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particularly of CD4+ T-cells, with attendant susceptibility to

opportuni stic infections, and its precursor A DS-related conplex ("ARC'), a
syndrone characterized by synptons such as persistent generalized
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i nhi bi tﬁa%.a e.disclosed in W2006/1 16724. The conpounds of the present
i nvent POAIVAPECIRIEINGWBE o del i ver active therapeutic agents. SUMVARY OF THE

I NVENTI ON TheeqiiRgestdp innenéplieatidreiathufad ToeaTRosihdsnddr@in @1 erafy-edédagd of HIV
I ntegr % e%résrzahcl)f%rév?r%FDNA into the host cell genome. Integration is believed to be mediated by

15 integrase in a process involving assembly of a stable nucleoprotein complex with viral DNA
sequences, cleavage of two nucleotides from the 3' termini of the linear proviral 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
WO02006/116724. The compounds of the present invention are designed to deliver active
therapeutic agents.

25

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 treatment of AIDS and/or ARC. The present invention features a

30  compound of formula (1):



and therefore are useful in the inhibition of HV replication, the
prevention and/or treatnment of infection by HV, and in the treatnent of
Al DS and/wo 20RR@118The present invention features a conpolrad/uskoobosrsa? a
(1):(1) wherein: RLis CG-C 8alkyl, C6-C Oaryl or LR2; L is alkylene; R2
is a) hydroxy; b) alkoxy; c) OR3 wherein R3 is P(O (COH)2, alkoxy, or

al kyl ene- al koxy; d) heterocyclyl optionally subsituted with oxo or d-C
8alkyl; e) C(OOR4 wherein R4 is Ky d-C 8alkyl, or XR5 wherein X is

al kylene and RS is C6-C Oaryl, heterogyclyl, or NR6R7 wherein R6 and R7
are independently selected from®heQroup consisting of Hand C C8al kyl;
f) NR6R7; g) C(O NRBR9 wherein (Sand RO are independently selected from

t he group consisting of H and or p) C(ORL0 wherein R10 is
i Kth XR1 1 wherein RL 1 is

het erocycl yl opt iF Fsu

het erocyclyl; or a ;Zﬂgp eptabl e salt thereof. BRIEF

DESCRI PTI ON OF THE W . OPl asma concentrations of (3S,

11aR) - L/ -[ (2, 4- Di f | uor ophenyl ) net hylH - 6-

hydr oxy- 3- met hyl -5, 7-di oxo-2, 3,5,7, 11,1 la-hexahydro[1

, 3] oxazol o 3, 2-a] pyrido[1 ,2-c/]pryréyxine- 8-carboxam de (conmpund la of

Schene %) and a prodrug, Exanple 12. DETAILED DESCRI PTI ON OF THE | NVENTI ON
wherein:

R'is C1-Csalkyl, Cs-Croaryl or LR%
5 L is alkylene;

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 C¢-Cgalkyl;
e) C(O)OR* wherein R* is H, C;-Cgalkyl, or XR® wherein X is alkylene and R® is Cs-C1oaryl,
heterocyclyl, or NR°R” wherein R® and R are independently selected from the group consisting
of H and C4-Cgalkyl;
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[1,3]oxazolo[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 Formula (1), useful in delivering
therapeutic agents for 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 compounds of Formula (1), useful in
delivering therapeutic agents for treating or preventing viral infections,
parti cul avbyotdorisiaf ecti ons, pharnmaceuti cal conpositi on®CTAISPINDFAIGI
conpounds of Fornmula (1), and processes for preparing the conpounds. The
present invention features a conpound of fornula (I): (1) wherein: Rl is

C -C 8alkyl, C6-C Oaryl or LR2; L is alkylene; R2is a) hydroxy; b) al koxy;

c) OR3 wher I e- al koxy; d) heterocyclyl
optionally ih gﬁ%ﬁ?ﬁaﬁ%ﬁ%ﬁﬁ%%%e%?cBﬁ%@umPiféh%M%@ O OR4 wherein R4 is H,

d-C 8al kyl, or XRS5 wherein X is alkylene and R5 is C6-C Oaryl,

het er ocycl yI, or NR6R7 wherein R6 g@nd R7 are independently selected from
the group consisting of Hand G -Q{8alkyl; f) NRER7; g) C(O NR8R9 wherein
R8 and R9 are independently sel e® e®from the group consisting of H and
XR5; or h) C(O R10 wherein R10 bé heterocyclyl optionally substituted with
XRlL 1 wherein RL 1 is heterocy® ylI9 o;%a phar maceutical |y acceptable salt

t hereof. The pres iFent® a conmpound of formula (1) wherein
Rl is LR2 wherein s OR3 The present invention features a
conpound of formula

5 wherein:

'deMMWMFQ
R'is C1-Csalkyl, Cs-Croaryl or LR%
L is alkylene;
Ris
a) hydroxy;
10  b) alkoxy;
c) OR® wherein R® is P(O)(OH),, alkoxy, or alkylene-alkoxy;
d) heterocyclyl optionally subsituted with oxo or C4-Cgalkyl;
e) C(O)OR* wherein R* is H, C;-Cgalkyl, or XR® wherein X is alkylene and R® is Cs-C1oaryl,
heterocyclyl, or NR®°R” wherein R® and R are independently selected from the group consisting
15  of H and C4-Cgalkyl;
f) NR°R’;
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

(1)

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 (I) 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 C.
soaryl.

The present invention also features a compound selected from the group consisting of:
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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 methyl carbonate;

30  {[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-(methyloxy)ethyl carbonate;

3



is OR3 or C(OOR4 wherein R3is P(O(OH)2 and R4 is XR5 wherein X is

al kyl ene and R5 is C6- 10aryl. The present invention also features a
conpound wel2enrmdsifir om t he group consisting of: {[(3S, PCT/US2009/051499

11aR)-8- ({[ (2, 4-Di f | uor ophenyl ) net hyl ] am no} car bonyl ) - 3- net hyl - 5, 7- di oxo- 2,
3,5,7, 11, 1 lahexahydro[ 1 ,3]oxazolo[3,2-a]pyrido[l

, 2-d] pyrazi n-6-yl ] oxy}net hyl methyl carbonate; {[(3S,
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pyra2|n ] oxy}met h I ox ethy Carbonate; {[(3S,
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,2-d]p razin carbonate; {[(3S,
11aR) - éexe{nwr@u maouzﬁ? 8@%}9951%@']“@;#@]1% wf%m%w@r(phss pOHYIBORY di ox0- 2,
3,57, cdr na’Ltelahexahydr o[ 1 ,3]oxazolo[3,2-a]pyrido[l
,2-d] p ra2| n- 6- d met hyl 3-(phosphonooxy) propyl carbonate; é;(SS,
11aR) LSQIYaB)z{g i(4:f fﬂ‘@b%\?w')fﬁ@tbwiﬂr'_]"a%cﬁ@})w)'%@ﬂﬁ}h})' S3-gerengia s /A1 dil8xo- 2,

hé)gahyafog f‘&‘]@%ﬁ@)}’dﬂﬁ Qla]éyrld§ﬂ102§é1é9rla9ﬂﬁ36 ?I FN thﬂ@[—éyrldlnylr?e[th% garbonate

razi n- 6- & yridi ny car bonat e;
llaR) (3(8{‘[4(35)3 (2.7 fﬂwf&ww}rﬁ@thmawla%Cﬁ@paﬂ%ngﬁhw537 terondI3 5741 dilgxo- 2,

3,5, 7, hésanh a’roﬂ-ﬁﬁﬂg%ﬁ&’dﬁ Qla:]_pyrldoT ,2-d]pyrazin-6- yIFoxy}methyI 2- (2 oxo-1-pyrrolidinyl)ethyl
1 3 oxazolo[3 razi n- 6-yl ] oxy}

2-20- ogaybangiey roI i d| nyI ) et hyl
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-(4-morpholinyl)ethyl

{
1

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

25  dioxo-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-
ylJoxy}methyl)oxylcarbonyl}oxy)acetate;

({I{1(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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}methylhoxy]carbonyl}oxy)acetic acid,;

30  {[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-(dimethylamino)ethyl
carbonate;
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-yl]loxy}methyl 2-oxo-2-{4-[2-(1-

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



carbonate; {[(3S,

11aR)-8- ({[ (2, 4-Di fl uorophenyl ) net hyl ] am no} car bonyl ) - 3- net hyl -5, 7- di oxo- 2,
3,5,7, 1liwolotwahesdahydro[ 1 , 3] oxazol o[ 3,2-a]pyrido[1l PCT/US2009/051499

, 2-d] pyrazi n-6-yl Joxy}net hyl 2-(4-norpholinyl)ethyl carbonate; Phenyl nethyl
({[({[(38, 1

laR)-8-({[ (2, 4-di fl uorophenyl ) net hyl ] am no}car bonyl ) 3 rret hyl -5, 7-

di oxo- R’I»e@ry'is({[zg(?,%lﬂjaR:}@ -(Rx 22K EbRbheny PRI lodtndd [yil-57d|oxo-

et h I)o ] carbon oxy acetate {[({T(SSJ | aR
4 UPh B 61 S e ol A OO S P60 0l oxo. 2 5 8.7 it 1

1a hex nq)étgf 1) O’;‘( RXM6R) QG )telpyr i do[ 1, 2-d] pyr azi n- 6-

i afg car bony y)acetic acid
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, 2-d] pyrazin- g% | am nO) et hyl carbonate {[(3S,
11aR) - Byridinyf rgethyltanﬂln Fftyb%h%%t%et hyI ] am no} car bonyl ) - 3- et hyl - 5, 7- di oxo- 2,
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la- hexa oxazol o[ 3 rido[1 ,2-d]pyrazin-6-
yl ]Q)Xyﬁ %)@X(){I%QT%WF}WW"&@%V%V@F‘O}PP@W'E) -methyl-5,7-dioxo-2,3,5,7,11,11a-

11aR) ﬁe%a{h &r% ]@kéﬂottg@ QQWMB?@B]BW&W@ gmkfﬁﬁém;ﬂﬁt{iz-@r met hyl - 5, 7- di oxo- 2,

3,5,7, ahexa oxazol o[ 3
, 2-d] pmoafﬁtottmélem}@wyoh@thyﬁthz G@KRAN2IE; (2- pyri di nyl met hyl ) ami no] et hyl

car bongisz, 114K (2 4- D|quorophen methKI]amlno}carbonyI) -3- meth -5,7- dIOXO 2.3,5,7,11,11a-
2. 4- uor op ] ami no} car bonyl ? 3-net hyl - 5, 7- di oxo- 2,

%15R)7- hé}gaﬁt[ éroﬁ_bﬁ@;gm$ gta]pyrldo 1,2- d]pyrazm -6-ylloxytmethyl2-{|4-
1, 3 oxarate r%rr@ncﬁ}ttnwdn@m&}lz 8X<SHtW'E:§r%bHat@ yl Joxy}met hyl 2-(4-nethyl -1-
pi per a2| carbonate; {[(
112R)- B tf W ﬁ%ftmwvl5rﬁ@ttmltawla%ca@paarammw S3l-ierengi 35741 dilaxo- 2,
3,5,7 héﬁahyémﬂ-ﬁﬂ@%ﬁb‘}’dﬂﬁ 9lalpyrido[1,2-d]pyrazin-6-ylJoxy}methyl 2-{[3-(1H-imidazol-1-
yDpropyllamino}-2-oxoethyl carbonate;
2-Pyridinylmethyl ({[({[(3S,11aR)-8-({[(2,4-difluorophenyl)methyl]Jamino}carbonyl)-3-methyl-5,7-

20  dioxo-2,3,5,7,11,11a-hexahydro[1,3]Joxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-
ylJoxy}methyl)oxylcarbonyl}oxy)acetate;
2-(4-Morpholinyhethyl ({[({[(3S,11aR)-8-({[(2,4-difluorophenyl)methyllamino}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)oxylcarbonyl}oxy)acetate;

25  2-(Dimethylamino)ethyl ({[({[(3S,11aR)-8-({[(2,4-difluorophenyl)methyllamino}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)oxylcarbonyl}oxy)acetate;
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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 4-nitrophenyl carbonate; and

30 pharmaceutically acceptable salts thereof.

The present invention also features a compound selected from the group consisting of:
A compound selected from the group consisting of:
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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 salf;



1 , 3] oxazol o[ 3, 2-a] pyrido[1l ,2-d] pyrazin-6-yl]oxy}nmethyl 2-{[2-(4-

nor phol i nyl ) et hyl ] am no} - 2- oxoet hyl carbonate; {[ (3S,

11aR) - 8- (Wp(R1oMm1B¥1# | uor ophenyl ) met hyl ] am no} car bonyl ) - 3Pe@EfUSRe09H51A9¢i 0X0- 2,
3,5,7, 11, 1 lahexahydro[ 1 ,3]oxazolo[3,2-a]pyrido[l

, 2-d] pyrazi n-6-yl Joxy} et hyl 2-{[4- (dinmethylam no)butyl]am no}-2-oxoet hyl
carbonate; {[(3S,

%13R)7 ﬁ&s@{{a@fk@(é hwmmwmwdr& AFIcRBLARAT-BMBthyI-537-BRkEY! 3,57 41di1gX0- 2,

1, 3] oxé@éﬂhdﬂ@ 123]a]<%ﬂYq[%8faipyztdaﬂ1p%rﬁlﬁzraﬁmaﬁ -yligxyheathed Briphosprhppgaxy)propyl

i mi d@g,gbnélte MdnbRARY $TLAQ) - 2- oxoet hyl carbonate; 2-Pyridi nyl met hyl
(1£1I[?§ { gg[@{s[ [ 2R-E{ 2. edtiBorenhenybraethyliqraireleatoeayl bdrathvld. frdiong .32, 711, 11a-

di 6-
7 T s et o R LT

11aR) - 8arp{>'p={t9 aqetg e | uor ophenyl ) et hyl ] ami no} car bonyl ) - 3- et hyl -

5, 7- di 0x0- 278 Borrf élk}h alone or |n comblnatlon Wlth any other term, refers to a straight-chain
la- hexahydr o[ 1, 3] oxazol o] 3, 2 i do[ 1, 2-d]'pyrazi n-'6-

vl ] oxyph@'ﬁnweﬂdsaa]rbﬁt%me}h@&zgi)cdwéf%ta@onza@gﬂlrﬁa@ﬂw"wﬁhﬁ@pe@ﬂgd nyrpberef ( 3, 1
1aR) 8zdrbb gtﬁn@'éﬂaﬁﬂﬂ%@f%ﬂ%‘ Qa@ﬁ:taf%%dl@d'@ 'Bgi}é:r@rn%f)nﬁitédt% methyl ethyl, n-prop I

hyl -5, 7- di oxo- 2 hexah Loxazoi -al pyrido[1
21Qj] pgﬁpa@pw B-bui, ]'W}yhéﬁﬁﬂl)yb%ﬂ éatryb@ﬁW} @1@9% athexw: an{i[ﬂc%@e

11aR) - 8- ({ [ {Re Pen@l"Bikyleﬁ@pr'a%fﬂé/{&&?Mlyrht]o@mdh%&@&rbé?miweﬁrW%Féﬁé'rb& rhaidhiox0- 2,
3,5,7, 11, 1 lahexahydro]
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11aR) - Di’f I'uor ophenyl) met hyl ] am no} car bonyl ) - 3- et hyl - 5, 7- di oxo- 2,
, hqggﬁ@ngyi,cﬁlqle or in combinafion with any other term, refers to a carbocyclic
aromatlc moiety (such as phenyl or naphthyl) containing the specified number of carbon atoms,

20  preferably from 6-10 carbon atoms. Examples of aryl radicals include, but are not limited to,
phenyl, naphthyl, indenyl, azulenyl, fluorenyl, anthracenyl, phenanthrenyl, tetrahydronaphthyl,
indanyl, phenanthridinyl and the like. 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-phenanthridinyl, 2-phenanthridinyl, 3-

25  phenanthridinyl, 4-phenanthridinyl, 7-phenanthridinyl, 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 like.

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

30  to 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 quaternized, and including any bicyclic group in which any of the above-
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napht hyl , i1 ndenyl, azul enyl, fluoren anthracenyl’, phenanthrenyl,
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an aromati c "hydrocarbon radic such as in 1-nap y -
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7-phenant hri di nyl , "8-phenant hridinyl, 9-phenanthridinyl and
10- pheh%tﬁquFFQ%Cﬁ@/tla'”'rE%&}@plLéﬁeﬁ‘s‘ffo"%ﬁr%ser'%ﬁfﬁ‘l’ dhe FﬁEﬂnuH@ter%M‘ﬁ'eaﬁéteﬁQﬁyC'!q 9t ed

to, ph&fé‘t’érocwmgb’lhcluded each possible positional isomer of a heterocyclic radical, such as in
1-indolinyl, 2-indolinyl, 3-indolinyl. Examples of heterocycles include imidazolyl, imidazolinoyl,
imidazolidinyl, quinolyl, isoquinolyl, indolyl, indazolyl, indazolinolyl, perhydropyridazyl, pyridazyl,

20  pyridyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, pyrazolyl, pyrazinyl, quinoxolyl, piperidinyl, pyranyl,
pyrazolinyl, piperazinyl, pyrimidinyl, pyridazinyl, morpholinyl, thiamorpholinyl, furyl, thienyl,
triazolyl, thiazolyl, carbolinyl, tetrazolyl, thiazolidinyl, benzofuranoyl, thiamorpholinyl sulfone,
oxazolyl, oxadiazolyl, benzoxazolyl, oxopiperidinyl, oxopyrrolidinyl, oxoazepinyl, azepinyl,
isoxozolyl, isothiazolyl, furazanyl, tetrahydropyranyl, tetrahydrofuranyl, thiazolyl, thiadiazoyl,

25  dioxolyl, dioxinyl, oxathiolyl, benzodioxolyl, dithiolyl, thiophenyl, tetrahydrothiophenyl, sulfolanyl,
dioxanyl, dioxolanyl, tetahydrofurodihydrofuranyl, tetrahydropyranodihydrofuranyl,
dihydropyranyl, tetradyrofurofuranyl and tetrahydropyranofuranyl.

The term “heteroatom” means nitrogen, oxygen, or sulfur and includes any oxidized
form of nitrogen, such as N(O) {N*-O’} and sulfur such as S(O) and S(O),, 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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measurement associated with a particular dlsorder and may include the suppression of

symptom recurrence in an asymptomatic patient such as a patient in whom a viral infection has
20 become latent. The term “prophylactically effective amount” refers to an amount effective in
preventing a virus infection, for example an HIV infection, or preventing the occurrence of
symptoms of such an infection, in a patient. As used herein, the term “patient” refers to a
mammal, including a human.
The term “pharmaceutically acceptable carrier or adjuvant” refers to a carrier or adjuvant
25 that may be administered to a patient, together with a compound of this invention, and which
does not destroy the pharmacological activity thereof and is nontoxic when administered in
doses sufficient to deliver 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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tritium  or the replacenment of a carbon by a 13C or 14 C-enriched carbon
are carboxylic acids such as acetic, lactic, tartaric, malic, isethionic, lactobionic and succinic acids;
organic sulfonic acids such as methanesulfonic, ethanesulfonic, benzenesulfonic and p-

20  toluenesulfonic acids and inorganic acids such as hydrochloric, sulfuric, phosphoric and
sulfamic acids. Physiologically acceptable salts of a compound with a hydroxy group include
the anion of said compound in combination with a suitable cation such as Na*, NH,", and NW,*
(wherein W is a Cq4alkyl group). Preferred salts include sodium, calcium, potassium, and
hydrochloride.

25 Other compounds of this invention may be prepared by one skilled in the art following
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
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of such a disease or condition, in a patient. As used herein, the term
amount of a compound of the present invention effective to treat or prevent viral infection, for
example an HIV infection, in a biological sample or in a patient. In another embodiment,
compounds of this invention and pharmaceutical compositions thereof, which comprise an
amount of a compound of the present innovation effective to inhibit viral replication or to treat or
20  prevent a viral infection or disease or disorder, for example an HIV infection, and a
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 AIDS 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 treatment
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 a compound according to 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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benzenesul fonic acids. O her acids, such as oxalic, while not I n thensel ves
phar meg&@PmMeal | y acceptabl e, may be enpl oyed in t he preparation of salts

useful as '1T'F1@bfé%@hﬁﬁx¢e%tubﬁ'f&%ﬁFMﬂ@sta*?ﬁetﬁ&d%‘?ﬂi&?ea%eﬁtﬂﬁa'd]Hi%é‘ltdo%utuaﬁ‘d
t heir pharnmaceutically acceptable acid addition salts. Salts derived from

appr opini apaienh e LXARE qudénaial inclugdoap hugnag, whighiglinigal cendiiniingudesthesenet al
(e.g., wﬁﬁgm\%% Hgén dlm% Hgﬂelrm%ré' WM@]’%&h&ls\% ‘tr%aﬂgnéal@bgt)é'n} withd ot her

am ne salts. SIO%%IC& 'y acceptable salts of drogen_atom or an

amtho gfﬂw@cw\t@pud@ﬁ V& 3mentgf gaemporad BW'P@t%@Pd‘é’eﬁh@h e riesentc,

lacti Cmvéﬁtfotnasﬂécplncl[]@éé &me'trﬁf%ithﬂ t%'tr‘éatnh&ﬁ‘bPBﬂo%ﬂillﬁx@ija%qhé‘é%r&ﬁérﬂl%ned
organi ¢ sul fonic acids such as mnethanesul foni c, ethanéesul fonic,

benzen@i§6ages A" €OBHEPTSt ol uenesul foni ¢ acids and inorganic acids such as

hydrochl ori RefefaHcEWekdin t&t"r’@a’i%ﬁf derftRdo %Hiﬂh%ki% aBGhdi%s tﬁ’é‘iféétﬁieﬂ%fca' Iy
acceptabl e salts of a compound with a hydroxy group include the _anion of

sai d C@%B‘@ﬁ@d candinngi daerders andtinfeationgi ¢vamteme fareef. angassasiaied+ Theiabove and
NWis5 + compounds according to the invention and their pharmaceutically acceptable salts may be

employed in combination with other therapeutic agents for the treatment of the above infections
or conditions. Combination therapies according to the present invention comprise the
administration of a compound of the present invention or a pharmaceutically acceptable salt
thereof and another pharmaceutically active agent. The active ingredient(s) and

20 pharmaceutically active agents may be administered simultaneously (i.e., concurrently) in either
the same or different pharmaceutical compositions or sequentially in any order. The amounts
of the active ingredient(s) and pharmaceutically active agent(s) and the relative timings of
administration will be selected in order to achieve the desired combined therapeutic effect.

