CHEM CAL COMPOUNDS BACKGROUND COF THE | NVENTI ON The human i mrunodefi ci ency
virus ("H'V') is the causative agent for acquired 5i mmunodefi ci ency
syndronme ("AIDS"), a disease characterized by the destruction of the immune
system particularly of CD4+ T-cells, with attendant susceptibility to
opportuni stic infections, and its precursor AIDS-related conplex ("ARC'), a
syndrone characterized by synptons such as persistent generalized

| ynphadenopat hy, fever and weight loss. HVis a retrovirus; the conversion
of its RNAto DNA is acconplished through the action of the enzyne
10reverse transcriptase. ConpoHBMECALQOMPOUNDGS the function of reverse
transcriptase inhibit replication of HV in infected cells. Such conpounds
are useful in the preventig t nfection in humans.
Arequired step in HV re %%%ﬁ%%ﬁ?néﬁﬁﬁ%ﬁh{éﬂ s is the insertion by
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t herapeutics ts inmportant role in viral infections, particularly
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(1): sequences, cleavage of two nucleotldes from the 3’ termini of the linear prov1ral DNA and

covalent joining of the recessed 3' OH termini of the proviral DNA at a staggered cut made at
the host target site. The repair synthesis of the resultant gap may be accomplished by cellular
enzymes.

20 There is continued need to find new therapeutic agents to treat human diseases. HIV
integrase is an attractive target for the discovery of new therapeutics due to its important role in
viral infections, particularly HIV infections. Integrase inhibitors are disclosed in
WOQ2006/116724. The compounds of the present invention are designed to deliver active
therapeutic agents.
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SUMMARY OF THE INVENTION
The present invention features compounds that are prodrugs of HIV integrase inhibitors
and therefore are useful in the inhibition of HIV replication, the prevention and/or treatment of
infection by HIV, and in the freatment of AIDS and/or ARC. The present invention feaiures a

30  compound of formula (1):



wherein: FR1 is Cl-C8al kyl, C8-Cioaryl or LR2; 5L is alkylene; R2 is a)
hydr oxy; b) al koxy; c) ONwherein R3 is P(0)(OH) 2, alkoxy, or

al kyl ene- al koxy; 10d) heterocyclyl optionally subsituted with oxo or

Cl-C8al kyl; e) C(0)01R4 wherein IR4 is H Cl-C8alkyl, or XIi6 wherein Xis
al kyl ene and IR5 is C8-Cloaryl, heterocyclyl, or NR6R7wherein R6 and R7 are
i ndependently sel ected fromthe group consisting of Hand O -C8al kyl; f)
NR6R7; 15g) C(0) NRBROwherein R8 and RO are independently selected fromthe
group consisting of Hand XR6; or h) C(0)RLl6 wherein R19 is heterocyclyl
optional |y substituted with XRl1l wherein R11 is heterocyclyl; or a
pharmaceutical |y acceptable salt thergef. 20 BRI EF DESCRI PTI ON OF THE

DRAW NGS Figure 1. Plasfifa ébncentrati ons of

(3S,11aR)-N4( 2, 4-Di fl uor ophenyOmét hyl ] - 6-

hydr oxy- 3-met hy1-5, 7- di oxo- 2, 3 &, A11, Ala- hexahydr o[ 1, 31loxazol o[ 3, 2-al pyri d
o[ 1, 2-4pryrazi ne- F: £ und | a of Schene 2) and a prodrug,
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wherein:
R'is Cy-Cgalkyl, Co-Croaryl or LR
5 Lisalkylene;

R%is
a) hydroxy;
b) alkoxy;
c) OR? wherein R® is P(O)(OH),, alkoxy, or alkylene-alkoxy;

10  d) heterocyclyl optionally subsituted with oxo or C4-Cgalkyl;
e) C(O)OR* wherein R*is H, C-Csalkyl, or XR® wherein X is alkylene and R® is Cg-Croaryl,
heterocyclyl, or NR°R? wherein R® and R’ are independently selected from the group consisting
of H and C4+-Caalkyl;

f) NR°R';

15 g) C(O)NR®R? wherein R® and R® are independently selected from the group consisting of H and
XR?; or
h) C(O)R™ wherein R is heterocyclyl optionally substituted with XR'' wherein R"' is
heterocyclyl;

or a pharmaceutically acceptable salt thereof.
20
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1: Plasma concentrations of (3S,11aR)-N-[(2,4-Difluorophenyl)methyl]-6-
hydroxy-3-methyl-5,7-dioxo-2,3,5,7,11,11a-hexahydro]1,3loxazolo[3,2-a]pyrido[1,2-d]pryrazine-
25  8-carboxamide (compund 1a of Scheme 2) and a prodrug. Example 12.

DETAILED DESCRIPTION OF THE INVENTION
The present invention includes the compounds of Formuia (1), usefui in delivering
therapeutic agents far treating or preventing viral infections, particularly HIV infections,
30 pharmaceutical compositions comprising compounds of Formula (1), and processes for
preparing the compounds.



The present invention includes the conmpounds of Formula (1), useful in
delivering therapeutic agents for treating or preventing viral infections,
particularly HV infections, 30pharmaceutical compositions conprising
conpounds of Formula (1), and processes for preparing the conpounds. The
present invention features a conmpound of formula (1): O (I) 5wherein: R

is CrCeal kyl, C6-Cloaryl or LR2; L is alkylene; R2is a) hydroxy; 10b)
al koxy; c) OWwherein R3 is P(0)(OH) 2, al koxy, or alkyl ene-al koxy; d)
het erocyclyi_optionally subsituted with oxo or Cl-C8alkyl; e) C(0)O0R4

wher ei n R4 | Bherpresgit iogallivy featusys xR ngded elifermxld @ al kyl ene and R8 is

C6- Cloaryl, heterocyclyl, or NR6R7 wherein R6 and Fe are independently

sel ected from the group consi sting 150f H and Cl- C8al kyl ; f) NR6R7; Q)
C(0) NRBROwherein R8 and RO are in epe dently selected fromthe group

consi sting of H and XR8; or 6] R1 wherein Rl is heterocyclyl

optionally substituted with XRlymhereln R11 is 20heterocyclyl;
0

Lk, \N\/iﬂ

0

5 wherein:
R'is C4-Caalkyl, Cs-Croaryl or LR
b is alkylene;
Rs
a) hydroxy:
10 b)alkoxy,
¢) OR® wherein R® is P(Q)(OH),, alkoxy, or alkylene-alkoxy;
d) heterocyclyl optionally subsituted with oxo or C4-Caalkyl:
e) C(O)OR" wherein R* is H, C4-Cgalkyl, or XR® wherein X is alkylene and R® is Cs-Croaryl,
heterocyclyl, or NR*R” wherein R® and R’ are independently selected from the group consisting
15  of H and Cy-Csalkyl;
f) NR°R’;
g) C{ONR®R® wherein R® and R® are independently selected from the group consisting of H and
XR% or
h) C{O)R'® wherein R™ is heterocyclyl optionally substituted with XR" wherein R is
20  heterocyclyl;
or a pharmaceutically acceptable salt thereof.
The present invention features a compound of formula (1) wherein R" is LR? wherein R?

is OR® or C(O)OR
The present invention features a compound of formula (1) wherein R' is LR* wherein R

25  is OR® or C(O)OR* wherein R® is P(O)(OH), and R* is XR® wherein X is alkylene and R® is Ce.
joaryl.

The present invention also features a compound selected from the group consisting of:
{[(3S,11aR)-8-({[{2,4-Difluorophenyl)methyljamino}carbonyl)-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-ylloxytmethyl methyl carbonate;

30 {[(38,11aR)-8-({[(2,4-Difluoropheny)methyllamino}carbonyl)-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-alpyrido]1,2-d]pyrazin-8-yl]oxy}methyl 2-(methyloxy)ethyl carbonate;

3



or a pharmaceutically acceptable salt thereof. The present invention
features a conpound of fornula (1) wherein RL is LR2wherein R2 is OR8 or

C(0)01t. The present invention features a conpound of fornula (1)
wherein RL is LR2 wherein R2 25is OWNWor C(0)OR4 wherein R3 is P(0)(CH)2 and
R4 is XR8 wherein X is alkylene and R8 is C6- wary'. The present

invention also features a conpound sel ected fromthe group consisting of:
{[(38, 11aR)-8- ({[ (2, 4-Di fl uorophenyhnet hyl ] am no} car bonyl) - 3-net hyl -5, 7-di o
xo0-2,3,5,7,11, 11ahexahydr o[ 1, 3] oxazol o[ 3, 2- a] pyri do[ 1, 2- d] pyr azi n- 6-yl | oxyl
met hyl
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)-8-( { [ (f@x:my@ron Sioraaphisralpyridet iR pwariv-Bryllolyaethy Grg-be-3-petlitinyhEhyi - d
I 0X0x2, tel1l, 11lahexa
hydr of 1 § oxazolo 3, 2-al pyrido 2-d] pyrazi n-6-yl ] oxyl nmet hyl

2- (2- OXC{L( PlASH [@ ﬁpﬂygp%ny @tayllggwm}@fbonyl) -3-methyl- -d|0x0y2 3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido]1,2-d]pyrazin-6-vyiJoxy}lmethyl 2-(4-morpholinyl)ethyl

carbonate;
Phenylmethyl ({[({[(3S,11aR)-8-({[(2,4-difluorophenyh)methyllamino}carbonyl)-3-methyl-5,7-

25 dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-
ylloxytmethyhoxylcarbonyl}oxy)acetate;

(f[{({[(35,11aR}-8-({[{2,4-Difluorophenyl)methyljJamino}carbonyl)-3-methyi-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3loxazolo[3,2-a)pyrido[1,2-d]pyrazin-6-
ylloxy}methyloxylcarbonytloxylacetic acid;

30 {[(35,11aR)-8-({[{2.4-Difluorophenyl)methyllamino}carbonyl)-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3loxazolo[3,2-alpyrido[1,2-d]pyrazin-6-ytjoxy}methyl 2-(dimethylamino)ethyl
carbonate,
{[(38,11aR}-8-({[(2,4-Difluorophenyl)methyllaminc}carbonyl}-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-yljoxyimethyl 2-oxo-2-{4-[2-(1-

35  pyrrolidinyl)ethyl]-1-piperazinyl}ethyl carbonate;



{[(3S,11aR)-8- ({[ (2, 4-Di fl uor ophenyQOret hyl ] am nol car bonyl) - 3-net hyl -5, 7-di o
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or ophenyQOret h gan1no}carbony1) 3- et hy 7-d ioxo2, 3,5,
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2- (Dlmethylammo et:lﬁyl (H&ﬁ Y‘g aR%[Bl(’{[?g & él?[lzlgr!)p enyl?mé%lﬁ]gr%n%?cja%ﬁo?lgrlgj—g—pyr azin-6-
methyl-5,7-dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolof3,2-a]pyrido{1.2-d]pyrazin-6-
ylloxy}methyloxy]carbonyl}oxy)acetate;
{[(35,11aR)-8-({[(2,4-Diflucrophenyl)methyllamino}carbonyl)-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3Joxazolo[3,2-alpyrido[1,2-d}pyrazin-6-ylloxy}methyl 4-nitrophenyl carbonate; and
30 pharmaceutically acceptable salfs thereof.
The present invention also features a compound selected from the group consisting of:
A compound selected from the group consisting of:
{[(38,11aR)-8-({[(2,4-Difluorophenyl)methyilaminc}carbonyl)-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-ylJoxy}methyl 2-(phosphonooxy)ethyl
35  carbonate mono-sodium salt;



| i oxyl met hypoxy] car bonyl | oxy) acet ate; 2-(4-Morpholinyl)ethyl
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oxyl thypoxyl carbonyl | oxy) acet ate; 252-(Di net hyl am no) et hyl
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aromatic moiety (such as phenyt or naphthyl) containing the specified number of carbon atoms,

20  preferably from 6-10 carbon atoms. Examples of ary! radicals include, but are not limited to,
phenyl, naphthyl, indeny!, azulenyl, fluorenyl, anthracenyl, phenanthrenyl, tetrahydronaphthyl,
indanyl, phenanthridinyl and the fike. Unless otherwise indicated, the term "aryl” also includes
each possible positional isomer of an aromatic hydrocarbon radical, such as in 1-naphthyl, 2-
naphthyl, 5-tetrahydronaphthyl, 6-tetrahydronaphthyl, 1-phenanthridiny, 2-phenanthridinyl, 3-

25  phenanthridinyl, 4-phenanthridinyl, 7-phenanthridinyt, 8-phenanthridinyl, 9-phenanthridinyl and
10-phenanthridinyl. Examples of aryl radicals include, but are not limited to, phenyl, naphthyl,
indenyl, azulenyl, fluorenyl, anthracenyl, phenanthrenyl, tetrahydronaphthyl, indanyl,
phenanthridinyl and the fike.

NG

The term “heterocycle,” “heterocyclic,” and “heterocyclyl” as used herein, refer to a 3-

30 1o 7- membered monocyclic heterocyclic ring or 8-to 11- membered bicyclic heterocyclic ring
system any ring of which is either saturated, partially saturated or unsaturated, and which may
be optionally benzofused if monocyclic. Each heterocycle consists of one or more carbon
atoms and from one to four heteroatoms selected from the group consisting of N, O and S, and
wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the nitrogen atom

35  may optionally be guaternized, and including any bicyclic group in which any of the above-
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"al kyl" is defined above. Exanples of suitable al kyl ether radicals
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The term “heteroatom™ means nitrogen, oxygen, or sulfur and includes any oxidized
form of nitrogen, such as N(Q) {N*-O} and sulfur such as $(Q) and S(0),, and the quaternized

30  form of any basic nitrogen.

A combination of substituents or variables is permissible only if such a combination
results in a stable or chemically feasible compound.

Unless otherwise stated, structures depicted herein are also meant to include all
stereochemical forms of the structure, i.e., the R and S configurations for each asymmetric

35 center. Therefore, racemates and racemic mixtures, single enantiomers, diastereomeric
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25 that may be administered to a patient, together with 2 compound of this invention, and which

i ncl uded

does not destroy the pharmacological activity thereof and is nontoxic when administered in
doses sufficient to detiver a therapeutic amount of the antiviral agent.

The term “treatment” as used herein refers to the alleviation of symptoms of a particular
disorder in a patient, or the improvement of an ascertainable measurement associated with a

30 particular disorder, and may include the suppression of symptom recurrence in an

asymptomatic patient such as a patient in whom a viral infection has become latent. Treatment
includes prophylaxis which refers to preventing a disease or condition or preventing the
occurrence of symptoms of such a disease or condition, in a patient. As used herein, the term

“patient” refers to a mammal, including a human.
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the teachings of the specification coupled with knowledge in the art using reagents that are
readily synthesized or commercially available.

Any reference to any of the above compounds also includes a reference to a
pharmaceutically acceptable salt thereof.

30 Salts of the compounds of the present invention may be made by methods known to a
person skilled in the art. For example, treatment of a compound of the present invention with
an appropriate base or acid in an appropriate solvent will yield the corresponding salt.

Compounds of the present invention are useful as prodrugs to deliver therapeutic
compounds, for examples compounds disclosed in WO2006/116764, which were demonstrated

35 to have HIV integrase inhibitory acitivity. One aspect of the instant invention relates to methods



15Sal ts derived from appropri ate bases include alkali netal (e.g. sodium,
al kaline earth netal (e.g., nmagnesium, ammonium NW (wherein Wis Cl 4
al kyl) and other am ne salts. Physiologically acceptable salts of a
hydrogen atom or an ami no group include salts or organic carboxylic acids
such as acetic, lactic, tartaric, malic, isethionic, |actobionic and
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10cldoni GibveROA G infitSorbbtCdscase G diorder] BF SEnPRIMEM 1Y iHfédton, anaposi ' s sar cons,
and Al D pharmaceutically acceptable carrier, adjuvant or vehicle, may be formulated for administration
to a patient, for example, for oral administration.
The present invention features compounds according to the invention for use in medical
therapy, for example for the treatment or prophylaxis of a viral infection, for example an HIV
25 infection and associated conditions. The-compounds according to the invention are especially
useful for the treatment of AIDS and related clinical conditions such as AlDS related complex
(ARC), progressive generalized lymphadenopathy (PGL), Kaposi's sarcoma,
thromobocytopenic purpura, AlDS-related neurological conditions such as AIDS dementia
complex, multiple sclerosis or tropical paraperesis, anti-HIV antibody-positive and HiV-positive
30 conditions, including such conditions in asymptomatic patients.
According to another aspect, the present invention provides a method for the freatment
or prevention of the symptoms or effects of a viral infection in an infected patient, for example, a
mammal including a human, which comprises administering to said patient a pharmaceutically
effective amount of a2 compound according fo the invention. According to one aspect of the

35 invention, the viral infection is a retroviral infection, in particular an HIV infection.
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generalMmedhbyﬂ@ﬁﬂdﬁm@n&ﬁhymﬂﬁﬁtmgmﬁmp@emb&msaeﬁmgaamuhh@ﬂnmmeytopenlc
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conpl ex | erosit s or reSIS '
ant i bodypatisintalspdnciusigs Hln\ﬁtfpms‘brttheée%m@@tm ptqpbyi@ms pireoy @Hﬁhﬁgfosewﬂ@mqidi tions

i n asymlseRkiof oot S- Accordi ng to anot her aspect, the present
invention provides a nethod for the treatnent org{%rev nt| on of the synptons

or effects oReE&ICe a?reinrw BeqtMspf exfends o RipRivieXg 2p 4ell anthe teaimeakdmpl e, " a
manmal  iesablisted oraitibukyarordell £ iredipnd, S@sptashitiEreadf eind agsdcateiaiTde padieent a

pha dlcﬁét I{)gu%gﬁéccorglrg%tiotvem?% IO%%HGOJ'IGII' Pharrrﬁgg%%ngallg% celpgalbpagsa& m% hgclel nvention.

Acco nven °8Ct S
retrovi ealployed eolorrbmatlonrwmjmﬂnermr@neum]agﬂlnw forthetredtoant of the aboveﬂh@ctmﬂesent

i nventi %Pcédarnt)n@rcénﬁméﬂgﬁ% Trébeestg%eor .Rg@otﬁgmé%ﬂ%@m&%ragsétﬂet he ‘i nvention

in the manufacture of a nedi canent ?or dmnistration to a sub’ ect for the
t r eat neRmBystrgtion ¢f g compeend ¢f &ie PrPW”b'ﬁYQW"%P%ﬁ Pharmagauicaliy peepiabls salt

The Comﬂétﬁlsw@mméiipngnta@emtm@uyiaw\%"ﬁgjeaﬂ mxacalesmrb@emc‘wghd n adj uvant
therg@ he 5t ¥mant f H.V i nfe Hl V- associ at e om; or

of 1 0t & PGP Y ZlI B Ve e aiiciered S longelet T3S S BOuA DR Cr € her

pr ovi deSheasamwt dvoliffefapt phdnmaatqubieel n@nposdlbnaomaqmrwally icendordenhermaupat i ent

for exa%Pih@acﬁve’nggg@% {i?‘?&&u@*g@ﬂ %gre??%t?%?é&‘ﬂmtﬁ@ o1 408 Ghinb 9By 1 ncl udes

t hose whi ch have npri ses treating said
g
pat i ent agnirstrgtion will be selected in order to achieve the desired combined therapeuhc effect.

Examples of other therapeutic agents include:

25 Nucleotide reverse transcriptase inhibitors such as zidovuding, didanosine, famivudine,
zalcitabine, abacavir, stavidine, adefovir, adefovir dipivoxil, fozivudine, todoxil, emtricitabine,
alovudine, amdoxovir, elvucitabine, and similar agents;

Non-nucleotide reverse transcriptase inhibitors (including an agent having anti-oxidation
activity such as immunocal, oltipraz, etc.) such as nevirapine, delavirdine, efavirenz, loviride,

30  immunocal, oltipraz, capravirine, TMC-278, TMC-125, etravirine, and similar agents;

Protease inhibitors such as saquinavir, ritonavir, indinavir, nelfinavir, amprenavir,
fosamprenavir, brecanavir, atazanavir, tipranavir, palinavir, lasinavir, and similar agents;

Entry inhibitors such as enfuvirtide (T-20), T-1249, PRO-542, PRC-140, TNX-355, BMS-
806, 5-Helix and similar agents;

35 Integrase inhibitors such as [.-870,810, raltegravir and similar agents;
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10pharmaceutically effective amount of a conmpound according to the

i nvention. The present invention also includes a nethod for the treatnent
or prophyl axis of any of the aforenentioned di seases or conditions.

Ref erence herein to treatnment extends to prophylaxis as well as the
treatment of established conditions, disorders and infections, synptons

t hereof, and associ ated. The above 15conpounds according to the invention
and their pharnaceutically acceptable salts may be enpl oyed in conbination
wi th other therapeutic agents for the treatnment of the above infections or

condi i ons. _SAERRIRL Y, LS ARYESASHOSADG e blis RLRSERl | nvent on

conpr|se the a |stra ion of a conp sent rnvention or a
phar maceut i c&XGRIEncEp CaMGanhititors wh@a%wﬁrlvaﬂ@(s@h&)w D HAKTES snaredgr | y

active gagrnby, SgﬂeT@@44QV§,dlsngraeg¢e¢,m ( s) and 20pharmaceutical ly active agents
may be adm nistered sinul taneous concurrently) in either the sane

or dlfferentTBﬁBFﬁ@@éHPPW&I @Eﬁﬁﬁé@?ﬁ%ﬁ§5%9“%%ﬁﬁ@HW1%FPV"PHO w“@PHEY The
anoumt s iethetr@wetury 6f d mgm.wﬂm@mfoé sinuaartbopfar sEgceitibl aidigradot witeatagant (s)
and the re at ve tlnln%% of Eiqnﬁggle be selected in order to
achi eve F'RE°G ESF&‘P%‘&‘Cé’@ i%uga a? @P%%% TPHESS PR Exanpl es of ot her

t her apeut i ¢ &gemwbsndsrf thedeesepEMertigomnpybe advioisteed witirmcageptkagen iaihiibi t or s
such as | i r,

St i a R e Meral ARSIy na & B Ui riof A By, ROBRRAT

entrici t'fa\@ﬂﬂ@ featvwlé’dvﬁhod f&hﬁb@%@%‘i‘f}e”t @IRW%‘V‘?&%P??E"'S%‘?G ag T‘ﬁ’ﬁ“é@fo@gent S;

Non-fpucl2eéivde by @Mzﬂfn%&aﬁdn&i?é%bmﬁé@@%f tﬁafyréyehﬂﬁ@nﬁdmﬁ cudbiRgKoAR@EENt havi ng
noc

ti-oxidat £
evi 1 apiRecE RSt SETaufiPe Y SPagriieees 3Bt fatut soareaRas,
capravirine, IMydnersl 8 suitdide- dddb for etictadfithia abeye-ardticiedicbaitiong efitts;in the _
Pr ot easerahd?eﬂf%'&% §5§M %eyai& g;%%o'agwefgm f'tﬁe%ééibﬁt’(e gL Ay ber ! 1 nAVIT,
anprenaV|r 0sa rena B ecan ? pranavir, allnaV|r
| asi navinreferghly Irsihmraﬁrwe Oé@ért@ 4060 mg per klloﬁﬁmrb@di’ wmgbtinebﬂ%v drtess gheskisaIvi r t i de

(T-23) , idgideddP B&%t@%?actﬁgﬁgﬂeﬂl@nt é‘;@'&lgﬁﬁed BMpd ren5cdﬁ‘?doh?fd 8iernilg) ar

agents; 35l ntegrase. inhibitors such as 870, 81 ral tegravir <fd simlar
agent s: TOBRERPTRFS HKERof: isweighin wagld %'@?&S%H‘JW'Q@W fegiei4o8f agent s:
and may be presented as one, two, three, four, five, six or more sub-doses administered at

appropriate intervals throughout the day. In some cases the desired dose may be given on
alternative days. These sub-doses may be administered in unit dosage forms containing, for

20 example, 1 to 1000 mg or 20 to 560 mg, or 10 to 500 mg, or 1 to 400 mg of active ingredient
per unit dosage form.

