochl ori de,
(1.05 g, 5.9 nmmol) followed b DVAP (1.39 g, 11.4
mml ), and the reaction thl}%é stirred at 60 C for 90
m nut es. WD 2005/ 118593 PCT/ US2005/ 016473 152 The
somabh intomesdiainded@rinynehs) AnduarrN-aatldbenzamisice

A BT ST SO S s o,
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ZHMthE)Waédlﬁ@ec( \Ehah e‘sh)yl ao@ta:&ﬁ(l@.@ I-H,lL)jthelj @a?heldzxylth water (3X25mlL)

ec’f"lg@?l?f?nqgéﬁ .8:11415 1'11:% Orgarﬂﬁlag'%\kf%s 3r1ed (ll\f1 §(55E P tere c%ﬁgentrap d and
“T)ﬁx’ilﬁé:d Wﬂé’s‘lﬂ?@lﬁ&ﬁé’% ?@bﬂf{s 1@5)” ellltlng W1th heicanes/ ethyl acetate (1:1 to

benzyl ) - 3- (benzylo di met h
) i 139 ﬁQIB>W7edQDyt @hylmytateomnffqmi &@[tﬂlelcoem{cmnd posmeffrviifesq)id

(bERR 1 Bov4 YSIET it RAR oo Mg, SPGB mpe & 4y 11

' dQL%Z; 46 ng [rn)1r74il3 (@Haédl Ije- Qs@s%pbpzvhlzq (@Hl ﬁ}) 1 8@(11{ dd, J
ng, di meth ormam de (5
1= 8)9 Mﬂzhﬂdlﬁc(lifhltfbﬂ n"eﬁjﬂ,al ’éHlaZBS 52 (1H, brs), 5.26 (2H S) 4.53 (2H,

LGP GAmOaTIA) | SLAYRSPLSOM B Pl 2090, 4, 1= 49

benzot 6l @2Dlsy-HRVIS MFYH) dall &t foy T GLERN®: 49H064h dindmi95.2032.
hexaf | uorophosphate (PyBOP) (139 ng, 0.266 mmol) and

di i sopropyl ethylami ne (169 L, 0.968 nminol). The
reaction m xture was Stlf%@ﬁngﬁmg% 420 C for 3h. The
solvents were then renoved In vacuo and an aqueous
solution of HCL (1N, 25 nL) was added. This was
extracted with ethyl acetate (3 X 25 fgL). The

conmbi ned organic fractions were dri & hSA) ,
filtered and concentrated in vacuo. he crude
material was purified on a Biotage systemusing a

silica gel colunui with Hexane etg acetate (1:1)
to (1:5) as eluent to afford 11 ng (88%y| el d) of the

title
Na N

JCLTK 5

N-(4-Fluoro-2-hydroxybenzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4] oxazine-2-carboxamide. A solution of intermediate
27, 3-(benzyloxy)-9,9-dimethyl-4-oxo-4,6,7,9-tetrahydropyrimido-[2,1-
c][1,4]oxazine-2-carboxylic acid, (1.50 g, 4.54 mmol) and HATU (2.07 g, 5.45
mmol) in anhydrous dimethylformamide was stirred for 20 minutes under a nitrogen
atmosphere at room temperature. To the solution was added intermediate 135, 2-
hydroxy-4-fluoro-benzylamine hydrochloride, (1.05 g, 5.9 mmol) followed by
DMAP (1.39 g, 11.4 mmol), and the reaction mixture stirred at 60 °C for 90 minutes.



25 conpound. ' HNVR 400 MHz (DVMSO 8 ppm 8.73 (1H, dd,
(t), J =6.0 Hz), 7.46 (2H, in), 7.35 (4H m, 7.18
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4.43 (1H, dd, J =15.0, 08 Hz), 4.06 (1H, dd, J =

15.0, 5.56), 4.02 (2H, t, EIO HZ) WO 2005/ 118593
PCT/ US2005/ 016473 153 3. 90 (1§ = 5 0 Hz), 3.64
(1H m, 3.44 (1H_m, 2.45 (1H n’) 1H :
1Tg@solyq;]t|wam‘emqve516n Q/gq:zyo agyl the eyee upifisd by %I)ash column
&g&gﬁ%&@h? éé‘l?%), elghtln &1&9@@%%00/\ eﬂﬂyﬁceﬁté i Yiexhhesth give the

oxoa etl din-1

yh'blb estaydnd31 Gh)%nzw)qui) &; ercdidIﬁEH MR 45@XBEHZ CTEC1;)7S ppm:
-t etrahydro do[ 2
29 SRR 0B (ol hertate? gty T3 ol 240F2), 7.30-7.35 G,

3H]()benz§‘l 0@)}18 6d7r1_r% hy?8 ng)((i(d) 4, 1(9472 %)t’raﬁy((]:llr{o%g/'r] 8.2,
| 2i4de£)25.29 (L[], #POLALI d)e=C.7 ) LD AYHIS (éHi th), 1.61 (612, 5},
0.430 mmol ) in CH3CN: dinethylformamde (30 niL: 5
nm.) was added internediate 120, 1-(2-(am nonethyl)-
5-fl uorophenyl)azeti di n- Z;i0nsdwdipchl oride, (0.100 g,
0.43 mmol ), (benzotriazole-1-

yl oxy)tris(di met hyl am no) phosphoni um

hexaf | uor ophosphate (0.207 g, 0.470 ) 15 and

di i sopropyl ethylamne (280 L, 1.72 ). The reaction
m xture was stirred at C for 18 he sol vents
were renoved in vacuo and N HO (50 pL) added. This
was extracted with eth atg (20X 50 nL). The
conmbi ned organi c extract -. wer e ||dri ed (CMJSOZL)

filtered and concentrat AC UG ire” r esi due was

purified on a Biotage emtlsi Qg aysilica gel
columm with ethyl aceétat¥® as el uentIto fford the 20

title conpound (0.157 g, 72%yi el NVR (400 MHz,
I\/E(D) 8 ppm 7.88 (1H, d, J = 8.3 HY, 7.76 (1H d, J
8.0Hz), 7.58-7.30 (4H, m, 710(1H dd, J =10. 2,

25 Hz), 6.90 (1H, m, 5.20 (2H, s), 455(2H s),

4.04 (2H4- WPI’(BZ%-O@%P@WW By[TBene@lH3-(benzyloxy)-4 92imgtfiyl—4-

26%9'4’ 6? ;,'9 tetrahydropyi zmzdo[)Z 11 c]? ? 4}0xa2m 4)(9H5' one. {“o ml_%rmedlate 27, 3-
(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido{2,1-c][1,4]oxazine-2-
carboxylic acid, (80 mg, 0.242 mmol) in CH;CN/dimethylformamide (5 mL:1 mL:)
was added intermediate 125, 1-(2-(aminomethyl)-5-fluorophenyl)piperidin-2-one
hydrochloride salt, (69 mg, 0.266 mmol), benzotriazole-1-yl-oxy-tris-pyrrolidino-
phosphonium hexafluorophosphate (PyBOP) (139 mg, 0.266 mmol) and
diisopropylethylamine (169 puL, 0.968 mmol). The reaction mixture was stirred at 23
°C for 3h. The solvents were then removed in vacuo and an aqueous solution of HCl
(IN, 25 mL) was added. This was extracted with ethyl acetate (3 X 25 mL). The
combined organic fractions were dried (MgSQ,), filtered and concentrated in vacuo.
The crude material was purified on a Biotage system using a silica gel column with
Hexanes/ethyl acetate (1:1) to (1:5) as eluent to afford 114 mg (88% yield) of the title
compound. "HNMR 400 MHz (DMSO) & ppm: 8.73 (1H, dd, (t), J = 6.0 Hz), 7.46
(2H, m), 7.35 (4H, m), 7.18 (1H, dd, = 9.8, 3.0 Hz) 7.0 (1H, m), 5.10 (2H, s), 4.43
(1H, dd, T =15.0, 7.08 Hz), 4.06 (1H, dd, J = 15.0, 5.56), 4.02 (2H, t, ] = 5.0 Hz),
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To a solution of internediate_ 27,
3- (benzyl oxy) -9, 9-di net hyl - 4- I3%0- 4 6, 7, 9-t et rahydr opyr

65”@8‘%%91%5 . °Xaéhr;&>ﬁ§ﬁﬁkfﬁé%» ae{ Gy 285l ), 186

Wrgfﬂz’o @hﬁﬁM ﬁ\glﬁznam ne hydr ochl ori de (0.069

g, O. 266 m noI ), benzot ri azoI e-

-yl -oxy-tris-pyrrolidi no [

hexaf | uor ophosphat e (PyB %%? A#gb, 0.670 mml ) and
di i sopropyl ethylamne (420 L, 2.40 mmol ). The
reaction m xture was stirred at 23 C for 60 h. The

solvents were then renoved in vacu d IN HO (50
m.) added. This was extracted with | acetate (2 X
50 15 nL). The conbi ned srganic extragts were dried
(MpS™), filtered and cé%ﬂrat ed ih vacuo. The
resi due was purified on Bi ot agle system using a
silica gel colum wth : etate (1:1) to
(1:5) gradient as elue afd or title conpound
(0.279 g, 87%yield): (400N DI\/BOdG 8:
9.11 (1H, dd, J = 5.6 Hz), 781 1 777(1H d,
J =5.6 H), 7.52 (1H, d, J 748726(6H
m, 20 5.09 (2H, s), 467(2H d :52Hz) 4.04

(2H, m, 3.90 (2H, m, 1.58 (6H s). LCVMS (MtH)+ mz
476. Way ?@pﬁlo;&g%%xg%zyﬁzggﬁbégﬁfﬁg’&beﬂ%@xy) -9,9-dimethyl-4-oxo-

I nternmedi ate 148
4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide. To a solution of

intermediate 27, 3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxylic acid, (0.142 g, 0.430 mmol) in CH3CN:
dimethylformamide (30 mL: 5 mL) was added intermediate 120, 1-(2-(aminomethyl)-
5-fluorophenyl)azetidin-2-one hydrochloride, (0.100 g, 0.43 mmol), (benzotriazole-1-
yloxy)tris(dimethylamino)phosphonium hexafluorophosphate (0.207 g, 0.470 mmol)
and diisopropylethylamine (280 pL, 1.72 mmol). The reaction mixture was stirred at
23 °C for 18h. The solvents were removed in vacuo and 1N HCI (50 mL) added.
This was extracted with ethyl acetate (2 X 50 mL). The combined organic extracts
were dried (MgSQy), filtered and concentrated in vacuo. The residue was purified on
a Biotage system using a silica gel column with ethyl acetate as eluent to afford the
title compound (0.157 g, 72% yield). "H NMR (400 MHz, MeOD) & ppm: 7.88 (1H,
d, J=8.3 Hz), 7.76 (1H, d, ] = 8.0Hz), 7.58-7.30 (4H, m), 7.10 (1H, dd, T =10.2, 2.5
Hz), 6.90 (1H, m), 5.20 (2H, s), 4.55 (2H, s), 4.04 (2H, m), 3.96 (2H, m), 3.78 (2H, t,
J=4.2Hz),3.10 (2H, t, ] = 4.2 Hz),1.58 (6H, s); LCMS (M+H)" m/z 506.
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8, 10-t et rahydro-4H pyri m do[ 2, 1-c] [ 1,
4] oxazepi ne- 2- car boxam de. A __solution of internedi ate
35, 3-(benzy|oxy)-10,10-dineﬂﬁﬂl-4-oxo-6,7,8,10-
t et rahydr o-4H pyri m do[ 2, 1-c] [ 1, 4] oxazepi ne- 2- car boxyl
ic acid in anhydrous di HEEWIAMEsE Mhhi de (4 ml) was
treated with HATU (0.278 g, 0.70 mml) and stirred 10
for 10 mnutes. The reaction mxture was treated wth
2- (am nonet hyl ) - 5-fl uoro- N et hyl befixam de
trifluoroacetic acid salt (0.24 g, mol ), foll owed
by di nmet hyl am nopyridine (0.121 g, G797 mmol ), then
stirred for 4 hours at 60 C.  Followng this, the
sol vent was renoved i Pacuo anfl tH& remaining residue
di ssolved in ethyl ac % Onvashed with 1.0
iy

N HO (15 nlL). The orga 15 ane s dried (sodium
sulfate), filtered, anao~etncentra N\ dryness, The
crude product was purified by flash cglunn

chr omat ogr aphy (Si02), eluting wt yl acetate.

Fractions containing the product were pool ed,
concentrated to dryness and triturated with ether to

provi des & _t7i fco 18 a7 WD R 4 v _
o1 8 G 1 SRR MR 1675
8 taticiBdpyitito [0} c] [T, 4 BkaZin®3-datbdxabide. T 4Fol@Gorvo62

Foferagtie §7 3Ry ob) b enalhsish ket o briedadngfintaor2.
I( &y ,4§3xaz%e%cz(r‘8&ylﬁ)aci2dé({)i@%0 15, 65008 S -

nt'ennedi ates 149-174 nter medi ates 149-174 were
p I haNs dinzetleyd fodinampideo(30meL:coup) ivag agdeddaisumediate 139,

e DSBS QB EDI,.

I bhzdNiaAole-1-81-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBOP)
(0.347 g, 0.670 mmol) and diisopropylethylamine (420 pL, 2.40 mmol). The
reaction mixture was stirred at 23 °C for 60 h. The solvents were then removed in
vacuo and 1N HCI (50 mL) added. This was extracted with ethyl acetate (2 X 50
mL). The combined organic extracts were dried (MgSOy), filtered and concentrated
in vacuo. The residue was purified on a Biotage system using a silica gel column
with hexane:ethyl acetate (1:1) to (1:5) gradient as eluent to afford the title compound
(0.279 g, 87% yield): "H NMR (400 MHz, DMSO-de) &: 9.11 (1H, dd, ] = 5.6 Hz),
7.81 (1H, m), 7.77 (1H, d, J = 5.6 Hz), 7.52 (1H, d, J = 5.6 Hz), 7.48-7.26 (6H, m),
5.09 (2H, s), 4.67 (2H, d, J = 5.2 Hz), 4.04 (2H, m), 3.90 (2H, m), 1.58 (6H, s).
LCMS (M+H)" m/z 476.
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The title conpound can be prepared frominternediate
16, 3-benzyl oxy-9-net hyl - 4- oxo 4,6,7,9-
tetrahydropyriinido[ 2, 1-c] [1 i]oxa2|ne 2-carboxylic
acid and 4-fl uorobenzyl am ne. 1HNVMR 400 MHz (CDCl13) 8
(ppin): 1.67 (3H, d, J =lgemngdiate &4B) 3.91 (2H, m 10
CH2), 4.12-4.35 (2H, m CH2), 4.52 (2H, d, J = 5.9 Hz,
NCH2), 4.70 (1H, g, J = 6.6 Hz, OCH), 5.33 (2H, s,
oCH2), 7.02 (2H, m aronaﬂﬂcs) 7.25 (2H, m
aromatics), 7.35 (3H, Oay-Thro na@icgy”\ﬁ147 (2H, m

aromatics), 7.71 (1H, brgad t In@errredl ate 150
15/ H~NOOO NO

N- (4- Fl uor o- 2- ( net hyIc 3 (benzyl oxy) -4
-oxo-4, 6, 7,9-

tetrahydropyrl m do[ 2, 1-c] [ 1, 4] oxa -car boxanm de.

The title conmpound can be 20 prepar from

internmedi ate 7,

3- (benzyl oxy) - 4- oxo-4, 6, 7, 9-t et rahydr opyri m do[ 2, 1-
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2- N-
s e Rl P e i
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4 1@@hydia-4Hapyridijo[24 - cﬂbl %]Qmazeglnejz &ar‘aoyafluq;gm ydrous

4 71%’({1}231'#6%111%1, g' W&M%ﬂ%}).ﬁg & ?{ p|(m1-881) aﬁd stirred

—20151 (HairRek, 31“ e r@acﬁoﬂﬂ?-mxtu?é ﬁﬂ@&éaﬁéd with SQaﬂm{bﬂne(tﬁﬁl) 5iffuoro-N-
aronatics), 55 (1H, broad t, Anal . Calcd for 5

Ww@@ldectﬂﬁmow@cetﬂ agicosplt (R%z; 08 mpghntellowed bysa,
dlmet%ylaN 1&(‘)2py91(31ne (b rﬁ? "89‘7 ?nmol} ﬁllle tlrréd fl\P4\lh81r9at &b oC.

Following this, the solvent was removed in vacuo and the remaining residue
dissolved in ethyl acetate (15 mL) and washed with 1.0 N HCI (15 mL). The organic
layer was dried (sodium sulfate), filtered, and concentrated to dryness, The crude
product was purified by flash column chromatography (SiO,), eluting with ethyl
acetate. Fractions containing the product were pooled, concentrated to dryness and
triturated with ether to provide 0.366 g of the title compound as a white glassy solid.
'"H NMR (500 MHz, dg-acetone) & ppm: 8.71-8.82 (1H, m), 7.84-7.95 (1H, br), 7.47-
7.62 (4H, m), 7.27-7.40 (5H, m), 7.20 (1H, dt, J/=8.5, 2.7 Hz), 5.15-5.21 (2H, br s),
4.48-4.60 (4H, m), 2.96 (2H, s), 2.94 (2H, s), 1.62-1.64 (6H, s).

Intermediates 149-174

Intermediates 149-174 were prepared according to the coupling procedures

described for intermediates 140-148.



NF/ NJO 10 N-(4-Fluoro-2-(JH1,2,4-triazol -
yl ) benzyl) - 3- (benzyl oxy)-9-et hyl -4-oxo0 4, 6, 7,
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4] oxazi ne- 2- car boxanm de. The title conpound can be
prepared from

3- (benzyl oxy) - 9- et hyl - 4- oxo- 415é 7,9-tetrahydropyrimdo
[2,1- c][1, 4] oxazine-2-carboxylic acid which was

synt hesi zed using the nel@medisiet4bed 15 for the
synthesis or internediates 7 and 16, and internedi ate
69, (4-fluoro-2-(1H

1,2,4-triazol-1-yl)phenyl) net hanani gy, Wi te needl es;
np 155-157 C (ethyl acetate). 1HNMR 400 MHz (CDC13) 8
(ppm: 1.03 (3H, t, J = 7.5 Hz, CH3)}Y 1.97- 2.02 (1H,
m CH), 2.29-2.32 (1H m CH),.3.83-3.88 (2H m CH2),
4.15-4.31 (2H, m CH2) 4. 44 ( H CH2), 4.53 (1H,
m CH, 5.34 (2H s, {2 . ~fd, J =20 2.5
Hz and J 8.6 Hz, arong , H7. (4 m aromatic),
7.29 -7.31 (3H, m aFoms . H m
aromatics), 7.74 (1H, dd, J = 6.1/@2 d J = 8.6 Hz,
aromatic), 8.02 (1H, s, CH), 8.417(1/ s, CH), 8.55
(1H, broad t, NH). Anal. Calcd for C26H25FN604: C
61.89, H 4.99, N 16.65. Found: C 61.67, H 5.13, N
16. 61. W—Elﬂz@ﬁdb]eﬂz%)%—(Mﬂbl@a%ﬂmzystbmo -4168 9-

I nt er di ate

N_z‘«a(t;zg @8?’8’"‘2“}% Il {1% oxiw%gfarqupfnécéeo | 'llhf t1t{_|e compound can be

y b}egﬁf@ﬁam %téﬁ?émfé @6 -be‘imz?roxsiimﬁteﬂh)yl A4x0¥06,4,9-6, 7,
t rahydropyri m doJ

4}rehydnopymidol Bdsclit, 4lexaziee2-carbpr dicorsivhansvt flsarpbpezylamine.

pﬁﬁﬁmgpéw é&é%wﬁzpat F 127 (3H, 4, 1= 6.6 Hz, CHy), 3.91 2H, m,

om{ﬁ 45127 4%st@ﬁr ﬁhm‘fzpmygz (QHdQ izalnq} [NCALO% FBi(08; &-1C= 6.6

ar OX lic acid |nterms|a
( a4, QQ&{)0523((3HnetQQH2)1FOZ (ZzHAnx a:rpmmsf),ﬂ 95 ﬂ}hen_\,qrmefncs)

a?gga@g; i‘%ﬁ%ﬂ%&l %gm aI i Sz)ozgﬁf)( ﬁt égdt NH).

Intermediate 150

N
- j.j\Ho\f
E N Nj
O

N-(4-Fluoro-2-(methylcarbamoyl) benzyl)-3-(benzyloxy)-4-oxo-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4] oxazine-2-carboxamide. The title compound can be
prepared from intermediate 7, 3-(benzyloxy)-4-oxo0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxylic acid and intermediate 39, 2-(aminomethyl)-5-fluoro-N-

methylbenzamide. White crystals; mp 189-190 °C (ethyl acetate). 'HNMR 400 MHz



(6H, s, 2 x CH3), 2.50 (3H, s, CH3), 4.03 (4H, in, 2 x
CH2), 4.46 (2H, d, J = 6.6 Hz, NCH2), 5.31 (2H, s,
wW@HRN 18593 06 (1H, dd, J = 3 Hz and J = 8. 6 Hz, PCT/US2005/016473
1
2

10

15

20

aromatic), 7.16 (
aromatics), 7.50 ( aro |cs) 7.74 (1H, dd, J
:6.0l—|zandJ:8.6Hz aroﬁgtlc) 828(1H s, CH),
8.45 (1H, broad t 15 An

CETPBT Finpe): éOé;_(3I§4d I 4.534z, N@H@:éﬁ?o (?ﬂéadeH@ 69348H, m,

H’s?&)’s“l 50 oo %36 W SETRP 1A HEa i Bl Gllssrpicita. 658

1519, et EINKDY, 0:04-(( B; nfhfoyihatk}-l-ﬂl,&(lﬁ- twu Bzhb H]z and = 8 6 Hz,

I
ga%og}eaglg ycﬁp&é}}) fnzéjléfa)égl)@ag?s[?,ﬁ 55 (1 broadt ﬁﬁ? Anal. Calcd for
ALXBZNGR)ZCRIROKRID AN 17008, Phind! € 619 BLNEL, 03112106,
prépar ed4 rom’i nf er medi at e 27,
3- (benzyl oxy) -9, 9-di net hyl -
0x0-4,6,7,9-tetrahydropyrimdo-[2,1-c][1, 4] oxazi ne-2-c
arboxylic acid and 5 int i]?tﬁ@&eidé‘%%l%b,
(2-fluoro-4-(3-nmethyl-iH1,2,4-triazol-1-yl)phenyl) net
hanam ne. \White crystals; rap 183 -185 C (et hyl

H m aromatic), 7.30-7.34 (3H, m
H m

acetate). 1HNWVR 400 MHz (CDC13) S (. 1.65 (6H, s,
2 x CH3), 2.52 (3H, s, CH3), 405( m 2 x CH2),
4.64 (2H, d, J =6.1 Hf N 5.3% (2H, s, OCH2),
7.29 -7.55 (8H m aror{’&N/}:s) 1H, broad t,

NH), 8.45 (1H, s, CH).
62.54, H5.25 N 16.21.

16.23. Internediate 15 ' w \l' O
F.'

N-(4-Fluoro-2-(1H-1,2,4-triazol-1-yl)benzyl)-3-(benzyloxy)-9-ethyl-4-oxo-
4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide. The title compound
can be prepared from 3-(benzyloxy)-9-ethyl-4-0x0-4,6,7,9-tetrahydropyrimido{2,1-
c][1,4] oxazine-ﬁ-carboxylic acid which was synthesized using the method described
for the synthesis or intermediates 7 and 16, and intermediate 69, (4-fluoro-2-(1H-
1,2,4-triazol-1-yl)phenyl)methanamine. White needles; mp 155-157 °C (ethyl
acetate). 'HNMR 400 MHz (CDCls) & (ppm): 1.03 (3H, t, J = 7.5 Hz, CHs), 1.97-
2.02 (1H, m, CH), 2.29-2.32 (1H, m, CH),.3.83-3.88 (2H, m, CHy), 4.15-4.31 (2H,
m, CH,), 4.44 (2H, m, CH,), 4.53 (1H, m, CH), 5.34 (2H, s, OCHy), 7.08 (1H, dd, J =
2.5 Hz and J = 8.6 Hz, aromatic), 7.20 (1H, m, aromatic), 7.29 -7.31 (3H, m,
aromatics), 7.47 (2H, m, aromatics), 7.74 (1H, dd, J = 6.1 Hz and J = 8.6 Hz,
aromatic), 8.02 (1H, s, CH), 8.41 (1H, s, CH), 8.55 (1H, broad t, NH). Anal. Calcd
for Ca6HasFNgO4: C 61.89, H 4.99, N 16.65. Found: C 61.67, H5.13, N 16.61.
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c] [ 1, 4] oxazi ne- 2- car boxam do) net hyl )-S fl uor obenzoat e.
The title conpound can be prsgared frominternedi ate
27, 3-(benzyl oxy)-9, 9-di net h); ®4-0x0-4,6,7,9-
t et rahydropyrimdo-[2,1-c][1, 4] ox 22| ne- 2- car boxylic
acid and internedi ate 3sltrBeRdt,
2- (am nonet hyl ) - 5-fl uor obenzoate. 1H NMR (CDC13, 500
MHz) S ppm 1.61 (6H, s, gem M), 3.88 (3H s, Ow),
3.97 (2H, t, J = 5.5 Hz, CH2), 4.0 , t, J = 5.5
Hz, CH2), 4.73 (2H, d,\J = 6.7 Hz, ), 5.25 (2H, s,
OCH2), 7.19 (1H, dt, J ¥ N3, 8.5 Hz, YAr-H), 7.27-7.31
(3H, in, Ar-Hs), 7.48-%Lg§ (2H, .m -Hs), 7.61 (1H
H)

dd, J =5.5, 85 Hz, Ar . 1.p6 H dd, J =3, 9.5
Hz, Ar-H). LCOMS nlz 4 : 2005/ 118593
PCT/ US2005/ 016473 160 rmedi gge 455 HNOOO -~

HO FNO 5 F ;L

N- (2- (Cycl opr opyl car banoyl ) - 4f | uo & yl ) -3-(benzyl ox
y)-9, 9-di net hyl -4- oxo-4, 6, 7,
9-tetrahydropyrimdo[2,1-cJ[1,

4] oxazi ne- 2- car boxam de. The title conpound can be

pr epar a4t Flaoyd-at@mreeidil- diRl, 2, triazol-1-yl)benzyl)-3-(benzyloxy)-9,9-
3- (benzyl oxy) -9

AT o ki SRS O Ll L s Fréerbosapids: The

UL ol P B A 27,5 ol 2 i

mbxo-8.5]7,9\ettdhyddpytimide-[Pebic Hi #a®@eine-carboxylic acid and
intermediate 85, (4-fluoro-2-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl)methanamine.
White crystals; mp 203 °C (ethyl acetate). 'HNMR 400 MHz (CDCls) & (ppm): 1.65
(6H, s, 2 x CH3), 2.50 (3H, s, CHj), 4.03 (4H, m, 2 x CHy), 4.46 (2H, d, ] = 6.6 Hz,
NCH),), 5.31 (2H, s, OCH,), 7.06 (1H, dd, J = 3 Hz and J = 8.6 Hz, aromatic), 7.16
(1H, m, aromatic), 7.30~7.34 (3H, m, aromatics), 7.50 (2H, m, aromatics), 7.74 (1H,
dd, J= 6.0 Hz and J = 8.6 Hz, aromatic), 8.28 (1H, s, CH), 8.45 (1H, broad t, NH).
Anal. Calcd for Cp7H,7FNgO4: C 62.54, H 5.25, N 16.21. Found: C 62.48, H5.31, N

16.29.

Intermediate 153

F O O
H

eRgiig
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9-tetrahydropyrimdo[2,1-c][1,

4] oxazi ne- 2- carboxam de. The title conpound can be
prepared frominternedi ate 27,

3-(benyy| oxy) -9, 9-di - 4- 0X0-

4,6, 7, D-(Eetlvd (%thyhlélol p.A-miagql; lry szl Pribenzyogyhd 9-

A ety kR AR5 eHG Graese] sardpsmide: The
gﬁé—bd};ﬂh@@@gﬁ%% p%@reﬂ&rd‘ﬂrlﬁ)tex&qdmﬁe 21 %@eﬁﬁﬂbxy@)%?-ﬁlrﬁﬁhyl#-
r
s -y b s Bt e e
n}EQIagb 87 f flfé0-4- g3 %ﬂﬁrl %I:_ir')[ Yo 4299115611ﬂ—g@gﬁenyl)methaélamme

U005/ 0 6473 1
5\7\811td23)ysta7ls 4itp Q%-I—lde’C @chll Bcet@e) HNMR 80Q BIHADE]3) 5 (ppm):

O 656kt 25 CHY: R 1 G %ﬁ\,(zﬁ%,er % il o J=61

oxy;a«gg r5°532(2f&125 r@@ﬁpob'z@av %s%ﬁ%h%ﬁ)a@@gzy B (B (thenut,

4-0xo0-4
QNtPEt 8. éﬁ{(ﬁﬁ,cqoﬂ-l)nAdd[ Calcddaf @27H27FN6O4 C62.54,H5.25,N 16.21.

4%8%%%@2&%’0?@5%3@%& - lhg710 title conpound can be

3- (benzyl oxy) -9, 9-di net hyl -
0xo0-4,6, 7, 9- tetrahydropyrlmdo [2,1-c] [ 1,4]
oxazi ne- 2- car boxyl i ¢ aci dntgrediate 154

Methyl 2-((3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6, 7, 9-tetrahydropyrimido 2, 1-
c][1,4] oxazine-2-carboxamido)methyl)-5-fluorobenzoate. The title compound can be
prepared from intermediate 27, 3~(benzyloxy)-9,9-dimethyl-4-ox0-4,6,7,9-
tetrahydropyrimido-[2,1-c][1,4]oxazine-2-carboxylic acid and intermediate 38,
methyl 2-(aminomethyl)-5-fluorobenzoate. 'H NMR (CDCl3, 500 MHz) & ppm: 1.61
(6H, s, gem-Me), 3.88 (3H, s, OMe), 3.97 (2H, t, J=5.5 Hz, CHy), 4.02 2H, t,J =
5.5 Hz, CH,), 4.73 (2H, d, J = 6.7 Hz, NCH,), 5.25 (2H, 5, OCHy), 7.19 (1H, dt, J =
3, 8.5 Hz, Ar-H), 7.27-7.31 (3H, m, Ar-Hs), 7.48-7.50 (2H, m, Ar-Hs), 7.61 (1H, dd,
J=5.5,8.5 Hz, Ar-H), 7.66 (1H, dd, J = 3, 9.5 Hz, Ar-H). LC/MS nv/z 496 (M+H).



i ntermedi ate 131,
2-(2-(am nonet hyl ) -5-f| uor ophenoxy) - 1- nor phol i noet hano

wWoesAs9NVR (CDC13, 500 MHz) S ppm 1. 59 ( 6H, PGT/US2005/016473
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gem Me), 3.38, 3.54 (4H, br 3.62 (4H m
OCH2), 3.96 (2H, m NCH2), 9&5(2H m OCH2), 4.55
(2H s, OCH2), 15455(2Hd 4.3 Hz, NCH2), 5.17
(2H, s, OCH2), 6.53 (1H, =10, 2.1 Hz, Ar- H),
6.63 (1H, dt, J = 2.5, Ipifﬁniélatﬂﬂﬁ? 23-7.26 (1H, m
At-H), 7.28-7.30 (3H, m Ar-Hs), 7.42-7.44 (2H, in,
Ar-Hs), 8.00 (1H, t, J = 5.5 Hz, NH); 13C NVR (CDCL3,

125.77 Hz) S ppm 27.74, 38.76, 42.3Q742.98, 45.38,
58. 06, 66.55, 66.78, 66.91, 74.72, ' , 100. 40,
100. 61, 108.07, 108.23, 122.56, 128. 3 128. 49,

128.84, 20 130.88, 130.9 @39. 69, 141!36, 141.98,

156. 70, 157.02, 157.'@{, 14 52. 0 163. 99,

162. 86, 165.79. HRM5 (ES SOMH3ANAO7F ( M+H)

581. 2412, found 581. 239 O M ‘

PCT/ US2005/ 016473 16% &ér medi at & %:L \' 00J-C
b

NO HF ON N NOO 15 Dinethylwgarbamc acid 2-
{[ (3-benzyl oxy-9, 9-di net hyl - 4- oxo- 4, $;@; 9- tetrahydro
pyri m do[ 2, 1-c] [ 1, 4] oxazi ne- 2- car bonyl ) - am noJ- net hyl }
-Sfluoro phenyl ester. The titI e conpound can be

B ot Tt R BN G s Ao e Borblo . Pl v+

0X%RGINE7,2- t@zﬁ&f@%{? Vi GnidS 20l -c B, @]b@b%@@’d@bﬁnﬂia@ The title
2- (am nonet hyl) fl uorophenyl " di net hyl carbamate. 1H

Nmmpeulq@m@ preprmed/fm igtegpediate 2583 (Brzyloxy e ditmpthyl-4-oxo-

. 4%%@&@?%«%{2 2ol Aﬁé)aazuﬁz}c%@é%gﬁc agldgaéld(l E:kmedlate

s 40Q3|fﬂjunonﬁtﬁ3,4) Nldylcloﬂﬁbpyll-S HlhidrSbenzamBle HZC/MS nir 5215(1&?-H)
(1H, dt, J = 8 Hz, Ar-H), 7.25- 7.33 (4H, m
Ar-Hs), 7.53 (2H d J =-7 Hz, Ar-Hs), 7.78 (1H, brt,

J =5 H, NH; 13C N\R %gdlg‘%%%gw Hz) 8 ppm

27.68, 36.61, 36.89, 37. 8.06, 15 74.73,
76.23, 110.58, 110.77, 113.06, 113.23, 126.55, 126. 58,

128.31, 128. 45,
O
)W
N N

O

N-(4-Fluoro-2-(morpholine-4-carbonyl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-
oxo-4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide. The title
compound can be prepared from intermediate 27, 3-(benzyloxy)-9,9-dimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido-[2,1-c][1,4]oxazine-2-carboxylic acid and intermediate
44, (2-(aminomethyl)-5-fluorophenyl)(morpholino)methanone. "H NMR (CDCls, 500
MHz) 6 ppm: 1.59 (6H, s), 3.29 (2H, brs), 3.57 (2H, m), 3.74 (4H, s), 3.98 (4H, m),
5.26 (2H, s), 6.88 (1H, dd, J=8.2, 2.7 Hz), 7.03 (1H, dt, J=8.5, 2.5 Hz), 7.24-7.33



128.91, 131.23, 131.31, 136.76, 140.70, 142.00,

150. 60, 150.69, 154.50, 156.30, 159.79, 161.40,
was®s531859362. 43. HRVS (ESI) cal cd for C27H30NAPGFUSIBHM16473

525. 2149, found 525.2163. WD 2005/118593

PCT/ US2005/ 016473 163 Interng gl ate 159 01-0 -9\ NO

HF/ NO 5 N (4- Fluor02(21 xopyrrolidinl

benz 3- (benzyl ox

Y AP é&&g%g@ mesaq}[ssz’? I_ﬂz}g]7[417 OB ' =45, 96%: 895 i
41.c LS Fe R0 The title conpound can be
p%ggﬁfggqfron1lnterzggia’e 27,
3- (benzyl oxy) - 9, 9- di net hyl - 4- oxo-
4,6,7,9-tetrahydropyrim 2,1-c , 4] oxazi ne- 2- car bo
xylic acid and 1-(2- ?ntelll edlate]1£71

5 (am nonet hyl)-5-fl uorophenyl) pyrrolidin-2-one, derived
fromreduction of 10 internediate 111,

4-fl uoro-2-(2-oxopyrrolidin-1-yl)be itrile. 1HNMR
400 Mz (MeOD) b ppm 7.44 (3H, in .33 (3H, m,
7.11 (1H, dd, J = 9.2, 3.0 Hz) 7.03 H m, 521
(2H, s), 4.43 (2H, s), 4.08 (2H_t, = 5.0 Hz), 3.98
(2H, t, J = 5.0 Hz), 3.85 (2H %, 9 = 7.1 Hz), 2.58
(2H, t, J =

8.0 Hz), 2. (6H, s). LCws
(MrH) + nf z 521. 15Intd|a'} 60 NOOO XAro
-l N F1I 0O20 N (4 6rey 2- (2Noxdhzepan- 1

yl) benzyl) - 3- (benzyl oxy) -9, 9t di peth - oxo- 4, 6, 7,
9-t etrahydropyrinido[2,1-c]%ﬁ?’4]ax.zlne-2

carboxam de. The title conpound WO 2005/ 118593

PCT/ US2005/ 016473 164

O

N-(4-Fluoro-2-(2-morpholino-2-oxoethoxy)benzyl)-3-(benzyloxy)-9,9-
dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[2,1-c][1,4] oxazine-2-carboxamide. The
10 title compound can be prepared from intermediate 27, 3-(benzyloxy)-9,9-dimethyl-4-
oxo-4,6,7,9-tetrahydropyrimido-[2,1-c][1,4]oxazine-2-carboxylic acid and
intermediate 131, 2-(2-(aminomethyl)-5-fluorophenoxy)-1-morpholinoethanone. 'H
NMR (CDCl3, 500 MHz) 6 ppm: 1.59 (6H, s, gem-Me), 3.38, 3.54 (4H, br, NCH>),
3.62 (4H, m, OCH,), 3.96 (2H, m, NCH,), 4.01 (2H, m, OCHy), 4.55 (2H, s, OCHp),
15 4.55(2H,d,J=4.3 Hz, NCHy), 5.17 (2H, s, OCHy), 6.53 (1H, dd, I = 10, 2.1 Hz, Ar-
H), 6.63 (1H, dt, J =2.5, 8 Hz, Ar-H), 7.23-7.26 (1H, m, Ar-H), 7.28-7.30 (3H, m,
Ar-Hs), 7.42-7.44 (2H, m, Ar-Hs), 8.00 (1H, t, J = 5.5 Hz, NH); °C NMR (CDCls,
125.77 Hz) 6 ppm: 27.74, 38.76, 42.30, 42.98, 45.38, 58.06, 66.55, 66.78, 66.91,
74.72,76.27, 100.40, 100.61, 108.07, 108.23, 122.56, 128.37, 128.49, 128.84,

20  130.88, 130.96, 139.69, 141.36, 141.98, 156.70, 157.02, 157.10, 159.58, 162.04,
163.99, 162.86, 165.79. HRMS (ESI) calcd for C30H34N4O7F (M+H) 581.2412, found
581.2393.
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can be prepared frominternedi ate 27,
3- (benzyl oxy) -9, 9-di net hyl - 4- oxo-4, 6, 7, 9-

acid and 1-(2-(aininonethyl)-5-

fl uor ophenyl ) azepan- 2-one, derjved fromreduction of

i nternmedi ate 113, 4-fl uoro- 2-

(2- oxoazepan- 1-yl )benzonitrile, 1HNVR 400 MHz (DVSO 8
ppm 8.80 (1H, dd, (t), Bigmed @tfoiffz), 7.46 (2H, n),
7.36 (4H, m, 7.08 (1H, dd, J = 9.8, 2.8 Hz), 7.0 (1H,
m, 5.09 (2H, s), 4.43 (1H, dd, J =15.2,7.1 Hz), 4.06
(1H, dd, J = 15.2, 5.0 Hz), 4.02 (2¢ t, J =5.0 Hz),
3.90 (2H, t, J =5.0 Hz), 3.77 (1 H , 3.51 (1 H,

nm, 2.70 (1H, m, 2.51 (2H, m, 1.7&(6H m, 1.56
(6H, s). LCM5S (MrH)+ nmfz 549. 10 Integrnmedi ate 161 00-'
o N~~\1 HN 0 N(2- (2 O<oox zol9din-3

yI)benzyI) 3- (benzyl oxy oxo 15
4,6,7,9-tetrahydropyri [2 - cJ|'1, 4] oxazi ne- 2- car box

an1de The title conpetnd .n beN
i nternedi ate 27,

3- (benzyl oxy) -9, 9- dlnethy+N

t et rahydropyri m do-[ 2, 1- c][l 4]oxa2|ne 2-carboxylic
acid and 3-(2- (aininonethyl)phenyl)oxazolidin-2-one,
derived fromreduction of internmediate 116,

2-(2- " - L ;
DN([S 0)9)?;%1?;}20&d gauﬁzc% w 7@%@%}1&@ £9- d%!et gﬂgg_éw

( wﬁahnzy’ro—mrmdQ[ZH c]c[ 1, 4j0xazz‘71652 Wﬁonﬂ) @@n(ojynez‘lg)l 1-541lugo-phenyl

e.g%r 3T1<§>7t1tke4ciqmpﬁ}ma garélée erﬂg_fxreﬁi r’(;r)om Ttegléledl(ag,w g;(beltz&?éy) -9,9-

©acid
I(ﬁ?thlé'@rﬂr’fmlgff g)t{(gQ?67éMPu%Q oﬁﬁﬁ%ﬂ%ﬁé}?ﬁﬂ%ﬁéﬁé@%ox&ﬁ aci

and intermediate 133, 2-(aminomethyl)-5-fluorophenyl dimethylcarbamate. 'H NMR
(CDCls, 500 MHz) 6 ppm: 1.58 (6H, s, gem-Me), 2.92, 3.05 (25, NMe), 3.96 (2H, m,
NCHy>), 4.00 (2H, m, OCH,), 4.48 (2H, d, J = 5.5 Hz, NCH,), 5.26 (2H, s, OCHy,),
6.84 (1H, dd, J =2.5 Hz, 9 Hz, Ar-H), 6.87 (1H, dt, ] =2.5 Hz, 8 Hz, Ar-H), 7.25-
7.33 (4H, m, Ar-Hs), 7.53 (2H, d, J = ~7 Hz, Ar-Hs), 7.78 (1H, brt, J = 5 Hz, NH);

BCNMR (CDCls, 125.77 Hz) & ppm: 27.68, 36.61, 36.89, 37.97, 42.97, 58.06,
74.73, 76.23, 110.58, 110.77, 113.06, 113.23, 126.55, 126.58, 128.31, 128.45,
128.91, 131.23, 131.31, 136.76, 140.70, 142.00, 150.60, 150.69, 154.50, 156.30,
159.79, 161.40, 163.37, 162.43. HRMS (ESI) calcd for Co7HzeN4O6F (M+H)
525.2149, found 525.2163.



O 5 N(2-(2-Oxoazetidin-1
yl ) benzyl) - 3- (benzyl oxy) -9, 9-di net hyl - 4-oxo0-4,6,7,9
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The title conpound can be prepared frominternediate
27, 3-(benzyl oxy)-9, 9- dlnethyl 4- oxo0-4,6, 7, 9-
tetrahydropyr|n1do [2,1-c] | f 4]oxa2|ne 2-carboxylic
acid and 1-(2- (an1nonethyl)phenyl%azetldln 2- one,
derived from reduction ofntpimedidiedr%te 115, 2 10
(2-oxoazetidin-1-yl)benzonitrile. 1H NVR (400 MHz,
CDC13) 8 ppm 8.67 (1H, brt, J = 6.3 Hz), 7.60 (1H

dd, J = 1.3, 7.6 Hz), 7.53-7.50 (1H-®d, n), 7.34-7.24
(5H, nm), 7.18 (1H, ddd(dt), J = 1. .4 Hz), 7.10
(1H, dd, J =1.2, 8.0 Hz)=—5.27 (2H, 37, 4.60 (2H, d,
J =6.3 Hz), 4.01-3.95 (4 , 3.71(2H t, J = 4.5

Hz), 3.10 (2H t, J = 4.
ESl, MrH) mz 489. 15 |

), ©1.60 (6H, s); LCVB (+
di.dte ¢ NI SNHOO
\ NOHE/ 7NO 20 FI §br 0oJ2- (¥ hi azol - 2

yl ami no) benzyl )-3-(b y) - 9, ONdi Akt hyl - 4- oxo-
4,6, 7,9-tetrahydropyrimdo[2,1-cJ @» azi ne- 2- car box
am de. The title conmpound WO 2005/ ¥T8593

PCT/ US2005/ 016473 166 can be prepared from
i nternedi ate 27,

3-( ben &P}i‘){,},mg -2 f%ﬁ@fbﬁl&tﬁ ﬂ)eﬁ Z)ﬁ}")!—i—!(ﬁenzylwgg -9, 9—dzmethyl—4—

t et rahydropyrim oxa car
a@kﬂ-4ﬂilﬂ9%t(ﬂty@mpymndtt[ﬁw 1, 4] oxazine-2-carboxamide. The title

gpglgnggmg%gltp)éé%%iz ggfm 1nt%rrpnende ate (29 é ‘(&%z§1%§’<§‘3 § 8 éhy{] 4-0xo0-
f '45537 9: t@trihgﬁfo%gﬁimgo 3 fue][ gwsa%em &arrbé»s;«,hclabm\Ma 1(.§zoo

1H, s
6 (aniﬂz)met]fsfl)ls}ﬂ@lmfeb,phdtdyl)pyrrollémsz 01162 dsmwg from rdduc’nog ef

o rmeite fifdatysrost-Croxaphmg Rtk bpistle g g e

( gmeoi» 51p1p-r% 67,31 HZB mft 733 C&%H%) (72H (1'}P)|§|I)d $_8)82 3. (Bﬁz) 7.03 (1H,

536
m), 521 (2H, s), 443(2H s),408(2H t J= 50Hz) 398(2H t, J 5.0 Hz), 3.85

(2H, t, T=7.1 Hz), 2.58 (2H, t, ] = 8.0 Hz), 2.23 (2H, m), 1.61 (6H, 5). LCMS
(M+H)" m/z 521.

Intermediate 160

oW
Soggss

N-(4-Fluoro-2-(2-oxoazepan-1-yl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2 carboxamide. The title compound



10 Internediate 164 NN S-NH OO\ N'--O HF NO
N- (4- Fl uoro-2-(5-net hyl -1, 3, 4-t hi adi azol -2

wQ b@sitmssybenzyl ) - 3- (benzyl oxy) - 15 9, PCT/US2005/016473
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9-di net hyl - 4- oxo-4, 6, 7,

9-tetrahydropyrimdo[ 2,1-c][1, 4]oxazine-2-car
boxam de. The title corrpoundméan be prepared from
i nternedi ate 27, 3-(benzylo -

9,9 ,
dfareegreparedromanigrmedjate /s g%%@w}?w}-ﬂi9dan{eézyt4cqx[01‘},@]7=9-
N B AL VB Prb B RSt s ayd L2 4oqeme)--

dilagobhéhydarepan-2datel dadvedffranredndtion obintepfediate 113, 4-fluoro-2-
i nternedi ate

124, .
(- pxpsvene- {50 berzagitle, FINMRHQAMELZ(DMSOYS ppm: 8.80 (1H, dd, (©),

V5D GBI b Fag KiYe) 7 oR e M = Dlst2 k), VO (i, )

C6.00 (DH) ONLAD(IIL, i P15, 0.1 o), 406 (1F dd, 1= 152, 5.0 K, 4.02 (1,
4-F 2o ( 2. i din-

D S P 58 (8 P06, S R w51 (278 (1H, m), 251

Zf’z‘f?,trﬁ)?h%r(@m/fx{g“fi.si@téi,ls).qld:ﬂqs_ (VMR 'z 549.

oxazi ne- 2- car boxant d€. " The ti compound can be
prepared frominternedi ate 27,
3- (benzyl oxy) -9, 9-di net hyl - 4- oxQ-
4,6,7,9-tetrahydropyrini%%@?%? ggf?&,4]oxazine-2-carbo
xylic acid and 3-(2-
(ai ni nonet hyl ) - 5-f1 uor ophenyl ) oxazol i di n- 2- one,
derived fromreduction of 10 inter hate 117,
4-fl uoro-2-(2-oxooxazolidin-3-yl)b nitrile. 1H NWR
(400 MHz, MeOD) 5 pp .48 (1H, d J =8.6, 6.5
Hz), 7.41 (2H, m, 7. m, 7. (1H, dd, J =
£8. 69 2.

9.6, 2.5 Hz), 7.08 (1H Ntd, J 7 Hz), 5.21 (2H,
s), 4.57 (2H t. J = TALM W s). 407 (4H,
M. 3.99 (2H m, 1.6, 3 [OVS (MrH) + m 2 523,
N
gy

N-(2-(2-Oxooxazolidin-3-yl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide. The title compound
can be prepared from intermediate 27, 3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-
tetrahydropyrimido-[2,1-c][1,4]oxazine-2-carboxylic acid and 3-(2-
(aminomethyl)phenyl)oxazolidin-2-one, derived from reduction of intermediate 116,
2-(2-oxooxazolidin-3-yl)benzonitrile. "H NMR (400 MHz, DMSO-ds) & ppm: 8.90
(1H, t, T=6.0 Hz), 7.58-7.32 (TH, m), 7.22 (2H, t, J = 7.5 Hz), 5.08 (2H, s), 4.48
(2H, t, ] =7.8 Hz), 4.44 (2H, d, ] = 6.0 Hz), 4.06-3.97 (4H, m), 3.88 (2H, m), 1.56
(6H, s); LCMS (M-+H)" m/z 505.



15 Internediate 166 I\ Si- / ONOI Oo NHF/ NO
(R-N(2-(2-((tent-Butyldi nmethyl silyl oxy)nmethyl)-5-0xo
w@eosolssed n-1 yl)-4- 20 fl uorobenzyl) - 3- ( benzyPORY$2085/016473

9-di net hyl - 4-oxo0-4, 6, 7, 9-tetrahydropyrimdo[2, 1-

c] [ 1, 4] oxazi ne- 2- car boxam de he title conpound can
be prepared from WO 2005/ 118%@ PCT/ US2005/ 016473 168
i nternedi ate 27,

3- (benzyl oxy) - 9, 9- di met hp¥ermedialy 026, 7, 9- t et r ahydr opyr
i mdo-[2,1- c][1, 4] oxazi ne-2-carboxylic acid and
(S)-1-(2-(am nonet hyl ) -5-fl uorophenyl ) -5-

((tent-butyl di methyl silyl oxy) net hy rrolidin-2-one,

derived fromreduction of inter e 122,

(R -2-(2-((tert-butyl dixet hyl sil yl oxy) net hyl ) - 5- oxopyr
rolidin-1 5 yl)-4-flu Rzonitrile ' HNVR 400 Mz
(DMSO) 8 ppm 8.82 (1HNbroad 9), O7.47 (2H, m, 7.35
(4H, m, 7.00 (1H, brag Os) 4.60-4.10
(3H, m, 4.02 (3H, 88|—|(2 3 53 (2H, broad
s), 2.42-2.35 (2H, m, 294 (1H,N .56 (3H, s),
1.55 (3H, s), 0.82 (9H, br oad S) 1 (6H, s). LCMws
(MtH) + mz 665. 10 Internediate NOOO \ NN F

O i H/ NN O
(S)-N-(2-(2-((test-Butyldinmethylsilyloxy)nmethyl)-5-0xo
5 pylf ol Nd(*zflrzlowa)zeﬁ’fduﬁ }fl)b\éﬁié/@b W!z)lo%r)(dowmt@mm&4 6,7,9-
met hyl'- 4- oxo-4 tetrahydr opyrirnid
z‘etrahya’ropymmzdo[ 2,1- c] [ ] 4 ] oxazine-2-carboxamide. The title compound can be
prepared from intermediate 27, 3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-
tetrahydropyrimido-[2,1-c][1,4]oxazine-2-carboxylic acid and 1-(2-
(aminomethyl)phenyl)azetidin-2-one, derived from reduction of intermediate 115, 2-
10 (2-oxoazetidin-1-yl)benzonitrile. 'H NMR (400 MHz, CDCl) & ppm: 8.67 (1H, brt, J

=6.3 Hz), 7.60 (1H, dd, J = 1.3, 7.6 Hz), 7.53-7.50 (1H, dd, m), 7.34-7.24 (5H, m),
7.18 (1H, ddd(dt), T = 1.2, 7.4 Hz), 7.10 (1H, dd, T = 1.2, 8.0 Hz), 5.27 (2H, s), 4.60
(2H, d, ] = 6.3 Hz), 4.01-3.95 (4H, m), 3.71 (2H, t, J=4.5 Hz), 3.10 2H, t,J = 4.5
Hz), 1.60 (6H, s); LCMS (" ESI, M+H") m/z 489.

15
Intermediate 163
4
S” NH O o
H N N
e N
(@)
20 N-(4-Fluoro-2-(thiazol-2-ylamino)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo-

4,6,7,9-tetrahydropyrimido[2,1-c][1,4] oxazine-2-carboxamide. The title compound



c][1, 4Joxazi ne- 2-car boxam de. The title conpound can
be prepared from internedi ate 27,

wW@2qobamssyd oxy) - 9, 9-di et hyl - 4- oxo- 4, 6, 7, 9-t et r BETHUSIPY016473
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imdo-[2,1- c][1, 4] oxazine-2-carboxylic acid and
(S)-1-(2-(am nonet hyl )-5-flu ]:‘S%tphenyl)-S-
((tert-butyldimethylsilyloxy) hyl ) pyrrol i di n-2-one,
d df duct f 20 int di
(%ri b repiEed PP BRPP AR g1 G B eGP s
f

%r&gb%%ﬁ’lm d)os[ﬂglz‘ls]rfljﬁ E%%éa’- idy gﬂdx?hc &M&'%(&ég@? %ﬁlﬁﬂg@ethyl)

7 5eiofdpenplthmdols) -amineg deliRdd, frah redhcB0n 4f Rlerfreiatan)23, 4-

?ﬂ%roof’-ﬁagfz’gyiy%n%@o ( 9&?3@??6- %ﬁ?ﬁ;ﬁéo M, FS0-d6)gippm:
or 524 oy oGV e AR RS RR ATy 2% 20008, a8 it
2@0)57.32- 553 SECTH) JUS29 0BA,0d, 64738 HiA,%6.7 hilgt, meld{d), d =158, 8.8), 5.05

A4 o e s i Dom T B3 55 Pl ST
) L%l\ﬁisg*rﬁﬁ RHEYm/e%964, 6, 7, 9-t

et rahydropyrimdo[ 2, 1-c][1, 4]oxazi ne-2-carboxam- de.
The title conpound can be prepared frominternediate

27, 3-(benzyl oxy)-9, 9-di nethyl -.4- -
4,6,7,9-tetrahydropyrim g]gt-efré?di@tg%% 4] oxazi ne- 2- car bo
xylic acid N-(2-

(am nonet hyl ) - 5-f | uor ophenyl ) - N- met hyl acet am de,
derived fromreduction of 10 internediate 114,
N-(2-cyan-5-fl uor ophenMIRl N- net hyl acet apilde. ' HNVR 400
I\/Hz(l\/le(D) S ppm 7 733(6H in), 7.15 -7.06 (2H,
m, 5.22 (2H s), 4.4Dg42 d, J. =24 Hz), 4.09 (2H,

t, J =51 Hz), 4.01 (2H 7 3 =8 1%%), 3.25 (0.4H,
s), 3.22 (2.6H s), 1.85-t3H~g) H s). LOVB
at eH169! N OO0
Nao ]
;LO

(MtH) + mlz 509. 15 Inter
N-(4-Fluoro-2-(5-methyl-1,3,4-thiadiazol-2-ylamino) benzyl)-3-(benzyloxy)-
9,9-dimethyl-4-oxo0-4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide.
The title compound can be prepared from intermediate 27, 3-(benzyloxy)-9,9-

dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido-[2,1-c][ 1,4]oxazine-2-carboxylic acid
and N-(2-(aminomethyl)-5-fluorophenyl)-5-methyl-1,3,4-thiadiazol-2-amine, derived
from reduction of intermediate 124, 4-fluoro-2-(5-methyl-1,3,4-thiadiazol-2-
ylamino)benzonitrile. LCMS (" ESI, M+H") m/z 551.



NHQ N F O N(2-Arno-4

fluorobenzyl) - 3-(benzyl oxy)-9, 9-di nethyl -4-o0xo0-4, 6,
wWQ@ 2009/126393 et r ahydr opyri m do[ 2, 1-c] [ 1, PCT/US2005/016473

4] oxazi ne- 2- carboxam de. The title conmpound can be

prepared frominternediate 2 57

3- (benzyl oxy) -9, 9-di net hyl - 4-0x0-4,6,7,9 WD

2005/ 118593 PCT/ US2005/ Q16473.. t17§

t et rahydropyri ni do-[ 2, 1-BFFRSHPEIR7i ne- 2- car boxyl i c

acid 2-(am nonet hyl)-5- fluorobenzenam ne. ' HNMR 400

MHz (MeOD) 8 ppm 'HNMR 400 MHz (MeOD) b ppm 7. 36

(2H m, 7.30 (3H, m, 7.10 (1H, d = 8.3, 6.5 Hz),

6.47 (1H, dd, J = 11.1, 2.5 Hz), (1H, ddd, (dt),

J =8.6, 2.5 Hz), 5.19 . s), 4.407(2H, s), 4.07 5
(2H, t, J = 5.0 Hz), 3¢ éH, . J35.0 Hz), 1.61
45

(6H, s). LCVMS (MtH) + m . rmediate 170 i LNH
OO/ NNO HN- NT7O S\ @2 no) - 4
fl uor obenzyl ) - 3-(benzy) -9H 9-di net hyl - 4- oxo-4, 6,

7, O- E

NS
tetrahydropyrifnido[2,1-CJ[1,4]oxé;£2é12-cafboxanide.
The title conpound can be prepared ominternedi ate
27, 3-(benzyl oxy)-9, 9-di net hyl - 4-o0x0-4,6,7,9
tetrahydropyrimdo-[2, 1-c][1, 4] oxazi ne-2-carboxylic

5 acid aqula?l{l@*Ei-Zl%d?aXbﬁoizUin—Q—z%enzyl)ﬁ-(ben loxy)-9,9-dimethyl-4-
et hyl - 5-f | uor obenzenam ne. 1H 400 Mz ?CDClB)r 6 .
(prd. 6, 719-2r afieinopyrimilof2, §-ci/ 1, 4hpxazcnes-canbosanidgH,Ihs titly

X _CH3). 3.1 H. Qe =

contpgyd Yyt G by oy kgl 27 (b1 93 Py iy B-oxo

QE6i2)9-tefraBdropytimidodad - 1,4 xazing-LaprboiyRd adid kind B+(2-

aromatic), 6.98 (1H m arommtjic), 7.3- gi.SS?_‘sSH, rr1él

alesyRemel yl)-%ﬂu@orelmyl)ﬁ%azaﬁ&?}a%-%% flerivedstiom {peuctpp Q

t. . S L 20 .

10 [Wﬁ_ diajg It 2%-Etﬁor%é%ﬁx%%a%@gglgﬁyf)@énz%@ﬂﬂ%pl’ﬁ%@/ﬁ{ (400 MHz,

MeOD) & ppm: 9.48 (1H, dd, J = 8.6, 6.5 Hz), 7.41 (2H, m), 7.32 (3H, m), 7.22 (1H,
dd, 7=9.6,2.5 Hz), 7.08 (1H, td, ] =8.6, 2.7 Hz), 5.21 (2H, 5), 4.57 QH, 1, 1 =7.7

Hz), 4.50 (2H, 5), 4.07 (4H, m), 3.99 (2H, m), 1.61 (6H, 5). LCMS (M+H)" m/z 523.

15 Intermediate 166
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(R)-N-(2-(2-((tert-Butyldimethylsilyloxy)methyl)-5-oxopyrrolidin-1-yl)-4-

20 fluorobenzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo-4,6,7,9-tetrahydropyrimido[2,1-

c][1,4] oxazine-2-carboxamide. The title compound can be prepared from



WD 2005/ 118593 PCT/ US2005/ 016473 171 | nternmedi at

OO0 jc)')~ON'ON-N F 70 5 ate 1t
WOR(sAHsaDr obenzyl ) - 3- (benzyl oxy) - N- nnet hoxy- 9PCT/US2005/016473

9-di met hyl - 4- oxo-4, 6, 7,9- tetrahydropyrimndo[2, 1-cJ[1,

4] oxazi ne- 2- car boxam de. The étle conpound can be

gr?gared fron1internediate 2

enzyl oxy) -9, 9- di net hy
tisteroaedjaie 85# mﬁna}zslo[cz) 254! Je’}iftiwﬁ? 6’%8z4i %Z%ie%%l%ybdr SRyipgdo-(2,1-

a
ﬁﬁg}sﬁlgigad“r{e %%ﬂw ‘li‘]‘%ﬁ 100! iR hapaatopithy -
A(QQIthZyldlﬁBﬂi}@ll}&o@pmnjhyl)pyﬁ@u(mﬂ ong, g_m;@dépml redgcien of

edlgt%g%( @)'-42 (@E t ldgnéyfyl(sgﬂ@cﬁnfw%g%at | Cg?rrohdm-l-

5 a¥1§9 quor&}%n&@ﬂi imﬁﬁmﬁﬂ) S8z @\4@@) 62gm: 18.82 (1H, broad s), 7.47

aromatics HRVS (1
%'gp % ats o8 gm,rmy;zzsommwd[swmq (2Ha6B 418s%: 01(%15&3% 4.02 (3H,
N 338 (UL B %uggg?éﬁe‘%oaée) 1782 5% B, mMN1 Q4@ ), 156, 9),
37 khiadi I l
gl-é?a%f?h@@%%%%%@ﬁy P
, $L;a?yg{gpyrinido%Z,l-c%[l, 4] oxazi ne- 2- car boxam de.
conpound can ' '

10 27, 3-(benzyl oxy) -9, 9-di m%@%&%ﬁgggimm ntermediate
4,6,7,9-tetrahydropyrimdo-[2,1-c][1, 4] oxazi ne- 2-carbo
)F()C/:lTI/ fJSgSIC)g/ 8234(73-ﬂ uoro-2 WO 2005/ 118593

1
(1, 2, 3-thi adi azol - |y phenyl ) met hana 1HNVR 400
MHz (CDC13) 6 (ppn) TSI1.66—6H, s, 2 X YH3), 4.02 (4H,

m 2 x CH2), 457(2H,o\q ) geOHz,o), 5. 32

o .

(S)-N-(2-(2-(( tert-Butyldimethylsilyloxy)methyl )-5-oxopyrrolidin-1-yl)-4-
15 fluorobenzyl)-3-(benzyloxy)-9, 9-dimethyl-4-0x0-4,6,7, 9-tetrahydropyrimido[2,1-

c][1,4] oxazine-2-carboxamide. The title compound can be prepared from

intermediate 27, 3-(benzyloxy)—9,9-dimethyl-4—oxo-4,6,7 ,9-tetrahydropyrimido-[2,1-

c][1,4]oxazine-2-carboxylic acid and (S)-l—(2-(aminomethyl)-5-ﬂuorophenyl)-S-
((tert—butyldimethylsilyloxy)methyl)pyrrolidin-il-one, derived from reduction of

20

25

intermediate 121, (R)-2-(2—((tert-butyldimethylsilyloxy)methyl)-S-oxopyrrolidin—1-
yI)-4-fluorobenzonitrile. IINMR 400 MHz (DMSO) & ppm: 8.82 (1H, broad s), 7.52-
7.33 (7H, m), 7.02 (1H, broad s), 5.60 (2H, s), 4.60-4.20 (2H, m), 4.02 3H, t,7=5.0
Hz), 3.89 (3H, t, 5.0 Hz), 3.53 (2H, broad s), 2.51 (2H, ), 2.44-2.26 (2H, m), 1.94
(1H, broad s), 1.57 (3H, s), 1.55 (3H, s), 0.82 (9H, broad s), -0.02 (6H, s). LCMS
(M+H)" m/z 665.



(2H, s, OCH2), 7.18 (1H, m aromatic), 7.27-7.34 (4H,
m aromatics), 7.54 (2H, m aromatics), 7.74 (1H, dd,

wQ260581893+Hz and J = 8.6 Hz, aromatic), 8.71 (1PCT/BS2005/016473

10

15

20

CH), 8.80 5 (1H, broad t, NH). HRVMS (ESI) cal cul ated
for C26H25FN504S [ MrH+]: 522, 1611: found: 522.1601.

Intermedi ate 173 O ~N O O ~ 1 1 OH FN-N 7J 10
0O N (4-Fluor”o-2-(5- rretl on%zol %
yl) benzyl) - 3- (benzyl oxy)m pigdo zyl -4- oxo-4, 6, 7,

9-tetral hydropyri mdo[ 2, 1-cJ[ 1,

4] oxazi ne- 2- car boxam de. The title conpound can be
prepared frominternedi ate 27,

3- (benzyl oxy) -9, 9-di net hyl - 4-oxo 1
4,6,7,9-tetrahydropyrian do-[ 2, 1-c] [ 1,Y4] oxazi ne- 2- car bo
xylic acid and (4-flugko-2-(5-

nmet hyl oxazol - 2-yl ) phényly met hangm r%. Wiite crystals;
np 186 C (ethyl acetate apers V% 400 MHz
(CDC13) S (ppm: 1.61 @ s, 2 X 2.43 (3, s

CH3), 4.02 (4H, m 2.x~C), 4. 80" = 6.3 Hz,
NCH2), 5.25 (2H, s, OCH2), 6.82 (1 ; CH) 7.11

(1H, in, aromatic), 7.29- 7.34 (3H aromati cs),
7.52 (2H, m 20 aromatics), 7.65 (1H, dd, J = 2.5 Hz
and J = 9.6 Hz, aromatic), 7.69 (1H, dd, =6.1 H

and J " -~
HRVE (é%%)ﬁ%lg% cul'at e H ’%‘%@“”%’ %2&%3?@%20 3]’) -Nidimethy
5 62y-2¥AA9-téreahydr: 0p§ﬂ19ﬂﬁﬁ24 ~c/YNDA B30 5hd- Zm@xamzde The title

Egélgafr;%%/ %%}%&gfe %lm terenrlé? %e 31763 Eb 4lzylg)x§)) & 9- d\m@fh?l 4-0x0-

0 4?6;7 gg&pﬁ&é}’dp)ynﬁn&@@lz—ﬂ [y dxcafine D-tirb®iyiiy lac it 16X D- 4,
earnabybtioys-fopheryl)-Namethylasstamidre derived i ssAvgtion of

TS STl M Sk

MHz (MeOD) 8 ppm: 7.49-7.33 (6H, m), 7.15 -7.06 (2H, m), 5.22 (2H, 5), 4.41 (2H,
d, 7=2.4 Hz), 409 (2H, t, 1= 5.1 Hz), 401 (2H, 1, = 5.1 Hz), 3.25 (0.4H, 5), 3.22
(2.6H, 5), 1.85 (3H, 5), 1.63 (6H, 5). LCMS (M+H)" m/z 509.

Intermediate 169

NH, o O

I
o 5

N-(2-Amino-4-fluorobenzyl)-3-(benzyloxy)-9, 9-dimethyl-4-0x0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4] oxazine-2-carboxamide. The title compound can be
prepared from intermediate 27, 3-(benzyloxy)-9,9-dimethy1-4-oxo—4,6,7,9-



tetrahydropyrimdo-[2, 1 -c] [ 1,4]
oxazi ne- 2-carboxylic acid and (4-fl uoro-2-
w0 oabsplssny | ) net hanam ne. White solid. 1HNVR 40PCTVHR2005/016473
(CDC13) 8 ppm 1.66 (6H, 10 S, 2 x CH3), 4.04 (4H, m
2 x CH2,), 4.57 (2H, d, J ?7@ Hz, NCH2), 7.05 (1H
in, aromatic), 7.3-7.38 (3H aronatlcs) 7.42 (1H,

- 6.1
etratywati a1 20 A(]aﬁzm&?f-é%fbﬂxygwéq-f@ (aphingheglls-
1 SRR d
qg‘locr:?}% a%}ﬂr‘ lge)f Iézﬁr}@kgfglé%ogtm@m 8ﬂ}"‘%&m 079510 E??J%MGOD)
Sfpdin: TSSH(2H] Bn)) ﬁBQr(BIHchmagﬁelOl(ZH dny IF@ 306.5\0), 6A7{(1H, dd,N=

S s R TS RS o, 40 A0

5 Qofy, eU=2NBLHPY 09 m}@q[?zéotﬁz[)ll 61 (6H, s). LCMS (M+H)" m/z 453.
4{0%x3zi ne- 2- Carboxami de. Internediate 174,

N- (4-fl uoro-2-iodobenzyl) - 3-(benzyl oxy) -9, 9-di net hyl -

- 0x0-4,6,7,9 W 2005/ 118?‘?%%??% 454005/ 016473 174

tetrahydropyrimdo[ 2, 1-c oxazi ne- 2- car boxam de

(0.350 g, 0.62 mml) in a mxture of acetonitrile (12
m) and water (12 nl) was treated w fh
2- met hoxypyri di n- 3-yl boronic acid
nunol ), sodi um carbonate (0.20 g, 1
tetraki s(tri phenyl phosghi ne) pal | adi ug(0) (0.15 g). The
reaction mxture was 5 dggassedy flg#Shed with argon

and heated at 90 C for 3Q mn. [he reqstlon m xture
was then diluted with shed with water
and brine, dried over j@lﬁ sium sul fate and
concentrated. Chromatfography of t r§}|due on silica
gel (elution gradient of ethyl ace i n hexane) gave
0. 245 g (72% vyield) of the title rmterlal as a white
10 solid." HNMR 400 MHz (CIKHS) 8 ppn1 1. 63 (6H s, 2 x 10

CH3), 3.89 (3H, s, OCH3), X )@
(2H, bNe(a?d(EﬂNMiyw)ﬂfﬁ«@wlmyl) 3 (b@@:vlz)cy) %991‘5% - ‘6ax0 4.6,7,9-

aﬁeg{v ?gydi_op}? HMO[ %II %}_1%4 a&ﬁgg%g-ég%bfﬁ?m?ﬁie( :\I:Tlregglte cg)fnpoﬁnd"éan be
7 ppdred HoBiintéin cdl06TRY | X bemrylodyhio, 9-BinRethyl(4bko-M6,7,9-
?wﬁﬁrﬁ%ﬂgg%f I§c\?]l[] 4fo§(|a§1lijlle>-%t c%:cfjb(fng 1c ac18 8 Zwmlnomethyl)-N—
15  ethyl-5-fluorobenzenamine. 'HNMR 400 MHz (CDCl3) 8 (ppm): 1.27 (3H, t,J=7.1
Hz, CHj), 1.63 (6H, s, 2 x CH3), 3.10 (2H, q, ] =7.1 Hz, CH), 4.04 (4H, m, 2 x
CHy), 4.45 (2H, d, J = 6.6 Hz, NCH,), 5.27 (2H, s, OCHy), 6.28 (1H, broad s,
aromatic), 6.31 (1H, m, aromatic), 6.98 (1H, m, aromatic), 7.3- 7.38 (3H, m,
aromatics), 7.49 (2H, m, aromatics), 7.54 (1H, broad t, NH). HRMS (ESF) calculated

20  for CygH3gFN4O4 [M+H+]: 481.2251: found: 481.2254.

mmol ) and



found: 545.2184. 15 Internediate 176 ti 9 OO N~ 1 |
OFHN O 20 N(4-Fluoro-2

w@b@ssisshenzyl ) - 3- (benzyl oxy) - 9, 9- di et hyl - 4- ORCFUSBNT 16473
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9 tetrahydropyrimdo[2,1-cJ[1,
4] oxazi ne- 2- car boxam de. Int?fpediate 174, N (4-

Fl uor o- 2-i odob enzyl)-3

- (benzyl oxy) - 9, 9-di net hyl
t et rahydropyri ni do[ 2, 1- J?FTnﬂﬁgfiglne 2- car boxam de
(0.150 g, 0.266 mml) in a mxture of acetonitrile
(10 M) and water (10 mM) was treated with

phenyl boronic acid 25 (0.042 g, O. ), sodium
carbonate (0.062 g, 0.58 nmol) and
tetralcis(triphenylphosphine)palladi m0) (0.070 g).
The reaction m xture was degaq? | ushed wi th argon
and heated at 90 C for 30 mn he rqutlon m xture WO
2005/ 118593 PCT/ US2005/0%647 then dil uted
wth ethyl acetate, wagheg i&ﬁgfzzéand brine, dried
over anhydrous magné&si u surfate nd;Eoncentrated
Chr omat ogr aphy of the residue on b a gel (elution
gradi ent of ethyl acetate in hexane) "gave 0.124 g (91
%yield) of the title material as a |ight yellow
solid. 1HNMR 400 MHz (CDC13) 8 ppm 1.61 (6H, s,
CH3), H-@F lydidpennyl)B-be@t)xy)-d-methp2HY, 9ddzm§thyl é- 0160+4z6 7 9-

aﬁeéfﬂét’éf gggéﬁ(ﬂ; m q[ﬁ;@gx%ag%}g %}éﬂ 5{((!%@23@1}@ (18 2btnpBhind can be

fﬁ%‘g@é&?%at g&%l'é’d}]ate 2753%&42% g}xgtmahmeﬁiﬁ 425;8024 6,7,9-

tetrahydropyrimido-[2,1-c][1 4]oxaz1ne-2—carboxyhc acid and (4- ﬂuoro%enyl)—N-

methoxymethanamine. White crystals; mp 141 °C (ethyl acetate-hexane). "HNMR
400 MHz (CDCls) 8 (ppm): 1.66 (6H, s, 2 x CHs), 3.59 (3H, 5, OCHas), 4.07 (4H, m,
2 x CHy), 4.90 (2H, s, NCHy), 5.20 (2H, s, OCH,), 6.81 (2H, m, aromatics), 7.26-
7.30 (3H, m, aromatics), 7.36 (2H, m, aromatics), 7.44 (2H, m, aromatics). HRMS
(ESI+) calculated for CpsHo7FN3Os5 [M+H+]: 468.1935: found: 468.1916.