Examples of other therapeutic agents include:

25 Nucleotide reverse transcriptase inhibitors such as zidovudine, didanosine, lamivudine,
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, PRO-140, TNX-355, BMS-
806, 5-Helix and similar agents;

35 Integrase inhibitors such as L-870,810, raltegravir and similar agents;
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(wherein Wis a G -4alkyl group). Preferred salts include sodium calcium
potassi um and hydrochl oride. O her conpounds of this invention nay be
prepared W9 20r018Ki4l | ed in the art foll ow ng the teachi mg3/uskoowios1499
specification coupled with know edge in the art using reagents that are
readily synthesized or comercially available. Any reference to any of the
above conpounds al so includes a reference to a pharmaceutically acceptable

salt ther eofyqdiy frﬁlb‘ﬂBrst§1u%h%9'ﬁAoﬁm§noolf’A-t4B‘? a{oesﬁr%rﬁrag@mngwn may be made
by net hods known to a g rson skilled in the art. For exanple, treatment of

a conpound EXCR4eangfas 5inhkbéﬁftsls(b'ﬁh@Mﬁ“‘élfpca(ﬁﬁfﬂ@@ﬁ@r@ K6 % magaiigci n an

approng@tgfg 8971)\VERKaXd hhg ghﬁla,daéetﬂgs correspondi ng salt. Conpounds of the
present invention are useful as prodrugs to deliver therapeutic compounds,

for exanpl e$he BrAseuiaeNiPR Birhebinciudesiheoms/of a LempRUNdAseoRding idha VSRERN at ed
to have thb Midn(tRAN&8Ea HARIBHER! #r éﬁilﬁtb?‘(ééu\é .or SBGUATRESImiRGtrAthe Wihsdtaddst

i nvention relates to nethodsof treating or preventing viral infection, for
exanpl angfherHhgrapatiscadesh Suﬂha%’fh@ﬁ@%@%je{ler@&m@@ conprising contacting the

bi ol ogi cal @@H%b@nd@ 6fh‘h&9r%§é’r‘rm%n%n ﬁ@?%laﬂnﬁﬁlgte@d RS TBERY kb G {oinhibit

acceptabl e salts thereof. Another aspect of the instant invention relates
to met BOG§ues th?rr@%tﬁbwgmcﬁf COMPQURS; f@;e%amale ritoifait Aspordingly. thearigtest an H v

i nf ect InQQntldnr’feé’tuFHérQir'ﬂefFl‘éﬂ%r'tﬁé E}gat%ﬂ;m by &B&WI% 610a alg@as@lﬁm{éré}nbefore
t herapeutically effective anount of conpourids of formula (1)

th} nagesriped by pdmiedigtiampea §WP@WH§I‘%@FGS%@V@6%‘GW§‘%©@ M"th@ to the

i nvent lrféﬂab%h@mﬂ%ﬁbr‘ C@Ucﬁrdomb‘ﬁ#é'tlbﬁ%aty%eten)‘?mﬁlé%?éd@mhltéﬁeoﬂélg)BWétﬁ?@nﬁalR/f H VvV
i nfections and associ ated conditions. Reference herein to treatnment extends

t o prophyl akigeng&l geitalle dpsrefor pach piehe abevecwealinned iweaditieiseit! persthe

synpt o $5 956 Ak klidgrhs hft £ t R yconpl ex
(ARC), @38?2902 ia?d():oma randdua %Jod(}%‘i’!j b g,&?:%ﬂ@?nqég%o%%e} génrg%dl ment of

the i nRErARNM In bermpaaRi9- blo ?Q9rrﬁapar l("ppram ba i VeOh R €4y Halpspetheryistl at ed
| N9 CRRRARI! bIPRBIghiTbT ciVeahGrLbRA SERARUMRRL as thBBaRATBARSIRL A ()

for salts or esters thereof, the weights would be increased proportionally. The desired dose
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 500 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 constitutes one or more accessory ingredients. In general, the compositions are
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pharmaceutical conposition, which conprises a conmpound of formula (1) and
phar maceutical ly acceptable carrier, adjuvant or vehicle. In one

enbodi merwQ 20te@1c81aposi ti on conpri ses an anount of a comrpoarsdocofostsbe
present invention effective to treat or prevent viral infection, for
exanple an HV infection, in a biological sanple or in a patient. In

anot her emnbodi nent, conpounds of this invention and pharmaceuti cal

conposj Fel QRS E BRIl aw@hﬁ.h]a@é? Fn'@ﬁ‘gi Al @ggge.aﬁ.o@iheaacﬁmgmgn@W&rhﬁqlm esent
|nnova|on effective’to inhibit vira l'ication or to freat or prevent a
vi ral paffle@tqranelwrdlvmeges@él@C@rrﬂetﬁ @&oéremdﬂ@m ienepepsasy ahanipatherdredicton, and a
phar maceuti ¢gl Fbés@ﬁﬂﬁ@n%@rh RurRF ikRbies §%§Nﬁé%u%al M&hbé\éltﬁ)n FBerBRbdrefaTul at ed
for adm nistration to a patient, for exanple, for oral admnistration. The
pr esenfefingderierein af@mmﬂé%oﬁtbﬁﬁ&ﬁ@db'”&%@ﬂ&r ﬁ@hﬁﬁnqut'q;a%'\\/@ﬁ@@%@p'q? geltuse in
medy CajhatFLAR¥nother th@?é%@'ﬁ‘t'l che‘?i'f aldedd R SRt MRRPEHYADM T 1t ofi T al

I nfection, for exanple an I nfection and assocCi ated conditions. The
corrpouﬁ%ﬁs according to the i nvention are especially useful for the

treat ment ot:omp%t.mthblatf&qraqq%uwbdﬁam@ﬂahb@ﬂ%y%ucdaesae%teﬁl dRiseLat ed

compl ex (ARC), progressive generalized |ynphadenopathy (P&), Kaposi'

sar confat Ct“?ﬁ@fiﬁﬂ%’c"?tf@fﬁéﬁl“&'f]%maﬁﬁjﬁ%ta%MﬁB-tfﬁ%P@ﬁ%@'%@ﬂh@IFW'@'&IfOFCQ)nd| tions

such agrofyiged ‘B@H&Péﬁt%&@@h%%tcH@é'shlté’él@cé%lﬁrtl‘?éééﬂvercon‘:nbgﬁ’rhd?@ﬂ inRAr aperesis,
anti-HV antib ?£03| tive and H V-positive conditions, including such

coHdi t P@ti%‘athléf?y BEHBRUSSOHION On s disgRbvask and/ry dispersedtman aghesiva or Phe

pr esentjish&edid ePBoIWhQN 'ﬁ@@ta%lé‘@én*&@ﬁkreft%h of IHe dctieaEEmPpouriis BhEMaR tsbepf the
synptonms or effe a viral infection in an infected patient, for

exanpl @ref%fa%ﬁﬁﬁlﬂt 3°/m€q ¥ n§s &NApAEIUILHRAPISILIEL e Pelve CRAPRPHIS ey |bﬁg to said

pati enHeIﬁ/e%&Fdﬁ@ﬂ%dt&ﬁﬂ)y} é‘le@t?&t?a‘ﬁ%bd/r?oﬁﬁﬁ’t%ﬁor@&s as GERRANNGeRAEA] /i Ng to the

I nvention. According to one aspect of the invention, the viral infection is

a r et r BhanmgceyptigabReseqich B@®).pHAt(198)ar an HI V i nfection. The present

i nyention f ppihelceliftl BEIRSoditAs bf heQPredent ANBRIINELRSSIRHSH 8 damhidifgatioRvent i on

in the manufacture of a nedicament for admnistration to a subject for the

t r eat nBY8Y befrresantadas qisgreletunin suehaseanrsHiesl @rlein gashals phieklefs @a¢h The

conpﬁuma,ﬁ%%r SHetefnfind D EmbIMEIN tH LALLTR W gPd iéhtd @isUSSSvdeR oRgiaHuRB ad y1er apy

In

solution or a suspension in an aqueous or non-aqueous liquid; or as an oil-in-water liquid
emulsion or a water-in-oil liquid emulsion. The active ingredient may also be presented as a
20  bolus, electuary or paste.

A tablet may be made by compression or molding, optionally with one or more
accessory ingredients. Compressed 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 cellulose), lubricant, inert

25 diluent, preservative, disintegrant (e.g. sodium starch glycollate, cross-linked povidone, 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 tablets may optionally be coated or scored and may be formulated
s0 as to provide slow or controlled release of the active ingredients therein using, for example,

30  hydroxypropylmethyl 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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treatment of HV infections or H V-associated synptons or effects, for
exanpl e Kaposi's sarconma. The present invention further provides a nethod
for the tweavmanisief a clinical condition in a patient, PCOrUSeo0aopi4e9 a
mammal i ncluding a human which clinical condition includes those which have
been di scussed herei nbefore, which conprises treating said patient with a
phar maceutically effective anount of a conpound according to the invention.

The prg%é}tn bF‘¥lﬁfP’6ée0£hdaéc%€|a‘ 8 M@Gmms:@mrfswg tﬁ@@ctﬁﬁe@?ﬁﬁrg&@ﬁt iR

prophylFaxis of any of af orenenti oned di seasés or conditions. Reference
here|n&w@bkﬂéwﬂhﬁﬁ@@éxtends to prophylaxis as well as the treatnent of

establis hedPﬁ%ﬁdcbhﬂH%corﬁb&s@tfo% rsﬁuté’d“é’fo'r %@ﬁél'a‘&ﬂﬁmst?é%ﬁtn%iﬁbé &%E&%d a&nd

associ at ed. The above conpounds according to the invention and their
phar neeesseries tarprense eigegls gels, &%@Sw@ym@réﬁiﬂyof@armwe«%mﬁ|Cﬁ@pp@tdprw @Y ot her

t hes apgatithif iR9&dHich thhe bERelif HoUIERucRLaliBR ALAYKNbIA FEhEQRSH@E condi tions.
Combi nation therapies according to the present invention conprise the

adni ni 3RTEPTIFP of a compound of the present invention or a pharnaceutically

accept abl e pghindcBet c%@f:orﬁﬁ&|t%@tf$1%ct9h§dnﬁfﬁi§%ﬁdn%é>l e ?Fe%bﬂt%d agent . The
active ingredient(s) and pharmaceutically active agents may be adm ni stered

si mul t BYRROGECMY With acsuitalblg atiier 6PMPYSING. forexaRple, £pgo r o a galfoyatesgrtother

phar ”Bﬁ%kgria%aéonﬁ%mpﬁééd |Hrﬂl$e Q. SRANGIHOsRore% rhdl BYorRERRRHY ﬂShﬁe@HPUﬂt s of
the active ingredient(s) d pharnmaceutically "active agent(s) and t he

rel@t i 9dmpxuie ﬁb@e@Pt'\éﬂﬁﬁ”ﬂﬁ'%@tloﬁtvi"tﬁ‘rih%@ﬂter@é o5 gredied earrie Shiptiared by elifin®ve t he
desi r edn s dNimed Mdigs. apeutic effect. Exanples of other therapeutic agents

i ncl ude: Nucleotlde reverse transcriptase inhibitors such as zidovudi ne,

di danosi ne, PhafaggdiiGacorprositionasHiable i Rarniaral agmivipiaation incheier aakepus and

adef ovjgndHuRbYL8btonicl @iy Mﬂa‘cﬂ@n sél@lﬂﬁ%'v@hlcrﬁrﬂé\y E&thiRRinA®xidahRY e,
andoxovir, el vuci tabi ne, and sim]lar agents;” Non-nucleotide reverse

t ranscp@(ﬁ?%éat$ ARg E‘Pltl@ﬁé"’f‘(thf@l‘%lth@ p%@f”ﬁ@@ﬁtcah%m%'t@ﬁtﬁm@w Wik therblaed i vity
SUfd  ags thBTHERSA reciBieht; Bh@quédus -ahd HehhgB8oleMbaRLERNsBRE Michdh&ALinclude

efavirenz, |loviride,

suspendlng agents and thickening agents; and liposomes or other microparticulate systems
which are designed to target the compound to blood components or one or more organs. The
pharmaceutical compositions may be presented in unit-dose or multi-dose sealed containers,
for example, ampoules and vials, and may be stored in a freeze-dried (lyophilized) condition

20  requiring only the addition of the sterile liquid carrier, for example water for injection,
immediately prior to use. Extemporaneous injection solutions and suspensions may be
prepared from sterile powders, granules and tablets of the kind previously 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 to 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 question, 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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i mmunocal , oltipraz, capravirine, TMC-278, TMC-125, etravirine, and simlar
agents; Protease inhibitors such as saquinavir, ritonavir, indinavir,

nel fi naviwQ 2armpnestavi r, fosanprenavir, brecanavir, ataza&oaxiseeoowspeanavir,
palinavir, lasinavir, and simlar agents; Entry inhibitors such as
enfuvirtide (T-20), T-1249, PRO 542, PRO 140, TNX- 355, BMs- 806, 5-Helix
and simlar agents; |ntegrase inhibitors such as L-870,810, raltegravir and
simlar age(§§1 1%9@}5}1/ I.09.4L 4L@.hué}bbwg@|)%ﬁm@shﬁ%@4s4w@n@l EA—(ﬁ%Z @rsd7 $1 f d.ar
agents; and I'bitors such as vicriviroc ,  Sch- D,
TAK779he>f?éwar@i1r a@xqagio[az 7aJr85I¢5>[1 ZFWR&WQ'nQTﬁjC%P%afW'e HG¥ rh)@gnadﬁié/ rpet@gém

| nvent @8l fthblieiieRth Yites ifiRudiRemBhhods BREBGUIA 900006t firako the invention
in the manufacture of a nedi cament for sinmultaneous or sequenti al

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

def ned hgrelnb fore. Compounds of the present invention may be

ni st ePEFNFth an agent known to inhibit or reduce the netabolism of

conpounds for exanple ritonavir. Accordingly, the present invention
features s nmethod frRérophe treatgrent or prophyl axis of @ di sease as
herelnbef re described by adpi gl strationNgf a compgpundllof the present

i nvent i on @b Tation wit hi0a Ret dboHc—nhitrt or. Suc® cénbi nati on nay
be adnlnlstered si medet aneously or sequentially. In general a suitable dose
for each of the above-nentionegaconditions will be in2ahe range of 0.01 to
250 ng per kil ogram body wei ght of the recipient (e.g. a human) per day,
preferably in the range of 0.1 to 100 ng per kil ogram body wei ght per day.
Unl ess ot Reang@ i ndicated, all weights of active ingredient are cal cul ated
sq¢ he parent conpound of formula (I) for salts or esters thereof, the
wei ghts woul d be increased proportionally. The desirgd dose may be
presented as one, two, three, four, five, six or nore?sub-doses

adnini;tered at gppgopriate int val s T ySélﬁ‘j‘gﬁ"iout thedéay In sone cases the
desired EEFE \sz%en+othb mat Lue_ﬁays These s -dgses may be
adni ni st &xed-N sage forns containing, £9 /S? 1000 ng or
20 to 500 ng, @r 10 fo 500 n92b95|1 to 400 ng o ctn | \4\ ent
1a M=H
1b M =Na
Scheme 3
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per unit dosage form Wile it is possible for the active ingredient to be
adm nistered alone, it is preferable to present it as a pharnaceuti cal
conposi t w20 1s1enposi ti ons of the present invention ®ORAIS2e/0at49% east
one active ingredient, as defined above, together with one or nore
acceptabl e carriers thereof and optionally other therapeutic agents. Each
carrier nust be acceptable in the sense of being conpatible with the other
i ngredi ents of the conposition and not injurious to the patient.

Phar naceuPft@le éonposi ti ons include those suitable for oral, rectal, nasal,
topi cal (including transdermal, buccal and sublingual), vaginal or
parenteral (includigag subcut aneous, intranuscul ar, intravenous,
intradermal, and prtravitreal) adni ni stratiorf' The conposi tions may
conveniently be esented in unit dosage fo©m and nmay be prepared by any
met hods wel | knomn |n the art, of pharmacy. oémﬁh met hodssphepreesent a further
feature of the pres t 9 nyent?GRTERA i ncl ude the step of brimging into
associati 6 mégedlents with the cayriff /%whlch constitutes one

or nore acc In gen ,Ht e itions areprepared by
uniformy and |nt natelyﬂbrlnglng i nt ' e active ingredients
with Iiquid carriersr finely divided soli camri®rs or both, and then if
necessary shaping the product. The present invention further i ncl udes a
phar maceuti cal conposition as hereinbefore defined wherein a conpound of

t he present invention df s pharmaceutically accept@ble salt thereof and
anot her therapeutic a@éhhnare present ed separ at el ??onlone anot her as a
kit of parts. Conposijtions suitable for transderqalOMdnlnlstratlon may be
presented as discretg patches adapted to renalnoln | ¥ﬁte contact with
the epidernms of the FEC|p|ent for a prolongedo of time. Such patches
suitably contain the atiiwe co in an opth nq}ly buffered, aqueous
solution or 2 sob or 2@dtepersed in anjadhedi veg or 3) dlspersed in
a pol ymer. Aé@ébﬂe cofncentrati on of tmv _Conpbu upd is about 1%to
25% preferably abou 3% t s 15% As one pa g obility, the active

conpound nmay be O (e O (n
Scheme 5
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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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delivered fromthe patch by el ectrotransport or iontophoresis as generally
descri bed in Pharnmaceutical Research 3(6), 318 (1986). Pharnaceutica
conposi t iwewio1is1e present invention suitable for oral pagniSeéOsEYY ON May
be presented as discrete units such as capsul es, caplets, cachets or

tabl ets each containing a predeterm ned anount of the active ingredients;
as a powder or granules; as a solution or a suspension in an aqueous or

non- agqpRYsatiohdui d;  or (381 BIRN- |(2'4fblﬂ@6r6§hédvﬁhh'eﬂwﬁ16‘«ﬂv%\'&& RhethyBr iglod- Oi |

| i qui d_emul'sion. The active |ncr§ |en presented as a bol us,

el ect udsyb.pa1daathexahydrofhBloxazalg hogamigg| gedigm salt

opt i onglohibolthd b AtBeRE 2Y0T € accessoryringredfentsi7Cbﬁpressed tabl ets may
be prepared by conpressing in a SU|tabIe machi ne the active ingredients in

a free-flofHing form such %8 a powder of branules ogtlonally mxed with a
bi nder ovPBne © i hHMBS dP ﬂﬁﬁwtébllulose) | ubri cant,
inert dil preser vatd ve, @Lsidt eg &ﬂ{QzH%gdlunlstarch gl ycol | at e,
Cross- Ilnked pOV|done crossl i nked sodi um car boxynet hyl cel | ul ose)
surface-ackive or dlspers?ng agent. Molrebed tabl ets may be nade by nol ding a

m xture of the powdered conpound noi s ®fth an inert liquid diluent in
a suitabl eommchi ne. The tabl et sogmy optionall &"coat ed or scored and nay
be for molate PaS!) ReCiyiatsvi d voer KONt r &ftase of the active

i ngredi enf.s I herei n—usi™ng, for| exanple, ﬁ?ﬁrox repyl net hyl cellul ose in
varyi ng proportions? tNg®Br ovi de~the desired rel ease |profile. Tablets may
optional | yv-be provided with an emnteric coating, HO ovide release in parts
of the gut other than the stonmach. Pharmaceuti cplk coopositions suitable for
topical admnistration in the nouth include | ozenges conprising the active
|ngred|ents in a fé vored base, usushly sucrgse and acacia or tragacanth;
pastlll (ﬁgﬁp Si é@ﬁ active e ayﬁ |;Lgm»unert basi s such as
gelatln an yc my” or? su@?@ e and caC|a Nand gout hwashes conpri sing the
active q@gé@dlent\J a SU|tab e li carrier. Pharmaceutical conpositions
suitable for’ vaglnal dnlnlstratlon ggyoge presented as

OH
p.7 P-8
OBn O
5 NBS OBn O Pd(0), CO
—_—
A N —» 0
X N\/i\O X N\/*\ NH,
H
P-9 P-1 F
OBn O OH O
o N N PdC,H, o NaOH/EtOH
— >y X N —_—

-n
-
O

a) Synthesis of 2-methyl-3-[(phenylmethvl)oxvl-4H-pvran-4-one (compound P-2).
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pessari es, tampons, creans, gels, pastes, foans or spray. Pharnmaceuti cal
conpositions nmay contain in addition to the active ingredient such carriers
as are krnworroionitsie art to be appropriate. Pharnaceuti caCTasa@osstspons for
rectal adm nistration may be presented as a suppository with a suitable
carrier conprising, for exanple, cocoa butter or a salicylate or other
materials commonly used in the art. The suppositories nmay be conveniently
formed by_adm xture of the active conbination with the softened or nelted

carri er (sYORSIUBRIFOBY 9chcempay i (shapi) iy'4-A LAd MBEN waig arged B e g1of
conposi ti Dék?zyﬁl%ﬁohﬁdﬁ(e.tofj @QL)@aa e_aB@tg_an K@@Oi(m??éq[)at'ﬁh@_ﬂni?ﬁmﬁé wee safieaey “and
nonaqueous_i.sot oni c st.eri nj ectjon_ sgl ution i ch . ont A

ant - oxt diphed BpeES ey BcGEpl RSl St ud M Y o Rl e

phar maceufiliratsl wasoeposittatehand 80AnefCTHE was btideditb dioalresfdut h@he MHEEBEdion

recs pi ent 200, AAHEANS, gﬁ‘/g 3@§§9%‘HH§BH%%‘8M& B-SASHE RN riflef D TRY

i ncl ude suspending agent's and thi ckening agents; and |iposones or_ ot her

m cr opar t Peificatien. sgrpewrs BRii was ured i s npxeetepo  hl AMRBOP Mz 63500 90 -8d bl ood

conponent g Ql= DA HGTL 7Y W@H , 352 (Phes sresulHga 1CQRMPASIIdAES3HRY be
presented in unit-dose or nmulti-dose seal ed containers, for exanple,

anpoul es and vials, and may be stored in a freeze-dried (Iyophilized)

condi ][ i onby &ybﬂ}hbéi@_@f _Dm:k-}'i_y(ﬂrbﬁy-adﬂbt&jd@myl?ﬁ-[(dhen)ﬂﬂ@fﬁyl)@xﬂ]ﬂﬁﬂbﬂarﬁ:—&ﬁnber , for
ex e water forgoidjectyqn, Jiqmediate prigQrn to use, e raneous
et ontearobFARIns Lo BReE ol PRt iRp st B T R o,
granul es aoldtiarabbsetelesf tot46€ °Ki reddQle ef/1.6 04 biyLithési bishemethidsiltlamdole age

phar maceutjeal Lt | al p by _d8s aily
Cubdose. of [ FEZEoTT e phanRybBbisd a6t 4 PR2e sORgh Bf dbhyuflds of 9926, Thefl

appr opr i af 8olfigr o 9 q pihesgaldendeshd aid imEOURE Sf SHEypstassed iah—@idy 8nédn t o
t he i ngr egheaah@ioR@hikiufdvas hyedBnisooteEr #ROTRe tTHEF dINAIABER PO into a

COPO Rl ] LSRG TR o PELUES PUIEE, PP SRR ThaoR2L, 1 the
f or exanpiee otdankdaysuwaaashédwitbal1 ladfbrine gtwicd)iaad theyquenas layer was h
further agﬁrg(:?eoa\ﬁithsg\ﬁg ﬁ_ecﬁ'%':[éAc.t Wl& gc?rﬂﬁﬁgd 8@gnic layers were concentrated. To the
mixture, 1.63 L of toluene was added and concentrated (twice) to provide 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, CDCl;) &
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 = 9.0, 14.1 Hz,
1H), 2.84 (dd, J = 4.8, 14.1 Hz, 1H).