While it is possible for the active ingredient to be administered alone, it is preferable to
present it as a pharmaceutical composition. The compositions of the present invention
comprise at least one active ingredient, as defined above, together with one or more acceptable

25  carriers thereof and optionally other therapeutic agents. Each carrier must be acceptable in the
sense of being compatible with the other ingredients of the composition and not injurious to the
patient.

Pharmaceutical compositions include those suitable for oral, rectal, nasal, topical
(including transdermal, buccal and sublingual}), vaginal or parenteral (including subcutaneous,

30 intramuscular, intravenous, intradermal, and intravitreal) administration. The compositions may
conveniently be presented in unit dosage form and may be prepared by any methods well
known in the art of pharmacy. Such methods represent a further feature of the present
invention and include the step of bringing into association the active ingredients with the carrier,

which constifutes one or more accessory ingredients. In general, the compesitions are
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CXCR4 and/or CCR5 inhibitors such as vicriviroc (Sch-C), Sch-D, TAK779,

mar avi roc (UK 427,857), TAK449 and sim | ar agents. The present
invention further includes the use of a conpound according to the invention
5in the manufacture of a nedi canment for sinultaneous or sequenti al

adm nistration with at | east another therapeutic agent, such as those

defi ned herei nbefore. Conpounds of the present invention may be

adm nistered with an agent known to inhibit or reduce the netabolism of
conmpounds, for exanple ritonavir. Accordingly, the present invention

f eat ur e8reRaiRE M YETFBEY A Etimaiht brisging o 5?%9[5'?% i actiyp ingregieqlsydib ligyid

her ei nbefaee olﬁms@mu&a@n@yaragﬁbnb@h I it .mecass@@r‘ah@pmgmfprédmet pr esent
i nvention in_conbi na ieabol ic inhibjt ation may

b st st eraer Rt et e aTited e ik trasitea! contpositd b ERTheaft |
sui t abl defthes evhb@in ®asiponhid bfrtlaz_a plesare inventionan e gpharoradedticallysacoadtdbldsalii n t he
ran 0

nanag)  Gerecdys S BBt o) (6 PIRLORCH el 1t ghe Endies BB Rter 2. Doy
wei ght peits.day. Unl ess ot hervvi se 15i ndi cated, all vvel ghts of active

i ngredi ent aggmp@itoHs %@aea& ntahgdemﬁéu%&mm&ﬁwmy o pibsdriad & didgeté Or salts
or esters thereof, the weights would be |ncreased ort|t3nally The

desi r ed PR ?ﬁjﬁ?teﬂé" ‘ﬁP’é‘g’éﬂ?'@H‘3§s°°8W€t withfge epifigras of ?rl?d CIPIER Six or nore
sub- dos eslandet perdider tde. aSuca:nmmpﬁ paltablyicohteinial stivdhconghodt)inlhe day. I n sonme
Casqﬁet gﬁtrﬁ%ﬁlﬁ ugfgreeg acﬁleg&g Oll{lg Ig %{S%Q'ng énedl}f?% sHé/r%e&i%ya% adg%s?\ﬁe r% b d(i)stez
1000 g dBer2ed in@ BOMengH swtabmonoerﬂ'feﬂ)omqj thepactiye mmmgn)d wgbott 1§(cto|2\5&’o

i ngr edi epkerRRY gb’tmt é%qgﬁé"ﬂe/\g%ﬁé"})amcular posdRith, &hd éctlbéc&%%h@h% bar the active

ingredient to be adm nj stered one, it Is preferab resent it as a
phar mac S8tVEES| rogbihp 8aich Py plectavangRIRRE ianiapBeresis es aensrally 8%%‘1'?9(? Wvention

conpri s@hadmdceashl m@a;@ﬁsqe\y@mmwaeo;h ent, as defined above, together with
one

re ce S thereo and
ThetBpeut | o Bhupec teen ko e e ele 5k TReo@lCupttls RSl brdliBlion; b ng
conpat i blag baiprésenied astiserte ungs etdlh@stcspslllesfc mlat@nmtaqrdﬂbl%mebqhot i njurious
to the Baﬁtg.ﬁmg &q@m&@&% toF AR w@aeat@%w%we%%%mwegagae for
oral, rectal, “nasal, topical (inclu ransder nal ccal and
subl i ngalion & AFURRANSIOR Il WL nenﬁev%rﬁ HgHids opesiempibigugter liquid

30i nt r aRHBONT a v&aﬁgrfraMlﬁlthldﬁemdlé'Gﬁ aeraEie in@ddent Mdyaoteq@addented as a

A1 SULRL! Slhol's, GEPOS! Ui ons may

A tablet may be made by compression or molding, optionally with one or more
accessory ingredients. GCompressed tablets may be prepared by compressing in a suitable
machine the active ingredients in a free-flowing form such as a powder or granules, optionally
mixed with a binder (e.g. povidone, gelatin, hydroxypropylmethyl celluiose), lubricant, inert

25  diluent, preservative, disintegrant (e.g. sodium starch glycollate, cross-linked povidene, cross-
linked sodium carboxymethyl cellulose) surface-active or dispersing agent. Molded tablets may
be made by molding a mixture of the powdered compound moistened with an inert liquid diluent
in a suitable machine. The fablets may optionally be coated or scored and may be formulated
so as to provide slow or controlled release of the active ingredients therein using, for example,

30  hydroxypropylmethyi cellulose in varying proportions to provide the desired release profile.
Tablets may optionally be provided with an enteric coating, to provide release in parts of the gut
other than the stomach.

Pharmaceutical compositions suitable for topical administration in the mouth include
lozenges comprising the active ingredients in a flavored base, usually sucrose and acacia or

35 tragacanth; pastilles comprising the active ingredient in an inert basis such as gelatin and
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conveniently be presented in unit dosage formand may be prepared by any
met hods well known in the art of pharmacy. Such nethods represent a further
feature of the present invention and include the step of bringing into
association the active ingredients with the carrier, which constitutes one
or nore accessory ingredients. In general, the conpositions are prepared
by uniformy and intimately bringing into association the active
ingredients with liquid carriers or finely divided solid carriers or both,
and then if necessary shaping the product. The present invention further

i ncl udes F BGEM r erein a
corrpounogﬁfeppra]o rg%edﬁ?aﬁcﬁégel%?(ﬁ{ﬁhg]%gﬁ%h%& ﬁé @%ﬁ?%gﬁ ﬁ%dg%g{ \z,a%l e salt
5thereoﬁW&ﬁ&33ﬂwﬁﬁéW¥therapeutlc agent are presented separately from one
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t he fr eSeﬁJﬂﬂxter\bthbla@fbe?déhibﬁ:Eh@] Wit the 6&itenad b1 MéiElrcaticqs) oW By BhiksgNt ed as
di screte ts such ‘?S capsul es, caplets, cachets or tablets each

cont ai nifg S a‘ﬂ?%'ﬂé?oésm ned anount of the active ingredients; as a powder or
gr anul eS' as Phaswicatticabhcompositigissyoiatde fonparantaral aopigistreioo inchde aqupees aisd

l'i qui d; I d
elm(i:JISI on! q_ﬂjzeoggls?t'\?élcls%nr o dg&loh %&chgxsﬁjg\éghgljéa?(%oﬂ{amaat Y‘%&gémg Q)élg%ljs I qui

I ent resen

el ect uarbpcisriosials pad Soiutﬁwhlélﬁ reRggr tb@ Phgitlecejical 6ppPEdion inetagic Wit tie hlgod

opt i gnal dfme\%tbhkiéﬂr}gmﬁéntna{oeacﬁé&%sa'i@rn)énlaagécﬁg b@nﬂe%us&fa@‘@ﬁseﬁﬁadmh@mlsﬁaé nmay
be prepared b EQS:W'C suita (gle machi ne the actjve |Sr¥gred| ents in

a free- f%“é@ﬁ”ﬁ‘é‘gfaé? %”'%\9 ?ﬂ?\k‘ife?” fpoé?’%"rﬁﬂrQH‘er BYATRSHSHII HPREE with a
bi nder (whigh arpdesigheaao tay@t&teld@mpbmdrtﬁb}qbd@wbmhh)dr oeebid ru¢r9$aﬁjans| Uy i cant,
Igrg(r:f)l | i{%gfjrﬁéclégt?ctal ?c?ﬁrﬁi)g?ér\l/sar%é dbel prgse%'ter(]jtlg 9 dckseg)?n% él-dSO(S)g eam%os conga(fr{eﬁ

cel | ul ode)exampieaampeitas and vmls ai@mey biz ﬁfgredgleafreemrl@é(ﬂyfnmbllz@d)mm@wnbe made

by gy d'r@&uu%grﬂrﬁﬁhHé gdd?tfontd?%epéi’é’r‘ﬁl,ﬁlfq%ﬁj c%PrféP%FHiargFIb%?é?% ifMbdiBn,an inert

liquid diluent i'n a suitable machine. The tab s may optionally be coated
or scor éﬁ'”ﬁﬁ@t‘?%?f'ob@ YS6r FsleRPeane]ysdreqtign E?IBW”I@”%FWWO@MVrQ?I | ed rel ease
of the aguépavead frargsiedle olv8ert NRaRilgs dnditdigsts bahe BX@PRViIBUsly described.

Unit dosage pharmaceutical compositions include those containing a daily dose or daily
subdose of the active ingredients, as hereinbefore recited, or an appropriate fraction thereof.

25 it should be understood that in addition fo the ingredients particularly mentioned above
the pharmaceutical compositions of this invention may include other agents conventional in the
art having regard to the type of pharmaceutical composition in guestion, for example, those
suitable for oral administration may include such further agents as sweeteners, thickeners and
flavoring agents.

30 The compounds of the present invention may be prepared according to the following
reactions schemes and examples, or modifications thereof using readily available starting
materials, reagents and conventional synthesis procedures. In these reactions, it is also
possible to make use of variants which are known to those of ordinary skill in the art,
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30hydr oxypropyl net hyl cellul ose in varying proportions to provide the
desired release profile. Tablets may optionally be provided with an enteric
coating, to provide release in parts of the gut other than the stomach
Phar maceuti cal conpositions suitable for topical adm nistration in the
nmout h i ncl ude l'ozenges conprising the active ingredients in a flavored
base, usually sucrose and acacia or 35tragacanth; pastilles conprising the

active ingredient in an inert basis such as gelatin and glycerin, or
sucrose and uth ) i.ve in a
sui tabl e qu@%%qég}W?@ ”mopeﬁﬁg? @%ﬁﬂgf%?Bﬁ%égg 'ﬁﬂqé f or

vagi naI hevchibrydrbd t Y@@l 3 mpymeom:ze;smmm Ea&rmmaw bet rasqedyysNetbsBans,
gel s, PRRLLR: Qe RPLRYo B IRGEULIERL SR RO/ ARy Scontai n in

addltlon e active ingredi carriers as are own in the art to

be approprlate Phar maceuti cal conpositions for rectal adm nistration
presgr63 ted as a suppository with a suitable carrier conprising, for

exa Utter or a salicylate or other materials conmmonly used in

t he art The suppositories may be conveniently fornmed by 10adm xture of the

active conblnatlon RO t he softt ened or lted carriey(s)followed by
Chl||lng% d/ahaplng in molrds. L~ Ph ?naceutldaLo itions suitable
for par t ePal “hdmi nistration indl ude aqueous and nonaqueous i sotonic

sterile |nject|on sGruti ons which may contain anti-oxi dants, buffers,
bacteriostats and sol utes whi cf? render the pharnaceuf? cal conposition
isotonic with the bl ood 150f the intended recipient; and aqueous and
non- aqueoug,si,&r4 | € suspensi ons which may include suspending agents and
t hi ckeni ng agents; and |iposonmes or other mcroparticul ate systens which
are19esigned to target the compound to bl ood conpongnts or one or nore
organs. The pha&naceutlcal conpositions may be preSanted in unit-dose or

nultl-dose seale cant gi ners, f@r eanPhe@manpoule%Jagd vials, and may be
stored | igd Qlyoﬁh (yzgd;_ﬁEEEUtlon 20reqH|r|ng onIy t he
addltlon I|qU| calrler for ax.nope tg i njection,
i mredi ately pricor to “use. Ext&nparaneous i njec mn;@o |o and
suspensi ons nay Qe ._prepared fromsterile powders, “gr nuIe94and tabl ets of
t he ki nd previ oushyndescri bed. Unit dosage pharmadeutica
conpositions include those containing a daily dose or daily subdose of the
active ingredients, as hereinbefore recited, or an appropriate fraction
thereof. 25It should be understood that in addition to the ingredients
parti cul ar byhament i oned above '
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t he pharnmaceuti cal
conventional in the art having regard to the
conposition in question, for exanple,
adm ni stration may include such further agent
and flavoring agents. 30The conpounds of the

prepared according to the follow ng reactions schenes and exanpl es,
nodi fications thereof using readily avail able starting naterial s,
In these reactions,

and conventional synthesis procedures.

t hose suitable for

conpositions of this invention may include other agents

type of pharmaceuti cal
or al
S as sweeteners,
pr esent

t hi ckeners

i nventi on may be

or
reagents

it is also

possi bl e to make use of variants which are known to those of ordinary skil

in the art Scheme 4

(3S,11aR) -N-[ (2, 4-Di f 1 uor ophenyl ) net hyl ] - 6- hydr oxy- 3- net hyl

, 7, 11,1 lahexahydr opds, 3] oxazol o[ 3, 2-a] pyri do
be made by met hodsgknow to those skilled in
di sclosed in v02q9£g116724 5Schenme 1 0 R

Hydrogenolysis
o ydrogenolys

-5, 7-dioxo-2, 3,5
1, 2-tyrazi ne- 8- car boxam de may
e art, including nethods

o] base Nal 2a2b

phosphorylation

B e

Q. w\/d

1. deprotection

2. salt formation
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The following examples are intended for illustratation only and are not intended to limit the

scope of the invention in any way.
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Scheme 2 10 Schene 4 Schenme 5 The foll ow ng exanples are intended for
illustratation only and are not intended to limt the scope of the

i nvention in any way.

Preparationl: (3S, 11aR)-N-1(2, 4-Di f | uor ophenyl ) met hy11- 6- hydr oxy- 3- met hyl -
7-di oxo- 2,3,5,7,11, 11a- hexahydrot 1

, 3l oxazol o[ 3, 2-al pyridoll, 2-dl pyrazi ne-8-carboxam de sodi um salt (conpound
| b, schenme 2). OHOBnOBNn oBn 0 OP-9

Preparation 1: (35,11aR)-N-[(2.4-Difluorophenylimethyl(}-6-hydroxy-3-methyi-5,7-dioxo-

2.3.6.7,11,11a-hexahydro[1,3loxazolg[3, 2-alpyrido[ 1.2-d]pyrazine-8-carboxamide sodium salf
{compound 1b, scheme 2).

Brbr %/ LHMDS  ©. Ph 1) MsCl, ) MsCl ELN
}<2(:o3 PhCHO >0 OH 2ppu
OH
HN
OBn OBn : /j/ BN
O AP DRUCHNEIO, o L cop HO Oy COMH
— N
-0 2) NaCIO, -0
P-4 P-5 HO

P-6 OH

OBn OBn

COo,M J\,OH
(Me0),S0, Oy A -COMe Nalo, Oy O0:Me
— — = &N —
NaHCO, x Njw l

HO HO OH
OH
b7 P-8
OBn O NS OBn O Pd(0), CO
oA N,@ M o A, e
P9 P-10 F F
OBn © OH Q
o A, PAC.H, o NaOH/EtOH
H — N —
N S N\)E\O N . _N o
H
F o F o H
P11 1a
F F
Na,
o]
oA N’g
N x N\/i\o
H
F Q
tb

a) Synthesis of 2-methyl-3-[(phenylmethyloxvl-4H-pyran-4-one (compound P-2).
17



Na, HO)LO O NN-N,A--0 HO Ib a) Synthesis of
2- et hyl - 34( phenyl nmet hypoxyl - 4H pyr an- 4- one (conpound P-2).

To a slurry of

2000 g of conmpound P-1(1.0 eqg.) in 14.0 L of MeCN were added 2848 g of
benzyl brom de(1.05 eq.) and 26309 of K2003(1.2 eq.). The m xture was
stirred at 80C for 5 h and cooled to 13C. Precipitate was filtered and
washed with 5.0 L of MeCN. The filtrate was concentrated and 3.0 L of THF
was added to the residue. The THF sol ution 5was concentrated to give 3585 g

of crude conpound P-2 as oil. Wthout further purification,

was used in the next step. 1F1 NMR(300 WMHz, CDCl 3) 67.60 (d,

conpound P-2
J= 5.7 Hz,

1H), 7. 4- 7.7 qsymsM200@g sfgampogad B-1¢1.¢4eq.) inp{p0 loof (N wongjadded g9 of 3H) . b)
gy ?t2 hﬁSidS Qenzyl brﬁmime(mo?1 eqS and 2630 g of Klzcoamh.z eq.). The4mixture was stirred at E_‘;LO °C .
- (2- hydr oxy-2- nyl et - 35 [ (phen t hypoxy] - ran- 4- conmpoun

b5 e oo g B TRSRL R Ve ey he i ATr fraley 1 oRE 0RO

sol uti on wdi§rattoseepneentagg and 33 ipof THiowasiadgegicihe rgsidye uihe THF soiution

bi IS(:E)“ met ?ﬂs&bhé@n&gﬂeg@g[;ii/él?;%ﬂ%(df;cl_ﬁﬁle%ﬂmbo%lﬂﬂ?zdﬁﬁiﬂ wWrieRwueRerf or 2 h to the
solutron o C oun al, - \ e a u g

ononl qeny RS 5o 58 Vet uad e Pl UAuLAMRb0RRP R0 3760 L oci i on
m xt ur e waddatredl74lz, 11807 a-7.8(m15H), 6.3R &, THP- EDE.UtH) O ngs2ipodPeds. BHo a

15m xture of 1.21 L of conc.HCl, 8.14 L of ice water and 4.52 L of EtOAc at

| ess t han he o ic, | ayer ) e i t A of brine (twce
and the aq Lz?éc%ﬁ'gl\egffié’f g‘%éydé%y%/zé%}eg e hVY?%T(g%’\é’w“?_ewoﬁjf‘dhéqyra?h‘{éorl:eom()i ned )
or gaii ¢ | ayersponed B-Joihe &t g af tbd crutle compounid Pr2was added $.88 Loff THEland tee was
L1t on b D . & B e Gl 955

: . . i g
of | 20 comTBiRuLEES) Vo arap i drr b b RS of oot B 0 S R 308
MHz, CDCl 3)a ®lufiosaf §08,9 & benldehitie(1.2El.) inB08-mi. & THR wabGidyed 8.-88 "Cdnd) = 5.7
Hz, 1H), 5.1d6ccb&ionhiztubivat ddéd ailtdo °cFo0Ph.(the PHFsdkdtioft wag podrEd intdta 95 (dd, J

14_4'11%’_‘29' gl_rgl_i'%thr610|¥|)1 .’21‘?.' ()(%%:orgc. Cl, §14: L90T l%b W%:‘t4e'r %né_g.& ll_lg} Eto%{c%?legggz’an% °C. 4.8,
The organic layer was washed with 2.71 L of brine (iwice) and the aqueous layer was

extracted with 3.98 L of E{OAc. The combined organic layers were concentrated. To the

mixture, 1.63 L of toluene was added and concentrated (twice) to brovide toluene slurry of

compound P-3. Filtration, washing with 0.90 L of cold toluene and drying afforded 955 g of
20 compound P-3 (74% yield from compound P-1) as a solid. 'H NMR{300 MHz, CDCls) &

7.62 (d, J=5.7 Hz, 1H), 7.5-7.2 (m, 10H), 6.38 (d, J = 5.7 Hz, 1H), 5.16 (d, J= 11.4 Hz,

1H), 5.09 (d, J = 11.4 Hz, 1H), 4.95 (dd, J = 4.8, 9.0 Hz, 1H), 3.01 (dd, J= 8.0, 14.1 Hz,

1H), 2.84 (dd, J = 4.8, 14.1 Hz, 1H).

25 ¢) Synthesis of 2-[{ E)-2-phenylethenyl]-3-[{phenyimethyl)oxy}-4 H-pyran-4-one (compound
P-4). To a solution of 882 g of compound P-3 (1.0 eq.} in 8.82 L of THF were added 416 g
of EtsN{1.5 eq.) and 408 g of methanesulfonyl chloride(1.3 eq.) at less than 30 °C. After
confirmation of disappearance of compound P-3, 440 mL of NMP and 1167 g of DBU{2.8
eq.} were added to the reaction mixture at less than 30 °C and the reaction mixture was

30 aged for 30 min. The mixture was neutralized with 1.76 L of 16% sulfuric acid and the

organic layer was washed with 1.76 L of 2% Na,S0saq. After concentration of the organic

layer, 4.41 L of toluene was added and the mixture was concentrated (tree times). After

addition of 4.67 L of hexane, the mixture was cooled with ice bath. Filtration, washing with

1.77 L of hexane and drying provided 780 g of compound P-4 (94% yield) as a solid. H
35 NMR(300 MHz, CBCl3) 8 7.69 (d, J = 5.7 Hz, 1H), 7.50-7.25 (m, 10H), 7.22 (d, J = 16.2

Hz, 1H), 7.03 (d, J = 162 Hz, 1H), 6.41 (d, J = 5.7 Hz, 1H), 5.27 (s, 2H).
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25c) Synt hesis of

2-[ (E) - 2- phenyl et heny1] - 3- Rphenyl net hypoxy1l- 4H pyran- 4- one (conpound P-4).

