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WD 2004/ 058757 PCT/ GB2003/ 005543 TI TLE OF THE

| NVENTI ON TETRAHYDRO- 4H PYRI DJ 1, 2- a] PYRI M DI NES AND
WEREADEDSCOVPOUNDS  USEFUL AS HI V | NTEGRASE | NMU'BIGBORS/005543

5 FI ELD OF THE | NVENTI ON The present invention is

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 HI'V integrase enzyne. The conpounds

TITEROPPAETRSENTeN | Y acceptable salts thereof of the
resent invention are useful for preventin

TETKARY DRO -1 RERIIA 32 [ XRAEPINES' AP R FleATERC@MPOUNDS

USER/TanSriv eTEGRASEINFABPEORBACKGROUND OF THE
I NVENTI ON A retrovirus designated human

i mmunodeficiency virus (HV) is the etiological agent
FIED QhEHEAMMENXTIMIN ease t hat i ncl udes progressive

dest 1 voby )l NG Tk BISL BT S0 e  iines

relaigg semppuntsansatiepheochticaliyragenpiably salte thereti Seirisyntbesimsnd their use
as i OGSt HINGHReASe &f¥Yme by chinboutls AAR¥harthacERIPERY acceptable

feature of retrovirus feplication is the insertion by
salts ficigp} ﬁ-tﬁﬁ BEaRH M venuen asdisefil I perventine Pnpeating snfegtion by HIV and
for thaagsihg oelddlagenorensa of @qDSt ed step in HV replication

in human T- |ynphoid and nonocytoid cells. Integration

is believed to be nediated by integrase in three 20

BAGKEeBOUNMBSHAHY IDFVENEIQMI e nucl eoprotein conplex with
viral ; : j . m
the ot REMEN R G R AN S unodfti RN 1FRG 1 16"
etiological aggnioAf thiheomplek diseasg that ingldes pragagssive desteuctipp of thelimmune
syst@hléa_rh ofqtlir&% E’ﬁlﬂG%dﬁﬂziﬁﬁy syREemet AIDE ahe 8Egén@it‘aﬁ8h of tHe@entral and
.The .four ste . t he process, air s
perigfREel iBEREE ST Bl s B BEv b GRuE ) ACaRTRV AR or ARV. A
comemnyfeasre of Sethividue adplideticeiy teniassrgow by birMlyso@oted hgegrase of
provﬁsgtﬁﬁgfﬁlt(EIhegio&g{ell%%@%%ergﬁlgi%os?%z 8%??02&{8%?& 8uman T-
lympheidianboonerstoif oehst duipsraionis bibisvasliodemestiatbdby fritegrpon three
stepS CAYENOIS of 'ﬁ%?a@fesmfcfe‘bﬁfoﬁﬁn CbAPRK Wik} 28 DNALEMASE: Qﬂ%vage of
an HV “protease [Toh, H et al., EMBO J. 4,126/
two pyejeefides Ew)efie 3nemning of the lineasgyrayiead DNs;icovalsptzjoining of the

recefst@B86QH tBginl of the provahl BNA athadtadoered 380madbdt thd B&C tdrget site.
n.s 0 be essentia

| .three enzynmes have b : wn_t .

e Pt s Ry IO GROBT VAT o Rk ARh St S B o lished by
celliantangymed. conpounds which act as inhibitors of HV

replicapj@ & >t d | r

P! 2NN RSl YEREBRS 08 LERUEBl o e
reading:fFares [iatneseliohAl-OY atiwes 3 13, SR7E882)i daning Aridiseaueppeziigmology
provad b@d e@idandd tﬁﬁl(zjth@ﬁﬁi fRnea sfcodbNRNELE Erﬁns%ﬁﬁ?sf}%ntegrase and an HIV

in \ inav C ou 0 i.S
oo RN . oS AP 80 e DB AR RER i Btge, a1, 1567
(1986 Hehbil} otk codl., Mavire 6320] 85k (1987)].TRA] thresichizgrh@havt been shown to
be elsBlfdF85 e H?)li&ﬁcfnoofé}-ﬁq/ HTV

It is known that some antiviral compounds which act as inhibitors of HIV

replication are effective agents in the treatment of AIDS and similar diseases, including
reverse 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



WD 2004/ 058757 PCT/ GB2003/ 005543 replication in cells
is adirect result of inhibiting the strand transfer

WO e@eN58In7 cat al yzed by the reconbi nant i nt egrBGEGBR003/005543
vitroin HV infected cells. The particul ar advant age
of the present invention is highly specific
inhibition of HHV integrase and H'V replication. 5
SUMMARY OF THE | NVENTI ON The present invention is
directed to novel pyridopyrimdine derivatives and

rephEeﬁLoﬂtlﬁ gel@ﬁ%%%é@esuﬂ@ﬁﬁhﬁﬁfﬁ%‘?ﬁ%&ﬁanﬁrt&ny[%ﬁfele{étlc}rnncattzhﬁzed by the

t1on of rase preventi on

recopingpt integrase inyiyo in I%Vtm@a&eﬁéﬁlﬂs ofhe; perticaar gdvanyage of the present
inverivh ik i %Wsﬂé&ﬂl‘&ﬂlhbﬁ@n of HIVahi¥eAke akMAT&lph¥atidh. t he

onset of AIDS and/or ARC, eithéer as conmpounds or their

10 pharmaceutically acceptable salts or hydrates (when

5 SULH%&BO@OFHHEEINETmHBOhMarnaceutical conposition

w1 s DO Btorls el o SRYEF UG IRmitihE o8 Mves ana

relat¢cheampavnds| Ehesp sompouridsiag isef1l g thedultibities of MiVentegrase, the
prevcﬁﬁfoh'o? %f@ét&dﬁ b’é}ﬁf\/ Qﬁeeﬁ%ehmqﬁ‘fteb% by BEV F?@ﬁl the prevention,

npounds of mila [, and pharnaceuti ca

treatiighie B e anschek AUIS mml/oy ABC. rtheras RPIPPCNIIHIQR@Y their2
10  phardhadRu@dcdlly dccepibblB3altsSor Hy@ratdyRdRon apptoprdat&HS: hécedfical

R s MR T

infectiven, ilmunemhid@kiors, aRibioticsairtvecaiadsi \\brg peicahudyRhe present invention

RS ER O DL LAEREDyBSORA0 LHR E1EK o

created fromediting field cgdes. or -2 WO
2004/ 058757 PCT/ GB2003/ 005548 FR3H s hydrogen;

R3
RM-( n N | ﬁ '
N\
3 N R4
R™ Rt 0 :
15 RlisHor NR2RS;
R2 js CH3;
RS is
20 1) C(O)CH2S07CH3,

2) C(O)C(O)N(CH3)2,
3) SO2N(CH3)2, or
4) SO2R20, wherein R20 is:

/\ ™\
: _N<> , g_NG : NI ot NN

*

25  or alternatively R2 and RS together with the nitrogen atom to which they are attached form
o 0 CHs

NN

-—N
Error! Objects cannot be created from editing field codes. or \_)
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R4 is: 1) p-fluorobenzyl, 5 2)
4-fl uoro- 3-net hyl benzyl, 3) 3-chl orobenzyl, or 4)
wWQ20hi0s8767 4- et hyl benzyl ; R12 and R14 are bot hP&¥/GB2003/005543
except that when R5 is CCOC(ONCH3)2 and R4 is
p-fluorobenzyl 10 and nis 1, then R12 and Rl14 are
either both Hor both CH3; and n is an integer equal
to zero, 1 or 2. The present invention also includes
phar maceuti cal conpositions containing a 15 conpound
R3i9& &% - r esent i nvention and net hods of preparing such
p ec8ut i cal conpositions. The present invention
further includes nethods of treating Al DS, nethods of
R4idel aying the onset of AIDS, nethods of preventing
Al DS, nethods of preventing infection by HV, and
metlhods Pofuorppeszyl ng i nfection by H V. O her
enbpdi maisoro3sheGy e features of the present
in\égntignw?re either 20 further described in or wll
be 34pparsMOPPIWERE ensui ng description, exanpl es and
appended-chidraidvmethpbEAdilED DESCRI PTI ON OF THE
I NVENTI ON The present invention includes conmpounds of
Fornul,a |1 abaqve, and 25 pharnmaceutically acceptaple
R12 gl A4 oppebaiBitt. s Ehak ke RS C&HHJ(QAH@H@@LW&%O is p-fluorobenzyl
and AGCEAhGPR E2 asdR 14 afehpthedotiaBeortdosh CHEegiRS e
inhibitors. An enbodi nent of the present invention is
a conpound of Formula I, or a pharmaceutically
n is aciheleab il seddroth@r®eof, wherein RL is NR2R5; n is an
integer equal to 1 or 2; and all other variables are
as originally defined above. 30 Anot her enbodi nent of
t he pr edbnaprésemenydntinn also énadwdep phamhastutieat carhpositjonecomaining a

Comﬁgﬁﬂ%&%yﬁﬁ%%t iﬁ@&ﬁg&?ﬁgﬁ?étﬁf)&ﬁft’@r%fn%%ﬁch %ﬁée‘ﬂmg}l compositions.
The Q{@r@(i@qq(igl@g@e@ }nch.)deg@m:@g,s of\ieatisig methads of ggdayigg the onset

of AMYSIae86ds &F¥prbentifg ATDS! @BBBAYbf REventing infection by HIV, and methods of
- hyl benzyl ; R12 and R14 are both H,

4-fl yor.o-
tfeat&%c‘&%f“% Y Hi¥en R5 is -3 WD 2004/ 058757
PCT/ GB2 0ireaindidnenty, @3fec)i Cdddyres ante Pleseiit invention are either

A PRl AL (0 B, 85 W en

clai@s. The present invention also includes a conpound of
Formula Il, or a pharmaceutically acceptable salt

pETAEEBDESCRIPTION OF THE INVENTION

The present invention includes compounds of Formula I 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 to 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 NR2ZR5; R2 is CH3; RS is

_ ¢ ——N/—_\N-CHg
1) C(O)C(O)N(CH3)2 or 2) SO2R20, wherein R20 is __/ ; R3 is hydrogen; R4 is
p-fluorobenzyl or 4-fluoro-3-methylbenzyl; R12 and R14 are both H, except that when R3 is
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OOH 0-2 NRENNS5S5RLO(Il); wherein RL is

hydr ogen, NR2R5, OR2, SR2, SOR2, SQ2R2, SO2NR2R5, or
WOZBODPHMREZR5; R3 is hydrogen; R4 is R2 is 1) hpdr/ogee3/005543

2) CH3, or 3) CH(CH3) and 10 R5 is 1) C(OCH3, 2)

C(O CH2SO2CH3, 3) CH3, 4) C(OC(ONCH3)2, 5) SO2CHS,

6) N N S2N(CH3)2, 7) C(O CH2N(CH3) 2, 8)

SRCH2S2CH3, 9) C(OCF3, 10) H3C, 11) C(O- CHN

,orl2) 2 15 or R2 and R5, together with the nitrogen

[ e re attached,. form et ycli.
COREIMGR B H 8k o BT a5Ha S HhG o i "5 ifjer both Hor
both£H#3; el Adpethimtegenbaail tehor f t he present invention is

a conpo or .a armaceutically acceptabl e t
Cher oot T Rredy BB o yiESn EmRETER - Sptiher »
pharpeeptigaltisacc@Balslesalt thetdofi n Table 1 bel ow. Still other
enbodi ments of the present invention include the
follow ng: (a) A pharnmaceu cak%fonposition conpri si ng
a conpound of For nul I phar maceutical |y
accept abl e carrier. { 20%4/ 058%57
PCT/ GB2003/ 005543 (b i cal conposition
whi ch conprises the pr areg4by conbi ni ng
(e.g., mxing) an effegiive a nt ofg®_conpound of
Formula (1) and a pharnmaceutically acceptable

Wher((;gl)r lﬂ %Slrﬁyfléfgen Iﬁﬁ%ﬁ? Zéﬁg,csgﬁ% islcdaJrlﬁ% KTall ? %b{z&?ﬁ?&%ﬁ ége)p%)NRst; R3

amount of @&n H Yy fection/AlDS treatment agent
sel ected from @ egtip consi sting of HI V/ Al DS

is hydrigen;iRBds agent S m’rur;om)dul ators, and anti-infective
agents. (d) The pharnmaceutical conposition of (c),
wherein the HV infection/ A-BS treatnment agent is an
.antiviral selecte ﬁﬂmﬁgl* ;@a consi sting of H'V

Rzl%ﬂﬁyg%n’ii}i# ’toégg, non- nicfed8fide H V reverse
transcriptase inhibitors, and nucleoside HV reverse

RS i$ HAORHEHA 3P€(0)CHRS02CH3, 3) CH3, 4) C(O)C(O)N(CH3)2, 5) SO2CH3, 6)

N
cor—=
SO2N(CH3)2, 7) C(O)CHaN(CH3)2, 8) SO2CH2S02CH3, 9) C(O)CF3,10)  HeC |, 11)

N
C(O)_<=—I\\> ,or12) CH2_© ;

or R2 and RS, together with the nitrogen atom to which they are attached, form a heterocyclic

ring selected from the group consisting of

E_N/\DO , §—ND , and §— <:' .

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

Still other embodiments of the present invention include the following:

@ A pharmaceutical composition comprising a compound of Formula (I) and
a pharmaceutically acceptable carrier.
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10 inhibitors. (e) A conbination useful for inhibiting

HN i ntegrase, for treating or preventing infection by
woikog4/08875F or preventing, treating or del ayi ng PCEGBR®EN05543

of AIDS, which is a therapeutically effective anount

of a compound of Fornula | and a therapeutically

effective anount of an HV infection/ Al DS treatnment

agent selected fromthe group consisting of 15

H V/ AIDS antiviral agents, inmmunonodul ators, and

anti-i nf tiw e}g}f‘a&% f onfi

wherei n @ﬁe [ n? E&?‘PF é)lno}) Bé%ntﬁ {r?é@tl%t ag SQJ %h(e%}oduct prepared by
comBHng/(er g &N n eHfeqthverAmavat of deqmpwingios Fpﬁvgulgf(l) lant/a

haﬂg@&&@aﬁyhmap@bkqgaﬁiernon nucl eoside HV reverse
transcrl(& I bitors V _reverse

nd nucl eo q.} % RIL
transcri Fﬂ? ?YH?aFB‘f@a FQPHPORTLAD: 9 &8 Brb), fiprihst compgrising a
therzh-ﬂle\{tld':a]ly@feaﬁ‘& amoumt 8£1i) HIV infectiveedDecamentpesisele2@d from the

grou% c%ﬁélétzr? I?%W/Rh§$ gr ' ?I vég%ﬂ&r{;e ol b ec(ti%lgtr%so a]ﬁ(‘ij arbtf-mfectlve agents.
For mul a(d). ( H}le phareragentical cqmwttmm af gclowhereanthe HJV infection/AIDS

treath%?&één@ﬂ aﬁ%nf'lfﬁ/al'sgleeteé Wﬂﬁ g‘r&y’&ﬁgsu@&r B8R piiaSdinhibitors, non-

rises adm ni stering
n“CIP‘Pﬁé BV £6 VeRe tpnseripiase iwlm@ﬁfi nB‘Fle%Sld‘-’cH%&Yﬁéﬁeélfanscrlptase
inhibiedrgrul @ 1. 25 (i) The nethod of (h), wherein the

f K t ] :
combi natTon. (o ryrusp FeauR b Y ipleBimsad o Heatipe or
prevantingeagictiomby iV i foapresedtogt eeatingamdtlagingghoonset of AIDS, which is a
ther@% Vﬁc‘:aﬁfy’ PctNe dholPbPL g&ﬁﬁodr@mg@ohﬂﬁﬁ Iaf@ g tlli]elll%ée%a%lgr effective

reverse transcri pt ase
amoppt\pf g FlVsiafecH an/ AP reasrent Agnb selested frem)th%gmp lsguisigsing of

HIVPABEMtivivdl adeh@atnhh@hod@Aani A a*nhqn%ﬁ% agéfn AIDS in

a 30 suE ect nnedtherg@v\éfp rise

adni ni stdri ng"¢ 6OPRRALHP ‘H%F F’é%ﬂt’IOWAIDS treatment agent
is aneduftieirtl setected frmam theqfrowp mmsﬁugl of Jiv Eﬁftéﬁéé ﬁlhhbltdréﬁ)noﬂffiﬁcleomde HIV

reveﬁ%&%ggc %ftasgln‘)h’lblrhg e4 Iﬁucﬁeoﬁled%g_mp A &?rggjglnp@éesfgﬁg)bﬁqfs

of at |é®st dnmethnd pfinhaitispHEV imdgrhsedmatshibjegrinugeed thereof which
[ I I
com Hé{/&% ragf&ﬂé@%gﬂ{x t!g r%{% ELI{ %cggg Ir%&ﬁ%bélb%f&ch@ﬂn@%ﬁ o?g%bquf)ound of
Forpyla Leosi de HI V reverse transcriptase inhibitors -5 WO

2024/ 05@7)57 Rcﬁﬁét%@ @Qﬁfeo&ﬁﬁ&%r(tr%)imﬁg fedchied b9 ﬁ-]IV ina subJect in need
therdggE s e O O ﬁﬁaap's@bﬁgﬁ etbfige imount of o

comprblmdnﬁ(f@uhuladl conposition of (a), (b), (c) or (d) or

the co nat irg f

orevent i :)19 of Plgsgl}o(iq;f (f?j' %»‘h %e:ln gh'pcoéﬂ?@&dq%o?‘fsnuka %) i administered
in cqupbipngiy Wikh ¢ H@r@@ﬂtlmﬂmﬁe@t@mm@ms omtdea@t Qmaeantwgat glected from the
groubR8nsistiH Wﬁoﬁﬁ@r iARGRE f6H-n&ASRRR HIVCR vEke (@ﬁsemptase inhibitors,

the comhination of (e) or
and u&eosufe revérsg transcnptase inhibitors. (e)

G A method of preventing, treating or delaying the onset of AIDS in a
subject in need thereof which comprises administering to the subject a therapeutically effective
amount of a compound of Formula I.

(k) The method of (j), wherein the compound is administered in combination
with a 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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(n) A nethod of preventing, treating or delaying the
onset of AIDS in a subject in need thereof which

W@ ovpisEes admini stering to the subject the  PCT/GB2003/005543
pharmaceutical conposition of (a), (b), (c) or (d) or
the conmbination of (e) or (f). 10 The present
i nvention also includes a conpound of the present
invention (i) for wuse in, (ii) for use as a
medi canment for, or (iii) for use in the preparation of

a nedic nt Af .
e o ol B AN A B3 rero i
COMPJISEY éﬁlwﬁgenrt&t@éhq Hyjechhe phpEyacaBti¢ah eorspeiétionsdt (a), B, (c) or (d) or
thecbﬂmhﬁﬁgﬁoﬂgggrgyhe conpounds of the present invention

can ionall B oyed in conbln t|on wth . one or

more Al B Trtdsd 805 UERREAPEQULY FIbYin a subject in need

thereblf Vhi&h[dﬁnmmlsewadnahlsagag t@theangyeeu t]?é @Eﬁmmeetﬁgslmmpo@iﬂﬂm of (a), (b),
nmpounds of the present
@)0}§§§pggp%ﬁh%&%ﬁﬁ°f&§%r trlc centers and may occur,
except @en Apl%@h@d @fabrbyermogetdeatlag onilsteying theamset of AIDS in a
subj e%% 504 %H%%f%lﬁéh @&n{%ﬂb@b X&lrﬁﬂ@éter%r%rtﬁéﬁf%@%@f}% (Plh%éqéaé:eutlcal

antioners, I soneric

Comﬁ%éloar%@né )i %I?V'Q/eh@ Shthe TREOKRAEQR Of (@) @F £t

hydr oxywué prichehit mnaﬁucﬁpammaﬁﬂe@a chmfouRidesF ey %I’e@ﬁ@ﬁivbﬁtﬁbn @) for
al so o cur taugwggrs t he eof

use 1§ BTG5 ARREP BTk ot SpGUa® 8 MEgrRaRon of § igdiogment for: o
inhibR$g HIV irigtadd, (by preNefdng drArdRtiRg irlfection byHaf, st (0 @prdvieating, treating

oSSR o AL ULISAATR by TR o i

OPtloﬁélllhb%@ﬁg Oye%w@p ipAtion (iBsone T anere MY MVERS Beatmpat agents selected

fromHISSAMDS by aR 'a%éi‘ﬁs R i@ Vel aghits Ih@ ilnBtinBidobi@RtRd, H V
25 int eﬂﬂase gétgventl on or treat rﬁgnt of I nfection

by hunah®§ FRRRRYET PINe RESFERF IR FOUPRIMAY hawgasyprgetric centers and may
occu) ersepin tvihen spdcifﬁaﬂyaﬁﬁed Qds rhikeureebyert sisdhiers onseindbfidual

. u QQ4,.C ondltlon such Al DS. . .
aiost B G e NPT R A el R M sy invention.
Al DS, oftheNewubsiititad hwlroxymnmdglone nérepeunds obthelgiradentsinvention may
N .
olso SRt BEAUBIATEPNEL B Robe Ry ihElbRhe 8 o khEROHRe Fmute
(AIDS rel ated conpl ex), both gynptomatic and
asynptonmatic, and 30 actual off poDential exposure to
H'V. For exanple, the Cofy f thes invention are
useful in -6 WO 2004/ 0 PCT/ GB2003/ 005543
treating infecti oany A S £d past
exposure to H 'V by syeh Bans ‘as | oo t ransf usi on,
exchange of body flui'ds, Pites, a€xidental needl e
stick, or exposure to patient bIood

It is understood that the present invention includes all tautomers of the hydroxypyrimidinone

compounds of Formula I (or I), both singly and in mixtures.

The compounds of the present inventions are useful in the inhibition of HIV
integrase, the prevention or treatment of infection 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 infection: AIDS, ARC (AIDS related complex), both symptomatic and asymptomatic, and
actual or potential exposure to HIV. For example, the compounds of this invention are useful in

-6-
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during surgery. Conpounds representative of the
present invention have been tested for inhibition 5
wo pooatosgrssay for the strand transfer activity BET/GB2003/005543
i ntegrase. The assay is conducted in the manner
described in WD 02/30930. The assay is also in
accordance with Wlfe, AL et al., J. Virol. 1996,
70: 1424-1432, for reconbinant integrase, except that:
(i) the assay uses preassenbled integrase strand

treaﬁﬂé‘iﬂgé;cﬁg? rgrg ?ﬂ{]ea)ﬁ%ﬁsuséér:detésde é}ﬁ?e)ﬂkyﬁ %Hg?rl%{sﬁ[:h [n%?@st ei\/‘:%nood

tfan%@% egiehange of Bodyolluds bites. aaCIQentﬁilnFed e &Bel. o expasgestto patient blood
duribNéurgetist r at e, and 10 (iii) strand transfer products

are det ted u an al kal.i at ase conj ugat
el CFl FeTEE BVS%IH%}W& PP MOER G DL e for inhibition
in aiphsgypiua tleserand inahsfat gtiviRe pf msspndsat II‘he amgmmmdﬁct@d in the manner

desc %gd W&i/ bﬁ()e nlt;hleoalg E‘ al@b sn ﬁc‘gh q % ' et al., J. Virol.
A £ ore. il

er ac
199@dﬂpmﬂd¥3§ﬁorfrmmnbmant m&gréselempﬁwawe(l)etheetssa@'dlsesrpreassembled

1nte§§f dtah@ HhATE: c%%ﬁﬁé&e@*rk?:i) qgg&%ﬁrt@ah@fér 1‘695'901‘?18 pefroRMh the presence

¢ m cropol ar. or _l'ess Urther description
O

o é 7 MM Meglsusing 8og S akady lajygleé FBTtEINE4 substrate, and
(iii) Is&aﬁ@ttﬁlﬂsfebr@rbﬁi:t&t&e déteéted usnilg av/blkaline piphatds conjugated anti-FITC

5 AR B oSG s o

the Iﬁdﬁn%@entmmmﬁ[ iobibgownd stramprasfertaati viveinahistakey. For example, the

com?élﬁﬁi@ Rét oA ENTANE 1 BKRY FeRQeHEER th@ﬁit@gi‘asd a@sa@rrhnéﬂéﬁﬁnstrated IC50’s
or inhibition of acute H 'V infection of T-Iynphoid

of ahqut p gnicromrcardessi Furberslesnintien opjcpndugsing she a3say using preassembled
complexes iEFQHd ﬂ%'ﬁalzuda%@ﬂj J.SG}ol. 1994, 1999005970114 885uda 086 Drug Design

onpoun 0 I ud e, col ound et fort el ow
anc SRS 957, 180 42088 e Bl e G20 3036 s o
ni cr oo Cartamrcohmands'li’epremﬁ@lw shegiredeeinpe@sditave also been tested

h f
m BB 60 B ARty el D L el Y sopesvp ccontanc
WIth\N acaa, Ry geall, Rrof.Wath Aced.efics d/SA 1204s B1:i4998s @h¢fRTompounds -

incleizd dhy 26Sipbitels GeIfoeh ey B THRNP N denddNbtrdtbd Wo5’s of about 20
doubl e- stranded proviral DNA 25 after cell entry,

micrigpiol3r of I5§S-t he RNA- and DNA- dependent pol yner ase” and
RNase HTae t@mpéurﬁlg oBthe ﬁr&&nﬂﬂ%ﬁfﬁm clﬁ“l\dlsé ab¥TasiifhiBAors of HIV

ribofGTRE (Rt 5 TR Bt iR oY e oo GG ) roverse

transcoptise (RO catalygies treabevasivesf gendnfie RN igoldowble-strinded proviral DNA

afte1IDN§ glt ed'tfg'zﬂ' %NPP Fa)?lﬁeq?g‘gle&%&fd pﬁolﬁ%a %ﬂi RN_aLng activities of

the cagyRas-nHRY -1 R Rés @ assmmatie digser apysising Ri66 apd aﬁtpowpteytldes The
catalifi@ 8&ivitidsof 'Rﬁl%l‘e rc@ﬁddc@adcit ap¥Rtd ffes BNhe 6k 306LAL, i.£NBeI®terminus of

pos f%%m%“e%%q K R RBEON HLS SRR 4 i Pl lormain at

the € enmirels eatalyred RNbseid abt!i)vw}ﬂ CRN isbl}bistre@iﬁed%la&avé‘thém Btrand of the

i.tion act e
RNADNL Nedro ol B ARty e Bt hag, he iy BoubiS g present
mventmort ¢va salectively biod tagnd h@lb@@&%@&d@@n ohHHBdviR ReThe RNase H