Intermediate 172

N—8

N
4 0 O
O

F N;[Nj

N-(4-Fluoro-2-(1 ,2,3-thiadiazol-4-yl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-
oxo-4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide. The title
compound can be prepared from intermediate 27, 3-(benzyloxy)-9,9-dimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido-[2,1-c][ 1,4]oxazine-2-carboxylic acid and (4-fluoro-2-



N- (4- Fl uoro- 2- (JH pyrazol -S
yl ) benzyl) - 3- (benzyl oxy) -9, 9-di net hyl - 4-oxo0 4, 6, 7,

W@2a08t1188b3/ dr opyri m do[ 2, 1-cJ[ 1, PCT/US2005/016473
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4Joxazi ne-2-car bboxam de. Internediate 174, N 15
(4-fluoro-2-iodobenzyl) - 3- (b§ﬁgyloxy) 9, 9- dlnethyl 4-0

’xo4679-

BTl bl ARSI REREIRE) Sopm):
11%6’@6’}?%0& x% b@()@gﬂ}@ rﬁ‘CZ # 6(1%01697 @H) Q; ﬁﬁ 6B1aE)NCH,), 5.32

sodl um’car bona

t@H; sl QCHY) VJlﬁr(éHymp h@sfplhph &)27ll. Bﬁﬂﬁ}}@@@ro@eﬂ@d 2 (3 m,

iy 1 S &8 LE otk 16 e Bmd %?@Lﬁéeﬁs s, CH), 8.80

for 6 S [K >H 1611:
ldTlH'VBro%@Q Nfﬁl; H@)ﬂ(@l@ﬁg@ cﬁlgﬁféﬁsed( L ;%gfzﬁm@ [+ R,

l\fgm<}5281.§91(2H s, OCH2), 6.54 (1H, d, J =25Hz
CH), 7.03 (1H, m aronatic), 7.25 (1H, dd, J = 2.5 Hz
and J = 9.8 Hz, aromatic), 7.35 (3H, m aromatics),
7.53 (2H, m aromatics), Inferbfedialdd73d, J = 2.5 Hz, CH),
7.60 (1H dd, J =6.1 Hz and J = 8.6 Hz, aromatic),
8.96 (1H, broad t, NH): HRMS (ESI) 25 cal cul ated for
C27H27FN504 [ MkH+] @ 504. 2047: found.~{04. 2068. WD
2005/ 118593 PCT/ USZOOSj 016473 176 @ rmedi ate 178

~St 1 / 11 OOF I O HN- 5 N(4-Flu
oro-2-(2-(trinethylsil hynyl)benAyI) 3- (benzyl oxy)

-9,9-di ne thyl -
'd&[\%q\%o[ 1, 4] oxazi ne- 2-
er pedilate 174,

4- 0x0-4,6,7,9-tetrahydr gp
car boxam de. A solutio I g
N- (4-fluoro-2-i odobenzy

- - 2- - (ben -9, 9- dlnethyl-4
- OXO-
4,6,7,9-tetrahydropyrimdo[2,1-c][A, ¥ oxazi ne-2-car box

amde (0.277 g, 0.49 mol) in a mxture of
N, N- di rrethylforrrarri de (3 nil) and piperidine (1.2 m)

t Y4
\(/Jl\?ghl E)r obr s(‘% Kgny t@{}osp i ne/?pgﬂ}l)g (bﬁleylmy) Lt dzmezhyl !
( %73;064 1-}[5{)7( @h@;;tyﬂylﬂﬁmghuqu’ 2 (thc]@] 4)?|f]cgjzz1e-é‘awplm:x@tn)da dEhedéle
ol | owe rine ce
( gompoyd ca& bgPrepwRd) gonirﬁét %k«} Fﬁ%‘?%ﬂ M%g AGagihgiy-oxo-
ang 7 g%éfagg?@ggﬂu& Rl-cf Q] HQYne- 2T$h?b678@i€tabﬁrhnﬁl(ﬁﬂﬂlbﬁ 2-(5-

was’t acetate, washed wt

M@ieﬁ’[yl@&doblyl)pher@ﬂ)nmﬂhmuﬁmnea Wide onystalsaglpe@6mﬁ (ethyl acetate-
sul fate and 15 concentrated under reduced pr es§uzrf3. GH, s

Chexsnal. o NABR #08MHRECPES) QuBPl 101 (08 sgbk CHs
CHj), 4.02 (4H, m, 2 x CH), 4.80 (2H, d, J = 6.3 Hz, NCHy), 5.25 (2H, s, OCHy),

6.82 (1H, s, CH), 7.11 (1H, m, atomatic), 7.29- 7.34 (3H, m, aromatics), 7.52 (2H, m,
aromatics), 7.65 (1H, dd, J = 2.5 Hz and J = 9.6 Hz, aromatic), 7.69 (1H, dd, J = 6.1
Hz and J = 8.6 Hz, aromatic), 9.32 (1H, broad t, NH). HRMS (EST") calculated for
CosHasFN4Os [M+H]: 519.2044: found: 519.2024.




(elution gradient of ethyl acetate in hexane) gave
0.164 g (63%yield) of the title naterial as a light

wgedosonsssdl i d. ' HNMR 400 MHz (CDC13) 8 ppm 0. POT/(934p5/016473
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s, SiCH3), 1.64 (6H s, 2 x CH3), 4.04 (4H m 2 x
CH2), 4.71 (2H, d, J =6.1 3 NCH2), 5.32 (2H s,
OCH2), 6.99 (1H, m aromatic),” 7.19 (1Hdd, J = 2.6 Hz
and J = 20 9.1 Hz, aromgtic), 7. 3%7.37 (4H, in,
aromatics), 7.48-7.51 ??,pﬁerrh%dlgtpggé“ cs), 7.75 (1H,
broad t, NH). HRVS (ESI+) cal cul ated for C29H33FN3O4Si
[ MeH+] @ 534, 2224; found: 534.2229. WD 2005/118593
PCT/ US2005/ 016473 177 |Internmedi at 90-9 11 F
X5?2Tr0 N~ NO 5 N-(2-Eth);nyl-

fl uorobenzyl)-3-(benzylv‘oxy)-9 9-di net hyl - 4- oxo- 4, 6,
7, 9- tetrahydr

opyrimdo[ 2, 1-c][1, 4] oxa Z|ne2 ar bo>8amde A
sol ution of |ntermsd|a 78
N-(4f|uor02(2(tr| B |s.*r*y| nyI)benzyI) 3- (be

nzyl oxy) - 9, 9- di met hyF- 4-

0xo0-4, 6, 7, 9-t et rahydr opyri m doJ 2, 1 4] oxazi ne- 2-ca
rboxam de (0.150 g, 0.28 mol) i nethanol (5 m) was
treated with potassium carbonate (0.120 g, 0.84 10
mol ) and the resulting m xture stirred at 22 C for
one hoVH4-Flineoeiadobenny i xbenzzloxyhs, Yrdimathph-¥-ared. o0, #h

eth cetat d th ter and. bri dried o

m«é%r e GHaT e i abe e eRean: i GUE EiBey i an be
Qﬁ&&i&ﬂfr@ﬁﬁﬁ@ﬂﬁ&h&t@ 29] y@b&z;z%gy)-g 9(&&@&@%4%6)4 &f7,ot he

tit material as a light yellow solid 1HNVR 400 Mz

(emandjopsspgont . -cld Algwins: omkorrisaci GBI ro 3.

C'*Zlémglymétga%af”b%\x@te %W%@d@fﬁz (&}?J(ﬁs)“é S8 1.66 (6H,

af Q&H@H&)) 4.04 (#3, ﬁalir&dmzﬂﬁﬂzﬁ d,H= 8891z) NCI@Z) 17, bg(m m,

aromati ¢y, 7.32-7 M m arommti cS),

Jremgtic), Fi3—7.38 1, rﬂ EO@aHES) BEDAELIdS) | =5. Bﬂzﬂnél *(82§1HZ

chpRRT i5 T PR S Rty 0 162 CBEB Sy o
A68m38828.08 011 605 E NH BIRNS (ESF) talculated for CpaHa4FIN3O4
[M+H"]: 564.0796; found: 564.0809.

Intermediate 175

N™ ™~
\ol/ 0O O
e
- H Na Nj
g

N-(4-Fluoro-2-(2-methoxypyridin-3-yl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-
0x0-4,6,7,9-tetrahydropyrimido[2, 1-c] [1,4] oxazine-2-carboxamide. Intermediate
174, N-(4-fluoro-2-iodobenzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo0-4,6,7,9-



c OON'O HN- N F O WD 2005/118593
PCT/ US2005/ 016473 178

wWOR(4ARS®r 0- 2- ( 3- et hyl i soxazol - S PCT/US2005/016473
yl ) benzyl) - 3-(benzyl oxy) -9, 9-di nethyl-4- oxo-4, 6,
7,9-tetrahydropyrimdof 2, 1- cg%
4]oxa2|ne 2- car boxam de. ﬁtlon of internediate
179,
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Ne‘(rﬂmdtdgymhdd[%ll oot Shresazipe-P-arhamamida ©370-2 062 drpap iy 2

s oF ot PRty A2 Bf) Yosf s i Zymethoppricin
g;‘)yﬁ)%r&rﬁe 458 (9190 g3R24mBAIL), 5oaimnmamma;d (0s2@| &, :88¢ameB and

was treated wth nitronethane
rm:tlIalps(tmphenylphosphme)palladlum(O) (0.15 g)( QThe reaction mlx%ne was

, 6-di 0 3 b | i
e TRl LY o0 e o il
ehféfhﬁgtd}higﬁ/kg?ﬁﬁﬁgé)&gﬂ a}cgllatnee ﬂva&&,d v(hﬁiﬁ*ﬁtgi gﬁﬂb&@i)e , dried over
r elshyldtcpusgnagngslgmesuifﬁerqné&o%qengggedcm@nﬁtgéﬁaﬂx aétﬁf res1 ue on
i ! eRId) of th
o ae SR s I L Cen R Al el T2 E@m@’ otthe
T'Eiae LGl 88la Wbk Woked WEBIMIR K400 MHz (C D613 6 ppin: é(éét(éﬂes 2x

{630, VAT, o0 o ik G e PP @edrt . 526 (2
con(f)ﬁglt f»?gﬁg@gp&jﬂer _r 9%%ﬂd9r£§ffi Somakb), 9B PR PEYS Hz and I

on 3' I ca gel tion gradient of
ethylizasematie), 7106 (THch, mrommnh Are].5 aHemparppmiigs graED), 8.24

Y oo ¢S %gg%%;?a'elatfﬁé% bRt [t §545.2200;
2. 4 04 (4H, 2 x CH2), 4.69 (2H,

fs‘jné%g%f%% 5. 3(1 (2H,m s, )C(I:HZ)) 6. 36 ((1H, m
CH), 7.13 (1H, in, arorratic) 7.30-7.35 (4H, m

aromatics), 7.50-7.53 (Zktntg duﬁéol tlcs) 7.58

(1H,dd, J = 5.5 Hz and J aromatic), 8.06
(1H, broad t, NH). HRVMS (ESIT) cal cul ated for
C28H28FN405 [ MtH+] @ 519. 2044; found: 20 519. 2059.
Internediate 181 Br N OOO

}w

N—(4-Fluor0-2-phenyl-benzyl)—3~(benzyloxy)-9 9-dimethyl-4-oxo-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-car boxamide. Intermediate 174, N-(4-
Fluoro-2-iodobenzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo- -4,6,7,9-
tetrahydropyrimido[2,1-c][ 1 ,4]oxazine-2-carboxamide (0.150 g, 0.266 mmol) in a
mixture of acetonitrile (10 ml) and water (10 ml) was treated with phenylboronic acid
(0.042 g, 0.35 mmol), sodium carbonate (0.062 g, 0.58 mmol) and
tetrakis(triphenylphosphine)palladium(0) (0.070 g). The reaction mixture was
degassed, flushed with argon and heated at 90 °C for 30 min. The reaction mixture



N'O F/ HNNO 25 N (2-(3-Bronoisoxazol-5 yl)-4
fluorobenzyl) - 3- (benzyl oxy) -9, 9-di net hyl - 4- oxo-4, 6,

w(@ 2009418593 ahydr opyri m do[ 2, 1-c] [ 1, PCT/US2005/016473

10
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4] oxazi ne- 2- car bboxam de. A sol ution of WD 2005/118593
PCT/ US2005/ 016473 179 inter iate 179,
N-(2 et hynyl - 4-f | uorobenzyl ) - 3- (benzyl oxy) - 9, 9- di net hy

4748 RGeS RSP B Y RS B R I X P o
ah & o(9maphksthim Qulffle AADEOncenthtél. NChrbitatgedphetod yﬂe residue on
acetate (10 m) and water e&ggnglzl was treated wth

plicass] (phytios) ggd@mteglyé ac exang) gy )1 20@ (Obvgoreldy of the

SRR ol P 41\ 50 B T B Myt
%5@}14)81031{93) maad; @Hg, 5189 @y d)g 6. X Hy, NCS{ZI),YT e;d(m 22

C. After 1 h, identical quantities ot as
iromRisondi 290 (U B Drsooeies e th HRMS (habasblanateder
t r The reaction
%3‘2{{%?&:&36 LM+%1311 53?]2&?235{?&{ 5}4? %57 acet ate, washed
with brine, dried over anhydrous magnesi um sul fate and
concentrated under reduced 10 pressure.
Crystal lization of the r@&egdiate b et her gave 0.300 g
(68%yield) of the title material as a white solid.
"HNWVR 400 MHz (CDC13) S ppm 1.63 (6H, s, 2 x CH3),
4.04 (4H m 2 x CH2), 4.67 (2H, d, = 6.6 Hz, NCH2),
5.32 (2H, s, OCH2), 6. 60 (1H, s, 7.17 (1H, in,
aromatic), 7.30-7.36 (4FNm arormti , 7.51-7.53
(2H, m aronmatics), 7.68 J 5.5 H and J =

8.6 Hz, aromatic), 8. 01 1H, 150br ad t, NH. HRMS
(ESI') cal cul ated for NRBE (P-H]: 583. 0992;
found: 583.0986. Inter teH18g\l N 200

N- ( 4- Fl uor o- 2- ( 3- hydrfSxypr op- 1 Q

ynyl ) benzyl) - 3- (benzyl oxy) 9, 9- dm;( 4 oxo-4, 6, 7,
9-tetrahydropyriniido[2,1-cJ[1,

4] oxazi ne- 2- car boxam de. Reactl on of internediate
174,

N- ( 4- f Ny@tlinadro-padtisenzarb) 534 bbenhyd- ey Oy 3-9Id-dietetiyl-4 oxo-

) 4%%,07, 9-tetrahydropyrimido[2, 1-c][1,4]oxazine-2-carboxamide. Intermediate 174, N-
(4-fluoro-2-iodobenzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide (0.150 g, 0.27 mmol) was

reacted with 1H-pyrazol-5-ylboronic acid (0.060 g, 0.54 mmol), sodium carbonate
(0.085 g, 0.81 mmol) and tetrakis(triphenylphosphine)palladium(0) (0.070 g) to give
0.085 g (62% yield) of the title material as a white solid after chromatography on
silica gel. 'HNMR 400 MHz (CDCl3) & (ppm): 1.63 (6H, s, 2 x CH3), 4.03 (4H, m, 2
x CHy), 4.65 (2H, d, J = 6.5 Hz, NCH,), 5.25 (2H, s, OCHy), 6.54 (1H, d, ] = 2.5 Hz,
CH), 7.03 (1H, m, aromatic), 7.25 (1H, dd, J =2.5 Hz and J = 9.8 Hz, aromatic), 7.35
(3H, m, aromatics), 7.53 (2H, m, aromatics), 7.56 (1H, d, J = 2.5 Hz, CH), 7.60 (1H,
dd, J = 6.1 Hz and J = 8.6 Hz, aromatic), 8.96 (1H, broad t, NH). HRMS (EST)
calculated for Cy7H27FN5O4 [M+H+]: 504.2047: found: 504.2068.



25
4,6,7,9-tetrahydropyrimdo[ 2, 1-c][1, 4] oxazi ne- 2- car box

w@eioda1§593 563 g, 1.00 nnnol) with propargyl aPCDOB1005/016473
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(0.18 m, 3.2 nmol) using the conditions described for
internedi ate 178 gave O. 415V\%7é85% yield) of the title
material as a white sol i d 005/ 118593

PCT/ US2005/ 016473 180 NVR 400 (CDC13) b ppm
1.64 (6H, s, 2 x CH3), AngEmedigie I8 > x cHp), 4. 39
(2H, d, J = 6.6 Hz, CH2) 4.68 (2H, d, J = 6.0 Hz,
CH2), 5.29 (2H, s, OCH2), 6.99 (1H m aronatic),
7.13 (1H,dd, J = 2.5 Hz rand J = 9. ¥Ry, aromatic),
7.22 (1H,dd, J = 5.6 landJ:8. Elz, aromatic),
7.33-7.37 (3H, m aromatjcs), 7.44-7747 5 (2H, m
aromatics), 7.68 (1H, br
calculated for C27H27F
492.1939. Internediate
I I OF1I / HN~ N 10 (N

9-di net hyl - 4- oxo- 4, &, 9-tetrahydropyrimdo[ 2,1

c] [ 1, 4] oxazi ne- 2- car boxani do) net

fl uorophenyl ] prop-2 ynyl nethanes I?onat e. A solution
of internedi ate 182, N (4-fluoro-2-(3-hydroxyprop-I-

%/n%/l ) bﬁgzw 1hor=1- hﬁﬁfl}zﬂeﬁﬁwé)lb@6191yﬂ)i1)ﬁe¥1w}-:324b@m%04)’)6%9 - d@uethyl-

etr ro rrlnido Xaz) ne- ar a

(6060 S kAP il 37&? K hhe- oD e b sglytion of
i é’%n gﬁt ﬁhNo 4%5%@)&‘5% nﬁﬂ&lﬁfb g-ﬁnﬂetﬁ:yl 4-0x0-

anesul foryl “¢chlorid
( @60759)tmﬂahyd}o§3€r1mldm@2 1 -3l ] oxezines?-catbexpnfide (Q%@”‘rg r0.49 mmol)

T ST TS558 ) LR 2 B et
DAl argbol it BLRTorbAH LR Cgﬁpﬁ@s@ﬁﬁ@mﬁa&wmm} ©.6200k),

concenttated under ressure. Chromat agr aphy

ofriptherylpbesptine (0618 g).iconpey€) K(dedeliploéﬂ g2 felbavedtbYof

St e Bl DG, BPY oy RS S y scst

(Rl Bt 50 ‘ﬂpf& otte Bdur( Bitle rBactidn miftidyd wasSthtf dildtdd vﬁth ethyl
SCFB), ~ 4.05 (4H in, 2 x CH2), 4.67 (2H, d, J = 6

HacetM@J—ﬂashe&m v(anH ansl brijiepgriedsoveo aququrmg @gnewlfate and
- Cglleglﬁ'éJ[ed gp%%? e)sSur a’,ﬁrc{i&aﬁo &Qphy] of thérRiddé oAficd gel

(elution gradient of ethyl acetate in hexane) gave 0.164 g (63% yield) of the title
material as a light yellow solid. '"HNMR 400 MHz (CDCl3) & ppm: 0.27 (9H, s,
SiCHs,), 1.64 (6H, s, 2 x CH3), 4.04 (4H, m, 2 x CHy), 4.71 (2H, d, J = 6.1 Hz,
NCH,), 5.32 (2H, s, OCHy), 6.99 (1H, m, aromatic), 7.19 (1H,dd, J = 2.6HzandJ =
9.1 Hz, aromatic), 7.3-7.37 (4H, m, aromatics), 7.48-7.51 (2H, m, diomatics), 7.75
(1H, broad t, NH). HRMS (EST’) calculated for C9H3sFN304Si [M+H']: 534.2224;
found: 534.2229.

f ound:
O N-~\



7.32-7.36 (3H, in, aromatics), 7.38 (1Hdd, J = 5.5 Hz
and J = 8.6 Hz, aromatic), 7.49-7.51 (2H, in

waeesaidses), 7.77 (1H, broad t, NH). MBS (ESI) PCBUSH05/016473
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[ MtH+] . WD 2005/ 118593 PCT/ US2005/ 016473 181
Internediate 184 N 11 O P4 ﬁ / NN O5 NV

(2-(3-(Di nethyl am no)prop-1 vy @I) 4f | uor

obenzyl) - 3- (benzyl oxy) - | -4-oxo0-4, 6, 7,
9-tetrahydropyrim dof 2, %h%FPilael Y

4] oxazi ne- 2- car boxarnide. A solution of internediate
183, 3-[2-((3-(benzyl oxy)-9, 9-di net hyl - 4- oxo-4, 6,7, 9-
tetrahydropyrimdo[2,1-c] [ 1,4]

oxazi ne- 2- car boxam do) met hyl ) - 5-f | phenyl ] pr op-
2-ynyl net hanesul fonate (0.100 g, 0.18 mml) in
acetonitrile (5 m) was ffireated,at 22 Cwith 0.3 m
(0.6 mml) of a 2 Msolution ofjjdinethylamne in
tetrahydrofuran and t S Nf%hﬁgﬁf& ure was stirred
for 30 min. The reacti i xt Ur e yasnt hen  di | ut ed
with ethyl acetate, washéd with saffura} ed sodi um

bi car bonate, brine, then dried hydr ous
magnesi um sul fate and concentrat ed’ under reduced
pressure to give 0.080 g (8896yie|d) of the title
material as a white solid. 'HNMR 400 WHz 15 (CDCL13)
ppm 1N5(4—Etﬁj7hylsi flibrubdiiB)-3-(RedBloBH), 9iimethyl-ferB .6, 7 9-

?zz?;%hl(dc% Z'gy;%o log), ,llzc] [ ]%§Zln@59'§67 b(oigfnrytg Wr) 094‘8%96(113‘[6

( %47_!3 I\ngl' 811'%31-'(f—ktrm?etﬂﬁs1fy1)|é|tk@ﬂyl)genzy§—%eﬁi}doxb)@ ,Bdimethyl-4-
, a C , aromatics)

7oWﬁ,ES—tét%Hydmpyanminit?;lsé[}l,,él]wxazgne( a-pprbm(ggﬂlet(o 1@@# 0.28

?ﬁg@h%ﬁk%ﬁﬂég : edgf La %ﬁ@%&igﬁ% f&%@'ﬁf 120 g, 0.84

E%ﬂ?ﬁ@pﬁquﬁftﬁ% milx%gre |sfifr@d[ e @t forbBbhoS: TheGeactiohifixture

was then diluted with ethyl acetate, washed with water and brine, dried over

anhydrous magnesium sulfate and concentrated under reduced pressure to give 0.129
g (100% yield) of the title material as a light yellow solid. '"HNMR 400 MHz (CDCls)
8 ppm: 1.64 (6H, s, 2 x CHa), 3.31 (1H, s, CH), 4.04 (4H, m, 2 x CHy), 4.69 (2H, d, J
= 6.6 Hz, NCH,), 5.31 (2H, s, OCH,), 7.04 (1H, m, aromatic), 7.21 (1H,dd, J=2.6
Hz and J = 9.1 Hz, aromatic), 7.32-7.42 (3H, m, aromatics), 7.40 (1H,dd, J=6.1 Hz
and J = 8.6 Hz, aromatic), 7.52-7.54 (2H, m, aromatics), 8.00 (1H, broad t, NH).
HRMS (ESI+) calculated for CpeHasEN3O, [M+H]: 462.1829; found: 462.1822.

Intermediate 180

7

H

N N

alile

O‘Z



05
N- (4- Fl uor o- 2- ( 3- (net hyl t hi o) prop- 1-ynyl ) benzyl ) - 3-(be

wo20050x8593 9, 9- di net hyl - 4- oxo-4, 6, 7, PCT/US2005/016473
9-tetrahydropyrimdo[ 2, 1- c][l
4] oxazi ne- 2- car boxanai de. S lution of intermedi ate
183, 3- [2 ((3-(benzyl oxy) - 9 é i met hyl - 4- oxo-4, 6, 7, 9-

15

20

25

tO)e(f':l; |a %ﬁ?ﬁ&ﬁ%ﬂf&y 4’\%4"1%3}11)]5 @@p@@r %Fgﬁeéﬁ{/pfyr}r 9-dimethyl-4-

'\?xYJnlyg 7%99%%%)@%%? & Qﬁ{/ﬂl@?o&wu@ - 28arBoRbmhiden A solut1on of

N- di'net hyl for mam de was treated at

vmtdrmsdxdﬂeuwm(aw@tm%ﬂd@o@@ae@MQ (benzz X9 la?f-‘ahxlﬁeoxo-
2
néf B;} oF %&%@Er{)&t}ygﬁr%gpf Sﬁ?wﬁ (%O){?,Zlé)fi i ?a¥b XE [érﬁ@ff @ ) & 3& mmol)

Wint i@l HdudfoR eSO i1y Mab hised Qﬂt@trﬁtr@ﬁékhbma (914 mbearm2 mmol), 4-
dri ed over anhydrous nmagnesi um sul f ate

chicdmatavad., B ool e SB1sids PAFRNM)
Yo% 13008, QP Eldibi6Aagek (bl pth G52R@DA 3P0 13170) and

Oﬁ &1h%tﬂyéetrh1ﬁo}mt16fﬂeé(bl\&iAP)3(01%Ot © and Ithedresul’ﬁhg/mmmfb stivtdd at 22
1

Siﬁ;{ﬁ)r 1631 eI(tgsHl qlgantlgg;g ritrome‘@]gn? A?p_MTM n&%@ﬂ@;’ were then
d Tﬁthe rplﬁ(‘gure was]s 11'*_1% %ﬁ dgﬁggéagﬁ%n itz was diluted

ar OITH

—;Ngthjetﬂﬂ acekdteWdshed Wlﬂ’l saﬁlrgcecBﬁodi\Ahi bldairbonatecamdthrms)then dried
7.50-7.53 (2H, in, aromatics) bro% 5 NH) .
HRWE apEgipusmagnes i Bl %irwég prredppqdprossur

b 18 RS o e R ARk BRdla of tiyl octaty in
Odichllotbmetharfe) @ate 0.122 g (73% yield) of the title material as a white solid.
o 4}&%5@&1{% qxgéfﬁgt B 3 88 G5, WX BBt 239 (31, 5, CHy), 4.04
d' Eﬁtlﬂy DX 4 %1-17 ngtA-%t.I; gIP}’ﬁCPB)’ Isi 31 ok 2@@}193 b3641H, m,

azine- ution”of intérnedi ate
183{) 7.13 (lH m, aromatlc) 7.30-7.35 (4H, m, aromatics), 7.50-7.53 (2H, m,

?F @éﬁa{r{cgﬁﬁsﬁlé e S, YaES B Hobrond

). ?ﬁ%? kEif)lcﬁ&ulaéét?érr@hﬁstN@@p[M@Hr*pl 819 0044;Goghd:

. di chl or onet'’hane M) was treated at O
C510.2069.h 3 - chl or oper oxyb enzoic acid (0.120 g of
85% 0.59 nunol) and the resulting

Intermediate 181
N__
!

N\\ N

N-(2-(3-Bromoisoxazol-5-yl)-4-fluorobenzyl)-3-(benzyloxy)-9,9-dimethyl-4-
oxo-4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide. A solution of
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m xture was stirred at 22 C for 30 mn. The reaction
m xture was then diluted with ethyl acetate, washed

WORGE/188503r at ed sodi um bi car bonate, brine, thePCOURAS/016473

over anhydrous nagnesiun1su|fate and concentr at ed
under reduced pressure. q?tography of the residue
on silica get (elutlon gradlen of ethyl acetate in 15

T R VBT
E)ggﬂ %teﬁéh}((ﬁ(b]byrﬁmda[m Qfﬁ,ﬁ]ox%zﬁg-%&k‘bo@mlmw g4007% mmol)
S

SCH2 d,
gng mﬁmmeﬁ@;yl ae?etzt*?e (21@ ) §nd W%Hé?) lnth%tr%aiéd wih potassmm
TRl 0208 gt ofoved oL SR e gty Rit P4 8 1.7

bnoat) ©.M\Myas, NRIGSi(ESHY T W, Qdyad, trhlsdr@0L etters, 1984, 25, 487-

%%EQ9FNSOGS [ MEHH] - 554% 61; found: 554.1784. WO
d fisges EIeSIEebat *Geditent Bridentical guangties of

%o??s/é{uzrbtéx%%rgfnga)gé)?nd\wanééfoﬁnﬁd{}hﬁ vger_é 25%16 temﬁlthe mixture stirred

%ot enathdrylds bpThe rdadiddPmixture was then d11uted with ethyl acetate, washed

1. 4] oxazi ne- 2- car boxam do) net h
f%%m%% BH?I Siare A il a@d congerdFaiedinges reduced
Crystallization of the resid hi th 0.300 g (68% yield) of th
( Aﬂue uo]flryﬁ)azlzf1 cl)oorllo%en%/elsi Y3 Okl)%ﬁzg )X)? 9, 9g g?l 2 %”ﬁ di) 3¢
-titfeomaterial as a white solid. HNMR 400 MHZ (CDC13) O ppm: 1.63 (6H S, 2 X

e D8\ Gaohg? X6H8E LGRS U 1.6 Bop ek nosh 21 B%,),
O
(@H2 B, atqmaticd), me0I (1 H,duial Feidty Haand Y :a&éﬁzt &ron(aﬂcpza)lg)lH

e S0 RIS L e £ et B b 3 saoen

fRund:&8h.098pe reaction m xture was then diluted with
ethyl acetate, washed with 0.1 N hydrochloric acid,
saturated sodi um bi carbonate, brine, then dried over
anhydr ous magnesi um sul f cpcent rat ed.

Chr omat ogr aphy of 15 thelageégleg%te silica gel
(elution gradient of acetonitrile in dichloronethane)
gave 0.103 g (51%yield) of the title conpound as a
white solid. 'RNVR 400 MHg, (CDC13) ppm 1.36 (6H,
t, J =6.6 Hz, 2 x CH3), (1. 64 (6H, 2 x CH3), 4.04
(4H, in,

f o o
~ O
N N

e

N-(4-Fluoro-2-(3-hydroxyprop-1-ynyl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-
oxo-4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide. Reaction of
intermediate 174, N-(4-fluoro-2-iodobenzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido[2,1-¢][1,4]oxazine-2-carboxamide (0.563 g, 1.00 mmol)
with propargyl alcohol (0.18 ml, 3.2 mmol) using the conditions described for
mterrnediate 178 gave 0.415 g (85% yield) of the title material as a white solid.



2 x CH2), 4.08-4.22 (4H, m 2 x OCH2), 4.78 (2H, d, J
= 6.6 Hz, NCH2), 5.29 (2H, s, OCH2), 7.21 (1H, m

wae@salssed, 7.29-7.34 (3H, m aromatics), 7.45P@T/B522005/016473
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Shi madzu aut omat ed prepal ay

(3H, m 20 aromatics), 7.65-7.72 (1H, m aronmatic),
8.67 (1H, broad t, NH). HRV54(£Sl) calculated for
C28H34FN307P [ MrH+] : 574. 211%5 found: 574.2126. WO

M@%}g%&ggos/ 01 647(%1_1 gz;%( ﬁ{ﬁﬁ Wﬁﬁqﬁn]ﬁx o HC5

244 &, Renzy. @m)cﬁ 294 (13 @Hhc‘ﬂ]“% 0497, €19),5.8 (2H, s, OCHy),
t et rahydropyrim

4. ¥k, ma@m@%&&h{%ﬁ%&%gﬁ)ligand J=9.1 Hz, aromatlc), 7.22

fgi%[oc{do F efﬂ?ﬁh‘%ﬁgéﬁscﬁgé Lz zaliogxa%fyw cxiil 9& (ﬂf?trgrar}g ésg 7.44-7.47
Q(,zﬁ i, ﬁﬁin’&hyﬂcs)47 BRQH, Brodd §-NIE). HEME(BEYY tattelefed fdr ] [

%oxam ne-

cfém Uf&h@d&lﬁﬁthﬁp%lgﬁIfe’é‘%cbﬂﬁ%ﬂ%%hosphonate (0.115
g, 0.20 mml) in 10 tetrahydrofuran (3nl)/ethanol
(3m) was treated with 1 N aqueous sodi um hydr oxi de
(1.0 mM, 1.0 nmmol ) and thermediateti8g m xture heated at
45 C for 2 h. The reaction mxture was then dil uted
with ethyl acetate, washed with 0.1 N hydrochloric
acid, brine, dried over anhydrous wmagnesi um sul fate
and concentrated. The re ified on a

st em (col um YMC
gr adi ent
rifludpoa®etic acid) to give
lt\l @al as a clear
bypp 137(3H t, J =

Pack C 15 18, 5, 20 x 251
acetonitrile-water 0.1%
0.070 g (64% yield) of
oil. "HNWR 400 MHz (
7.1 Hz, CH3), 1.62 ( 2 X 04 (4H, in, 2 X
CH2), 4.18 (2H, in, OCH2), 4.75 (2H, ?oadd J =5
Hz, NCH2), 5.32 (2H, s, OCH2), 7. 1H, in,
aromatic), 7.30-7.33 (3H, m aromatics), 7.38-7.40
(2H, in, aromatics), 20 7.47-7.52 (1H, in, aromatic),

155 T3 e TR B bt

5481, ¥ PsNazink-QudslboxatBd k@ By | NS 1A SD hdd BipBah-2-ynyl

F;%Zt/hc%?ezsggfgéagé 6i7sgluti%>1§ %f intermediate 182, N-(4-fluoro-2-(3-hydroxyprop-1-
ynyl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxamide (0.280 g, 0.57 mmol) and triethylamine (0.12 ml, 0.86
mmol) in dichloromethane (5 ml) was cooled to 0 °C, treated drop wise with
methanesulfonyl chloride (0.050 ml, 0.64 mmol) and then stirred for 30 min. The
reaction mixture was then diluted with ethyl acetate, washed with saturated sodium
bicarbonate, brine, dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. Chromatography of the residue on silica gel (elution gradient of
ethyl acetate in hexane) gave 0.245 g (75% yield) of the title material as a white
solid. "HINMR 400 MHz (CDCl3) & ppm: 1.65 (6H, s, 2 x CH3), 3.10 (3H, s, SCH3),
4.05 (4H, m, 2 x CHy), 4.67 (2H, d, J = 6.1 Hz, NCH,), 5.03 (2H, s, CH,), 5.29 (2H,
s, OCH,), 7.07 (1H, m, aromatic), 7.18 (1H,dd, J =2.5 Hz and J = 9.1 Hz, aromatic),
7.32-7.36 (3H, m, aromatics), 7.38 (1H,dd, J = 5.5 Hz and J = 8.6 Hz, aromatic),
7.49-7.51 (2H, m, aromatics), 7.77 (1H, broad t, NH). MS (ESI") m/e 570 [M+H™].
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Intermediate 189 ONHO OO \ N~~~1 I H F/ NNO
5 N (2 Acetam do-4

wo bawsnatsenzyl ) - 3- (benzyl oxy) -9, 9- di net hyl - 4- oXPECBHUB2005/016473

tetrahydropyrirnido[2, 1-cJ[ 1;4{ oxazi ne- 2- car boxami de.
To a solution of internediate 169,

N- (2-am no-4-f 1l uor Obenzyﬂﬁe};%é&ig{%nfg\ﬁl oxy) -9, 9-di net hyl -
4- oxo0-

4,6,7,9-tetrahydropyri mdo[ 2, 1-c][1, 4] oxazi ne- 2- car box
amde (0.033 g, 0.073 nmmmo|) in dry tetrahydrofuran

(10 nm) was added acetyl ghloride (* L, 0.08 mmol)
and 10 diisopropyl ethyl amne (38 L, 22 innol). The
reaction m xture was stifred at 23 for 3 h. NaHCO3

(0.25 M 20 nL) was therHadded nd e organic

material extracted with|ethyl facetate (3 X 25 ni).

The organi c extracts ws R . 9 ed (MS™) and
concentrated in vacuo. g redid S purified on a

Bi ot age system wusin§ aSilica gel coDurm W th ethyl
acetate:Hex (1:2 to 2:1) as elue 8affordthe 15
title conpound (0.025 g, 69%vyield).~" HNVR 400 MHz
(MOD) b (ppm: 7.66 (1H, dd, J = 10.5, 2.8 Hz),
7.43-7.25 (6H, m, 6.87 (1H, ddd, (dt), J = 8.8, 2.6
Hz), SNAD-(3{(RbhetB)laminodphopdRmt)4-flbodBe2B)-3-{hendylax)4-9%-

23,99 (2 L J =4.9 H), 2 H s),. 1.62
%1)?4?1@5'?’-0@;@ ZJ?/Mqhyﬂlr%ym%OW-%é%?m%ﬁ-carbmmzde- A

E’sgﬂt%é'ﬁl?&aéé&?\ﬁ%%@ 183, B2 (@8 86B IRV R9 DUWmethyfH. 20Q, 87,9

tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamido)methyl)-5-fluorophenyl]prop-

2-ynyl methanesulfonate (0.100 g, 0.18 mmol) in acetonitrile (5 ml) was treated at
22 °C with 0.3 ml (0.6 mmol) of a 2 M solution of dimethylamine in tetrahydrofuran
and the resulting mixture was stirred for 30 min. The reaction mixture was then
diluted with ethyl acetate, washed with saturated sodium bicarbonate, brine, then
dried over anhydrous magnesium sulfate and concentrated under reduced pressure to
give 0.080 g (88% yield) of the title material as a white solid. "HNMR 400 MHz
(CDCl3) & ppm: 1.64 (6H, s, 2 x CH3), 2.43 (6H, s, 2 x NCH3), 3.58 (2H, broad s,
CHy), 4.05 (4H, m, 2 x CH,), 4.70 (2H, d, J = 6.0 Hz, NCH3), 5.30 (2H, s, OCHy),
7.01 (1H, m, aromatic), 7.18 (1H,dd, J = 3 Hz and J = 9.1 Hz, aromatic), 7.32-7.38
(4H, m, aromatics), 7.50-7.53 (2H, m, aromatics), 7.79 (1H, broad t, NH). HRMS
(ESI+) calculated for CooH3,FN41O4 [M+H+]: 519.2408; found: 519.2407.



5 2-((3-(Benzyl oxy) -9, 9-dinethyl-4-o0xo0-4, 6, 7,
9-tetrahydropyrimdo[ 2, 1-

W@ pjor/j1445exazi ne- 2- car boxam do) met hyl ) - S f 1 uor oPETES2005/016473
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(500 ng, 1.01 nmol) in
was added 1N NaCH (2 10 nL) and the m xture stirred at

title conmpound as an of

acid. To a suspension of internmediate 154, nethyl
2- ((3-(benzyl oxy) -9, 9- dlﬂEth¥é24 0xo0-4,6, 7, 9-
tetrahydropyrimdo[ 2, 1-c]

1, 4] oxazi ne- 2- car boxam %@%ﬁg%@% )1'8 -fl uor obenzoat e.
[ and CH3CN (5 nlL)

roomtenperature for 2 hrs. The m xt
concentrated in vacuo andgthe resid
reverse phase colum chf onmat ogr apHR YMC, C-18 ODS
10- 25% CH3CN H20) to prﬁl' ield 19% of the
f V\h|ted§)ov@r LC M5 mlz 482
O I\d?—| OO0 N~1 I
)-4
ﬂyl- 20 4- oxo-4,
(2 i nternedi at e

-0X0-4,6,7,9 W

re was
purified by

(MtH) . 15 Internediate 191
H FNO N(2-((2-Am
fl uorobenzyl) - 3- (benzykoxy) - 9,'9-

6, 7, 9- tetrahydropyF|n1do[2 1-cJ
4] oxazi ne- 2- car boxam de. A m xtu
190, 2-((3-(benzyl oxy)-9, 9-di net hy
2005/ 118593 PCT/ US2005/ 016473 188

tetrahydropyrim doém 1-c][1, 4] oxazi ne- 2- car boxam doz)me
t hyl ) - B~(#{Fliorrotie e Gratddialprop bynyitpenay i 3- (heray ipxand

nquSn% %%g r‘@‘%ﬁ@% h%@ygrgag&\w}(\k}g;— n)g',l 433’%91@?}. DY UEORE A
Asl&k[ti&h)f ihterrbddmté 18311-3)- [20S-(BdrizkToRSH)- 9I9Qimﬁﬂlyllﬂ4libxoT£Q6 7,9-

this m xture was added et hanol am ne (20

Rt BN g b ArAEd PR RTD- Wp&}@e&yupmp-
EIREIAGRRI R PR, Posih iR SION e G Ramids (& mD
CRECEHIERItOP A with sedtushahionietinaxidev(0e028 B0 mfnot)ead the
tlll(ytsxlﬂgng glnn?tayens%rreh%rNZBh mT%le ?éza%tlc()rvrtltgthrel \:v’]etxsetilgf glllutgc? wlitcﬁ%thyl
acetate, washed with saturated sodium bicarbonate and brine, then dried over
anhydrous magnesium sulfate and concentrated under reduced pressure.
Chromatography of the residue on silica gel (elution gradient of ethyl acetate in
hexane) gave 0.114 g (78% yield) of the title material as a white solid. 'HNMR 400
MHz (CDCls) & ppm: 1.64 (6H, s, 2 x CHs), 2.28 (3H, s, SCH3), 3.45 (2H, s, SCH,),
4.05 (4H, m, 2 x CHy), 4.69 (2H, d, J = 6.1 Hz, NCH,), 5.31 (2H, s, OCHy), 6.98 (1H,
m, aromatic), 7.15 (1H,dd, J = 3 Hz and J = 9.1 Hz, aromatic), 7.32-7.38 (4H, m,
aromatics), 7.50-7.53 (2H, m, aromatics), 7.80 (1H, broad t, NH). HRMS (ESI+)

calculated for CygHyoFIN304S [M+H+]: 522.1863; found: 522.1844.



HONOOO jYLrrO F NO
(R) - N-(4-Fl uoro-2-(2-(hydroxynet hyl )-S-oxopyrrolidin-1

wQ@ kQosamsys ) - 3- (benzyl oxy) -9, 9-di et hyl - 4- oxoP@T/UB2005/016473
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9-tetrahydropyrimdo[2,1-cl[1, 4]oxazine-2 15
carboxam de. To a stirred sokggion of internediate
166, (R -N-(2-(2-((tert-

but yl di met hyl si |yl oxy) nat, l)5(11§feol>8@pyrrol idin-1-yl)-4-
fl uor obenzyl) - 3- (benzyl oxy

9, 9-di net hyl - 4- oxo-4, 6, 7, 9-tetrahydropyri m do[ 2, 1-c] [
1, 4] oxazi ne- 2- carboxam de (O. 10 g, 0.150 nmmol ) in
tetrahydrofuran (5n) atOs 2 C was d a solution of
t et rabut yl am moni um f | uopi“de (1M i r ahydr of ur an)
(180 L, 0.18 mmol ). The P20 reaction T xture was
stirred at 23 C for 3h||NaHCCBO(1 n H2O, 30 inlL)
was then added and the rganl c matjer i aI was extracted
with ethyl acetate (2 25 Bnbi ned or gani c
extracts were dried ( @) Hllt and concentr at ed
in vacuo. The residw W& purifi e a Bi ot age
systemusing a silica gel colum thyI

acet at e/ Hexanes (1:1) to ethyl ace a 100% as el uent
to afford the title conpound 25 (0. 060 g, 73%yield):
'HNI\/R 400 MHz (MeOD) b (ppm: 7.55 (1H, dd, (t), 6.6

;ﬁSFﬁ;gM»ngmZm @ugféﬁj‘?pﬁﬁb 1«};15,1)&115),1)-3 -(Berdzloxy)-9,9-
7 03 (
2@0541&;3135@@ . PCTIED BB A5 A ‘QZ’X‘(’ZZW 2ol frboyale: A

3 -
( gaunﬂ]} ofJ J?teé@eglgﬁzl)éﬁ (gl}_@ fll}){cﬁgl% (? e{]ﬂ’lél n(?pﬁ%}l g%yl?&nzyl) -3
ngber&yﬁ%x)(-@,ﬁdlﬁbthyl-%o(% -A)0+tatrzhyiibdpyrinidol@s reldi ,éﬂ qxazine-2-
193 5°-"*~'NO 00 0O N\l O HN- .

carboxamide (0.110 g, 0.21 mmol) in dlchloromethane% ml) was treated at 0 °C

with 3-chloroperoxybenzoic acid (0.120 g of 85%, 0.59 mmol) and the resulting

mixture was stirred at 22 °C for 30 min. The reaction mixture was then diluted with
ethyl acetate, washed with saturated sodium bicarbonate, brine, then dried over
anhydrous magnesium sulfate and concentrated under reduced pressure.
Chromatography of the residue on silica gel (elution gradient of ethyl acetate in
dichloromethane) gave 0.074 g (64% yield) of the title material as a white solid.
IHNMR 400 MHz (CDCls) § ppm: 1.64 (6H, s, 2 x CHs), 3.03 (3H, s, SCH3), 4.03
(2H, s, SCHy), 4.05 (4H, m, 2 x CHy), 4.65 (2H, d, T = 6.0 Hz, NCHy), 5.27 (2H, s,
OCH,), 7.06 (1H, m, aromatic), 7.17 (1H,dd, T =3 Hz and J = 8.6 Hz, aromatic),
7.31-7.38 (6H, m, aromatics), 8.12 (1H, broad , NH). HRMS (ESf) calculated for
CpsHaoFN;06S [M+H']: 554.1761; found: 554.1784.



0 (R-(1-(2-((3-(Benzyloxy)-9, 9-dinethyl-4-oxo0-4, 6,
7, 9-tetrahydropyrimdo[2, 1-

W@ o/ 1495exazi ne- 2- car boxam do) net hyl ) -5 PCT/US2005/016473
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fl uorophenyl)-5-oxopyrrolidin-2 yl)nmethyl 10 acetate.
To a solution of internediatggl92,

(R -N-(4-fluoro-2-(2-(hydroxynet hyl) - 5-
oxopyrrolidin-1- yI)benzy b | oxy) -9, 9- dlnEthyI
4-oxo0-4, 6,7,9 tetrahydr pﬁ?ﬁé@%ﬁﬁﬁ
1-c][1,4]oxazine-2-carboxan1de (0.045 g, 0.082 nmol)
in tetrahydrofuran (5nlL) was added acetyl chloride
(12.8L, 0.180 mmol) and ,6 diisoprop hyl am ne (31.4
L, 0.180 mmol ). The reagtion m xture was stirred at 15
23 Cfor 4 h. NaHCO3 (1Ng n_H20, 30 fL) was then added
and the organi c materiakg_ygas qgtrs' ed wth ethyl

acetate (2 X 25 nL). The corrbln d ghli c extracts
were dried (MgSO4), f| e Nan /6 entrated in
vacuo. The residue mas Bd on. an_Bi otage system
using a silica gel cdium vvlth eth I etate/ Hexanes
(1:1) to ethyl acetate 100% as to afford the

title conpound (0.032 g, 67%vyield : "HNVR 20 400 MHz
(MeQD) S ppm 7.48 (3H, m, 7.33 (3H, in), 7 16 (1H

m, 7.03 (1H, m, 5.24 (2H, s), 4.60 (1H, :

(1H, iBjetld 2283-(Lerzyldg)- 9J9-dtk@ﬂ®/l-44w@ fHé )7,9-¢tf@8yc(mpyrzmzd0[2 1-

%C]Zé 4 _a_oxgim% warﬁqxa%d%@'%@ﬁdﬁg?r(oz?éi@/?hfﬂongj‘e( 11{' &}@Km of

Edidtez] 749R-(4 c&@%{ 448529 B hﬁi&@lmaﬂﬂah 1100x0-
I(iriﬂtﬁnrrg%f alt7g %9(4\/ml r?r So % C% ATkro F O 4 ?

(ﬁ)ﬁ 7e9rte(azhj(ctlgpxrgmdz>{ﬂ bRyl 4§oxag1r@r2h@4 %almdw&awp g,é) 357mmol)
fttngﬁgéﬁi ZI} néﬁl %@%%%é?ﬁn degljlano% ES II‘I])D was flushed with argon and then

f treedwite NN) disopoppletiytdriae 0.25 yll) 1.4 ﬁithgﬂb palladium(11) acetate
nethanesulfonate To a stirred sol ut

M@g@@t@pmmw,@ {4 a1l L:d¢ gngglb >The Ieactlon mixture was then
éé;jerdgfﬁérﬁgatea {%8(? (giﬁ&ppgr}{ Ot e RetbnhkBEE A, bied diR&EWih ethyl

4a&ta&e QvdsRéd aitd @rlomhydfﬂcﬁm[rﬁ abide pdtdsatdasdininnbicarboaatbdrine,
ami de (0.160 g, 0.291 nmmol) 10 in CH2C12 (10 nL) at O
Cthrasirigd quer a y@pﬁgzmaam%me salfate anyl eomsentiaied. %Wematography of

MRichaRGRUd sq %e(‘f Kﬁlﬁﬁ&g g‘ra(h%ét &f acBionftdeTh A orodHihane) gave
reaction m x
0.103 g (51% yleld) of the title compound as a white solid. 'HNMR 400 MHz
(CDCls) 6 ppm: 1.36 (6H, t, J = 6.6 Hz, 2 x CHj), 1.64 (6H, s, 2 x CHs), 4.04 (4H, m,
2 x CHy), 4.08-4.22 (4H, m, 2 x OCHy), 4.78 (2H, d, J = 6.6 Hz, NCH,), 5.29 (2H, s,
OCH,), 7.21 (1H, m, aromatic), 7.29-7.34 (3H, m, aromatics), 7.45-7.52 (3H, m,
aromatics), 7.65-7.72 (1H, m, aromatic), 8.67 (1H, broad t, NH). HRMS (ESI")

calculated for CogH34FN3O,P [M+H"]: 574.2118; found: 574.2126.
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23 Cfor 4 h. Water (50 nL) was then added and the
organic material was extracted wth CH2Cl12 (2 X 50

work)o5/1745e3 conbi ned organi c extracts were dri edp¢MyS045/016473

filtered and concentrated 18 vacuo to afford the title
conmpound (0.178 g, 98%yield). 15 The crude materia
was used without further purification for the next
step: LCMS (MtH) + nml z G3Q@rmbdiberiggdi ate 195 N3 N O O
O dytLTrO F N 20 0 WD 2005/ 118593 PCT/ US2005/ 016473
191 (R -N-(2-(2-(Azidonet hyl)-5-oxopyrr olidin-1yl)-4
fluorobenzyl)-3- (benzyl oxy)-9, 9-diwgthyl-4-o0xo0-4, 6,
7, 9-tetrahydropyrim doK;, 1-cJ[1, ¢

car boxam de. To a sol utkon of
(R-(1-(2-((3-(benzyl oxy¥-9, 9-
di net hyl - 4- oxo- 4, 6, @Tl%tmahyd)op riinido[2,1-c] [
1,4] oxazine-2 5
carboxani do) et hyl ) - 5- r oph} - oxopyrrol i din-2-
yl met hyl net hanesul f @ (0.15 239 mmol) in
DMF (10 nL) was added sodi um azi de (QiOlQ g, 0.287
nmol ). The resulting m xture was stirofed at 50 C for 6
h. Water (50 nL) was then added and the organic
material was extracted with ethyl acetate (2 X 50 nL).

(50 D P res e R RO S o B et at ed
Iz@w&@w@pﬁﬁma&[zoﬁ%[u hBokdzinee2-6aBBaumdo) 1432)559, 91%

yi el mz 576. Interne 0 S=0O
dlz@)ropj@nyquhwphqmtg A solution of intermediate 187 dlethyl 2-((3-(benzyloxy)-

) é@fﬁ@@ﬁ%ﬂg’%&?@%@ﬁB-tétr&lyﬂ{o%%m?&l EHEJ]W ,)f]'o§a£1gc§-5-zyl oxy)
carboxamido)methyl)-5-fluorophenylphosphonate (0.115 g, 0.20 mmol) in
tetrahydrofuran (3ml)/ethanol (3mL) was treated with 1 N aqueous sodium hydroxide
(1.0 ml, 1.0 mmol) and the resulting mixture heated at 45 °C for 2 h. The reaction
mixture was then diluted with ethyl acetate, washed with 0.1 N hydrochloric acid,
brine, dried over anhydrous magnesium sulfate and concentrated. The residue was
purified on a Shimadzu automated preparative HPLC system (column YMC Pack C-
18, 5, 20 x 250 mm, elution gradient acetonitrile-water 0.1% trifluoroacetic acid) to
give 0.070 g (64% yield) of the title material as a clear oil. 'HNMR 400 MHz
(CDCls) 8 ppm: 1.37 (3H, t, ] = 7.1 Hz, CHj3), 1.62 (6H, s, 2 x CH3), 4.04 (4H, m, 2 x
CHy), 4.18 (2H, m, OCH,), 4.75 (2H, broad d, J = 5 Hz, NCH,), 5.32 (2H, s, OCHy),
7.21 (1H, m, aromatic), 7.30-7.33 (3H, m, aromatics), 7.38-7.40 (2H, m, aromatics),
7.47-7.52 (1H, m, aromatic), 7.56-7.63 (1H, m, aromatic), 8.56 (1H, broad t, NH).
HRMS (ESI+) calculated for CpsH3FN3O7P [M+H+]: 54'6.1805; found: 546.1786.



oxo-4, 6, 7, 9-t etrahydropyrimdo[2,1-c][1,
4] oxazi ne- 2- car boxam de. To a sol ution of

woO pdosnneseli ate 147, PCT/US2005/016473

10

15

N- (benzo[ b] t hi ophen-7-yl net hyl) - 3- (benzyl oxy) -9, 9-di ne
thyl -4- 20

0X0-4,6,7,9-tetrahydropyri mdéﬁz 1-c][1, 4] oxazi ne- 2-ca
rboxam de (0.100 g, 0.21 mml) %chl or oet hane (10
nL) was added per-aceti cIB5TY @?Zl%ln H20) (1.0

nunol, 200 L). The reaction m xture was stirred at 23
C for 48 h. Water (50 nL) was added and the organic

mat erial was extracted with CH2C12 50 nL). The
conbi ned organic extracts were drie SAH), filtered
and concentrated in vacpo to 25 affo the title

conpound (0.106 g, 99 i el d) 1H N (400 VHz,

DVMSO-d6) b ppm 9.11(1Ht Hz) 7 65 (1H d,
473H19 477(2H d J =

J = 6.8 Hz) 7.59-7.29 (9K
50Hz) (2H, ), 1.59

2005/ 118593 PCT/ US2005
6.5 Hz), 4.04 (2H, t

(6H, s) LCMS (M+H) + nfz 508. Ex le]l 500H NO
N- F) O Pyrimdo[2,61-c][1, 0

4] ova| ne- 2- car boxam de, N-[(4 fluorophenyl)nethylJ 4,
6, 7, 9-tetrahydro-3-hydroxy-4-oxo-. A m xture of

i nter ”&)dga%@eéjmzdgt orBb s gx{ibenz%/%xy) -9,9-dimethyl-4-0x0-4,6,7,9-

4- oxo- tetr ydr opyrim do [ 1, 4] okxazi ne- 2-
c aattodyrafropyigmidod2, 038/ Ig4] oBazife- 2{<rm:ﬂo)xamnte To a solution of

eSOl N B oo R DT S hechy Qe Y-
W@% ’h?—@étﬁéﬂy%?ﬁm’i&f[ﬁ 126 f194] oeiirb-2-EA® ox SR €003 38 50.073 mumol)

t heh “evaporated in vacud and the residue was
par diyttetoatydrdfetand bhmdd) s addeskacatyé chlodde (317 NL, 0.08 mm°1) and
hydrochl oric acid

WAL RSDEOmI Y A i P 100D ARAJEHRE PEBA i Surred o 23
Subffglt h IIE 1360, gdﬁi%&»?ﬁ nﬁ]tbewgﬁqh‘xgﬁgﬁdeﬂ%g tl%e or amc 1aterfa1

recrys I'zatl e resulti ng sol | ano
g@)(t@ad@ed)@ﬁh gthyf 40ttt ¢ M)25ahL). HEhe drighnie emmacniewals oohibireed, dried

(|\:/|Q¥I8t s n%négréﬁgﬁd(zztvg%lq Zceetr%glelzy %églé%ﬁed@ vagtcﬁqﬁge system
’usﬁll,g asll szl%c% % col@lgg%) ?&wﬁ]acét%é THex (1: QEEJ“EZ) o elQe%t (Pdford the

m ar onat I CS
brigla @oinpotdd (0.025 g, 69% yield). 1HNMR 400 MHz (MeOD) 6 (ppm) 7.66 (1H,
dd, J=10.5, 2.8 Hz), 7.43-7.25 (6H, m), 6.87 (1H, ddd, (dt), J = 8.8, 2.6 Hz), 5.19
(2H, ), 4.47 (2H, m), 4.08 (2H, t, J = 4.9 Hz), 3.99 (2H, t, ] = 4.9 Hz), 2.19 3H, s),
1.62 (6H, s). LCMS (M+H)" m/z 495.




20 12.06 (1H, s, OH). MS (ESI) mz 320 [ M-H+]. Exanpl e
2 00HS ~NO HN. N F O 25 WD 2005/ 118593

wWERIDSUBR0O5/ 016473 193 PCT/US2005/016473
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Pyrimdo[ 2, 1-c][1, 4] oxazi ne- 2- car boxam de, N-[(4

fl uoro-3- nethyl phenyl) net hylé 4, 6, 7,

9-t et rahydr o- 3- hydr oxy- 4- ox0-187 Reacti on of
internediate 7, ethyl

3- hydr oxy- 4- oxo- 4, 6, 7, 9- Téerrushipth b r i mi do[ 2, 1-¢] [ 1, 4]
oxazi ne- 2- carboxyl ate (0.100 g, 0.42 Mol ) with

4-fl uoro- 3-net hyl benzylam ne (0.23 g, 1.66 5 mml) as

described in the preparation of exa 1 gave 0.101 ¢
(73%vyield) of the title am de as e crystals; np
206- 208 C (ethyl acetate). 1HNWVR 400 (CDC13) 6

ppm 2.30 (3H, s, CH3)o 4.&6 (4H m P2 x CG2), 4.55
(2H, d, J = 6.1 He, 4.69 (9 s, ocH2), 7.01

(1H, in, aromatic), 7. » cs), 7.81
(1H, br oad t, NH, 12.( 1H, s, M5 (ESI+) mz
334 [ MtH+] . 10 Exanple~3 NOONSHN\ NN~1 1 O F/
HN--,, NTO 15 Pyrir.ido[?2, 1-c] ;

4] oxazi ne- 2- car boxam de, N-[[4 fluo

[ (met hyl ami no) car bonyl | phenyl ] et hyl J-4, 6, 7,
9-t et rahydr o- 3- hydr oxy- 4- oxo-. The title corrpound can

?ﬁe? Liﬁcfﬁrg%%?lpwwab gﬁ&%@hﬁ G4

eg@g\] %\[aQP’I)érZ 9&7@91:«%71 g’ &ﬁéi&ﬂ) ﬁ-]ﬂ%%eﬁfozga&ar %)ﬁaéﬁ'sﬁ%smn of

Hinterin@eByg 134, &&ﬂ@ﬂlﬂ ((Tﬂa(b@lzlzl)axy)w e'zdn(nzthyl moM§,7 % 54

( 'tzetrahgdropynmﬂoEZ, 'f'—zc] [1,4]oxazine-2-carboxamido)methyl)-5-fluorobenzoate.
(500 mg, 1.01 mmol) in MeOH (10 mL) and CH3CN (5 mL) was added 1N NaOH (2
mL) and the mixture stirred at room temperature for 2 hrs. The mixture was

“ concentrated in vacuo and the residue purified by reverse phase column
chromatography (YMC, C-18 ODS, 10-25% CH3CN/H,0) to provide 90 mg (Yield
19%) of the title compound as an off-white powder: LC/MS mv/z 482 (M-+H).

Intermediate 191

OH

0) NH

Y

: N N
F N j

O
N-(2-((2-Aminoethyl)carbamoyl)-4-fluorobenzyl)-3-(benzyloxy)-9,9-dimethyl-

4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide. A mixture of
intermediate 190, 2-((3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-



NCH2), 4.58 (2H, s, OCH2), 7.31 (2H, m aromatics),
7.38 (1H m aromatic), 8.54 (1H, broad q, NH), 9.21

W@ d5/1msend t, NH), 12.24 (1H, s, OH). HRVS ( BRI)/US2005/016473
cal cul ated for CL7H18FN4O5 [ MrH+]: 377.1261; found:
377.1249. WO 2005/118593 PCT/Lé 2005/ 016473 194
Exanple 4 OOH N'O H N NF1§ O 5

rimdo[2,1-c]]1,.4]oxazine-2-carboxant de, N-f[ (4 L
f fetrs Ry RBYFR , rg113,4doxagine-2-carboxamido)methyl)-5-fluorobenzoic acid,

7,Qr Let - - 9. |+ , ' -
i ﬁt%eélgfe% ?%%%{o?%%ldgqﬁz-%é%@e%z&ﬁgﬂ-1-}41)-%% ,ﬁa%tah{%ﬂl}@lﬁromum
hiehatixyrdphomhhly] HATEX(F64n8, 072 Sarhelt Akdrictl) oppMHEnfldoL) was stirred
, 1-C|. , 4 i ne-2- b | at 0. 05 20
s ek AR e O RS (0 T2 et B the
5 dgseik Fesl%g%dag;obt@rﬁigh%.wﬁ@%ﬂiﬂﬁreo&asee@ea{tﬁteh Hueud) dBR61vEd in

(84% Vyie etitle amde 10 as white crystals; '
nEHLEh; washew(itht water thee tired (MeS@pefilterediNwR coacenirated to provide

(annev el p e o Cofs kS ys i,

NCH2 and OCH), 7.08 (2H, m aromatics), 7.34 (2H, m
aromatics), 7.82 (1H broad t, NHé: 12.06 (1H, s,

OH). Anal. Calcd for Cleliemgiafe 18257.65 H 4.83, N
10 12.60. Found: C 57.44, H 4.69, N 12.37. 15 Exanple 5 O
OH N0 NHN-~O F 20 Pyrimdo[2, 1-cJ[1,

4] oxazi ne- 2- car boxam de, N-[(4 fluor

met hyl phenyl ) met hyl J-4, 6, 7,

9-tetrahydro- 3- hydr oxy-9 t hyl - 4- oxo-~¥ Reacti on of

i nternedi ate 15, ethgp

3- hydr oxy- 9- net hyl - 4- oXo-
1- c][1, 4] oxazine-2-carb
Wi th 4-fluoro-3- nethyl
nunol ) as described in

76,7, 949 et Pahydr opyri m do[ 2,
I , ~L0.890.9, 0.35 nunol)
| afine J(0.180 g, 1.3

reparat“ii'\'j exanple 1

O

(R)-N-(4-Fluoro-2-(2-(hydroxymethyl)-5-oxopyrrolidin-1-yl)benzyl)-3-
(benzyloxy)-9,9-dimethyl-4-oxo-4,6, 7, 9-tetrahydropyrimido[2,1-c] [ 1,4] oxazine-2-
15  carboxamide. To a stirred solution of intermediate 166, (R)-N-(2-(2-((tert-
butyldimethylsilyloxy)methyl)-5-oxopyrrolidin-1-yl)-4-fluorobenzyl)-3-(benzyloxy)-
9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide
(0.10 g, 0.150 mmol) in tetrahydrofuran (SmL) at 23 °C was added a solution of
tetrabutylammonium fluoride (1M in tetrahydrofuran) (180 puL, 0.18 mmol). The
20  reaction mixture was stirred at 23 °C for 3 h. NaHCO3 (1N in H,0, 30 mL) was then
added and the organic material was extracted with ethyl acetate (2 X 25 mL). The
combined organic extracts were dried (MgSOy), filtered and concentrated in vacuo.
The residue was purified on a Biotage system using a silica gel column with ethyl
acetate/Hexanes (1:1) to ethyl acetate 100% as eluent to afford the title compound
25 (0.060 g, 73% yield): 'HNMR 400 MHz (MeOD) & (ppm): 7.55 (1H, dd, (t), 6.6 Hz),
7.43 (2H, m), 7.13 (1H, dd, J = 9.5, 2.4 Hz), 7.03 (1H, m), 5.26 (2H, s), 4.57 (1H, m),



25 gave 0.068 g (55%yield) of the title am de as
white crystals; np 134 C (ethyl acetate-hexane).

WA BNMRISSAD Mz (CDC13) 8 ppm 1.62 (3H, d, J =PGI/ESHR5/016473
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CH3), WO 2005/118593 PCT/ US2005/ 016473 195 2.30 (3H,

s, CH3), 3.90 (2H, m CH2), 4.13-4.32 (2H, m CH2),
4.49-4.64 (3H m NCH2 and ,701(1H m
arorratlc)

b 408HEEL . 10 e 03 e 0 by saron). 65

ﬁsggmgngxa 13,505 9%24(1%%}1,‘31 STEH SR LR MaE” Bz 5s1.

Pyrimdo[ 2, 1- c][l, 4] oxazi ne- 2- car boxam de, N-[(3 4
di chl or ophenyl ) et hyl ] -4 ,

9-t et r ahydr o- 3- hydr oxy- olHeHHa % ¥o- . Reaction of

i nternmedi ate 15, ethyl

3- hydr oxy- 9- net hyl - 4- oxo- 4, 6, 7, 9-t et rahydr opyri m do[ 2,

1- c][1,4] oxazine-2-carboxylate (0. , 0.29 mmuol)
wi th 3,4-dichlorob am ne (0.140 .8 muol) as
described in the prepara of exanpl & 1 gave 0.085 g
(75% 15 yield) of thékgyzrgga de as ite crystals;
np 192 C (ethyl acetate-he ane) 400 VHz
(CDC13) b ppm 1.64 (3H, x4 , 3.91

(2H, m CH2), 4.17- 4.32
m NCH2 and OCH), 7.20g{IK and J

8.0 Hz, aromatic), 7.44 (1H, d ;;J; aromatlc)
7.46 (1H, d, J = 8.0 Hz, arorratlc) (1H, broad
t, NH), 11.92 (1H, s, C]—|) M5 (ESI) mz 384 [ MrH+]. 20
Anal . Calcd for CLl6HL5CI2N3O™4: C 50.02, H 3.94, N

10 94. (E)an@ J@(ﬁ%z%@xi)@éd%ethyﬂ-\k 6964, 7, EtarehBrobyfmido[2,1-

c][] 4]0xazzne-2 carboxamido)methyl)-5-fluorophenyl)-5-oxopyrrolidin-2-yl)methyl

450468(3H

acetate. To a solution of intermediate 192, (R)-N-(4-fluoro-2-(2-(hydroxymethyl)-5-
oxopyrrolidin-1-yl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine- 2 carboxamide (0.045 g, 0.082 mmol) in
tetrahydrofuran (5mL) was added acetyl chloride (12.8uL, 0.180 mmol) and
diisopropylethylamine (31.4 pL, 0.180 mmol). The reaction mixture was stirred at
23 °C for 4 h. NaHCO; (1N in H,0, 30 mL) was then added and the organic material
was extracted with ethyl acetate (2 X 25 mL). The combined organic extracts were
dried (MgSOy), filtered and concentrated in vacuo. The residue was purified on a
Biotage system using a silica gel column with ethyl acetate/Hexanes (1} 1) to ethyl
acetate 100% as eluent to afford the title compound (0.032 g, 67% yield): "HNMR
400 MHz (MeOD) 8 ppm: 7.48 (3H, m), 7.33 (3H, m), 7.16 (1H, m), 7.03 (1H, m),
5.24 (2H, s), 4.60 (1H, m), 4.55 (1H, m), 4.22 (1H, dd, J = 12.0, 4.5 Hz), 4.08 (2H, t,
J=5.0 Hz), 3.99 (3H, m), 2.62 (2H, m), 2.44 (1H, m), 2.09-1.92 (5H, m), 1.62 (3H,
s), 1.61 (3H, s). LCMS (M+H)" m/z 593.
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Pyr~irnido[2,1-c][1, 4]oxazine-2-car”boxam de,

wWOR(63185M or o- 4 fl uor ophenyl)rnethyl]-4, 6, 7PCT/US2005/016473
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9-tetrahydro- 3- hydr oxy- 9- net hyl - 4- oxo-. Reaction of

i nternedi ate 15, ethyl

3- hydr oxy- 9- net hyl - 4- oxo- 4, 6,1'209- t et rahydr opyri m do[ 2,
1- c][1, 4] oxazi ne-2-carboxylate, (0.075 g, 0.30 mol)
with 3-chloro-4 5 fl uor obEpE8AdERE K (0. 14 g, 0.88
nunol ) as described in the preparation of exanple 1
gave 0.050 g (46%yield) of the title am de as white

crystals; np 172 C (ethyl acetate-et 1HNVR 400
MHz (CDC13) 8 ppm 1.63 (3H d, J = 6. , CH3), 3.91
(2H, m CH2), 4.17-4.32 ( m CH2), 4Y50-4.67 (3H,

m NCH2 and OCH), 731'@ aromatig), 7.24 (1 H,
m aromatic), 7.40 arorrat 0)07 85 (1 H,
broad t, 10 NH), 11 95 O Calcd for
Cl6HLI5CLFN304: C 52. 25, 11.42] Found: C

51.99, H 4.01, N 11.09.¢ |e8 HON
N)~O 15 Pyrimdo[2, 1- c][l 4] oxazi ng- }arboxarnl de,
N-[(3 4 dirnet hyl phenyl ) et hyl J- 4, 9-tetrahydr

- 3- hydr oxy- 9- net hyl - 4- oxo- . Reaction of I nternedi ate

15, et hyl

3- hydr g{)\zq%ﬁ@ Z Bhriz §roszei§)09é a%nZz(q;‘?r‘? B%d- gf&/ﬂb 9&)/&14&%39[ ifnidof[2,1-

1- 20 zi ne-2-car boxylat e,
maffll)4]okdzine- %Momﬂy)mmzl)wahwwh@@yl)ﬁ cgppﬂn dlidivB)l)methyl

o s gmgRGe: \hod e Rhien of gl i (- e uoro-2-2-
z%gcgaxy%% ﬂ-Q)Qo ([olfcﬁﬁ)-(l:lﬁ beﬁzﬁb’lmberi'zefﬁﬁcy) @%ln%)thyl -4=ox0-~
3 49507 QZWahurﬂrocmmld A11c6E144]9@az(1m-l2 cagbogpide (1.160.240.881 mmol)

a ,1% F}gﬂ:g Qlﬁ_lz m—}j -?gO asgpggcgtn(?eﬂ%yiﬁgb(une i%ﬂt%z(f ﬁ;_? mgnolwﬁd
i GRS GHRN: %ﬁ@‘%‘i%@%i’?%ﬁ%géb1?.‘%%9@%‘0“0153““6 was strreda

23 °C for 4 h. Water (50 mL) was then added and the organic material was extracted
with CH,Cl, (2 X 50 mL). The combined organic extracts were dried (MgSOs),
filtered and concentrated in vacuo to afford the title compound (0.178 g, 98% yield).
The crude material was used without further purification for the next step: LCMS

(M+H)" m/z 629.