To a solution of 8829 of compound P-3 (1.0 eq.) in 8.82 L of THF were added
416 g of Et3N(1.5 eq.) and 408 g of methanesul fonyl chloride(l.3 eq.) at

|l ess than 30 C. After confirmation of disappearance of conpound P-3, 440 niL
of NMP and 1167 g of DBU(2.8 eq.) were added to the reaction m xture at

| ess than 30 C and the reaction m xture was 30aged for 30 min. The m xture
was neutralized with 1.76 L of 16% sulfuric acid and the organic | ayer was

washed wi t & $yn?ﬂ(ﬁesls cﬂf4 o&%?»l-‘ﬂ@ﬂ&ﬂaaemylib&yeﬂm poasBaibatylioacidfcotpeurarRyani ¢

I d (t
Lives) . af For Tiub Rl 4 ot mpBUe A28 e Iend') 14 WP kRGBT IS T LT e
bath. Filt#4f +-ehMeGRishi-hy ol e eng 2- 4|ZL(ﬂfH@Wﬁﬁéd%d?SGgﬁloﬁﬂalﬁ)ﬁ(é\ﬁed]e)dat780 g
of corrpounldssPrhén 09490 Nite ladihg &s 1&0338 b gt NAGHO I 3 NIMR() 3RO alvirizi, tomlamreﬁéto36?d( dJ
= 16 2 Hz, l’ei#_‘)a %54(? %Fr%gm&r@ %H&mp ﬁ%%aéﬂl ; and]vg fred iy %%&nfhem s of
4- ox0- 3- RpREHY ﬁeﬁwﬁt@w Qf‘l—l-@’ﬁoa’hN@Sg%abo‘%?ﬁlfﬁ‘lcOféﬁpcﬁné@6%61%80 . To a
m xture of w8adgefTHeCRNEMRUaYEr Wad dxtRiced with aNd Llck ERDAL afd tE@J&Iganmlda@éo 02
eq.) in 2. 4 relbo%mg/t?% co%c thralredg efggldggql Loﬁgu%‘ne%aflﬁge tﬂgded 2310 ¢

of Na104(4 egeF

NaCl O2( 3. ome@r?waaeor&awwct@dtq@eleﬁw&*w@aﬁm v@@g waﬁarmgz\stheL%gq'@neagu ng
;olr 14 h, pér&ﬁdlrpih@ aﬁoeudw«g??z‘ggﬁ@ﬁedumswﬁﬁ%%wam s&thZ‘HLNMFR(BE?W Lcélthe

[ trate b [o wer e
added. The a E%T% ageré\l?mészﬁﬁ??g%t (vrr\ln’ gﬁ ﬁOT %glg? 6‘%?(?%(‘:8 @hd ghe organic
| ayer s wer Bzcldhish & s, del Sebineetttrated. To the residue, 4 L of toluene was
added and the m xture was concentrated and cool ed W|th i ce bath.

Filtration al\u d r 372 g of

conpound Pégga@@%fisg?f % Gjhs}’laroxgpri)?yd) £ %&%{eﬂg © Oxy |“3Yd%?d78 (d, J =

5. 71piz, 1k$>yrldme5a¢b@<y%acvdﬁcomppund? ﬁ)oﬁvmg@re( o 508 ig)of C@ﬂmnw 5 (J.0eg) apdy |

1H), 5. 6 (b(ﬁ'/sg ofldBmindpiobab$1,22081(2.5 &)) iy BB hes E&Z)I-‘D@vas stirred at 65 °C for 1 h

I5pyt i di nod s Baby e ac.fgte(eﬁﬁﬁounﬂg{%y Rt e 7 A SR 0 oune

P-5 (1.0 eql.L)Of BiteH. ATTmigtuet was giivied ot Pt dio‘@néhlf\ﬁercﬁthﬁlp'(t of B. 9e@10f)3 PMINg-. 53 L of

Et OH was shiohaed aliicb®. Ced. ph 200 hLaNEIGH, t@0mikttOwadstired Af §ETC BESD inon  of
g of gﬂ%{ coglﬁwgén? 8ad| Orhdf%Rg {ngro(f a(é tﬁ m}xtdn? w%gggwrgéntP%teaEt'I%Whe Fe@%ugn xture

t irre
3 am nopr op&Ad-of H20 dndP.5¢ b ol AegEYwerg adisg. Aftenfepmpben. fhﬂ@uﬁ@%tlﬁﬁeéwﬁﬁs
stirred at wgghe@vifsmﬁ @Q_ <5HET0A80H theaqtaRk ifer, and Lagldpdisofurefaca@@sL of H20,

the m xtur e%‘%e%ea& ég gl ??%%{Q'e%fr(g“%%#”gp 62 I—51tratlron wa!‘.h%rwa\gl&q 33 54 L of

AcOEt were ous lay h 1.02
L of Et 0AcsolTy@ ked érqtme@w@edy'iéﬁ 9 opca@oung P-61(85% lﬂ'd‘)@ﬁ Rolichi 't NWR( 3Q%Ided at

| esgsthan {RzCokeodi,y87 er Y& ta! 7.9H-Ccomppeim2 Fn GH) .40 (al Egs Haashisig Wit h

1.53 L of ¢o H d rov. f u % el d) as
2 ool 1% k200018 Wé'@"%@@%&?a@@? r2 SOEREE, 527 (4 T2, )
(m 5H), 6148HzdlHY = 7.5 Hz, 5.07 (s, 2H), 4240(m 1H), 3936
(m 2H), 3.38 (dd, J = 4.2, 108Hz,1H) 3.27 (dd, J = 6.0, 10.8 Hz, 1H).
f) Synt hes S.of. nme

R R
30pyoi di neecwidrexybatyatd ompoundP-P} 71c.a FermeofSi7 6 grof capasié Pe (310 asoBgflund P- 6
(1.0 eq.: Bi 8% was contained) in 2.88 L of NMP were added 431 g of NaHCO4(3.0 eq.) and 160
mL of methyl iodide(1.5 eq.) and the mixture was stirred at room temperature for 4 h. After
cooling to 5 °C, 1.71 L of 2N HCl and 1.15 L of 20% NaClaqg were added to the mixture at
less than 10 °C to give crystal of compound 7. Filtration, washing with 1.73 L of H2O and
35 drying provided 507 g of compound P-7 (89% yield) as a solid. 'H NMR(300 MHz, DMSO-
de)37.59 (d, J= 7.5 Hz, 1H), 7.40-7.28 (m, 5H), 6.28 (d, J=7.5 Hz, 1H), 521 (d, J=5.4
Hz, 1H), 5.12 (d, J = 10.8 Hz, 1H), 5.07 (d, J = 10.8 Hz, 1H), 4.83 (t, J = 5.7 Hz, 1H), 3.97
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of H20 was contained) in 2.88 L of NWP were added 431 g of NaHCO3(3.0 eq.)

and 160 nL of nethyl iodide(l.5 eq.) and the m xture was stirred at room
tenperature for 4 h. After cooling to 5 C, 1.71 L of 2N HCl and 1.15 L of
20% NaCl aqg were added to the m xture at |ess than 10C to give crystal of
conpound 7. Filtration, washing with 1.73 L of H20 and 35 drying provided
507 g of conpound P-7 (89%yield) as a solid. 1H NVR(300 MHz, DMSQd6) 6
7.59 (d, J =7.5 Hz, 1H), 7.40-728 (m 5H), 6.28 (d, J = 7.5 Hz, 1H), 5.21
(d, J=54Hz 1H) 512(d J—108Hz, 1H) 507(d J=108Hz 1H)
4.83 (t, J = Q H%S

3.70 (dd, jd%Jg%“ 114 B2, i) 317#%) %*)6%7%d§d(%0 M*HZ?,”W ?3850((Pﬂ TH)

3. 26- 3. 14 (mo0-3.28(m, 1)), Byerdesis 18j. net hyl

1- (2, 2-di hydr oxyet hyl ) - 4- oxo- 3-[ (phenyl met hypoxy] - 1, 4- di hydr o- 2-

5pyri di necar boxyl ate (conmpound P-8) a mxture of 507 of conpound P-7
(1.0 eq.) i% Syntypsie ogpetpddinZ. 25"wf%y%iPV'L&exca?»r&p@?ny@e@yaf)xv?:&c#qt'f(ydio-%q ) was
added 390 gyadinddat0dfldie Zeoatpo)indaP@).t Trea mixkire bESWRasofTbinpoed RRY (T.Oed) in

temper atur & g0t o 2ydb, AT odHS 900 or Ae SR 8L %Qé’/gdﬁ@@%@@%ﬂm'%”?h H20

m xture was concentrated and coo rat| on

and dryi ng epr@0f dednigae wasstired aeem Emregatidond - efitsy agditiog Cgélng of1H
NVR( 300 10 Nbiz, NdNEDag.bihe Gnixtoi2 Wad,codcentrdted ahlt codldd)tp 17 ~@2FifraBbh, washibyl) , 6. 33

(d, J = 6. (m
103 802 %atﬁﬁ_ﬁ%"‘@dy&gﬁ%ﬁded&%i gl_?? &% ui’w'&'ba@og)%é%) a%'?a')sfoné‘ PnirBBo
(3S,1£1aR) - MH?ePMﬁP@e) g el By Foky) 72‘*237 01n1f>50 6.33 (d, J = 6.0 Hz, 2H),

15t et r ahy dsgfold 3} X 3201, O3 52834, 2y, i4008-4.82 erl | 1By r 280 BE3HD, F74l{HUe g tagpound
P-9). After, dissolution of mxture of 320 9 of conpound P-8 (1.0 eq.) in
3.20 L of 165 H by heating, the solution was concentrated. To the residue,
1.66 L of MeCN, 5.72 nL of AcOH(0.1 eq.) and 82.6 g of

(S)-2- Ani nd» @Y@Wﬁﬁs ot @3 (11aR)-Eqpel Vinﬁf[(éh@(ﬂ'm@@yawwﬁéﬂﬁﬁt ure was heated to

70 Gp sti ”t&%h?&mﬁ%&a&&égsé Ehpﬁa@h SONGRMeH, Bdiond (bohmsurrm Ugter 1. 67 L of

2-propanol was 20adde xtu oncent Af ter
cool i ng of dﬁ%@'”?%‘s‘i’gmuref’f \B%Or%? WPOWS%V%%SW H‘%@g]- H&%é%%ﬁ%}a“?gpropanol
and drying tlmmmnded/a%&nogntm‘ted:o'rmelﬂrd;ndae91 ¢OR o6 Me@l,dh.72asL. af SadH (d.1 bBINVR( 300

5. 450, 3218 588 g APlaohegn ey BaqdPang o it “ef"‘%“"g b e,
1H), 4. 46- 4034, gtimed 2HJ0 Qlfoeih(addcormeairasecs Togthg redidue, 117 L of Zraropard! wags = 3. 9,
ilz-l) 320Tzé8g-d|§hd%@z§r§l tﬁ@m()&lﬁle I-er)gg c&xc%ntrajtgde(:sﬂl\tlsfg) Aﬁ@cooﬁhﬁﬂ(@gmd@e—ﬂ@ra@on 8.7 Hz,
(3S, 11aR) - 8*’36?'8%"@5%’Ph§‘i0%d%P&R@WPH‘%F‘W@@MC’BQ1§7 9 of aompound BrAa2 6 1, 310x
azol o[ 3, 2- glgny kb dablld. ZHNNRBEE Mre; SDTHYE nBe-7(FE0HAHNE .48-1.00 (m, AMH)s8.68 ry of

1569 of coq?ﬁ}emgz,ﬁ'_ﬁ‘r V\g ), 64 1 rSi@qugg 5f 8f Nlr@ﬂ}‘as dggéi G%SJG% é)B_FhBS(l 1

eq.) 30and st m't enper at 2. 57h!
reacti on mba Gihe4iest ddided H).¢h-B. (@2, L= 66, 320z H)l@ﬁ@tddodl wadhBmy. Wik h 8.0 L
0 and g QV. 0 10.( iel solid. 1H
NNR?% e T B L Sl R
534(de 3.6, 9.9 Hz, 1H), 5.18 (d, J = 10.8 Hz, 1H), 5.03 (d, J
0.5 Hz, iYL BYnthebiss? ({31thaR)-85bram&3-madn@sibhebiMiethodd-28, 20114am 2H), 3. 99

= 1
gdg Hi _3% etra%ydroﬁ 3¥oxazdto[% I_Dé]pyrldg[é} 2(<ﬂpyrazme 5, ;’dlohe ?compourid &HB) TJE) s?urr(yd J =

of 156 g of compound P-9 (1.0 eq.) in 780 mL of NMP was added 93.6 g of NBS(1.1 eq.)
30 and the mixture was stirred at room temperature for 2.5 h. The reaction mixture was added

to 3.12 L of H,O. Fiitration, washing with 8.0 L of H,O and drying provided 163 g of

compound P-10 (84% yield) as a solid. "H NMR(300 MHz, DMSQ-ds) 5 8.37 (s, 1H), 7.55—

7.50 (m, 2H), 7.42-7.25 {m, 3H), 5.34 (dd, J = 3.6, 9.8 Hz, 1H), 5.18 {d, J = 10.8 Hz, 1H),

5.03 (d, J = 10.5 Hz, 1H), 4.53 (dd, J = 3.6, 12.0 Hz, 1H), 4.40-4.20 (m, 2H), 3.9 {(dd, J =
35 9.9, 1.7 Hz, 1H), 3.64 (dd, J=5.7, 8.1 Hz, 1H), 1.27 (d, J = 6.3 Hz, 3H).
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]) Synthesis of (38,11

aS) - N-R2, 4-di f| uor ophenyOnet hyl ] - 3-net hyl-5, 7- di oxo- 6-

[ (phenyl met hypoxy] -2, 3,5, 7, 11, 11a- hexahydr o[ 1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2-d]
pyr azi ne- 8- carboxam de (conpound P-11). Under carbon nono- oxi de

at nosphere, a m xture of 163 g of conpound P-10 (1.0 eq.), 163 nL of
i-Pr2NEt (2.5 eq.), 68.4 nL of 2,4- 5difluorobenzylamne(1.5 eq.) and 22.5 ¢
of Pd(PPh3)4(0.05 eq ) in 816 nL of DNBC)mas stlrred at 90 Cfor 7 h. After
cool ing, renoval %rec ate, wash of . CM5 and addition of

11.3 g of PR yﬁﬁﬁﬁ'ﬁ@ 301263&{ [()24C{‘T'Vé’rcrpéa%%mﬁ“%3>{‘t‘ﬂ'ﬁ!é5\ﬁa%o@tﬁ rred at 90 C

for 2 h ungﬁfenmafemnowpaeﬁomﬁﬂaatemsyrmhgfeoamlomzéq&ayre:rompa}by@ﬁne penoval of

recipitate AcCOEt an H20,  t ani c
Poyer Pva. cBREaR b p-Ep uied pP TiongRod sfotoiGre it 48 9anat ne
agueous IawémﬁmasmbRﬂﬂébﬁem)WﬁBhﬂiﬁGPbNEKZA@@EﬁS4ﬁthﬁ?gan|c | ayers were
conbkned a G r resi due
rovPded 1o R oeEl A 2 e T B A R 988 e oo 9
5 10. 38 (tSt'fEPd-at goécﬁ%ThlﬁY‘ef@O@@ (%“OVEH-‘I)fPfeFWBtS?‘N@B'"@M'th?PU“'—@%QS 70 (m
;23,H)9 g ‘913 6k aghition 50123 Hiaf Pé{ﬁ)"hg,@o 876 &dl), thd rBackiBn divtilre whktirred.al 80 é@g)é \(]da 5
- 9.0, 12%11,5@5&@5%@%@8 0(('88 a}njosplq%reggaigl_%ﬁwoowpbremi)vég%Ereclz_%l’cale %ﬂo Hz |

3H). k) Sydditoasif 8.0df of AcOEtand 2.0 L of H;0, the organic layer was washed with 1.0 L of 1N

38,11aR 2 | | 7 2,3,5,
OETLETIRAS %nofgf o O BBOHR IR o ﬁ%%i‘t@}eﬁ?%ﬁé- G A e
20(conpouniﬂhqarpamw o wmm@wd@mﬁﬁgwetr@e aSiiaxqel s@urd chirgmatgaephcenpound
P-11 (1.0 %résstﬁ%r@@de& 184 fofé&%dim@ﬁﬂ B6R Vidid) @k bkl 'AnevR38d MHz0f MeOH

e/ NeOH( O R oRAAD Al 4 7 B kil b330 o) DB G A a5

for 20 m n(dideelo. Mﬂnagamaie(ﬁ,rmsmem 1HY 6.9 (dd, Ut=r3&g,|9®n-|zoﬂ|-|pm@c3|(mu=at e(Pd- O
and shin THE/ f I ha S t Af er 25200
%BACOE OVMZt EHhéggh%Qy{rﬁg’%es%é; €, Jflb1 t?f }qgn1@0%]§6r6@56?cr%§de s%l id of

corrpound 13H), Tﬁfé (prieh.piHzadds were conbi ned and extracted with 4.0 L of
CHC13/ MeOH(5/1). After concentration of the CHCL3/ MeOH sol ution and

addi tion of 250 nm_ of AcCE to the residue, filtration afforded crude solid
of conmpounty BvEhesiRl (3% HRR)IHIZ tréfippeneyiBr hWkt-Sriowr SRsiVR g, 2 L of
MeCN H20( 9£,3)5,hy1, neatidxaigydrdi, Bpkadold[d, IéIply@cle P lapyfazinti8atatbon@side 30
concentrated. To ed and th re was
conélnt r at GamePRb S, DR Yo rpdiaimansiordg U BR PEE P RRbop Tt U ane
dryi ng prowei.dettd 3By gf ﬁf’/a%bﬁpm&aﬁLl)fﬁHEss@/@ 97 slotiMe@s w@satulrﬂacdfor 3K RNNE( 300
MHz, DMSO gg 1 Quithtr 1H),
e (la e Yt ol%ére‘é%ste(tlg_gpé C)l_i%\wshm:b <) dl-fjﬁéMe(%i;i(@éﬁan El?dut.o?ﬂ'fpf86§g%ﬁb1é9%7 el
7.01 (m 1ﬁ51 eggxtefpdwas\]stmmq 012Oﬂy1gnqqﬁhyd:[q1®en a,gmgeg)h@gdAﬁngira&loQof 12.3 Hz,
1H), 4.55 pfcipilate{Pd@)Gintitasiid) witTI4HOMedu(9/9), tebiltie Batcdi@entrhtdd. After

" 39E4 22( 1p8f AE‘-JOIQt V;g:l(s %gﬁd]toéligﬁ res%i?e @#ﬁfbgffog&egfbc’md% soFd Sfdcompound 1a. 7, 86

(3S, 11aR) Iw Bredipithtéd were spibingCmet dxrakied hitd A Oxyof THEMMOHG/ 17 Afterx o-
52, 3,5, 7, 1%&%@&?%%&!9&?@%@4@&?&&% 2u@l 6#2@8%‘; &Ag&ag%% fa6gds, car boxa
m sal t

m de sodiu | SSO ut| on of conpound 1
a (1.0 eq. f"tr?‘?‘P”ZBffBGieE cpe spipHpf sprapernd4al Tae C’I‘-IQ@S‘HVS W@mqw@meﬂ@nﬂ owed by
fTIhI traltl on dis&ivedlin 05 LWI\M'THN) é) @r&ﬁnag V\ﬁf&rﬂﬂi‘dﬁlﬂw the fltnféﬁel w4 ution at ES C.
e _solution COO re iltration, was 1 ng

Wi t 9880 nLC‘EﬁceEt{%%; a'ElPd‘?‘l W Lg g\? g‘&ﬁ %‘?‘%B ﬁﬁé‘ﬂﬁd"ﬁsﬁ"(‘%’@”@md

(three times). After cooling of the residue, filtration and drying provided 132 g of compound

1a (88% vield) as a solid. 'H NMR(300 MHz, DMSO-ds) & 11.47 (brs, 1H), 10.31 {t, /= 6.0

Hz, 1H), 8.46 (s, 1H), 7.40 (id, J = 8.6, 6.9 Hz, 1H)}, 7.24 (ddd, J = 2.8, 8.4, 10.6, 1H), 7.11-

7.01 (m, 1H), 5.39 (dd, J =4.1, 10.4 Hz, 1H), 4.89 (dd, J=4.2, 123 Hz, 1H), 4.55(d, J =

21



10yield) as a solid. 11-1 NWVR(300 MHz, DWsO-d5) 610.73 (t, J = 6.0 Hz, 1H)
7.89 (s, 1H), 7.40-7.30(m 1H), 7.25-7.16(m 1H), 7.07-6.98(m 1H), 5.21
(dd, J= 3.8, 10.0 Hz, 1 H, 4.58 (dd, J = 3.8, 12.1 Hz, 1H), 4.51 (d, J =
5.4 Hz, 2H), 4.30-4.20 (m 2H), 3.75 (dd, J = 10.0, 12.1 Hz, 1H)
3.65-3.55(m 1H), 1.27(d, J = 6.1 Hz, 3H). 15Exanple 1:
{f(3S,11aR)-84{1-(2, 4-Di fl uor ophenyl ) net hyl I am nol car bony1) - 3-net hyl -5, 7-d
0XO-

2,3,5,7,11,11a hexahydr of 1, 31oxazol or 3, 2- al pyri dol-1, 2-dl oyrazi n-6-yl | ornne
thyl methylg, rz'Pn‘?’lﬁ‘z‘éoﬁ(‘dd ané 6@{}' RLOASE nydo H}"z;o‘?) hlponaies (6hl¢s onet hyl

chlorldocarbona |sso |chIoronEthane (10
m.) and codHed- Q7o(dGG Rt %ér‘ﬂ?l TH1 §6(¢rl~_’ ®B3Hz. @H}DI ) was added dropwi se,
foll owed by pyridine (2.73 n., 33.7 nnDI) dropwi se. The white suspension
was stirred at 0OC and all owed to warm Len erature and stirred
for 2514 hOuPKMeRRel &3 hEei/ole: ME'U&BB*PF@H GW'}-ﬁthWé? Sl Ve 80 h
gque@gs Ci 3 57aciitla- h@k@hg@:ﬁ{t1el]bm@!b[3ma}dswm@[®anﬁ;byfmne s-vashedhids soiusodi um

i carbonat e rine, ul f.ate an nt

reduced pr &85 Pgm93“pﬁ0eﬂﬂ SS@éFH%q%?éyﬁCpmggﬁﬁgggvﬁ% '@§§€%§ﬂg§%50rless
oil. 1H NNRnéqmelzﬁFBGtﬂZGQMQ @mmWﬂﬁwam9®1@QnﬂSﬁHNPk@ﬁbm(ﬂ@dﬁﬁﬁﬁhyl nmet hyl
carbonat e. d@t()%@%ﬂilon '5?7’@‘562 ﬁ%rslﬁﬂmé‘rg @aé %«a@tﬁall? cook ﬂ@odm%'n)pe%ﬁed' ssol ved

in acetone an odium i odi d was added and the

reacti on \kdiativaavashingiwithGOmis @frEt@U aﬁéﬂfys”g F’T‘I’V@egéﬁlf’cﬁ/\?)fé’ﬂ%‘ﬁ@f@lw Nas
al | oned t 0 yfelflas b@oRITTHNMR{ZBORBIZADMISO, dF O NG 2Rt At 6D Hmday 7raedslcnenl,

pressure. & LULSH 1) bRl e ol s s ML gl L B gt o

concent r at ddsudder= 8.8ducttz, p1rHas‘55rr @, ¥ e 5¢i Ne 2Hh ddtet. ZMm rﬁtﬂ) I’3ﬂ5 da,rubﬂnat e as

5 I , 3.93 3
{?(gsei;aéﬁbé)?%?(% H4F%$%E%§ en I?ﬁQthlfjﬁFﬁo carbony1§83 ner%ylcé,7-d

0xo02, 3,5, 7, 11, 11a- hexahydr o[ 1, 3] oxazol o[ 3, 2- a] pyri do[ 1, 2-d] pyr azi n- 6-yl | oxy
} rretﬁyl Emhméh C{ﬁBQOMR)@S ({ﬂ(mm@of@he@m%@.vlnmmhc)}cﬁmlva@traaamm gietdonat e
(29 ny, .0 0 d b ni um
hydr oge p 21y, O ot —wWe geetTorrownec
di chl or qoamt <MaMe Stlrrlng 5 m n gave a clear biphasic solutlon | odonet hyl
met hyl carbonate (19.5 ng, 0.091 nmmol) was added as a solution in
di chl oronet hane. Stirring 3 hours gave conplete reaction. The reaction was
diluted with water, dichloromethane, extracted with dichl oronet hane, washed
wi t h sodi um bi carbonate, 15brine, deored over sodium sul fate, and purified
by silica-gel chronatography (1- 129@nethanol/ di chl or onet hane gradi ent
elution) to give the title c npounﬁ. MR (CDCI 3) 10.21(m 1 H), 8.44,
(s, 1 H, 7.32 (m 1 F& | N . 88 (d J 6.8 Hz, 1 H)
J =6.4 H, 1H, 531 (W
H, 3.92 (m 1 H, 3.81 (s,
ES + M5: 494 (MW1).