1nh1t§§1o@5ctw1b} of ﬁie@om@ﬁd@can%%eas&ég uglﬁg SPR’%)YJ as%Z}%(ﬁﬁwg in the art,

Accord I NQ present 1 nven

suchgs ﬂ?%ff??%i ‘iqSﬁ@b%lWShms@meﬁ A, e{ @lab jCdetn. ROB T 6Dd26F7-2780.
Acc@aﬁltgly, el ﬂibsiehﬂmvdﬁtidhhnélﬁﬂé%rd rﬁ@tﬁo@@fﬂn’ﬁilﬁﬁ@g’ HIN RiNbisé PEin a subject in

Vv af
needof S{l ehcmh Qtloenf \];v 10}1 Ico%p%sr?su rc’in11n1stenng_; to the subject an effective amount of a

-
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WD 2004/ 058757 PCT/ GB2003/ 005543 conpound of the
i nvention. The present invention further includes a
W@ 0vposa1a7 of the present invention (i) for useCT/GB2003/005543

(ii) for use as a nedicanent for, or (iii) for use in

the preparation of a nedicanent for inhibiting HV

RNase H. The conpounds of the present invention may be

adm nistered in the formof 5 pharmaceutically

acceptabl e salts. The term "pharnmaceutically

I

com gg{f?@a'elﬁgss o'gf 'Irh% é)?&%grrltgﬁv&é%%%rg}]gm&gﬂeg AZd ‘f’)ﬁr?d {){'tﬁe present
mvel@ﬁl% GYfioE B34 1, G forgtsgas winaeslioameat for 451 (1) fer 'gee n th;: preparation of a
medi&ﬁﬂn%ﬂefbrinﬂiﬁlﬁng"HIVMéH se deleterious to the

recipie t hereof) Suitable salts | e aci
addi £ oﬂ}]% 8?1111%0%? eﬁtweseﬁwv“awé’ﬁﬂwe‘/ %’%‘HPB%SP%@ igyhe form of

pharmiazéutigaldy acx:e[btulblb QuitnfTHelterne qlsmﬁuméuﬁéallyhec@tﬁﬂe Bdlt" refers to a salt
whlc'hzbog&%éeg @he\’\éf%ecge g%gft t'hg Rargp (wfpo% hAEEW gnc%?ﬁ P%fwglggwally or

ori c acl
otherafasejun@@léahl@ (esgiid nettlnqrftmuo no:a@thcmascxtﬂl@enmrs to fenzoipient thereof).
Suitdbd Shits WeMiet SR &Rl ﬂ§ v&m% cht8y, VR R bE Bdinkd rmxmg a

acidic noiety SUIta armeceut i cally accepta
soluen ¢ishe FRPBRIMGCEMS esRIEaRkeN Wika salutiohpf 3 pb@r@ceuucally

accep@metamdmuch @Qﬁﬁﬁ&lﬂkﬁﬂ@z&ild Shifudd ¥ad, daeticeaid, hnﬂﬁ&@hcetlc acid, or

ben e W e S Ba  EP R P S ah S et bt

phargpacduticaldy acceptatnisalts thedevScanAhclode alkalt etat sasls (efg.,a0dium or

potaé&ﬁdrﬁi seglts 5&118995?3;31‘&{ i3t 9&1% e% %{a‘l@m?r?&n&a e@ﬁlﬁp%alts) é\n&l salts formed
rmaceut | cal acceptable ers can €

with m&lvow@c shcgp iSuFh gs @uatmwmrgurers@lmc&]ém IQtﬂilQ:@S@f)f an acid (-

CO(TH‘)Q)r(h‘lHMQIJ Eéiﬁ f@eﬂﬁ%ﬁcéﬁtlcﬂfyﬁc@éﬁtﬁmg edtbi¥ can be employed to
entin reatlng H V

Vv
m°d1fﬁf}]§ ?@ﬁltéﬂ PT BY ‘39 AEiC E@radteﬁg’a‘ﬁ JeqPmperadi ng t he
onset OFOJAhE){SurpbkEeOﬁmmbﬁu@di[\bfnteg&ﬁe op HEY ERWade 1Y, @dvie@ting or

treat Wm%%ﬁ})ﬁ] ( %r% enqm r {J‘reat%lg o?ﬁ?lsg@g rﬁlill | set( (I)fn &ﬁjg:,i i’[Ipegcompounds of

bcutaneous Ion
the prrfmmtammoh amay herﬂdrramtsererda}ralily; Jperentemllyqulmﬁng isubputaneous
1nJec§18ﬁé" MieERdus, ¥ramh kﬁ&elﬁﬁﬁf i%%ectleﬁ of ﬁﬁ%s%ﬂ Qéchﬂl g%y
of a unlt dosage 0 armaceutic conp03|
mhal@%ﬂl@ SPTAY- 19§ regtalyeindhe fermeef 2 Wb«ﬁqse&q phacpharmacrutietl cpm@osmon

cont:ﬁﬂﬂi@@lﬁtﬂ&a Wﬁﬁhlv@ Bﬁbuﬁt@fiﬁ@é@n@pound and conventional non-toxic

t bl dj t d
R B L SRS i 37 LA o
t her eof Tletegn,"admohistrakien tardngitiaats clonpafad), "adibinistering” a compound)
in refe‘fén%f: g&& Soﬁlﬂoﬁd%? @ipéjfﬂggntﬁ)fn 1{1&% C}J&Q%ﬁﬁ%ftﬁ?%ﬁ&ghnd ora P dodrug of the

Commmfiﬁ@ then@dlwd@alam nleﬁd ﬁ%@@atmﬁntt N@qummpqmémf éhe invention or a

dERTREEATs Pfovidi ih @Mﬁ%ﬁﬂaﬁﬂn Qlithne Rk ﬁ%@&h&ﬁ&&ﬁ?faa%rﬁsl (e.g., antiviral

rov dmcﬁ\] on Wt gn or .nore ot
agen%dJes ére@tlng i p(lzt}jgn or agaugisfratiog artlc‘f Jé%lyqr}?@lts are each
undek#tabd tofirdtdeorononrréit Ryl sequaiial pretigien bOme cam@oiidor prodrug and other
ariants are each wunderstood to include concurrent
and sequenti al provision of the compound or prodrug
and ot has usegithesgjethe teris'compdsitien”ds mtertded t¢ emqompass a product
compr?s‘i’r@l‘ﬁ% 'sé}éo%d 1h§reﬂﬁh grg: sﬁ@mﬁ@& QIBERS, a@tvﬁfe P&Sébheg/ product which

npr 1 Si eC| redients in
resulgﬁsrg gty or é@ilwéqu, fggn gﬁ@ab@pl%tbg ppwﬁeélﬁngqeé@mstlg the specified amounts.
directly or indirectly, from conbining the speC|f|ed
ingredients in the specified anounts.

agenys
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-8 WD 2004/ 058757 PCT/ GB2003/ 005543 By
"pharmaceutically acceptable” is neant that the
w0 napaesi7ent s of the pharnmaceutical conpositi onPOTIEB2M98/005543
conpati ble with each other and not deleterious to the
reci pient thereof. The term "subject” (alternatively
referred to herein as "patient") as used herein 5
refers to an animal, preferably a mammal, nost
preferably a hunan who has been the object of

t reat merg “pR ;dfaﬁg a@cr ?:ff)ﬂeerlé fﬁ%gﬁt that M dltn%fera}ents of the

therape ti'ca amount” as use
phapragaatiah gqmmﬁﬁmmtm@ﬁt be g@mipqt@;ﬂ@ mﬁba@e{dot@pr and not deleterious to the
Kmqge@mﬁa@@ptlcal agent that elicits the biological or

medi ci n sppense | tjis stem . ani nal

human t 61z, Jﬁ@t" 2%}{?&?&“5 fe}‘rgé W hpipas patlent"r) as used herein

refersad an Iaﬁﬁmal,amefef%w £ Mamaet { @ost beeforabgtatimadl, ivhbGiadBeen the object of
tion or prophylaxis of the

des al |l evi
treat‘?@en‘f Obsp&gt? R exaerggarge or condition being treated or
pr event dade teFime"therapautically é¢ffectivelamotmdl as wsetl hereamments thit amount of

actn%cédn\éﬁ)unﬁ QFE&MQC%IHE%II %b@'}hatteﬁicitgﬁ]ﬂe Bidlod %'Ea\f or %e%g{)ﬁa? fesponse in a

he r onse
tissugo iR, apiea of Ramae thay/is b?ﬁrﬁﬁﬁ’&}ﬁléf bpia r@sear@ét, glgrinarian, medical doctor
or othegéladtiemtwhitlsingHidehlfdvatrRe @grdﬂwaﬁﬁl df the srwa{;%rﬁa 6Lthe disease or

condsfiphy B2 FRHEA pSlug il Bie i e adfiss bt s atmoant of active
compbanrchadicititdainhitghPDY integmse aneljorliNdsa H 4rel theseby eficit the response

beingr %%%@i{gn%é{i&@@ lcg ggﬁlrft?g @S 'a&% 18%&:{11%@{) % Zdrhistered as the salt,

nasal spray

refer@n@%é@ #hd Pt phactiog mase«benta@e to§h@ frp¢ aciil gy &ee basiedorm of the
Cmn?@%ﬁpus or ol eagenous suspensi ons or suppositories.
hese c itions, can be _prepared by nethods and

contain é‘?é’ﬁm?‘g‘ FRpPOstt nt?\fg?aly A& fPHR oR aradyradministrable
suspBhsidwdraabies oo tepsales, améallspgtﬁlgtiteeﬂﬁ ﬁqja%tlﬁlectﬁél%atbﬁ,ﬁd foRexample, as

sterilne dﬁﬁe@%ﬁ%@qieoﬁ@ %% eeﬁtgi,lsc 9us%rgl1<on|§l96 F?%Fl&(&le&) lIthe%)(‘é)(r)nposmons can be
prepareiddly m@hmﬂﬂﬁonm@aﬂ@d’h@ areefell nown imthetag. Suitable methods

and ddi&htyare dI&%bQ?’FH)ﬁ ' %%t&lfs ﬁﬂ&nﬁadeﬂﬁ@dﬂs & ¥8tb§dlggrb 61d1ted by A.

mnlstere ora&\( e range o5t 0.
Wf@ Meckavshishing 199ﬂuwﬁh>;1 1%6@9mmmcgmra§§érbya9fyrqnﬁe # its entirety.
si ngl e dbse@o@poidds @Eﬂh@lﬁﬂ'enm be@ﬂﬁmﬂ!’st@fe@rdrﬁl%/ ﬂ(hscﬁﬁﬁge range of

0. OOrlﬁ g&‘gé W§&g t 3 Sglg(e @r’ 6% 13}3@)@2 Say da EH le dogle or in divided

dosepr éfnerplr@fdrreibé@g@ raapgs (.61 (b SI)Otmg/k@Boahpw&ghbpni)daweragllytm a single

doseocgr in ‘&RX acchls%syh ’Aﬁlz«irgygéfgrr% 9(?%#: ga%g gb > Yo ld: %é@ggebody weight per

nls n, € provi
day eradly i $1ﬂg]§for dividedidoses: Fog psal ladmindgratian rihe gomp@sm@nssxac be provided

in theitbinh 6f @BRtsr ch 1e%%hﬁéﬁnhg19 gy’ '5@@ Bnlh E,Pd'i‘ﬁst 6fCtHJ: cht VY: ifgredient,

part g g BoEonah 5 gk RI0, 16 204450, 300 4P D Thiferams of the

activieliageylint fortei s@n@djmmicrmljustrﬁénttoh ﬂlectmsa@&o tiige pdti@nt to be treated. The
ev.e

{ {
spe B el T o ik O RBER oyt anc v
depemdrupenl agadetyiof Factate prehulingnibie actiwigrdfeéhe/spetificaotmposnd employed, the

metdb'?)ﬁl: 'éﬁbﬂﬁ’y Brﬂﬂ ﬁ’%e'oY Bct,t?’onocff st{léalglo Sﬁﬂcf 'tl% %@Wﬁjght general health,
sex, é‘&ta Iaﬁdeo%ndttﬁléﬁ ofcaskmisighation; pate aﬁ@wr%mydmeucgmbma@@néhgrseventy of
the g¥@@duldt.condition, and the host undergoing therapy.
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sex, diet, node and tine of adm nistration, rate of

excretion, drug conbination, the severity of the
w@aoooss1sar condition, and the host under goi ngp€TIEBa@®P/005543

-9 WD 2004/ 058757 PCT/ GB2003/ 005543 As not ed above,

the present invention is also directed to use of the

H V i ntegrase inhibitor conpounds of the present

invention with one or nore agents useful in the

treatment of HV infection or AIDS. For exanple, the

conmpoungs nQ@‘ed %gi;] Hf%ﬁ)?&%hﬁﬂv n§ al% fifeGhd ¥R e of the HIV integrase

. adm ni st ered periods of pre-exposure
inhibiapeIRPQIHEs OEsbsm% inyeqtien Hth e 5 mare agents eseful dr thedreatment of

HIV ﬁﬁ&lﬂi@hfbr ATDSNEFRExARBIE, thi yélfﬂ)c;ﬁ%d@ Bf th¥d in@bsstion may be effectlvely
vacci nes, Us

ul.at ors, nt nfectlves
sdmip 1T, QU Yo PR TEGROBHE B8 postiEposere; Mgogmination with
effectve amosssl of meT@hh@reHRWAm aftiviR83 BRurammaduldttre, ahaiddfectives, or

vaccﬁlgs é&@flﬁ%/ f’tgega%gg I—ﬁ'@t Ffeggéﬁégpm %ﬁ&p% tp) £eed1§closed in E[‘able 1 of WO

her'r enﬁlre
01/3 &ﬁ?ﬂl or bte%r%@ndﬁ @ 4242930 heotls dopamants kaimphereini inersparhted by

referdd}® in BRINAURGS Oft willipe uhﬁé&%%& it WelsBopd off c%h%atlon% of the

antivirals, 1nmmunonodul ators, ant| i nflecti ves or
comegeeq ‘Pfe@lsl 1qu§1gpn [tk ItlléfdAil]BS tap,g_,Vqu §t1mm1,1npw@dulators anti-infectives or
vacciaboMerot Bingtee nced 1iteil ks ab@eme&lk&ﬁﬁaﬁe@mdzvml/%%z and WO

025253 OBy DuihESt RS BLLGPIBRIES| Glpposicon et
for therteatmenritof AIDSI DBe HIHéAxHS/aimivﬂﬁlsamﬂ |other agentawill gplvelly be employed

in thé'ég% ﬁl%m\%lbﬁs 15¥Hélfﬁédv¥n@(ﬁla?ﬁ$§agé/ ﬁﬁil?eé d;ﬂldtrgg ns as report%fi in the art,

[ natirons 1 n elr _conventrona ran th
mclufl]@@, o8 g5amgple, thp dpsages dasciiprsl ig the Phys nce, 57" edition,

Thon@eARDI, 200D € THO 48ERE rABs¢ fdr RREmpBusdsr e Ylﬁeﬁtléﬁlﬁl th&RTémbinations
Ref er ence, 57ttJf1na§d tion, 15 Thonson PDR, 2003. The

are thesameds Hijsg et O%onpound of the invention in these
conbi naAblmsiatiatiscused én tha fistas spdztcf&ﬁtls@,tpaﬁmundirlyabesehemes and

Exan@ﬁ s{, ?nc'll]?cfe tﬁ@ isotl%%%g% Ar}D‘Sh—e aénqgﬁsrgggriﬁmﬁﬁ eCFCflCle Lpglr(]h‘?rﬂe ARC = AIDS
relatgdoiomplézn gn #\b@@yl: Q’B&q(w C@d) F ﬂmmm&m@ﬁmbo@m@%&m d8erre,
dlazaﬁﬁgclb[ﬂ @ﬁmd&e hadg CbMNTB’ L%meﬁ@lacetpﬁﬂgd{&arb%té FHMFLZN,N-

enzyl oxycar bony]

mmewygggawe; BMSQ = @l}rgﬁtagéu}fo@% Et@ﬁmj sthyl acetate, FIA-MS = flow
1nJecdbﬁfﬁidDW1§i16}1§§S)S eneshetal hexyduat H[Whumiﬁh ﬁhmunodeflmency virus, HPLC

| f | sul f
= high g prfict SR RSPy W. Bt Ay S s
dnso_plp)@ylanmﬂre Me/= niethyl Mde©HHss metiiaWol: NMiPreN-methyl pyrrolidinone, NMR =
o TABHE RGP U5 o R IEG! RTHDER = e s
HPLE; %ﬁfi\unﬁnﬂapm@@@myi %#Eb%tetna’eydfog@myl MeOH =

met hanofhe M¥¥houndls HEHE fes&ﬁriﬁ\@nhgﬁ BAS: 1M pregared accordmg to the
nucl ear ma%'wetl C reson aI I ad%um on cdalr bon

follogg{ggpg,cglton sgieTngs apd .CX?.IB f, §é&l @go q_ﬁhgl@o -Pgimg readily available
startihg infaketialandatagenac ihd the Telictiond ﬂidv&fbedb\@flufsaﬂso posible to make use of

vanaﬁfg 'quytp%% tl?efmsten%s %?\%’S F%thloge%/ &n r O DS %ﬂl 1net r < délét%aéﬁggt mentioned

-

are accordin I eacC
in gr@m d@t@ahrﬁuetherrmre,rmhﬂrﬂn@hmscfnspnepmmompwnd@ofrtbamvbmon will be
readlﬁ)’agighﬁm o th§ géﬁ&ﬂ ngorﬁﬁ'ltaﬁf &l & gﬁ'ﬂfsthe foﬁ‘lo% reactlon
t1ons IS a | e nma

scherges aggl %mpéﬁ%t@nkﬁﬁﬁ cheréwsﬁe qeﬁ@ﬁ%éh@waﬂa}%mtedén Shisgucsds A, B, C and
D ha®¢ ghe falldiwinkinkdanin@s:t hi s art, but are not nentioned

-10-
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in greater detail. Furthernore, other nmethods for
preparing conpounds of the invention will be readily
wW@ppanss1s7to t he person of ordinary skill in tPer/aBRo03/005543

light of the follow ng reaction schenes and exanpl es.

Unl ess otherwi se defined, the variables listed in

Schenes 1, A, B, Cand D have the follow ng neani ngs:

-10 WD 2004/ 058757 PCT/ GB2003/ 005543 P" is hydrogen

or a protective group, e.g., an ester such as, but not

l'im tedphg, h?ﬁﬁg&aé&%t@[}%c ;’%B@é . Aol O c%ﬂetr ﬁ{he s, BWGt limited to,

as, but not
benm]eq»mdwva #Herayaa ¢thes Q’éqh asheutpehUmited s aéWpZdeé@r,ttbat is normally

rem@@al\iﬁlﬂ&r thé Soﬂfﬁﬁ&i/s Iﬁlﬁbﬁ’éd th @0kt tﬁé'hiéﬁly@ Estbﬁtortﬁ o‘,r i removed in
fer ste I ot ect roup

a dlﬁ%r@ﬂf rﬂrﬁt@%‘@ & Ertyﬁiﬁ%dyfl}segfqr éﬁn‘ihé%%fﬁjéor P‘Fﬁfff@ﬁtlon reasons.
is hydr Bg\eﬂhmdm@rxﬁr@i%;aﬂkle i s hydrogen or NRsaRsbh.
Rsa is %1% gl k c, C(O C(O NRscRsd, SO2RSC,
SCPNRscRsd, Sgoz CH2Nng(§%sd,
soews@éﬁ&ccl@alleﬂi(@@#ﬁ&&( E(GRIRSGRE IR 5C1 SPREGRS,
C(O\)EHIZS(D@Rsm C(OyTEINRbaed, 90wbiBROLRSY, O@C?{(@Hﬁﬁm ®r Rsa and Rsb,
forma heterocyclic ring containing 1
togeHr BB AROHEOBRA oML e srearsghegh oy @ teropofickiog containing 1
or2(hétef§‘a&)na§1d Rsb toget her VVI th the nit rogen atomto
which the o) e cI | [
cont ai n| ng 1 or Fé‘lrja 1153(1 &m"@)@é (lgrge% %zngk fgether with the
nitregey htormato5whiol tf@ymﬁmhcﬂ fiextres haely)lcycrhcnglg/dmntﬂimmg 1 or 2 heteroatoms.

unsubst '!RTSUI@]GQV I%J-l'ba%/ | hyl 66 Yﬂehh)ef&l lﬁ:té?‘l)ekr? ring whlgh is unsubstituted

or s g Crreafyk oty e éﬁgﬁr0¥ léﬁiﬁshe@%/

CH2NRscRsd s GlRgelRed, or CH2SO2Rsc. i s hydrogen.

ary ! SuBSTRIe QTR O GHPagaR ?&*@tﬁﬂ%ﬁ&@dﬁém d,or

CH2M2R5Fesent invention can be prepared by coupling the
appropriaje a)rgnl‘n nes W|th sui tabl e substituted al kyl
3- hydro 9-tetrahydro-4H pyrido[1, 2-a]
pyri ni dRﬁ% is EIQRBPOXVhQﬁe@ RSP i awnsukspitnied aasylder giryl substituted with

halogéﬂides) or al kyl 3-hydroxy-4-
X0-4, 6, 7, 8-tetrahydropyrrol o[ 1, 2-a] p}éri m di ne- 2- car bo

xyl at e Efae cempRes (of ghequpat yeriionican dp perparg byldeypling the
appropiiite ﬁﬁiﬁé‘s %@P@ltﬁbl@ substited Mk lex A gi@-ﬂﬂx‘om g Qﬁltegfalﬂﬂd?o -4H-

ynécﬁ?,grqun 2%— 9})&%8 %CC%{@(})(X 1c ngggrl hafldes) or alkyl 3 iydroxy-él-
0X0 ﬂ,&%&aﬁ;&ﬂydroptﬁmt] maﬂgbﬁn&mea]-c&zlﬁmym Q)r@a;rbbmyq)d @i or halides) or -
alkyé%—ﬁg&ln@!igg— y 4?6 %CSI @?0 %Exﬁ§7hfo%§1§1)lﬂdo?f 2~a? zre&sﬁ% bo;égllate (or
carboxylic acids or hahdes) or alkyl 3-hydroxy-4-0x0-6,7,8,9,10,11-hexahydro-4 H-pyrimido[1,2-
alazepine-2-carboxylate (or carboxylic acids or halides), as represented by Scheme 1.

