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Wb b s GF THE | NVENTI ON The present invent i oadrﬁ;mm,m,(,;ﬂs
directed to tetrahydro-4H pyrido[1, 2-a] pyri m di nes,
rel ated conpounds, and pharnaceutically acceptable
salts thereof, their synthesis, and their use as
inhibitors of the HN integrase enzyne. The conpounds
and pharmaceutically acceptable salts thereof of the
are useful for preventing or
THIt?‘reaf w by H'V and 10 for treating or
’DEOH%@PEXHHBO[D,’Q -aAP TRIMBACKERANNIR EEATHD COMPOUNDS
Ustwgh&@ B ANTREROWE gg@at ed human
I mmunodefi ci ency Vvirus is the etiological agent
of the conpl ex disease that includes progressive

FIEQBS(DFQHEM‘IT@Q i mmune 15 system (acquired inmune
deficie s ndrone; Al DS) and degeneration of the

central At igK@tion i @F%éffﬂstost?%%féfﬁfoﬁﬂyﬂdofrlLBsalmslmdmes
relamde:e)nmoahds knbpiraacculVallytbdptatie sal%rthe‘?&f their s?ﬁ’tggé‘?@ and their use
i

puirus r [ atlonls I nser
as ifiBolE Br B AU RE A ErdyEl. g SoRon o e cBURaAY acceptable
Salthﬂs@[;:ot ef !lhz gmsmt&uvemtmmqw usefil ﬁttrte;m\:jdnt:hgl ?i‘ tlt@tlahtg @xﬁfb«tt?ﬁl by BIV and
£ <] M{EECQ grmonocytoid cells ntegration
Orﬁ tlbg%?e‘\alle n% U 233ﬁ?’ed by integrase in three 20 :
: steps assenbly of a stable nucl eoprotein conplex with

BA@KGmo@m@BWWNﬁmvage of two nucleotides from
~ the 3' termnj oﬁf1 the | inear proviral DNA;, coval ent '

j oi ni ng “bfetioREus designated human musedetiniensy vitie BBV gl

. etiobiidabageat aftthgoanpidx distasenhie itluddirbe §§snfe%§t@&ct1§h to? the immune

sysigif$acadted PihRacrticpds s %ﬁ%ﬁ%ﬁ@@ﬁg@%@%ﬁ o rcentral and
peripliezalmesvous Sysikiue.| Ehisivites s preniziusty lafowl aVLSﬁtTé\/ISI‘LVa]I or ARV. A
o B ) S W ) S e
Pfo"éfg? Q%ﬁk%ﬂ'@ PieB| gspgme. sy requitheissteyindEhVoes plitationtiln bumeh T-

lym [&Rﬂﬂﬁ[&ﬁoﬂé@ﬂﬂ@@eﬂse \Iﬁt%él%’ubﬁ ﬂs"b%‘ﬁ%b&f %96?; mécﬁ‘ﬁt@tg Egg@:ﬁ% in three

step% 1:§7§t=5r51bly [95 M}%gfq\w%lcog{otgfl com@%piéwgéwraé :};)JN A fgqppnces cleavage of
two (dd8Bides Rearthe 3ltehhinkdf dk lmedid@hwmal DNA; covalkn( 138&?@ ﬂ)f the

:receﬁui 3%2%1%?%13 fr[FEQ' BIE) gl ﬁﬁ%‘ at ﬁs%rggc{gﬁ 8%@%%@6(@%&52% target site.

prpm,ctspam sypitheaistof dise restitant payy, snayfbeldedbmplished by

Ccﬂd]ﬁ-%kﬁﬁé§ on are effective agents in the treatnent of
Al DS and sim_| ar diseases, including reverse
t r anscr NYEiEQEds sernecing of FRYcthoass the presatiey of dipokeeiddTpne open

- readimg dropleRatRAZ.. @0 6L, NA@ASES, 277(1985)). Amino acid sequence homology
- provides evidence that the pol sequence encodes reverse transcriptase, integrase and an HIV

protease [Toh, H. et al., EMBO Y. 4, 1267 (1985); Power, MLD. et al., Science, 231, 1567
(1986); Pearl, L.H. et al., Nature, 329, 351 (1987)]. All three enzymes have been shown to
be essential for the replication of HIV. _

1t is known that some antiviral compounds which act as inhibitors of HIV
‘nraplica_tipn are effective agents in the treatment of AIDS and similar diseases, including

‘Teverse transcriptase inhibitors such as azidothymidine (AZT) and efavirenz and protease

inhbitors such as indinavir and nelfinavir. The compounds of this invention are inhibitors of

HIV integrase and inhibitors of HIV replication. The inhibition of integrase in vitro and HIV
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i nhbitors such as indinavir and nelfinavir. The

conpounds of this invention are inhibitors of 35 HV
..i.ntegrase and inhibitors of HV replication. The

inhibition of integrase in vitro and HV replication

incells is a direct result of inhibiting the strand
r ecomrbi nant

transfer reaction cat alyzed by t
replthtmﬂé@rcg@%tq Fdngect resulf pf mhapiing ﬁa%@ngé{apgter Fpgion catalyzed by the
recompitahl Bxdeasisedd want mJd Voinfddial ¢S et patii@ntddodn fage of the present
3 hi gh ecific. L bi ti of HEY in nd HV
e Ry o TP SRl Ml a0 kR B BB RS .

pyri dopyri m di ne derivatives and rel ated conmpounds.

Ut\/lﬂﬂ?tst‘e qﬁe{@ ppseful in the inhibition of HV

I ntegrase, t preventi on of infection by HV, the

t r eat mddiscleged;an¢ peidoparipydipg Yermyadivehanche preventi on,

_rclatedtd'cﬁﬁﬂdtﬁiﬁtl, TR A5l éjgyndsrhré berarehe ﬁfhﬂﬁh@%oﬁﬁﬁ‘(fofnteﬁ%e the

her as conpoun or their - ceut i cal
pmveﬂgeeeﬁfr%tté%%t HEV dpe Foamgngef '(ni?mé t‘i%t“é’)he P&gveRdion,

treatmﬁftaidmméj}' inaBk onsRIPATDS kadlor ARES d:h&i&t & cowiﬂpduhers o®ltheir
H V/ Al DS anti vi

pharmgiepi A SRER AR kAT dt RN el i Tyt af iR apentica

compositiot imgedichts, whéthers ms:pemnbmmommﬂi ophaV1@N 1BS antivinls, anti-
conpound of Formul a and pharmaceutically acceptable
infectivegy) mmunponagsiul E@OTQ}{H‘IUM)&ICS fr yascings Napdfisst gspgetgherg i grovided a

oottt Sy R P ). o

4) S02R20, wherein R20 is:
alternatively R2 and R5.to0 h Ii’\iit the nitrogen
atomto which they, alr atNachdforﬁ‘i_ C 0CH3 1-N O
N/ M or $; B ~ N

3 ; N “R?

H RT O )3

R1 isH or NR2R3;

R2 isCH3;

R3is
1)  C(O)CH2S0CHj,
2)  C(O)YC(O)N(CH3),
3)  SO2N(CH3), or | \
4 S02R20, whereinR20 is:

N N— CH3

O (= e,

or alternatively R2 and RS together with the nitrogen atom to which they are attachedform
N o\\,p s
—N 0




R3 is hydrogen; R4 is: 1) p-fluorobenzyl, 2)
4-fl uoro- 3- net hyl benzyl, 3) 3-chorobenzyl, or 4)
3-chl oro-4- et hyl benzyl; R12 and R14 are both H,
except that when RSis CCOC(ONCH3)2 and R4 is
p-fluorobenzyl and nis 1, then R12 and R14 are
either both Hor both CH3; and n is an integer equal
to zero, 1 or 2. In a second aspect, there is provided
R3 al@mpennd of Fornula 11, or a phannaceutically
acceptable salt thereof 0 OH 2N~ R3 N NR4A R O
(11); wherein Rl is hydrogen, NR2R5, OR2, SR2, SOR2,
R4B802R2, S02NR2RS, or OC(O NR2R5; R3 is hydrogen; RI
s hs 1) _hydrogen, . 2) CH3, or 3) CR(CH3) \ / ;
anJﬁ-sRi%bﬁ?@i’F@’g) (O CHE, 2) C(O) CH2SRCHS,  3)
CHE®) 4) 4loncTonbihghishzal, 5) S02CH3,
3) 3-chlorobenzyl, or

4)  3chloro-4-methylbenzyl;

R12and R14 are both H, except that when RS is C(O)C(O)N(CH3)2 énd R# is p-fluorobenzyl
andnis 1, then R12 and R14 are either both H or both CH3; and

'

n Is an integer equdl to zero, 1 or 2.

In a second aspect, there is provided a compound of Formuia ILora
pharmmaceutically acceptable salt thereof:

wherein

R1 ishydrogen, NR2RS, OR2, SR2, SORZ, SO9R2, SO2NR2RS, or OC(O)NRZRS;

R3 is hydrogen;

R4 is




6) SO2N(CH3)2, 7) C(OCH2N(CH3)2, 8). SO2CH2SCO2CH3,

9) C(OCF3, N N 10) H3C N~ 11) Nyor 12) CH/ or R2

and R5, together with the nitrogen atomto which they

are attached, forma heterocyclic ring selected from

the group consistingof ND. - v, I-N) , and In a
Rimird aspect, there is provided a pharmaceuti cal

corrpg5| t| gggprl sing a therapeutically effective

n of ound as defined above, or a

pha &(%Qéﬁngoagégpt able salt thereof, and a

phal’j)acelﬂmg;al |y acceptable carrier. In a fourth

asp t t vi ded the use of a conmpound as

defi Q@é@(d)&(@élo -phar maceuti cal ly acceptable salt

theﬁéof SiOpCHge preparation of a nedi canent for

tregting entlnglnfectlon by H'V in a subject

in %Zed tsﬁﬁ &ﬁ Znoafifth aspect, there is provided

t he7hse SXOXHIN{HBN, as defined above, or a

phag ce @;_g’ept able salt thereof, in the -

pr ef g?at F?beﬁ? medi canent for inhibiting HV

i nteyr as&@ é subject-in need thereof. -3a 3 1n a

si xth ‘asg:g(gt,, Eere is provided the use of a conpound

as defin , or a pharmaceutically acceptable

sal ..t hereof, sin the preparation of a nedicanent for.

preventi ng, "{3 ating or delaying the onset of AIDS in
a subj ecty n v d thereof. Disclosed are

phaf ceu | c ngpsitions containing a disclosed
. corrpound an t hods of preparing such pharmaceuti cal
co si t CH: rther disclosed are methods of
ing Al 't hods of del ayi ng the onset of Al DS,

_rret hods of pr eventi ng AIDS, nethods of preventing
or lﬁ‘{ﬁcﬁﬂ s ?ggcm/er tIJi M’thg ! %E,t, gt%gnsto%hlgk{ ﬁ% Iaur-]cgatltart]:L tf(l)l%rl] a l?uatﬁrocycftic
rng selected from the group consisting of '

E—NC_/\O . L C> , and E_NO .

In a third aspect, there is provided a pharmaceutical composition comprising a
therapeutically effective amount of a compound as defined above, or a pharmaceutically acceptable-

salt thereof, and a pharmaceutically acceptable carrier.

In a fourth aspect, there is provided the use of a compound as defined above, or a
phannaceuti‘cally acceptable salt thereof, in the preparation of a medicament for treating or

preventing infection by HIV in a subject in need thereof.

In a fifth aspect, there is provided the use of a compound as defined above, or a

phan‘naceutlcally acceptable salt thereof, in the preparation of a medicament for inhibiting HIV
integrase in a subject in need thereof.
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O her enbodi nents, aspects and features of the present
invention are either further described in or will be
apparent fromthe ensuing description, exanples and
appended cl ai ns. DETAI LED DESCRI PTION CF TI E
I NVENTI ON The present invention includes conpounds of
Formul a | above, and pharnaceutically acceptable
sal ts tives goh. asgdveshere dnpouiddsd tiande pliacompemid ssaddfiyied
acceptable salts thereof are HLV integrase
abo Ve A EBPACe A R SRR B R IHEETRAFHRA B on i s
med G SRS AL e B co R R Rl et in,

needithdregfer equal to 1 or 2; and all other variables are
as originally defined above. Another enbodi nent of the

present_.invention is a conpound of Formula I, or a
phar ma&atRlgsed prephapaassutienl eomppsitientegoatsining/ disslase®eompound

d metholEe : | ; ' )2 O 2
o5 0 B R S PR et
treatnrtgyf}ﬂl:ﬂfg arethddd dféelagh@lthﬁf)dﬁﬂbﬁﬂ&]%& tnethods of reer]:nting AIDS, methods

4-f) uor 0- 3- net enzyl ; and R14 are both a except
of preygpinE HER DY -QYJA@H W%gléifﬁe‘s@wfecmbaéﬂ&os/ 005543
C(OC(ONCH3)2 and R4 is p-fluorobenzyl and n is 1,

then R12 and R14 are either both Hor both CH3; and n
is an integer equal to 1 or_ 2. The present i.nvention

al so iBpiRReamedRpENeRs B1d featus of the pregentgnvention are either

" further ABRFTHBE Bl Gl Eé’a@ﬁﬁﬁ@frﬁﬁi'tﬁe s@diling H@&ﬁ&ﬁén,@xﬂﬂp&s and appended
ozN I R~NN R4 R1 O (11); wherein R is hydrogen,

CIain1""NF€2R5, OR2, SR2, SOR2, S02R2, S2NR2R5, or OC( O NR2R5;
is hydrogen; R4 is R2 is 1) hydrogen, 2) CH3, or

- R3
- pErag SRR oF B NI o N o) 5, 5y Scocre

6) NThh presentinvention includes compounds of FormulaI above, and
pharmaceutically acceptable salts thereof. These compounds and pharmaceutically acceptable
salts thereof are HIV integrase inhibitors. '

An embodiment of the present invention is a compound of Formula I, or a

pharmaceutically acceptable salt thereof, wherein R1 is NR2R5; n is an integer equal fo 1 or 2;
and all other variables are as originally defined above.
_ Another embodiment of | the present invention is a compound of Formula I, or a
pharmaceutically acceptable salt thereof, wherein R1 is NRZR5; R2 is CHzs; RS s

. g —N  N—CH _
1) C(O)C(ON(CH3)2 or 2) SO2R20, wherein R20 s : n/ *:R3is hydrogen; R% is

p-fluorobenzyl or 4-fluoro-3-methylbenzyl; R12 and R14 are both I, except that when R3 is

-3b-




SA2N(CH3) 2, 7) C(O CH2N(CH3) 2, 8) SO2CH2SO2CH3, 9)
C(OCF3, 10) H3C, 11) NC(O -NCH, N, or 12) 15
or R2 and R5, together with the nitrogen atomto which
attached, forma heterocyclic ring ss
Wd?@ﬁ\"?ﬁ? group consisting of r-\ J- % and Fhﬁelll&ﬁ&ﬁgm e !
Anot her enbodi nent of the present invention is a
compound, or a pharnaceutically acceptable salt
thereof, selected fromthe group consisting of the
conmpounds 20 set forth in Table 1 below. Still other
enbodi nents of the present inventi on i ncl ude the
C(OYHEOMNMHRY2 apd R4As pﬁhmmamhandth iz brtpes REP and Bdfprd eihsgboth H or
( a pharmaceutically
both CrEss IR Parbiudaf Bilafl or 500 8 B08"
PCT/ 6 BZDE3iro@a6 3 entorn al§dinchidghacompawidiof Hormula I, or a
ses the product prepared by
phanfy ﬁﬁédlwa%?eéﬂmggau:@?%g; an effective anount of a
conpound of Formula (1) ang a pharmaceutically
acceptable carrier. (c) Th prtar—rmaceutl cal -conposition
of (a) or (b), furth I—‘Q ﬁaa 5 therapeutically
ef fecti ve anount of 0r2 Vi fec on/ Al DS treat ment
agent sel ected from lg Lsting of H V/AIDS
~antiviral agents, imu orm ul atlors,"*and anti-infective
agents. (d) The pharrmteuticaD conmpo@hi i on of (c);
wherein the H V infection/A'DS treatnent agent is an Y
wherdiR tR 1Mk h?!irosé‘ﬂ wm@ls fcspznsmesgkauso guasé Nﬁgagfoﬂﬂbc\!(omzlzs R3

pr ot ease | ; non- nucl eosi reverse

transcrip D tg:r and nucl eosi de H V reverse
ish raens%Li. tase tors. (e) A conbination useful
Y488 AhiBi ti ng MMV i ntégrase, for treating or

preventing infection by H'V, or for preventing,
. treating or delayln(glgpé__‘of Al DS, which is a-
R2 Stﬂ)ﬁy@gggﬁ |2§@iﬁ3y()§f», ngmpf a conmpound of

Formula | and a ther apeutically effective anount of
an- -Hi V i nffection/ AIDS treatment agent selected from

RS istIp €(Q)@iIp, DAHENSHRBP70H3]S) EHY) A CD)DOINCI Y, amrwchs, 6)
i mmunonodul ators, and anti-infective agents. (f)
conbi nati on of (e) wherein the HV infection/Al DS(()}—(’ j

oy tr-eat nent - agent . .
SOzN(CHS)z, 7) C(O)YCH2N(CH3)2, 8) SOzCHgSOzCHg, 9)CO)CF3,10) M€ . 11)

) e O *
=N ,or 12) CcH =/ o _ £

~orR2 and R5 together W1th the mtrogen atom to which they are attached, form a heterocyclic

ring selected from the group consisting of
/TN < ) _
—N O N N '
§ R — ,g and é— O

Another embodiment of the present invention is a compound, or a
pharmaceutically acceptable salt thereof, selected from the group consisting of the bompounds
set forth in Table 1 below. | |

Still other embodiments of the present invention include the following:

(a) A phanmaceutical composition compnsmg a compound of Formula (I) and
a pharmaceutlcally acceptable carrier.
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is an antiviral selected fromthe group consisting of
H V protease inhibitors, non-nucl eoside HLV reverse
transcri ptase inhibitors and nucl eoside H V reverse
tase inhibitors. (g) A nmethod of in <5
wc{_#u% @ﬁ?éﬁrase in a subject in need t her eof mm(?ﬁ&b%”“’ 3
conprises admnistering to the subject a
- therapeutically effective amobunt of a conpound of
Formula 1. (h) A nethod of preventing or treating
infection by HHVin a subject in need thereof which
conprises adm nistering to the subject a
t her apef®} calt phasipesgticgleomposifion which copprpeithe pafduct prepared by
combiaiiued. er&ﬂxr_g@ b effBQi vERLRRE: & a &cmpoum ef F&)ﬁ‘hutlzt'ﬁ) and a

ormula (1) is admnistered in

Pha”&‘&g%t‘ﬁa YBWeRﬁaP]ﬁ “@™%er apeutical |y effective anmount of
at | eas(c)onemebha/ﬂrr[aaéutfc@i &ﬁﬁ[ﬁﬂltfoh@ﬁ(i)ﬁ‘}(b)gflﬁtﬂﬁr compnsmU a

te nh non- nucl eo
thesef Bl s el pEHEEEY bl P ool e Selepied from the
groupichhsi gingrofd TV AR pitplizes egents)ithiniosraoduljtprs Aanitdnitiothfe@itive agents.

prevent J}g, bhe fo lc-%l[gxcgleéoﬁﬂmgﬁloh he gcﬁ,pr@ﬁérelg théa‘i-l?@ mf%ctlon/A]DS

a 30 subj'ect 1 n*nee
treatment agent Jé apagtivisl stlected fpecthe gravperngisimgiof AIVyprotease inhibitors, non-

| nuclﬂsf&qw&veﬁ%n?fas@nﬁm% ﬁg%ﬁé%&fg{s&gg@ devers& ):ralg&?iﬁ)tase

net hod of eln the co nistere
88ﬁb|nat|on wi t her therapeutically effective anount

Of at | ggst AnenibidtiohuaéfuBRIr ﬁﬂhﬁiﬁnﬁ HOWifitB&raH, %kptreatlng or

oro AL P SR P RS s, i i

therapertice By effectivie\dmoamitofsecdmprmad of Fomsda [ ald bibeoipsut &lWMEffective

amo? gf‘ %19 Wﬁﬁﬁ?@/ﬁﬁgg Qréét%g%'b%n{ gt%ecéd'ﬁérﬂ ?rge eééug ﬁonSés&ng of

I nni ntegrase I n A ect 1tnn
HIV/, M@wmw%mgp@twmmm@u&wrm@nﬂ@numfem agentst he

phar Mac@yti Che ERNMRKId (ﬁ"(e})fwh@ﬁﬁn the v ](hlg‘éttlgl?f@h tf¥atment agént

i.on
isan ﬁ?té‘(}@(its e@ fropy @3£§ q%?ié‘&ﬂ Qfﬂ%&ptﬂrﬂaﬁq hipitegp per-mucleoside HIV
.revcrsmtrﬂle;eﬂpta& inhibieed aridfﬂu@hm@lﬁm &S&r@dfﬁn&rﬁﬁtﬁehﬁﬁbh@m

by S AR RE R TRy, FRERRR i ¢ 35bie 6 fbed hgseot which

commsq%admnmﬁnqgrtevlmﬂmbjrgt a theespeningallg eifdehe)ingnt hea oompbdund of

Form@fa A/ DS in a subject in need thereof which conprises .
adam nistering to the subject the pharnmaceuti cal

conposi @ on Bngthgd of psyventing optreqting infectionebyx BAY iim aisilbjact in need

there®f whieh cem) ghﬁés -adhnitRANP IS @ﬁbjb&\ﬁetﬂéﬂaﬁéhtﬁhﬁgpeﬂf&ﬁﬂv\%Q?rﬁ)unt of a

t he pr esent i nvention use I n,

Comp(oflf‘émPE?mﬁfQ% -as a medi cament for, or (| ||) for use in
t he prefar at Tignmethod oféslj whereii thé eémpdd of Bobnliat (1Y 8 administered

in coﬁk'{\ﬁaﬁgﬁ %%ﬁsaastg?még%c%ﬁ%e ?c%ﬁvggpfﬁ)én{ of'% a?iéaggonlerllfng%tralosclec}/ed from the
group consisting of HIV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors,
and nucleos1de HIV reverse transcriptase inhibitors.

() A method of preventing, treating or de,laymg the onset of AIDS in a

- subject in need thereof which comprises admxmsterm g to the subject a therapeutically effective

amount of a compound of Formula L.
(k) The method of (j), wherein the compound is administered in combination

with 2 therapeutically effective amount of at least one antiviral selected from the group

consisting of HIV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and

‘nucleoside HIV reverse transcriptase inhibitors

5-
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or delaying the onset of AIDS. In these uses, the
conpounds of the present invention can optionally be
enpl oyed i n conbination with one or nore H V/ Al DS

wo bhuGakdyent agents selected 15 from RV Al DS anpp¥idihesmosss
agents, anti-infective agents, and i mmunonodul ators. <
The conpounds of the present invention may have

~asymmetric centers and nay occur, except when

specifically noted, as m xtures ofstereoi soners or as
i ndi vidual diastereoners, or enantioners, wth al
|soner{c forns bein |ncluded iin the present

i nvent §tbn. AHacthed uphibiting BHY merase)ippsibieds ingsad thereof which
comprﬁeﬂ‘ﬁ)@ﬂm@eﬁerﬁfo tbfmee PbREEMNe PhaMBelifh] ar@mposzx@orabﬁ@g QBXYE) or (d) or
thcoxgg {51 ﬁg@i ereof, such as the follow ng tautoner

e gAY REUSf Fornmula I: 0 O o NR3 R4 N NRQ 12
R RL Qmi)} iA meihal siippevkrting tortrhﬁur(g“lﬁﬁe'aﬁbn bﬁmtmamub]ect in need

thercof \Qﬁicﬂ %Sg'g)%l % zv_jgmxau HRhs tct lgvat ﬁbec 1% ﬁ%ﬁ%ﬁ%qq]vafa%oan?%mon of (a), (b),

(c) Ofﬁﬁiﬁmﬂlﬁ@@mbmocoﬁ@on(ﬁ» of the present inventions are

usef ul gnb N t Rendef (gflr#ént o aYmE Bt H&%@gg ﬂ]%eensgth(ﬁ’ AIDSina

reven ion or ‘treat
subject inAgH

G Hhersad mdwchycoppriges edmnmtmreg twthfeswf@mqnmﬁnaceuucal |

| compokitioa o€ (BY/ (c} &Qdﬂ&l 8Y cbMblifeioR bf %) ) fconsequent

pat hol.ggl cal condifions su Preventin L
by T ienE Ik sen Ak S adee & FRMBPNGor S1e pieest fyention G) for
use in, ffiipfoenbd mop medicamedtt Ifditg or (lilB &srtuSei'n thy pHp‘dralﬂ&nd)ﬁalrﬁ&ﬂcaaﬁent for: (a)

f
bibit b hopEbepe ) PR en| B il R ERNIII e F lrBnting eeating
or delaw@lgdhfedn&%nﬁ)fxm In theise wigenp tlmmmpauammbq presentatvention can

_ .optlonﬁ[}%é?@nﬁlﬁ ééﬁln c@fnbﬂﬁh@ﬁ”mh@ r%lxds} yueftﬁ{en% %ﬁcnts selected

exa e Co ound |nvent| on are use
@%M@@ baasnispant-ndowiys/agonsand imumemedulatiract i on

- by H[ VIaf dogip oamqﬁ@gre@@ﬁﬁn@ﬁﬁaﬁ wia§ Hafe Hyiﬁﬁét%l? Welters and may
sSi1.0n Ui

_;"Occm eé as bl og tran(i han% of bod:%/ %
- FGeREWhen eqitivally nofeds @ anixiures of stereQisoyaers PR as idpayal ng
_diasterédroed, orcdwantivgness) wgthr all isGoetio doress ety Iesladécbin e pfﬁseﬁﬁiﬁvention

PLeZﬁnféhée;Igé Iltlﬁﬁg%\f? ﬁ)ﬁ%?l}l%‘ilﬁé? f or | VI e&#rgs%nt imvention may

also ocryit %galagmerﬂh@e@ism asih@ﬁwlll@mnm&utumqr lo€a nampeund of Formula I
descri bed in WD 02/30930." The assay is also in.
accordance with Wlfe, A L. ad2 J. Virol. 1996,

70: 1424-1432, for recomi » teﬁgase, except that:

. (i) the assay uses. pr I nfiegrase strand
transfer conpl exggt4_(d qu transfer react [ on
is performsdlnthe re R4

12

o Itis understood that the present invention includes all tautomers of the hydroxypyrimidinone

compounds of Formula I (or II), both smgly and in mlxturcs
The compounds of the present inventions are useful in the inhibition of HIV
mteorrase, the prevention or treatment of mfectlon by human immunodeficiency virus (HIV) and

the prevention, treatment or the delay in the onset of consequent pathological conditions such as
- AIDS. Preventing AIDS, treating AIDS, delaying the onset of AIDS, or preventing or treating

infection by HIV is defined as including, but not limited to, treatment of a wide range of states of

- HIV mfection: AIDS, ARC (AIDS related complex), both syrﬁptom_a_tic and asymiptomatic, and

actual or potential exposure to HIV. For example, the compounds of this invention are useful in

6
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compemidsyset fiotthlin Taﬁlg 1t meRMfe tasted INAe d&@gmsamidydmrcm@ated IC5¢0’
o a RNase H activ the enzyne. H V-1 RT is
of abcg.g%rmlé:fqrglq}aroqr &:tblﬁgf:rstquqg)t@p Oﬂggngﬁamg dhe assay usmg preassembled

of inhibitor in 225 MMM MWd 2 using 0.5 to 5 nMof a 3

ETC | abel ed target DNA substrate, and 10 (iii) strand

transfer products are detected using an alkaline

phosphat ase conjugated anti-FTTC antibody an
‘”Oeﬂ%WFFGﬂ1nescent al kal i ne phosphat ase substr5{:'5’(3[‘2"“3"""““‘3

Represent ati ve conpounds of the present invention

exhibit inhibition of strand transfer activity in this

assay. For exanple, the conpounds set forth in Table

1 below were tested in the integrase assay and

denonstrated 1C50's of about 5 mcronolar or |ess.

treatiftg frtféreion Ay STV 4ftdr gispected pad egpdsog tb MHVaSsayh wsdafias blood

tran'si?rl_rm @fﬁ?ﬁ%ﬁ%g%gg# dg%np#gldgcs,ﬁﬁlfgl%légl}ecgfé ﬁl{,:ﬂq:aexp(ﬁ}lﬁegto patient blood

during)esﬂbgry and Discovery 1997, 15: 17-24 and Hazuda et

al ., naggegyrc{%ﬂnycgéig%?ﬁ serl ??r[\leﬂﬁ EQJE%%FJH ge%ged for inhibition

rep resenta lve I nventi on ave a
inan ﬁ@@f & the sirang temsiey a¢t@ﬂty|ozﬁ itegraseo T hofassay ds eondusted in the manner

describefl 8¢ W0 0280930.| YHPARAFPisaRblis acdbﬁihﬂb'&kﬁﬂ Wﬁlgjl% oI &aﬂ C& Virol.