20

| a
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a) Chloromethyl methyl carbonate. Chloromethyl chloridocarbonate (3 ml, 33.7 mmol) was
dissolved in dichloromethane (10 mL) and cooled to 0°C. Methanol (1.36 mL, 33.7 mmol)
was added dropwise, followed by pyridine (2.73 mL, 33.7 mmol) dropwise. The white
suspension was stirred at 0°C and allowed to warm to ambient temperature and stirred for

25 14 hours. The suspension was quenched with water, diluted with aqueous citri¢ acid,
extracted with dichloromethane, washed with sodium bicarbonate, brine, dried over sodium
sulfate and concentrated under reduced pressure to give chloromethyl methyl carbonate
as a clear colorless oil. 'H NMR (CDCl3) § 5.72 (s, 2'H), 3.96 (s, 3 H).

30 b) lodomethyl methyl carbonate. Chloromethyl methyl carbonate (2.05 g, 16.46 mmol) was
dissolved in acetone and sodium iodide (3.70 g, 24.69 mmol) was added and the reaction
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20 Exanple 2:

f[(3S, 112R) -8-({f (2, 4-Di fl uor ophenvl) net hyl I am nol car bonvl) - 3-net hyl -5, 7-di
oxo2, 3,5, 7,11, 11a- hexahydro[ 1, 3] oxazol o[ 3, 2-a] pvri dol |, 2-dl ovrazi n-6-vl | oxy
| met hyl 2- (et hvi oxy)ethvl carbonate. of The title conmpound
was prepared fromiodonethyl 2-(methyloxy)ethyl carbonate (122 ng, 0.468
mmol), Ib (50 ng, 0.117 nmol ), postassium carbonate (48 ng, 0.351 nmol),
and tetrabutyl amoni um hydrogen sulfate (40 nmg, 0.117 mol), usi ng a
simlar process to that describ in exanple 1. 1H NMR (tCD013) 10.20 (m
1 H 8. 42 (vgs hq_atq_qbat 49 §jor(1ﬁ]hogl_rsH)Thegel@@/ s«ggoen(sﬁ{nwgs pBoweg @gf((oato ajnblqgttB Hz, 1
H), 5.87 (tmpérmtbedohizantrdtetlind® r8icédpresslire dl@ed #ittHzatedartd)aqudel®d (m 2 H),
?’6143:]4;22 %_é&iur%thﬁ%splf%%%%tr%d \%&@i?mﬁg7eth%§éﬁp@8 mgth'[:%he 31i8F oled sodturt)

{1(3S, 11aR§uI®te( afid @ndeistdduodephdungt Prastire kagvd inddreathyh oretiy) caBbanstetagl - 5, 7- di
0XO0- 2 35 1

lla- exahvar %rjlyfll?sviSIJ(azl_iorl\lh(’)‘i{(nglsa? Sﬁrzl %ozr %%fsp?r’* zi n- 6-vl | oxvl net hvl

1- net hyl et hvi carbonate 0 10 The title conmpound was prepared from

i odonet hyl olgmethykes- m(b 4%1[}6 Er¢y|)€rﬂeﬂ-%%£mno}9ar§3ﬁ’yl)@i%th¥l5|ﬁd|6>'?t9 ng, 0.117

nmol ), postassi um car bonat % and r abut yl ammoni um
hydr ogen stPPat- &l 4(4’(f“°1’f©h3“j(9 b ]?X?ﬁr‘rﬁgﬂ’[a)z alpeiiqog-4d VA&l pryoresy ”E"é H hat
de;cr |( bedlcmb@wpbesolmg mmwﬁnélg:gxaﬁta@.umaa&memz(zg?g%o 28 Agxol()s/e%el(SH)H,z .
7 , et (12 i T o : ,

o 19 B (R g efoplharity iR el o 8 0 Oindyndy 575
( m 1H, adc@ﬁ fQIbwed by-dighldropisthage. |—§5tirg‘_ngg6m(rngave a}q)ear Bihdeis: soREON. (M) .

Exanpl e 4: 4 IInethyl carbonate (19.5 mg, 0.091. mmol) was added as a solution in
1aR) - 84( 11( 2. 4élE§)|yfI uoyr ophenvl s met h% | am no %:ar bonvl) - 3-net hyl -5, 7-di ox0202

3,5, 7, 11, 198" A@RsHhaas- o?tlm@l%ﬂ%%B%‘@?O‘Z‘-D&t@p@??‘?tﬂﬁr Ih‘?reGFtﬁWé{ﬁsr?"'Gte@Wlﬂbxvl met hv

| 2412- water, dichloromethane, extracted with dichloromethane, washed with sodium bicarbonate,
15 brine, dried over sodium sulfate, and purified by silica-gel chromatography (1-12%
methanol/ dichloromethane gradient elution) to give the title compound. *H NMR (CDCl3) §
10.21(m, 1 H), 8.44, (s, 1 H), 7.32 (m, 1 H), 6.80 (m, 2 H), 5.88 (d, J= 6.8 Hz, 1 H), 5.79 (d,
J=64Hz 1 H),531(m, 1H), 449 (d, J=6 Hz, 2 H), 4.43-4.32 {m, 3 H), 3.92 (m, 1 H),
3.81 (s, 3H), 3.87 (m, 1 H), 1.39 (d, J = 6.4 Hz, 3 H). ES* MS: 494 (M+1).

20
Example 2: {[(3S,11aR)-8-{{{(2 4-Difluorophenylimethyllaminotcarbony-3-methyl-5,7 -dioxo-
2.3.,5,7.11,11a-hexahvdro[1,3]oxazolol3,2-alpyridof 1. 2-dpyrazin-6-ylloxylmethyt 2-
(methyloxylethyl carbonate.
|
J,o
o}
o)\o
k
ﬁl g \/xﬂ
25

The title compound was prepared from iodomethyl 2-(methyloxy)ethyl carbonate (122
mg, 0.468 mmol), 1b (50 mg, 0.117 mmeol), postassium carbonate (48 mg, 0.351 mmol), and
tetrabutylammonium hydrogen sulfate (40 mg, 0.117 mmal), using a similar process to that
described in example 1. "H NMR (CDCl3) 8 10.20 (m. 1 H). 8.42 (s, 1 H), 7.34 (m, 1 H), 6.80
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(et hyl oxv) etl wi | oxvl et hyl carbonate. NFO The title conmpound

was prepared fromiodonet hyl 2-([2-(nmethyl oxy)ethyl]oxy}ethyl carbonate (57
ng, 0.187 muol), Ib (40 ng, 0.094 mmol), postassium carbonate (39 ngy, 0.281
mol ), and tetrabutyl anmoni um hydrogen sulfate (32 ng, 0.094 mol ), using a
simlar 5process to that described in exanple 1. "H NVR (CDCI3) 5 10.21 (m
1H, 844 (, s, 1 H, 7.32(m 1 H, 681 (m 2 H, 593 (d, J =6.4Hz, 1
H),5.83(d,J:64Hz,1H),530(dd .=, 10, 36Hz,1|—l),4.59(m2

H),4.43427(m5 ,393(m1H) 3 77.3.61 (m 5 H), 3.52 (m 2 H),
3. 35(s, l e 5:
{1138, 11(§”R?)*§ f% Segr L g’p - Elenp il A (a0f dlae, 1#@%&?})5 7-di o
xo- 2, 3,8, ?Fm14i@cé2ﬂéﬁaﬁﬁﬁlac9?1m3§.b|¥éﬁm% B(m, 3H),3.36 (s, 3H), 1.40 (d, J= 5HZ

2-

al pyrlgj,qj‘_]Eg-mﬁ;_psgga(Mm;G yl I oxyl met hyl 2-hydroxvet hyl carbonate. of OH
15 a)

11 (3S, 11aR)-8- ({[ (2, 4-Di fl uor ophenyl ) net hyl ] am no} car bonyl) - 3- net hyl -5, 7-di
0X02,53, EExﬁnabﬂas‘kJJassexmmir{m 4Dﬁ'hovo@a@1voh13th2ﬂ@hr tar 3anet 7adibxo-6- y| | oxy
} met hyl 22 l, £ é:{hl

deri vat iveEwas ) y OX t—car bonat e
(126 ng,cathcdBi® mml) | b (80 ng, O. 187 20 mml) pOStaSSI um car bonate (78
ng, 0.562 mmol), and tetrabutyl ammoni um hydrogen sulfate (64 ng, 0.187
mol ), using a simlar process to that described in exanple 1. "H NWR
(CDCI3) 5 10.21 (m 1 H), 8.45\(5, 1 H, 7.34-7.25 (m 6 H), 6.78 (m 2 H),
5.92 (d, J = j\

0

o)

QN \uﬂ

10
The title compound was prepared from iodomethyl 1-methylethyl carbonate (140 mg,
0.574 mmol), 1b (50 mg, 0.117 mmol), postassium carbonate (48 mg, 0.351 mmol), and
tetrabutylammonium hydrogen sulfate (40 mg, 0.117 mmol), using a similar process to that
described in example 1. '"H NMR {CDCl3) 8 10.29 (m, 1 H), 8.44 (s, 1 H), 7.28 (m, 1 H), 6.77
15 (m, 2 H), 5.84 (s, 2 H), 5.27 (dd, J = 9.6, 3.6 Hz, 1 H), 4.88 (m, 1 H), 4.56 (m, 2 H), 4.40-4.29
(m, 3 H), 3.89 (m, 1 H), 3.65 (m, 1H), 1.37 (d, J = 6.4 Hz, 3 H)1.26 (m, 6 H). ES™ MS: 522
(M+1).

Example 4: {[(3S,11aR)-8-({[(2.4-Difluorophenylimethyl]amino}carbonyl)-3-methyl-5.7-dioxo-
20 235,711, 11a-hexahydro[1,3loxazolo[3.2-alpyrido[ 1. 2-d]pyrazin-6-viloxyimethyt 2-{[2-

(methyloxy)ethyiloxylethyl carbonate.
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6.8 Hz, 1 H, 5.82(d, J =6.4 H, 1 H, 526 (dd, J = 10, 4 Hz, 1 H),
4.57-4.52(m 4 H), 4.44-4.23 (m 5H, 3.84 (m 1 H, 3.727 (m 2 H, 3.60
(m 1 H, 1.33 (d, J=6 Hz, 3 H. ES+ Ms: 614 (M1). 5b)

([(3S, 11aR) - 8- ({[( , 4- Di fl uor ophenyOnet hyl ] am no} car bonyl) - 3-net hyl -5, 7-di o
X0-

2,3,5,7,11, 11a- hexahydr o[ 1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2- d] pyr azi n- 6-yl ] oxy} ne

thyl 2- hydroxyethyl carbonate. The internediate fromstep (a) (97 ngy,

0. 158 nmmol ) was dissolved in nethanol and 10 w.t. % pal | adi um on carbon (97
nmg) was added under a nitrogen atn@sphere. The mixture was stirred under 50

psi hydrogen for 14 hours, filte&;E 10t hrough celite, and the filtrate was

concentrated under reduced pressure to yield the title conmpound as a white

solid. 1H NWMR (CDC13) 8 10.12 (jﬁ 1H, 843 (s, 1 H, 7.3 (m 1 H, 6.82

(m 2 H, 6.02 (d, J 68HzOlH) 5.90 (d, J = 6.4 Hz, 1 H), 5.29 (dd, J
= 10, 4 Hz, 1H),4.67452(on+ 4.40-4.35 (m 3 H), 423(m1|—|),
401392(m2|—|),379(m 1IH),371363(m2H) 1.41 (d, J= 5.6 Hz,

3 H). ES+ M5 524 (M. Exa

{[(3S.11aR)-8- ({[ (2, 4-0@%0
x02 3 5 N
7,11, 11a- hexahvdro[l 3loxazol

2- Ph h th bonat d L. 00F

AR L N Ry T T R

{[( 3S 1taBprdle (B[7[n@ 0487 mmol) 1b (40 mg, 0.094 mmol) postassium carbonate (39 mg, 0.281

dlfluorgrmﬁ I , 11, 11ahexah

ydro[ 1 x)g E%ﬁdﬁsl %9@ (ﬂ% @8!;%(11%%%8 6O éagdbx%%gw P %%lri Jonat e.

Di beﬁzylprdmeswomat densriogsyih epdromip hof A MVER ¢ tCéJCMQ Wi, t bl).B. 4 xb.Utr i), 332

{[(3S, 13aR) rs(Ehlh2 -6,

25di f | uﬁophgﬁﬁ%ﬁez ) 5 %ﬂn(idh{)% géerZoﬂl;/_{ 583 % J §4 HZ H&I %?(%(dg ,150 9611, 1lla-
), 4.59°(m, 2 H), 4.43-4.27 {m, 5 H), 3931 m1H)37 3.61'(m, 5 H), 3.52 (m, 2 H),

3.35 (s, 3H), 1.38 (d, J= 6.4 Hz, 3H). ES" MS: 582 (M+1).

I
‘Vﬂ?{hyllanlnolcarbonvl) 3-met hvl -5, 7-dio

3, 2-alfovrido[ 1, 2- d] ovr azi n- 6- vl loxvi net hvl

10 Example 5: {[(3S,11aR)-8-({[{2.4-Difluocrophenylimethyllaminolcarbonyl)-3-methyl-5,7-dioxo-
2,3.5.7.11,11a-hexahvydrol 1.3]loxazolol3,2-alpyridof1,2-d]pyrazin-6-ylJoxytmethyl 2-hydroxyethyl

carbonate.

15
a) {[(3S,11aR)-8-({[(2.4-Difluorophenylmethyllaminc}carbonyl)-3-methyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1.2-d]pyrazin-6-yljoxy}methy! 2-
[(phenylmethyl)oxylethyl carbonate. The benzyt protected derivative was prepared from
iodomethyl 2-[(phenyimethyl)oxy]ethyl carbonate (126 mg, 0.374 mmol), 1b (80 mg, 0.187

20 mmol), postassium carbonate (78 mg, 0.562 mmol), and tetrabutylammonium hydrogen
sulfate (64 mg, 0.187 mmol), using a similar process to that described in example 1. *H
NMR (CDCl3} 8 10.21 (m, 1 H), 8.45 (s, 1 H), 7.34-7.25{m, 6 H), .78 (m, 2 H),5.92 (d, J =
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hexahydr o[ 1, 31oxazol o[ 3, 2- a] pyri do[ 1, 2-d] pyr azi n- 6-yl ] oxy} net hyl

2- hydroxyet hyl carbonate (49.4 ng, 0.094 mmol) and tetrazole (79 ng, 1.13
mol ) in dichloronmethane at anbient tenperature and stirred 3 hours.
Addi ti onal dibenzyl N, N-diisopropyl-phosphoramdite (0.08 nL) was added
and the mxture was stirred for 14 hours at anbient tenperature. The
reaction was cooled in an ice-water bath, and m CPBA (130 ng, 0.755 mmol)
was added carefully and the m xture was stirred for 30 nminutes | etting the
i ce-bath expire. 5Sodi umthiosulfate solution was added, and the m xture

BT ackE ), S I, I-UIELOANG, F;&@%&Leg-wot?Hﬁoﬂnymsblm ppaf#e sol uti on

and bri ne over sodi um stU | cat

chr omat ogr Ayt 2T o 5dBd3 BhéML T ) 8.7d dmpd bh $-68<ma £ o33 @s‘é fdly @Ib‘é E§H NVR
(CDCl 3) ;ﬂi%?4 wmpnl H, 8.28 (s, 1 H, 7.35-7.23 (m 11 H, 6.78 (m 2
H, 5.95 (d, J = 6.3 Hz, 1 H, 589 (d, J =6.4 Hz, 1 H), 5. .20 (dd, J = 10,
3.6 Hz, 1 10H), 5.03-4.60(m 3 H, 4.58 (m 1 H), 4.45-4.12 (m 5 H), 3.73
(m 5 H, & ﬁ@a&mw} 81'@[(,2,éﬂ:Di@@orép‘henJl)rﬁet@l]émhib}caﬁaoh&d) 3EBhyMR7-did4- (M-1).  b)

35S, 11aR D fl h th I t hyl -5, 7-di
E)E(E)Z 3, 5a7) f’lS g%ig%ée ;r/’?ﬂrgﬁrf’? %é(?ﬁéélrr‘%[ygxﬁ rgé%)’r %—Xl?ofy}giet@rg; ny6 ygoxyl}
met hyI 2- 1y{phedphonmomeate) theyhtermadiatatate step (1) é9hmdi Gt3 mndinvvat ep a (26 ng,
0.033 mm'g ﬁmﬁyn\s%m bebﬁ%.um%ﬂ%ﬂo@nmw n{@)nﬁésla%qédlmo%nacar bon (26

ng) was ad the reaction was stirred under drogen for 30
m nut es. Th‘émﬁ?&@wpf\m% Tha pisiuegvenstieed Hndss 50 i fyﬁ@%'bwééﬁt%% diferghder

reduged pr@gsigrecelie, émdethélfntraié viidstcb@ce‘ﬁﬁﬁitﬁ@t!ﬁﬂiar@&iu@ed/\ﬂﬁ}biﬁreﬁt@yiedi thd file NVR

706 (m 1 Sapotgitzb gt RV gty te” ofl ol g Ty 575

(dd, J = 9.682 (o, 2 Hhizs.0d(dt) = 5181821(Hm590td)J-16e5132(1rﬂ1) 228{dd, 4=34; 4H1,61 (m 4
2?3’4 ?M?? 3|'84 553 ()3 1P 498458 (nl sl 4,33 6R A, 4 313.8 f2 13 o (WEFP T VB

{1 (3S, 11aR)&78-C(§C’[(n2 244)Di £ (o ah@e Ryl 3 MetEs/ IMSind24dMedk bony 1) - 3- et hyl - 5, 7-di
0X0-4

252, ? 5,7,11, 11a- hexahydro[ 1, ?E)]oxazol o[ 3, 2-a] pyr| do[l 2-d] pyrazin-6-ylioxy}
met hy| ui.*v 45 nHaRd dak --.I'{u.‘ ¢ AR GHI dr oxi de
(]9 ??(?523@7414 AAEBbxahdd na:ﬂbb@@usrsszoé]wridom)z-dv@L d@ubﬁrrﬁmw ge to a solution
o] 11aR) - 8- 4

di fl uoréB%Q}@%ué h§'§ﬁﬂ‘?u?1§§?q88"$.°‘fum'sa—ltret hyl - 5, 7-di oxo- 2, 3, 5, 7, 11, 11ahexah
ydro[ 1, 3loxazol o[ 3, 2- a] pyri do[ 1, 2- d] pyr azi n- 6- yI]oxyInethyI

2- (phosphonooxy) et hyl 30car bonat e prepared as described in step b (266 ny,
0.441 nmol) in ethanol at 0 C and t¥e Qn,)oture was stirred 1 hour letting
the ice bath expire. The m xture was YT turated with di ethyl ether and the
solids were collected by vacuumfilteration to yield the title conpound as
an orange solid. . 1F1 NWR (DI\/BOdG) 10.27 (m 1 H), 8.58 (s, 1 H, 7.42
(m 1 H, 7.24 (m 1 H, 7.07 (m 19 ,578(m1H),563(m1H),5.39
(m 1 H, 480 (m 1H, 4.54 (m 32406(m 4 H, 3.80-3.60 (m 3
H, 3.40 (m 1 H under DVSO, (Q J = 2 Hz, 3 H. ES* M5 604