-11-
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WD 2004/ 058757 PCT/ GB2003/ 005543 Schene 1 Rsl 0 1 O
OH N %PA 1-2 HN Rs2 N Rs' OR* Couple NN s2 R Y
wa2m4@58750 n = 0-3 Conpound 1 Methods for coupP@TGB2003/005543
carboxylic acid derivatives with amnes to form
car boxam des are well known in the art. Suitable
nmet hods are described, for exanple, in Jerry 5 March,
Advanced Organic Chemstry, 3rd edition, John Wley &
Sons, 1985, pp. 370-376. Amines of fornula 1-2 can be
Sche@?qpar ed using the nmethods described in Richard
ck,: Conprehensive Organic Transformations, VCH
Publ i shers Inc, 1989, pp 385-438, or routine
vari ations ther eof . Schene Aplepl cts a general
synt hesi s of cayboxam des AR5’ The nethyk ester A-4
10 can be, r.eactlled Ah H,Nrin 1-2 in s@lv s.like
DVF, neth Srol . P4 ¥ R®
appropri at

OR%e ( fromt20 50@ to
give the figal ound A%Sgplgi\/bt hyl e teN -4)\57(8?1 be
synt hesi zed by 1dn of three syntheti Yroute® In the
first route=@# dine hydrochl oride A-I|@ofisovindt SY=H)
can be reacted with di nethyl

2-(b
base. ¢ QM 1o HERRICALORY o bl W ANES B Sl @ form,
carboxamidegtire el kpovwe i @am yuifable meéh,qdé dre1dpsergbagh fczsreaamnlé in Jerry

Mard}{%h%no@é D%Ean'ﬁf é}é(?hﬁtr@ 58 ‘é@ﬁ@n I uh Q’Vﬂ@}n&%b NB8A; pP 370-376.
al ne

(sX
Amireg,of 1 %m"% lﬁéﬁa ?7? BIEP alémgtt e meﬁiﬁﬁ%gg%%%f BRighard Larock,:
Compidhéhsi e @ifchic A ridsoreatibhg VW P&b]ﬁﬁldrsdhe, 1888app 388-438, or routine

arranged by heating in an appropriate sol vent
Vanafgn“?lgreoﬁ ene) to afford the nethyl ester A-5. In a

third riheme Aampjmy@ndxal sryntl‘ss{SIelf sirb@tdmidemAife The methyl ester A-4
can HeGefA&yidihd 22 30 AerRORE (ARALY %ﬁfag&let&uenﬁ NMP at the
to a

acetonitr I nt er I ate
APPTORi AR IPBLAER (G- &n&@@ %Otlﬁ@ (P gie the figpl campoyyd A-5. Methyl ester

A-4 hadkl swhbgize@rbya@i@rdﬂﬂmﬂeahﬁnmic\tmbs (B\.tBe first YduRé) %}mdlﬁé lhydrochloride

AR o L R T iR ime AEL herdib ) Taine8, 80 the presence

of a ease npaffdrd dek proteEded npdtleyl Bster hPeriVOdia@04/2) SBich/can be readily deprotected

to aﬂ%g{h%qgﬁ/ th%§ g‘-"é?’ . Ir?& E@ﬁd%&e,%ﬂd&in@Aﬁlp(sgizOH; sY=H), obtained in

three steps from tert-butyl benzyloxycarbamate, can be reacted with DMAD to afford the cyclic

intermediate A-3a, which can be rearranged by heating in an appropriate solvent (e.g., xylene) to
afford the methyl ester A-5. In a third route, amidoxyme A-1e¢ (sX=H;sY=0H) can be reacted
with DMAD in an appropriate solvent (e.g., acetonitrile) to afford the intermediate A3-b, which
can be rearranged to the methyl ester A-4 by heating in an appropriate solvent (e.g., xylene). All
three of these routes can be applied to amidines and amidoxymes containing ring substituents.
Scheme A is exemplified in Example 1.
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N~SY MO O n NOBn n OO O- sX NA-1 a,b,c Base
A-2 0 sX= OH sY=H sX=H hydrogenation DVAD sY =H O CH
W@ n04/0882892Me heati ng, aN solvent ~N CO2Me O PEB&B2003/005543
heating, A-4 DVAD solvent Rs' sX=H | sY =CH 1-2 HN,
Rs2 O ( n N~O CO2Me CO2Me n N OH Rs' USX N N, Rs2
A-3b A-5 Schene B shows a nethod for preparing
conmpounds of the present invention that contain an
am ne, ether, thioether, sulfoxide or sulfone group at
Schifig A9- posi tion of the 3-hydroxy- 5 o
~ 4-0x0-6,7,8,9-tetrahydro-4H pyrido[ 1, 2-a] pyri m di ne- 2-
carboxami de core. The brono derivative B-1 cgh be
obt ai nedgfr om net hyl est AOBn by first protegting the

hydroxy ,greup _en A-4 witha Dwvebl e pr Bop
(e.qg., éphversi ors¥ o '\éec%en oatle or pi vgl at ef\Lr t| .
benzyl ox aNd then cont aPti Yy the protec Ok

a bropinat¥ng =¥ent (e.g——NBS)»>The bromp der'Yvat]ve
B-1 [can thegnphe treated wBdse a nucl eophile ("_%u";o
e.g. [an amne,’thiol or alcoholate) to af ford @i th or
10 wijt hout | i s}k @H evi=Hhe gRrifyyl ester intlernediate
B-2, [t hat iﬁ%\wct ed withythg desired aninediogenagpve
t he ffi nal ct B-3. If the nucleophilg is a thiol
or cgntaing an oxidi zable sulfur, an oxidation step

to ogtain the sul foxide or sulfone can be i ndduded in

t he sche [foth | eophbifpgcont ai ns_an gst erqt he
ester g coﬁ(igoz?gbcto a@olagn%de by (rbutiNge _
chemjist oyvehesis—ef»B- 3. | Schege é I's o
exenpglifié€d in"Exanple 2. -13 WO 2004/0 N ™~
PCT/ ¢(B2003/ 005543 o)
A-3a heating, A-4
DMAD solvent RSt
sX=H |
sY =OH 12 HN. o
(3()2hﬂe
| ' A
N.,
(@// @) CO.Me (@ l OHBS1
N
-\S)( \\hl N\RSZ
A-3b A5 0

Scheme B shows a method for preparing compounds of the present invention that
contain an amine, ether, thioether, sulfoxide or sulfone group at the 9-position of the 3-hydroxy-
4-0x0-6,7,8,9-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 nucleophile (“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.
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Scheme Bn =0-3 00 OP* ( ( n NNuBr O R'. NH B-1
B-2 Rs2 On ( NI OHRs' ~NN Rs2 N\u 0 B-3
W®ele887€ depi cts a general synthesis of deri vBECT/GB2003/005543

C-3 or G4 containing an 5 aliphatic ring substituent

such as am de, sul fonam de, sul fonylurea, carbamate,

or urea. The brono derivative B-1 can be treated wth

benzyl ami ne C-1 and t hen hydrogenated or reacted

directly with amne Cla to give internediate C 2,

whi ch can then be treated with amne 1-2, wth or

W t hout isolation, and then coupled with a carboxylic
SchemeiB] or reacted with a carbonyl chloride (or sulfonyl

chl oride or sul fanmoyl chloride) or isocyanate to

af forgl plae fi nal product 10 3.0f G 3 coptains Rs4 =

Rs3Q(CO CO %it can be fur re ctecblwi\th a
nucl il ucloRrs an afj ord the product
C 4. h s exeiu if

e(i 3] 4 and 6.
The llast tywo
2004/ 058757N

2003/ 00p548 Schenel C n=
C'102E9'11)3 OS)RsNﬂl,n\é?Z)
O s21- N 4) couple withtRs4-sX Br O1
Cla H\ BB 1 Rs3 C-2 Step 3 andB<4 can be
OOHRs1 P = Hor protective group n N1 /

C, -, al kyl O
OH
(7 N Rs!
] '
SN N-gs2
Nu 0]
B-3

Scheme C depicts a general synthesis of derivatives 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 with 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 sulfamoyl chloride) or isocyanate to afford the final product C-

3. If C-3 contains R4 = RS30(CO)CO, it can be further reacted with a nucleophile such as an

amine to afford the product C-4. Scheme C is exemplified in Examples 3, 4 and 6. The last two

steps can be reversed.
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"N N Rs2 R4 = RSSCO or Rs'SO2 or N~ 0 Rs5(Rs6) NS02

or Rs4 RS3 C-3 Rs5000, RSS(RS6)NCO if Rs4=Rs30(CO CO
WORBDISHFTO sX = G or Br or OH Nu O AN OH ReCT/G8200B{005543

I NRs2 Nu Il-r NI~ Rs3 OC 4 O Schene D shows the

synt hesi s of honochiral conmpounds C-3, C3a,b, and C 4

The brono derivative B-1 is displaced with chiral

amnes D1 to give a mxture of 5 diastereoi sonmers,

wi th subsequent or sinultaneous renoval of the
schéhoEecting group. The amno group at the 9-position

eductively al kyl ated wth al dehydes or ketones D2
to afford the internediate D-3. The m xture of
di a¥ergoi soners ¢ e N;ep@t’.ﬁt ed crystal lization

©F4r aphy S!th@ d,(] @Pésteged?ﬁqﬁers

D- 84, 6 (san eHrermv ydrog na&%\gn to af hor 2

t he YhorMdchifr ar (ZII 2a2h internpditateNA éje&;uplewuth RS4-sX
readri on woth aghng N1gsd -@1anHNcoupl iDg Wi t
carbaxylic acid opq%reat nment withRsar borf2 chib B pore4 can be.
(or sulfonyl chloride or sulfanoyl chlorideJeveied

i socyanate affords the final honochiral product

C-3a,b. As in the case ©f the racemic EO_

in Scheme C, an addi GHepstan beP ﬁ%decgvg,gmup
produce horochiral (‘€4 cnp nds Sch _HQY Lrgalkyl
exenplified i n ExanphesS 1§ 515 VW20 P07 RPSO, or
PCT/ GB2003/ 005543 Stp\h%rl;e n= _oRg? p O ( NRORAENORS,

N. HD1 ~~N p& H s32) €3D-2 Br 0 Rs

INY Rsp O(D3a bRB 1 RRsqg 3) separati on%)éféCORﬁga{S%NCO
di astereonmers + 1) H?R¥BREOICOIGO R¥0(CO)CO

sX = Cl or Br or OH

Nu

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 simultaneous 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. RS can be removed by
hydrogenation to afford the homochiral C-2a,b intermediate. A subsequent reaction with amine
1-2 and coupling with carboxylic acid or treatment with carbonyl chloride (or sulfonyl chloride
or sulfamoyl chloride) or isocyanate 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
homochiral C-4 compounds. Scheme D is exemplified in Examples 5 and 7.
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NOHRs' 1) 1-2 NH( NOP* n~ NI Ns2 RS2 n ~Ns4 NY
RSP 0 R2) Rs4-sX H NYRsp O RRsqg Rsgq C3a,b
w@2@a/08875P" = H or protective group Rs6 = chi redT/aBRooB/005543

residue (e.g. (S)-a-nethylbenzyl) RSP, Rsq = H or

Cl- 6al kyl Rs4 = Rs5CO or Rs5S02 or Rs5(Rs6) NSO2 or

Rs50C0 Rs30(CO) CO Rs5(Rs6) NCO sX = d or Br or OH

The foll owi ng exanples serve only to illustrate the

invention and its practice. The exanples are not to

o ;qonstrued as limtations on the scope or spirit of
Schefle 92 Vet i on. 5 EXAMPLE 1

N- (4- Fl posgbenzyl ) - 3- hydr oxy- 4- oxo- 6, 7,

8, 9-t et r ahyyr o- 4H-pyr|doR§61H2 Jpyri mdi =

car box QB’\I a: Tert-Atyl B ( N PA
benzyl QRy(4- but yl ) car bamat e (Be n OJ. .
McMani s, J.NS. 10 Bptrah&dronp45 (1 %3 4944

(1989). Bro a s@l ution 3% o %sqbutyl XY carhgqgt e
i n anhyBous di net hy. RS% adged 5 ol % of
sodi um i odi de and por. Eéﬁ%\%n&?ofl 36 eq. of ;sodium

hydride (60 % di sperSigetddmaisneral oil ). Whddam xture
was stirred at roomtenperature for 15 m M. before

1.05 eq. of © chI or oval eron §1r| |l e were added. The
m Xt ure h AsB5 E Hrre SOP/\15
After colm r mterrper ggethe é
quenched pd extracted—w t h ther .

The conbi ng G‘{SE]EUII C phasqg REt-eX concentmatpsb d
washed psf h gl f saturated aq. sodiu ntit hiTosul fat e,
wat er and britniecshfke organic phase was dr FEH pugp,
sodiumsul fate, filtered and concentrated under
reduced pressure. The oily residue was washed wth
petrol @unHog.ﬁot\g@VgQgﬂ)/ 058757 PCT/ GB2003/ 005543 et her

and dr ipesd 4 un d Tert-butyl
R Cmgf(ylpésg& calfgt;pm;t gll) l'ight yell ow

belnzyl Ergg,y
SIH) 385 RiC Ofif i%%ﬁr ng;gg%o 0?%5%5?11{@%8590 ?ﬁé&\’%
oH) . 1%0CIRBragH 1. 52 (s, 9H. MS mz: 271 (MrH) + 5

Step 2a: 1-(B enzyl oxy) pi peridin-2-imne hydrochl oride
The following examples serve only to illustrate the invention and its practice. The

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

EXAMPLE 1
N-(4-Fluorobenzyl)-3-hydroxy-4-0x0-6,7,8,9-tetrahydro-4 H-pyrido[1,2-a]pyrimidine-2-
carboxamide
Step la: Tert-butyl benzyloxy(4-cyanobutyl)carbamate (Bergeron, R. J., McManis, J. S.,

Tetrahedron 45 (16), 4939-4944 (1989).

To a solution of tert-butyl benzyloxycarbamate in anhydrous dimethylformamide
were added 5 mol% of sodium 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
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35

Tert-butyl benzyl oxy(4-cyanobutyl)carbamte was
di ssolved in a solution of 4 M HO in 1,4-di oxane and

W0 b@4ossesure was stirred for 18 h at room t enpRPCHGBR@3/005543
The sol vent was renoved under reduced pressure and
the residue was treated with ethyl acetate and di et hyl
ether. 10 A solid fornmed which was washed with diethyl
ether, filtered and dried under high vacuumto give
1- (benzyl oxy) pi peridi n-2-im ne hydrochloride as a pale

ethel d cﬁ.?ldzaphlg% E’&\M@l %ﬁ@d’ﬁ%{ mwg%&% x§a- %aﬁwkarbmnate as a

hghtgy pwail. J=6.0 Hz, 2H), 2.64 (t, J=6.4 Hz, 2H),
1H-5MVBO¢ 41)0&&1&&”?51)@1935 373%%115?6 4.82 (<2bhp), 31\@&112~6421Q§2H) 234 (t, T =

65 Mipcibe h7BrabEn 15 o R 371 B

1- (benzyl oxy) pi peri di n-2-im ne hydrochloride in
Stephit hanO'lr(Beﬁ@ylb)?)ﬁlbsﬁdlﬁ@-ﬂnﬁﬁé Hpaeehi6h@ coal (10 %

w W) was, Sti under dr at nospheri c,
pressur Zr t’ﬁ’ﬁ Zyiey (& 8%'/3&10@8&3'5&%%’3@??39@5 sgipved igpgysolution of 4 M
HCltiiné 4sdibxidnecindvias ntigincewhy aired fool8ih yhenm ﬂdﬂ@efatlﬁ@ The solvent was

remcg\%gqlgﬁgr @?ﬁc%ﬁlf)r %sTrpagd fifeH %H\gp} Wae tréate \%ﬂﬁ%ﬁ“&l ace ]iaée arﬁ% diethyl ether.

I'ed un
A solig fafrmtﬂr whigh jwas esheslevitl dlﬁthyl othet fidtersdrand |dr1dé uader&igh vacuum to

gwenaéb@nﬁ: géx%hdz-m%hb MR8 pRURR 1S, 11, 70

§q> dé6 69@3@ 1}%)8 971(s817Hk,715(7211511 (m, ég) 5.05 (s, 2H),
3.67((m) J=BH) HZJBE} MR (11 .4vHz, 239@@@16)843111 21H91.86,1.680¢R 22H). MS m/z:
205@21#%& 22.01, 17.22. 25 M5 mz: 115 (MrH) +. Step 4a:

2- (2- nmet hoxy- 2-oxoet hyl ) -5, 6, 7, 8-tetrahydro-2H[ 1, 2, 4]
Stepddeadi az@HofiZoBperadin-pyol hgdroehldride ar boxyl ate To a

soI ution of 2 m y dg:gang%k,?):p{bebﬁ Lo aydr %%1%%5%98? in methanol

chl oroformvvas a am ne
contgiaingaallpdige groehagcoa] (.0 %,twfrvdomsw@mpé uaderhydroghe at atmOSpherlC

pres§i@ k(?rck Ko cgta?}@gwaéfﬂgerg(g Ofole %é@ﬂﬁiﬁn was conceéltrated to dryness under

acety | enedj carb oxXy late were ad YODMASG

reduggq l?rfa?%e The ée%@w%n%%tw W%ﬁéhqt@ﬁﬁ@@a filfeged angl dried under high
vacum(ﬂowfﬁ)rmlxmhbplpa@mﬂn S10QERICEITREE 3t b pﬁefy@ﬂm@ @@hch our .

15Nk B0, BMESO TR T 3005 5t B kel Fo8ter it & g 7=6.0
2H),hzab3 (t, a6.0rBe,H)ad .87 (nydhl)y hﬁGKthIﬁeISG’M/IRo(UGOMHz DMSO-d6) §:
159. @@%egjl\gg 75%5 @pr”%t racted with ethyl acetate. 35 The

organi ¢ phases were dried over sodiumsulfate

MS 8@ 1f15I(Mé1}th‘ through silica gel. The -17 WO
2004/ 058757 PCT/ GB2003/ 005543 sol vent was renoved

Step%u ag(:igr m\;%ﬁ}aq 2;&61% %gﬁg)oxge%yl-}ﬁsﬁ 7,8-tetrahydro-2H-[1,2,4]oxadiazolo[2,3-

t et r ahydipyridite[2Zc2bekyiatadi azol o[ 2, 3- a] pyri di ne- 2- car bo

)é?ll gt S 2 aasowgtogé hui q%gi’qi };Ll g&@()gl'ﬁ&%%w_h@l%cgfc 13)Was added
trietmf-l-gmir@ e péxtul was stiged fasd, minkpt ropmo@mperatute, thdsea®ladzp 0 °C and
1.2 ot dfmerByl(detyteilbdicdrb Sy 148wefd Ddded dfdhvii® urte} stiriae TR ooling bath
was removed and the mixture was stirred at room temperature for one hour. The solvent was
removed under reduced pressure and the solution was partitioned between ethyl acetate and half
saturated aq. ammonium chloride. The aqueous phase was further extracted with ethyl acetate.
The combined organic phases were dried over sodium sulfate and filtered through silica gel. The
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5 (100 MHz, CDC13) 8: 169.15, 168.88, 164.97, 103. 27,
55.71, 52.97, 51.84, 42.26, 26.06, 23.49, 22.83. M
WO 20040587267 (M+H) +. Step 5a: Met hyl PCT/GB2003/005543
3- hydr oxy- 4- oxo- 6, 7, 8, 9-t et rahydr o- 4H pyri do[ 1, 2- a] pyr
i mdine-2- 10 carboxylate A solution of nethyl
2- (2- nmet hoxy- 2- oxoet hyl )-5, 6, 7, 8-tetrahydro-2H
[1, 2, 4] oxadi azol o [ 2, 3-a] pyri di ne-2-carboxylate in
anhydr ous o-xyl ene was placed in a double necked

solvérﬁ"«%g ORI Ad 8?%{&03628 aff%)ﬁis ke ze@%&@ﬁg HRR08hy1)-5.6,7.5-

her nonet er _an

tetfahlé‘h?@éi tlo2.4readizgolol % %ﬂ]wnﬁlne%@arg@ﬁﬂﬁtﬁ gs dlight yaHew oil.
NMRO4es Mg abel, 1§ mz&lum \eaﬁ) eftn, stand] nen .34 eﬁnﬂH) 3.31(d,J

- 16&&@2% 3998 3l 1Qadi 1t o Ty e o530 20 B4 e e o

(100viHej DCH) &: 165151 ll68 8B Tb409 71, 109@3 &7 MisL 9705 B8N 26, 26.06, 23.49,
2. gther and dried under vacuum Product nethyl
hydr oxy- 4- oxo-6, 7, 8, 9- tetrahydro-4H pyrido[1, 2-
MS m{zp%? NdHe- 2- car boxyl ate was obtained as a pal e
brown solid. 1H-NI\/R (400 VHz, DI\/ISOdG) 8 10 03 (s
1H), 3.86 (t F%@p 5 (t,
_telzé_ 20 =Mgthy!l ﬁzhydmw 2 QX% 748 tr(ahydr@rﬁH pm@[mﬂz]px@@ldme -2-
MHz, DVBsbheblat8: 165. 81, 158.65, 148.60, 143.10,

127. 07, ,51 V) 20,91, 0 mz. 2
() . AT ol Y 2 saebeine2 REoai e hdeacio 2.
[1.2.Abuadiaido [2, Ba]pgmhﬁte%&srboﬁylmt1h)a|nh$d1012§50—xylene was placed in a double

neckBY Pd’u‘ﬂ)&g)oéo ;ﬁ ¥ egﬂa%ktv&ts ! @tlﬁ%%g&)w?#\ Pr%{ﬁlgl%gt%r gﬁcﬂllgégdi With a

I di ne- ar ep ©
septum. (’B@nggy\)as ajg@ UHS- R € r §di- dihe dpatisfg bath was removed and the

mixtiRtWasl 1660 @ﬁﬁ?ﬂl'n %Y yoveelefipRratuke 88 16AN T HhERikkte (9%1@&111%'\1/? a I]é>re:c1p1tate

was %ct{gc?{ﬁgeg%)g:?g]er r&i}éereﬂjn S ;ggcg@gpt@;vgbﬁ;tgr@d%gff waphedyyyth diethyl ether

and diddrunidegvdcaumarPrbduce nhd’aﬁfyl @%}@r@@ﬁhoﬂ@% 7, @ﬁﬂ&tﬁﬂbyd%nﬁi pyrido[1,2-
ntn r..an 1t10 our. The

a]pyﬁﬁucﬁ%ié Rl B e b A B8 nio col d TN ag

I on was

H-NR (4a&a/JJtIhéDM@abd®sﬁ PDAS és,udb, 3.86(t; Act6e@tni 21), Bt30AS, 3H), 2.75 (t, T
— C r NE d
- 6.4 118 ) g@@b 1 Jy(ﬁégﬁ 4#?3@@%&31% %/g%zbfm\ﬁ% ) ist 1%?2%20}58.65, 148.60,

concent r at was USE

143.3Q, 12REY ﬂu% f41~c8£s BOA2, 2014, W¥10004/ 058757

MS REGTLEB08HP05543 Step 2b: Met hyl
3- (benzyl oxy) - 4- oxo- 6, 7, 8, 9-t et rahydr o- 4H- pyri do[ 1, 2- a
] pyri m di ne-2- carboxylate Conmercially avail abl e
2- i m nophedlogiimeployetiuoci laanitealile fuecor tRsyagiegsd ofiethyl 3-

ryar bk SRR SR B b B AR 2 e e

addi ti on of neat DBU (4.5 eq), the reaction mxture

Step W8S stlbﬁﬁg{hﬁoz (t%ng}%ﬁy) @)gﬁgé@ﬁdtgn of the sol vent
gaveare kepn into Et OAc. and washed

with 1NAHejut IQH(? H}qﬂ}y\iﬁe]@qﬁ/ xy)acetate (1 eq) and dimethyl oxalate (1.2 eq) in
dry THF was cooled to —78°C and LDA (2M in THF-heptane, 1.2 eq) was added dropwise. After

stirring for an hour the cold bath was removed, and stirring was continued for an additional hour.
The reaction was quenched at 0°C by pouring into cold 1N aq HCI, and the aqueous phase was

~ extracted with EtOAc; the organic layer was washed with brine, dried and concentrated to give a

crude that was used without further purification.
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organi c layer was dried on Na2SO4 and the sol vent
renmoved. The crude was used w thout further
wEeosPssTat i on. An anal ytical sanple of this prediiGB200a®05543
purified by flash chromat ography (Petrol eum ether /
10 EtOAc 1:2 to 1:5), and has the follow ng
spectroscopi cal data: 1H NVR (400 MHz, CDC13) 6:
7.49-7.30 (m 5H), 5.25 (s, 2H), 4.00 (t, J=6.2 Hz,
2H) 386(s 3H); 2.94 (t, J=6.6 Hz, 2H), 2.01- 1.95

B 1) M delidalh- o TS M del 3 Binaa bt byrimicine 2

127 8, EEQI‘bOXylatWS 8, 52.2, 42.7, 30.9, 21.0, 18.4. 15
MS il z: O%ﬁﬁnérﬁ’ﬁih% ‘Evalﬁbfeoz %no%%&ﬁ'd’lhi Ealdrochlonfe (1 Se )was added at

3hdroly4oxo O-tetra yri d/
room {RIRRGFAUTS 10 @ splsiR] Ioﬁ%osl‘lﬁ‘ilé?tﬁéaﬂ%?trf‘éi iy 1b (I eq) in MeOH. After

drop'ﬁwéetmfditldn?fih)aaﬂﬂBmﬂS &), &h@réa@tﬁcﬁrﬁlln%/)dﬁl@-\ﬂdd sBifred for 2 days. Evaporation

y a car ate pre

or O LR e S5RylY Tl Wi R A B SR ey {EEEna brine: the

orgaadxiejdsr atas doedoh &pROaind the sdlhentmemovade Tha srusle iwas @sed without further
H2 at nosphere for 3.5 hours. Filtration of the

punﬂat aFl st and evaporation of nethanol gave a residue to
An mbéwaldw@@m? lof this peedugh 3vaa dyetied by |flash chiomaiegrapiyedetroleum ether /

EtOKEtlrWﬂo 1:5), and has the followmi spectroscoplcal data:

e e R T e R RS

IH) et GE6.6 Hs c2Hl), call- piodHer, 12Hes1 92i$18f7|(ﬁ1aIZHDO 25 the
130&{11?@‘@?%&?5856?‘3% 31%4§t 4R %aglsfﬁ ePAGPJT 0. 136,0, 128 127.8, 1277,

73.8452. %y4=2 ‘HAHP, 21.0al$¢r i m di ne- 2- car boxanmi de A sol ution

Msﬁzf/zh 3
ydroxy-4-oxo-6, 7, 8, 9- tetrahydro- 4H pyrido[ 1, 2 30
a] pyri m di ne-2-carboxyl ate obtained in Step 3b or Step

StepBd: and  #4dthyl GLioydRSRZY-LRAGIGITES 0 Zetfhydiro-AH-pyBESRITOA | pYESIdine-2-
stirred aﬁa)&Heat ed to 65C for 22 %, Thepgg | vent \IXE@

r enoved “t M educed pressure and the title product
was obt #iteractdimte predyh B dbénzgloRi)-4HBk &6, U8 Orgtraintsr-4H0. 1

pyncj/ C[T 5%1‘1@3&%—? Ja?[gﬁé(tyfalté o]?‘reé&e&‘ 1n(;/%t-gg Q‘} rvglg td?slgérs:lggc\'il\gl MeOH and catalytic

10% Badprvasiagder ataoqmt@nnﬁr@m@ flihe pextpempausidredginder Hmatﬁy)Sphere for 3.5
hour‘éﬂ"ﬂt?atl@ﬁb? EHeGUataIYSl ganﬁ\@v c/ﬂ&ift& th?nglr m&a@@%ﬁﬁch diethyl

ethegnqjis A\@ éﬁfo 1(1‘&{1012 p.‘Bford? g_mj hz oxyzfl Sggp 6,( ,.g 9-915ahy<§oglh-1—pyndo[1 2-
alpytimidide-8-chtox yRid as 2pBObiotmn sdH@ vWBitizthe ZpdcirodcoP@allprogertiosy identical to
the ’ﬁ%pgu@ﬂ%s?g %dngl)]ﬁqfé ggrhydr oEil(Ag/PrLrEr pzahgl i n-4-yl -4-oxo- 6,

7,8,9-tetrahydro-4H pyrido[1, 2-
s_tgg%ib%;: MVA0BuErobBE A AT @B I YxBEW 810 @G af R4 M pyrido[ 1,2-

3- ( benz BIRYSRSINg20sesb@xamide o- t et r ahydr o- 4H pyri do[ 1, 2-

a] pyr i mAddon@iofrof methyl 3-hydroxy-4-0x0-6,7,8,9-tetrahydro-4H-pyrido[ 1,2-
a]pyrimidine-2-carboxylate obtained in Step 3b or Step 5a and 4-fluoro-benzylamine (2 eq.) 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-HPLC, 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-



10

15

20

25

30

car boxyl ate To a solution of nethyl

3- hydr oxy- 4- oxo-6, 7, 8, 9-t et r ahydr o- 44 pyri do[ 1, 2- 10
wW@ReyossTsdi ne- 2- car boxyl at e (obt ai ned f ol | ow NRCESBRAPBH05543

1) in pyridine was added benzoic anhydride (1.55

eq.). The mxture was stirred at roomtenperature for

16 h. The solvent was renoved under reduced pressure

and the residue was partitioned between ethyl acetate

and 0.5 Mag. HCL. The agqueous phase was extracted

NIk 400 B, TTSE-6) 867 106 BT el d o6 (B aif s m, 2, 4.4
(m, By 2 €L, éh@éﬁz,v%’é) 280t Jo¢.8HzsUd), UrP0-1.53 Gu) 4H) &S m/z: 318 (M+H)" .
filtered and concentrated to dryness under vacuum