1996206 1435595, Garsccommingtieigatinaescnt Bt G sy WRGpreassembled

integrassipeint danstet cdrpletesbel) otve stantitbdnefet reactl&ﬁﬁ%ﬁﬁoﬁﬂé&ﬁl the presence

of intiitt 8 3 raBORECH: DenBloch B o 8" EERC 1abXlefsBRtioNd Sprate, and

(ii1) setand tllanﬁgmroﬁiwsa:e IdeeR¥dd s1sinkan alkalinhpinesphatase conjugated anti-FITC

antlbd H%%Efnﬁh ﬁt Efict%hfxé’ gl% {)l%a{%Mg stdstiafe ﬂ)? sfentatwe compounds of

anscrlptas e conversio
the PIRWS% ¢ inyepfQroehilyt wﬂ@ﬂfer[amv%maweqswemor example, the

m

compleakydptrndiaHaziibeet alaﬂaVl‘y‘fb[l COBG 7LV 7002300, HEudd & al.; Dmg Design

t . Of { > Set!
ana IERIINB b S B A BOBRG  ho oo.=
. DNA-de E@nammnmmn@mepmmm ithe prgsendntrettien hdvs also been tested
in an %@Q@fcﬁ‘ lﬁflgltlbg %6 %Jetéa Htfgric cé o ’%é@%@?@é&ls'—%ﬁﬁpbt\éﬁ Gy apgordance
with ‘f—‘&%adl@ hak e’?f@&dﬁqﬁé ¥Adad . 49%s 91196y dhgee compounds —
mciudmgﬂzsccbmpbum seflfoethdeipoiilisblol -t dendsased 1Co4’'sve Abdud 20
ay sellect ively bind to and inhibit the RNase H donmain

mlcroﬁfo FU:FSRT. The RNase H inhibition activity of the

conpoufltis compoilnelsof asysrestnt Hivegiddan &Iﬂo&cﬁ%ﬁhﬂnﬂefw@mﬂv

Iibomgc eatg??l, @;E\#a’s%lﬂi;’l Q‘R%ﬁgllntrz]lg %B%’%Islg %%?1&)} ngs?tyl?g ?WI) reverse
transcriptree (R hilajalyzeh hepropyensioni af gemiric RN A htodpeble-stenbebiproviral DNA
after @1 e'nﬂ'? lRilfzh&gthU 3&] l\ﬁﬁﬂ)NA& %&éﬁph]@lgfneﬁﬁe 3rd mge ﬁlf activities of

such nh| bi t1 on es ad sterln%
the enzyme o VAR g @bﬁm@l%tﬁﬁ QHTBGTGP“%SUHE ofposand ssqlspepndes The

‘ ca@ﬁ@é@ﬂ&%@%ﬁndﬁ&é@ﬁ%@r&é sitdd€n HRVS98 uBbnit; RS, the N terminus of

s 5 e KA PR 55 TR 41155 e o

 the C tmdmmmmmlyzémRNaSH H(actxvi)y f RNasesi id reqhilned for cémﬁ:alﬁ& RINA0ftrand of the

iLbitin I 11V R Se
RNA BN mgfegﬁﬂgl?k g%tgﬁnédg%gg R IEYCEse transcri b’f;llleac prﬂugflse Pf tge present
mvemiupp Qaﬁesefegtimly,bmd to and inhibit the RN ase I—I domam of HIV-1 RT. The RNase H

“inhibition activity of the compounds can be measured using suitable assays known in the art,

such as the assay described in Shaw-Reid et al., J. Biol. Chein. 2003, 278 (5): 2777-2780.
Accordingly, the present invention includes a method of inhibiting HIV RINase H in a subject in
need of such inhibition which comprises administering to the subject an effective amount of a
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| compdd tOtHRAhdivRIlaPHSRES of ﬁ@ad’h%ﬁlg WhEFA Ro bgﬁn& & Jma {nvenuon or a

5 pharmaceutically acceptable salts. The term

"pharmaceutically acceptable salt” refers to a salt

whi ch possesses the effectiveness of the parent
wocwopeyryd and which is not biologically or otﬂtqn@gﬁ,@ym,q.-,u

undesirable (e.g., is neither toxic nor otherw se

del eterious to the recipient thereof). Suitable salts

include acid addition salts which may, for exanple, be

formed by mxing a solution of the conmpound of the

present |nvent| on with a solution of a

O acceptabl.e acid su as
comgBid SRR ieGfon. e aft veniin Bithge BEResE pompound of the present
inventiohn {if) fmmsauet(u):foaazsdas omedioanemifor, ac (itl) foed irf 1e preparation of a
medlgaggggpg{;%lghmgqﬁv lgt(]g&t]; izon carry an acidic noiety,

Pmaceuti cally acceptable salts thereof
can i naim@@mbkmﬂs ofithe presedinventien may be edininistered in the form of

phanﬂ&ta@t?c%ll&‘ g la'i:»f@ sald! ,’fﬁul.‘,a lﬁ?ﬁs ‘Sﬂﬁr}r% c@ily? hég‘e aﬁ ,fefers to a salt

cal ci um or g&nem um s
whichpeseessgscihe pHactiveness g4 thespasens ﬁoragowam@rwiaﬁ@nmmlmany or

other®isk hﬁdesﬁJaBI@ {(e. g Nid RgtheARicHor @fhcﬂﬁsg dél'e%eﬁ%uﬁgah% ré&¥ipient thereof).
maceut i ca

* suitae g ° 580 afddfn RS byl Ao prpaby mixing

solutiso bithe compomid ittle pressitdnedndonoidra sl offa g H&ﬁnaceutlcal]y

= hi.b V.
accepfBER iien 38 hyOEBHE ROR o\ hurit BRlaAcebilGeidh pipl RS il or
‘benzaig agig. e Wehant ﬁh@ompcemﬂs nfjthe invtetiary cargy :trh:ﬁ:ldm Metg]‘ sufthibS,

hanﬁé&@utﬁ %&@gﬁbf&fsa}tﬁ fRrddf @é{?ﬂkmpﬁ\éﬁ(ﬂ {lalggﬁﬁs RE 2., sodium or

ora parentera

: Potas%%égfﬁn%%ﬂngﬂ@ﬂh el salinge. g.i qatw&veﬁ @wesmm salts), and salts formed
- with mﬁhﬁlamﬁw Ifandd fiichas GABmlary MhB6hinB sak. A‘HdJﬁi 88 case of an acid (-

In the:

 COOBTARLNT Sy R AL LSS ER Rt L, bl

modify it soilubi iy oahy&mﬂﬁmeaharacadﬂsucseffftbm¢mpmmﬂount of the

| gﬁg?ﬁgggru@% ﬁ%@éf gf‘%:ngﬁ:pﬁ@ HIY ar}tggraee or Ig&f Riass . %rﬁ&entmg or
treatlr\geﬁﬂ‘fcllnéﬂs:twrmeptee'pmﬂg,\mtmmrrdatawmg the nnlsev af A#DS sthe compounds of
the préé@ﬁtr ROEntioR - Bay be zﬁﬁﬂﬂnﬁ'teg&??faﬁﬂ ga?eﬁgégﬁﬁfgﬂﬂhdmééuﬁ&taneous |

reference to oun
m;ecnﬁ%wtmv,:,@oqshgﬂr@aw@@u% igrasigrgl ectignox infieion tesfipiquerd, by
inhalation tgiey,iop@écrAlBy al tHeFo@6la Bhit H6R3E BER harWh@E‘utﬂ:al composition

o odr g th
coni R NB R R AR e e wﬁ%@t SonEmigesimge toxic

phmg@lﬂtﬁiy(—mcgptab]armﬁmﬂm adjuvagentdvelsdabsll for treating

Vot an BBy e BRSO Sl Reee” = compoune)

in refezgige Lo cempouwnd qfrtbmrefﬁ@tmmbmcamowdn@mn dompopmdaragrodrug of the

S I ntended to enconpass

. iti on
) .Prod“taotﬁi?‘?é'? H@O"tl  ig copbinatign with eaigi o5 mmare |0ﬂler netr@pwems (@8, antiviral

acrentsam'eﬁuhfc& treagnVEIV ;ﬂ&cmyommis; C'tadﬂﬁm@ﬂattdrf-’ Sl variants are each

30

the spegified

i R BEROORD ST und or prodeug and other

agents2004/ 058757 PCT/ CBZOOB/ 005543 By phar maceutl cally
accept gbli&q He?mﬂel‘ﬁ@ tteth'%Bmtpgﬁti%;ﬁ‘ ?gfeggédtsto %F‘%‘t”}rk]f’?‘sﬁ a product

phar maceut 1 ca

_\ compfeazﬂfheﬁwerﬁe@nagxf@dten&énéh@ne@ﬁsd tamouht;, as well as any product which

results, directly or indirectly, from combining the specified ingredients in the specified amounts.

r‘.i:'- 3} .
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reci pient thereof. The term "subject” (alternatively
referred to herein as "patient") as used herein 5
refers to an animal, preferably a mammal, nost

,WO0 zp([m‘,y-abl y a human, who has been the obj ect pPE/GB2003/005543
treat nent, observation or experlrrent The term

therapeutl cally effective anount” as used herein
nmeans that anmount of active conpound or
pharmaceuti cal agent that elicits the biological or
medi ci nal response in a tissue, system aninmal or

hunman thgt i s bei nég sought by a researcher,
vet er i Bar Phafmagestis hqacazpé@hi@ is egnt Hakike ingredierds efithe

phannﬂﬁéhﬁéhl 'cﬁﬁﬂp@ﬁﬁén Aubtenél RhipanbRfwill! el kiR kisd bt deRferious to the
¥ ?B the disease or condition being treated or
recipiep %g’@ﬂ ‘ed. . The termal so includes herein the amount of
act | v eI‘heCtemi) Gsuibfbcs! L(fal‘terﬁatmuy fefertednd hbﬁeﬁ‘ﬂs\"plaﬁ'érﬂ'gra@%&:d herein
refers tg &J aﬁ{ma r%ﬁe@%ggwr{e}é E%’ 6%&%81% unrlgrggnfq}oj@s been t%g object of

treatmam,qrbsdlvamr)onapaﬂmm st ered as the salt ref erences

to th !ﬂ@l‘hﬁ‘t‘ "
acid or Fr ee g@\?fchfgf fff&giﬁg qffgﬂltlt 2k ﬁsédg'letrc%lﬁ n{cagsethat amount of
active gepqvad o ph @macmb@em tbﬁ%ell‘?ﬁy th@élplﬁglchleorfr@qrdqo;zml response in a

tissue, S¥stdoh, l}ﬁggﬂﬂ' d¥hSfrian R i ISS ?rﬁlﬁl fé”s%étré}%:r gﬁeﬁerﬁl%nan medical doctor
B L O A

conditian béin g $reatred of prgeiedisThdRpa Akoandudds [RHP R dm;ddnesf active

. _ COI[IPOUIPCF is 4 %lel'éx g%ﬁﬁlég?@vcm g%l.}b?g ?Jg({/ m gg%ﬁ({rﬁlﬁheglﬁ gllfélllt ﬁ'lﬁ IBSPOIISG

being s@aghtaWh;embc hfdd@ cptpannd (jireg retiveemgwedint) isl edmimidedd anthe salt,

referengﬁl ¢ g%’t %ﬁ(}lﬁlt e %ﬂ%gﬁ%fgﬂg]gﬂﬂ a'\rgfdktﬁg?%ﬁ, 1%1%1’ fre%gﬁlée' f%gB 8f the -

compoyiil- ch i s herein i ncor por at ed by reference inits

ent| | el pharFhioS ARSI Rns iy o 1ﬁ\ﬂ$€‘fdnﬂrbf%§d]1ybcﬁiﬁnmstrable
ered ora a ‘dosa 001°to 1000

suspenqlrﬁr}w télfl msuleé 1515:5 SRERY St} %W%@iwpp%@ona T gxample, as
sterile injengble adosms@r oleagdhious siespensimses su@t&t@;ﬁ@f erhesslcd@sAPdOns can be

prepared%ggg thgdﬁ aél(a%fg&gxo%gnpg?r{t%( ﬁfh%f?l\%\f%gah %Bg\g K%g%'h guatalﬂ% methods
and ingpadégngy are@iemgm amipetrds Phatmaeputios) Svjgnkes, B88 pdivien gidited by A.
R. Genﬁ’ﬁf) aYk PiRtishing (ﬂhswﬁl @th?:!h lghé&kﬂlqgc&géﬁﬁ:d %fegér@!& in its entirety.

ad mnl stratlon, n‘p05|t|ons can
the f Ehﬁucamppwsaf éhlérnvga%@m@sbe@@lﬁvmsmwgomﬂmrt pdasgge range of

0.001 t&1 000 m fQﬁarﬁlggl @?Om‘ﬁglsahy]%%d\k/ﬁﬁﬁﬁ perlﬂﬁj? i &thxeld&sselm in divided

20 30
doses. Gy pr Préiﬁla“:%%aﬁ? Fagisdhel 6%5%%&&59% Seieh Pedla el 2 single

‘dose ortil dividarhdosemt Anothelj praferred ionfe tdnge tiiDB adge 100 nigie: body weight per

day oraE?H SHLIe 09 dPﬁc(ljécf RREE dForE]ﬁ a§ QusBESch &e%gﬂp‘gkx? 45 gfm{)‘)e provided |

gé for parti car
in the fouz O%f@bmrwapsulesd@p@ndng: p@rto 40d anllara}ms)f)f tha actovesingredient,

partl(:ul'aﬂrrgJ husli ﬂE i5 hﬁ), Qrgr’:e f{O{ gg%’ 160 13@ %05?%‘6 %bg, KF)@“P&EM milligrams of the

_ b
active I%Fﬁiléﬁt f@r W%%ﬂ%mbfwﬁﬁg 5 X%ewwsbfp pfient gebretregted. The
-~ specifid @it tdvel aribiequdhel of dHREER RRENY dfacaﬁr @ﬂi@hﬂhﬁy b@VAredd and will

o5 S B e B Sl B

~ metabolitstabibiyy arfi length of action of that compound, the age, body weight, general health,

sex, diet, mode and time of administration, rate of excretion, drug combination, the severity of

. the particular condition, and the host undergoing therapy.
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WD 2004/ 058757 PCT/ G82003/ 005543 i As noted above,
the present invention is also directed to use of the
H V i ntegrase inhibitor conpounds of the present

WO meentd78h with one or nore agents useful in tRET/GB2003/005543
treatnment of H V infection or AIDS. For exanple, the t
conpounds of this invention nay be effectively
adm ni stered, whether at periods of pre-exposure
and/ or post-exposure, in conbination with 5 effective
amounts of one or nore FIIV/AIDS antivirals,

| munonoglul gL e F%{yeatﬂ% Efﬁ%@é@tﬁlﬁ{é%ﬁ?ip bsgglso H@%fécﬂ%?ﬁg SEIlpry integrase

for treating
inhibigprsqompaigds ﬁf tiie pregent ikyentign woth/(BE 3B Mase agantst lltseflftaabﬂ@ treatment of

HIV infechéh 82/43083 @or Q&Eﬂ]ﬂéj WL ERASunBELMBRiNRI SN may l-irc effectively

|ncorpor fﬁiilal'e re erencelnthelr entireti es.
admingsieredy, whe ?‘%PFBB%G thwa%-em@ugfcﬂéﬁ@rcwstcwewmm@ﬁglbafatlon with

effecthhﬁam@ﬁﬂ@@f%’i@%r‘i&’ﬁoré HIrg/ AIDettivaisnihotllodh Bkd?S antiinfectives, or
vaccx@egg%[sﬁli gorstgeahw ntf?é{l&%{ (grr nt c!é} as% S :désc?oseg in '1‘01316 1of WO

01/38362 veir the diablede &V 8B/ 36930,rbdm31(§b1m%&3%1@ﬁbréﬁﬁ)mcorp0rated by

 refercfd RORE0 enfilicd TELNIES b AELTRLPAE B0 GABRBARLDALr e

1 on u
compeoyndstafihi mjffenmmlth fHMMBw AtD$ralm immunemediddtors, Apti-infectives or

vacci@88he: Waltbd fotRd H&'ﬂx me%o%&ﬁéf@ﬁéﬁé*ed Ta[blésflﬁ $£0 01/38332 and WO
02/3053 Inatrons I n their conventi onal osa ranges and -

(glbbﬁéﬁg: udes inprinciRle apycqmpkingliqn with gpy glgﬂrw@ce i6al composition useful -

for thewaapleat of ABDSIOTRIHEV/AGDS dnli®ialk Bnd B@ePApentsGhAING; 1051@)‘5156 employed
Ref erence., 57:.s

in theE G Sons 3 1R BT PR i ron a3 gy the ar
includingrifonexanys, theadasagdsalesaitedans thelRiyesicines’ Degk RmfcahmceS?“‘ edition,
Thonfsegf??lﬁgu I@gﬂr).? fﬁ&%%%dnlg n%éslsefg% gé&éﬁ cﬁ(ﬂl:é ilnﬁrc t ogininttﬁese combmatlons
are th*P AN thgse W Bethabgyeui red i mTunodef | CI ency syndrone,

ARC = ﬂ@ﬁew&tﬂn@h@éﬂl if Qﬁ@irﬁf&m %CI‘T’ICM Yhrtictdy (R SHifles and

benzyl o

Examplesinphu, éé g}a&b g(r)] mgj gﬁ&‘%c ay:qyélﬁféi inppwpgdeficiency syndrome, ARC = AIDS

relatedicomplex| Bs ab&h@)ﬂﬁdBZ%MKZ/)' =SbéyRAFARNDBU = 18-
oxi,dae
o S5O TR 58, TRUED = hTy DL Dz

‘ dlmethxd’énmaunéet BMSE mdlhwdr}ﬂsﬂfoxidexfﬂtf)zhumﬂlyl acetate, FIA-MS = flow

| mjectloﬂqﬂﬁ’lgtgggééé ﬁ?l;é%ﬁfshl < ggﬁtgéghir%h %‘erlﬁgﬂ%iﬁzdgﬁ&%& virus, HPL.C

25

30

mucleggEPERS Kspiic?
HPLCa T, = ttiffucrodcetic adiy,ATMF v amahylbsfueanpounds of the

highyparéspres %ronw@gﬁan!mft = lmmaaolnb%ﬁéﬂhmmvp ,

' dusoPPpréxﬂﬁﬂle ]PDér:f]ﬁEﬂh MH@EI—NN&ha&ﬁ NNG SRy Ghdmone NMR =

resonance, Pd/ C-spéjé‘ga di-um on car bon Catﬁﬁ

diyp) @31 cappon catglysty fe &t pyersed phase

P B g AP e Bt SR B0 ek tng o

- followingirefariden sczhnmcs et exafmpless bngodididiions thereef, aking readlly available
- starungtrﬁét&lﬂg aﬂ@feﬁﬁéﬁ% SIndfh ré’agﬁ&%régﬁwn Ib@lotv&h Et 615 g@étﬂggﬁ% to make use of

elow, rt Is al OSSiI
Vaﬂa“ﬁa‘f’h‘&htaﬁe Wﬁ?’éﬂ"%@oﬂﬂé OTQW skill ipflgis @rtpbut are not mentioned

in greRELAdIEAL. YFﬁﬂﬂleJrﬂnothOﬁlBt Seiods fck}lﬁre g ReipABitsl o 'ﬂl‘i‘éjmvbﬁhon will be

WAL I O 1N ——

- schemes and examples. Unless otherw1se defined, the varjab}es listed in Schemes 1, A, B, C and

D have the following meanings:

-10-
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readily apparent to the person of ordinary skill in
the art in light of the follow ng reaction schenes
and exanpl es. Unless otherw se defined, the variables
, WO 20smbgeyin Schemes 1, A B Cand b have t hecTeBh@Bloe.3
nmeani ngs: -10 WO 2004/058757 PCT/ GB2003/ 005543 P™ is
hydrogen or a protective group, e.g., an ester such
as, but not limted to, benzoate and pival ate, or an
et her such as, but not Iimted to, a benzyl ether,
that is normally renoved under the conditions
enplo&b Ey convert the nethyl ester to the am de or
i's refroveEYdrAgenLId RIPEPiEYR "19%6 & PRESISF Sbicasi bt ngk Bmed to,
benzoatesanﬂwaiﬂé lot abi 2etér b@th BYHithet ligitedhd/ Qbeﬂ&}‘] bfhlef? ahdt M normally

removeﬁi i 3@% c%rfdlwael%pqué %S%v%%ltﬁ%mgﬁa‘y%%er@ @q_—gayde or is removed in
a dlffer@(lt@ﬁ(ﬁ( AheRsotBstiie SERREypiSIRNRstRs dynthe{dndH SpitiRation reasons.
C( O) Cﬁll‘ﬂBﬁ &W@%@&Bsc or CH(CH3)Rsc, or Rsa and
g]m her. with the nitrogen atomto vvhlchthey
are attla geri or NR§2R®: er ocyclic ring containing 1

10 or R2a hﬁtﬁ ailtydE(0)Rsh) d(e)byiNegersd, §hRsa) gqyéNRmde

COICRS ROKTINEY e apcBIFRATS B CuCHay o B o reb,

 togethef with tl@eozliiha zﬁGm]to Q¥hich ey SleARLRB, fonﬁfa%dte?()@ch@ ring cgntammg 1

2h al k ary - or 6-nenbered heteroaryl ri'ng whi
or 2 hefefoa ﬁ%gugstltut ed or substituted with Cl-6 al kyl,
C(O) CR8 qgen! Kyi6, allgH, qr GHP)AEH oa RFR and RSO Aogether with the

m‘l:rogelg%‘gﬁ?% \gg;h%ﬁ%jég%& fo @:ﬂc gI f %ﬁf’lﬁ% 1 or 2 heteroatoms.
R52 i b Srard membrred beterqan! éH‘gaW aunsubstltuted

or subswtyad veitthE1 igtdlky? JICIICH STH 3% @mgeln or (@2 aReunds of
' t he PRES erE I%Etl on-can be prepared by coupling the
approprlatelg s with suitable substituted al kyl

3- hy dR&Xis-RECOREOMRECB Y- CHip S RAST GHANRSCR§, INRCRSS,-a]
C SO%IQM nudi ne -2-carboxylate (or car boxyl ic acids or
H2 ali'des) or al kyl 3-hydroxy-4-

0X0- 4R8&! i3 lgdiagen.ahydr opyrrol of 1, 2- a] pyrl m di ne- 2- car bo

xyl at RS:{ Qg @Hﬁl@wyﬁh&eﬁcRﬁ 9 Tunb@stidRSd 241 of 2 Msntuted with
-3- hydr oxy- 4- oxo-4, 6, 7, 8, 9, 10- hexahydropyn m do[1,

halogeny epi ne- 2- car boxyl ate (or carboxylic acids or haI [ des)

or al 'kh’é compounds of the present invention can be prepared by couplin
11- hexahydr o- n?

appropriic %r}ua %{sthé ot&%ﬁ%!emt%il %kxlérh)@aqxafo&wpé hE )5d§tr@}ydro-4ﬂ-
pyrido[ h2al ﬁﬁﬁhﬂn&&%@ﬂﬁcﬁ@m& e chpoheiRisor halides) or alkyl 3-hydroxy-4-
0x0-4,6,7,8- tetrahydropyrrolo[l 2- a]pymmdme-?.—carboxylate (or carboxylic acids or halides) or -
alkyl 3-hydroxy—4~oxo—4 6,7, 8.9 10~hcxahydropynm1do[1 2-ajazepine-2- carboxylate (or
carboxylic acids or halides) or alkyl 3-hydroxy-4-0x0-6,7,8,9,10,1 l-hexallydro-4H-pyri-mid0[1 2-

- q]azepinefz-carboxylate (or carb'oxy_l__ie acids or halides), as represented by Scheme 1.
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WD 2004/ (158757 PCT/ G62003/ 11115543 Schenme 1 Rs' OO

OH { ~5n~ORA 12 HN. Rsst Couple NI N S2 Y 1-1 4 YOR

n = 0-3 Conmpound 1 Methods for coupling carboxylic
woagsiwsgari vati ves with amnes to form car boxamr;tﬁgn@fm;;u

well known in the art. Suitable nmethods are descri bed,

for exanple, in Jerry 5 March, Advanced Organic

Chemi stry, 3rd edition, John W ey & Sons, 1985, pp.

370-376. Am nes of fornmula 1-2 can be prepared using

t he nmet hods described in Richard Larock,:

: rehensive Organic Transformations, VCH Publishers
Scheme

1989, pp 385-438, or routine variations thereof.
Schenme A depicts a general synthesis of carboxam des
A-5. The nethyl ester A-4 10 can be reacted with an

am ne 1-2 i n I vent s |i keB®MF, net hanol, ethanol,
t ol uene, €gr r| ate tenpergt udH(e. g.,
t heR¥i nal( d RY

from 20 @ .

Met hyl I @p{v\be synt hedi z dr t hree
synt hetlc outes.llIn the cf"%‘i"%t rout €7 ahd di Rl{ “Rs2
hydr ochl or | Yde 1-2-Qa (sX=H, sY=14) cavi be r@lct ed with
di met hyl 2-{(dgnzyl oxy) - 3- oxosucci nat e bﬂnéd"ﬁdm esence
of a base to afford the protected nethy _
I.nt er nedi.at e_A- 2, V\hl%gl_lcan be readlly de rotected 15
to af f¥edodhiercaipiing casiasylinacdd desivaives Wit popiges t form

| carboxafiidiardWelPkhdwh snhelakt. Svithble meiouks Aedddstribdd) F@@xIPRS in Jerry

Marchy AR B eile o R B KGR0 SyariB oo SRS . 370976,

" Aminegjof &kl -Bean baprepagd disingiamithgds desaribebior Richardtlerock,:
. COmpl%Hér}‘s r\)%tOﬂvgleY[‘rQnsﬁ“ofElat1ofl(§’ I\Rﬁ%ﬁ’uﬁlﬂ‘ eﬂ:fIBQ rl%fi%gﬁ:{ g% %’yé or routine

ester Thatnrrad route
Vaﬂatl@“ﬁﬁ@l)eoﬁan be reacted with DMAD | n an appropriate

sol verﬂcheﬁcga de 3@@@5%&511 ﬁ]eg@oﬁéir%;@hrm@s A- -5. The mothyl ester A-4
i nternediate A e rearrange

t
can be geackd| wi L{bAmIRe 4 %9‘ 3pd megingh Fiznal. §‘§P"’<}'@nm at the
appropfiategemporiued@) g, b 208 Ilﬁ@"(gfto gh&&ﬁe ﬁﬂ&ltoﬁiinpb&ﬁd es. Methyl ester

Rl e ST BB B SSSH S0 AL, g oo

- A-la XY -F@nbe/restd! With dimddgT/2aB2on36:00)- %d@su&nhﬁm e presence

of a balé w'hffordihd p%t%@d Yoethyl ester intermediate A-2, which can be readily deprotected
to afford the methyl ester A-4-. I a second route, amidoxine A-1b (sX=OH; sY=H), obtained in
three steps from tert-butyl benzyloxycarbamate, cari be reacted with DMAD to afford the cyclic

intermediate A-Sa which can be reartanged by heating in an appmpnate solvent (e.g., Xylene) to

" afford the methyl ester A-5. In a third route, mdoxme A-lc (sX=H; $Y=0H)}) can be reacted

20 -

with DMAD in an appropnate solvent (e.g., acetonitrile) to afford the intermediate A3-b, which

can be rearranged to the methyl ester A-4 by heating i m an appropriate solvent (e. g., Xylene). All
three of these routes can be applied to amidines and amidexymes containing ring substituents.

~ Scheme A is exemplified in Example 1.