25 c) Synthesis of 2-[(E)-2-phenylethenyl]-3-[(phenylmethyl)oxy]-4H-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,SOsaq. 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, CDCl3) 6 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 = 16.2 Hz, 1H), 6.41 (d, J = 5.7 Hz, 1H), 5.27 (s, 2H).
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flavoring agents. The conpounds of the present invention may be prepared
according to the follow ng reactions schenes and exanples, or nodifications
t her eof wwOngiwveastiiel y avail abl e starting materials, rea@emus2e0051499
conventional synthesis procedures. In these reactions, it is also possible
to make use of variants which are knowmn to those of ordinary skill in the
art. (3S,11aR) -/ V-[ (2, 4- DifI uor ophenyl ) net hyl ] - 6- hydr oxy- 3- net hyl -5, 7- di oxo-
2,3,5,7, 11, 1 lahexahy E

1, 3] oxaz oﬁb%”@%‘]" 6941066131[ PhegyMedvAS & BRY ar-Beshaxdlc 39 (9B PRHBE Pry)-

met hods kmow rhigturd1oRe22skbf dopthound PRE(10 bq.) ket udigg Rusihado(diosehgsed in

WO2006/ 1 Sch h 3Sch 4 | ati
Sohene. 5 RTINS 4 rALERRIS Bl 7 Lenhppaes a0y A iha BIRRRRCY & of) uP"

i 11 ustrat &ss dranddl \C. aldteragmgriot 1 h n'/tS@rgiesfd\laQiOIz(?:rﬁ ¢q.] Wwes sddgletodiie thhdure at

e v s8R ERABLOO ' rpSilfie was fitorsd and washed wity8.22L of, 4 o
11, 1 1la- REAmyr BEfiltete xi6bl @f@"@i\azwsaqo&% on&H@yn%BQ\éisﬁ@a@ H&kami de
sodi um sajybrd £RIEROTRE a Deo@qgma%)extrbctbd Whkrla, 116 SMNEDIACLRY the drgBnié |£’ye?s a)

Synt hesi s of 2- rret hen t hvl ) oxvl ran- 4- one, (coppoun
P-2).To aVelqsa%p ‘y%‘%ﬁ’o‘%grég%tfaté%gﬁ d)eﬁdq%ftegt@@eye Wﬁsf‘ﬁd%dtg_ qc))?heMeCN wer e
aﬁded 28481|>gu@fwdsejamyéntkyt@i%rdﬁoédglidlﬁltreaebamndzll?réfﬁﬁdg/aelﬁan(L af toRerg. ) .
T m xture, was stirre or ed to 1 i.pi,tate was
{0 o s BT R el 540 BPemo s SRR Yt s Re POMRERD MRS S
3.0 L of TBEl)aY. dded=t%7 Haelh)egidsdué.46 The2AHF 4ol 26i(om 3H), 6.48 (d, J= 5.7

Hz, 1H), 5.6 (brs, 1H), 5.31 (s, 2H).

e) Synthesis of 1-(2,3-dihydroxypropyl)-4-oxo-3-[(phenylmethyl)oxy]-1,4-dihydro-2-

15 pyridinecarboxylic acid (compound P-6). A mixture of 509 g of compound P-5 (1.0 eq.) and
407 g of 3-amino-propane-1,2-diol(2.5 eq.) in 1.53 L of EtOH was stirred at 65 °C for 1 h
and at 80 °C for 6 h. After addition of 18.8 g of 3-Amino-propane-1,2-diol(0.1 eq.) in 200
mL of EtOH, the mixture was stirred at 80 °C for 1 h. After addition of 18.8 g of 3-amino-
propane-1,2-diol (0.1 eq.) in 200 mL of EtOH, the mixture was stirred at 80 °C for 30 min.

20 After cooling and addition of 509 mL of H,0, the mixture was concentrated. To the residue,
2.54 L of H,O and 2.54 L of AcOEt were added. After separation, the aqueous layer was
washed with 1.02 L of EtOAc. To the aqueous layer, 2.03 L of 12% sulfuric acid was
added at less than 12 °C to give crystal of compound P-6. Filtration, washing with 1.53 L of
cold H,O and drying provided 576 g of compound P-6 (83% yield) as a solid. 'H NMR(300

25 MHz, DMSO-de) 8 7.67 (d, J = 7.5 Hz, 1H), 7.5-7.2 (m, 5H), 6.40 (d, J = 7.5 Hz, 1H), 5.07
(s, 2H), 4.2-4.0 (m, 1H), 3.9-3.6 (m, 2H), 3.38 (dd, J = 4.2, 10.8 Hz, 1H), 3.27 (dd, J = 6.0,
10.8 Hz, 1H).

f) Synthesis of methyl 1-(2,3-dihydroxypropyl)-4-oxo-3-[(phenylmethyl)oxy]-1,4-dihydro-2-
30 pyridinecarboxylate (compound P-7). To a slurry of 576 g of compound P-6 (1.0 eq.: 5.8%
of H,O was contained) in 2.88 L of NMP were added 431 g of NaHCO3(3.0 eq.) and 160
mL of methyl iodide(1.5 eq.) and the mixture was stirred at room temperature for 4 h. After
coolingto 5 °C, 1.71 L of 2N HCl and 1.15 L of 20% NaClaq were added to the mixture at
less than 10 °C to give crystal of compound 7. Filtration, washing with 1.73 L of H,O and
35 drying provided 507 g of compound P-7 (89% yield) as a solid. '"H NMR(300 MHz, DMSO-
ds) 0 7.59 (d, J=7.5Hz, 1H), 7.40-7.28 (m, 5H), 6.28 (d, J = 7.5 Hz, 1H), 5.21 (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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was concentrated to give 3585 g of crude compound P-2 as oil. Wthout
further purification, conmpound P-2 was used in the next step. 1H NVR(300
MHz, CDCIN8P 2010016804(d, J = 5.7 Hz, 1H), 7.4-7.3 (m 5H) PC®/UBZ000M51439 = 5.7
Hz, 1H), 5.17 (s, 2H), 2.09 (s, 3H). b) Synthesis of

2- (2- hydr oxy- 2- phenyl et hyl ) - 3- [ (phenyl net hyl ) oxy] - 4H pyr an- 4- one (conpound
P-3). To 904 g of the crude corrpound P-2 vvas added 5 88 L of THF and the
solution was cool ed t

bi s(tri metddyVsid- @Nérﬂ Hé)1H)n31"P+F€% f’H)z%@éFO) Jm%oah“d‘édZd?'d)p@nﬁée%Br(mﬂ'FI) 'to
t he sol ut 3an-®pgcameysee23au (meOHRC. Then, a solution of 509 g of

benzal dehyde(1 .2 eq.) in 800 m. of THF was added at -60 OC and the
reaction m xture was aged at -60 OC for 1 h. The THF sol uti on was poured
into a m g} &yethesis bf dethyl t42,2alitydHRYeth§l)-2bxb-B pheng!nvelh ydloxglrid4-dinydro2-of

Et Gic at h}ﬁ'ﬁﬁrhetcg%xél Qc?rﬁ?&u%rlﬂ%? Fo LR "‘@f%dﬁ%i&%@q‘ﬁ!‘oh@é?did-e mb” ne

(tw ce) extract ea

conbi ned 6+%’écr@fd/|€?%i§‘/e5r%7 et B2@ ane 8riBraeferOHIB. 1t ate) waskaddled, 390, a6 N_al@i“ 2

tol uene wag)addew rﬁl&fﬂ:r&%§§ﬂ*réoﬁétﬁ~€orhtt%g@r)atdr9fc9r2qviMﬂer%@bﬁl@ﬁ‘@f13|52”erf of
conpound P—ﬁ Fi I(Sratl on, washin of coga tol yuene and dr

- ng
af f or ded 485 Np25:0@ mEtyse ﬁ"aﬁfﬁ%%t@ﬁﬂi FdFRcEdipdling: pllfgtiogswaskipgi 9. 1H
NI\/R( 300 Mrdizh F@D@Ina)dr}dngp@)ﬂldéd 386 gof Bompblind R48)(80%.\Feld) & 4 salidlOH)NMIE(388 ( d,

1 1. , , 4.95
(P 3" e By 465 @ o8 5y TR) %750 @ shiie T By~ S0k )7
4.8, 14. 1688 (d1HF 7.5chiz, yhit hesis 26f), 4.95-4.85 (m, 1H), 3.80 (s, 3H), 3.74 (d, J = 5.1 Hz,
2-1()-2- pgﬂpyl et henyl ] - 3-[ (phenyl net hyl ) oxy] - 4H pyr an- 4- one (conpound P-4).
To a solution of 882 g of corrpound P-3( 1.0 eq.) in 8.82 L of THF were

added 416 g of Et 3% .) and 408 g of nethanesul fonyl chloride(l .3
eq.) at Ib)s§yﬂllﬁlaﬁl8 (C‘I&L‘I1aﬁ)t3emethdh$-{(phmwfﬁﬁhmoxd]%édde@@ance of corrpound

P— 440 t eacti on
i B e arpafirohSoRRliob S dirdort 2 rine . abRE fooliE ) ARGLOACT
The mi xt udligsqlatéionrafumixtarg ofei®0w effeomppand Pdt (116e4- 50l X2 | of MeOd nfeeating
organi ¢ | guel Mas wiRSBAAatdY. Fro/fe rePdue? Yeba2aMadd; 5. herof BRBERAY TRl On

of the organic
and 82.6 g of (S)-2-Amino-propan-1-o0l(1.1 eq.) were added and the mixture was heated to

70 °C, stirred at 70 °C for 4 h and concentrated. To the residue, 1.67 L of 2-propanol was
20 added and the mixture was concentrated (twice). After cooling of the residue, filtration,

washing with 500 mL of cold 2-propanol and drying provided 167 g of compound P-9 (52%

yield) as a solid. '"H NMR(300 MHz, CDCls) § 7.61-7.55 (m, 2H), 7.40-7.20 (m, 4H), 6.53

(d,J=7.2,1H), 5.46 (d, J = 10.5 Hz, 1H), 5.23 (d, J = 10.2 Hz, 1H), 5.20 (dd, J = 3.9, 9.6

Hz, 1H), 4.46-4.34 (m, 1H), 4.31 (dd, J = 6.6, 8.7 Hz, 1H), 4.14 (dd, J = 3.9, 12.3 Hz, 1H),
25 3.79 (dd, J= 9.9, 12.3 Hz, 1H), 3.62 (dd, J = 6.9, 8.7 Hz, 1H), 1.38 (d, J = 6.3 Hz, 3H).

i) Synthesis of (3S,11aR)-8-bromo-3-methyl-6-[(phenylmethyl)oxy]-2,3,11,11a-
tetrahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazine-5,7-dione (compound P-10). To slurry
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. Filtration, washing with 8.0 L of H,O and drying provided 163 g of
compound P-10 (84% vyield) as a solid. "H NMR(300 MHz, DMSO-ds) 5 8.37 (s, 1H), 7.55—
7.50 (m, 2H), 7.42—-7.25 (m, 3H), 5.34 (dd, J = 3.6, 9.9 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), 3.99 (dd, J =
35 9.9, 11.7 Hz, 1H), 3.64 (dd, J=5.7, 8.1 Hz, 1H), 1.27 (d, J = 6.3 Hz, 3H).
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| ayer, 4.41 L of toluene was added and the m xture was concentrated (tree
tinmes). After addition of 4.67 L of hexane, the m xture was cooled with
bat h. Fi Iwoabicanismwashing with 1.77 L of hexane and dryiPag@/yse@eiosiads 780 g

of conpou
= 5.7 Hz,
16.2 Hz,
4-oxo-3-[
m xture o
eq.) in 2

nd P-4 (94% yield) as a solid. 1H NVR(300 MHz, CDCI3) d 7.69 (
lH) 750725(m 10H), 7.22 (d, J = 16.2 Hz, 1H), 7.03 (d,
6.41 (d, J 5.7 Hz, 1H), 5.27 (s, 2H).d) Synthesis of
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re was concent rﬂ To the residue, 54 L of HZO and 2.54 L
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P-5

of

3H‘)\f$ 86 (&P9l- q1g, And H%dﬂll)t B@B (84, P98, 9”134 19, H20,

of

eHadefBd. Arteel Héé’d‘é)r ation, the aqueous | ayer was washed vmth 1.02
L of EtOAc. To the aqueous layer, 2.03 L of 12% sulfuric acid was

k) Synthesis of (3S,11aR)-N-[(2,4-difluorophenyl)methyl]-6-hydroxy-3-methyl-5,7-dioxo-
2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]|pyrazine-8-carboxamide
(compound 1a). Under hydrogen atmosphere, a mixture of 184 g of compound P-11 (1.0
eq.) and 36.8 g of 10%Pd-C in 3.31 L of THF and 0.37 L of MeOH was stirred for 3 h. After
filtration of precipitate(Pd-C), washing with THF/MeOH(9/1) and addition of 36.8 g of 10%
Pd-C, the mixture was stirred for 20 min under hydrogen atmosphere. After filtration of
precipitate(Pd-C) and washing with THF/MeOH(9/1), the filtrate was concentrated. After
200 mL of AcOEt was added to the residue, filtration afforded crude solid of compound 1a.
The precipitates were combined and extracted with 4.0 L of CHCI/MeOH(5/1). After
concentration of the CHCIs/MeOH solution and addition of 250 mL of AcOEt to the residue,
filtration afforded crude solid of compound 1a. The crude solids were combined and
dissolved in 8.2 L of MeCN/H,O(9/1) by heating. After filtration, the filtrate was
concentrated. To the residue, 1.5 L of EtOH was added and the mixture was concentrated
(three times). After cooling of the residue, filtration and drying provided 132 g of compound
1a (88% vyield) as a solid. "H NMR(300 MHz, DMSO-ds) & 11.47 (brs, 1H), 10.31 (t, J = 6.0
Hz, 1H), 8.46 (s, 1H), 7.40 (td, J = 8.6, 6.9 Hz, 1H), 7.24 (ddd, J = 2.6, 9.4, 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, 12.3 Hz, 1H), 4.55 (d, J =
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added at less than 12 0C to give crystal of conmpound P-6. Filtration,
washing with 1.53 L of cold H20 and dryi ng provided 576 g of conpound P-6
(83% yi el 2am/a1sal i d. 1H NVR(300 MHz, DVMBO-de) d 7. 67 PCu/USI009/0514%9 Hz,
1H, 7.5-7.2 (m 5H), 6.40 (d, J = 7.5 Hz, 1H), 5.07 (s, 2H), 4.2-4.0 (m

1H), 3.9-3.6 (m 2H), 3.38 (dd, J = 4.2, 10.8 Hz, 1H), 3.27 (dd, J = 6.0,
10.8 Hz, 1H). f ) Synthesis of rrethl
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NaHCO 3(3 0 eq.) and 160 m . of nethyl iodide(l .5 eqg.) and the m xture was

stirred at roomtenperature for 4 h. After coolln to 5 0C 1.71 L of 2N
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drying provi ound as a solid

V. " ByBCeal (camposts Tl Aftoe dmsgUNen Of16)0 0 ol GAOLRG Terk] 0o in 8.5, QLR =
3 5 TS 1'51)id 0%4230f(410 blf(rrea%né fb%welﬂ*ﬂ)yfntﬁan%ﬁ égﬂmL%f*rNJf\@adﬁ&&Zm d—b%l)wgs()? (El)
3.79 é, @Med tg ﬂmsqldd)n%@ °6. d heﬁ@luluowasxmdua@y 6‘531@ '@GO@wermP@rattt’sMb 3.28
(m 1H) Biltefion; \ﬂ‘élsh( WﬂH‘%O m@)of%Y@F—l%a'(ﬁy Qé]pmﬁdﬁdh?’ 5 g of compound 1b (80%

1%22d|h drox et - 0XO- [_' e %ﬁ J)
A mac Sy POl (ONMOSRD FHa, DVEG-Gr) 1 S A & o7 B0 ot Sdimdtid P-7 (
1.0 eq.)7id0- ‘;53@Zm|-1m‘ 7%@"16§m0?H}- ﬁ?h%@(ﬁﬂdH? 5131 @doh /@Q’IQ)Q) dze@H)) was

added 390 % of Nal X4 he m xture was stirred room

t enper at uft@8(ed. J2=ﬁ8 J@ﬂérfz a@mw of 914 5z, 2H)p - 30gbBNaN, §Ftis%a5 (dq, e
m xture WagoCePNeent qﬁ%@cgg)agqgg,q@phﬁd 1t By (JdOJQ%1 Rzl gpption, washing with H2O
and drying provided 3 conpound P-8 (80%yield) as a solid. 1H
NVR(300 MHz, DWVBO-d 6) d762(d J:75Hz 1H), 7.42-7.30 (m 5H), 6.33

(di5J Ex&m@leHz {[(%!)Maﬁ) Q%[(Qdm Ddluoroiéh&n)dﬁwetﬁk)ﬁ)amur%}&%bdrﬁm Ribihy#A5 924idko85 (M
1H), 3,80 3 es| s of 38

11aR) - 83 A J%Qg@,{ag_tgy ethyl

carbonate.

20
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 citric 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 (CDCls) § 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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1 , 3] oxazol o[ 3, 2-a] pyrido[ 1, 2-c/] pyrazi ne-5, 7-di one (conpound P-9). After
di ssolution of m xture of 320 g of conpound P-8 ( 1.0 eq.) in 3.20 L of
MeOH by hwatzbrigpiigihe sol uti on was concentrated. To the Pegiuta@®9/031466 L of
MeCN, 5.72 m. of AcOH(O. 1 eq.) and 82.6 g of (S)-2-Am no-propan-1-ol (1 .
1 eq.) were added and the m xture was heated to 70 0OC, stirred at 70 OC for
4 h and concentrated. To the residue, 1.67 L of 2-propanol was added and

the m xt upgs WSt ANEERE ’f&ﬁ%qwo(ﬂfé"" 'Pr@yell@\fvfsﬁép&%@n'v!?& Sowkl % £S5t MBbient

filtration, washing with . 2-propanol and drying provided 167
g of corrptﬁm’m?rﬂﬂu@ GWW@M‘W@@%U%I ﬁr@ISSUIGH dilvRd 301D vigter, andEaugpuUS

7.61-7. 55s<§dmjm2%sulfgte4@xt7ac%h With dﬂhlbronﬁatﬁé’he&%sl‘?eml?h @mnelH}led évé}@o(jﬂm J =
10. 5 Hz, 1H) 1H),

4.46- 4. 34s'ql e, @H}icoaceglira(e@wndgr cedgoel prgssurego glm)odomeiml (nethyl garborpt@as 12.3

A éssl(k?j c%%r@%mh 3H3\||\%R(é%o'ﬁl)§éss9ét@gr% 833(fddHy = 6.9, 8.7 Hz, 1H),

(3S, 11aR) - 8- br onp- 3- net hyI 6 [(phenyl met hyl ) oxy]-2,3, 11, 1 latetrahydro|
1, 3] oxazo ). To
Ly o1 oxz o ol O DR U T AT LSRR SRS Bl 1o
g of NBS(23511éd191 hamhyldr@ ﬁic»xamldmﬁ.?a@pmdof‘r%ﬂ]mraznrbﬁmlwwhp@hhahmetéylfor 2.5
h. The re
with 8.0 ﬁé%?'qﬂ% Wgoa]gﬁ]gg Ef é’%ﬁ%g'“h‘ (/o%rbcorrp ’185 Igﬁﬁldg)r?gﬁ)/o yi eI d) as
a tolid. &%mW@mmwndDmmyl rr@nwanfyd(r@genl&holfateKZ%ng P.050 nimvpl) 245,
7 42 7.25, 3. 10. 8 Hz,
5.03 ‘?‘?d @w_‘"” ’édﬂﬂg% ghanﬁ 53”{”3’(159 m‘i_jz Qav%%'e%zbq%‘al@ SOMO” 4. 40- 4. 20

(m 2H) @dgme(mdmemyhcab@latqm% Mg, 0.0B) mnaolbwag addedsasa soigtordn1 Hz, 1H),
1.27 (d, J.& )
1aS) - L/ - [ élglﬁl&ﬁ)&%tﬁ%ﬂoef O%L;%gﬁn %{1%&@%?&? ?rfgte(r%?ct@n.] The reactlé)n was diluted with
[ ( pheny| neaieyl dightgpmetans, %tram@dyvimailﬁé@mmmaop1wash]ed>mtilcﬂoa[uy1 bicarppyatedo[ 1
ot o sphor oG 81l of A oA SRFREMIE oY sy 'Wﬁét@wﬂ?%"é} e
/- Pr2NEt(meswaeqlfﬁgchbmmethane)graﬁlenteldildd)ltmglme)meztyleaumrnm@(lad éIMB (Ges)22. 5 g
of Pd(PPh 6 f I at,
Af ter cooﬁ%%g ng% t)sf 1%E7CIgEI(é[aat (‘{Vﬁﬁ fhbﬂn t{éj@o m%o%ggDiEg&?&(d’