Intermediate 195

1@9

e



NO FHNz NXO 5
Pyrimdo[ 2, 1-c][1, 4] oxazi ne- 2-carboxam de, N-[[4

wo bawsn 8523 [ (et hyl ami no) car bonyl Jphenyl | met hyPOF/US$2065/016473
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7, 9-tetrahydro- 3-hydroxy-9-nethyl-4- oxo-. A solution
of internediate 140,
N-(4-fl uoro-2- (met hyI car barmy]Ig)lbenzyI) 3-

benzyl oxy-9-ne 7,9-tetrahydropyrim dof 2,
1-c] [@y /X](2tﬁ%a(ézlf(@mgfhﬁléﬁb@s@awa@dwJoylire‘sfhgﬂ olerzy)-3-

SRR 20 PSSl RO ST AR L AP g
hyabrbogenzdat T?% Clutioarof hﬁaﬁﬁlhdt?dﬁw rbely(lll (%«Bg(%(?/?@?bécly()jf ,9-
A oradir bltudydobwmi@ iy fondine 30" we

g gg@%ﬁgﬁh}doﬁn&ﬁg‘) -5Hlwko Nél%’ﬁ'yl)g'—ox]opzrr@hamtﬁ 1)@5@1%'1 meﬁtaﬁgsulfonate

m(0.CH) g, B23Bmgrol, mrﬁMFcCH) mlg mes aflded sqﬂmrmmlde 40. 959 g,204287

(ot e suifinb g was iy 15056 Tt 0y etg (H8mE s then

bLAAY, anbitihe o né%e(tér'i’ﬁl wa§ 'ex%ed W%ﬂy’ﬁ&@ta’c@ ?i XUﬂo%E? The
for C1I8H2OFNAOS [ M+H+ 1418; found:

Exambineé ofgniclext2ots mmésdm:mﬂz@ éﬁ) m@)mraqde(msom diftered
¢ gp%( gwgp%{)%ﬁl‘l }r}ﬁfad% [t%ééforé]tﬁ%?qe tilhpdund (0.125 g, 91% yield). LCMS

o§@@qnéngz§¢6boxylate and the indicated an nes 4
according to the nethod described for the synthesis of
exanple 1. Ethyl 9-ethyl-

hydr oxy- 4- oxo- 4, 6, 7, 9- tetlﬁf%ﬂxg&%){%m do[ 2, 1-c]

[ 1, 4] oxazi ne- 2- car boxyl at e " was prepared accordi ng
to the nmethod used to prepare internediate 15. WO
2005/ 118593 PCT/ US2005/ 016473 198 Exanple 10 0 OH
NO HF/ N- NOS

Pyrim do[ 2, 1-c] [ 1, 4] oxazi ne- 2- car boXxani/de,

9-ethyl - N-[ (4- o

W
S=0 O O
[ (0]

Nao N

e

N-(Benzo[b]thiophen-1, 1-dione-7-ylmethyl)-3-(benzyloxy)-9,9-dimethyl-4-
oxo0-4,6,7,9-tetrahydropyrimido[2, 1-c] [1,4] oxazine-2-carboxamide. To a solution of
intermediate 147, N-(benzo[b]thiophen-7-ylmethyl)-3-(benzyloxy)-9,9-dimethyl-4-
0x0-4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide (0.100 g, 0.21
mmol) in dichloroethane (10 mL) was added per-acetic acid (32% in H,O) (1.0
mmol, 200 uL). The reaction mixture was stirred at 23 °C for 48 h. Water (50 mL)
was added and the organic material was extracted with CH,Cl, (2 X 50 mL). The
combined organic extracts were dried (MgSQys), filtered and concentrated in vacuo to
afford the title compound (0.106 g, 99% yield): "H NMR (400 MHz, DMSO-dg) &
ppm: 9.11(1H, t, J = 6.4 Hz), 7.65 (1H, d, ] = 6.8 Hz) 7.59-7.29 (9H, m), 5.15 (2H, s),



fl uorophenyl ) nethyl J-4, 6, 7,
9-t et rahydr o- 3- hydr oxy-4-oxo-. The title conpound can

wheoopnessas ed from 4-f 1 uor obenzyl am ne. 1HNVR 4POT/Ns2005/016473
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(CDC13) S ppm 1.02 (3H, t, J =7.3 Hz, CH3), 1.93
(1H m CH), 2.15 (1H, m Cl—l)1 3.88 (2H, m CH2),
4.2-4.29 (2H, m CH2), 4.4 ?%H m CH) 453-4.69
(2H, m CH2) 06 (2H, m aronmatics 34 £6ZH' nﬂ
o CheH, dsy = 675312) @104, (2% bad=15,0 N 3- 2(2H5m():11—|59 oH,g) LCMS
gﬁgﬁ%@g@k% 8calculated for C17HL9FN304 [ M+H+]:

. ; Pound 348. 1355. Exanple 11 1Al OH O
N~~~ H F/ N~ NO 15 ~\ /
Pyrimdo[ 2,1-c][1, 4]oxa2|ne 2- car boxam de,
9-ethyl -N-[ (4 fl uoro-3- rreﬁ%mlblﬁényl)rrethyl\]4 6, 7,
9-t et rahydr o- 3- hydr oxy-4-oxo-. The title conpound can
be prepared from (4-fl uoro-3-nethyl phenyl ) net hanam ne.
1HNMR 400 MHz 20 (CDC13) S ppmQ1. (3H, t, J =7.4

Hz, CH3), 1.91 (1H, m @ CH), 2.30
(3H, s, CH3), 3.87 (2H, ), 4. 274,30 (2H, m
CH2), 4.46 (1H, in, ~A4. 48-4068-W2H m o), 7.01

(1H m aromatic), 7.14 (2H, m arqmatjcs), 7.81 (1H,
broad t, NH), 12.07 (1H, s, OH). Anab. Calcd for
C18H20FN304: C 59.82, H5.57, N 11.62; Found: C
59.53, H 5.86, N 11.42. 25 WD 2005/ 118593

PCT/ Usgg%la@;t 4@[1d4]%9a£%@mbﬁ>oaezmQew[(ﬁﬂubrdﬁhe@z)néemw
44 6)(7a%rqﬁ@h2d;@ra% E;Qplkgga[’-d@mf\ﬂ (ngxtlme of mtermedlate 7, ethyl 3-hydroxy-

dh %hh%oézggf}etia%@go%y?ﬁé [?i ]Eyh]é)%aznq Can&gﬁé ‘?@M% g, 0.15

pﬁﬁﬂﬂj &l 4-519680bn A Ghieb (@1 Dph&BY h)xm?ly hfmﬂmydmue ethyHNbBhol (5
ml) and N,N-dimethylformamide (2 ml) was heated under reflux for 18 h. The
solvent was then evaporated in vacuo and the residue was partitioned between ethyl
acetate and 0.1 N hydrochloric acid. The organic phase was washed with water,
brine and dried over anhydrous sodium sulfate. Evaporation of the solvent and
recrystallization of the resulting solid from ethanol gave 0.023 g (47% yield) of the
title amide as white crystals; mp 211 °C (ethyl acetate-hexane). 'HNMR 400 MHz
(CDCl3) & ppm: 4.06 (4H, m, 2 x CH,), 4.59 (2H, d, ] = 7.6 Hz, NCHy), 4.61 (2H, s,
OCHy), 7.09 (2H, m, aromatics), 7.33 (2H, m, aromatics), 7.84 (1H, broad t, NH),
12.06 (1H, s, OH). MS (ESI") m/z 320 [M-+H"].

Example 2



Mz (CDC13) 8 ppm 1.00 (3H, t, J = 7.3 Hz, CH3), 1.91
(1H, m CH), 2.15 (1H, m CH), 3.85 (2H m CH2),

W@ 2MSAIRSEB (2H, m CH2), 4.45 (1H, m CH), 4. 4BCHUSH05/016473
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(2H, 10 m CH2), 7.19 (1H, m aromatic), 7.43 (2H m
aromatics), 7.84 (1H, broad t, NH), 11.88 (1H, s,

OH). Anal. Calcd for CL7H17CIPRB04: C 51.27, H 4.30, N
10.55; Found: C51.16, H4.21, N 10.34, Exanple 13 15 O
OH N Byrimidq/2, M@memmer Aricad{oramided N/ (4-fluoro-3-

4;10ﬁ1¥é7{7fiaﬁéfﬁe§|ﬁ‘)§ ey geez‘fgzhgfilo(?-’hxél Oéy-47ox0- Reaction of intermediate

97 tetlhy] Byl Oxy34Joy 40 Y, 94e@a¢i?/drop'§ﬁﬁnﬂ<b [2llec][ R4 o&emn@lan d
can be pre ared from (3, 4- dlnethyl henyl ) met hana

" eadurAge (ONAR & Q}fb@:ilgl)mla Vit flgotge’-pastiiylpenzylamine EﬁZg, 1.66
%s (?é% é‘t%:'d (néﬁl &EB é?_%snl@f e(x%fﬂp dn Hga\g'(p 18—%% @7@% ?ﬁ'é'ld) of the

4t1ﬂ5 arhidbas (vs&hte cnystalf;hﬁp 20@2@& °C :(drﬂhy]l avetahl) 1HNIMR5404) &z
(2H in aronmatics

(GPCh) éammt ) 3&@H &@H@ ZEQ@(%& mHy CHahdl> 3 @k @A, eldJ Férl Hz,

T A TS T

PQTH, USR0S NI 61769 (120Q, BXpMpISA(ESS) /@K [HH\ ~~ | |
O H-NN F~5

Pyrim do[ 2, 1-c] [ 1, 4] oxazi ne- 2- car boxamn de,

N-[ (3-chl oro-4- fluoropheny, []1-9-ethyl-4, 6, 7,
9-tetrahydro- 3- hydroxy-4-oxo-. "The title conpound can
be prepared from

(3-chl oro-4-fl uor ophen){_l ) met hanai ni ne. ITHNVR 400 MHz
(CDC13) 6 ppm 1.03 (3. to J = 7.3 Hz, CH3), 1.92
(1H m CH), 2.17 (1H o OH

N
H
" NTN]
O

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-
[(methylamino)carbonyl]phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-4-oxo-. The
title compound can be prepared from intermediate 150, N-(4-fluoro-2-
(methylcarbamoyl)benzyl)-3-(benzyloxy)-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxamide. 'HNMR 400 MHz (DMSO-dg) 6 ppm: 2.79 (3H, d,J
= 4.5 Hz, NCHs), 3.83 (2H, m, CHy), 4.02 (2H, m, CH,), 4.54 (2H, d, J = 6.7 Hz,
NCH),), 4.58 (2H, s, OCH,), 7.31 (2H, m, aromatics), 7.38 (1H, m, aromatic), 8.54
(1H, broad q, NH), 9.21 (1H, broad t, NH), 12.24 (1H, s, OH). HRMS (EST")
calculated for C;7HgFN4Os5 [M+H+]: 377.1261; found: 377.1249.



m CH), 3.88 (2H m CH2), 4.18-4.32 (2H, m CH2),
4.46 (1H, m CH), 4.5-4.68 (2H, 10 m CH2), 7.16 (1 H,

worpooanesset ic), 7.24 (1 H m aromatic), 7.40 (BRCHUSI005/016473
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aromatic), 7.84 (1H, broad t, NH), 11.93 (1H, s, OH).
Anal . Calcd for Cl7H17C1lFN304: C 53.48, H 4.48, N
11.00; Found: C 53.25, H 4. 491 N 10.79. Exanples 15-16
15 Exanpl es 15-16 can be prepared from

3- (benzyl oxy) - 9- et hyl - 4- ox&xample# 9
tetrahydropyrimdo[2, 1-c][1, 4] oxazine-2-carboxylic
acid and the indicat ed am nes according to the

nmet hods descri bed for the synth@si ©Hof internediate
140 and exanple 9. Mo
3- (Benzyl oxy) - 9- et hyl A@ ,'ﬁ'p 710 tfet rahydropyriinid
o[2,1-c] [ 1,4]oxazi 0 carb acid was
prepared accordi ng to t he net hOdOli%Ed O prepare
internediate 16. Exanple 15 H OH N~ O F/
N,, N~ 25 ) WD 2005/118593 PCT/ US2005/ 016473 201
Pyri m do[ 2, 1-c] [ 1, 4] oxazi ne- 2- car boxam de,

- et hy fl 0. . /
[ (et hﬁ/};ﬁ%&%ogf J o%_{/ogcg.%zﬁee %ycaj ?T%Cflﬁz)llde] N-[(4- é]uo; ophenyl)methyl]-
9416, 9-adimdﬁce34faydir0ax39-metb)de4 -px0Fh @eactnqn o m@np@imta 18aethyl 3-

(BSOS Rt bl G 1L e
( ééilbo latetD. OSQEZ@ 20 kﬁholﬁfbvltﬁizb-ﬂué’ro@&m@ﬁﬂun@m Bl g, 0z8Amnol) as
N’(E?Hs 5H, m CHD). 4. 14-

CH2)
4 dmrlbqﬂn the p@ﬂ)&ratlon b exguzMe lraavq;ﬁ@% g@é%(nﬂd) %frfbaaﬂe amide

14-7.21 ( :
arbivale B i (o S LA s nefn]. FNMrHooygtz (cocty
H'Sgﬁn{ E%E) seebicrEated,f o), @@E%%Frh”@ﬁ iéwhlst*d.az (2H, o, CHy),
1574, ound 405. 1579, 10
4.61 (3H, m, NCH; and OCH), 7.08 (2H, m, aromatlcs), 7.34 JZH m, aromatlcs)
7.82 (1H, broad t, NH), 12.06 (1H, s, OH). Anal. Calcd for CisHsFN304: C 57.65, H

4.83, N 12.60. Found: C 57.44, H4.69, N 12.37.

Example 5

ATHEL

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(4-fluoro-3-
methylphenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9-methyl-4-oxo-. Reaction of
intermediate 15, ethyl 3-hydroxy-9-methyl-4-o0x0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]Joxazine-2-carboxylate, (0.090 g, 0.35 mmol) with 4-fluoro-3-
methylbenzylamine (0.180 g, 1.3 mmol) as described in the preparation of example 1
gave 0.068 g (55% yield) of the title amide as white crystals; mp 134 °C (ethyl
acetate-hexane). "HNMR 400 MHz (CDCls) § ppm: 1.62 (3H, d, J = 6.6 Hz, CHz),



\ N~1 1 OF'" HNN 10 Pyrinmdo[2,1-c][1,
4] oxazi ne- 2- car boxam de, 9-ethyl-N-[[4 fluoro-2-(1 H

WA 2003/118893 4-tri azol -1 yl) phenyl ] nmethyl]-4, 6, FCT/US2005/016473
9-tetral zydr o- 3- hydroxy-4-oxo-. The title conpound
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can be prepared frominternedi ate 151,
N- (4-f | uor o- 2- (1H—1 2, 4-triazdP- 1-

| ) benzyl ) - 3- (b 9- et hyl - 4- -t et
ﬁz’agi?ﬁm, 65033250 G, 2 bt rd-32- (85 B i o4 64 GHm,

e Xa rrﬁq'llnH @d%mr@%og‘wé@nﬁb‘%@ f 6(32%%% %OIH%&@; '7%1 Hbroad t,

JNH)712309-(21,H GH3M). An38CR0d (dkte; |, HpFNGBY:,C 28.28, I(Imz N112 09.
3. 68 ,.3.87 (1H m CH), 4.0 (1H, in,
cF—tyundACl%? {aﬁﬁ%%ﬁp%. 36-4.49 (3H, in, CH2 and CH),
7.43 (1H, m .aromatic), 7.56 (2H, m aromatics), 8.32
(1H m CH), 9.05 (1H m CH), 9.3 (1H, broad t, NH),
12.04 (1H, s, OH). HRVS (EBkpmpkiul ated for
C19H2OFN604 [ MtH+] : 415.1530; found: 415.1515. 25 WO

2005/ 118593 PCT/ US2005/ 016473 202 Exanples 17-18
Exanpl es 17-18 can be prepared fgonpgt hyI

3- hydr oxy- 9- |sopropyIC|4- 0-
4,6,7,9-tetrahydropyri ]1_40] 1, oxa2| ne- 2- car box
yIate andthelndlca anm n ing to the

nmet hod descri bed for he synt hesi s § gxarrpl e 1. Ethyl
3-

hydr oxy- 9-i sopr opyl - 4- oxo-4, 6, 7, 9-tet rahydr opyrimdo[ 2
,1-c] [ 1,4] oxazine-2- car boxyl ate can be prepared

10 30O TSR AP By o o 2t

dichlorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9-methyl-4-oxo-. Reaction of

intermediate 15, ethyl 3-hydroxy-9-methyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxylate (0.075 g, 0.29 mmol) with 3,4-dichlorobenzylamine
(0.140 g, 0.8 mmol) as described in the preparation of example 1 gave 0.085 g (75%
yield) of the title amide as white crystals; mp 192 °C (ethyl acetate-hexane). '"HNMR
400 MHz (CDCl3) & ppm: 1.64 (3H, d, J = 6.6 Hz, CH3), 3.91 2H, m, CHy), 4.17-
4.32 (2H, m, CHy), 4.50-4.68 (3H, m, NCH, and OCH), 7.20 (1H, dd, J =2.0 Hz and
T =8.0 Hz, aromatic), 7.44 (1H, d, J = 2.0 Hz, aromatic), 7.46 (1H, d, J = 8.0 Hz,
aromatic), 7.86 (1H, broad t, NH), 11.92 (1H, s, OH). MS (EST") m/z 384 [M+H'].
Anal. Caled for CigH;5CIoN304: C 50.02, H 3.94, N 10.94. Found: C 49.40, H 4.06,
N 10.41.

Example 7

O OH
cl N/‘WO
FD/\H Na N]
L



Pyrimdo[ 2,1-c][1, 4Joxazi ne-2-carboxam de, N[ (4
fluorophennyl)nethyl J- 4, 6, 7,

W@2a08t1188h3/ dr 0- 3- hydr oxy- 9- ( 1- net hyl et hyl ) - 4- oXPET/UT1005/016473
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title conpound can be 15 prepared from

4-fl uor obenzyl am ne. 1HNWR 40 I\/Hz (CDClS) 8 ppm 0.80
(3H, d J = 6.7 Hz, CH3), 1. 136 (3H, d, = 7.1 FE,

CH3) , 54 (1H, m CH), 3. 77 (2H, 3 (2H,

m CHzé’yrzmz 62, (¥ 1. 4] oxqpine-2-cerhapamigay N- [43-5blozp 42 (2H,

A szfggl%égzg?m@%yg 2?{,&@%9’ d}ﬁt_g' ﬁ‘)@é}xy- %@g‘ﬁ B, .SReaction of
%ﬁeégléﬂ%‘ce 1553{@3&9&20@1%%556@%0@ &9, 9&2trarrydso@’ﬁ,mmb[2,1-
oun H N 1 Ex le 18
Sl oHoxpxipsg-caphoryliie, (AW A Erbsh oot
T irdey Bt S ayEamel) o desebed ey of exemele
gmﬂm%} % (MBS ylehd) @i yie)tittet dmyidd agtwhBe cistals; mp 172 °C (ethyl
L icerie-ono TRV OA s esaitord P 63 Gi 4, $4% 6 B B, 3.01
t | t 1
e T AT g, ' U 90571
WL, 16, ardmatic), 1.2% (H, mCidhati@), 3@0((BH, msS aroftdfy), 72855(4H broad t,

41%1:6 kllﬁlﬁc%acﬁa@@ é\é{l:) Cild Jot Gy ZHWW PN 11.42.

( (2H, m aromatics), 7.80 (1H,
b%ggépk: N%g %§h8§a8¥ﬁ s, . HRVS (ESI) calcul ated
for CL9H23FN304 [ M+H+]: 376. 1673 found: 376.1671. 10
Exanple 19 OOH N'O NHN ToD

Pyri ni do[ 2, 1-¢] [ 1, 4] oxazi n xe0ple hoxani de, N [ (4

fl uorophenyl )nmethyl J 15 4,6, 7,

9-tetrahydro- 3- hydroxy-9, 9-di met hyI 4-oxo-. To a
solution of internediate 25, 0

PP
Jog S

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(3,4-
dimethylphenyl)methyl]-4,6,7,9-tetrahydro-3 -hydroxy—9-methyl-4-oxo—. Reaction of
intermediate 15, ethyl 3-hydroxy-9-methyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxylate, (0.075 g, 0.30 mmol) with 3,4-dimethylbenzylamine
(0.15 g, 1.1 mmol) as described in the preparation of example 1 gave 0.033 g (33%
yield) of the title amide as a white solid. "HNMR 400 MHz (CDCl) 8 ppm: 1.61
(3H, d, T = 6.6 Hz, CHs), 2.28 (3H, s, CH3), 2.29 (3H, s, CH3), 3.90 (2H, m, CH,),
4.16-4.30 (2H, m, CHy), 4.50-4.65 (3H, m, NCH, and OCH), 7.08-7.17 (3H, m,
aromatics), 7.78 (1H, broad t, NH), 12.17 (1H, s, OH). MS (ESI") mv/z 344 [M+H'].



et hyl 3-hydroxy-9, 9-di net hyl - 4- oxo- 4,
6,7,9-tetrahydropyriinido[2,1-c] [ 1,4] oxazine-

wQ2@anisseyl ate, (3.0 g, 11.19 mmol) in DVF (20P@i/ySEN016473
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et hanol (10 nlL) was added triethylamne (1.55 ni)

foll oned by 4- quorobenzyIan1ne (3.82 nL, 33.57
nunol ). The m xture was stinPéd at 90 C for 2 h and
then concentrated. The resultant oil was 20
partitioned between ethyl Bs&npled (50 nl) and 1IN
aqueous HC1(35 nL). The aqueous |ayer was
back-extracted with ethyl acetate (20 nL) and the
organic layers were céinbi ned and washed with H2O (4 x
20 inL) and brine theaNget@d (Na2Ses) and
concentrated. The brown gesidue Was tr@turated W th
ether and the solids fi eoNan Shed with ether.
The pal e brown solids_were reyry zed from95:5
MeOH H20 25 to give the title conpgund as col orl ess
needles (3.18 g, 82%yield). O VHz, CDC13)
b ppm 11.96 (1H, s), 7.77 (1H, brs), 7.30 (2H, dd, J=
8.4, 5.3 Hz), 7.04 (2H, t, J= 8.7 Hz), 4.57 (2H d

oal ou Pohidoh s b Bex e et samide Ny A Bro SN

Aiflo fcarbodi 114, 6 50- e ahitiroB-R 9-methyl-4-
Aéwogwﬁou%% 4 W yﬁ%ypés N, ffwm )?dmﬂz e

20in] MRS DE MRS BN Thon- %;(ﬁwwwaz‘@n@yahenzyl) -3-
Z’ia%lngizglx -e9_- _ethgl Q(on 4, & rg ﬁ W?ﬁyrﬁﬂlhag 1-c][1,4]oxazine-2-

r boxam’de’

medrbystapiida 0 26 ichg 58 -ntﬂmob in @ mixture of ethyl acetate (25 ml) and ethanol
9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-0 (?
s &5 mbaras é}gd{qu@qﬁtﬁ@gn d apg of @yﬁgplgen at 25 °C over 10 o palladium on

e R
( hitk soldd. THBIMIR 460 3L CDIEO- trs; 5 ;bpmbll 57 @Hi d J 6. 7 Hz CHg),

3-nethﬁ 4-f1 uor obenzyl am ne

D A0dANad, 1004 S0V N G oS HO Cithetny CHBCL Bh I o 7. S (1EL, m,

REho 1 SPOL ECR) SRR b REARCRS, BEEHALIE g RIEE OO, 7.25-
ehwar(BH nrglb@rogrﬁl@lbi‘39959 (¢Hﬂblﬁh@ g,nIQHD fi)féf?wﬁﬂ Fomhdrmﬂlé) i1al18 (1H,
were Cco | e n concentrate to a or et
oS RS &S] e an oo ML 15, 41! fna:
Nwlgigg)p Mz, CDC13) 8 ppm 11.99 (1H s), 7.73 (1H,

14 (1H, d, J = 7.3 Hz), 7.12-7.09 (1H, ), 6.98

Examples 10-14

Examples 10-14 can be prepared from ethyl 9-ethyl-3-hydroxy-4-0x0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxylate and the indicated amines
according to the method described for the synthesis of example 1. Ethyl 9-ethyl-3-
hydroxy-4-o0x0-4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxylate was

prepared according to the method used to prepare intermediate 15.



15 (1H, t, J = 9.0 Hz), 4.54 (2H, d, J = 6.4 Hz), 4.01
(4H, s), 2.27 (3H, s), 1.56 (6H, s). HRVB (M+H) cal cd

WO 2005TIBBP 1FN304: 362. 1516; found: 362. 1509. Apel/Usab# 6473
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25

for C18H2OFN304 + 0.07H20: C, 592& H, 5.55; N,
11.48. Found: C, 58.88; H 5.3 N, 11.34. 20
Exanpl es 21-41 Exanples 21- 4ﬂ9 an be prepared from
i nternedi ate 25, ethyl ﬁdroxy 9,
di net hyl - 4- oxo- 4, 6, 7, 9- tet Byrlnldo[z 1-c][1, 4] o
xazi ne- 2- carboxylate and the I ndi cat ed am nes
according to the nethod described for the synthesis of
exanples 1, 25 19 and 20 MD 2005/ Q1 8593

PCT/ US2005/ 016473 205 ® OHO NHF"
NN NO 5 Pyrinido[2, 1- 4]$ka2|ne- - car boxani de,

N-[[4f|uor02(IH-1F ri azol N

yl ) phenyl Jnet hyl J- 4, "6, 7 9-tetrah dro 3- hydr oxy- 9,
9-di net hyl -4-oxo-. The title co can be prepared
f

rominternediate 69. Solid, 1H NWVR (500 Mz
DNBC>d6) 8 ppm 11.93 (1H, s), 9.29 (1H, t, J= 6. 2

) Ot R AM g e,

HiiorophOy 1 ndethyl /L9, 617,,9 ﬂe?ra%y&; ORI Y1y didx3-3-dxaH, The tltlle:coinlﬂ)und can
Hz), 1.56 (6H, s). Ve (M- calcd for_ Cl9H2 C%IG
498 p1epa e, frarp &rihlorqbﬁazzﬂslzl@w MRcAPQ ¥H7¢CDCls) 6 ppm: 1.02 (3H,

C 4 : 2 5 i
f bulna e GFge, TRy b S5 m, €V, S B CIL b G, 4.2-4.29

222H 15, €EHD, PH46@1 HNnbCH), 4.53-4.69 (2H, m, CHy), 7.06 (2H, m, aromatics),
7.34 (2H, m, aromatics), 7.82 (1H, broad t, NH), 12.05 (1H, s, OH). HRMS (ESIH
calculated for C17H;9FN304 [M-+H']: 348.1360; found: 348.1355.

Example 11

O OH
H
Nao N
F e
@)

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 9-ethyl-N-[(4-fluoro-3-
methylphenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-4-oxo-. The title compound can
be prepared from (4-fluoro-3-methylphenyl)methanamine. 'HNMR 400 MHz
(CDCly) & ppm: 1.01 (3H, t, T = 7.4 Hz, CHs), 1.91 (1H, m, CH), 2.16 (1H, m, CH),
2.30 (3H, s, CH3), 3.87 (2H, m, CHy), 4.2-4.30 (2H, m, CHy), 4.46 (1H, m, CH),
4.48-4.65 (2H, m, CH,), 7.01 (1H, m, aromatic), 7.14 (2H, m, aromatics), 7.81 (1H,
broad t, NH), 12.07 (1H, s, OH). Anal. Calcd for CigH0FN304: C 59.82, H5.57, N
11.62; Found: C 59.53, H 5.86, N 11.42.



NNN N N O Pyrimdo[ 2, 1-c][1, 4] oxazi ne-2-car boxam de,
N-[[2 fluoro-4-(I1H1,2,4- triazol-1

wQkjophessyd | net hyl ] -4, 6, 7, 9-tetrahydro- 3- hydPORYSEN5/016473
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9-di net hyl - 4-oxo-. The 20 title conpound can be
prepared frominternediate 70, Solid, 1H NVR (500 MHz,
DVMSO-d6) 8 ppm 12.07 (1H, s)}?99.46 (1H, bs), 9.33
(1H, s), 8.26 (1H, s), 7.81 (1H dd, J= 11.1, 2.0
Hz), 7.73 (1H, dd, J= 8. 2Exem®ledd  7.52 (1H, t, J=
8.2 Hz), 4.59 (2H, d, J= 6.1 Hz), 3.98 (2H, t, J=5.0
Hz), 3.84 (2H, t, J= 5.0 Hz), 1.58 (6H, s). HRMVS

(MtH) cal cd for Cl9H20N604F: 41%. 15 @2 f ound:
415. 1520. Anal cal cdafor. WO OO 1

PCT/ US2005/ 016473 206 , 9G04 .25 H20: C,
52.23; H, 4.96; N, 13 4. 35N d: C 52.29; H
4.66; N, 19.23; F, 4735. Exarrpl e 23 5}0) NOOH \
NO I HN F I OPyrimdo[2,1- YO

4] oxazi ne- 2- car boxam de, N-[[4 fl uoro-2-(4-
nmor phol i nyl ) phenyl Jnet hyl ] -4, 6,

7,9-tetrah rreth %0- . The 10
title ?@A%]'Cﬁ%fé’xﬁ epglr"’é’gj FFER r nt madl ate 73.
S@Jch@r fi‘ﬂéﬂﬁlmlﬁﬁ '@“Wr4 @@@k@ﬁaﬁydwmh)woﬂg4—biﬁ "[3))3 title

31-7. (1H (1H, .dd,
1gomp01g1d4;ap.|by ;pr@ag;qi f(qu{ (3 (JrTghchj@roghepyl)gle,ghqqgguneﬁf I@éMR 400

LRt g Qe oo (5% 6115 ) e i, itk o P 1
CeH)2A R 0B mAGH,)1 4307424 @uN) 6k, Ci3), 443 01 H AnaCHY,a.4844.66 (21,

f C21H25N405F: C, 58.32; 15 H, , 12.95; F,
43{3@1‘129,@%(11‘@1’1’1,930@@10)# 4% (3, mNtroquﬁCﬁg!- 7.84 (],4—1 Proad t, NH),

B8Rl Prr2¢ dinOani Caled for C17HCLNO4: C 51.27, H 4.30, N 10.55; Found:
C 51.16, H4.21, N 10.34.

Example 13
O OH
ORReS
H

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[(3,4-
dimethylphenyl)methyl]-9-ethyl-4,6,7,9-tetrahydro-3-hydroxy-4-oxo-. The title
compound can be prepared from (3,4-dimethylphenyl)methanamine. 'HNMR 400
MHz (CDCl3) & ppm: 0.98 (3H, t, J = 7.3 Hz, CHs), 1.87 (1H, m, CH), 2.12 (1H, m,
CH), 2.26 (3H, s, CHs), 2.27 (3H, s, CH3), 3.83 (2H, m, CHy), 4.17-4.26 (2H, m,
CH,), 4.41 (1H, m, CH), 4.45-4.64 (2H, m, CH,), 7.05-7.24 (3H, m, aromatics), 7.75
(1H, broad t, NH), 12.13 (1H, s, OH). Anal. Caled for C19H23N304: C 63.85, H 6.49,
N 11.76; Found: C 63.55, H 6.48, N 11.74.



\ ~\11 O HN/ MM N of 0 20
Pyrim do[ 2, 1-cJ[ 1, 4] oxazi ne- 2- car boxam de,

WOR(F21450r 0- 4- ( 4- PCT/US2005/016473
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nmor phol i nyl ) phenyl Jnet hyl J-4, 6, 7, 9-t et r ahydr o- 3- hydr ox
y-9, 9-di net hyl -4-oxo-. The title conmpound can be
prepared frominternedi ate 7400 ' 4 NVR (500 MHz, CDC13)
8 ppm 12.01 (1H, s), 7.80 (1H brs), 7.28-7.24 (1H,
m, 6.66 (1H, d, J= 8.5 HExamplest WO 2005/ 118593

PCT/ US2005/ 016473 207 (1H, dd, J=13.4, 1.8 Hz), 4.56
(2H, d, J= 6.1 Hz), 4.01 (4H, s), 3. 85. 3. 84 (4H, m,
3.17-3.15 (4H, m, 1.60 (6H s)O HRWMS (MH) calcd for
C21H24NAOS5F: 431. 1736 0 nd 43 1789. Anal calcd

for C21H25NAOSF: G 58. “ W 12.95; F, 4.39;
found: C, 58.23; H 5 82\ N.4.21. 5 Exarrpl e
25 1A OH:xn~ TO0 1 \g

Pyrim do[ 2, 1-c] [ 1, 4] oxazi ne- 2- carb0OXx N-[3-(3, 4-

di chl or ophenyl ) propyl J-4, 6, 7,
9-tetrahydro- 3- hydr oxy-9, 9- dinethyl 4-oxo-. The title

Come P DL BB 1
Wroﬂé@jz&)wzﬁy@fﬂ%thﬂ]% 6.5, Y-tettahpdro-3th o)t #Hoxr. s’]jhe title3s
(cEpayd S bifispiiad frof, (-olioig-ypropbsiv D inafif YR

2 . )
W&bg@ %rﬁ Hhs I3 {DH %aJ i g@ %%)CH . 952 (12{11* mr@H) 2.17 (1H,

426 CODBY. 88 (Z}humcCHg?_ﬁlM%Z (CRhan, C&éﬂ),cﬁtm (irH rn CH) 4.5-4.68 (2H,

C19 ZN%O 6%12-1'5171, a;qmaiwgg 2{'(1 £ 9%&01’@'}'(1(‘3 ’? g%élgl %%gﬂ%%féc)

2@.82@11{, broad t, NH), 11.93 (1H, s, OH). Anal. Calcd for C;7H7CIFN;O4: C 53.48,
H 4.48, N 11.00; Found: C 53.25, H 4.49, N 10.79.

Examples 15-16

Examples 15-16 can be prepared from 3-(benzyloxy)-9-ethyl-4-0x0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxylic acid and the indicated amines
according to the methods described for the synthesis of intermediate 140 and example
9. 3-(Benzyloxy)-9-ethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-
carboxylic acid was prepared according to the method used to prepare intermediate

16.

Example 15

N
~ O OH
H

Na _N

F e



O H \ NOH / N FO
Pyrimdo[ 2, 1-c][1, 4] oxazi ne- 2- car boxam de, N-[3-(4

w0 bawsnegshenyl ) propyl J- PCT/US2005/016473
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4,6, 7,9-tetrahydro- 3- hydroxy-9, 9-di net hyl - 4-oxo-. The
title conpound can be 25 pre ed from

3-(4-fl uorophenyl)propan I-a e. 1H NWR (500 MHz,
CDC13) m 12. s), 7.15 (2H, g J:8.§,
5.5 Hzl)’yi ingl g;}Z -2;}7_[] éﬂoxcgzmg Beay bgfqmzdg, %gz‘h( M’-[[Muoro— -

Phhtigage ﬁgl% PRS2 R Sty g i

(12K compouhd 62n bé frdpayl fronRMBerivtiide 3% HNMRmOO MHz (CDClg) 5
C19H23N304F 376. 16727; found 376.1687. Anal %
DG OF GOl T GG 0L S LE6 10T 481( 11 m. €10 5 06 G d

fpund: +C, Fn

e oy g ot 2 S M4l G, Crgfia 48 1, m, O

fF?/s@ (ﬂI@,Qh,Z?th)Q]S[Zl(éHL broad, M), Z- ¥ BoX2Hj mearonelifs), 7.54 (1H, m,
uor Q- etra ro -2

yfrlyaﬁe B éééﬂy%aét 1@@ %2q9€fﬁe °%ﬁ§‘a¥%M§ @@Eﬁ‘ 898?“1@“‘1 for
%ZW@% }P;fozros ﬂéh@ fohhéi%%%mund can be prepared
o' nter di a (500 MHz, CDC13) S ppm

ﬁz. g75(1g|, 4S)H’z)8 gllgl(HlHd J— 6. 43 glz)2 7.46 (1H, dd,

, 6. , 6 Hz), 7.08

(1 Ctd, J= 8.2 2.7 Hz), %"aé‘?l‘fiﬁ 15 dd, J—)14.0,

8.8 Hz), 4.37 (1H, dd, J=14.0, 3.4 Hz), 4.02-3.97 (2H,

m, 3.99 (2H, s), 3.87-3.82 (1H m, 3.45-3.41 (1H,

m, 3.30-3.20 (2H, in) erN46 .32 (2H, m, 2.00-

P

N O OH

P A
o X

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 9-ethyl-N-[[4-fluoro-2-(1H-
1,2,4-triazol-1-yl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-4-oxo-. The title
compound can be prepared from intermediate 151, N-(4-fluoro-2~(1H-1,2,4-triazol-1-
yDbenzyl)-3-(benzyloxy)-9-ethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxamide, according to a procedure similar to that described in
example 9. THNMR 400 MHz (DMSO-ds) & ppm: 0.94 (3H, t, J = 7.5 Hz, CH;), 1.88
(1H, m, CH), 2.27 (1H, m, CH), 3.68 (1H, m, CH), 3.87 (1H, m, CH), 4.0 (1H, m,
CH), 4.19 (1H, m, CH), 4.36-4.49 (3H, m, CH, and CH), 7.43 (1H, m, aromatic),
7.56 (2H, m, aromatics), 8.32 (1H, m, CH), 9.05 (1H, m, CH), 9.3 (1H, broad t, NH),
12.04 (1H, s, OH). HRMS (ESI") calculated for Ci9HyoFNsO4 [M+H': 415.1530;
found: 415.1515.



1.88 (2H, m, 1.57 (3H, s), 1.53 (3H, s). HRVE (M H)
calcd for C21H26N4A06FS: 481. 15572; found: 481.1570.

wo\nmb/1csabrd for C21H25N4A06FS: C, 52.49; H, 5. 2BHCT/NS2005/016473
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11.66; F, 3.95; S, 6.67; found: C, 52.29; H, 5.37; N,
11.40; F, 3.91; S, 6.70. 20 Ex@gn’pl e 28F OOCH H&NN
O F N 0 W 2005/118593 PCTFUS2005/ 016473 209
Pyrimdo[ 2, 1-c][1, 4]oxazine-2-carboxam de, N[ (3,

S-di f Zuoro-2- pyridi nyl Fremplgs 3748 6, 7,

9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. The title
conpound can be prepared frominternediate 102. 'H NWR
(500 MEzampIBCIB) 8 8an ppprepdrtd Bidn( dthlyl FhydiB8x$8-i§dtppyl-4-oxo-
brs), 8.33 (1H, .d, = 2.4 Hz), 7. 27-7. 1 .
44#3?,95te(r2h¢{d(fapyrfrn@°§%§-0fﬁi 34,10&32%-2(%430 iﬁe %%@%?%%ated
S) . : . - 3.
fdminkE Mooty 3°ot5@hE§eghr§{>ﬁeS%9 Qo fne WiMesis bl 1. Bitl
1By dRox N9-(igpr Ehll-draxoy4,b di Rteprahydropyrimido[2,1-¢][ 1,4]oxazine-2~

et PSRl By HoRorS crde B daatehiea i aipatferaecir 15

The title conpound can be prepared frominternediate
103. "H NMR (500 MHz, CDC13) 8 ppm 11.80 (1H, brs),
15 8.64 (1H, brs), 8.57 (1E1,(an@p,leg7: 2.4 Hz), 7.78 (1H,
dd, J = 8.6, 2.4 Hz), 7.44 (1H d, J = 8.6 Hz), 4.72
(2H, d, J = 6.1 Hz), 4.02 (4H, s), 1.61 (6H s). HRWVS

(MtH) calcd for C1l7H18CLNAO4: ©65.4H17; found:
365.1028. Anal cal cd for. ClLgH Cl/O . 25H20. 0.5
CF3CO2H: C, 47.90: H, @ NN13714.Yd ., 8.32: found:

F W“ji:j

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(4-fluorophenyl)methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9-(1-methylethyl)-4-oxo-. The title compound can be
prepared from 4-fluorobenzylamine. 'HNMR 400 MHz (CDCls) & ppm: 0.80 (3H, d,
J=6.7 Hz, CH3), 1.13 (3H, d, J = 7.1 Hz, CHs), 2.54 (1H, m, CH), 3.77 (2H, m,
CH,), 4.3 (2H, m, CHy), 4.40 (1H, d, J = 2.5 Hz, CH), 4.50-4.72 (2H, m, CHy), 7.09
(2H, m, aromatics), 7.34 (2H, m, aromatics), 7.82 (1H, broad t, NH), 12.04 (1H, s,
OH). Anal. Calcd for CigHyoFN304: C 59.82, H5.57, N 11.62; Found: C 59.22, H
5.81, N 11.50.

Example 18



C, 47.88; H 3.98;, N, 12.94, O, 8.57. 20 Exanple 30 O
OH Br ~~\ 1 1 O HN F O 25

woosiissed 2, 1- c] [ 1, 4] oxazi ne- 2- car boxam de, PCT/US2005/016473
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N-[ (3-brono-4- fluorophenyl)nethyl]-4, 6, 7,
9-tetrahydro- 3- hydroxy-9, 9- @et hyl - 4-oxo-. The title
WO 2005/ 118593 PCT/ US2005/ 01 3 210 conpound can be

M R A B R e

7
&é{‘%ylg)lefgbziqegé@(ﬁg 7(9]')27?7‘99%2; 7?7}1)%??&? 'Z']-n%ghizle}@@ 3+0x3 OThe
\IRE: cbuipolind cdin E)Qpl(eﬁdi‘l@d §pm (#- ﬁ&r@&kﬁleﬁlylphMﬂ)mWI(amﬁe

1@3‘1}!@ 40@%9&%@%3 161181’&%)2%)1 di%%%%ﬁlg‘gﬁs)@iﬁg (3h;4,1=7.1
e Rl R e %S@HIMF%% (3, AOCHZR 4 BY2H, m, CH),

fapdn (L H, 426200} 631), Ex6pi8e(28T] m, TIHAD 72 (1HDm, Hranat’Rﬁo7 17 2H,

gypz%égiago[ 27@@ ﬂ}%]hqg}q LRI o7 (10 BER HRks Deditkarcliated
2@£ el Jrabwid wt}YngT@/B ﬁ)u‘fiﬂr@fd‘ydﬂ”f oxo-. The title

conpoun can be preparéed from
(3, 4-di net hyl phenyl ) net hanam ne O f white solid,
1H NVR (500 MHz, CDC13) b 154 (1H), 7.04-7.15
(3H, m, 4.56 (2H d, J=5 “F‘?} 4.00-4.07 (4H, m,
2.27 (3H, s), 2.26 (3H s) 1. 57 (6H, s). 13C-NMR (126
MHz, CDC13) b ppm 167.92, 158 58, 151.61, 146.22,
137.37, 136.47, 134.53, 130.23,Q OH

Y
F/EjA NINJ

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[(4-fluorophenyl)methyl] -
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. To a solution of intermediate 25,
ethyl 3-hydroxy-9,9-dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-
2-carboxylate, (3.0 g, 11.19 mmol) in DMF (20 mL) and ethanol (10 ml.) was added
triethylamine (1.55 mL) followed by 4-fluorobenzylamine (3.82 mL, 33.57 mmol).
The mixture was stirred at 90 °C for 2 h and then concentrated. The resultant oil was
partitioned between ethyl acetate (50 mL) and 1N aqueous HCI (35 mL). The
aqueous layer was back-extracted with ethyl acetate (20 mL) and the organic layers
were combined and washed with H,O (4 x 20 mL) and brine then dried (Na;SO4) and
concentrated. The brown residue was triturated with ether and the solids filtered and
washed with ether. The pale brown solids were recrystallized from 95:5 MeOH/HO
to give the title compound as colorless needles (3.18 g, 82% yield). 'H NMR (500
MHz, CDCl3) & ppm: 11.96 (1H, s), 7.77 (1H, brs), 7.30 (2H, dd, /= 8.4, 5.3 Hz),
7.04 (2H, t, J= 8.7 Hz), 4.57 (2H, d, J= 6.1 Hz), 4.01 (4H, s), 1.56 (6H, s). HRMS
(M+H) caled for Ci7H sFN304: 348.13597; found: 348.1365. Anal calcd for
C17H;5FN;304: C, 58.78; H, 5.22; N, 12.09. Found: C, 58.38; H, 5.23; N, 11.80.



129.11, 126.12, 125.12, 75.93, 58.10, 43.42, 43.00,
28.04, 19.85, 19.53. HRVMs 20 [MtH + cal cd for

WEIOE24N¥804: 358. 17669; found: 358.1783. ExanpPEr/B22005/016473
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OH G\ NN NOH F O 25 WO 2005/118593

PCT/ US2005/ 016473 211 Pyrim.do[2,1-cJ[1,

4] oxazi ne- 2- car boxam de, N[ @ *chl oro- 4-

fl uorophenyl ) net hyl J-4, 6, 7,
9-tetrahydro-3-hydroxy-9,E@£@W#ﬁ%hyl-4-oxo-. The title
conmpound can be prepared from

(3-chl oro-4-fl uorophenyl ) net hanam ne. Of white

solid, 1H NWR (500 MHz, CDC13) ppht 11.88 (1H, br

s), 7.80 (1H, t, J5. 7jg%Ji%;Odd, J 6.7, 2.1
Hz), 7.19-7.23 (1H, m, 13 ﬁlH, t,[J=8.5 Hz), 4.57

(2H, d, J=6.4 Hz), 4 4H, s) Ng.H¥8 (6H, s).
13C-NVR (126 MHz, CDC13) 8 ppm 168.41, 157.82,
151.99, 146.52, 134.54, 130.02, 127.68, 127.52,

125.32, 121.61, 117.18, 117.01, 75.84, 58.21, 43.23,

42.08, 28.11. HRMS [ MtH] + cal cd for C17H18N304FC1:

%8_2_ 09 J?{iézl;}aicjog 2%][ 1:,)’ %%xgz?nseg}cgz‘r o%ﬁ%,l ﬁ'—[:()'}-ﬂgmg:!?-o F A
Pyikingipfeh2indetiil[-4,641, 9xa7inpdro23-npdiosy-ayo-ditmerMHB04- A DMF

di f I uor ophenyl ) net hyl J-4, 6, 7, .
9sq1@ttmi§mean igiip 36 osthy I -hglgxyrB Ordimethydioexo-4Ad-%i t | e

?%@%??Rﬁ%’?l&?ﬁ%ﬁ%ﬁ? %@%ﬁ%@%@?mﬁ%ﬁt@ ml, 1 mmol), BtsN (0.14

mL, lmmol) and 3-methy-4-fluorobenzylamine (0.418 g, 3 mmol) was heated at 90
°C for 5 h. The reaction mixture was cooled and the product isolated by reverse
phase preparative HPLC using MeOH/H,0-0.1% CF3CO,H as eluent. The fractions
containing the desired material were combined and concentrated to afford the title
compound as a yellow powder (0.19 g, 52% yield). '"H NMR (500 MHz, CDCl3) §
ppm: 11.99 (1H, s), 7.73 (1H, s), 7.14 (1H, d, T = 7.3 Hz), 7.12-7.09 (1H, m), 6.98
(1H,t, T=9.0 Hz), 4.54 (2H, d, ] = 6.4 Hz), 4.01 (4H, s), 2.27 (3H, s), 1.56 (6H, s).
HRMS (M-+H) calcd for CigHy FN304: 362.1516; found: 362.1509. Anal calcd for
C1sH20FN304 + 0.07H,0: C, 59.26; H, 5.55; N, 11.48. Found: C, 58.88; H, 5.36; N,
11.34.

Examples 21-41

Examples 21-41 can be prepared from intermediate 25, ethyl 3-hydroxy-9,9-
dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-carboxylate, and the
indicated amines according to the method described for the synthesis of examples 1,

19 and 20.



solid, 1H NMVR (500 MHz, CDC13) 8 ppm 7.77 (1H),
7.30-7.36 (2H, n), 7.27 (1H, s), 4.59 (2H, d, J=6.4

wWoH2005/148503L- 4. 06 (4H, m, 1.58 (6H, s). 13C NVRPCI/EBS2005/016473

10

15

20

MHz, 20 CDCl13) 8 ppm 168.22, 158.36, 151.98, 151.17,
146. 35, 134.33, 125.74, 123. 7% 123. 67, 117. 87,
117.73, 116.88, 116.73, 75. 9@ 58.13, 43.42, 42.28,
28.06. HRVS [MtH] + cal cd for CL7HL8N3O4F2: 366. 12655;
found: 366.1269. Exanple 3&amm@ed oH j\ N~~O HN O
WD 2005/ 118593 PCT/ US2005/ 016473 212
Pyrimdo[ 2, 1-cJ[ 1, 4] oxazine-2-carboxam de,
N-[ (4- chl or ophenyl ) net
4,6,7,9-tetrahydro-3-h r,oxy 9, 9 di met hyl - 4- oxo-. The
title conpound can be epar ed®f r
(4- chl orophenyl ) net han ~P Golid. 1H NWR
(500 MHz, CDC13) S pp 77TH 1H br), 7.33-7.35 (2H,
m), 7.25-7.28 (2H, iRY, 9 (2H, J=6.4 Hz), 4.04
(
e

(4H, ddd, JJ14.0, 7.9, 2.7 Hz), 1: H s). 13C NW\R
(126 MHz, CDC13) 8 ppm 168.12, 1588, 151.87,
146.28, 135.72, 133.98, 129.92, 129.18, 129: 09,
125.90, 75.92, 58.12, 43.45, 42.61, 28.06. HRVB [ M¥H] +

o ExabSiwided? 'g';%tf%“@%qmé?]c% P N et 2 180 2,4
szzm-qlgiz 1Bhéin ﬁ)@]]n[e}hylﬁli @%@wz&@h@d@as? pcxanpiodedimhf-2-0x8-. The

15 d quorop nyl ) et
5 lo Eongiise bbpHrresL o atammasiaty 59 4Sclide H NE (609 MElz

C%Eg@ ) B BPBE LR ey bithe: / OF2 High D95GUfh 8, 832 (U1, 9,

n 34 A 45219 43@@1@) JS PON.7 BB G 441401, U, 7 3651 Biz}B)98 (2H,
t,J=4.9 Hz) 3.83 (2H t J 4 9 Hz) 1.56 (6H, s). HRMS (M-+H) calcd for
C19H20NgO4F: 415.15302; found: 415.1520. Anal Calcd for C;9H gNgO4F: C, 55.07;
H, 4.62; N, 20.28; F, 4.58; found: C, 54.95; H, 4.67; N, 20.27; F, 4.56.

Example 22

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-fluoro-4-(1H-1,2,4-
triazol-1-yl)phenylJmethyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The
title compound can be prepared from intermediate 70. Solid, 'H NMR (500 MHz,
DMSO0-dg) & ppm: 12.07 (1H, s), 9.46 (1H, bs), 9.33 (1H, s), 8.26 (1H, s), 7.81 (1H,
dd, /=11.1,2.0 Hz), 7.73 (1H, dd, /= 8.2, 1.8 Hz), 7.52 (1H, t, J = 8.2 Hz), 4.59
(2H, d, J=6.1 Hz), 3.98 (2H, t, J=5.0 Hz), 3.84 (2H, t, /= 5.0 Hz), 1.58 (6H, s).
HRMS (M+H) caled for CioHaoNsO4F: 415.15302; found: 415.1520. Anal calcd for



6.90 (2H, m), 4.62 (2H, d, J=6.4 Hz), 4.01-4.06 (4H,
m, 1.59 (6H, s). 13C-NMR (126 MHz, CDC13) 8 ppm

wae®so,siss. 43, 151. 81, 146. 22, 131. 30, 131. 2BCT/US2005/016473
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15

20

131.22, 20 131.18, 125.87, 120.37, 120.34, 111.85,
111.82, 111.68, 111.65, 104. %éE 104. 27, 104.07,
75.94, 58.12, 43.43, 37.00, 07. HRMVS [ MtH] + cal cd

for CL7HI8N3O4F2: 366.12655; found; 366.1281. EégnES
3@19 HagNeQF oH 25 8e0:0¢-02.23; B> ¢96NNN19 83)p Bbuspuntis b9 32-29; H,
2 3 213 Pyrimdo[2, 1-c][1,

égi %%Zq%gﬁ%oxam de, N-[(2-chloro-4-
fI uor ophenyl ) net hyl j -4, 6, 7,
9-tetrahydro- 3- hydr oxy-9, yl -4-o0xo0-. The title
conpound can be prepared f WPIIEE?
(2-chl oro-4-fl uorophenyl ) net hanai nine. Of white
solid, 1H NWR (500 MHz, CDCl13) S ppm 8.05 (1H, br),
7.41 (1H, dd, J=8.4, 6. Hz), 7.17 (1H, dd, J8.2,
2.4 Hz), 6.99 (1H, td, |J=82, 2.7 Hz), 4.66 (2H, d,
J6.4 Hz), 4.04 (4H, s) TN
MHz, CDCl13) S ppm 167. 88, 161} 31, 158. 70,
151. 77, 146.08, 134.55, . . 131. 58,
130. 70, 130.67, 126. 7,88, 114.68,
114.51, 109.67, 75.99, 5 10 43.51] 4 .82, 28.08.
HRVS [ MtH] + cal cd for C17H18N304FC 23 09644; found:
382.0987. 10 Exanmple 37 O OH N'O Tho 15
Pyrim do[ 2, 1-c] [ 1, 4] oxazi ne- 2- car boxam de, N-[(2, 4-
di net hyl phenyl ) net hyl J-4, 6, 7,
O- t et r @hyighido/[3-Ihyjdl, dpoxalne-9-ai-bretamjde, N-HeffuordBe4titl e

morpholinyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The
title compound can be prepared from intermediate 73. Solid, 'H NMR (500 MHz,
CDCl3) & ppm: 12.09 (1H, s), 7.91 (1H, brs), 7.31-7.28 (1H, m), 6.90 (1H, dd, /=
10.4, 2.4 Hz), 6.84 (1H, td, J= 8.1, 2.4 Hz), 4.66 (2H, d, J= 6.4 Hz), 4.02 (4H, s),
3.89-3.87 (4H, m), 2.94-2.92 (4H, m), 1.59 (6H, s). HRMS (M-H) calcd for
Cp1H24N4O5F: 431.17307; found: 431.1719. Anal calcd for Cy1HosN4OsF: C, 58.32;
H, 5.82; N, 12.95; F, 4.39; found: C, 58.13; H, 5.81; N, 12.79; F, 4.33.

.60 (6H, ). 13C NVR (126
63.

Example 24

F O OH

SRR ok

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-fluoro-4-(4-
morpholinyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The
title compound can be prepared from intermediate 74. "H NMR (500 MHz, CDCl3) §
ppm: 12.01 (1H, s), 7.80 (1H, brs), 7.28-7.24 (1H, m), 6.66 (1H, d, J=8.5 Hz), 6.61



conmpound can be prepared from
(2, 4-di net hyl phenyl ) net hanam ne. Of white solid,

WA kboBIVESS§H00 MHz, CDC1l3) S ppm 12.08 (1H, brsPCT/USHB5/016473
(1H, br), 7.15 (1H, d, J=7.6 Hz), 7.00-7.05 (2H m,
4.57 (2H, d, J=5.8 Hz), 4.01 %4H s), 2.32 (3H, s),

2.32 20 (3H s) 1 55 (6H, s 713C- NVR (126 MHz,
@) g 97, 157.98, 151.74, 146.35, 137
T66% 3, 133408, Hidn 4456, S50 11379, 401 (AR eh833G4gAH, m),

o £ PAPCR ARG 9 SHBMY QD e G SRR W gm0

2%5&1431519@91%3&11@8%&51‘ 01,68:88,0521@, Fx3H, .88 N) 1A95; NGH39;

0 Sl Hlpree e, sarboxan

5 9-tetrahydro-3-hydroxy-9, 9-dinethyl-4- oxo-. The title
conmpound can be prepared from
(3, 5-di met hyl phenyl ) met hanBxdmmge 266 f white solid,
"H NVR (500 MHz, CDC13) S ppm 12.09 (1H, s),
7.72-7.80 (1H, br), 6.95 (1H, s), 6.94 (2H, s), 4.55
(2H, d, J=6.4 Hz), 4.00-4.04 (4H, cs),0R.32 (6H, s),
1.57 (6H, s). 10 1%p—N 26 13)o 8 ppm
168.19, 157.89, 151.7%, “¥46.744, N38771,T 137. 25,
129.58, 125.61, 125 48, _A#5. 86, .2 8. 18, 43.06,
28.08, 21.38. HRMVEC [MH—|]+ cal cd for 19%4[\!304:
358.17669; found: 358.1758. Exanple 3%,45 O OH H
Jcl~ NNO FN-NO
Pyrimdo[ 2, 1-cJ[ 1, 4] oxazi ne- 2- car boxam de, N[ (4
fluoro-2- nethyl phenyl)nethylJ-4, 6, 7,

10 9-t et r Epyicnido/3-1hs]df, dkopagine-2-airbotatnjde, M-[3B.4- The title

dichlorophenyl)propyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be preparéii from 3-(3,4-dichlorophenyl)propan-1-amine. "H NMR
(500 MHz, CDCl3) & ppm: 12.05 (1H, s), 7.46 (1H, brs), 7.35 (1H, d, /= 3.2 Hz),
7.28 (1H, d, J= 2.1 Hz), 7.04 (1H, dd, /= 8.2, 2.1 Hz), 4.02 (4H, 5), 3.46 (2H, q, J =
15 6.9 Hz),2.67 2H, t,J=17.6 Hz), 1.95 (2H, m), 1.59 (6H, s). HRMS (M~+H) calcd for
C19H22N304CIZ:'.426.O9875; found: 426.0996. Anal calcd for C1oH,1N304Cly: C,
53.53; H, 4.96; N, 9.85; Cl, 16.63; found: C, 53.57; H, 4.96; N, 9.76; CI, 16.63.

Example 26

o K

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[3-(4-fluorophenyl)propyl]-
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title compound can be
25  prepared from 3-(4-fluorophenyl)propan-1-amine. 'H NMR (500 MHZ; CDCl3) &
ppm: 12.09 (1H, s), 7.15 (2H, dd, J= 8.2, 5.5 Hz), 6.97 (2H, t, J= 8.5 Hz), 4.02 (4H,

20



20 conpound can be prepared from
(4-fl uoro-2-net hyl phenyl ) net hanam ne. O f white solid,

WO BboBIVEBS§H00 MHz, CDC1l3) 8 ppm 11.97 (1H, s),Pdr/682005/016473
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15

20

(1H, br), 7.23 (1H, dd, J=8.2, 5.8 Hz), 6.87-6.94
(2H, m), 4.57 (2H, d, J 6.1 , 4.02 (4H, s), 2.36
( 3H, s) 1.56 (6H, s). 13C (126 MHz, CDC13) 8

07, 163.40, 161.44, 157,82, 151,86, 146,
15383 8‘1(2}1,38«77‘5 3.9.409 Ha), 216800215 1. /1 6.6412), 1:98-16% (2H, m ) 1.62

o e G N R R oGP Tt
f catcdGb8 HHNZOAD:F: G660.15,116,25.90;a0nd: 193525.062bund\@, 60.70; H,
2005/.118593 P /U82005/ 016473 215 Exanple 40 O OH
hfiog'? NGLM¥&R 42N 0 5
Pyrimdo[ 2, 1-c][1, 4] oxazi ne- 2- car boxam de, N[ (4
fluoro-1 naphthal enyl)nethyl J-4, 6, 7,
9-t et rahydro- 3- hydr oxy- 9, IxadipleRhyl - 4-oxo-. The title
conmpound can be prepared frominternediate 37. Wite
solid. "HNWR (500 MHz, CDC13) 8 ppm 12.00 (1H, s),
8.15-8.20 (1H m, 8.0 H, d, J=8.2 Hz), 7.73 (1H,
br), 7.58-7.65 (2H, 0} 3 (1H, dd, J=7.8, 5.3 Hz),
7.12 (1H, dd, J=1 0. ¥; ﬂ. Hz)o 1005. 02 (2H d, J=6.1
Hz), 3.99 (4H, ddd, 1913 8, 8.0j 2.B Hg), 1.49 (6H
s). 13C-NWR (126 MHz, P 68. 01, 160. 13,
158.12, 157.77, 151.87 . Sf', 182. 132. 68,
128.59, 128.56, 127.86, 126.54, 126]46,] 125. 42,
124. 45, 123.23, 121.65, 121.60, 1 , 108. 84,
75.76, 58.21, 43.14, 40.86, 27.99. H [ MtH] + cal cd
for C21H21N304F: 398.15162; found: 398.1536. 15
Exanmple 41 O OH OCTrO H F OCH3 N

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-(tetrahydro-1,1-

dioxido-2H-1,2-thiazin-2-yl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-
dimethyl-4-oxo-. The title compound can be prepared from intermediate 76. 'H NMR
(500 MHz, CDCl3) 8 ppm: 12.07 (1H, s), 8.31 (1H, d, J = 6.44 Hz), 7.46 (1H, dd, J=
8.5, 6.4 Hz), 7.19 (1H, dd, /= 9.0, 2.6 Hz), 7.08 (1H, td, /= 8.2, 2.7 Hz), 4.92 (1H,
dd, J=14.0, 8.8 Hz), 4.37 (1H, dd, /= 14.0, 3.4 Hz), 4.02-3.97 (2H, m), 3.99 (2H, s),
3.87-3.82 (1H, m), 3.45-3.41 (1H, m), 3.30-3.20 (2H, m), 2.46-2.32 (2H, m), 2.00-
1.88 (2H, m), 1.57 (3H, s), 1.53 (3H, s). HRMS (M-H) calcd for C;1H6N4O6FS:
481.15572; found: 481.1570. Anal calcd for C;;HpsN4O6FS: C, 52.49; H, 5.24; N,
11.66; F, 3.95; S, 6.67; found: C, 52.29; H, 5.37; N, 11.40; F, 3.91; S, 6.70.

Example 28

F O OH
ST
F/G\I/\H N Nj
+



30 20 Pyrimdo[2,1-cu[l, 4]oxazine-2-carboxam de,
N-[(4 fluoro-2- nethoxyphenyl)nethylJ-4, 6, 7,

W@2a08t11883y/ dr o- 3- hydr oxy- 9, 9-di net hyl - 4- oxo-. HA¢EUSI00$/@16473
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25

conmpound can be prepared from

(4-fluoro-2-nmet hoxyphenyl ) net hanam ne. HRMS [ MtH| +
cal cd for C18H2FN305: 378. 14@@, found: 378.1480. Light
yellow crystals; 1H NWR (CDCLl3, 500 I\/Hz} 6 _ppm 1.58
(61 <Pyl Liabf] Hlaxaing Brarieianide) N-142, SGMe ok, s,

iy o B R B
HzgmSbupg thn B8 pRPaledHitdm id&melialeCHR) | HAMBYSQCNENz, CHILL;)

2005/ 118593 PCT/ USp005/ 016473 216 55 72 (G8) , 58, 27
() 11.965(138 s}, 858 G, bss), $33 G581, ] =24 Hzp /-7 &4(1H, m), 4.76

1 Ty — = : ; : 0 (d,
S =g o difar o7 o Oy g Shedl cplfdord
9CGHTF,NGDBY: 361481 260044:,361323G0 (C), 157.87 (C=0),
158. 77, 158.83 (d, J = 9.6 Hz, O, 162.63, 164.48 (d,
J = 234 Hz, CF), 167.81 (C=0O; HRMS (ESI) calcd for 5
C18H21FN305 (M+H) 378. 1465Exgn%g999378. 1480; W (MeOH)
2, max 219 nm (E 1.66x104), 245 (F- 9.69x103), 305 (F,
7.70x103); Anal. Calcd for CL8H20FN305.0.2H20: C
55.95, H5.48, N 10.88; found Cp5.89, HS5.11, N

10. 63. Exanples 42-43 10 Exanpljes -43 can be
prepared fromintermnmedi N 29- di et hyl - 3-
hydr oxy- 4- oxo- 4, 6, 7, 9- tlet r ghydt opyyri ndo[ 2, 1 -c] [

1, 4] oxazi ne-2-carbogyl a and t he Yindj cated am nes
according to the nmethods describe r exanples 1, 19
and 20. 15 Exanple 42 OOHO NH P NN~ O
Pyrimdo[ 2,1-cJ[1, 4]oxazine-2-carboxanm de, 9,
9-diethyl-N-[(4 20 fluorophenyl)nethyl]-4, 6, 7,

9- t et 1 AyE 913 oI B ER)-3- AP0 L 8. b Glirk APPIOLDEL -8 317, 9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide. The title compound can be
prepared from intermediate 103. 'H NMR (500 MHz, CDCl3) § ppm: 11.80 (1H, brs),
8.64 (1H, brs), 8.57 (1H, d, J = 2.4 Hz), 7.78 (1H, dd, J = 8.6, 2.4 Hz), 7.44 (1H, d, J
= 8.6 Hz), 4.72 (2H, d, T = 6.1 Hz), 4.02 (4H, s), 1.61 (6H, s). HRMS (M+H) calcd
for C;7HsCIN4O4: 365.1017; found: 365.1028. Anal calcd for
C16H17CIN4O400.25H,0 0.5 CF;CO,H: C, 47.90; H, 4.26; N, 13.14, CI, 8.32; found:
C, 47.88; H, 3.98; N, 12.94, Cl, 8.57.

Example 30

O OH
H N N
F N j
O
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(3-bromo-4-
Sfluorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title



be prepared from 4-fl uorobenzyl am ne. 1H NWVR (500 MHz,
CDC13) b ppm 11.96 (1H, br), 7.76 (IH br), 7.30

W@ 2045118593 7. 06 (2H, m, 4.58 (2H, d, J= 6.4 HzPCT/USDO5/016473
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(4H nm), 1.93 (2H, ), 1.86 (2H n), 0.86 (6H t, J=

7.3 Hz). 13C NMWR (500 Mz, 13) b ppm 168. 36,

163. 46, 157.87, 151.61, 143. 133. 14, 129. 50,

125.58, 25 115 99, 115.82, 80. 89 58. 46, 43 13, 42,
ongEung cambe prpgef fioe) ©-bramart-flvpropbyilagiippmine O White

Peru RS S L OB e B RR T R (e 2

Q151 Ry J=8. 3JQ[(QH2.), 0.32[617 29 (H&Zl) 1760727 ¢ & Hdxa)yiddy, (2H, d J—6 4 Hz),
9, dleth I - N éé uor o- 3- et hyl hen)yl)msthé33
74.09 (414 Sr),ah%i( ,3)- hy@ﬂﬂ%?»(ﬁ@k@ia, Diple) ¢ ppmel i‘ﬂpdéﬁ& 9

p f f n
(RRIBIE M (T s 34 T2go® SEROEYIBRG 57 00
(15"84 bss)21 13 ,1;5 . 9&2621*11 HRIMS eMO9I]{ mdﬂxclﬁ@m@mr

00, (4H, m, 2.27 (1 H s), 1.93

(%%04648 fpusé 42@@4% 0.84 (6H, t, J = 7.3 10 Hz).
13C NWR (126 Mz, CDC13) 6 ppm 168.32, 161.97,
160. 02, 157.84, 151.56, 146.23, 132.83, 130. 96,
126. 64, 125.59, 115.38, 8OE88npi&8148, 43.11, 42.52,
31.36, 14.66, 7.79. HRVS [MtH } cal cd for
C20H25N304F: 390.18292; found: 390.1835. Exanples
44-45 15 Exanpl es 44-45 can be premared from
i ntermedi ate 36, 3-hydroxy-10, 1Q- dimethyl -4-o0xo-6, 7,
8, 10-t et r ahydr o- 4H pyn [2N -C¥
1, 4] oxazepi ne- 2- car bo e and eNndi cated am nes
according to the nethods descri bed oi]exanples 1, 19
and 20. 20 Exanple 44 O OH o

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(3,4-
dimethylphenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be prepared from (3,4-dimethylphenyl)methanamine .Off white solid,
'H-NMR (500 MHz, CDCl3) § ppm: 7.74 (1H), 7.04-7.15 (3H, m), 4.56 (2H, d, J=5.8
Hz), 4.00-4.07 (4H, m), 2.27 (3H, ), 2.26 (3H, 5), 1.57 (6H, 5). *C-NMR (126 MHz,
CDCl;) 6 ppm: 167.92, 158.58, 151.61, 146.22, 137.37, 136.47, 134.53, 130.23,
129.11, 126.12, 125.12, 75.93, 58.10, 43.42, 43.00, 28.04, 19.85, 19.53. HRMS
[M+H]" caled for C1oH24N304: 358.17669; found: 358.1783.

Example 32

O OH
cl N/l\r)\T¢o
H
- N N:]
o)



O N~~1 1 HNIN O 25 6HPyrimdo[2,1-cl][1,
4] oxazepi ne- 2- car boxam de, N[ (4

wo bwsnegshenyl ) net hyl J-4, 7, PCT/US2005/016473
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8, 10-t et r ahydr o- 3- hydr oxy- 10, 10- di net hyl - 4- oxo-. The
WO 2005/ 118593 PCT/ US2005/ Olggis 218 title conmpound
can be prepared from 4-fl uor nzyl am ne 'H NVR (500

11. 97 (1H, 7.72 (1H b 7.
(1H, d?yrjmiﬂé[%lﬂiﬁ 4]¢xwe(§ V@igmldeeNs’(%f}y_}m@r%s (1E|1
t =
kB 15,6 Rtk o S Do STk it
%%cgﬂ%cﬁﬁﬂi fgg)az gﬂe@%eiﬂl\fﬂ;gﬁ 1’%61%1%%4-f1ﬁ@@ibﬁﬁnﬁ)rﬁetbmwnine. Off white
. . 1474
L93id; H1-NB: (B0 Mida CIaCt) & pory b1 88 LY 97480 G, . /=5.5 1z),
60, 87 .
CTAg Y e T gt PR (1 88, 7.4 (HE SRIDHARIT QI o
6Exf6mH m),_zkgoz qzﬂil,@),CHg (6H;6): m\n\mm)ze\MHa CDClg)Sppm 168.41,
o 9%&14@5%%}};@ ﬁ@a(f%,eﬁ'gﬁs PP BED B ot Wi s,

r - = ( .
1%”0{’%5 Sg'éxgﬁ?h%; %%%ﬁgyegy%%&ar eg from %"?‘i‘%ct@@f ,CWIH&\IE@FCL
4382.0@6’4@1;)&31121311[&8@0%0 1H NVR (500 MHz, CDC13) 8 ppm
12.00 (1H, s), 7.70 (1H, br), 7.14 (1H, m, 7.1 (1H
m, 6.98 (1H t, J= 8.9 Hz), 4.56 (2H, br), 4.54 (2H,

d, J= 6.4 Hz), 3.68 (2H, tpxakmif34 Hz), 2.27 (3H s),
1.95 (2H, p, J= 6.1 Hz), 1.57 (6H s). 13C NMWR (126
MHz, CDC13) 8 ppm 168.26, 164.98, 160.02, 158.22,

153.59, 147.44, 132.82, 130.97, J126,38, 20 125. 46,
124. 75, 115.38, 82.30 60 87 42.51] 38,68, 27.83,

27.31, 14.66. HRVE [M %H23|\BO4F
376. 16727 found: 376 bqg

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(3,4-
difluorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be prepared from (3,4-difluorophenyl)methanamine. Light brown
solid, "H-NMR (500 MHz, CDCls) 8 ppm: 7.77 (1H), 7.30-7.36 (2H, m), 7.27 (1H,
s), 4.59 (2H, d, J=6.4 Hz), 4.01-4.06 (4H, m), 1.58 (6H, s). "C-NMR (126 MHz,
CDCls) & ppm: 168.22, 158.36, 151.98, 151.17, 146.35, 134.33, 125.74, 123.70,
123.67,117.87, 117.73, 116.88, 116.73, 75.90, 58.13, 43.42, 42.28, 28.06. HRMS
[M+H]+ caled for C17H;sN3O4F,: 366.12655; found: 366.1269.