Titl e conpound was obtalnﬁ Aﬁ&ﬁ flash

chromat ogr aphy (el uent petroleum et her/ et hyl acetate,
N-(44FIggrobenzzl) Gohyskeras masphalin-4-p-oRo(6408, 9NetzahyVEEH e ido[ 1,2-
a]pyﬁmuﬁn@-@ dafBoxAlde h@d?d%hfo?ﬂd 1H), 7. 62 (m 2H) 3 86 (t

—@R;_-lm h6|1. b@ﬁwl éig%}%f)ﬂw) iﬂsoﬂ% 9?%9611@@@%11 pygéorés?eﬁipznmdme 2-
Met hyl carboxylate
ol 1. 2 S AR LB e T BB S b or -

a]pyreidiyg-2-carboxylate (obtained following Example 1) in pyridine was added benzoic

o Y R D ) BT oo v
femOéfag yndes aeé‘ﬁc walrfp hp gsiqupovaspagitipged between pithybadstate and 0.5 M

aq. HG3t Tﬁ’@iﬂt@bmma‘é@ﬁlﬁéﬂti‘aﬁé@ Wif}fj&h lrz@éﬂaté&mﬁ%e &ﬁﬁblﬁ&}'{)rgamc phases

wore RO G5 Vs ROt ek SRS i cvrodiom

sulfateg fittered and dencenteated eddrypese saderevacivih. 1Bitle compound was obtained after

ﬂash%ﬁfﬁﬂé&}iﬁ%fuegt Oéé[trgfgﬁ? etﬁé(rgetl(f‘ 1 ab?[at%WaS & :{] é(gcr)]rge S g?]tl%r
"H-NMR H0Q M M@@aq@h@ @1 GEn%H}aét7r8drre B .62 (el B.86 (t, T = 6.0 Hz,

2H), 8%8 &@t:ﬁ{) 29%‘[ ! 256 @H&atﬁ) MGJ3| pm %' 4 JMﬁW@@?@MS@T

5.58 (n1 1H), 4. 24 30 (n1 1FD 3 77 (s, 3H), 3.72 (m
Step 2H) , 2. Math&l 35be(nﬁbyld\k9)r9-8r031€b 2-R8-6, 718,93k ahyNio -1 Z5yrido[ 1,2-

409/ 407 & i—% a%% i‘

N (4- FI@B OB ]}%/?‘) A aﬁﬁoxy 9- nor phol i n- 4-yl - 4- oxo- 6,

7, 8, 9- t Atmiahweloiométby]l Pyirendoylpxy);Lexd-6,7,8,9-tetrahydro-4H-pyrido[1,2-

a]pyrﬂﬁfd}'ﬂ(gg 22“0%%})%365% 4?@?02&5?8 n?rqldg\?l %%%E?ﬁ %.Fb%Zzoylperomde (70 %, 0.13 -
eq.) ig cahen siAchiovile wap sigmest undsk eeflgx fogorg: hou. ﬂawym@m pas cooled to
roommﬂhp&@fule ZhedeYininmdd! Wh@ ‘fﬁtefé@rdif)%ﬁﬁ @k SolvEntMs r%@véﬁlﬁﬁﬂr reduced

e IR BT oo 35 s LSty

2-carbexiiate wap obtied eftanilashivaromasgdpiey @aent petiolsuat etleméthil acetate, 1:1)
asaﬁylee%é'%kxz& her The crude material was dissolved in
benzyl ami ne (3 was added and

fl
111N 00 SOt B 68 (i .57 G, 185165 oot sbien, 150, 424

RS d S t r
(. ORI LI RSN SRSy o

TFA) and acetonitrile (0.1 % TFA) as eluents
(colum: C18). The pool ed product

Step 3: N-(4-Fluorobenzyl)-3-hydroxy-9-morpholin-4-yl-4-0x0-6,7,8,9-tetrahydro-4H-
pyrido[1,2-a]pyrimidine-2-carboxamide.
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fractions were |yophilized and redissolved in 1IN HCl .
The sol vent was renoved under reduced pressure and
wo be4ossssdue was | yophilized fromwater/ acet oPCT/GBR@3/005543
to afford the hydrochloride salt 10 of
N- (4-f 1 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 as a slightly pink fluffy
material. 1H NVR (400 MHz, DWsO-d,) S 12.34 (s, 1H),

10 99 ( 38 a]sl_%tlﬂlgb%f &@"176&%1? i—égl)szfoxéﬁg—%%in%—gchmg%} ,? r%—t(e{pahydroAH-
pyndpllyz a]BYIﬁ@L@l@GEC@pr}BHG@bQMF wus bydedmenpholiiegBa)),and the mixture
was gtnigea)' z% r&ém (télh &H}Jre f%rgz %81\/61]1 walemoVB [ifMef redtd3d pressure and the

resuff.lgz maﬁé@qqﬁt%gﬁvﬁb )dghyfl & he crude material was dissolved in methanol, 4-fluoro-
benzylRAiHY (3 &) W ad¥ed 4nd {he %@&@@ #xb 3tirded o8l B4V at459% 0 The $olvent was

remq\gf PRASF AP RoARPRR e 87 08 PERGIFH 1AY YRS Ry RIP B3R Ry FIPLC, using

wate€((B1 S €PA) andvideloptitrile (0.1 % TFA) as eluents (column: C18) The pooled product
fractﬁ)él[s Q\%ﬁ@& gfgﬁ%‘&’ M&ﬁ?ﬁl@%ﬁﬁ%—lmﬁ% ﬁg:! %6@15%3 oas eg}otvg& {n?cner reduced
pres&hly@l prstthe @@Sl@@ Was lﬁomlimdéwns vlater) @ntooftnkﬁe aﬁ)t/)z:chtbe hydrochloride salt

of Nqiffflu\‘)%ﬂeﬁ@ylﬁgl}ﬁﬁfox§ ﬁﬁ@g@ﬁh-@(}\l)&gx@ﬁ g9 ftrahydro- 4H-pyr1do[1 2-

t et rahyd r [ pyrlmdlne2
alpyp%@ew &rf@ﬂ(%{r% e g flﬂ; ﬁ/m@&ﬂé 2) in

"H- I‘HV]R)(@!O@NH—IQIDMS@)’&@ Or 1esv QEIH@SOMSCHH) 10.47 (s, 1H), 7.44 (m, 2H), 7.16

e I € (3n€ u
. 7P Y G TR e ST 8 83 e Bl BP0 oy £ obscured by
wategsigaal).2n35-2. IM(HC2ED, 12.Qf- bBO N, Bt S wefr: 025MadhEd.  The '
m xture was stirred for 5 mn., the formed precipitate

was filtered off and vvash % di ethyl ether. The
preci pitate was di ssol ved |n an 3rous met hanol and

(+- )tShH(E@n@hylmnmlfonﬂﬁmﬂtﬁhmmokﬁ (trilpeeapsneii@hydroxy-4-oxo- 6 7,8,9-

tetraliﬁﬁlé—(iﬁ{i ﬁ’id’o?? Qfa?pynm@mte@—!:eﬁb&[a&ﬂ@e prpduct obtained as
cont al ned an excess of

_@34,- Egngy ﬁ&h%w}fpﬁgwﬁ)@avwrﬁ -Bydremy-4wae-G 5 ed-tarayg-4H-

r\/g |tr L her pptidd[ 1 Reapyrinidind2-Meboxylate BgdrotMtiiifler. Step 2:

N b o9 AR SRy P Bs b, deryative msthyL 3 gzqyIgRyE-bromo-4-
oxo-Hy/¢8, Yedtaahgdroedbbpyiidn| 82rdp Firilinze-phrhbryl e dbteinedim Bfample 2, Step

' 2) 1n%5ﬁ?&89931%eﬂ%qfohﬂ deRyab ald ec{"ﬁtﬁ}, W?%N-n‘fé?ﬂlﬁhm 9e%%c;1“he mixture

I um on ar coal was stirred

was ﬁyﬁﬁdof@éﬂx 5dt atapers deyRRa ptaredredereydisthybether and 2pddiChinglisihyl ether were
added 2EhdRi20RA R%8Aed fd?@%@%ﬁ@ﬁlrﬁﬁﬁ%{’& fe Whd fler8dlo@fhahd washed

with A5l Sihepy EREtiPap e oF BEr b PP %P@?i%}uaaﬁﬁw solution was

concelntedtéxy/to drtyinss pnddr Ir&cmbecﬂpmsmhrej rTheditlertale frodyiet vistainadnas o pale yellow

oil, \91%1&19 Egntg.lgﬁd il gygc%ss ep cL zgyr[l P%Fl‘{}l?:{r%l%vhg@ﬁo& %ég} :\xgag u without

next uri
further Eunfzcmoxl MiH) +. s
MS m/z: 344 (M-+H)".

Step 2: Methyl 3-hydroxy-9-(methylamino)-4-0x0-6,7,8,9-tetrahydro-4H-pyrido[1,2-
a]pyrimidine-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
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Step 3:
N- (4- Fl uor obenzyl) - 3- hydr oxy- 9- ( et hyl am no) - 4- oxo- 6, 7
W0 2009/05835T ahydr o- 4H pyri do[ PCT/GB2003/005543

1, 2-a] pyri m di ne-2-car boxam de To a solution of the

crude obtained in Step 2 in dry nethanol were added an
excess of triethylam ne. The sol vent was renoved under
reduced pressure and then under high 10 vacuum The

oi ly residue was dissolved in anhydrous net hanol and

was ﬂItérleH thcbnﬁﬁfg%’ Ilﬁ%masv\%%ﬁ&q%%gl b ﬁr%ug@%mcfep re)dua%c?pressure The residue

m xture was stirred overn

was iftpiaied g digthyl ether Giltered ang dried umdaer high \@@uumm affirsl the crude
odb @R USAIISN BT, rvﬂﬁéﬁ:ﬁ/‘a BleBSS WeShexT &8 mb&%rm@lﬁ; t
pr tri ég%t e% Wllt h diet ?ﬁyle et hgr egnd ]i)eft unde unﬁlca 1on-
MS iz ﬁﬁ’r% 5 nmin. The' title crude product was
obtained as a yellow solid, which contained an excess

S_teﬁg('%:f t ‘h"o];lt s 4%lben%%1{fsrmf§%{r i~9 %mﬁgy%n&:g X\?%Fj:gﬁ tetra%ydro 4H-

Step 4: pyrldo[l 2-alpyrimidine-2- carboxamide

(+-)- 9T[) B(sggu'ﬁgh Ry {@W@%ﬁ&mﬁ@téﬂ@ Srhatjy)n"i'éﬂlgh%l V\;élfe a‘h’ded an

fl uor obenz

excef-ﬁftfﬁafxtyyl@n@% The polgef wastrempyast wndgrrogyeqdggessure and then under high
vaculith, Zh@bidy Fesitiud w2 d?ss@l&é@wﬂg&@us A3thb@oPanlQf- ﬂﬁél@fbeﬁiylamme was
i

d.obt d
TN TN M TR, P S
temphskaitire itheedoliweins whas semvied ohdarredieed greSsure.(The. resige Whskiitureted with
dieth:%géthélt a{ndrlgf? uff ergl?%ml gﬂﬁ%rf&l H Sirl. $he :l‘l?le I?:rud-l«;ﬁ)g %%(was gbtalned asa

concentra reduce pressu
yelloyr ssdidewhishsongiiedra axesys pf £fapmtbangyRminp(ca, 3.515q.hgnd was used

WIthmtf@ﬁh&Q,ugiflg/guO'J[IFA) and acetonitrile (0.1 % TFA) as
um: C 18). The pool ed product fractions

Ms%g‘ﬁzé\dﬁ%‘gpm lized to afford the title conmpound as a

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

13
Step gD %n@/égl[[&i n%‘g‘\yli.lﬁ?no?ts%fln}ﬂ glgtrt ﬂahw%’ o ioﬁ%ﬁzyl) 3.

1H) ., 3. BRIr¢xy-4-Diip-6, 28 8 4ettahy d®-) H-pRriB 3 1( 2] pSHinidine-2-carboxamide

2.38- 1.

157, 53, 1 85PN erog Corlini 10y SRS 5 % i of
tetrahygigofgean an 426Mgg; soum gydroxirs ves addadiV a6 dinssh gl fanmybehloride (4.6
eq.). fhe adxtude/ whDstirded: a@ 30011%3 é%atu%@f&36 BEhVrirtize widébncentrated under

redu{e&%swggﬂ% “f‘?é]l%’ %f{; reparatlve RP-HPLC, using water (0.1 %
TFAY} a3t degtbniixile @- 10%0PE6A)7as&11&nts€(bd§l&hmd Ca 8)4 Hthe pyoled @loduct fractions were

tyopy R ok b e ol shelE) B BlRgREc! am de
H- NMR ($ONMH2-CDCHA SFL LB dheldhy 9)lérﬁnnd]}®aflk36r(m 2H), 7.04 (m, 2H), 4.98
DED)34 BB A0 %M 4r 611?) 869 @MH@W@I & éh'? @yifj ﬁ% , 2:38-1.85 (m, 4H).

13'c- ﬁbB‘f\{ﬁFIéﬂgQgg o 1 B s AT TSV MRS AT 4S5 70, 18 80,
128.8%, (124.82 udadoe 0 24.89,-53-08y 42.93 y41953, BE 100y LR03,113)894 20.09.

tetrahydro- 4H pyrido[ 1, 2-a] pyri m di ne-2-ca
MS'V% ﬁrﬁiﬁgﬂgwnt hesi zed as described in 5 Exanple 3,
Step 3) in dichloronethane were added 6 eq. of
triethylam ne and 6 eq. GEXABPNH 4

(+/-)-N 1-(2-{ [(4-Fluorobenzyl)amino]carbonyl }-3-hydroxy-4-0x0-6,7,8,9-tetrahydro-4.H-
pyrido[1,2-a]pyrimidin-9-y1)-N' ,N*, N*~trimethylethanediamide
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chl orooxoacetate. The m xture was stirred at room
tenperature for 2 h, the solvent was renoved under

WO eadossispressure and the residue was di ssol veRCT/GB2003/005543
solution of dinmethylamne (2 M in tetrahydrofuran.
The m xture was stirred at 57 C overnight. After
cooling to roomtenperature, the solvent was renoved
under reduced pressure and the product was isolated by
preparative RP 10 HPLC, using water (0.1 % TFA) and

Sl 0 AL B R BT g B

the ti t 'erabydsootifrayeadold. 2 dlnysgp %Pr}@mf 9’ P rirmethylethanediamide
mat er i alTo aldteredlsORUGH ofmaa N1(4Xﬂ&’<5r6bé?fz e%@tm&gyb -9Ymethylamino)-4-

oxo%%@ ]t%_%ahyérosaﬁ%-pygd%@ g 2%%1%3%)5( de %ygqqi:smed as described in
Examhpl(B, Bt383)(imdichkromethahe \Ylefb(hddéﬂ 6 2dfl)of tﬁetﬁ?laﬁﬂne zChd&i-Bq of methyl

chlo?Oc@;%agétzﬁ? '1§ rm?(tv.ﬁwxfgs gﬁr} rggm(t %eir%t%reztj% % hzt fvr?gt?’ was removed
undegmducgd pesgurgand e reﬂﬂjue VI@G]INIVR/C@ 100 sption phiGradi§)lamine (2 M) in
tetrajﬁ)ééi@?ur% T%@?m%?&rél%s gt?rr@fﬁa'i fl’ﬁ?é 96‘3 %h‘él G&fté%o%ﬁg%ré%féﬁlotemperature,

the sphuehiyyas Etpved unciezge%@e d pisseis anc!ﬂilg pivsiuch was tsplated by preparative RP-
HPLIZ Bsidp walek%00 % TFM 288 ac@dniftile (h8 BIFAS 3s didtentd loodfmn: C18). The

pool3d pi3uct Bicighs ot atoic G 568 ppmpaunEigty. gliehty pink

materie). "JNIe-[(erl{ct [N@sla Blisturodienzyteraby NdR.ar bony|
IH- D}JM% i mT&fwBKPdé% ?)01%08 '&; GH@M%Q @l 5'2‘1311{ 0.8H), 8.74 (mm,

[
0. 2}957 g@gpp%l(m 2H), 7. 20% (m, 2H), 5.17 (m, 0.8H), Xl 6e3—4 35 (m, 2.2H), 4.13-4.00 (m,

lH) (3t0:33 g Ao Ky ﬁr&mlmaw&epﬁgﬁm 2NSORY fih - S9SN Bd & 41). BC-
el CSEGEY ERRIAA 5. 16T, 6537a165.% 36546 o el 2, 16001

157.60t k57t 41y 4 @AL dr6118, 145076 14539 3dt 4, €29 43 V2985, 129.08120.00, 125.17,

-306G, t 1) ; n '
125-225’151%‘73-6 R STIT SRR PL 27 4 R S5 M 85036 2810,
23.88, 3 EhZ28\d70%3:$5.9- br onp- 4- oxo-
MS {;}}/27 436 yfahydro- 4H pyrido[ 1, 2-a] pyri m di ne- 2- car box
ylate ('synthesized as reported in 30 Exanple 2, Step
2) (1.0 eq.). The m xture was stirred vi gorously for
1.5 h at -30 C. The cool E¥PAMBER Swas renpved and

(-FAZ [ RBI RS RON TSR adtOhy ) ShfRko [0 Bxb HIREOTL A dro4h-
pymg;;ig— a]pYrEBidin 'g BB, nzg & {){y H%mf’tﬂleg‘a%dlﬁ‘ d sodi um
Stepcly anoboK-5)Byidydrobey- Z«Bmﬂﬁloﬁypa)bomt)e?\ﬁaﬁhﬂl@dA aﬁid M[(Bﬁl)# I-phenglethyl]-
at roomgtenmp: r
reduce gk t'o ¢ g&&iﬁgﬁ 4{1% 8 ?’ggoe[g] i c‘@g b %% a raénmg\mpgar thiflyoroacetate
white pleciTsh mixteranyéy)of medhand] 351 witer End0tEusontaiting (1)-1-
pheﬁ&@e‘ihﬁ&rhﬂfef(il 8dqh Qan Hd&@bf%fo%eh%t“e‘iﬁ%tﬁglcf gﬂeﬁz@ﬁbﬁjy) IS mo-4-ox0-

sol ution was 2004/ 0

a -
6,7, 9o kaBydio s} 5@5@1 ZedlpymidineBrsagexylatsi (fynthasizerd gg eaported in
Exmﬁpﬁam StepMEGA. W&uﬁﬂums stirfbﬁ Ve@drbuis @RS . SRENEWD °C. The

cools LRGN B0 LIS BSOS S SIS AN 21 e
adjustoth toeest, b atithoaceiic ghig befose 3ih#reaqueendiioamaljelnsis (it b5 aql ahdigodium
cyan8b$r¥)h§cﬁ§dqu 9545 WS SRl MCA fter stirrin g 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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i n methanol and neutralized with trifluoroacetic acid.
After renoval of the solvent an oily residue 5 was
wo@bioaiossss? The resulting di asteroisoners in 1:BCT/aGBR@3/005543
were separated by preparative RP- HPLC-purification
(colum: C18) eluents water (0.1 % TFA), acetonitrile
(0.1 % TFA). The nmjor diasteroisonmer was eluted as
second peak and after lyophilization the title
conpound was obtained as a slightly pink solid.

catio 'é'i éf’e%ﬂ.z%{ﬁg ng&y(VaﬂhﬂﬁﬁgégB% ﬁﬁffi%‘sggg)sth caft%’iﬁes washed

with melhﬂng ndtthg crude gljpdpgt warluted wg anpppnia 1 a@thagol. The pooled

eluer@s!"s)verejeoggénlraéa té Hiyn@d‘s')und%rs %@uﬁh g&;sﬁﬂ@an& ltﬁe oily #8dldwas dissolved

i
in me(th;}noé a{%m@%z@ \(%mpm) i"ﬁ}fl )Aﬁi@rﬁglpﬁw oﬁ ool wntyan oily residue
was &t&nécﬁtﬂh& hystltrgdithstelbisomers in 1:3 ratio were separated by preparative RP-

HPL(E dﬂu ch%thdnogoollu%r b%fjeluen%s w';%?% Y% Il"i:TA la%gtggl 1(‘:1166 (8t le%%‘FA). The
majof diaStetoyabmue ya elumat dscrymdl ieak whd aferdpepiylization te-tidleg dohpound was

obtal)l?1 sli tl 1né( sg;h% t ot hvd AL dol 1. 2-
e AT T8 G o Letraydro; 4tk pyei dol 2> glpyrim

4.38 eﬁnm) mmqwaﬁ%@wm %), @W@@qﬁ{)ams% 3WH N, 957\@582 (m 3H), 1.70-
160%‘1 {Iﬁ)eq_ﬁ#ggg n at atnospheric pressure for
5 s filtered off and the solution
MS raas33SodME-EAYT at ed to 20 dryness under reduced pressure
to afford the title conpound as a sllghtly pi nk 0|I
1H NMR (400 MHz, CD3CD) S: 441@5 , 4.14 (m
Step 2; 99 (s()- mydrcacygi?c(mﬂlowq)arbozyls (n;eythyl-SH)xo -R7.89- t(etrﬁhydro -4H-
1 28Rk Mhringai® Liinohiin wln okt - M

fnlz:
[ (4-Fl B]kb%lﬁlz of § +a%n%af§1]063ﬂo@9ﬁ§hqusmm@flb&ymath&% rOogo-N-E15)-1-
phenyl8thyt]ed,7,8/9yidtrehydid- p&ﬂp [1,2- a]pynmldm 9-ammonium tnﬂuoroacetate in

methﬁicﬁocicb?z%{wﬁg ggllla%lum %n charcbal}la(l tv&yllvv was g’tlll‘?écp llalpd%ld hy rogen at
atmogphei8 pkaseiro Xgr- 125 huBichmratysi mas fiytejed N fraatdHize s@lu‘(w(rowﬁs dor@entrated to

drynes? bR oEINKEA Bl PUT e che RnBLAKEIHELT, iR
'H- NMR ME ﬁ@z@@)@ deft]) (o, nlfﬁe{’rﬂéﬁ@l, 13- %‘9( (sr P18 3a§Hc(m 1H), 2.86 (s,
3H), Q@s@t(ﬁﬁ 149, 526 &n,f194), 208 (m] H), 1366 g0l epnt was renoved
um and the resi due was dissolved in
MS ﬁhﬁ‘i‘ é@gﬂbl chl oronet hane. Met hyl chl orooxoacetate (5
and triethylamne (5 eq.) were added and the
t tl O
hé sol (en Qe Aalbe A RIBERAN S b Qo Bl 7.9
the reskedehydwadHdiysidol v dInynindin-dyLdy LN | nirigfethylethanediamide
di met hyA%HIuﬂSn bf\(-} glﬂﬁﬂ&gﬁf 9l Aﬁ%ﬁ%xyca}—%yﬁwhi&lgylm&o -6,7,8,9-

stirred at Covern|99 ter tooling tor
t

tetra}tyéfﬁxéﬁa&ya&d@[k helnysmidnd-meonsm EfH%%Pé%PCE‘ﬁFfeP fluoprbgrgylamine

(2.2 @ pERUTR tBMMnihb €1 . D eqy Ut inethagol WA stited ahy hwt@cp@r@t iQYfor 3 h. The
04/ 058757 2003/ 005543

solvep s fe(r&wfaa}n%mc‘awaa%% SRV GO g oy dra
dichletonethiae (MothyhehloGd8gacethtee(Spo0l aad tpetbylamine (Sreg)twevaisdded and the

rmxtl‘f(@ rv%fs lsﬁ%ﬁ@ hﬂ 11051%%15? r?{ di'éjfoq 599‘? nt ltlé SR %g Fen@SVeR under reduced

te mater
pressure and the residue was dissolved in a 2 M solutlon of dimethylamine in tetrahydrofuran.
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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The conpound was di ssolved in ethyl acet at e/ hept ane
(3:2.5 (v/v) mxture) and Ileft standing at room
wao esopessasur e for four days. The supernatant freaT/GBe003/005543

formed precipitate was 5 taken off, concentrated

under reduced pressure and the residue was |yophilized
fromwater/acetonitrile to afford enantiopure title
product e.e.100 %e.e. determ ned by Chiral HPLC

Chiral pak AS, nobile phase 0.2% TFA n-Hex/| PA) with

wateg gggtr‘?lﬁ gg*%\g IQH& E{:(eé%ﬁg@ gd.l %{:f’ggﬂigg %lg sltcglzurﬁl_ﬁ‘. 3%1%2.2"@%%?%1% product
fractions vesse {yophilizashts iford tthe plpprdactns @dutfy whiggmpterial (e 94.4 %).
[ (4-f1 ughekempyhndERh@oBBR ¥lhylacetate/heptane (3:2.5 Cfv/v[) mixture) and
Srfﬂ dr oxy- 4- 0x0- 4, 6f 7§f 8,9, 1%— hex%ggdr% yrim do .
loft sgangliy at ok 1 esaipy foRFauridays: (e EVRATEAI Ao the foeecmpecipitate was
takeh off|, eorcenpaedohda sedacappestradatiche teafiut evas Mgophilived Glohe
wate?%?#%%‘frﬁlg ({i(\)e/ %ﬁér&%ﬁ%ﬁ@%uﬁ%@&%ﬁ% %.641’00% {ehe. tth%rmined by Chiral HPL.C
ChiralppBéy$z piabilyg phase Padte IHAM-Itex/IPA) with spectroscopical properties identical to

the cb#f] uﬁ&lhé@cﬁg@c]f{gﬂz[lé;%%ﬁ% 4{%19 yanopentyl ) - car bamat e

{synthesize ) procedure described in
(o) kP 21257 (GF&H318 edeBel-i ng from

6- br onohexanenitrile) was 20 dissolved in a saturated

solution of HO in EtCH apgd t i Xxture was stirred

for 45 m nutes. Nitrogenﬁ%é@q:g]crg] ed into the
(+/-)sH(2{{ @rluapobepmplyeninic]carbon g} e BglroT}é-ox otvE T8, IS

i I CREAVING r .due,

R o

tri et hy Thafide compound) wastprppared according tedho bynikesicseqrpnesidescribed in

EXANTBLERE whthtth&fotie iaiff: ai ni ng an excess of
triethyl amoni um chl ori de and et hyl

6- [ (benzyl oxy) am no] hexanoat e was used wi t hout further
Step25 pur i fliBahiydexy)adeparaainitiel cal sanple was purified by

repar atd RR- HPL | water (0. 1% TFA) and .