J= 64Hz 1 H), 5.31 (m, 1H) 449(d J=6 Hz, 2H) 4.43-4.32 (m, 3 H), 3.92 (m, 1 H),

3.81 (s, 3 H), 3.67 (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-Difluorophenyl)methyllaminolcarbonyl)-3-methyl-5,7-dioxo-
2.3,5.7.11,11a-hexahydro[1,3]oxazolo[3,2-alpyrido[1,2-d]pyrazin-6-ylJoxytmethyl 2-
(methvyloxy)ethyl carbonate.
I
J/o
0
o)\o
k
\@ A N\/i\/g
25

The title compound was prepared from iodomethyl 2-(methyloxy)ethyl carbonate (122
mg, 0.468 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) & 10.20 (m, 1 H), 8.42 (s, 1 H), 7.34 (m, 1 H), 6.80
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and addition of 11.3 g of Pd(PPh3)4(0.025 eq.), the reaction m xture was
stirred at 90 OC for 2 h under carbon nono-oxi de atnosphere again. After
cool i ng, wermowal11s1fi preci pitate and addition of 2.0 L ofCARaSEA9asdI®. 0 L of
H20O, the organic | ayer was washed with 1.0 L of 1IN HClaq. and 1.0 L of H20
(tw ce) and the aqueous | ayer was extracted with 1.0 L of AcOEt. The
organic | ayers were conbi ned and concentrated. Silica gel colum
chromatRgy ﬁg@g@@ 9@8.8r+¢z?'(1:%@?5@"78&,' Seg 4184 0105 RAEBOPLdoFr iz 1y Qgﬁff/sgvl el d)
as foam 1H NVR(300 Mz, [ 3) 10. 38 gt, J'=6.3 Hz, 1H), 8.39 (s, 1H),
7. 75- 7(m? (448429 moD Hg. 382 (1 3 k)3, 7053.83 (g3 H), 3:36.(s, 3 Hip 14049, J 5631z, (d, ' J
= 10. 23HHg, E%H)\/IS:55?§’89(M+dI<?.’ J =39, 9.9 H, 1H), 4.63 (d, J = 6.0 Hz, 2H),
4.50-4.25 (m 3H), 3.86°(dd, J = 9.9, 12.3 Hz, 1H), 3.66 (dd, J = 6.9, 8.4
Hz, 1H), 1.39 (d, J = 6.0 Hz, 3H). k) Synthesis of (3S,1
1aR) - LEsdhgle: (85 Y9aRPEGMY! A BRLSbherfn Mty Hind) EREHA)-Pm -9 % Qioxd- 3, S, 7,
11, 1 Ta-hexahydro[ I , 3] 0xazol o[ 3, Z-aJpyrido] I ,Z-C/[pyrazi ne-38-carboxam de
( corpoddd-La). asheuahvisai} Aloxazalelazsainwidel . & disveazin--vieximathyl bmetiedaind
P-11 (cdrpOnsd.) and 36.8 g of 10%d-C in 3.31 L of THF and 0.37 L of MeCOH
was stirred for 3 h. After filtration of precipitate(Pd-C), washing with
THF/ MeOH(9/1 ) and addition of 36.8 g of 10% Pd-C, the m xture was stirred
for 20 m n under hydrogen atnpsphere. After filtration of precipitate(Pd-C)
and washing with THF/ MeOH( 9/ the filtrate was concentrated. After 200 nL
of AcOEt was added to the residle, filtration afforded crude solid of
conpound la. The precipitat esoﬁebe conbi ned and extracted with 4.0 L of
CHCI 3/ MeOH(5/1 ) . After concentration of the CHCl 3/ MeCH sol ution and
addition of 250 nmL of AcOEt to thélre®idye, filtration afforded crude solid
of conpound 1la. The cfF [ i ned and dissolved in 8.2 L of
MeCN H2Q( 9/ 1) by heatin ftHr il fratlion, the filtrate was concentrat ed.
To the residue, 1.5 L of “Et s ~ad 8nd the mi xture was concentrat ed
(three tines). After cooling ofCthe residue, filtration and drying provided
13?09 of conpound la (88%yield) as a solid. 1H NVR(300 Mz, DWVSO d6) d
11.47 (brs, 1H), 10.31 (t, J =6.0

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) & 10.29 (m, 1 H), 8.44 (s, 1 H), 7.29 (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-Difluorophenyl)methyllamino}carbonyl)-3-methyl-5.7-dioxo-
20  2.3.5.7.11.11a-hexahydro[1.3]oxazolo[3.2-a]pyrido[1.2-d]pyrazin-6-yl]Joxyimethyl 2-{[2-
(methyloxy)ethvl]loxylethvl carbonate.
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Hz, 1H), 8.46 (s, 1H), 7.40 (td, J = 8.6, 6.9 Hz, 1H), 7.24 (ddd, J = 2.6,
9.4, 10.6, 1H), 7.1 1- 7.01 (m 1FD 5.39 (dd, J = 4.1, 10.4 Hz, 1H), 4.89
(dd, J =wo20101@184Hz, 1H), 4.55 (d, J =6.0 Hz, 2H), 4. 20T(U$A009d5H=96.8, 8.6
Hz, 1H), 4.36-4.22 (m 1H), 4.00 (dd, J = 10.2, 12.3 Hz, 1H), 3.67 (dd, J =
6.7, 8.6 Hz, 1H), 1.34 (d, J = 6.3 Hz, 3H). 1) Synthesis of (3S,1

1aR) L/-[(2, 4-di fl uorophenyl) net hyl ] - 6- hydr oxy- 3-met hyl - 5, 7- di oxo- 2, 3,5, 7,
11, 1 la-hexahydro[1l , 3] oxazol o[ 3, 2-a] pyrido[1 , 2-c/] pyrazi ne-8-car boxam de
sodium salt (conpound 1b). After dPssol ution of 16.0 g of compound l1la ( 1.0
eq.) in 2.56 L of EtOH and 0.64 Lgof H20 by heating, followed by
filtration, 39 m. of 1IN NaOHaq.{d .0 eq.) was added to the solution at 75
0OC. The solution was gradually gooled to roomtenperature. Filtration,
washing with 80 m. of EtCH an®l drying provided 13.5 g of conpound 1b (80%

yield) as a solid. 1H NVR(30Q , bvsO-d 6) d 10.73 (t, J = 6.0 Hz, 1H)),
7.89 (s, 1H), 7.40-7.30 (m 1H) L 7.25-7.16 (m 1H), 7.07-6.98 (m 1H), 5.21
(dd, J = 3.8, 10.0 Hz, 4.58 {dd Jy= 3.8, 12.1 H, 1H), 4.51 (d, J =
5.4 Hz, 2H), 4.30-4. 26@@@ ) E)t/ﬁﬁ J =10.0, 12.1 Hz, 1H), 3.65-3.55
(m IH, 1.27 (d, J le 10 {[(3S,

11aR)-8- ({r (2, 4-Di fl uorophenyl } nmet hyl Ham no} car bonyl ) - 3- net hyl - 5, 7- di oxo-
2,3,5,7, 11, 1 la-hexahvdroH , 3loxazol o[ 3, 2-alpyrido[1l
, 2- d1lpyr azi hh&tid damygumdtvwasl prmﬁrb@fromdodmnﬂhﬁ.2-{2[13-(r®thyiow)eﬂhhljdxy}myhyl

car Bonal Sond07 AEFY ) AU PIBIRTALDO08) ) olyf, SThc'88 o topl e

mml ) mml)aﬁd@tbtl@bownﬂeomtﬂmlhwwedn byifate (3201 9.€0.024 mBab) uslngadsﬁml‘rmol )
T 0
e enb e, et oo e PRarnRs 1 o WRIERCE) s LS Ll R LA BT o

Wi th waher H), di8 umed ), 5193gdueo Bst Idzt1rh-|); 5283 (d, J e%6t4 HeteH), . 30dd, J— 10, 3.6

di chl or,0 n odj r,sodi um
Ul fat B2abd) oy 4t A ChaEr T LR B a0ar &7 g ehrersReei met hy!
car bonai3s (as3 i), dl38xd, ¢eleot HesEHpi ES™ WH: MBR (MeDCI 3) d 5.72 (s, 2 H), 3.96
(s, 3 H. b) |odonethyl nmethyl carbonate. Chloronethyl nethyl carbonate
(2.05 g, 16.46 mmol ) was

10  Example 5: {[(3S.11aR)-8-({[(2.4-Difluorophenyl)methyllamino}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-hydroxyethyl

carbonate.

15
a) {[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-yl]Joxy}tmethyl 2-
[(phenylmethyl)oxylethyl carbonate. The benzyl protected derivative was prepared from
iodomethyl 2-[(phenylmethyloxylethyl 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 (CDCI3) 8 10.21 (m, 1 H), 8.45 (s, 1 H), 7.34-7.25 (m, 6 H),6.78 (m, 2 H), 592 (d, J =

25



di ssolved in acetone and sodiumiodide (3.70 g, 24.69 mmol) was added and
the reactionwas heated at 40 OC for 15 hours. The yell ow suspensi on was

al | oned twoOcowlolig14anbi ent tenperature, concentrated un@er/usea9oedI9
pressure, diluted with water and aqueous sodiumthiosul fate, extracted with
di chl or onet hane, washed with brine, dried over sodiumsulfate, and
concentrated under reduced pressure to give iodonethyl nethyl carbonate as
?[ (ngar y6lal v 1Qiy 5,831 NMRe UGRCI13 ), 8.98- (8, L5102 HY, 1 ), 9574862 FnH) H).C)

11aR) - 8- (¢H¢#- 22 0019 b RePHEnyIHmBAYM &i)ndHe dnbb ) 3B (dwd T/ Hz53 1)-dFSxo-
2,3,5, 7, ib:el4a bp=hexahydro[1 , 3] oxazol o[ 3, 2-a] pyrido[1

, 2-d] pyrazi n- 6- yI]oxy} met hyl met hyl carbonate. 1b (30 ng, 0.070 mmol) and
pot assi um carbonate (29 ng, 0.209 mvol) were suspended in water and

t ets abut yhanmeRi wﬁ)@gg@@wm&@w)rﬁ8my|qmm.n9}c9%%nﬁ?]r@lraetmfs Adgged fol | oned

by di chl or oret hane irrin ave  a cl ear asi ¢ sol ution.

| odorret hyB-3ret:AY ﬂyl”@'&ﬁb@fﬂéf@g@ma@' 2" @P!TQ’PUn%ﬁ]F)WW‘sG'é(ﬂ%&{“a@y'a? sol ution
i n_di chl OFABLAANecaSbhAE! The BB IRYR SR RirenE @Rp8d Ao T eact i on

was dil ut ed with water, dichloronethane, extracted w th di chl'oronet hane,
washed wi fligsewrfl 'Orﬁ‘%h@%‘ BotHAP av.t. %Pﬁﬁ'@d'um@f&@?@%@@l}@wﬁ@ﬁ adgedamnder and

purified F?Mo?érﬂ é%sﬂﬁérec h*h@rmktggar\%’é‘é’tlrﬁejd b ﬂ@h&]%u‘d eﬁ'k&hhﬂo‘ﬁl@?uﬁ@r@@
gradi ent el ution) ive the title conpound

H)10 8. 44, t}"(rgughlcqhbe g}gfﬂtfﬁte gyap{)con(gang'g e@andgr qqpucegj ;ggsgwe tQ]yIQIdghegtltHz
5.79 H (

haa 2 ét?lnpo]unq%@ élwhlésohd HN&BF?’(Je[idli)slm')m(r% 4%% 81'43}% w@ H)é4 ", %%*’ d 3
6.4 Hz, 632Hp, 2(846. Q/g(d 4/9=46(3M211)H) 5.80 4l 62 H7, [1(H9S5.29 (dd, J— 10, 4Hz 1

aR) - 8( f L uerQp I Vi b ) t iLAXO0-
35, 7. A7 2oy SOOI DY BT FEpoEDY SRR T2 70 (f Ay

. 2-dl pyr a2i=3663/(M.cXly et 1yl J2—5 g Hethi).ok§) Mﬁh)ﬂ%d@ﬂ#bbnat e. The title
coppound was prepared fromiodonethyl 2-(nethyloxy)ethyl carbonate (122 ny,
0.468 mml ), 1b (50 ng, 0.1 17 rrrml) pOStaSSI um car bonate (48 ng, 0.351
mol ), Exarmple & Shil B b nhe gty meroA@rmnvl)fB -methyl-dafrdigxo- usi ng

a simbar “ *p» 3 d 10.20 (m
: o %’P‘P%’%eé% ‘13 ‘ =268HZ 1|(_|)

|_|)
4.
11
2.

a
AN

NaHO(z‘FIf/O
o)
J
o’go
kO 0
F F . NP /g
QP Mg
20 o "
a) 2-({Bis[(phenylmethyl)oxylphosphoryl}oxy)ethyl {[(3S,11aR)-8-({[(2,4-
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-ylJoxy}methyl carbonate. Dibenzyl N,
N-diisopropyl-phosphoramidite was added to a mixture of {[(3S,11aR)-8-({[(2,4-
25 difluorophenyl)methyllamino}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-yl]Joxy}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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(m 2 H, 4.43-4.29 (m 5 H), 3.92 (m 3 H, 3.70-3.61 (m 3 H), 3.36 (s, 3
1

H) , 40 (d, J =6 Hz, 3 H. ES+ Ms: 538 (Mt 1). Exanple 3: {[(3S,
11aR) - 8- (Wo(2B1001B¥1## | uor ophenyl ) net hyl | am no} car bonyl ) - 3Pa@iUsRe09B5149¢2i ox0-
2,3,5,7, 11, 1 la-hexahydroM ,h 3loxazol or 3, 2-al pyri dori

, 2-dl pyrazi n-6-yl | oxy} et hyl 1-nethylethyl carbonate The title conpound was
prepared fromiodonethyl 1-nethylethyl carbonate (140 ng, 0.574 nmol), 1b
(50 ny, OiehpkfatlFPng stlpr%gtﬂ%%‘réjmmgﬁ‘énaél@er{zgﬁ\l rm-duébp‘?&%/l Bﬁ@é&ora"f‘rﬂgkte

t et rabut yl ammoni um hydrogen sulfate (40 é usi ng simlar
process t §-¢hat) wegéfdt#%b@nq the axstHs \éaqstlrtgq fanvi lamaeqm IenUeme(awel H)

8. 24 gs ':':hé'}eact—"or?\%aé %ol%d fan |E|)e szc\tér@ath(zah& éPgﬂ%ﬁ%m% bD7555nn23)\ﬁ/Q§

i_|) a@d%:a(refpllnanq)thelnlgwe(\uas gtlra-}de‘om?,q_mlnugaq.lyttlmgﬁ@ |(;<f,rpa@ q.qplre ES+ |\/5

M1 )o‘odluﬁﬁﬁl'ggul%té’solﬁtﬁ&ﬁﬁasladded and the mixture was extracted with
8- 2,4-Di fl uor ophenyl ) met hyl [ am nogar bonyl ) - 3- net hyl - 5, 7- di oxo-

m 1
(
5 7. si;lfhlomnl%thmma%ﬁtb\mth Sadika Pisjaghona %'Lﬁ@ﬁlaﬂé bﬁ”e and dried over
I
0]

9.
(
5225
1aR) -
2. 3.

pyr aghdiaf slé'fétgxlbﬁﬂﬁatﬂ)frh by sl L@gel%ﬂ%n%b&é%ﬂﬁémbéd)m}tﬁé RY¥hpound as a

d
bonate. The titl e conpound was prepared from’ odone

car
2-{[ 2- (ne@¢i9ﬂleﬁsy?%!@lﬂﬁll1] NMPe(lqmls)@aﬂ dnhamel H3B.29(s. 0. |‘h)8}7/3ﬁ1ﬁﬂ®£m 18 )40 ny,
0.

094
Cetr abuty PR ROZEASROSIRGE Q1R & 1T, = BRI 5,08 U = 10, 3617 1
pritess tb) - 4@@§mr3ﬂr@d4 b& (rexhhipl4e4St4. 12H“Nﬁ/lﬁ')(3:i‘ﬁ:(r3)1 i), 133552@ (‘nifl), 1.39) ,
8.44 ( L Hy, m 2 5.93 (d, J = 6.4 Hz, 1 H),
5. 83 Ed, gd’é' 6‘?3%3 E)@N?g%a“( dﬁj’a(_ 10, gl)e Hz, 1(H), 4.59 (m 2 H),H)
443 27(m 5H, 393(m1H) 3.77-3.61 (m 5 H), 3.52 (m 2 H), 3.35

L3aR - 5 ¢ PHIGR Rt G2 abififoranhelilim I oiREBoh %-)”éetﬁé%”? Beoi, i Sae
2,3,5,7, 2_‘85111,613&@)%&4!{325/6%1 gloxaaas{a Zot]pyr8iopl, adppyrdzinbylloxytmethyl 2-
2181 Py 3l oo BN LD BB SaLDDAN, (ol iy |

11a or opheny am no}ca bony
dissolved in methanol and 10 w.t.% palladium on carbon (26 mg) was added and the

2-
a

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-dg) 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 = 6.4 Hz, 1 H), 5.33 (d, J = 6.4 Hz, 1 H), 5.36 (dd, J = 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) {[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}carbonyl)-3-methyl-5,7-dioxo-

25 2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-yl]Joxy}tmethyl 2-
(phosphonooxy)ethyl carbonate mono-sodium salt. Sodium hydroxide (0.44 mL, 0.44
mmol, 1 N aqueous solution) was added dropwise to a solution of {[(3S,11aR)-8-({[(2,4-
difluorophenyl)methyllamino}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

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-ds) 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 H), 4.80 (m, 1 H), 4.54
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2,3,5,7, 11, 1 1la-hexahydro[1l , 3] oxazol o[ 3, 2-a] pyrido[1

, 2-d] pyrazi n-6-yl ] oxy}net hyl 2- [(phenyl nethyl)oxy]ethyl carbonate. The
benzyl prwOeotoadigieri vati ve was prepared from i odomet hyPCT/US2009/051499

2- [ (phenyl net hyl ) oxy] et hyl carbonate (126 ng, 0.374 mmol), 1b (80 ng, 0.187
mol ), postassium carbonate (78 ng, 0.562 nmmol), and tetrabutyl anmoni um
hydr ogen sulfate (64 ng, 0.187 mmol), using a simlar process to that
gegzr'?bgg(rh QH?Wﬁmh%J(m l*#i)'@@)@@@‘%h% HF*) éQo?éh Gflrl uiladé*.‘)DM§o‘}51 éégﬂ AR
6.4 Hz, &)HZ§|'?)6E(SJMSJEQ4(M+1)4 Hz, 1 H), 4.57- 4 52 (m 4 H), 4.44-4.23
(m 5H, 3.84(m 1 H, 3.71. (m 2 FD, 3.60 (m 1 H), 1.33 (d, J =6 Hz, 3
H). ES+ Ms: 614 Vi1 : b { . .

1aR) - 8Examppl p & glhyl-5, 7 7igKop x o -

2,35, 3351411 ]11%ewmﬂjG%&ézol&h@xﬁéﬁ‘o%EﬁZ%Tlﬁ}M BQ%%‘v}methvl 3-

2-d] pyrazin-6-ylJoxyfnet hyl Z- hydroxyethyl carbonate. The I nternedi ate
from swﬁﬁw 158 nmol ) was dissolved in nethanol and 10 w.t. %
pal | adi um on carbon (97 ng) was added under a nitrogen atnosphere. The
m xture was stirred under 50 psi hydrogen for 14 hours, filtered through

celite, and the filtrate vvaséﬁoncentrat ed under reduced pressure to yield
the title conpound as a vvhlb soMNd odH NVR (CDCI3) d 10.12 (m 1 H), 8.43

(s, 1 H, 7.34 (m 1 H J;%)(mzH) 6.02 (d, J =6.8 Hz, 1 H, 5.90 (d,
J=6.4H, 1H, 529 (df Hz, 1 H), 4.67-4.52 (m 3 H),
4.40-4.35 (m 3 H, 4.2 NH;;401392(m2H) 3.79 (m 1 H),
371363(m 2 H, 10 \J«}\OSGHZ 3 H. ES+ M5: 524 (M+l). Exanple
6: {IY
11aR) - ({r(2 4- D|quoro henyl)nethyllam no} car bonyl ) - 3- met hyl - 5, 7- di oxo-
2.3.5.7. 11. 1 1la-hexah Fp . 31oxazol or 3. 2-al pyri doH

2-dl pyrazi n-6-yl | oxy> | 2- (phosphonooxy) et hyl carbonate nono-sodiu m

aI t. a) 2-({Bi s[(phenyl t hyl ) oxy] phosphoryl }oxy)ethyl {[(3S,1
laR)-8-({[ (2, 4-

di fl 11 1
1;he>ljg[1§8rgﬁpw ] oxaz ommﬂmmﬂyl r%et%yl hU}Jcar%oﬁylﬂBQ%&h}a 537} -dioko

al pyrido i n-6-yl J'oxy} met hyl

cal bt G235 BARag - hRKANOH] SBPEgIR p?i@ﬁﬁ@l)f ARz G ORMABIVED a i xt ur e

of {[(3S Rpﬁéﬁ)méhﬁli&ﬂ%ré’pyl carbonate. The title compound was prepared in 95% vyield
according to example 1 from 1b (1.00 g, 2.34 mmol), iodomethyl 3-
[(phenylmethyloxy]propy! carbonate (3.24 g, 9.25 mmol), potassium carbonate (1.97 g,
14.3 mmol) and tetrabutylammonium hydrogen sulfate (1.30 g, 3.83 mmol). "H NMR (400

15 MHz, CDCl3) & ppm 10.18 (t, J=5.7 Hz, 1 H), 8.37 (s, 1 H), 7.35-7.20 (m, 6 H), 6.83 - 6.72

(m, 2 H), 5.92 (d, J=6.6 Hz, 1 H), 5.83 (d, J=6.6 Hz, 1 H), 5.25 (dd, J=9.9, 3.8 Hz, 1 H),
4.65-4.50 (m, 2 H), 4.46 (s, 2 H), 4.37 - 4.22 (m, 5 H), 3.86 (dd, J=12.2, 10.0 Hz, 1 H),
3.62 (dd, J=8.5, 6.9 Hz, 1 H), 3.55 (t, J=6.2 Hz, 2 H), 2.04 — 1.92 (m, 2 H), 1.34 (d, J=6.2
Hz, 3 H); ES™ MS: 628 (M+1).