(Mr1) .
F oA N,@
\©:/N S N\/}\O
H
O

a) 2-({Bis[(phenylmethyl)oxyjphosphoryl}oxy)ethyl {[{35,11aR)-8-({{(2,4-
difluorophenyl)methyijamino}carbonyl)-3-methyl-5,7-dioxo-2,3,5,7,11,11a-

prghan ‘=~.~.. 0 o Mete

20

hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-yljoxy}methyl carbonate. Dibenzyl N,
N-diisopropyl-phosphoramidite was added to a mixture of {[{(3S,11aR}-8-({[(2,4-
25 difluerophenyl)methyllamino}carbonyl)-3-methyl-5.7-dioxo-2,3,5,7,11,11a-
' hexahydro[1,3]oxazolo[3,2-a}pyridof1,2-d]pyrazin-6-ylloxy}methyl 2-hydroxyethyl carbonate
(49.4 mg, 0.094 mmol) and tetrazole (79 mg, 1.13 mmol) in dichloromethane at ambient
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Exanple 7:

{[(3S,11aR)- 8- (f R2, 4-Di f| uor ophenvl ) net hyl | am nol car bonv0- 3- net hyl -5, 7- di ox
052, 3,5,7, 11, 11a- hexahvdr of 1, 31oxazol o[ 3, 2-al pvrido[ 1, 2-d] ovrazi n- 6-yl | oxvl
met hvl 3- hvdroxvpropyl carbonate. *LN--1> 0 H No HN a)

{[(3S,11aR)-8- ({[ (2, 4-Di fl uorophenyl ) net hyl ] am no} car bony1) - 3-net hyl -5, 7-d
0XO-

102, 3, 5, 7 11, 11a- hexahydro[ 1, 3]oxazolo[3 2-a] pyrido[ 1, 2-cfl pyrazin-6-ylioxy
Inethyl [ (phenyl met hyl ) oxy] prop¥ carbonate. The title conpound was

pr epar ed .W@S%ﬂy?éwstw@éérfm%g Adgl %@@én‘ﬂiP"‘é‘zi'Wr“b?HSPFHOF%YiPB‘E’FF’BO"aT'déﬂ mol ),
IOSIone; hyl (038 &(pf&wgﬁﬂ;i%ﬁm&@mw&%yhhrﬁ@rfmd olrs(ad adBRnt t@maérarmrmld)

potassi um al e n

o fot e (1 g a0ghaeb el franlik i 800 5ESL R BRI 09T
Hz, 1 H) 8@ cesfullf abf) the idbre-wap. sBded for 3Gmidules (18R the @e—bath(em)lr@ H) 5.92

S,d65§- 4 55‘6 iur%tﬂ_gsufétegauﬁ& wa]sa@dlg_ﬁ '3?’10! tHJe M}Mrém%%((rgaedw g 82 (8d|(;|z 1H),

J=12. 2, 10d|ghlp@me§1ap§ waghsg@w@wdlu‘gn-tgogbor@tegsqhﬁlon qncj.}yrmeg,argfgirl@g oVE=6. 2 Hz, 2
H, 2. 04- dodiZn 6Mate? AllificatiodBy §ifba obFéhrémitagraphytdifords® the tMB.coPB&unaMs 1) - 20

{f(ss 11ar5gtees (e8va- i MMRICEH Ay B Ry I Faf 3P B b SR Ty2Mdt WY - 5, 7- di o
X02,3,5,7, 6181&132 Rexaaydriof 4.4 3z0x 8z, @.89 (3, 2= adpir i dig[51202dd]py t@BiaHH1y] | oxy}

thyl 3- | { ti
ety 5 S ER AR, CaThINaLE, 1hcSOLil SRS B LR i o st ep
hydr ogenat (cbd =4 BB ) BSIMher8grsénce of 10% 25pal | adi um on charcoal (1.0

g, Degussa type). After 3 hours the reaction vessel was purged with
ni trogen, catalyst renoved by filtration throu%h celite, and the filtrate

concent r at BHIES. dpFhedE2 4D fusmpbanyredydemaoicaanor @Ryl 1i8%&ol i d. Thi s
material wag mwmck%iahyurdmmamo ErhylridreL-alpgraaind-Bbkyymedyh-t h addi tion

of qur OXi ”%osp%nooxy%y?oarbona% Efnte;rrrbeedlarte r(l)Jnln %{ep% {26 mg, 0.033 mmal), was
dissolved in methancl, and 10 w.1.% palladium on carbon {26 mg) was added and the
reaction was stirred under 1 atm hydrogen for 30 minutes. The mixture was filtered
through Celite and concentrated under reduced pressure to yield the title compound as a
white solid. "H NMR (DMSO-ds) 8 10.26 (m, 1 H), 8.58 (s, 1 H), 7.40 (m, 1 H), 7.21 (m, 1

20 H), 7.06 (m, 1 H), 5.79 (d, J=64 Hz, 1 H),5.33(d, /= 6.4 Hz, 1 H), 5.36 (dd, /=9.6, 3.2

Hz, 1 H), 4.82 (m, 1 H), 4.53 (m, 2 H), 4.34-4.16 (m, 4 H), 4.08-3.94 (m, 3 H), 3.63 (m, 1
H), 1.25 (d, J =6 Hz, 3 H). ES" MS: 604 (M+1).

c¢) {[(38,11aR)}-8-({[(2,4-Difluorophenytmethyllamino}carbonyi)-3-methyl-5,7-dioxo-

25 2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyridof1,2-d]pyrazin-6-ylJoxytmethyl 2-
(phosphonooxy)ethyl carbonate mono-sodium sall. Sodium hydroxide (0.44 mL, 0.44
mmol, 1 N agueous solution) was added dropwise to a solution of {{(3S,11aR}-8-({[{Z,4-
difluorophenyl)methyl]lamino}carbonyl)-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[ 1,2-d]pyrazin-6-ylJoxytmethyl 2-(phosphonooxy)ethyl

30 carbonate prepared as described in step b (266 mg, 0.441 mmol) in ethanol at 0 °C and the
mixture was stirred 1 hour letting the ice bath expire. The mixture was triturated with
diethyl ether and the solids were collected by vacuum filteration to yield the title compound
as an orange solid. . 'H NMR (DMSO-dg)} 8 10.27 (m, 1 H), 8.58 (s, 1 H), 7.42 {m, 1 H),
7.24 (m, 1 H), 7.07 {m, 1 H), 5.78 (m, 1 H), 5.63 (m, 1 H), 5.39 (m, 1 M), 4.80 (m, 1 H), 4.54
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white suspension was stirred overnight at RT. The solid was coll ected by
vacuum filtration and dried under vacuumto afford the title conpound (1.09
g, 94% as a fluffy white solid. 1H NWR (400 MHz, CDClI 3) 6 ppm 10.14 (t,
J=5.6 Hz, 1 H, 8.41 (s, 1 H, 7.36 - 7.27 (m 1 H, 6.84 -6.73 (m 2 H,
5.93 (d, J=6.7 Hz, 1 H, 5.85 (d, J=6.7 Hz, 1 H), 5.27 (dd, J=9.9, 53.7 Hz,
1 H, 4.65- 4.51 (m 2 H, 4.45 - 4.25 (m 5H, 3.91 (dd, J=12.1, 10.1

Hz, 1 H, 3.74 (t, J=5.8, 2 H, 3.65 (dd, J=8.1, 6.8 Hz, 1 H, 1.96 - 1.83

(m2H),137(d J=6.0 Hz, 3 H; ES+I\/B 538 (Mtl). Exampl e 8:

{[(33 llaR) fI nal hy 5, 7-di ox

0102, 3, 5, % g%1exa ’f‘vﬁ%?%@% %@%ﬁp@rl g%[%%odﬁ%g&azﬂln 6- vhoxv

i met hyI 3 SZ(Uh(ﬁs*tbhcﬁ‘fo(M&l)WdMﬂ) car bonat e nono-sodiumsalt. 15a)

3- ({Bi s[ (phenyl met hyl ) oxy] phosphoryl | oxy) propyl {[(3S, 11aR)-8-({[(2, 4-

di fl uorohen Omet hgl I am noI car bonyl 3 rreth I-5 7-di oxo 2t3 5,7,11, 11ahexah
BXINPEA]: 12,2 ] & I s ; :uLJ. UQTOP I/ 418 hills < Hi 40

ydro[ 1, kg v v
Accorsdi |@,59,132§ bfar§drol1,3loxazolo[3.2-a rldo1 2-d)pyrazin-6-ylJoxytmethyl 3-

{[(3S, 1%a§g 8-§§1%254-gifluorophenyl)nethyl]aninolcarbonyl) 3-nmet hyl -5, 7-

di oxo-2 > 4o ahydr o[ 1, 3] oxazol o 3, 2-a] pyri do[ 1, 2-d] pyr azi n- 6-yl
oxyl net hyl 3 20hydr oxypropyl carbonate (0.400 g, 0.744 nmol) was converted
to the title conpound in 9396a|eld using tetrazole (0.313 g, 4.47 nmol),

di benzyl N, N-diisopropyl - phghip dlte (0.771 g, 2.23 mmol), and m CPBA
(0.642 g, 3.72 mol ). 1F1 N ME, oDl 3) 5 ppm 10.17 (t, J=5.6 Hz, 1
H, 8.33 (s, 1 H, 737- @24( 11H) 6.83 - 6.72 (m 2 H), 5.92 (d,
J=6.6 Hz, 1 H), 5.85 , 521(dd, J=9.9, 3.7 Hz, 1 H),
5.05 - 4.92 (m 425H)0465N 1(m "2 H), 4.40 - 4.01 (m 7 H), 3. 80
(dd, J=12.1, 10.1 Hz, 9(dd J=8.6, 7.0 Hz, 1 H), 2.09- 1.88(m 2
H, 1.31 (d, J=6.2 Hz, ;ES+I\/|S 798(MF1). D)

{[(3S, 11aR) - 8- ({[ (2, 4- D|
0x02, 3,5, 7, 11, 11a- hexah

—

1av ophenyl ) et hyl ] am nol car bonyl) - 3- net hyl -5, 7- di
[ 1, 3] oxazol o[ 3, 2-a] pyrido[ 1, 2-d] pyrazi n-6-yl | oxy
| met hyl 3- (phosphonooxy)propyl carbonate. A solution of the internediate
fromstep a (0.544 g, 50.%682 nml) in 40 nL of nethanol was subjected to

gyg :) oggnﬂ] 20038, 1 B8R 43\3/{{6[ (2, mDmh@o;ﬂ{e@ﬂ@ﬁ&ﬁyl}éfnmbﬁ%dﬁﬁylpﬂ-n%@;y?g:? dﬁ&@?egbedA}; ; er
P on 2l npradon B eRor B A e sy B ahecs ot
reduced pr dpbeamngmdtoylmk§]omnodyltchdobate | Téhe:mepaonnpmr(d@va&%ep@red%%%a&ka white
588 AR R e Rey b, L0 1
5.38 (dd, J&beyimeghytorgpropyl e ot 3. %Ad@j%ﬁﬁmzol po@swm@arbgznaif; (1.97 8 (s, 2
H, 4.41 - 4430nBn ard ié)rablﬁyla?rﬁmon.ém drodan iirkilk(1.90 §%.83 ,%m%m LM Ahﬂo 3.72
YR <T5CJM;&"2 co?cb%ppm%m% M5 21D 1 iy %-“f((s 1), 755 V%0 o d Dy, 653 5 A5 618

{[(3S, 11aR)(m82(—|{)[5(§2(4 Bista " ridpheay [d oed. &1k A, 6ab ¢dd, beh$,13.8 Bz methyl - 5, 7- di
0XO-

2,3,5,7,11,1%4 ex‘a‘hyzé*ﬁb‘t-i?%“]ox&zo? oY T R, S Ay AN By ] oxyl e
thyI 3- (ptﬁd@dﬁ@nﬁ@ﬁy?ﬁﬁ'@pyﬁ Grbrat @ Hroh b). S8 -uhPSa. 2. H)TH 34 (G UFe.2 ed
suspensi on 1§f sted NieEdhaf)e fromstep b (0.389 g, 0.630 mml) in 25 nlL
of water was added sodi um bi ¢arbonate (53 ng, 0.630 nmmol) dissolved in 3 nL
of witer. The solid slowy dissol ved

b) {[(35,11aR)-8-({[{2.4-Difluorophenyl)methyljlamino}carbonyl)-3-methyt-5,7-dioxo-
2,3,5,7,11,11a-hexahydro{1, 3loxazolo[3,2-alpyrido[1,2-d]pyrazin-6-y|Joxytmethyi 3-
hydroxypropyl carbcnate. A sclution of the intermediate from step a {(1.35 g, 2.15 mmol} in
40 mL of 1:1 THF/MeOH was subjected to hydrogenation at 85 psi in the presence of 10%
25 palladium on charcoal (1.0 g, Degussa type). After 3 hours the reaction vessel was purged
with nitrogen, catalyst removed by filtration through celite, and the filtrate concentrated to
dryness at reduced pressure to afford a white solid. This material was suspended in 10 mL
of ethyl acetate and stirred with addition of approximately 60 mL of hexane. The resulting
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20affording a slightly turbid |ight yellow solution. The aqueous sol ution
was filtered through celite and the filtrate concentrated to approxi mately
10 nL by rotary evaporation. The solution was then stirred while 50 nL of
Et OH was added dropwi se via addition funnel over 10 minutes. A white
suspensi on was produced that was stirred at RT for 1 hour. The solid was
collected by filtration and dried under vacuumto afford the title conpound
(0.27 g, 2567% as a white pomder 1H NMR (400 MHz, D20) 6 ppn18 33 (s, 1
H, 7.24 - 7.13 (m 1 H), 6.84 - H) ,

5.41 (d, Jw@te?“ﬂ%ens'f” 2y 53’5"%5’30"(9%9” ?JLPl%rqlhe %F%WF&CO%ECW by ‘@CB%”('E(H“O“J 12. 4,
3.6 Hz, 1 #&d driéd 38ddrsacidintHb,afférdIRe titledotPoi(ra ( mgrg) 94%) b fufig wBide §oid. 2 H),

IR L %la@@fﬂ@é%ﬁﬁﬁﬁ 0 a8t B ity @A 2

{113S, 11aRy) 8481 6734mDR H) Lﬁoeao(phawcnmwlfp&fpﬁmd#a;éﬂbownwz{dmmm 5. 7- di ox
02,355, 7, 147;%a1n %ydzrﬂ'&?’b%a%% &%5%1%' éwg&ﬁlﬂmdﬂ UH%‘ mp@ vi | oxyl me

thyI 4 nitro car bonat é yl carbonat e.

N- et hy| n%?'bﬁohfm‘?e A1) 38519, Ji&ﬁ §48 Frerdh - G\;ﬁé é&éé'a %Hbﬂﬂ é% 804181 ut i on
of 4-nitrophegomst 43b@-g). 11. 24 nmol ) in dichl oronet hane 5at 0C, followed
by dropwi se addition of chloronethyl chloridocarbonate (1 nL, 11.24 mol)
and the m xture was stirred for 14 hours at anblent tenperature The
react i oBxamde di [[(88ed aR-84d[ (4t Diflwrandieoy! Bt 3

di clyh or ouRi hpney, mgm;%f&amﬂe@gm&w S SAIDIRR i e, and i ed
over sodrunrsulfate to yrTel trtre conpound as a yertowoil. 11-1 NWR
( CDCl 3) {zhog pHRrapYgarbopale £ 82 (s, 2 H. 10 b) |odomnethyl
4-ni trophenyl carbonate. Chloronethyl 4- nltrophenyl carbonate (2.47 g,

10. 67 mol ), sodiumiodide (1.76 g,,11.73 nmol) were suspended in acetone
and heated overnight at 45 C. The el gw suspension was allowed to cool to
anbi ent tenperature, concentrated udddr reduced pressure, diluted wth

wat er and aqueous sodlun1th|osulfaizrjESextracted wi t h di chl or onet hane,

washed with brine, dried over sodiuprsul fate, and concentrated under
reduced pressure to give the title, onpound as a clear yellowoil. 1H NWR
(CDCI3) 8 8.30 (dd, J =7.2, 2.4 ﬂg , 7.42 (dd, J =6.8, 2 Hz, 2 H),
6.06 (s, 2 H. «c¢)

{[(38 11aR)-84{[ (2, 4- D'fluorophehyﬁhﬁghylIanlno}carbonyl) 3- et hyl -5, 7-di ox

202,3,5,7,11,11a-hexahyii:!1,a]o azdl of3N2- a] pyri do[ 1, 2- d] pyr azi n- 6- yl ] oxy}
met hyl 4- nitrophenyl ca ‘ B~mitad ophenyl carbonate derivative was
prepared from (3S, 1la R)-N-[(2 4-diflHuorophenyl)m ethyl]-6-hyd

roxy- 3-net hyl -5, 7-di oxo-2, 3,5, 7, 11,

1llahexahydr o[ 1, 3] oxazol o[ 3, 2-al pyri do[ 1, 2-d] pyr azi ne- 8- car boxam de sodi um
sal ti5(50 ng) 3-@8ibﬂ(ﬁhem§m1e)hyl)bWﬁQiH@W!}oﬂy)ﬂi\bbwQIHEEﬂWR)ﬁqn@mnate (76 ngy, 0.234

ng'rzjé eﬁOtS (?c':é‘ﬁ% e{@gnef@‘ﬁgﬁtm%ic%‘%%nﬂ?&m%th%?—% 7Rb)2 5 4094 4gL.r abut yl ammoni um

hexahydrof1,3]oxazolo[3,2-alpyrido[1,2-dpyrazin-6-yl]joxyymethyl carbonate. According to
example 8, {{(35.11aR)-8-({{(2,4-difluorophenyl}methyllamino}carbonyl}-3-methyl-5,7-

dioxo-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-alpyrido[1,2-dipyrazin-6-yljoxyimethyt 3-

KON

20 hydroxypropyl carbonate (0.400 g, 0.744 mmol) was converted to the title compound in
93% vield using tetrazole (0.313 g, 4.47 mmol), dibenzyl N, N-diisopropyl-phosphoramidite
{0.771 g, 2.23 mmol), and m-CPBA (0.642 g, 3.72 mmol). 'H NMR (400 MHz, CDCl;) §
ppm 10.17 (t, J=5.6 Hz, 1 H), 8.33 (s, 1 H), 7.37 - 7.24 (m, 11 H), 6.83-6.72 (m, 2 H), 5.92
(d, J=6.6 Hz, 1 H), 5.85 (d, J=6.6 Hz, 1 H), 5.21 (dd, J=9.9, 3.7 Hz, 1 H), 5.056-4.92 (m, 4

25 H), 4.65 - 4.51 (m, 2 H), 4.40 - 4.01 (m, 7 H), 3.80 (dd, J=12.1, 10.1 Hz, 1 H), 3.59 {dd,
J=8.8, 7.0 Hz, 1 H), 2.09 — 1.88 (m, 2 H), 1.31 (d, J=6.2 Hz, 3 H); ES* MS: 798 (M+1).
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mmol) in a manner simlar to that described in exanple 1, step c. The
conpound was isolate as an inpure mxture that was carried on w thout

further purification. 1H NWVR (CDCI3) 8 10.17 (m 1 H), 8.16 (s, 1 H), 8.28
(m 2H, 7252 (m 2 H, 7.3 (m 1 H, 679 (m 2 H), 6.04 (d, J = 6.8 Hz,
1 H, 559 (d, Jr 6.8 Hz, 1 H, 5.32 (dd, J = 9.6, 3.6 Hz, 1 H), 4.6 m

.60 (
2 H, 4.45-4.36 (m 3 H, 33.95(m 1H, 3.7 (m 1 H, 1.40 (d, J =5.6
Hz, 3 H. ES + M5: 601 (Mrl). SExanple 10:
i nsi

2,3,5,7,11, 11a- hexahvdr o[ 1, 3] oxazol o[ 3, 2-a] pvri do[ 1, 2-d] pyr azi n-6-yl | oxv}ne
thyl 2- PW KRS e eHild2. “Bieaehesy)metndiamincicagsnu-Boretien-5. 7-dioxo-
R3

S, 11aR , : hyl
g 35, oio) -2833&%[16Zaé’cn@ua%y&rer1?r§;%w$[é@%t%§g&£[g@g &z@f@qw}})ﬁw d%/pyraﬂ e

_yl I oxyl n”et(ﬁ’ﬂPPp'lP”HP’EVPR‘SB%ﬁ?[PO pidhe piprmgdiaty OPFrﬁS‘FF)a{Orﬁ 4detonitril e
(10 mL) wa9.eaddedolPin 4pwili dlnlit}ﬂhametmbjeé@d @lhyakagefatibA Gt BFpdi )n the i et hyl am ne

(0.06 i, Oreggncetmmh')/o I%p%n (%g?éxn(éf(i(f r&g)am raohours thE reacglo Yessel&.ra%u' L nt m xture

was stirred queous wor 9urﬁur| fication
by rever sewihagwgéplcetalybfremdesit iyfidtration tmougbmrphjesr&mddse fiitrede ToPRentedted tphi ch was

ded I d
3?.5 ggnoger 'd@gglésﬁ%] rés?c&flagﬁ[ﬁ@aﬁe ?cﬁé?fo\’@t’ﬁ@ﬁﬁle Xéﬂrﬁd&ué‘rﬂﬂﬁ@éﬁl §9ﬁ! mm.%mnat e an

Purification ronrato raphy

b deq C haTRMA 0B BiHrGRAOBED RPUNEES (it 43 H7 A D85 - BOTGnTs (m 1
H), 18. 53 (b, 5l7RQ, F=c% BzHzw), §.680d, LB6.381z( $H),5.39) (dd, =69, § mHz11 H), 4.66.46 (d, J

e iy B 1ﬁ>64i%'%¢a%9¢é{” 453*%'{4?152'3%5?@5 Tyadpi b %&%9& .