Bt on; 7o S bbb et e pgiowing the
procpdiut descpbodlnCEX ANEILE brStepetaestartipg fitvint 6-bexmolbianduRrile) was
d{SS(%_]é(é%PiH%&U}%ZQI f;?r?n %@Hg{ﬁ 17n§12‘rtg)?—1 %%3 § 21}#1}% ’§s %ﬂrg%isfz)g L’15 minutes.
Nitrogep was bybblgd go (he sotpon to remove MGl ingxcessy The selgent vg removed
undef B&L‘rduﬁé'ﬁ pregﬁré\@lclnﬂé Esi@x@?dié%ﬂ&il"in 19t-@ix e, (b trbatbll wethfriethylamine |

(4- nzyl ) am no] car honyl. .

o a4 o DR oo e copmpad sy excess of
trietlﬁl}{lanmpamﬁpéfdeﬁdb_- arid)ethy] N-[(Bénzyiok watntiyd | pédaa o wastiskel wWithout further
pof iy 106 B0l M Pty g LG g water 0.1%
TFAY s acegomytride @. 11%- apytrenisyeolwng 6110, Phapeciepprodudt-fiagtions were
lyopRisedni de (synt hesi zed starting from1- -25 WO

4 7 _PCT/ 2 005543
‘NI 07 B3 TS0 Rem SO DOuor il 84 D. b 26D, 7.48-
7.38 l@ﬁl&ﬂHDJ‘S.(DEh@, Hﬂﬁ|4m%193 ﬁnﬂﬁﬂ’p@ﬂ@dZ.SQ(ﬂl,eﬂ{), 1.69-1.54 (m, 6H).
MS m/z: 219 (M+H)+.

Step 2: (+/-)-N-(2-{[(4-Fluorobenzyl)amino]carbonyl } -3-hydroxy-4-oxo-4-6,7,8,9,10-
hexahydropyrimido[1,2-aJazepin-10-y1)-N,N ,N -trimethylethanediamide
To a stirred solution of crude N-(4-fluorobenzyl)-3-hydroxy-10-(methylamino)-4-
0x0-4,6,7,8,9,10-hexahydropyrimido[1,2-a]azepine-2-carboxamide (synthesized starting from 1-
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(EXAMPLE 3 - Step 3) in dichloronethane were added 3
eq. of triethylamne, 2 eq of potassium
W@ dooaosd1yt ani no) (oxo) acetate, 2.2 eq. of PCT/GB2003/005543
1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de
hydrochl ori de and 2.2 eq. of 1-hydroxybenzotriazole.
The m xture was stirred at room5 tenperature
overni ght. The sol vent was renoved under reduced
pressure and the residue was partitioned between

(ben@%&%%%—%ﬁﬁn%&gﬁ&fimggt e;RQ)CedE fus Ea H?ﬂllésangl%g %%mbered series

ace conbl ne
(EXAHMEEES wiep 3din digh ethari were g@qlerdai eg. of illletﬂeﬂ@ldlrﬁn%l eq of potassium

(&m&ﬁﬁﬁﬁmﬂd}%@ﬁc&@te‘jﬁ)ﬁ%ﬁs& P@ﬁfme‘ﬂ%ﬁ&fﬁfﬂo Hiogl)tfi Lth§lcarbodiimide

duct "'was’ 1 sol at ed &aratlve R usi ng
hydrmcyde@@d 2-2garpAl 'hé(H’Eﬂ’XX'E@tZ agolp) Ehegrqurgowas Afirrgd at foom
tempEiaties bﬁerﬁﬂgﬁ{ e soﬁé&)was'ﬁ’éﬁop&ﬂhrﬁﬂr ﬂdﬂlu@efcbpiid@shre‘ a[rﬂl&hé f3Rlue was

d t
partf s PRl Fieed ol | Ve e, Bl RS BN e pafgpod with ety
acetatcodnalrtbe sorblym&dl—lotg&ﬁic ph&BdSllere( 41 dtdz soddiviBGutfete, ﬁIﬁﬁch aigl

concé% fge% é er 3;3%@3‘% gg? ﬁ&le Br 'ﬁ%ﬁ: w§s51§@ {f:'?%’y e RP-HPLC,
usingzwagr % T]FA:) :gldgig,etogltglq.@ 1 % Tx4),as 'pl@gtS((polugm._Cl ) @he pooled

prodw fra@t'i'ans werd gyoghfi%e& B affbr |'t‘ﬁe titfb &ﬂn;{sdglﬂzif asAJf % ﬂilgfﬂr;( wﬁﬂeg rl?')atenal The
m :

79 0.
Prod‘%,"tif>s4al Jeﬂa’am)effmtfmerslby rbém‘@‘ 3.28-3.18 (m 0. 1H),
TH-NB/IR B4 0sMHZ., BNIS O 21 0K 5: 22. 291sz 019D, 11.95 (5, @), R3(B(bs, 0.9H),

8.45 bst 4(19111)"”2’));8 @]cﬂﬁ (8353N%5fr1‘7i92, 5}&1}9 m{ﬁ & %{;ﬁpﬁgz,]o%@ 715, T = |

901—(2,2HN5(@5{25 (m, O9H) 4.94 (dd, T = 14, 57Hz 1.0ED), 4.84-4.79 (m, 0.1H), 4.57-4.43
(m, ilig‘% Bhg&f S?heﬂlxh)f&"b@?i)cﬁé@@m@ (}n 3:1ds 0% Y5, 02429, £.71D), 2.90

ri’m
(. 5 A GRS IR 1 g 78 i B 103 (2 D1
MS iz 0N+ _ _ _
(2E) - 2-[ (azepan- 2-yl i deneam no) oxy] but - 2- enedi oat e and
di nethyl  (22)-2-
[ (azepan- 2-yl i deneani no) cEYAMRI-E27enedi oate 25 To a

1.1
N B e 0 P e Rl B I A e
hexab?fbpwrg@dgﬁe?eﬂ]ag@pmflprﬁd) NTﬁé‘fﬁﬁlm@tbw@thmgdlmder ed at
room tenperature for 1 hour. The sol vent was renoved

m&?ﬂg[ hr {jnliléﬁq (81[5')635[tJ rzgpgnOZ-?lIflc];e%regrmno oxyﬁbut eneghoate and dimethyl
(2E) - 2- {mqueaﬂpﬁ}%ylldﬁreeﬁﬁﬂdj@&}qkm}ﬂwﬁe&omed| oate and
8 o ke SRk bt SRR 2 mspmmen sy bl cf S
acetyanetisarbokdatgorase ad@dtdrepwnsc lnede@ @megnahe Bmctaresm dtirred at room
temp@&‘ﬂﬂ@ Torolf hdu? el"tFerslé%nY\@ﬁs fé‘rﬁdvfe& ﬁﬁ’dé? edlicER fe@édré’ ﬁ) afford a mixture 8/1

usi ng wat er. (0. L‘i ace oni t
of dl{r@thy%%ﬁy[@@l)ém Qéfilﬂd@e(aéml@%}’] enem%at?)@aﬂ @@eﬁwé (R7or2-[(azepan-
2- yhﬂén%ﬁﬁﬁx@)@xy}\lﬁft@ énedpatd dszeg llow'cﬁpﬁﬂfbé&er &k DYRi AeABO itle compounds

a smgl_IZ 9157:10%55 ?gﬁd)ruge OK%@,\rtfged épard\-}thgngH%lﬁ’(g F.hgm% l\gba%'er (0.1% TFA) and

acetchitPi% @. 124 TEd) a dlupnts {cddmi C4g). Tl pdiildd prodGEfidvior{sh@&e lyophilized.

Tsomp - TENRER Uiho Mal), DS ook ;108 s 1o a5t 1. 2,77 G, 31,
3.59 68 380, 3. 15348 (m, 2B)\A2P 864 (w53H5 1.65cTASEP00H).005543
BC-NMR (125 MHz, DMSO-ds, 300 K) §: 166.20, 162.81, 161.90, 161.61, 92.38, 52.42, 50.92,

42.28, 29.84, 29.32, 28.81, 25.40.
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MS mfz: 271 (MrH)+. Isomer Z: ' H- NVR (400 MHz,

DVSO-d6, 300K): 6.66 (bs, 1H), 5.63 (s, 1H), 3.74 (s,
wW@ko4/08761 (s, 3H), 3.24-3.16 (m 211), 2.20-PCWEBELIUR/005543
2H), 1.65-1.44 (m 6H). 13C- NWR (125 MHz, DMSO d6, 300
K) 6: 165.01, 163.01, 161.45, 154.11, 101.09, 52.32,

5 51.05, 42.24, 29.93, 29.31, 28.45, 25.14. Ms nlz
1271 (MrH)+. Step 2: Met hyl
3- hydr oxy- 4- oxo- 4, 6, 7, 8, 9, 10- hexahydropyrini do[ 1, 2-a] a

MSW |2r7q Har boxyl ate 10 A mixture of d| met hyl
l% (aze i denean no oxgg but - 2- enedi oat e and
Isor%ﬁr tH

4801\/IHZ DMSO-d6, 300 (bs, lH) 5.63 (s, 1H), 3.74 (s, 3H), 3.61
(s, 3B 223 12@L RN 220.bi 199RE 28) np%gqy;hq;ht sepenedi oate in

e 8 P AL 009,500

51.051 4534r29. 98000 Bh 28 4%512dUd, di ssolved in ethyl acetate,

ed with a saturated solution of NaHCO3 in
MSW‘% 2%)ft(]%‘ﬂﬁ)pH of the aqueous phase was adjusted to

about 3 adding 6M HCO aq. and the sol ution was
tﬂ”act@@etﬁ 3 o641k BLANTR BT Lhex | ' I ine-2-
Ste dri ed oy\E/Ier };o%l)lg}um sul phat ¢ Ieyagﬁdexco g d%hﬁ@%?ﬁepmez
1H- NVR CABOXWREE, DVSO- ds, 300 K) S 10. 12 (s 1H),

4.29-4. léﬁnﬁ){fhreﬂﬁ)ilm%gc E3-2-[Akp aIQZ*?ﬁder%aﬂlﬁld /% 81'1"@2 enedloate and
amdpil 55 H1c8 0oy g n&&tmn%%@q dojgiigaie 18581/ patsgissotved in o-

xyle86 aiibrefld8edl B\fte? 66 B4he 2lv&B waR Qe cdiundei2B38udeltdlssure and the residue,
dlss?ﬁ%«%ngeth E&Xt; as extraﬁteg \Js?thga ?)atlirﬁteﬁ soluHoIa1 of NaHCOQOs i dn foter The pH

enzo oxy - 0XO- exa ropyrim

the. agpegus pinpss-vpas aélmsb?@b&ty jahewt STasidin eV HIG] cﬂq arfd e splation was extracted -
w1th3dlﬂﬂgfoﬁié&'haﬂe ORR:dtedhid ﬁas@ weld dﬁ@& BlrdbaRw surpided 3nd2congé1trated

@ﬁ@@h%,ﬁ%&@ %‘f%ﬁ? Sl B8 RERTOS, S50 S %m), 2.05-

2.78dyehyl. a9vil Ad gy, 6H).ne wer e added. The ni xture was

" S iy BARADRORY £l 2 35, PP AU 5200, 302

35.7pa28.74.i26:98d24b88.ween di chl oronet hane and 1 M ag. HCI.
+ phase was extracted w th di chl oronet hane
MS J%‘z@g@qg%m ned organic phases were washed with 1 M
ag. HCl and brine. The organic phase was 30 dried over
StepSRdi um $adtihyaBebehddyldyPd-cxdt,6,0BOETS-hlaBg dx"o c[b? %azepme -2-
under vacyum T|t| e conmpound was obt ai ned a ter flas
chromat8 8’&]' (eI uents petrol eum et her/ethyl acetate,
6:4) as Ta atsobation of ahettlyl 3khiyddbiR -4 40.0-4\H2 8, NBRE b y didPRimido[ 1,2-

alaz 1n9 %_ﬁﬂ%?{#(ﬂ%gn (p‘[;'ndljlg @epz &WW'@ Z} §f7§d%é:’a i?inczwﬂ}ount of

dlmej,hy;lqm(rg)pygqlwe werepsldgd.gbh rmxtLgH)was stiged at, reem(teap@efure for 3 h. The
solverd fv 2464 ha8rre duddd 1r&BRRUAA A reéidue partitioned between

dichloromethane and 1 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
solid.

"H-NMR (400 MHz, DMSO-ds, 300 K) §: 8.07 (dd, J = 8.6, 1.3 Hz, 2H),7.78 (t, J = 7.5 Hz, 1H),
7.62 (t,J =7.9 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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13CG-NWR (75 MHz, DMSO d6, 300K) 8: 162.78, 162.65,

162. 43, 157.01, 140.29, 135.23, 134.18, 129.63,
wAa2848875127. 59, 52.46, 43.13, 36.07, 28.47, 2PCUEB2003/005543

23.68. MS mz: 343 (MtH)+. 5 Step 4: Met hyl

3- (benzoyl oxy) - 10- br onp- 4- 0x0-4, 6, 7, 8, 9, 10- hexahydr opy

rimdo[l,2- a] azepi ne-2-carboxylate A m xture of

net hyl

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

1 C

Pe-RueHIARL ML 308 § §r§6nz7tér,\*1$£ BENEURRL1. 01 48098, 13523,
134. h&arl%%ﬁ%k%r&ﬁchlﬁﬁf?@é%a%é,ﬁ;}(r@ﬂi 28deR6.Lf 3L68 for 14
MSW@%'&OL@HﬁXtUVG was cooled to room 10 tenperature,

the succinimde was filtered off and the sol vent was

renoved under reduced pressure. Methyl
Step 3: ( benzmt@xyxb&ﬁogbﬁymo%m 4-080-4,637,9,9110- E@Q&H?d&dffsﬁﬁﬁido[l,z

r| m do[%l J 4-car boxyl ate was obtai ned after

flash cHREHA '%F%{ﬁﬂﬁsy'(‘& uents petrol eum et her/ et hyl

acet at eA miixRire aSmathyhB-€bapebylony)sbbxa 4,618, MVB-He By dibizyrimido[1,2-

a)l az%chgg’bo%ﬁgte KNS%ZH% %&%ﬁ‘{% e%i ﬁ Otg. %zc!_g]obél%mmle (045 eq.)in

tra lq;gie(\mg; stigred ugdcg refpuspfopd 4 hopy, | hq nggtugeiyas goolﬁd to room
temp éfhu;’te tBe ducthimMdwasIillfed 688 and the SolentdwaskémBvé&undebteduced

N HETE R RN IS T

a) azdp)n662 cdibdx@aie Wb dbfdnedlbtér Aash choomadtdgrapibP(eddentslidbrofedm ether/ethyl

94, 127.36, 53.56, 52.67, 42.37,
acet%;i%sé Sii’g]%sygﬁ%‘ﬁ]sﬁﬁd MG iz : 423/421 (MH)+. 20 Step

H-NBVIR [(#4(hyIEZ3 DRSO ok 08 Koy S1-(fd, J = 8.3, 0.9 Hz, 2H), 7.79 (t, ] = 7.5 Hz, 1H),
7.63 Et(iR)TdHEhﬁWB%BQMa]JﬁﬂS '902J2}fz @H 45983(&10% 14|3 6.1 Hz, 1H), 3.97 (dd,

7= 1 R b T 0 S o 48 Gedtis 375 G il 1161148 (m, 18D,
13c 19ME0 mmmmm BOd&)[5: 16265 aleazapi 5E22-16a100K3d .48, €36.59,

134. {71 ,;§9 ?Sp@% Qﬂ% %%5%6 %‘% %92459%70 ;51 %%525&7]%, 24.40.
MS iz eiPBidRatvReD(.1 eq) dissolved in

N N- di met hyl f ormam de. The m xture was stirred,
igorously for 2 hours at roomtenperature and then at

ﬁp_éo C f oMetyl Fibydaoss-4-apteel GHI(LBh1 -pherylethyiamiad -4t & 8.9,10-
T educedhd%aﬁﬁﬁyﬁﬁuﬁag[ltil@]atzeﬂlh@wa%ﬁ Rroduct (a

m xture Iastero e S
further B}y ? (RepEPYHAxY)r ? ISy ﬁ’tqr oA plrogmlafésam%ownnndo[l 2-
a)azdpieeP-caBdxylawel(1.0 eqytwagladded t(obﬁi@mwn@fﬂ}?) l-phenylethylamme (2.2 eq.)

and tiligthgfa%gm é e&x))alsFolé%c? i(nl%*l%l égnetgﬁf fr%dr o&)% g“iél dn%nétﬁ.l%d was ;tlrred

VlgOIQUSlqu)rcﬁqh@frs Qtermeelppgngulr@artQ/uhamatr@° (@fcB 3@gninutes. The solvent was
remo%& SRdeY ?éhu'c&i %azsu% Hﬁftﬂé‘ BAk Lrud %%&fucfr%l)ﬂﬁﬁﬁﬁ% qh %f%ﬁ)é;termesomers)

reacti on s carried out over ni

for ufee\’fﬁ'é‘?%tf‘éﬁf@r\?/d@fl?aéio§e@1 ap aligragfinetnaprsarist(Siep %adsqlwénethyl 3-
(benﬁ@/ﬂdé@yltmib%tﬁ@ﬂtdx%téﬁé 71899, 00 hak dhyaro ltnmow bidjadepire- Zﬂ@e&boxylate (1.0

ea) st SR pr (ARE T SER amdhify “545% SRV h 2723 Frethanoy

watedinCttherad A Baike feacuomt Was cantidtbout lovegunightf then tissetempetahee was raised
to ro@@g&lﬁi ré"ﬁr%dqgéj EoltJéHttcBEJenHHtrertd 8&51411%h1t§§6h%£€{v5a3 filtered off and

discarded. The t1tle 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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-28 WD 2004/ 058757 PCT/ GB2003/ 005543 Step 6:
N- (4-fl uorobenzyl) - 3- hydr oxy- 4- oxo-10-1
W ¢Rpsgrsphenyl et hyl ] am no } PCT/GB2003/005543
4,6,7,8,9, 10- hexahydropyrimdo [ 1, 2-a]
azepi ne- 2- car boxam de p- Fl uorobenzyl am ne (3 eq.) was
added to the nethyl 3-hydroxy-4-o0xo-10- 5 {
[ (1R) - 1- phenyl et hyl ] am no
}-4,6,7,8,9, 10- hexahydropyri m do[ 1, 2- a] azepi ne- 2- car bo
xyl ate (prepared as described in Step 5 or Step 5A)
di ssolved in nethanol. The m xture was stirred at 70

Stepd:ov er niNgfft-fluetebenzabol-rilroxy-#-o8f 10etpldt) ol pirearyfedyllaméno }-

di rect!y g, n sst Rph&ahifd}oﬁ}mrﬁﬂdbFlriléjdzyﬁne&fdaﬂﬁﬁﬂﬁa?de( Step
he crude produc

6A), t he S r ved
cryst al IP“ Og?szﬁra%é@%?ggﬂ Y WRY %dddgé\tfé?’ﬁlm‘ff hﬂé”shﬁfdéox}"“ -0x0-10-
{[(18p1 qjhenﬁe&wﬂghﬁloc}hmv 8[901 (Bﬂér@hydlf)pj?ﬁlﬁldb[lt P @]epiperndrboxylate

refiied ockedied i P BOSERIT AN S el i wes stimea a

70° C(ovejni ghtpthem poaedhito Ipomtempel}atwte fnrolse dlrectly in Step 7. In an alternative
roc%dlfie sz%p %Aé OthE @&@Qﬁgﬁa@ryﬁqb@&jﬁh]mgcﬁhe product crystallized from

acetp\m(rgie prpmlé@@_qqig, phtam qﬁ}gglg Riasterqisguerf the title compound as the 4-

ﬂuofcﬂabﬁﬁ_/ylaﬂmﬁbﬁlﬂﬁi itk darosg 15
8,9,10 hexahydropyrl m do[ 1, 2- a] azepi ne- 2- car boxa

m de obtained in Step 6 was di ssolved in nethanol and
Stepthe pH \WeeNddjflietabantyd)-8ihyd@x g- 104 {nhethyd K Rb- lqmemlylktajd@:{rﬂino}A-oxo-
37 % aq
cyanobogwgfgflﬁéggh%%ﬁggeﬁa aé%@ge 319%} ur e
was st iN-tleHluarobensm- 3~élml)r@r<m4m)<@ lﬁréﬁ(hlﬁ)ghwheﬁmhyllannno}~
4,67 8oVietex réﬁﬁﬁfﬁﬁg[I@Q%eﬂlﬁgg%oﬁﬁm%%wn 6 was dissolved
i olved.int m ni rrgm apount of net hanol ,
m\ﬁﬁ@ fglané.thff ag agmstf 040 Gl W epetra a5 bttt o gheps
form'Etﬂt&hg?dﬂ @ﬂaqo)ran\dasdmnp&yaﬁdb@ahmﬁe 06128 56. b‘lmﬁeadde& I'The mixture was

st bR et B e ot RARGT " 67 bR P UHEre g5 pegssure and the
residugsdisssilyadad the nmiuM zmomm bhmethanelt van edidifiet ¢o pd@-2dith

trifh%rb‘&@ﬁé aliB! P CQMG RN ta%?héc?cg%éfﬂﬁ%%o%%g rrestlr{ ?a‘}Hﬁiigs (Varian

essure fo get an ol esli
ME E 0% g]egs@ﬁgﬂges Waghedwith mqtlmol gyd the crude product was

eluteﬁf@ﬁl@QM Iaﬁﬁnd%?a {iRh&hmbL | Theclﬂio!léélrbhﬂé?@sl w&@ coﬁ‘ée%}raﬁzh lﬂ@alty%ess under
% TFA),, acet orith rile 25 TFA) .

wat er (0.
redufFY D6t 88 QUhiEn s 187 BROBRCta8 HURBTY oL yaaReyas separated
by pafphetive RPpHPLCzatifioatidrh@oluinist: [0 8% ity natendd. 1 b TRANedetonitrile

(0.138 TRA yﬁ‘ﬁee( t%och}:ls(quEE@l[ ﬁ@?lag %lgtg fﬂjé{lg EgBth ?ter lyophilization the

proce
title p@m@@di W Qbﬁ@neckaVhﬁfnmzd (§§At s'@ét) -pr oduct of St ep 6

LgLoCbt g%ﬁ] aﬁf‘l%rﬂ"g{ Egd%&aﬁﬁr(%%gwﬂ\gh% E%Huc@@f@éﬁgA%s%(acted in the

samg fnanneras gheyprpguct tep%@bt%%a sipgje dlqst%g)r{lnglthoyt separagion by
HPLEz, 2H), 7.51-7.29 (m 5H), 7.21 (t, J = 8.9 Hz, 2H)

‘v e s o FERESEK) 5502 ¢ B8t %}ﬂzagézﬂwm 7.60 (o,
J = HHz, ZHRA-31-829 (m SBHY,21 (1,.J878.9 1 2ED.ORH75 (fh, 3H),U.G&B(dd, T =
15.5( 80 M HYELI Gdd, $69153V5D 2, 11), 3.66 (¢, T = 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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30

35

35 [a]20D=+62 2 (C=0.11in chloroform. -29 WO
2004/ 058757 PCT/ GB2003/ 005543 Step 8: (-)2-{

W@ ¢ob4/05816T obenzyl ) am no] car bonyl PCT/GB2003/005543
} - 3- hydr oxy- N- net hyl - 4- oxo- 4, 6, 7, 8, 9, 10-
hexahydr opyrim do[ 1, 2-a] azepin-I0-amoni um
trifluoroacetate A solution of the TFA salt of the
product of Step 7 (or 7A) in nethanol, 5 containing
pal | adi um on charcoal (10% ww was stirred under
hydrogen at atnospheric pressure for 4 h. The
catalyst was filtered off and the sol ution was

Stepdpncent #-Ed4fombpped aminelerrbonyd tddugrerye anethyliboxo-4,6,7,8,9,10-
af f ord hdi@hjdbb i 909hze it IR 3 AR Mz o RMBR 6 -
TFA, 30Q K) S:°9.88 (bs, "1H), 9. 56 (hs, %;2 914 (bs.
1H), 7549Iqtgg of jhe-TIxA galt gt the produsi gt Step { £01TA) in metigangl,
contining Pefladidm® oheletoall(10%, 61/wHhwhs $irrediidder BydfagehtinatmdkPheric
pressfor gt ekt S b ilugotd il B s Wy ot drymess under
reduged)presuig o Aff6m therfitld Bpapounts- 1. 27 (m 1H). M5 m z:
1H—Iﬁélt6ﬂ1 @gﬁk&%m, I\IEI?]SZIJd@ FFA, 350 1) & 6.88 Bs,4H)N0 BB BN )9.148s, 1H),
e : - -
741308 T i o B 0T ik i o 5y RFD 49 b 7 W o HrglED), 472 (o,
1H),,485894.w(mhﬁilﬁb}81{\(r@§w=i= IIB.gpl{.Z] Hz,ziﬁ], 2.6d6_ 7 = 4.9 I%Eﬁl)i 229(d,J=
enin-10=vl)- - tri anedi ami de
13‘3%’ grﬁgoégg%l&ad\% %‘%J\ré‘féqlwéﬁ%lﬁ et hyl di i sopr opyl a)r/n' ne
MS ip/: 861 MwE)'e added to a solution of the amoni um

[a]quré'-féﬂﬁﬁﬁ(?@@%iﬁﬁﬁetﬁ ound of Step 8 in chloroform The
m xture was stirred a roomtenperature for 1 hour.