20
b) {[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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}tmethyl 3-
hydroxypropyl carbonate. A solution 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 55 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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di f |1 uorophenyl ) net hyl ] am no} car bonyl ) - 3-net hyl -5, 7-di oxo-2,3,5,7,1 1, 1
lahexahydro[ 1 , 3]oxazol o[ 3, 2-a]pyrido[l ,2-d]pyrazin-6-yl]oxy}nethyl

2- hydr oxywohylowaasibonat e (49.4 ng, 0.094 mmol) and tetr 2edluS2§09051399 1. 13
mrol ) in dichloronmethane at amnbienttenperature and stirred 3 hours.

Addi ti onal dibenzyl N, N-diisopropyl-phosphoramdite (0.08 m.) was added
and the m xture was stirred for 14 hours at anbient tenperature. The

reaction Wage g@éyeﬁgoh wae@,tmré:@omﬁ@ﬁt a3, T@%Ilﬂ‘\/\%@%llé&@@bﬁgacugm7fﬁ§atwl )

was added car ef ul e mxture was stirred for mnutes letting the
'Eém/@ﬁfﬁuﬂh

i ce-bat h akpdiied u fopdiord Heditls spmppund Wy %&de(d asgftfy neitgiselidir e was
extr act ed 1R dioglaz, EBEDANBorReed Wstdisorhympi a1 panase. sof ki en and

brine, and dried over soditumsulfate. Purification by silica

chr omat ogHagh8A o8- 8{Med H-He93 (4 Veb-d dipdihdd-88 (& Jc817d17- és'é) 5é’§|(é@he/ 98 NWR
(CQQ 3) d337Q—|zlﬁ N)”h 6k - '2!)51 @nm%%éa%l(ﬁs (.- 53|5y @93%8”3 1%34 'TQM I-@z A8 (m 2

dd,” J = 10,
3 6 Hz ﬂ)“(t g= @é 2*@03@ﬁ1(d<3~’ﬁ§31 ﬁ851‘32('rﬁ|) 19ﬁ|) 1&‘3(@524"')12 3(7rﬁJI 556%@ H233 73
(m 1 H, H;s@a,\gg;g,gg(mm)l 30 (d, J = 6.4 Hz, 3 H). ES+ M5 784 (M1 ) . b)
{[(3S

11aR)-8- ({[ (2, 4-Di fl uorophenyl ) net hyl ] am no} carbonyl ) - 3- net hyl - 5, 7- di oxo-

pal | ad % g n@,g;g ,r@, |2(gr5mqaté/\@§n@.gg@gm%gg§the react |onvvas stl rred under 1

at m hydrogen tor m nut €s. e mxture was filtered through Celite and
concentrat ed under reduced pressure to yi eld the title conpound as a white
solid. 1HNNR(DIVBOd6)d1026(nN+1 , 858 (s, 1 H, 7.40 (m 1 H),
7.2 (m 1 H, 7.06 (m 1 H, 579 F,«JO-64I—|z 1 H, 5.33 (d, J =6.4
Hz, 1 H, 5.36 (dd, J = 9.6, 3.2 Hz, 1H) 4.82 (m 1 H, 453 (m 2 H,
434416(m4H) 4.08-3.94 (m 3 H) .63 (m 1 H, 1.25 (d, J =6 Hz, 3
H. ES+ M. 604 (Mr1 ) . c¢) {[(3S J//

11aR) - 8- ({[ (2, 4-Di fl uor ophenyl ) met gyl ] am no} car bonyl ) - 3- et hyl - 5, 7- di oxo-
2,3,5,7, 11, 1 la-hexahydro[1 , 3]qxgzolo[3 2-a] pyrido[1l

, 2-d] pyr azi n- 6-yl ] oxy} met hyl 2 (i

QU \wj

15 a) 3-({Bis[(phenylmethyl)oxylphosphoryl}oxy)propyl! {[(3S,11aR)-8-({[(2,4-
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-ylJoxy}methyl carbonate. According to
example 8, {[(3S,11aR)-8-({[(2,4-difluorophenyl)methyllamino}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 3-

20 hydroxypropyl carbonate (0.400 g, 0.744 mmol) was converted to the title compound in
93% vyield 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), 5.05-4.92 (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=8.6, 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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(phosphonooxy) et hyl carbonate nono-sodi um salt. Sodi um hydroxide (0.44 m _,
0.44 mmol, 1 N aqueous sol ution) was added dropwi se to a solution of {[(3S,
11aR) - 8- (Wp(zﬁ104}11814 PCT/US2009/051499

di f | uorophenyl ) net hyl ] am no} car bonyl ) - 3- net hyl -5, 7-di oxo-2,3,5,7,1 1, 1
lahexahydro[ 1 , 3]oxazolo[3, 2-a]pyrido[l ,2-d]pyrazin-6-yl]oxy}nethyl

2- (phosphonooxy) et hyl carbonate prepared as described in step b (266 ng,
0.441 mml) in ethanol at 0 OC and the m xture was stirred 1 hour letting
the ice bath expire. The m xture was triturated with diethyl ether and the

sol i ds webk{ES: 1'edtasd({g:HRifkianertenyhraetayliasminelsarpoayliS trihylid 1-diogempound as

?nm Oianmgez%% ¥ qlg 11a%'é&%&[%§§zcﬁé[3@ Q]B%r%%gﬁfnd]pﬂyrd'zqn 651 g&%ﬁ&émyﬂs H)H) 75439
(m 1H). (mlosw\qn@pxw)pnqpyl c@rtme Molutwngﬁzth@ I@tsrr(leﬁlat& fiigm stgp ad0§460 (m 3

l(_i)M+51§% 4%}(2@82 Jﬂnrhbl) ndehL BMARIhandt w& dbjectedtotrydroddénatdndt 35Bstin M 604
11aR) - 8- ( PW@QH@C@H%)F/UW opsarhpn)(#ed mg)- IAdier A dpersrihe FRACHorsvesehyas Burged|i oxo-

2.3.5.7. Jkn nitrod@n hexaay %@Med%qm%ﬁh%r%u& @éll@é’rahg@r% filtrate concenérgted to

. 2-dl pyrazi n-6-vnoxy} net hyl 3- hvdroxy ﬁropy carbo nate. a)

11aR)- 8- (gl[yogsmatmﬁwq%r%%ﬁ%rﬁm)afﬁ@f%y\p]ﬂ AeABPeUih@meO)s §5?"Fé9ﬁ{9l[“(”5t370@fﬂoxo-
2,3,5,7, WINMR W fb’@"dﬁ)% géihomwéqm 34@14)7@5%[%) 6.98 - 6.84 (m, 2

2- c/]pyra2| n- 6 met hy henyl net hyl ) l_ car bonate. The
titde conﬁé&n@ &aﬂéﬂ 9-A8 905% 17é‘ﬂ7d1d@6613§|(% 5 n'ﬁ d 1), fberfdb (
1.00 g, ZJ%WHZ 1 peloey (&Bébl-ﬁ 414 Dh%@gh{@q—g}y&kQXMhW(ﬁPQ'H)C@'O@Q@@ﬁ (3.24

g, 9.25 mml pot assi um car bonat e %

t et r abut y(T8 huWrﬁh?&Bd@eﬁ FBu?PBré g8 (m, 23'8)6353‘18%: £y 3 HEESINES (8160 MHz,
CDCI 3) d ppmH10.18 (t, J=5.7 Hz, 1 H), 8.37 (s, 1 H), 735-720(m6H),
6.83 - E;\W(m 2 H, 5.92 (d, J=6.6 Hz, 1 H, 5.83 (d, J=6.6 Hz, 1 H),
525(dd J=9.9, 3.8 Hz, 1 H), 4.65- 450 (m 2 H, 4.46 (s, 2 H, 4.37

4.22 (m 5) {'[Q&S 1?43&@ 8(-@@2 4*b1‘f1t%r@phe%9l)r9eih|gl]anq1n5ﬂ:arb%nﬁ%3-@19’&hyl% ﬁd@xoﬁ- 9 Hz, 1
ES+ I\/B 6 ,@ Q'Mlj_ﬂ 1a-151 r[y(jg)jg 3]oxazolo[3,2- a]pyrldnh 2- d]pyrazm -6- yI]oxy}methyI 3-

11aR) - 8- ({dh%gpﬁcsngbhl)%bﬂ%%ah'a)éfﬂ%m kb rah CAS Befvdd sudpBRSiAY bf the 7- di 0X0-

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 mL of water. The solid slowly dissolved
20 affording a slightly turbid light yellow solution. The aqueous 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 filtration and dried under vacuum to afford the title compound (0.27 g,
25 67%) as a white powder. "H NMR (400 MHz, D,0O) 5 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), 1.19 (d,
J=6.0 Hz, 3 H); ES™ MS: 618 (M+1).
30
Example 9: {[(3S.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-d|pyrazin-6-ylloxylmethyl 4-nitrophenyl

carbonate

30



2,3,5,7, 11, 1 1la-hexahydro[1l , 3] oxazol o[ 3, 2-a] pyrido[1

, 2-d] pyrazi n-6-yl ] oxy}net hyl 3- hydroxypropyl carbonate. A solution of the
i nt er nediwibeofwomsigtep a ( 1.35 g, 2.15 nmol) in 40 ml . pofr/uB2002/037+p9 MeOH
was subjected to hydrogenation at 55 psi in the presence of 10% pal | adi um
on charcoal ( 1 .0 g, Degussa type). After 3 hours the reaction vessel was
purged with nitrogen, catalyst renoved by filtration through celite, and
the filtrate concentrates to dryness at reduced pressure to afford a white
solid. This material was s ended in 10 mM _ of ethyl acetate and stirred
wi th addition of approxi mat 060 m . of hexane. The resultingwhite
suspensi on was stirred overni at RT. The solid was collected by vacuum
filtration and dried under vacuumto afford the title conpound ( 1 .09 g,
949 as a fluffy white solid. 1H VR (4Q0 MHz, CDClI 3) d ppm 10.14 (t J=5.6
Hz, 1 H, 8.41 (s, 1 86 Ox# m%ll—i) 6.84 - 6.73 (m 2 H), 5.93
(d, J=6.7 Hz, 1 H), 5.8 , =67z Hy, 5.27 (dd, J=9.9, 3.7 Hz, 1 H),
4.65 - 4.51 (m 2 H), 4.45 X A25(n7 5°H), 3.91 (dd, J=12.1, 10.1 Hz, 1

, 3.74 (t, J=5.8, 2 H), 3.68 (dd, J=8.1, 6.8 Hz, 1 H), 1.96 - 1.83 (m 2
, 1.37 (d, J=6.0 Hz, 3 H); ES+ Ms: 538 (NH ) . Exanple 8: {[(3S,
11aR)-8-({r&2,4 Di f1 uor ophenyl ) net hyl | am no} car bonyl ) - 3- et hyl -5, 7- di oxo-
2.3.5.7. 2! h@rqraethléﬁawgr?ftﬂwl @I@(@i&)l Rt argsphalige it 24 mL, 11.24 mmol)

 2-dl pyr 2gh5fad er%E\Y/%B'% Bxébluﬁon 510419%%@%@ é@gowm ﬁ]ﬁ{olibQHaFcﬁlo%?ﬂé’th&%“ u m

salt. a) 3-({Bis| 3 hosp hor%/ J(SS
113’@) 8- (§I[Q° ipJIowed by dropW|sea dltlon of chloromethyl chlorldocarbonate 1'mL, 11.24

di f1uor Ophmﬂ alEhBY; it@(@\ﬁ&}éitﬁ‘rreg(?&yw A&t Mﬂ)leét tgmgbl%’ﬁi?ezTﬁe 5eaz:tlén Jvas

lahexahydr o[ 1, 3] oxazol o[ 3, 2-a] pyrido[1, 2-c/]pyrazin- -yd] } met hyl
car bonat edllqzt@q;wﬁ Fifitg acy @Mm; gxtgactqq\(nggjlchloromethane washe Wlth aqueous

11aR) - 8- ( é&ﬁ@m‘i) dé‘rtgdn'é%r gRheb)dmel Bvéd Ryl R RPN thes iRt soand as a

di oxo- 2, 3,5,

la- hexahymlb)[NIOIB] UMBI(GP@IsQEaP@r(ma[I-ﬂ), 248 ipy 2 &i M8B sy Pxy} met hyl 3-
hygyy oxypropyl carbonate (0.400 g, 0.744 mml) was converted to the title
conpound in 93%yield using tetrazole (0.313 g, 4.47 mol ), dibenzyl N,
N- di i sopr bpladopletyptroitenphenytl arbonate 1Choromediyl dmitrgpheayidarhc@RBA2(4T. 642 ¢,

(s, 1"y Ao sB bl by s (L5 RAIerE R bhongri Sedfine dndleardh 22

overnight at 45 °C. The yellow suspension was allowed to cool to ambient temperature,

-

concentrated under reduced pressure, diluted with water and agueous 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 (CDCI3) 6 8.30 (dd, J=7.2,2.4 Hz, 2 H), 7.42 (dd, J = 6.8, 2 Hz, 2 H), 6.06 (s, 2 H).

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

20 2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-yl]Joxy}tmethyl 4-
nitrophenyl carbonate. The nitrophenyl carbonate derivative was prepared from
(3S,11aR)-N-[(2,4-difluorophenyl)methyl]-6-hydroxy-3-methyl-5,7-dioxo-2,3,5,7,11,11a-
hexahydro[1,3]oxazolo[3,2-a]pyrido[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 tetrabutylammonium 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
(CDCl3) 3 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, 2 H), 6.04 (d, J=6.8 Hz, 1 H), 5.59 (d, J=6.8 Hz, 1 H), 5.32 (dd, J = 9.6, 3.6 Hz, 1 H),
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(d, J= 6 6 FE, 1 H, 5.8 (d, J=6.6 Hz, 1 H, 5.21 (dd, J=9.9, 3.7 Hz, 1 H,
5.05 - 2 (m 4H, 465- 451 (m 2H, 440 - 4.01 (m 7 H, 3. 80 (dd,
J=12.1, 3& obotdz1igi4H), 3.59 (dd, J=8.6, 7.0 Hz, 1 H), 2P0¥/US20098814m 2 H),
1.31 (d, J=6.2 Hz, 3 H); ES+ Ms: 798 (M+1l ) .b) {[(3S,
11aR)-8-({[(2,4-D'fIuorophenyl)nethyl]anino}carbonyl)-3-nethy|-5,7-dioxo-
2,3,5,7, 11, 1 la-hexahydro[l , 3] oxazol o[ 3, 2-a] pyrido[1

, 2-¢/] p)’r%bftm62¥| ]@45/}4&%%t hvls ﬁ%) 3(9939189*#9@?%31;){ p@w 4(;% Qa@éez Aol uti on

of the i ntermed |ate froms of et hanol
was subjeEﬁeNﬁidxﬁﬁﬂwﬂgenatlon at 35 psi in the presence of 10%)Pd on
carbon (100 ng). After 3 hours the reaction vessel was purged with
nitrogen, catalyst renoved by filtration through celite, and the filtrate
concentrated to dryness at reduced pressure to afford the title conpound

(H? §99E9am8|§% Qﬁ3§1Y‘&Ri@({f{@at%.ﬂ&&‘o%v()ﬁw%ﬂw%%momn% rHQt'Fﬁ\/ﬁs ?Hidx®. 1

45 - IH), 6.Yc - 0.04 H , 1 H),
5 68 (33517—&111 exqmag;oﬂ, 0x82919[d.2-ajk 1 3-dipyra loxyimethy I 'dd J=MA, 3.7
Hz, 1 bbndlrﬂflrﬁgth(ll%art?ona)e 4.41 - 4.30 (m 2 H) 4 28 - 4.16 (m 2 H, 4.08 -
3.97 =363 (m 1 H, 2.07- 1.8 (m 2 H, 1.35 (d, J=5.9

Hz, 3 H); ES+ NB 618 (N%l ) . ¢) {[(3S

11aR)-8-({[(2,4-D‘fIuorophen met hyl ] am no} car bonyl ) - 3- net hyl -5, 7- di oxo-
2,3,5,7, 11, 1 1a-hexahydro[|l |3]oxazol o[ 3, 2-a] pyrido[1

, 2-d] pyrazi n-6-yl ] oxy} met hyl 8- (phosphonooxy) propyl carbonate nono-sodi um
salt. To a stirred suspensionsgf the internediate fromstep b (0.389 g,
0.630 mml) in 25 m. of water was added sodi um bi carbonate (53 ng, 0.630
mmol ) dissolved in 3 m. of vte&r . The solid slowy dissolved affording a
slightly turbid Iight yeIIOM/soIHgloa The aqueous solution was filtered
through celite and the filtgatg _conclkntyated to approximately 10 ml. by
rotary evaporation. The utd o s th stirred while 50 m. of EtCH was
added dropw se via addit “bvd?olo m nutes. A white suspension was
produced that was stirred at for 1Mhour. The solid was collected by
filtration and dried under vacuumto afford the title conpound (0.27 g,
67% as a white powder. 1H NMR (400 MHz, D20) d ppm 8.33 (s, 1 H), 7.24 -

7.13 (m 1 To a solution of {[(3S,11aR)-8-({[(2,4-difluorophenyl)methyllamino}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-yl]oxy}methyl

4-nitrophenyl carbonate (88 mg, 0.146 mmol) in acetonitrile (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-gel chromatography
yielded the title compound as a white solid. 'H NMR (CDCl3) 8 10.16 (m, 1 H), 8.53 (d, J

20 =4.8 Hz, 1 H),8.38 (s, 1 H), 7.65 (m, 1 H), 7.46 (d, J=8 Hz, 1 H), 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, 3 H). ES"
MS: 571 (M+1).

25 Example 11: {[(3S.11aR)-8-({[(2,4-Difluorophenylimethyllaminolcarbonyl)-3-methyl-5.7-dioxo-
2.3.5.7.11,11a-hexahydro[1,3]oxazolo[3.2-a]pyrido[1,2-d]pyrazin-6-ylloxytmethyl 2-(2-oxo-1-
pyrrolidinylethyl carbonate.
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FD 6 84 - 6.7 (m 2 H, 562 (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=MA, 3.6 Hz, 1 H), 4.38 (s, 2
H), 4.32 woaotdifsyy 2 H, 4.16 - 4.03 (m 2 H), 3.98 (deCTd:s2002/0814990. 6 Hz,
1H, 3.76 - 3.58 (m 3 H, 1.84 - 1.71 (m 2 H, 1.19 (d, J=6.0 Hz, 3 H);
ES+ MS: 618 (Mrl ) . Example 9: {1Y3S,

llaft)-8-({r(2, 4-D fl uorophenyl)nethyl | am no}carbonyl)-3-net hyl -5, 7- di oxo-
2,3,5,7, 11, 1 la-hexahvdroH , 3loxaz [3,2-alpyrido[1l

, 2- c/lpyra2|n 6-yl loxy} net hyl 4- nltrzgéenyl car bonatea) Chl oronethyl
4-nitropheny| carbonate. N nethyl oline (1 .24 m_, 11.24 mmol) was
added dropwi se to a solution of 4eni tr%phenol 1 .56 g, 11.24 nmol) in

di chl oronet hane at 00C, foll owed ,l@ dr opwi se addl tion of chloronet hyl

chl oridocarbonate ( 1 m _, 11. 24;nﬁbl) and the mixture was stirred for 14
hours at anbi ent tenperature. oreacti,on was diluted with citric acid

sol ution, extracted wr diehl o , washed with aqueous sodi um

bi car bonat e, bri ne, an‘a“%e( ovier sodi sulfate to yield the title
conpound as a yell ow oi I 139 d 8.29 (m 2 H), 7.40 (m 2 H),
5.82 (s, 2 H. b) | odonethyl 4onitrophenyl carbonate. Chl oronethyl

4-ni trophenyl carbonate (2.47 g, 10.67 mmol), sodiumiodide ( 1 .76 g,
11.73 mmol ) were suspended in acetone and heated overnight at 45 0C. The
yel | ow suSpeiite compamdatdsquepbred fromd[(38d 1aRpB€fit2.4-enper at ure, concentr at ed
under red ium thiosulfate,
extract edg@ﬁ%ﬁ%e ?ﬁlﬁg r}g'lnh] %C%gbcw %é%€%§wqxﬁ?§§ﬁ1eﬁpﬂaver sodi um

suld at e, hexchhgdmofeBipraztotd3, AradieyridpE dRidlpyrapineds plloxg}nath g idvietrogrenyli daleonatenpound

‘;1542 ?gga@"rﬁé'éi)@é %'glmmz lr-l_(‘%-IN ro&%?ﬁ%ﬁ%-g?r@.ﬁon%ﬂ? ’pﬁj(zggg m%ﬁol)?trfétrw%ami%el_b
%12R)5 573 ((I5(L,, QTZBi,()fmmoI;)],@id@MAPr(t@ mgl DAAS m}a@hrirbalp};dc)asésirrﬁahlplthﬁ, 7- di oxo-
- 0O . - |

%52 byt a9 srBed AR BRI ik B il CoRbBAIRRY renrrer s
car bonat eaﬂ@fded'ateltme caa@opmceaaamutéusolm ('BRYMR (CDCla) 5 10.28 (m, 1 H), 8.45 (s, 1
11aR) - L/ hen yl]- 6- th ,3,5,7,

1100 Tanbdiaior 4 ST A 5 o0 e o Pt 1 B s Bkt e B ae
sodi um saldd, (15010Tg6Hz 1H), 4.64-4.23 (m, 8H) 3.94 (m, 1 H), 3.68-3.50 (m, 4 H), 2.42 (t, J =
8 Hz, 2 H), 2.02 (m, 2 H), 1.37 (d, J = 6 Hz, 3 H). ES* MS: 591 (M+1).

Example 12: {[(3S.11aR)-8-({[(2,4-Difluorophenylimethyllamino}carbonvl)-3-methyl-5,7-dioxo-
15  2.3,5.7,11.11a-hexahydro[1,3]oxazolo[3.2-alpyrido[ 1.2-d]pyrazin-6-ylJoxyimethyl 2-(4-

morpholinyl)ethyl carbonate hydrochloric acid salt.