Example 34

O OH
o NN
cl N ]
o)



Exanpl es 46-51 25 Exanpl es 46-52 can be prepared from
the indicated i ntennedi ates according to the nethod

wW@e@silts9F or exanpl e 46. WD 2005/ 118593 PCT/US2005/016473
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PCT/ US2005/ 016473 219 Exanple 46 1O OH \ N~~I" | |

O NN F~0O0O0OO CN 05

Pyrimdo[ 2, 1- c] [1, 4] oxazi i ne22car boxani de, N [[4
fluoro-2-[2- nof

phoI i n§prymizlo é@fﬂoﬂ;@mﬁ%%cpmwrcje W-[($chiprophenyl)methyl]-

9ylety. %yagz?c%fo-.? -2%’%; gﬁlsg,tﬁ'gdz%zﬁyﬂzlﬁgb y"l“he“tﬁ%mpdﬁnd can be

so’I ut1 on of iI'nt
3p1b9£r2’:§l mwmgcmeldpmtymmetmm& Pale pink solid. "H-NMR (500 MHz

4,6, 7 tetrahydro-pyrimd gz, 1-0)] [71,4J oxazi ne- 2-
xQDCég)g)dqunﬂT/Yﬂé} (15>r)27(3§ -7.35 2H, m), 7.25-7.28 (2H, m), 459 (2H d,

~§E%%&r%&%§f@| uor oacet’ ﬁ@zggggag S%%MRJH% MHz,

SCDG]9<$;§§m riesnmt esqes, asursg, 146'28 155513398, €09.8Dj £19.18,
the mxture was concentrated in vacuo to drypess. The

" G29BHRS 01 TN S6rvis AR5 456l 28K BBMSHARY! calpdfor
PESLEROIER I, (082 o8 364 fB0S 179, OF (TR

crystalltne powder: 1H NWVR
(CDClS 500 |sz) 8 ppm  1.57 (6H, s Me), 3.51, 3.64
(4H, brs, NCH2), 3.70 (4H,_m 3.99 (4H, s,
NCH2, OCH2), 4.60 (2H, d, Gxam %é Hz, NCH2), 4.76
(2H, s, OCH2), 6.59 (1H, dd, J = 10, 2.5 Hz, Ar-H),
6.63 (1H, dt, J = 2.5 8 Hz, Ar-H), 7.29 (1H, dd, J =
6.5 8.5 Hz, Ar-H), 8.25 (1H, t9 J €16 Hz, NH), 12.2

(br, OH). 13C NVR (CDCl3~. 125 chpm 27. 93
(CH3), 38.44 (NCH2), (r{lez, 4B. 14 (NCH2),
45.31 (NCH2), 58.19 (OCN2F66. 40 . 66. 59,

N )
66.86 (OCH2), 75.94 (C), 100. 26, .46 (d, J = 26 Hz,
CH), 108.19, 108.36 (d, J - 20 21 HRYoCH), 122.03,
122.06 (d, J = 3 Hz, C), 125.84 (C). 131.06, 131.14
(d, J =11 Hz CH) 146.37 (C), 151.46 (C), 157. 06,
157 14 (d 9 = O, 157.96 (C=0), 162.25, 164.21
J £ Or[é’l @#54]01@5"1@,? qabeypmided-H3.4 c=0):  HRVB

U@%@&en;ﬁé&%% %Wd} 43 ]hyglrgo%@ 4. Qﬂﬁé?hy‘}%oﬂag SThe title

compound can be prepared from (2,4-difluorophenyl)methanamine. Off white solid,
'H-NMR (500 MHz, CDCls) & ppm: 7.86 (1H, t, J=5.6 Hz), 7.34-7.40 (1H, m), 6.83-
6.90 (2H, m), 4.62 (2H, d, J=6.4 Hz), 4.01-4.06 (4H, m), 1.59 (6H, s). "C-NMR (126
MHz, CDCl3) & ppm: 168.09, 158.43, 151.81, 146.22, 131.30, 131.25, 131.22,
131.18, 125.87, 120.37, 120.34, 111.85, 111.82, 111.68, 111.65, 104.47, 104.27,
104.07, 75.94, 58.12, 43.43, 37.00, 28.07. HRMS [M+H]" calcd for C17HsN304F,:
366.12655; found: 366.1281.

Example 36

O OH
N
H N N
F al X j
O



7.84x103), 290 nm (c 3.06x103), 303 nm ( 2.2x103);
Anal . Calcd for 25 C23H27N407F1. 7H20: C 53.01, H 5. 88,

woORMe/ 17593 f ound C 52.53, H 5.37, N 10.48. WO PCT/US2005/016473

10

15

20

2005/ 118593 PCT/ US2005/ 016473 220 Exanple 47 OO0 OH
HOF N N 0 5 Benzoic aci'lg, S fluoro-2-[[[(4, 6,
7, 9-tetrahydro- 3-hydroxy-9,79-di net hyl -4
oxopyrimdo[2,1-cJ[ 1, 4]oxazinp-2 . )
V1) CaPbyHL A b iTeRy e 3-carparde, A6@rehlophe (i1 e

> X 0507 ' doxoreTheditl
g%?%%%?%el)%f%@gz ;5,;?4 O Ry b RN, B8 TRl plefyl24xoTeThy litle

Qodpdimtetanye premxal B0, (2-chlareti HunydphepyDimethaagspime Of]white
1, 4]. oxazi ne-?2

salib (30 Fiey CBCH) dawnb 8P d e POVEAL Sl 8410
N
i s g s oo o
(i3T558 ThaveT T 46 B 35 b 4o B ARG na gy 70 2067,
ﬁﬁ%1@?#@%‘1‘7%8,“@@%&8“%4.5@1 S k©9488.1603H 10468, 28.08.

zdic acid,
FHRDISON+H] TdatkdEpi7 C 9 Fh S3CaREH 382 39h4 fosnd: §8B088 hret hy|
-4 20 oxopyrimdo[2,1-cJ[1, 4] oxazin-2
yl ) carbonyl Jam no] met hyl J-. The title conmpound can be
prepared frominternedi at exhfifple 37
2- ((3-(benzyl oxy) -9, 9-di net hyl - 4- oxo-
4,6,7,9-tetrahydropyrimdo[2,1-c] [1, 4]
oxazi ne- 2- car boxam do) met hyl ) - §5 flyor obenzoi ¢ acid.
VWhite solid; 1H NWVR (500 MHz, 1 8.ppn: 11.92 (1H,
br s), 8.68 (1H t, J=634 % 9H, dd, J=8.7,
2.6 Hz), 7.60 (1H, dd, 5, .5 \Hz) N WO 2005/ 118593
PCT/ US2005/ 016473 221 ¥ 30~(1H, di}; J¥8.1, 2.8 Hz),
4.78 (2H, d, J=6.7 Hz), 4.00 (4H,§>/L,o .58 (6H, s);

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(2,4-
dimethylphenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-. The title
compound can be prepared from (2,4-dimethylphenyl)methanamine. Off white solid,
'H-NMR (500 MHz, CDCls) & ppm: 12.08 (1H, brs), 7.63 (1H, br), 7.15 (1H, d,
J=7.6 Hz), 7.00-7.05 (2H, m), 4.57 (2H, d, /=5.8 Hz), 4.01 (4H, 5), 2.32 3H, 5), 2.32
(3H, s), 1.55 (6H, s). BC-NMR (126 MHz, CDCls) 3 ppm: 167.97, 157.98, 151.74,
146.35, 137.95, 136.22, 131.90, 131.67, 128.38, 127.10, 125.64, 75.84, 58.21, 43.21,
41.15,28.07,21.11, 19.13. HRMS [M+H]" calcd for C19H24N304: 358.17669; found:
358.1771.



HRMS (ESI) cal cd for C18H18FN306 (M+H) 392.1258, found
392.1250. Example 49 5H ONOOHO N-~11 H FN

w@em@gnissvzio[ 2, 1- cJ[ 1, 4] oxazi ne- 2- car boxan de, PET/PE2005/016473

10

15

20

25

fluoro-2- [(methyl am no)carbonyl]phenyl ] nmethyl]-4, 6,

7, 9-tetrahydro-3-hydroxy-9, 9-dinethyl- 10 4-oxo-.

The title conpound can be pr & ed frominternediate

143, N-(4-fluoro-2

(et hyl car banoyl ) benzyl ) - 3Ex#BRIgYBoxY) - 9, 9- di net hyl - 4-

oxo-4, 6,7,9-

tetrahydropyrinido[Z 1-c][1, 4] oxazi ne- 2- car boxam de.

1H NWMR (500 MHz, DMBO- d6) 6 pp 19497 (1H, br s),

9.46 (1H, br s), 8.558, 7.40-7.38 (1H, m,

7.32-7.27 (2H, m, 4.5 ,&, J= 671 Hz), 3.97 (2H,

t, J =4.9 Hz), 3.82 ( : = Hz), 2.80 (3H

d J =4.6 Hz), 1.55 (6H] s). HR M calcd for C

19H22FN405: 405. 1574; found: 405. 15 Exanple 50 H N

OO0OH N~\ O FHN N20 O Pyrimdo[2,1-cJ[1,

4] oxazi ne- 2- car boxam de, N-[][ 2-

[(cycl ropyl am no) car bonyl J-4 f1 uorophenyl Jnet hyl J- 4,
Qg’l’l@tl%(ﬁydq*] 1,3] axgainedycar boxgrdderd Hy19- 4- oxo- . The

N d%geethf ORBOUN 504 BY, ISR G-I h oD L IR dHBE 8- 045 The title

( Zompymimnm}ﬁrqmr&rhﬁ‘om (3;54difrethyimizaplmkihaiarhine n@§flvehite solid,

)-9,9-di ne I\% - 0x0 WD 2005/ 118593 PCT/ US2005/ 8473

L SHNMR (500 MHz, B S B05 (PR0S), T s A bR 605 TiH, ),
6.94 (2H, 5), 4.55 (2H, d, J=6.4 Hz), 4.00-4.04 (4H, 5), 2.32 (6H, 5), 1.57 (61, 5).
3C-NMR (126 MHz, CDCls) § ppm: 168.19, 157.89, 151.73, 146.44, 138.71,
137.25, 129.58, 125.61, 125.48, 75.86, 58.23, 43.18, 43.06, 28.08, 21.38. HRMS

[M+H]+ calcd for C1oHo4N304: 358.17669; found: 358.1758.

Example 39

@Cp

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(4-fluoro-2-
methylphenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be prepared from (4-fluoro-2-methylphenyl)methanamine. Off white
solid, "H-NMR (500 MHz, CDCls) & ppm: 11.97 (1H, s), 7.64 (1H, br), 7.23 (1H, dd,
J=8.2, 5.8 Hz), 6.87-6.94 (2H, m), 4.57 (2H, d, J=6.1 Hz), 4.02 (4H, s), 2.36 (3H, s),
1.56 (6H, s). *C-NMR (126 MHz, CDCls) § ppm: 168.07, 163.40, 161.44, 157.82,
151.86, 146.43, 138.81, 138.75, 130.78, 130.75, 129.97, 129.90, 125.42, 117.69,
117.52, 113.20, 113.03, 75.81, 58.23, 43.21, 40.71, 28.09, 19.32. HRMS [M-+H]"
caled for CygHyN3O4F: 362.15162; found: 362.1521.



4,6, 7,9-tetrahydropyri mdo[ 2, 1-c][1, 4] oxazi ne- 2- car box
arnide. Wite solid; "HNWR (300 WMHz, CDC13) 8 ppm

wda100981859H, br s), 8.84 (1H, t, JJ7.32 Hz), 7.BGI/S36p5/016473
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dd, J9.0, 5.3 Hz), 7.05-7.16 (2H, m), 6.20-6.31 (IH,
br s), 4.56 (2 H d, J6.6 Hz), 3.92- 4.02 (4H, m,
2.90 (1H, dt, J=7.1, 3.3 Hz).2Y$. 59 (6H, s), 0.88 (2H,
g, J=6.6 Hz), 0.57 5 0.66 (2H, m: HRMVB (ESI) calcd
for C21 H23FN405 (M+H) 431.BxamplefiBund 431. 1734.

Exanple 51 HNOOOH J\ HONO ~~1 1 FHN 10 O
Pyrimdo[2,1-c][1, 4]oxazine-2-carboxamde, N-[[4
fluoro-2-[[(2 O OH

nheny| thyl J-4, 6,
9- Ni rifet hjfl - 4- oxo-. The
ed frodniMternedi ate 191,

hydr oxyet hyl ) am noJcar
7, 9-tetrahydro-3-hydro
title conpound can be
N-(2- 15

((2-arni noet hyl ) car banoyl
y) -9, 9-di net hyl - 4- oxo
4,6,7,9-tetrahydropyrimdo[ 2, 1-c][1, 4] oxazi ne- 2- car box
am de.' H NW\R (500 MHz, CDC13) 8 ppm 11,98 (1H, br

s), 8. Syripnde/2-c/fLd]ayaripy-2-cprbaxapide, Ny 4-fhiogo3: 5.5

i B iy A, e
3 st R g
CE Bl QAP H o5 155620 £ Q. 535 (LH0%.~BHAp 43 (1H,
Sfui7,a5et & P, X3! Qe 43 B, 299%{#1809310.1, 7.9 Ha),

Pr02n{28io H2./%6. £ HE )L 3419004 Bz - /218 B; BOXABIHLD, 1.80 [§H, 5). PC-NMR
f '(ijzosIr sziz(, %:bch) & ppm: 168.01, 160.13, 158.12, 157.77, 151.87, 146.51, 132.72,
132.68, 128.59, 128.56, 127.86, 126.54, 126.46, 125.42, 124.45, 123.23, 121.65,

121.60, 109.00, 108.84, 75.76, 58.21, 43.14, 40.86, 27.99. HRMS [M+H]" calcd for

C21H21N3O4F: 398.15162; found: 398.1536.

-fluoro yl)-3-(benzyl ox

Example 41

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(4-fluoro-2-
methoxyphenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be prepared from (4-fluoro-2-methoxyphenyl)methanamine. HRMS
[M+H]" caled for CisH,FN3Os: 378.1465; found: 378.1480. Light yellow crystals; 'H
NMR (CDCl3, 500 MHz) 6 ppm: 1.58 (6H. s, gem-di-Me), 3.88 (3H, s, OMe), 4.00
(4H, s, CH,), 4.53 (2H, d, J = 6.5 Hz, CH,), 6.61-6.64 (2H, m, Ar-Hs), 7.24 (1H, m,
Ar-Hs); *C NMR (CDCl, 125.8 Hz) & ppm: 28.03 (CH3), 38.79 (CHy), 43.09 (CH,),



nmor phol i nyl car bonyl ) phenyl Jnet hyl ] -4, 6, 7,
9-t et rahydro- 3- hydroxy-9, 9-dinethyl-4- oxo-. The

W paosa185se:pound can be prepared from i nternedi BEBEUIHO;/016473
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N-(4-fl uoro-2-
(rmor phol i ne-4-car bonyl ) benzyl ) - 3- (benzyl oxy) - 9, 9- di net
hyl - 4- oxo- 4, 6 7,9 5 tetrahy@ﬂépyrlmdo[Z 1-c] [

1, 4]]oxa2| ne- 2- car boxam de. Wiite solid; 1H NMR (50
3 €335 57 (o), 1378 PMISe90 3508 3 2Oy 18647, 107.14

5@_31’21;}&%’15@;5,41 R s h0 3297558, 13044 13051 @
ot ST GRG0
B 187 6B z)ém) g R heod or
;
petestiie e iRy %@? ' §indTLREUPAMBORFARRL 210 8 (e

N
245 0X9:69x £0°Y,, 3@5 g@v neiaw?y ALl Al fof Cls 1) Fill; 3e0.2H,0:

di gB% 10/
xazi ne-2-carboxyl ate and the 15 indicated am nes

a€8r%i, High -4 Y AR SFefosnd Cods ithad 1 s 8 0t%ke synt hesis of
exanples 1, 19 and 20. Exanple 53 N NO O F/ N'O
HN N 20 Pyrimdo[2,1-cJ[1, 4]oxazine-2-carboxam de,
N-[[4 fluoro-2-(JHim daBshmplesy2)4shenyl | met hyl J-4, 6,
7, 9-tetrahydro- 3-hydroxy-9, 9-dinethyl-4-oxo-. The
titI e conpound can be prepared frominternedi ate 89.

e RGOS 42 CRE ot A Bl 3H culibio BT

8hydro§y -@-oxidz),6,7 P-@Eralisidopysimidd[226€]] 1 Alox@aZide- Ma,rb(ﬁ{yMe and the
X ., J. =8.2,.2.4 , 4.4 2H .d, J = 6.4
iroicafetiariings SCeoB G BFtioHRRRe bt O SXAPBIS fof 51 20.

C20H21N504F: WD 2005/ 118593 PCT/ US2005/ 016473 224
414, 15777; found: 414.1563. Anal cal cd for
C20H2ON504F0. 25 H2O. C, 57E«48nplel42 4.94; N, 16.76; F,
4.55; found: C, 57.77; H 4.89; N, 16.29; F, 4.48.
Exanple 54 5

O OH

H
Na _N
F

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 9,9-diethyl-N-[(4-
Sfluorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-4-oxo-. The title compound can
be prepared from 4-fluorobenzylamine. "H NMR (500 MHz, CDCl3)  ppm: 11.96
(1H, br), 7.76 (1H, br), 7.30 (2H, m), 7.06 (2H, m), 4.58 (2H, d, J = 6.4 Hz), 4.00,
(4H, m), 1.93 (2H, m), 1.86 (2H, m), 0.86 (6H, t, J = 7.3 Hz). *C NMR (500 MHz,
CDCls) 6 ppm: 168.36, 163.46, 157.87, 151.61, 143.23, 133.14, 129.50, 125.58,

115.99, 115.82, 80.89, 58.46, 43.13, 42.50, 31.36, 7.79. HRMS [M-+H]" calcd for
C19H23N304F: 376.16727; found: 376.1675.



NNOOH N I I HON FO
Pyrimdo[ 2, 1-c][1, 4] oxazi ne- 2-carboxam de, N-[[S

WO bwoness® (1 H 1, 2,4- triazol-1-yl)phenyl Jnet hpeT/ug2006016473
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7, 9-tetrahydro- 3-hydroxy-9, 9-di nethyl-4-oxo-e. The
10 title conpound can be prep ed frominternedi ate
97. 1H NMR (500 MHz, CDC13) 8 ?épn1 11.82 (1H, s), 8.70
(1H, t, J = 6.5 Hz), 8.39 _(1H, 42 8.17 (1H, s), 7.40
(1H dd, J = 8.6, 2.7 H Examplesty 14 dd, J = 8.9, 4.9
Hz), 7.17-7.13 (1H, m), 4.44 (2H, d, J = 6.7 Hz),
4.01 (4H, s), 1.62 (6H, s). HRVM5 (M+tH) cal cd for
C19H20OFN604: 415.1530; found: Q150B544 Anal cal cd
for C, 9H 9FN604: C, 0L M 020. 28, F, 4.58;
15 found: C, 54.83: HJ4.91; N 1 8 F, 4.56.

Example 55 O S~ N 0_@H4.® F \ ONg 0 20
Pyrimdo[2,1-c][1, 4Toxa2|ne2c: ide, N-[[3
fluoro-2-(tetrahydro-1, 1- di oxi , 2-thiazin-2

yl ) phenyl | met hyl J- 4, 6, 7, 9-tetrahydro- 3-hydroxy-9,
9- dinethyl -4-oxo-. The title conpound can be prepared
frominternediate 93. Wiite solid. 36%yield 1H NWR

(500 BXzidel 238 Hokbnidz) 9, 981 BylQV- Roto-3-
WD 2005/ 11%521@5]@@/%32535/ 016473 122)5 n),l 7y14?@ﬂ -

(Tuethykojreryd) @ L HG, 7o tedr adiy dimp-3-hy @ o8y-Hioyeo- -)4 The tl(tlgqorry@gund can

3be;gr%§ar§% frc)ﬁgﬁ-l_%)d yl, éﬂggro%gﬁgql%pﬁ alﬁfﬁ]\@( %2)0}\31% &%013) )
ppm: 11.99 (1H, br), 7.74 (1H, br), 7.15-7.09 (2H, m), 6.99 (1H, m), 4.54 (2H, d, /=
6.1 Hz), 4.00, (4H, m), 2.27 (1H, s), 1.93 (2H, m), 1.86 (2H, m), 0.84 (6H, t, J=7.3
Hz). ®C NMR (126 MHz, CDCl3) 8 ppm: 168.32, 161.97, 160.02, 157.84, 151.56,
146.23, 132.83, 130.96, 126.64, 125.59, 115.38, 80.88, 58.48, 43.11, 42.52, 31.36,
14.66, 7.79. HRMS [M-+H]" calcd for CoHasN3O4F: 390.18292; found: 390.1835.

Examples 44-45

Examples 44-45 can be prepared from intermediate 36, 3-hydroxy-10,10-
dimethyl-4-0x0-6,7,8,10-tetrahydro-4H-pyrimido[2,1-c][ 1,4]oxazepine-2-carboxylate
and the indicated amines according to the methods described for examples 1, 19 and

20.
Example 44

o OH

ATTEh

6H-Pyrimido[2,1-c][1,4]oxazepine-2-carboxamide, N-[(4-
fluorophenyl)methyl]-4,7,8,10-tetrahydro-3-hydroxy-10,10-dimethyl-4-oxo-. The



(2H m, 2.08-2.00 (1H, m, 1.83-1.77 (1H, m, 1.60
(3H, s), 1.57 (3H, s). HRM5 [M+H + cal cd for

W@ NO6FS: 481. 15572; found: 481.1559. AnaPCTEEIA5/016473
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for 5 C21H25N406FS: C, 52.49; H 5.24; N, 11.66; S,
6.67; F, 3.95; found: C, 52. %iﬁ— H, 5.21; N, 11.61; S,
6.56; F, 4.16. Exanple 56 N > NOOH F\ NHON

FlichesoBg ke bo Pt 3561 -1 gTogRargRIar RN O0QE
(PP SO AR e ar i i DR 2 B8P B .=
L 4 e KR e g s
(AR6.% ,Z)J.-%SQ%, AT él—ll?HH) 1.57 .(éﬁ, 9: %@ MR (1gp ,M?Zle»zQDCh) o
Gy o B e e Sab 0 s 00t 10

jﬂ%tz.ﬁ@ﬁls%ﬁggsgl& 8]2%9,5 68(D87f,@291d5|19&l68,4ﬂ.8227555. HRMSH{M+H]"
. : | . : , . ; found; C, _55.18; H 4.42; N,
oepladrfor €151 5104 863k kg ousd: 3630 o0 N HOF N1
0 WD 2005/ 118593 PCT/ US2005/ 016473 226

Pyrimdo[ 2,1-c][1, 4]oxazine-2-carboxamde, N[[4
fluoro-2-(2H1, 2, 3- triazdamieyb) phenyl Jnet hyl J-4,

6, 7, 9-tetrahydro-3-hydroxy-9, 9-dinethyl-4-oxo-. The
title conpound can be prepared frominternedi ate 77.

Pal e orange solid. 1H NVR (300oMHzpH CDC13) S ppm

11.99 (1H, s), 8.99 (UH__t, J= k.4 o 7-91 (2H s),
7. 65 ﬁ ~2
ad'e
O

6H-Pyrimido[2,1-c][1,4]oxazepine-2-carboxamide, N-[(4-fluoro-3-
methylphenyl)methyl]-4,7,8,10-tetrahydro-3-hydroxy-10, 10-dimethyl-4-oxo-. The
title compound can be prepared from 3-methyl, 4-fluorobenzylamine. 'H NMR (500
MHz, CDCls) Sppm: 12.00 (1H, s), 7.70 (1H, br), 7.14 (1H, m), 7.1 (1H, m), 6.98
(1H, t, J= 8.9 Hz), 4.56 (2H, br), 4.54 (2H, d, J= 6.4 Hz), 3.68 (2H, t, /= 6.4 Hz),
2.27 (3H, ), 1.95 (2H, p, J = 6.1 Hz), 1.57 (6H, 5). °C NMR (126 MHz, CDCls) §
ppm: 168.26, 164.98, 160.02, 158.22, 153.59, 147.44, 132.82, 130.97, 126.58,
125.46, 124.75, 115.38, 82.30, 60.87, 42.51, 38.68, 27.83, 27.31, 14.66. HRMS
[M-l-H]+ caled for CioH,3N304F: 376.16727; found: 376.1686.

Examples 46-51

Examples 46-52 can be prepared from the indicated intermediates according

to the method provide for example 46.



57.58 (2H, m), 7.10 (1H td, J= 8.1, 2.6 Hz), 4.61
(2H, d, J= 7.0 Hz), 3.97 (4H, s), 1.55 (6H, s). HRVB

wQ hoosfliissenl cd for CL9HLI8NG604F: 413. 13736; f ounBICT/US2005/016473
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20

25

413.1354. Anal calcd for C19H17N604F: C, 55.07; H,

4.62; N, 20.28; F, 4.58; C, 54.94; H, 4.78;
20.32; F, 4.53. 10 Exanple égg ~iTXro NNO N
Pyrimdo[ 2, 1-cJ[ 1, 4] oxa2|}$ -C éboxarri de, N-[[2
fluoro-4-(2H1, 2,3 15 tri*¢/8 % yl ) phenyl Jnet hyl J- 4,
6, 7, 9-tetrahydro-3-hydroxy-9, 9-dinethyl-4-oxo-. The
title conpound can be prepared from i nternmedi ate 77.

Pal e brown solid 1H NWVR (300 13) 8 ppm 11.85
(1H, s), 788782(3 7.47 (1H, t
J= 8.3 Hz), 4.67 (2H 99 (4H, s),
1.56 (6H, s). HRWVB I cd 19H20N604F

415. 15302; found: 4 5 1513 Angl Ic for
C19H19N604F: C, 20 55.07; H, 20.28; F, 4.58;
found: C, 54.94; H, 4.76; N, 9 94 F, 4.26. Exan'pl e

50 Br OOHO \ NHF/ N 5 WD 2005/ 118593
PCT/ US2005/ 016473 227 Pyr| [2,1-c][1,

4] oxazi ne- 2- car boxani de, N[ (- br ono- 4-

fl uor ophenyl ) met hyl J-4, 6, 7,

9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. The title
ConpoRyinddsy 2Wec]ifi dpanaeie 2 ampoxamide, N [[4-flucro-2-[2-(4-

Rk DB ODo DRy B B T {5 DR

gi!vg'eﬂz}zuz; Jxo-GA%ohEDon o'?n%te@&dﬁz;lé‘ﬂ 5711 gibdlfﬂ&xg@ SBdBndﬂz;)l 4-0x0-
.21 (657 Hzt)at,ral@dﬁcﬂ:pymnldqﬂZ 1 \p.}[lgﬂf]gxa',qg)e 2-gariqu3(1m_q$c1cg4 ﬂufrqs% -(2-

orphol1n—4 ?Igsoylo'yg;cﬁﬂ)xysabe(ﬁ‘gylgrﬂfde (187 mg, 0.32 mmol) in trifluoroacetic
acid (2 mL) was stirred at room temperature for 2.5 hrs, after which the mixture was
concentrated in vacuo to dryness. The residual oil was crystallized from 95% ethanol
to provide 120 mg (0.25 mmol, Yield 7 7%) of the title compound as a white
crystalline powder: '{ NMR (CDCls, 500 MHz) 6 ppm: 1.57 (6H, s, Me), 3.51, 3.64
(4H, brs, NCHy), 3.70 (4H, m, OCHy), 3.99 (4H, s, NCH,, OCH,), 4.60 2H, d, J =6
Hz, NCHy), 4.76 (2H, s, OCHy), 6.59 (1H, dd, J =10, 2.5 Hz, Ar-H), 6.63 (1H, dt, T =
2.5, 8 Hz, Ar-H), 7.29 (1H, dd, J = 6.5, 8.5 Hz, Ar-H), 8.25 (1H, t,J = 6 Hz, NH),
12.2 (br, OH). *C NMR (CDCls, 125.77 Hz) 8 ppm: 27.93 (CH3), 38.44 (NCH»),
42.39 (NCHy), 43.14 (NCHy), 45.31 (NCHy), 58.19 (OCH,), 66.40 (OCHy), 66.59,
66.86 (OCH>), 75.94 (C), 100.26, 100.46 (d, J = 26 Hz, CH), 108.19, 108.36 (d, J =
21 Hz, CH), 122.03, 122.06 (d, J =3 Hz, C), 125.84 (C), 131.06,131.14 (d, J=11
Hz, CH), 146.37 (C), 151.46 (C), 157.06, 157.14 (d, T = 11 Hz, C), 157.96 (C=0),
162.25, 164.21 (d, T = 248 Hz, CF), 165.47 (C=0), 168.23 (C=0); HRMS calcd for
Cy3HosN,OF (M+H) 491.1942, found 491.1958; UV (MeOH) Amax 249 nm (&
7.84x10%), 290 nm (g 3.06x10%), 303 nm (¢ 2.2x10%); Anal. Calcd for
Cy3Hy7N4O7Fe1.7H,0: C 53.01, H 5.88, N 10.75; found C 52.53, H 5.37,N 10.48.



Cl17H18N3OAFBr: 426.04648; found: 426.0465. Exanple 60
1000 OI N N, NOOH NO HFN O I H-1, 2,

wa@ 2005188508 e- 3- car boxylic acid, 1-[5 fluoro-2-[P¢1/Us$2065/016473

10

15

20

7, 9-tetrahydro-3 hydroxy-9,

9-di net hyl - 4- oxopyri m do[ 2, 1-c][1, 4]oxazin-2 15

yl ) car bonyl Jam noJnet hyl Jpher?y? J-, methyl este. The
title conpound can be prepared frominternedi ate 91.
Wiite solid. 1H NVR (300 med13) S ppm  11. 90
(1H, s), 8.49 (1H, s), 8.36 (1H, t, J=6.2 Hz), 7.72
(1H, dd, J= 8.8, 5.9 Hz), 7.26-7.20 (1H, m, 7.14
(1H, dd, J=8.4, 2,6 H4), 4.49 (2H, d, J= 6.6 Hz),
4.01 (3H, s), 3.98 (4R~59, 1.58 , s). HRVMS [ M+H] +
cal cd for C21H22N606F: 473. 1585] 2 ound: 473.1563.
Anal cal cd for C21H21NGOGRY’ N%o%bf 2.39; H 4.61;
N, 17.46; F, 3.95; fo C, M52.44; \d, 4.70; N,
17.41; F, 4.12. WD 2005/ 118593 PCT/|US2D05/ 016473 228
Exanmple 61 OHO/ N N, NOO ~1 1 H

Benzoic acid, 5-fluoro-2-[[[(4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxopyrimido[2,1-c][1,4]oxazin-2-yl)carbonyl]amino]methyl]-, methyl ester. The
title compound can be prepared from intermediate 154, methyl 2-((3-(benzyloxy)-
9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-
carboxamido)methyl)-5-fluorobenzoate. White solid; '"H NMR (300 MHz, CDCl3) &
ppm: 11.94 (1H, br s), 8.76 (1H, t, /=6.77 Hz), 7.69 (1H, dd, /=9.2, 2.9 Hz), 7.53
(1H, dd, J/=8.4, 5.5 Hz), 7.15-7.22 (1H, m), 4.71 (2H, d, /=7.0 Hz), 3.97 (4H, s),
3.89-3.94 (3H, m), 1.56 (6H, s); HRMS (ESI) calcd for C;9Hz0FN4Og (M+H)
406.1414, found 406.1432.

Example 48

CoOH O OH

/@/\N)WO

H

F Nx Nj
0

Benzoic acid, 5-fluoro-2-[[[(4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-

oxopyrimido[2,1-c][1,4]oxazin-2-yl)carbonyl] amino]methyl]-. The title compound
can be prepared from intermediate 190, 2-((3-(benzyloxy)-9,9-dimethyl-4-oxo-

. 4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-carboxamido)methyl)-5-

fluorobenzoic acid. White solid; "H NMR (500 MHz, CDCls) & ppm: 11.92 (1H, br
s), 8.68 (1H, t, J=6.4 Hz), 7.80 (1H, dd, J=8.7, 2.6 Hz), 7.60 (1H, dd, J=8.5, 5.5 Hz),



10

N~ FN 70 5 1H1, 2, 4-Triazole-3-carboxylic acid,
1-[5 fluoro-2-[[[(4, 6, 7, 9-tetrahydro-3 hydroxy-9,
wO2asetshy/| - 4- oxopyrim do[ 2, 1-c] [ 1, 4] oxazi n- ZPCT/US2005/016473
yl ) carbonyl ] am noJnet hyl ] phenyl]-. To a sol ution of
exanple 60, 1H1,2,4-triazol ]>3-carboxylic aci d,
1-[5-fluoro-2-[[[(4,6,7,9-t ahydr o- 3- hydr oxy-9, 9-di m

et hy| - 4- ,
36y Hs fh doB 3, 284192433 BERA =07 1A APBEHA Pt hiEHth
1 2pdsp. in

R e N R A R
added [ ithium hydroxi de nonohydrate (0.5 8 g, 13.8
mol ). The m xture was st:@rred t 0 C2 h and at room
tenp for 1 h. The resul ti i§®EBIEt on was partiti oned
between ethyl acetate and water. The aqueous phase
was acidified with 1 N HCl and extracted wth ethyl
acetate and CH2Cl12. Thg o anic extracts were

conbi ned, dried (Na2S an co ntrated to give
the title conpound as 005 g, 97%
yield). 1H NWR (300 p m 11 91 (1H,

bs), 8.55 (1H, s), 7.77 (1H,
dd, J= 8.8, 59Hz)728723(1 in,716(1Hdd
J=8.0, 2.6 Hz), 4.47 (2H, d, J= §. ), 3.98 (4H,
s), 1.59 (6H, s). HRMS [ MtH] + cal cd for C20H2ONG6O6F:
459. 14285; found: 459.1442. 20 Exanples 62-72 Exanpl es

62-72 can be pared fromi nt er medj at e
1H- 1, 2PJ4fimiabé£610é[ I3 opagingosgwibexaipidg, N-[[ j]'fuoro 2-

{nsgl;?ly a%% ! @carlIoLzL& ﬁhe@zyl} mgth&ﬁ IJ, & b@feﬁaﬁycmﬁg—%oﬁ»@ 9-(yi1’:4ethyl—
axepy.l The €0é 2ethpeldlcad beyeeparedXrorh itemmivashiate 1L 43viNréd-fhuote-2-
t@@t@%&p@ Fepruanbeesion og SogrTases oo o'

X W (BT B.] (22905538 Surfikanfidd 'HAMR (500 Mz, DMSO-
’ de) 8 ppm: 11.97 (1H, br s), 9.46 (1H, br s), 8.55-8.51 (1H, m), 7.40-7.38 (1H, m),
7.32-7.27 (2H, m), 4.56 (2H, d, ] = 6.1 Hz), 3.97 (2H, t, T =4.9 Hz), 3.82 2H, t, T =

15 4.9 Hz), 2.80 (31, d, J = 4.6 Hz), 1.55 (6H, 5). HRMS (M+H) calcd for

C19H22FN4052 405.1574; found: 405.1588.

Example 50
N_o
VA O OH
)Wo
Nx N

F e

20

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-
[(cyclopropylamino)carbonyl]-4-fluorophenyl]methyl]-4,6,7, 9-tetrahydro-3-hydroxy-
9,9-dimethyl-4-oxo-. The title compound can be prepared from intermediate 155, N-

25 (2-(cyclopropylcarbamoyl)-4-ﬂuorobenzy1)—3-(benzyloxy)-9,9-dimethy1—4-oxo-



XtIATrO F/ NN70 5
Pyrimdo[ 2, 1-c][1, 4] oxazi ne- 2-carboxam de, N-[[4

WO bawsn 8523 [ 3- ( 4- PCT/US2005/016473
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15

20

nmor phol i nyl carbonyl )-1H 1,2, 4-triazol -
yl Jphenyl Jnet hyl J- 4, 6, 7, 9- tetrahydro 3-
hydr oxy- 9 9-di net hyI 4- oxo- . 2%4 a sol ut| on of exanple

61, 1H1,2,4-triazole-3- carboxylic ac
14{657,?4tq§1@hmdr2pmrp(d@[%l gl ﬂﬂ@sarzmw%rp%rngwéﬁowm sefidyi ThNMR

oLy GBCS) Brey: £ LR HHE, Do §1 (ko3 b el (b &
hyg, th?ﬂl‘lz} 7.03-0.182219, &), 61£0- @3@5?}1! B .56 (2 HI\/E I—Znil)lz) 3.92-

azabenzotri azol -1 -

NN e @ﬂﬁatdw(:érloaﬁu[ﬁz)heﬁamrdosao%%ﬁpﬁaea,ef—cﬁ 6 Hz), 0.57-
(Ot d s, (BsiPlaled BP R O A NE PRI TS Ryl 2

mael ) 7®f.ter which it was stlrred at roomtenp for 2 h.
Purification by reverse phase preparative HPLC

chr omat ogr aphy (YMC Conbi prep ODS-A, 30mm x 50mm 15
MeOH H20/ 0. 1% CF3CC2H) gavg é et e conmpound as a
white solid (0.015 g, 50% ) 1H NVR (500 MHz,
CDC13) 8 ppm 8.50 (1H, t, J— 6. Hz), 8.45 (1H, s),
7.69 (1H, dd, J= 8.7, SQHZ) 7.22 (1H, td, J= 8.2,

2,3 Hz), 713(1H dd, JH 8, 2.4 Hz), 4.49 (2H, s9),
3.98 (4H, s), 3.88-3.7 . (6H, s). HRMS
[MtH + cal cd for 7 ': . f ound:
528.2025. 20 WD 2005/7118% HUSJ005) 016473 230

Exanple 63 O N I-N Nf<

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-[{(2-
hydroxyethyl)amino] carbonyl]phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-
dimethyl-4-oxo-. The title compound can be prepared from intermediate 191, N-(2-
((2-aminoethyl)carbamoyl)-4-fluorobenzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide. 'H NMR (500 MHz,
CDCls) é ppm: 11.98 (1H, br s), 8.88 (1H, t, J/=6.0 Hz), 7.51 (1H, dd, J=8.2, 5.5 Hz),
7.21 (1H, dd, J/=8.5, 2.8 Hz), 7.14 (1H, dt, J/=8.3, 2.6 Hz), 6.57-6.63 (1H, m), 4.58
(2H, d, J=6.7 Hz), 4.00 (44, s), 3.87 (2H, t, J=5.1 Hz), 3.63-3.68 (2H, m), 1.60 (6H,
s); HRMS (ESTI) caled for CooHz3FN4Og (M-+H) 435.1680, found 435.1700.

Example 52
O

OH
H

N N

F .



5 Pyrimdo[ 2, 1-c][1, 4] oxazi ne- 2- car boxam de, N-[[2-[ 3-
[ (di et hyl am no) carbonyl J-1 H 1, 2, 4-triazol-1 ylJ-4
wo bwenogsbenyl Jnet hyl ] -4, 6, 7, 9- tetrahydro- 3rdlytis2005/016473
oxy-9, 9-di net hyl - 4-oxo-. Pale purpl e solid. 1H NMWR
(300 MHz, CDC13) 8 ppm 8. 5% 45 (2H, m), 7.70 (1H,
dd, J= 8.4, 59Hz)7247%3( in), 7.12 (1H,

dd, J=8.2, 2.4 Hz 4. 47 2HdJ—6
( 4H, g’iyrumdQ@Z - -gHl )z;ggxazmg %cqéox@;ﬂdegy -/, ?ﬁﬂwo(zgqg s).

HRN?&%@@gMge me@@—%wlf Eﬁm&yﬁ;@ }%‘Z’I’% @Jﬂzg'tethyﬁéi-

Foxbl. NTHbtitly corﬁbfj’mmcdmbe?pfepenkﬂ from intermediate 156, N (4 ﬂuoro 2-

?%A@S%W ?fg’ﬁ)? %o?j &%%g} g?rcﬁp‘lith[y§4 -0x0-4,6,7,9-
5 L'tei.rrﬁﬂaﬂﬁg%yg ﬁgﬁh&]%glh@_lfyh}éﬁﬁilﬁé’ blc'afboxﬁmﬂe Wehite solid; 'H NMR (500

tetr r oXy di met hyl - 4- oxo-. Wite

gﬂgigdCUGﬁ)m\@nﬁ :3ADAMHE, S)CEGfC{)HZO J85 pita), ’84%211@,1614 Js§.5,5.5
1), 7%02(§H7dt1§:8.5,12}_ﬁ E%g 6 é% 2:1%11_17—8%’2 zﬂHz)g 43)0 GHLs), 3.79-

6214 (ofs, py=3 61 III'ZB 333195 40444, 1), 1.8t @3, WD HRMS
%%ﬁs AR STRGP 8 B, 183 3 Qi@ g—l}égH,

SQESTHFRIE] folEhHy s8] Qu(M-dT) mlmsmwsél 58%2.1364:

found: 536.1376. Anal calcd for
10 C21H22N707FS0. 07CF3CORH: C, 46.72; H, 4.09; N, 18.04;

F, 4.23; found: C, 46.42;Exddmpde §L60N, 17.70; F, 4.17.

5 Exanple 65 HN | NN, NOOH O

Examples 53-60 can be prepared from intermediate 25, ethyl 3-hydroxy-9,9-
dimethyl-4-ox0-4,6,7,9-tetrallydropyrimido[2,1-c][1,4] oxazine-2-carboxylate and the

15  indicated amines according to the method described for the synthesis of examples 1,

19 and 20.

Example 53
N
L
N H
0]

O O
@”mw
£ Na Nj
L,
Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[[4-fluoro-2-(1 H-imidazol-1-

yl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be prepared from intermediate 89. 'H-NMR (500 MHz, CDCl3) &

25  ppm: 11.66 (1H, bs), 8.07 (1H, s), 7.74 (1H, t, ] = 5.5 Hz), 7.57 (1H, dd, J=8.7, 5.9
Hz), 7.35 (1H, s), 7.25-7.21 (2H, m), 7.08 (1H, dd, J = 8.2, 2.4 Hz), 442 (2H, d, ] =
6.4 Hz), 4.01 (4H, s), 1.59 (6H, s). HRMS [M+H]" caled for CaoHa N5O4F:

20



\ NHF/ N~ N ThO Pyrimdo[2,1-cJ[1,
4] oxazi f ze- 2- car boxam de, 4,6, 7,

w®2a0et11883/dr o- 3- hydroxy 10 N-[ (I R)-2- hydr oxy- 1PCT/US2005/016473

10

15

20

phenzyl et hyl J- 9, 9-di net hyl - 4-oxo-. Wite solid. 1H NWR
(300 MHz, CDC13) S ppm 8.43 S‘lH, s), 8.20 (1H, t, J=
60Hz)764(1H dd J-8 5.9 Hz)742740(1
H,r?,726719( n, 111

Hi, 157 78:3fopney 4146l 563Aaa1@a1q@)for @zoﬂgﬁ\tsm 052)5 06 5(7344 H,

Cﬁ%ﬂ%ﬁ'ﬁo@;@ ﬂ'?% ﬁo?%é(i ’fo7lSJ e ﬁ_' % MWJ %gl ]::grfor

C21H22N705F: C, 15 53.50; H, 4.70; N, 20. 79, F, 4.03;

found: C, 53.22; H 4.51; N, 20.70; F, 4.01. Exanple

66 O/\O M-/ N/ N NNEBERO*N~~ 1 | H FNO

20 WD 2005/ 118593 PCT/ US2005/ 016473 232

Pyi mdo[2,1-c][1, 4] oxazi ne- 2- car boxam de,

N-[[2-[3-[(4-acetyl -

pi per azi nyl ) car bonyl J lLH,-r\l 2, 4 tri iaiFoI 1ylJ-4

fl uorophenyl ] nethyl J-4,8, 7, 9-

t et rahydr o- 3- hydr oxy- i o-. Wiite solid.

"H NWR (300 MHz, CDC1 ppl : (1H, s), 8.36

(1H, t, J=5.7 Hz), 7. (1H, d .6, 5.7 Hz),

7.27-7.21 5 (1 H m, 714 (1 H‘\ZG :ﬁ = 8.2, 2.7 Hz),

4.48 (2H, d, J = 6.6 Hz), 3.98 (4H O5), 3.94- 3.61

(8H, m, 2.13 (3H, s), 1.55 (6H, s). HRVMB [ MtH] + cal cd

for C26H30N806F: 569.2272; found: 569.2269. Anal

cal cd pp¥ m%g.lz@&?? ﬁf&aﬁn&@ar&xaﬁ%&ﬁr éﬁﬂz@r@@f(]HN! ,2,4-
ound

19. 22; N, 19 F,
3ttol-1 -yl)phenyl]methyl] 46,7, 9 tetrahydro 3- hydroxy—9 9-dimethyl-4-oxo-e. The

title compound can be prepared from intermediate 97. 'H NMR (500 MHz, CDCl3) &
ppm: 11.82 (1H, s), 8.70 (1H, t, J = 6.5 Hz), 8.39 (1H, s), 8.17 (1H, s), 7.40 (1H, dd, J
=8.6,2.7 Hz), 7.34 (1H, dd, J = 8.9, 4.9 Hz), 7.17-7.13 (1H, m), 4.44 2H, d, J = 6.7
Hz), 4.01 (4H, s), 1.62 (6H, s). HRMS (M+H) calcd for C19H0FNgO4: 415.1530;
found: 415.1544. Anal caled for C19H19FNgOa4: C, 55.07; H, 4.62; N, 20.28, F, 4.58;
found: C, 54.83; H, 4.51; N, 19.89, F, 4.56.

Example 55

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[3-fluoro-2-(tetrahydro-1,1-
dioxido-2H-1,2-thiazin-2-yl)phenyl]methyl]-4, 6, 7,9-tetrahydro-3-hydroxy-9,9-
dimethyl-4-oxo-. The title compound can be prepared from intermediate 93. White
solid. 36% yield. "H-NMR (500 MHz, CDCl;) & ppm: 11.96 (1H, s), 8.42-8.39 (2H,



10 Exanple 67 o HOj I N NNO O Nom I I O HF

NN 70 Pyrimdo[2,1-c][1, 4]oxazine-2-carboxam de,
woeopA41sshbaior o- 2-[3-[[ (2 15 PCT/U82005/016473

hydr oxyet hyl ) met hyl am no] car bonyl J-1H 1, 2, 4-tri azol -

yl Jphenyl Jnet hyl J- 4

_ , 6,7, 9- rahydro 3- hydrox 9,
9-di net hyI 4-oxo-. Wite solzlié "H NVR (300 M—|)z/

moge 41 (G md 3] g 1493, 95 3 A %ﬂﬁ*@ﬁ( F149) 010,
ﬁ?oﬁgﬁ,?g %Q% 33802@'}14%;'23 753, 7?)%1&411&) $)34- 33248(@H$m7)§32 424,39

H b
I—ﬁEnX, G1938-300 (IHRMD, [ B8H]. 7r7 ﬁél cmi) 160 (@ﬁsmm%@é& s)gﬁRMS

B1783. e i T RS 481 S0 Qg Pl

5 Fs5c0862 4N 1,132 BMN, 1K.663 566.67VI0) LI FourtBEY32.43; H,
E%T}% (b(%os/ 016473 233 Exanple 68 0 \s.-O0 H N F

RI2INNO 10615, N6;F, #.1p- H F NO 5 Pyrimido[2,1-c][1,
4] oxazi ne- 2-carboxam de, N-[[4 fluoro-2-[3-[[[(4-

Example 56

m 1SR RO 8

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[3 -fluoro-2-(1H-1,2,4-

triazol-1-yl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-. The
title compound can be prepared from intermediate 95. White solid. "H-NMR (500

15 MHz, CDCl) & ppm: 11.86 (1H, s), 8.76 (1H, brs), 8.46 (1H, d, J=3.0 Hz), 8.22
(1H, s), 7.48-7.47 (2H, m), 7.29-7.26 (1H, m), 4.44 (2H, d, /= 6.7 Hz), 4.01 (4H, s),
1.63 (6H, s). HRMS [M—I-H]+ caled for CjoHooNgO4F: 415.15302; found: 415.1541.
Anal calcd for CoH9NgO4F: C, 55.07; H, 4.62; N, 20.28; F, 4.58; found: C, 55.18;
H, 4.42; N, 20.17; F, 4.51.

20

Example 57

i \\
N, N
N

A5
fou 3



fl uorophenyl ) sul fonyl ] am no] carbonyl ]-1H 1, 2, 4-tri azol
-1 yl ] phenyl ] nethyl] -

W@ 2®5/11%93 et r ahydr o- 3- hydr oxy- 9, 9- di et hyl - 4- OROF/US2005/016473
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Wiite solid. 1H NWVR (300 MHz, CDC13) S ppm 8.47 (1H,
s), 8.18-8.13 (2H, m, 7.68 &H dd, J= 8.8, 5.9 Hz),
7. 24- 716(3H in), 7.08 (1H%%dd, J= 8.0, 26Hz)
4.39 (2H, s 96 (4H, s), 1.55 (6H, s

[ M+H] +Pedimédo /2, d rc] Chélaxanino?ragioxaneie) Nalg4 ﬂu@tmé (ZH -1,2,3-

6#%%%%4@&1@@%@%4%?9 %Wg%g%éﬁb%ﬁ%@ 4'2';&0- The

1618 8omfoulﬁL cha belﬁxem]’:ﬁddrcﬁﬂ intdnedhtdl77 )\ Rald otande L. LLOMIR
2 ORMFiaeCDCL prh e (1K PE BOPGHRL 1, /= 6.4 Ha), 7.91 (2H, 5), 7.65-

O _
pi éekazi nél’{%% ’Iﬁ ?]ll-?[@ﬁi 461 51201d 1]_ 7.0 Hz), 3.97 (44, 5),
%H 3}3 l{6Hy$)] HthMS l[MEHI] @aléd %ﬁ@ﬁgH@g{M@ﬁ]ﬁ 4323736, found: 413.1354.
ydr oxy-9, 9- di_net -4-0x0Q-. P r 0 LHN
(Boosaled for By N g o o878 £t N T o B gt Cysd 4
dd, J= 8.4, 5.9 Hz), 7.25-7.19 (1H,

\/\883%55‘11%%%3 gng/ US2005/ 016473 234 m, 7.11 (1H,

J= 8.0, 26Hz)446(2HdJ—66Hz),3.95
(4H s), 3.30 (4H bs), 2_86 élsg 1.91 (4H, bs),
1.53 (6H, s). HRVB [ MkH] + EAPBRICP8r C25H30NBOSF:
541.2323; found: 541.2341. Anal calcd for

C25H29N805F0. 5CF3CO2H0. 5 H2O. C, 46.67; H, 4.41; N,
15.55; F, 14.50; found: CF 46. 86; OH 02r'44 N, 15.67;

F, 14.48. 5 Exanple 70
) N\ N

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-fluoro-4-(2H-1,2,3-
triazol-2-yl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The
title compound can be prepared from intermediate 77. Pale brown solid 'H-NMR
(300 MHz, CDCls) 8 ppm: 11.85 (1H, s), 7.88-7.82 (3H, m), 7.79 (2H, s), 7.47 (1H, 1,
J=8.3 Hz), 4.67 (2H, d, J= 6.2 Hz), 3.99 (4H, s5), 1.56 (6H, s). HRMS [M+H]" caled
for C19H20NgO4F: 415.15302; found: 415.1513. Anal caled for Ci9H19NsO4F: C,
55.07; H, 4.62; N, 20.28; F, 4.58; found: C, 54.94; H, 4.76; N, 19.94; F, 4.26.

Example 59

Br Q OH
O
H
F N Nj
O



N , NO OHO \ NH F/ NN O10
Pyrimdo[ 2, 1-cJ[ 1, 4] oxazine-2-carboxam de,
WORGF2145B3 [ [ [ 2- PCT/US2005/016473
(di met hyl am no) et hyl Jam no] carbonyl ]-1H1, 2, 4-tri azol -
1 ylJ-4- fluorophenylJnmethyl]-4, 6, 7,
9-tetrahydro- 3- hydr oxy-9, 9- et hyl - 4- oxo-. Pal e
brown foam 1H NVR (300 MHz, CDCl13) b m 8.39 (1H,
s), 7. 8Bgipida/2.dc] [ D4 ogasne-8-cpr bqaqzzwzde? pramo#t H,

(n)ﬂifmg ?gny gﬂ’gf 4 %j ’ ‘%V:i"?etﬂ ,dh?jé’” 053"?‘?1’%)"9 goﬁé&'%ﬂ%{_ﬁ)dgco?’ 3[‘%% title

6 cOmpynd can 89 ptéplredsyom 125&1ﬁ@%ﬂlﬁ)}opﬂdﬂp@neﬂ1hdﬁxﬂ1me White
cal cd fpr C24H30N8O5F: 529.2323; found: 529

Exeaditse FNMB (R0 Mz, GDEls) & o BH7(1H, s\ &—PS:(l/H N/ T 6-0 Hz),
5 20,816 8905 16583, SCTALIRNG QL0473 ¢ B 10 -2

Nz 6[}Zz)[36[1 [(212 d,J=6. 6Hz) 3.99 (4H, s), 1.56 (6H, s). HRMS [M+H]" calcd for
hyl am n 2)ethy thyIamno]carbonyI]-IH—l24tr

|§zéi18113(§/4|1’ﬁ 26049688 oloMBIMA20R0RY 1 1- 4, 6, 7,

9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. Pale

brown foam 1H NWR (300 MHz, CDC13) 8 ppm 8.44 (1H,

s), 8.21 (1H, t, J= 6.5 HzExaBplg.667-7.58 (1H, m),

7.24-7.09 (2H, m), 4.48-4.45 (2H, m), 3.95 (4H, s),
10 3. 94-3.89

fonne: -

1H-1,2,4-Triazole-3-carboxylic acid, 1-[5-fluoro-2-[[[(4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxopyrimido[2,1-c][1,4] oxazin-2-

15 yl)carbonyl]amino]methyl]phenyl]-, methyl este. The title compound can be
prepared from intermediate 91. White solid. 'H-NMR (300 MHz, CDCl3) & ppm:
11.90 (1H, s), 8.49 (1H, s), 8.36 (1H, t, J= 6.2 Hz), 7.72 (1H, dd, /= 8.8, 5.9 Hz),
7.26-7.20 (1H, m), 7.14 (1H, dd, /= 8.4, 2,6 Hz), 4.49 (2H, d, /= 6.6 Hz), 4.01 (3H,
s), 3.98 (4H, s), 1.58 (6H, s). HRMS [M+H]+ calcd for Cy1HoNgOgE: 473.1585;

20  found: 473.1563. Anal calcd for Cy1Hy1NgOgF«0.5 H,O: C, 52.39; H, 4.61; N, 17.46;
F, 3.95; found: C, 52.14; H, 4.70; N, 17.41; F, 4.12.



(2H, m, 3.37-3.33 (2H, in), 2.91 (6H, s), 2.88 (3H,
s), 1.56 (6H, s). HRMS [ MtH] + cal cd for C25H32N8CHF:

wGaAR5248803 found: 543.2491. Anal cal cd for PCT/US2005/016473

5

10

15

20

25

C25H31N8OSFCF3CO2H: C, 45.20; H, 4.32; N, 14.54; F,
17.26; found: C, 45.13; H, 4, N, 14.74; F, 17.01.
10 Exanple 72 0 How NN O \ NNHNN F 0 15
Pyf~im do[ 2, 1-c] [ 1, 4] oxazi ne-2-carboxam de, N-[[4
fluoro-2-[3-[[(2- Example 61

hydr oxyet hyl ) am no] carbonyl J-1H1, 2, 4-triazol -1

yl ] phenyl ] net hyl J-4, 6, 7, 9-

t et rahydr o- 3- hydr oxy-9,9-di et hyl - 4-oxo-. Wite solid.
1H NWMR (300 MHz, CDgd 8 ppm 8.41 (1H, s), 8.32
(1H t, J=6.2 Hz), 7.63(LH dd, J= 8.4, 59 H),
7.20 (1H, dt, J = 8.4,N\2.)B Hz), 7.11 (1 H, dd, J =

8.4, 2.6 Hz), 4.52-4.50 (\2H, m,93. (4H, s), 20 3.78
(2H, t, J=5.1 Hz), 3.59 2 = OHz), 1.56 (6H,
s). HRVS [ M+H] + cal cd | C22K25N/706K: 502. 1850;

found: 502.1850. 25 WO 2085/ 118593 S2005/ 016473
236 Example 731 OOHS N~1 1 O H NO 5
Pyrim do[ 2, 1-cJ[ 1, 4] oxazi ne- 2- car boxamde, N-[(4
fluoro-2- iodophenyl)nethyl]-4, 6, 7,

9-t et rahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. The title

1H-1,2,4-Triazole-3-carboxylic acid, 1-[5-fluoro-2-[[[(4,6,7,9-tetrahydro-3-

hydroxy-9,9-dimethyl-4-oxopyrimido[2, 1-c] [1,4]oxazin-2-
yl)carbonyl]amino]methyl]phenyl]-. To a solution of example 60, 1H-1,2,4-triazole-

| 3-carboxylic acid, 1-[5-fluoro-2-[[[(4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-

oxopyrimido[2,1-c][1,4]oxazin-2-yl)carbonyl]amino]methyl]phenyl}-, methyl ester,
(2.156g, 4.6 mmol) in tetrahydrofuran (200 mL) and water (50 mL) at 0° C was
added lithium hydroxide monohydrate (0.58 g, 13.8 mmol). The mixture was stirred
at 0° C 2 h and at room temp for 1 h. The resulting solution was partitioned between
ethyl acetate and water. The aqueous phase was acidified with 1 N HCI and extracted
with ethyl acetate and CH,Cl,. The organic extracts were combined, dried (Na2SO4)
and concentrated to give the title compound as a white solid (2.05 g, 97% yield). 'H-
NMR (300 MHz, CDCl3) & ppm: 11.91 (1H, bs), 8.55 (1H, 5), 8.43 (1H, t, J= 6.6
Hz), 7.77 (1H, dd, J= 8.8, 5.9 Hz), 7.28-7.23 (1H, m), 7.16 (1H, dd, J= 8.0, 2.6 Hz),
4.47 (2H, d, J = 6.9 Hz), 3.98 (4H, s), 1.59 (6H, s). HRMS [M+H]" caled for
CooH2oNgOgE: 459.14285; found: 459.1442.

Examples 62-72

Examples 62-72 can be prepared from intermediate 61, 1H-1,2,4-triazole-3-
carboxylic acid, 1-[5-fluoro-2-[[[(4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxopyrimido[2,1-c][1,4]oxazin-2-yl)carbonyljamino]methyljphenyl]-, according to
the method described for the synthesis of example 62.



conmpound can be prepared frominternedi ate 174,
N-(4-fl uoro-2-i odobenzyl) - 3-

W@ bwnaydsexy) - 9, 9- di net hyl - 4- oxo- 4, 6, 7, 9- t et r ahpdr/UR2005/0M6473

10

15

20

ido[2,1-c] [1 ,4]oxazine-2- car boxai ni de. IHNVR 400 MHz
(CDC13) S ppm 1.63 (6H, s x CH3), 4.05 (4H, s, 2
10 x CH2), 4.63 (2H, d, 727-?Hz NCH2), 7.11 (1H,
m aromatic), 7.42 (1H, dd J =5.6 HzandJ:8.6
Hz, aromatic), 7.62 (1H, dexample6? 5 Hz and J = 8.1
Hz, aromatic), 8.20 (1H, broad t, NH), 11.82 (1H, S,
OH). HRVS (ESI) cal cul at ed for Cl7H18FI N304 [ MFH+]
474.0326; found: 47 280 15 Exanpl es 74-77 Exanpl es

74-77 can be prepaged m t he indicated internediates
by hydrogenol ysis wr4ri roacetl c acid nedi ated

hydr ol ysis. 20 Exanpl e 74NO N'O F HN-NO
Pyrimdo[2,1-c][1, 4]oxa2|r§\é20ar ox ide, N-[(5
fluoro[ 1,1 -bi phenyl)-2- e 06, 7,
9-tetrahydro- 3- hydr oxy- 9 |rre hyI xo- The title
conmpound WO 2005/ 118593, 82005/ 237 can be
prepared from i ntermedi at e 176 ;

N- (4-f 1 uoro- 2- phenyl - benzyl ) - 3- (benzyl

9, 9-di net hyl - 4- oxo-4, 6, 7, 9-tetrahydropyri m do[ 2, 1-c] |
1 4] oxazi ne-2-car boxam' de 1HNI\/R 400 WHz (CDC1l3) 8

3756 TR 2 b4l et N H ey 2
2 nrorpifo ?l}aﬂbonyg - [}, 4-84 2DBY Jtyg}?hen}lﬁ)%t@l] 1'5; 7, Pntetrahydro 3-

arorratlc H m aroma ICS

afwdraxy-89- cézmth)w—oxo& 1T6 s¢lutipn of example ﬁRl\léI (léﬁ §r1azole -3-

CALBAL 9" n[gﬁi@o';'é SRS LEharp HndRlRy-0.9 @Hithy1-4-
oxopyrimido[2,1-c][1,4]oxazin-2-yl)carbonyl]amino]methyl]phenyl]-, (0.0259 g,
0.057 mmol) in DMF (2mL), at 0° C, was added O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate (0.044 g, 0.115 mmol). The
solution was stirred at 0° C for 10 min before adding morpholine (0.025 mL, 0.285
mmol) after which it was stirred at room temp for 2 h. Purification by reverse phase
preparative HPLC chromatography (YMC Combiprep ODS-A, 30mm x 50mm,
MeOH/H,0/0.1% CF3;CO,H) gave the title compound as a white solid (0.015 g, 50%
yield). "H-NMR (500 MHz, CDCls) & ppm: 8.50 (1H, t, /= 6.9 Hz), 8.45 (1H, 5),
7.69 (1H, dd, J=8.7, 5.9 Hz), 7.22 (14, td, /= 8.2, 2,3 Hz), 7.13 (1H, dd, /= 8.2,
2.4 Hz), 4.49 (2H, s), 3.98 (4H, s), 3.88-3.72 (8H, m), 1.57 (6H, s). HRMS [M-+H]"
caled for CogHo7N7OgF: 528.20069; found: 528.2025.



H FNN 70
Pyrimdo[ 2, 1-c][1, 4] oxazi ne- 2- car bboxam de, N-[[4

WO bawsn 8523 ( 3- pyri di nyl ) phenyl ] net hyl J-4, 6, 7PCT/US2005/016473

10

15

20

9-tetrahydro- 3- hydroxy 9, 9-dinethyl-4-o0oxo-. 1HNVR 15
400 MHz (CDC13) 8 ppm 1.57 (6H, s, 2 x CH3), 4.04
(4H, s, 2 x CH2), 4.55 (2H, @303 =" 6.1 Hz, NCH2), 7.04
(1 H, dd,J:2.5HzandJ:91Hz arorratlc) 7.16
(1H m aromtic), 7.43 Examplaf3ar omatic), 7.49 (1H,

dd, J = 5.6 Hz and J = 8.6 Hz, aromatic), 7.52 (1 H,
broad t, NH), 7.71 (1 H m arormtic), 8.63 (1 H, in,
aromatic), 8.70 (1 H, aromatic), 11.84 (1H, s,
OH). HRVMS (ESI) calc ed for C22H22FN404 [ MkH+] : 20
425.1625; found: 425 16Dg-NExanple 76 N O 0 OH N-~~
I I O FI HNN70 W 003/ 118593 PCT/ US2005/ 016473
238 Pyrimdo[2,1-cJ[1, 4] dkazi ne-9- cdtboxani de, N-[[4
fl uoro-2-(2-nmet hoxy- 3- | di X, thyl]-4, 6,
7, 9-tetrahydro-3-hydro . 9+di net hyll - 4- oxo- .
Hydr ogenol ysis of inte ate 175NN
N- (4-fl uoro-2-(2-nmet hoxypyridin-3- b%zyl ) -
3- (benzyl oxy) - 9, 9- di net hyl - 4- oxo- 4, §,769-t et r ahydr opyr
imdo[2,1-c] [ 1,4] oxazine-2 5 carboxam de gave the
title rmterial as a white solid; np 227 C. 1HNWR 400

nmA qﬁ &2}4 xa@znéﬁ §0xamjrgl(e4ﬁ[?%33b?gag?’l_l
Nﬁ%%fthﬁlﬂ%?ﬂd)é&?‘%f%ﬂ] 18- FZZ’ t@a’z'!ﬂ ﬁj?lzizéﬂﬂum 81915&;1 meth []-4,6,7,9-
aromatic)
arasredy iy 3- hydmm—@f’ ﬂmemyl-éfamat P@? pul'ple@h@l PHNME (300 MHz,

and Y/

> D aino 134 Gat R PP TRy =520 P Ml e m
t 7. A, édZﬁ:éM 40@'2) 4147(2;—15d ljb@mh 3C95(4Hlﬂ; 3.24 (3H s),

aromat i ¢), OI_L?]] cal cul at ed
f6r15G§ZBTHQ)4ﬂ31ﬁ4(§6H[ ﬂ\)H-H'R]MS@MB‘ Egjcd fcﬁ‘&;ﬂ‘@gNM 486.19013; found:
B48ERks7.77

Example 64

_(\)g//o o)
HN
N
N, D

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[[4-fluoro-2-[3-
[[(methylsulfonyl)amino]carbonyl]-1H-1,2,4-triazol-1-yl]phenyl]methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. White solid. 'H-NMR (300 MHz, CDCl3)
d ppm: 8.52 (1H, s), 8.36 (1H, t, J= 6.8 Hz), 7.70 (1H, dd, /= 8.6, 5.7 Hz), 7.26-7.19
(1H, m), 7.13 (1H, dd, J= 8.4, 2.6 Hz), 4.46 (2H, d, J= 7.0 Hz), 3.95 (4H, s), 3.39



15 OINOOH N'O FNNHO
Pyrimdo[ 2, 1-cJ[ 1, 4] oxazi ne- 2- carboxam de, N-[[4
WO bawsn 8523 ( 6- met hoxy- 3- pyridi nyl ) phenyl Jret hyP¢FU$2065/016473

7, 9-tetrahydro-3-hydroxy 9, 9-dinethyl-4-o0xo0. 1HNMR

20 400 MHz (CDC13) 8 ppm 1.58 (6H, s, 2 x CH3), 4.02

(3H s OCH3) , 404(4H s §9<CI—|2) 455(2H d, J =
NCH2 ([ arona %

7(4@11 sx 1197 (o6l ). FIRMS B aeled SorLogbio b S Bgds #)found:

Tt g P v 80 S0 By R e 1505

(BH.23dounl: €,26Q2H4, 3.400NJ1E7/@ KB 4H7, aromatic), 8.17
(1H, d, J = 2.0 Hz, aromatic), 11.89 (1H, s, OH). 25
HRVS (ESI) cal cul ated for C23H24FNACH [ MrHH] :
455.1731; found: 455.1717.g %Qggg@g;/ 118593

PCT/ US2005/ 016473 239 Exanpl es 78-80 Exanples 78-80
can be prepared fromthe indicated internedi ates
according to the nethod described for exanple 78. 5
Exanple 78 HN O 0 GH ' FOHNN O 10

Pyri mido[ 2, 1- c] [ 1, 4] ®Kkaxi 2- car boxam de,

N-[[2-(1, 2-di hydr o- 2- ox Ag\?pyrldl nyl)-4

f1 uor ~ophenyl ] net hyl ] - 4N~

OH
9-t et rahydr o- 3- hydr oxy- 9 9 d| ne hyI 4- QKO- . A
sol ution of internediate N
N- (4- f | uor o- 2- ( 2- met hoxipysi di A- 3- Q Renzyl ) - 3-

F

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 4,6,7,9-tetrahydro-3-hydroxy-
10 N-[(1R)-2-hydroxy-1-phenylethyl]-9,9-dimethyl-4-oxo-. White solid. 'H-NMR (300
MHz, CDCl3) & ppm: 8.43 (1H, s), 8.20 (1H, t, /= 6.0 Hz), 7.64 (1H, dd, /=8.8, 5.9
Hz), 7.42-7.40 (1H, m), 7.26-7.19 (14, m), 7.11 (1H, dd, /= 8.0, 2.6 Hz), 4.53 (2H,
d, J=6.6 Hz), 3.99 (4H, s), 3.06 (3H, d, J=4.7 Hz), 1.56 (6H, s). HRMS [M+H]
caled for Cp HpsN7OsF: 472.1745; found: 472.1741. Anal calcd for CyH2oN-OsFE: C,
15  53.50; H, 4.70; N, 20.79; F, 4.03; found: C, 53.22; H, 4.51; N, 20.70; F, 4.01.

Example 66

20



(benzyl oxy) -9, 9- dunet hyl - 4- oxo0-4, 6, 7, 9-t et r ahydr opyri m
ido[2,1-c] [ 1,4] oxazine-2- carboxam de, (0.125 g,

w@2@3/1m5ed ) in acetonitrile (5 nl) was treat edP@i/UR2005/016473

10

15

20

sodi um 15 i odi de (0.090 g, O. 6 m nol ) and

chl orotrinmet hyl silane (0.45 3.5 mol), sealed in a
pressure resistant vessel & %eated at 80 Cfor 1.5
h. The m xture was dil uted MAth et hyl acetate washed

wi t h wBtrénidaffl 1af il oxaréne-Sewdexevise, Mrlhgdf-d@saceyl-1-

B R e U A R A

p@mmﬂdrw 6 50,9 imefB3) oxd. OBl dlics IH-ZNMRC(BIQO Mtz £DCL)
(2H broad, 20 ; aronatlc%
( ﬁppmd&% i, 9, $36 él)rfE 197 57 Hiz), Teschh Al =$.6577 I(Izl)H7 27721
. 5
TR g, 0% A2t 798, Aa8 ' rae g ot ), 3.94-

ax GEI@%H o), 271353 H( i)—ll SdotﬁHJ 3)=H2<Nf8 [ W3 cated £t gHaoNgOgF:
ronatl C br o {
ca A TR zéqymfié@é? q;q@zglﬁgiﬁ%%l b% G 5357; H, 5.29;

S 225 0p5 3 Of/ 473 240
Ealore . 73-2%&%&%%#%5@ 19 D2
Pyrimdo[ 2, 1-c] [ 1, 4] oxazi ne- 2- car boxami de,

N-[[2-(1, 6-di hydro-6-0x0 inyl)-4

fl uor ophenyl Jnet hyl J- 4, 63E’9£n¥ gj7

9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. The
title conpound can be prepared fromexanple 77. 1HNWVR
400 MHz (CDC13) 6 ppnl_iéiz (6H, s, 2 x CH3), 4.02

(3H, s, OCH3), 4. (4hy 4.55 (2H, d, J
= 6.6 Hz, NCH2), 95/(1 N J = Hz, aromatic),
7.00 (1H dd, J = e “anads 0 Hz, arommtic),
7.17 (1 H m aromatic), ~

J = 8.6 Hz, aromatic),

HY ddfHJ = 5.5 Hz and
- /HWQ 6 Hz,
aromatic), 7.71 (1H, broac 79 (1H, dd, J =
2.6 HZ and J = 9.1 Hz, @rone . H )
cal cul ated for C22H22FN4AO5 [ MFHH] 1. 1574; found:
441.15 70. 15 Exanple 80

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-[3-[[(2-
hydroxyethyl)methylamino] carbonyl]-1H-1,2,4-triazol-1-yl]phenyl]methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. White solid. '"H-NMR (300 MHz, CDCl;)
d ppm: 8.54 (1H, t, J= 7.3 Hz), 8.44 (1H, s), 7.66 (1H, dd, J= 8.8, 5.8 Hz), 7.21-7.09
(2H, m), 4.44 (2H, d, J=4.4 Hz), 3.93 (4H, s), 3.86-3.78 (2H, m), 3.70-3.65 (2H, m),
3.13 (3H, s), 1.94 (1H, bs), 1.55 (6H, s). HRMS [M+H]" caled for Cp3HyN7OgF:
516.2007; found: 516.2011. Anal calcd for Cp3H6N70g6F: C, 53.59; H, 5.08; N,
19.02; F, 3.68; found: C, 53.31; H, 5.06; N, 18.80; F, 3.60.