-12._
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% Bon OWe N~sY MO OO SX A-la,b,c Base A-2 0 sX=
OH sY=H sX=H SY =H hydrogenation DVAD O ( N-O CO Me
heati ng, N OH 2 solvent r N CO2Me O~ A-3a heati ng,
DVMAD sol vent Rs' sX=H i sY =0H 1-2 5%
, WO 2"&’:&165“70 Uo2M0 X NN, Rs2 3b A5 0 A 3cherrg%8?%%°\§gm’é”
nmet hod for prepari ng conpounds of the present
invention that contain an am ne, ether, thioether,
sul f oxi de or sul fone group at the 9-position of the
3- hydroxy- 5
4- 0xo0-6, 7, 8, 9-tetrahydr o- 4H pyrido[ 1, 2-a] pyri m di ne- 2-
SchemgAr boxam de core. The bronp derivative B-1 can be
obtained fromnmethyl ester A-4 by first protecting the
hydr oxy group on A-4 wh nsuitable prot ec¢ive group
(e. gns080nver si on to ajpbengoate, or pi,Vv
benzyl eNvie i 3"
a brommati ng aS ent (e.g . ~deril vat O/e
B-1 c )Aoetreated vvlthanucleop'ler(! Nu
e.g<"an ani né” t hi ol (')““al‘(Tﬁﬁa‘rate) to afford wi
10 |wi t h@utajpswl ation the B3RSt hyl ester interssi ate
B-4, thay is reacted with the desired anne to. give
the final Pro@deYBHE. BK=the nucl eoph| RycrSgeRatidhi ©f
or jcont aif pagRn oxi di zakd¥e=kul fur, an ddtl on step
tolobtaifh the sul foxide or sulfone can e |ncluded in -
thg scheMe. If the nucleophile contain ester t he
estier can be converted to an anide by rout|
chgmi ©Oer co synt hesing, of B-
exd |!2rﬂé‘€ g< ’Jmlaez 39@9%20 8 57
/6

PCT 2M9 —

or

A3a heating,
DMAD ‘ 7 solvent RSt
_ ' : |
SX—— H 1 _'2 H N ~

¢ sY =OH

A-3b

Scheme B shows a method for prepanng compounds of the present mvenuon that
contain an amine, ether, thioether, sulfoxide or sulfone group at the 9~p031t10n of the 3-hydroxy-
4-0%0-6,7,8,9-tetrahydro-4H-pyrido{1,2-a}pyrimidine-2-carboxamide core. ‘The bromo derivative
B-1 can be obtained from methyl ester A-4 by first protecting the hydroxy group on A-4 with a
suitable protective group (e.g., conversion to a benzoate or pivalate or to benzyloxy) and then
contacting the protected A-4 with a brominating agent (e.g., NBS). The bromo derivative B-1
can then be treated with a nuc]taophﬂe (“Nu”; e.g. an amine, thiol or alcoholate) to afford with or
- without isolation the methyl ester intermediate B-2, that is reacted with the desired amine to
give the final product B-3. If the nucleophile is a thiol or contains an oxidizable sulfur, an
oxidation step to obtain the sulfoxide or sulfone can be included in the scheme. If the
" nucleophile contains an ester, the ester can be converted to an amide by routine chemistry after
the synthesis of B-3. Scheme B is exemplified in Example 2.

13-
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Scheme Bn =0-3 000 t NOP* TFJ(Q MNu ~NI-- N
Nu ORs: .H Br ON B-1B2Rs2 0" NOHRs'" ~N
NRs2 Nu O B-3 Schenme C depicts a general synthesis
woShogegiysatives G 3 or G4 containing an 5 alCErGties/wossds
ring substituent such as am de, sulfonam de,
sul fonyl urea, carbamate, or urea. The brono
derivative B-1 can be treated with benzylam ne C-| and
t hen hydrogenated or reacted directly with amine Cla
to give internediate C 2, which can then be treated
with amne 1-2, wth or without isolation, and then
coupled with a carboxylic acid or reacted with a

scherﬁ@Bbonyl chl oride (or sulfonyl chloride or sulfanoyl

chloride) or isocyanate to afford the fi naI product C
10 3. If C- 3 contains Rs4 = Rs3QHCO) CO, - can be

furt RE%F eqeted with a ndcl eophilie sbgzn an ani ne
to afford tjhe pggg{uct C ‘ exgnplified in

Exal d 6.nghe WO | steps dan be
revef 8ed. -1 VO O_OEAI 58
Sche ~H C1 OloPA'T) ssl OPA
(r~ N (r 1 NI o Rr ~-2 YOy 4)

2) H2
Rs4-SXBrBr 01 @) H2N-Rs3 Cla. HNC 0 s3 02 S
and 4 can b‘F B-1 Rreverted O Bhp= H or .pro eCtIVész
group /

Scheme C depicts a genefal synthesis of dérivatives C-3 or C-4 containing an
aliphatic ring substituent such as amide, sulfonamide, sulfonylurea, carbamate, or urea. The
bromo. derivative B-1 can be treated with benzylamine C-1 and then hydrogenated or reacted
directly wrth amine C-1a to give intermediate C-2, which can then be treated with amine 1-2,
with or without isolation, and then coupled with a carboxylic acid or reacted with a carbonyl
chloride (or sulfonyl chloride or sulfamoy! chloride) or isocyanate to afford the final product C-
3. If C-3 contains RS4 RS3O(CO)CO it can be further reacted with a nucleophile such as an
amme fo afford the product C-4 Scheme Cis exemphﬁed in Emmples 3,4 and 6. The last two

steps can be reversed

-14~
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' - or sulfamoy] chloride) or .isocyanaté— affords the final homochiral product C-3a,b. As in the case
~ - of the racemic compounds C-3 in Scheme C, an additional step can be performed to produce

n NI OHS1 R = Hor Cl _6alkyl \N s2 Rs4 = R15CO or
R5S02 or N O Rs2 or 54~ s3 RR G Rs50C0,
Rs5(Rs6) NCO it Rs4_Rs3Q( CO) CO RSSO(CO)CO

sX=ClorBrorOH Nu O N OH Rsi O N N, R52 I\Fﬁ‘yﬂgﬁ‘ﬁ”g"“”

woé"%"""@%cherre D shows the synthesis of homoc
conpounds C-3, C3a,b, and C-4. The brono derivative
B-1 is displaced with chiral amnes D1 to give a
m xture of 5 diastereoisoners, wth subsequent or
si mul t aneous renoval of the protecting group. The
amno group at the 9-position is reductively

~ Schemak Kyl ated with al dehydes or ketones D-2 to afford the

internedi ate D-3. The mi xture of diastereoi soners can

IJH?O;]gn or~ chromatography to
| e ter oi rs 3 R56 be
FD\g d? dge atl‘égato( Tl aQ hOI’T@Cﬁ[IQ?NH 2
ned)aty. A Subsequénth rdacidon with B

oxy| il a i d~or 4y b@@termmtRS“-sx

pH-Ag—w-th—earb
wi tBr car bShyl  dia) HeNEHRSE B-1au rid
suBftanoyl chlori (Dlle)ﬁ or isoCyanaté’Yaffor é tﬁ@pgfndficanbe
honochiral product. C3a,b. As in the case of the
racem c conpounds C-3 in Schenme C, an additional step
can be performed to pr
Scheme D is exenpli &M es 5pan
2004/ 058757 PCT/ GB£603/ 0 554@’ Schems

(@ICO or R¥SO, or

R'HDOP*" S N 4xi ~ "N Hsz
SN O T RSS(R36)NSO or
R RS3 Cc-3 RSSOCQ, RSS (RS6)NCO
it R%4=RS*0(CO)CO R20(CO)CO
sX =Clor Br or OH
Nu
O
( N I OH R51
S e s
| 0] SN N\F{&2
_NU/U\WN\ng | O o

Scheme D shows the synthesis of homochiral compounds C-3, C3a,b, and C-4.
‘The bromo derivative B-1 is displaced with chiral amines D-1 to give a mixture of
diastereoisomers, with subsequent or simuitaneous removal of the protecting group. The amino
group at the 9-position is reductively alkylated with aldehydes or ketones D-2 to afford the
intermediate D-3. The mixture of diastereoisomers can be separated by crystallization or
' chromatography to give the single diastereoisomers D-3a;b. RSO can be removed by
-hydrogenation to afford the homochiral C-2a,b intermediate. A subsequent reaction with amine
1-2 and coupling with cérboxylic acid or treatment with carbonyl chloride (or sulfonyl chloride

- homochiral C-4 compounds. Scheme D is exemplified in Examples 5 and 7.
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uce honochir gh :Q{%rpﬂ:ﬁ@:@i&ﬁ@ﬁoup




10

15

N2) OD2 Ns Br 0O Rsp’Rsqg 6 NYR P 0 D-3a,b 5 Rs Rsq

3) separation of Il diastereoners f 1) H2 O ON

OHRst Rst_j) -Rs NHn NI OP* N NRS2 2) R s41V ii
WO2004R5850 - sX NYRsP O a NY HRs Rsq Rsq C 3apbT/E2003N05513,

PA = H or protective group Rs6 = chiral alkyl residue

(e.g. (S)-a-nethyl benzyl) Rsp, Rsq = H or Cl -6al kyl

Rs4 = Rs5CO or R5SO2 or Rs5(Rs6) NSO2 or R50CO,

R530Q( CO) CO Rs5(Rs6) NCO sX=Cl orBrorOH The fol |l ow ng

exanpl es serve only to illustrate the invention and

-Schitﬁgpracti ce. The exanples are not to be construed as

tations on the scope or spirit of the invention.
EXAMPLE, } 5
N- (4- Fl uor openzyl ) - 3- hydEi H4 0Xx0- 6, 7, 8 -tetrahydro-
4H- pyr( f\, @ppyri i di cBr"bo

Tert - b nyl. bdnzyl oxy(4- cyappbutyl )ca %rgeron

R J. | ~S. ) 10 Tetraf %dron

4939- 4984 (1989). To a sol,l!:ltlg8 Qn of te)N Sab
us di wﬁhy £ rrmm e

 benzyl gg_ycar bamate i n dARydr
wer e added 5 nol % of fodl um|od| "de and ortlonvvl se
1.36eq. of sodi um hydt FPEAENCl, di spersi My Ngni ner al
oil). The m xture was 3{3519 S80St room tenyerature for
15 m.n. befor@-l. 05 eqg. of 4 Chloroval eronhtrile were

added. ‘he t~m-85 C.,and s HU?;;; for
3.5 h. 1 ,Af er] cool\ﬁ%g td rb%rgtenper( ule tirie
m xture ﬂd vvi th watBF and ex LOL

di et.hyl etfer SJ g%?l c phaskes
concentr@rtedr d vvashed WI h h sat ug
. C-3a,b : R C-2a,b

‘ P" = H or protective group
= chiral alkyl residue (e.g. (S)-a-methylbenzyl)-
Rsp R¥=Hor C;.salky] 7
R¥* = RSCO or RS0, or Rss(R56)NSO~. or Rs5oc0 R530(C0)C0 RO(R)NCO
sX Clor Bror OH

The following examples serve only to illustrate the invention and its practice. The

exampl_es are not to be construed as limitations on the scope or spirit of the invention.

. N—(4uFluorobanzyl)—3—hydroxy~4—oxo-6 7, 8 ,9- tetrahydro—4H—pyndo[1 -a]pyﬁmidine#2~
carboxamide ‘ e : - o :
Step 1a: .. Teﬁ-—butyl benzyloxy(4—cyanobutyl)carbamme -(Bergeron, R.J., McManis, J. S.,

~ Tetrahedron 45 (16), 4939-4944 (1989). ‘
To a solution of tert—butyl benzyloxycmbamate in anhydrous dlmcthylfonnarmde

. were added 5 mol%.of sodinm iodide and portionwise 1.36.eq. of sodium hydride (60 %
- dispersion in mineral oil). The mixture was stirred at room temperature for 15 min. before 1.05

eq. of 4-chlorovaleronitrile were added. The mixture was heated to-85 °C and stirred for 3.5 h.
After cooling to room temperature the mixture was quenched with water and extracted with
diethyl ether. The combined organic phases were concentrated and washed with half saturated
aq. sodium thiosulfate, water and brine. The organic phase was dried over sodium sulfate,
filtered and concentrated under reduced pressure. The oily residue was washed with petroleum

-16-
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agq. sodiumthiosulfate, water and brine. The organic
phase was dried over sodiumsulfate, filtered and
concentrated under reduced pressure. The oily residue

< hed with petrol eum-16 WO 2004/ 058757 B
“’OZ‘W/"gagoos/ 005543 ether and dried under hi ghTPEEHHHHISS3

to yield Tert-butyl benzyl oxy(4-cyanobutyl)carbamate
as a light yellowoil. 1H NWR (400 MHz, CDCl13) 8:
7.38 (m 5H), 4.84 (s, 2H), 3.45 (t, J = 6.4 Hz, 211),
2.34 (t, J = 6.8 H, 2H), 1.70 (m 4H, 1.52 (s,
911). M mz:. 271 (MtH)+. 5 St ep2a:

ether arid diBehmygeokigh phquar @iyeld - Teri-hetyhychzgiohl@rdydgobutyl)carbamate as a

Tio =butyl benzyl oxy(4-cyanobutyl)carbamate was
h"htycg?s%%f?ved in a solution of 4 M HO in 1,4-di oxane and

H-NME, ¢ 09 MHar €DWd® 56 7.38 (md SHpr4.88(sh 2H), 3rdoitn ke fpeilatAie2.34 (t, T =

_Gsﬂzﬂm $9bY@NiHYaSs) (§ TPV WHx?ﬁ%lﬁﬁﬂliggd pressure and

he’ reesidue Was treated cetate and di et hyl
ether. 10 A solid formed which was washed with di et hyl
Step 2apt her 1-(Benzyboxstpipertiin2iigdnaglectiodde vacuum to  give
1- (betj-g,ylbg
Lonad Ii‘%)a@r'xl B ng&aﬁ%%mﬁ%@%gafsg&%%@%é HRHi6n of 4 M
HClin X o;gang g ghe mturcw@-,slxyreg foy Iﬁ h gq.qpomge@gel@glre zﬂ}e solvent was

" removed nider(reducda Brcsuriz andZt]a% YesidheOdas(theatctitHettiy] actdls and diethyl ether.

s 8, L R N G e

give 1-(bymirybady)wpdriin-2- imideUtyidoochidride as a pale yellow solid.

" 1H-NMEK @B%Oﬁ 0By 6:9 83 fﬁ 'ﬂia{@ 9'?%9"1‘%@2'7%‘7' f'z? (8 SED, 5.05 (s, 2H),

rco

| : al nin
367 (L i o H: Mot Tahdeio g dglhl &6 Gat am,phé%w (m, 2H). MS m/z:

205 (MPHEssure for 3 h. The catal yst was filtered of f and

20

25

.30
1.2 eq. of dimethyl acetylenedlcarboxylate were addf:d dropwme under stirring. The coolmg bath

35

the solution was concentrated to dryness under 20
reduced pressure The residue was triturated with

. &D_?Ldl et hymgopiperidin}-pbiydaodierider i ed under high vacuum

to af AQomtidn ot inebenzw;d pelhdlﬁlz-mﬁ@l 06dbelbHge ﬁﬁmeth%ol
Té/ﬁy%roggl at(attmosphenc

conte.lmgs pa]i I %\évc ?‘c?zg (l(i%)w W @gsr(llgrﬂe_g& el

- pressureJfo 3 0. Elae cat@yd)was Til@sed(dff ankFﬁne@o]ﬂllon &H)s codceBiratedito drdness under

reduced%oagsglfg%due}g(gﬁmi%%lggﬁh Gy PARE Wk a(x%%feg%nder high

vacuum$p gﬁowa'a-lmquendm 1-ol hydrochlonde as a pale yellow solid.

IH-NMR- @80 WBih O5yrsey- @@C@tﬂly‘ﬂg) g) %g%%%?%%g 21’1%?5 B @J J=6.0 Hz,

d olo[ 2
280, 2G5 AT Hn i T 251 e e, VICNME ks AeHE: HMSO-d6) 5

159.06, MSZMZ')@Q 1722t hyl ani ne The nmixture was stirred
MSm/zf?{fa\Hlﬁ) at roomtenperature then cool ed to O C and

Step 4a: Methyl 2-(2-methoxy—2¥oxoethyl)-5 ,6,7,8~tctrahydro~2H—[1,2,4] oxadiazolo[2,3-
alpyridine-2-carboxylate N | |
To a solution of 2—1n:unop1per1dm 1-01 hydroch]onde in ch]oroform was added
triethylamnine. The mixture was stured for 5 min. at IOOm tcmpcratuxe, then cooled to 0 °C and

was removed and the mixture was stirred at room temperature for one hour. The solvent was
removed under reduced pressure and the solution wag partitioned betwecn ethyl acetate and half
saturated aq. ammonium chleride. The aqueous phase was further extracted with ethyl acetate.

“The combined organic phases were dried over sodium sulfate and filtered through silica gel. The

17-
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1.2 eq. of dinethyl acetyl enedi carboxyl ate were added
dropwi se under stirring. The cooling bath was renoved
and the m xture was stirred at roomtenperature for
wORR 945, The solvent was removed .under redup@ggaonsimnssis
pressure and the solution was partitioned between
ethyl acetate and half saturated ag. ammoni um
chl ori de. The aqueous phase was further extracted with
ethyl acetate. 35 The conbi ned organi c phases were
dried over sodiumsulfate and filtered through silica
el. The -17 WD 2004/058757 PCT/ 682003/ 095543
solvelE s FRinaued WA AU A affowa et B2t Aoreshyl)-5.6.7.5-

| tetrallydr@- 2@!1@4}0}(8&%8[2‘”3’ b)p %ﬁdﬁe@&rboxylate as a light yellow oﬂ

' NNRIE %, it St st B0 A3 Bl o %ﬁg 5 46m aD. 331 @1

= 168:H3 18D, 2.98 (@H)= 1Q6 T, (1), 2339 (1, 211,08 (m]L2H), 1314360, 0MD). *C-NMR

(100}}_];@{2 (%;éi%%ﬁdgwllr‘ns ‘15};09,8 16457, 3@:&5}# 791535%7(%* Scbﬁ? R, 26.06, 23. 49,

22.833C- NMR 5 (100 MHz, CDC13) 8: 169.15, 168.88, 164.97,

MS,;QSZ%?(Mﬁﬁ)Wl 52.97, 51. 84 42.26, 26.06, 23.49,
M5 in/z: 257 (MtH) +. Step 5a: Met hyl
3 hydroxy 4- ox0-6, 7, 8, 9-t et rahydr o- 4H pyri do[ 1, 2- a] pyr

Step 58 di nenth 1@- fd@@rwa& 8,718,9-Bt@RY b LN p HiddTREMbyrimidine-2-

2- (2- met hox oxoet hyl)-5; 6, 7, 8-1 et rahydr o- 2H
[124]‘@)’%‘?}% %Io[23a]pyr|d|ne2carboxylate|n
anhydr o solmtioy lo€ At 2-(RImakck yi Dogod iP5 6,7 mamgidroﬂH-

2 AR R ot TOE AR KRN g o

15

25

a0
. Thereaction was quenched at 0°C by pouring into cold 1N aq HCI, and the aqueous phase was

neckerbrppad bogom 4RsK. Shedldsk was equipiidew iseathergorbete handadosed with a
septu'ir? PRy e xaRd wtap ﬁez&é:l F}H f@?uﬁ@ 30D 5l The h%ﬂgmtﬂasr 28Vved and the

nperature he m xture cont
MX“HF & ftt %P?’édmgva"sroaauféalpaqa@% {or 16tnmdp. thmwreasomammg pgrecipitate

was Juded dﬁtﬂgﬁgmgirf\@&ﬁad‘r lskrgg{ & padch pltaYWB%‘filééts’YeB Bffdwa&ﬁwlwnh diethyl ether
| u
and &3l s Bt e S B bt 7 ey pyrido[1,2-

a]pymﬁqdymrmmbumylﬁeombﬂnwheﬁltas 3 &mbtvmsnﬁd as a pale

oSN T SR kg am. s
=6. S(HZ 251) 76.(81, M. BBG-NMB 0150, Mblz( IﬁMSKﬂl)dﬁ) dIGSMVRL58.65, 148. 60 '

143, 1@15@764425191@'\/5986630@ 592181844 58. 65, ' 148. 60, 143.10,
47.87,730.32,20.91, 18.40. MS nlz: 225

-MS T/%H%MM foI | ow ng procedure is an alternative

route for the synthesis of methyl 3- 25

hyd 6, 7,8 9-tetrahyd 4H
7 i Béi Lgxg['l@ggﬁgywbﬁrgéegpggs Eﬁg al\(eélglté\fq{?ﬁ%gfor synthejléo g,[r methyl 3.
hydrey(4sexe§ 79 Jet@hgdostit- pyndd[ &, 2Adp afimidins 2 @trboxylate

nmet hyl (benzyl oxy)acetate (1 eq) and di net hyl oxal ate

51. 2 eq) in

- Step1b: Dimethyl 2-(benzyloxy)-3-oxosuccinate

A solution of methyl(benzquxy)acetate‘ {1 eq) and dimethyl oxalate (1.2 eq) in

~dry THF was cooled to —78°C and LDA (2M in THFE-heptane, 1.2 eq) was added dropwise. After
stirring for an hour the cold bath was femoved, and stirring was continued for an additional hour.

_ " extracted with EtOAc; the organic layer was washed with bnne dned and concentrated to give a
' crudc that was used without further punﬁcatlon

~18-
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dry THE was cooled to -78C and LDA (2M i n THF- hept ane,
1.2 eq) was added dropwi se. After 30 stirring for an
hour the cold bath was renoved, and stirring was
ed for an additional hour. The reacti s
, WO Z&B@E{gﬁzd at OC by pouring into cold IN aq Fﬁ??]dﬁgmt””“”
aqueous phase was extracted with EtQAc; the organic
| ayer was washed with brine, dried and concentrated to
give a crude that was used w thout further
purification. -18 WO 2004/ 058757 PCT/ GB2003/ 005543
Step 2b: Met hyl
Step 248- ( beAdsthpbdr betzpony)et-Bx &6, 2eatahydioeti-pypyofil doglby@midine-2-
1 pyri rcﬁllbgkgﬁf; car boxyl ate Commercially avail able .
2-im nopi peridine hydrochloride (1.5 eq) was added at
r oom {(OryBeKiallyaveidable Sdminopipsridme dxdrogkloridafls eq) was added at

room t dﬁﬁ?ﬁﬁ@@o'a@oﬁk% d Qxéshc@i%te' gt i S5 e (Pe 19%(§H After

on of ne , the reaction xture
dropwigg g iy gt 18%&&(4@%% fhE\ii%as PREIEHTE 1S Stiedder  dys. Bvaporation
of the sgRxéBt gave agesidg: ﬂiaaWamﬁert ﬁ&eEtOAH ﬁldﬁfl@ﬁ@d 3gh Mmﬂ_@ @nd brine; the

gl RIS SP4 15 o B R RSl 98t

purificationhout further purifi cat| on An anal yti cal sanpl e of.

An ana{)glc?l &Flg(ﬂ'rgn %g t ?Ma&%&a&%&%ﬁeﬁ lbgsffhsﬁ %ﬁg{mﬁtg%ﬁﬁb?%@éeum ether /

‘EtOACf & chw?)ngncbb@dhfs &ullasping apectiescapicalidasivR (400 MHz,

NMRDRGHE VB, @D@g)-fé 39(180 éh')jﬂﬁ 5255 (552 H?—lﬂo (t%%ﬁz 2H), 3.86 @
3H) 25%‘81112 éig%z%% -ﬂly%(ls(g?zgne??f’% Aqgg’%?étmisc- NVR (75H)

BC NMR/iH: MERCGCBICID: 8: 1194.11,150539.134. 1,1 544 1, 14044, 136.0,4Q2861, 127.8, 1277,

738, 52200 365 20, 16450 0151 0 1s. 4. 15 VB nr/z: 315

MS m/¢ EHYESEep 3b: Met hyl
3 hydroxy- 4- oxo- 6, 7, 8, 9- t.et r ahydr o- 4H pyri do[ 1, 2 :a] pyr

y m di ne- 2- car boxyl ate | nt er medi at e et hyl

.S.Iﬁ,v_ﬂs ( be Mg 2ylyydroxskdron o, B3 8-tetethydioythl wynHoHG- alpyrimidine-2-
pyri dedrbo2aiteyri m di ne- 2- carboxyl ate prepared in Step '
2b wa d| S oI ved nd catalytic 10% Pd/ C was

2 dae Sl b e S e e
pyndo[hﬂd]@&niﬂﬁﬁé—mwtﬁdyﬁlté p’lfcpﬁre&m $l@pl 06 wabidissoed anvVeDH bed catalytic

109% PG e it SRR GG 18 RNV v RN GrRef FSpiphic or 3

hours. Hikstatigh of the catalyst and evaporation of methanol gave a residue to which diethyl.

I ne-

ether ngpyrl i aﬁo@éﬂo@egoxytﬁ/ fyﬁﬁﬂ.ﬁ TR k&&h?[d%—drﬂipﬁndo[l 2- -

car afe’as al'e btéwn so
aJpyrim{ lagcos apale progmesolid @gth rge ApdcEabcapéral wppﬂ@s identical to
thecon‘ﬁ_@ﬂﬁwmgnﬂ@ﬁﬁ@t ga.i N Step 5a Step 6: |
(4- Fl uor obenzyl) - 3- hydr oxy- 4- oxo-6, 7, 8, 9- tetrahydro-
4H pyrido[ 1, 2- a] pyri m di ne-2-carboxanm de A sol ution

- Step 6: of * meNH#Eluorobenzyl)-3-hydroxy-4-0x0-6,7,8 9-tetrahydro—4H~pynd0[l 2-

3- hyd&]%}tmﬁalgx% cGetrgdx%m?&t etr ahydr 0-4H pyrido[ 1,
' A solution of methyl 3~hydroxy—4 oxo—6 7.8 9—tetrahydro—4H-pyr1do[1 2-

a]pSrﬁniidine~”—carboxy1ate obtained in Step 3b or Step 5aand 4-ﬂuoro—benzyla1mne (Zeq)in
methanol was stirred and heated to 65°C for 22 h. The solvent was removed under reduced

- pressure and the title product was obtained by preparative RP-HPL.C, using water (0.1 % TFA)
" and acetonitrile (0.1 % TFA) as eluents (column: C18). The pooled product fractions were

lyophilized to afford the title compound as a fluffy white material.

-19-
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o a]PYﬂIaﬂdW?r—ﬁﬂr prdatg, %‘PTQG)OW@F@lﬁﬂdm{brm@dcd@bwmlgero(ime270 %,0.13 - v
~-eq.)in @ﬁkb))n @e@ﬁcﬁl‘oﬁﬁ@ way &Mdﬂ:ﬁr Slq 5 ox% ﬂc?hr Bk r}n){tﬁ’ﬁc\@ﬁs%ﬁled to

30

30 a] pyrim di ne-2-carboxyl ate obtained in Step 3b or
Step 5a and 4-fluoro-benzylamne (2 eq.) in nethanol
was stirred and heated to 65C for 22 h. The sol vent
wowaRseRpved under reduced pressure and the 2003005543
product was obtained by preparative RP-HPLC, using '
water (0.1 % TFA) and acetonitrile (0.1 % TFA) as
el uents (colum: C18). The pool ed product fractions
were |yophilized to afford the title conpound as a
fluffy white materi aI -19 WD 2004/ 1158757
, P (8 Q3/.005543 H NVR (400 MHz, DWVBSO d6) 8: 12.12
H- 4 ﬁ%ﬁ{@wswa D1y 2.12 (8 H)n9-35 {my 1H} 7136 (om 2D 15 (m, 2H), 4.44
m, 2H), 384 ({, =6 2k, 28), 8%0((, J=3614 bk, 260- 17% +
( J)6 F(IZ gat ;13)90 0 =53 42?{_) (&04?1? MS i/z: 318 (M+H)".
EXAVPLE 2 5
N (4- Fl uor obenzyl ) - 3- hydESAMBLEG! phol i n- 4- yI - 4- oxo- 6,
N-(4 mu&oecﬁzgnraﬁycﬁmz dlrhdrphdlded31-3-0x0-6,7,8 9-tetrahydro-4H—pyr1d0[1 2-
p 1:

| .a]pyn]g}ﬁ(?ﬁr_?_car Jes 20 ayrd?ooﬁ?ond%e Aydrochl oride Ste
. Step 13- (benmﬂ}éﬁy(])elmogbomyﬁ%x&@? Em&ﬁw@“m’bmmw{a]pﬁnm dine-2-

a] pyri 0464 @;f - carboxylate To a sol ution of nethyl
~3- hydr oxy 0X0-6, 7, 8, 9-tetrahydro-4H-pyrido[ 1, 2- 10
- a]pyri @ Glsﬂbltlﬂn obmbthy B-diydroxyit-axare .8, Ditdtehirdm--pypde| 1,2-
a]pynﬁﬁdlhélzwﬂoqyﬁ?c (Wﬁﬁnﬁtq(f%mg?yaﬁlpl@ym%hgﬁe%%ﬁd?d benzoic .

he m xture was stirr erature

| anhydli@eh I149e)- d 5F TRRUTSIHAS STHER) ERPTD HABRCTAEER OB 46 br Basanleent was

removad nddd @edueéd ﬁl*é%u?@ﬁlm&&édid&ﬂﬁ& pelitnsRA belwush E&Itﬁe and 0.5 M

s P e B B D BBl EH e e

were weshed wilk BedMivqt HOD, watht agl bridel Thevetganicahdsdowan@riediher sodlum
sulfate EF@L@H %gﬁ) E@rg:%nt\Pﬁgd Q)r drgﬁesg Ylﬁﬁe (Sﬁig{uﬁﬁ] 'i‘?le Egmfpgglgd Was obtained after

concent ryness un

flash chyomasograpipolghvgniretrolsa ethedethyltasetatef, [1:23 las a colorless solid.
‘H~NM@§(MM&T EMSTO((E seby P;ﬁt ﬁﬁj Gt NF@Q*EQ/ Bbldn taaéérf(t 1=6.0 Hz,
TngsH

o 3%4 gﬁé ?ﬁ? (tziflﬁe‘f]ls{?gé){!ﬂn %H}Sl I’MSZI"% 328 (%T_I'g}

= 6.0 Hz, 3.74 (s, 3H), 292(tJ 6.4

__tgp_l%ll?vb tlﬁlyﬁ%g’d g‘ (bgenzgﬂbxﬁ}&-%romo—él-oxo 6 ’?%%—t&traf@dro-ﬁlopyndeo‘fl 2-

- 3- (berdpyﬂlrmd]r)erg-chnbomyiaw 0x0-6, 7, 8, 9-t et rahydr o- 4H pyn

0% erts TR OB T FIGBLAR Bro B 7R S Y Blo Rl -

etrachl ori de-was, stirred er-re for one

. r0Om G FREIRIR, (RGBS M ISTOSply @yiﬁhpéﬁ’démawﬁ 1gmaype under reduced

pressusUMethyl 63 (Uenzostdxf)-9-besrad-40dxo-@n @ 9-bebral few &IH-pYESo[ 1, 2-alpyrimidine-

2carn SR UGG SBETGR cr B SHES BN herlrym ety oo, 11

asapalawﬂlmwzmh] pyri mi di ne- 2-carboxyl ate was obtai ned after

- 1H-NMR 3500 mrzomwr@phys o |(ﬁ§.eﬁﬁ? pely eﬁ CHT, #1688k, 2H)Y5.58 (m, 1H), 4.24

acetate 1)
(m, 1H), 3.77 (s 3H), 3.72 (m IH) 243 2/ 35 (m lH) 2.30-2.05 (m, 3H). MS m/z: 409/407

Q).