0
N\) HC

20 {[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-(4-

morpholinyl)ethyl carbonate hydrochloric acid salt. The title compound was prepared from

33



0.1 17 mol ), iodomethyl 4-nitrophenyl carbonate (76 ng, 0.234 mmol),
pot assi um carbonate (49 ng, 0.351 nmol), and tetrabutyl ammoni um hydr ogen
sul fate (WO 2nm/01@812 17 nmol ) in a manner simlar to thaPCuaseomobedod n
exanple 1, step ¢ . The conpound was isolate as an inpure m xture that was
carried on without further purification. 1H NWR (CDCI3) d 10.17 (m 1 H),
8.16 (s, 1 H, 828 (m 2H, 7.52(m 2H, 7.3 (m 1 H, 6.79 (m 2 H,
6.04 (d, J = 9.6,
RS ﬁg)s ﬂa&&léz(x{[(zuld)gﬁuo%fﬁ% 5;ﬁlﬁ'metHyl]am(“i’ncgcéﬁ‘%onyl?;) fd}netr%»l%% <§| 1o
. 1.40 ?&5ﬁ1£15a@e¥®yds>[m OXEZRI0[ 43 - a]e!mob ﬂ)pyr@aa |]@<y1roethWB43 1 laRv8-
r(2.4-bDif e 3.5.7. 11.
1 la- hexah@gﬁo %?%&gg%?@b @i@%ﬁ@%%\@g{@émhy%‘tﬂar@!yl l@ess?} met hyl 2-
pyri di nyl W@ihﬂﬁm'@%é%%m'—e OGOﬁdN@OBoaﬂﬂDMAF’dﬁo{T[Q( ééOQ mmol),’in a process similar
1a|%i ?Oigdt%at‘]déibﬁtgébQB%RQl%Bbél PoTes vk RM Y BIBGRPEN bnaBigPghh ¥hd reverse-
la- hexahy@l'ﬂi‘ﬁ[elhpg] llawer 6y 2N 20HP P Q8B M bigadpppgteayash @ogﬂe}id&@/}ltﬂm@crmound
4- ni tr0ph§§‘¥|Wh¢t@rsBﬁH1alh?er&ggiafégpreﬁaréégsMr%ehﬁbé@@{%%%ﬁ hO 086 (Tﬂﬁ%|ma§ Was

added 2- pyridi nyl net hanol (O. mmol) trie | am ne

0. 439 mmofipsalyesl imeERNELaNthepoleyl in 46 iGHTyRlEr baﬂhe/’rbgmw%hvdrﬁpb@m@:lé\@@lumrl rred

at rt for&O?Oé‘mL Shvasdadsh %H@@H%n&%éﬁé@ctfd?hb%ﬁrefab Mrégié%ﬁ[fmbﬁtn by
reverse-phase hplc afforded the title conpound as the TFA salt which was

suﬁ(bendedtqmped@té'fﬂ orerikivan wag ReCIAd ¥he @ %ﬁqtﬁtué%fﬁﬁwb digdnl gHhepPedecedd e and

dried 0Veﬁva§@9l|ééf€dsd§) ValiGm filtkbtibh ) R@Er‘y@t‘&hib)ﬁoﬁ W%Mhﬁﬂan@%u%%’f%@kthyl
yleldedthetltecon%gddltasamh té solid. MR (CDCI3) d 10.16 (m 1
a e =

H), 8.53 peptaty mixiyreg hgyitle gorggoynd asja mjnte yryg@lllpﬁ]solld INMR46 (d, J 8
Hz, 1 H) (7rZ tﬁgnc(l 3y élDé‘Ds)l_?Zﬁojﬁl_(éM H‘)Bé‘%q (é 17 A ¢y (ﬁs h{)HX §79Zm(§H)Jl_ﬁ§8@1 8 Hz,

3|_>|)7 24J(=rﬁ8B|ZH) H).3.88(d; th= QL8I=I)Z,131)6542‘( (ﬁld 1 F%G 316 B, { o), 47C-485Hm, 83 H) .

1

4. 4.

ESt= MS: 5 1 f[

Lol 5. ((FC2 bR TP Srees (T b byt P2 e A HHGhOR fma! MG 2804 o.
2.3.5.7. 1824, AaBHeliZaM)r(ﬂ& M&oﬁ&%d‘i’lb‘m - al pyri doH

. 2-dl pyrazi n-6-yl | oxy>net hyl 2-(2-oxo-1 -

Example 13: Phenylmethyl ({[({[(3S,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-d]pyrazin-6-
20  ylloxylmethyhoxylcarbonylloxy)acetate.

The title compound was prepared from phenylmethyl
25 ({[(iodomethylhoxy]carbonyl}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. '"H NMR
(CDCl3) 8 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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pyrrolidinvDet hyl carbonate. The title conpound was prepared from{[(3S,1
laR) - 8- ({[ (2, 4-

di f | uor opwerzgiojaregihyl ] am no} car bonyl ) - 3- net hyl - 5, 7- di oXx®@CZ/UB2®9D5M9L, 1
lahexahydro[ 1 , 3]oxazolo[3,2-a]pyrido[l ,2-d]pyrazin-6-yl]oxy}nethyl

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

1- (2- hydroxyethyl)-2-pyrrolidinone (9 nL, 0.083 nmmol), triethylamne (35
ni, 0.250 _EWPH) 15, @5‘@1 @M‘}ﬂ {20 g, 5.87 91%3Jm1@)| dHZ R I—B @ﬁ@?&%ﬁh%' ar F—I? that

descri bed i n exa

. Purlflcatlon by silica- hr omat o
reverse- pﬁé@émhgm %ﬁ%r?@e(m B 8iegI(e, &drﬁp%ﬁﬁérna Hée WﬁfdeJ aP KH)NNR

(CDCl 3) dEéE)N%SdZ@NﬂHE!) 8.45 (s, 1 H), 7.32 (m 1 H, 6.80 (m 2 H, 5.93
(d, J =6 IS) 80 (d, J =6.4 H, 1 H, 5.28 (dd, J = 10, 3.6 Hz,
1H, 4.64-4.23 (m 8 H), 3.94 (m 1 H), 3.68-3.50 (m 4 H), 2.42 (t, J =8

Hz,5 2 E&amgleqa ((ﬁ‘@{[((?S |’I")aR)18 ﬁ?(Z UbifidoropifenyBmethylminE 25 iRy 3%heth Wizl 7)

anp e 1Z:
r (2. 4- Bickedg Sxahd pyridafb 2ipvraziebi oxo- 2.3.5.7. 11.
1 1la- hﬁmmﬁ%ﬁmox%geb%ﬁm&w%c&@éd@cyébdmh'sa@ dl pyrazin-6-yl | oxy>met hyl 2-(4-
nDrphollnvDetnyl carbonate hydrochloric acrd salt. {[(3S,
11aR)-8- ({[ (2, 4-Di fl uor ophenyl ) net hyl ] am no} car bonyl ) - 3- net hyl - 5, 7- di oxo-
2,3,5,7, 11, 1 1la- hexahydrok} (?]%xazolo[S 2-a] pyrido[1l

, 2- d]pyra2|n 6-yl ] oxy} net hyl 4-"nor phol i nyl ) et hyl carbonate hydrochloric
aC|d salt. The title conpoungf%ﬁ; prepared from{[ (3S,
11aR)- 8- ({[ (2, 4-di fl uor ophenyl )jret hyl ] am no} car bonyl ) - 3- net hyl - 5, 7- di oxo-
2,3,5,7, 11, 1 1a-hexahydro[1of%poxazol0[3 2-a] pyrido[1l
, 2-d] pyrazi n-6-yl ] oxy} net hyl 4- éro henyl carbonate (121 ng, 0.202 mmol),
2- (4- nor phol i nyl ) et hanol (excess) trjethylamne (0.08 m _, , 0606 nmol),
and DVAP (50 ng, 0. 400 ) simlar to that described in
exanple 10. Purificatio ) omat ography and rever sephase
hpl c, followed by an aqueous sddi um bi ¢garbonate wash afforded the title
compound as a white solid. Intétnediate prepared as described above (33
ngyg 0.056 mmol ) was dissolved in ethanol and cooled in an ice-water bath.

A 1 nor mal f/drochl oric acid solution (0.06 ni was added dropw se and the
reaction AaSIEESHER)S- Qﬁ[&%f@'f&tor%ﬁmmé'metmé'ﬂ%@P%}Paﬁb@ny'm’%@%x&ﬁuﬁ@oms cool ed

to 00C and 3ty 7 4 A ahmexamydFo ¢ BREKBYIo[810APy i 2 AfbyPain-6L
ylJoxytmethyloxy]carbonyl}oxy)acetic acid . Phenylmethyl ({[({[(3S,11aR)-8-({[(2,4-
difluorophenyl)methyl]lamino}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-6-yl]Joxy}methyl)oxylcarbonyl}oxy)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 (CDCl3) & 10.28 (m, 1 H), 8.32 (s,

20 1H),7.28 (m, 1H),6.76 (m, 2H), 592 (d, J=6.4 Hz, 1 H), 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, 3H). ES" MS: 538 (M+1).

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

25 2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-
ylJoxy}methyloxy]carbonyl}oxy)acetic 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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was col |l ected by vacuumfiltration. Recrystalization froma
nmet hanol / di chl or onet hane/ et hyl acetate m xture afforded the title conpound
as a whi twoenydtiasihi ne solid. 1H NVR (et hanol -~/ CDCl 3pCu/ub@ood/ds(4a9 1 H),
8.31 (s, 1 H, 7.27 (m 1 H, 6.77 (m 2 H, 598 (d, J =6.8 H, 1 H,
5.72 (d, J = 6.8 Hz, 1 H, 524 (dd, J =9.6, 3.6 Hz, 1 H), 4.70-4.35 (m 8
H, 4.1 1-3.90 (n1 3 H, 3.66(m 1 H, 3.45-3.32 (m 3 H, 3.06(m 1 H,
2.70-2.50 = 6 : ; ) Exanpl e
2 Pheny}h%g][tl h?p I.—h%@a matg%\)éd_. HNVIR: (dthsbdts) £36.288m, 399, M1 )1 1),
r(2.4-di fV@@r(mpﬁlé'tha%l(mw Hand.Gfb(ne.atr Hb@yﬂNQTJFF@t&W,-’BHY«‘?GﬁQ)woJZ‘ 83 blz71 11,1
la- hexahv loxazokar I r

ﬁ?ﬁ@odﬁ 9E o é%%o% A @%bé@’@ﬁ-@%ﬁ% Pt’-l?)'lr (dy =6 Hz. 2 H)

yl 1 oxy} e [ car bonyl acet The tit d was repared

fr om phen913&étnh§le)(‘{ p2 .(rodbrﬂmchs}a 5 O%ync AiHohy B 1y Hacketde J (81 Bz At 2ESA

g&§ ? gﬁn 1.17 mmol ), postassium carbonate (485 ng, 3.51 mol),
tetra a & um hydrogen sulfate (397 ng, 1.17 mol ), using a

S|nllar process to that descrlbed in exanple 1. 1H NWR (CDCIS) d 10 18 (m

, 4. b Y8

(m 1 628 (N%l) Exanple 14:
(([(([T3S (2 ropnenvnmet nyl | ani nol car bonyl V3- net hyl - 5. 7-
vII%xyInetthoxyIcarbonyltoxytecetlc acid sodiumsalt . a) ({[({[(83S,
11aR)-8- ({[ (2, 4-Di fl uor ophe yl)nethyl]anlno}carbonyl) 3-net hyl -5, 7- di oxo-
2,3,5,7, 11, 1 1la- hexahydrop@ 3] oxazolyp[ 3, 2-a] pyrido[ 1 , 2-d] pyrazi n- 6-
yl ] oxy} met hyl ) oxy] car bonyl ¥ ox )acetlc ngd . Phenylnethyl ({1 {r(3s,1

1laR) - 8- ({[ (2, 4- RO CF,
difIuorophenyl)nethyl]anino}ca;bonyl) 3-net hyl -5, 7-dioxo-2,3,5,7,1 1, 1
lahexahydro[ 1 ,3]oxazol o[ 3, 2°a] Byrido[1

, 2-d] pyrazi n- 6- yI]oxy}nethyI)oxy] rb@nyl}oxy)acetate (prepared as
descri bed in exampl e }7) (247 I) 10 w.t. % pal | adi um on car bon
(190 ng) were stirred i ephy nethanol m xture under 1 atm
hydr ogen o

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-

15 hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-ylJoxy}methyl 4-nitrophenyl 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), 5.98 (d, J = 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: {[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}carbonyl)-3-methyl-5,7-dioxo-
25 2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[ 1,2-d]pyrazin-6-ylJoxy}methyl 2-oxo-2-{4-[2-
(1-pyrrolidinylethyl]-1-piperazinyl}ethyl carbonate di-hydrochloride.
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at nosphere for 30 m nutes. The reaction was filtered through celite and

concentrated under

reduced pressure to yield a white solid. 1H NVR (CDCl 3)

d 10.28 (Wp2010M11818.32 (s, 1 H), 7.28 (m 1 H), 6.76 (mpC2/usk0oBs099 (d, J

6.4

(m

Hz, 1

1H,

H, 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 1H, 3.35

1.34 (d, J =6 Hz, 3 H. ES+ M5 538 (M1 ) . b) ({[({[(3S,

11aR)-8- ({[(2,4-Difl uorophenyl ) rret hyI no} car bonyl ) - 3- net hyl - 5, 7- di oxo-

2, 3,

yI]oxy}nethyl)oxy]carbonyl}oxy
as described in step (a) (2

5,7,

11, 1 la-hexahydro[1 ﬁ 3 2-a] pyrido[1l ,2-d] pyrazin-6-

tic aC|d sodiumsalt. The solid prepared
0.372 myp4,) was di ssolved in di oxane and

cooled in an ice-water bath. d| um hydroxide (0.37 m _, 1 nornmal solution)
was added and the ice bath magLreaned and the m xture was stirred 10
Concentration underCXeqyced pressure affordedthe title conpound as

m nu

a white solid. 1H NMR (dnso-c/6)

1H),
8
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1aR) - 8- ({ {4-R-@A-pyrrolidinyl)ethyl]-1-piperazinyl}ethyl carbonate di-hydrochloride. A mixture of
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xahyd
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i et BRREb R o ents 0t e P A mailpRares st o

by reversexaah]@se4h$lb|@(a)ﬁﬂt[@:(d@glrrblimw)ethlyQplﬁ@rﬁnﬁerofsh g, (amh'rrtna)l)sw Nd
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rrrml
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gijs%farc}pgf%thy e!rrl;llng?d 8? ?t 8 Srnarr|1£[)I) faagrﬂA@lF(GEFrﬁg,ld% é;'mmnB were sprr adse

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
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) 8 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, J=6.4 Hz, 1 H), 5.61 (d, J = 6.4 Hz, 1 H), 5.33
(dd, J=9.6,3.2Hz, 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, J = 6 Hz, 3 H).
ES' MS: 703 (M+1).

Example 17: Methyl ({[({[(3S,11aR)-8-({[(2.4-difluorophenyl)methyllamino}carbonyl}-3-methyl-

5,7-diox0-2,3,5.7,11.11a-hexahydro[1,3loxazolo[3,2-alpyrido[1,2-d]pyrazin-6-

ylloxytmethyl)oxy]carbonvlloxy)acetate.

37

, 4-Di fl uor ophenyl ) met hyl | am no} car bonyl ) - 3- net hyl - 5, 7- di oxo-

@1928(m 1 H, 857 (s, 1 H, 7.39 (m
3 (m 1 (d J=6.8H, 1H, 560 (d, J
H) , 539(dd\@f\}0 3. 1 H), 4.80 (dd, J = 12, 3.6 Hz, 1
: H) 4.22 (m 1 H), 4.08-3.98 (m 3
1 H, 1.25 (d, JG:6Hz "3 H). ES+ M5: 538 (Ml ) . Exanple



10,19 (m 1 H, 8.46 (s, 1 H, 7.33 (m 1 H), 6.81 ( 2 H, 598 (d, J =
6.8 Hz, 1 H, 580 (d, J =6.8 Hz, 1 H), 5.27 (dd, J =10, 3.6 Hz, 1 H,
4. 65- 4.38002nmo/0d18dk, 4.60 (m 1 H, 3.66 (m 1 H, 3.46PCHUS20000051429 92 (m
6 H, 1.35 (d, J =6 H, 3 H. ES+ M5 551 (Mrl ) . Exanple 16: {[(3S.1
1aR) - 8- ({r (2. 4-D fl uorophenyl ) net hyl | am no} car bonyl ) - 3- net hyl - 5. 7- di oxo-
2.3.5.7. 11. 1 la-hexahvdro[l , 31loxazol or3, 2-al pyrido p

. 2-dl pyrazi n-6-yl | oxy} nmet hyl |2-oxo- 2-{4-[2- ( 1l-pyrrolidinyl)ethyl1-1

- pi perazi nyl } et hyl carbonat egdi ghydroch loride. {[({[(SSJ | aR

d- ~p”~-Di fl uor ophenyOret hyGam noJcar bonyO S- net hyl - SJ-di oxo- 2,3,5,7, 11, 1
la- hexahydro[ 1 , 3] oxazol o[ 3, 2-alpyrido[ 1 , 2-d] pyrazi n-6-yl]oxy} et hyl
2-0x0-2- {4-[2-(1-pyrrolidinyl) thyI ] - 1- pi perazi nyl }et hyl carbonate

di - hydrochl oride. A m xture ofo ({[ (3S,

11aR)-8- ({[ (2, 4-di fl uor ophenyl ) ne I ] am no} car bonyl ) - 3- et hyl - 5, 7- di oxo-
2,3,5,7, 11, 1 la- hexahydro[l 3]0 zojy o[ 3y 2-a] pyrido[1 , 2-d] pyrazin-6-

yl ] oxy} met hyl ) oxy] car Bops oky) & (60 my, 0.1 12 mwol ) (prepared
as described in exanpl e Stiep @) N,
1-[2-(1-pyrrolidinyl)ethyl] pI'peffazi-he ng, 0.167 mml ), N,

Ndi | sopropyl ethylam ne (0.03 m O, 0.167 mmol), and HATU (64 ng, 0.167 mmol)
were stirred in DVF for 1 hour. The m xture was diluted with brine,
extracted with dichl oronet hane, washed with brine, and dried over sodi um
sul fate. The pThetid cdmeoungtvess p(raparm&onhimstbylved in a mninml anount of

Hyr oon! ofeoagp et hon TRl ot 737 Mo 1B G BT R Rkt i on

wass stirr pdstéfsuum nalrtbesatellr& higp0 6621 hmrnt&) wae tqmabmywntryommrmyemgemdelfate educed

xt d_and t t hyl Th
ot ant CROPB GBI udBa S bR 10 Ik HENeGRed ' Shelintf e BMIFL T
conp(;ugg gﬂ)@lsy&HbQN(E‘rphl(l-d 839+(é\1MR47)( drm?mc;hm) d?&f()m% r?,ga.o%(otwg %85&, Qi’ H)1
0 o1 (0. WVsdp D s £ Py Thy 580 aagy ol Tog 1V o Badi b6 (e e dg 4B 1y
4.49 (m 4 HH)3. 9@(@71 Hm3ﬂ3td)2l+} 4.86 () 1 H),H).38 @&, 92 € AL, IHK) ESBMEO582 10 (m
19 H, 2.ﬁﬁ-12).8o (m 2 H, 1.89 (br s, 2'H), 1.22 (d, J =6 Hz, 3 H. ES+
10703 (W)

Example 18: {[(3S.11aR)-8-({[(2,4-Difluorophenylimethyllaminolcarbonyl)-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-o0x0-2-[(2-

pyridinylmethylaminol]ethyl carbonate hydrochloric acid salt.

s
Ho N

OTN X HCl

o

A

o~ O

L

AQEN \wj

15

a) {[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-ox0-2-
[(2-pyridinylmethyl)amino]ethyl carbonate. The title compound was prepared from

20 ({I({[(3S,11aR)-8-({[(2,4-difluorophenyl)methylJamino}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-

38



Example 17: Methyl ar({r(3S.1

1aRV8- ({r (2. 4-di fl uorophenvnnet hyl | am no} car bonyl V3- net hyl yl | oxy}

met hyl ) oxyDcaromomik} oxy)a cetate. The title conmpound was Pprasaceodsfpom
met hyl ({[ (i odonet hyl ) oxy] car bonyl } oxy) acetate (103 ng, 0.374 mmol), 1b (80
ng, 0.187 mmol), postassium carbonate (78 ng, 0.5621 mml), and

t et rabutyl ammnl um hydrogen sulfate (64 ng, 0.187 mmol), using a simlar
gr ggefs t ﬁ‘ﬁetqggﬁ ]ch%‘énY_lgbx%%HiIH é‘cu&(64 Wsﬁ %3 02- &/rﬂdﬂyyﬁﬁetﬁman%%@
5.88 (d, (062®Lg0 A9 mmy N-gjisgpropyat yaamm 0?4mI-Iz0 1I9H)L) aNGHALULE9 Mg, 4

'('%1 ? ‘:13 6135 n(rﬂa)l %s‘ﬁg ;'))ro&%s(srﬂwllal= t(ﬂhjat §es70%bé§m e?xample% @ﬁad(%vliurﬁﬁcatlc;n 38
r (2. 4-Di fbnélIl@qagﬁslﬁbm@twapwlﬂéﬁ@ﬁwﬂwﬁwmom ﬁwwtesalil%xdsLNMRBI@CIs) 11.
1 h 1 I | I

2- (])?30 exa?\zlm py nI' gll Iﬁzjgzﬁ@t(ﬁ\r/%a%%ig 8%%c8a%bg#2¥fe?% ngr oc%l7o§r§f((¥r?g?fl dyssgl t.
a) {[(3S, 726 (m,2H),7.14 (m, 1H), 6.78 (m, 2H) 6.04 (d, J = 6.8 Hz, 1H) 5.87 (d, J = 6.8 Hz, 1

11aR) - 8- f I t

2,357, 1k O3 G2 S o XL RO, O G Y S8 e

 2- d] pyraiaZﬁ-@ JF Pdiay BBt lRA" MB:§R8-(W+1].( 2- pyri di nyl net hyl ) ami no] et hyl

carbonate. The title conpound was prepared from ({[ ({[(3S,
11aR) - 8- ({[ (2, 4-di fl uor ophenyl ) net hyl ] am no} car bonyl ) - 3- et hyl - 5, 7- di oxo-
2,8 5,7, bi{EE TeRiex@ls:diufuprodienylamethylaninclepippnyltdiniethyl-5,7-dioxo-
2 d I 19
] pyr aé,g,sr/‘sr,’lé }( r1]]>1/ M}(ﬁfd@‘l bﬁ&é{%cgé[ggoﬂ?yr}d&gy)i%ﬁﬁ@ -BG16kyAFéthI-okb-3-
N I\I- d| i soH?@mw'@ylmﬂwhﬁm@omhxbsarrbpnate hyghochiplic agig galHAT@dueiorepared ag 79
mmol ), USHAG e&PI {J‘é ﬁthrﬁ{% rﬁﬁ%ﬁWa@?%&bﬂﬁgmé%e]a@’d C%B%g i @) -
onat ogr ap

Purification yS| y vyiel e title conpound as a
white sol IamlceiwatNMFaﬂn war@phlarlqm@@ $mL. 1 Nwasgadgled @ad the mixBire was stimed) |

8. (s ( ( m
1 67 é5 Fgmut% %Bsangtgérgﬁ ﬁeraﬁ;réQEérghhz atlgg uﬁéeré%d%%d djés_s% 64_%) yl_éd e
5.27-5. 22t|t(<m:ormodﬂ)1d 4. eBMhlte &Hd( thi NBIRYGD@l:)32-18,082n, H)38 By -8.45 (az A, 1 ,
3.61 (m N 2 ), ¢l
11aR) - 8- ({1 l(j)és o B h'@h Ig%g‘rzlre‘t Hazm'*ﬁ*a}’é’? %h?w M%snge'?h %é?oxo
H), 6.04 (d, J = 68Hz 1 H), 5.70 (d, J 6.8 Hz, 1 H), 5.31 (m, 1 H), 509503(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: {[(3S.11aR)-8-({[(2,4-Difluorophenylimethyllaminolcarbonyl)-3-methyl-5,7-dioxo-
2.3.5.7.11,11a-hexahydro[1,3]oxazolo[3.2-a]pyrido[1,2-d]pyrazin-6-ylloxytmethyl 2-(4-methyl-1-

piperazinylethyl carbonate.