O NHO OHF x5?2y0 N~ NO Pyrimdo[2,1-cJ[1,
4] oxazi ne- 2- car boxam de, N-[[2-(1, 6-di hydro-6-oxo-2-

wQ@Qoopst1ssed nyl ) -4 fl uorophenyl Jnet hyl J-4, 6, 7,PCT/US2005/016473
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9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4 oxo-. The title
conmpound can be prepared fro 3
N—(4-f|uoro-2-(6-nethoxypyri n 2-
yI)benzyI)-S-(benzonxy) t hyl - 4-oxo0-4,6,7,9-te
t rahydr opyri mi do[ 2, 1- c][ mﬁP g%azine-z-carboxanide,
whi ch can be prepared according to the nethods WO
2005/ 118593 PCT/ US2005/ 016473 241 described for the
synthesis of inter rredl%t 175. "HNMR 400 MHz (CDC13) 8

(ppm: 1.62 (6H, X ), 4.04 (4H, s, 2 x CH2),
4.60 (2H, d, J=Hz,H , 6.38 (1 H d, J =17.0
Hz, arormtic), p-08&A1 H, dy = 9 0 Hz, aromatic),

7.14 (1 H dd, J = 2.5 HzNaH 15|§, arorratic)

7. 23 (1H, m aromatlc) 7.50 (1H d, J 6 Hz and J

5 8.6 Hz, aromatic), 7.58 /.%HzandJ
NH) . Exanpl es

:90I—|z arormtlc) 8.15 Nk
81-93 10 Exanpl es 81-93 «din e preparegg[ t he

i ndi cated internmedi ates by hydrogenol r
trifluoroacetic acid nediated hydrol ysis.9Exanpl e 81
IT-NNNNOOH N~1 10 FI / HN15 O

Pyrimdo[ 2,1-cJ[1, 4]oxazine-2-carboxamde, N[[4

i i 1 ] .
o IR ol 2 e

gqm nﬁtdnyl)su!lfon)dgbammo]l'dmbanﬂjl wdohﬁwmldad]zﬁénﬁ%ﬁéﬂéd
t 152, N
8?‘ oot e D) BRIy e O S LG AR By Mt

41 818813 2H, m), 7.68 (1H, dd, J=8.8, 5.9 Hz), 7.24-
tet ra %%djﬁjg&/gr‘l”rglg (Izllof)Q 1( 4] on;)azi ne( 22 car boxal ni de

1HNVRHELQ8), 08 (8Dad,3)=8. O 2 6 Hz), 4.39 (2H, s), 3.96 (4H, 5), 1.55 (6H, s).
HRMS [M+H] caled for CygHpaN707F,S: 616.1426; found: 616.1426. Anal calcd for
CoeH2sN,07F,S: C, 50.73; H, 3.76; N, 15.92; F, 6.17; found: C, 50.49; H, 3.66; N,
15.98;F, 6.12. -

Example 69

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[[4-fluoro-2-|. 3-[(4-methyl-1-
piperazinyl)carbonyl]-1H-1,2,4-triazol-1-yl]phenyl]methyl]-4, 6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-. Pale brown foam. 'H-NMR (300 MHz, CDCl3) & ppm:
8.43 (1H, s), 8.29 (1H, t, J = 6.8 Hz), 7.63 (1H, dd, J=8.4, 5.9 Hz), 7.25-7.19 (1H,



ppm 1.64 (6H s, 2 x CH3), 2.59 (3H, s, CH3), 4.04
(4H, s, 2 x CH2), 4.50 (2H, d, J = 7.1 Hz, NCH2), 7.1

W@ 245108893 J = 2.5 Hz and J = 8.6 Hz, aromati c)PCTUD05/016473
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(1H m aromatic), 7.72 (1H, dd, J = 6.0 Hz and J =
8.6 Hz, aromatic), 8.34 (1H, s, CH), 8.80 25 (1H,
broad t, NH), 12.11 (1H, s, G HRVS (ESI +)

cal cul at ed for C20H22FN6O4 NHI—;% 429.1687; fau
419, 167 6L H.\AS, 25659, 121@15@33 %r&ﬂsé 56008277 3-95444. 9), 5. 30 (4H,
E@?%hgéﬁ Sil\i ?Jt ?A P%b a2| n car]%msw %] %ﬁ}-c Ezlr CasHaoNsOsE:

f anzmﬁmﬁxammmu H:na]l.caléﬁ for C25H29N805Fo0 5CF3CO,H«0.5 HyO: C,

oub BT A AT N NSy B 1odh s Hy 4o, 15 6TRA4.45.

400 MHz (CDClS) S ppm 1.66 (6H s, 2 x CH3), 2.50
(3H, s, CH3), 4.04 (4H, s, 2 x CH2), 4.32 (2H, d, J =
7.0 Hz, NCH2), 7.05 (1 H, Bsgmple702.5 Hz and J = 8.1
Hz, aromatic), 7.27 (1H m aromatic), 7.70 (1H, dd, J
=6.1 Hz and J = 8.6 Hz, 10 aromatic), 8.04 (1H, s,
CH), 8.61 (1H, broad t, NHp, 11.90 (1H, s, OH). HRMVS
(ESI) calcul ated foy cgg 2FEN604 [ MrH+] : 429. 1687;
found: 429.1688. TE NFOOHI\ HONON/ N- N
N O 15 Pyrimdo[2, 1- c][ /bxa2| ne- 2- carboxam de,
N-[[2 fluoro-4-(3-nethyl- 1%\ 1, 2,04-10H azol -

yl) phenyl Jnet hyl J-4, 6, 7, e r abydr g< 3- bydroxy 9,
9-di et hyl - 4-oxo-. The t| ound/c n be prepared
frominternedi ate 153, N- uoro 4h( hyI 20 1
H1, 2, 4-triazol-1- yI)benzyI) 3- (benzyl 9 9- di et hy

| - 4- ox0-4,6,7,9

t et rahydropyri m do[ 2, 1-c] [ 1, 4] oxazi ne- 2- car boxam de. "

NMR 400 MHz ( CDC13) 6 ppm 1.61 (6H s 2 x CH3) ,

2.51 (3H, s, CH3), 05 (4H, s, 72 (2H, d,

J = Pyrzmzdo[Z 1- c][] 4]0xazzne—2 car boxamzde N- [ [2-[3 [[[2-
(dimethylamino)ethyl] amino] carbonyl]-1H-1,2,4-triazol-1-yl]-4-
Sfluorophenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. Pale brown
foam. 'H-NMR (300 MHz, CDCls) & ppm: 8.39 (1H, s), 7.58 (1H, dd, J=8.6, 5.7
Hz), 7.23-7.14 (1H, m), 7.09 (1H, dd, J= 8.4, 2.6 Hz), 4.50 (2H, s), 3.95 (4, 5), 3.84
(2H, t,J=5.5 Hz), 3.34 (2H, t, J = 6.0 Hz), 2.89 (6H, s), 1.55 (6H, s). HRMS

[M+H]" caled for CosH3oNgOsF: 529.2323; found: 529.2315.

Example 71

N
N{»



6.6 Hz, NCH2), 7.44-7.55 (3H, m aromatics), 7.94 (1H,
broad t, NH), 8.46 (1H, s, CH), 11.86 (1H, s, OH).

WORNE1(85% ) cal cul ated for C20H22FN604 [ MrH+] : PQBUS2005/016473
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429.1687: found: 429.1695. WD 2005/ 118593
PCT/ US2005/ 016473 243 Exanpj.e 84 N-S It NO OH H -
10 ENO 5 3

i mi_do[ 2, 1-¢] [.1, 4] oxazi ne- 2- i 4
{1 wor Bvaingde/3, 5T West s St eyt A TR -4, 6,
Zagzm%ﬂfy?c};ﬁiﬁ%%ﬂiéz@gﬂﬁi%]sea%?bon%r]dzm,tjm,wopngl].-z;- The

e’ conp can’be prepared frominternmediate 172,
JeorophbmBtmetRAT-1,627, Btettdbiydidi- Zdpilroty | ) GimettNthyarg-. Pale brown

- (benzyl oxy)-9, 9-dj | -4- - Y/ 7 -
Feson AR A0 s SDEI oo sR & 520 ol dim 419
= 195 (3H, &), 3.94-3.89

G 3SR, AT A Ao BaRibgl B Gt +
@) m), 34376138 22, ), 201681, 8), RS (@) 1-56.(6H, P1HRMS [M+H]
aromat i 5 H. LR, .ar [ . B2 H m
arlthaes Cprser 1A B gy St " o

. - ] SP) Ncak sy} Btigdd; Gsund: C, 45.13; H,
?f@}ﬂﬁfgéo,\gboﬁ%ﬁ mc]’:ﬁ%. ??%?h?oundza432. 1124, 15
BxbhyN,d483; F, N.ONH O OH N'51 O FHN. N70
Pyr~imdo[ 2, 1-cJ[ 1, 4] oxazi ne- 2-carboxarnide, N-[[4
fluoro-2-(1H pynazol -5- 20 yl)phenyl Jnet hyl J-4, 6,
7,9-tetrahydro-3-hydr oxyEfafhth Tt hyl - 4- oxo-. The
title conpound can be prepared frominternediate 177,
N-(4-fl uoro-2-(1H pyrazol - 5-

O
HN
HO\_,—/ //S/‘
N

N
p

N O OH
F Na N j
+

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[ 4-fluoro-2-[3-[[(2-
hydroxyethyl)amino] carbonyl]-1H-1,2,4-triazol-1-yl]phenyl] methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. White solid. '"H-NMR (300 MHz, CDCls)
8 ppm: 8.41 (1H, s), 8.32 (1H, t, J= 6.2 Hz), 7.63 (1H, dd, J=8.4,5.9 Hz), 7.20 (1H,
dt, J=8.4,2.6 Hz), 7.11 (1H, dd, J= 8.4, 2.6 Hz), 4.52-4.50 (2H, m), 3.95 (4H, s),

3.78 (2H, t,J=5.1 Hz), 3.59 (2H, t, J=5.1 Hz), 1.56 (6H, s). HRMS [M+H]+ caled
for CyyHasN7OgF: 502.1850; found: 502.1850.



yl ) benzyl) - 3- (benzyl oxy) -9, 9-di net hyl - 4-ox0-4,6,7,9-te
trahydropyri mdo[ 2, 1- c][1, 4] oxazi ne- 2- car boxam de.

WA BNMRISSAD MHz (CDCL3) 6 ppm 1.59 (6H, s, 2 XPCIZHS)0P5/016473
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4.03 (4H, s, 2 x CH2), 4.67 (2H, d, J = 6.6 Hz, NCH2),
6.65 (1H, d, J = 2.5 Hz, WD 2005/118593

PCT/ US2005/ 016473 244 CH), #3397 (1H, m aromatic),
7.31 (1H, dd, J = 2.5 Hz and J = 9.8 Hz, aromatic),
7.56 (1H, dd, J = 5.8 Hz Bxaaplr B 8.3 Hz, aromatic),
7.75 (1H, d, J = 2.5 Hz, CH), 9.22 (1 H broad t,
NH), 10.33 (1H, broad, NH), 12.2 (1H, s, OH). HRVB

(EST) cal cul ated for C20FQthBD4 Ni-H+] © 414, 1578,;
found: 414.1560. 5 Exa )%bﬂp\(@-( N~~1 10 F
\ HN O 10 Pyri nido[ 2, [1N4] %az[ ne- 2- car boxani de,
N-[[ 4f | uor o- 2- (5- net oxazol nyl]nethyl] 4,
6, 7, 9-tetrahydro-3-hydroxy-9, net hyl - 4- oxo-. The
title conpound can be prepared f nternedlate 173,
N- (4-fl uoro-2-(5-nethyl oxazol -

yl ) benzyl) - 3- (benzyl oxy) -9, 9- dlnethyl 4- 0x0-4,6,7,9-te
trahydyro

c][ 1. R T 91 [ gz 6 ORI A5 Wyoeetcis) 6
E’B%plfﬂenﬁg}wét@%ﬁé 7.9ty &}?/d%'@)hydr?mﬂ?@ Q%etﬁyl 4:175&)- T‘ﬁe @iile
(dshpasind Ci) be prepare@fmm mtermeding 114 N- (74 @qoremodabeml) 3-
S(bfnaiogag) %—dlm%hgl-{-gom g %ﬁétfa%&dxgﬁ%&eécﬁ? 1 bcﬁ @ éﬂgt])xazme-Z-
NErboxahdde SHNMR 480 VD (CHBVFS @F&f 1.63abEyS, ame@ngm 05 (4H, s, 2

C21H22FNACH [ MrHH] :  429. 1574 und: 429. 1564,
Ex &), & 687(2H, 4, NF 70l B NQHL), 711 16LH, m, proxpati), §-42 (lH dd,J=5.6

Hz and J = 8.6 Hz, aromatic), 7.62 (1H, dd, J = 2.5 Hz and J = 8.1 Hz, aromatic), 8.20
(1H, broad t, NH), 11.82 (1H, s, OH). HRMS (ESI+) calculated for Ci7H1gFIN304
[M+H']: 474.0326; found: 474.0328.

Examples 74-77

Examples 74-77 can be prepared from the indicated intermediates by

hydrogenolysis or trifluoroacetic acid mediated hydrolysis.

Example 74

I OOH

F O N;:N]

Pyrimido[2,1-c] [1,4] oxazine-2-carboxamide, N-[(5-fluoro[1,1'-biphenyl]-2-
yl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title compound



WD 2005/ 118593 PCT/ US2005/ 016473 245
Pyrimdo[ 2, 1-c][1, 4] oxazine-2-carboxam de,

WOR(op2185e3 hyl ami no) - 4- fl uor ophenyl Jrret hyl J- 4, PGT/US2005/016473
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9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. The title
compound can be prepared frominternediate 170,

N (2- (et hyl ami no) - 4- 237

fl uor obenzyl ) - 3- (ben | oxy) -9, 9-di net hyl - 4- oxo- 9

- ¢an begpryphted Elf:)]in[ﬁl@ﬁp ligted 76, N (4 fluoro-2-p enyl—benzyl) 3- (benzyloxy)

Ch btk RRALRE 4y, 9?%8%1%@9@1@8% AP 4B fmice

H), 4. ,8,2. 4.5
C@NM%M@W&HCD%%% 5@§6I€[45H{2 1’%@ %)r ; ééﬁ@f@)& 5,2.:0@H,), 4.56

g(Zﬁ 81, 37 (@Hz, NCHa), Grﬁtﬁlkfsﬂd = 2(5 I(Izwnd I38;3 I:Izg)remstl(r)ﬂ 09

Pty By T3 OB Bomale§7 255 1AM, brooiks ana N,

C196R4ENAOOH)MARMS (B9ID) dal@Aated @il HAPK:QF M+HIP 424.1673;
Example 88 . HO OH N~\I O FI1 / HN- NO 15
Pﬁ‘?ﬁnﬁlﬁ%ﬂ@@ cJ[l 4] oxazi ne- 2- car boxam i de,

N-[ (2-ethynyl -4- fluorophenyl)nethylJ-4, 6, 7,
9-tetrahydro- 3- hydr oxy-9, 9-di nmet hyl -4-oxo-. The title
conmpound can be prepared fEgamplat7/8r nedi ate 179,

N- (2- et hynyl - 4-fl uor obenzyl) - 3-

(benzyl oxy) -9, 9-di net hyl - 4- oxo-4, 6, 7, 9-tetrahydropyri m
ido[2,1-c] [,4] oxazine-2Zy,carboxam de. 1HNVR 400 MHz
(CDC13) 8 ppm 1.61 (6H] 2 x CH3), 3.46 (1H, s, 20
CH), 4.04 (4H, s, 2 x , 4.7% (X d, J = 6.5 Hz,
NCH2), 7.1 (1H, m aromatl c) .26l (1lpH dd, J = 2.5
Hz and J 8.5 Hz, aron® ,'Y (¥H dd, J = 5.6
Hz and J 8.6 Hz, et c), 8. M H broad t, NH),
11.92 (1H, s, OH). H I\/IS (ESI) cal_cul ated for
C19H19FN304 [I\/H—|+]. 372.1360; found: 2.1345. WO
2005/ 118593 PCT/ US2005/ 016473 246 Exanple 89 OH 0 CH

I III—‘

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-(3-
pyridinyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-. 'THNMR
400 MHz (CDCls) & ppm: 1.57 (6H, s, 2 x CHs), 4.04 (4H, s, 2 x CHy), 4.55 (2H, d,J
= 6.1 Hz, NCH,), 7.04 (1H, dd, J =2.5 Hz and J = 9.1 Hz, aromatic), 7.16 (1H, m,
aromatic), 7.43 (1H, m, aromatic), 7.49 (1H, dd, J = 5.6 Hz and J = 8.6 Hz, aromatic),
7.52 (1H, broad t, NH), 7.71 (1H, m, aromatic), 8.63 (1H, m, aromatic), 8.70 (1H, m,
aromatic),11.84 (1H, s, OH). HRMS (EST") calculated for CoyHpuFN4O4 [M+H':
425.1625; found: 425.1616.

Example 76

X
l /

O OH
N)k(kfo
H

Na N

~



H~\I O F/ NNO 5
Pyrimdo[ 2, 1-cJ[ 1, 4] oxazi ne- 2- carboxam de, N-[[4

WO bawsn 8523 ( 3- hydr oxy- 1- propynyl ) phenyl Jnet hyl REBUSHN5/016473
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7, 9-tetrahydro- 3-hydroxy-9, 9-dinethyl-4-oxo-. The

t|tIe compound can be prepared frominternedi ate 182,
N-(4-fluoro-2-(3 238

hydr oxypr op- 1- ynyl ) benzyl ) - 3- (benzyl oxy) - 9, 9- di net hyl -
4¥0X0 %’gzamr; ag’2¥7 2'9[; 4]0xazymg-2 cagboxam)z/de 1\}/ [4ﬂuor0—2—(2-meythoxy-3-

B T e
S{:H?gro(ggrﬁ'&ﬂl(s;é 6§|1n£amea1ake 2 N- (Mﬂﬁcﬁo(ﬂ{ﬂ, mbﬂmasﬂp}mdnﬁﬁ@l)benzyl)

aPdFRET )2 G- ho T -stgty ool e 4gazine-2-

arAREe elvhels %hma‘é%aagé i o 3337 7 BaRgiR g0 e
gtﬁ@cisﬁslﬁpm: alsaEt eh £ OHFAMABANGOOCEY): Mt (4,52 % CHy),

found: 402.1463. 15 Exanpl e 90 0 O OH
/ 4143|(2H|rb1@a¢> WCRE), ROTAOH, b 1py2. 5 AR ascs] fa, aromatic), 7.03

(R, P70 SRR S, Ml T el Bromatip) 7 43,1, 0.

7 L5 H@tahdhytdg 61&; bx)oﬁ{am)g 7%3 9QH, dd,r’fEt mﬂ Hﬂami(b— g. 1T]|‘IE,

t|tIe conpound can [re aredfromlntermsd|ate 183,
3afopuatic), r9[J57 (1H, broad t, NEI) 28 (1H, dd, J = 2.5 Hz and J = 5.0 Hz, aromatic),

( zyl

yﬁﬁ%@?ﬁzy S g S S N2 L P s aRat,
PERUNIS20RD7IN6473 247

2- car boxam do) net hyI ) - 5-f 1 uor ophenyl ] pr op- 2- ynyl

met hanesul fonate. ' HNVR 400 MHz (CDCl13) S ppm 1.62
(6H, s, 2 x CH3), 3.16 (3HEx§me'f37) 4.05 (4H, s, 2 x
CH2), 4.72 (2H, d, J = : 5.12 (2H, s,

oCH2), 7.12 (1H, m arorratlc), 7.21 ’(1H, dd, J = 2.6
Hz and J = 8.6 Hz, aromatic), 7.45 (1H dd, J = 5.1 Hz
and J = 8.6 o
)
7~ O OH
O
N\N

: %J

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-(6-methoxy-3-
pyridinyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo. 'THNMR
400 MHz (CDCl3) 8 ppm: 1.58 (6H, s, 2 x CHs), 4.02 (3H, s, OCH3), 4.04 (4H, s, 2 x
CHy), 4.55 (2H, d, J = 6.1 Hz, NCHy), 6.87 (1H, d, J = 9.0 Hz, aromatic), 7.01 (1H,
dd, J=2.0 Hz and J = 9.0 Hz, aromatic), 7.12 (1H, m, aromatic), 7.46 (1H, dd, J =
5.5 Hz and J = 8.6 Hz, aromatic), 7.55 (1H, broad t, NH), 7.60 (1H, dd, J =2.0 Hz
and J = 8.6 Hz, aromatic), 8.17 (1H, d, J = 2.0 Hz, aromatic), 11.89 (1H, s, OH).
HRMS (EST") calculated for Co3HpsFN4Os [M+H]: 455.1731; found: 455.1717.



5 Hz, aromatic), 8.03 (1H, broad t, NH). Exanple 91 0
OHO FI / HN~-NO 10 Pyrimdo[2,1-cJ[1,

W@ l@gamsae- 2- car boxam de, N-[[2-[3-(di met hyl anP@DVUSA05/016473
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propynyl J-4 fluorophenyl]nethylJ-4, 6, 7,
9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. The
title conpound can be preparé@9fron1internediate 184,
N-(2-(3 (dinethylam no )prop- 1
-ynyl ) - 4-f | uor obenzyl ) - 3 ExampéasZAPr&ky) - 9,
9- di net hyl - 4- oxo- 15
4,6,7,9-tetrahydropyrimdo[ 2, 1-c][1, 4] oxazi ne- 2- car box
am de. Exh@plek 7B-S0canpe phsharedefBorh 80 iatieated $ntdrmediates according
trifluoroacetic acid salt. 1HNWVR 400 MHz (CDC13) 8
phihe meghod despribed fopexangnlgy8. 3 03 (6H, s, 2 x CH3),
4.06 (4H, s, 2 x CH2), 4.23 (2H, s, NCH2), 4.75 (2H,
d, J =6.0 Hz, NCH2), 7.16 (1 H, in, aromatic), 7.24
(1 H dd, J = 2.5 Hz and BxampeG8Hz, aromatic), 7.42
(1H, dd, J = 5.6 Hz and J = 8.6 Hz, aromatic), 8.04
(1H, 20 broad t, NH). HRMS (ESI) cal cul ated for
C22H26FN404 [ MtH+] @ 429,438; found: 429.1917. WD
2005/ 118593 PCT/ US2005/016
OH ~Tr0 NO 5 PN
Pyrimdo[ 2, 1-c][1, 4] oxazi - ca bokxamde, N-[[4
fluoro-2-[3- (nethyl sul )= ~

6, , N

propynyl]phenlenethyb, N
9-tetrahydro- 3- hydroxy-9, 9- dineL%EL;g-oxo-. The
0

73 248 Exanmple 92 OS(r) O
O OH

title conpound can be prepared fr ernedi ate 186,
N-(4- fluoro-2-(3

- (met hyl sul f onyl ) prop-1-ynyl ) benzyl ) - 3- (benzyl oxy) -9, 9

- di et hyl - 4- oxo- , _ .

4, 6, 7, SIriEvdRdRyaeldhi exeriaerPcabenida NsklZy (Iried By digr 56%0-3-

;“E@i'_ig??d) é%“ﬁ?é%ywzeg%? %@%%}[a?)&%?mgfzﬂzg@%-%@éthyg4 -~0X0-.
A solution of intermediate 175, N-(4-fluoro-2-(2-methoxypyridin-3-yl)benzyl)-3-
(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-
carboxamide, (0.125 g, 0.23 mmol) in acetonitrile (5 ml) was treated with sodium
iodide (0.090 g, 0.6 mmol) and chlorotrimethylsilane (0.45 ml, 3.5 mmol), sealed in a
pressure resistant vessel and heated at 80 °C for 1.5 h. The mixture was diluted with
ethyl acetate washed with water and brine then dried over anhydrous magnesium
sulfate. Filtratiqn and removal of solvent provided the title compound. "HNMR 400
MHz (CDCl3) 6 ppm: 1.60 (6H, s, 2 x CHj3), 4.03 (4H, s, 2 x CH), 4.5 (2H, broad,
NCHy), 6.47 (1H, m, aromatic), 6.95 (1H, dd, J =2 Hz and J = 9 Hz, aromatic), 7.12
(1H, m, aromatic), 7.45 (1H, dd, J =2 Hz and J = 7 Hz, aromatic), 7.50 (1H, dd, J=6
Hz and J =9 Hgz, aromatic), 7.53 (1H, dd, J =2 Hz and J = 7 Hz, aromatic), 8.64 (1H,
broad t, NH). HRMS (ESI+) calculated for CypHoFN4O5 [M+H+]: 441.1574; found:
441.1585.



Wd 2005818694+, aromatic), 7.49 (1 H, dd, J
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4.17 (2H, s, SCH2), 4.70 (2H, d, J = 6.0
d

Hz, NCH2),
7.12 (1H, m aromatic), 7.21 (1 H, d =

2.5 Hz and
5. 6P¢Us2Vd5/(16473
= 8.6 Hz, aromatic), 8.16 (1H, broad t, NH)., 11.99
(1H, s, OH). HRVMS (ESf) calculated for C21H23FN306S
[ MbH+] @ 464.1292; found: 46424971. 15 Exanple 93 C-
~10SO0OOH \ N~I 1 O FI / HNO 20 W
2005/ 118593 PCT/ US2005/ 016Zxp810194d
Pyrirido[2,1-c][1, 4] oxazi ne-2-carboxamide, N[[4
fiuoro-2-[3-(tetrahydro- 1, 1-dioxido-2H 1, 2-thiazin-2
yl)-1 -propynyl Jphenyl Jn@t hyl J-4, 6, 7, 9-tetrahydr
0- 3- hydr oxy-9, 9-di net by - 4- oxo-. 1HNVR 400 Mz
(CDC13) b ppm 1.63 (6K NH2 x CH3), 1.86 (2H, m
CH2), 2.28 (2H, m CH2)N\8. 11 ( H, CH2) 3.53 (2H,
m CH2), 5 4.05 (4H, s, xCH2 (2H, s NCH2) ,
4.73 (2H, d, J = 6.0 NeA N ‘1
aromatic), 7.17 (1 H, d NandJ—8.6 Hz,
aromatic), 7.47 (1 HF dd; 56 nd J = 8.6 Hz,
aromatic), 8.12 (1H, broad t, NH). le 94 10 O NH
0OOH NY--f O HNN O Pyrimdo[271-¢c][1,
4] oxazi ne- 2- car boxam de, 4, 6,
9-t et rahydr o- 3- hydr oxy
9, 9- di Retitmidof 31 ay b, Mol azitphenyboasatideniit/y @1(hptdkydrTigeoxo-3-
t }J)t/rlzgznyl)) 4—]? uor ophe%r/} ]neeethyl] -4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-.
The title compound can be prepared from example 77. "HNMR 400 MHz (CDCl3) &
ppm: 1.59 (6H, s, 2 x CH3), 4.02 (3H, s, OCHs), 4.05 (4H, s, 2 x CHy), 4.55 (2H, 4, J
= 6.6 Hz, NCH,), 6.95 (1H, d, J = 9.0 Hz, aromatic), 7.00 (1H, dd, J=2.6 Hz and J =
9.0 Hz, aromatic), 7.17 (1H, m, aromatic), 7.46 (1H, dd, J=5.5 Hz and ] = 8.6 Hz,
aromatic), 7.63 (1H, d, J = 2.6 Hz, aromatic), 7.71 (1H, broad t, NH), 7.79 (1H, dd, J
=2.6 Hz and J = 9.1 Hz, aromatic). HRMS (ESF) calculated for CooH22FN4Os5

[M+H"]: 441.1574; found: 441.1570.

J

Example 80
= O
- NH o OH

O
N\N

: 9@

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-(1,6-dihydro-6-oxo-2-
pyridinyl)-4-fluorophenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxo-. The title compound can be prepared from N-(4-fluoro-2-(6-methoxypyridin-2-
yl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[2,1-

c][1,4]oxazine-2-carboxamide, which can be prepared according to the methods



15 prepared frominternedi ate 25, ethyl
3- hydroxy-9, 9-di net hyl - 4- oxo-4, 6, 7, 9-

W@ edosakspely opyri m do[ 2, 1-c] [ 1,4] oxazi ne-2- capr@DKyloas/e16473
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and 7-(am nonet hyl )i ndolin-2 one according to the

nmet hods descri bed for exanpl 1, 19 and 20. 1H NMR

(500 MHz, DWBC>d6) 6 ppm 1 (s, 6), 3.50 (s, 2),

3.83 é 3.97 (m. . 2), ,%&q 6.9-7.13

(dver Sibfi Mg Sty oRjratrnegisgen ¢80 Mtz BGDGE) & (ppm):

T FE i PR A0S G S 2 C R R R = A 38
2@%/@1&5}93 ERCTRUBEODSI(B16A73, 1290 Wykamala) 2114 GIH. 14, 1=2.5
HE By Bra L H ey 23 QI 1 atonitic), 750 (LH, dd, = 5.6 Hz and J

9=-tged H%%ﬁﬁné) hydrepyad s 97 ORI = 6.09%8 arorfutic), 8.15 (1H,

solution of Infermedi até 4,

Nbxosd ft| NH).o- 2- hydroxybenzyl) 3- (benzyl oxy) -9, 9-

di net hyl - 4-oxo-4, 6,7,9-tetrahydropyrimdo [2,1-c] [

1, 4] oxazi ne-2-carboxamde, 5 (0.070 g, 0.154 mmol) in
di chl oroi nethane (3 n) andndpldsfdiuey oacetic acid (3
m.) was stirred for 2 hours. The solvent was then
removed in vacuo and the resulting residue dissolved

in eth I I.on
vvashed%\%(vl I?‘ﬁ?e%%gegﬁ CEE@F%%%{G%_%%% %évégrn%g%l [ uar%eS by
styd@dpenolydiesr thiflubeaedic abrl memhtemdfoem ed by rotary
evaporator and the crude product purified by reverse
phase preparative HPLC, 10 (018 30% 40%

CH3CN H20- 0. 1% CF3CO2H) . t)/ cont ai ni ng product
were concentrated by rotary evaporator and the
resul ti ng aqueous suspension extracted wth ethyl
acetate (3 x 50 nL). The conbi ned organic | ayers were
dried (sodium sulfate))&N|tered, and concentrated to
dryness by rotary evap Qbr The resi due was
triturated with ether ani drledCIn @cuo to give the
title conpound as a whit ONI\/R(SOOM—|Z

d6- Acetone) 6 ppm 11.9 H, L\#) (2H, s), 8.98
(1H, br s), 7.23 (1 & J= .63 (1H, dd,

J=8.2, 2.4 Hz), 6.57 (1 H, dt, J .4 Hz), 4.53
(2H, d, J6.7 Hz), 4.05 (2H, d, J5. , 3.90 (2H t,

J=5.2 Hz), 1.55 (6H, s); HRVS [M-H] + cal cd for
C17H19N305F: 364.13088; found: 364.1302.

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-(3-methyl-1H-
1,2,4-triazol-1-yl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-.
The title compound can be prepared from intermediate 152, N-(4-fluoro-2-(3-methyl-
1H-1,2,4-triazol-1 -yl)benzyl)-3-(benzyloxy)—9,9-dimethy1—4-oxo-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide "HNMR 400 MHz (CDCls) &
ppm: 1.64 (6H, s, 2 x CHs), 2.59 (3H, s, CHs), 4.04 (4H, s, 2 x CHj), 4.50 (2H, d, J =
7.1 Hz, NCHy), 7.1 (1H, dd, J = 2.5 Hz and J = 8.6 Hz, aromatic), 7.20 (1H, m,
aromatic), 7.72 (1H, dd, J = 6.0 Hz and J = 8.6 Hz, aromatic), 8.34 (1H, s, CH), 8.80
(1H, broad t, NH), 12.11 (1H, s, OH). HRMS (ESI+) calculated for CgH2,FNgO4
[M+H"]: 429.1687; found: 429.1675.



20 Exanple 96 OOH (Y*1rO ON, NF ~-ONO Carbamc
acid, diinethyl-, S fluoro-2-[[[(4, 6, 7,

w®2aq0et11883y/dr o- 3- hydrox), -9, 9- 25 PCT/US2005/016473
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25

di met hyl - 4- oxopyri m do[ 2, 1-c][1, 4]oxazin-2

yl) carbonyl Jam noJnet hyl Jphenyl ester. The title
compound can be prepared fro 42nt er medi at e 158,

di met hyl -carbami c acid 2-

{[ (3-benzyl oxy-9, 9- di net hyExampla§24, 6, 7, 9-t et r ahydr o- p
yrimdo[ 2,1

c][1, 4] oxazi ne- 2- car bonyl ) - am no] - net hyl } - 5-f | uor o- phe

nyl ester according to el et hod descri bed for

exanpl e 95. Wite crystnl I)ule povvder 1H NMR ( CDC13,

251 MHz) b ppm
1.56 (6H, s, M), 2.96, 220 3.99 (4H, s,

CH2), 4.51 (2H, d, J .85 (1H, dd, J =
2.5 Hz, 9 Hz, CH), 6.87 N 235 Hz, 8.3 Hz,
Ar-H), 7.37 (1H, dd, J:6.5Hz . , Ar-H), 8.05

(1H, brt, J =5 Hz, NH), 12.0 (1H, € OH); 13C NW\R
(CDC13, 125.77 Hz) 6 ppm 27.90 (CH3), 36.68, 36.92 5
(2s, NCH3), 37.80 (NCH2), 43.14 (NCH2), 58.20

(OCH2 oy _IH-
(o5 19)}%;17%?0 Q?J,ﬂ’ ?&aéﬁe . éal@w%z&edzv g/zzjh%% Ui(5 ;%yz 1H.
122, B&idzd]-1-Y)phSubméahy Y., Zlﬁletﬂzﬁydm hﬁdl 0@2{-9 93dmze@'zy@-4 -0X0-.

By o Sl o

10585 o P A 08 g .
6{E3a15np1pm), 7.2N (Mg @5{promatiz, 7ZZKB(1iH'; dd(k 5.10Hx 204 - &DHz,

seroirwci DRI o7t (Tl Ripee T (g 508y mrwes

(1)%E§17‘) c AR ARRY €or, HLFNGOD [NHHH 2409 N687; fohndP425.1688. H N

Example 83

F O OH

Beates
N>;I<I Ji j

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-fluoro-4-(3-methyl-1H-
1,2,4-triazol-1-yl)phenyl]methyl]-4, 6,7, 9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-.
The title compound can be prepared from intermediate 153, N-(2-fluoro-4-(3-methyl-
1H-1,2,4-triazol-1-yD)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-ox0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide. "HNMR 400 MHz (CDCls) &
ppm: 1.61 (6H, s, 2 x CHs), 2.51 (3H, s, CH3), 4.05 (4H, s, 2 x CHy), 4.72 2H, d, T =
6.6 Hz, NCH,), 7.44-7.55 (3H, m, aromatics), 7.94 (1H, broad t, NH), 8.46 (111, s,
CH), 11.86 (1H, s, OH). HRMS (EST") calculated for CooHxFNsO4 [M+H:
429.1687; found: 429.1695.



Pyrimdo[2,1-c][1, 4]oxazine-2-carboxarnide, N[[4
fluoro-2-[2-

W@ pshydsadn no) - 2- oxoet hoxy] phenyl ] net hyl ] -4, 6PCTUS2005/016473
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9-tetrahydr o-3-hydroxy-9, 9 20 dinethyl-4-o0xo-. A
solution of internedi ate 144,

N- (4-fl uoro-2- hydr oxybenzyl) 254

(benzyl oxy) -9, 9- di net hyl - 4- oxo- 4, 6, 7, 9-t et r ahydropyrim
ido[2,1-c] [ 1,4] oxazine- Examldﬁlgéxam de (0.150 g,

0. 331 mmol) and sodi um hydri de (0.015 g, 0.37 mol,

60% oil dispersion) in anhydrous dinethylfornmam de (4
m.) was stirred for 5 ranStes under a nitrogen

at nosphere. The reactiof M xture was treated with

2-chl oro-N 25 net hyl acet di ni de ¢34 g, 0.50 nmol),
and stirred for an addi g O Sol vent was
renoved by rotary evapo or, Handl t he resul ti ng
residue purified by shor ilica gel
chromat ography (ethyl acetate). Thel fractions

contai ni ng product were conbined n@® concentrated to
dryness. The residue was dissolved in WO 2005/ 118593
PCT/ US2005/ 016473 252 di chl or omet hane (5 nl) and
triflu oKl 3_
Sol ve nt%) Pl%%f emov ZI gj&grlg%grc%?g({/x%%%?%?g{m nuo;(t) IZ>e(q(:2|rjl'1 de
ptloddxatolv@ﬂ)phenjzlﬂmaﬁhﬂg]—% 7 9-tetmahmidnoFely dvaby - dofiet@BE%-oxo-.

£ IRE P compoutd e bRy SR i E Y g3 (g3
( TRy 1)DAngYI5L 3659 biokdiey15- ,ywiasa
thiddia yl)b 2&13&{ Zgﬂfxyﬁfg) i tl@yl) SPS

white powd

m 11.92
( 1¢trahsr91mpyrxmmp[% 14q][ Lt4]oxpzine2-rprpoxamiy. &E&{IRMO}),MHMDMSO-

560 Rt T-9h {0 o7 O, g {210 pihad ™ sto) D6 a proa) ),
444651 (QI?IHd 2%—6 7 Bz Q@CI(I“)HV 39)(1H2m9§r0(r%g((3:)i zSSJ(Tl“I f, Blnatic), 7.62

¢ NVR (12
e s o L . s, o).

1369 50 egutacl dondori g i Jas2ygtdBuncigsg 124

67.46, 58.15, 43.24, 38.19, 28.08, 25.83. HRVS [ MtH] +
cal cd for C20H24N406F: 435.1680; found: 435.1668.
Exanple 98 15 iNO 0 OH OBERgmPIe|85] / H O F N O
Pyrimdo[2,1-c][1, 4]oxazine-2-carboxam de,
N-[[ 2-[ 2- (di net hyl ami no) - 2-

=N

L NH OH

O

F “s['“j

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-(1H-pyrazol-5-
vlphenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be prepared from intermediate 177, N-(4-fluoro-2-(1H-pyrazol-5-
yl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxamide. "HNMR 400 MHz (CDCls) & ppm: 1.59 (6H, s, 2 x
CHs), 4.03 (4H, s, 2 x CH,), 4.67 (2H, d, J = 6.6 Hz, NCH,), 6.65 (1H, d, J=2.5 Hz,



oxoet hoxyJ-4 fl uorophenyl Jnet hyl J-4, 6, 7,
9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4 20 oxo-. The

W paosa18se:pound can be prepared from i nter nedi BEBEUI2DM5/016473
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N-(4-fl uoro-2-

hydr oxybenzyl ) - 3- (benzyl oxy) -9, 9- di net hyl - 4- oxo-4, 6, 7,
9-tetrahydropyrimdo[ 2, 1- C]Ff?4]oxazine-2-carboxan1de
according to the nmethod described for exanple 97.

VEHD./-Pbidbrm, aremaid, (8001 Hudd, ) E13c1 By agd g8 Hz, gromatic), 7.56

( rSk, 1 .65 Hz) 1774 3L

g 52 e k1 by i 180 T3 hfee G 920
(Bddad BNy 10,33 X0H36r0ad, NK), Hi2)2, (181, §60HRHIR SIS, (BEI§2alcdHtied for
d, J=6.,10 F%K,_A.OO (4H, s), 3.06 h&EL s), 3.01 (3H,
s$20H BB QuéMIE): A1 TRV A 470z, CDC13) 8 ppm

168. 25, 166.62, 164.23, 162.27, 158.02, 157. 39,

151. 36, 146.39, 131.25, 131.18, 125.95, 122.23, WD

2005/ 118593 PCT/ US2005/ 016B%3nple868 122. 20, 108. 25,

108. 08, 100.47, 100.27, 76.03, 66.24, 58.22, 43.15,

38.59, 36.07, 35.77, 27.94. HRVMS [ MtH] + cal cd for
C21H26N406F: 449. 18365\ found: 449.1837. Exanple 99 5

O- VNrOOOH OI \ 0 I 1 O\ F/ N N7Ql

4- Mor phol i necar boxyl i c @QgiM, 5 o

fluoro-2-[[[(4, 6,7, 9-tetnahydrof3- hydraoxy-

9, 9-di et hyl - 4- oxopyri myohRelZ A C ~FHxazi n- 2

yl ) carbonyl ] am no] net h enyl Q0 ggter. The title
conmpound can be prepafed™frominter hate 144,
N-(4-fluoro-2
hydroxybenzyl)-s-(benzyloxy)-9,9-diné&hyl-4-oxo-4,6,7,
9-tetrahydropyrimdo[2,1- c][1, 4] oxazi ne-2-car boxam de
according to the nmethod descri bed for exanple 97.

Wi t e pomBigda /21 IR dxadiRe-Wrdtrbdiloiilide, N8/ [@pord-2-Olmethyl-2-
(1H, br s), 7.96 (1H t, J=5.34 Hz), 7.38 (1H, dd, :
Jgram! l)@hefwbﬁze)f{?ylgﬁ‘gﬁyl ?iq’-tra’wff':o-é—ésdm,y-ﬁ’z?-dw4@)(:4-@.087“16 title

Sty ke S e s 20 o b

3 yBBerzy DB -(hzyloky)-4,9 5méthil-4-ex 0-41GTIONMRIyIRDyFimidef2, 1 -

CDC13) S .ppm 167.91, ,163.68. 157. . 48, 1.71,

168 1#oxazisg rsarbauginigd. 'HRIR 4ho Mifs gg@@}aﬁ?@%éﬁ% (6hs, 2 x

ééﬁ@%@%@ ,§,4€:H%)1,§:(ﬁ7(41-1,1}, b 08, 407831, 455 23.0 85 NCH,), 6.96
(1H, s, CH), 7.13 (1H, m, aromatic), 7.61 (1H, dd, J=5.8 Hz and J = 8.3 Hz,
aromatic), 7.70 (1H, dd, J = 3.2 Hz and J = 9.6 Hz, aromatic), 9.76 (1H, broad t, NH),
12.15 (1H, s, OH). HRMS (EST") calculated for Cp1HpoFN4Os [M+H']: 429.1574;
found: 429.1564.

Example 87

< NH o)

o
N =z
- H N Nj
0

H
O



45.17, 44.41, 43.16, 37.70, 27.95. HRVS [ MtH] + cal cd
for C22H26N4AO7F: 20 477.17856; found: 477.1788.

wWEx@PIEEI100 SO CH \ N"0O I / HN F 0 WO PCT/US2005/016473
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Pyrimdo[ 2,1-c][1, 4] oxazi ne- 2- car boxam de, N-[[4
fluor-2- (nethylthio)phenyl ] #hyl J-4, 6,
7,9-tetrahydro- 3- hydroxy-9, 9-dinethyl -4-oxo0-. The
title Emmalwdﬁxﬂ@xmie@afcedbﬁxmfdé. Mt P rfeidyiatrén@si-

et,hyl 3- hydr i net hyl - . .
el GOt p 2 P ot b aon2 ety lteser g it
C %rﬁﬁ@iﬁd&i&ﬁ be drapated-tfdl ditornZedidte 170, N-(2-(ethylamino)-4-

(et hyl t hi o%k)henyl ) met hanam ne accordin

h
FRORSP I R BEHOKDY O, DR GmGYIL hOSPof Sax BpKER vEimidel2. -

08 0o O S e 807

38, €RL),5.5856Hz3, 2 6CHG), 61, (28, CHES,. 4604 (421, 302 KOH,), 4.52 (2H,
6. 81_%1H dt, J8.23, 2.56 Hzll]} 4.58 éZH d, J=6.2
He) J = 5.0z, NEED), §9 (P doropdy i HY .3-4.38 §2H g, argmatipghy 10 (1H,

(GS )= _ 4

S0 180 AEEL- SR R, H R R, 1P (Pt om
PYRVB (BEP) dalculjitd drogHhmew, 0y Rer-Hok 881 d832;Mofuidt 391.1774.
fluoro-2- (nethylsulfonyl)phenyl JnethylJ-4, 6, 7,
9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. To a
solution of exanple 100  Example 88 _

pyri mdo[ 2, 1-c][1, 4] oxazi ne- 2-car boxam de, N-[[4-
fluoro-2- (nethylthio)phenyl]nethyl] -4, 6, 7,
9-tetrahydro-3 -hydroxy- 9, 9-dinethyl-4 20 oxo- (158
ng,- 0.4 nmol ), in CH2C13 (4 nlL) was added

3- chl or oper oxybenzoi ¢ aci (132 ng, 0.6 mmol; 77%
Aldrich) and the m xtureistirre ato"r’o%mterrperature
for 2

N =
o NN
+!
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(2-ethynyl-4-
Sluorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be prepared from intermediate 179, N-(2-ethynyl-4-fluorobenzyl)-3-
(benzyloxy)-9,9-dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-
carboxamide. 'HNMR 400 MHz (CDCl3) 6 ppm: 1.61 (6H, s, 2 x CHj3), 3.46 (1H, s,
CH), 4.04 (4H, s, 2 x CHj), 4.73 (2H, d, J = 6.5 Hz, NCH,), 7.1 (1H, m, aromatic),
7.26 (1H, dd, J = 2.5 Hz and J = 8.5 Hz, aromatic), 7.40 (1H, dd, J=5.6 Hzand J =
8.6 Hz, aromatic), 8.18 (1H, broad t, NH), 11.92 (1H, s, OH). HRMS (ESI+)
calculated for C19H;9FN304 [M+H+]: 372.1360; found: 372.1345.



his. After renoving the solvent in vacuo, the residue
was triturated with diethyl ether. The crude powder

wer®spuespd i ed by reverse phase col unm chr onat oRCHPR2005/016473

10

15

20

(YMC, ODS, 8% CH3CN H20O- 0. 1% CF3CO2H) to provide 32 ng
(0.075 nnnol, 25 Yield 19% o£%§he title conpound as a
white powder after trituration wth diethyl ether,
and 35 ng (0.086 nrol, Yie d]%%%? of the correspondi ng
sul foxide. 1H NVR (300 MZXBPERS) s ppm 11.71 (1 H,
s), 858 (1 H t, J6.04 Hz), 7.73 (1 H, dd, J=8.23,
2.74 Hz), 7.68 (1 H, dd, J=8.42, 5.12 Hz), 7.32 (1 H
dt, J=8.05, 2.93 Hz), WO 20b5/118593 PCT/ US2005/ 016473
255 4.79 (2 H d, JJ6.95 Hz), 3.97 (4 H s), 3.15 (3
H s), 1.56 (6 H s); HRNS (ESI l.cd for

4.0973. Exanple
H N~ NO

102 5 01-SO0 OH \ N~
Pyrimdo[2,1-cJ[1, 4]ox mde, N[[4
fluoro-2- (nmethylsul fFnyl™ phenyl Jnethyh] -4, 6, 7,

9-t et rahydr o- 3- hydroxy-9, 9-di net - 4-0x0. 10 Forned

in the reaction described for exanpl € 101. 1H NMVR (300
MHz, CDC13) S ppm 11.73 (1H, s), 8.19 (1H, t, J=6.59
Hz), 7.54 (1H, dd, J=8.05, 2.93 Hz), 7.47 (1 H, dd,

J=8. 42.Pybindido fdz)-c] [1.418xckihetd-caiboxahtile, JM-é[ LAl oY )3-hydroxy-1-

4.57-4.81 (2H, m, 3.99 $4H, s),.2.80 (3H, s), 1.56

( GepPy8ylrhqakmetisl 4. 64 Ctrbydrevahph ms B8 iivgihpg 4-oxo-. The

410, 4 : _(ak 5h_ Q. OH

\ %@%&%@Pm}@%e I&ig;}%g@ §8mjlﬁteﬁiﬁ9&mﬂeq 8&,01% (4'1%@0?‘2 @

Pytroxgipiop; ynyl)iend1pL (b bnyidyg-8rbdixatinyd et-oke-4 b4, 9-

fluoro-2-(S- .nethylsulfininmdoyl)phenyl] mstiﬁllg-4 6

7 tettahydiopyFipide] 24 -t loxgriee-2 saioxanklpl TANMK 400 MHz (CDCly) 8
ppm: 1.60 (6H, s, 2 x CHj), 4.04 (4H, s, 2 x CH;), 4.55 (2H, broad d, CH,), 4.73 (2H,
d, J= 6.6 Hz, NCHy), 7.07 (1H, m, aromatic), 7.20 (1H,dd, J=2.5 Hzand J = 9.1
Hz, aromatic), 7.38 (1H, dd, J = 5.3 Hz and J = 8.3 Hz, aromatic), 7.95 (1H, broad t,
NH), 11.90 (1H, s, OH). HRMS (ESI") calculated for CaoHz FN3Os [M+H']:

402.1465; found: 402.1463.
Example 90

O

I o o
O

N =z
H N N]
O

F 9:
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-[3-
[(methylsulfonyl)oxy]-1-propynyl]phenyl]methyl]-4,6, 7, 9-tetrahydro-3-hydroxy-9,9-
dimethyl-4-oxo-. The title compound can be prepared from intermediate 183, 3-[2-

((3-(benzyloxy)-9,9-dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[2,1-¢][1,4]oxazine-



0x0-. To a solution of exanple 100,
pyriunido[ 2, 1-c][1, 4] oxazi ne- 2- car boxam de, N |

WO 2005111839 2- (et hyl t hi o) phenyl ] met hyl ] -4, 6, 7, BeT/€520851§16473

10

15

20

dr o- 3- hydr oxy- 9, 9-di net hyl - 4-oxo-, (245 ng, 0.75
mol ) in CH2C12 (3 nlL) was a%g d tert-butyl azido
formate 25 (115 ng, 0.8 mol ; irepared follomﬁng t he

procedure described in Organic Synthesis
P- m})omdp)ém%chfmo(s@mgyldm&% ynys e gPHPWe%NMR 400

ST 2 ST g 2o

d4 Iw $ any s 0N NOMmNEL. ftaee], syesti) 7V\1121(11H\4vat fafqma’lrc) ),6t21
N%f filtered and concentrated to yield % w%_%f
31 dflo&-yZ@ 9z andb Ty Haz, aromatic), 7.45 (1H; dd, J = 5.1 Hzand J = 8.6

ar 6,0)( 1?1at¥q98 bgk%ﬁ‘ﬁ{-g&p{ ﬁxg_bl m do[ 2, 1-c] [ 1, 4] oxazi ne- 2-cC

tert- butoxycarbonyl S—nethyl) sul filimnyl-benzyl am de
as a dark gum LC/ M5 iz hg 503 g H) . A solution of
this material, (100 ng) i (1 m), was stirred
for 20 mn then concentrated. The residue was
purified by C 18 reverse phase HPLC (YMC ODS, 5-10%
CH3CN/ H20- 0. 1% CF3CO2H) tol provide 15 ng (0.037 nmol,
10 Yield 21% of the title sonmpound as the
corresponding trifluoroagetic acid salt. 1H NWR (300

VHz, DVSO D6) 8 ppm 11./H2 (1 9.57 (1 H, t,
J=6.0 Hz), 8.11 (1 H, dd, J=8. % be), 7.62:7.71
(2 H m, 4.58-4.82 (2 HXI ~N\3. , t, J=4.8 Hz),
3.82 (2 H t, J=4.8 Hz 37H 3 , 1.57 (6 H, s);
HRVS (ESI) cal cd for FM22FN404S 409. 1346,
found 409. 1333. 15 Exanple 104 NJ~1 1 O \ H
N~N HN N3 O H 20 Pyrimdo[2,1-

4] oxazi ne- 2- car boxam de, 4, 6, 7,
9-t et rahydr o- 3- hydr oxy-

9, 9- di Wetiydol4;:100)9?, W dxlaBink-3=ddr badamide, MﬁfZWI—():lﬂﬂetﬁylammo) -1-

ngléqrgglﬂ,]@lp %ﬁ%ﬁé&&wdyé@%g Zg?t tletglf:tm _r_r?rglo oxy-g 9. ah methyl-4-oxo-.

3T|ﬂ¥ &6e %Xmgogndjéaﬁ%tel}%!apared from intermediate 184, N-(2-(3-
(dimethylamino)prop-l-ynyl)—4-ﬂuorobenzyl)-3-(benzyloxy)-9,9-dimefhy1-4-oxo-
4,6,7,9-tetrahy&opwimido[2,1-c][l,4] oxazine-2-carboxamide. The title compound
was isolated as a trifluoroacetic acid salt. "HNMR 400 MHz (CDCl3) 8 ppm: 1.62
(6H, s, 2 x CHs), 3.03 (6H, s, 2 x CHs), 4.06 (4H, s, 2 x CHy), 4.23 (2H, s, NCHy),
4.75 (2H, d, T = 6.0 Hz, NCHy), 7.16 (1H, m, aromatic), 7.24 (1H, dd, J =2.5 Hz and
J = 8.6 Hz, aromatic), 7.42 (1H, dd, J = 5.6 Hz and J = 8.6 Hz, aromatic), 8.04 (1H,
broad t, NH). HRMS (EST") calculated for CoHpsFN4O4 [M+H']: 429.1938; found:

429.1917.



4- 0x0-4,6,7,9-tetrahydropyrimdo[ 2,1-c][1, 4] oxazi ne- 2-
carboxyl ate and (4 (diaziridin-3-yl)phenyl)nethanam ne

W@ b@sessoi n t he preparation of internedi ate 66QCT/BS2005/016473

10

15

20

according to the nmethods described for the synthesis
of exanples 1, 19 and 20. Wiite solid; 1H NWVR (300
MHz, CDCl13) 8 ppm 11.89 (1H,24§), 7.81 (1H t, J=6.0
Hz), 7.52-7.59 (2H, m), 7.38-7.44 (2H, m, 4.63 (2H,
d, J=6.2 Hz), 4.00 (4H s)Exaznnls%lH d, J=7.3 Hz),
2.21 (1H, d, J=8.1 Hz), 1.51-1.57 (6H, in); HRVB (ESI)
calcd for Cl9H21F3N504 (M+H) 440. 1546, found
440.1537. WO 2005/ 118593 QRCT US2005/ 016473 257
Example 105 O OH (YV)rro$ N N-~ N CF3 O 5
Pyrimdo[2,1-c][1, 4] oxazi ne-2-carboxanide, 4, 6, 7,
9-t et rahydr o- 3- hydr oxy- -
9, 9-di met hyl - 4- oxo- N-[ [ 3] 3- (trpfllfa"l'orrethyl) 3H di azi

rin-3 yl Jphenyl Jnet hyl J P Bnmpound can be
prepared fromi nterrred|25H et Xl Ns hydr oxy-9, 9-
tetr ahydrop ndo[ 2, 1-c] |

di net hyl - 4- oxo-4, 6, 7,9~
1, 4] oxazi ne- 2-carboxylate and in iate 66,
(3-(3-(trifluoronethyl)diaziridin- -§?)pheny|)nethanam
ine, 10 according to the nethods described for the
synthesis of exanples 1, 19 and 20. Wite solid; 1H

NVR (3QQWM"BGJZQ@lﬁ%]o%aﬁﬁm}clﬁb&@mﬁdé'w ~ M- {Zu%i d-3-[B- 84
(1H, n) 2H, in) H m J=2.
Hyethy sdﬁanﬂ)i&pl(opwyl heny]geihpld, 6, 8 9-tatx yzlmﬁzf)ydmwyew-

bl ot 55 R st 56 v
Exiacty-2-(3-0methitstlfon?t¥eroNI NniM) Byl -3-(bekzylok y)k9, Ddimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide. 'HNMR 400 MHz

(CDCl3) & ppm: 1.63 (6H, s, 2 x CH3), 3.16 (3H, s, SCH3), 4.04 (4H, s, 2 x CHy),
4.17 (2H, s, SCH,), 4.70 (2H, d, ] = 6.0 Hz, NCHy), 7.12 (1H, m, aromatic), 7.21
(1H, dd, J=2.5 Hz and J = 8.6 Hz, aromatic), 7.49 (1H, dd, J=5.6 Hzand J = 8.6
Hz, aromatic), 8.16 (1H, broad t, NH)., 11.99 (1H, s, OH). HRMS (EST) calculated
for C21H23FN306S [M+H+]: 464.1292; found: 464.1271.

Example 93

()

o”s\\o

O OH
H

NN

B



F/ N~NO 20
Pyrimdo[ 2, 1-cJ[ 1, 4] oxazi ne- 2- carboxam de, N-[[4

WO basnss23 ( 2- net hyl -2H tetrazol -S yl ) phenyl JneecTysioosl916473

10

15

20

25

6, 7, 9-tetrahydro-3-hydroxy-9, 9-dinethyl-4-o0xo-. The

title conpound can be preparedqgfrominternediate 25,

et hyl 3-hydroxy-9, 9-di net hyl -

4- 0x0- 4, | t et dr opyri m - el ik (871 Ne .
ﬁ z?rgng?%% ?f][ ]';l eo?c%;g%ﬁ-carb%g%’%id%, & [[[ 2} ffllleg(g?lf)’ '}?etr%hyd;o

carbony at’e

( A1idivsitie2 B 1, 2-thet iny3-y R dropyraiphern ke DAY 7, oredrhdmaro-3-
i ne hydrochl ori de, 25 accordinggi

) ) o the net hods
dBsEend 8- diethvhéosgmt RNYER 400 Miaiidpel) a ppmol #3d6Hes, 2 x

SR BRI ) Y o

(4.5 (4H, s] 26 GHERZ 1.27 (TH/S§ NAHY), 4103 (249, §J =26.6 HAz NCH,),6807 (1H,

(1H, dd, J 8.4, 5.5 H_z%, 7.15 (14, dt, JJ8._G§, 2, _
H aromatig), (7ok] (141, dd=7=g.595 andy! 78§.q Hyy araipatie), 347 (WHgd, 7=
s Bk, ;ar ARMNE ( C19H21FN704
(%A?ﬁ;z%o].( 1§|3§9}?%’fa8und 23%%%%@%%% e 107 NN |

N~ Nom OOH H'O F N 0JI 10

Pyriinido[ 2, 1-c][1, 4] oxazipe-2-car~boxam de,

N-[ [ 4f | uor o- 2- (1- et hyl - 1| rﬁx"l“élfl?géol -5

yl ) phenyl ] et hyl]-4, 6,7, 9-tetrahydro-3-hydroxy-9, 9-din

et hyl -4-oxo-. The title conpound can be prepared from

i ntermedi ate 25, eth{ 3-hydroxy-9, 9-di met hyl -
4-0x0-4,6,7,9-tetrahydrobyrim dg[ 2,94 c] [ 1, 4] oxazi ne- 2-

car boxyl ate and i nt er nedha _ o
(4-fluoro-2-(1-nethyl - @ tr ﬁizol 5-y[l) phenyl ) net hanam
i ne hydrochl oride, 15 aseérding t¥He et hods

descri bed for the synthesis of exa 1, 19 and 20.
O f- white solid; 1H NWMR (500 MHz ~/Ci¥x213) S ppm 11.83
(1H, s), 9.17 (1H, t, J=5.8 Hz), 7.75 (1 H, dd,
f--8.4, 5.7 Hz), 7.30 (1 H t, J=8.2 Hz), 7.14 (1 H,

d, J=7.9 Hz), 4. 2H,. d,  J=6.7 Hz), 4. 14-4.16 (3H,

m, 4. 6’@1’1("40)’44,2, Jsﬁlﬁff.@vﬂ(l@ﬂccag qxamgigs"(%?’ Cirilgpls o
COHZH MRS AN 24581 83Fony ) oD - 48R 48 Sompound can be

prepared from intermediate 25, ethyl 3-hydroxy-9,9-dimethyl-4-0x0-4,6,7,9-

tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxylate and 7-(aminomethyl)indolin-2-
one according to the methods described for examples 1, 19 and 20. "H NMR (500
MHz, DMSO-dg) 6 ppm: 1.58 (s, 6), 3.50 (s, 2), 3.83 (m, 2), 3.97 (m, 2), 4.42 (d, 2),
6.9-7.13 (ox}erlapping m, 3). Anal caled C;9HoN4Os: C, 59.36; H, 5.24; N, 14.57.
Found: C, 59.61; H, 5.43; N, 14.46.

Example 95

0O H
O

0]
IO G R
H
F OH hg:Nj
(@)



20 Exanpl es 108-112 Exanples 108-112 can be prepared
frominternedi ate 25, ethyl 3-hydroxy-

W@ 2®s5d18583 hyl - 4- ox0- 4, 6, 7, 9-t et r ahydr opyr i m doPCT/LS2P5/P16473

10

15

20

25

1, 4] oxazine-2-carboxylate and 25 the indicated
am nes according to the net h%é descri bed for the
synthesis of exanples 1, 197and 20. WD 2005/ 118593

EC;I'/ N %9%40%}2? 703 o3 %zrﬁzz&e-ggﬁi%o%g%dehlﬁ -? ﬂo 0700- H HO
4]1}%@)@ ﬂ@ﬂﬁ)ﬁéﬁﬁﬁ&,@,ﬂ?@#ﬁb}ﬂo@ hydroxy-9,9- dzmez‘h {-4- oxo- A
Mot h

I"'am no)'sul fonyl]-4 fl uorophenyll yl J-4

7solmqre¢ inteymiediate- lﬁﬂdeshﬂugro g-hydraxarbenayl43- &@@Zylomé -
th LlEh i ARG LR BE RESRARRRD, T U ALELTRY B ofinide,

( 60 (DVI\JhUQ 'mlﬂllylh%’mﬁllﬁ Idwhlc@m&igﬂggﬁﬁ (sehhy hlhxemthmmbﬂi@mdl (4 ghL)
ite soli :
( _W[ap stigyed for 410 5, The SOIJI%]%[ BasHibgn reynqygg{ (nipfzcug@nd jheSregﬁtmg

1% }_ﬁm’é dg'g?)l?(e(g ﬁ%&ﬂ%etag:d T}rl%tlﬁ)rlzl aget§ce Elél)utlznz vfasﬁ}l% with 1.0N

( B () mL), &8ed(dbil saliym e (tﬁi ﬁltcradi cHolvent was removed by
fég%%g%%%%r %E% c&f' > r&c?u%",l_lpuglf uc{]g)tfegggsldf é256 prepa?g%lve HPLC,
PF 191369/ 2@916 @h@/fﬂg@@?%r@%@@ﬂ') bPi‘a%Hb&ﬁaon%ﬁh% product were

uoro- 2 yl 'am no) sul f onyl'] phenyl ] net hyl J
7 pon'benfeatﬁf&hy dmteryaﬁrvla,po,tat@x 9n®thegefmltmg meoumspﬁr@m.extracted

-gg/?thtfltktt gﬁfﬁ%@,@? %1}1&? % OnHiEed cgrg];ﬁ@ Tayepst v%rn%%eg t(sodmm
sulfate), filtered, and concentrated to dryness by rotary evaporator. The residue was
triturated with ether and dried in vacuo to give the title compound as a white solid. 'H
NMR (500 MHz, ds-Acetone) & ppm: 11.96 (2H, s), 9.25 (2H, s), 8.98 (1H, br s),
7.23 (1H, t, J=7.6 Hz), 6.63 (1H, dd, /=8.2, 2.4 Hz), 6.57 (1H, dt, /=8.4, 2.4 Hz),
4,53 (2H, d, J=6.7 Hz), 4.05 (2H, d, J=5.2 Hz), 3.90 (2H, t, J=5.2 Hz), 1.55 (6H, s);
HRMS [M+H]" caled for Ci7H;9N305F: 364.13088; found: 364.1302.

Example 96

Carbamic acid, dimethyl-, 5-fluoro-2-[[[(4,6,7,9-tetrahydro-3-hydroxy-9,9-
dimethyl-4-oxopyrimido[2,1-c][1,4] oxazin-2-yl)carbonyl] amino] methyl]phenyl ester.
The title compound can be prepared from intermediate 158, dimethyl-carbamic acid
2-{[(3-benzyloxy-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydro-pyrimido[2,1-
c][1,4]Joxazine-2-carbonyl)-amino]-methyl}-5-fluoro-phenyl ester according to the
method described for example 95. White crystalline powder; "H NMR (CDCls, 500



5-f 1 uor o- N- net hyl benzenesul f onam de hydrochl ori de.
Of-white solid; 1H NWR (300 Mz, CDC13) 8 ppm 11.69

W@ 2045/188593 8. 55 (1H, br), 7.58-7.67 (2H, m, 7.PAFUSDB5/016473

10

15

20

25

(1H, n), 4.87-4.97 (1H, br), 4.82 (2H, d, JJ6.2 Hz),

3.97 (4H, s), 2.71 (3H, d, J4. 4 Hz), 1.56 (6H, s);

HRVG (ESI) calcd for CL8H22FNAU6S (MkH) 441. 1244,

found 25 441.1237. WD 2005/ 118593 PCT/ US2005/ 016473

280 &ppnel .38 (OTLNAHM D520 33 1aRs M4).B.99 (¢khsoCHg), 4.51 (2H, 4,

L 1c : i ng-2- b i-dg, —
I Gl B4 PR SRR R s g 1525 53
9 Hze Ar-al)y 130 (BHIIA Tex§.5 Hz, 9-5dTAet ), 840504 B, brtThe StHZ, INH),
compound can h reﬁared frominternedi ate 56,

210 rhi HoeoHyu1 )C BIMR (GBI 63587 iz PIRomuAY 48 (CH), 36.68, 36.92

hvar . o -
B0 TS e eIg8 1 £ aRCl ! s 0O . B8N0 058,
7.166.0¢ 14,7 €d4 HI=8H9, 113.4, 103. gd, J& ZH7, 61),(126L71i(Q),,125.91,
4. 89 §2H, d, J=6.2 Hz), 3.98 (2H, t, J=4 9 Hz% 3.83
( 326.9¢ (4, T5=2.601%40), 13057 1358 (@)= 9.6 85 (ib)i14672 (GRIED-83,
I 7 4 f

1370 0988 e il ) 171 FRY0 S Moy e 0 T g8
F (& T €24PHrj GFYap2.86{CFO)L, HRMSa@tddnfer £,dhi@aiMId]) 435.1680,
N-[[2-Z£1-azetidinylsulfonx/})-4 4

found 435.1695 (6+3.5 ppm). UV (MeOH): Amax 245 nm (g 1.05x10"), 306 nm (e

8.00x10%); Anal. caled for CyoHysN4O6F; C 55.30, H 5.34, N 12.90: found C 55.32, H

5.38, N 12.77.

Example 97

H
N
e
\[(\o O OH
O/@/\N/[WO
H
Sdlieg
o

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-[2-
(methylamino)-2-oxoethoxy]phenyl]methyl]-4,6, 7, 9-tetrahydro-3-hydroxy-9, 9-
dimethyl-4-oxo-. A solution of intermediate144, N-(4-fluoro-2-hydroxybenzyl)-3-
(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-
carboxamide (0.150 g, 0.331 mmol) and sodium hydride (0.015 g, 0.37 mmol, 60%
oil dispersion) in anhydrous dimethylformamide (4 mL) was stirred for 5 minutes
under a nitrogen atmosphere. The reaction mixture was treated with 2-chloro-N-
methylacetamide (0.054 g, 0.50 mmol), and stirred for an additional 16 hours.
Solvent was removed by rotary evaporator, and the resulting residue purified by short
path flash silica gel chromatography (ethyl acetate). The fractions containing product

were combined and concentrated to dryness. The residue was dissolved in



fl uorophenyl Jnet hyl J-4, 6, 7,
9-t et rahydr o- 3- hydroxy-9, 9-dinethyl-4-oxo-. The title

wQ@osomseaind can be prepared from PCT/US2005/016473

10

15

20

25

(2-(azetidin-1-ylsulfonyl)-4-

fl uor ophenyl ) met hanam ne, which was synt hesi zed
according to the met hods usea to pr epare i nternmedi ate
48. Wiite solid, 'HNWR (500 MHz, CDC13) pm.11. 86
(dighloromethage £ mlaand triflucreacstipipyid (7 ngs. arld“ﬁ egfor I yur.

e Pyl g b g v

Jehifmial yolue 289 2%:32hdndH, The resﬂlhﬁ@ s¢lfiHyvasgqlleeiRN®Y filtration,

SrESI %gégllnc%xé%mg%g ffnigslNﬁ %I- )%_2 ol %4%}@%90{1 t?xe title
g’é’ [aZa hgé I[?%gdél] @mgx,w@(séo SRR P18 ppth: 1602 (111, 5),

ydro
9. 617 (IHII hyJ=a\8 Hz$ 7(5%1(&&1)}01)1; Ri30 X pHedd, /82t by Hz)46.64 GLH, dt,

"spicef oo A5, U, 10,08 098 deserL R AV
il P Yo TEy B P20 20

8pprh: 168H)5 1167 44:5164 79;)162 sz, 194, 7(11 56.57,; 156GV 21 4, 13860,

by hdal Sor 12&4]7@% e 105 227 19520 00 76,4005, 35-51,

9 r

oL RPN 12 oot & RS I P et dor G
X 435.1680; fowmd! 435. b@ﬁ&exarrpl e 20 112,

pyrim do[ 2,1-c][1, 4] oxazi ne- 2- car boxam de,

4,6, 7, 9-tetrahydro- 3- hydroxy-9, 9-

di met hyl - N-[ [ 2- (nrmet hyl t hi 0) phenyl ] et hyl ] - 4- oxo-,

(112 ng, 0.3 nmol) in CH2GEZample 98

1
ﬁ_

|
/N\n/\o O OH

o) )Wo
Sog 3

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-[2-(dimethylamino)-2-
oxoethoxy]-4-fluorophenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxo-. The title compound can be prepared from intermediate 144, N-(4-fluoro-2-
hydroxybenzyl)-3-(benzyloxy)-9,9-dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxamide according to the method described for example 97.
White powder; "H NMR (500 MHz, CDCls) § ppm: 12.25 (1H, br s), 8.36 (1H, t,
J=5.65 Hz), 7.31 (1H, dd, J=8.39, 6.56 Hz), 6.67 (1H, dt, J=8.32, 2.29 Hz), 6.57 (1H,
dd, /=10.38, 2.14 Hz), 4.76 (2H, s), 4.62 (2H, d, J/=6.10 Hz), 4.00 (4H, s), 3.06 (3H,
s), 3.01 (3H, s), 1.58 (6H, s5). *C NMR (125.77 MHz, CDCls) § ppm: 168.25, 166.62,
164.23, 162.27, 158.02, 157.39, 151.36, 146.39, 131.25, 131.18, 125.95, 122.23,



(5 nm.) was added 3-chl oroperoxybenzoic acid (69 ng,
0.3 mmol; 77% Al drich) and the m xture stirred for 5

WOorRews/1/¥sper renovi ng the solvent in vacuo, thePCEBEFIHOF016473

10

15

20

was purified by preparative reverse phase HPLC ( YMC
ODS, 8- 15% CH3CN H20- 0. 1% 25 é{SCIEFD to provide 58 ng
(0.16 rnnol, Yield 53% of t% title conpound as a

RS BR T S LSS RS 8 36, i,
??97%9@%1%%&2 ];:‘Q%lch féﬁchﬁ*%m;m 2498983(63"%%1)141 4319918337

7.89 (1H, m, 8. 34 (1H, t, J=6.4 Hz), 11 82 (1H s)
HRVS (ESI) cal cd for Cl18H22N305S (M+H) 392. 1280,
found 392.1281. 5 Exanple 114 NJ~~\l | OO 11
HN N O Pyriinido[2, 1-5’1‘ ?1"9904

4] oxazi ne- 2- car boxam de, 4,6,7, 9-tetrahydro-3-hydroxy
10

9,9-dinethyl -N-[[ 2 hyl sul f onyl ) phenyl ] net hyl J- 4- ox
o-. To a solution o le 112,

pyrimdo[ 2, 1-c][1, 4] oxad] nél 2-car ox&hi de,

4,6,7,9-tetrahydro-3-hy@ oxy Q NP
di met hyl - N-[[ 2- (et hyl t hi en th |']-4-oxo- (112
mg, 0.3 mmol) in CH2Cl12

d
3- chl or oper oxybenzoi c acid (140 ny, :;? 3 nol ; 77%
Aldrich) and the mixture stirred for 90 hrs. After

renovi ng the solvent in vacuo, the residue was 15
purified by preparative reverse phase HPLC ( YMC, ODS,
15% CHBGNIBE2cdiYox)Te30R W) fnao - (Y {467, Q—Ietrr@ﬁy@t)o -$5rydroxy-

I, Yield 500 f th tl d
it Lo b B EFEURS 8 f n
3%'8@2 % t1tlsg?,gr%1>u1§d ShBe prépa'i‘@d fr@iﬂ 1n§9rmeéiaﬂa4l 46 3K-(8 fluoro-2-

83 (2H, d, 0 Hz), 57 (1H,
nhydroﬂytﬁﬁm)-ﬁﬂbéﬂbﬂoxﬂ) 9 98d10®tl(34-l4 oxp; 4,§£§ T@trahydrowrasldO[Z 1-

(%ﬂé Wﬂﬁgﬁ%’%@% oEoptyeiogn syt ey apyte o7

%vd%iw OIRESBORIES, éﬂéh%?gﬁﬂflz Ioe (PHERAY) eTo6 (1amt,

the | |cate internedi ates b g}:;enol ysSis or
t 755 BBz A (181, deEStﬂ@dﬁe%dﬂZ)h@@? élI;Lsdt 843, 2.44 Hz), 6.87 (1H,

2905 B 185934 RE] AP 078815 1), 4.00 (41, 5), 3.70-3.76 (4H, m), 3.65-
3.70 (2H, m), 3.49-3.54 (2H, m), 1.55 (6H, s). °C NMR (125.77 MHz, CDCls) &
ppm: 167.91, 163.68, 157.86, 153.48, 151.71, 150.51, 150.42, 146.31, 131.58,
131.50, 125.83, 125.59, 113.84, 113.67, 111.03, 110.84, 75.93, 66.59, 66.52, 58.22,
45.17, 44.41, 43.16, 37.70, 27.95. HRMS [M+H]" calcd for Cy;HpeN4O7F:
477.17856; found: 477.1788.