Step 3: . _N-(4—_Fluorobenzyl)—S~hydr6xy—9.—morpholin—4—y1~4—oxo-6,7,8,9—tetrahydro~4H- _

pyrido[1,2-a)pyrimidine-2-carboxamide.
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1H NWVR (400 MHz, DVMSO-d6) S: 8.08 (m 21-1), 7.79 (m
1H, 7.63 (m 2H), 5.58 (m 111), 4.24 30 (m 1H),
3.77 (s, 3H), 3.72 (m 1H), 2.43-2.35 (m 1H),

<, 05 (m 3H). M5 miz: 409/407 (M+H) .

’Wozuﬁi—"?%j | uor obenzyl ) - 3- hydr oxy- 9- nor phol i n- 4%§ﬁ9§§%§’%f{("€”3

7,8, 9-tetrahydro-4H
pyrido[ 1, 2-al pyri m di ne-2-carboxam de. -201 WO
2004p68757 PCT/ 6B2003/ 005543 To a sol ution of nmethyl
3- (benzoyl oxy) - 9- br ono- 4- oxo- 6, 7, 8, 9-t et r ahydr o- 4H
pyrido[ 1, 2-a] pyri m di ne-2-carboxylate in DMF was added
mor ph'bé i nelufi8n efmpthahdt(bdneoyibxy)ed- Bronma&osdmt’?f & Q—tafrahydro~4H-

pcol S5 GRGESoll Lont S B8 Wb Y S i

- was stingdef Fapm tempsraturtiier . Tlie solmewrtrvas remaveddinslentedeckd pressure and the

residue WE§ Banled vl Jil\%@nérp?tﬁ?lggﬁ% %Itua%‘t:ehrgag w@ggléso‘we?ihlﬂqg&ﬁa&rl‘ % _fluoro-

the m xture was vent

benzylarggne (3 egnufirs adtstrad theminure Wrsedisd donhihuhes5%: gBrsolvent was
removed\@adep pidute e!%)llremn@ﬁﬁé Blodu& v‘}-’ﬁ guRied by %fe?)gratl‘{)@w PP Clusing

water (00{0 %) ﬁ#)arll% act et 20 t({}gﬁ él'é:ﬁﬁ,ag T{E’é\) q. @}@ ‘WR§ pooled product

fractiond weelyéphilesd and redédolved inv € HQO. The sllent Wae réiRbwednindéPfeduced

s USR5 LEOHSEE) ORI S LFRI o

of N- (4"ﬂWﬂb@1$WBf3 -awsirexyl-9-nferpliolin-4-yl-4-0x0-6,7,8,9-tetrahydro-4H-pyridof1,2-

: a]pynnan{eé'i l:&ettﬁégiﬁ%gégﬂsl Y ‘f;‘i 123, IRERap! i n- 4-yl - 4- 0x0-6, 7
IH‘NM‘%?“&&?M%P Sod¥ b %am a£039§9| L IO T MDY, 7 bt Ggm, 2D, 7.16

(m, - 2FD)Maissr il 1), atbmwlao( @803z, 1035@@@&5)41@ 3503865 ((ﬁ) SH obscured by

water mgyna]féﬁ 3? #\0152(%} (?i‘g %@9 ilrﬁa)o( Pé 8. "?Zﬁfp?’((ﬁi I%]-b

4.10-3.85 (m 414), 3.60-3.05 (m 5H obscured by
vvater S|gnal) 2. 35-2. EAMIPIZH 2.03-1.80 (m 2H).

Sies 9’“?‘5} g %@@%@@#ﬁmﬁ% TR YY) 3hYSE N OA0-6.7.8.9-
tetrahyd:t){-él]fbgpméo{i YHlp@itidinesd-garbonxnids (73 8, 9- : o
step1: Letr %{i%fﬂfr ﬁﬁ @e@ﬁ}l)’anﬁn@]l%&&%k%”&o% ‘i%@%ﬁ%ﬂ;‘f‘cﬂn-m-

9 [b@ﬁ&%[é@ﬁ]awmmwpm@omted»w:mhbmdee 7,8, 9-tetrah

ydr ot stidfed BYkatie® bilthd bad Y Gkl Mive (fne%ﬁﬁ @r(IB@ﬂgﬁUg?c;x‘ir) -9-bromo-4-

0x0-6,7 %é?erl\rpixyl Orilgmgq[?gsé]lg{gﬁg;gyﬁ%%m I on . tlgt;med in Example 2, Step

. 2) in anhpdouddimdihformtimnideydiseddbl Mdrﬂ?[—ﬂhrﬁetﬁid@h‘ﬁﬂdm EgheTRe flxtore

was stlrrécp L%}J gt é&%@%ﬁg&g | %%@%%S@St zgﬁ):l 2 I%I)prm diethyl ether were

added. T1N= mxtg;nl was-stiset forsinite, the feme) pradipitaw whufiltercd@$f and washed

with dletﬁil'éélﬁe? glr“]l%‘}frec?\w}é_ag wal dfgg U%{i ﬁ%k@oﬁaﬁﬁ}egﬁégﬁgghg E&}ﬁh%n was

o Concenﬁﬁw&tqﬂ@%agﬂéftruwc}t@ad PISFSUBE. ﬁth: titlergredef prpdueat optairsidmistagade yellow
- oil, whlcﬂ\@ﬁntﬁinle&l g exbesd bt M@nm%%thﬂﬁrﬁe q’l'y&toeﬁflbnﬁé hﬁe{s usgg %v;thout

itate was dissol'ved i n anhyd rous met hanol
further P‘F‘#e EPutl on was _
MS m/z: 344 (M+H)™.

Step 2: Methyl 3-hydroxy-9-(methylamino)-4-0x0-6,7,8 9—tetrahydro-4I—I~pyndo[l 2~
* . ajpyrimidine-2-carboxylate :
A solution of crude obtained in Step 1 in methanol-, containing palladium on
charcoal (10 % w/w) was stirred under hydrogen at atmospheric pressure for 3 h. The catalyst

21-
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concentrated to dryness under reduced pressure. The
title crude product obtained as a pale yellow oil,
whi ch contai ned an excess of N-benzyl-N et hyl am ne
oride, was used without further purjfj ' e
WO %Egig)é\%‘%h'} 344 (MkH) +. Step 2: ﬁéf/&ﬁ%ﬂ%(mu .
Met hyl 3- hydr oxy- 9- (net hyl am no) - 4- oxo-6, 7, 8, 9-t et r ahyd
ro-4H pyrido[ 1, 2- a] pyrim di ne-2-carboxyl ate A
solution of crude obtained in Step | in nethanol,
contai ni ng palladiumon 35 charcoal (10 % ww) was
stirred under hydrogen at atnospheric pressure for 3
was filiered nf apd e sadution2gas\WON26M4fed38 HEheRARIERRA0&/0REEER:. The residue
[
was m‘ﬁﬁﬁtefi v%ﬁk?&@ﬂilypétﬁ%}ﬁg e%;%g ?nécz g%érjﬁe hﬁ%éﬁ ﬁ%ﬁé&&%ﬁﬁ B & r%(%he crude

dryness unde
produgtap MP%Q\@ 8ok, trhiehi wasnyseddn themext step mtb@utefmha:muaﬂcauon
MS mAngs4 (Mi-phy-vacuum to afford the crude .product as a
yel low solid, which was used in the next step w t hout
further purlflcatlon MS mz: 254 (MtH)+. 5 Step 3:
Step 3N- (4- memmdz)/ﬁ@rmm 9-(BethyREdN)AbLOE 78,9 X8rfydro-4 H-

Z g 2]'153@-} ﬂ%‘di@“;mgﬁ'gb%%ﬁ‘{”ﬁ'@“% a solution of the

crude ‘Bba adlntdn pfthSraple2btamedriy Stept himndry methaaobodechdded an

' excess%’f Ceo}%urfer Thi Qc}ﬂré?rg]\ﬁg rer;w@ qﬂldgrﬁfgh%é@ﬁ%éésg%rc 20 tﬁje%ﬂlglﬁer high

ressure en un

‘ vacuurg1 Tlg,e q1bgzicgpgge Wwas digsadvesd m@@hydfomqmy@amugtndétﬂmnmbemdblmne was
‘added &.1 bdf Y- RERAE WS shBS Aftteddddo 150@@ ov‘éﬁu%ht %ﬁ@r cooling to room

tirred and heated to 60 over

* temperRsHoSgHER YR STIPYA deE FsleH BRessore (o Sof s dggated with
. dlcthy]reelm\aedi lafnoieter high vaeshmp f@SISusiR. TREGtIE Bide @ﬁ)da@ﬁwas obtained as a

- yelloW 85 i %ﬁ%ﬁ go?@%:‘ﬁ I(lj é,%t%y ?f ﬁf flggr:gr%gagylbﬁ%{mg{] 5 gnd was used -

thhoubﬁxrﬁnenpmﬁ@nan yeI | ow solid, which contained an excess
Msm_lg-f344r<&dlmy“0 benzyl am ne (ca. 3.5 eq.) and was used 15
~ w thout further purlflcatlon M5 il z: 347(MH—I)+
Step 4:
Step 4 (+{J OZ (9} D([ Emyiaﬁﬁhaﬁméﬂyﬁ]%wﬂyi)&%%yw@ﬂhﬂ&bb&kzsfﬂ 3.
hydr ojvﬁﬁ”% '%0-9 78 Stehydnyt-syddelb frelapimiding sgrboypmide
i di ne-Td xenltmioredfiotede &ﬁ:p'ﬁﬁnaosﬁiﬂéﬂlxﬂﬂtepﬁ af /09 mixture of

et BB 281 160502 8 e .

- €q.). Thwmtmtml stiued atroypinterhpeyatunkefof 46 8. TeomixturEheasrdontentrmted under

' teduced BiosSird Eﬁ@ﬁle}}odg@?gg?ﬂgﬁf (Pd{'ﬁ Oga%tlvl:q{]h gpliee F@hn)é%'i& 01%

was concentr pressure and

 TFA) apd aarienitlg 0.1 b TFAd@s Blyl%tﬁ &sdwmani GES)RPhe-poated proidng fractions were

25

30

1y0ph11maw aff@kdkhAitd Epiind RGSTER, El‘igﬂtf‘y Ifuﬁk thaféidfA) as
"H-NMEL P Pk Bt o %835 s 10 P8 ?5 REBAYSE (" 38h! 285 (m, 28, .98

(m, 1H), 4.56 (m, 2H), 4.36 (m, 1H), 3.62 (m, 1H),284(s 6H), 2.57 (s, 3H), 2.38-1.85 (m, 4H).

BC.NMR (100 MHz, CDCL) §: 167.53, 162. 33,160.11, 157. 74, 145.76 144.11, 132.70, 128. &9,
128.81, 124.82, 114.60, 114.39, 58.06, 42.93, 41.53, 37.00, 29.03, 23.89, 20. 09 '
MS m/z: 454 (M+H)". '

EXAMPLE 4 -
(+-)-N'-2-{[(4- Fluorobenzyl)mnno]carbonyl} 3-hydroxy-4-0x0-6,7,8,9-tetrahydro-4H-

pyrido{1,2-a]pyrimidin-9-yl)-N* NN -trimethylethanediamide

22
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15

25 lyophilized to afford the title conpound as a

fluffy, slightly pink material. 1H NVR (300 MHz, CDC13)

8: 11.95 (s, 1H), 9.13 (m 111), 7.38 (m 2(1-1), 7.04
4.98 m 1H), 4.56 (m 2H), 4.36 (m 111),

. Woén]é‘?“(ﬁﬁ 2.(84 (?? 6H) 2.(57 (s, 3H), 2.P$3/GBHY005543

(m 4H). C— NVR (100 MHz, CDC13) 8: 167.53, 162.55,

160. 11, 15734, 145.76 144.11; 132.70, 128.89, 128. 81,

124.82, 114.60, 114.39, 58.06, 42.93, 41.53, 37.00,

29.03, 23.89, 20.09. 30 M5 in/z: 454 (MtH) +. EXAVPLE 4

(+/-)-N-(2-{[ (4-Fl uorobenzyl )am no] car bonyl } - 3- hydr ox

" Step 1 y 4 oxEHG:N - @, 94~ E‘Ilfoﬁiibedtﬁfih‘mmﬁyzﬁﬂbdﬁyl[} -3- hydroxy—-’-l—oxo—ﬁ 7,8,0-

"o v SR bt RV AN R e ahediamiae

[ (4- Fl Ton oleersdliton ofodrode He(ﬂyﬂt}orﬁ)chyyi}~69¢wdﬁ07@>@(1ﬁetﬁy18nnno)—4-

o673 RN A Y LA BB kst v

Exam;gg ’30$th g} in dlch}oromcthane were added 6 eq. of triethylamine and 6 eq. of methyl

 chlorobkdafethle UDRORBREN Wastiedlap Xobny iRt 353 7R) mé solvexét was removed

ahydr o- 4H pyri do[ 1, 2- a] pyrJ m di ne-
ander RG5E ARt 2P MR vtk Rl IschrclvHos e irpsihtagiine (2 M) in
tetrahy8tofprag) Thdlnﬂdt@t@vﬁscsﬁﬁbﬂ ans7wey svepfiiad M@ @oolg fo room temperature,

e st S A5 B0 Sl e RS S priv

- HPLC twsengswitoe(@t] %aBEA paral/adtonitribke(0. Ir%dmz\e)ohsmﬂwCehmﬁﬂ C18). The

ol BSOS e A, ) AL iy s
maten%'gh%[’ﬁofi‘l*‘é dvag @ mixtiare 6f eptaungtstby MMRer cooling to room

- "H-NMIE (4to M HE BMSO-36) S01/eNts, BRs)! BN HiY eyﬂf&ﬂt@@ﬁ) 8.74 (m,

0200, BIBSA 0, 200 B i D ok B 24 613,00

lH) 3. 68-3]53’@Iﬁﬁpamevﬁiaﬂéby Sva(dr@igmﬁ‘r), 2.83.8)75 (D 9H)PR.AFAR0 (m, 4H). *C-

Mo AR SISELANE 8959 Lm0 o

157. 50p1 140.2%, 1a16ni8xtléﬁ.§60f45r4ﬁ dgedd, 129 4VR29.35 NIVEDY, 409.00, 125. 17,

R 125.05 '\’HZS 0@&’?@8?)@7 4?7 5%352053 (3 %ﬁ'ﬁk@%@% 3%92(, 9’9%5%32 36, 28.19,

25

- 30

35

23.88, %2%1% 7@? 5.17 (m 081) 4.63-4.35 (m
MS /2. A MA)L3- 4. oo in, 15 11), 3.65-3.53 (m - in part
overlaid by wat er signal), 2.95-2.75 (m 9H), .
2.15-1.80 (m 4H). 13C NI\/R 100 MHz, DWVBO- d6) 8:
167.87, 167.73, 165.92, 364 51, 164. 30,

(+)-N'- @2{(@1u&ﬁ5&n@ﬁ)amﬂ15?caﬂﬂmﬂ-}5§- Lé;mx%ﬂ%%?ﬁ 7384§1te¥1?ahydro4ﬁ-

pycidol} 5:1ggmies v ol fimeiiacincdinides, ‘oo 47

Step 1:53. 60 (#3-Hykirddy-3AnRthokIc@5o0H)-R2m SRy R2- oﬁé71\3¥(13'§1,1 -phenylethyl}-
28 19 6 7 @L%%PE&@—&% pyh%bﬁ72-ajlp%fn%gdlng§)-amwxsllorﬁli./lllzl tnﬁuoroacetate '
( +) N’Ib(azl% Paturs (1Y orancthanad and vhtearbeifIC), cnthipareilys)-1-

phenylélhﬂétﬁnﬁ (45%q9 WA 4aBY BfdndHiErivative methyl 3-(benzoyloxy)-9-bromo-4-oxo-

6,7,8,9- tetrahydro—4H—pyndo[1 2-a]pynnnd1ne—2—carboxy1ate (synthesized as reported in

' Example 2, Step 2) (1.0 eq.). The mixture was stirred vigorously for 1.5 h at —30 °C. The

cooling bath was removed and stirring was continued for 1 h.at room temperature. The pH was
-adjusted to ca. 5 with acetic acid before 37 % aqueous formaldehyde (115 €q.) and sodium

- cyanoborohydride (3.25 eq.) were added. After stirring at room temperature for 20 min. the
+ volume was reduced to ca. 1/4 under reduced pressure. A formed white precipitate was filtered
- off and the filtrate was acidified to pH 2-3 with trifluoroacetic acid. The solution was applied on
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pyrido[1,2-a]pyrimdin-9-yl)-N ,N,N2-trinethyl ethaned
iam de 25 Step 1:
(+) 3- Hydr oxy- 2- (net hoxycar bonyl ) - N- net hyl - 4- oxo- N-[ (1S
wo rookopdrenyl ethyl ] - 6,7, 8, 9-tetrahydro-4H pyri =
1,2-a]pyrimdin-9-ammoniumtrifluoroacetate @?E/Gams;(:nsgmams )
m xture (v/v) of nethanol and water at -30C,
containing (1S)-1 phenylethylamne (4.5 eq.) was added
brono derivative methyl 3-(benzoyl oxy) - 9-bronp- 4- oxo-
6 7,8,9- tetrahydro 4H pyri do[ 1, 2- a]pyrirridi ne- 2- car box
%s%nt hesj Ss. reported in 30 Exa e 2, Step
cation 55 hatiet S SRS (Y SEIA0 A RS QNEY FEH TH: Gkt cpotigees washed

with mktHanbibdnd-tBO cfide 'ﬁhﬁiucﬂg@é élﬁ&fli RatHy M‘&nﬁﬁ?ﬁ\iﬁ Qne’l‘lti%ol The pooled
rrin nued for room tenper at ur e.

elucntsn&:%re cgn%al\ga %eg&]) ﬁ@?’lgﬁﬁ yngeg redu rFﬁugcaélfiltl&e f (esisle yyag dissolved

in metl?zﬁ‘lo%raiqnmmmhzéd)wnh tudirordecefid acif. Aftenremiodalsgdhdlgblvent an oily residue

was oSEHARL TRE SO Aft o BB th 1LLE AATE Lepn L ALSLLL LG, R

omte

: HPLCTP@@@@@U)W(QSE@“ C3) elnerts wated (@ & de TP sacewnithlef (OrINBATFA). The

major Isl\lﬁﬁt&%ld%h%? s eREST Ychid §k ‘igd %ﬁer‘lyﬂﬁ{lhﬁpﬁn WSige compound was

te was acidified to pH uor oace
Obtam"éiﬁsd‘s(ﬁﬁﬁgyﬁ’mlﬁpl 8n was applied on -23 WD 2004/ 058757

'H-NMICH00B08 3p i ds) & A153q8:, 05 Bsman &%), 7.2935, ﬂtﬂ%&s (m, 1H),

438 ({30 23RN ELUE S0 1o 631 BaES 43 o 330, 1.70-

1.60 (oM Db AP &d. Frometin ¥l . The pool ed eluents were

: MS nug.%lgg?m_,_}@&ed to dryness under reduced pressure and the

0i'Ty ‘resi'due was dissolved in nethanol and
neutralized with trifluoroacetic acid. After renoval

‘ f the. |
SR 2D Ul Prs?‘ e SR SRS A5 P8 tmg’%ydd"'w"
by pr é’b’ﬂ |’ Wmﬂpt%a‘ﬁm@¥%mﬂ1@ﬁ0%cé@imnn C18)

el uentsssolatien oﬂ(@-)ih%r’éﬁ{y\ﬁr(n@ﬁﬁi Gérbéth)}lﬁN(rﬁetiiyl%: EE&)N-[GS) 1-

phensid 617 9 o SRR I BB o S e i
-methambpantnmhapalhldsm ghthareil (0 %o wire) wad;-lstNM{i L(rﬁﬁﬁ)h Miagen at

atmospﬂ%’_lgd ﬁﬂegls%lréj %ﬁ‘té?bf%ﬂft %&%ﬂtele(i é?f a(n? thes ﬁﬁior{yyﬂn?s‘? ccgnnlantl ated to
drynessainger )@gucqgi_gressgregg afterd 1h titlocorgpaquad Bt slightl9 pink SR
'H-NMR(M08 MHz 1cB0D 550, 4(1 %)4 14-(A11f 3.957€; ) 3.01dhm), 2.86 s,

3H), 2%@@12{%8%%91 n%?% éﬁy(lﬂa IfDnet hyl - 4- ox0-6, 7, 8

MS m/z: 954 &-dDY.dr o- 4H 15 pyrl do[ 1, 2- a] pyri m di n- 9-amoni um

frifluoroacetate A solution of
(+) 3- hydr pxy- 2- (met hoxycar bonyl ) - N- et hyl - 4=ox0- N-[ (15

Step3:)-1- (#-N (2 {((4—Fluor0bcnzy1)a1mno]carbonyl} -3-hydroxy-4-o0x0-6,7,8,9-

 Grenyttayin- byl £ AR oD RO P b h i Bamice
cont aPniORgigIel (MWm*Yc%ﬁﬂ@b@*ycelbOnw -Numgshyhdsoxo-6,7,8,9- -
tetrahycﬁ'bMIH pyhdtﬂqi Qf-a]B ﬁ-@—ﬁhnoﬁhﬁﬁ%@ﬁ%fda@etﬁ’t@eﬁ 31 Bél{zglamme

an

(22.cq 3 Bt 0/ &) Bomethba s Giges mokarato S9cEutor & b The

* solventtwas adrhoved ritler vicubig zﬁﬂl’fh@iﬂsﬁiua&/a@ ddsbi¥Bd iﬂ/a:ﬂn'yﬂfou@' .
- dichloromethane. Methyl chiorooxoacetate (5 eq.) and triethylamine (5 cq.) were added and the

mixture was stirred at room temperature for 50 min. The solvent was removed under reduced

- pressure and the residue was dissolved in a 2 M solution of dimethylamine in tetrahydirofuran.
-~ The mixture was stirred at 57 °C overnight. After cooling to room temperature the solvent was

removed under reduced pressure and the product was isolated by preparative RP-HPLC, using
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1H NVR (400 MHz, CD3OD) S: 4.41 (m 111), 4.14 (m
111), 3.99 (s, 311), 3.91 (m 111), 2.86 (s, 3H),
2.50 (m 1H), 2.26 (m 111), 2.08 (m 1H), 1.86 (m

m 254 (M+H) + 25 St 3:
* wo%‘_%m?\li,\{%Z [Z[(4 Fl l(JorngenzyI )a?npno]car bonyl] -PLHGBgRY0ss43

4- oxo-6, 7, 8,9- tetrahydro-4H pyri do]
1,2-a]pyrimdin-9-yl)-N1, N2, N2-tri net hyl ethanedl am de

A solution of (-)-3-Hydroxy-2-(nmethoxycarbonyl)
N- et hyl - 4- oxo0-6,7, 8,9
t etrahydr o- 4H pyri do[l 2-a] pyri m di n-9- ammoni um
water (0.1 % B &80 ave acettanitrte (. L&r TFApazslhand (wlun(nz sy th)s paméd product

fract:u:{I S ax%té% Wogﬂ%zgg%{o]afﬁ;r@ CIRQ ti g%@%aﬂ%] flu wh1 e' Ililr 6%38%94 4 %).
under Ve Gompesd wasdisselved ie eﬂwbcetmémpbamj (3 A5 (v/v) mixture) and

left stﬁﬂmgcﬁt%&n(ﬂérﬁ :%%} ﬂﬁ‘ﬁﬁa By regﬁﬂt% ﬁgﬁpﬁg ?érﬁfeﬂ prébipitate was

ﬂ&x‘% and tr lngm ne
taken it dappentied widey HC%PI?S@B% and e residye was biophidized from
water/Addeeorit v endfford enditivpuRditlép#edudt @@lﬂ)g@%(efér Sé‘t&‘rﬁlﬁecﬁﬁdehlral HPLC

Chia RS MR 0% TPASE ) 30 S s denicl

thecompoun@dbsanbﬁiﬁn(ﬁmmlem $gp LAfter cooling to room
[o]?%, LETRES 83 Y6 4 ?%;,j%pémg;bg)(was 35 renpved under reduced

pressure at was i sol ated by preparative

RP- HPLC, usi ng 24 WO 2004/ 058757 PCT/ GB2003/ 005543

water (0.1 %TFA) and acgkam jﬂ"][,]ﬁge (0.1 % TFA) - as
ool ed product fractions

34 E Subiberatiomies lirber) By PprE OB hbE 5 20. 5

hexah;fdro{fﬁijnidb[ltieaIﬁé[ﬁﬁ-llelle RN -tdmBhyleliR@cafRRuUNd. was

di ssol n et acetat e/ h pt an
 mixture ?dtétlﬁdco’?pe 3 RIAPATY a?f’c?fgﬁi%tf’éﬁfééé’?ﬂ egpghee described in
EXAMRIJ 4,duifls theThlowingenriatianst from the formed precipitate
was S5 taken off, concentrated under reduced pressur'e-

and the residue was lgyophl lized from
Step Lat er / xRengHiorylapepand-istiner d enanti opure title product

e. e. 10ﬂer9’-‘6@tyﬁ(beﬂ@}l§i£91(ﬁ%§m% efriL %&?Jﬂ%ﬁ syftbdiAdBliowing the

n-Hex/’l
pr OCCdEfﬁé’éP?'giﬂé‘d %3%}3&819@ der Slepdajstgiing tram qbromokexasemigdohyas
dissolvde &ica sdreditddrsolibolf 813 .in BIGH ahd (bl was3818& 1 46@nmutes.

Nitroga%g\gg% ‘}"H’é’?‘% gﬁ:%} )9%}%1 %F)?A ﬁﬁ%l(m exc?ess ’f‘he s{olvent was removed

~ under rpd@ed paigsstay-and theoresiigs, ihs%ol%dﬁ] 1,4-dioxane, was treated with triethylamine .

Y o
o adju X PEE R 0, S TR hnd s e compgund copseming apieyegs of
triethylagmaping ¢ dﬁ p@cbgthglcﬁ-ﬁ(bg i;my@mmo]hwatwtﬁ Wwastused without further

5 punﬁcaﬁﬂuemié%nﬁ@ﬁ@dllsﬁﬁﬁle'\ﬁhs ghgﬁé%ﬁypp%aﬁauv\éﬂﬂﬂ‘mﬂé using water (0.1%

: fql .ow.n ns
TFA) 8 ﬂl}lﬁ X@)l%at%‘g}]asflﬁxqﬁtcﬁ@olumn Cis). The pooled product fractions were

lyophxliﬁxedt but_yl (benzyl oxy) - (5- cyanopentyl ) - carbamate -
H-NMES$0b A, 28fhscRb), 3006851650 (s, 1H), 8.81 (s, 1ED), 7.61-7.52 (m, 20, 7.48-

- 7.38 (m, 3H); 503(8 2H), 4.02-3.93 (m, H) 2.70- 259(m 2H) 1.69- 154(m 6H)

MS m/z; 219 (M-i_-H) .