4 37- 424 ( it 3HH):3 723- 863 (rm1 H), BT ~3.8AME H), H5 (417340 izl 3 H)-ES' M8; 613 H) ES+

MB: 571 (th,l 4y 25Exanpl e 11:
{1(3S, 11aR)- 84){ 1(2, 4-Di fl uorophenvl ) net hyl | am nol car bonvl) - 3-net hyl-5, 7-di o
X0-

2,3,48, 7,114 H@éﬂ%ﬁb%dﬂ@[ﬂm@A&es@fzeaymﬁe%hﬁ]aaqhr@yda%«alb\léa%e@l{ypymzdxa: 6-vl] oxyl ne
t hyI 2 ( 2 02X305 %-11 1[?Wr1exa'hydrge4 r&Tt;[xggolo[g %r p%/ﬂat[(?Z -d]pyrazin- é) vlloxytmethyl 3-
(phosphonooxy)propyl carbonate mono-sodium salt. To a stirred suspension of the
intermediate from step b (0.389 g, 0.630 mmol) in 25 mL of water was added sodium
bicarbonate (53 mg, 0.630 mmol) dissolved in 3 mbL of water. The solid slowly dissolved
20 affording a slightly turbid light yellow solution. The agueous solution was filtered through
celite and the filtrate concentrated to approximately 10 mL by rotary evaporation. The
solution was then stirred while 50 mL of EtOH was added dropwise via addition funnel over
10 minutes. A white suspension was produced that was stirred at RT for 1 hour. The solid
was collected by filiration and dried under vacuum to afford the title compound (0.27 g,
25 67%) as a white powder. 'H NMR (400 MHz, D,0) 8 ppm 8.33 (s, 1 H), 7.24 - 7.13 (m, 1
H), 6.84-6.71 (m, 2 H), 5.62 (d, J=6.9 Hz, 1 H), 5.41 (d, J=6.9 Hz, 1 H), 5.33 (dd, J=10.1,
3.7 Hz, 1 H), 4.52 (dd, J=12.4, 3.6 Hz, 1 H), 4.38 (s, 2 H), 4.32-4.19 (m, 2 H), 4.16 - 4.03
(m, 2 H), 3.98 (dd, J=11.8, 10.6 Hz, 1 H), 3.76 - 3.58 (m, 3 H), 1.84 - 1.71 (m, 2 H), 1.18 {d,
J=6.0 Hz, 3 H); ES™ MS: 618 (M+1).
30
Example 9: {[(3S.11aR)-8-({[(2.4-Difluorophenyl)methyllaminoc}carbonyl)-3-methyl-5.7-dioxo-
2.3.5,7.11,11a-hexahydrof1, 3loxazolo[3.2-alpyrido[ 1.2-dIpyrazin-6-ytloxyimethyl 4-nifrophenyi

carbonate
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The title conpound was prepared from{[(3S, 11aR)-8-({[(2, 4-

di f1 uor ophenyl ) net hyl ] am no} car bonyl) - 3- net hyl -5, 7-di oxo-2, 3,5, 7, 11, 11a-
5hexahydr o[ 1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2-d] pyr azi n- 6-yl ] oxy} met hyl

4-ni trophenyl carbonate (50 ng, 0.83 mmol),

1- (2- hydroxyet hyl ) - 2-pyrrolidi none (9 pL, 0.083 mmwol ), triethylamne (35
pL, 0.250 nmol), and DVAP (10 ng, 0.083 nmol), in a process simlar to that
described in exanple 10. Purification by silica-gel chronmatography and
reverse-phase hplc afforded the title conpound as a white solid. 1H NWR
(CDCI3) 8 10.28 (m 1 H-~45 (s, 1 10H), 7.32 (m 1 H), 6.80 (m 2 H),
5.93 (d, J =6.8 H, 1 H,s58)(d, J =6.4H, 1H, 528 (dd, J= 10, 3.6
Hz, 1 H, 4.64-4.23(m 8 H, 394 (m 1 H, 3.68-3.50(m 4 H, 2.42(t, J =
8 Hz, 2 H, 202 (m 2 H, 1'037Ok(d’ J =6 H, 3 H. ES+ Ms: 591 (MH1).

Exampl e 12: o ©

{1(3S, 11aR1- 8- (11( 2, 4-/A er rt%hyl | am nol car bonyl ) - 3-net hyl -5, 7-di
oxo0l152, 3,5,7, 11, 11a- hex raf 1,3] 2(%% 013, 2-al pyridol 1, 2-dl pyrazin-6-yllo
xyl met hyl 244- norpholin t Ryl carbpfate hydrochloric acid salt. F O
N O

20{[(3S,11aR)-8-({[ (2, 4- D fl uor ophenyl ) net hyl ] am no} car bony1) - 3- net hyl -5, 7-
di oxo- :
2,3, 5,7, 1121 THORERM AP EPRNesy R8RS BBty SARRe I 24 d ) B2 y1 ] oxy) e
t hyI 2- (4 wa® aqided|droppligeed bysbilutar dfdrrdt ephbyad (08thg,drli2d naeél Hin sigchtoronTdieanei t | e
conpg und \A@tSO"B!’]%FP&Fe%CLyfo%HWise addition of chloromethyl chloridocarbonate {1 mL, 11.24

mmol) and the mixture was stirred for 14 hours at ambient temperature. The reaction was

diluted with citric acid solution, extracted with dichloromethane, washed with agueous

sodium bicarbonate, brine, and dried over sodium sulfate to yield the title compound as a

yellow oil. 'H NMR (CDCl3) 8 8.29 (m, 2 H), 7.40 (m, 2 H), 5.82 (s, 2 H).

10
b) lodomethyl 4-nitrophenyl carbonate. Chloromethyl 4-nitrophenyl carbonate (2.47 g,
10.67 mmol), sodium iodide {1.76 g, 11.73 mmol) were suspended in acetone and heated
overnight at 45 °C. The yellow suspension was allowed to cool to ambient temperature,
concentrated under reduced pressure, diluted with water and aqueous sodium thiosulfate,
15 extracted with dichloromethane, washed with brine, dried over sodium sulfate, and

concentrated under reduced pressure to give the title compound as a clear yellow oil. 'H
NMR (CDCls) 8 8.30 (dd, J=7.2, 2.4 Hz, 2 H), 7.42 (dd, J = 6.8, 2 Mz, 2 H), 6.06 (s. 2 H).

¢} {[(3S,11aR)-8-({[(2,4-Difluoropheny)methyllamino}carbonyl)-3-methyl-5,7-dioxo-

20 2,3,5,7,11,11a-hexahydro[1, 3loxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-yljoxy}methyi 4-
nitropheny! carbonate. The nitrophenyl carbonate derivative was prepared from
(3S, 11aR)»-N-{(2,4-difluorophenyl)methyl]-8-hydroxy-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-alpyrido[1,2-d]pyrazine-8-carboxamide sodium salt (50 mg,
0.117 mmol), iodomethyl 4-nitrophenyl carbonate (76 mg, 0.234 mmol), potassium

25 carbonate (49 mg, 0.351 mmol), and tetrabutytammonium hydrogen sulfate (40 mg, 0.117
mmol) in a manner similar to that described in example 1, step ¢. The compound was
isolate as an impure mixture that was carried on without further purification. 'H NMR
(CDCl) 8 10.17 (m, 1 H), 8.16 (s, 1 H), 8.28 (m, 2 H), 7.52 (m, 2 H}, 7.34 {(m, 1 H), 6.79
{(m, 2H), 6.04 (d, J=6.8Hz, 1 H), 559 (d, J=6.8 Hz, 1 H), 5.32 (dd, J=9.6, 3.6 Hz, 1 H),
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{[(38 11aR) 8-({[(2, 4- d|f|uorophenndethyI]anlno}carbonyl) 3- nethyl 5,7-dio
xo02, 3,5, 7,11, 11a- hexahydro[ 1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2-d] pyrazi n-6-yl ] oxyl
nethyl 4- nitrophenyl carbonate (121 ng, 0.202 mmol),

2- (4-nor phol i nyl ) et hanol (excess), triethylamne (0.08 nL" 0606 nmol), and
DVAP (50 ng, 0.400 mmol ), in a process simlar 5to that described in
exanple 10. Purification by silica-gel chromatography and reverse- phase
hpl c, followed by an aqueous sodi um bi carbonate wash afforded the title
conpound as a white solid. Internediate prepared as descri bed above (33 ng"

0. 056 nnDI) S a C th. A1l
nor mal hydﬂbch érﬁﬁ ﬁ%?%gg J?%gﬁggdm gﬂ%%ﬁﬂwa ggdgﬁ}@rgp&?iﬂgan t he
reaction wdS M$:r8dM3Thours at anbi ent 10tenperature. The mixture was
cooled to OC and triturated with diethyl ether and the solid was collected
by vacuum filtration. Recrystanzation from a nethanol/di chl oronet hane/ et hyl
acetate mxture afforded the title conpound as a white crystalline solid.
1H NeR (mmm -m:é&iw@@@uﬁ)z ﬁomoorbahe(nm)méihhﬂamur&}c&lbdnsal)31nehhv: 57-didkoft m 1
J

3. 65 (mQﬂEMﬂMEBmHEl&J$& (m 3 FD 3. 06 (n1 1 H) 2.70- 2 50 (m 3 H, 1.32
(d, J =6.4 Hz, 3 H. ES + Ms: 593 (M+l). Exanple 13: Phenvi net hvl
({11{1138,1 1aR)-8-({112,4-dif|uorophenvbnethylIaninolcarbonvl)-B-
met hyl -5, 7-di oxo-2, 3,5, 7, 11, - hexahydr o[ 1, 31oxazol oi 3, 2- al pyri doi
, 2-dl pyrazi n-6- 20vlioxyl ne | 1 oxyl car bonvl | oxv) acet at e. The title
conmpound was prepared from phenyl et hyl
25(ffli odonmet hypoxy] car bonyf f oxy)acetate (819 ng, 2.34 mol), | b (500 ng,
1.17 mml ), postassium carbona (485 ng, 3.51 mmol), and
t et rabut yl anmoni um hydr ogen sulfhge 397 nmg, 1.17 mmol), using a simlar
process to that descriped in exampl ell. /1H NVR (CDCI3) 8 10.18 (m 1 H),
8.36 (s, 1 H, 7.34-7.2 6 \.E (m 2 H, 598 (d, J =6.8 Hz, 1
H, 5.85(d, J= 6.4 Hz, 1 ¥, =10, 4 Hz, 1 H, 5.15(s, 2 H),
4.66(s, 2 H, 4.60(m 2 H), ' 4.39- 4. 23 (n1 3 H, 3.88(m 1H), 3.64(m 1 H),
1.35,(d, J=6.4 Hz, 3 H. ES + M. 628 (M+1). 5Exanple 14:
(FL(Y1(3s 11aR) - 8- ({[ (2
4- Di f| uor ophdial solmtiomgl {[(aPdt helR )taiiordiiior8phrayibrygthBlaminotcarbonyl)-3-methyl-
di oxo-2, 3, 5577?[3»1&%% Wﬂ%%&&#y&réﬁ%%%‘oﬁi@a]%yrﬁieﬂyi a]ggfaén% yibRYma{in- 6-

I

V[onylnetgy oxyl'carbonyl| oxv)acetic ac
ni ophenyl carbonate (88 mg, 0.146 mmol} i m acetomtnle (10 mL) was added 2-

pyridinylmethanol (0.01 mL, 0.146 mmol} triethylamine {0.06 mL, 0.439 mmol) and DMAP
15 (18 mg, 0.146 mmol). The resultant mixture was stirred at rt for 3 h. Standard aqueous

workup followed by purification by reverse-phase hplc afforded the title compound as the
TFA salt which was suspended in dichloromethane and washed with aqueous sodium
bicarbonate and dried over sodium sulfate. Purification by silica-ge! chromatography
yielded the title compound as a white solid. "M NMR (CDCl3) 8 10.16 (m, 1 H), 8.53 (d, J

20 =48Hz 1H),838(s,1H),765(m,1H),7.46(d, J=8Hz, 1H),7.32(m, 1 H), 7.19 (m,
1H), 6.76 (m, 2 H), 5.97 (d, J=6.8 Hz, 1 H), 5.87 (d, J= 6.4 Hz, 1 H), 5.31-5.25 (m, 3 H),
4.56 (m, 2 H), 4.37-4.24 (m, 3 H), 3.89 (m, 1 H), 3.64 {m, 1 H), 1.34 (d, J=6 Hz, 3H). ES"
MS: 571 (M+1).

25  Example 11: {[{35,11aR)-8-{[(2.4-Diflucrcphenyhmethy(laminolcarbonyl)-3-methyl-5, 7-dioxo-
2.3.5.7.11.11a-hexahvdrol1,3]oxazolo[ 3, 2-alpyrido[ 1.2-d]pyrazin-6-vijoxyimethyl 2-(2-0x0-1-

pyrrolidinyl}ethyl carbonate.
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o

NV 10 a)

{[(3S,11aR)-8-({[ (2, 4-Di fl uor ophenyOnet hyl ] am nol car bonyl) - 3- net hyl -5, 7-

x02, 3,5, 7, 11, 11a- hexahydr o[ 1, 3] oxazol o[ 3, 2- a] pyri do[ 1, 2- d] pyr azi n- 6-
oxyInethyl)oxylcarbonylony)acetic acid . Phenyl net hyl

{[({[(3S,11aR) -8-({[(2, 4- _

di f1 uor ophenyl ) net hyl ] am nol car bonyl) - 3- net hyl -5, 7-di oxo-2, 3,5, 7, 11, 11a-

15hexahydro[ 1, 31loxazol o[ 3, 2-a] pyri do[ 1, 2-d] pyrazi n- 6-yl ] oxyl net hyl ) oxy] carb

onyl | oxy) acetate (prepared as described in exanple 17) (247 ng, 0.394 mol)

10 w.t. % pal |l adium on carbon (190 )y were stirred in an ethyl acetate/

met hanol m xture under 1 atm hydrog&n{at mosphere for 30 minutes. The

reaction was filtered through cehj e and concentrated under reduced

pressure to yield a white solid. [ H NNR (CDbCl3) 8 10.28 (m 1 H, 8.32 (s,

—_— =

0
(
di
y
(

201 H, 7.28 (m 1 H), 6.76 ( , 5.92 (d J 6.4 Hz, 1 FD, 5.86 (d,
J =6.4 H, 1H, 528 (dd J lD o3 2 FE : 4 55 (br s, 4 H),

4.37-4.28 (n1 3 H, 3 , 3.35 (m 1 H, 1.34 (d, J
=6 H, 3 H. ES+ M < [({[(38 1la R -8-({[(2,4-Diflu

or oph enyl)nethyl]anl no ca rb n T\éb t hyl -5, 7-di oxo- 252, 3,5,7, 11,11a-h

exahydro[ 1, 3] oxazol o[ 3,2-a]py?id o[1, 2-d] pyrazin-6-
yIioxyInethypoxy]carbonylony)aceti c acid sodiun1sa|t The solid prepared
as described in step ( | ). was dissolved in di oxane and
cool ed in &f fecomapyd “@ét%ep%%gff%”h{ d”8§3 Beled: 37 nL, 1 normal sol ution)
was added am@br@m@nylmetmarlnmwasrtroaﬂp&adtr@ndmtmomw uneivwas stirred 10

e, RSk S SAUB B Pl L g omound

(m 1 H) (502&'9 @rﬁS rdmad), 1-(Z-h@doxyethyll-2H)yrroislinome (¢ L. D.0836nr8ol Hiriethylakline 5. 60 (d,

J = 3 #L"B 25(5ml?h%l (zgm‘dD APQ%Qng%(@yﬁ?m i)1|n|'9 roées%%m(gp tl']at 12, 3.6 Hz,
1H),453 53 H° "% 08-3.98 (m
3 H, 3. 13de(s,q:{|be_g 1p.|)9xar71plqgo(aurlfgatmn@yﬁwca gl ron‘@@gr and;@ger(swpfﬁse hpEEx anpl e
{15(38 11 Raﬁosr(ille]dfhezhtle compound as aru]wmte,] sondt1hH NMR (CDC|I3)S 10.28 (m, 1 H), 845 s, 1 5. 7-di

| uor.ophenyv net.nv n 1 O
Koo 18 5.7 Wb T OBk BT 2 PR o b SR B ATy S PR I iy s L ol oxv)
met hy 2- (dddi a0 Feyé Bl Nie), etelyd. 20T, Bonat. e o, i1fH)uBE®aGet(incs Agi2dizggt== 10 0
HO CF,

T 10 Dhy, 2.02 (m, 2 H), 1.37 (d, J= 6 Hz, 3 H). ES' MS: 591 (M#1),

Example 12: {{{38,11aR)-8-({[(2.4-Difluorophenymethyllaminolcarbonyl)-3-methyl-5. 7-dioxo-
15 2.3,5.7.11,11a-hexahydro[1,3loxazolo[3.2-alpyridol 1. 2-dpyrazin-6-yvlloxyimethyl 2-(4-
moroholinylethyl carbonate hydrochloric acid salt.

W
OJ/ HCI

A

0" 0

L

T, w\ﬁ

20 {[(38,11aR)-8-{{[(2.4-Difluorophenyl)methyllamino}carbanyl}-3-methyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-alpyrido[1,2-d]pyrazin-6-ylloxytmethyl 2-(4-
morphotinylethyl carbonate hydrochloric acid salt. The title compound was prepared from
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The title conpound was prepared from{[(3S, 11aR)-8-({[(2, 4-

di f1 uor ophenyOnet hyl ] am nol car bonyl) - 3- net hyl -5, 7-di oxo-2, 3,5, 7, 11, 11a-
15hexahydr o[ 1, 31loxazol o[ 3, 2-a] pyri do[ 1, 2-d] pyr azi n- 6-yl ] oxyl met hyl

4-ni trophenyl carbonate 100 ng, 0.167 nmol 2-(di met hyl am no) et hanol
(excess), triethylamne (0.02 nL" 0.167 nmmol), and DVAP (20 ng, 0.167
nmml ), in a process simlar to that described in exanple 10. Purification
by reverse-phase hplc, afforded the title conmpound as a white solid
consisting of the trifluoroacetate salt fromthe TFA in the nobil e phase.

NMR ( CDCl 3 81 2 H),
5. 98((d ey faa% ({[%'ﬁu@%ﬁ' et@‘mamé" g&aﬁfzozyfif@ﬁﬁemy%é%@?dd 3 (_mlo A
Hz, 1 H), 2,?6@3712113%h€>fﬁhy¢roﬂ4|)3joxaZ@QS@rﬁ]pmdqﬂiﬂ 2- Yz @nyllorth)ethyg4-46 (m 2 H),

{21?:238( M 6 nidophdnyParbshate)(121 Mg 20Bmkibh, £&- rﬁorbﬁannﬁﬁalh&%(&oess) Exanpl e 16:

aR) - 8- ({ [ ( FieAtgming, G- GoRlen PERR TRV 2015 HEAR SIBR PrACO SRl 4 erecess §iyieb 252, 3,
5,7, 511, 11ae fmaembwﬂbdrm{eﬁanﬁil@xmzmlrm{:aﬁmﬁb@bmca gel chromatography and reverse-
pyrldo[l 2-

(1 pyrrof | dgstnAaved bl ARt radpli@eraren s eprarrad.
FOO asa whtte solld Intermediate prepared as descnbed above (33 mg,, 0. 056 mmol) was

{ R{ [ ( 38, 11aRkaiBsd it etranbratthded ARASHY L IBELARY. A 3Mbied fRAI-BPYid heid sBlEd! - 5. 7-

2 3 5 7, 11,298 mhawahgied [diorwiss,ass Hieoeastion 4iep piTasiot houss #iagipieati n- 6- yI | oxyl ne

Ej hylh1o(2]I oxm&np&é&}.@ Tﬁn&nwwemasd;bﬂwﬁimm%d Lritirafea ith idiyy} @héhydnd &y fampat e
| yar oc ori

({1 ({[(3s, 4R ?'?%te?{bff ("ﬁcuz‘r'"ljfi‘"f'i'tl?Br BEREHSIF IR IR THW?'WBP'E%CF‘B’E)‘HWB“""‘?’ M hy! -
7-di oxo02, 3 aﬁetatem;dmﬂeaaﬂmeieam)ejhrtb[cﬂ:m%lmdaﬁd i, cBrsedlipy solatio['# NMRI] pyr azi n- 6-

| | met gt . | d
Jesor bed (HEDRMEACHN o R BERA 8301y B A0 T IR AP %@?ﬂgi.eneas
(31 . 0. VeT6.ael ) H) R 721, maa.rgopﬁmy%e(ﬂw 29B1ib6 e, 08), ﬁﬂp-‘@5ﬂ6178mml)
and {gATU (64 191380 1873 ATM@les (We &) 3£45.8 88I(m, 3 1), 3.06 (m, 1 H), 2.70-2.50 (m, 3 H),

1.32(d, J = 6.4 Hz, 3 H). ES* MS: 593 (M+1).
Example 13: Phenylmethy! ({[{({{{(3S.11aR}-8-({[(2.4-difluorophenylmethyllaminolcarbonyl)}-3-

methyl-5,7-dioxo-2,3.5.7,11,11a-hexahydro[1,3loxazolo[3.2-alpyridof1,2-dlpyrazin-6-
20 Noxytmethyloxylcarbonylloxy)acetate.,
OTO

L

A

O

O, w\ﬁ

O

The title compound was prepared from phenylmethyl
25 ({[{iodomethyl)oxylcarbonyl}oxy)acetate (819 mg, 2.34 mmol), 1b (500 mg, 1.17 mmol),
postassium carbonate (485 mg, 3.51 mmol), and tetrabutylammonium hydrogen sulfate
(397 mg, 1.17 mmol), using a similar process to that described in example 1. TH NMR
(CDCl3) & 10.18 {m, 1 H), 8.36 (s, 1 H), 7.34-7.27 (m, 6 H), 6.76 {(m, 2 H), 5.98 (d, J=6.8
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in DM for 1 hour. The m xture was diluted with brine, extracted with

di chl or onet hane, washed with brine, and dried over sodiumsulfate.