Example 100

s~ O OH
N)WO
adliiey
0



263 Example 115 NI I HNSOOKHO N~~1 1 HF NO
5 Pyrimdo[ 2,1-c][1, 4]oxazine-2-carboxam de, N[[4

w0 bawen 523 (2- t hi azol yl am no) phenyl Jrret hyl J- 4, PGT/US2005/016473
9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. The
title conpound can be prepare from i nternedi ate 163,
N-(4-fl uoro-2- (thiazol 2-

yl am nQ) ben ‘dj 2benzy| 0X 9- di_ et h}/l - 4- 0X0-4, 6,7

O-tet gﬁy@é 5 rShl ﬁ{éqgc[agmg carboxamzde N-[[4-fluoro-2-

D]l(/’l;é Z]é}g??f%%%@rﬁgige%ﬂ%%?ﬁt %hyéf ?ngﬂoéggb(%net%)/rﬂ:)—oxo-. The

9 tiB® corhpeiind canbeprépaBedrdm ﬁteMECﬁat’e H,S; elbyl ﬁhﬂrﬁxﬁ,‘),d—dimethyl-

! 'og(o h9, 97 lﬁ oS %H[ E-)c 1 ]c?9 1 - acrib Jy :e3' (4-fluoro-2-
A% EHEaR Y ol Lol | Sloxgzigers; qardgxdase, aag

5 d (méthz/ltﬁlo%ﬂélﬁ%léwgthgﬁarﬁm% ﬂc&o@cﬁ)ng *th"BZhe ﬁ%ﬁﬁé’dﬁ%ﬁé&%ﬂﬁ"ﬂ?r 5,

c aywthésit @‘obxample@zo fo ammm1{tm¢lmq HNMR](.ZQ@ MH4,dup@ls) & ppm:
446.129- 1,35 XTI 8 s T a® 2 4 s ) 605 N, aa.
PWEQ'S'HdeZ(?HJz) ') é11(14i qas@ragrzg Zseﬁzbwmzd{e d, De6.b4 Hz), 3.98 (4H,

| uoro- 2-[ (5- 42t hi adi azol - 2
y|s) @rﬁ%{@ﬂph)eﬁﬁs] (ﬁﬁt, Bl)jHRMS (BSD zalcd for CisH1FN304S (M+H) 394.1237,

et 3- hydroxy-9, 9- dinethyl-4-oxo-. The
10 tif?]fné{%nlg&ghd can be prepared frominternedi ate 164,
N- (4-
Example 101

o 2

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-
(methylsulfonyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-.

15

To a solution of example 100 pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[[4-
fluoro-2-(methylthio)phenyljmethyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-

20  oxo- (158 mg, 0.4 mmol), in CH,Cl, (4 mL) was added 3-chloroperoxybenzoic acid
(132 mg, 0.6 mmol; 77%, Aldrich) and the mixture stirred at room temperature for 2
hrs. After removing the solvent in vacuo, the residue was triturated with diethyl
ether. The crude powder was purified by reverse phase column chromatography
(YMC, ODS, 8% CH3CN/H,0-0.1% CF3CO,H) to provide 32 mg (0.075 mmol,

25  Yield 19%) of the title compound as a white powder after trituration with diethyl
ether, and 35 mg (0.086 mmol, Yield 21%) of the corresponding sulfoxide. 'H NMR
(300 MHz, CDCls) 6 ppm: 11.71 (1 H, s), 8.58 (1 H, t, J/~6.04 Hz), 7.73 (1 H, dd,
J=8.23,2.74 Hz), 7.68 (1 H, dd, J/=8.42, 5.12 Hz), 7.32 (1 H, dt, J———S.OS, 2.93 Hz),



fluoro-2-(5 -methyl -1, 3,4-thiadiazol-2-ylam no)b
enzyl)-3 -(b enzyloxy)-9, 9-dinethyl-

WO 2@%0185985, 7, 9-t et rahydropyri m do[ 2, 1-c] [ 1, 4] ORGUS®OR016473
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car boxam de. 1H NMR (400 WD 2005/ 118593
PCT/ US2005/ 016473 264 Mz, DVBO-d6) S ppm 11.97 (1H
brs), 9.66 (1H, brs), 9.37 (¥ brt, J = 6.1 Hz),

AR 437 %8 52, 53" <ﬁ§,,s>,23_.gsz<3 oy 16 (G Hesh RN (ESD
sodda it Ry o tiotha a0 (50 Lo

cal cul at ed for C20H22FN604S [ M+H+]: 5 461. 1407;

found: 461.1425. Exanple ]E17 II\IN)O H N 0O ~NF
Il / HO O 10

6H Pyrim do[ 2, 1-c][ 1, 4] oxazepi ne- 2-car boxam de, N-[[4
fluoro-2-(I1H 1, 2, 4-triazol-1 yI)phenyIJrrethyI]-4, 7,

8, 10- t et r ahydr o- 3- hydr &y-10, 10,di gt hyl - 4- oxo- A
solution of internediate]|33, et yI o
2-(2-(3-chl or opr opoxy) 'ﬁ

hydr oxy, - 6- oxo- 1, 6-di h yrﬁn que-Ndf car boxyl at e,
(0.208 g, 0.65 mmwol) F'n I6 anhydroug dijnmet hyl f onnamni de
(2 m) was stirred with anhydrous sium carbonate
(0.366 g, 2.6 mol) at 60 C for 16" hours. This was
treated with interrredi ate 69, (4-fluoro-2-(1 H
1,2,4-triazol- 1 phenyl ) met hanam ne

hydr oc Wvimide2, chd[ xgzzn% o bty dea il [fofurengt ani ne

( t QN do gt Cr.
(ool B e G EDIS hf ono
e¥apas@iohe ?d&dtl&ﬂ'l@esm‘ﬁecpﬂéf eiarﬁpie bm p‘EENMRi(B’OOEMHey@D@g) 5
phase HPLC (O 8, 10% 35% CH3CN/

t PP db734EB19)c8 .42 (. t, Er6azd Hehd- %Ha%ﬁrré 05y 343 &1, 7.47
918, BELE5h SO BTSRRI A SOBRSRISH . 599

et(iﬂHJ 5)2Z.80 {318, 5,2 . %6 B, i), ) IR RIS BSpcataifor Qed1,of §a0SqM-H)
ctions dried (sodium sulfate), filtered, and

cd‘ﬁ@éﬂl% doef 419-d¥ness. The resulting resi due was

triturated 25 with a mnimal volune of 95% et hanol ,
and the solid collected by filtration to give
Example 103

HNsg~ OH

A
Jon X

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-{[4-fluoro-2-(S-
methylsulfinimidoyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxo-. To a solution of example 100, pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-
[[4-fluoro-2-(methylthio)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-
4-0%0-, (245 mg, 0.75 mmol) in CH,Cl, (3 mL) was added tert-butyl azido formate
(115 mg, 0.8 mmol; prepared following the procedure described in Organic Synthesis
1979, 50, 9-12) and ferrous chloride (FeCl,, 50 mg) and the resulting mixture stirred
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103 ng (0.24 mmol, Yield 37% of the title conmpound as
a white solid: 1H NWVR (500 MHz, CDC13) b ppm 11.96
W@ 20d5/1859%) , 8.83 (1H, t, J=6.6 Hz), 8.46 (| H, PGl/PSBOIT16473
(1 H s), 7.71 (1 H dd, J=8.5, 6.1 Hz), 7.21 (1 H,
dt, J=8.2, 2.6 Hz), 7.11 (1 %—8 dd, WO 2005/118593
PCT/ US2005/ 016473 265 J=8. %, 2.6 Hz), 4.55 (2H, br),

fgr gghjgsg Hhe gmggtge ;y@ls_|Z s t}teg Wi %‘éﬁ%%‘?—ﬁon?}hani’s‘?’f‘sﬁ%w@ﬁ%}% dried
(%Of%ﬁ%d %bd)%?‘l %a% t%}’l@l% ?1% 4 éofggﬂy(%gﬁy-%gé’dlﬁﬁthylA-

%{%34 g Z ,9- fb?r&hﬁﬁo pifﬂﬁll&ﬂZ 13gBl 4loxaziner2 garboxyle aeid 4-fluoro-2-(N-
1

SRR TN I T

§gy@§} 429.1687. Anal calcd for C20H21N604F0. 06 H2QO
I—91}3 H 4.96; N 19.57, F, 4.42; found: C
%5N88 H 5.14; N, 19 74, F, 4.46. Exanple 118 10 H

6H Pyﬁ%‘@@flffihlﬁ ﬂaierla ](})(g)az 8| ncg%g %zgr on)z%?nmaaes StlIl\rl-ed fOAf 20
it @eQ cdndehfriley H@ﬁlrésﬂiueavds puyifidp by 61 S revetsy |phasq: HPL

8, 10-t et rahydro-3 dro /1 di net.

(LG ODSe S A9 TE NEHET 8@@‘2@%@ RSB e énmc’l
%ﬁeﬁg ?[gk/é&f ettﬁclel compe ound as ’5 e correspond1 gtnﬂuoroacetw acid salt 'H

anny enzy benzyl ox
‘NMRRM MH@XJM@OYDB) 3fbm: 11.62 (1 H s) 9.57 (1 Ht, J—6 0 Hz), 8 11 ¢

tetrahyd 4H d
ma?abcsoé G 5 o T s s AR SRR S A H DA o),
e (
\(‘,‘ggl i g"%“g%zgﬁé'ﬁ'\!‘ﬁs 129, 1'\41236 @“@C}g@LSH @E%lp palLd &2 H%)?
lg;nmmsjmmmosm:@% fu@d4eY.1373.34 (1H dd, J9.2,
777.30 (1H, dt, J=8.6, 2.8 Hz), 4.55 (2H, d,
J6.4 Hz), 4.37 (2H, br), 3.64 (2H, t, J=6.4 Hz), 2.80

(3H, d, J=4.6 Hz), 1.80-1p8Gnplbab4 M. 1.57 (6H, s):
HRVE [ M+H] + cal cd for C20RD3NAOSE: 419. 17308: fbun)oﬁ
419. 1713. WD 2005/ 118593 PCT/ US2005/ 016473

O OH

N\N

Pyrimido[2,1-c][1,4] oxazine-2-carboxam ide, 4,6,7,9-tetrahydro-3-hydroxy-
9,9-dimethyl-4-oxo-N-[[3-[3-(trifluoromethyl )-3-diaziridinyl]phenyl]methyl]-. The
title compound can be prepared from intermediate 25, ethyl 3-hydroxy-9,9-dimethyl-
4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][1 ,4Joxazine-2-carboxylate and (4-
(diaziridin-3-yl)phenyl)methanamine (formed in the preparation of intermediate 66)
according to the methods described for the synthesis of examples 1, 19 and 20. White
solid; 'H NMR (300 MHz, CDCl3) 6 ppm: 11.89 (1H, 5), 7.81 (1H, t, /=6.0 Hz),
7.52-7.59 (2H, m), 7.38-7.44 (2H, m), 4.63 (2H, d, J=6.2 Hz), 4.00 (4H, s), 2.78 (1H,
d, J=7.3 Hz), 2.21 (1H, 4, J=8.1 Hz), 1.51-1.57 (6H, m); HRMS (ESD) calcd for
C1oH21F3NsO4 (M+H) 440.1546, found 440.1537.



266 Exanple 119 fi- NN O(}|\NO FI / HN, N
O 5 Pyrimdo[2,1-c][1, 4] oxazi ne-2-car boxam de,

w@2®s5dissvhyl - N-[[4 fl uoro-2- (I H- 1, 2, 4-triazpCF/1LS2005/016473
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yl ) phenyl ] nethyl]-4, 6, 7,

9-tetrahydro- 3- hydroxy 4-o0x0-. The title conpound can
be prepared from i nternedi ate2¥4, ethyl

9, 9-di et hyl - 3- hydr oxy- 4- oxo-
4,6,7,9-tetrahydropyrinidd@&wnph105

1-c] [ 1, 4] oxazi ne-2-car boxyl ate, and internedi ate 69,
(4-fluoro-2-(1H1, 2,4-triazol -1-yl)phenyl) net hanam ne
hydrochl ori de, according to 10 @ heomet hods descri bed
for exanples 1, 19 and . Wi te powdas; 1H NVR (500
Mz, CDC13) S ppm 11. 9 ([iH Nor§),¥8.81 (1H t,

J16. 6 Hz), 8.46 (1H, s)\8.15 (1M N), 7.69 (1H, dd,
J8.6, 5.8 Hz), 7.22 (%@ dt, J8.2, |2.6] Hz), 7.12 (1H
dd, J=8.4, 2.6 Hz), 4\1‘(ﬁgkl d, 4=677 Hz), 3.95-4.02
(4H, m, 1.95-2.03 (2H,"m, 1.87-1.96 (2H, m, 0.86
(6H, t, JJ7.5 Hz). 13C NWMR (125.76 MHz, CDC13) 8 ppm
167.98, 163.19, 15 161.20, 157.88, 152.81, 151.29

146. 05 Pwgde/7, 1-aR7. Aevazivge-onbonmrda d, 6,1 84ety ahydro-3-hydroxy-

1157 3 G A AT O ol B e s g -

[ mid]t}tlemhmduxﬁd)carﬂ%]pﬂﬂldd‘ﬂﬁd)ﬂﬁm i4%ANIBAR 25, tthyhBlhydroxy-9,9-

e oS s B B D st a4 opine 2 carboxylate and
P}iﬁﬂeﬂh&ﬁzﬂtg 66; (Fl([?](ltrlﬂlld%ﬁéﬂhs}ﬁdl%zﬁﬂﬁp9%91%11)n'%thanamme

9-di et hyl - uor o-
[ (mmﬂyﬂgdathm)@ho@ﬂwbﬁbﬁd@ythemﬂhym] oflgxafplds, 1, 19 and 20. White

. ﬁpﬁan@gﬁg{[%@@%g{zhéﬁcﬁ) Q0 1786 L) 993 84 (11, m), 7.35-
9, Pacliogi by 731 hy0r Q1Y 8259 H2)07.68 %11 (1H, m), 4.60 (2H, d, J=6.2

Hz), 4.00 (4H, s), 1.55 (6H, s); HRMS (ESI) calcd for CyoH;9F3N504 (M+H)
438.1389, found 438.1371.

Example 106

0]
NaoN

: ;J

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[[4-fluoro-2-(2-methyl-2H-
tetrazol-5-yl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-. The
title compound can be prepared from intermediate 25, ethyl 3-hydroxy—9,9-dimethy1—
4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxylate and intermediate
59, (4-fluoro-2-(2-methyl-2H-tetrazol-5-yl)phenyl)methanamine hydrochloride,
according to the methods described for the synthesis of examples 1, 19 and 20. (white



tetrahydropyri m do[ 2, 1-c] [ 1, 4] oxazi ne- 2- car boxyl at e,
(0.228 g, 0.77 mmol )in 5 anhydrous di net hyl f or mam de

W@ 200511)859ms treated with anhydrous potassi um PEF/DS0a5/€16473
(0.279 g, 2.0 nmol) followed by benzyl brom de (0.145
g, 0.85 mml), and the thE$§ stirred for 16 hours.
The m xture was treated with™Tithi um hydroxide (0.042

ot AR, ogfRiat T B a 20 e Sea il s 1o,

(395 (ﬁ‘ﬁr RING=E ought tos3Tel awl J=3.4 SN hvy ﬁ%f(hp[r i 82,26

acid he’ crude roduct was extracted w

désy 476 (28, & J30. Onﬂiz), 436 3donbd. ﬁéﬁ4 Hos)y ér5|3d6Ha§')eHsRM§ KBSI)

ried I oncentrated to
cﬁaiﬁﬁ]e@ga %g@%ﬁi(&ﬁtﬁg#f@ é c}ﬁ%?%szn anhydr ous

5 dinmethylformamde (4 nL), was treated with HATU (0. 32
g, 0.83 mmol) and stirred for 10 m nutes. The reaction
15 mi xture was treated wi EsamnledOfedi ate 39,
2-am nonet hyl - 5-f | uor o- N- net hyl benzam de
trifluoroacetic acid salt, (0.281 g, 0.94 mol),
foll owed by dinethyl anmﬂsbpyrl di ne, DVAP, (0.140 g,
1.125 ninol), and stirwnednt 60C for 3 hours. Solvent
was renoved by rotary evporato the residue
purified by flash col uwr y, eluting with
50% to 60% et hyl acet at . 120 Fractions
contai ning the produdd Net concentrated to
dryness, which gave a white gl as solid. A sample
(approximately 10 ng) was further drPed under vacuum
and the remai nder used in the follow ng reaction: 1H
NVR (500 MHz, CDC13) 8 ppm 8.47 (1H, t, J=6.2 Hz),

10 3 2687135475"1(&!212 JLCWJ, 425362537167223&7 b(o%tztmdé) N /[4 J.‘li)tm d-24] -nekaliyyl-1 H-
6f€G@Z@l éyl)zemf]wrfwl] .68, 9@2#16!%% @@05’09 quet&yl-"-oxo- The

L

t hexabe,g ocenpiodashyirimido[Rlil-clf bdkixhzine-2(@Grbnixylagnahd intermediate
trifluoroacetic cid 5 nm s.stirred for hours. .
Thb @fhipme s RS ah o %ﬂ&l@ﬂw@w@?@@%@e
J £ 1 ™
s CHEEARE PR BB RIOHE Sy ol 0 O
cwﬂlitalsnlud;dHMMRL(Gt)O Wi GID0OLed ppandl eamuém);en’écuﬁ f, J=5.8

Th | t
WFieh 71 Qi ot han s ho008: Ao 8 (B oned Ho
/
PR B e e S TP AP P e (R o HRMS (BSD
c osicé fidir Gy E el FiNeOgdéM-Rd 5 430. ]l'diﬂ@ fagiddi?e. 1has.
recrystallized ethanol/H20O to provide 0.012 g (0.028
20 nunol, Yield 4% of the title conpound as a

Examples 108-112

Examples 108-112 can be prepared from intermediate 25, ethyl 3-hydroxy-
9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-carboxylate and
25  the indicated amines according to the methods described for the synthesis of

examples 1, 19 and 20.



white solid. 1H NWVR (500 MHz, DVBO-D6) b ppm 12.10
(1H, s), 9.30 (1H, t, J=6.4 Hz), 8.52 (1H, m, 7.39

W@ 20d5/108%93 J=8. 4,5.7 Hz), 7.26-7.35 (2H, m, 4.BCr/(244p5/016473
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d, 5J6.4 Hz), 3.94 (2H, t, J z--:4.9 Hz), 3.84 (2H,
t, J4.9 Hz), 2.79 (3H d, J4.6 Hz), 1.99-2.09 (2H,
m, 1.81-1.91 (2H, ni), 0.77 ¢BH, t, J=7.3 Hz). 13C
NVR (125.76 M, DVSO D6) S ppm 167.86, 167.57,
159. 65, 156.86, 151.21, 14exampleily 26, 137.21,
132.52, 130.75, 130.68, 125.39, 116.69, 116.52,
114.71, 114.53, 80.04, 57.60, 42.62, 40.05, 30.04,
26.03, 7.47. HRVB [ MtH] ¥gdl cd for C21H26N405F: 10
433.18873; found: 433. 18742~ Exagpl eg121- 130 Exanpl es

121-130can be prepared trjomthe | ndjcated

i nt er medi at es accordi ng t st descri bed
for exanples 121 and 1 te"l‘nat\]i\v , the exanpl es
can be formed by trehting the indi¢atgd internediates
with trifluoroacetic acid. Exanpl NOO OHO N
H FN 20 o

Pyrim do[ 2, 1-cJ[ 1, 4] oxazi ne- 2-carboxarnide, N[[4
fluoro-2-(2-o0x0-1- piperidinyl %)phenyl Jm et hyl J-4, 6,

7, 9-t dbvvatigelel-slliidexseiped-cabepavsday-{ -oxo- . To

i b A . .

N PRI S st e ol G e g2
y )difdeByl2B-0x0-. The title compound can be prepared from intermediate 48, 2-
BRI rtbiore Yo heisnenpsrir: Syga shid: H R

a . | adi 199 —
(IOEMEIA K)o HAR: BERTRUE) SELUT, (L RRERENIER. ba, s,
urﬁdﬁle)a 7h80d[1 610 €d, .ﬁi&mgpﬂ'lfﬂz)l? 7.2(6b7_313(l) Olan)my, ;A_rSOQIZH_,rEri]U]E—‘7.0 Hz), 3.99
cat al yst renpved by filtration aqn ite. e

{0 S e NS D DoBEIREB M et o LbaffarNaas (M)

c j o and the resulting residue
t?!lgtggragt[’ggﬁl\?\nd ?ﬂs'gﬁ#hyl ether (10 nl) gand dried in

vacuo to afford 37 ng (45% yield) of the title

compound. IR (KBr, cm-1) _3397, 6 43, 1636, 1539,

1173. 1HNMR 400 Mz (MeoD) ERBmI97 51 (1H, dd, (t), 3

=7.0 Hz), 7.11 (2H, in), 4.70 (1H, d, J = 15.3 Hz),
4.24 (1H d, J =15.3 Hz), 4.05 (2H

Ay

0=8=0 O OH

J@”uv\f"

F NaN j
.
Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[[4-fluoro-2-

[(methylamino)sulfonyl]phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-
4-oxo-. The title compound can be prepared from intermediate 52, 2-(aminomethyl)-
5-fluoro-N-methylbenzenesulfonamide hydrochloride. Off-white solid; 'H NMR (300
MHz, CDCls) & ppm: 11.69 (1H, s), 8.55 (1H, br), 7.58-7.67 (2H, m), 7.24-7.29 (1H,
m), 4.87-4.97 (1H, br), 4.82 (2H, d, J=6.2 Hz), 3.97 (4H, s), 2.71 (3H, d, /~4.4 Hz),

1.56 (6H, s); HRMS (ESI) caled for C15HyFN4O6S (M+H) 441.1244, found
441.1237.



5m, 3.96 (2H, m, 3.73 (1H m, 3.62 (1H m,
2.63-2.48 (2H, m), 2.03 (4H, broad s), 1.62 (6H s).

W aNs1(dshH) + m z 445, Exanple 122 CNO 0 OH O P¢H/NS05/0Q6473

10

15

20

Pyrimdo[ 2, 1-cJ[1, 4]oxazine-2-carboxam de, 4, 6, 7,
9-tetrahydro- 3- hydr oxy-

9, 9- di met hyl - 4- oxo- N- [ [ 2- (2- 0% 3- oxazol i di nyl ) phenyl J
nmethyl J-. To internediate 161,

N- (4-f 1 uor o- 2- ( 2- oxopi periEi’iampie y10 benzyl ) - 3- (benzyl ox
y)-9, 9-di nethyl -4 15

0Xx0-4,6,7,9-tetrahydropyri mdo[ 2, 1-c][1, 4] oxazi n-4(9H)
-one (100 ng, 0.187 mol )\1H2| n ethyl acetate (10 niL)
was added pal | adi um ( 1@&em charcoab)y (30 my) . The

reaction m xture was stirired. at |23 ugder a hydrogen
at nosphere (balloon) fo . hey€at@l yst was renoved
by filtration on Celllt_. e filtN was concentrat ed
in vacuo and the resultlng resi due trgturated Wi th

diethyl ether (10 ml) and dried in acuo to afford

37 ng (45% of the title conmpound. IR (KBr, cnf 1)
3397, 2943, 1636, 1539, 1173. 1HNMR 400 MHz (MeQD) b

4pr7n 0 Zf?lirzwé%olj‘g ]d %{églpxﬂ?}ze ZAC%QO)i%We gi\/' 21 [il-? &f@”@%’jyl) 4-

4. X 3
n{ﬁ)@édpgghy ethy?] 9%,7, 9-2&#; al ro( i Hh}a%oﬁx%daﬁa 9 ggmet 1-51203&31 Hl“%le title

s LompoNs qamhq)prewqd am. m@snmtz 0657 Mw%wthyl) 5-

rﬂg ﬁ)%éggegl/ %%ﬁfznélcfi 0 [2%/91@(@?(?@ ) 9]%%‘%%1%? %Ocll{-dg car]@ox( Mﬁz

4 DMSOD6LS pght BNYZI(1G4,3), /88 OHY,t, J=6.4 Hz), 7.66 (1H, dd, J=8.8, 2.2
Hz), 7.41-7.52 (2H, m), 4.89 (2H, d, J/=6.2 Hz), 3.98 (2H, t, /=4.9 Hz), 3.83 (2H, t,
J=4.9 Hz), 3.37 (2H, br), 1.55 (6H, s); HRMS (ESI) calcd for C17Ha0FN,OgS (M-+H)
427.1088, found 427.1082.

Example 111

>
N
0=5=0

O OH
/©/\HJWO
E N N]
o

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-(1-azetidinylsulfonyl)-4-
Jluorophenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be prepared from (2-(azetidin-1-ylsulfonyl)-4-
fluorophenyl)methanamine, which was synthesized according to the methods used to
prepare intermediate 48. White solid, 'H NMR (500 MHz, CDCls) 8 ppm 11.86 (1H,
s), 8.57 (14, t, J=6.3 Hz), 7.65-7.72 (2H, m), 7.26-7.31 (1H, m), 4.82 (2H, d, J=6.7



9, 9-di net hyl - 4- oxo- N-[[ 2- (2- oxo0-| -azeti di nyl ) phenyl Jne
thylJ-. The title conpound can be prepared from

WO paosnmesed at e 162, N-(2-(2-oxoazetidin-I-yl) bePzy$2085/016473
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(benzyl oxy) -9, 9-di net hyl - 4- oxo-4, 6, 7, 9-tetrahydropyrim
ido[2,1-c] [ 1,4] oxazine-2- carboxam de. 1H NWVR (400
MHz, CDC13) 8 ppm 12.15 (1H,2%rs), 9.65 (1H brs)
10733720(4H m, 4.54 (2H, d, J = 6.6

3 Hyp- BODEH. B, 3.9 {4H, 3, .BT.8H7p0 2(22@ 32H,30)8. 5(82(6H s)a HRMS

GBIt i o ittt bt RS o

N O Pyrimdo[2,1-cJ[1, 4] oxazi ne-2- carboxam de
N-[[4 quoro 2- (2-oxo- 1-
pyrrolidinyl)phenyl jfnet hyfXpmeple §12 7
9-t et rahydr o- 3- hydr oxy-9, 9-di net hyl - 4- oxo. The 20
title conpound can be prepared frominternedi ate 159,

N-(4-fluoro-2-(2- o OH
oxopyrrolidin-1-yl)ben > I\g n 0Xy) - 9, 9-di net hyl -
4- oxo-4,6, 7, 9- H

t et rahydropyrimdo[ 2,1 4] ox &zi < 2- car boxani de.
IR (KBr, cm 1) 3432, 2980, |1689,§54§ 1183. 1HNWR
400 MHz (MeOD) 8 ppm 7.53 (1H, dgi~d~= 9.2, 6.3 Hz),

7.11 (2H, m, 4.52 (2H s), 405(2H t, J =5.0 H),
3.96 (2H, m, 3.87 (2H t, :71W)2005/118593

EC-ZI-/G U(S%ai(?;/rr? &ﬁél 2 g][ (I %Z#XJ_?% ﬁgﬁ%g%?g%% ?l gé’l fg lg%\%]z’g%lhydroxy-

C2)9-a 25V VM*J‘rH-dz‘hylth@ﬁkeb}@ Wt}fyi_)’undxo-ﬂr Frepafddaccording to the
Exaniol 125 NOO OHMO NH ’
method descrlbed for the synthesis of example 100. White solid, "H NMR (300 MHz,

CDCls) & ppm: 1.55 (6H, s), 2.50 (3H, 5), 3.98 (41, 5), 4.65 (2H, d, J=6.6 Hz), 7.1-
7.4 (3H, m), 8.11 (1H, t, J=5.9 Hz), 11.94 (1H, 5); LC/MS m/z 376 (M-+H).

Example 113

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 4,6,7,9-tetrahydro-3-hydroxy-
9,9-dimethyl-N-[[2-(methylsulfinyl)phenyl]methyl]-4-oxo-. To a solution example
112, pyrimido[2,1-c][1,4]oxazine-2-carboxamide, 4,6,7,9-tetrahydro-3-hydroxy-9,9-
dimethyl-N-[[2-(methylthio)phenylmethyl]-4-0x0-, (112 mg, 0.3 mmol) in CH,Cl,
(5 mL) was added 3-chloroperoxybenzoic acid (69 mg, 0.3 mmol; 77%, Aldrich) and
the mixture stirred for 5 min. After removing the solvent in vacuo, the residue was
purified by preparative reverse phase HPLC (YMC, ODS, 8-15% CH;CN/H,0-0.1%
CF3CO;H) to provide 58 mg (0.16 mmol, Yield 53%) of the title compound as a
white powder after trituration with diethyl ether. "H NMR (300 MHz, CDCls) & ppm:



FN OPyrimdo[2,1-c][1, 4] oxazi ne-2-carboxam de,
N-[[4 fluoro-2-(hexahydro-2- oxo-IH azepin-1

w@ kgophessysd Jnet hyl J- 4, 6, 7, 9-t et r ahydr o- 3- hydr oxpeDUS20d5/0m6473
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ethyl-4- 10 oxo-. The title conpound can be prepared
frominternediate 160, N-(4-fluoro-2-(2

oxoazepan 1-yl)b 262

enzgl - 3- (benzyl ox di met hyl - 4- oxo-

t de B CEHOTROR (AT (61. i ok (30, 20,5 (3 ), 7.65-

_ 4
s Ve PRt} (P RIRSS Py 1 i, G frRyS eiSp cal il
b r@ gith, 5} OsST(NHEH] 392.1280, Joumd$90.168)., 4. 64 (1H, d, JAB =
15.0 Hz), 4.31 (1H d, JAB = 15 15 Hz), 4.04 (2H, m,
3.96 (3H, M, 3.66 (1H, m, 286(1H n)( ZﬁjS(llc_I:i\/B
in 2.03-1.80 (6H, m, 2H L
(I\/ZH—|)+ nm z 459. Exanple 12%%&1931 O " HF/
N 20 O N-(4-Fluoro-2- (2 oxoazetldln 1
yl ) benzyl) - 3- hydr oxy-9, 9-di rrettyl - 4- 0X0

4,6,7,9-tetrahydropyrimdo[ 2, 1- !_14] oxazi ne- 2- car bbo
xam de. The title co

Pared from
i ntermedi ate 146, Q
N- (4-fl uoro-2-(2-oxoaze ISIE@ yl N
2005/ 118593 PCT/ US2005/ 016473 2
(benzyl oxy) -9, 9-di net hyl - 4- oxo- 4, 8, 799-t et rahydr opyri |
nido[2,1-c] [ 1,4]oxazine-2- carboxam de. 1H NWVR (400
MHz, DMSO-d6) 6: 9.46 (d, J = 6.4 Hz), 7.34 (1H, dd, J
= 8.5, Ryrinitfa)R,1-d][24] oddnedeardoxaniiQe, 24, 6, 2,96 esralyidr d-30 droxy-

td, =85 2.6 H 6.90 (1H, , 4.52 (2H, d,
§ ]959~6’i'wf’9§)?\,’-[ B é@f’%}éﬁl]’w}wﬁeﬂy@n@%ﬁ& )4;3?32--8 3oz SP%lt{omq,f example
n-) , q . ] 9.0 , . .Y N ~ _
e T S
dimethyl-N-[[2-(methylthio)phenylJmethyl]-4-oxo0- (112 mg, 0.3 mmol) in CH,Cl, (5
mL) was added 3-chloroperoxybenzoic acid (140 mg, 0.62 mmol; 77%, Aldrich) and

1)-3 WO

the mixture stirred for 20 hrs. After removing the solvent in vacuo, the residue was
purified by preparative reverse phase HPLC (YMC, ODS, 15% CH3CN/H,0-0.1%
CF3CO,H) to provide 61 mg (0.15 mmol, Yield 50%) of the title compound as a
white powder after trituration with diethyl ether. 'H NMR (300 MHz, CDCls) 6 ppm:
1.56 (6H, s), 3.14 (3H,s), 3.96 (4H, s), 4.83 (2H, d, J=7.0 Hz), 7.39-7.57 (1H, m),
7.60-7.68 (2H, m), 8.02 (1H, d, J=8.4 Hz), 8.65 (1H, t, J=7.0 Hz), 11.78 (1H, brs).
HRMS (ESI) calcd for C1gH22N304S (M+H) 408.1229, found 408.1217.

Examples 115-116

Examples 115-116 can be prepared from the indicated intermediates by

hydrogenolysis or trifluoroacetic acid mediated hydrolysis.



H F~MN NO 10 N (4-Fluoro-2-(2-oxooxazolidin-3
yl ) benzyl) - 3- hydr oxy-9, 9-di net hyl - 4- oxo- 4, 6, 7,

wW@2a0et1188y/ dr opyri f ni do[ 2, 1-cJ[ 1, PCT/US2005/016473
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4] oxazi ne- 2- car boxam de. The title compound can be
prepared frominternmedi ate 165

N-(4-fl uoro-2-(2-oxooxazol i di%@s-yl ) benzyl) -

3- (benzyl oxy) - 9, 9- di net hyl - 4- oxo- 4, 6, 7, 9-t et r ahydr opyr
imdo[2, 1-c] [ 1,4] oxazirdexampigltar boxani de. 1H NMR
(400 MHz, DVsO-d6) S ppm 12.12 (1H, s), 9.34 (1H t,
J = 6.2 H), 7.41 (1H, m, 7.23 (1H td, J = 8.6, 2.5
Hz), 4.48 (4H, m, 4.06 (2N,/SJS, J = 7.7 Hz), 3.97
(2H, t, J =5.0 H), 3.83 4200 t, J = 5.0 Hz), 1.55

(6H, s). LCVMB (M+H)+ mHy 433, Hnple 128 HO. N
OO HO \ N~\I H N 18593

PCT/ US2005/ 016473 273 o[ 2,11-cJ[ 1,

4] oxazi ne- 2- car boxamidesAF [[4 f| N2 [ (2R) - 2-
(1'iydroxynet hyl)-5-o0xo-1 j
pyrrolidinyl]phenylJnmethylj-4,6,7, 9+ tefrahydro-3-hydro

Xy- 9, 9-di net hyl -4-oxo-. The title conpound can be
prepared frominternediate 192,

S (I? Z( ;) EI;/ %3}6{"% la?%?ojiéﬁ %%‘%ﬁrﬁ]’%{j’??)?%%%%lg%@ ?Y -gfﬂquo-} (2-
9 ,ﬂ%agbz%hﬁwdé{»geg%memyg,i 6,9;9—%?;%:@278?5?[ £o Wf{biP— do % c’gm %’% 35 9 Dxo-.

,%xam ne- oxam de. | cm}@) 344
1884 titlemempoynd can beprgrrad omHatepmedBy 193 pNrid-flupreg-(thiazol-2-

( H} %% _.5-1}_( 4 o 8 §|-t- -
et .5td P S50 G4 o g ez
2 c]12;400Ride2HcarBbxandidd ' HMR (900 MHEZ5DMS®-d8) § ppmb21.97 (1H,
(6H, S). LCVMS (MrH)+ mlz 461. 10
brs), 9.72 (1H, brs), 9.39 (1H, t, J = 6.3 Hz), 8.14 (1H, dd, J = 2.5, 12.0 Hz), 7.31-
7.28 (2H, m), 6.99 (1H, d, J = 3.8 Hz), 6.84 (1H, ddd(dt), ] = 2.5, 8.3 Hz), 4.52 (2H,
d, J= 6.3 Hz), 3.96-3.94 (2H, m), 3.82-3.79 (2H, m), 1.54 (6H, s) LCMS ('ES],
M+H") m/z 446. HRMS (EST") calculated for CpoH, FNsO4S [M+H']: 446.1298;

found: 446.1292.

Example 116

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[[4-fluoro-2-[(5-methyl-
1,3,4-thiadiazol-2-yl)amino]phenyl]methyl]-4,6, 7, 9-tetrahydro-3-hydroxy-9,9-
dimethyl-4-oxo-. The title compound can be prepared from intermediate 164, N-(4-
fluoro-2-(5-methyl-1,3,4-thiadiazol-2-ylamino)benzyl)-3-(benzyloxy)-9,9-dimethyl-
4-0x0-4,6,7,9-tetrahydropyrimido[2, 1-c][ 1,4]oxazine-2-carboxamide. 'H NMR (400



Exanmple 129 oy O NOO OH "'e4 0 \ NH F/ N'Il N
15 Pyrimdo[ 2, 1-cJ[ 1, 4] oxazi ne- 2- car boxam de,

WORGP21502R) - 2- [ (acetyl oxy) met hyl J-5-0x0-1  PCT/US2005/016473
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pyrrolidinylJ-4 fluorophenyl Jnet hyl J-4,6,7, 9-

t et r ahydr o- 3- hydr oxy- 9, 9- dlnethyl 4-oxo0-. The title

conpound can be prepared fr or®4i nt er nedi ate 193,

(R) (1-(2-((3-(benzyl oxy)-9, 9-di net hyl - 4- oxo-4, 6, 7, 9-
ZaBM%ﬂ%@ Orpipao[12, 9ﬂ(d]-1 pm) )66 (1H, brs), 9.37 (1H, brt, 1= 6.1 Hz),

o8 AT ) T UL S R .

& _
(gmag GOPHIZ),AE 527?3 Q%QHP% 3.80 %8@ ng@ﬂmi 2t @i;ﬂ%(m s);
2L<213/I82(+ FEL VEH) myz 4Q1 2§RM%1ES(15Ha1qwate fos@z Ne4S [M+H'T:

. WD 2005/ 118593 PCT/U82005/016473

%ﬁzx @“ndn%l?%\ C~.- ONOOHO NH FNO 5
Pyr|n1d0[2 1-c][1, 4]oxazine-2 carboxam de, N-[[4
fluoro-2-[(2S)-2- (hydrox neth¥ ? S- oxo-1
pyrrolidinyl Jphenyl ] met hyiBxamplegl 1
9-tetrahydro- 3- hydroxy- 9, 9- dlnEthyI 4-oxo-. The title
conmpound can be prepared frominternediate 167, (S)-
N-(2-(2-((tert- butyldlngtgglsiIonxy)nEthyI)-S-oxopyrr
olidin-1-yl)-4-fluorobenz
3- (benzyl oxy) -9, 9- dlnethbl-4 0X -4F§!7,9-tetrahydropyr
imdo [2,1-¢c] [ 1,4] oxz 72 @xanmi de. ' HNMR
400 MHz (DMBO) 8 ppm (1H, .18 (2H, m, 5.07

F

O

6H-Pyrimido[2,1-c][1,4]oxazepine-2-carboxamide, N-[[4-fluoro-2-(1H-
1,2,4-triazol-1-yl)phenyl]methyl]-4,7,8,10-tetrahydro-3-hydroxy-10, 1 0-dimethyl-4-
oxo- A solution of intermediate 33, ethyl 2-(2-(3-chloropropoxy)propan-2-yl)-5-
hydroxy-6-oxo0-1,6-dihydropyrimidine-4-carboxylate, (0.208 g, 0.65 mmol) in
anhydrous dimethylformamide (2 mL) was stirred with anhydrous potassium
carbonate (0.366 g, 2.6 mmol) at 60 °C for 16 hours. This was treated with
intermediate 69, (4-fluoro-2-(1H-1,2,4-triazol-1-yl)phenyl)methanamine
hydrochloride, (0.451 g, 2.08 mumol) and triethylamine (0.5 mL, 3.6 mmol) and
stirring continued at 100 °C for 16 hours. The solvent was removed by rotary
evaporator and the was purified by preparative reverse phase HPLC (C18, 10%-35%
CH3CN/H,0-0.1% trifluoroacetic acid). Fractions containing product were pooled
and concentrated by rotary evaporator. The resulting aqueous solution was extracted
with ethyl acetate (2 x 50 mL), and the combined organic fractions dried (sodium
sulfate), filtered, and concentrated to dryness. The resulting residue was triturated
with a minimal volume of 95% ethanol, and the solid collected by filtration to give
103 mg (0.24 mmol, Yield 37%) of the title compound as a white solid: "H NMR
(500 MHz, CDCl3) & ppm: 11.96 (1H, br s), 8.83 (1H, t, J/=6.6 Hz), 8.46 (1H, s), 8.17
(1H, s), 7.71 (1H, dd, J=8.5, 6.1 Hz), 7.21 (1H, dt, J/=8.2, 2.6 Hz), 7.11 (1H, dd,



(1H, broad s), 4.66-4.11 (3H, m, 3.95 (2H, t, 5.1
Hz), 3.80 (2H, t, 5.1 Hz), 3.39 (2H, s), 2.43 (1H,

WORGOSA12%3 (1H, n), 2.08 (1H, m), 1.51 (6H s).PCIMR005/016473
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(MtH) + mlz 461. Exanple 131 15 NL,i//" \ ~ N OO OH\\
N"-- O HF/ N~ N
7(R) - N-(2-(2-((Di rrethyl am' no) #&t hyl ) - S—oxopyrrolidin 1

yIJ)-4quorobenz drox-9 9- di net hyl - 4- oxo
b, BT S S R G5k B =] e 141 b o3l 50, 191
C;;&/ﬁéﬁz I(]dg (IO-JI-%& f Léy—ﬁ )SS)m(SfNMﬁt(?ﬁT?g Mﬁze C]I§(§13) O ppm:

azl

oxewvrm di, m61l2(yl 1)5‘8428f h smBobsnwl ) 4834 1apov| 036/39,93945,
di net h | -4-0x0-4

t e8¢ §ﬁykﬂ8@ﬁ§yﬂ2&ﬁ§d[2§ OJL ¢17.99.471603z 1 We@-@&r%o&%%u@& 39.13,

Q30 7 LRNT®

ngg] gdzﬁ?% on c ar ggafmg%% f42?ﬁr§?d7éﬁ§)/%
(@280681.,AnbD catedior. bCzlallliﬁNg()eﬁGOJOGerm/ )CL 155 93;/\H$4.96; Ny 832157, F,
at 23 _C under H2 al l oon) WO 2005/ 118593
Péﬁ%ﬁ?@éSEﬁ%&GZSA 214 N.0P- B K. 4841 | adi um on char coal
was then renoved by filtration and the sol vent was
evaporated in vacuo. The residue was purified by
preparative HPLC ( YMC- PackBxamiil8)18 0 afford the title
conpound (0.013 g, 29%vyield): 1H NVR (400 MHz, MeQD)
8 ppm 7.56 (1H, dd, J = 7.0 Hz), 7.30-7.17 (2H, m,
4.70 (2H, m), 4.15 (1H, d,nJ = 5 15.3 Hz), 4.07 (2H,
m, 3.99 (2H, m), 3.54 N,\n) 2&% (6H, s),

1765 (6H, s). HRWVB

2.84-2.64 (4H m), 2.20](1H m)
cal cd for C24H31N505F: O 488. 2328,
FN-NO

Exanple 132 10 N3 N O
ﬂn-l yl)-4

(R -N-(2-(2-(Azi donethyl J<5- oxopyr r
fl uorobenzyl) - 3- hydr oxy-
6H-Pyrimido[2,1-c][1,4]oxazepine-2-carboxamide, N-[[4-fluoro-2-
[(methylamino)carbonyl]phenyl]methyl]-4,7,8, 10-tetrahydro-3-hydroxy-10, 10-

dimethyl-4-oxo-. The title compound can be prepared from intermediate 148, N-(4-
fluoro-2-(methylcarbamoyl)benzyl)-3-(benzyloxy)-10,10-dimethyl-4-0x0-6,7,8,10-
tetrahydro-4H-pyrimido[2,1-c][1,4]oxazepine-2-carboxamide according to the
method described for example 46. White powder; "H NMR (500 MHz, DMSO-D6) &
ppm: 12.17 (1H, s), 9.23 (1H, t, J/=6.4 Hz), 8.56 (1H, q, J/=4.3 Hz), 7.41 (1H, dd,
J=8.6, 5.8 Hz), 7.34 (1H, dd, J=9.2, 2.8 Hz), 7.30 (1H, dt, J=8.6, 2.8 Hz), 4.55 (2H,
d, J/=6.4 Hz), 4.37 (2H, br), 3.64 (2H, t, J/=6.4 Hz), 2.80 (3H, d, /=4.6 Hz), 1.80-1.86
(2H, m), 1.57 (6H, s); HRMS [M~+H]" calcd for CaoHy3N4OsF: 419.17308; found:
419.1713.



9, 9-dinethyl-4-o0xo0-4, 6, 7,
9-tetrahydropyrimdo[2,1-c][1,

Wwak@Ramsne- 2- car boxam de. 15 To a sol uti on of PCT/US2005/016473
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i ntermedi ate 195,

(R -N(2-(2-(azidonet hyl ) -5- pyrrolidin 1-yl)

4-f 1 uor obenzyl) - 3- (benzyloxyg 9-di net hyl - 4- oxo0-4,6,7
, 9-tetrahydropyrim do[ 2,

c] [ 1, 4] oxazi ne- 2- car boxanL"r’ﬁ’ér}pl? 51930 g, 0.052 mmol) in

CH2C12 (1 nlL) was added CF3CO2H (1 nlL) at 23 C. The

reaction mxture was stirred at 23 C for 31i. Tol uene

(20 nmL) was then added the solvents evaporated in

vacuo. The residue 20 puri fd' ed Hy preparative HPLC

(YMC-Pack C-18) to affo ¢ compound (0.008

g, 3 1%: 1H NWR (400 ME ~;° 7.55 (1H, dd,

J =6.6 H), 7.16 (2H 84 (2H, m, 4.05

(2H, m, 3.98 (2H, nF; 756 (2H S . 70-2.45 (4H,

m, 2.11 (1H, m, 164(3H s), 3H s). HRMVB

cal cd for C22H25N705F: 486. 1901; ou(ﬁd 486. 1923. 25

WD 2005/ 118593 PCT/ US2005/ 016473 ‘276 Exanple 133

H2N-"4 NOO OHO \ N~~\I H F/ N~NO 5

(R -N(2-(2-(Am nonet hyl ) -5-oxopyrrolidin-1 yl)-

fI uor Pheniey)), 137 Hydoemeyne- Bca;@osﬂmmﬂet%94dw¢hjd%[ﬁ# ﬂl@?i 0-2-(1H-

9- tetrahydropb&l m d

41] aetsine D B A 6 ek o R @5 gae tite
pc!o?(g%qlﬁg Ry b@%}%@%ﬁ RRkY fitdeiate HOURE1 6)-Abthyl-3-hydroxy-4-oxo-

(4p; 7m~(eﬂan3&;rop1mmm1n§1 hyl[) Abexaximeyl-easboxgilate, angd|interngdiafe 69,

r ngi nzy @Z&i{ -b, ZgI triazek 1+ y})Plhené’}?%}’eﬂmé‘m?mﬁ l%yd{och or accordmg to

é}g [n?etﬂod&]de&criloe&]fopes@ﬁpm -1219.8n€ 20. thiﬁéTpd\ederi NMR (500
S ppm 754(1H dd, J =

NGB COCIZ T ghtn: 1.6 162 (B L) L /0. 6A, 46 (i-sde5 65 (1EL
5 7.65 (06, s Oy a7 9 (i =, 2% fi8g b GaSb 4 2.6
Tg&@;@ i, dggé_ %%ﬁ%@ﬁ@@f(m&ﬁ) 11959562 08 LA} A0872096 (2H,
m), 0.86 (6H t, J=1.5 Hz) 3C NMR (125.76 MHz, CDCls) & ppm: 167.98, 163.19,
161.20, 157.88, 152.81, 151.29, 146.05, 143.97, 137.00, 136.93, 134.28, 134.21,
128.62, 128.59, 125.85, 117.10, 116.94, 112.58, 112.38, 80.93, 58.63, 43.02, 39.20,
31.43, 7.86. HRMS [M+H]" caled for CoHasNsO4F: 443.18432; found: 443.1845.

Example 120

N\N



Exanpl es 134-136 can be prepared fromthe indicated
i nternmedi ates by hydrogenolysis or trifluoroacetic

wa@eood/1mse at ed hydrol ysis. 20 Exanpl e 134 NHPQI/USI05/016473

10

15

20

25

30

N~\I O HM NF 0 W 2005/118593 PCT/ US2005/ 016473
277 Pyrim do[ 2,1-c][1, 4]oxazine-2-carboxam de,
N-[(2-am no-4- fl uorophenyl)r%g?hyl\] 4, 6, 7,

9tetrahydr03hdrox-9 9-di met hyl - 4- oxo-
conpouﬁ)d‘lm'dn[%é%ﬂeﬁam@?@ﬁ?ﬁﬁﬁhwwiéﬂ%%P%@M@@r[[" ﬂ“Of”O -2-
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HEHVE)I(aEﬂO)W@eg el mired) foﬁowedwﬁzmmbmm&e(@e}%gg) &_54619:;01),

o e R iy 50 BOU; T Mot har sy o Sty Broxide

t
e
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VHz (Me 8 ppm 66(1H, broad d, J = 10.5 Hz),
7.40 (1H, broad t, 6.5 Hz), 6.87 (1H, broad t, J = 6.5

4A5s%lu(ti%'ﬁl’of 'ﬂis mAé\té}gal,(iﬁ '5|nh§drou]s dimethylformamide (4 mL), was
treated with HATU (0.32 g, 0.83 mmol) and stirred for 10 minutes. The reaction
mixture was treated with intermediate 39, 2-aminomethyl-5-fluoro-N-methyl-
benzamide trifluoroacetic acid salt, (0.281 g, 0.94 mmol), followed by
dimethylaminopyridine, DMAP, (0.140 g, 1.125 mmol), and stirred at 60°C for 3
hours. Solvent was removed by rotary evaporator and the residue‘ purified by flash
column chromatography, eluting with 50% to 60% ethyl acetate in hexanes.
Fractions containing the product were pooled and concentrated to dryness, which
gave a white glassy solid. A sample (approximately 10 mg) was further dried under
vacuum, and the remainder used in the following reaction: '"H NMR (500 MHz,
CDCl;) & ppm: 8.47 (1H, t, J=6.2 Hz), 7.36-7.45 (3H, m), 7.23-7.27 (2H, m), 7.10
(1H, dd, J=8.8, 2.9 Hz), 7.04 (1H, dt, J/=8.3, 2.7 Hz), 6.60-6.69 (1H, br), 5.25 (2H, s),
4.50 (2H, d, J/=6.2 Hz), 3.94 (4H, s), 2.95 (3H, d, J/=5.1 Hz), 1.90-2.02 (5H, m), 0.75-
0.82 (6H, m).

A solution of the above compound in dichloromethane (5 mL) and
trifluoroacetic acid (5 mL) was stirred for 2 hours. The solvent was removed and the
crude product was purified by preparative reverse phase HPLC (C-18 column, 10%
to 40% CH3CN/H,0-0.1% CFsCO,H). Fractions containing product were pooled
and concentrated in vacuo. The resulting aqueous suspension was extracted with

dichloromethane (4 x 100 mL), and the combined organic extracts, dried (sodium



20 = 5.0 Hz), 3.92 (2H, t, J =5.0 Hz), 2.28 (3H, s),
1.62 (6H, s). HRVE (ESI) calculated for G 9H22FNACH

W osH]85405. 1574; found: 405. 1571. WO 2005/ 1185BGr/US2005/016473

10

15

20

25

PCT/ US2005/ 016473 278 Exanple 136 OANA O CHO \ N
H F/ N O5
Pyri m do[ 2, 1-c] [ 1, 4] oxazi ne- 268 ar boxani de,

1LA2 (acet yhnet hyl am no) - 4- fl uorophenyl ] et hyl J-

esulipte) ofiltesed, ahg gprcestraipd ﬁ@shy/ngss &@ur%@wwﬁw&mﬂwﬂe
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\?Vhﬁ@ZMidJ*H)NMRg(Sdﬂ) Nﬁmy}woommpﬁn?mio (1H, s), 9.30 (1H, t, J=6.4
tetragz(lg‘ﬁyrl m dof 2, 1 c] oxa2| ne- 2- car boxami de.

| Rz), R 1)) 7.39 O 4,153 P33 26839, (2H1mp. A F AR d,

P US0B  ,  Baol g

( 2H9-2009 QH5 D), 1. 8I_HZl)91 (31—14@1)(076IGSH SY=T. 3}&5 (ZNMIR ($25 76
1.85 (2.4H, s) s)
( MHg DNM$O- 116)6?2ppr(111627+$6 é)ﬁ‘7 5de5§ Qﬁvﬁﬁé S50 241@45 18 137.26,

Ei‘%%’t 3%35% %%%AS% ,ofz%wlé %’Pﬁblg’r$22 I?)14 Tkl 5084
9576004206, 40-05X80.08 Q264367 47. HRMS [M+H] calcd for C21H26N405F
etrahgﬁﬂropyrl m do{@%, 1-c][1, 4]oxazine-2-carboxam de.

T63 21 &b fewd: 513
(2- am nobenzyl) - 3- (benzyl oxy) - 9, 9- di net hyl - 4- oxo-4, 6, 7
, 9-tetrahydropyrimdo [2, 1-
c] [ 1, 4] oxazi ne- 2- car boxdiratepl¢sOl20580g, 0. 114 nunol) in
acetic acid (1.5 nL) was
Examples 121-130can be prepared from the indicated intermediates according
to the methods described for examples 121 and 122. Alternatively, the examples can

be formed by treating the indicated intermediates with trifluoroacetic acid.

Example 121

(I\:\LOOOH

fog -

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-(2-oxo-1-
piperidinyl)phenyl]methyl]-4,6, 7, 9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. To
intermediate 145, N-(4-fluoro-2-(2-oxopiperidin-1-yh)benzyl)-3-(benzyloxy)-9,9-
dimethyl—4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazin-4(9H)-one, (100 mg,
0.187 mmol) in ethyl acetate (10 mL) was added palladium (10% on charcoal) (30
mg). The reaction mixture was stirred at 23 °C under a hydrogen atmosphere

(balloon) for 3h. The catalyst was removed by filtration on Celite. The filtrate was



added mal ei ¢ anhydride (0.013 g, 0.131 nunol) and the
reaction mxture stirred in a sealed tube at 115 C

wo 20051853 Acetic acid was evaporated i n vacuoP@nuSion&016473
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resi due WO 2005/ 118593 PCT/ US2005/ 016473 279 was
purified by preparative HPLC (YI\/C- Pack C-18) to afford
the title conpound (O 013 g, 26979 yi el d) 1H NVR (400
MHz, CDC13) 8 ppm 03 (1H, broad t) él H m
7cq;@e](ltgqtpd wvacyo g (h]:;mes g1@51g2e trgp:rateg)wﬂlyfdw yi other @O ml)

247 o e P B B o'

138752043, D6S6,Q 5306-+731 1H1NMR\I40(Q\4 mbﬁﬁ‘ibpfrﬁmlq;ﬂmdd ®),7
4] oxazi_ne- 2- car boxan de N- (benzo[ b] t hi

AL 6100, 51 (BB oy e SyL 190, 2 HaL oyl < 4 DR 4.05 .

[ g‘?’(% Eﬁ’n ’%tf’(%ézfﬁ "Pg 3%139( ﬁ?m) 2.63-2.48 (2H, m), 2.03 (4H, broad s),

enzRI(6Hys)- chs:l(meﬂm*yﬂnxm@xo 4, 6,7,09-

t et rahydropyri m do[ 2, 1-c] [ 1, 4] oxazi ne- 2- car boxam de,
(60 ng, 0.13 innpbl) was added CF3C2H (2 nL) at 23 C.
The reaction m xture was 23 Cfor 1.5 15 h.
Tol uene (20 nL) was then adégedﬁlan t he solvents were
evaporated in vacuo. The residue was purified by
preparative HPLC (YI\/C-Pa k CG18) to afford the title
compound (0.017 g, 34%vyield): 'H NI\/R (400 MHz, CDC13)
8: 8.00 (1H, broad t), 7%6 J —80I—Iz) 7.51

-7.28 (3H, m), 4.93 (2H d, 4.05 (4H, s),

1.58 (6H, s). HRMB cal or 4S: 386.1175:

found 386.1165. 20 Exal o OHO N—~~1 |
O

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 4,6,7,9-tetrahydro-3-hydroxy-
9,9-dimethyl-4-oxo-N-[[2-(2-0xo0-3-oxazolidinyl)phenyl]methyl]-. To intermediate
161, N-(4-fluoro-2-(2-oxopiperidin-1-yl)benzyl)-3-(benzyloxy)-9,9-dimethyl—4-
oxo—4,6,7,9-tetrahydropyrimido[2,1—c][i,4]oxazin-4(9H)-one (100 mg, 0.187 mmol)
in ethyl acetate (10 mL) was added palladium (10% on charcoal) (30 mg) . The
reaction mixture was stirred at 23 °C under a hydrogen atmosphere (balloon) for 3h.
The catalyst was removed by filtration on Celite. The filtrate was concentrated in
vacuo and the resulting residue triturated with diethyl ether (10 ml) and dried in
vacuo to afford 37 mg (45%) of the title compound. IR (KBr, cm™) 3397, 2943,
1636, 1539, 1173. "HNMR 400 MHz (MeOD) & ppm: 7.51 (1H, dd, (t), J =7.0 Hz),
7.11 (2H, m), 4.70 (1H, d, J = 15.3 Hz), 4.24 (1H, d, J =15.3 Hz), 4.05 (2H, m), 3.96
(2H, m,), 3.73 (1H, m), 3.62 (1H, m), 2.63-2.48 (2H, m), 2.03 (4H, broad s), 1.62
(6H, s). LCMS (M+H)" m/z 445.
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9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. To

i ntermedi ate 196,

N- (benzo[ b] t hi ophen 1, 1- di one?R yl met hyl ) - 3- (benzyl oxy
)- 9, 9-di net hyl - 4- oxo- 4,6, 7, 9-.

t et rahydropyri mi do[2 1- c] [Bxammi 423 ne- 2- car boxani de,
(0.080 g, 0.16 5 mol ) was added CF3CO2H (2 nlL) at 23
C. The reaction m xture was stirred at 23 C for 2.5
h. Tol uene (20 nlL) vvasét\ge:n added and the sol vents
evaporated i n vacuo. resi e wgs purified by

crystallization with M (10 nL) to ford the title
conpound (0.037 g, 55% NW 400 VHz,
DVSO- d6) 8:11.87 (1H, fh = 6.5 Hz),

7.65 (2H m, 7.51 (1H™, J = ]( 742737(2H

m, 10 4.84 (2H, d, J 62Hz) t, 5.4 Hz),
3.85 (2H, t, J =5.4 Hz) 1.59 (6H HRI\/IS cal cd

for Cl9H20N306S: 418. 1073; found 418 1078 o S=O0Q

OHO N~ 1 | HO 15 Pyrimido[2,1-c][1,

4] oxaz |F)@m21d5[¥ﬁ@]>ﬁ'¥']ﬂ;@zzm'&i E@boRafiiB YRS, 8-9Yedahydro-3-hydroxy-

di oxi dobenzo[b]thie

y 19 Srdinsiyl=440:@-1y- [Q{%ﬁr@ﬁwe@dlmmwﬁye@y@ dFheetitipgorgpound
| %?8 be gﬁ!}g{etd' fg(glg nﬁ%ﬁ%%éjlg@% ??Ez”‘bi?&%ﬁ&lﬁ"f‘ yl)benzyl)-3-
( perzayldxy)- Bl%dlhﬁﬂryl 410@-4%55 Feepahpdrbyyrimidlo[HBOL ¥ gonayine-2-

9, 9-di met hy| - 4
t SRroaRgaidspyH NM&&{*@ Mléq pp@})o&a@nnbz b3 (&% B edh 5611y brs),

R CRotR e LB RO, 5330, 5% ort ),

( 36 OH, t,7.-32.3(H4), 3.40 (JH =, T=01.HHY), 14638(6H( HLOMS J'BSI, M+H")
68Hz9)9 3.99 (4H, s), 3.54 (2H t, J 6.8 Hz), 3.40

¥P-3 =6.8), 1.61 (6H, s). LCMVB (MH—I)+ n z 420.
Exanpl es 141-146 25 :

Example 124

[r;\A\O OH

o 83

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[[4-fluoro-2-(2-oxo-1-
pyrrolidinyl)phenyl]methyl]-4,06,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo. The
title compound can be prepared from intermediate 159, N-(4-fluoro-2-(2-
oxopyrrolidin-1-yl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide. IR (KBr, cm™) 3432, 2980,
1689, 1543, 1183. "HNMR 400 MHz (MeOD) & ppm: 7.53 (1H, dd, J=9.2, 6.3 Hz),
7.11 (2H, m), 4.52 (2H, s), 4.05 (2H, t, J = 5.0 Hz), 3.96 (2H, m), 3.87 2H, t,J=7.1



Exanpl es 141-146, listed in Table 9, can be prepared
frominternedi ate 25, ethyl
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o[2,1-c] [ 1,4] oxazine- 2-carboxylate, according to

the nethods described for exanples 1, 19, and 20. The
conpounds in the table were ch racterlzed by LCMS;

(Xterra M5-C18, 4.6 X 50 WD 2005/ 118593

P&w), Lb@b@@i,a,ﬂsa%) H@BZ 266§ H, ).kt @ 0T ) HIRISH(EST L gdgwlged for

: CO2H, B =
c@ﬁ@@%&@%ﬁéﬁlﬁlﬁq‘rﬂ% AT b
detection at 220 nm). Product retention time (RT
m nutes) and nol ecul ar wei N%l]) results are
listed in the table. 5 Ta nple Structure RT
M5 >c) 141 off 1.1 331.17 O Pyr|n1d0[2 1-c][1,
4Joxazi ne- 2- car boxam de, 4, 6, 7,
9-tetrahydro- 3- hydroxy-A, Q-di net hyl -4- oxo-N-(2
pyridinyl methyl) O N O 142 HN off 2.07 346.18
N O Pyrimdo[2,1-c][1, >4 Zi ne- Zogarboxanlde 4,

6, 7, 9-tetrahydro-3-hyd oxy 9, -d|ﬂEt§}J
[ (5-met hyl yrazinyl) net xo N O~1 N

F N;\iNj

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[[4-fluoro-2-(hexahydro-2-
oxo-1H-azepin-1-yl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxo-. The title compound can be prepared from intermediate 160, N-(4-fluoro-2-(2-
oxoazepan-1-yl)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2 carboxamide. IR (KBr, cm™) 3392, 2934,
1646, 1522, 1292. "HNMR 400 MHz (MeOD) & ppm: 7.50 (1H, broad s), 7.06 (1H,
broad s), 7.01 (1H, d, J = 9.0 Hz), 4.64 (1H, d, Jap = 15.0 Hz), 4.31 (1H, d, Jag = 15
Hz), 4.04 (2H, m), 3.96 (3H, m), 3.66 (1H, m), 2.86 (1H, m), 2.65 (1H, m), 2.03-1.80
(6H, m), 1.62 (6H, s), (2H, m). LCMS (M+H)" m/z 459.

Example 126

P
fon a3

N-(4-Fluoro-2-(2-oxoazetidin-1-yl)benzyl)-3-hydroxy-9,9-dimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide. The title compound
can be prepared from intermediate 146, N-(4-fluoro-2-(2-oxoazetidin-1-yl)benzyl)-3-



143 N 3.35 376.16 O Pyrimdo[2,1-cu[l,
4] oxazi ne- 2- car boxam de, 4, 6, 7,
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[[4-(methylthio) henylJrnethyl]-4-o0xo HNO HN HO N

144 N O 2.37 397 0 \/

Pyri m do[ 2, 1- c] [ 1, 4] oxazi ne- Z7%ar boxani de,
N-[(2,3-dinethyl-1Hindol-5 yl)nethyl] 4,

o (ReseyaRy)d- S-daneti-toyo a6, @%mﬁmdwpymméﬁé 1\1@[1 ;4]oxazine-2-

R e e e

Pyrg. snamﬁz)lzzsxgm derJOX@@QnEﬁ{zgmb@Klﬁﬂntdel 8%, ;67Hz) 6.90
9-t etrahydro- 3 d i met

yl -
T ot o 3O H, | 5. B, 3.83-2.7 (@nm, 3.11
Ol 7 =N 12116 8 (B1323 RRE 2H)* myz 417

Example 127

P
O -

N-(4-Fluoro-2-(2-oxooxazolidin-3-yl)benzyl)-3-hydroxy-9, 9-dimethyl-4-oxo-
4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide. The title compound
can be prepared from intermediate 165, N-(4-fluoro-2-(2-oxooxazolidin-3-yl)benzyl)-
3-(benzyloxy)-9,9-dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-
carboxamide. "H NMR (400 MHz, DMSO-d) & ppm: 12.12 (1H, s), 9.34 (1H, t, J =
6.2 Hz), 7.41 (1H, m), 7.23 (1H, td, J = 8.6, 2.5 Hz), 4.48 (4H, m), 4.06 2H, t,J =
7.7 Hz),3.97 2H, t, J = 5.0 Hz), 3.83 (2H, t,J = 5.0 Hz), 1.55 (6H, s). LCMS
(M+H)" m/z 433.

Example 128
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Pyrimdo[ 2,1-cJ[1, 4]oxazine-2-carboxam de, N-[(3,
S-df uonophenyl ) et hyl]1-4, 6, 7, 9-
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Co N, NO~f YNHBr OHOS5 Pyr*imdo[2,1-cJ[1,
4Joxazi ne- 2- car boxam de, N-[(2-br”~onmophenyl ) nmet hyl J-
4, 6, 7, 9-tetrahydro-3- hydno%ﬁ-Q 9- di net hyl - 4- oxo-.

The title conpound can be repared frominternedi ate
25, ety wngd&fz ol-eh(y, 4 B0z igpesdihoxamias d\-4/ 4 lmoro=-2-[ (2R)-2-

t Zﬁd);agy%% 56' %g |9 Jﬁgl'n]oll%z’ 7 %121 %ét@?_{ % ()? %2 %}%c%l h/g%?eff hydroxy-
d @sél(:}&:lﬂ;;’ml@zslfooe X Eh@tslﬂs Cdmlidlﬁldgﬂg 28 @rephtddNivdn ﬁlﬁ%d\ﬂrﬁe 192,

. , t
%@-ﬂwr@pﬂ@é@m gr%atma,) %gxogxéohfl)\n-)l-yl)gg é) %-ﬂyenzyloxy)

[c
I A g OB i

14R-(E®0, cthis34d, 297% 4634 1540, 162  EEYMRMG Méii (MeOD)éSppm

a fol |l owmn rocedure, To a m croway
2R 6 Be 28 B gnb i ha T Soms W 2 el el (2R £ 5.0
P gzl I

%2)3(’2%5) fzﬂ%}o 5), 2%2 2{%(2}1 Ing % gwggﬂﬁ% f#s\/@%lgﬂﬁ 1.62 (6H, s).
PGS )1 nd]z?rﬁl 4] oxazi ne- 2- car boxam de N-[ (2-

br onophenyl ) net hyl ] -4, 6, 7, 9-t et rahydr o- 3- hydr oxy-9, 9-d

i met hyl - 4-oxo-, (50 pnol), boronic acid or boronate

ester reagent (200 pnol), pahysleeus dioxane (0.5 ni)

and 2M K3P04 aqueous solution (0.25 inL). The

reaction vessel was flushed with 10 nitrogen, capped
and heated at 120 Cyfor 10 nminutes in a mcrowave

reactor. The reactlﬁp/m re was filtered through a
VWhat man 0. 45 p. msyri@‘g&@—ﬁb{r and the crude product
purified using preparat®venHPLC (¥terpma MS-CL18, 30 X
50 nm; Eluted with 30%tqQ 100% 8 mrbgradl ent, (A
= 10 mM NH4O0AC (ag.), B BW ate at 30
mL/mn. UV detection at. ﬁ o

i the title
conpound. 15

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-[(2R)-2-
[(acetyloxy)methyl]-5-oxo-1-pyrrolidinyl]-4-fluorophenyl]methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title compound can be prepared from
intermediate 193, (R)-(1-(2-((3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamido)methyl)-5-fluorophenyl)-5-
oxopyrrolidin-2-yl)methyl acetate. "HNMR 400 MHz (MeOD) & ppm: 7.58 (1H, m),
7.21-7.04 (2H, m), 5.24 (2H, s), 4.66-4.21 (3H, m), 4.02-3.92 (5H, m), 2.73-2.34
(3H, m), 2.23-1.61 (5H, m), 1.60 (6H, s). LCMS (M+H)" m/z 503.



The conpounds in the table were characterized by LCM5;
(Xterra M5-C18, 4.6 X 50 nmm); eluted with 10%to 100%

w®2004/18503 n gradient, (A = HO0O0.1 % CF3CO2H, PEI/ES2005/016473
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CH3CN-0. 1% CF3C2H); flow rate at 2.5 nL/mn. W
detection at 220 nm. Produ 4retention time (RT,

m nut es) and observed nol eculdr weight (M5 20 [M+l ])
results are listed in the abltf Tabl e 10. Exanple
Structure RT M5 (ON/ N 5xmal9 13 148 0 2. 08 457 oH
O Pyrimdo[2, 1-c][1, 4Joxazine-2-car boxarri de, 4, 6,
7, 9-tetrahydro-3-hydroxy-9, 9-dinethyl -

ox0- N-[ [ 2- (8- qui nol _j.nyl ) phenyl Jnet hyI J V\D 2005/ 118593
oCyT Ushbosi 010473 Bk E{ % re RT M6 0o N
ON-\ N\ HN 149 0 OH 4

110 1 91 67 35
Pyrirn.ido[2,1-c][1, 4] -C mde
N-[[2-(2, 4-dimethoxy-Sl pyini'di nyl) phenyl Jmet hyl J- 4,
6,7, 9 tetrahydro- 3-hyd y¥-9, 9-di thy -4-0xo0- 0 OH
NO~NI N

O

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[4-fluoro-2-[(2S)-2-
(hydroxymethyl)-5-oxo-1-pyrrolidinyl]phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-
9,9-dimethyl-4-oxo-. The title compound can be prepared from intermediate 167, (S)-
N-(2-(2-((tert-butyldimethylsilyloxy)methyl)-5-oxopyrrolidin-1-yl)-4-fluorobenzyl)-
3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-
carboxamide. 'HNMR 400 MHz (DMSO) & ppm: 7.36 (1H, m), 7.18 (2H, m), 5.07
(1H, broad s), 4.66-4.11 (3H, m), 3.95 (2H, t, 5.1 Hz), 3.80 (2H, t, 5.1 Hz), 3.39 (2H,
s), 2.43 (1H, m), 2.25 (1H, m), 2.08 (1H, m), 1.51 (6H, s). LCMS (M+H)" m/z 461.