Step 2: (+/-)-N-(2~{[(4-Fiuorobenzylamino]carbonyl }-3-hydroxy-4-ox0-4-6,7,8.9,10-

hexahydropyrimido[1, 2-a]azepmu10—yl) N.N.N -tnmethylethanedramlde
To a stirred solution of crude N—(4-ﬂuorobenzyl)—3—hydroxy— 10—(methy1anuno)-4-
0%x0-4,6,7,8,9,10- -hexahydropyrimidof1,2- a]azepme—.,-carbc_)xatmde_ (synthesmed_ starting from 1-

25.
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| Step Iyr oducPimeihyli (C8)-2lbdeipan-Dyhdaeaninodo:BokfL- Gediomé mgl dimethyl

procedure described in EXAMPLE 1- S" |a starting from
6- bronphexanenitrile) was 20 dissolved in a saturated
solutiron of HO in EtOH and the mi xture was stirred
W@ gp4A58737 nut es. Nltrogen was bubbl ed into thﬁCUGBﬂmymﬁiu X
solution to renove HO in excess. The sol vent was
renoved under reduced pressure and the residue,
di ssolved in 1, 4-di oxane, was treated with
triethylamne to adjust pH at 10. Ethanol was renoved
and the title conpound contalnlng an excess of

_(beﬂ BRI R R YA s Tree-Tu b in e anelaeous f mrambered serie

Er3|~f end uhdicmhmlmﬁhﬂnptwatahdcbdrﬁﬁqe ofvaiztipdaninee® e§yf potassium
(dxmﬁ:{%%%@?@x‘%agg /E:'?&',Lgfl %-d@‘f %ﬁp&éﬁ’ogﬁ@ﬁ@?car{m@umd@

hydrochlorida apd & lfélt O’H hﬁdfpwnmtnezoltr e nixure was ‘stitrdi/B room

températdee deEaighiIMBRE SSivent YA reBoved: lﬁgel(éduéeﬁ)pé%ém%é ggh residue was

7.61- 7.48 .
partl%qged betwesn @th@éa %;{%e @1131) M ag). ¥15:151 tg@aqlﬁpusﬂ@fe W3S g}gtrq;teghthh ethyl
acetaterand @) conBinddorgariz phz%&QwéM#h‘Deﬂ ovét @ivdn sulfate, ﬁltcred and
concdffhist 0 RSl RLRDRNZ) ST DALERL RN . SN Ok papr .
using waperdPd 7 FiFA) 10d yectontirile (M % TEAR hwloedth credatvant U8). The pooled
PR P NI B chcomep g e gl e
pro “65(’6 a4m6t“?e | TptaggRrh B X% pyrimdo[|, 2-a] azepi ne- 2-car L/
NI @O e, SyMses; | 360K 58 thzm fo.0m), 1. 935%Bs, YO, 9.30 (bs, 0.98D),

.45 @8@;‘4@%%;@%’ ?333%341%25? 82039 64 15 5o S5 Bty 7.15 ., T =

9.0 Hus2H), 5455185 (an &L 90 4.94 GddEEbBS, 807 HeS i 6H), 4(@!4\?@(51 9.11), 4.57-4.43

(m, 2@ a0 4@11;{% g!é Cﬂzﬁi ‘b‘%hgg? AR G?nadjijﬁ? 33059(% 08, 292 5. 2. 7H), 2.90

(s, 5. 4(&)» #81 (ﬁyﬂéﬁDnbY@(m@ﬁ&Beﬂdﬁd TRAng, 58%), 1.61-1.27 (m, 1H).

MS m}@@@g (M[mg«‘hyl am nopropyl ) - 3-et hyl car bodi i m de
hydrochl oride and 2.2 eq. of 1-hydroxybenzotri azole.

The mixture was stirred at room5 tenperature.

over ni ght. The sol vent weg ANgppred under reduced
partitioned between

si due
C-N "g ﬁ?f? Hﬁ‘ﬁ’é’ e )ﬁ'ﬁ‘ﬂ’(’i cagpony! }%dm?ﬁ'é‘ -RefrdO/sS.Briflse was
hexahgdmbpﬁuan[lua—tz]azepxhyllo-ylwa\l‘enﬂzem ldfigneambiimed organic
. phases were dried over sodiumsulfate, filtered and
concentrated to dryness under vacuum:  The title

iz

o ten Tt teagmi bbby fdodd TP 20
were | ’3‘6 pATIPEREen Pf)azﬁt’%?dm@ eEime in| aseivoiipbuhl eqsofadimethyl

acetylédedfcﬁlkboxj&bﬂetvﬁarm&rdl d#b wﬂ;—@ GndeE Vsﬁﬁ'ﬁ/n%’ihé nﬁxtﬁl‘e}(&/% &u‘xﬁd at room
DVBO- d6, 300K

o Theg
tempega uriﬁzlghoc% 0V ff wasiyrrgye rgedyicesl pragsugy tq pdord a mixture 8/1
of dinetgLQE)-2- [$az¢§at(~ﬂty,hd&ehﬂlﬁﬂo)oiy]38t {-dfledidate afd aﬁmetﬁyIE(ZZV—Z {(azepan-

: z_ylldéneélé}%l)%}]ﬁ% f‘%ﬁdg)%tféis g 3§§b\(vrﬂ115 (;f‘_clglief%r clim%éfe?wie&ﬂz compounds

a smalj amgunt of-&he crudyHyas purgigd by poegamtive REPLE, HFing widerl(.1% TFA) and
acetonitile @14 TEAR) 8 elubtls (c])lurm% éi' 8) 1'§hé;§o o 191%)@[1*1 t?acégg%wél% lyophilized.

homelgﬁ“ﬂoNﬂli%oomlz ]gMSOudﬁ 300K) 5: 7.08 (bs 1H), 563 (s, 1H), 3.77 (s, 3H),
3.59 (s, 3H), 3.19-3.11 {m, 2H), 2.29-2.21 (m, 2H), 1.66-1.42 (m, 6H).

o ‘3(: -NMR (125 MHz, DMso-d6 300 K) &: 166 20, 162.81, 161.90, 161. 61, 92.38, 52.42,50.92,

35

42.28, 29.84, 29.32, 28.81, 25.40.
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(s, 5.411), 2.81 (s, 0.311), 2.76 (s, 0.311),
2.19-1.78 (m 511), 1.41-1.27 (m 111). M5S mz: 460
(MrH) +. EXAMPLE 7 20 (-)-N-(2- {

_wo 2dolAisgzi-uor obenzyl ) am no] car bonyl -

33 hydr oxy- 4- oxo- 4, 6, 7, 8, 9, 10- hexahydropy’?cfwcgz‘[wmh‘”
1, 2-a] azepi n-10-y1) - NX N-trl nmet hyl et hanedi am de Step
1. Dinet hyl
(2E) - 2-[ (azepan- 2-yl i deneam no) oxy] but - 2- enedi oat e and
di met hyl
azepan- 2-yl i deneanri no) oxy] but - 2- enedi oat e
MS m/z é%rgv-[éhéuspena on of azepan-2-one oxine in

Isomer zeéwmmr(mbcem{zlmmsoﬁs dbo®s: Ryde d(b%rrlg-I)WS 63 (s, 1), 3.74 (s, 3H), 3.61

( 35, 3_‘{3:{ ¥ lﬁg’“déﬁﬁ&%%x?bg rgt%’jfgﬁ(fﬁt om t enperature

PC-NMRo (125 MHazy DMBOed6, GO0 5:965.01€ [63/@d 160ds[ 15zeﬂpq©<i 09, 52.32,

S xture 8/1 of dineth yl
51.05, Zﬁ g@ zep%%dﬁ}@eneam no) oxy] but - 2- ened| oate and

MSm/Zd My )(22) 2-[ (azepan-
2-yl i deneam no) oxy] but - 2- enedi oate as a yellow oil. To
better characterize the title conpounds 30 a snal |
Step 2: armunMeg'ﬁ’ @ﬁédféﬁﬁﬂ@mﬁﬁuﬁﬁﬂDéﬁxwdmwpandb[l\/ba]azepme—?-
RP HRlaboxyRikeng water (0. 1% TFA) and acetonitrile (0.
%T A). as e ent s Ecol um Cis). The pool ed product

f r act SRRt dimethyd, Qﬁ)zeﬁazemg&ﬁém@mﬂﬂ ut@eenedioate and
dimethyM&7)- 2%&62— yBO&€hmno)éx Bu(—@%nccﬂéal.é in tiB /1 $vas &dikddlved in o-

xylene aﬁ?z%fhé(gd Zé%%)lgrlﬁ tﬁﬁ ﬂl)vgnﬂlw%%re OX'id Wﬁer Geél,:gg] pEesyRpnd the residue,
dlSSOlVﬂ(ilQ sthyi-scctapl/BaEs eperacBBowih aSatudabal @0ytichoar, Nﬂ[iC(D@ in B8ter. The pH

ot s 58 s e 9 S0 LB BBl e

‘with dic rcznetbapf Thapganic phagesy asaltietiovangRd{uro Guiphiate ADNEOacHEIrated.
TH-NMB (6) VB, 16615028, 3G(HK) 651@32 (s ,111}'4119-43167@(2@ %'E%@H@ 2.95-

| 311 24-3. 16
2.78 (milf@sizéizﬁl(ﬁ})@@ﬂ 136 R (125 M—Iz ‘DVBO-d6, 300 K)

*C-NMB:(1aB5IHY] PMS3-d9, 300K 5: 465.795¢58154, 14941 0243.62.138, 61, §7 04, 43.02,

ep 2: Met hyl

y 4- 0xo0- 4, 6 7,8,9, 10- hexahydropynmdo[l 2-ala
zepl ne 2- car boxyl ate 10 A m xture of di nethyl
(2 }'(azepan -yl i deneani no) oxy] but - 2- enedi oat e and
Step 3: rretb‘ﬁfiﬁ y1 3-(benzoyloxy)-4-0x0-4,6,7.8, ,10«hexahydropyr1nud0[1 2—a]azepme-?-

(22).<@bbkyaepan- 2- yI I deneam no) oxy] but - 2-enedi oat ein
o- xylene and refl ux

/
B o B O D B e rimido[1,2-

MS m/z

35,75, 2@3 ,944 4g§ 29.93, 29.31, 28.45, 25.14. M5 n7/z:
A

dlazeping2emshaxglatenid pytidine esdndoie; anh ksl \Jﬂﬁi] ) dhded MIZ?B%&I& of

L e R

- solvent vg@ggpo@da@gﬁmdwmssw andribee tekidlue phntitionad hetsveen -

dichloro¥thb@RCnAd M aq. HCL. The aqueous phase was extracted with dichloromethane and

" the combined organic phases were washed with 1 M aq. HCI and brine. The organic phase was
dried over sodium sulfate, filtered and concentrated to dryness under vacuum. Title compound

was obtained after flash chromatography (eluents petroleum ether/ethyl acetate, 6: 4) as a brown

e 'sohd

H-NMR (400 MHz, DMSO-d6 3OOK)5 8.07 (dd, ¥ =8.6, 1.3 Hz, 2H),778(t,J 1.5 Hz, 1H),

- 7.62-(t, ¥=17.9 Hz, 2H), 4. 31-4.29 (m, 2H), 3.74 (s, 3H), 3.06-3.04 (m, 2H), 1.82-1.65 (m, 6H).
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15 with dichl oronet hane. The organi c phase was dried

over sodium sul phate and concentrated. 'H NVR (400

MHz, DMSO-d6, 300 K) S: 10.12 (s, 111), 4.29-4.16 (m
wabkdoods89 (s, 3H), 2.95- 2.78 (m 211), 1.79- ss.

61). 13C NVR (100 Mz, DVBO d6, 300K) 5: 165. 7%?4’12“(2%"""“3‘

'158. 54, 153.41, 143.55, 126.61, 52.04, 43.02, 35.75;

28.76, 26.94, 24.58. 20 M5s mz: 239 (MtH)+. Step 3

Met hyl

3- (benzoyl oxy) - 4- oxo 4 6,7,8,9, 10- hexahydr opyri m doJ[ 1,

|late To a solution of nethyl
FC- @@@5%‘95@@&9 @0 801651 d R ARY HaFefi LT ab{mozz.sv 285.23,
134. 1), 42268 NE28B6¢ an’psg,yﬁ?mee 4BN3PY. @ﬂlz@ew, bgazoixce@nhydri de

d a catal ytic anmount of
MS é’%‘l‘réétﬁ@/% nopyri di ne were added. The m xture was
stirred at roomtenperature for 3 h. The sol vent was

O s e R TOTE R R T —_

The aqudapinsiisarbamdatext racted with d| chI or omet hane

and t

PO LSl DOEe I IS5 RS SRE SN0 dhgfrmicor.
a] &egﬂﬁr%ﬁ%fgeﬁ %¢ el -‘prmoefr“éamme é%m;é ARd euedzaisobityronigrile ( 0.45 eq.) in
carbowtétﬁ{chlbaﬁ@% stiirbd endR TR 1MR8uP e hﬂ% @flﬁseéoJlécﬁ%r}oom

e SRk S 5 L o o Sorapghee

pressuge. Mett§] 8(bémtdyldxy)- 80-51‘01110—3 dxle4 6’,1,3),9 10- Eeﬂa&yﬁiop Hmrdo[l 2-

‘ a]azeéTI)fgz;gb%\Eha(te wZ& ?% r}eg é& g’asa thf‘}ﬂiatﬁﬁHf)ﬂhy (fﬁggtsjpeérggetlm ether/ethyl

acetam&}?)asamiev@%(sqh@/ 058757 PCT/ G 6 211113 /0 05 513,
NABCAONRIE TOMYTE- 4, BOBR) 868 333%101 %3]% 2514; 62788, 5 =75 He, 15D),

'7 63 (1 g‘é @@ H&%ﬁ)éﬁ& %cgf J§=95 &%23 18z, Bd).698 (g, b7 142566_1.121&Iz, 1H), 3.97 (dd,

= 123, 109 HNSHNE76 (3431 M)z énilgpzﬁo_ Lsg() 1. 161 1.48 (m, 1H).
”C-Nﬁ‘fiﬁffﬁg“ PR PO NGO S fpdad o dard0ors Moo,

134. 3&3129{12 128, 94 127.36, 53.56, 52.67, 42.37, 31.52, 25.78, 24.40.

MS n.g 5( + 4- 0x0-4,6,7,8,9, 10- hexahydr opyrimdo[ 1,
azep ne -carboxylate , N-bronp-succinimde (2
and a, a' -azoi sobutyronitrile (0.45 eq.) in-

Steg S:ar bon M&ﬁﬁmﬁxﬂ&o%ﬁosf[ dfﬁ)ﬁqdpﬁ%gﬁlbﬁﬁ}rhﬁé}r &'7.89.10-

our he 'm xt'ure atare;”
“ the sugﬁ’FWﬂﬁf’B@" m%@r‘ﬁé%eé’ﬁleo?"ﬁafhﬁwlﬂﬁe ‘sol vent was

r emov e el Sc(beeebit@d)- 10R6HB4Eax M 68 9, IO—hexahydrchmnudo[l 2-
exahy

alaaefiph BSBABRI G 0 PLATA LA Bl bt dupna o 22 ea)
- and triethyddmiph (begtdispolyzidyin NeNudiniethylfetmahizie Mg MethRtws stirred.

v1gorc§lﬁﬁati%f 8 hofirs 4t rdSn ﬁenﬁ?[%'eﬁuﬁéealnh WrSR'shdc for 30 minutes. The solvent was |

. removed under reduced pressure and the title crude product (a mixture 1:1 of chastcromsomers)
~for use without further purification: In an alternative procedure (Step 5A), solid methyl 3-
' (benzoyloxy)-10«bromo—4—oxo-4,6,7,8,9,lO—hexahydmpyﬂmido[l,2~a]azepinc—2-carboxylate 1.0

eq.) was added to a solution of (1R)-1-phenylethylamine (4.5 eq.) dissolved in a 7:3 methanol/
water mixture at -30°C. The reaction was carried out over night, then the temperature was raised
to room temperature and the solvent concentrated to obtain a white solid that was filtered off and
discarded. The title compound ( as a mixture 7:3 of diasteroisomers) was extracted in

~dichloromethane from the mother liquid for use in the next step without further purification.

MS m/z: 358 (M+H)*.
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I 10
.15

20

25
'_tltlecmue@l“taéomaumdtaemdnmsahé(mmm)e di rect ly in Step 7.

30

'35

»

"H NWVR (400 MHz, DMSO-d6, 300 K) S: 8.07 (dd, J = 8.3,

0.9 Hz, 2H), 7.79 (t, J =7.5 H, IM 15 7.63 (t, J =

7.9 Hz, 2H), 5.63 (dd, J = 5.9, 2.2 Hz, 111), 4.98

dd, J =14.3, 6.1 Hz, 1H), 3.97 (dd, J = 14.3, 11.0
WO MO3437 3. 76 (s, 3H), 2.31-2.13 (m 211), 2PGDGCB2GUG/A05543

(m 3H), 1.-1.61-1.48 (m 1H). 13CNWR (75 MHz,

DVSO-d1, 300 K) 5: 162.65, 162.14, 157.22, 157.10,

139.45, 136.59, 134.37, 129.72, 128.94, 127. 36,

53.56, 52.67, 42.37, 31.52, 25.78, 24.40. M5 nml z:

423/ 421 (hM+lf)+. 20 Step 5: Methyl

3- hydr oxy- 4- oxo- 10-{ [(1R)-1-phenyl et hyl]am no

-4, 6, , 10- _
step g1t o AU dRbengyD-Shudranwione:10: UL Mok eaplsthyllseina)-
3- (benagy?, G}QyDGﬂ&abydrﬂpyrﬁnﬁ&g A afazdpifie-2-chfbor@madyy dr 0|oy

to'a soribrREESRRs & SEL iRl &meéﬁﬁé wiortoss 10-
{[(thh@hemylethmammet %1 Sélql)O—hb)&hyxlmpyhmﬂo[l 2-alazepine-2-carboxylate
(prepa%d\hsddéggt{lm ih &% fj§tep g;&? dms&(i'i/ 1?&1' TheS rgu&tlﬁre wag stm'ed at

o Vi goro OurS a room era ure an
70 C5’@61@gbé,rth%C?ﬁl%toef@OlHﬁh@pg”@iuv&sfﬂf umélreqﬂefnmﬁmp Turdden altematlve

procedtﬁ‘éi (stslsi 680988 hk;lemﬁ%str&ﬁo&édténa tﬁé &qee oaé&%&){éﬁhzed from

I ast er,ol esorrers for” use

acetorgifls HuFTab teh ko AR SIpBIe AIPSETR PRl s Hlechseangvind as the 4-

fluorcb&itzg AP nius¥altavitred ByH5%-
~ (benzoyl oxy) - 10- br ono- 4- oxo-4, 6,7, 8,9, 10- hexahydropyn

m do[ 1, 2- a] azepi ne- 2- car boxyl ate (1 0 30 eq.) was .
Step 7added (-0 Ne(4-fluatobemzyb¥-3-hidRpx -1 OH eveyit di( hy)- bclphﬁeylcﬁtﬂylﬂiarmno}—4-om-

d
egO)C. 11‘%270*} ggg chﬁlﬁlﬁdgsﬁc arr gggzo%%e% E-Cnl gg%lmdt%h
 the t eNpériduerobengrb- $M@@W4m0r%¥ﬁ1@nb§hwlﬁt@1mn0}- ,
4,6,7,8 @QO&@J(M@E!I‘ R8s IBATRsk i - @J@%bﬁ%rﬂld\é‘&bfaﬁaeﬁq{l ¢k t(h@ﬁs dlssolved

er of f ,and, disc e title co
in metfigno} a w# E!I was adjgpied F%@f%%gw% ARtis acigehef frs o S P ?@‘é?oi“ﬁ |
formaldeleyile 6 eqy tha Bmlﬁmojyhﬁdtﬁrdlﬁ'ﬂﬂ&é (6.231e4. PweRradde® The ntuﬁﬁtre was

stnred 3 honk febfbetdeh B ymal P sl W Rl andiarte efigpre and e

-residud dissolved in the minimum amount of methanol was acidified to pH 2-3 with-

tnflu()l[ﬂ‘a&é‘hcfflci‘i?@ QORMbY wis BY S oA Arlx Qxdtfinkd ﬁelﬁ)caknBE%W ofan
 MEGABONS B

eluted mn@le? l\@mﬂn@ﬁfa@ﬁ wwalnemme p6§1e8 Qukniarerd €8 entRed Rdryness under

THSEXthy asitrisiees washst with aikthaneli and the cadbpseduct was

3- hydr ox
reduce?{le)((?féjx %’trﬁ?ﬁ rocjfucé a7mg<tgreﬁ %WW%W?S sepa.rated
by prepmaia[el&ﬂ%ﬁ]lﬂ-@pnﬁemﬂn((aﬂbmnytmﬁlﬁm%ﬁw % TFA), acetomtnle

0.1 %%ﬁ’?{) "I'H? E{Pé Qbaglseﬁgli;o er Wass ?&ed?@ ted ﬁ%ol 4ed hrz}{tglglﬁoﬁnﬁzauon the

- In an lﬁ]ah%'it@ﬁ{ag\‘@ﬁm@&&lﬁg gﬂ‘l p¢7ég ﬁf?g%)lctcff dAYV%Q‘i‘eacted in the

was renmpved an rysta

 same TBIRETH e PIRUSKRACTIaD 6o piaingcsingle diavtercosman gmtémut separation by

HPLCdi asteroi soner of the title. corrpound as the 4 10

'5.NMR SO MERZBMES R, %ﬂbk)‘@ Bt 583, 110, 020 (bs, 1H), 7.60 (b

¥=7.3 Hz, 2H), 7.51-7.29 (m, 5H), 7.21 (t, T = 8.9 Hz, 2H), 4.98-4.75 (m, 3H), 4.69 (dd, ] =
15.5, 6.9 Hz, 1H), 4.47 (dd, = 15.5, 5.5 Hz, 1H), 3.66 (t, 7= 12.8 Hz, 1H), 2.94-2.81 (m, 3H),

1.97-1.81 (bm, 2H), 1.79-1.33 (m, 7H) .

- MS m/z: 465 (M+H)".
[0]*°p =+62 %2 (C=0.1 in chloroform).
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Step 7: (+)
N- (4-fl uorobenzyl) - 3-hydroxy-10-{nethyl [ (I R) - 1- phenyl e
t hyl ] am no} - 4- oxo-
wo@igu&s&ﬂg 10- hexahydropyri m do[ 1, 2- a] azepi ne-g-G8ERMSA0s543 .

m de
N- (4- Fl uor obenzyl ) - 3- hydr oxy- 4- oxo- 10-{[ (I R) - 1- phenyl e
thyl] am no} 15
4,6,7,8,9, 10- hexahydropynni do[ 1, 2- a] azepi ne- 2- car boxam
ide obtained in Step 6 was di ssolved in nmethanol and
the pH was adjusted to circa 5 wth acetic acid before
37 % aqueous formal dehyde (6 eq.) and sodi um

Step &y anobdr)@hy @rflaerobdnzgDaratho)caringl Ja8lth9drox Uﬁn[ﬂtﬁsllwl&m-él 6,7,8,9,10-

sot vent ehEE R BB rodRtcrilh ap P buaacoe
r esi dué selbgembditbd TiFA salief thenprodwt axfStapt 7 Gfr 788t aeianol,
contaﬁﬁtfb ﬁeﬁlagiufrﬁ &?cﬂeﬁ’c&h"{)ﬁ]’@ JWR Ry Qeifrelt hdl %rh&ﬁ? %eé %t %tmosphenc

sol ution was ap cati on-exc

~ pressyg for4 hgkhe qatpdyst as fikered oG thee sotEi®Ops cqn‘m@ntrated to dryness under
.reduc@@ﬁﬁeﬁslﬁ@ﬁﬁafp@éh%ﬂu dompmahfanol and the crude pr oduct

IH" G mf}gl%écﬂgé %‘g%gﬁd& %ﬁg@s?ﬁxoge?g&ﬁ glggl et (bs, 1H),

10

15

25

30

35

- KOH

7.41 (pidemarﬁesr?dmemanm(tly rgess el U, Biloe (ﬂﬂOﬁHQHG 4.6 Hz, 1H), 4.72 (bm,

1, S5 onfh 35 ROV G 5y e SEPRERLE - Dl o 20 1=

133!5@&5&) 2®211.5% G’mﬂﬂ),ahﬁdrﬂumlléDZS (0.1 % TFA). The

_ MSrd/it?:lﬁ?('fM sapteroi somer was eluted as the first peak, and

» after Ophl fization the title conpound was obtai ned

(o pas- Aa“\%t{ rdd-4$mmethengin salt). In an alternative
procedure (Step 7A), the product of Step 6A was

t th duct of Ste
- sepd oL NG Ry nneé@?%bovﬁ&f%ﬁx iSuparse R TRp10-

HPLC BexdhyHidpiRimaR01 , Mdlaze PIvVSD-96-NM NAN ﬁﬂﬁetﬁ}leﬁ;an&hﬂl%xde

1t ehfrodliené 28 g W{amyya%o (P tagihci e were

. added4o 980h1t1¢5 of the aguioniumesfiGevacefate compotid & Depid in tdproform. The

' .Huxtufkﬁ)e':z's s(ti%’:d af ro‘oﬁf’teﬁlpeg‘at lfgr 1 %@r 1T§ﬁ%<gvéx{t§%§ reling‘?egi L'il'?dgg reduced

pressu(qﬁndﬁpp rq@giqﬁdzsso Gg i NFL M solutlglg; of dqmbylamlmn nzetb@o:l: was st1rred at
room ﬁnipetam& 10108 BéR%. Mhe soRBnMARL2RAMES BAde: reduced pressure and the res1due

N dlSSOIY%Hﬁ olgﬁlg%fg? )&’gﬁ]w%%]]ee@éylgb ;)g[ 12-'1 Iin water. The organic phase, was dried

over a;:nhygir WO Naneethey ymlvmtgmomﬁnﬁeﬁr@pftm pressure. The txtlc product was

e R BB EN T e o o

cIuentg, foodiae: (6k8) Sthepoplgdoproducy flrantlmstmadjrqphﬂlzndrw affoidihe utle product
with aR @hhRUnERcQRcGE BF 9%%% %:]co%te%%d h?l%lﬂ %ﬁ’f%]@ﬁga%ak AD, mobile

n at at nopspher| ressure

* phase PAH4 AR Hha 8% B Acbapel Wit % e ol iAShamamphous potassium salt of

the title @bR@Oidvesobtaingd ¥ asat @Eo%%ﬁ%dﬂ&ﬁ%%ﬁ&oﬂi@nle with aqueous
af t%r d.the title conpoun
LR TE89. 88 (bs, 1H), 9.56 (bs, 1H), 9.14 (bs
H—NMR) s,pectra was identical to the compound. descnbed in Example 6.

[3C-NMR (100 MHz, DMSO—dﬁ, 300 K) 8. 168.01, 165.80, 165 03, 161. 30 (d Jc F = 243 Hz),

‘ 157 68, 149.67, 145.94, 134.59, 125.56 (d JCF=835 Hz), 124 72 115.10(d, Jc-F=21 Hz)

55.88, 42.42, 41.56, 36.24, 32.79, 32.34, 28. 83, 27.10, 26 15

'MS m/z: 460 (M+E)".
[0*% =~ 722 (C=0.1 in chloroform).
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16

15

'MeNHZ\%I%‘i enti cal” to t he 'conpotind. - descrti bed

7.41 (dd, J = 8.6, 5.7 Hz, 2H), 7.17 (t, J = 8.8 Hz,
211), 4.92 (dd, J =14.6, 4.6 Hz, 1H), 4.72 (bm 10
1H), 4.58-4.44 (m 2H), 3.51(dd, J =13.9, 11.7 Hz,

) ,{872766 (t, 3=4.9 H, 3H, 2.29 (d, J 3, <
woz“"i_a 2.02-1.57 (m 411),1.45- 1.27 (m 11-F Géﬁg&’“‘" 43
MZ 361(I\/H-|—|)+[a]20p -4 2 (C=0.4in nethanol).