The solvent was renoved under reduced 20 pressure and
S| oI S SRR s 7.50.0.

t emper a]i‘fii‘tanhycﬁwyr@n% E]rg'.“ﬁ apRRINdOr XY A drimethylathangdigayde

‘redu IC edMerttes Shlbﬁ)oaﬁﬂbetdﬁfﬁ(zgj@ 84y hllﬁ:llNCI\ﬁtla%@iﬁs}t@ﬂ)ﬂymnﬂne glflheq.) were
i C ne_was.washed wt i ter. e
adely DAL AFROR Gy MR Gt g atina S 68 i grm. e
mixtgis| wasrstitred atoweth temgerature fudewupr Beswhent Wherenidveé under reduced
I . .

e B o, B BEGRRTHBTE n B v
roonpleppRiagire £5| o iairs. Ghe gplventipasgenperf widsataduced pressirsrand the residue

dissoMedein deaRbmEEaRE as FhitRadvilneM IO & Wheduge or%fchplﬁ@e was dried
6y ,E . MmN .

ovr G RO SRS gl g AL SO 58 P e product v
isolated Henphépaitve IRR-HPh.AY osingwater 834 eI e ld) acetdnitalRt(0 AHOTBA) as

' | ' S i-ned. by.
a3 T Hhordd bl EOTRRAC i PR b procc
with g geantigmeRorKeasel of b A% (e cedatcrariyediey Cwal HRINVRhizplpek AD, mobile
phas¥B82% UEAH-A&t/0 0% TR SRFBPWIA 3%&%&1‘&9&2 Al aﬁi@%@u@ Btassium salt of

13C NVR (100 , O d6, 300 K) 8. 168,01, 165 80, >

the tij] g(_tn@gguﬁqqﬁ%&?%@t@gé%cqr@qund flispolygd m_l@pg'_u@yt’nle with aqueous
KOHL4fl tAdn frd@4 db@ng.129. 56 (d, JC-F = 8.5 Hz), 124.72,
1H—%égct%gw%sjgélggﬁh%)]thg%grﬁ%ou%%éég%ibdéa'irf' %karﬁljﬂe%(.s’ 36. 24,
13C-NMR (100 MHz, DMSO-dg, 300 K) 5: 168.01, 165.80, 165.03, 161.30 (d, Jo.r = 243 Hz),
157.68, 149.67, 145.94, 134.59, 129.56 (d, JC-F = 8.5 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-+H)".
[0]®p =- 72 £2 (C =0.1 in chloroform).
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MS mz: 460 (MtH)+. 35 [a]20D = - 72 2 (C=0.11in
chloroform. -30 WO 2004/ 058757 PCT/ GB2003/ 005543
WEXAMBEESB Racemic N-(2- PCT/GB2003/005543
[ (4-fl uorobenzyl)am no] car bonyl
}- 3- hydr oxy- 4-oxo-4, 6,7, 8,9, 10- hexahydropyrim do |
1,2-a] azepin-10-yl)-N N Ntrinethyl ethanedi am de 5
Step 1. Preparation of w Hvdroxy N-Methyl am nonitrile
3 Cl. neutralization [g] 5%ag.) NO QJ 100%
conversion CHO 2. MNH2. HCI 3 2 NaCN HN 100%
conversion \Me Materials UIV Mles W. (g) Vol.
(nmL) Density DHP 84. 121@ LE1810 22.93 0.92 5%

Racéﬁﬁ%(@@[(@&lt@rdb%ﬂzy@)a@ﬁﬁ ﬁ%&@gﬂ §é—-§1§§7 g4921‘b4
hex:%g%qugm@ﬁﬁgﬁg@@w f%y o Ylﬁ’f a%?d%lﬂesm

aqueous sol uti on was added 3, 4-di hydr o- 2H pyran ( DHP;

.1 g) t -3 : sultin tion was
Sterfl ot Eapinlopty gy o MM R 2", 08

cooled to 0-5 C, and neutralized to pH = 6-7 hy 40% -

aqueous net hyl am ne. Mefh I ne ] hyiesaBlen de/an
sodi i Ty anie, 48l gggdded resperti vl Mekin, t he |React QY
m xtfur e. The——r—e%uié—ﬁg ol ution was—&ged—at—» m _CN

tenp ur el0pBreoB@rdion The Cer?g n 2niatiigy. leCwa g 3
extractdd by IPAc (6 x | 150 nL). |TheNa@Mbi ned jorggni ¢~
| ayers were concentrated to a totalogypbdiBrsidhqut 15Wle
nm. (assay 15 yi el d about 91 % and was used in the

oSl 2t ohy 14 NIR,(COCI3, 40Q, b 83,83 (13 M),

o, F9 I

DHR\D 2004/8}58757 PCT/ GB200R000B548 St epo®: Pr epar at i on
5% PhSOM Hyd . I\I-C(%pbhyl Bgc-aminonitgile 4 OH OH ON
I AC

130020, 100% conver si on

o MeNH2  31.06 0.244 0.0610 4.74 5.3 0.902
MeNH2.HCl 6751 5 1.250 84.4
NaCN 49.01 1 02500 1225
IPAc 900

To a 5% H,SO,4 aqueous solution was added 3,4-dihydro-2H-pyran (DHP; 21.1 g)
at 20-35 °C. The resulting solution was aged at 20-35 °C for 1 h. The reaction mixture was
cooled to 0-5 °C, and neutralized to pH = 6-7 by 40% aqueous methylamine. Methylamine
hydrochloride and sodium cyanide were added respectively to the reaction mixture. The resulting
solution was aged at room temperature for 36 h. The reaction mixture was extracted by IPAc (6 x
150 mL). The combined organic layers were concentrated to a total volume about 150 mlL. (assay
yield about 91%) and was used in the next step. 'H NMR (CDCl3, 400 MHz) o: 3.81 (m, 1 H),
3.45 (m, 2 H), 2.47 (s, 3 H), 1.90-1.40 (m, 6 H).
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10

IHN, M Boc N, M 3 4 Mterials MWEquiv. Mles W.
(g) Vol. (mL) Amnonitrile 3 142.20 1 0.2106 29.95

W@ Bedpx:7218. 25 1. 05 0. 2211 48.3 5% NH2OH 35 PADGBRRENG005543
| PAc 80 To a solution of w hydroxy N-methyl
amnonitrile 3 (0.2106 noles) in IPAc (from 5 Step 1)
was added (Boc)20 (48.3 g) at roomtenperature. The
resulting solution was aged at 30 35 C for 2 h (100%
conversion by 1H NVR). The reaction m xture was cool ed

Step2? 0-5 $e3Rdiion Wr(}}w_ &%g@éﬁé_&%ﬁg@ﬂ%jd The

0,
resutrting mxture was aged at After

a phase cut he aqueous | ayer was extracte it h 1 PAC
(80 m), i ned organic |ayers wWere/washé&¥ith
brine (50\nL), and|then g Ated and

sol vent - $wi e tp | BRUG A | une 2 \

whi ch wag$ used for| next 18d°€BeonvéigdioNVR ( 3, 400 MHz)
b: 5.18 (mHN.H), 13.64 (g, J = 5.7 Hz, HLN2. 88| (s,
3 H, 1.88-1,78m 3 H. 1.65-1.61 (m-29 Me |

1.49:1.46 (ri¥ 1 H), 1.18 (s, 9 H). -32 WD 2@d04/ 058757

PCT/ GB2003/ 005543 Step 3: Preparation of
Matdrdlr oxyanviww ne 5 €ddiv. OH SO%heNH2 Ot Nh2 vo1GEN) 100%

~N'> conversi on Boc N oC M 45 Mterials
mw@%‘. V. ?%b%%es V\{1 (g) \}2?1.0(?( rrL%\&'%ensi ty
(Boge°Boc- ami 21325242, BA5 1 0. 200B8151. &3 nitrile 4 50% NH2CH

5% ¥@d@3 1.25 0.2633 17.40 16.20 1.078 [1PA 180 MeCOH 600
T solution of NNBoc-amnonitrile 4 (0.2106 nol es)

ot

IPAc

PA (total volunme 230
80

To a solution of w-hydroxy N-methyl aminonitrile 3 (0.2106 moles) in IPAc (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 and
5%NH,OH/10%NH,4CI (35 mL) was added. The resulting mixture was aged at 10-20 °C for 3 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) &: 5.18 (m, 1 H),
3.64(q, J=5.7Hz, 2 H), 2.88 (s, 3 H), 1.88-1.75 (m, 3 H). 1.65-1.61 (m, 2 H), 1.49-1.46 (m, 1
H), 1.18 (s, 9 H).
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5 nm) was added 50% hydroxyl am ne (16.2 nlL) at anbient
tenperature. The resulting solution was aged at 60 C
wo 0004858757 The reacti on m xture was then concenPCHGBA03/005543
and solvent-switched to nethanol solution (tota
volume 230 nL), which was used in the next step. 1H
NVR (CDC13, 400 MHz) b: 7.53 (br s, 1 H), 4.84 (br s,
2 H, 464 (t, J =7.1H, 1 H, 3.71-3.62 (m 2 H),
2.72 (s, 3 H, 2.00 (br s, 1 FD, 1.92-1.82 (m 1 H),
.76 (1 . H, 1.42-1.23 (m 2
Sl . fon of Hhdrok nSeS: Zor bax, Rx C8 250 x
4.6 mm Tenperature: 30 C, Detection at 21@nm
Mobi | e Phase: 1% aq H3PO4 (A)/ MeCNL(B); adi ent : _
90:10 (A / (B) t 0OHJ: 90 over 15 mn,| 10: hol d for |5
mn, 10{90{to 90:1q (A) PPBNEPE 10 |seconds; NFlow
Rate: 1} mi/win, CNRgt entiom timer—dmi|doxime -AQ.
m nut es|and 6256 nut e¥00f4 wo i soners) 1
2004/ 058757 PRI/ GB 003/ 0&H8Sion St ep |4: Preparation g
O Al kené B8 doxMeel6 OH OH NH NH MOBGC\ WAE 20H]
N~-O 1 oo % 4, conversion N,Me Boo Me Bdb ~Me 5 g~
Materials MW Equiv. Mdles w. (g) Vol. (nL) Density
MatkHEr OXyani @i ne Sggit5. 39vdieD- 2H08x57- I3 ONRD 16@118%}
1.05 0. 2211 3142 2710 L. 16 MEOH Cumene 500
N-Beuimid-on 4B-3hydrbxyanm diH€65 $¥out 0.2106 nole) in
niri¥@t hanol (total volune 5 230 nlL) was added di et hyl
| enedi arbo Iate 7 at room tenper at ure.
S0% esul%’ g so t| on. (é\%fg?’ aggd‘m) obhi% enpe Sture
IPAfor 16 h. The reaction m xture was con&:)entrat ed and
Mdﬁglvent-smﬁtched to cunene at 40-60 C(total vol une
O nmL). The solution was used in the next step. 1H
NVMR (CDC 3, 400 MHz) 6: 5.82 (s, 0.28 H), 5.73 (s,

0 72 H) To%.s8AitioRof -Bdo-dfinbhitrile% 2)521()@ rmo“les%@n 86 Hbial volume 230
L) 3y 304l 508 Ehorpgtiging 16 3 iyt @H%nmempfr%gres%%%?eémma solution

was ifled a2 60 3C(fs;; 3 B. Bk defctiod . nfikturs wa? thef cbihcentraf®-add S&vénhswitched to
mettinéD solutioh (total volnid 230 ML FttetSVad Weatn M next step. 'H NMR (CDCL,
400 MHz) &: 7.53 (brs, 1 H), 4.84 (brs, 2 H), 4.64 (t,J = 7.1 Hz, 1 H), 3.71-3.62 (m, 2 H), 2.72
(s,3 H),2.00 (brs, 1 H), 1.92-1.82 (m, 1 H), 1.76 (1.55 (m, 3 H), 1.49 (s, 9 H), 1.42-1.23 (m, 2
H).

HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 ° C; Detection at 210
nm; Mobile Phase: 0.1% aq H3PO4 (A)MeCN (B); Gradient: 90:10 (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: amidoxime - 6.152 minutes and 6.256 minutes (two isomers)

—
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10

15

HPLC conditions: Colum: Zorbax, Rx C8 250 x 4.6 nmm
Tenperature: 30 C, Detection at 210 nm Mbbile
w@b@g 58787 1% aq H3P04 (A)/ MeCN (B); G adi ent: BOI/GB2003/005543
(A)/(B) to 10:90 over 15 mn, 10:90 hold for 5 mn,
10:90 to 90:10 (A)/(B) over 10 seconds; Flow Rate: 1
nm./mn. 15 Retention tinme: am doxine 6- 12.051
m nutes, 12.315 mnutes, ratio ca 3.6: 1. -34 WO
2004/ 058757 PCT/ GBZOOB/ 005543 Step 5: Preparation of
Ve, - XXO cunene, heat

Ver (fromDHP 1) Boc CO
Me N 6 Boc Nppyve 7 O I\/Iaterlals MV Equi v. oMl es W.
(g) Mol. ( Densitly O Al kene 417.45 1 2106 87.91 _
am dpxi 6 Cunene 430 (total) 5% Na ﬂ?leb
0. 30B2 510 Haac 750 M THE A s Prbzl O %0
O al ken ' xiﬁHd ( (y)
(totpl un® 430 |nl) 10ms heat ed at i nsijde
tenperaturg) for 12 |h. ddnwemsieacti on m x{,ure was
cool edBde” abiet 60 € concentrated Becad tMeal vol une

250 mL, thBn diluted with EtOAc (250 ni), ad cool ed ~
to 25-35 C. 5% Sodi um bi car bonate (330 ni, about 1

Mat@¥1 V. ) Wagwt hen g gl owl Mﬁé&deth d th@olr(i%ﬁ}“ thags ‘o

Hydregpamidind  239-¢fani & | ayer %@6 ex¥¥act ed with 5% sodi um
pMAI car bonatigz (180 1wk) agaionii Tha.onbi nedol0 aquepus

xtracts were acidified by 5 NHO to pH = 2-3, and
Meog&tract ed by EtOAc (3 x 250 nL). The conbi ned organic
Cumk@gyer s were washed with brine (150 nlL)500The organic

solution was concentrated and sol vent-switched to THE

(about 30-40%yield overall, KF about 100-150 ppm.

1H NWVR T@@@qlgtlomgbhmgyagndlmQSG@%p 2406 Qloﬂ,q)) in metﬁrpnp]rﬁtotal volume
230 thLivas ﬂd&a dﬁlﬁeth?l dd):tyle%ecﬁgal%oﬁﬂat@ m7.20 at ?oo?r?teﬁﬁ)era%m The

1. 1
resulii g scglutlon was agegirq roomF?emperature (for 169 h. ':Phe reacugn nn)%t%re( Vr\pas concentrated

and solvent-switched to cumene at 40-60 °C (total volume 430 mL). The solution was used in the
next step. "H NMR (CDCls, 400 MHz) &: 5.82 (s, 0.28 H), 5.73 (s, 0.72 H), 5.44 (br s, 1.77 H),
5.25 (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,
0.84 H), 3.65-3.58 (m, 2 H), 2.73 (s, 0.84 H), 2.71 (s, 2.16 H), 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
nm; Mobile Phase: 0.1% aq H3PO,; (A)/MeCN (B); Gradient: 90:10 (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: amidoxime 6- 12.051 minutes, 12.315 minutes, ratio ca 3.6: 1.
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15 HPLC conditions: Columm: Zorbax, Rx C8 250 x 4.6
mm Tenperature: 30 C; Detection at 210 nm Mbile
wobag 58787 1% aq H3P04 (A)/ MeCN (B); G adient: BOr/GB82003/005543
(A)/(B) to 10:90 over 15 mn, 10:90 hold for 5 mn,
10:90 to 90:10 (A)/(B) over 10 seconds; Flow Rate: 1
nm./mn. Retention tinme: pyrimdine 7 - 9.905 m nutes
-35 WD 2004/ 058757 PCT/ GB2003/ 005543 Step 6:
Preparation of Bisnmesyl-Pyrimdine 8 HO O MsO O 1.
Cl/T - : I OH 100% conversion Ov N
bt 45 b conversion N O Boc N, Me .
Boc' I\/E$ @Herlals MV Equiv. Mles W. g) Vol . (nl)

Densjty Pyfinidine 7 383.41 1 0.09029 4@ (80% TEA
101.19 0. 2709 1354537, § 0.726 WOl 11 &5 300 2709
31.0 210 1. b 575 | K2C03 138.21

MeOH 20

(43.5 g, outNgo(Vo\grre

mL)| was §jowy adc@@zmg/ gg géHQQ‘EIZI and

at tLBo@éme Menme at 0-5 C over The r sultl ng

sol uti on was agéd at t hedsane tenperaty C)I'he

solid was filtered off, washed with THE(3x1

The conbi ned fi Itrat| ons were concentrated and

Ma E lehol Wit al Mol (e O @nsity) |

O-Alient he tri aesgl - pyrim d()@ﬁ)6l ngv@i hanol solution was

ami? ded potassi um carbonate (12.5 g, 0.09029 nol es) at
0Y%F . The resulting solution was 10 aged at the

Cumenere tenperature for 6-10 h (nonitored3dywtPLC) . The

5%Neacdi on ngxiure yas ngyhralized to = 6-7 by 5N
, and concentrated to%% otal vol urgrem about 100 ni.

HC
EtOf6% brine (100 nL) was added, and th&& esulting
BrigOl ution was extracted by Et OAc (3 x1Q&, nlL). The
THﬁtrrbl ned organic |ayers were washed with brine (50
concentrated and solvent-switched to DW. The
by- product (MeSO03Me), which was generated in 1 equiv

e S T A e —
volugie 4@@1@15) \@as heated at 120 °C (inside temperature) 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 5 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).
1HNl\/[R(CDClg,,4001\/l][—Iz)6 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 HsPO, (A)/MeCN (B); Gradient: 90:10 (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 mI/min.
Retention time: pyrimidine 7 - 9.905 minutes
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(monitored by 1 H NVR until <10 nole% . The

concentration of bisnesyl-pyrimdine 8 in DVF was
W@abouwns0s58 M (total volunme 300 ni). 1H NVR ( COEIBGBA@®G/005543

MHz) S: 11.00 (br s, 1 H, 4.78 (d, J =7.8 Hz, 1 H),

4.24-4.15 (m 2 H, 3.95 (s, 3 H, 3.50 (s, 3 H, 2.99

(s, 3H, 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 (m 2 H).

20 HPLC conditions: Columm: Zorbax, Rx C8 250 x 4.6

Te : : L ect | at 210 nm Mobile
Sle 1ase. n’@?g oé;%)‘ﬁ of B i . Gradient: 90:10

(A ( o 10; 90 over 15 -36 WO 2004/ 57

PCT/ 3/085543 mn, 10:90 hold for 5 0:90 to
90: 10 ov@OH 10 setIneATER W Rat - i nOMs
Ret enfi orFINi me("tri nesyl 198% rofversige - i 6M
bi snmeyyl - i mdin I2-760mmnutes™ ; e
Pr epary 0 S gmﬁ/bn‘é’eKé@DaRMﬁ@HPyri mdf ne Wesyllat e
9 MsO 0 rl OVs CS68% coners® N Ovs cl xc@2Me

NPV
N c; B¥&0 Nﬂe5gBOC N Me s OBoc' N'Me Bdssc Meved 9a
Materials MWEquiv. Moles W. (g) Vol. (nL) Bisnesyl-
541.59 1 0.09029 48.90 pyrinmdine 8 Cs2CO3 325.82 1.2
Mateyialsgg3 35MB0)  DNEuiFo a Melbait i oWt ¢ bj sVeb$yl) pyvensiiydi ne

Pyrifidi370902%ksn@l es) in DMpdosdt als sy@igyme 300 rnl) was
added cesjum carbonate (35.30 g) at ‘room t enper at ure.
e result4dd slUrry wad?7%3ged’dt 55 G7for 2- PR6(76%

Ms@onver si o4y HPLC) . Afd.®Eno beinig neut rabi zed tiggpH =
, the 10 reaction mxture was dilute ith 250 nL of
water, extracted with IPAc (2 x 250 nLyT The conbi ned
K.COr gani c | B§éks were waghe@owi tiasbrine (2 x 200 ni).
MeOHI€ organic |ayer was concentrated tg,give crude
product. Half of the crude product was purified by
EtOd%ssing a short colum (silica gel, HW8kane: EtOAcC 2:
1) to afford desired product 9 (6.00 g, 98A% pure),

% ! .

20922, 142 PR R S, S A o SobEATL IS o e
(275 prLINKRs 6lomin 3lded CBEAWAZ)S 1) andNBOU(RL. @il § at the Sd4mé Bimelat 0-5 °C over
1h. '%"ﬂrre] r:cgul g g(%lh%(%n é(dés’ a%d%?"th(%.a?g _t‘éj_l?l%%atgfrﬁsf%légﬁi "Fﬁig%idl_ \%ngéltered off,
wash(:pnwujl IE (3 x 440 al.). ‘Bhg-fjombinedfiltyatipnsl wedp cofeantretedaod nol vent-
switchad tciﬂleﬁ_iﬁn&lk(fotﬁ,vohn@ 200/ rn%g;;fo tﬁg éﬁlﬁtésy?—gy&mg&i%e iEi'zrﬁétBanol solution
was ?s_(‘fdfgd gg'ﬁlésl‘gmgérbgﬁgte é% g2 0.0 _92;?1@]@3)&%10220@3; The zesulfingzolution was
aged @ahrthe bairdp ter@fer@n2FoR6-05 h (@ondotdd, by HIB6E)L TRE rdadtiod miflture was
neutI%IiZeAd'tg) 'p@fl= %E‘? b);I'S N)HCI’I; 'aﬁg 'cg'ﬂc?égtrégtggl tola E)I)[dl V%Iu?ﬁge ngso’ut ?O(ﬂ)nL 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), concentrated and solvent-switched to
DMEF. The by-product (MeSO3Me), which was generated in 1 equiv from the selectively

T

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). "H NMR (CDCls, 400 MHz) &: 11.00 (br s, 1 H), 4.78
(d, J=7.8 Hz, 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 (m, 2 H).

HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 ° C; Detection at 210
nm; Mobile Phase: 0.1% aq H3PO,4 (A)/MeCN (B); Gradient: 90:10 (A)/(B) to 10:90 over 15
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HPLC conditions: Colum: Zorbax, Rx C8 250 x 4.6 nmm
Tenperature: 30 C, Detection at 210 nm Mbbile
w@b@g 58787 1% aq H3P04 (A)/ MeCN (B); G adi ent: BOI/GB2003/005543
(A)/(B) to 10:90 over 15 mn, 10:90 hold for 5 mn,
10:90 to 90:10 (A I(B) over 10 seconds; Flow Rate: 1
m./mn. Retention tinme: the seven-nenbered
ring-pyrimdine nesylate 9: 13.969 minutes; the seven
25 nmenbered ring-pyrimdine 9a: 13.141 mnutes. -37
mm% &Pﬁ)‘ié Qér%?ﬁn E@O%gg q 2/‘?1?&%\{617%3@50%}@& 'Pfgw Ratte 1 mL/min.
précedur e usi
Rete@flomlmtrynesrﬁypyrrﬁvdm@e 181 ](4@5111@}}631 S@Pmmm(@nmﬁ \Mémmutes
added Li H powder at roomtenperature. The resulting
mxture vvas aged at 65 C for 4 h_ The reaction
: Pggparatiop of seysnaMembered Kang Pyamidine Mesyate 9 1 N
ss LiH The sol ution
). The conbin
4 Qi t OMs
s purifli ed by|. IasH\I

Ste

ed with EtOAc (2 x 5
OMss wask€d wi
The r d¥f”ue

Cda ica gel,
Qvgber ed ring-pyhi m di ne r?esyl at l\245 GO=Me
859, 1 (CDal 3, 4869 §: 5.34 quV,é—i)

5%%0 ® %), 3.93 (s, 3.51 (s, 3 HOC3. 47 (T8

1H, 297(s 3 H), 10 2.20-2.05 (m 3 H), 1.90-1.65
Mattials 2 H) , MW 44 (Bquivd H)Molds 24 dm()l H)Vol.SinBEp 8:

. par at i ven d g- Pyri m di ne Am de 10
Bl ok FORE Stk coz(@%f\?eso‘?%rxl Me 9 86% i sol at ed
Pyriy!lfhﬂed Boc' N, Me 10 O Materials MV Equiv. Mles W.