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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2,3,5,7, 11, 1 la-hexahydro[1 , 3] oxazol o[ 3, 2-a] pyrido[1

, 2-d] pyrazi n-6-yl ] oxy}net hyl 2-oxo-2- [(2-pyridinylnmethyl)am no]ethyl

car bonat ewbydrogaiieri c acid salt. Product prepared as destnishedosnstep (a)
above (314 ng, 0.500 nmol) was dissolved in dioxane and cooled in an
ice-water bath. Hydrochloric acid (0.5 nL, 1 N) was added and the m xture
was stirred 15 mnutes at anbient tenperature, then concentrated under
reduced p

ooy S dﬁ&?aﬁgar%p ﬂoyéz%hd#s éfsgp%lnu&hez GBWQMHfini%ﬁyﬁné’mwﬁemﬁ&éHng c%kbd}%% Y
7.96 (d, 0209r189|0z3331mmp ) 2 (drmethi- 1‘P'Hﬂ)’aZ"W|)§ aoﬁﬁ(elcqaf tr@“%éa'("ﬁ? (©.0 L 6. 04
(d, J = 60%3%m31) Ia)nd oMA® (41dm2‘]0 33§n§ndyzm é-pr'd}:esés ﬁ)’lﬁar(tmthalt dbl%orlb'édq}? 5. 03
(m 2 H), 1H, 2 H), m 2 H),
3.71-3. 67e>(amplg19+) Punﬂmowy reesss- mllzaseélpH)gaVEﬁ:e W@uore%et'@rac@ S)alt TBRanpl e
19:5 MBS. 1ishaRBsolid was dissolved in dichloromethane, washed with sodium bicarbonate and

r (2. 4-Difl uorophenvnnet hyl I am nol car bonyl V3-net hyl -5. 7-di oxo- 2.3.5.7. 11.
1 1a- hexaH\eft evar SQ@BW@Z’HW@HQaﬁoréﬂltb@/F'i'Qﬂ@}mp%ﬂdl%ﬂ‘ﬁﬁ'F%@dyfrh@w%i 3y

;2)r égarggh}ﬂr d.116 Pﬁrﬁ&)’ Rad QL‘@B%BB&’& inFBOPOARL Staced iR @ntidd-WSteF BARO WYdrotRRric

di f1 uor opﬁ@ﬂ;@ %r@l'—h;}l’\])éﬂﬁsr@}jéﬁlabéﬁiﬂ reagliqneyasystirmsd A0dnigwies tettingthe ice bath 1
lahexahydpgiich RLaKAA w[a§tr3uraleamtr¢&éﬂhy| e2héﬂam "t sl Gorthd ¥ EBHEBKH by

4-ni trophenyl carbonate p
2-1%- net hyacuynpﬁlb@tmzu ! MBt(ﬁg%hDS(&tfe@g)i T th.i%t%hp am)né31 (nobHm6.77

0. 333 P,C I |
o2 SRS EP (LA Ry aeala, eyfresensen e gl

descrlbed |n e rever se- ave the
trifluoro8dbt3. 8,0~§c30drrsél1tH) 788 (br§oBdrt)ea3§ébr'a;i3w@s Eﬁ %%Iﬁﬁédl\/iﬂi)
di chl or onet hane, washed with sodi um bi carbonate and dri ed over sodi um

sulfate to afford the title conpound as a white solid. This product (70 ng,
0.1 16Example 20 (394 heRHe-({[(2:4-Piflaponhenyhimetwlaininokarb anylhgameihy T tdioxo-

g8 0chls] ;7,?1,%%ﬂe&&;@?b[gg%g%aﬂo@% @E%cm SLophfa 6 IBREHLAY 25,211 rred 30

d| et hymomh@mvl)emwamoﬁmmemmbmmmmmMMacu[Jm filtration. 1H
NVR (CDCI3) d 10.15 (br s, 1 H), 8.42 (s, 1 H), 7.31 (m 1 H, 6.77 (m 2
H, 6.00 (d, J =6.4 Hz, 1 H), 576(d J=6.4H, 1H), 525 (brs, 1H),

4.67-4.05 (m
TN\/\N/\ TFA

O 0

L

QU \w{

20 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-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-ylJoxy}methyl)oxy]carbonyl}oxy)acetic
acid (59 mg, 0.110 mmol), [2-(4-morpholinyl)ethyllamine (0.02 mL, 0.165 mmol), 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 (CDCI3) 8 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=6.4 Hz, 1 H), 5.49 (d, J = 6.4 Hz, 1 H), 5.31 (dd, J = 10, 4 Hz, 1 H), 4.68- 4.53

40



8 H, 3.80-3.30 (m 11 H), 2.83 (br s, 3 H, 1.35 (br s, 3 H. ES+ Ms: 606
(Ml ) . Exanple 20: {[(3S,1

1aR) - 8- ({wO2pt/ig1suor ophenyl ) met hyl | am no} car bonyl ) - 3- meThyske05/071469 oxo-
2.3.5.7. 11. 1 la-hexahvdroM . 3loxazol or 3. 2-al pyri doH

. 2-dl pyrazi n-6-yl | oxy>net hyl 2-{[2-(4- norpholinyl)ethyllam no}-2-oxoet hyl
car bonat e tri fluoroacetic acid salt. The title conpound was prepared from

({[({[(38 )44&&{3{2 %, #H), 4.06 (m, 1H) 393346(m 8 H), 3.23 (m, 2H) 286({n 2
di fl uorop eny am no})car on(\{58(M+1) 5, 7-di ox0-2,

lahexahydHo[T-3 (d J 6 z, 3H). ES" Ms:

1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2-d] pyr azi n- 6-yl ] oxy} net hyl ) oxy] car bonyl } oxy) ace
tic aC|d (59 ng, 0.1 10 ol ) 2 (4 nmor phol i nyl ) et hyl ] am ne (0 02 m _,

: soll : il dnlyiflueroplaenybmethyhaminopcagionyie methyln| 74djorgr (63
mg, 5 0. é,@?s.-mh)la h’éﬁéHV&r(ﬂW @T&Qﬂﬁérs%'—é?b\l/rﬁfo[f@did@?ézurﬂ@-%ﬁékvl?rﬁgthw@ gxanpl e 16,

step (a urrfication by Silrca gel chromat ogr aphy and rever se- phase hplc
yi el de imgtbyleminalbutylasineii-asoaihylarbenatg tiffuoroagetip gcid & seit13) d 10.1 1 (m 1

H, 8.51 (s, 1 H, 8.32 (m 1 H)), 7.31(m 1 H, 678(m 2 H, 6.02 (d, J
=6.4Hz,1H),5.49(d,J=.4Hz,1 5.31 (dd, J = 10, 4 Hz, 1 H),
4.68- 4.53(m 4 H), 44443(m\/ .6(m1|—|),393346(m8|—|),
3.23 (m 2 H, 2.86 (m 2 H, 1.34 (d 6 Hz, 3 H. ES+ MS: 650 (M1 )

Example 2 1: {r0S.1 laRV
d- A Dif | uor ophenvDiet hyl | ami net car BohvD- S-net hyl - d. y-di oxo- 2.3.5.7. 11.
1 la- hexahvdro p , 3loxazol org Zq4l pyridoH . 2-dl pyrazin-6-yl | oxy} met hyl
2-{[4- (dinethyl am no)butylla no} - 2- oxoet hyl carbonate trifluoroacetic
acid salt . The title corrpoun yas prepared from ({[({[(3S

11aR)-8- ({[ (2, 4- A

di f1 uor ophenyl ) nmet hyl ] am no}c&rb nyl)-3-nethyl-5,7-dioxo-2,3,57,11, 1
lahexahydro[ 1 , 3] oxazol o[ 3, 2-a] (5| d8[1 2-d] pyr azi n- 6- yI]oxy} et hyl ) oxy]
car bonyl } oxy) acetlc agid (60 nmy, O 1), N-methyl-1, 4-butanedi am ne
(16 nmg, 0.134 mol), N, sopro hWa ne (0.03 m _, 0 167 nmol ), and
HATU (64 ng, 0.167 mol g simlar to that described in
exanple 16, step (a). Purlflcat on revefse-phase hplc yielded the titl
conpound as a white solid. 1H (CDC13) d 11.23 (br s, 1 H), 10.04 (
H, 850 (s, 1 H, 7284 (m 1H, 7.32 (m 1 H, 6.79 (m 2 H, 6.00 (

- ’?0 8 Hz, 1 H) The title compound was prepared from ({[({[(3S,11aR)-8-({[(2,4-
difluorophenyl)methyl]lamino}carbonyl)-3-methyl-5,7-dioxo-2,3,5,7,11,11a-

e
m 1
d, J

hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-ylJoxy}methyl)oxy] carbonyl}oxy)acetic
acid (60 mg, 0.112 mmol), N-methyl-1,4-butanediamine (16 mg, 0.134 mmol), N,N-
diisopropylethylamine (0.03 mL, 0.167 mmol), 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 title compound as a white solid. "H NMR (CDCl3) & 11.23 (brs, 1 H), 10.04 (m,
1 H), 8.50 (s, 1 H), 7.84 (m, 1 H), 7.32 (m, 1 H), 6.79 (m, 2 H), 6.00 (d, J=6.8 Hz, 1 H),
5.89 (m, 2 H), 547 (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: {[(3S.11aR)-8-({[(2,4-Difluorophenylimethyllamino}carbonvl)-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-{[3-(1H-

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

25
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5.89 (m 2 H), 547 (d, J =6.8 Hz, 1 H, 5.37 (dd, J =10, 3.6 Hz, 1 H),
4.71-.431 (m 6 H, 404 (m 1H, 3.68(m 1 H, 3.52(m 1H, 3.02-2.91
(m 3 H) ,w0.208/0m8145 H), 1.73-1 .49 (m 4 H), 1.35 (d, PCEUB2091021498 H).
ES+ M5: 636 (Mrl ) . Exanple 22: WBS. 1 laRV8-

r(2.4-Difluorophenvnnet hyl | am nol car bonyl V3- net hyl -5. 7-di oxo- 2.3.5.7. 11.
1 la- hexahvdro p .3loxazol or3.2-al pyridori ,2-dl pyrazin-6-ylloxy>nmethyl
2-f[3-(1 H mdazol- 1 -yl)propyllam ni;N 2- oxoet hyl carbonate. The title

conpound was prepared from ({]( bﬁ/:irs’j aR) - 8- ({[(2,4-
di fl uorophenyl ) net hyl ] am no}c rbonyr™) - 3-net hyl -5, 7-di oxo-2,3,5,7,1 1, 1

lahexahydr of

1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2- deyra2|n 6- yl ] oxy} net hyl ) oxy] car bonyl } oxy) ace
tic acid (63 ng, 0.1 12 mml )9 [9-(1 Himdazol-1-yl)propyl]amne (0.02
m_, 0.176 nmml), N Ndiisopropylethylgm ne (0.03 nmL, 0.176 nmol), and HATU

(67 ng, 0.176 mmol ), ysing g prpceps ar to that descri bed in exanple
16, step (a). Purifi cat yH;@N/%/Q hr omat ogr aphy yielded the title
conmpound as a white sol g y d 10.04 (m 1 H, 8.16 (s, 1 H,
7.54 (m 1 H, 7.47 (s, 1 H 30(mH1H) 6.94 (s, 1 H, 6.87 (s, 1 H,
677(m2|—|),600dJ:. : 65(d J =6.8 H, 1 H, 5. 31-
525(m 2 , 4.62-4.41 (m 4 : 431(m 1 , 4.19 (m 1H), 4.01-3. 29

(@ 3% ﬂﬁ&ﬂt%@pe@gww%%%q e [({ﬁ3%jéér[g}§j({i(?)4 2 Py Gyl eyl
(I{ ir (jm&orbpﬂ@rla))ﬂ?zrgg]am&p}badbddyu@r:ttngithgn?vmbkwta Barmnm}a;glr bonyl % (35
L B SR AR ek Wi R AP Badiath g labetd 46d O S
2,2?’d]5 6ﬁr?’arils}n() 112Lmﬂhﬁx5h(ydimo{|dazo[31-ngrzrbgjg]r?[n?ne?«mz)rgﬂé{ (_01@?6.(r:nlnaol) Nl’l\é- ared as
hosar | BRI B DS B 18 R A B X85 1178 St PEEB A et hanol
(0. 01 plocesDsithDdr tonhudt desEMBR i{ 8xamaple @6 06G8p (ayp Plrifida@on b?%lllc@geIO 103 mmol )

o oxPHREE RO A G R BOREREY SRARALE sg1En EUTONCHCRR? SO . or | ne.

antp dr He . m/@r 1$pd7. aam(raut H?mew BuniH)i £.80 (ran By, 6394 {sca Hyeb.8T g, ary, egraphy
?ggc[ gﬁ[fqgg gfs n$ %ﬁqﬁ Hig 59 gg GNE B2 GRMBYYNg 8% 2 W 5299 & o F) IR
4.31 (m, 1 H), 4.19 (m, 1 H), 4.01-3.29 (m, 3 H), 3.02 (m, 1 H), 3.36 (m, 1 H), 3.03 (m, 1 H),
1.97 (m, 2 H), 1.28 (d, J = 6.4 Hz, 3 H). ES* MS:645 (M+1).

15 Example 23: 2-Pyridinylmethyl ({[{({[(3S,11aR)-8-({[(2,4-difluorophenyl)methyllaminolcarbonyl}-
3-methyl-5,7-dioxo0-2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-alpyrido[1,2-d]pyrazin-6-

vlloxytmethyloxy]carbonylloxy)acetate trifluoroacetic acid salt.

20
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(d, J = 4.8 H, 1 H, 845 (s, 1 H, 809 (m 1 H, 7.99-7.59 (m 2 H),
7.31 (m 1|—|) 6.78 (m 2 H, 597 (d, J =6.4 H, 1 H, 583 (d, J=26.4

, 1 H),wb.248/01$8142 H), 5.30 (m 2 H), 4.74 (s, 1 H), 2C6QSEno/0214b)
4.41-4.31 (m 3 H, 392 (m 1H, 3.656(m 1H, 1.35(d, J =6 Hz, 3 H).
ES+ MS: 629 (M+rl). Example 24: 2-(4-Morpholinyl)ethyl (i\(i\(3S"

NaR) - 8- (i \ (2Adi f uorophenyl )
met hyl | a”‘({[{ﬂb%a’fﬁ‘mﬁ-(k & P?rzﬂ)n@ét@%]% % (Znyl é-me%hyl@‘? dibg-title

conpound was pared from ék)% 3S 11;30 iP
di f 1 uor opﬁ@rﬁy?ﬂ ﬂnéﬂmhrsmwmﬁ BemIB)2-alpyristoRl 2-dipyrazi- @%BOW}'BG‘B}"‘)OX:V] 1, 1
1ahexahyd5%oﬂyl}o§})@é&?coicﬂi (%r%)a?éooé@ H@g%['lﬂyed A &b%f@% @ter ¥ )](@%%}gn@toﬁw ) OXY]

car bonyl }oxy) acetic (78 - (4- nor hoI et hanol (0.0

m_, o. 145mﬁ%ﬁjpyr@wlme(h?®0h@ 0107144151 n)ol) RIVH mm')zﬁ?@Cn(%U
usifng a sijy baps Pﬁrﬁ&?ﬁ/éreté?lrr‘éa% digRs i dieshd @h&%@”Wa‘?er%s fd&'ébfaheﬁé on
reverse-phase hplc yielded the title conmpound as a white solid. NVR
(CDCl 3) dr@@ur@gve(srﬁxtr@ctﬁy wit§ d@lqrgmeti]apﬁ washgg V\(ltﬁ]sogyupb blcngqr@t@ rﬁrlng zpq)d 5. 908
(dH)J 4_1 ggﬁ%d'gver%oé"hm AR, %nﬂéatmn@e/‘lslll'éggeljcﬂ'amablégl%gh& dd reLerse%a;% g ﬁ
(m 4 H, hgcggplqe,ql]th(?thlgcormocg@d(ama whitg)solid., %M\AR(QDGbBSH@M:{m-m H)ES&¥OVE:

651 (Ml npl ¢ I a

di fl l(JOI‘ op enyE%< t hy I}_ﬁgSm“% ‘car b%?él@%?ﬂij ﬁé '?yfjg (ijﬁgﬂ %g (@,’ %’_@ 61'7%,(m1
laWydr ochRdi @%éd d’ sehtHz, 4)H)25.8Bi(dvet hGKdta, ﬁdj)eﬁ I4§5I(S (@ Yy p[3038), 2 H), 4.74
laR) - 8- | 1o I ]\a cak

i n%t oy |({E‘f(§ rﬁl g)'f(sg (rg g?@@ﬁ'i’hbﬁ&% H)28 0D QhCRERONYS |, 1 H), 1.35 (d, J = 6 Hz, 3
la- hexahytil) oFg, Uﬁ@ﬁ&&ﬂ‘ﬂb’[):% 2-a] pyrido[ 1, 2-d] pyr azi n- 6-

yl ] oxy} met hyl ) oxy] car bonyl } oxy) acetate. The title conpound was prepared
from ({[({[(38

A ani-ortl) @-bonyl ) - 3- met hyl - 5, 7- di oxo-
yl]'% ifludrbph T )ﬁ% h}o ]3%% g%%l&oaiﬂ @,é{éﬂ?{%-j 2-d] pyrazi n- 6-

2- (di nhexapyd -a10) A-dloRrazinb-whaxh métmvlpa@oﬁg}oxmamtatenm| ),
and DCC (45 ny, O. 218 rrm)l) usi ng

()

20 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-
hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-yl]Joxy}methyloxy] carbonyl}oxy)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 process to that described in example 23.

25  Purification reverse-phase hplc yielded the title compound as a white solid. 'H NMR (CDCls) &
10.19 (m, 1 H), 8.43 (s, 1 H), 7.32 (m, 1 H), 6.76 (m, 2 H), 598 (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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a simlar process to that described in exanple 23. Purification by
reverse-phase hplc yielded the title conpound as a white solid
trifluorosoavionisitd salt. Material isolated in this rmamogUsaag/osaadi ned,

di ssol ved in dichl oronet hane, washed wi th aqueous sodi um bi carbonate, and
dried over sodiumsulfate to yield the title conpound as a residue. 1H NWR
(cbCl3) d 10.18 (m 1 H, 8.42 (s, 1 H, 7.30(m 1 H, 6.78 (m 2 H, 5.95
(H)d j gg@ é?dﬂ% 413(nH)4 k&)%%?é&dz H, 29§(rﬂ i*?-g 1135% J5 e’-ﬂz(éTHalEé*) Ms46§>f3 (8632
(m 1@pﬂ+1)255(m 2H) 224(5 6H) 134(d J = 6.4 He, 3H) b)
2-(Dinmethylam no)ethyl ({[({[(3S,1

laR) - 8- 2, 4-di f | uor ophenyl am no car bonyl
3- n‘)et hEﬁ(érLr()Ie%; @Met’mvlgmo%etﬁy (ﬁ({?/?,é 11aR) -({[(2.4- yh-

la- @exaw%elﬁénv%lr@m%%%a?b&mw m8elils 2-60xeV 85I B144-1 oxy} met hyl ) oxy] car

bonyl } 0Xy) hydrochloric acid salt. [Ihé product preoared as described in
step (bBgxehyerofl.3loxyarola)3.2@]pysi 250 ARD-GY Idoxyimethy

V\IaShEdh\\MrE)a—"mmg}f car bonat e soI uti on and dried over sodium sulfate.
This isolate was dissol ved in dioxane, cooled in an ice-water bath and HC
(0.24 m _, 1 nornal solution) was added and the reaction was stirred 15

m nut es at anbi ent tenperature. The mxture was concentrated under reduced
pressure and triturated with an th))]' acet at e/ di chl or onet hane m xture and
the solid was collected by vacygmfiltration. 1H NVR (CDCI3) d 10.17 (m 1

H, 8.46 (s, 1 H), 7.31(m0g€::, 6.78 (m 2 H), 5.94 (d, J =6.4 Hz, 1 H),

5.77 (d, J =6.4H, 1H, 582 (m 1H, 474 4.34 (m 9 H, 402 (m 1
H, 3.65 (m 1 H, 3.39 (m 2%, 2.82 (s, 6 H, 1.34 (d, J =6 Hz, 3 H).