15 Step 9:

(-)N-(-{[(4-Fl uorobenzyl)am no] car bonyl } - 3- hydr oxy-4-o0
X0-4,6,7,8,9, 10- hexahydropyrimdo[ 1, 2-a]

azepi n-10-yl)-N, N , N -trinet hyl et hanedi am de Met hyl
chl or ooxoacetate (2-6 eq.) and N-ethyidiisopropyl am ne

(4 eq.) were added to apsgipbipy of the anmmoni um

trif cetate conpaund of Ste 8 in chloroform The
Racmﬁ#‘{({%?f@&ﬁ@ %FP%YHBH“'&%%C?%BWM édﬁéf%%@%ﬁ A8.AdEr .
hexahydivpysnidegNL-aMspinel Y-, NN EFinleafiiaRthedidmbdessur e and

the residue dissolved in a 2 Msolution of

di mret hyl ami ne in nmethanol was stirred at room
Step 1: | iofi of waInhuxsN-MbehyvEahinenitrilds r enoved under

reduced pressure and the residue dissolved in

di chl or onet hane was shed with 1 MHC in

or c phase was drile er . | ahipdratizatioNap
Egjﬂveﬁ% HeSOmdeal @ﬁl r@bu¢ edittpvieidbur e.

i solated- prepafati RP-APL
vvat@ (O%?@ﬁ(ﬁsgﬁd aceCHidt r I%'g JCtFA]
el uent‘s (colum: C18)L. The pal ed duct ff
were |yophilized to afford the ti0f¥ccoprerinne
enantioneric excess of 99.5% (e.e. determ ned by

Materia€hi r al MWPLC Glgisival pakoIAD wmehhl e vhage) 0. BdHFA _
n- He”qgul 2% TEA et hangl. W th 3% met hanol ). Ananor phous

ot assium salt of t oq i t+e!%onpotftd was ¥t ai ned by

___5%H2 eat i9§8t he Odozrpoumcmols ssol'ved ineasetonitrile with

40%M6m1éeo o6 KOHgang then,fyeege, dryi ng, 30 1:—1?1%%?&%'63? ga N

NR5L 100 SMHz,  DNIBGP d6, 84300 K) 8:.168.01, 165. 80,

NaCN 165.03190161. 30 (d, Joshy = A3 Hz) 157. 68, 149. 67,

145.94, 134.59, 129.56 (d, JC-F = 8.5 Hz), 124.72,
PAc 115 10 (d, 7Cp = 21 Hz), 55.88, ‘W9 42, 41.56, 36.24,
. 32.79, 32.34, 28.83, 27. 10 26 15 M5 mz: 460 (M+I—|)+

o oh hER LT Al o s M L aEe (DEP: 21,1 )

at 20-35 NG The pesnlting sotutibe way hga}mrﬁﬂ}fifa‘@ﬁmw B. The haadtion ynidtudx ovas

cooled toé 55"(,7 aﬁd %el}tgihzed op = Q-7 40% .’:!ﬁBleOlllS) mﬁihylannne Methylamme :

_ exay;ﬁifyrlm o p|n
hydrochlogde apd wywmngqhygr g@r@p&t@glyﬁo ﬂmmpamtmmrofme resultmg

solutionWeashageDat\rodin WethpethufeFor 88 ht Thé feadtion mixture was éxtracted by IPAc (6 x
150 mL). The combined organic layers were concentrated to a total volume about 150 mL (assay
vield about 91%) and was used in the next step. "H NMR (CDCls, 400 MFz) &: 3.81 (m, 1 H),

345 (m, 2 H), 2.47 (s, 3 H), 1.90-1.40 (m, 6 H).
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1. neutralization H( ') 5% H2SM (aq.) [c:] 0 100%

convers NaCN HN. 100% conversion Me Materials MN

Equiv. Moles w. (g) Vol. (mL) Density DHP 84.12 1
woQodfidgrs21. 10 22.93 0.92 5% H2SO4 98. 08 0. 12%&/@@&53100%43 .

60 mL 40% McNH2 31.06 0.244 0.0610 4.74 5.3 0.90

McNH2. HCI 67.51 5 1.250 84.4 NaCN 49.01 1 O. 2500 12. 25

| PAc 900 To a 5% H2SO4 aqueous sol uti on was added

3, 4-di hydro-2H pyran (DHP; 21.1 g) 10 at 20-35 C. The

resulting solution was aged at 20-35 C for 1 h. The

-reaction m_xture was cool ed to 0-5 C, and neutralized
Step 2:4 mu on_of @y Hyds o Bag-painauiicile 4 4 ni

respectifv tHe reaction mxture. fhe
solutio vvas a(ggd at ropgmte erature

reactio s_extio5kPeddBy | PAC] (6
The co |ne orga ic layers were conceptrate

total vqlugs_abouf 150 *’(CQE‘?&%P"ELS yi Bl d abgut 91 %
and was used Methe next step. 'H NVR [ @3, WRO _MHz)
8: 3.81 (m31 H), 3.45 (m 2 H), 2.47 (s, 3aH),
1,90-1,40 (m 6 H). 31 VD 2004/ 058757 =

f_.of -H droxy
80020, | PAC

Anuﬂ@NJrﬂtaﬁOO%lw\Wersﬂon HN. I\/BZBMC N29Ms 3 4 Mat eri al s MWV

(Boc)ngv Majes; W . 143 Vol . ) nonitrile 3 142.20 1 .
06 26.65 (BobY?2 218, 5’%541' 05°0° 2211 48.3 5% NH2OH /

3% 1090NHACL | PAc 80 To a sol ution of> w- hydr oxy
10%Nyeet hyl ami nonitrile 3 (0.2106 noles) in IPAc (from

TPAc A o ' 80

To a solution of w-hydroxy N-methyl axfﬁnonitrile 3 (0.2106 moles) in ]PAc {from
Step 1) was added (Boc)20 (48.3 g) at room temperature. The resulting solution was aged at 30-
35 °C for 2 h (100% conversion by ‘H NMR) The reaction mixture was cooled to 0-5 °C énd
5%NH,OH/10%NH,C! (35 mL) was added. The resulting mixture was aged at 10-20 °C for3 h.
After a phase cut, the aqueous layer was extracted with IPAc (80 mL.), the combined organic
_ layers were washed with brine (50 mL) and then concentrated and solvent-switched to IPA (total
‘ _Volume 230 mL) which was used for next step 'H NMR (CDCls, 400 MHz) 8: 5.18 (m, 1 H),
364(q,.f 5.7Hz, 2 H), 2.88 (s, 3H) 188 175(m 3 H). 1.65-1.61 (m 2 H), 1.49- 146(m 1
]H) 118(s9H) o
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5 Step 1) was added (Boc)20 (48.3 g) at room
tenperature. The resulting solution was aged at 30 35
~ Cfor 2 h (100% conversion by 'H NVR). The reaction
' e was cooled to 0-5 C and 5%N\H20H 1Q9 L 3D
wozm[}&%ﬁ\;\%s added. The resulting m xture was a%ﬁ%%'f@? 3
Cfor 3 h. After a phase cut, the aqueous |ayer was
extracted with PAc (80 L), the conbined organic
| ayers were washed with brine (50 nL), and then
concentrated and solvent-switched to I PA (total 10
vol ums 230 m), V\,hl ch was used for next step. 'H NMR
: D 0N [of Anficing | H, 3.64 (gq, J=5.7
Hz, 2 H), 2 88 (s 3 H, 1.88-1.75 (m 3 th 65-1. 61
(m 2 H, 1.49-1.46 (m 1 H), 1.18 (s, 1) . -32 NO
@ 682003/005543 ep 3 reparat' n of

Hﬁ*ﬁﬂNﬁQ% NH2CH -
convprs! Me__4 5 i\_/atgua S Eq |\F$€6/E‘

nS|t oc- ami no- .
51.08 nitrj Ie4 SO%N&R}E .03 14 25 0.p633'17.4
16. 2D o078~ 180 00 To sglNitl on of

N- BoC- anll‘ponltrlle4(0 2106 nol OQn IMﬁ\(tot I

volume 2303 5 nL) was added 50% hydr oxyl am ne (16.2

m.) at anbient tenperature. The resulting solution was
Matenals_aued MW60 C Bquiv. 3 hMolfthe ®edet | onVni filyr e Daggy t hen

N-Boc- anglg,ncergg‘sgﬁ ed and sol(yﬁ%3 g\in§3ched met hanol

: solution (total vol , which was used in the
nitriled next step. 'H NVR (CDCl 3, 400 MHz) 8: 7.53 (br s, 1

50% NH,b81, 4.8343(brsy252 H), 09453554 (140 J= 71élzd‘|2 11bhs
IPA 3.71-3.62 (m 2 H), 2.7 (s, 3 H, 2.00 (br s,1 H),
" 192182(m1|—|),176(155(m§80H) 1.49 (s, 9 H),
MeOH 1.42-1.23 (m 2 HPLC conditions: 6@ um: Zorbax, RX
. C8 250 x 4.6 mm Tenperature: 30 C, Detection at 210
rim_Mobile Phase: 0.1% aq H3P04 (A)/I\/ECN (B);
G adl'easeiugon oDNIRG-gminonigrile@® OF 166 anoles) in B A {toﬂaﬂ) volime 230

ml) was Q&ieﬂ 50h% hyﬁir&ﬁamﬁﬁ (9@25‘11,)9(@ aﬁﬂl&ﬂéngﬁ}atg&eﬁ‘hé%sulung solution
‘was aged at 6?0 é’ ??or 3 h Tvlvle reactlon mlxture was then concentrated and solvent-switched to
inethanol solut10n (total volume 230 mL), which was used in the next step. TH NMR (CDCls,
400 MHz) 8: 7.53 (br s, 1 H), 4.84 (brs, 2 H), 4.64 (1, J=71 Hz, 1 H), 3.71-3.62 (m, 2 H), 272
(s, 3 H), 2.00 (br s, 1 H), 1.92-1.82 (m, 1 H), 1.76 (1.55 (m, 3 H), 1.49 (5, 9 H), 1.42-1.23 (m, 2
- HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 © C,; Detection at 210
nim; Mobile Phase: 0.1% aq H3PO, (A)YMeCN (B); Gradient; 90:10 (AY(B)to10:90 over 15
min, 10:90 hold for 5 min, 10:90 to 90:10 (A)(B) over 10 seconds; Flow Rate: 1 mUmm B
~ Retention t_iine: amidoxime - 6.152 minutes and 6.256 minutes (two isomers) |

2(104105
Hydr pxyam di n
conver sion N

-33-




Retention time: am doxinme - 6.152 m nutes and 6. 256

m nutes (two isoners) 15 -33 WO 2004/ 058757

PCT/ 682003/ 005543 Step 4: Preparation of O Al kene

woAmdexisme 6 OH OH NH2 NH2 MQ2C N JsOH DNAIBCTM,@(HM;

100% N Boc 11 N Me conversion Boc N "Me CO2Me

Materials MV Equiv. Mles W. (g) Vol. (nlL) DenS|ty
Hydroxyam dine 5 275.35 1 0.2106 57.93 DVAD 142.11

1.05 0.2211 31.42 27.10 1.16 MeCOH Cunene 500 To a
solution of hydroxyam dine 5 (about 0.2106 nole) in

Step 4/TE1 hanlglle .0 glf&l)o ne .5 330 mﬁ) was added di net hyI
%km#&ér&ry‘é—%w%u at room

t enper at ur eg The resulting solution was d at room.
t enper at ur or 16 h. The reaction m xt was N
congent and splvent-sw tched t mene_at_40- 60
C (ot volNiae 430/ nl). The sol §iti 7t he
next stiep. 1H NMBH( \D, Ms®HvHz ) 2 (sg 0,28
H,{5. 7 072 5@ b4 (br s| 1. N4‘5°. (br |
s, D.56 4.61 ( ersion39 . (s, O. 40(‘\7“a
2.1 2 (s, 3. 68 g,eN@h/%4 H)
%’ (g5, 2.16 -

0 .
3.65-3.585(m 2 H), 2.73 (s, 0.8 ‘
H, 1.90-1.52 (m 4 H), 1.47 (s, 9 H), 143‘130(m

MaterlasH)' — Eq . e, (s 6 _ 3
HydrOMeeSOﬂ%Saql—BPoél (A)o/JWﬁCN {78} Gradl ent 90: 10 : |

pmarf A/ (B) s 0 Q?R?ver Ba1 M Ny 10 900%%d forg{h{ne:,l |

10:90 to / (B) "over Secon Fl ow
- MeOBpipi n. 15 Retentl on tine: anudOX| me 6- 12.051 mi nutes,
Comend2. 315 minutes, ratio ca 3.6: 1. -344543 WO
2114A158757 PCT/ 6B2003/ 11 Step 5: Preparation of
Pyrimdine 7 OH -

To a solution of hydroxyamidine 5 (about 0.2106 mole) in methanol (total volume
‘5 230 mL) was added dimethyl acetylenedicarboxylate (27.10 mL) at room temperature. The
- resulting solution was aged at room temperature for 16 h. The reaction mixture was concentrated
and solvent-switched to cumene at 40-60 °C (total volume 430 mL) The sdlution was used in the
next step. 'H NMR (CDCls, 400 MHz) 6: 5.82 (s,.0.28 H), 5.73 (s, 0.72 H), 5.44 (br s, 1.77 H),
3.25 (brs, 0.56-H), 4.61 (m, 1 H), 3.89 (s, 0.84 H), 3. 84 (s, 2.16 H), 3.72 (s, 2.16 H), 3.68 (s;
10 0.84 H), 3.65-3.58 (m, 2 H), 2‘73(s,084H),271 (s, 2 16H) 1.90-1.52 (m, 4 H}), 1.47 (s, 9 H),
1.43-1.30 (m, 2 H). : .
- HPLC conditions: Column: Zorbax, Rx.C8 250 x 4.6 mm; Temperature; 30 ® C; Detection at 210 y
‘nm; Mobile Phase: 0.1% aq 11:P0, (A)MeCN (B); Gradient: 90:10 (A)/(B) to 10:90over 15
. min, 10:90 hold for 5 min, 10:90 to 20:10 (A)/(B) over 10 seconds; Flow Rate: 1 mL/min, -
15 - Retention time: amidoxime 6- 12.051 minutes, 12.315 minutes, ratio ca 3.6 1. |

4
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HO O NH2 Me02C OH "O cunene, heat HN N 30-40%

overall Boc N M CO2Me (fromDHP 1) 6 Boc'NMe 7 O

Materials MWEquiv. Moles W..(g) Vol. (mL) Density

O Al kene 417.45 1 0.2106 87. 91 am doxi ne 6 Cunene 430
wo Xboealy7 5% NaHCO03 84.1 1.44 0.3032 510 Et @AT/GEI3/005543

Brine 150 THE A solution of O al kene am doxi ne 6

(about 0.2106 noles) in cunene (total 5 volunme 430 ni)

was heated at 120 C (inside tenperature) for 12 h. The

reaction m xture was then cooled to about 60 C

concentrated to a total volune 250 nlL, then dil uted

ith Et : . d cooled to 25-35 C. 5%
Step 3 am aiigh o7 Hﬂ}%d}%&zt, about 1 equiv.) was then

sl ow'y adotgq and the resulting solution was aged at

25-[35 C fqr 0.5 It. Aftenr a phase cut,

| ayer S extr . 5% sodi um bi c

mL)| agai n. Nﬁgi@%(ﬁ% ned 10 aqueous extr re _OH
acijdi fied by5 NgiCl-to )I-I:mneﬁe&v,ea*and '
Et QAc { m)y The Wekfe

wadhed wif h brine 0499@%3?'bam : ' S

cofcgpEratggk and 9)@5/@% Z to THE {about 3@ 40%

yi el d overall,g KF about) 100-150 ppn) .goet R

400 MHz) S: 10.66 (br s, 2 H), 4.77 (m 1 H, Ol(s
3 H, 372367(m214)277(s 3H) 220155

Materja ole Nt it C

o-aneRNdi ti onggy 4001 um:  Zag gy, §9<91C8 250 x 4.6.mm
Tenperature: 30 C, Detection-at 210 nm Mobile

amidopgpe 8- 0. 19 aq H3PO4(A)/ MeCN (B); Gradient: 90: 10

Cumefe?) / (B) to 10 90 over 15 mn, 10:904dqldnfor 5 mn,

0Oto ( (B) 10 secongs; Flow Rate: |
5% N .
%’%% %e’t enti Q%{ 3%\%yn m di ne gﬁ) 9.905 m nutes
_EtOAe 35 WO 2004/ 058757 PCT/ GB2003/ 005543750 Step 6: . :
Preparation of Bismesyl-Pyrimndine 8,00

Brine

THE

A solution of O-alkene amidoxime 6 (about 0.2106 moles) in cumene (total

'- volumc 430 mL) was heated at 120 °C (inside tcmperature) for 12 h. The reaction mixture was
then cooled to about 60 °C, concentrated to a total volume 250 mL, then diluted with EtOAc

{250 mL), and cooled to 25-35 °C. 5% Sodium bicarbonate (330 mL, about:1 equiv.) was then
slowly added, and the resulting solution was aged at 25-35 °C for 0.5 h. After a phase cut, the

organic layer was extracted with 5% sodium bicarbonate (180 mL) again. The combined-

aqueous extracts were acidified by § N HCI to pH = 2-3, and extracted by EtOAc (3 x 250 mL).

The combined organic layers were washed with brine (150 ml). The organic solution was

: concentrated and solvent-switched to THF (about 30-40% yield overall, KF about 100-150 ppm).
'H NMR (CDCl3, 400 MHz} 8: 10.66 (br s, 2 H), 4.77 (m, 1 H), 4.01 (s, 3 H), 3.72-3.67 (m, 2

H),2.77 (s, 3 H), 2.20-1.55 (m, 5 H), 1.48 (s, 9 H), 1.43-1.35 (m, 1 H).

HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 ° C; Detection at 210
~nm; Mobile Phase: 0.1% aq HsPO4 (A)/MeCN (B); Gradient: 90:1¢ {A)/(B) to 10:90 over 15

min, 10:90 hold for 5 min, 10:90 to 90:10 (A)/(B) over 10 seconds; Flow Rate: 1 ml/min.
Retention time: pyrimidine 7 - 9.905 minutes '
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HOO1l. MsCl/TEA, THE OMs HN 1 CH 100% conversi on HN
~NI1 Owv N Ow 2. KzCO3, McOH 0 100% conversion N $ O
Boc / Me 7 Boc' Me Materials MV Equiv. Mdles W. (Q)

Vol. (nl) Density Pyrimdine 7 385.41 1 0.0 55 .
W‘(%ﬂ}&s“?ﬁ 101.19 3 0.2709 27.4 37.8 0.726 q%lz'g?@"'g’g" i

3 0.2709 31.0 21.0 1.480 THE 575 K2C03 138.21 1
0.09029 12.5 MeOH 200 EtOAc 400 To a solution of
pyrimdine 7 (43.5 g, about 80% pure, 0.09029 nol es)
in THES5 (275 mL) was slowy added TEA (37.8 nL) and
MSCI (21 0 rrL) at the same time at 0-5 C over 1 h.
Hieprratios of B 2wirgigdod St t he sane
tenperature for 4 h. The solid was filtered off,
washedq@i th GHE (3 x. 100 nL). The conbMséY fi Kdrations

wer e concent fjat ed and so hed met anprS
ﬁ%iﬁa syl 5 )

mas added potassiu (12
&Ma - l[lesul i & i Oiﬂe
t the sane égg@)g’ }é?oﬁfor 6410 h 5

(m)nltorqu by BPOC). The reaction mxgurel\h\@‘s‘ﬁ?t
neutBed’i zddet g pH = 6-7 by 5 N HC ant%on rated to

a total volume about 100 nmi. 16% brine (100 ni) was
[ b

PyimiishEd w.arsmbr. e (50 rﬂ_()QD”%omeém&u‘%at ed and

Sol vent S\ ghe Jhe pr od (MeSEBMR) |
TEAv\,h tener %t ed i r?M;me]ng \/ngy1 rom -t %gksel ectively 15

_ MSCF-‘lydrol ysﬂégé$ t Be tri mfs3702 py3it@i di ne2idas rerod@d by

Tarazeotrope wth DMF at 60-65 C (nonitgsed by’ H NWR

until <10 rml e%. The concentration of
'K°C8i’srresyl lﬁw m dl ne 8. %P 1ds about 0.3 M (tot al
MeQ¥®| unre 300 nL). "H NMR (CDC13, 400 MHzyo 8: 11: 00 (br

4.78 (d, J = 7.8 Hz, i 4415(m2.

Eto‘éﬁ 395(3 3H), 3.50 (s, 3 H), 2930 s, 2.81

(s, 3 H, 2 12- 11(m||—|),-190176(m2|—|)

1.46 (sTo9 sbﬂltlor;-of‘lﬁrrﬁm%ﬁle(m%% wabo@t%%‘ﬁﬁr@ 0.09029 moles) in THF

condi ti ons;

(275 'Féﬁ’b‘é?%%lﬁ\"’@‘ adglgd T @A @gtSer@{_.) yﬁi MsCbd -0 iy aq\yﬁg ispipe time at 0-5 °C over
*. 1 h. Phasailtifk dda@sh WidRedd (’if\ﬁHeMEﬁB'tdyx%)arat@‘ﬁ@f £8! Th® Slidwas filtered off,

: wash%&%wﬂ%%% 68%@ 21%3 V’Fhe cc»mbxru:cf5 fil ratlgr(l)soéere cngcsezltrated and solvent-

- switched to methanol (total volume 200 mL). To the tnmesyl—pynnumne in methanol solution

10

15

20. -

was added potassium carbonate (12.5 g, 0.09029 moles) at 10-20 °C. The resulting solution was

aged at the same temperature for 6-10 h (monitored by HPLC). The reaction mixture was
neutralized to pH = 6-7 by 53 N HCL; and concentrated to a total volume. about '100 mlL.. 16%

‘brine (100 mL) was added, _and the resulting solution was extracted by EtOAc (3 x100 mL.). The

combined organic layers were washed with brine (50 mL), concentsated and solvent-switched to
DMF. The by-product (MeSO3Me), which was generated in 1 equiv from the selectively
hydrolysis of the trimesyl-pyrimidine, was removed by azeotrope with DMF at 60-65 °C
(monitored by ' H NMR until <10 mole%;). The concentration of bismesyl-pyrimidine 8 in DMF

 was about-0.3 M (total volume 300 mL.). THNMR (CDCls, 400 MHz) 8:11.00-(brs, 1 H), 4.78
(d,J=7.8Hz, 1 H), 4.24-4.15 (m, 2 H), 3.95 (s, 3 H), 3.50 (5, 3 H), 2.99 (s, 3 H), 2.81 (s, 3 H),

2.12-2.11 (m, 1 H), 1.90-1.76 (m, 2 H), 1.46 (s, 9 H), 1.43-1.35 (1, 2 H).

_I—IPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 © C; Detection at 210

nm; MObllC Phase: 0.1% aq HsPO, (A)!MeCN (B); Gradient: 90:10 (A)(B) to 10: 90 over 15

-36-
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15
| " "H NMR (CDCl3, 400 MHz) Forcompound 9: 5:5.34 (m, 1H),5. ’?2 (m, 1 H) 3.93 (s, 3 H),
| 3.51 (s,3 H), 3.47 (m, 1 H), 2.97 (s, 3H) 2.20-2.05 (m, 3H) 190-1 65 (m, 2 H), 1.44 (s, 9 H),
- 1.24 (m, 1 H). Fﬂrcompound9a 11.86 (brs, L H), 7.90-7.55 (brs, 1H),7.31(dd, J=8.5,54
- Hz,2H),7.06(t,J= 8.5 Hz, 2 H), 5.40-4.90 (m, 2 H), 4.53-4.40 (m, 2 2 H), 3.45-3.23 (m, 1 H),
20
' HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 ° C; Detection at 210
" nm; Mobile Phase: 0.1% aq HaPO, (A)/MeCN (B); Gradient: 90:10 (A)/(B) to 10:90 over 15
' min, 10:90 hold for 5 min, 10:90 t6 90:10 (A)(B) over 10 seconds; Flow Rate: 1 mL/min.
' Retention time: the séven-membered nno-pymmdmc mesylate 9:13. 969 minutes; the seven-
25

10

V nun, 10:90 hold for 5 mn, 10:90 to 90:10 (A)/(B)
over 10 seconds; Flow Rate: 1 nLdJmn. Retention tine:
trimesyl-pyrimdine - 14.140 m nutes;

bi snesyl -pyrinidine - 12.760 minutes. Step 7:

. WO 2 HES8E4t i on of Seven- Menbered Rine Pyri ni d| HGTN/E%%‘)P%‘!‘@*”
9 MO0 0 0 Ovs CsCOa, OV cc: FINIl DWF cxc:: Owe
C~-N5 Boc'NNMe AOBoo N "Me 9 Boo N Me 5a )

Materials MW Equiv. Mles W. (g) Vol. (nL) Bisnesyl-
541.59 1 0.09029 48.90 pyrimdine 8 Cs-)C03 325.82 1.2
0.1083 35.30 DMF To a solution of bisnesyl-pyrimdine

min, 1089d kb18 $2Pmip 189D th aowipgkm aberwglsmds«’iﬁlemhewmnnn
ded cesium car. gonat éf % %omtegperatu g
Retentlep’lllgm[eegrmlesy O%glae a{nsgagsy Pygpiding Hz(’iﬁ gpinutes.
conversi on by HPLC) _After being neutralized to pH =
) th 50 nlL of
W et i ‘ r ‘M j % onbl ned
_c;,ﬂg@mcd ayers wer e washed vvlttbbrl ne (2 x 200
e\orggni c | ayer mas concentr ted to give cru e
PMsof t e'ru
short ] SI|
{ MSi 1 ed pro %CM
. g 40A% pure) The overa yi el\d from
%/d\}'-wgd zed“-product is a utN~1896 af ter ég,d\bfmgc%on
(CDbC13, 400 I\/Hz) conpound 9: ¢5.34 (M 1
,522(m1H) 393(3,3H),'351(s 3 H, 3.47
Materials Jples 2. 2WtAg)0 L(®LH) , 1.90-1.65
m 2 4(s 9 ng 1. (m 1 H. F
Blsmcs)(la. 11'_986 9gbréll, I FD@Q%%O-%E(S)S (br s, 1 ,
pyrimidg8  J = 8.5 5.4 Hz, 2 H), 7.06 (t, J = 8.5 Hz
Cs2C0B) , 5.4625490 (jin, 2 Hiosd. 53395040 (m 2 H), 3.45-
(m 1 H, 20 2.23-2.05 (m 3 H), 186176(m 1
DMF 1 74-1.64 (m 1 H), 1.47-1.37 (m 1 H), 130(s,9H)
HPLC conditions: Colum: Zorbax, Rx C8 250 x 4.6 nun;

Te er e{@%@é@mﬁ 8{_%1%6%% m% %0%@% ) oles m@g@q 6tota1 volume

300 ml@ ﬁqaw e«ﬂa}edtf-‘@smm ogd)om@r( $50 griahroomptegperigirg. fbe resulting slurry was
aged.at 39 "@ th 23 %Q’?é‘% c(aﬁ")/érgl@n WVEPLAD ATRS 0BHs meﬂrﬂﬂeﬁ% SH L7, the

3’ H ﬁ'e%iﬂ'g‘ié’ft he seven- nefb 5 Th
reactlonrwsms Hie & gatersSxESted it E’g‘\c e 23 (). The
combinetborgeiib ¢1yets wérd graphd withibfige 02 208 mIA1THE Bighnis. layef was
concentrated to give crude product. Half of the crude product was purified by passing a short
column (silica gel, hexane: BtOAc 2: 1) to afford desired product 9 (6.00 g, 98A% pure), and 9a "

Et

@23g, 40A% pure) The overall yield from DHP to cychzed product is about 13% after

COITGCthn

2.23-2.05 (m, 3 H), 186176(m 1 H); 1.74-1.64 (m, 1 H), 1.47-1.37 (m, 1 H), 130(5,9H)

membered nng~pynm1dme 9a 13. 141 minutes.
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WD 2004/ 058757 PCT/ G82003/ 005543, Alternative

procedure using LiH was al so enpl oyed: To a solution

of bismesyl pyrimdine 8 (65 ng) in dioxane (1 nL) was
waadfadssisti powder at room tenperature. The repgiidedsinssss,

m xture was aged at 65 C for 4 h. The reaction

m xture was then cooled to room5 tenperature and | N

HCI was added to quenched the excess LiH The solution

was extracted wth EtOAc (2 x 5 nL). The conbi ned

organi c |l ayer was washed with brine, and then

concentrated. The residue was purified by flash

chromat ography (silica gel, hexane:EtQAc = 2:1) to

af f ord Abematveeproesdate nding i1y washlds amplogsy:l €6 @ sBlutiéh obbismesyl-

' pynngi%gf%s(ﬁb" )::kl Hl[\@ égaf mi) éy%glgddegl_l‘g?il p?wdgggtl_WSméerE?QeMrc The

resulmng-l)mxtgrwaq agedat 6f 7 Cifor 2 hzﬂJh@re@ﬁtlc(mmmrbl)was 1hé@0coblegiBo room

tempkfBturé ahdl 1 NH gfw(ﬁ adc%]iﬁt/é ﬁ%é‘}cégd ée'gyr | m Q s§l tion was xtracted

repar at I on Seven
HplN. Fheyombined, opganic IW@GE%VEIEE@-WHF bnneﬂndlﬂwn

conc@ﬁfhtcd’\tfhé@es&ﬁ%/wa% @uﬁﬁ@&’ by radtecHesa tUbMBh)l @tha%e}l hexane:EtOAc = 2:1)

o oty e Wi mineabess o0 (45 ns. Bt TH N (GRChs, 400

MHz9 54584 Gﬁr DER)E.92 ) NH),1RX63 53 31)03.6404 3 1), 080 (=, 221)] 209 (s, 3 H),

22020 TS B L S B T B B0 ) s

added 4 fI uor obenzyl am ne (5.060 g). The resulting
Step §'°| Ut | Oy Sl $B¢ed %)’ICIHUJ}Cd RAR086 GamLeA D R Py