Example 131

ﬁj*ﬁv

(R)-N-(2-(2-((Dimethylamino)methyl)-5-oxopyrrolidin-1-yl)-4-fluorobenzyl)-
3-hydroxy-9,9-dimethyl-4-oxo-4,6,7,9-tetrahydropyrimido[2, 1-c] [ 1,4] oxazine-2-
carboxamide. To a solution of intermediate 195, (R)-N-(2-(2-(azidomethyl)-5-
oxopyrrolidin-1-yl)-4-fluorobenzyl)-3-(benzyloxy)-9,9-dimethyl-4-oxo0-4,6,7,9-
tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-carboxamide, (0.050 g, 0.087 mmol) in
MeOH (5 mL) was added Palladium (10%) on charcoal (0.020 g) and formaldehyde
(0.30 mL, 10 mmol). The reaction mixture was stirred at 23 °C under H; (balloon)



150 0 1.71 407 N Pyrimdo[2,1-c][1,
4] oxazi ne- 2- car boxam de, 4, 6, 7,

W@2a08t1188h3y/ dr 0- 3- hydr oxy- 9, 9-di net hyl - 4- oxo- Ne¢T/BSZ085/016473
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(R)-N-(2-(2-(4zidomethyl)-5-oxopyrrolidin-1-yl)-4-fluorobenzyl)-3-hydroxy-
9,9-dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[2, 1-c] [1,4] oxazine-2-carboxamide.
15  To asolution of intermediate 195, (R)-N-(2-(2-(azidomethyl)-5-oxopyrrolidin-1-yl)-
4-fluorobenzyl)-3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxamide, (0 030 g, 0.052 mmol) in CH,Cl, (1 mL) was added
CF;CO,H (1 mL) at 23 °C. The reaction mixture was stirred at 23 °C for 3h.
Toluene (20 mL) was then added and the solvents evaporated in vacuo. The residue
20  was purified by preparative HPLC (YMC-Pack C-18) to afford the title compound
(0.008 g, 31%): "H NMR (400 MHz, MeOD) & ppm: 7.55 (1H, dd, J = 6.6 Hz), 7.16
(2H, m), 4.47-4.24 (2H, m), 4.05 (2H, m), 3.98 (2H, m), 3.56 (2H, s), 2.70-2.45 (4H,
m), 2.11 (1H, m), 1.64 (3H, s), 1.61 (3H, s). HRMS calcd for C;;H2sN7O5F:
486.1901; found 486.1923.

25



dinmethyl-4-o0xo 0 N O/ \N HN 154 H - - 2.41 467.01
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9-tetrahydro-3- hydro -9,9-dineth |-4-oxo HOO H/ N
~ N N 155 2.19 486. 03 Pyrlmdo[2 1-cJ[ 1,

4] oxazi ne- 2- car boxam de, 4, 6767,

9-tetrahydro- 3- hydroxy-9, 9-dinmethyl-4- oxo-N[[2-]I

- (phenyhnet hyl )-1H pyrazoIEmmpjﬁl lﬁ%enyl Jrret hyl J WO
2005/ 118593 PCT/ US2005/ 016473 286 Exanple Structure
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Pyrimdo[ 2, 1-cJ[1, 4]oxaZine-2-car boxarri de, 4, 6, 7,
9- t et r ahydr o- 3- hydr 8 S=dpnet byl -
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(R)-N-(2-(2-(Aminomethyl)-5-oxopyrrolidin-1-yl)-4-fluorobenzyl)-3-hydroxy-
9,9-dimethyl-4-o0x0-4,6,7,9-tetrahydropyrimido[2, I1-c] [1,4] oxazine-2-carboxamide.
The title compound can be prepared by hydrogenolysis (H,, 10%Pd-C) of
intermediate195, (R)-N-(2-(2-(azidomethyl)-5-oxopyrrolidin-1-yl)-4-fluorobenzyl)-3-
(benzyloxy)-9,9-dimethyl-4-ox0-4,6,7,9-tetrahydropyrimido[ 2,1-c][ 1,4]oxazine-2-
carboxamide. "H NMR (400 MHz, MeOD) & ppm: 7.54 (1H, dd, T = 7.0 Hz), 7.25-
7.13 (2H, m), 4.62 (2H, m), 4.17 (1H, d, ] =15.6 Hz), 4.07 (2H, m), 3.99 (2H, m,),
3.23 (2H, d, J = 3.1 Hz), 2.79-2.59 (3H, m), 2.14 (1H, m), 1.66 (6H, s). HRMS calcd
for CyHy7N505E: 460.1996; found 460.2014.

Examples 134-136

Examples 134-136 can be prepared from the indicated intermediates by

hydrogenolysis or trifluoroacetic acid mediated hydrolysis.

Example 134

NH, O OH
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Pyrimdo[2,1-c][1, 4Joxazi ne-2-carboxam de,
WOR(0F218583 am no- 3 pyri di nyl) phenyl Jnet hyl J- 4, PGT/US2005/016473

9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4- oxo HOO H N

N ONO N 158 1.99 438. 04 rimdo[2,1-cJ[I,

4] oxazi ne- 2- car boxani de, 4, 62777,

9-tetrahydro- 3- hydr oxy-9, 9d|rrethyl - oxo-N-[[2-(1

popy| - PbEipydae2drc/4l, ﬂqueeryrchéwwde M(Zmnq 8593

S PRORG LG RHer ARl b g Sy P01 The e

Pyoinpbate] O%nbe@éﬁhreddrﬂr&haﬂﬂeﬁﬁccﬂate a 69 CNQmadﬁno-44hﬁ>.r(7b enzyl)-3-
9- tetrahydro dr oxy-9, 9-di

[ (eenzzlogy): ?thq;@ap yl- ﬂTo&@rﬂaé,ﬁﬁyqeyaWdropymmldo[2 1-c][1,4]oxazine-2-
5  carboxamide. IR (KBr, co ) 3383, 2979, 1636, 1540, 1288. 'THNMR 400 MHz

(MeOD) & ppm: 7.14 (1H, dd, J = 7.3 Hz), 6.44-6-31 (2H, m), 4.69 (1H, broad s),
4.48 (2H, broad s), 4.03 (2H, t, J = 4.6 Hz), 3.95 (2H, t, J= 4.6 Hz), 1.62 (6H, s).
HRMS (ESI+) calculated for C;7H20FN4O4 [M+H+]:363.1469; found:363.1454.

10 Example 135
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Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-(acetylamino)-4-

15 fluorophenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be prepared from intermediate 189, N-(2-acetamido-4-fluorobenzyl)-
3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][ 1,4]oxazine-2-
carboxamide. "HNMR 400 MHz (MeOD) & ppm: 7.66 (1H, broad‘ d, J =10.5 Hz),
7.40 (1H, broad t, 6.5 Hz), 6.87 (1H, broad t, J = 6.5 Hz), 4.55 (2H, m), 4.02 (2H, t,J

20 =5.0Hz),3.92 (2H, t,J =5.0 Hz), 2.28 (3H, s), 1.62 (6H, s). HRMS (ESI")
calculated for CjoH,FN4Os5 [M+H+]:405 .1574; found:405.1571.
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yridinylJ henyl Jmethyl J-4-oxo- 0 OH NHO N 160 0
3.2 406 Pyrimdo[2,1-c][1l, 4]oxazine-2-carboxam de,

WOR(QFN185P3 ' - bi phenyl )-2 ylnmethyl)-4, 6, 7, 9- PCT/US2005/016473

tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo- CO N, N
%~ OOH HN C 161 3.36 469.91 / o",

Pyr |h|m do g 1-c]| ﬁ 4][ oxazi ne-?i carboxam de, N [(4
"-chloro-2 '-methoxy[l, |_"-biphenyl)-2- yl)methylJ-4,
6, 7, 9-tetrahydro- 3- hydriauge 1§6ydi) met hzl 24- oxg N O
VWH IN 162 O of f 3.39 419.97 Pyrimdo[2,1-c][1,

4] oxazi ne- 2- car boxam de, 4, 6, 7,
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Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[[2- (acetylmethylamino)-4-
fluorophenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title
compound can be prepared from intermediate 168, N-(4-fluoro-2-(N-
methylacetamido)benzyl)-3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide. IR (KBr, cm™’) 3407, 2979,
1653, 1539, 1116."HNMR 400 MHz (MeOD) 8 ppm: 7.53 (1H, m), 7.24 -7.06 (2H,
m), 4.61-4.45 (2H, m), 4.08 (2H, t, ] = 5.1 Hz), 4.00 (2H, t, ] = 5.1 Hz), 3.40 (0.6H,

5), 3.25 (2.4H, s), 1.85 (2.4H, 5), 1.81 (0.6H, 5), 1.65 (2.4H, 5), 1.64 (2.41], 5), 1.62
(1.2H, s). LCMS (M+H)" m/z 419.

Example 137
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N-(2-(2,5-Dioxo-2H-pyrrol-1(5H)-yl)benzyl)-3-hydroxy-9,9-dimethyl-4-oxo-

4,6,7,9-tetrahydropyrimido[2,1-c] [1,4] oxazine-2-carboxamide. To a solution of N-
(2—a1ninobenzy1)-3-(benzyloxy)—9,9—dimethy1—4-oxo-4,6,7,9-tetrahydropyrimido [2,1-
c][1,4]oxazine-2-carboxamide (0 050 g, 0.114 mmol) in acetic acid (1.5 mL) was

added maleic anhydride (0.013 g, 0.131 mmol) and the reaction mixture stirred in a

sealed tube at 115 C for 18 h. Acetic acid was evaporated in vacuo and the residue
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9-t et r ahydr o- 3- hydr oxy- N- [ ( 3' 279
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| wps protieyl b)aprepara(wNHRILC_L é@\dC-Eacé@-&&){[toga@ford—@e title compound
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P)‘Z} |1rﬁ2o[6H2 S)leﬂP{/IS ca&ﬁd‘ma@nﬁeﬂ‘ﬁ%%ﬂﬁobé’&m ﬂEmd 425 1451

N-[(4"-cyan of[l,1 '-biphenyl)-2 yl)nmethylJ- 4, 6, 7,
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Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-(benzo[b]thien-7-ylmethyl)-
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. To intermediate 147, N-
(benzo[b]thiophen-7-ylmethyl)-3-(benzyloxy)-9,9-dimethyl-4-ox0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide, (60 mg, 0.13 mmol) was
added CF3CO,H (2 mL) at 23 °C. The reaction mixture was stirred at 23 °C for 1.5
h. Toluene (20 mL) was then added and the solvents were evaporated in vacuo. The
residue was purified by preparative HPLC (YMC-Pack C-18) to afford the title
compound (0.017 g, 34% yield): "H NMR (400 MHz, CDCl3) &: 8.00 (1H, broad t),

7.86 (1H, d, J=8.0 Hz), 7.51 -7.28 (3H, m), 4.93 (2H, d, ] = 3.9 Hz), 4.05 (44, s),
1.58 (6H, s). HRMS calcd for C;oHoN304S: 386.1175; found 386.1165.

Example 139
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9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4- oxo N NH OH

Q O--- 0168 NN 3.02 491 0 Pyrimdo[2,1-cJ[]I,

4] oxazi ne- 2- car boxani de, 4, 6,280 9-tetr

ahydr o- 3- hydroxy-9, 9-dinmethyl-N [[4' - (4-nOr

phol i nyWyirdd2-Iei/phéfopaging-2-oprbamatigd, V- A dxdodbbinzo [ofthien-

%7 El}lz)g %t@?}%@?@?—%@?}%&ﬁfl} 23 —%?{576’%%—9’ ﬂt’me%y?—%o%’o;. i ﬂ) En]térmediate 196,

?ﬁgﬁ_mﬁwﬂ%&gﬁ%ﬁl%3{cﬂwfﬂyl@glﬂgﬁdﬁyﬂx%ﬁ-g,9-dimethy1-4-oxo-

y I‘H%éh whadr@iazéﬂwg%é@/]mﬁ BWHFW(%‘-P%JQQWM(@@Q g, 9d6

Eﬁﬁg&b Sras A f]d?ﬁ &%L)- at™3 °C. The reaction mixture was stirred at 23
°C for 2.5 h. Toluene (20 mL) was then added and the solvents évaporated in vacuo.
The residue was purified by crystallization with MeOH (10 mL) to afford the title
compound (0.037 g, 55% yield). 'H NMR (400 MHz, DMSO-dq) &: 11.87 (1H, s),
9.44 (1H,t,J=6.5 Hz), 7.65 (2H, m), 7.51 (1H, d, I = 7.0 Hz), 7.42-7.37 (2H, m),
4.84 (2H, d, J=6.2 Hz), 3.99 (2H, t, 5.4 Hz), 3.85 (2H, t, ] = 5.4 Hz), 1.59 (6H, s).
HRMS calcd for C19HzoN306S: 418.1073; found 418.1078.

=0 ®) OH
0]

N =
H Na N
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Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(2,3-dihydro-1,1-
dioxidobenzo[b]thien-7-yl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4
-oxo-. The title compound was obtained from intermediate 196, N-
(benzo[b]thiophen-1,1-dione-7-ylmethyl)-3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide by reductidn, Palladium
(10%) on charcoal under H,. "HNMR (400 MHz, CDCI3) &: 8.65 (1H, s), 7.58-7.49

(2H, m), 7.32 (1H, d, = 7.0 Hz), 4.86 (21, d, T = 6.8 Hz), 3.99 (4H, 5), 3.54 (2H, t, J
= 6.8 Hz), 3.40 (2H, t, 1= 6.8), 1.61 (6H, 5). LCMS (M+H)" m/z 420.

Examples 141-146

Examples 141-146 , listed in Table 9, can be prepared from intermediate 25,
ethyl 3-hydroxy-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-
2-carboxylate, according to the methods described for examples 1, 19, and 20. The
compounds in the table were characterized by LCMS; (Xterra MS-C18, 4.6 X 50
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Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxo-N-(2-pyridinylmethyl)-

&
e
/N-%__\ N/ O

142 —N o 207 | 346.18

O
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-
[(5-methylpyrazinyl)methyl]-4-oxo-
O

on !
N
g JE;(JQF
(0] NS N .
143 ><k N I 3.35 376.16

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-
[[4-(methylthio)phenyl]methyl]-4-oxo-

S

Pyrimido[2,1-c][1,4] oxazme-Z—carboxam ide,
N-[(2,3-dimethyl-1H-indol-5-yl)methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
0X0-

144 2.37 397
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F
Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
N-[(3,5-difluorophenyl)methyl]-4,6,7,9-

tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-

9 E@&mahvdro 3- hydr oxy-Strucuredi met hyl - 4- oxd - L O | N MS
/BN 175 - 2.36 462. 98 Pyﬁr?rdo[Z 1-qJ[ 1,
4] oxazi ne-2 car box m e,
91 t et r ahyidr o- 3- hydr =9, 9- %yl
[ - [(mst hyI am i o) ar bonyl - bi phenyl J- 2
y| Jmet hyl|] - 4- oxo N~O N~ N 176 2.63
498. 946 o 2.54 388.2
OH O
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-
[[4-(1-methylethoxy)phenyl]methyl]-4-oxo-
of N
OH
T8 .
NH
146 o 3.23 366.15

Example 147
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Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(2-bromophenyl)methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. The title compound can be

prepared from intermediate 25, ethyl 3-hydroxy-9,9-dimethyl-4-0x0-4,6,7,9-

tetrahydropyrimido[2,1-c][1,4]Joxazine-2-carboxylate, and 2-bromobenzylamine
according to the methods described for examples 1, 19 and 20. 'H NMR (300 MHz,
DMSO-D6) o ppm: 1.58 (s, 1), 3.84 (t, 2), 3.98 (1, 2), 4.54 (d, 2), 7.25 (m, 2), 7.38
(m, 2), 7.64 (d, 1), 9.43 (brm, 1), 12.01 (s, 1).
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yl Jrret hyl J- 4- oxo WD 2005/ 118593 PCT/ US2005/ 016473 292
Exanple Structure Rt M5 0 \ HONNO177 \ | 3
444.97 NH Pyrinido[2, 1-c][1, 2% oxazi ne- 2- car boxani de,
4, 6, 7, 9-tetrahydro-3-hydroxy-N-[[2-(1 Hindol- S

yl) henyl Jnet hyl J-9, 9- dFxasapled 148-200b - N 0 N O NW
N 178 o OH - 2.56 462.98 Pyrimido[2, 1-c][1,

4] oxazi ne- 2-carboxam de, N [[4 '-[(di methylam

i no) metBxyplek, 148200 blipdimythole 20 ywarRtshithksided e@corzlin%_t"c\)I the

9-t Ft rahydro-3 |iydroxy-9, 9-dimethyl-4-oxo- O CH

15@1 Q¥1g8 progediggey j_)_agglcrqurrpqﬁh@@ [vg§sgl eQlamning a stir bar, was

4 hedzpdiPn.A) § 30K 33 HBo1), followed by anhydrous dioxane (0.5 mL). To
this was added example 147, pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[(2-
bromophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-, (50 pmol),
boronic acid or boronate ester reagent (200 pmol), anhydrous dioxane (0.5 mL) and
2M K;3POy4 aqueous solution (0.25 mL). The reaction vessel was flushed with
nitrogen, capped and heated at 120 °C for 10 minutes in a microwave reactor. The
reaction mixture was filtered through a Whatman 0.45 pm syringe filter and the crude
product purified using preparative HPLC (Xterra MS-C18, 30 X 50 mm); Eluted with
30% to 100% B, 8 min gradient, (A = 10 mM NH4OAC (aq.), B = CH3CN); flow rate
at 30 mL/min. UV detection at 220 nm) to give the title compound.

The compounds in the table were characterized by LCMS; (Xterra MS-C18,
4.6 X 50 mm); eluted with 10% to 100% B, 4.5 min gradient, (A = H,0-0.1%
CF3CO;H, B =CH3CN-0.1% CF3CO,H); flow rate at 2.5 mL/min. UV detection at
220 nm). Product retention time (RT, minutes) and observed molecular weight (MS

[M+1]) results are listed in the table.

Table 10.
Example Structure RT MS
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NH N
148 o)\/\”/ / | 2.08 457
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Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
0x0-N-[[2-(8-quinolinyl)phenyl]methyl] -




4, 6, 7, 9-tetrahydro-3-hydroxy-9, 9-dinethyl-4-
oxo-N-[[ 2-(3-thienyl)phenylJnethylJ O NOM O\ N

WORVSHIBSD 180 -
4] oxazi ne- 2- car boxam de,

I soxazol yl ) phenyl Jnet hyl J-4, 6, 7,9-tetrahydi o-
3-hydroxy-9, 9-dimethyl - 4- ox02840 2005/ 118593

2.66 425.01 Pyrimdo[2,1-c][ 1PCT/US2005/016473
N-[[2-(3, S-dinethyl-4-

PCT/US2005/ 016473 293 Exanple Structure RT MS 0 O N
O | Bxaipk1i81 0 OH - 3. O8tdAlsOuwr®1 Pyri m do[ 2, L- cRT1L, MS
4] loxazi ng- 2- car boxam de, 4,6,7, \
9-t et r ahyldr o- 3- roxy-N-[[4' - O
(met hoxynet hyl X[ 1, }=Noi phnyl ] -fﬂ_’—;{l Jnet hyl § 9,
9-ldi met hy|l - 4- ox N, 7 HNN\ N 182{0 OH \
2.43 438 | Pyrim dofy24l- ciN 4] gx4zi ne- 2- car boxam e,
4,6, 7,.9-t et rahydico- 3-drydr oxy [[@€2- methoxy:S
pyr i i nyl ) phenyl ] net hyl ) - & di met hyl - 4- oﬁél 467.95
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
N-[[2-(2,4-dimethoxy-5-
pyrimidinyl)phenyl]methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-
@)
: OH
) (\N
| H
0] X N
x*)rﬂif
150 © = 1.71 407
Na |
Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxo-N-[[2-(3-pyridinyl)phenyl]methyl]-
’®
NI
0) NN o
F N NH OH
151 I =~ 1.98 425.01
=
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxo-N-[[2-(3-pyridinyl)phenyl]methyl]-
OJ;
—N o
HN —
152 ° o o~ 204 | 437.04
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-N-[[2-(2-
methoxy-3-pyridinyl)phenyl]methyl]-9,9-
dimethyl-4-oxo-




NNNNVOO H183 1.71 410 0 Pyrimido[2,1-cJ[1,

4] oxazi ne- 2- car boxam de,

4,6, 7,

wW@2a08t1188h3y/ dr o- 3- hydr oxy- 9, 9-di net hyl - N-
[[2-(1-nethyl-1Hpyrazol -4 yl) henyl]methyl]-4-oxo-

PCT/US2005/016473

ol-~ NI F ON 184 H3.02 455 OH O
Pyrimdo[ 2, 1-cJ[1, 4]oxazi ne-ZBarboxanmide, NI[[2-(S
fluoro-6-nethoxy-3 pyridinyl)phenyl Joet hyl J- 6 .
9O-[t Bemplayidr 0- 3- _hydr o. St@ctuge di net hyl - 4- oxjp VRIT MS
2005/ 118993 PCT/ YS2005/ 016473 294 Exanpl e| Structure
Rl M5 OJ0- N / HN\ 185 OH\ / 3.14 436
Pylri m do[|2, 1- 1 [ boxam de|, 4,6, 7,
9-it et r ahyldr o- 3- ro 0\
met hoxy[ 11, 1' - bi ph J-9 9-
dijme byl -14- oxo 21 | 43697
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-N-[[2-(5-
methoxy-3-pyridinyl)phenyl]methyl]-9,9-
dimethyl-4-oxo-
J; \
@] O
—N O
SEWIP
HN —
154 o o o 241 | 467.01
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
N-[[2-(2,6-dimethoxy-3-
pyridinyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-
HQO ?
// NQ
N~ S ©
N
155 2.19 486.03
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxo-N-[[2-[I-(phenylmethyl)-1 H-pyrazol-4-
yl]phenyl]methyl]-




O 0O- 0O NONW HN 186 0 OH 3.30 478 [1,1
'-Bi phenyl ]-4-carboxylic acid, 2'- [[[(4, 6, 7,

W@2a08t1188b3y dr 0- 3- hydr oxy-9, 9-di net hyl - PCT/US2005/016473
4-oxopyrimdo[2,1-cJ[1, 4]oxazin-2
yl ) carbonyl]am noJnmethyl -, ethyl ester 0 "-NNO1
HN 187 0 off - 2.76 450.2 imdo[2,1-c][1,

4]_o.xa.z_|_nﬁ;_,’)__hg_a_|:_b_o_x_arndL Ne[[2-(1 3-henzgodioxgl -
y BB | et hyl J 4, 6SUPCHILE t et r ahydr o- &hvd%‘u 9, MS
9{di met hyl -4- oxo- OF N pPOVF / HN - - 1/88 0 OH|[2. 92
442. 13 Pyrimdo[ 2, 1-c oxazine-2-car32xanide,

NH[ (3", 4'-difluorof t hyl J- {4,
6, 7, 9-tetrahy - -9, 9-dinethyl}4- oxo WO
2005/ 118%93 Pcf/:'gatooﬁ/ 0164731 284 Exanpi ¢ Structdre
RT M5 O|CN -~© O WH I N AN 20

156 N Nj 2 492.01
7\[0

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-
[[2-[6-(4-morpholinyl)-3-
pyridinyl]phenyl]methyl]-4-oxo-

157 Na | 3.02 454.97

NHs
Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
N-[[2-(6-amino-3-pyridinyl)phenyl]methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-
0x0-

HO P
oy
/J/Q:( o N;fX(O

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-
oxo-N-[[2-(1-propyl-1H-pyrazol-4-
yl)phenyl]methyl]-

158 1.99 438.04




189 0 OH 2.57 445.15 Pyrimdo[2, 1-c][1,
4] oxazi ne- 2-carboxam de, N-[[4'- (cyan o methyl)[], |
WO 2spIssy/1 ) - 2- yl Jnet hyl J-4, 6, 7, PCT/US2005/016473
9-tetrahydro- 3- hydroxy-9, 9- dinethyl-4-oxo- -N ONN
/ - HN 190 O OH 1.34 407.34 rimdo[2, 1-c][1,
4] oxazi ne- 2- car boxam de, 4, 62&7
O-tetrahydro-3-hydroxy-9, 9-dinethyl-4- oxo-N[[2-(4-

yrii Biamyk)[phenyl Jnet hy| Biicede O N\ N/ 191 BA HN \ MS

1.40 421.12 Pyrimdo[2,1-c][1, 4]0ﬁazhne 2- car boxan de,
4,1 6, 7, |9-tetrahydro-3-hydroxy-9., 9-di nethyl -
[[R-(4-mgt hyl -3 pyridinyl) phe pthyl J- 41 oxo- H N O

N|/ HN [|192 0 OH 2.57 439. 3 ido[ 2, [L-cJ[],
4Jloxazi ng- 2- car ' 7- (6 fluoro-5;%nethyl-B-
pyridinyl)phe 7, 9-tetrahydro- 3-

hy 005/ 118593

tructure R Nkﬁ6 505.05

dr 9, 9-%i
PQT/ ﬁJ 005/ 0 1l64,7
Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-

[[2-[2-(4-methyl-1-piperazinyl)-4-
pyridinyl]phenyl]methyl]-4-oxo-

OH
N
|/\ | H
O NS N
N
160 o O 3.2 406

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
N-([1,1'-biphenyl]-2-ylmethyl)-4,6,7,9-
tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-

L

O

OH HN cl
161 O 3.36 469.91
(J T

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
N-[(4'-chloro-2"-methoxy[1,1'-biphenyl]-2-
yl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-
dimethyl-4-oxo-

O
Q‘ —N 0}
N
-
162 0] OH O 3.39 419.97

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-
[(4"-methyl[1,1"-biphenyl]-2-yl)methyl]-4-oxo-




O NONNWVNci N 193 0 OH 2.84 471.13
Pyrimdo[ 2, 1-c][1, 4] oxazine-2-carboxam de,

WORGF2185% chl or 0- 6- net hoxy- 3- PCT/US2005/016473
pyri di nyl)phenyl et iyl]-4, 6, 7, 9-tetrahydro- 3-
hydr oxy-9, 9-di nethyl-4-oxo0 0 &N ON ~N VAN 194 0 OH
1.62 457.26 Pyrim do[2, 1- c][?l

4] U d.LI

I L €t IJU/\uIII A%
9-tC)§a.¥ng] dro-3-hydr ny\,:SﬂHCﬁll‘ﬂ, net hyl - 4- ox NRLLZ- 3-MS

\<—

ui (nol i nyl phenyll) yI] NHVf ONO\ |WIN 195 0
OH - 1.57 520.3 r|7n|do[21c][1
4]loxazi ng- 2- car box , [3 '+
(dirnethylainino)ef\'r awi noj ca
bi |p 17l-2 yl]rnet#yly - 4N
hydrzg// ., 9-di met Ryl - #oxo
196 0 OH|1.57 532.41

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-N-
[(3"-methyl[1,1'-biphenyl]-2-y)methyl]-4-oxo-

O (@)
<- N O
N \ )
-
164 © O O 3.14 | 43597

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-N-[(3'-
methoxy[1,1"-biphenyl]-2-yl)methyl]-9,9-
dimethyl-4-oxo-

OH
N
(@) NS N
> S
(@)
165 O 2.65 | 421.99
HO

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-N-[(3'-
hydroxy[1,1'-biphenyl]-2-yl)methyl]-9,9-
dimethyl-4-oxo-

Q Y
o 3
166 // 2.91 430.99

Pyr zmzdo[Z 1-c][1,4] oxazine-2-carboxamide,
N-[(4"-cyano[1,1'-biphenyl]-2-yD)methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
0x0-

yl][1,L" -
-t et rahygdr o- 3-
[--\ ON N3 HN 419.97




Pyrimdo[2,1-c][1, 4]oxazine-2-carboxam de, 4, 6, 7,
9-t et rahydro- 3- hydr oxy-9, 9-di net hyl -

wQ pebsAfg543 net hyl - 1 pi perazi nyl ) carbonyl J[ 1, 1' - P@T/US2005/016473
henyl ] -2yl Jrmet hyl -4-oxo WD 2005/ 118593
PCT/ US2005/ 016473 297 Exan‘pés? Structure RT M5 N O/
\NHN ~ 197 OOH _ - 5 5726

A A1 vzt 4 fad ow 4

’ Py e
T qQrz, T=Co1 13 H-J azihe—2—eatr-boxam—d ; O,
%Xgnplgkyd_rﬁ 3 hvdrox P Udc N—O-N-\ E\_‘FTOQ o é/_jnrs

IO

2.86 396.2 Pyrimdo[2, 1-[¥ \

4] oxazi rle- 2- car boxam de N-T 2-?3

flur anyl ){phenyl Jnet hyl]"id N6, 7, 9F~

tlet r ahydr o- 3- hydr oxy- 9, Yethyl-4-oxo O/ -N|ON
/{NH 199 9 0 Q g 2 Pyrimido[2, {l-cJ[1,

4] oxazi rle- 2- car I\‘P[[Z (6- et hoxy-B

pyripgh nyl ) phenyl ., 6,7, 293 | 430.99
9-t etralydro- 3- hydr g=y\9, 9-di net hyl - - 0KoO 0 -NO N
VHN 200 0 OH =N

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
N-[(3"-cyano[1,1"-biphenyl]-2-yl)methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
0x0-

o (
(\N NH OH

168 NlN 3.02

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-
[[4"-(4-morpholinyl)[1,1"-biphenyl]-2-
yl]methyl]-4-oxo-

0 NH;
<_ —N 0
N § )
-
169 © O O 211 | 435.02

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-
[[4'-(4-morpholinyl)[1,1'-biphenyl]-2-
yl]methyl]-4-oxo-~

491




3.33 396.34 Pyrimdo[2,1-cJ[1,
4] oxazi ne- 2- car boxam de, N-[[2-(1-cycl openten-1
wQ kjophessyd Jnet hyl J- 4, 6, 7, 9-tetrahydro- 3- hyPeDK2095/016473
9-di net hyl -4- oxo WD 2005/ 118593 PCT/ US2005/ 016473
298 Example 201 OOH Br O F HNO 5
Pyr|n1d0[2 1- c][l 4]oxa2|ne carboxanlde N[(4

f | poro=2,175—dtbt uuupu""‘" 6
E CHIY; hyl -4-gxg ARE vt lur MS

9 3 %am
of| (2, 5-di br ono- -fIuorophenyl)neﬁﬁanan1ne (1 nmol),
inmernediate 255 268 g, 1 nmmol )\ and trigethyl am e

(0.5 m_, et hanol / di
3| n) was heat(ed ats Ig)a

After :ooling,.the

0 / _for

reaction jm xture 7y preparptive HPLC

to a&k&r t he tltb oundy . g, 62%yield) as an
off -WwYte solid. ~1H (5 CDC13) B ppet 11.479.96
(1H, s), [8.08 (1H, t, J = 6\l M 7.61 (L H d P =
7.0 Hz) 17 p3Bnbidda, 19, 2H d, JF

6.4 Hz). Pg 'ﬁ%d, ]]‘;70 fh} Ekanpl e 202
U=s=0 O goy. 2" y‘(’i}’ %%%10][1,

4] loxazepi|né- ' /- ey F PO

net-hytsy e

10-t et rlahydr o- 3- hydr oxy- 10 10\g||nethyl - 0XO-.

m/\

Off-white solid. 1 MR (500 MHz, CDC13) 8| ppm 11} 77
(1H, br s), 8.55 (MH = 7.75 [1H, dd,| J
8.11, 2.6 |Hz), 7.\02 (T .2 Hz)| 7.34 |(1H,
td, J=8.Q, 2.6 Ft) 4. 6.7 Hz)| 4.54 (2H

br § 65 (2H, t, . 3./18 (3H, s)} 1.93 (2H

m| 1759 [(6H s): , cDC13) s?p%?m 476.96
16@8. 14,

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
N-[3"-[(dimethylamino)carbonyl][1,1'-
biphenyl]-2-yl]methyl]-4,6,7,9-tetrahydro-3-
hydroxy-9, 9-dimethyl-4-oxo-

O
OH

(Ll

NH (>
172 N 2.66 | 502.97
‘O O

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxo-N-[[3"-(1-pyrrolidinylcarbonyl)[1,1-
biphenyl]-2-yl]methyl]-




25 163.14, 161.13, 158. 23,
153- 73, 147. 26, 140. 77, 140. 72, 135. 31, 135. 25, 132. 83, WO
WQO®5/11858593 PCT/ US2005/ 016473 299 132. 80, 12BCBBS2005/016473
121.69 121.52, 117.63, 117.43, 82.56, 60.80, 45. 14,
40.24, 38.62, 27.76, 27.35. HRVB (ESI) calcd for
C, 9H23N306FS (M+H): 440. 1292:2%9bund:  440. 1300. Anal .
Calcd for_ C 9H22N306FS-0.06 H2O C 51.80. H 5.06. N

9.5Hxamples 31; found CSHdicB8 H 4.97, N 9.P9, RF 4.[12.MS

5 [Exanpl § 203 0=5=0 O OH H'O R N Z~ N[ 0JI 10
Pylri m do[{2, 1- cJp+K 4] oxazi ne- 2- car jperam de| 9,
9-ldi et hyl|-N-[[4 fI)}teNo-20
(net hyl sul f onyl Ypkeny G,
9-it et r ahydr o- 3- hyd ‘ . NVMR (500 MHz,

cocl ppm 11.34 (®H, s), 54 (1H, t, P=6.6 Hz),
7.17 §%ﬁkl dd, J=8.2, 2.7 Hg), W.71 (1H, dfi, 548, 5 443.94
5.12 Hz), |7.34 (1H, td, JJ8.®—2.6 Hz), 4.8R (2H, d|
J97.0 kz)fw@ngdﬂzled[(éhmanﬁeZaxmﬁa¢mmﬁés , 1.93-2.00
(2 H m,| 1.841-(@Rinpedrpom)l)[ 1A dDhkhyllGH, |, IJ=7.3
Hz)) ; 13C |NVRmeBB]- M6z, 9-E30GhBYro63-pdroxL69- 26, 163. 13,
161. 11, |157.83, "151 Jhfer¥4boRp. 140.69, 140. 64,

)

135. 13, 135. 07, I37. 13277, 325763, TP1I. 65,
121. 48, 117.65, @3 81. & ¥8. 51, 45.14, 43.08,
40. 33, 314.38, 7. MS | E ) calcd for C20H25N306FS
(N¥H) : 454. 1448; ; al. «calcd for
C20H24N306FS: C 52 27, S 7{07; found:
C{53.01, |[H 5.60, N 20 10 S _7.00. Exanp|e 204 |N
O45=670 QH H'O F N~ O ’ WO 2005/ 11859327 448.94
PQT/ US2005/ 016473

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
N-[[3"-(aminocarbonyl)[1,1'-biphenyl]-2-
yvil]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-
dimethyl-4-oxo-

nd

—NH
O O
& —N O
N § )
-
175 o od O 236 | 462.98

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-
[[4"-[(methylamino)carbonyl][1,1'-biphenyl]-
2-yl]methyl]-4-oxo-
H

R
N O OH
% o
0, A2
Na N
176 O 9: ] 2.63 | 498.94
0

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,

4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-

[[3"-[(methylsulfonyl)amino][1,1"-biphenyl]-2-
yl]methyl]-4-oxo-




300 6H Pyrimdo[ 2, 1-c][1, 4]oxazepi ne-2-carboxam de,
N-[[2- [(dimethylam no)sulfonylJ-4

wo bwsnogsbenyl Jmet hyl J-4, 7, 8, 10-tetrahydr o- 3- PgTDS2095/016473
10, 10- di et hyI - 4- oxo-. Pal e orange solid. 1H NWR (500
MHz, CDCl13) 8 ppm 11.87 Fk,.ogzbr s), 8.59 (1H, t,

J64Hz)769(1H dd, 5.2 Hz), 7.49 (1H dd,
(et le S [l ’:“:W el 3 a5 {2ty | 4RI NS
Hz)), 2. 9( . 89-1.96 (2H, m), 1.57}1.61 (6H,
s)l; 13C NMWR (126 I\EP‘\% 168. 08, 162. 71,
16|0. 70, , 138,/51, 13B. 46,

135. 30, 4%099 12p. 40,

120. 24, O\79, 58.p7, 40. 26,

38. 5877 37. 59, 27. 27 36, 18 55. HRMS (EBSI) zal c[d 444.97
for 10 CJ0H26NAQ6 (MtH) 469. 1557; found $69. 1557
Anal . cal NROH26NAOGFS- CH3CH20H: C pl. 29, H
6.07, N 10P_8}9mzc@[§ ]Oc:yé] B xaBfe- 20 0Pk afnide 1} 29, H 6. 33,
N 110. 85, %&27@1%#5/)76% B pofar 9«% Z? ll‘]&ﬁ)l— OF /' N* N
F |Pyrimdo [5_3,[)19 RS ognamGRl bgxam e, N-[[)2-
[(UIIIICLI a1y SurTuorryT =4 T U010 ||c||y|J ety T 9,
9-|di et hyl -4 6, 7,,9-tetrahydro- 3_N20 hydr pxy- 4- oxlo-

Whi te gl gssy sol b H NVR (500 I\/Hz CDC13) 8 ppm

11). 85 (1H, br), ) =6,4/Hz), 7.B8 (1H, |dd,
J=8.5, 5.2 Hz), Vg 2.4 Hz),
7.124-7.30 (1H ), ¥ (2 .0 Hz),|3.94-4.)01
(4H, 1R, |2.90 (6H, H) #1 (2H, m,|1..85:1.193
(2H, 1@ 0.83 (6H, iz 13C NMR (126£ | 362.98

coc13) 8 [ppm 168. 04, 162. 70\ 140. 70, 158.D6, 151.[44,
145, 95, 1SByERI0- 491 RS g | 132. 02

132. 59, 125 9]5 du?n thy;a%gn ez 16797, 11p.68, 81 08,
58. 51, 43 gth 3 %ﬁ(]g HRVE (ESI))
cal cd for 1 ”]221’ f f ound
4831762 HO6FSH—15-CF3CaRH—C
51. 20, H 5 48 N 11 2 1 F , S 6.42;|found: IC5
1.] 10, H|5.23, N1 2 14 F 5. S 6.32. W

2005/ 118593 PCT/ US2 Olﬁ,qr Exanpl e| 206

/

179 (-7& S 3.09 411.98

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-
oxo-N-[[2-(3-thienyl)phenyl]methyl] -

o)
o, N= j
N
NH
HO O
180 2.66 425.01

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
N-[[2-(3,5-dimethyl-4-
isoxazolyl)phenyl]methyl]-4,6,7,9-tetrahydro-
3-hydroxy-9,9-dimethyl-4-oxo-




0Z-SO NO OH H"O / NZN O 5 6H pyrinido[2, 1-cJ[1,

4] oxazepi ne- 2- car boxam de,
wWhyasox893.0, 10- di met hyl

4, 7, 8,10-tetrahydro- 3-
-4-0x0- N-[ [ 2- (t et rahydrBeT/PS2005/016473

xi do-2H 1, 2-thiazin-2- yl)phenylJnethylJ-. Of-white
solid. 1H NWR (500 MHz, CDC13) 8 ppm 12.18 (1H, br
s), 8.14-8.25 (1H, br), 7.41-2%0 (2H, n), 7.31-7.39
(2H_my 4 96 (1H_dd, J 14.0, 8.9 Hz), 4 54 (2H br
S) Exprgle [(1H, dd, J=14.S2ucBu@ Hz), 3.83-3.P2 RIH, |m ,MS
.65 (2H,{ 10 br), 3.38-3.46 (1H, )/ 3.18-B.28 (2H,
n’), 2.32-2. 42 (2H, H m, {1.55 (6H,
d,| J=15.9 Hz); DC13) 8 ppm 168, 22,
158. 38, [153.54\ 14/= 37. 00, 1BO0. 88,
129. 47, 1f29. 29, 60, 60|74, 54.115,
51, 05, 39.11, 38.63 ¢ 27.36, P5.04,
24f 3281 HRMS (ESI) Ocal & f or 9N4A06S ( M+H).08 450.01
47/7.1808;| found: 477.1794. cal cd for| 15
C22H28N4 6 H5.92, N 11.76, |S
6.73; foun i’y’”l@l%%?fh"]c Qagine-2rparhotagiides 5. 43
Exanpl e 207 G&S, 9-seinqhydioep-hydroxy-N-[[40 N 20 O
Pylri mi do |2 (metbapymetia)bkd sbipbenibaphioesiibie| 4, 6, [7,
O-t et r ahy|dr o- 3- hydr $9%ydimethyl-4-oxo-
9,9-diethyl-4-0xoiN-[]2 (tetrahydro 1,1-di pxido-2H 1, 2
-thiazin-2 yl)p fowhltecystalline
solid. 1H NvR (500 —{pm 12. 10 (1H, b}
s)l, WD 2005/ 118 2005/ \\ 641743 302 8.20 (1H,
br), 7.42-7.48 (2 - 7. 407 (2H, m,|4.93 (1H,
dd, Jz14.2, 8.4 HD), OH. 45 , J14.2,13. )
3, 94f1§éL (4H n) J 13.0, .9£4§|.Z7 438
Hz)), 3.39 6 (1H, 4 (2H, m| 2.29-2| 46
(2H, in), fyfilgﬂ@[éd /6 4]qwzmg-28cprboxamzde
4,6,7,9-tetrahydro-3-hydroxy-N-[[2-(2-
methoxy-5-pyrimidinyl)phenyl]methyl]-9,9-
dimethyl-4-oxo-
N
N '\{ 5 \?4
x Ne o
L N
183 HO \ 1.71 410
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-
[[2-(1-methyl-1H-pyrazol-4-
ylphenyl]methyl]-4-oxo-
o
Oy
0 Z
N
184 O><r/ [ W 3.02 455
K/N OH
O
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
N-[[2-(5-fluoro-6-methoxy-3-
pyridinyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-
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39.57, 31.21, 25.03, 24. 34,
calcd for C23H31N406S ( M+H) :

4

H t, J

7.90,

1 1 0L.1°

=6.7 Hz), 0.78 (3H, t, J=7.3 Hz);
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) calcd
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203930

)mst hyl
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for
MO

187

CEH: 2
At

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,

N-[[2-(1,3-benzodioxol-5-yl)phenyl]methyl]-

4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
0Xx0-

2.76

450.2

188

.y

0] OH

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
N-[(3",4'-difluoro[1,1 "-biphenyl]-2-yl)methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-

0X0-

2.92

442.13




exanpl e 208,
pyrimdo[ 2, 1-c][1, 4] oxazi ne- 2- car boxammi de, N-[ (4-
wo bwsnogsbenyl ) met hyl ] -4, 6, 7, 9-t et rahydro- 3 PCT/US2005/016473
- hydr oxy-9-[ 2- (et hyl t hi o) et hyl ] - 4-oxo0-, (40ny,
0.11mmol ) in 2m. CH2C12 was %g ated with excess
m chl or oper benzoic acid 10 ( rrg 0. 4mmol ) and

S‘—'Eikmvp% u.[ TO0m l. CIT[JCl ﬁp‘u‘l ©— I Of L\J hIT c lm

Ul‘l

was—washed—w nLPnnrpﬁf r.at 1 hQMS

crude ma}eri al purlfl ed by reverse phase HPLC
(€18, 12P6 CH3 . The fractigns”contaijni ng the
pfoduct Were o ce rgged ang ophilized to affeord
5ng (12%vyiel d) of whe |tIe sonpound. 1H{ NMVR (300
MHz, CDAL3) 8 pp 1% (1 H s) 7.80-8.02((1
H nigo7. p5-7.39 45 (IH, 90-7.09 (2 H, #k7 | 44515
405-4.72(5Hn)3733 2Hn)304’334(2H,
m 2. 86- : HRVS (ESI)
calcd fo A{;é%[é%’f pbl % g Hound
496. 1143 fg’ HI~1 1|0 F
N 70 WO f&‘fﬂﬁ%’%f pE %04

primdol2 1-¢][1, BV Y- car haxani dé, N[[4

uor o- 2¢ (3 netq% i soxazol yl ) phenyl ] net hyl ) -4} 6,
9-tetyahydro ydroxy-9, 9-di net hyl - 4{oxo-. The
tl e coppound repared yr i nt er redi ate 180,
(4-flupro-2- (3- |soxaz -5/yl)benzyl)-3-(b
nzyloxy -9, 9-di ne y , 7,95
bt 18Ry d opyr i ni ddY 2. Tmé][l azi ne- 2- car bbx4ni ¢e407.34

ANVR 400 MHz (CDC13) S pp 59 (6H, s| 2 x CHB),

42 (3H % ,,é?ﬂ 2 %—% 4.74 (2H, d,
-- 6.6 , 7.18((1
m arbr?g‘%f telrgh Zglh o ﬂlmet 5‘fl ﬂi)z and J (:

Hz  hr n@f)ﬂ\?«{[ @’psw qvlzmﬂ)nlqenxﬂmethyl]: 56 Hz and|J
(

1
6 Hz, promatic .29 (1H broad t, NHy, 11.87
oH). HRMVS ( cal cul ated for C21H22FN405 10

MEH}] @ 429.1 4;N

191 1.40 421.2

— N WOTCNR =D Z~ "

nd:;429.

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,

4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-

[ [.2 (4-methyl-3-pyridinyl)phenyl]methyl]-4-
0Xx0-

oj; F
Q_N;%_[ AR\

0 OH
192 2.57 439.36

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
N-[[2-(6-fluoro-5-methyl-3-
pyridinyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-




Exanpl e

211 H2ZNO OO N~1 1 O F N

HO 15

Pyrimdo[ 2, 1-c][1, 4] oxazine-2-carboxam de,
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.74 (2H

roqgiic

o hpT O

ﬂ’lﬂ 60W'M\IL
dropyr| o[2 1-
xazin
0 (6H

l, d, SN

N—r

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
0xo-N-[[2-(3-quinolinyl)phenyl] methyl] -

195

HN—f_N
<;f%;;N o

O] OH

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide,
N-[[3~[[[2-
(dimethylamino)ethyl] amino] carbonyl] [1,1'-
biphenyl]-2-yl]methyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-

1.57

520.31

196

N N—
/

Pt

O OH

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
4,0,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-N-
[[4'~[(4-methyl-1-piperazinyl)carbonyl][1,1'-

biphenyl]-2-yl]methyl]-4-oxo-

1.57

532.41
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Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,

N-[[2-(6-ethoxy-3-pyridinyl)phenyl]methyl] -

4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
0X0-

3.08

451.2

200

“XH .
e

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide,
N-[[2-(1-cyclopenten-1-yl)phenyl]methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-

3.33

0X0-

396.34
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car boxam de.' HNMR 400 MHz (DVMSO-d6) 8 ppm (m xture of
rotaners) 1.52 (6H, 15 s, 2 x CH3), 3.59 (3H, s,

w@aH3)118583 89 (2H, broad, CH2), 4.01 (2H, broadPCIZHRI005/016473

4.68 and 4.91 (2H, broad, NCH2), 7.18 (2H, in,
aromatics), 7.43 (2H, m ar tics), 9.88 and 10.2
(1H, broad, OH). Exanple 21 20 0zOW 0O O OHO NHN
0O Pyrimdo[2,1-c][1, 4] e car boxam de, 4, 6,
7, 9- tetrahydro 3- hydroxggs(a‘él 26&

9-di net hyl - 4- oxo-N-[[ 2- (tetrahydro- 1, 1-di oxi do- 2H 1,
2-thi azi n-2 25 yl ) phenyl Jnet hyl J-. The title conpound

can be prepared from i nternmedi . Pale WO
2005/ 118593 PCT/ USZ@ (R/n solid. '"H NWR
(300 MHz, CDC13) 8 pp 11H(1 8 32 8.29 (1H,

in), 7.46-7.42 (2HF m, 4.92 (1H,
dd, J= 14. 3, 88Hz)440(1Hd =14.1, 3.5 Hz),
3.97 (4H s), 3.90-3.81 (1H, m, 34 337(1H m,

324 18 (2H, n), 2.42-2.28 (2H, n), 1.97-1.86 (2H,

, 154 (3H, s), 1.50 (3H, s). HRVvs [ MtH + 5 cal cd
F or CHIBE %@”{2@4@?@%%%%& SGYBGmE NI O °%
@lﬂBﬂ?Oﬁb@@?l)meﬁ,ﬂ] 546,5-teltahPdrd 3-hpdroth29,4QlimEhyb4-690. A mixture
W@”Eldi@?éﬁﬂ ﬂyyrfph%]yamhqg@m;l%é ﬁ%@gaﬁ%@neﬂwws (p;268 g, 1
gméﬁfg Ia?% ¥r§je{11&'l€’12{?%32 @)@ﬁn 2.§ ﬁnﬁ_)l} 1n2et23r%orl/ldgxzugt|h}_llformam1de (1:1,3
yhoheyiyajadet h90 IC forhh.t & fisotéaling]lfte reaction mixture was purified
by preparative HPLC to afford the title compound (0.31 g, 62% yield) as an off-white
solid. 'H NMR (500 MHz, CDCls) § ppm: 11.72 (1H, s), 8.08 (1H, t, J = 6.1 Hz),
7.61 (1H,d,J=7.0 Hz), 7.38 (1H, 4, J = 7.6 Hz), 4.61 (2H, d, ] = 6.4 Hz), 4.02 (4H,
§), 1.59 (6H, s).

Example 202

6H-Pyrimido[2,1-c][1,4]oxazepine-2-carboxamide, N-[[4-fluoro-2-
(methylsulfonyl)phenyl]methyl]-4,7,8, 10-tetrahydro-3-hydroxy-10,10-dimethyl-4-
oxo-. Off-white solid. "H NMR (500 MHz, CDCls) 8 ppm: 11.77 (1H, br s), 8.55
(1H, t, /=6.3 Hz), 7.75 (1H, d4, J=8.1, 2.6 Hz), 7.72 (1H, dd, /=8.5, 5.2 Hz), 7.34
(1H, td, /=8.0, 2.6 Hz), 4.81 (2H, d, J=6.7 Hz), 4.54 (2H, br), 3.65 (2H, t, /=6.1 Hz),
3.18 (3H, s), 1.93 (2H, m), 1.59 (6H, s); *C NMR (126 MHz, CDCl3) & ppm: 168.14,
163.14, 161.13, 158.23, 153.73, 147.26, 140.77, 140.72, 135.31, 135.25, 132.83,



NVR (300 MHz, CDC13) 6 ppm 11.94 (1H, s), 8.86 (1H,
t, J= 6.2 Hz), 8.42 (1H, s), 15 8.16 (1H, s), 7.66

W@ 20d5/108%93 J= 7.3, 1.8 Hz), 7.51-7.42 (2H, n), FCBBES2003@16473
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(1H, in), 4.45 (2H d, J= 6.6 Hz), 3.98 (4H, s), 1.59
(6H, s). HRVS [ M+H] + cal cd for.  CL9H21N604: 397. 1624,
found: 397.1609. Anal cal cd 6P CL9H2ONGO4: C, 57.57;

H 5.08; N, 21.20; found: C, 57.40; H, 4.96; N,

213280, 126.83x AZHFR 121.52, 10063, HT-43, 8256, KP-80, 4014, 03 38.62,
2 0 7 LAk .
R L A e
7;1;@9.11 [m(r. il {(?&Ié’& foy dmi(gyN3C%F9-(ﬂd)6rthtbyC-54:&n)>,<H-3\9<§,3\I 9.54,F 4.31;
phenyl pr_opyl)-1H NMR (500 MHz, DVSO D6) 8 ppm 1.56
(@mécﬁél-ﬁgeﬂ-ﬁ?%@%%%%- ©2.62 (t, J=7.48 Hz, 2 H)

3.31 (111,2 H 3.82 (t, J=5.04 Hz, 2 H 3.97 (t,

J=5.04 Hz, 2 H 7.16-7.24 (m 3 H 7.29 (m 2 H) 8.91

(s, 1 H 5 12.41 (s, 1 H) .Exanglle2@d cd for Cl9H23N304:

C, 63.85; H 6.48; N, 11.75. Found: C, 63.56; H,

6.67; N, 12.01. Exanples 218-259 10 Exanpl es 218- 259,

in table 11, were prepared using nmethods simlar to
those described for exeFgiGs 19 1®H 20. The conpounds
were characterized by LCMS Et!3‘/‘U\%lgft‘r)s,erved

retention tinme (RT, m'n) d | ecul ar wei ght (M5
[Mc1 ])listed in thegrab¥e. 15 TaprdN11. Exanpl e
Structure RT Mo OCHO O\ NI OJ NI N218 O
1.55 374.2 Pyrimdo[2,1-c][1, 41loxa# ne-2

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 9,9-diethyl-N-[[4-fluoro-2-
(methylsulfonyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-4-oxo-. 'H NMR (500
MHz, CDCl3) é ppm: 11.74 (1H, s), 8.54 (1H, t, J=6.6 Hz), 7.75 (1H, dd, J=8.2, 2.7
Hz), 7.71 (1H, dd, J=8.5, 5.2 Hz), 7.34 (1H, td, J=8.0, 2.6 Hz), 4.82 (2H, d, J=7.0
Hz), 3.94-4.00 (4H, m), 3.17 (3H, s), 1.93-2.00 (2 H, m), 1.84-1.92 (2H, m), 0.83
(6H, t, J=7.3 Hz); >C NMR (126 MHz, CDCls) & ppm: 168.26, 163.13, 161.11,
157.83, 151.66, 146.05, 140.69, 140.64, 135.13, 135.07, 132.80, 132.77, 125.63,
121.65,121.48,117.65, 117.45, 81.03, 58.51, 45.14, 43.08, 40.33, 31.38, 7.87.
HRMS (ESI) calcd for CyoHpsN3O6FS (M+H): 454.1448; found: 454.1448. Anal.
caled for CyoHosN3O6FS: C 52.97, H 5.33, N 9.27, S 7.07; found: C 53.01, H 5.60, N
9.10, S 7.00.

Example 204



car boxam de, N-(1, 3-benzodi oxol -5- ylnethyl)-4, 6, 7,
9-tetr ahydro-3-hydr oxy- 9, 9-dineth |-4-oxo O OOH

woesshiss® H/ N~ N1 219 1.60 330.2 O PCT/US2005/016473
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Pyrimdo[ 2,1-cJ[1, 4]oxazine-2 carboxam de, 4, 6, 7,
9-tetrahydro-3- hydroxy-9, 9-di nethyl -4-o0oxo-N
(henyhnet hyl ) WD 2005/ 118593 36T/ US2005/ 016473 309
Exanple Structure RT M5 1A OHO NJL I | H/ N NL
220 1. 68-Basnido/ 2 -chr4]micdapine-L-auppaxamidaatilne- 2

o TERE g tipis b e e O L 16 Eodhp-3edprom-
N7 81 01diMbinpi2d-0£d-. Walt draB B88: 'HONMR (500 MHz, CDCls) 8 ppm: 11.87
(1H, br s), 8.59 (1H, t, J=6.4 Hz), 7.69 (1H, dd, J=8.5, 5.2 Hz), 7.49 (1H, dd, J=8.2,
2.4 Hz), 7.26 (1H, td, J=7.7, 3.2 Hz), 4.79 (2H, d, J=6.7 Hz), 4.53 (2H, br), 3.65 (2H,
t, J=6.1 Hz), 2.90 (6H, s), 1.89-1.96 (2H, m), 1.57-1.61 (6H, s); *C NMR (126 MHz,

CDCls) & ppm: 168.03, 162.71, 160.70, 158.29, 153.57, 147.23, 138.51, 138.46,
135.30, 135.25, 132.70, 132.67, 124.99, 120.40, 120.24, 116.93, 116.73, 82.59,

60.79, 58.57, 40.26, 38.58, 37.59, 27.74, 27.36, 18.55. HRMS (ESI) calcd for
CooHoeN4O6FS (M+H) 469.1557; found 469.1557. Anal. caled for
CaoHa6N4OsFS*CH3CHOH: C 51.29, H 6.07, N 10.89, S 6.01, F 3.69; found C
51.29, H 6.33, N 10.85, S 6.01, F 3.54. '

Example 205

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-
[(dimethylamino)sulfonyl]-4-fluorophenyl]methyl]-9,9-diethyl-4,6,7,9-tetrahydro-3-
hydroxy-4-oxo-. White glassy solid. 'H NMR (500 MHz, CDCl3) § ppm: 11.85 (1H,
br), 8.59 (14, t, J/=6.4 Hz), 7.68 (1H, dd, J=8.5, 5.2 Hz), 7.49 (1H, dd, /=8.2, 2.4
Hz), 7.24-7.30 (1H, m), 4.80 (2H, d, J=7.0 Hz), 3.94-4.01 (4H, m), 2.90 (6H, s),
1.93-2.01 (2H, m), 1.85-1.93 (2H, m), 0.83 (6H, t, J=7.3 Hz); >C NMR (126 MHz,
CDCl3) & ppm: 168.04, 162.70, 160.70, 158.06, 151.44, 145.95, 138.53, 138.49,
135.17, 135.12, 132.62, 132.59, 125.95, 120.37, 120.21, 116.87, 116.68, 81.08,
58.51, 43.11,40.32, 37.58, 31.35, 7.87. HRMS (ESI) calcd for C;;HasN4OgF'S (M-+H)
483.1714; found 483.1702. Anal. calcd for Cp1Ha7N4O6FS+0.15 CF;CO,H: C 51.20,
H5.48,N 11.21,F 5.51, S 6.42; found: C 51.10, H 5.23, N 11.21, F 5.49, S 6.32.



Pyrimdo[2,1-c][1, 4Joxazine-2 carboxam de, N-[(3, 4-
di chl or ophenyl ) et hyl J-4, 6, 7, 9- tetrah dro-3-hydrox
WO 209Atseet hyl -4-0ox0 O OH H3CO N'O H 222 N) RCBUS2005/016473
360.2 O Pyrimdo[2,1-c][1, 4]oxazine-2 carboxam de,
4, 6, 7, 9-tetrahydro- 3-
hydr oxy- N-[ ( 3- net hoxyphenyl ) itlhyl J- 9,
9-dinethyl-4-oxo OOH NHO / M N223 / 1.79 344.2
O Pyri7nido[2,1-cJ[1, 4Jdkaniphe2® car boxanmi de, 4, 6,
7, 9-tetrahydro-3- hydroxy-9, 9-dinethyl-NJ[(3- neth
Then | methylJ-4-oxo OOH FNLL OHZ224 F N 1.65

366.2 O Pyrimdo[?2,1- , 4] oxazi ne-2 WO
2005/ 118593 PCT/ U8200:§45016 73 310 Exanple Structure
RT MS 6\N O OH
NI
O
5 6H-pyrimido[2,1-c][1,4]oxazepine-2-carboxamide, 4,7,8,10-tetrahydro-3-

hydroxy-10,10-dimethyl-4-oxo-N-[[2-(tetrahydro-1, 1-dioxido-2H-1,2-thiazin-2-
yl)phenyl]methyl]-. Off-white solid. '"H NMR (500 MHz, CDCl3) & ppm: 12.18 (1H,
br s), 8.14-8.25 (1H, br), 7.41-7.50 (2H, m), 7.31-7.39 (2H, m), 4.96 (1H, dd, J=14.0,
8.9 Hz), 4.54 (2H, br s), 4.44 (1H, dd, J=14.2, 3.2 Hz), 3.83-3.92 (1H, m), 3.65 (2H,

10 br), 3.38-3.46 (1H, m), 3.18-3.28 (2H, m), 2.32-2.42 (2H, m), 1.89-1.98 (4H, m),
1.55 (6H, d, J=15.9 Hz); >C NMR (126 MHz, CDCl3) & ppm: 168.22, 158.38,
153.54, 147.32, 138.80, 137.00, 130.88, 129.47, 129.29, 127.68, 125.17, 82.60,
60.74, 54.15, 51.05, 39.11, 38.63, 27.76, 27.73, 27.36, 25.04, 24.32. HRMS (ESI)
caled for CoyHyoN4OsS (M+H): 477.1808; found: 477.1794. Anal. caled for

15 CypoHsN406S+0.5CH3CH,0OH: C 55.45, H 5.92, N 11.76, S 6.73; found: C 55.36, H
6.11,N 11.46, S 6.48.

Example 207
NG
e o

H
N)Wo
H

0

=
Nx Nj
O
0 ~+

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 4,6,7,9-tetrahydro-3-hydroxy-
9,9-diethyl-4-oxo-N-[[2-(tetrahydro-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyl]methyl].
Off-white crystalline solid. "H NMR (500 MHz, CDCls) § ppm: 12.11 (1H, br s),



carboxam de, N-[(2, 5 d fluorophenyl)nethylJ-4, 6,
7,9- tetrahydro-3-hydroxy-9, 9-dineth |-4-oxo- O OH

woBEo118s O ( HHO/ N 225 O 1.27 376.2 PCT/US2005/016473
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Pyrimdo[ 2,1-cJ[1, 4]oxazine-2 carboxam de, 4, 6,

7, 9-tetrahydro-3- hydroxy-N-[(4-hydroxy-3-

nmet hoxyphenyl ) et hyl J-9, 9-di hyl -4 oxo OOH C N

"O H226 N 1.80 364.2 O rimdo[2,1-c][1,

4 3302 Habr)27 d2r k@i, oo, 7.868{7(4-(2H, m), 4.93 (1H, dd, /=14.2, 8.4 Hz),

chl @r yl) | -4 , t et N
“§ B AR R0 G b (B b SN e i@ 85, 3.7 1o,
23049-898 (A, rﬁ) 3P)3-3.0% (Zi0[), 2291 1.46 (ﬂfmﬁﬁmm 84 (6H, m), 0.81
car boxam de, [7§2 3- dlchloré) 1{%mathl\]4 0,
o(3H, t, J=6.7 Hz), 0.78 (3H, t, J=7.3 Hz); (126 MHz, CDCl3) & ppm:
168.25, 157.91, 151.43, 146.14, 139.14, 136.81, 130.79, 129.46, 129.25, 127.90,
125.96, 81.15, 58.55, 54.22, 51.09, 43.03, 39.57, 31.21, 25.03, 24.34, 7.82, 7.68.
HRMS (ESI) calcd for Cy3H3N4OgS (M+H): 491.1964; found: 491.1953. Anal. calcd
for Co3H3oN4O6S: C 56.12, H 6.48, N 10.91, S 6.24; found: C 56.14, H 6.44, N 11.07,

S 6.05.

Example 208

O OH

A
LT FRL

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[(4-fluorophenyl)methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9-[2-(methylthio)ethyl]-4-oxo-. A solution of
intermediate 141, N-(4-fluorobenzyl)-3-(benzyloxy)-9-(2-(methylthio)ethyl)-4-oxo-
4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide in 4mL CF3CO,H was
stirred at 60 °C for 1hr then concentrated. The residue was dissolved in CH,Cl, and
washed with water then concentrated. Trituration with hexanes gave the title
compound as a solid. ‘H NMR (300 MHz, CDCl3) & ppm: 12.03 (1 H, s) 7.75 (1 H,
m) 6.84-7.40 (4 H, m) 4.39-4.72 (3 H, m) 4.04-4.36 (2 H, m) 3.68-3.92 (2 H, m)
2.49-2.73 (2 H, m) 2.07-2.50 (2 H, m) 2.02 (3 H, s); HRMS (ESI) calcd for
Ci1sH20FN304S (M+H): 394.1237, found: 394.1234.



t et rahydr o- 3- hydroxy-9, 9-dinethyl-4-oxo CI O OH O
N~\l rHN 228 d 0 1.97 398.1 Pyrimdo[2,1-c][]I,

wadl@gamsne- 2 car boxam de, N-[(2,5- PCT/US2005/016473
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di chl orophenyl ) met hyl J-4, 6, 7, 9-
t et rahydr o- 3- hydr oxy-9, 9-di net hyl - 4-oxo WO
2005/ 118593 PCT/ US2005/ 01647330311 Exanpl e Structure
RT Vs O OHO N3 COCHN 229 OCCH3 O 1.64 390.2
Pyrimdo[2,1-c][|, 4]oxaziBealeddDoxan de, N-[(2, 3-
di met hoxyphenyl ) net hyl J-4, 6, 7, 9- tetrah
dr o- 3- hydroxy-9, 9-dinethyl-4-oxo 0 CH \ N'O (0) HO
N 230 0 1.64 390.24 Pyrimdo[2dl-cpfl, 4] oxazine-2
car boxam de, N-[(2, 3-dibydra-1, 4-.beggzodi oxin-6
ylYmethyl J-4, 6, 7, O- N

Na N

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(4-fluorophenyl)methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9-[2-(methylsulfonyl)ethyl]-4-oxo-. A solution of
example 208, pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[(4-
fluorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9-[2-(methylthio)ethyl]-4-oxo-,
(40mg, 0.11mmol) in 2mL CH,Cl, was treated with excess m-chloroperbenzoic acid
(100mg, 0.4mmol) and stirred at room temperature for 20 hrs. The reaction mixture
was washed with water and concentrated. The crude material was purified by reverse
phase HPLC (C18, 12% CH3CN/H,0). The fractions containing the product were
concentrated and lyophilized to afford 5Smg (12% yield) of the title compound. 'H
NMR (300 MHz, CDCl3) 6 ppm: 12.10-12.27 (1 H, s) 7.80-8.02 (1 H, m) 7.25-7.39
(2 H, m) 6.90-7.09 (2 H, m) 4.05-4.72 (5 H, m) 3.73-3.99 (2 H, m) 3.02-3.34 (2 H,
m) 2.86-2.91 (3 H, s) 2.35-2.78 (2 H, m); HRMS (ESI) calcd for C1gH30FN304S
(M+H): 426.1135, found: 426.1143.

Example 210
N=
O
7 O OH
P
H Na N

F %Oj
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t et rahydr o- 3- hydroxy-9, 9-dinethyl-4-oxo 0 OH CI N O
HN 231 0/ 2.01 378.1 Pyrimdo[2,1-c][1, 4]oxazine-2

w@aroboxsans de, N-[ (3-chl oro-4- net hyl phenyl ) met PgT/US2005/016473

6, 7, 9-tetrahydro- 3-hydroxy-9, 9-dinethyl-4-oxo O CH
JCCN'---0 HH3COOCH3 N1 232/ 1.75 390.2 O
Pyrimdo[ 2, 1- cJ[ 1, 4] oxazi ne394car boxani de, N [(2 4-

di met hoxyphenyl ) nethyl J-4, 6, 7, 9- tetrahydro

drox -B8yr l@w@[%étcmw Gxapies-Bearboxmnide, N-[{4 uom-és@mthyld—

Lo b e LR A B g

RItldEompand @@ bt gespatdd[fon altatﬂeatdwlmehm JlosstoknA(3)- 4,

6met7hyhgoxatzoel §-3B¥éjrfz31) 33 (@ég;ﬁoxy) 9,9- dlnqéthylt 4@(/);044 60’)/(
tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamide. "THNMR 400 MHz (CDCls) &
ppm: 1.59 (6H, s, 2 x CHj), 2.42 (3H, s, CH3), 4.03 (4H, 5, 2 x CHy), 4.74 2H, d, J =
6.6 Hz, NCHy), 6.40 (1H, s, aromatic), 7.18 (1H, m, aromatic), 7.32 (1H, dd, J =2.5
Hz and J = 9.1 Hz, aromatic), 7.59 (1H, dd, J = 5.6 Hz and J = 8.6 Hz, aromatic), 8.29
(1H, broad t, NH), 11.87 (1H, s, OH). HRMS (EST") calculated for Cp;HpFN4Os
[M+H"]: 429.1574; found: 429.1584.

Example 211

O OH
O

F ﬁiNj

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-[(2Z)-3-amino-1-oxo-2-
butenyl]-4-fluorophenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-.
'HNMR 400 MHz (CDCl3) & ppm: 1.63 (6H, s, 2 x CH3), 2.11 (3H, s, CH3), 4.03
(4H, s, 2 x CHy), 4.58 (2H, d, ] = 6.5 Hz, NCHy), 5.38 (1H, broad, NH), 5.49 (1H, s,
CH), 7.09 (1H, m, aromatic), 7.29 (1H, dd, J = 3.0 Hz and J = 9.1 Hz, aromatic), 7.48
(1H, dd, J = 5.6 Hz and J = 8.6 Hz, aromatic), 9.19 (1H, broad t, NH), 10.26 (1H,
broad, NH), 12.21 (1H, s, OH).



OHdAd "---O H I 234 C 1/ 2.01 398.0 O
Pyrimdo[ 2, 1-cJ[1, 4]oxazine-2- carboxam de, N[(3, 5-

waelec@hhwsephenyl ) net hyl J-4, 6, 7, 9 tetrah dro-Bechys200x016473
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-9,9-dimeth I-4-oxo- OCH3 0 OH N'O HN 235 CCH3 / O
1.71 390.1 Pyrimdo[2,1-cJ[1, 4Joxazine-2

carboxam de, N-[(2,5- dinet ho%@ﬁphenyl )net hyl J-4, 6, 7,
9- tetrahydro-3-hydroxy-9, 9-dineth |-4-oxo OOH C O
/ N~ N1 236 / 1.98 378.1 hzanpye?k do[ 2, 1-cJ[ 1,

4Joxazi ne-2 carboxam de, N-[(3-chloro-2-

nmet hyl phenyl ) net hyl J-4, 6, 7, 9-tetrahydro-

3- hydroxy-9, 9-dinmethyl-4-¢g&o IO OH FN-~11~1 1 OH

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[[2-(3-bromo-5-isoxazolyl)-
4-fluorophenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-. The title
compound can be prepared from intermediate 181, N-(2-(3-bromoisoxazol-5-yl)-4-
fluorobenzyl)-3-(benzyloxy)-9,9-dimethyl-4-0x0-4,6,7,9-tetrahydropyrimido[2,1-
c][1,4]oxazine-2-carboxamide. "HNMR 400 MHz (CDCls) & ppm: 1.60 (6H, s, 2 x
CHs), 4.03 (4H, s, 2 x CH,), 4.74 (2H, d, ] = 7.1 Hz, NCH,), 6.63 (1H, s, aromatic),
7.24 (1H, m, aromatic), 7.32 (1H, dd, J = 2.5 Hz and J = 9.1 Hz, aromatic), 7.63 (1H,
dd, J =5.5 Hz and J = 8.6 Hz, aromatic), 8.20 (1H, broad t, NH), 11.77 (1H, s, OH).

Example 213

4

—

Osp-d o oOH

0]
Ol
E Na Nj
-+
Phosphonic acid, [5-fluoro-2-[[[(4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-

4-oxopyrimido[2,1-c][1,4]oxazin-2-yl)carbonyl] amino]methyl]phenyl]-, diethyl
ester. Hydrogenolysis of intermediate 187, diethyl 2-((3-(benzyloxy)-9,9-dimethyl-
4-0x0-4,6,7,9-tetrahydropyrimido[2,1-c][1,4]oxazine-2-carboxamido)methyl)-5-

fluorophenylphosphonate (0.089 g, 0.15 mmol) gave 0.065 g (90% yield) of the title
compound as a white solid: mp 124 °C. "HNMR 400 MHz (CDCl3) & ppm: 1.39 (6H,



N 237 CF3 / 1.95 416.1 O Pyrinmido[2, 1-cJ[1,
4] oxazi ne-2- carboxam de, N-[[3 fluoro-5-
w@ oosfiisses onet hyl ) phenyl | net hyl J-4, 6, 7, 9- PCT/US2005/016473
t et rahydr o- 3- hydr oxy-9, 9-di net hyl - 4- oxo WO
2005/ 118593 PCT/ US2005/ 016473 13 Exanple Structure
RT M OOHNO HFN- N238%¥0 1.70 366.0
Pyrim do[2,1-cJ[1, 4Joxazi ne-2 carboxam de

N-
ditF T @iy CHak il 1 (GH4s, 265 CHLa), .02 (4H, s, 2 % CHZE o (4H m, 2 X

N L U

Pyirdomdtid[ 726 3¢ 16 foh, areﬂm@;@ b2 ¢ H, dharodabty aVH)A€.2.1 (1H, broad, OH).

s TBSED Sayialareor or BT P T T ity @ediaundy 484 1616.