Cszw); Vol . Gpg Depsity Sggen- mpmgered ring- 445.49 1
0.01347 6.000 pyrimdine 9 4-fluorobenzyl am ne 125. 15

DME 0. 04041 5.060 5.22 1.09 EtOH 80 15 To a sol ution
of seven-nenbered ring-pyrinmdine nesylate 9 (6 g) in

& O (3T 0 A RSN LBt o
300 odnweassidded ¢epiuBPLad)onakn@Si30am) tat enniextparatirpadhe resulting slurry was

agecf%?%@e’g% ?gva%gl ggqﬁg&%&rsﬁﬁhw IAf’t’e(l’lb 'neﬁ't?éjlzeé % Pl =7, the

sutlng UIOﬂV\IaS

reacHery BEX ooy #y dikiged yih B30 mLof\yvates, eXt@P@‘iﬁY}} A2} mh). The
commleﬂb}gani%flhﬁrrs ae&ha@ﬁe@wtth biine (28200 W)| w@dsrgms, la er was -

congRRRA LD Fiy Sre REHECtLEHS T THIAPRUIRATE F9005D B g o
colufrl (silica 8elx hd&Gned BtOAcdR: iln e {fIdrdmkedirediiredumt QQGLOO g, 98A% pure), and 9a
25BN BNGE A B 8y B 8 30 s
corrgafign. 1 h. The resulting slurry was aged at 0-5 C for

"H NMR (CDCl3, 400 MHz) For compound 9: §: 5.34 (m, 1 H), 5.22 (m, 1 H), 3.93 (s, 3 H),
3.51 (s, 3 H), 3.47 (m, 1 H), 2.97 (s, 3 H), 2.20-2.05 (m, 3 H), 1.90-1.65 (m, 2 H), 1.44 (s, 9 H),
1.24 (m, 1 H). For compound 9a: 11.86 (br s, 1 H), 7.90-7.55 (brs, 1 H),7.31 (dd, J=8.5,54
Hz, 2 H), 7.06 (t, J = 8.5 Hz, 2 H), 5.40-4.90 (m, 2 H), 4.53-4.40 (m, 2 H), 3.45-3.23 (m, 1 H),
2.23-2.05 (m, 3 H), 1.86-1.76 (m, 1 H); 1.74-1.64 (m, 1 H), 1.47-1.37 (m, 1 H), 1.30 (s, 9 H).
HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 © C; Detection at 210
nm; Mobile Phase: 0.1% aq H3PO4 (A)/MeCN (B); Gradient: 90:10 (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: the seven-membered ring-pyrimidine mesylate 9: 13.969 minutes; the seven-

membered ring-pyrimidine 9a: 13.141 minutes.
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h. The crystalline solid was filtered off, washed wth
hexane: Et QAc (4:1, 50 nl), dried under vacuumwth
woRanossIn7 sweep to af ford seven- nenber ed PCT/GB2003/005543

ring-pyrimdine amde 10 (5.30 g, 86% 25 HPLC

>97A% . 1H NVR (CDC13, 400 MHz) 6: 11.85 (br s, 1 H),

7.84 (br s, 0.5 H), 7.68 (br s, -38 WD 2004/058757

PCT/ GB2003/ 005543 0.5 H), 7.31 (m 2 H, 7.04 (m 2

H, 5.40-4.90 (m 2 H, 453 (m 2H, 3.3383(m 1H),

2.87 (s, 3 H) 220215(m 3 H, 1.90-1.40 (m 3

H, 1.37 (s, . . HPLC conditions: Col um: Zorbax,

C8 250 &lt@meﬁ\fﬁﬁrooréﬁf?ersma#@ wapalsgempioyedit Ton sekutlszqef bismesyl-
pynn‘ilHine S' 3'?1'9 @ﬁﬁané)(ﬂl%ﬁﬁraé'gﬂeﬂ Iﬁﬁ)p’o%éii\ht(r&)m temperature The

over..

resulﬂgg Hu)ftglfe \gasrﬁgﬁc? at]_@ gé I%%nbi go%liq)ree% o/n(rglfmg% gvras li%:n cool%d to room
tempsieonadsd 1 N B Ra added torhlieriched theekesst La. Thereolutiewas extracted

with gf(\fgcr:] éfﬂxa g&ﬁf :?g Imglﬂblo g g]g?d{criﬁée}(?vas V&ééﬁﬂlﬂgbﬁ}{é %gd then
concma@@ Hel ragtdub ovais garified by flash @r@nateeraphmﬂ{qa gel, rhemanetEtOAc =2:1)

to aff’&rd‘@veﬁ nﬁ\émﬂﬂré}i %%ﬁl%lﬂ&?g%é&e\bl(@ rg?é ‘gog E%Wm ak15Cls, 400

MHz) 0@%@@8 bHasi)%Z r§ i e (asihed- ib(%ﬁélHkééZ)(msé 1@62§7 (s, 3 1),
2.20-0.03%4 8 19), 5389 .63 @AR B),3 .44TQ, AE50l.24 (anl H). et hy!
acetate (3.5 nL) was bubbled HO gas (0.5389 g), at
-30 to -20 C. N-Boc-seven- msnbered ring pyrinmndine
Step &ni de 1Prepaptist ofl Sevee-Mohbayd
HC - Et OAc solution at -30 to -20 C. The resulting
sol ution s slowy warned to room 15 t rrperature over
2.5 ndlagegiat Hebm tEmRer at u .
conyer si®n b’ HPLC) . act | ' Weﬁ di
by QA . The—resulting-sl
C for AN THeOZ¥§ sErH, ireflex sol i d Was 'l t efed of f,
washed N\uh Et OAc, h8&arsolatedryiedd unger, , %{Qmwth
(

ni t Bogen M%\eép to afford desi redchoduc 98%
isolated yield, >97A % pure). 1H NVR (CDC1l3, 400 MHz)

Mais 12. 35 (5, 1y, 9. ﬁ&n(t dlofes 6- Swilts) 1 Hyol (%L?l b&&ty

S, 1 H, 9. .19 (br s, 20 (.47 (dd, J = 8.9,
Seveznembergd)ring7 | 1944549 3 8 5 HPO1387 1) 6.0 92 (dd, J =
pyridiin®9 5.1 Hz, 1 H), 471(m 1 H, 4.57-4.45 (m 2

-ﬂugpog%lzyéebl}me(t ] _1251%4 5 HZ) 206maf U sdeo™ 2 054 3 Hgg

EtOH 80

To a solution of seven-membered ring-pyrimidine mesylate 9 (6 g) in EtOH (80
mL) was added 4-fluorobenzylamine (5.060 g). The resulting solution was reflux for 8 h. (100% -
conversion by HPLC). The reaction mixture was concentrated to about 20 mL total volume, and
80 mL of EtOAc was added. To the resulting solution was added 20% brine (15 mL), 4 N HC1
(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, 3 x 15 mL),
brine (15 mL). The organic solution was concentrated to a total volume 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 crystalline solid was filtered off, washed with hexane:EtOAc (4:1, 50 mL), dried under
vacuum with nitrogen sweep to afford seven-membered ring-pyrimidine amide 10 (5.30 g, 86%,
HPLC >97A%). "H NMR (CDCls, 400 MHz) &: 11.85 (brs, 1 H), 7.84 (br s, 0.5 H), 7.68 (br s,
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1 H, 1.99-1.92 (m 1 H), 1.90-1.75 (m 2 H),
1.68-1.60 (m 1 H), 1.41-1.33 (m 1 H). HPLC
wa@ondios§76ns: Col unm: Zorbax, Rx C8 250 x 4.6 nPET/GB2003/005543

Tenperature: 30 - C, Detection at 210 nm Mbile

Phase: 0.1% aq H3P04 (A)/MeCN (B); Gadient: 90:10

(A)/(B) to 10:90 over 15 -39 WD 2004/ 058757

PCT/ GB2003/ 005543 min, 10:90 hold for 5 min, 10:90 to
90:10 (A)/(B) over 10 seconds; Flow Rate: 1 nL/mn.

h

SELR00% 101784 (S Y SETRIIEOTh, KUY IYARTR 110,257

Q=pad 4 3D ok.9RAAdrims 3N, 237 (s, 9 H).
ngg(c%n&kleﬁg @Qﬁﬁ}ﬁﬂlzcﬁ%@ quC@g bony lale I%nmf%azsﬁauﬁefso C; Detection at 210
s SBiJF Rbase: 0196 dd ReH0s TR B it 2 BLAYAB) fo 10190 over 15
min, 40/99NMol X5 QL 0: 91)2()19@(%%5\155/( Bh-dNeM Bgecblads; Mﬁ%ﬁTg&/mn
et G he s A St po e A Mg 1 O

(m_) Density Acid 12 (96% pure) 117.10 5 1.000 0.122

<o 0, PR PSSl R Ry iR

pyr| mdine 396 84 1 0200 0.0794 hydrochloride salt 11
40% di met hyl am ne 45.07 6.25 1.250 0.141 0.158 0.8900

in THE (3
F
Materials MW Equiv.  Moles g mL Density
Seven-membered 460.50 1 0.001846 0.8500
pyrimidine amide 10
HCI (gas) 3646 8 0.01478  0.5389
EtOAc . 3.5

To a solution of ethyl acetate (3.5 mL) was bubbled HCI 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 vacuum with
nitrogen sweep to afford desired product 11 (98% isolated yield, >97A % pure). "H NMR
(CDCls, 400 MHz) 6: 12.35 (s, 1 H), 9.96 (t, J = 6.3 Hz, 1 H), 9.51 (br's, 1 H), 9.19 (br s, 1 H),
7.42 (dd, J=8.5,5.6 hz,2 H), 7.19 (t, /= 8.5 Hz, 2 H),4.92 (dd, J = 14.5, 5.1 Hz, 1 H), 4.71 (m,
1 H), 4.57-4.45 (m, 2 H), 3.52 (t, J = 14.5 Hz), 2.65 (t, 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 H), 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 H3PO4 (A)/MeCN (B); Gradient: 90:10 (A)/(B) to 10:90 over 15
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10 (92 I') at 0-5 C. Then, 4-NNIM (106 I) was slowy

added to the reaction mxture at 0-5 C. The reaction
worRoo0s8I5Was aged at the sane tenperature for PCTYGBI08/005543

pyri m di ne hydrochloride salt 11 (79.4 ng) was added

as a solid to the m xed-anhydride solution at 0-5 C,

and aged at the sane tenperature for 5 h, and then at

5-10 C for another 2 h (100% conversion by HPLC). -40

WD 2004/ 058757 PCT/ GB2003/ 005543 Di net hyl am ne
mlnaf’G‘%’Héld(féW Tm 5% do to\%sloagxggg) bert fg%fi%cﬁlggtﬂg@lllaﬁe 1 mI/min.

m xt ur e, e m xture
RetepoR ! tth%Sf‘rVé&émqlmﬁrWa@nmmm yoyoohipdetsgltdd s 1.8 minutes.

conpl ete converS| on. The reaction m xture was

SLngggilcf I( r?ﬁ_ at1oaﬁ>é ﬂgp? ]?gi ﬁ_’(jl f{)d@f: e %paglgﬁng]tcar%_o%}%}—%—hydroxy—4-

r espect ioxeddys,7 8% H-hgxahgdropytimidofie2-afagapin ol O-AY-BL N\IAS

\3?;2;3?0 .'M%th leﬁane&_iQ .({62 rJL), brine (2 x 2 nL). The

m.. Hexane (5 nmL) was slowy added over 0.5 h1)1TF§,-NMM
resulting slurry pso@gedr-at 0-5 C for 1 R. Th )_hn_égNH

crystalll sol i dg-wamufiltered ff washe WItEH
hexa 119n= MIBE, dri er Omquum W?'h

nitr ep to give th Mezl'| e o und |14 (75. ¢ nyg,
829%) . 1H1NI\/I@(CDC13 400 MHz) 1 6:012QA43 (49, 9.41
(br's, 1 H), 7.38 (dd, J £ 8.525 4 Hz, 00 8k
J:8.5Hz,2H), 5.40 10 (br s, 1 J =
14.5, 6.0 Hz, 1 H), 4.60 (dd, J : : 1 H),
4.52 (dd, J =14.5, 6.3 Hz, 1 H), 3. 14. 5,
11.6 Hz, 1 H), 3.04 (s, 3 H), 3. . F
3 H, 2.23- 2.12 (m 3 H), 1.95«1. 81

1.58-1.49 (m 1 H). HPLC conditi ;
Rx C8 250 x 4.6 mm Tenper at ur e: C De ecti on at
210 nm Mobil e Phase: 0.1% aq ;
Gradient: 90:10 (A)/(B) to 10:90 qver 10: 90

hold for 5 mn, 10:90 to 90: 1@, ( @) over 10
seconds; Flow Rate: 1 nlL/nin. Ritention tine: the
title conpound 14 - 12.191 minutde Table 1 bel ow
lists compounds of the present invention which have

Ma€@ prepar esiw The k@bl e phavisdes wihg) st r ool g amdnsity
A ggg %f eachhi ngoun t he nass of 1ts 20 nolecul ar

ciff ECRP gL (MY | ecul aF®™on ni%¥de 1 (M) as
Ethglebleofsioned vi a2F15A- Ms3 and ddee syrntilbeti c sobenme 1135
J§Hﬁloyed top re e co nd t ruct ur ne

§ cheme 0 N—(%ﬁﬁ?uor%genzyﬂ? hyd§%§§14 036&9318N§9MN
THE| | HIxF 6, 7,8, 9-tetrahydro-4Hpyrido[1,2 (Bx) N
pyr@r]l(ﬁ)ﬂér' m di ne- ZysGar boxam de (. 1) 00994

-fluorobenzyl) 3- hydroxy-9- 403 gF
hydf?ﬁ‘iﬂ?fri’elsﬂ t44-y| - 4- ox0-6,7:8,9 (Ex) H

40% @iinetayhehic0- 4 H4qoyrr | do§.ds 2- a] pasoi mi dioner ( Ex0.189 0.8900 .
2N%I-C9ar boxam de

To a solution of acid 12 (122 mg) in THF (3 mL) was added ethyl chloroformate
(92 wl) 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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CN O -41 WO 2004/ 058757 PCT/ GB2003/005543 0 OH F
9-[[ (di met hyl am no)sul fonyl]- 454 C (nethyl) am no]
WO bbogasg7suor obenzyl )-3 cH ~ N.I N PCT/GB2003/005543
hydr oxy- 4- oxo-6, 7, 8, 9-tetrahydro-4H (Ex. 3) 3
pyrido[ 1, 2-a] pyri m di ne-2-carboxamde N O oS CH3 CH
O OHF (+/-)-N-(2-{ [(4-fl hoorobenzyl)am no]- 446 C
N H carbonyl } - 3- hydr oxy- 4- 0xo0-6,7,8,9 o0 ~N N
tetrahydro-4H pyrido[1,2-a]pyrimdin- (Ex.4) CH3 N

iy nincftieos Ml s M B o TRL BN ST TARARLAE. S g mixture aged
at 1151 cdpibbhywhergin hlwire@mwm\vmomomsbg H®.PONoNsguiex corhplete conversion. -

The tr@atcﬁ@itﬂ Mﬁi{tﬁre%spa)éfdlfi&i %{/% gﬁ{e dﬁﬁélgét gnepﬁ%'i?—hl&t 91%) eOI_E]t(’)_Ac (6 mL)
and PI‘II)IC 2@1{1@ Wpr@ %ﬁgs)ppgu\@}h ydtes plyasg.culy e gugame Myer was washed with 1

N HCMEZ hy), [WK@X'Z&HU W'o} 4?& Midrandsrehce¥ated t8 a total volume of 1 mL.
Hexglgﬁr ﬁgdB]?ﬁW%* %w{mdﬂ? b bt deamiint loisg vppnese 340¢2¢ for 1 h. The.
crysfa{lihefsblid mas Bitomet loff, bewizad Wwith B&Ane/EtGAc (5: 1), MTBE, dried under vacuum
withHE-O PGB dite tie R BGon@ X2 (75.6 me, 82%). 'H NMR (CDCl, 400 MEz)
8:12.13 (s, 1 H), 9.41 (brs, 1 H), 7.38 (dd, /= 8.5, 5.4 Hz, 2 H), 7.00 (t, J = 8.5 Hz, 2 H), 5.40
(brs, 1 H), 5.29 (dd, J = 14.5, 6.0 Hz, 1 H), 4.60 (dd, J = 14.5, 6.6 Hz, 1 H), 4.52 (dd, J = 14.5,
6.3 Hz, 1 H), 3.35 (dd, J = 14.5, 11.6 Hz, 1 H), 3.04 (s, 3 H), 3.01 (s, 3 H), 2.98 (s, 3 H), 2.23-
2.12 (m, 3 H), 1.95-1.81 (m, 2 H), 1.58-1.49 (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 H3;PO, (A)/MeCN (B); Gradient: 90:10 (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 mI./min.
Retention time: the title compound 14 - 12.191 minutes.

Table 1 below lists compounds of the present invention which have been
prepared. The table provides the structure and name of each compound, the mass of its
molecular ion plus 1 (M*) or molecular ion minus 1 (M-) as determined via FIA-MS, and the
synthetic scheme employed to prepare the compound.

Structure ‘ Name M+ | Scheme
Q N-(4-fluorobenzyl)-3-hydroxy-4-oxo- 318 A
N OH F | 6,7,8,9-tetrahydro-4H-pyrido[1,2-
| H s . (Ex. 1)
\N N a]pyrimidine-2-carboxamide
0]
o N-(4-fluorobenzyl)-3-hydroxy-9- 403 B
N OH F | morpholin-4-yl-4-0x0-6,7,8,9- -
~ ’ H tetrahydro-4H-pyrido[1,2-alpyrimidine- | (Ex. 2)
N 2-carboxamide
N O
Q
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o CH3 6,7,8,9
a] pyri m di n-9-
W@RDOTIIS87BY ( 2- {
am no] car bonyl
6,7,8,9-tetrah
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3
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yl
[ (
}-3-hy
yd

rahydro-4H pyrido[ 1, 2-
, N cH3 0 trinethyl et hanedi am de
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-N, N

| or o- 4- net hyl benzyl ) -
dr oxy-4-oxo N ci

ro-4H pyrido[ 1, 2- H3C N(N, CH3

"3CG-N) (N, CH3 0

alpyrimdin-9-yl)-NN,N CH3 O trinethyl ethanedi am de

N-(2-{[ (3-chl orobenz
car bonyl } - 3- hydroxy

yI)arrino]
-0X0-6,7,8,9 0 a

TaWa S N

462 C C'WN H

Al »)

dro-4F pyridg

CH3CP§MI )8'2'9[1 2- a] pyrl m d

Fdp

(12

| GrRtiTE ];img; i
o)
’Q%a—ﬁ 7 Ri9-tetrahydro-4H-
“’mqoﬁlfﬂyﬂvyommme 2@arboxamide
i ne-2-car boxani de

~T/ RONNQ/L f\f\l_l_ll’)

(R

H3CN €l
CH o QH5F
uorgpsgeif-3- Ny

Ncc

N,

"

n
\v)

C

N net (Ex I35

-, CH,

'44 YO (lUU‘-H 658757
(<) = for[
am no]catbo yl hy
e ale
Aa#f;}?ﬂ‘\tcm dih-9-yl)-N,
OH (+ -N-(4 f1uor(

CHs

6?fbcaelyl-}z§ hgdrery-0x0-6,7,8,9-

I 2Ty T 0- 4 1etophptiochS pridol 1 Nl pyriNidan-
EyDRNLNE, MO ttiméthgidithaydditahiar

benzyl ) - 3- hydr oxy- 9- ( 6-

wyllamwsb 0D 44\

C
(Ex. 4)

edi qm de

466 |D

n N

rret hyI - di oxi d
EI nk
CH

3

CHs 0

‘?+)N% (ﬁ{[

car on

tetrrﬂy TO- 4 —pyrldO%Z -a]pyri c)m—

9-y1)-N1,N2,N2-trimethylethanediamide

i N
Ho[l

2446

D
(Ex. 5)

fﬁ(ﬁ

//S\/Y ()

(-)-N-(4-fluorobenzyl)-3-hydroxy-9-

{methyl[(methylsulfonyl)acetyllamino }-

4-0x0-6,7,8,9-tetrahydro-4 H-
pyrido[1,2-a)pyrimidine-2-carboxamide

467

@”I(ﬂ

CH3 ¢]

HgC\N

N-(2-{[(4-fluoro-3-methylbenzyl)-
amino]carbonyl}-3-hydroxy-4-oxo-
6,7,8,9-tetrahydro-4H-pyrido[1,2-
a]pyrimidin-9-y)-N,N',N'-
trimethylethanediamide

460

@”aﬂa

N-(2-{[(3-chloro-4-methylbenzyl)-
amino]carbonyl }-3-hydroxy-4-oxo-
6,7,8,9-tetrahydro-4H-pyrido[1,2-
alpyrimidin-9-y1)-N,N',N'-
trimethylethanediamide

476

HGC\N

o,

N-(2-{[(3-chlorobenzyl)amino]-
carbonyl}-3-hydroxy-4-0x0-6,7,8,9-
tetrahydro-4H-pyrido[1,2-a}pyrimidin-
9-y1)-N,N',N'-trimethylethanediamide

462

CH
C:s
[e]

N-(4-fluorobenzyl)-3-hydroxy-9-(6-
methyl-1,1-dioxido-1,2,6-thiadiazinan-
2-yb)-4-0x0-6,7,8,9-tetrahydro-4H-
pyrido{1,2-a)pyrimidine-2-carboxamide

466
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.0 0O OHF N (4-fluorobenzyl)-3-hydroxy-9- 480 ¢ N N\
[ met hyl (pyrrolidin-1-ylsul fonyl)am no] N
WA 20005857, 8, 9-tetrahydro-4H C <)tNN O PCT/GB2003/005543
pyrido[ 1, 2-a] pyri m di ne-2-carboxanmide 0 0 OHF
9-[(azetidin-1-ylsul fonyl)(nmethyl)- 466 ¢ N N\ ~-
am no] - N- (4-fl uorobenzyl)-3-hydroxy N
4- ox0-6,7,8,9-tetrahydro-4H N, N O
pyrido[1, 2- a]pyrlmdl ne- 2 carboxamde A o O off F

- N (Z=f1Uor M N—H
o oh OD=4 e éng’ﬁ Fipapions ap |
' af{“éﬁ]fa{am hymxy'if{rmr\\ N[ O
y ) i ffhed @He@ﬂqgﬁﬁam@él 2-0 OH|F
\N%N'N(ll-of' r obenzyhlpudidiy2ylpMyN.8- 496 D N | H ~~
| [ wet hyl (rmrgﬁol i n- 4} yirswlEtaydidnice " v_ani no]
- o>8<|9- 6,7, 8, 9- t et r ahy.r@nddibbenz N3 Bydroxy-0-(6- 466 D
L et seciendeiaaiy £ \01F,
N\am' ngl - N- (4-f 1l uorobge 2)520[1902]%%% ggﬂh%k‘l)% 0X0 6, 7.18,9
t r ah dro 4HNSN%‘/ APVl catbosammide
'hyrldn 2-alpyrimdine-2-carboxanmide O CH F
[{[ F(on rret h;g amm@mﬁwb&emmlydrm@ D N,gIx &
acet I!%Qih}'lkﬁ‘yfrélfdfnlll-l}@slhﬁgngl)armno}
@Jir 4-0x0-6,7,8,9-tetrahydro-4H-
>/ N pyrido[1,2-a]pyrimidine-2-carboxamide
U o .| 9-I(azetidin-1-ylsulfonyl)(methyl)- 166 c
N H\Q/ amino]-N-(4-fluorobenzyl)-3-hydroxy-
0 Q\\N N 4-0%0-6,7,8,9-tetrahydro-4H-
N)s\/N\ o pyridof1,2-a]pyrimidine-2-carboxamide
0"
L o ¢ | ON-@-fluorobenzyl)-3-hydroxy-9- | 40, D
N | H \/©/ [methyl(morpholin-4-ylsulfonyl)-
o/\ Q\\N N amino]-4-0x0-6,7,8,9-tetrahydro-4H-
K/st\g”\ o pyrido[1,2-a]pyrimidine-2-carboxamide
Mo . ¢
P oH . . (+)-N-(4-fluorobenzyl)-3-hydroxy-9- 496 D
VO w v©/ [methyl(morpholin-4-ylsulfonyl)-
o/ﬁ (;k\n N amino]-4-0x0-6,7,8 9-tetrahydro-4H-
Nog N o pyrido[1,2-a]pyrimidine-2-carboxamide
c{/\\ (+)
i . oM F (+)-9-[(azetidin-1-ylsulfonyl)(methyl)- 466 D.
O \/©/ amino]-N-(4-fluorobenzyl)-3-hydroxy-
0 QK\N N 4:0%0-6,7,8,9-tetrahydro-4H-
Nig N o pyrido[1,2-a]pyrimidine-2-carboxamide
A @
oH F (-)-9-[{ [(dimethylamino)sulfonyl]- 510 D
Ny Hv@ acetyl } (methyl)amino]-N-(4-fluoro-3-
| QK\N N methylbenzy!)-3-hydroxy-4-oxo-
NS N o 6,7,8 9-tetrahydro-4H-pyrido[1,2-
o/’?c\j\ﬂ/ t) aJpyrimidine-2-carboxamide
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N et hyl benzyl ) - 3- hydr oxy- 4-oxo- /n™® N O
6,7,8,9-tetrahydro-4H pyrido[1,2- OO0 O

W@ReyossTsdi ne- 2- car boxam de -43 WO 2004/ 058757PCT/GB2003/005543
PCT/ GB2003/ 005543 %H F
(-)-N-(4-fluorobenzyl)-3-hydroxy-9- 509 D NH
{met hyl [ (4- et hyl pi perazin-1 N
yl ) sul fonyl ] am no}-4-oxo0-6,7,8,9- LN, SN O
t et rahydr o- 4H pyri do[l 2-alpyrimdine- 0 O H

2 car bo amde 0O OH
-3-Nz(4- benzyl)-3-h
?*Uor [;1 él[ﬁuoéotenz PRy NspH D
) ey ploerripgl: N il
N)s I ny ]am no } ylayigmmogdgxqg.7.8.8 N 0
ebs \ahydr 0° H- pyr | do femalgdraﬁ;wmqﬁléﬁ Aheyrim@igne( 1)
2- @aPr boxami d F Nefabdxhmids obenzyl ) - 3- hydroxy-|9- 509
D erazin-|- C "%\lff {methyl[ (4-nmethyl pip N-|"
yl') sul f pnyl Jam no } K5@1Rordbeftry: -h 29u
OH4H' riet n? 1 §Zy§raz1 cay Bk gni de
@ R '?é r)yﬁ {§50 ¢ N R
y ul %
Stiexahyd? opyr| m dp ];tr apydo-4 ’E&“d(’@)z a]HY“mldB‘e'
a] 4 Pepfth- 10-yl ) - N, Nl 2Rbaxmmiseet hy| et hanedi am{ de |--N 0
0
oH E N-(4-fluorobenzyl)-3-hydroxy-9- 500 D
N | H\/©/ {methyl[(4-methylpiperazin-1-
~ - N
N/ﬁ N yDsulfonyl}amino }-4-0x0-6,7,8,9-
N>S\<N\' 0 tetrahydro-4H-pyrido[1,2-a]lpyrimidine-
0/00 2-carboxamide
oH . N-(2-{[(4-fluorobenzyl)amino]- 460 C
N\ Ty \/©/ carbonyl }-3-hydroxy-4-oxo-
NN 4,6,7,8,9,10-hexahydropyrimido[1,2- (Ex. 6)
o N~ 0 alazepin-10-y1)-N,N',N'- ‘ ‘
1 , trimethylethanediamide
~n~ © '
\ 0
oH E (-)N-(2-{[(4-fluorobenzyl)amino]- 460 D
N\‘ | H\/©/ carbonyl}-3-hydroxy-4-oxo-
NN 4,6,7,8,9,10-hexahydropyrimido[1,2- (Ex.7)
o N~ o aJazepin-10-y1)-N,N',N'-
1 ) trimethylethanediamide
~n~ O
! ()
oH . (+)N-(2-{[(4-fluorobenzyl)amino]- 460 D
N\ | H\/©/ carbonyl}-3-hydroxy-4-oxo-
N N 4,6,7,8,9,10-hexahydropyrimido[1,2-
oM~ o aJazepin-10-yl)-N,N',N'-
10 +) trimethylethanediamide
N
! ()
) oH r N—(.2-{[(4-ﬂuoro-3-methy1benzyl)- 474 C
- | H \/@ amino]carbonyl }-3-hydroxy-4-oxo-
N N 4,6,7,8,9,10-hexahydropyrimido[1,2-
0N~ o aJazepin-10-yl)-N,N',N'-
10 trimethylethanediamide
N
\
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OHF (-)N(2-{ [(4-fluorobenzyl)am no]- 460 D N H
carbonyl }-3-hydroxy-4-oxo N N\