ES+ Ms: 609 (Ml ) . Exanple 26-Rat Pharnacokinetics Fasted male CD rats
recei ved the conpound of Exarrpl e 12 as an oral suspension dose (5 ng parent
equi valent/kg in 0.1% hydroxyprop;bl ceI | ul ose/ 0. 1% Tween- 80)

adm ni stered via an offa -. age | ood sanples (0.2 m. each) were
drawn from a surglcallte f e rm vein cannula at timed intervals
for 24 h follow ng dose ad@ Od|| sanpl es were drawn using
EDTA-treated syringes. Each bI @od sarrpl e was

10
a) 2-(Dimethylamino)ethyl ({[({[(3S,11aR)-8-({[(2,4-difluorophenyl)methyllamino}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}methyloxy]carbonyl}oxy)acetate. The title compound was prepared from
({I([(3S,11aR)-8-({[(2,4-difluorophenyl)methylJamino}carbonyl)-3-methyl-5,7-dioxo-

15 2,3,5,7,11,11a-hexahydro[1,3]oxazolo[3,2-a]pyrido[1,2-d]pyrazin-6-
ylloxytmethyl)oxy]carbonyl}oxy)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 mmol), 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

20 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 (CDCI3) 8 10.18 (m, 1 H), 8.42 (s, 1 H), 7.30 (m, 1 H), 6.78 (m, 2 H), 5.95 (d, J= 6.4
Hz, 1 H), 5.82 (d, J=6.4 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),4.21 (m, 2 H),3.91 (m, 1H),3.63 (m, 1H),2.55(m,2H),2.24 (s, 6H),1.34(d, J=

25 6.4 Hz, 3 H).

b) 2-(Dimethylamino)ethyl ({[({[(3S,11aR)-8-({[(2,4-difluorophenyl)methyllamino}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-
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conmbined with 0.02 ml. of a protease inhibitor solution [e-am no-n-caproic
acid, benzam de HCl, and 4-(2-am noethyl) benzenesul fonyl fluoride HCl in
wat er] towoOrzhiogilisiex vi vo conversion of prodrug to par eRCI/USQe0AXEE9 t 0 m X,
and centrifuged (4000 x g, 4 C, 20 mn) to harvest plasma. Prodrug and
parent concentrations in plasma sanples were quantitated by LC M5/ M5

anal ysis. Area under the plasnma concentration-tinme curve was esti nated

using non?Wﬁﬁétﬁ?Wxﬂca%ﬁ* g’&Wh%H?ééHP&% chgy}ion*hbgr&mt Sr%ébr%'aaals d‘bs&r)tgda' B

1. A corrpound of rein Oaryl

or Lin siem (@ pheyeel ! "Rong, 0a2)3 9P 0ias dEssobipd igiohlorprefmnrwagad e re
P( O) ( O'D 2so<ﬁurlﬁ%ﬁ@érbcﬁm‘ét@é&dﬂoﬁn%n@'dh@é%ver%dﬁhﬁ{ ﬁfh%ﬁayCWé isBRid Wé@b Eé/ocl:veéj ||n ‘

subsituted wth oxo or d-C Kyl O OR4 wherein R4 is H,
or XR5 wheirgang, X0@|§dﬁ1¢dy'lcéﬂ‘@t%fﬁ@”%” §C 2@1mba?Q@Fm%é@@'ﬂ%ﬁy@ﬁ)ﬂdde@ﬁnw%m

wheg ei n Rﬁmeﬁr@é’ctBﬁ v@afs%tuh@&‘%%lﬁ@t@& EVarﬁﬁbﬁ%%eFaruﬂ@ ErH@ Gkt OMPVELES Hcaktralgd OF H
and Cr C8al kyl; f) g) C(O NRBRO wherein R8 R9 are independently

sel ect ed ﬂmqﬁhr@megp&%uwutgtumgd with an gy mateéwchmror@@b)amm%@r@dn R10
is hetero gl [ |

het er ocycﬁ%%owgﬁg%har r(rlilatt%:(ye\ﬁéltéPg'tét1 fﬁtbgtggc?g{”aﬂ/ﬂ)lli(gé% )t,\é]teaE\)glr?r\(n{f:e.]1 . 36 (5.1

H), 7.31 (m, 1 H), 6.78 (m, 2 H), 5.94°(d, J = 6.4 Hz, 1 H),577(d J=6.4Hz, 1H),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

10 (d, J = 6 Hz, 3 H). 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)

15  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 [e-amino-n-caproic acid, benzamide HCI,
and 4-(2-aminoethyl) benzenesulfonyl fluoride HCI in water] to inhibit ex vivo conversion of

20  prodrug to parent, vortexed to mix, and centrifuged (4000 x g, 4° C, 20 min) to harvest plasma.
Prodrug and parent concentrations 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)
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2. A conpound of forrmula (1) according to claim1 wherein RL is LR2 wherein
R2 is OR3 or C(OOCR4. 3. A compound of fornmula (I) according to claim1l
wher ei n RYoOi2s10iRBBMherein R2 is OR3 or C(O OR4 wherei n RBTIUS200@5(4@H) 2 and
R4 is XR5 wherein X is alkylene and R5 is C6-ioaryl.4. A conpound sel ected
fromthe group consisting of: {[(3S,
11aR)-8- ({[ (2, 4-Di fl uor ophenyl ) net hyl ] am no} car bonyl ) - 3- net hyl -5, 7- di oxo- 2,
3,5,7, 11, 1 lahexahydro[ 1 , 3]oxazol o[ 3,2-a]pyrido[1l
, 2-d] pyrazi n-6-yl ] oxy}nethyl nethyl carbonate; {[(3S,
11aR) - &1 (2, 4-D fluorophenyl ) net hyl ] am no}car bonyl ) - 3- net hyl -5, 7- di oxo- 2,
3,5,7, 11, 1 lahexahydro[ 1 , 3]oxazol o[ 3, 2-a]pyrido[l
, 2-d] pyrazi n-6-yl Joxy} met hyl 2-(nethyl oxy)ethyl carbonate; {[(3S,
11aR) - 8- ({ [ fzomppurd goppefy! ) met hyl ] am no} car bonyl ) - 3- met hyl - 5, 7- di oxo- 2,
3,5,7, 11, 1 lahexahydro]
1, 3] oxazol o[ 3, 2-a] pyri do[ 1, 2-d] pyrazi n- 6-yl ] oxy} net hyl 1-nethyl et hyl
carbonate; {[(3S Q 1
11aR)-8- ({[ (2, 4-Di f | uor ophenyl ) net hyl A#i car bonyl ) - 3-net hyl - 5, 7- di oxo- 2,
3,5,7, 11, 1 lahexahydro[ 1 ,3]oxazotp[3,2-a]pyrido[l
, 2-d] pyrazi n-6-yl Joxy} et hyl 2-{[2- o(map hyl oxy) et hyl ] oxy} et hyl carbonate;
{[(3S,
11aR)-8-({[(2,4-D'qug}n 1';Iﬂé% yramNio\car bonyl ) - 3- net hyl - 5, 7- di oxo- 2,
3,57, 11, 1 lahexahydr & LR 324l pyri dof 1
, 2-d] pyrazi n-6-yl ] oxy}net hyl 2-hydroxyet Wyl carbonate; {[(3S,
11aR) - 8- ({[ (2, 4-Di f |l uor ophenyl ) et hyl ] am no} car bonyl ) - 3- et hyl - 5, 7- di oxo- 2,
3,5,7, 11, 1 lahexahydro[ 1 ,3]oxazolo[3,§-a]pyrido[1
, 2-d] pyrazi n-6-yl ]oxy} et hyl 2-(phosphono ky)ethyl carbonate; {[(3S,
11aR)-@h%%hp2,4-D'fluorophenyl)nethyl]anino}carbonyl)-3-nethy|-5,7-dioxo-2,
3,57, 11, 1 lahexahydro[ 1 ,3] oxazol of 3, 2-a] pyrido[ 1
, 2-d] pfr l§z¢1nC@“3YI,]%>d}&ﬂé|tqw-R 3- hydr oxypropyl carbonate; {[(3S,
11aR) - Bid dikyiéned- Di f | uor ophenyl ) met hyl ] am no} car bonyl ) - 3- et hyl - 5, 7- di oxo- 2,
3,5,7, 11, 1 lahexahydro[ 1 ,3]oxazol o[3,2-a]pyrido[1l
,2-d]p§ﬂ§zin-6-y|]oxy}nethy| 3- (phosphonooxy) propyl carbonate; {[(3S,
11aR) - 8y lf{dr&»3; 4- Di f | uor ophenyl ) met hyl ] am no} car bonyl ) - 3- et hyl - 5, 7- di oxo- 2,
3,5,7,b ék)}_lahexahydro[ 1 ,3]oxazol o[ 3, 2-a] pyrido[1l
, 2-d] py az?H16-yI]oxy}nEthyI 2- pyridi nyl met hyl carbonate;

c) OR® wherein R® is P(O)(OH),, alkoxy, or alkyiene-alkoxy;

d) heterocyclyl optionally subsituted with oxo or C4-Cgalkyl;

e) C(O)OR* wherein R* is H, C;-Cgalkyl, or XR® wherein X is alkylene and R® is Cs-Cyoaryl,

heterocyclyl, or NR°R” wherein R® and R are independently selected from the group consisting

of H and C4-Cgalkyl;

f) NR°R’;

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.

2. A compound of formula (1) according to claim 1 wherein R" is LR? wherein R? is OR® or
C(O)OR".
3. A compound of formula (1) according to claim 1 wherein R" is LR? wherein R? is OR® or

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

46



{[(3S,
11aR)-8- ({[ (2, 4-Di fl uorophenyl ) net hyl ] am no} car bonyl ) - 3- net hyl -5, 7- di oxo- 2,
3,5,7, liwolowahesahydrof PCT/US2009/051499
1, 3] oxazol o[ 3, 2-a] pyrido[ 1, 2-d] pyrazi n- 6-yl ] oxy} net hyl
2- (2- oxo- 1- pyrrolldlnyl)ethyl carbonate; {[(3S,
11aR)-8- ({[ (2, 4-Di fl uor ophenyl ) net hyl ] am no} car bonyl ) - 3- net hyl -5, 7- di oxo- 2,
3,5,7, 11, 1 1ahexahydro[ 1 , 3] oxazol o[ 3, 2-a] pyrido[1

, 2-d] pyrazin-6-yl] } met h¥ 2- (4-nor phol i nyl )et hyl carbonate; Phenyl net hyl
({ [ ({[#3S, 1A compound selected rom the group conS|st|ng of.

laR) -8 @{i{%ﬁiedciﬁ(i u%.mr&ﬂ&wéwl%éthylhdnﬁﬁb}lagi}b%ﬁtwggwét%yl%ﬂ%?éﬁz 3%,711,11a-

di oxo- 1 1a- hexah 1",3]o
, 2-d] pp‘?)é?i‘b/ﬁmét?’]?t(ﬂ@@f} ?ré?]FPW'Fj?Hx HlpgieB eV %tblét”éﬂt | cagopee(SSJ | aR

d- UP"- {-_[113@ 1JPJ Qﬁﬂd&%?%%&l?ﬁﬂﬁ@c&b@ﬁ 513 metHylH R¥Bx0-2,3%,2,11,1141, 1

la- hexa ydro oxazoIoH pyrazi n- 6-

yl] oxy}“ﬁ@thbmojb&]?](@?@t%ﬁ;ﬂ 936|Q951a£@]py@2@56 ml]qxp/ hyl 2-(methyloxy)ethyl carbonate;
11aR) - ﬁ(f@[{{a%f-%a i3, hlﬂ?ﬁlfb?mgzrﬂgﬁwﬂ}’drﬂl ﬁgﬂc%bﬁw Q%t:)th9|537 gRkhy!s Sy 41di1gxo- 2,

3,5,7, ahexah oxazol o
TR e et A EIEON o A Rk f S A S ———
11aR) - (e 4@y hwm&&mgzrﬁ@mﬂr& ABAA BRI )57 RIS 87 A1 dhgro- 2
3,5,7, ahexah oxazol o [1
S Py RO TRl SR o o piagt - Al ooty SHEH di nyl ) et hyl ] - 1

- pi per t hyl SSJ I aR
dp B @ﬁétﬂ%t%%@%tﬂtélhzx&t%@@%ﬁ%neﬁ%ca?bo%[o({St Ereth | -SJ-dioxo- 2,3,5 7, 11, 1

1a- hex#B@dt ER-8-Gf Q&zm%?pgtegylé{pgtpylﬂ%[]q}ca@oaylb agthyl-5g7-dioxo-2,3,5,7,11,11a-
yl] OXYhQPatthrlcﬂpg]}é](%'fd?@Qﬂ]ﬁﬁlﬂ%?@@]tp%aﬁm -4- {/Iﬁo’§<§}methyl 2- hydroxyethh/l carbonate

11aR) - 8- ({[( am no} Car bony 7- di oxo- 2,

35,7, M5 Rl TR S BRI o PRy TRR-6.-Gox0 2357, 11116
, 2-d] pMé%V@ro?lé%b](Wc}[@Iéwndgﬁ@i@rpgra&ﬁﬁ% -y IR ik Ay 120 h B30 ABd eI Y |

car bonat e:
11aR) - 83@{"[‘&("2 4-Di f1 uor ophenyl ) net hyl ] am no} car bonyl ) - 3- et hyl - 5, 7- di oxo- 2,

3,9, 7, @813 11]aR3)f8h@[j621thlﬁﬂ'ophenyl methyl]am|n6}carbonyl) -3- methyI -5,7-diox0-2,3,5,7,11,11a-

1, 3]oxazolo[3 2 pyrido razin hyl " 2- (4- net hyl - 1-
hexahydro[1 3JoxaZolo[3,2- a]pyrldoi Q/d]pyrazm 6- yI]oxy}methyI 3 hydroxypropyl carbonate;
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-yl]Joxy}methyl 3-(phosphonooxy)propyl
carbonate;
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-yl]Joxy}methyl 2-pyridinylmethyl carbonate;
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-(2-oxo-1-pyrrolidinyl)ethyl
carbonate;
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-(4-morpholinyl)ethyl
carbonate;
Phenylmethyl ({[({[(3S,11aR)-8-({[(2,4-difluorophenyl)methyllamino}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)oxylcarbonyl}oxy)acetate;

({I{1(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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}methylhoxy]carbonyl}oxy)acetic acid,;
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pi perazi nyl)ethyl carbonate; {[(3S,

11aR)-8- ({[ (2, 4-Di fl uorophenyl ) net hyl ] am no} car bonyl ) - 3- net hyl -5, 7- di oxo- 2,
3,5,7, 1liwolotwahesdahydro[ 1 , 3] oxazol o[ 3,2-a]pyrido[1l PCT/US2009/051499

, 2-d] pyrazi n-6-yl Joxy}net hyl 2-{[2-(4- norpholinyl)ethyl]am no}-2-oxoet hyl
carbonate; {[(3S,

11aR) - 8 ({[(2 4-Di f | uor ophenyl ) net hyl ] am no} car bonyl ) - 3- net hyl - 5, 7- di oxo- 2,

3,5, 7, Ré @H!)ts#i&{rop“heng@rﬁét%?én@ahé}cgm%hwélnﬁ’é%m -5,7-diox0-2,3,5,7,11,11a-
,2-d] p ra2| n- } | am no) but yl Lam no% '2- oxoet hyl
Car bon )@&hya(ir[o 13 oxazo 0[3 2- a]pyrldo[1 d]pyrazm -6- yI]oxy}methyI 2-(dimethylamino)ethyl

11aR) - ga,()g,ge(tg 4- D| fl uorophenyl ) met hyl ] am no} car bonyl ) - 3- net hyl -5, 7- di oxo- 2,
3,5,7, 11, 1ah hyd
1! 3] oxdEs bta@% é[f%g}ﬂlf&%mpr@nwprmwﬂmm@sgnbpayawmtws ZAppe2(157.1 11

1aR) - 8p>(r{c[|.(i@ylaetay|} [‘Wié/r'}? Wh@qrh%a]t%lm ho} car bonyl ) - 3- et hyl - 5, 7-

di 1 N
R e g s

L T i S raner Al td sra Crdpyrisel Ho P asae ) - 5. et ol -
ia%&%@é&% Mo ?y]%arjoon%toxy)acetaéey“ do[ 1 yrazi n- 6-
yI'] oy RS HiA )&x(]ﬁ[](%éw%fbh\y@r}f@iay%@fév'ﬁr@no}za'(bgnw-éﬁﬁ%tayh%w@¥W|3Qi[‘(m['@ss 1

laR) -8 " , o)
at %yl ?é){e{h%l’o g&%}]? ﬁé%@gwhbﬂ%@?@%ﬁ%@ﬁ%@%xaz@l 0 3 2-a] pyrido[1l

, 2-d] pQYFQﬂWm%thy%'ﬂ"ﬁ%ﬁ}h&‘b@q{?m%@(y] carbonyl }oxy) acetate; {[(3S,

élgR)7 ﬁ&s@{{a%f-%w@(é hmﬂilﬂiﬁmyl)rﬁgﬁwwdd iASJCEBbART-BORBthy1-537-BRkE! 3,5 7,41dgx0- 2,

1, 3] ox By 123]a]<%ﬂYq[%18taipmdem]%ggi]parza?w -GyNaxysesthyrer ymetayint-t r ophenyl

car bona,bgﬁazﬁqg}gahﬁrdmg{é cally acceptable salts thereof. 5. A
phar maceutlcall acceptabl e salt of a conpound accordi n to ag@ of clainms 1

to 4. 839 Gl 4 tuerennegyhreetey iaminglcarberdi-a- ”ﬂﬂ@ylﬁhaﬁ'ﬁé%@ édiya-
accept ﬁé&a%y%tf 3]b§az%|o‘f@dlat]wnaaﬂ[1tz a]bymmt@gmaanhéiﬁyﬁzad[é (4-7. A conpound
selected fromthe group consis
morpholinyl)ethyllamino}-2-oxoethyl carbonate
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-{[4-
(dimethylamino)butyl]Jamino}-2-oxoethyl carbonate;
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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-{[3-(1H-imidazol-1-
yDpropyllamino}-2-oxoethyl carbonate;
2-Pyridinylmethyl ({[({[(3S,11aR)-8-({[(2,4-difluorophenyl)methyl]Jamino}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)oxylcarbonyl}oxy)acetate;
2-(4-Morpholinyhethyl ({[({[(3S,11aR)-8-({[(2,4-difluorophenyl)methyllamino}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)oxylcarbonyl}oxy)acetate;
2-(Dimethylamino)ethyl ({[({[(3S,11aR)-8-({[(2,4-difluorophenyl)methyllamino}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)oxylcarbonyl}oxy)acetate;
{[(3S,11aR)-8-({[(2,4-Difluorophenyl)methyllamino}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 4-nitrophenyl carbonate; and
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{[(3S,
11aR)-8- ({[ (2, 4-Di fl uorophenyl ) net hyl ] am no} car bonyl ) - 3- net hyl -5, 7- di oxo- 2,
3,5,7, 1liwolotwahesdahydro[ 1 , 3] oxazol o[ 3,2-a]pyrido[1l PCT/US2009/051499
2-d] pyrazi n-6-yl ]oxy} et hyl 2-(phosphonooxy)ethyl carbonate nono-sodi um
(
8- (

1
yraz
salt; {[ 3S,
11aR) {[(2, 4-Di fl uorophenyl) net hyl ] am no} car bonyl ) - 3- net hyl -5, 7- di oxo- 2,
Hérmaée&%aﬁﬁxééaé fable shits epx@zol of 3, 2-a] pyri do[ 1 _
d]pyra2|n 6- yl] oxy} net hyl 3-( phosphonooxy) propyl carbonate nono-sodi um
salt and {[(3S,

11aR P i n | 2,
3 g )7 §1g-{ [ %‘%{]g r%(%uﬁéﬁﬂ@%@@é}%éﬁl%&%ﬂ?%ﬂ %?%ﬁ%&g%gs:r@ﬁ@w?)to% {78t H¥fibisdt th-4i oxo-

, 2- d]pyra2|n 6-yl ] oxy} net hyl 2-(4-norpholinyl)ethyl carbonate acetate. 8. A
et hodgof t neakPelhd SbcrdiNg tRiaib %Bﬂeﬂﬁhb%hﬁm@ﬂéﬁf‘caﬂ?%&é&éwsalt is a

adm nistering to sald human an antiviral fective ambunt of a conpound

accor dPerumsakayhwsirodilgidessalt- to 7. 9. A method according to claim8 wherein
t he V|ral infectionis a HV infection. 10. A conpound as clained in any of
clai ms71 t oArOMpPULE selesiedEamdhe Jfercapsistinpiof: Use of a conpound as cl ai med

in anyqefs, ﬁaﬂ)@({[&Z h@.f?udrébﬁeh?l)rﬁ@tﬂyﬁaﬂﬁhé}rcgrb%y@sm T;ﬁ%”ﬁ%x& o134 a1 11a-

treat nent or | axi s a virus infect e use aCCOI’dI ng to

claim quam@rro& WOKQ*?@'QW ?aﬂ]pMF'HPE&ﬂ]@Waw %y'iiﬂxv}m?ihlé@t(uphﬁaﬁphﬂ?eoow)ethy'

pharnagﬁgghgghxﬁgqggﬁmxégp conpr|5|ng an effectlve amount of a conpound
accordin phar maceuti c

accept 861 aﬁy @h@ 4{hﬂu0;qumavlameféwaqr@a@}ce@ﬁﬁﬂkﬁtm%hy'éc%@pmﬁg? @ 6 1él1é?m 13
in thehé@rhgra@h oke%lkgéz aq@mahez d]lpyl%ﬂin% AMox§HSREN SL@RoduhonbosIEsBed  of

treatnent of a ection in man conpfising adm ni stering to said
hunan &2r€enesiaosedaher’t 3hdg a corrpound according to any of claims 1 to 7

and angt3ef1dR)S-@REUIDifuR§sHehy)methyllamino}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-(4-morpholinyl)ethyl

carbonate acetate.

8. A method of treatment of a viral infection in a human comprising administering to said

human an antiviral effective amount of a compound according to any of claims 1to 7.
9. A method according to claim 8 wherein the viral infection is a HIV infection.
10. A compound as claimed in any of claims 1 to 7 for use in medical therapy.

11. Use of a compound as claimed in any of claims 1 to 7 in the manufacture of a

medicament for the treatment or prophylaxis of a virus infection.
12. The use according to claim 11 wherein the viral infection is a HIV infection.

13. A pharmaceutical composition comprising an effective amount of a compound

according to any of claims 1 to 7 together with a pharmaceutically acceptable carrier.

14. A pharmaceutical composition according to claim 13 in the form of a tablet, capsule,

liquid or suspension.
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15. A method of treatment of a HIV infection in a human comprising administering to said
human a composition comprising a compound according to any of claims 1 to 7 and another

therapeutic agent.
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