5 / N~ N1
Example 214
O OH
I}j O
F NiNj
10 Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(4-fluorophenyl)methyl]-

4,6,7,9-tetrahydro-3-hydroxy-N-methoxy-9,9-dimethyl-4-oxo-. The title compound
can be prepared from intermediate 171, N-(4-fluorobenzyl)-3-(benzyloxy)-N-
methoxy—9,9;dimethy1—4-oxo-4,6,7,9—tetrahydropyrimido[2, 1-c][1,4]oxazine-2-
carboxamide. "HNMR 400 MHz (DMSO-dg) & ppm: (mixture of rotamers) 1.52 (6H,

15 s,2x CHs), 3.59 (3H, s, OCHjs), 3.89 (2H, broad, CH,), 4.01 (2H, broad, CH,), 4.68
and 4.91 (2H, broad, NCH3), 7.18 (2H, m, aromatics), 7.43 (2H, m, aromatics), 9.88
and 10.2 (1H, broad, OH).

Example 215
20

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 4,6,7,9-tetrahydro-3-hydroxy-
9,9-dimethyl-4-oxo-N-[[2-(tetrahydro-1, 1-dioxido-2H-1,2-thiazin-2-
25  yl)phenyl]methyl]-. The title compound can be prepared from intermediate 101. Pale



240 1.80 344.0 O Pyrimdo[2,1-c][1, 4]oxazine-2

carboxam de, 4, 6, 7, 9-tetrahydro-3- hydroxy-9,
wO2asetshy/| - N-[ (4- net hyl phenyl ) net hyl J- 4- oxo PCTIES203A 6473

NNOH F/ N~ 1241 N 1.90 416.1 O

Pyrimdo[2,1-c][1, 4] oxazine-2 carboxam de, N-[[4

fluoro-3- (trifl uororrethyl)ph%(hﬂ&l Jnethyl J-4, 6, 7, 9-

t et rahydr o5 3- hydroxg 9,9-dimeth I -4-oxo- OOHNO H

2 hpovorkdidN' H-NVGRIB00 Mg CIPE) Srppiof 22.11 €ULIS), 8.32-8.29 (1H, m),

4 0 93. P 5/0 7
e 9 NP %R 18899, FSU KPR 164185 )4 0 1, 00
9=t Bt.1,3WHED 337 (hy{dﬁ)owob@ 81 @W@WD@@%WH Ry, BYad3. 98 (21,
9- di met hyl - 4- oxo- O OH
m), 2.42-2.28 (2H m), 1.97-1.86 (2H m), 1.54 (3H, s), 1.50 (3H, s). HRMS [M+H]"
5 caled for Cy1HpsN4SOg: 463.1651; found: 463.1669. Anal caled for Cy1HysN4SOg: C,

54.53; H, 5.67; N, 12.11; S, 6.93; found: C, 54.53; H, 5.41; N, 12.40; S, 6.69.

Example 216

.Y

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 4,6,7,9-tetrakhydro-3-hydroxy-
9,9-dimethyl-4-oxo0-N-[[2-(1H-1,2,4-triazol-1-yl)phenyl]methyl]-. White solid. 'H-
NMR (300 MHz, CDCl3) 6 ppm: 11.94 (1H, s), 8.86 (1H, t, J= 6.2 Hz), 8.42 (1H, s),

15 8.16 (1H,s), 7.66 (1H, dd, J=7.3, 1.8 Hz), 7.51-7.42 (2H, m), 7.35-7.32 (1H, m),
4.45 (2H, d, J= 6.6 Hz), 3.98 (4H, s), 1.59 (6H, s). HRMS [M+H]" calcd for
CioH21NgO4: 397.1624; found: 397.1609. Anal caled for C19HyoNsO4: C, 57.57; H,
5.08; N, 21.20; found: C, 57.40; H, 4.96; N, 21.09.

20 Example 217

)



243 O01.90 374.1 Pyrimdo[2,1-c] [1, 4] oxazine-2
carboxam de, N-[(2- ethoxyphenyl)nethyl]-4, 6, 7,

wW@2a08t1188hy/dr o- 3- hydroxy-9, 9-dinmeth |-4-oxo PQHAUSINOLDN16473

10

15

HHICONNZ1 244 / 1.60 360.1 O Pyrirnido[2,1-c][1,

4] oxazi ne-2 carboxam de, 4,6,7, 9-tetrahydro- 3-

hydr oxy- N- [ ( 4- met hoxyphen_yl )38t hyl J- 9,

9-dinethyl-4-oxo OOH H3CO"OH F/ NN 245 1/

1. 23 3Pgrimidaf? Byal{ kit pespaina 2cafbioxatijdsx 4.6, he-t@rahydro-3-hydroxy-

29 i ey B PR SR R PRl Eiog:

O 560k, @ HiNE82-11.89 (b, ) F6246129 .48 1229 1) 36 11(m, 2 H) 3.82 (t, J=5.04
Hz, 2 H) 3.97 (t, J=5.04 Hz, 2 H) 7.16-7.24 (m, 3 H) 7.29 (m, 2 H) 8.91 (s, 1 H)
12.41 (s, 1 H). Anal calcd for C9H23N304: C, 63.85; H, 6.48; N, 11.75. Found: C,
63.56; H, 6.67; N, 12.01.

Examples 218-259

Examples 218-259, in table 11, were prepared using methods similar to those
described for examples 1, 19, 20. The compounds were characterized by LCMS with
the observed retention time (RT, minutes) and molecular weight (MS [M+1])listed in
the table.

Table 11.

Example Structure RT MS
O OH

:@A /U\/K’&O
< H
0 Na Nj

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, N-(1,3-benzodioxol-5-
ylmethyl)-4,6,7,9-tetrahydro-3-hydroxy-
9,9-dimethyl-4-oxo-

O OH

©/\N)WO
H

Nao N

219 ioj 1.60 | 3302

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-N-
(phenylmethyl)-




Pyrimdo[2,1-c][1, 4] oxazine-2 carboxarnide, N[[4
fluoro-2 (tr fluoronethyl)phenylJnethyl]-4, 6, 7, 9-
W@ eqosakspel o- 3- hydr oxy-9, 9-di met hyl -4-oxo WD PCT/US2005/016473
2005/ 118593 PCT/ US2005/ 016473 315 Exanple Structure
RT M5 OOHNO HN F 247 0 1.98 376.1
i mdo[2,1-cJ[1, 4]oxazineiﬁpcarboxan1de,
(3-ethyl-4- fluorophenyl)methyl]-4, 6, 7
et rEdaygleot 3- hydr oxy- $frugtue met hyl - 4- oxo RTH | FMRO

{
NTI\Il 248 1.83 362.1 O r| Hdo[ 2, 1-c] [ 1,
xazi ne- 2- | car boxa e / ugono- 4-
nmet hyl phenyl )} net hyl J “tefrahydro
yd

0
t

3- hydr oxy-9, | 9-di mat 4 oxo- C2HS5ON'O H 249 N1

[ 1.77 374.1 j

220 348.2

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(3-
Sfluorophenyl)methyl]-4,6,7,9-tetrahydro-
3-hydroxy-9,9-dimethyl-4-oxo-

O OH

o N)Wo
‘ H Na. N

cl X j

221 o 1.99 | 398.16

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, N-[(3,4-
dichlorophenyl)methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

O OH

H3CO\©/\N/1WO
H

Nao N

222 ioj 1.61 | 3602

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-N-[(3-methoxyphenyl)methyl]-
9, 9—dz'methyl—4—0x0—

O
223 ¥ j 1.79 344.2

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-N-[(3-
methylphenyl)methyl] 4 0x0-

O

224 \©\/\ q: j 1.65 366.2

Pyrimido[2,1-c][1,4] oxazine-2-




O Pyrimdo[2,1-cJ[1, 4]oxazine-2-

et hoxyphenyl )net hyl J-4, 6, 7, 9-tetrahydro
WQ20v3d185%3/ - 9,
250 O 1.59 372.0 Pyrimdo[2,1-c][1, 4]oxazine-2
car boxam de,

benzof uranyl ) net hyl J-4, 6, 7, 3B tetr ahydr o-

3- hy

roxy-9,

9-di met hyl -4-oxo- O OH O N'O H PCT/U82005/016473

N-[ (2, 3-di hydro-S-

car boxamni de,

9-dinethyl-4-o0xa OH C N'---Q H

N-[(3-

51 N

1.96

3Fgmple O P rim do Btmcgrg]| , 4 oxazin

- 2RYWD

MS

2005/
RT Mg
net hy

118593 PRCT/ US200&/boib#ids, NJLBs5-Exanpl e
car boxam deiflubk-dptler@hanyii-2:6,7,9-
| pheny!| ) ned-dldlo-4-hBroxy-9, LolliRdthydw ek

Struct

ure

3- hy

FOXy- 9,

225

9-di rnethyl-4-oxer @H O N

HyCO :@/\ N )WO
H N N
HO X j
0]
Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-N-[(4-hydroxy-3-
methoxyphenyl)methyl]-9,9-dimethyl-4-
0x0-

CH

1.27

376.2

226

O OH
Cl \@A NWO
H
Na N j
%[O
Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, N-[(3-

chlorophenyl)methyl]-4,6,7,9-tetrahydro-
3-hydroxy-9, 9-dimethyl-4-oxo-

1.80

364.2

227

Cl O OH

Cl \©/\ N)WO
H
Nao N j
{O
Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(2,3-

dichlorophenyl)methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

2.00

398.2

228

Cl O OH
o

N =
H
Nao N
SEING
o)
Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(2,5-
dichlorophenyl)methyl]-4,6,7,9-

tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

1.97

398.1




/ N 252 O 1.50 396.27 Pyrirnido[2, 1-c][1,

4] oxazi ne- 2 car”boxam i de,
wWhyasoxsp99, 9-dirnet hyI
henyl ] met hyl J O OH\

4, 6, 7, 9-tetrahydro- 3-
-4-0x0-N-[[3-(1 H >"azpCTF/LS300§/016473
~((TrO HN JN 253 O/ QO 1.27

415.29 Pyrimdo[ 2, 1- c][l 4Joxazi ne- 2 car boxam de,

4,6,7, 9-tetrahydro-3- hydrox3l®, 9-dinethyl -

nor

olinyl)

henyl Jnmethyl -4-0x0- n N O OH

N'O

N-[[ 4- (4-

254 1.

Eganqplg

31 O PyrirStiwtfie, 1-c][1, 4]d

xaRilnet

2MS

car bo
9-dir
NH2 O
4] oxa
6, 7,

xam de,

net hyl -

OH NO

zZine-2 g

O-tetra
229

4, 6, 7, 9-tetr hyd%io 3- hydr
dioyl ) her
Pyrimd
ophenyl
di rnet

10,%5',34 2

2

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, N-[(2,3-
dimethoxyphenyl)methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9- dz'methyl—4 -0X0-

oxy-9,
I'] met
o[ 2, 1-
) met hy

yl -
1.64

nyl J
cul 1,
J- 4,

- OKO

390.2

230

Eepgss

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(2,3-dihydro-1,4-
benzodioxin-6-yl)methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-

1.64

390.24

231

O OH

o e

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(3-chloro-4-
methylphenyl)methyl]-4,6,7,9-tetrahydro-
3-hydroxy-9, 9—dimethyl-4 oxo-

O

2.01

378.1

232

o
J@C N
HsCO OCHjz :]

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(2,4-
dimethoxyphenyl)methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-

Na

1.75

390.2

233

OH
)WO

O X

1.92

Pyrimido[2,1-c][1,4] oxazine-2-

358.2




WD 2005/ 118593 PCT/ US2005/ 016473 317 Exanpl e
Structure RT Mo OOHH\ H~\ O N~ N H2N 256 O 0.98

WQ2A®52859Pyri m do[ 2, 1-c][1l, 4Joxazi ne-2 car borReErUsm®)5/016473

N-[ (4- am nophenyl)nethylJ-4, 6, 7, 9-tetrahydro-
3- hydroxy-9, 9-dinethyl-4-oxo O OH N~~~ O H N~ N 257
I O0.98 373.29 Pyrimdo[2, 13](,2J[ 1, 4] oxazine-2

carb

xan de.

N- T[4 (dimet hy]|

mi n

0 )

p h

Fxagnpie ]

met hy |Stjucturqg . 6 , 7 |

q

9- RT

MS

t et r ghydr o- 3
258 Q) 1.44

car bd

xani de,

hydr oxye&bpotameide) 10-/QHH N ~ |
BetrBhydifo- 3y bRy VY QR Bri-4-ox0-

346. 2dimePylindpheili-2)d 49- 410>

I O H
azi ne-

2

N

hydr g

9-di rfet hyl -

xy-l\l-[(‘

234

- hydr oxyphenyTl ) met hdeH 9,
10xo0 Q;OHS N - O Ny HO

i
Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, N-[(3,5-

dichlorophenyl)methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9- dimethyl 4-0x0-

2.01

398.0

235

OCH, o)

A
ANG

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(2,5-
dimethoxyphenyl)methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

L.71

390.1

236

o OH
Cl N Z 0

Nao N j
{O
Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(3-chloro-2-
methylphenyl)methyl]-4,6,7,9-tetrahydro-

3-hydroxy-9, 9-dimethyl-4-oxo-

1.98

378.1

237

O
F\©/\ N)WO
H
Na N
CFs3 i Oj
Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[[3-fluoro-5-

(trifluoromethyl)phenyl]methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

1.95

416.1




259 O 1.22 346.24 Pyrimdo[2,1-cJ[1, 4Joxazine-2
carboxam de, 4, 6, 7, 9-tetrahydro-3-
wWhy@soxpIN- [ (4- hydr oxyphenyl ) net hyl ] - 9, PCT/US2005/016473
9-di met hyl - 4- oxo Exanpl es 260-278 Exanpl es 260-278
were prepared according to the nethods used for the 5
preparation of the conpounds3h§table 3 and
characterized by 1CVS WD 2005/ 118593
PCT/ USBOO®BI0]16473 318 Exdamgiuee 260 (0) N ¢r RH H ~MsS

I O IN O 5iPyrimdo[2, 1-c]¢1, OH
4] oxdzi ne-2- ¢ 4 M o
9-t et{r ahydr o [ g

9, 9- di et hyl - dAmsephol i Npbenyl ] mgt hyl ] - 4- oxo
-. Lgvs: HPLC retentlon time < 4. O nin V5 = [ Mrl]
415. 23. BXanpl e 261 10 Oy O- W 4.2 || Q66

N O |1-Pi per4 b
4-[2-[[[?2?{3 12 o PRt éféﬁ%’i%(f%% 9, 0-

dinethyl-4-o>opyr|n168P va|n 2
yI)carbonyI]drnln@ HAPH : h:’ 45
1, 1- dinet hyl =tf¢fmhydéﬂt"éfhyd’@@(/§9dm ieh@igtilon tine =

4.93 main, Mb = [Mrl ] 514,240 l2005/11&593
PCT/ US2005/ 016473 CI

PhC :]
239 1.71 394.0

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(3-chloro-4-
methoxyphenyl)methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

O OH

Jonned

H

Na N

240 io 1.80 | 344.0

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-N-[ (4-
methylphenyl)methyl]- 4 oxo-

O

/
Na N
241 qi j 1.90 416.1

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, N-[[4-fluoro-3-
(trifluoromethyl)phenyl]methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9, 9-dimethyl-4-oxo-

O OH

H
242 ocH, Nj 1.80 | 360.1
O

Pyrimido[2,1-c][1,4] oxazine-2-




319 Example 262

"~OO0OOH NO HNO 5

Pyrimdo[ 2, 1-cJ[ 1, 4] oxazine-2-carboxam de,
wW@2a08t1188h3/dr o- 3- hydr oxy-

9, 9- di met hyl

O-.

Pyri
9-te
9, 9-
o-.

[ Mt
2005
3-[1
oxop
yl]-
mn,

LCVS: HPLC retention

66 n1n
388. 21 Exarrpl e 263 10 0 C]—Ignf‘b\

r‘lnf 2

-c]l[1, 4]loxazine-2- Jg_pb_g,x_aT d

0

4, 6, 7,
PCT/US2005/016473

-N—[[2-(1-nethy|ethoxy)phenyl]nethyl]-4-ox

M5 = [ Mr1]

HN-NO
46

ﬁ@h@ﬁko

3- hvdr ng Structure

L

P e i’
RT MS

di et hyl
LCVs: HP
4388. 2

N- irdogamider H 6k oehydnehy | |
| CyrdedrenlVi/(hmelioxypheaymdhg]- n
1. Exanplo9-dfwerkd@-63d- 0 NO H

e

n.,
N O

t hyl J- 4- ox
VS

D =
0 WO

e

4

118593
(4, 6,
yrimdo[R
net hyl

= [M
243

CT7US20057 016463 320 Benzoic
7, 9-tetrahydrod3-h dr y-9, 9t
,1-c]| ox§$|n- -y car bony

ester HPN ntlon
Ie 2 5 0(r

1] 388.18. % #Hxa
Pyrimido[2,1- c][],4]0xazzne -2-
carboxamide, N-[(2-
ethoxyphenyl)methyl]-4,6,7,9-tetrahydro-
3-hydroxy-9,9-dimethyl-4-oxo-

]
[

Tr

aci d,
ai

i met |l
am nd
nme
NC H
1.90

yl -

] meth
3.97

H N~ N
374.1

244

O OH

eggss

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-N-[(4-methoxyphenyl)methyl]-
9,9-dimethyl-4-oxo-

O

1.60 360.1

245

o OH

aps

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, N-[(4-fluoro-3-
methoxyphenyl)methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

HzCO (0]

F

1.23 378.1

246

CF, O OH

o -

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, N-[[4-fluoro-2-
(trifluoromethyl)phenyl]methyl]-4,6,7,9-

0]

tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

1.99 416.1




O Pyrimdo[2,1-c][1, 4]oxazine-2-carboxam de,
N-[ (4- cyanophenyl ) nethyl J 10
W@ 2®5/11%93 et r ahydr o- 3- hydr oxy- 9, 9- di et hyl - 4- OROF/US2005/016473
LCVS: HPLC retention time = 3.59 mn, M5 = [ Mtl]
355.2. Exanple 266 F 0 OHH %SNMIIO HN15 O

Pyrimdo[ 2, 1-c][1, 4] oxazine<2-carboxam de,
N_[(Q chloro~-2 fluor nphan\ll \rmLh\/I J-4 a v

] ] LD

O-te rEﬁfP\WPlan- 3- hydr oxy- QStl’ﬂ)QtHIienpt h\/l - 4- OXQk
HPLC retentibn time = 4.47 m [ M+1]]| 382.14. 20

Exanple 267 | rO 0 N 5/ 118593
PCT/ US2005/ 016473 3 rimdof2, 1-cJ[1,
4] ox@azi ne- 2-car boxa =~ N-[(2, ydro- [, 4-
benzpdi oxi n-p
yl ) met h$473- 4] 6, 7 9 t et r ahydr o- 3- hyavoxy- 9, 9- dfet|hyT%4
- 0Xxo1. LCMS: ti @15 mn, M=
[ M+1] 388. 2. "E%%} jJT\;M é( L1 OHN
3 O{Pyrim d r n de,
benzadi m(ppl - G \/{3"{7}’4’”&75}’1 Iﬂ-dzme@)l-ﬁoxo-
9-tetrahydror 3- hydroxy 9 9- hyl - 4-oxp-. LQMS:
HPLC|retention ti O[ M+1] | 402. 21,
: Na N
248 Oj 1.83 362.1

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(3-fluoro-4-
methylphenyl)methyl]-4,6,7,9-tetrahydro-
3-hydroxy-9,9-dimethyl-4-oxo-

= O
249 io 177 | 3741

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(3-
ethoxyphenyl)methyl]-4,6,7,9-tetrahydro-
3-hydroxy-9,9-dimethyl-4-oxo-

el i

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(2,3-dihydro-5-
benzofuranyl)methyl]-4,6,7,9-tetrahydro-
3-hydroxy-9,9-dimethyl-4-oxo-

Cl\CK\N/[WO
H
251 Ny N 1.96 | 378.1

Pyrz'mido[ 2,1-c][1,4] oxazine-2-

250 1.59 372.0




Example 269 O OH (L(rrO HN 15 O

Pyrimdo[ 2, 1-c][1, 4] oxazine-2-carboxam de,

walewenissbphenyl ) net hyl 1-4, 6, 7,

9-tetrahydro- 3- hydroxy-9, 9-dinethyl -4-oxo-.
HPLC retention tine
Exanp

PCT/

le 270
Us2005/

4.64 mn
C OOH N'O HN

16473 322 Pyrinmidof2 1-c}f1,

N[(2, 5
PCT/US2005/016473
LCVS:

MS = [ M1] 358.22 20
F 0 WD 2005/ 118593

4] ox

aEixgraple -

car boxani de, SBRqtYS- chl or o- 2-

RT

MS

fluo
O-te
HPLC

r ophenyl

retenti

[ rahydro

) met hadrbexdymiBe, NF[(5-chloro-2-
- ethylphensy jrietha7-dj o -tk ahbemk o- .
on ti3Bydrofy-49-dinBihyNp ozo] Mt1]

Exani
Pyri
10 d
O-te
HPLC
Exam

pre 271

retenti
Dl e25272

m do[ 2, 1
chl or op
I r ahydr o 3- hydr oxy

T 0 &V N 1
-cJ[ oxazi
henyl)net|

[ H

& ©H |

on time .
OOIS N~ 1 |
Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-N-[[3-(1H-
pyrazol-1-yl)phenyl]methyl]-

253

O OH
0]

H
‘/\ N Na N j
© ' O
Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-N-[[4-(4-
morpholinyl)phenyl]methyl]-4-oxo-

1.27

415.29

254

()

N O OH
~ 0]

LA

NN

10

Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-N-[[2-(1-
piperidinyl)phenyl]methyl]-

1.12

413.31

255

NH, O OH

4
Na N

1

Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[(2-
aminophenyl)methyl]-4,6,7,9-tetrahydro-

N @)
H

1.05

3-hydroxy-9,9-dimethyl-4-oxo-

345.26




15 O Pyrimdo[2,1-c][1, 4]oxazine-2-carboxam de,
N-[ (4-chl oro-2- nethyl phenyl)nethyl J-4, 6, 7,

w®2a40et11883/dr o- 3- hydr oxy- 9, 9-di nmet hyl - 4- oxo-. RQIVBES2005/016473
HPLC retention tinme = 4.69 mn, = [MH] 378.17. 20
Exanple 273 C OOCH \ N0~~_i I OF NN / HO W
2005/ 118593 PCT/ US2005/ 01647317323
Pyrimdo[2, 1-c][1 4] oxazine-2-carboxani de,
N- [ ( REsampleol 6 f | uor ophSiiyetyieet hyl J- 4, 6, | 7RT MS
9-t et r ahydr ot 3- hydr oxy- 9 9- d net®yl - 4- oxot . LOMS:
HPLClretentipn tinme = —O[ Mt ] 382 13. 5
Exanmple 274 |Cl O OH
Pyri i do[ 2, 1t cJ[ 1), |ne 2- c'él ni de,
N-[(6-chloro;2-fl udro-3 10 net hyl phe yI)rrethélJ-éL, 6,
7, 91t eff@hydro- 3- hydroxy 9, 9-di/msthyl ox 828 B2
HPLC|retentipn ti 27]4C]p1 7 oG- j M+1] | 396. 14.
Exanpl e 275 |F O }él 45 O
eyt 0 ol 2. Gl R Ao g o] M L3
- d7yoro- 3-hydroxy-9,9-dimethyl-4-oxo-
O OH
)H/Kfo
\N/©/\ Na Nj
257 | 0.98 373.29
Pyrimido[2,1-c][1,4] oxazine-2-
carboxamide, N-[[4-
(dimethylamino)phenyl]methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-
OH O OH
@)
N& N
258 ;: ] 1.44 346.24
Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-N-[(2-hydroxyphenyl)methyl]-
9,9-dimethyl-4-oxo-
O OH
HO N Nj
259 1.22 346.24
Pyrimido[2,1-c][1,4]oxazine-2-
carboxamide, 4,6,7,9-tetrahydro-3-
hydroxy-N-[(4-hydroxyphenyl)methyl]-
9,9-dimethyl-4-oxo-

5

Examples 260-278

Examples 260-278 were prepared according to the methods used for the
preparation of the compounds in table 3 and characterized by LCMS.



nmet hyl phenyl ) met hyl J-4, 6, 7,
9-tetrahydro- 3- hydroxy-9, 9-dinethyl-4-oxo-. LCVE:

W(b-lEllﬂSJllasmenti ontime = 4.49 mn, M5 = [M+l] 38PCIBS2089016473

10

15

Exanple 276 OOHO HF N~ N F 0 WO 2005/118593
PCT/ US2005/ 016473 324 Pyr|n1d%[2,1-c][1,
4] oxazi ne- 2- car boxam de, N-[( 3-di fluoro-4-
net hyl phenyl ) net hyl J-4, 6, 7,
9-t et r ahydr o- 3- hydr oxy- 9, Eﬁﬁﬁﬂﬁﬁ@hl-4 oxo-. LCMB
HPLC retention tinme = 4.53 mn, = [Mm+1l] 380.18. 5
Exanple 277 OOH N O N N N a F O
Pyrimdo[2,1-cJ[1, 4]0 ne- 2- car boxam de,
N-[(4-chloro-2 10 qudﬁoEbenyl)nethyl] 4, 6, 7,
9-tetrahydro- 3- hydroxy 9- di@etmyi 4- oxo-. LCME:
HPLC retention tine 4, 57 n, M1] 382. 13.
Exanple 278 F O OH //1 0
Pyrimdo[2,1-c][1,4]0 e- 2-can
N-[(2-chloro-6 fluoro-3 nethyl phenyl)
9-tetrahydro- 3- hydroxy-9, 9-dine
HPLC retention tine = 4.68 mn,

thylJ-4, 6, 7,

- 0X0-. LCMS:

= [ M+1l] 396. 16.
Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 4,6,7,9-tetrahydro-3-hydroxy-

9,9-dimethyl-N-[[2-(4-morpholinyl)phenyl]methyl]-4-oxo-. LCMS: HPLC retention

time = 4.03 min, MS = [M+1] 415.23.

Example 261

OO\'<
)

©/\ N\N

1-Piperazinecarboxylic acid, 4-[2-[[[(4,6,7,9-tetrahydro-3-hydroxy-9,9-
dimethyl-4-oxopyrimido[2, 1-c] [1,4] oxazin-2-yl)carbonyl]amino]methyl]phenyl]-,
1, 1-dimethylethyl ester. LCMS: HPLC retention time = 4.93 min, MS = [M+1]
514.24.



20 Exanmple 279 OOH -NHO N/ NN O WO 2005/118593
PCT/ US2005/ 016473 325 Pyrim do[ 2, 1-cJ[ 1,
wak@Ramsne- 2- car boxani de, 4, 6, 7, PCT/US2005/016473
9-tetrahydro- 3- hydr oxy-
9,9-di nethyl -N-[ (1-net hyl -JHi ndol -4
yl ) met hyl ] - 4- oxo-. 1H NMR (500319Hz, DMBO d6) S ppm
1.56 (s, 6), 3.79 (s, 3), 3.82 (m 2), 3.97 (m 2),
4.76 (d, 2), 6.62 (d, 1) Ewngde?el 1), 7.12 (m 1),
7.27-7.38 (overlapping m 2). HRVS [ Mt1l] calcd for 5
C20H23N404, 383.1641; found, 383.1717. Anal calcd for
C20H22N404: C, 62.81; H, 5.79; N, 14.65. Found: C,
62.88; H 6.08; N 13,86, Exanphe 2§90 O=ON O OH O

N~~~ H FNZN 10 O
6H- Pyri m do[ 2, 1- c] [ 1, 4] oXuzépinte~zzcarBoxani de,
N-[[ 4fl uor-2-(2-o0xo0-1- |= i dithylyphenyl Jret hyl J-4, 7,

8, 10-t et rahydr o- 3- hydr oxy- 10, 10- di net hyl - 4- oxo-. 1H
NVR (400 MHz, DVMSO-d6) 6: 12.17 (‘iH , 9.28 (1H,
broad s), 7.37 (1H, dd, J = 15 8.2/ 6.7 Hz), 7.23 (1H,
dd, J =10.2, 2.4 Hz), 7.04 (1H nm), 4.51 (2H, broad
s), 4.35 (2H, broad s), 3.79 (2H, t, J = 4.4 Hz),
5 3.62 ( Brimidle[23-AL1,¢Pazine-2dcarbdatnitiz W, 6, 1, 98atraky@hh-3nydroxy-

1 '9,595-dzg:16e|t_}iyl-§\)~[ /. 2'-_ %6151%}790;32)%eznyﬁn]éz‘hyllz])s?-%lo-? E@I&[S: EI%L/CC%etention

time = 4.66 min, MS = [M+1] 388.21.

Example 263
10

Y O OH
he

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, 4,6,7,9-tetrahydro-3-hydroxy-
9,9-dimethyl-N-[[3-(1-methylethoxy)phenyl]methyl]-4-oxo-. LCMS: HPLC retention
15  time =3.97 min., MS =[M+1] 4388.21.

Example 264

O o O
Na Nj
; O

H
0]

20



-0-Pi OOHO HF/ N1 NO WO 2005/118593
PCT/ US2005/ 016473 326 Phosphonic acid, [S
WO bwoness3 [[[ (4, 6, 7, 9-tetrahydro- 3-hydroxy-BCT/US2005/016473
9-di net hyl - 4- oxopyrimdo[ 2, 1-cJ[ 1, 4] oxazi n-2
yl ) car bonyl Jam noJnet hyl Jpheni/l ]-, dinethyl ester.
Hydr ogenati on of di net hyl 320
2- ((3-(benzyl oxy) -9, 9-di net hyl - 4- oxo-4, 6, 7, 9-
tetr alﬁ)ﬂaijpyczﬁrg-ﬂﬂ [496,1-9ctetrphydro-3-hydroxy-9, 9-dimethyl-4-
1. 4] oxazi 2 Xa - : .
PSSR S LR DR o Bustilt iyl ter. LOMS:
IS raer(tivd the 08 W7heint MJI = [Mednpekihgl as a white solid
1HNMR 400 MHz (CDC13) 8 (ppm) : 1.63 (6H, s, 2 x
CH3), 3.84 (3H, s, OCH3), 3.87 (3H, s, OCH3), 4.03
(4H, s, 2 x CH2), 4.77 (ZﬁkanS’ple%S: 6.5 Hz, NCH2),
7.28 (1H m aromatic), 7.47 (1H, m aromatic), 7.65
(1H m aromatic), 9.0 (1H, broad t, NH) 12.0 (1H,
broad, OH). M5 (ESI) niz 456 [I\/EI—H] 10 Exanple 282

COQZZ P-CH O OH F 5ilyLyO H N 15 Phosphonic
acid, [S fluoro-2-[[[ (478 ; O
9-tetrahydro- 3- hydr oxy-- difhet Qy! N
4- oxopyrim do[ 2, 1- c]N@, 4T0oxazi n- 2

yl ) car bonyl Jam noj net hyl Jphenyl J-%Aet hyl ester.

The title conpound can be prepared/frominternedi ate
188, ethyl hydrogen 2-

((3-(benzyl oxy) -9, 9-di net hyl - 4- oxo-4, 6, 7, 9-tetrahydrop
yri m depraniiof] 1] /I, #bxaximzi-o@-boxamide, N-[(4-cyanophenyl)methyl]-

e R s 0P ISP IROP S
1. CH3), 4.02 (4H, s, 2 x CH2),

%%m(l%ﬁqgrﬁ(%%?ﬁfss ()2H, broat(j, Ncﬁlz), 7. 18 le,

m aromatic), 7.54 (2H, m aromatics), 8.49 (1H,

broad, NH). HRMS (ESI +) c%l cuI%t for Cl9H24FN307P
[ MFH +] @ 456.1336; found™~*?%#B8 1353.

F O OH

cl hlJKN%\ITO
18 1

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(3-chloro-2-
fluorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. LCMS:
HPLC retention time = 4.47 min, MS = [M+1] 382.14.

20
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25 WD 2005/ 118593 PCT/ US2005/ 016473 327 CLAIMS W

claim 5 1. A conpound of Formula | 0O OH 1 O RAN RZ
wWORos/N593 X-Y | 10 wherein: R is Cl-6(Arl) al RgI/US2005/016473

Cl-6(Ar) (CON(R$) (R9))al kyl, Cl1-6(Ar")(CO2R14)all cyl,

Cl- 6( Ar') hydroxyal kyl , or Cl g&@r )oxyal kyl; 15 R2 is

hydr ogen, C1_6al kyl, or CRl4 IS hydrogen hal o,

hydr ox cyano, al kyl, C3- 7cyc|oalk
C5- 7cyéf’”6ﬁ4dm%¥r;¢][] 4]@142’61%13 eabRydmide N g &, kgl dro-1.4-

TS M RS e MR i G- s

QIPINC R AR tim2 & 0 RGOMNRT = [OEH] GBBIRRS) (R9) , COR 6,

CO2R6, CON(RS$) (R9), SORT, S(=N)R7, SO02R7, SOZN( R (R,

PO(OR6) 2, C2-4(R12)allcynyl, R13, Are, or Ar3; R4 is
5 hydrogen, hal o, hydroxy, gy %}62@3; 6al |l cyl,

Cl- 6al | coxy, Cl-6hal oal kyl, 1 6haloalkoxy, or

N(R6) (R6); 25 R5 is hydrogen, hal o, hydroxy, cyano,

Cl-6al | cyl, C1-6al kox Cl1- 6hal oal kyl ,

Cl- 6hal oal | coxy, or M(R6 R6) 96 iGH hydr ogen,

Cl 6allcyl, or C3-7cygl o4 I 2005/ 118593

PCT/ US2005/ 016473 328

C3_7cycloal kyl; R8 is dro en
Cl_6hydroxyal kyl, C1 6(Cl 6a| koxy ky

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(3,4-dihydro-2H-1,5-
10  benzodioxepin-6-yl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-.
LCMS: HPLC retention time = 4.12 min, MS = [M+1] 402.21.

Example 269

N\N

15

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(2,5-
dimethylphenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. LCMS:
HPLC retention time = 4.64 min, MS = [M+1] 358.22

20
Example 270
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C1l.6 (C1l.6 di alkyl amn o) alkyl; 5 R9 is hydrogen,
Cl. 6al kyl, C1.6hydroxyal kyl, Cl1_6(Cl. 6al koxy) al kyl or

w@256(8393. 6di al Kyl ami no) al kyl ; or N(R8) (R9) tB&KENS2005/016473

10

15

20

together is azetidinyl, pyrrolidinyl,
(R10)-piperidinyl, 10 N(R11)- plpera2|nyl
mor phol i nyl, thlornorphollnyﬁ or dloxothlazinyl R10
i s hydrogen, CI.6alkyl, or_ Cl. 6hydrox al k R |s
hydr og@ﬁrlmléq[%érp]{w4J0wmr«’c%réwé?pwm e, Chlefo-

R
AT ASER LS DML 0 Ry v
pMPLGhMﬂmmﬁnmhe-vhméﬁmdaﬂsaﬁyﬁﬂ]daﬁﬂdlactanyl
i nal ei m do, oxazolidonyl, or dioxothiazinyl, and is
substituted with 0-1 substituents selected from 20
the group consisting of hy g&gﬁmqpqhyl acet oxynet hyl ,
and am nonethyl; R14 is hy rogen or Cl 6alkyl; R4 R3
R&L\/ / 1 \ OO\ 5 | " R C AT1 1S O ~ (Dan

Rl4 I=01I\ 11 25 a a > > or 02 WO
2005/ 118593 PCT/ US2005/ 0 é473 e is tetrazolyl,
triazolyl, oxadiazolyl, ' Y pyrazol yl,

|n1dazolyl oxazol yl , nLsqxazol yl,

isothiazolyl, furanyDJ thienyl, pyryolyl, pyrimdinyl,
pyrazinyl, pyridinyl, hydroxypyri , quinolinyl,
i soquinolinyl, or indolyl, and is dubStituted wth
0-2 substituents selected fromthe group consisting of
hal o, cyano, benzyl,

Pyrimido[2,1-c][1,4]oxazine-2-carboxamide, N-[(2,4-
dichlorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. LCMS:
HPLC retention time = 4.88 min, MS = [M+1] 398.11.

Example 272

O OH
O

c :EN]

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(4-chloro-2-
methylphenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. LCMS:
HPLC retention time = 4.69 min, MS = [M+1] 378.17.

Example 273
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5 CL. 6al kyl, Cl1_6al koxy, N(R8)(R9), CON(RS$)(R9),

CO2R6, CONHS2N(R) (R6), CONHSO2N(R6) (phenyl), and
WEONSISEEN, R6) ( hal ophenyl ); Ar3 i s phenyl substPeTIUSH05/016473

with 0-2 substituents selected fromthe group

consi sting of halo, cyan, droxy, C1_6al kyl ,

Cl_6al koxy, (C1l.6al koxy) net hg’? Cl_6hal oal kyI 10

Cl. 6hal oal | cox (R$) (R9) ( R6

CH2N( R@)”('R)d?[%}/ cild. ﬁpmamea?mwﬁémq)d( N{ﬁ%c&ﬂ’ﬁf’ & is

g%@%%@%%g& %,%%@%%@Wb?m%y@@m. LCMS:

PHBL. Caerutidrciamk v 23T e, Abs e [datt] 382.180l vat e t her eof .

2. A compound of claim1l where RL is Cl1_6(Ar)alkyl.

R3 R4 20 3. A conpound of claiml|l where RL is R5 R3
R4 411 4. A conpound of clghmere RLis 5. A
compound of claiml1l where R2 s hydrogen. 25 6. A
conpound of claiml| where R3 is hydrogen, hal o,

N(R$) (R9), N(R) COR7Y, (EG\I( R8) (RO CON(R8) (R9), SOR
7, SO02R7, SO2N(R6) (R6), 7PO( ORo) 2, 30 or Ar2. WD
2005/ 118593 PCT/ US200 R Z~'A compound of
claim1l where X-Y-Z i 4520 NC( R14) 20CH2CH2,  or
C(R14) 20CH2CH2CH2. 8. corfpoun claim1 where
X-Y-Z is CH20CH2, C(CH3) HOCH2, ) 20CH2,
CH2OCH2CH2, C( CH3) HOCH2CH2, C(CH3) 2 CH2,
CH2OCH2CH2CH2, C( CH3) HOCH2CH2CH2,  or

C(CH3) 20CH2CH2CH2. 9. A compound of claim 1l sel ected
from tFﬁrz@fdM@] P isd [otcadimge-Oicatlibxamide, N-[(6-chloro-2- ﬂuo;o -3-

10 4mgl[h;lptﬁlﬁl;zj 71;105 L?l{{ gg rz]gtilf r;dinoog 31?/2’7%%}1}/ ld g’zgieerz‘]/yyl— -oxo LhMS
1 ?o fe%ugng 521 1k ot NG=Pptvrk 1 bl 2. 1-c] |

Xazl ne- oxam
9, 9-di et hyl - N-[[4f|uor02(1
H1,2,4-triazol-1-yl) phen)gygann%liehé%] -4,6,7,9

N\N

15

Pyrimido[2,1-c][1,4] oxazine-2-carboxamide, N-[(2,6-difluoro-3-
methylphenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-. LCMS:
HPLC retention time = 4.49 min, MS = [M+1] 380.18.

20

Example 276
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t et r ahydr o- 3- hydr oxy- 4- oxo- pyri m do[ 2, 1-c] [
1, 4] oxazi ne- 2- carboxam de; 15 9,9-diethyl-N|

WO 200511839- 2- (et hyl sul f onyl ) phenyl ] net hyl ] - 4P@T/USB05/016473

10

15

20

t et r ahydr o- 3- hydr oxy- 4- oxo- pyri m do[ 2, 1-c] [

1, 4] oxazi ne-2-carboxamde; N [ [2- [ (dinmethyl am no)
sul fonyl] -4-fluorophenyl] me2yl] - 9, 9 -diethyl-

6, 7, 9 - 20
tetrah§MMhﬂ@#HydﬂﬁkiﬁwaMQZﬂyﬂnwhW@FQAﬁﬂéFﬁﬁﬂwyv%hzine

BRI AR R S PGP ity LOMS:

hJAGT OxgtetiOn diieet DYB ndin OIS =PIVIH1Tj 380 1B, 1- C]
[ 1, 4] oxazi ne- 2-car boxam de; 25

9,9-diethyl-N-[[4-fluoro-2-[(nethyl am no)carbonyl ] phen
yl]methyl]-4,6,7,9- le 27

t et rahydr o- 3- hydr oxy- 4- 0x0- pylP Jo[z 1-c] |

1, 4] oxazi ne- 2-carboxam de; N [ [4-fluoro-2 -(2-0oxo0- 3
- oxaz o lidinyl)phenyl] nethyl] 40 6, 7,
9-tetrahydro-3 - Q H

hydr oxy- 9, 9- di net hyl - 4- oxRs PY¥ Ol-c] [ 1,4]
oxazi ne- 2- car boxami de; @ [H[4N r o- 2- (met hyl

sul fonyl ) phenyl | net hy@diT >4, B, 7, 9y tytrahydro - 3 -
hydr oxy- 9, 9- di nmet hyl - 4- oxo- pyrii nI—Z};L 1-c] |

1, 4] oxazi ne- 2- car boxam de; WD 2005/ 1%593

PCT/ US2005/ 016473 331 N-[[4-fluoro-2-(1
H1,2,4-triazol-1-yl)phenyl]nmethyl]-4,7,8,10-tetrahydr
0- 3- hY’?Pz%a[lQréygf @]J%Eﬁzhé’-lz c@m@ﬁx@mﬁ(ﬁ M[Mmhﬂﬁo{ﬂ 1-c]

[ 1, 4] oxazepi ne car boxani d
I\Iﬂf’{”ﬂ? erbhnesipl [-4.6nfpt- W;ralqdro—.? ~hydroxy-9,9-dimethyl-4-oxo-. LCMS:

;_%{t]a édeﬁﬁog%%lled—rgiﬁ;k@bgﬁggn[eﬂ?ﬁlgﬁ% 1§xg ;y?l r5n do[ 2, 1-cC

][ 1, 4] oxazi ne-2- carboxam de; N[ [4-fluoro-2-(2-o0xo0-

| -pyrrolidinyl)phenyl]nethyl]-4,6,7,9-tetrahydro-3 -

hydr oxy- 9, 9- di net hyl - 4- OXGEWHI?% 8do[2 1-c] [

1, 4] oxazi ne- 2- car boxam de; 10

N-[[4-f| uor o- 2- (tetrahydro-1, 1-di oxi do-2H 1, 2-t hi azi n-

2-yl) phenyl ] net hyl ] - F o OH
7,9-tetrahydro-3-h Xy Dhyl 4 OXO0-pyriin
2,1-c] [ 1,4] oxaz 2- ar [0)4 mde

4, 6,
do[
N-[[4-fluoro-2-(1H 1, 24~ Tx¢azol wphenyl ]methyl]-4
, 7, 9-tetrahydro- 3-
droxy-9,9-dinethy| 4- oxo- pyr| 1-c] |
4]
f

6
y :

oxazi ne-2-car boxam de;
4

h

11

[ 4-fluoro-2-[(nmethylam no) car bonyl ] phenyl ] net hyl ] -4, 7,

8, 10-t ¢f

3" iyar X I s 2ass R PR s o lyorp-s-

1 eI O Dinbsy D-467) @Q&ﬁﬂhﬂﬁo 3-hydroxy-9,9-dimethyl-4-oxo-. LCMS:
HPLC retention time = 4.68 min, MS = [M+1] 396.16.

Example 279
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20 9,9-diethyl-4,6,7,9-tetrahydro- 3-hydroxy-4-oxo-N|
[2-(tetrahydro-1, 1-

welb@ziig392H- 1, 2- t hi azi n-2-yl ) phenyl ] met hyl ] - pyPCTUSI9PR016473

10

15

20

1-c] [ 1, 4] oxazine-2- carboxainide; 25

N-[[ 4- quoro 2-(1, 2, 3-t hi adi azal - 4-yl ) phenyl ] net hyl ] -4
,6,7,9- tetrahydro 3- 325

hydrox -9, 9-di met hyl -4-oxo-pyrimdo [2,1-c] [ 1,4]

oxazi n ch:@)[%é-;c @@xazwe{ -2-carboxamide, 4,6,7,9-tetrahydro-3-hydroxy-

[ L9 fd}u?.%t%?l-&’ Wz%%hﬂ L E8RY L) RRSIL A o BB Y N (Jo0 M,
hDMsmdé)l&)% Caplsmeg Iaylﬂb @xyy 8is2rmtt, 23T (2, 2); 476 [d, 23]6.62

oxazepi ne- r boxam de;

|\|(q [1)1, 6f96ﬁ§1|; b, 2- l@l(nnéﬁ,hz;ﬂ-i 38 (overlapping m, 2) HRMS [M+1] caled for
P I
%85%%4)1 e 3EEI AN ]6,§/1§1| Bick t? S LS %6’41 25281 1,
086791 N§1426Sa7fobﬁd8®1 @688 ; WD6ABOB, 138693
PCT/ US2005/ 016473 332 N-[[4-fluoro-2-(5-nmethyl- 1
H 1,2, 4-triazol-1-yl)phenyl]nethyl]-4,6,7,9-
t et rahydro- 3- hydr oxy-9, 9- i )ﬁgg 0XO0- pyrimdo[ 2, 1-c
] [ 1, 4] oxazi ne-2- carboxam W3s0*
N-[[4-fluoro-2-(2-oxo-1- p|perldlnyl)phenyl]nethyl] 4,6
, 7,9-tetrahydro- 3-

hydr oxy- 9, 9-di et hyl - 4- rimdo[ 2, 1-c]

[ 1, 4] oxazi ne- 2- car boxanm de; N [Zmﬂ[ (dlnethylan1no)
sul fonyl] -4-fluorophen t @,

-t et r ahydr o- N

3-hydroxy-9,9-dineth§ pyrl 1-c] |

1, 4] oxazi ne- 2- car boxam de; 10 N-

(4-f1 uorophenyl ) net hyl ] -4 6, 7 ;2>rahydro-

- hydroxy- 9, 9-di nethyl -4- oxo- pyrllﬂldo[Z 1- c] [

1, 4] oxazi ne- 2- carboxanide 4,6,7,9-tetrahydro-3
-hydro 9, 9-dij net oxo-N-[.[2-(2-0x0-3 - 15
ox az ol | ﬁwwﬁé&&1%Mﬁwqeplﬁyr2-¢ﬁré@mmde dﬁ’ Jita ﬂ’j’%’?a’z(znoxo -1-

A Yt AR 2o B DR

hMVIRW@@I\/ﬁ{ﬁ IDMSOde) 6 D%D? (O, isY, 190y @I—]J,-bﬁdad[s), AY7 (1H,dd, T =
oxazi ne- 2- car boxam d

NS 5L a0et 2P AN G 10708 B AP (HEt W4 54 281, Prapch 35
%dﬁr? fs)ixil[)?%ﬁ £, 9= ﬁ%ﬁz &y{%}f‘xrgx?”lﬁ))(ﬁ{r@ ‘fla44Hz) 1.81

oOXazi ne

N@l{mmy 1 1U8H O6R-o) 3ECHE @mmm/zmm
- pi perazinyl)carbonyl]-1 H1,2,4-triazol- |

yI]phenyI]nethyI]-4,6,7,9 t et rahydr o- 3- hydr oxy-9, 9-di m

et hyl - 4- oxo- pyri m do[ 2, 1- le 281
c] [ 1, 4] oxazi ne- 2- carboxam](g:i;émpe

| 0
_OF O OH
Y
T NN
NS
F )
9;)



N-[
[4-fl uoro-2-(4-norpholinyl carbonyl)phenyl ] nethyl]-4,

W® 20059185e3 r ahydr o- 3- PCT/US2005/016473

10

15

20

25

hydr oxy- 9, 9-di net hyl - 4- oxo- pyri m do[ 2, 1-c] |

1, 4] oxazi ne- 2- car boxam de; 30

N- [[4-fluoro-2-[[(2-hydr oxyet3(%6I ) ai ni no] car bonyl ] pheny
[ Tmethyl]-4,6,7,9-

t Ehosahypdicacl Ryfineroy2-9[[04, Glrfeteryhydrocicndsgri-hidctimariyl-¢-

ng?%%@?dli%z gox%%%%?carbonﬂ]amm ](r)ne%y}]]p%gnﬁ] dimethyl

[ Bstbs. b[@i]dtoé’er{aﬁoﬁ 6f ARLeaRe DLy sariory)-9,9 dimethyl-4-0x0-4,6,7,9-
H1,2,4-triazol -1-

thq@h EfypPYHBidel, }-sl{lsﬂmagntee% cathgxpmaldapilylyRy - 9, 9- di m
etﬂlﬂ&lo e@)_ﬁ% l{dnaﬂ:' @@3@ §10 035 an&l) %Lve 0.018 g (72 %) of the title

oxazli oxXxam
4 compothd aatarxalhwoqmslmmm LR (DG B/ (ppdr) 0X 63N6H] -2 x

1c;11583<&fe'z«3?é§f2<58&% i@% s ]36@%5{ 408008 2 €, 477 (2, 0, 7=
gy%@@déng yb};@{gﬁa %{%Ejtaﬂx M n@ggx[ng a;o%#i%?wdéso L, m,

oaﬁzmanﬁ),@&a&htbxwmdem) 100 (1H, broad, OH). MS (ESI") m/z 456 [M+H].
N-[[2-]3-[(di nmet hyl am no)carbonyl]-1 H1,2,4-triazol -|
-yl ]-4- fluorophenyl]nethyl] -4,6,7,

9-tetrahydro- 3- hydr oxy-9, 95)&% i by} - 4- oxo- pyrim do
[2,1-c] [ 1,4] oxazine-2-c xam de; 15

N-[ (4-fl uorophenyl)nmethyl]-4,6,7,9-tetrahydro- 3-hydrox
y-9, 9-di net hyl -4- oxo-pyfimdo[2,1-c] [ 1,4]

oxazi ne- 2- car boxami de; [[3

-fluoro-2-(tetrahydro-1, @dl oxi do-2H 1, 2-t hi azi n-2-yl)
phenyl] nmethyl] - Osp-oH o OH
4,6,7,9-tetrahydro- 3- hydroxy-9 J- di_et pyl - 4- oxo-pyriin
ido[2,1-c] [ 1,4] oxazi 7 #r boKam de;

4679tetrahydr03P y- byl -N-[ [ 2-

(met hyl sul f onyl ) pheny ]methyl] 4 oxp- Brl m do[ 2, 1-c] [

1, 4] oxazi ne- 2-car boxam de;

N-[[4-fluoro-2-(4- |norphoI|nyI)phe yl]msthyl] 4,6,7,9-

et rahydr o- 3- hydr oxy 9, 9-di net hyI 4- 0X0- pyri m do

2,1-c]_[ 1,4] oxazine-2-carboxam de

N, N- di ﬂqoﬁg/qonw%ﬁd‘lugm -d-([[(4, 6 79 tetrahydro 3-hydroxy-9,9-dimethyl-

t

: N-

L Y B S SR S o

] &meﬁOTh@ﬂtﬂWd:dIWtﬁimﬂcaﬁ bt pre;pareﬂ(frdlh infternizdiatd 888)iethyl hydrogen 2-
> U Balivnn o g e okerIs. i ket fropysiolg el onazine-

[ 2 dixdxabnido) et NG HREAN PO BRAE:. 'BREIR 400 MHz (CDCL) &
(ppm) : 1.32 (3H, t, J = 7.1 Hz, CHj3), 1.60 (6H, s, 2 x CH3), 4.02 (4H, s, 2 x CHy),
4.12 (2H, m, OCH,), 4.83 (2H, broad, NCHy), 7.18 (1H, m, aromatic), 7.54 (2H, m,
aromatics), 8.49 (1H, broad , NH). HRMS (ESI") calculated for C19H4FN30,P
[M+H *] : 456.1336 ; found : 456.1353.



WD 2005/ 118593 PCT/ US2005/ 016473 334 [ 5 -fluoro-2- [
[ [ (4, 6, 7, 9 -tetrahydro-3 -hydroxy- 9, 9

WO diose1dsys - 4- oxopyrimdo[2,1-c] | PCT/US2005/016473

5

10

15

20

25

30

1, 4] oxazi n- 2-yl ) car bonyl ] ammi no] net hyl ] phenyl ] - phospho
nic acid, dinmethyl ester; 5394 a pharnaceutically
acceptable salt or solvate thereof. 10. The conpound
of claiml OOCH \ N~ 1 | ~O/ HN~ NO 10 or a
pharmaceuti cal ly acceptabl e"sa or sol vate thereof.
11. The compound of claim1l H /NOO OH NO F/ H
NXN O 15 or a pharmaceutically acceptable salt or
sWlewdaig:t hereof . 12. The conpound of claim1 N N) N
O OH \ NO F/ HN~- NO 20 or a pharnmaceutically
acceptable salt or solvate thereof. W 2005/ 118593
PCT/ USRQRaldtnd é8Fordd%e I 13. The conpound of claim1l O
H

wherein:

R is Ce(Ar)alkyl, Cre(Ar')(CONRYHR?)alkyl, Ci.s(Ar')CO.R alkyl,
Cy.¢(Arhhydroxyalkyl, or Cr.¢(Arh)oxyalkyl;

R? is hydrogen, Cy.salkyl, or ORM;

R? is hydrogen, halo, hydroxy, cyano, Ci.salkyl, Cs.scycloalkyl, Cs_scycloalkenyl,
C,.chaloalkyl, Cy.alkoxy, Cysalkylthio, C;.shaloalkoxy, NR*(R’), NHAT,
NRH)SOR’, NRH)COR, NRHCOR", OCOR’, OCO,R’, OCONR)(R”),
OCH,CO,R”, OCH,CONR¥(R?), COR®, CO,R®, CONR*)(R®), SOR”, S(EN)R’,
SO.R7, SONR)R®), PO(OR®),, Cy4(RP)alkynyl, R, Ar’, or Ar’;

R* is hydrogen, halo, hydroxy, cyano, Cy.¢alkyl, Ci.ealkoxy, C 1-shaloalkyl,
C,.¢haloalkoxy, or N(R®)(R®);

R’ is hydrogen, halo, hydroxy, cyano, Cy.salkyl, C;.salkoxy, C,-ghaloalkyl,
C¢haloalkoxy, or NRS(R®);

R® is hydrogen, C).salkyl, or Cs.7cycloalkyl;



NO F/ HZN O or a pharnmaceutically acceptable salt

or solvate thereof. 5 14. The conpound of claim1l fi-
WORHSMIZSIN O OH\ N "-- O F/ HNZ N O or a PCT/US2005/016473

pharmaceutical |y acceptable salt or sol vat e thereof.

10 15. The conpound of cl ai n%%au , NOOH \ N-O
Fj(/ HN- NO oraphar tlcaIIy acceptabl e salt

5 16. The conpound of claim1 WO
ﬁ@@gé’f%@ﬁ 1016473 336 NHNO OH N"-- O
F H N O or a pharmaceutically acceptable salt or

sql vat e thereof.
% is hydrogen, C;. 6a1ky1 Cighydroxyalkyl, C;.6(Ci.- 6alkoxy)alky1 or

C1-6(Cy.pdialkylamino)alkyl;

R’ is hydrogen, C 1-6alkyl, C;ghydroxyalkyl, Ci.6(C.¢alkoxy)alkyl or
C1-6(Cygdialkylamino)alkyl; or

NR¥(R®) taken together is azetidinyl, pyrrolidinyl, (R'%)-piperidinyl,
10 N-(R“)-piperazinyl, morpholinyl, thiomorpholinyl, or dioxothiazinyl,;

R is hydrogen, Ci.¢alkyl, or Cy¢hydroxyalkyl;
RY s hydrogen, C;.¢alkyl, Csscyclolkyl, CORS®, or CO,R®;
15
R' is hydrogen, hydroxy, N(R®)(R®), SO,R”, OSO,R’, or dioxothiazinyl;
R* is azetidinonyl, pyrrolidinonyl, valerolactamyl, caprolactamyl, maleimido,
oxazolidonyl, or dioxothiazinyl, and is substituted with 0-1 substituents selected from

20  the group consisting of hydroxymethyl, acetoxymethyl, and aminomethyl;

R%is hydrogen or C;.¢alkyl;

ATIIS RS ) RS’ o) /—_’ o) /_§ F
AN X
R14 / — 0 -4 X
oy O IS N
= / | -*% S F
25 0 , R14 , R14 , S Z , 02 , or
X
s l /—§



10

15

20

25

5 17. The conmpound of claim1l S&O2Me 0 OH N "-- 0 F /
HN X) O or a pharmaceutically acceptable salt or

W@ 003418593 hereof . 10 18. The conpound of cl ai PCUSOBMe16473

OOH NO FHNO or apharnaceutically acceptable

salt or solvate thereof. 15 . The compound of claim
10 NOOH HNXNO or a pftarmaceutically acceptable
salbt or solvate thereof. WO 2005/118593

eI USOBI eI, s }&wéeﬂ%aﬁy T sigridazofidy oxazolyl,

ttﬁlﬁ%l%flnﬂsoﬂz\ﬁﬂ NEQG g@lgrf fﬁﬁﬁ?lr ﬂﬁéﬂi@ &@rwfﬁrﬁ‘ﬁﬁﬁfdﬁlﬁd pyrazinyl,

anoun a conpoun claim1l armaceut’i cal |y
pyddpyyh blydrosgpyridenyl, @tinolity, i ecnmanozlml, on lrt.dpbd,l andris g@bstituted

furt h ticall
e bRl sl A HREg N CTsining oF BbLSRRS Rengy
A DRKIT, d"kéﬂccb)@f mkﬁ)m9)sebmk§@9)fcggwt TONHSON(R)(R®),
consi stin nucl eosi de H 'V reverse transcri pt ase
|G®NHSQ@N§1 )@benylhasd 66EVESOMNR ) delepsenst anscr i pt ase

inhibitors, HV protease inhibitors, H 'V fusion
inhibitors, HV attachnent inhibitors, CCR5

|mﬁlli)pﬁeﬁyﬁsub@%@86 witthd-RistibgtBuentd Aleckaddfiom gheogroup cons1st1ng of
maturation inhibitors, and H V integrase 1pnh| bi t
Alp, a9, prispradeutihiChyalkeree i asfloxyipsthgy Crst sllo

0(91%%1? g;? I\gh?gkg s Mﬁ%ﬁe Euﬁ @ﬁgNG@ HReyIRgd 1§élo§$l%ﬂbhenyl

@nd, 9- tetrahydro 3- hydr oxy-9, 9- di net hyl - 4- oxo-
pyrimdo[2,1-c] [ 1,4] oxazine-2-carboxam de.

X-Y-Z is C(R™),0CR ™), CR¥),0CR™),CR™),, or
CR")OCRHCERMCR™y;

or a pharmaceutically acceptable salt or solvate thereof.

2. A compound of claim 1 where R* is C;.6(Ar")alkyl.

R3
RL“:.._(l\:\j\\'yft
Yz

3. A compound of claim 1 where R'is ~ R°
R3
R4_.._L. A f‘ﬁ
4. A compound of claim 1 where R' is &
5. A compound of claim 1 where R* is hydrogen.

6. A compound of claim 1 where R? is hydrogen, halo, NRYHR?), NRHCOR’,
OCONR®(R®), CONRY(R®), SOR”, SO;R7, SO,NRE(R®), PO(OR®),, R”, or Ar’.
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selected fromthe group consisting of nucl eoside HYV
reverse transcriptase inhibitgbs, non- nucl eosi de HV
reverse transcriptase inhi bi £ H V protease

i nhibitors, H|Vfl.iSIOn 20 inhibitors,, HIVa%: chnent
i bi GPaipoEtss! SR biresX- ARk Rk 68 “RPGH:CH, or
ﬁ@gpgcgicggéggatlon inhibitors, and HV integrase
a

tors phar maceut i caI |y acceptabl e
carrl er. 24. A rrethod for treating H 'V infection

7 bt BT P! 11k SRR 20 O C(GhHOCH,

PORTHAAGOHL, C@MOCHMZG otehb HoShICR Crelypoer o eof

patient in need theredf of claim
2@HszCHz@H2@Hm§KCﬁ3H@O@Hn€Hn(§HE or RECH: A HapbetHeal | y
effective anmount of at |east one other agent used for
treatnment of AIDS or H'V 30 infection selected from
the gr auengRusd ot tlhigh 0kelotted oS e gtivyg doavietigeof
transcriptase inhibitors, non-nucleoside H YV reverse
transcriptase inhibitors, HV protease inhibitors,

YRR LR ) SOl RO 9 B e

QxgeRdx y-a 9k ditrtetrys-4-dtlovp shimiidbf2g1 -01{ 1 ,lztimclazmb-ﬂecrarboxamlde
inhibitors, and H'V integrase inhibitors. 26. The
nmet hod of claim 24 wherein the conpound of claim1l is

N- [ (4- 99.diethyl-N-[[4- -2-(1H-1,2,4-triazol-1-yl)phenyl]methyl]-4,6.7,9-
fl uor op’her%fl Br qﬁ ﬂ]uor0 6(7 9: tet?%zﬁydryo)pBS%}gl]dnrl% })I/] ;9

dtehahmm-ﬂhﬁk@gy-wxomydu{@q[j: leg][ I,4]bx4gine-2-carboxamide;
oxazi ne- 2- car boxam de. 27. The nethod of claim 26
further conprising a therapeutically effective anount

at | easo-QpByINLR4-fla6R1:- (Mé&?lsﬁ%nil}@@ﬁﬂ%ﬁéth?ﬂ 44,8 or

H V infection selected from group _consi sti ng of
ntettabpdpdehydraxs-gwap pyrinrideld dr-¢ 1t Aloaaziner triarhoxgmideo n-
nucl eoside H V reverse transcriptase inhibitors, HYV
protease inhibitors, HV fusion inhibitors, HYV

at t achieffp- [(mxlnbtthylaﬁﬁﬁo)sﬂ%l]l-mﬂmbtcﬁoﬁm@l]r@@ﬂw 9-diethyl-4,6,7,9-

inhibitors, HV budding or maturation inhibitors and
Hetr véreg%rmoxmﬁw%pwrl@ld%md all Lploxprine-drertoxpmyde;

acceptable carrier. 15

N-[[4-fluoro-2-(2-0x0-1-azetidinyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

9,9-diethyl-N-[[4-fluoro-2-[(methylamino)carbonyl]phenyl]methyl]-4,6,7,9-
tetrahydro-3-hydroxy-4-oxo-pyrimido[2,1-c][ 1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-(2-0x0-3-oxazolidinyl)phenyljmethyl}-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][ 1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-(methylsulfonyl)phenylJmethyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][ 1,4]oxazine-2-carboxamide;
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N-[[4-fluoro-2-(1H-1,2,4-triazol-1-yl)phenyl|methyl]-4,7,8,10-tetrahydro-3-
hydroxy-10,10-dimethyl-4-oxo0-6H-pyrimido[2,1-c][1,4]oxazepine-2-carboxamide;

N-[[4-fluoro-2-(3-methyl-1H-1,2,4-triazol-1-yl)phenyl]methyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-

carboxamide;

N-[[4-fluoro-2-(2-0x0-1-pyrrolidinyl)phenyl|methyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c]{1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-(tetrahydro-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyl|methyl]-
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][ 1,4]oxazine-2-

carboxamide;

N-[[4-fluoro-2-(1H-1,2,4-triazol-1-yl)phenyljmethyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-[(methylamino)carbonyl]phenylmethyl]-4,7,8,10-tetrahydro-
3-hydroxy-10,10-dimethyl-4-ox0-6H-pyrimido[2,1-c][1,4]oxazepine-2-carboxamide;

9,9-diethyl-4,6,7,9-tetrahydro-3-hydroxy-4-oxo-N-[[2-(tetrahydro-1,1-
dioxido-2H-1,2-thiazin-2-yl)phenylJmethyl]-pyrimido[2,1-c][1,4]oxazine-2-

carboxamide;

N-[[4-fluoro-2-(1,2,3-thiadiazol-4-yl)phenyl|methyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-(methylsulfonyl)phenyl]methyl]-4,7,8,10-tetrahydro-3-
hydroxy-10,10-dimethyl-4-oxo-6H-pyrimido[2,1-c][ 1,4]oxazepine-2-carboxamide;

N-[[4-fluoro-2-(1-methyl-1H-tetrazol-5-yl)phenylJmethyl]-4,6,7,9-tetrahydro-
3-hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;
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N-[[4-fluoro-2-(5-methyl-1H-1,2,4-triazol-1-yl)phenylJmethyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyi-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-

carboxamide;

N-[[4-fluoro-2-(2-0x0-1-piperidinyl)phenylJmethyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][ 1,4]oxazine-2-carboxamide;

N-[[2-[(dimethylamino)sulfonyl]-4-fluorophenyljmethyl]-4,6,7,9-tetrahydro-
3-hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[(4-fluorophenylmethyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-

oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-N-[[2-(2-0x0-3-
oxazolidinyl)phenyl]methyl]-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-[ (methylamino)sulfonylJphenyl jmethyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[[2-(acetylamino)-4-fluorophenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-

9,9-dimethyl-4-oxo-pyrimido[2,1-c][ 1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-[3-[(4-methyl-1-piperazinyl)carbonyl]-1H-1,2,4-triazol-1-
yl]phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-

c][1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-(4-morpholinylcarbonyl)phenyljmethyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-[[(2-hydroxyethyl)amino]carbonyl|phenylJmethyl]-4,6,7,9-
tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-pyrimido{2,1-c][1,4]oxazine-2-

carboxamide;
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N-[[4-fluoro-2-[3-(4-morpholinylcarbonyl)-1H-1,2,4-triazol-1-
yl]phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-

c][1,4]oxazine-2-carboxamide;

4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-N-[[2-(2-0x0-1-
azetidinyl)phenyl|methyl]-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-(1H-pyrazol-5-yl)phenyl]methyl]-4,6,7,9-tetrahydro-3-
hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[[2-[3-[(dimethylamino)carbonyl]-1H-1,2,4-triazol-1-yl]-4-
fluorophenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[(4-fluorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-

oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[[3-fluoro-2-(tetrahydro-1,1-dioxido-2H-1,2-thiazin-2-yl)phenyl jmethyl]-
4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-pyrimido[2,1-c][ 1,4]oxazine-2-

carboxamide; |

4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-N-[[2-
(methylsulfonyl)phenyl]methyl]-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N-[[4-fluoro-2-(4-morpholinyl)phenyl]methyl]-4,6,7,9-tetrahydro-3-hydroxy-
9,9-dimethyl-4-oxo-pyrimido[2,1-c][1,4]oxazine-2-carboxamide;

N,N-dimethyl-carbamic acid, 5-fluoro-2-[[[(4,6,7,9-tetrahydro-3-hydroxy-9,9-
dimethyl-4-oxopyrimido[2,1-c][1,4]oxazin-2-yl)carbonyl]lamino]methyl]phenyl ester;

N—[[2-(amihosulfonyl)-4-ﬂuorophe11yl]methyl]—4,6,7,9-tetrahydro-3-hydroxy—

9,9-dimethyl-4-oxo0-pyrimido[2,1-c][1,4]oxazine-2-carboxamide; and
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[5-fluoro-2-[[[(4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-
oxopyrimido[2,1-c][1,4]oxazin-2-yl)carbonyl]amino]methyl]phenyl]-phosphonic

acid, dimethyl ester;
5  orapharmaceutically acceptable salt or solvate thereof.

10.  The compound of claim 1

0]

OH

NN
F/©/\lll Na Nj
-,

10 or a pharmaceutically acceptable salt or solvate thereof.

>

11.  The compound of claim 1
H
AN O OH
g
£ H N N j
x,

15  or a pharmaceutically acceptable salt or solvate thereof.

12. The compound of claim 1

T\
N‘N) 0

OH
. Ill Na Nj
ng

20  or a pharmaceutically acceptable salt or solvate thereof.

2
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13.  The compound of claim 1
O OH

foat:s

or a pharmaceutically acceptable salt or solvate thereof.

5
14.  The compound of claim 1
N
Y
N 0 OH
jogget
X0
O 9
or a pharmaceutically acceptable salt or solvate thereof.
10
15. The compound of claim 1
B
N
*N)\ Q0 OH
. H Na N ]
; 0
or a pharmaceutically acceptable salt or solvate thereof.
15

16.  The compound of claim 1

PCT/US2005/016473
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IN_
N O OH
N
. H Nao Nj
ng

or a pharmaceutically acceptable salt or solvate thereof.

5 17.  The compound of claim 1
SO,Me O  OH
0

L
fon 3

or a pharmaceutically acceptable salt or solvate thereof.

H

10 18.  The compound of claim 1

SO,Me O OH
0

jop g

|

D
O 2

or a pharmaceutically acceptable salt or solvate thereof.

15 19.  The compound of claim 1
Omo
N o) OH
Nkfkfo
Ill Ny Nj
; O

or a pharmaceutically acceptable salt or solvate thereof.
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20. A composition useful for treating HIV infections comprising a therapeutic

amount of a compound of claim 1 and a pharmaceutically acceptable carrier.

21.  The composition of claim 20 further comprising a therapeutically effective
amount at least one other agent used for treatment of AIDS or HIV infection selected
from the group consisting of nucleoside HIV reverse transcriptase inhibitors, non-
nucleoside HIV reverse transcriptase inhibitors, HIV protease inhibitors, HIV fusion
inhibitors, HIV attachment inhibitors, CCRS5 inhibitors, CXCR4 inhibitors, HIV
budding or maturation inhibitors, and HIV integrase inhibitors, and a

pharmaceutically acceptable carrier.

22.  The composition of claim 20 wherein the compound of claim 1 is N-[(4-
fluorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

pyrimido[2,1-c][1,4]oxazine-2-carboxamide.

23.  The composition of claim 22 further comprising a therapeutically effective
amount at least one other agent used for treatment of AIDS or HIV infection selected
from the group consisting of nucleoside HIV reverse transcriptase inhibitors, non-
nucleoside HIV reverse transcriptase inhibitors, HIV protease inhibitors, HIV fusion
inhibitors, HIV attachment inhibitors, CCRS inhibitors, CXCR4 inhibitors, HIV
budding or maturation inhibitors, and HIV integrase inhibitors, and a

pharmaceutically acceptable carrier.

24, A method for treating HIV infection comprising administering a
therapeutically effective amount of a compound of Claim 1, or a pharmaceutically

acceptable salt or solvate thereof, to a patient in need thereof.

25.  The method of claim 24 further comprising administering a therapeutically
effective amount of at least one other agent used for treatment of AIDS or HIV
infection selected from the group consisting of nucleoside HIV reverse transcriptase
inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, HIV protease

inhibitors, HIV fusion inhibitors, HIV attachment inhibitors, CCR5 inhibitors,
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CXCR4 inhibitors, HIV budding or maturation inhibitors, and HIV integrase
inhibitors.

26.  The method of claim 24 wherein the compound of claim 1 is N-[(4-
fluorophenyl)methyl]-4,6,7,9-tetrahydro-3-hydroxy-9,9-dimethyl-4-oxo-

pyrimido[2,1-c][1,4]oxazine-2-carboxamide.

27.  The method of claim 26 further comprising a therapeutically effective amount
at least one other agent used for treatment of AIDS or HIV infection selected from
the group consisting of nucleoside HIV reverse transcriptase inhibitors, non-
nucleoside HIV reverse transcriptase inhibitors, HIV protease inhibitors, HIV fusion
inhibitors, HIV attachment inhibitors, CCRS inhibitors, CXCR4 inhibitors, HIV
budding or maturation inhibitors, and HIV integrase inhibitors, and a

pharmaceutically acceptable carrier.