The reactron Ure was concentratea to about

20 nL totah vol une, and 80 nL of Et CAgpwas added. To
- the resul tjjng | uti dded 20% brji ne 5n),
N N &a ndl_\%a Af tre (é se Ccht F
t he\aquehus ayer vvas bac xtra ted jithjEt %c 20
_rrL) hoTT® RIEVES wash Wi 2

: % brine gﬁ% i§lem_) ﬁrl ne (@5 nL). The
orgg?é 9@ upi on vvas concentrat eg% Me og@l vol une
about 30 nL. Hexane (70 nL) was slowy added to the

sol uti on over 1 h. The resultl ng slurry was aged at
Materjals; MV : X y ol (g

Seveafnémbevmahed Wi 443 4hexane: Et 06@01647 1,640 nL), dried

' vacuum wi t h nitrogen sweep to affor_d o
py“"g‘g éL menbered ring pyrinidine amde 10 (5.30 g, - 86%
4-flu@bberiyla@ine07A%) 12339 NMR ( CDCl 3040400 Mdp) S: 4% 85 (br.oo
gop: 1 H, 7.84 (br-s, 0.5 H, 7. 68 (br S, "80

To a solution of seven-membered ring-pyrimidine mesylate 9 (6 ) in BtOH (80

mL) was added 4—ﬂuorobenzylamme (5.060 g). The resulting solution was reflux for 8 h. (100% -

conversion by HPLC). The reaction mixture was cohcentrated to about 20 mL total volume, and

- 80 mL of EtOAc was added. To the resulting solution was added 20% brine (15 mL), 4 NHCI
,(15 mL}, and water 10 mL) After a phase cut, the aqueous layer was back-extracted with EtOAc
(25 mL). The combined organic layers were washed with 4 N HCI : 20% brine {(1:1,3x 15 ml),
brine (15 mL). The organiq solution was concentrate_d to a total vc}lume about 30 ml. Hexane

(70 mL) was slowly added to the solution over 1 h. The resulting slurry was aged at 0-5 ° C for 1
h. The crystaliine solid was filtered off, washed with hexane:EtOAc (4:1, 50 ml), dried under
vacuum with nifrogen swéep to afford seven-membered ring-pyrimidine amide 10 (5.30 g, 86%,
HPLC >97A%)'. "H NMR (CDCls, 400 Milz) &: 11.85 (brs, 1 H), 7.84 (br s, 0.5 H), 7.68 (brs,
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8 WO 2004/ 158757 PCT/ GB2003/005543 0.5 H), 7.31 (m
2 H, 704 (m 2H, 540-4.90 (m 2 H, 4.53 (m 2
H, 3. 38 (m 1 H, 2.87 (s, 3 H, 2.20-2.15 (m 3 H),
1.90-1.40 (m 3 H), 1.37 (s, 9 H. HPLC conditions:
« WO 2044 &Wﬁ Zorbax, Rx CS 250 x 4.6 mm Tenper af GI&BE/MSS3
C, Detection at 210 run; Mbile Phase: 0.1% aq H3P04
(A)/MeCN (B); Gadient: 90:10 (A)/(B) to 10:90 over 15
"5 mn, 10:90 hold for 5 mn, 10:90 to 90:10 (A)/(B)
over 10 seconds; Flow Rate: 1 nLJmn. Retention tine:
t he seven-nenbered ring-pyrimdine 10 - 15. 467

0.5 H), m3h@ines H)ST.0p (&, 2 PneRnad.atdoay, QTH)$@V56 Nady2reBed (m, 1H) 287 (s,3

i, 2208 3 @Y AL PRRAATRE RS0 Re” 100 he nerd 120

HPLC chhdigions |Coluit Edurbax, RvbC8 250 x dlg mbeBeniperature: 30 ° C; Detection at 210

o A GRS, ik BRI g1

min, 10’98 helidtor étrm@n PO o PO é&H(Ba)tcere( 30 Beopnils; \ﬁé@w Raksh [Lgol/min.
RctentldﬂQimgQﬁe §¥en3B9nthred ﬁﬁo- - $5.467 minutes

Boc- seven- nenber ed yr| i ne am de 10

(crystalllne solid) vvas charged to the HCO -EtOAc

. Step 9: sol utPeparation ¢0Séven-Ménbered Reéng- Pﬁﬁhﬁlﬁ&Aﬁﬁ&éHw&ﬁcmﬁde Salt 11
- slowy warnmed to room 15 tenperature over 2.5 h,
aged’ Hﬁﬁ%&ﬂﬂpﬁ-&t—&%—f—ﬁ—&—%%—&@@%—&%@;—&ken by
HPLC). fhe reaction mxture was dilu ed by Et OAc (7
m). Thegjresulting slurr

was aged- at -5 Cfor 1 h.
wis filteped ed F
ndq_r vacuum wist h |n|tmg‘?@/ .
91 08% |

% puke). | HIWR (CDClS 400 MHz) ¥6:
9896N(‘Me Jo= 6.3 Hz, 1 H), 9.51 (pbNHg] C’ , 9 19 (br
99 H), 20 7.42 (dd, J 8.5, 5. 8nz, 2 ;719(t J

= 8.5 Hz, 25[%, 4.92 (dd, J = 14.5, 5.1 Hz, 1 H), 4.71

_ Mateualm 1H. 4. iy Melps 3.5% (t. Jmh4. 5 Bebsity
Seven-ffificlels, I @A MG 3 H) odndle (b Sz 6 e, ]
Ve e99192( 190@6768560 1.68- 1. 60
pyrimidipe apidg10 1 471 33 (m 1 H). HPLC condltl ons: Col umm:
HCI (g9 bax, Rx C$.2460 x 4.6 mmoihkegpenazgpe: 30 C

EtOA Detection at 210 nm Mobil e Phase: 0.1% a% H3P04

€(A)/MeCN (B); Gradient: 90:10 (A)/(B) to é 90 over

-39 WD 2004/ 058757 PCT/ 6B2003/ 00554 ;

To a solution of ethyl acétate (3.5 m[.) was bubbled HCl gas (0.5389 g), at -30 to
-20 °C. N-Boc-seven-membered ring pyrimidine amide 10 (crystalline solid) was charged to the -

HCI-EtOAc solution at -30 to -20 °C. The resulting solution was slowly warmed to room

'temperature over 2.5 h, and aged at room temperature for 0.5 h (100% conversion by HPLC).

The reaction mixture was diluted by EtOAc (7 mL). The resulting slurry was aged at 0-5 °C for 1

“h. The crystalline solid was filtered off, washed with EtOAc, hexane, dried under vacaum with

. nitrogen sweep to afford desired product 11 (98% isolated yield, >97A % pure) . 'H NMR

(CDCl3, 400 MHz) : 12.35 (s, 1 H), 9.96 (t, J = 6.3 Hz, 1 H), 9.51 (brs, 1 H), 9.19 (brs, 1 H),

- 742(dd, J=8.5,5.6hz, 2 H), 7.19 (t, 7= 8.5 Hz, 2 H), 4.92 (dd, /= 14.5, 5.1 Hz, 1 H), 471 (m,

1 H), 4.57-4.45 (m, 2 H), 3.52 (t, J = 14:5 Hz), 2.65 (1, J = 5.0 HZ, 3 H), 2.30 (br d, J = 12.6 Hz,

1 H), 1.99-1.92 (m, 1 H), 1.90-1.75 (m, 2 H), 1.68-1.60 (m, 1 F), 1.41-1.33 (m, 1 H).

. " HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 ® C; Detection at 210
 nm; Mobile Phase: 0.1% aq H;PO, (A)YMeCN (B); Gradient: 90:10 (A)/(B) to 10:90 over 15
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mn, 10:90 hold for 5 mn, 10:90 to 90:10 (A)/(B) over
10 seconds; Flow Rate: 1 mJmn. Retention tinme: the
seven-nenbered ring-pyrimdine hydrochloride salt 11 -
wo Jbeshputes.  Step 10: Preparation of RacempgrdbhAndnossss, .
[ (4-fluorobenzyl)am no] carbonyl }-3-hydroxy-4 5 ‘
0x0-4, 6,7, 8,9, 10- hexahydropyri m do[ 1, 2-a] azepi n-10-yl)
- .N.N trinmethyl et hanediam de 14 1) 11, 4-NwW O
EtOCOCI 0 2) Me2NH 4-NWM 3) HCO Me2N & / OH THE
Me2N(O\ /CEt 12 OO 0 13 82% ONO—|/ F~NI HI
Me Materia nmol es W
mig, 91)%%013 E(rf%mwe.'i@ PPyo 9%9@2@)@@% 6‘?085“\{% Fov Ratp: 1 mL/min.
Retbnf00tifhel 2 debvbry neaivepdaimpaig dihd By d[%CHiOﬁd@ s8601 08 194 minutes.
0.092 1.135 4-NWM 101.15 4.8 0. 960 . 0971 0.106
0.9200 THE 3 'pyrimdine 396.84 1 0.200 0.0794
Step\iéir ochl Brepartisabf Ré&nﬁ@%@kﬁm ﬂyd)mm:nmgl)dﬁxrﬁ)]cﬁbé%ﬁ/l}—3—hydroxyr4~

122?222 8{‘&%4 72816; @ﬁ%&m Jacl 3 2230 )PFJ‘% 183120 ARG
chl or of oim_byletbme(dﬂm@ ) o 5 c Then, 4- NMM (1Q6 1)

was slowly added to the reaction mixture at 0-5
The reaction mixt a&s aged at the sane enpe?)éLu‘i‘é'MM

h drochboride sal{ 11(2%legNH

ng) was adfed § d othe m X Or i deB) HCI a
sol ut m@NéH’%ﬁ 8 E%/ pet- e
then at 5- 10 C n (100% Y

for 2 h. Toe pyri ]

(D

for
conver3| orT by HPLC) -40 820,
N“Me i
Meq..N O
\
" Me
Materials MW Eqﬁiv- mmoles Wt (g) Vol. (mL}  Density
Acid 12 (96% pure) 11710 5 - 1.000 0.122 ’
.. Ethyl chloroformate 12515 48 0960 0104 . 0092 1135 . v)
4NMM 10L15 48 0960 00971 0106 09200
- -pyrimidine 39684 L . 0200  0.0794
- hydrochloride salt 11 - . o o
40% dimethylamine . 4507 625 1250 . 0.141 0158  0.8900 .
- 2NHCI ' '

Toa solution of acid 12 (122 mg) in THF (3 mL) was. adcled cthyl chloroformate
(92 ul) at 0-5 °C. Then, 4-NMM (106 ul) was slowly added to the reaction mixture at 0-5 °C.

- The reaction mixture was aged at the same temperature for 2 h. The pyrimidine hydrochloride
salt 11 (79.4 mg) was added as a solid to the mixed-anhydride solution at 0-5 °C, and aged at the
same temperature for 5 h, and then at 5-10 °C for another 2 h (100% conversion by HPLC).
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WD 2004/ 058757 PCT/ GB2003/ 1105543 Di net hyl am ne

aqueous (40% 158 |) was added to the reaction

m xture, and the m xture aged at 10-15 C for 1 h

wherein the reaction was nonitored.by HLPC to as .
» WO 2084P3$7¥ e conversion. The reaction m xture P\Hécazousmnms

acidified by 2 NHClI to adjust to pH 3-4 at 5-15 C

EtOAc (6 nL) and brine (2 nmL) were added,

respectively. After phase cut, the organic |ayer was

washed with 1 5 NHC (2 nL), brine (2 x 2 mL). The

organic | ayer was concentrated to a total volune of 1

Dlmethj?liamm RYBHS B33 iﬁﬁ%a%'a@c‘l@dyto ctﬂjﬁexhugué ihd th8 $nixture aged
& g, slurry was aged at  0O-

at 10- li égqraq ip,lvh@rgyé Ft%é:de%‘élgnqus tng.}nétgrqglfl}y Ifﬂvo‘gg 1@ ASSHFG cppmplete conversion. -
The reabtforaunextize GAG aCRlifiet)by IMIBECI 16l _lﬁxdt IR E VAGUSLYS °® BIDAC (6 mL)
and bnrgé%n%g)en 2 c{%%%&%:l Vgldgﬂ t] t %c&tg %ggaggc Iaxérﬁyas \gg%fd with 1
N HCI @bnL} brifie H) x 2 38Theldrgadic I:B_/eﬁwaE cdnddm;ratﬁd k) 2 tofalG@lyrhe of 1 mL.
Hexaneii Eﬁgimgzsbové& %@Lediﬁvﬂip Q)Séb ’TExg dcsﬁ%}mgfgprgy ég@%e&%g 0—5‘] '% for 1 h. The.
crystallige §Q11c( wds fillered off, Washed \az;thH;p;{arplEtpA@(Ssg) Md&BE) ehlm snder vacuum
with nitg g stdéep 1'0 g"l)e thé nﬁé c&ﬁapo dHa (gé 60ril1 (833%)'5 "HINMR: @D ES; 400 MHIz)

2.
5 1213051, bl (trs, & P 7 RS, £ 518 5o HE, Bl M o 20, 50
(brs, 183 52513(@& 4=848)6;0 H£NPEY, atoor@d, J&Q 1¢5 Estiec ti @y 4382 @aof 145,

6.3 Bz, B, Fane gt 555 14;9%%3%?@ RG0S Sk 2.95 (33 gy 223-

2.12 (mhd Y, fBilEBlrfnnzH)Olﬁe-lt@mnﬂ)(A)/(B) over 10

nmpoun

nny; MObﬂ% Pba@o%&ﬁmﬂsP@ (ﬁﬂ@ﬁiﬁﬁﬁhﬁfﬂﬁ!\mﬁﬁﬁﬂdﬁ (M(Bhtmmx%&) over 15
min, 1020%did Rfr%ﬁﬁhei’@ 90 Beod: ?@b@)l(@) %‘(/bﬁﬁ? sdoBRdsS FdiF R 1 30/min.

mpound, _. mass of its 20 nol ecul ar

- HPLC c%ﬁ&ﬂggss ’Coﬂrﬁ dﬁ%&ﬁ( R}{Z(E%gfp )'94 n%%t %&fg&ﬂ%ﬁlﬂinﬁ) ° bhﬁetection at 210

. Rete“t‘qnotﬁnfrltg‘%“ﬁe ?W?OW%J&:’@ dMNPES- minus 1 (M) as

det er mned via FIA-MS, and the synthetic schene

Schentiot,! Re PR Grands b 08 DitsalaR RO TR TEr A hgen

preparedH ke B, p&o@dd:sahe stiyctiere addHnaye bfledch, cdmpound] the mass of its

moleculﬁ rP'fthu L b ) 011 y%%ﬁ% ?Igl)l(l.)(/ Elg(l\g 8?5 Elctermﬂgldﬁna FIA-MS, and the

synthetiggg m@]qmplqyeﬁl_o prqpa@.tbe gogpand: v H

tetrahYdro-4H PYri do[ 1, 2- a] F’Ynm dine- (Ex. 2) ~r 1N
—2-carpboxam de _ : '
tructure o ~ Name M+ | Scheme
N-(4- ﬂuorobenzyl)—B-hydroxy-4 oxo-" 318 A
6.7.8.9-tetrahydro-4H-pyridof 1,2- ' )
a]pyrimidine-2-carbaxamide Ex 1)
N—(44ﬂubr6bénzyl)-3—hydr0ky-9— a3 | B.. '
morpholin-4-yl-4-0x0-6,7,8,9-
o ' {Ex. 2)

tetrahydro-4H-pyridof1,2-a]pyrimidine-
2-carboxamide o
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N O -41 WO 2004/ 1158757 PCT/ CB2003/ 005543,
9-[[ (di nmet hyl am no)sul fonyl] off F 454 C N

(et hyl )arri noj - N- (4-
wd} 0%419)% - 0x0-6, 7, 8,

fl uorobenzyl)-3- cH N |
9-tetrahydro-4H (E 3)

yr| m di ne- 2- car boxami de CH3 | s-

F (+/-)-N1-(2-{[ (4-fluorobenzyl)am nol-
car bonyl } - 3- hydr oxy-

4-0x0-6,7,8,9 o NN, v

‘tetrahydro-4H pyrido[ 1, 2-a] pyri mdin- (Ex.
NN-CH3 0 9-yl)-N1, N2, N2-tri net hyl et hanedi anride CH O H
robenzyl)anminol - 446 D_cc H |

E (H)NL-(2-{[(4-flu

0
N

P@i&b&g&% 005543 ,
446 C HII

4) OB

car bofg3- h droxy 6,7
t % rd

9 I NE im
C'(3+ “flup
t\,ggl [(Omet hyl sul f
hcpxo 6,7,8,9-tetra

9-[[d\Methylamino)sulfonyl]-

D (rdettdt) @hiRy IN-@LilbiBbenkyips-

> hi Aﬁ%ﬁ@@%ar{@@ﬁydm 448
)ﬂ€ t&)gg %g mX"ng?rﬁ%&ﬁf}c

hydr o- 4H HSC, N. O

454

)
67 D

0 CH

c

@x-3)
H 1l

2 a] pyri m
¥l uo

cu, Of 7 L9t t trahy-dro-
Tég\mmcm din-9-y1)-N

cH3

e N2 £ fEmeReiER) am%p
- MBS Mgy 4368 750 N

/ a%xm- gl @Jgu
%2 ti'zmeth ylethanediamide

AQX6 G

CH3 O

H A,

(Ex. 4)

@{ﬁ; Sey

(H)N1-(2-{[(4-fluorobenzyl)amino]-
carbonyl}-3-hydroxy-4-ox0-6,7,8,9-
tetrahydro -4H-pyridol1,2-a]pyrimidin-
9-yl)-N1 N2 N2-u'1methylcthanedlam1de

| as6 -

Ex.5)

CH3 0

@ix

(—)—N—(4-ﬂuorobenzyl)~3—'hydroxy—-9— '
{methyl[{(methylsulfonyl)acetyljamino }-
4-0x0-6,7,8 9-tetrahydro-4H-

: yndo[i 2—a]pyr1rmdme-2—carboxanude

467

e

N-2-{[(4-fluoro-3-methylbenzyl)-
_aminoc]earbonyl }-3-hydroxy-4-oxo-
6,7,8,9-tetrahydro-4H-pyrido[1,2-

| alpyrimidin-9-yl)-N,N',N'-

trimethylethanediamide

460

fmﬁ

N-(2-{[(3-chloro-4-methylbenzyl)-

| amino]carbonyl}-3-hydroxy-4-oxo-
{ 6,7,8,9-tetrahydro-4H-pyrido[1,2-

aJpyrimidin-9-yl)-N,N',N'-
trimethylethanediamide

476

| By

%@i Q.

CH-,

1 N-(2-{{(3-chlorobenzyl)amino]-

carbonyl}-3-hydroxy-4-0x0-6,7,89-
tetrahydro-4H-pyrido[1,2-alpyrimidin-
9—y1)—N,N'_,‘N'—uimetllylct}lanedianﬁde

462

@”IW@

N
“CH,

N-(4-flvorobenzyl)-3-hydroxy-9-(6-
methyl-1,1-dioxido-1,2,6-thiadiazinan-

| 2-y1)-4-0x0-6,7,8 9-tetrahydro-4H-

pyrido]1 ,2-&1}pyrirrﬁdinc«Z@a:boxarrﬁde

466
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Cy 3 0trineth |lethanediamde H G ,3

N-(2-{[ (3-chl oro- 4-net hyl benzyl)- 476 C o ~N 1| "

am no) car bonyl } - 3- hydr oxy- 4- oxo a

6,7,8,9-tetrahydro-4H pyrido[ 1,2- H3C-N N =
© 0 A WO ST din-9-y1)-N, N, N H3 O trimethlet ha"gﬁéfé?ﬁ%d“ﬁé"““

N~ of f , N(2-{[(3-chl orobenzyl)am' nol- 462 H\

car bonyl }-3-hydroxy-4-o0x0-6,7,8,9 N1l C

tetrabydro-4H pyrido[ 1, 2-a]pyrimdin- Hc,HNCH3 0

9-yl)-N,N N -trinethylethanediamde CCHo OHF
N-(4-fl uorobenzyl)-3-hydroxy-9-(6- 466 B N ( H ~
metfjyl -1 1 di oxi Q) N-2- @Imd,ragjn@glym@@yﬂ\l 2 X&o) 4- qxo
N Yte dr Qarm‘”ﬁ']carrb - ﬂlydroxynéi-oxo-
o i rlggﬁé %%]%9 r@ NCH| -42 --
A e W)zayr é_%_ 1 582003/ 005543| 0 01, |F
I I Izlahl noj car oyl } nyl ( hydr OoXy- /; ?)ri::[ 14(750 [p
il O alpyrim dijfeNA- f}HONbNZXlNi hs@me@?(&'r mth D
i et j:,]a_n Edijfiam de  k QHidthyFL, 1-dioxido-1,2,6-thiadiazinan-
< If‘l uor obgrezgnid-ox3-6insorenayydth-416- 466 D ||
N\S/,:? hyl - 1, 1- di oxi Qyddof, ﬁa]&ﬁﬂrrﬂﬂle@&:hﬂﬁ@ﬁmde
(/'l‘ 2- Iﬁ))4ox06789tetraydro 4H ".S o
~ pyyd C[I - 2 a] pyr: m-di-pe-2-carboxanm-de
o oH e N—(4 ﬂuorobenzyl)-3-hydroxy-9— | 480 C
C . -on s H\/@'/ [methyl{pyrrolidin-1-ylsulfonylamino]-
Lo Q\\J:Ir'“ - 4-0x0-6,7,8,9-tetrahydro-4H-
@2\ N o ' pyridof 1,2-a]pyrimidine-2-carboxamide
g ‘ ‘
o on . | 9-Hazetidin-1-ylsulfonyl)(methyl)- 466 c
N - H\/G/ amino}-N-(4-fluorobenzy!)-3-hydroxy-
C\ ' Qﬁ. e 4-0%0-6,7,8 9-tetrahydro-4H-
NZ\,N\ o : pyrido{1,2-alpyrimidine-2-carboxamide
O
‘ . 0 okt . (-)-N-(4-fluorgbenzyl)-3-hydroxy-9- 496 D
Ny H\/@’ [methyl(motpholin-4-ylsulfonyl)-
.o/\l Qﬂ N amino}-4-0x0-6,7,8,9-tetrahydro-4H-
I\/“Z’s\;("\ o 5 pyrido[1,2-a]pyrimidine-2-carboxamide
[# 2w ] : ¥ -
1 o : ¢ | G)-N-(4-fiuorobenzyl)-3-hydroxy-9- 496 D
W H\/@’ | [methyl(morpholin-4-ylsulfonyl)- |
o T A - | amino)-4-0x0-6,7.8.9-tetrahydro-4H-
7 ' I\/N\s N o ‘ pyrido{ 1,2-a}pyrimidine-2-carboxamide
6”\}3 ) .
o _°: L o | 49-9-I(azetidin-1-ylsulfonyl(methyl)- | 466 .
N | H\/@’ amino]-N-(4-fluorobenzyl)-3-hydroxy-
QL\N N 4-0x0-6,7,8 9-tetrahydro-4H-
C\u?s,n\ o : | pyrido[1,2-aJpyrimidine-2-carboxamide
&% . | | g : o |
1 o - O-9-[idimethylamino)sutfonyl}- | 50 D
N 4 H \/@ acetyl }(methyl)amino}-N-(4-fluoro-3-
| Q‘N N methylbenzyl)-3-hydroxy-4-oxo-
PN N o ‘ 6,7,8,9-tetrahydro-4H-pyrido[ 1,2~
5’3},/\[,]/ &/ alpyrimidine-2-carboxamide

-43-




0 C'\ (+) o

N [nethyl(pyrrolidin-1-y|su|fony|)an1no]- "

4 oxo 6, 7,

2{!( 25\

am noj -

d|n 1-yl sul

,9-tetrahydro-4H "" 0
2- a] pyri m di ne- 2- car boxam de

fonyl) (et hyl) -

N—(4 fl uorobenzyl) - 3- hydr oxy-

4- ox0-6,7,8,9-tetrahydro-4H ".." 0

pyrido[ 1, 2-a] pyri m di ne-2-car boxam de

(-)-N-(4-fluorobenzyl)-3-hydroxy-9- 496 D N N\

[met hyl.(noi pholi-ts

[fonyl)- o~ " 11

F N-(4-fluorobenzyl)-3-hydroxy-9- 480 C

4660c:|\I éﬂﬂcj%lcszousmuam

ono O ON F

0%0-6, 7,8, d

- 3] py,
zy|

N

LL/ t hy| (norgphohn- 4-y
ﬁg] 4- oxon67 8, 9-

rim di ne-2- cabboX

Q f(::l?fafjriln 1- \

Q"k

Ilﬂﬁmﬁt(ﬂaﬁbﬂﬁdﬂzdﬁl— 0 OH
y))sx@tbﬂyj%%(}yér &0-64793@

e
lsulfonyl)(nethyl)- 466

Gt)ﬂ\aﬁyfﬁibrobaﬁiﬂi) 3Yydroky-9-. O

(U e B,

509

F i dof

N, 4-f1 uor,

R %, 8,9 ta*f

rret hyl am

¥Ry fuoRbhupdy Dhygroky-- \ |
W eyl dmethylpipdazin-1-

diy8didnyBahikg 4aixb €9,8,90r ~0
:&Qﬂyﬁwifpﬁyhd[r 2-*;[2!9’1119(11116-

2-carboxamide

500
+ 0

“ Q‘if\/@f

//\\

N-(4-fluorobenzyl)-3-hydroxy-9-
{methyl[(4-methylpiperazin-1-

7 yDsulfonyllamino }-4-0xa-6,7,8,9-

tetrahydro-4H- pylido['l,Z—a]pyrimidine—
2~carboxamide ' '

509

Qiﬁ

4_.,_ 0

N-(2-{ [(4—ﬂuorobenzy1)anuno]-
carbonyl }-3-hydroxy-4-oxo-
4,6,7.8,9,10-hexahydropyrimido[ 1,2~
ajazepin-10-y1)-N,N', N'-
trimethylethanediamide

460

{Ex. 6)

. E—
OH F

N
Qﬁw"\/@

AT N

N
N o

e )

—~y ©

(-IN-2-{[(4-fiuorobenzyl)amino]-
carbonyl }—3~hydroxy¥4<oxo—
4,6.7,8.9,10-hexahydropyrimido[1,2-
alazepin-10-y[)-N,N',N'-
trimethylethancdiamide

460

Ex. 7

[5) .
OH E
N
. i “\/£:j/
= N
Q.,
o N °©

\_ o

(+)N-(2-{[(4-fluarobenzyl)amino]-
carbonyl }-3-hydroxy-4-oxo- -
4,6,1,8.9,10-hexahydropyrimido[1.2- -
a)azepin-10-yl)-N,N' N

A trimethylethanediamide

460

v
=

—~—

N-(2-{[{4-fluoro-3-methylbenzyl)-
amino]carbonyl }-3-hydroxy-4-oxo-
4,6,7,8,9,10-hexahydropysimido[1,2-
aJazepin- 10-y])-N,N" N'-
trimethylethanediamide

474

et




a 4

H\ acetyl}(methyl)am no]-N(4-fluoro-3 "

nmet hyl benzyl ) - 3- hydr oxy- 4- oxo-

", N. O

6,7,8,9-tetrahydro-4Hpyrido[1,2- 0 0 0
al pyri m di ne- 2- car boxam de -43 WD 2004/ 058757 -

, WO RGISEEZ003/ 005543,

oN F

PCT/GB2003/005543

(-)-N-(4-fluorobenzyl)-3-hydroxy-9- 509 D ~\ N\

(et hyl [ (4- net hyl pi perazin-1 -
yl ) sul f onyl ] am no} -

"N~ N

4-0%x0-6,7,8,9- L N,

~N ~ 0

tetrahydro-4H pyrido[ 1, 2-a]pyrimdine 0 0 (-1

2 car boxam de

OONF

4’rTuorobe N0 . DT T NN—
ani no} ?5" 8“ yé“’xy‘i\'f”g 0
é’tr y ro-4 pyrl 1' S1 %W‘f’f?ﬁyﬂﬂﬁ‘éu 20 0] (+)
2~ caboxani de 0 GPIFIQ\VD KH¥1 uor obenzyl) 3-|hydroxy

9- 5Q9 D {mathyl[
Y1 )sul fonyl ] ami no

\ H

(himntbilfhlyahqshap@pam n N

ol A1l
[([)tlallyulu "|'II'|Jle

-4 oxo 6,7, 8, 9 SN~ o
nl [.1 Al n\lri
UUL J. T 1 111 Ogrrreo
NN g ﬂf(‘ﬁ‘?ﬂf@@ﬂ%ﬂéﬁ@ﬂkyl