The product fromstep (a) was dissolved in a mninml anmount of

di chl oronet hane, diluted with ethanol, and cooled in an ice-water bath.
Hydrochloric acid (0.24 nm_, 1 normal 15solution) was added and the reaction
was stirred 15 mnutes. Dichloronmethane was partially renoved under reduced
pressure and the m xture was cool ed and triturated with diet hyI et her. The

Compound aBod JeFEat o B ke (Moo oy 6 107518 epdTaab
H, 7.36 (mﬁoman)zszazm 3 Hy)3.88(M3 I'G)HB64(rl-rl)1 HD128 ({,d,= 6]4H263l4)Hz 1 H)
5.61 (d, Jg @S Blz-g 431_)H) 5.33 20 (dd, J =9.6, 3.2 Hz, 1 H, 478 (m 2
H, 4.49 (W MY m 1 H, 419 (m 1 H, 3.99 (m 1H. 3. 70-3.10
(m 19 H), 2.62- 80(m2H),189(brs 2 H, 1.22(d, J=6 Hz, 3 H). ES.
MB: 03 (M 14 ({I(@ﬁ@qﬁ’g@ éI-Z{E(ZME)tlfhuYnlophenvl)methvﬂammo}carbonv!)3methvlS?—
({1({1(38 11alR) - 8- 4- cu'rl uorophen ), et hyl Tam nol carbonyT) - 3- et hyl -
255, 7-d 23, : ke &HY82i9-63| pyri do( 1, 2- dl pyrazin
- 6- vflowbmﬂnmbim@ﬁmmowéﬂc@ewls@a@tnaetaa The title conpound was
prepared from nethyl (ffliodonethypoxy]carbonylloxy)acetate (103 ng, 0.374
mmol), Ib (80 ng, 0.187 nmol), 5postassium carbonate (78 ng, 0.5621 mmol),
and tetrabutyl amoni um hydrw%e[ESW+fate (64 ng, 0.187 mmol ), using a

b

simlar process to that desc ed in exanple 1. 1FINWMR (CDCI 3) 5 10.20 (m
1 H, 839 (s, 1 H), 733(m H, 678 (m 2 H, 6.00 (d, J =6.8 H, 1
H, 5.88 (d, J = 6.8 Hz, 530 (dd, J =10, 4 Hz, 1 H), 4.63-4.58 (m

4 H, 4.43-4.28 (m 4 H), % (v 1H, 3.73(s, 2 H, 3.66 (m 1H, 1.38
(d, J =6 Hz, 3 H). ES+MS 552 ( Exanpl e 18:
{1(3S,11aR) - 8- ({112, 4-A Ayt o hyl | am nol car bonyO- 3-net hyl -5, 7-di o
x02,3,5,7,11, 11a- hexahHSl X ,2-al pyrid of
1, 2-dl pyrazi n-6-yl | oxyl neth - pyridinyl met hyl ) am nol et hyl
carbonate hydrochloric acid sal%. HCl oo 0 O

10

a) ({I{I(3S,11aR)-8-({[{2,4-Difluorophenyl)methyllamino}carbonyl)}-3-methyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydrof1, 3loxazolo[3,2-alpyrido[1,2-d]pyrazin-6-
ylioxylmethyljoxylcarbonylloxylacetic acid . Phenylmethy! ({[{{[(3S,11aR}-8-({[(2,4-
diftuorophenyl)methyllamino}carbonyl)-3-methyl-5,7-dioxo-2,3.5,7,11,11a-

15 hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-8-ylJoxy}methylloxy]carbonyloxy)acetate
{prepared as described in example 17) (247 mg, 0.394 mmol) 10 w.t. % palladium on
carbon (190 mg) were stirred in an ethyl acetate/ methanol mixture under 1 atm hydrogen
atmosphere for 30 minutes. The reaction was filtered through celite and concentrated
under reduced pressure to yield a white solid. '"H NMR (CDCls) § 10.28 {m, 1 H), 8.32 (s,

20 1H), 728 (m, 1H), 6.76 (m, 2H),5.92 (d, J=6.4 Hz, 1 M}, 5.86 (d, J=6.4 Hz, 1 H), 5.28
{dd, J=10, 3.2 Hz, 1 H), 4.55 (br s, 4 H), 4.37-4.28 (m, 3 H), 3.91 {m, 1 H), 3.63 (m, 1 H),
3.35 (m, 1 H), 1.34 (d, J = 6 Hz, 3 H). ES* MS: 538 (M+1).

b} {[{{[(3S,11aR}-8-({[(2,4-Difluoropheny)methyllaminc}carbonyt)-3-methyl-5,7-dioxo-

25 2,3,5,7,11,11a-hexahydrof 1, 3joxazolof3,2-alpyrido{1,2-d]pyrazin-6-
ylloxylmethyloxylcarbonylloxyacetic acid sodium salt. The solid prepared as described in
step (a) (200 mg, 0.372 mmol) was dissolved in dioxane and cooled in an ice-water bath.
Sodium hydroxide (0.37 mL, 1 normal solution) was added and the ice bath was removed

and the mixture was stirred 10 minutes. Concentration under reduced pressure afforded
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H"riL FONr,N"1: 00 a)

{[(3S,11aR)-8-({[ (2, 4-Di fl uor ophenyl ) net hyl ] am nol car bony1) - 3-net hyl -5, 7-d
oxo2, 3,5, 7,11, 11a- hexahydro[ 1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2-d] pyrazi n- 6-yl ] oxy
} et hyl 2-oxo-2- [(2-pyridinyl nethyl)am no]ethyl carbonate. The title
conpound was prepared from

20({{ R3S, 11aR) - 8- ({[ (2, 4-di fl uorophenyl ) net hyl | am no} car bonyl) - 3- et hyl - 5,
7-di oxo- 2,3,5,7,11, 11a- hexahydro[ 1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2-d] pyrazi n- 6-
yl | oxyl met hypoxyl car bonyl | oxy) acetic acid (64 ng, 0.119 mol),

2- i di ] : 1,1, 0 S 1
(0. 0% i, 5115 ARG 4 iy Soll oo ytiglan B e RERRY, G DHL "G A ar
Lo that dedeidied Hi7.axanpih, 186 (nren). ba¥ (Opurd b Heat Hbf 0yd sh1 68 4zgbl
chr omat ogr ?ﬁ]@’sg’h £l 9'9‘40t§1@HE'1tﬂ4)94%@g@?9ﬂd123§ sarzMH%Qr 5%%'% 61—!2' @4 R (CDCl 3)

5 6 10.09 H) 8 m 1
H, 7.59 (#y32imy H)ﬁ%%rtm?%“@?r?%(fﬂﬁ Hy 3418 (| b "H’;5 (d6J7§ Fth?Hé . 6.04
(d, ¥ = 6. 8dis3alv)), 5.87 (d, J = 6.8 Hz, 1 H, 5.27-5.22 (m 2 H),
4.80-4.52 (m 5 H, 4.32-4.22 (m 3 H, 382 (m 1H, 3.61 (m 1H)),

1. 26(d J— 6 Hz, 3 H). ES + MS: 628 (Nﬁl) 10b)

X0- ethyl 2-

2,3,5,7, pyrazi n-6-yl ] oxy} me
t hyl 2- carbonate hydrochl oric acid

sal t4g Product prepared as descrrbed in step (a) above (314 ng, 0.500 nmol)
was di ssol ved in dioxane and cooled in an ice-water bath. Hydrochloric acid
(0.5 n, 1 N) was added and the m xture was stirred 1515 mi nutes at anbient
tenperature, then concentratey under rgduced pressure to yield the title

conmpound as a white solid. 1H ( | IF;5 10.06 (m 1 H), 8.57-8.46 (m 2
H, 842 (s, 1 H, 828 (m 1 , 7.96 (d, J =8 Hz, 1 H, 772 (m 1 H,
7.33(m 1 H, 678 (m 2 H,%.§4 (d, J =6.8 H, 1 H, 570 (d, J =6.8
Hz, 1 H, 531 (m 1 H, 509-5.0%5(m 2 H, 4.85 (m 1 H, 4.64-4.57 (m 2

H, 447 (m 2 H, 4.2¢_(x R H AM-3(67 (m 3 H), 1.32 (d, 20J =6 Hz, 3
H). ESE MS: 628 (M+l). =§gﬁale 1 i 1{$Sylla R -8-({[(2,4-D ifluorophenvl
) met hvl ] am no}ca rbonvl) =37 et hyl 5, i®xo0lla- hexahvdr of
3loxazol o[ 3, 2-a] pvri dof pyrazi ne6-vlloxvinethyl 2-(4-nethyl-
pi oerazi nvCet hvl carbonate. 25
The title compound was prepared from {[(3S5,11aR)-8-({[(2.4-
difiuorophenymethyljamino}carbonyl)-3-methyl-5,7-diox0-2,3,5,7,11,11a-
15 hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-ylloxy}methyl 4-nitrophienyl carbonate
100 mg, 0.167 mmol 2-(dimethylamino)ethanol (excess), triethylamine (0.02 mL, , 0.167
mmol), and DMAP (20 mg, 0.167 mmol), in a process similar to that described in example
10. Purification by reverse-phase hplc, afforded the title compound as a white solid
consisting of the trifluoroacetate salt from the TFA in the mobile phase. NMR (CDCl3} &
20 10.19 {m, 1 H), 8.46 (s, 1 H), 7.33 (m, 1 H), 6.81 (m, 2 H), 5.88 (d, /= 6.8 Hz, 1 H), 5.80 (d,
J=6.8 Hz, 1 H), 5.27 {dd, J= 10, 3.6 Hz, 1 H), 4.65- 4.33 (m, 7 H), 4.60 (m, 1 H), 3.66 ({m,
1 H), 3.46 (m, 2 H), 2.92 (m, 6 H), 1.35 (d, J=6 Hz, 3 H). ES" MS: 551 (M+1).

Example 16: {[(35,11aR)-8-({[(2,4-Diflucrophenyhmethyilaminglcarbonyl)-3-methyl-5,7-dioxo-
25  2.3.5,7.11,11a-hexahydro[1,3]loxazolof3,2-alpvyrido[ 1,2-dlpyrazin-6-ylloxytmethyl 2-oxo-2-{4-[2-
(1-pyrrolidinylethyl]-1-piperazinyliethyl carbonate di-hydrochiorde.
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2 HC L7N O The title conmpound was prepared from{[(3S, 11aR)-8-(1[ (2, 4-
di f1 uor ophenyhnet hyl ] am nol car bonyl) - 3- net hyl -5, 7-di oxo-2, 3,5, 7, 11, 11a-
hexahydr o[ 1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2-d] pyr azi n-6-yl | oxy} met hyl

4-ni trophenyl carbonate (200 ng, 0.333 nmol )

2- (4- met hyl - 1- pi perazi nyl ) et hanol (excess), triethylamne (0.05 nL" 0.333
nmmol ), and DVAP (41 ng, 0.333 nmol), in a process simlar to that described
in exanple 10. Purification by reverse-phase hplc gave the trifluoroacetic
acid salt. The 5isolated solid was di ssolved in dichloromethane, washed
wi t h sodi um bi carbonate and dried ovef ‘sodium sulfate to afford the title
conpound as a white solid. This”prbdﬁ (70 ny, 0.116 nmol) was suspended
in EtOH and placed in an ici;§MLér bat h. drochloric acid (0.23 nL, 1 N
was added and the reaction stirred 36"t nutes letting the ice bath
expire. The mxture was triturpted with diethyl ether and the solid forned
was col l ected by 10vacuum fildration. 1H NVR (CDCI3) 8 10.15 (br s, 1 H),
8.42 (s, 1 H, 7.31 (m 1 H, 6~/ gn1 2 H, 6.00 (d, J =6.4 H, 1 H,

5.76 (d, J = 6.4 Hz, I 5. 25 1 H, 4.67-4.05 (m 8 H), 3.80-3.30
(m 11 H), 2.83 (br s, , il 5 \/rT\ 3 H. ES* M5. 606 (M+1).
Exanpl e 20:

.ff(3S,11aR)-8- (012, 4- D'fluordbhenyl)nethylIanlnolcarbonvl) 3-nmethvl-5,7-d
ox0152 357
11, 11a- hexahvdr of 1, 31oxazol o[ 3, 2- al pvri do[ 1, 2-dl ovr azi n- | 1 oxvl met hvl

241244- nor B haRe 24 'HQJ’PD@J‘&S'%B@‘E‘ m'r@éﬁammxﬂﬁéniqthw dstiv¥acetic acid
salt. 20Thes.1,14, ﬁaciﬁﬁmmﬂﬁﬁh wawc@@%w&d[omdip&{a(zﬁwLefr@}sxﬁﬂnaw Boxold-( 2, 4-

di fl h b 11ah h
O R oK L i S Ryt bre e
acetic aci di{({{88.1r1gR)-8{{2.8-diffvotcpherfyDmedyitaomipdicdrbanyl Y3ehétyyisamtioe- ( 0. 02 i,

0. 165 Mol hs . NI SOBLARKY RS RU B L.l Ljoyfbafi-Mmo! ) . and HATU (63
o ylloxy rﬁethyl)oxy carbonyljoxyjacetic acid (60 mg. 0.112 mmol) (prepared as described in

example 14, step (a)), 1-[2-(1-pyrrolidinyt)ethyllpiperazine (31 mg, 0.167 mmol), N, N-

10 diisopropylethylamine (0.03 mL, 0.167 mmoal), and HATU (64 mg, 0.167 mmol) were stirred
in DMF for 1 hour. The mixture was diluted with brine, extracted with dichloromethane,
washed with brine, and dried over sodium sulfate.

The product from step (a) was dissolved in a minimal amount of dichloromethane,
diluted with ethanol, and cooled in an ice-water bath. Hydrochloric acid (0.24 mL, 1 normal

15 solution) was added and the reaction was stirred 15 minutes. Dichloromethane was
partially removed under reduced pressure and the mixture was cooled and triturated with
diethyl ether. The resultant solid was collected by vacuum filtration to yield the title
compound as a yellow solid. "H NMR (dmso-ds) 3 10.21 (m, 1 H), 8.55 (s, 1 H), 7.36 (m, 1
H), 7.22 {(m, 1 H), 7.03 (m, 1 H), 5.78 (d, /= 6.4 Hz, 1 H), 5.61 (d, /= 6.4 Hz, 1 H), 5.33

20 (dd, J=9.6, 3.2 Hz, 1 H), 4.78 (m, 2 H), 4.49 (m, 1 H), 4.27 (m, 1 H), 4.19 (m, 1 H), 3.99
(m, 1 H), 3.70-3.10 (m, 19 H), 2.62-2.80 (m, 2 H), 1.89 (br s, 2 H), 1.22 (d, /=6 Hz, 3 H).
ES" MS: 703 (M+1).

Example 17: Methyl ({[{{[{3S.11aR)-8-{({[(2.4-difluocrophenylimethyllaminolcarbonyi)-3-methyl-
25  5,7-dioxo-2,3,5,7,11,11a-hexahvdrof1.3]oxazolo[3.2-alpyridof1,2-dIpyrazin-6-

viloxyimethyl)oxylcarbonylloxylacetate.
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25process simlar to that described in exanple 16, step (a). Purification
by silica gel chromatography and reverse-phase hplc yielded the title
conpound as a white solid. 1H NWR (CDCI3) 6 10.11 (m 1 H), 8.51 (s, 1 H),
8.32 (m 1 FD, 7.31 (n1 1H, 678 (m 2 H, 6.02 (d, J =6.4 H, 1 H,
5.49 (d, J 6.4 Hz, 1 H, 531 (dd, J =10, 4 Hz, 1 H, 4.68- 4.53 (m
H)y, 4.44-4. 32 (m }ﬂ, 4.06 (m 1 H, 3.93-3.46 (m 8 H, 3.23 (m 2 H),
2.86 (m 2 H, 1. (d, J =6 Hz, 3 H. ES + Ms: 650 (M1). Exanpl e 21:
1113S 11aR)-8- (M2 Di fl uor ophenyl ) met hyl | am nol car bonyl ) - 3- net hyl -

7-di ox052, 3,5,7.11, 11a- hexahydro[l

310xazo|of3 2- alpyrldo[l 2- dkprﬁZIn 6-yl | oxyl met hyl 24[ 4-

{di met hyl am no) but yl | am no} - 2-pxoet hyl carbonate trifluoroacetic acid salt.
TFAONHOOOFO*LOO Nc 0o 8510The title conpound was prepared from
({R{[(38,11aR)-8- ({[ (2, 4-

di f | uorophenyl ) et hyl ] am nol ca®bo yl) 3-net hyl -5, 7-di oxo-2, 3,5, 7,11, 11ahexa
hydr o[ 1, 3] oxazol of 3, 2- alpyrldo[l 4] Ryr azi n- 6- yI]oxyInethypoxy]

car bonyl | oxy) acetic ac d (60 0 0-111 1), N-methyl-1, 4-butanedi am ne
(16 ng, 0.134 mol), Nﬁfjﬁfgﬁo yT%ggne (0.03 nL, 0.167 mwl), and
HATU (64 ng, 0.167 nnnl) s simlar to that described in
exanple 16, step (a). Purlflcatlon reveHse phase hplc yielded the title
conmpound as a white solid. 1H NVR (CDCI3) 8 11.23 (br s, 1 H, 10.04 (m 1
H, 850 (s, 1 H, 7284 (m 1 H, 7.32(m 1 H, 6.79 (n1 2 H, 6.00 (d, J

4

4
34
4-

= 6.8 H, 1 Hz, 1 5.37 (dd, J = 10,
3.6 Hz, 1 H)H) Tg‘iﬁt pgrar'i“r% ﬂ?’eé%e‘gg mgne].h’iﬁ—i), 3.68(m H) , 3(52 (m 1
H), 3.02-2. mOdGﬁ'FthSF)W]CH orgiony)acetaty (108 g OB7Agyreg)): 2'9&8%19 1183mnmel). J = 5.6
Hz, 3 H). %gs’féssh@h c@:%@ne(tévt'?%)mg, 0.5621 mmal), and tetrabutylammonium hydrogen sulfate

(64 mg, 0.187 mmol), using a similar process to that described in example 1. '"H NMR
(CDCla) 8 10.20 (m, 1 H), 8.39 (s, 1 H), 7.33 (m, 1 H), .78 (m, 2 H), 6.00 (d, J = 6.8 Hz, 1
H), 5.88 (d, J = 6.8 Hz, 1 H), 5.30 (dd, J = 10, 4 Hz, 1 H), 4.63-4.58 (m, 4 H), 4.43-4.28 (m,
4 H), 3.93 (m, 1 H), 3.73 (s, 2 H), 3.66 (m, 1 H), 1.38 (d, J = 6 Hz, 3H). ES" MS: 552

10 (M+1).

Example 18: {[(35.11aR)-8-({[(2.4-Difluorophenylimethyllaminolcarbonyl)-3-methyl-5,7-dioxo-
2.3,5,7.11,11a-hexahvdrof1.3]oxazolo[3.2-alpyridol 1. 2-d]pyrazin-6-vlJoxytmethyl 2-oxo-2-[(2-

ridinylmethyDaminolethyl carbonate hydrochtoric acid salt.

15

a) {{(35,11aR)-8-({[(2.4-Difluorophenyl)methyllamino}carbonyl)-3-methyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3loxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-ylloxy}methyl 2-oxo-2-
[(2-pyridinylmethyl}amino]ethyl carbonate. The title compound was prepared from

20 ({[(4[(38,11aR)-8-({[(2,4-difluorophenyl)methyllaminc}carbonyl }-3-methyi-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolof3,2-alpyrido[1,2-d]pyrazin-6-
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Exanpl e 22:

fl1f3S, 11aR)-84{112, 4-Di f| uor ophenvOnet hyl | am nol car bonyl ) - 3- net hvl - 5, 7- di ox
02, 3,5,7,11, 11a- hexahydro[ 1, 31loxazol o[ 3, 2-a] pyri do[ 1, 2-61lpyrazi n-6-yl |l oxy} m
et hyl 24[ 3- (1Hi m dazol - 1-v1) propyl ] am nol- 2- oxoet hyl carbonate. _25 NO
The title conpound was prepared from ({["[(3S, 11aR)-8-({[ (2, 4-

di f1 uor ophenyl ) net hyl ] am nol car bonyl) - 3- net hyl -5, 7-di oxo-2, 3,5, 7, 11, 11a-
5hexahydro[ 1, 3]oxazolo[3 2- a]pyrido[l 2- d]pyrazin 6- yIonyInethypoxyIcarbon
yl }oxy)acetic acid (63 1H-| m dazol yI ] am ne
(0.02 ni, H! %?@WF’W Ca@%'ﬁqxglﬁﬁ?tﬁﬁﬂdéﬁ‘fﬁ‘lga ?%mFGI)d%pmd‘”y}é”ef and
HATU |(67lgg) oz)m&7(ﬁ17mfaﬂ|5)) N, NAGiisBG oy AERIBS (GOIMnL ao. 1t@mthahd elawr(essmgl 11 nOI )
exanpl e ep (.a urificati r p el ded the
CTETe compBua P Ehon 7 Blobs: i B Wauklor BBy ol B R Pistpong 1
(s, 1 H) lﬁy sluca(gql ctiromrptograpiyryi€lded the H)Q commeOnd as a whltet)solrﬁ EMNR(/@ (CDCH), 6. 87
(s, , Q 1 Hz

" é %)5 @, 1%—1]':%46@ g 5&214 @3@@"?1&7@( 'ﬂﬁ@l_ééj A 1@ @r3n§
4.01-3. 29 (f#ﬁ(f@,?—i)‘l) 73140, ¢ i), e, 234)3%0 w JE 6 Hz,3.H035.6d. 2= +@)8H4 197 (m "2
H)

: 1I 3?%%)%2—7@2% (2 134 Bh-4.583F, é’ﬁ)@"@ib&&a 34)558@(6%3'@)2@61 m, 1 H),

%[V\(SS 11&@? a0} Jﬁ@t"% Ui ES G éBﬁ@YW! ) met hyl | am noi car bony1) -
-met hyl -5, 7-di oxo- 2, 3,5, 7, 11, 11a- hexahydrol | , 31oxazolo[3

-al,yr | dof 1 2cd] Bt 874 55, ML IS DY) QX ST PR ML By hagg! ot ©
2,3,5,7,11, 11a hexahydro{'] 3]oxazolo{3 2-a]pyrido[1,2-d]pyrazin-6-yl]Joxytmethyl 2-ox0-2-
[{(2-pyridinylmethylaminolethy! carbonate hydrochloric acid salt. Product prepared as
described in step (a) above (314 mg, 0.500 mmol) was dissolved in dioxane and cooled in
an ice-water bath. Hydrochloric acid (0.5 mL, 1 N) was added and the mixture was stirred

15 15 minutes at ambient temperature, then concentrated under reduced pressure to yield the
title compound as a white solid. '"H NMR (CDCl3) 8 10.06 (m, 1 H), 8.57-8.46 (m, 2 H),
8.42 (s, TH), 828 (m,1H),7.96(d, J=8Hz, 1H), 7.72 (m, 1 H), 7.33 (m, 1 H), 6.78 (m, 2
H), 6.04 {d, /=6.8 Hz, 1 H), 5.70 (d, J=6.8 Hz, 1 H), 5.31 (m, 1 H), 5.09-5.03 (m, 2 H),
4.85 (m, 1 H), 4.64-4.57 (m, 2 H), 4.47 (m, 2 H), 4.27 {m, 2 H), 3.71-3.67 {m, 3 H), 1.32 (d,
20 J =6 Hz, 3 H). ES" MS: 628 (M+1).

Example 19: {[(38,11aR)-8-({[(2,4-Diflucrophenylmethyllaminolcarbonyl}-3-methvyl-5,7-dioxo-
2.35.7.11. 11a-hexahvdro[1,3]oxazolof 3. 2-alpyrido[ 1. 2-d]pvrazin-6-ylloxytmethyl 2-(4-methyl-1-

piperazinylethyl carbonaie.