WA 2@4/P585D, 10- hexahydropyrim do[ 1, 2- (Ex.7) QEF/GB2003/005543
alazepin-10-yl)-N,N ,N H trinethyl et hanedianmide eL O
--N O off F (+)N-(2-{[(4-fluorobenzyl)am no]- 460 D
N N carbonyl }-3 hydroxy 4-oxo N o N
4,6,7,8,9, 10- hexahydropyrimdo[1,2 O N- O _

a] azepin-10-yl)-N,N ,N - Wtrinethyl ethanediamde N O

5

N\ 1

el e bopyi e 3 UGSt U B e 1o, T
4, 8 nx ahydP’B‘ﬁé P 671y dsexy g
a¥epl n-T10-71)- N, N| 4Ri7:8:2tPheraltvdepsintdolledi ami de | N - 44

o 200%/ 058757 PCT/ (B2e08/l0055M8N-0 OH F (+)- N ([2-{
4-f | ypr o- 3- met hyl bemetpylpthanddiatnid®®@ N H \

\N\ am no] car bonyl } - 3- hydr oxy- 4-oxo N

4607875 10-hexahydropyrimdel,2—N-0
epé- 10-y 1)~ N, NI ,('kﬁ'(%ﬂﬁ'fi‘ﬁ@ior?erﬁ%lwbé?zbi%nedi4a4rri de pN
<§%E ) ﬁ[ (4- | Moiorlewt®nyted-hyltspAzyd-) - 474 D g- 90N
o ANS0 3 h @#.6%.88,10kexahydropyrimido[1,2-
N o aJazepin-10-y1)-N,N',N'-
© trimethylethanediamide

01
0

N-(2-{[(4-fluorobenzyl)amino]- 474 C
o

N
\
o]
OH F
N | H \/©/ carbonyl }-3-hydroxy-8,8-dimethyl-4-
\N N 0x0-6,7,8,9-tetrahydro-4H-pyrido[ 1,2-
i ) a]pyrimidin-9-y1)-N,N',N"-~

o trimethylefhanediamide

N

\

While the foregoing specification teaches the principles of the present invention,
with examples provided for the purpose of illustration, the practice of the invention encompasses
all of the usual variations, adaptations and/or modifications that come within the scope of the
following claims. |
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25

HY} yy _,,a4,6,7,8,9, 1 0-hexahydropyrimdo [ 1, 2-
N~- 0 a]azepin-10-y1)-N,N ,N trinethylethanedi am de
WOR@OHOFB7BF (2-{ [ (4-fl uorobenzyl)am no]- 474 C PEI/GB2003/005543
car bonyl } - 3- hydr oxy- 8, 8- di net hyl - 4-
0X0-6, 7, 8,9-tetrahydro-4H-pyrido[ 1,2 0 N~ O
alpyrimdin-9-yl)-N,N,N- O trinethyl ethanedi am de N
Wil e the foregoing specification teaches the
principles of the present invention, wth exanples
wHNPK dedmieh jshe purpose of illustration, the practice
of the invention enconpasses all of the usual
vari ations, adaptations and/or nodifications that cone
wi thin tihe scOpempbudd @ Fobahlaqyy ' i :
2004/ 058757 Fay ppu i FoL @, Poa PinTenitapedfihble salt thereof:
A conmpound of Formula (1), orQa pharmaceutically
acceptable salt thereof: O n NR3 R12 \N
NNRARLO(lI); 5 RLif R5; R is CH3; R5 is

10 1) C(O CH2SORCHR4_2)" (O Clp) N(¢HB) 2, 3)
S2N(CH3) 2, or 4) S02 e i Nzg‘4is: -NC - NO or
NCN- CHs R12 ]
R O @;
RlisH or NR2R5§
R2is CH3;
RS is

1) C(O)CH2SO2CH3,

2)  C(O)C(O)N(CH3)2,

3) SO2N(CH3)2, or

4) SO2R20, wherein R20 is:

/N /N
: _Ni> , §—N<:' , §_N\_/O , Of : _N\_/N_CH3 :

2

or alternatively R2 and RS together with the nitrogen atom to which they are attached form

o P FH
~N

. _N/
Error! Objects cannot be created from editing field codes. or ? \_>

R3 is hydrogen;

R4 is:
1) p-fluorobenzyl,
2) 4-fluoro-3-methylbenzyl,
3) 3-chlorobenzyl, or
4) 3-chloro-4-methylbenzyl;

R12 and R14 are both H, except that when RS is C(O)C(O)N(CH3)? and R4 is p-fluorobenzyl
and n is 1, then R12 and R14 are either both H or both CH3; and
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25

15 or alternatively R2 and R5 together with the

nitrogen atomto which they are attached form 0~ O
wW@RB4858957 N > Error! Cbjects cannot be creatdI/GBoI0B/005543

editing field codes. or R3 is hydrogen; 20 R4 is: 1)

p-fl uorobenzyl, 2) 4-fluoro-3-nethylbenzyl, 3)

3-chl orobenzyl, or 4) 3-chloro-4-nethyl benzyl; 25 Rl12

and R14 are both H, except that when R5 is

C(OC(ONCH3)2 and R4 is p-fluorobenzyl and n is 1,

then R12 and R14 are either both H or both CH3; and

-46 WD 2004/ 058757 PCT/ GB2003/ 005543 n is an integer
nis gyipkGect eAuAbFzera It 2. 2. A conpound according to

claim1, or a phar maceuti cal I y acceptabl e salt 5

t hereof ,, wherein Rl is nd nis 1 or 2.

conpound: acc o HTPUd aﬁ‘foé lﬁgio aSFné Whﬁﬁ'@é“tﬁuﬂéeﬁl ay;ceptable salt
therend celrrain Rl sNR2RY;hadadf 1 ovberein 10 RL is NR2R5; R2

is CH3; /\ RS is (O C(OQN(CH3)2, or SO2R20, wherein

R20 is | -NUNCH3 15 R3 is hydrogen; R4 is

p- f | uor 8benz ¥ casmpotnfl heording tneliny I bemwpHarma@uiRiAlyaeceptable salt
therddtAwdr&nbot h H, except that when RS is C(O C(O N(CH3) 2

and R4 is p-fluorobenzyl and nis 1, then R12 and Rl4

are either both Hor both CH3; and n is an integer
RlieN®aR5to 1 or 2. 25 4. A conpound of Formula Il, or a

pharmaceutically acceptable salt thereof: 0 OH

R2 js CH3;

/\
, —N_ N-CH
R3 is C(O)C(O)N(CH3)2, or SO2R20, wherein R20 is : __/ °.

R3 is hydrogen;

R4 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) and R4 is p-fluorobenzyl
and n is 1, then R12 and R14 are either both H or both CH3; and

n is an integer equal to 1 or 2.

4. A compound of Formula I, or a pharmaceutically acceptable salt thereof:

wherein
R1 is hydrogen, NRZRS5, OR2, SR2, SOR2, SO2R2, SO2NR2RS5, or OC(O)NR2RS5;
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3 0-2NR1i \NN, RARLO(Il); whereinRL is

hydr ogen, NR2R5, OR2, SR2, SOR2, S02R2, SO2NR2R5, or
WOZBDPHMRERS; - 47 WD 2004/ 058757 PCT/ GB2003/ 00BGHB8B2(R3/005543

is hydrogen; RA is 5 F R2is 1) hydrogen, 2) CH3, or

3) CH(CH3) -0; ; and 10 R5 is 1) C(OCH3, 2)

C(O CH2S2CH3, 3) CH3, 15 4) C(OC(ONCH3)2 5)

SQ2CH3, 6) SZN(CH3)2, 7) C(O CH2N(CH3)2, 8)

SRCH2S2CH3, 20 9) C(OCF3, N C(0) N 10) H3G N~

11) N, or 12) CHa

R3 is hydrogen;

R4 is

o
F
5 ;
R2 s
1) hydrogen,
2) CH3, or

CH(CH
3) ¢ 3)@; and

10
R3is
1) C(O)CH3,
2) C(O)CH2S0O2CH3,
3) CH3,
15 4) C(O)C(O)N(CH3)2
5) SO2CH3,
6)  SO2N(CH3)2,
7 C(O)CH2N(CH3)2,
8) SO2CH2S0O2CH3,
20 9) C(O)CF3,
N
C(OHN]
10) HC |

N
C(0) /_\5
11) ‘Q"—‘N , Or
12) CHZ_@;

25  or R2 and RS, together with the nitrogen atom to which they are attached, form a heterocyclic
ring selected from the group consisting of

é—NCO , §—N<:> , and E—NG .

-48-



25 or R2 and R5, together with the nitrogen atomto
which they are attached, forma heterocyclic ring
W@ ei0e058367 f rom t he group consisting of | -N , PEMNMGB003/005543
and -48 WD 2004/ 058757 PCT/ GB2003/ 005543 5. A
conpound according to claim 1, or a pharnaceutically
acceptable salt thereof, selected fromthe group
consi sting of:
N- (4-fl uorobenzyl) - 3- hydr oxy- 4- oxo- 6, 7, 8, 9-t et r ahydr o-

4H pyr o 1 r
N ( gy f : uoE ob ééﬁzcﬁil@ﬁ?kl@c%ﬁ@%g%%c%orﬁ Fi‘h%l ﬁ(ﬂ{%ﬂgﬁeuﬂcaly acgeptable salt
therepf gsetpcted:from gfom-PwrShdg pf:1, 2-
a] pyri m di ne- 2- car boxam de; 10
sIfonI nmet hyl ) am no (4-fl uor
Nt e B Ry el b Fe Dy @%r-rpaﬁgaﬂlez e
carbpxdimideg] pyri m d| ne- 2-car boxam de; NI1-(2-{

[ (4-fluorobenzyl)amnm no]-car bonyl
}- 3- hydr oxy- 4- oxo-6, 7, 8, 9-tetrahydro-4H pyrido [ 1, 2-

N- (4a1]hmrpb¢nzw)f$=19ydyd»9ywnmrpmm4 “yr-iorbdloyl, &,QIftammydmmHepynﬂiB[l 2-

fith i 2 2Boxhiad. | Uor obenzyl ) ami no] - car bony!|
a]py}-s-lﬁggroxyoﬁ 0X0-6,7,8,9-tetrahydro-4H~ pyrido |

1,2-a]lpyrimdin-9-yl)- N
9- [[(auﬁ&hyianﬁﬂd)mﬁoh  €B R B EindH] e (4- fluorobenzyl) 3-hydroxy-4-0x0-6,7,8,9-

tetfaﬁ%%ﬂ%% Pnz l r)eé%é%}gg’?a)%ﬂ?’no }-4-0x0-6,7,8,9

NI- -e{t g@f{ﬂé{fr%g r??b%ﬂog%l%%) 1391¥ £1§§%yérﬁo>ﬁ%% %2%" AT pyridof1,2- .
a]Pyyn@dlhﬁd}’l ORI M2 HiRdirigethyde rtﬁétanaﬁq&dr 0-4H pyri do [
1,2-a]pyrimdin-9-yl)- NN N-trlrrethylethanedlamde

Ioro 4- meth benzyl ) am no] car bonyl
(+)- ﬁéﬁﬂ% f[%segobén Fgna]-garlopny, ér?*&ﬁ%l’?%*%%o %W»%@trphydro 4H-.
pyrido[ 2.2a]| pyt{rhidirt 519N ¥ N2, ML -tim&hylefhan@diMtidet hanedi ami de;
N-(2-{ [(3-chorobenzyl)am no] car bonyl
}- 3- hydr oxy-4-oxo-6, 7, 8, 9-t et rahydr o- 4H pyri do[ 1, 2-

()- I\bﬂ‘lpﬁlmmbmzyl-)@—lyj'@rew N{nm'thyﬂ[l(mmyhylfm}h)anﬁgﬂ]aﬁmd¢ 4-03306,7,8,9-

tetrah\%c{ré H#ﬁ{cf%gm n dl];;édj{?oxo gEtQPW . 1-di oxi do- 1

tetrahydro- 4H pyrl do [ 1,2-a] pyrl m di ne- 2- car boxami de;
N-(24 {4~ filu&r% 1 n{e{r&iﬁdnyﬁyaanﬁo]ﬁ%tm}l@@n?w& @n-e%-%af oM ahydro-4H-

pync@frz s dHT%Q’pmﬁw t@“?ﬁ?‘)%te&lgﬂg I\Pider i et hyl et hanedi

am de; - 49 WO 2004/ 058757 PCT/ GB2003/ 005543

N—(Z({Tg—%lgrg) 4{ %T}égr[ygl?e%gfli :13 gl)ﬁy% ?y(% - -oxX 6,7];8 9-tetrahydro-4H-

pyrido[1,2- a]pyrlmldln 9- -yD)-N,N, N' tnmethylethanedmrmde

N-(2-{[(3-chlorobenzyl)amino]carbonyl }-3-hydroxy-4-0x0-6,7,8,9-tetrahydro-4H-pyrido[1,2-
a]pyrimidin-9-yl)-N,N',N'-trimethylethanediamide;

N-(4-fluorobenzyl)-3-hydroxy-9-(6-methyl-1,1-dioxido-1,2,6-thiadiazinan-2-yl)-4-0x0-6,7,8,9-
tetrahydro-4H-pyrido[1,2-a]pyrimidine-2-carboxamide;

(-)-N-(2-{[(4-fluoro-3-methylbenzyl)amino]carbonyl }-3-hydroxy-4-0x0-6,7 ,8,9-tetrahydro-4H-
pyrido[1,2-a]pyrimidin-9-y1)-N,N',N"-trimethylethanediamide;
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6,7,8,9-tetrahydro-4H pyri do[ 1, 2-a] pyri m di ne- 2- car box

amde; 5
wWOR{o4/058780r obenzyl ) - 3- hydr oxy- 9- [ net hyl (pyr r ol PAT/GB100$I005543

sul fonyl ) am no] - 4- oxo-6, 7, 8, 9- tetrahydro-4H pyrido[

1, 2-a] pyri m di ne-2-car boxam de;

9-[ (azetidin-1-ylsul fonyl) (nmethyl)am no]-N(4-fl uorobe

nzyI ) - 3- hydr oxy- 4- oxo- 6, 7, 8, 9- tetrahydro-4H pyrido [

2-a] pyri m di ne-2-carboxam de; 10
( )-N-(4-fl uorobenzyl) 3- hydroxy 9- [ met hyl (nor phol i n-4
| sul fonyl ) am no] - 4- oxo- 6, 7,
(+)-NeltrpyeheazyiM3gydiory-9-(Grmethy]- wrdlmldpﬁez O-thiadipgRam? g&)-4-oxo-
67,8, 9)tetM érotm%ﬁb&?%ﬁayénﬁwé Q’&Xrb%xhﬂﬁeh)" (mor phol i n-4
-yl sul fonyl ) am no] - 4-'0xo-6, 7, 8,
tetrahydro-4H pyrido [ 1, 2-4a] pyrl m d| ne- 2- car boxam de;

N-(4- ﬂmoﬁbe@gmh}y&oxy—a -[mleﬁltyl(ﬁ%()ﬂc)ln-(lfsﬂidéﬁd?}/l)gmnﬁph 0x0-6,7,8,9-
uokr X0- ,
tetrathggr& %ﬁ Arad j&r:ezn@g?'%‘yd[m%gﬁa%}é PP di ne- 2- car boxani de;

20 (-)-9-[ { [(dinethylam no)sul fonyl] acetyl }

9- [(%zl%g&l'ﬁyi }gﬁﬂf&gh)g%&gngﬂh% g&&’a%{@gﬁZal\figgr&zy-4-oxo-6,7,8,9-
tetrai}ytéﬂaﬁl%wﬁl%[é&ﬁpmr@@@o&ﬁm pgeamide;
(-)-N-(4-fluorobenzyl)-3- hydroxy 9-{ net hyl

(-)—I‘%%}ﬂggt 'B{é%{;’y )pﬁ—i;&&r{}x& [ﬁ#l}y nﬁ/ol 4 r}qsuq1(%0337_1)‘;rﬁrncl)r)l((%:4—oxo-6,7,8,9-

tetrahy@-osdlppyiido[di2repRimalitee3-anibdeimids;

(+)-N-(4-fluorobenzyl)-3- hydroxy 9-f

net hyl [ (4- met hyl pi per azi n- )sul fonyl] am no
(N4 Heisbes )3yt ey manti i fragifonyl aming]-4-oxo-6,7,8.9-
tetrail\iefé’rbﬂﬂm}ﬂ&h&@ g 'Z%P%irﬁﬁl‘i&%@ﬁ*ogﬁannde

4-f | uor obenzy 3- hydroxy-9

nmet hyl [ (4- et hyl pi perazi n-1-yl sul fonyl] am no }-4-o0xo

(+)-B(azetidin-1-ylsulfonyl)(methyl)amino]-N-(4- -fluorobenzyl)-3-hydroxy-4-0x0-6,7,8,9-

e e

}- 3- hydr oxy- 4- oxo-4, 6, 7, 8, 9, 10- hexahydr opyri m do[ 1, 2-

Sl LA Dt b s BB 5 e
hydrpew%QX@o@ o EhEirRl kg ﬁH}md@bln%a]pynnndme -2~ carboxamlde ‘
- 3- hydr oxy- 4- oxo-4, 6, 7, 8, 9, 10- hexahydr opyrl m do |

hyl et h
<>-Bil-£f (EomBE DR PPD Bl i B 3 Do omy o) 4-ono-
6,7,8,9-3ettahgldioxgH $yrctel1 2 ﬁp}mrﬁlcﬁnelﬂcafboxarmde
hexahydr opyri m do[ 1, 2- a] azepi n-10-yl)-N, N, N -tri net hy
| et hanedi am de; N-(2-

(+)-N¢(4-=ftuogehenzd)- ﬁéwﬁwm@h ¢thplbidrottbaipipemgin-1-yl)sulfonyl Jamino }-4-0xo-
6.7 §9§§tfﬁh9&1®%f)y86&1@»£§]{;7mﬁuﬁne1@ cafdEXAfadr opyrimdo [

azepi n- 10 t ri met hyl et hanedi ami de;
10 (+) N-(2- {
N-(4- ﬂéorf)begﬁm ﬁhym@;twﬁalmfeml[pamfﬂga pérbﬁﬁylgyl)sulfonyl]aémn?} -4-0%o0-
o) ex_ ahydropyrim do
6,7 é19 getga?xygr?e Rylié%f&)aﬁwrﬁﬂd% ?Ic thanedl am de;
(-)-N-(2-{ [(4-fluoro-3-nethyl benzyl)am noj] car bonyl
N-(2{ [P2-PMEF B8Ny i) arBonti B3 Dy dflxy-4-0x0-4,6,7,8,9,10-hexahydropyrimido[ 1,2-

aJazepin-10-yl)-N,N',N'-trimethylethanediamide;
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35

hexahydr opyri m do

[1,2-a]lazepin-10-yl)-N, N, N -trinmethyl et hanedi am de;
wazooog2s{ [ (4-fl uorobenzyl)am no] car bonyl PCT/GB2003/005543

} - 3- hydr oxy- 8, 8-di net hyl - 4- oxo- 6, 7, 8, 9-t et rahydr o- 4H

pyrido [ 1,2-3a]

pyrimdin-9-yl)-N, N, N-trinethyl ethanedi am de; 6. A

compound according to claimb5, or a pharnaceutically

acceptable salt 20 thereof, selected fromthe group

ONFROL LeHLSED _zxg%\ﬁﬁ.l%g)c{axbo IR 4:0x0.4.6.7.8.9,10-

enzy
hexq[hygrqpyﬁm«g[m ada@@pm K- y ,,QT metnmhﬂhtwmwmdm do [
2-a] azepin-10-yl)-N, N, N -trinethyl ethanedi am de;

<+>P{2 ol b b bemreienbon ki gt sy 65 A oy 4.

hex @y@ropySmidd}l 91a}&epﬁhek(ﬁfﬂlyiNNQNr-trfﬂl&EyIEthin&zal]ude
azepin-10-yl)-N, N , N -tri net hyl et hanedi am de;

(-)-N-(2-{
N-(3-( 44-Fluoor-3-nBtimsbdnyyDening] agrwingid} 3 hycbonyﬂ}ox:e-m@,arfﬁcﬁcw4-

hexé(*fz‘/fm%xﬁ’i%dﬁ R R SO R Falaices

N- (4-fluorobenzyl)-3 -hydroxy-9- { nethyl
(+)- N((% {r[@mnwralao@émgdb%n %l)al’ﬂﬂl S atb bRy 3 hyARd x4 -bx0-4;60%8:9,10-

hex ygrog]yﬂw%d ghaﬁ%zreglng Q& -tnmethylethanedlamlde

(+)-N-(4-fluorobenzyl)- 3- hydroxy 9- { net hyI

AP L e
hexabyitep@yrimidsi 1 @@]@Z@Dmfbliﬁl NNPN,‘FVrm

N-(4-fl uorobenzyl)-3-hydroxy-9-1 net hyI

% 4 net h Ipi erazin-| -yl sulfonyl ani no
N-~( [ﬁ4—§lugr YA ca_qbp oxy— ,8- d1methyl—4 oxo 6 7 8,9-tetrahydro-4H-

pyrido[2;224]pysfimidialiong)y-&; Mw-hﬁmaﬂilyléﬁmanédl%l(c% {
[ (4-fluorobenzyl)am no] car bonyl

}- 3- hydr oxy- 8, 8-di net hyl - 4- oxo-6, 7, 8, 9-t et rahydr o- 4H
pyri do[ 6. A compound according to claim 5, or a pharmaceutically acceptable salt

2- i din- t thyl eth di d
thergyf %@f"%ﬁifa&’?ﬁtﬁf%@ﬂnsl%%%] carbony! oo Amee
- 3- hydr oxy- 4- oxo-4, 6, 7, 8, 9, 10- hexahydropyrimdo [ 1, 2-

N-(2] R4 2Rbf5-3 PnethyibdNz ) axh{nojdaw&w}yé ﬁﬂrcﬁ@ﬁf«dlox%m 6,9%.9, 18

hex 4Ry GRS iafséz%gﬁa" AR s o |

1,2-a] azepin-10-yl)- N N , N -trinethyl et hanedi am de;

(+)- -(é'\{;@Zﬂuéro[a(mg{hgfﬁgﬁ%v?)%ﬂé@)c%ﬁ‘oaﬁ AR 4-0x0-4,67,8.9,10-
hexdhyecpydmidof t 2ralarepin; 1-4l)-a% MpNhtribgethylythapadianhide;t r i et hy
| et hanedi am de; 7. A pharmaceutical conpositi on

conprising a therapeutically effective anoun
()N MH&#@O&%&@MM@@V@DWO&@%M JoB-Rydaoxy- 4rca<os4 68r8 %10-
hex@yafoppaaidd] ¢ ald]yzepRCEPYIN &' Nsainkethflethamddiangiag, a

phar maceutical ly acceptable carrier. 20
(-)-N-(4-fluorobenzyl)-3-hydroxy-9-{methyl[(4-methylpiperazin-1-yl)sulfonyl Jamino } -4-oxo-
6,7,8,9-tetrahydro-4H-pyrido[1,2-alpyrimidine-2-carboxamide;

(+)-N-(4-fluorobenzyl)-3-hydroxy-9-{ methyl[ (4-methylpiperazin-1-yl)sulfonyl]amino }-4-oxo-
6,7,8,9-tetrahydro-4H-pyrido[1,2-a]pyrimidine-2-carboxamide;
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8. Use of a conpound according to any one of clains 1
to 6, or a pharmaceutically acceptable salt thereof,

WO or04/0s8T5Di ting HIV integrase in a subject in PEBEB2003/005543
thereof. 9. A conpound according to any one of clains
1to 6, or a pharmaceutically 25 acceptable salt
thereof, for use in the preparation of a medicanent
for inhibiting HV integrase in a subject in need
thereof. 10. A conpound according to any one of clains
1to 6, or a pharmaceutically acceptable salt

ereof, for use in the preparation of a nedi canent

N-(%-E]Poiﬂ%swiﬁﬁégrew?r{élaﬁthyib(43fe§thyip%fqzahlﬂpswllfowaanmm}-ét-oxo-

6,7,peerattydng4Hipyeidb 1Y aPpyridgliay 2 0abdiemdset of AIDS in
a subject in need thereof. -52

N-(2-{[(4-fluorobenzyl)amino]carbonyl }-3-hydroxy-8,8-dimethyl-4-0x0-6,7,8,9-tetrahydro-4 H-

pyrido[1,2-a]pyrimidin-9-yl)-N,N',N'-trimethylethanediamide.

N-(2-{[(4-fluorobenzyl)amino]carbonyl }-3 -hydroxy-4-0x0-4,6,7,8,9,10-hexahydropyrimido[1,2-
aJazepin-10-y1)-N,N',N'-trimethylethanediamide;

(-)N-(2-{[(4-fluorobenzyl)amino]carbonyl }-3-hydroxy-4-ox0-4,6,7,8,9,10-
hexahydropyrimido[1,2-a]azepin-10-y1)-N,N',N'-trimethylethanediamide;

(+)N-(2-{[(4-fluorobenzyl)amino]carbonyl }-3-hydroxy-4-o0x0-4,6,7,8,9,10-
hexahydropyrimido[1,2-a]azepin-10-y1)-N,N',N'-trimethylethanediamide;

7. A pharmaceutical composition comprising a therapeutically effective
amount of a compound according to any one of claims 1 to 6, or a pharmaceutically acceptable

salt thereof, and a pharmaceutically acceptable carrier.

8. Use of a compound according to any one of claims 1 to 6, or a
pharmaceutically acceptable salt thereof, for inhibiting HIV integrase in a subject in need thereof.

9. A compound according to any one of claims 1 to 6, or a pharmaceutically
acceptable salt thereof, for use in the preparation of a medicament for inhibiting HIV integrase in.
a subject in need thereof.

10. A compound according to any one of claims 1 to 6, or a pharmaceutically
acceptable salt thereof, for use in the preparation of a medicament for preventing or treating
infection by HIV or for preventing, treating or delaying the onset of AIDS in a subject in need
thereof.
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