2 &mi o] -p 460
| onyie-ydroxy-4-oxo- _
N V5 DR H-iekabgdrdpy@midgER: 6) N,| O
o ua] azepl n- 10- yI ) - N, |NlazBpid-rd-ymert, Rybet hanedi anj de [N
?12 ([(4 fl uorqhﬁagygﬂ)aﬁgmm 460 D of
@ar bé yl }-3-hydrody 4 oxo-
-1 N-(2-{[(4-fluorobenzyl)amino]- 474 c

7@%\/@

O

N

carbonyl}-3-hydroxy-8,8-dimethyi-4-
0x0-6,7,8,9-tetrahydro-4H-pyrido{},2-
a]pyrimidin-9-yl)-IN,N',N"-
trimethy!ethanediamjde

While the foregoing specification teaches the principles of the present invention,
with examples provided for the purpose of illustratilon the practice of the invention enconmpasses
all of the usual variations, adaptations and/or modifications that come within the scope of the

: followmg clmms
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. .'RSis

4,6,7,8,910- hexahydropytimdo[1,2- (Ex.7) N, O

al azepin-10-v4-N,N ,N O rinet hyl ethanediamde } 0 0

on F (+)N-(2-{((4-fluorobenzyl)am no]- 460 D r -N N

carbonyl) -3-hydroxy-4ozo ~( NIIII Il 4,6,7,8;

9, 10- hexahydropyrim do[1l,2- o N, o a]Jazepin-10-yl)-N N

N (+) trimethyiethaned-d®id o oN

N-(2-([(4-fluoro-3-nethyl benzyl)- 474 C N\ 4,6, 7Thexa _
-oxo N 4,6,7,8,9,1 0- hexahydropyri m dropyrimdo[1,2- o

N, o a] aZepi n-Aeopreuadef fornpla (), pry p shavaneavtimally acceptable salt thereof:
WD 2004/ 058757 PCT/ GB2003/ 005543 * , r 0 oN F

(#+)-N-(2-([ (4-f1uoro-3-net hyl nz%h— 474 D j N

am no] car bonyl } - 3- hydr oxy~4- 0

4,6,7,8, 9, 10- hexahydy Do ol o

al azepin-10-yl)-N, P@, | i r Liet hyl et hanedi ami de

oe F (-)-N-(2-{[(4-flybroy3-mdthylygénzyh- 474 D ~j N

N\ amino carbonyl } B®hydioxy 4-oxa N I _
A, 6,7,8,9, 10- hexahydropyrim do[ 1, o0 N~ g)’ _
Rl’las]ﬁ%gmrﬁ%g-yl )-N, N, N - trinethyl et-hanedl amde IN

RZis CH3; -

-

1)  C(O)CHSO2CH3,

2)  C(O)C(ON(CH3)2, to-
©3)  SOIN(CH3)7,0r '

4) SOR20, wherein R is:

M I\
g _N<> 1 g—-:\(:l NP geN o

?

or alternatively RZ and RS together with the nitogen atom to which theyare attached form

§ N b O‘\S’EN’CHs
o/ —N )

OF § : ;
R3is hydrogen;

R4 is: :
1) p-fluorobenzyl,
2) 4-fluoro-3-methylbenzyl,
3) 3-chlorobenzyl, or
4 3-chloro-4-methylbenzyl;

" R12and R14 are both H, except that whenRS is C(Q)C(ON(CH3 )3 and R4 is p-florobenizy]

“and nis 1, thenR12 and RI4 ape either both X1 or both CH3; and
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ON F N-(2-{[(4-fluorobenzyl)anvno]- 474 C N
0X0-6,6n7,8 ' 9-tettetrahydro-4hydro
-H pyrido[lpyrido[1l, N 'l x02- o N, O
@'%rl mdin-9-yl)-N,N,N o trinethylethanedi am de
wo 20 &t he foregoi ng specification teaches tW’GB”’(”’""*‘“

principles of the present invention, wth exanples
provi ded for the purpose of illust rati on, the practice
of the invention enconpasses all of the usual

vari ations, adaptations and/or nodifications that cone
within the scope of the following clains. 5 -45
CLAIMS: 1. A conpound of Fornula (1), or a

v BRSO ¢ S L 0,01
RSis 1) C(O) CH2S02CH3, - 2) C(O C(O) N(CH3) 2, 3)

5?2 N(();?'B) ZAQBR?) @&g?&arf%’mr na}tnn \751%9 ﬂll_@rm %ﬁy géclgi‘)talble salt

thereof, WB@‘@% andq 'tsrldg@n atom to \Nhl ch they are
attached form COH3 SN O "NL J or -N_)

3. A compound according to claim 1, or & pharmaceutically acceptable salt

thereof, wherein
Rl is NR2RS;
R2is CHs;

I\
—N-  N-CH
R5is C(O)C(O)N(CH3)2, or SO2R20, wherein R20 isé "L N 2,

R3 is hydrogen;
R# is p-fluorobenzyl or 4-fluoro-3-methylbenzyl;

R12 and R14 are both H; except that when RS is C(O)C(O)N(CH3)2 and R4 is p-flucrobenzyl
and n is 1, then R12 and R14 are either both H or both CH3; and

nis an integer equal to 1 or 2.

4. A compound of Formula II, or a pharmaceutically aéce_ptable salt thereof:

wherein

R1 is hydrogen, NR2R5, ORZ, SR2, SORZ, SO2R2, SO2NRZR5, or OC(O)NR2RS;
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R2is

O R3 is hydrogen; R4 is. 1) p-fluorobenzyl, 2)
4-fl uoro- 3-net hyl benzyl, 3) 3-chl orobenzyl, or 4)
3-chl oro-4- et hyl benzyl; R12 and. R14 are both'H,

woenee@s7ithat when RS is C(O C(ON(CH3 )2 and RéE1/§R2063/005543
p-fluorobenzyl and nis 1, then R12 and R14 are
either both H or both CH3; and -46 WD 2004/ 058757
PCT/ 6B20031005543 n is an integer equal to zero, 1 or
2. 2. A compound according to claim1, or a
pharmaceutically acceptable salt 5 thereof, wherein
Rl is NR2R5; and nis 1 or 2. 3. A conpound accordi ng
to claiml1, or a pharnmaceutically acceptable salt

R%sttt;elr@a:h wherein 10 Rl is NR2R5; R2 is CH3; N N-CH3
RS is (O C(ONCH)2, or S02R20, wherein R20 is ~J 15
R3 is hydrogen; R4 is p-fluorobenzyl or

R4is4- f | uor o- 3- net hyl benzyl; 20 R12 and R14 are both K
exge t\ when R5 is C(O)C(O)N(CHS)Z and k4 is

#“F and n is 1, then R12 and R14 are

/H of both CH3; and n is an integer equal

tol or 2. 25 4. A conpound of Formula Il, or a

phar maceut i cal | y acceptable salt thereof: O OH'3

02N R Naydrégen, Rt 0 (1b; :

2) CH3, or

CH(CH
3) ¢ 3).©; and

R3is
| 1) C(0O)CH3,
2) C(O)YCH2802CH3,

3) CH3,
4) C(O)C(O)N(CH3)2
5 S0O2CH3,

6)  SO2N(CH3)2,

7 CO)CH2N(CH3)2,
8 SO2CH2502CH3,

9) C(O)CF3, |

cor—¢ | ]
10) H30 ,
.
o _\3
11) =N -, or

12) CHZ@ ;

or R2 and R5, together with the nitrogen atom to which they are attached, form a heterocyclic
ring selected from the group consisting of

-é—NDO ) §‘“ C> ,and ?.NG
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wherein Rl is hydrogen, NR2R5, OR2, SR2, SOR2, SO02R2,
SO2NR2R5, or OC(O) NR2R5; -47 WD 2004/ 058757

PCT/ 6B20031005543 R3 is hydrogen; R4 is F 5 R2 is 1)

_ hydrogen, 2) CH3, or 3) CH(CHq) \ /; and 10 R5 is 1)
PPN wo 2(@(/@3}8@_@ 2) C(0O) CH2SORCHB, 3) CHB, 15 4) PCT/GB2003/0053543
C(COC(ONCH3)2 5) sS@CH3, 6) SAZN(CH3)2, 7)

C(O CH2N(CH3) 2, 8) SRCH2SO2CH3, 20 9) C(OCF3, N
C(O-{i NJ 10) HSCN C(O - 11) Nor 12) CHz 25 or
R2 and R5, together with the nitrogen atomto which
they are attached, forma heterocyclic ring selected

from she grostpn@ngiasédriitg @b claitn A6t o pharmaceutically acceptable salt
thereof, selected from the group consisting of: |

N—(4-ﬂuorobenzyl) 3-hydroxy-4-0X0-6,7,8,9- tetrahydro 4H-pyrido[1,2-alpyrimidine-2-

5 - carboxamide;

N-(4-fluorobenzyl)-3- hydroxy—9—morpholln-4—y1~4~oxo 6, 7 8,9- tetrahydro~4H—pyr1do[1 2-
a]pyrimidine-2-carboxamide;

L .:_}10 9-[[(dimethylamino)sulfonyl]- (methyl)ammo]—N—(4-ﬂuorobenzy1)-3 -hydroxy-4-0x0-6,7,8,9-
' tetrahydro-4H-pyrido[1 2-a]pynrmdme—2—carboxarmde

N1-(2- {[(4-fluorobenzyl)amino}-carbonyl}-3-hydroxy-4-0x0-6,7,8 9-tctrahydro—4H—pyndo{1
. a]pyrimidin-9-y1}-N1,N2 N2—tnmethylethaned1armde
15
(+) -N1- (2—{[(4-ﬂuorobenzyl)am1no]~carbonyl}—3-hydroxy—4-oxo—6 7.8 9—tetrahydro-4H—
' pyndo[l 2-a]pyrimidin-9-yl)-N1,N2 N2—tnmethylethaned1anude

- (-)-N-(4-fluorobenzyl)-3-hydroxy-9-{ methyl[(methylsulfonyl)acetyl]ammo} 4-ox0~6 7. 8 9-
20  tetrahydro4H-pyridof1, 2—a]pynrmdme—2—carboxannde

_N—(2—{[(4—ﬂuoro 3—meﬂ1y1benzyl)annno]carbonyl}—3-hydroxy—4-0xo—6 7 8 9 tetrahydro-4H—
pyrido[1,2-a]pyrimidin-9-y1)-N, N N'—mmethylethanemamde

25 :N-(Z-{[(3—ch1oro—4-methy1benzy1)anuno]carbonyl}—3—hydroxy—4~oxo—6 7 8 9—tctrahydr0—4H
pyrido[1,2-a]pyrimidin-9-yl)-N,N' N'-tnmethylcthanedmrmde

N-(2-{[(3- chlorobenzyl)armno]carbonyl}-3—hydroxy~4—oxo-6 '7 8,9~ tetrahydro—4H—pyr1d0[1 2-

- a]pymmdm—Q-yl)—N N' N‘—tnmethylethanedlmmde '

30
N-(4-fluorobenzyl)-3-hydroxy-9- (6-methy1—1 1-dioxido-1,2,6- thladtaz1nan-‘7-yl)-4-oxo—6 7.8,9-
tetrahydro-4H-pyrido{1, 2—a]pymmd1ne—2 carboxarmde

(=)-N-(2-{ [(4—ﬂu0r0—3-mcthylbenzyl)amino}Carbonyl }-3-hydroxy-4-0x0-6,7,8,9-tetrahydro-4H-
35 pyridol1,2-a]pyrimidin-9-yI)-N,N',N-trimethylethanediamide;

- 40.
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- p~-N) F-NO ~/ -48 WD 2004/ 058757
PCT/ (820031005543 5. A conpound according to claiml1,
or a pharmaceutically acceptable salt thereof,
wosabheedsed from the group consisting of: PCT/GB2003/005543 .
N- (4-fl uorobenzyl) - 3- hydroxy- 4-oxo-6, 7, 8, 9-t et rahydr o-
4H pyrido[ 1, 2-a] pyri m di ne-2- 5 carboxanlde
N- (4-fl uorobenzyl) - 3- hydr oxy- 9- nor phol i n- 4-yl - 4- oxo- 6,
7,8,9-tetrahydro-4H pyrido[ 1, 2-
a] pyri m di ne- 2- carboxam de; 1 10
9-[[ (di met hyl am no) sul fonyl ] -(nethyl)am no]-N(4-fl uor
obenzyl) - 3- hydr oxy- 4- oxo- 6, 7, 8, 9-
(+)—Né4ﬂamwﬁemmk3-bydrbﬂﬁ94(6211@& YN Idetxido-2 2C6athbazmmailxe2 zl)—4—oxo—

arsbei S R e s e o

pyrimdin-9-yl)-N 1, N2, N2- trlrrethylethanedlarride 15

N-(M})r%n%ﬁ%ﬁgl@ém&g @@%&@B@E@mmfj}rﬁﬁﬁ%gﬁ%}mﬁm ¥d r60?(,§ 9.

tetralygre-dBpyrigo B, %?}nym@lne@qaﬂ)omd@ N2-t ri met hyl et haned
iamde; (-)-N-(4-fluorobenzyl)-3-hydroxy-9-{

9-[(3%811;:1?1}/—'1-[3({3?1?&02%(?&' f )%r)xoa]?ﬁ}(ifﬂuorobcnzyl;ﬂ %ygr)éa?;&—%-gxosé% 8.9-

tetraltydto-dHydfido A2 -plpititedide-2-Rlkamiaddi ne- 2- car boxani de;
N-(2-{ [(4-fluoro-3-nethyl benzyl)am no] car bonyl

}- 3- hydr oxy- 4- oxo-6, 7, 8, 9-t et rahydr o- 4H
(—)—Nﬁﬁfﬂmblanzsdhpﬂydrqum-hneﬁhyl[memhhhrm-}ﬂmlmyhmhﬁmmanﬁw 7.8, 9—

tet —4
ea I{I[ID(Z)'B I’orlgjﬂ rrctlel??]ylcbarbr?%w am no] car bonyl } - 3- hydr
oxy 4 0X0- 6 7,8,9-tetrahydro-4H pyrido[

"(+)_N1Q42ﬂ@ﬂ;@Ndﬂzmﬁyd?oﬁy-éa[%t&iyl(ﬁ{orﬁﬂohHﬁﬁmﬁlﬁdmaﬁﬁkcﬁfa 8€0-6.7,8,0-
: tetrahfyfhgo %‘ﬁﬂ’aflgwn?zﬂpy‘éﬁq%‘] gﬁﬁ’&ﬁ?‘l“}d‘% hydr oxy- 4- oxo- 6, 7, 8

, 9-tetrahydro-4H pyrido[ 1, 2-

oI ool SO BRI E i 7 50-

 tetrahydroedidipiyridold 2-alapeRidihg-2 4arhonaiBide; 8, 9-

t et rahydro 4H- pyri do[ 1 2 a] pyri m di ne- 2- car boxam de;
él Tijz (4-11uoro-3-net hyl bengfib’) am no] car bonyl
(941 IRGEY Mﬂ@swmytiaqetﬂ}@nwl}my 4HlgBo-3-methylbenzyl)- 3

hydroRy 4i-6kal-4,7 B BlcBhy di‘bﬂlﬂlgﬁ‘[ g léqﬂnﬂﬂdlﬂetl BRbhYAfighanedi
am de;” -49 WO 20114/ 05875 7°362003/ 005543

(+)-N-(4-fluorobenzyl)-3-hydroxy-9-(6-nethyl -1, 1-di oxi

(-)-N-goflup@beatyih- Bk pang 1ﬁethjd[(44na}iﬂplperazm I—yl)sulfonyl]ammo}~4—oxo~

6,7,8,9-tetrahydro-4H-pyrido{ 1 2—a]pynnud1ne—2—carboxanude

(+)—N—(4—ﬂuorobenzyl) 3—hydroxy—9a{mcthyl[(4-methy1p1perazm~1 yl)sulfonyl]ammo}-4 0XO0-

6,7,8,9-tetrahydro-4H-pyrido(1, 2~a]pynm1dme—2—carboxauude

—(Lﬂuorobenzyl) 3—hydroxy—9 {methyl[(4—methy1p1perazm 1—yl)su1fony1]a1mno}-4-oxo—

6,7,8 9-tetrahydro—4H—pyndo[1 2-alpyrimidine-2-carboxamide;

N—(2—{ [(4—ﬂuorobenzyl)anﬁno]carbonyl}—3-hydr0xy—4—0xo-4,_6,7,8,9,10-héxahydrbpyﬁnﬁdo[l,2—
ajazepin-10-yD)-N,N',N'-trimethylethanediamide;
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NTRTIRE L o Tt TR 1 ot

6,7,8,9-tetrahydro-4H pyrido|

1, 2-a] pyi i m di ne-2-car boxam de; 5

N- (4-fl uorobenzyl) - 3- hydroxy-9-[ nmet hyl (pyrrolidin-1-yl
. wo 2008582yl ) ami no] - 4- oxo- 6, 7, 8, 9- tetrahydro- {idiayEiedHbosses

1, 2-a] pyri m di ne-2-car boxani de;

9-[ (azetidin-1-ylsul fonyl) (nmethyl)am no]-N(4-fl uorobe

nzyl) - 3- hydr oxy- 4- oxo-6,7,8,9
t et rahydro-4H pyrido[ 1, 2-a] pyri m di ne- 2- car boxam de;

10
4-f 1 yor obenz hydr oxy- 9- [ met hyl nnr holin-4
(-IN-(2- [54 gapq%gmyj%gmlmTarﬁomb—36l¥y¢r(3cy39/4 0xc£—4, 6,7 %/ ( P

| -hexahydftﬁiyﬁﬁﬁ&d{ﬂcl a‘]htew’f-ﬂd@i)]NZ\i N @Hﬁxb!ﬁy}éﬂﬁﬁe&aﬁﬁfebox am de;

-N-(4-fl uorobenzyl) - hydroxy 9- [ met hyl (nor phol i n-4
yIsquonyI)an||no] 4- oxo 6,7,8,9 15

(ON-(-{ Ke-Thioyatrozyljingivolcdiohy B-Bhpiokyw dkoe:G7 60, lpxam de;
hexahyd{ by S ol A0 RN A Netme S ABSEATI 3 nycir oxy

-4-0xo0-6, 7, 8, 9-
N-(2-{ [ %@M@nﬁ%@wﬁ{oﬁc&w}a@ hgglg;xpsr& %fsw 8fode:

hexahydl(omqul [&%%qem tﬂry{)m&} N@rxmﬁhm&ﬂm@m@mdes
hydr oxy- 4- oxo- 6, 7, 8, 9-t et rahydr o- 4H pyri do[ 1, 2-a] pyrim,

ar box
- S RS it iminelnper sty 6 AN
hexahydmpyazmdv{]l,gw]azszpirf DOy INGIN' b rirftetytethanediamide; »
, 7,8,9-tetrahydro-4H pyri do[ 1, 2- a] pyhr ai di ne- 2- car box
am de; 25 (+)-N-(4-fluorobenzyl)-3-hydroxy-9-{ nethyl
(FN-(2+{ [(@-fhaorn impsthbenybamind R arhdifyb i Hiydrixyel-prak4 6¢h8,9,10-

hexahydf®pfrifhidbl . Sl ARYH FO-HEEN NIGire Ry RhaNE: thilohe- 2- car box

N-(4 fI uor obenzyl ) - 3- hydroxy- 9-{ net hyl [ (4- met hyl pi pera
N- (2-{[(¢ﬂﬁorbbyﬁ2)yﬂﬂhﬁlﬁﬂ&érb@? Hpg ws%eth yl-4-0x0-6,7,8,9- tetrahydro-4H-

_ pmdotlérfﬁggﬁnn L& _Mme& edl? ec’harm pyr| m di né-'2- car box

N-(2-{[(4- fI uor obenzyl ) ami no] car bonyl} 3- hydr oxy- 4- oxo

4age;| ﬁ ?béoq‘l.‘l%%%a %}{9 ﬁﬁf}%r . %{’H ?r o %g%aglaﬁag%ngguy a@ﬁp%e salt

thereof, sp tﬁﬂfmmmmstc@mos/o@owm (-)N-(2-

[ (4-fluorobenzyl)am no] car bonyl
roxy-4- oxo-4, 6 10- hexahy dr opyri m do
¥ LRI, %,ﬂnOdEa
hexahydrbpyﬁinicﬁ{ {2 {afbepinumy- MWNL&{H:&H%@%%@
o - 3- hydr oxy- 4- oxo0-4, 6, 7
' hexahydropyr| m'do[ 1, 2-a] azepi n-10-yl)-N, N , N -tri methy
(+)—N—(2-I{Et4kﬁlt&’d13&netﬁg];beni*jﬂaﬂn{lo]carbonyl} 3—hydroxy~4—oxo 4,6,7;8,9,10-

hexahyd%:&%”m#dgrf Q—ai’%gg 4912 'T\g &Lﬁgﬁlgr?er&anu de;

hexahydropyr| m do[l 2-a] azep| n-10-yl)-N, N, N-trinmet hyl

- ‘(")"N-( ﬁg(mg < yl)almno]carbo y1}-3-hydrox 0467 8.9.10-
£y P N s s
PWE R I AR A RIS P

30

S35

1, 2-a] azep| n-10-yl)-N, N ; N-trinmet hyl et hanedi am:de;
(-)-N-(4-fluorobenzyl)-3-hydroxy-9- {methyl[(d—methylplperazm l-yl)sulfony]]almno}-4—oxo- |

- 6,7,8,9-tetrahydro-4H-pyrido[ 1,2-a]pyrimidine-2-carboxamide;

' (+)-N~(4—ﬂuorobenzyl) -3-hydroxy-9-{methyl[(4-methylpiperazin- 1~yl)sulfonyl]annno}-4—0x0—
6, 7,8,9-tetrahydro-4H-pyrido[1 2—a]pynnud1ne—2-carboxanndc

: sl




(-)-N-(2-{ [(4-fluoro-3-nethyl benzyl)am no) car bonyl
}-3- hydroxy-4-o0xo0-4,6,7,8,9, 10-

hexahydr opyri m do[ 1, 2- a] azepi n-10-yl )-N, N

, N -trinmethyl et hanedi am de; 15 N-(2-{

{

N(4.41 (% fl orobenz%lé$n1naicarbon
(4-flyorobenzy b ghRiroay pethylpippragnd - @seifangtamingict-oxodd1.8,9-
tetrahydoy-#i @ofido[ P.2-a] i diec-BroxitideN, N, N-t ri met hyl et hanedi am
ide; 6. A conmpound according to claimb5, or a
har maceutically acceptable salt 20 thereof, selected
N-(2-{[§ffblm0bh@ylgmmg@]cabmd}si -hydgoxy 8, 8-Mafetry{-4-0x0-6,7,8,9-tetrahydro-4.H-
i - al.car bonyl
Fwnmﬂ%%gm ;Hg%§3§ ?Eygyiﬁggéﬂgkgg& Iru%’exahydropynm’do[
1, 2-a] azepi n-10-yl)-N, N, N -tri net hyl et hanedi am de; 25

N-(2- {[(@ﬂurof(‘;ﬂibé&zlﬁegﬁigo]ﬁirﬂ&f_}lg iihﬂﬁipégm Henzy b xano el S3dbRmMidor B2-
ﬂammuﬁ% %%6%?Bb????ﬁﬂﬁﬁqum%T%zepln 10-yl)-N, N, N -trimethy

| et hanedi am de; (-)-N-(

- (IN-(2- i ’-f" ﬂ‘adréjv%k%))%ﬁuql%i Q}{)l&r?ﬁp—é-)ﬁg g}rgﬁf%'% 0- %bZ?éBﬂO -hexahydropyrimido[1,2-
ajazepi M’Upmqfi‘l}’éw[aﬂe@a@]iazepl n-10=yl)-N, N, N-tri met hyl e

t hanedi am de; 30 (-)-N

f.l uor obenzyl hydr oxy- 9-{net hyl [ (4- met hyl pi per azi

(+)N-(2- fﬁ[‘i‘ ﬂwlygfml)fl y %]%‘iﬁbqul}l _341)%15@6;!-{4 0x0-4,6, 7[ Eg 9 10-hexa¥ydrrJopF3ermdo[I 2-
a]azepin@ 048N 3¢, Netrirathythiandddmayd; i do[ 1, 2- a] pyri mi di ne- 2- car box

am de; (+)-N—(4-f|uorobenzyl)-3-hydroxy-9-{

nmet hyl [ (4- net hyl pi perazi n-1-yl)sul fonyl] am no }-4-o0xo

35 6,7, 8, YQAvehpainy de¢cordddd to claim 6, or a pharmaceutically acceptable salt

thereof, &;Y fﬁ@?%&t@é%]yﬁ}z’{;, .iQ%lE%fZ car boxam de; -51

..\.

['uoro hydroxy 9-
{nethyl[(4 nethylplpera2|n
N-(2-{[(4-¥th &st! AERY1 4=
il A S e E

[ -4
ﬂaﬁmmﬂﬁpgﬁfﬁkw‘pp %@E pNigRi no] car bonyl } - 3- hydr oxy- 8, 8-d
i met hyl - 4- oxo- 6, 7, 8, 9- tetrahydro 4FL pyri do[

- BIB e Dt S L e S D Spsidara -

qmmmmJﬂﬂ@ﬂ%NBWQﬁﬂﬂmhb&mmydmmﬁymMHldo[l 2- al
azepi n-10-yl)-N, N, N -trinethyl et hanedi am de;

YN ( 2-
(FIN-2- %{‘%ﬂm&qt@wbb@hl@lcm)bamlhéihwmeﬁyqué! 8,78yt tebexatddmpprindid6l1,2-

aJazepin-10-3H) N A nﬁfﬁ@lhﬂgﬁﬁmﬂahm edo[ 1, 2- a]
azepi n- i0- N, N -trlnethylethanedlanlde

(+)N-(2- {[(4 fl uor obenzyl ) am no] car bonyl } - 3- hydroxy-4-
0X0- 4, 6, 7,8cdhpbOnd@yarams (i 7rveRh Is N-(2-{[

ﬂuorobeﬁ%@n%?rﬁ ch@g&%ﬁ%’gf%xycf E&H)n 6é ’Pgl N} h%rgg}ﬁca'éngﬁ}em@g[h %r
aazepinadex pINali), ¥ -wimethylethancdiinids elr e pheth fceotical lpercgipible salt thereof.

consi sting of.
N-(2-{[ (4-fl uorobenzyl)am no] carbonyl }-3-hydroxy- 4- oxo
-4, 697, 8, %\ poumss dieyldowpysitionicdmpdsis a taprapeutically effective amount of

a compoudd 8RbAtinkdo Xlll)) oldlobblain¥ 1 16 § rdr %hMa&tuH@anl?%&maﬂs salt thereof, and a

pharmaceutically acceptable carrier.

10. The use of a compound according to any one of claims I to 8, ora
pharmaceutically acceptable salt thereof, in the preparation of a medicament for treating or preventing

infection by HIV in a subject in need thereof.
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(-)N-(2-{[(4-fluorobenzyl)am no] carbonyl } - 3- hydr oxy- 4-
0x0-4,6,7, 8,9, 10- hexahydr opyri m do[ 1, 2-
alazepin-10-yl)-N,N ,N -trinethyl et hanedi am de; and
(¥)N-(2-{[ (4-fl uorobenzyl)am no] carbonyl } - 3- hydr oxy- 4-
0x0-4, 6,7, 8,9, 10- hexahydropyri mdo[ 1, 2- a]

azepi n-10-yl)-N, N ,N -trinet hyl et hanedi am de; 8. A
compound according to claim7, which is (-)N(2-{[(4-
f 1 uor obenzyl ) am no] car bonyl } - 3- hydr oxy- 4- oxo-4,6, 7,8, 9
, 10- hexahydr opyri m do[ 1, 2-

alazepin-10-yl)-N, N , N -trinmet hyl et hanedi am de, or a
pharmaceutically acceptable salt thereof. 9. A

phar maceuti cal conposition conprising a

t herapeutically effective amount of a conpound
according to any one of clains 1 to 8, or a

phar mpceut ) :

Phar oot ooy AR bordBl b b ShEF il gk ong
pharmacefieally #rqeniabioial therpot, i thnprepmationfof & meflinamdnt fop inBibiting FIV
integras®inarsiEje® i acedibeionccept abl e salt thereof, in the

preparati on of a medi canment for treating or preventing

i nfectjon H V. in a subject in need thereof. -52 11.

. The u of?%e %Bﬂﬁfoﬁ?ﬁwo‘a@@e?oaﬁhﬂ@t%aay arfof slpansolftod) erians 1
pharmact@iclly @2tepfabld3BRIHAREE i th&FHbpayatRE 6 EPLBRt Sncafio}l pije%{if%z'&eating or
delavi %ﬂ th% Eéﬁﬁﬁrathn of a medi canent for inhibiting HV
claymgitht @ Q .2 subjegt diteeqd fhetseled t hereof . 12. The use of
a conpound according to any one of clains 1 to 8, or a
phar maceutically acceptable salt thereof, in the
preparation of a medi cament for preventing, treating

or delaying the onset of AIDS in a subject in need
t hereof. 52a

- 523_