25

The title compound was prepared from {[(3S,11aR)-8-({[(2,4-
difluorophenyl)methyllamino}carbonyl)-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
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F ON NPNQ O
({T({[(3S,11aR) -8-({[ (2, 4-di fl uorophenyOnet hyl i am nol car bonyl) - 3- net hyl - 5,
-di oxo2, 3,5, 7, 11, 11a- hexahydr o[ 1, 3] oxazol o[ 3, 2- a] pyri do[ 1, 2- d] pyr azi n- 6-yl ]
oxyl met hypoxy] carbonyl | oxy)acetic acid (prepared as described in exanple
16, step (a)) (37 ng, 0.069 mmol ), 2-pyridinylnethanol (0.01 nm, O0.104
nmol ), DMAP (8 ng, 0.069 mmol), DCC (21 5ng, 0.103 nmol) were stirred in

di chl oronet hane 8 hours. Water was added and the mi xture was extracted with
di chl or onet hane, washed w th sodi um bi carbonate, brine, and dried over

sodi um sul f r I L e- phase
ol c i of ddB THge T Lk Bl r L RO Gﬁfﬁwﬂﬁéﬁﬂ“m@ﬁ“%%%@”%‘%o b1
(m 1 H, &00omg.d.333 ming )@-(Fpmetiyl- F—i)plpeaazmsl)e(t@anoh(emesskatr@@ytammq(mq? mi
7.99-7.59 @@33%&?&!) aZd @ﬂ:fIA(D 1 tgh. 33:5m7r%l£ i pl&%ssl‘glmila'} t@%a{@%scﬂbeﬂ lrﬁ5 4 HZ 1
H . 5.83(d, 5 E%’ 30 ( ;% 7 (s, 11,
4.60 (m 2 ergﬁmplgr 1gf1P;4nf§§tlc(n y rgvarge- p@sggpl velthqz_ljrl Jugo%tlf id ialH)T eq. 35 (d, J
(:{ 6( ?Z( 3 lolatdSsolidlyas Gﬁ%l\(elﬁl*rﬂ.)ilchl&)oaﬁmaﬁe 2ékishét widh ddafuphigitarbotaed dndl
1({1(3S, 11aR)-8- ({112 .

L5301 1 uor oSGV ST BT LSRR U4 TP RUER 2 5 s ISP G0y 11
hexahydr 01 g3 00X & ronab) \@ssuapepyed Bd2QH2nd Ipgyedivian-@-yateoheill. nttdngdnloog vi car bon
vlioxy) aceta@iﬁ%.ZQ m(E, TEI’?‘WQS Qdcﬁd and the reaction was stirred 30 minutes letting the ice bath

expire. The mixiure was triturated with diethyl ether and the solid formed was collected by

10 vacuum filtration. '"H NMR (CDCly} & 10.15 (brs, 1 H), 8.42 (s, 1 H), 7.31 (m, 1 H), 6.77
(m, 2H),6.00(d, J=6.4 Hz, 1 H),5.76 (d, J=6.4 Hz, 1 H), 5.25 (br 5, 1 H), 4.67-4.05 (m,

8 H), 3.80-3.30 (m, 11 H), 2.83 (br s, 3 H), 1.35 (br s, 3 H). ES* MS: 606 (M+1).

Example 20: {[{3S,11aR)}-8-({[(2,4-Difluorophenymethyllaminolcarbonyt)-3-methyl-5,7-dioxo-
15 2.3.5.7.11.11a-hexahvdro]1.3]oxazolo[3,2-a]lpyrido[ 1.2-dlpyrazin-6-vi]oxyimethyl 2-{[2-(4-
morphotinylethyllaminol-2-oxoethyl carbonate frifluoroacetic acid salt.

TN\/\N/\l TEA

A EN \N\ﬁ

20 The title compound was prepared from ({[{{[(3S,11aR})-8-({[{2.4-
diftuorophenyl)methyllamino}carbonyl}-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]Joxazolo[3,2-a]pyrido(1,2-d]pyrazin-6-yljoxy}methyl)oxylcarbonyl}oxy)acetic
acid (69 mg, 0.110 mmol), [2-(4-morpholinyl)ethyllamine (0.02 mL, 0.165 mmoi), N,N-
diisopropylethylamine (0.03 mL, 0.65 mmol), and HATU (63 mg, 0.165 mmol), using a

25 = process similar to that described in example 16, step (a). Purification by silica gel
chromatography and reverse-phase hplc yielded the title compound as a white solid. "H
NMR (CDClg) 6 10.11 (m, 1 H), 8.51 (s, 1 H), 8.32 (m, 1 H), 7.31 {m, 1 H), 6.78 {m, 2 H),
6.02(d, J=6.4Hz, 1H),549(d, J=6.4Hz, 1 H), 5.31(dd, /=10, 4 Hz, 1 H), 4.68-4.53
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20The titl e conpound was prepared from ({[({[(33,11aR)-8-({[(2, 4-

di f1 uor ophenyOnet hyl ] am no} car bonyl) - 3- net hyl -5, 7-di oxo- 2, 3,5, 7, 11, 11ahexah
ydro[ 1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2-d] pyr azi n- 6-yl ] oxyl met hyDoxy]

car bonyl | oxy)acetic (78 ng, 0.145 nmol), 2-(4-norpholinyl)ethanol (0.02 ni,
0. 145 mmol ), DVAP (18 ng, 0.145 nmol), and DCC (45 ng, 0.218 mmol), using a
simlar process to that described in exanple 23. 25Purification

rever se-phase hplc yielded the title conpound as a white solid. 1H NWR
(CDCl 3) 10,19 5.98
(3L ool b s 1 i 6 5,395 e s s @i e 25 6 e, 1
H, 4. 68 4H503(4rw b= HHz, IHAEL.BL: gbvBNH) , 3.9-3.90(m 4 H), 3.70-3.41
(m 4H, 3331 (m 2 H, 2293 (m 2 H, 1.35 (d, J=6 Hz, 3 H. ES + M

651 (Mrl). Exanple 25 2- (D nethylanlno)ethyl (fI|tE38 11aR) 8- ({112 4-
5di f | uoEaghelayll: b R BB {H B4R 1 R " e ,
hexaayd@%ldﬁ#wmgwd%f%a%&mw@ ﬂmaacﬁ' @mﬁ@zm @vl%kv}%%lvf‘ﬂ[i‘ymxyl car bony
| | oxyl acetate hydrochioric acid salt. a)

2- (Di neﬁHyﬂaﬁﬂﬁ@pgph@@ﬂmgL2LzgﬁEﬂgﬂbgﬁmikmwzgﬂxmggggéﬂl

(11({[(3S,11aR) -8-({[ (2, 4-di f | uor ophenyl ) net hyl ] am nol car bony1) -

3-met hyl -5, 7-di oxo- 2, 3,5, 7,11, 11a hexahydro[l 3loxazol o[ 3, 2-a] pyrido[ 1, 2-d]
pyrazi n- 6- yI]oxyInethyI)oxyIcarb iyl | oxy)acetate. | he title conpound was
prepared from

(11(1[(3S, 11aR)-8-({[ (2, 4-di f| uoy ophgpyOret hyl ] am nol car bony1) - 3- net hyl -

- di oxo-

152, 3, 5, 7, 11, 11a- hexahydr o[ B3ftxazol o[ 3, 2-a] pyri do[ 1, 2- d] pyr azi n- 6-
yI]oxyInethyDoxy]carbonyIony acetlc (77 mg, 0.144 mol),

2- (di et hyl ani no) et hanol (0.01 S1il, 0.144 nmol), DVAP (18 ng, 0. 145 mol ) ,
and DCC (45 ng, 0.218 mol ), érag a simlar process to that described in
exanpl e 23. Purification by revetse-phase hplc yielded the title conmpound

as a white solid trlflyoroacetlc sajt. Material isolated in this
20manner was conbi ned, Me i refihor onet hane, washed wi th aqueous
sodi um N o
o H
10 The title compound was prepared from ({{{{[(3S,11aR)-8-({[{2.4-

difluorophenyl)methyllamino}carbonyi)-3-methyt-5,7-dioxc-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-yljoxytmethylyoxy] carbonylloxy)acetic
acid (60 mg, 0.112 mmol), N-methyi-1,4-butanediamine (16 mg, 0.134 mmol), N,N-
diisopropylethylamine (0.03 mL, 0.167 mmotl), and HATU (64 mg, 0.167 mmol), using a

15 process similar to that described in example 16, step {a). Purification reverse-phase hplc
yielded the titte compound as a white solid. "H NMR (CDCl5) & 11.23 (brs, 1 H), 10.04 (m,
1H).850(s, 1H),7.84 (m,1H),7.32(m, 1H),8.79 (m, 2 H), 6.00(d, J=6.8 Hz, 1 H),
5.89 (m, 2 H), 5.47 (d, J=6.8 Hz, 1 H), 5.37 (dd, J= 10, 3.6 Hz, 1 H), 4.71-.431 (m, 6 H),
4.04 (m, 1 H), 3.68 (m, 1 H), 3.52 (m, 1 H), 3.02-2.91 (m, 3 H), 2.76 (m, 5 H), 1.73-1.49 (m,

20 4 H), 1.35(d, J = 5.6 Hz, 3 H). ES" MS: 636 (M+1).

Example 22: {[(38,11aR)-8-{{[(2.4-Difluorophenylimethyllaminolcarbonyh-3-methyl-5,7-dioxo-
2.3,5.7.11. 11a-hexahydro[ 1,3loxazolof3. 2-alpyridol1.2-d]pyrazin-6-vlloxylmethyl 2-{[3-(1H-

imidazol-1-ylpropyllamino}-2-oxoethyl carbonate.

25
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bi carbonate, and dried over sodiumsulfate to yield the titl
residue. "HNWR (CDCI3) 8 10.18 (m 1 H), 8.42 (s, 1 H, 7.
6.78 (m 2 H), 595 (d, J=6.4 Hz, 1 H, 582 (d, J=26.4
(m 1 H, 463 (s, 2H, 45 (m 2H, 4.43-4.28 (m 3 H
399 (m 1 H, 3.63(m 1H, 25 (m 2 H, 2.24 (s, 6 H
256.4 Hz, 3 H. b) 2-(Di nethylam no) et hyl
({R{R38,11aR)-8-({[ (2, 4-di fl uorophenyl ) et hyl i am nol car bony1) -

3- et hyl -5, 7-di oxo- 2, 3,5, 7, 11, 11a- hexahydr o[ 1, 3] oxazol o[ 3, 2- a] pyri do[ 1, 2-d]
pyrazin-6- yl]oxyl rret hypoxy] carbonyll y) hydrochloric acid salt. The
product prepared as described i ste j) above (173 ny, 0.239 mol) was

di ssol ved in dichl oronmet hane, t h sodi um bi carbonate sol ution, and
dried over sodium sulfate. Thi'sqi soI ate was di ssol ved in di oxane, cool ed in
an ice-water bath and HC (0. 24;\ , 1 normal solution) was added and 5t he
reaction was stirred 15 m nutés anbi ent tenperature. The m xture was
concentrated under reduced pressurge amd triturated with an et hyl

acet at e/ di chl or onet hane_mi.xter eo e golid was coll ected by vacuum
filtration. 1H NNR(CDCT@E@HO. 7UmAY1H), 8.46 (s, 1 H, 7.31 (m 1 H)),
6.78 (m 2 H), 5.94 (d, P I-’élj? 5.77 (d, J =6.4 Hz, 1 H, 5. 32

(m 1 H, 4.74- 4.34 (m 9H) 4.02(m 1 H, 3.65(m 1 H, 3.39(m 2 H),
2.82(s, 6 H, 1.34 10(d, J 6 Hz, 3 H. ES + M5: 609 (M+l). Exanple 26 Rat
Phar macoki neti cs Fasted mal e CD rats received the conmpound of Exanple
12 as an or alThs titepemsicond daserepﬁeﬁgorpdﬁ(éﬁfﬁs ) Gedil@ft-/ kg in 0.1%

hy dr oxy R f/agn@a%gg@hmh Sh0u%ARots ABLJEady. 1Y pepr od via an oral

gavage nee each) were drawn froma surgically
i mpl &nt é@xwﬁm{bﬁlomwl% ﬁlﬁmdéeﬁaii dlpvrﬁé'a ﬁrsfh}péswailhxl)qxﬁlﬁar?anwiowé@qeaww dose
admi ni st(p @mgommﬂnlmoga{emf%mu@zoeu}r)@wwpaﬁmgo @M—Dﬂﬁﬁhﬁﬁl)SNNL nges. Each

20, SSIBLE 28 E91E! Dl P Bl L SRR B a1 o

benzenes:mdadeemyrmnéd todivat desciGd in waamlenqs dtap (B M ificatiox by itk gabnver si on of

20prodr uy t@g?éﬁ]r}é/ielc}/e(arﬂﬁ?eﬁ%%oEgoméﬁ aa»om%e%%m i Wﬁ%@éﬂoé%&foﬂ 5m41 C 20

mn) to COHcent rat T oRY 1 n sanpl es
wer e10quafﬂ1)t Bﬂ&ﬁed ij7 S0/ HS7 d'r’n& )‘;sH)sT 3nmed Hintled (s hél) A Ssleal H) 6.77 (m,

concent 1) BiITE: GHHIC RS BRI RE6G 151G HOBRETRAS HIANAL 4 LRRIS, S

nmet hods ( T essi onal ocess _for

pr epar at4-hmsf! "Q ‘ﬂ:&?rﬁ'&un’d) 60" ﬁo%grfm é"ﬂ*%oz (m, 1H) 3.36 ( m 1 H), 3.03 (m, 1H)
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15 Example 23: 2-Pyridinyimethy! (§[{{{{(35.11aR)-8-{{[({2 4-difluorophenylimethyllaminglcarbonyl}-
3-methyl-5,7-dioxo-2.3,5.7,11,11a-hexahydro[1,3]loxazolo[3,2-alpyridol 1,2-d]pyrazin-6-
viloxyimethyhoxylcarbonylloxy)acetate trifluoroacetic acid salt.
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OBn CO Me HO OH P-13 conprising the steps of: a)treating a conmpound of
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formula P-6 OBn HOr) P-6CH b) nethyl ating a conpound of fornula P-6 to
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({38, 11aR)-8-({[(2,4-diflucrophenylymethytlamino}carbonyl}-3-methyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[ 1, 3loxazclo[3,2-a]pyrido[1,2-d]pyrazin-6-yt oxyimethyt)oxy]
carbonyl}oxylacetic acid (prepared as described in example 16, step (a)) (37 mg, 0.069
mmol), 2-pyridinylmethanol (0.01 mL, 0.104 mmol}, DMAP (8 mg, 0.069 mmol), DCC (21
mg, 0.103 mmol} were stirred in dichloromethane 8 hours. Water was added and the
mixture was extracted with dichloromethane, washed with sodium bicarbonate, brine, and
dried over sodium sulfate. Purification by silica gel chromatography and reverse-phase
hplc vielded the title compound as a white solid. *H NMR (CDCls) § 10.31 (m, 1 H), 8.79
(d, J=4.8Hz, 1H),8.45 (s, 1H),8.09(m, 1H),7.99-7.59 (m, 2 H),7.31{m, 1 H), 6.78 (m,
2H), 5987(d, J=64Hz, 1H),5.83{d, /=64 Hz, 1H), 546 (s, 2 H),5.30 (m, 2 H), 4.74
(s, 1 H), 4.680 (m, 2 H), 4.41-4.31 (m, 3H),3.82 (m, 1 H), 3.65(m, 1 H), 1.35(d, J=6Hz 3
H). ES* MS: 628 (M+1).

Example 24: 2-{4-MorpholinyDethyl ({[({[{3S,11aR)-8-({[{2.4-

difluorophenylymethyllaminolcarbonyl}-3-methyl-5.7-diox0-2,3.5.7,11.11a-

hexahvydro[1,3]loxazolo{3.2-alpyrido[1.2-dlpyrazin-6-ylloxyimethyDoxylcarbonylloxy)acetate.

o
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The title compound was prepared from {{[({{(3S,11aR)-8-({[{2,4-

diftuorophenylmethyllamino}carbonyl)-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3loxazolo[3,2-alpyrido[1,2-d]pyrazin-6-ylloxyymethyl)oxy] carbonylloxy)acetic {78
mg, 0.145 mmol), 2-(4-morpholinyl)ethanol {(0.02 mL, 0.145 mmol), DMAP (18 mg, 0.145
mmol), and DCC (45 mg, 0.218 mmol), using a similar proceass to that described in example 23.
Purification reverse-phase hplc yielded the title compound as a white solid. "H NMR (CDCl) 8
10.19 (m, 1 H), 843 (s, 1H), 7.32 (m, 1 H), 6.76 (m, 2 M), 5.98 (d, J=6.4 Hz, 1 H),5.76 (d, J =
6.4 Hz, 1 H), 5.30 (dd, J = 10, 3.6 Hz, 1 H), 4.68-4.50 {m, 6 H), 4.43-4.31 (m, 3 H), 3.9-3.90 {m,
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4 H), 3.70-3.41 (m, 4 H), 3.31 {m, 2 H), 2.93 (m, 2 H), 1.35 (d, J = 6 Hz, 3H). ES’ MS: 651
(M+1).

Example 25: 2-(Dimethylaminolethyl ({[{[(38.11aR}-8-({[{2.4-
difluorophenylimethyllaminolcarbonyl}-3-methyi-5,7-dioxo-2,3,5,.7.11,11a-

hexahvdrol 1.3loxazolof3, 2-alpyrido[1,2-dJpyrazin-6-viloxyimethyhoxylcarbonvl}oxy)acetate

hydrochloric acid sait.

a) 2-(Dimethylamino)ethyl ({[({[{3S,11aR})-8-({{(2,4-diflucrophenyl)methyl]laminc}carbonyl})-
3-methyl-5,7-dioxo-2,3,5,7,11,11a-hexahydro[1, 3loxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-
ylloxylmethyljoxy|carbonylioxy)acetate. The title compound was prepared from
({[§[{3S,11aR)-8-({[(2.4-diflucrophenyl)methylJamino}carbony!}-3-methyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a)pyrido[ 1,2-d]pyrazin-6-
ylloxy}methyl)oxyjcarbonylloxy)acetic (77 mg, 0.144 mmol), 2-(dimethylamino)ethanol
(0.01 mL, 0.144 mmol), DMAP (18 mg, 0.145 mmol), and DCC {45 mg, 0.218 mmotl), using
a similar process to that described in example 23. Purification by reverse-phase hplc
yielded the title compound as a white solid trifluoroacetic acid salt. Material isolated in this
manner was combined, dissolved in dichloromethane, washed with aqueous sodium
bicarbonate, and dried over sodium sulfate to yield the title compound as a residue. 'H
NMR (CDCl;3) § 10.18 {(m, 1 H), 8.42 (s, 1 H), 7.30 (m, 1 H), 6.78 (m, 2 H), 5.95 (d, /=6.4
Hz, 1 H), 5.82 (d, J=8.4 Hz, 1 H), 5.29 (m, 1 H), 4.63 (s, 2 H), 4.55 (m, 2 H), 4.43-4.28 (m,
3 H), 421 (m, 2 H), 3.91 (m, 1 H), 3.63 (m, 1 H), 2.55 (m, 2 H), 2.24 (s, 6 H), 1.34 (d, J =
6.4 Hz, 3 H).

b) 2-(Dimethylamino)ethyl ({[({[(3S,11aR)-8-({[(2.4-diflucrophenyl)methyllamino}carbonyl)-
3-methyl-5,7-dioxo-2,3,5,7,11,11a-hexahydro[ 1,3]Joxazolof3,2-a]pyrido[1,2-d]pyrazin-6-
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CO2Me HO-Th OH P-7 b)treating a conmpound of formula P-7 with NalO4 to
a conpound of fornula P-8. 3. A conpound of fornmula P-8 OBn CO2Me HO OH
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ylloxylmethyl)oxylcarbonyl}oxy) hydrochloric acid salt. The product prepared as described
in step (a) above (173 mg, 0.239 mmol) was dissolved in dichloromethane, washed with
sodium bicarbonate solution, and dried over sodium sulfate. This isolate was dissolved in
dioxane, cooled in an ice-water bath and HCI (0.24 mL, 1 normal solution) was added and
the reaction was stirred 15 minutes at ambient temperature. The mixture was concentrated
under reduced pressure and triturated with an ethyl acetate/dichloromethane mixture and
the solid was collected by vacuum filtration. 'H NMR (CDCls) § 10.17 (m, 1 H), 8.46 (s, 1
H), 7.31 (m, 1 H),6.78 (m, 2H),5.94 (d, J=6.4 Hz, 1 H), 577 (d, J= 6.4 Hz, 1 H), 5.32
(m, 1 H), 4.74- 4.34 (m, 9 H), 4.02 {m, 1 H), 3.65 (m, 1 H), 3.39 (m, 2 H), 2.82 (s, 6 H), 1.34
(d, J =86 Hz, 3H). ES* MS: 609 (M+1).

Example 26 Rat Pharmacokinetics

Fasted male CD rats received the compound of Example 12 as an oral suspension dose
(5 mg parent equivalent’kg in 0.1% hydroxypropylmethylcellulose/0.1% Tween-80)
administered via an oral gavage needle. Blood samples (0.2 mL each) were drawn from a
surgically implanted femoral vein cannula at timed intervals for 24 h following dose
administration; all samples were drawn using EDTA-treated syringes. Each blood sample was
combined with 0.02 mL of a protease inhibitor solution fe-amino-n-caproic acid, benzamide HCI,
and 4-(2-aminoethyl) benzenesulfonyl fluoride HCI in water] to inhibit ex vivo conversion of
prodrug to parent, vortexed to mix, and centrifuged (4000 x g, 4° C, 20 min) to harvest plasma.
Prodrug and parent congentrations in plasma samples were quantitated by LC/MS/MS analysis.
Area under the plasma concentration-time curve was estimated using noncompartmental
analysis methods (WinNonlin Professional 4.1)

45

f
P

(0]

r
8

m



Claims

1. A process for the preparation of a compound of formula P-8

OBn

Oy CO,Me
N

)4

HO” ~OH
P-8
comprising the steps of:
a) teeating a compound of formula P-5
OBn
O~ COH
0
P-5

with 3-amino-propane-1,2-diol to form a compound of formula P-6
0Bn

O COH

N

ol

P-6 OH

b) methylating a compound of formula P-6 to form a compound of formula P-7

OBn
o] o CO,Me

2 - N

HO
OH
P-7

c) treating a compound of formula P-7 with NalO, to form a compound of formula P-8.
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2. A process for the preparation of a compound of formula P-8

OBn

o] X €O, Me

)
HO OH

P-8

comprising the steps of:

a) methylating a compound of formula P-6

OBn
o] X CO,H

2 N

o

P65 OH

to form a compound of formula P-7

OBn
Oy COMe
N
HO
OH
P-7
b) treating a compound of formula P-7 with NalOy to form a compound of formula P-8.
3. A compound of formula P-8
0Bn

Oy~ CO;Me

oy

HO™ "OH

P-8
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