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5- hydr oxy- 6- oxo- 1, 6-di hydropyri m di ne-4-car boxam des and pharmnmaceutically
acceptable salts thereof, their synthesis, and their use as inhibitors of
the HTV integrase enzyne. The conpounds and pharmaceutically acceptable
salts thereof of the present invention are 10 useful for preventing or
treating infection by H'V and for treating or delaying the onset of AlDS.
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defici ency sQREIYENTHGIRSPEand degeneration of the central and peripheral

nervous system This virus was previously known as LAV, HTLV-I11, or ARV.
A common feature of retrovirus replication is the insertion by

viral | y- éhcodéd} RFIHRIIVENTIOBVi ral DNA into the 20 host cell genone, a
required step in HV repd presdnt @ivehflorid daactdd ko Npabstetura d-hydengas-bre-d cel | s.
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pr ocess, 1¢ epadefulfgrprivesitiog of treating infestion BintI)apd fordieativg acédning ©Bed by

cel lul ar enzyfmsor Aisd eoti de sequencing of HIV shows the presence of a pol
gene in one open reading frame [Ratner, L. et al., Nature, 313,

277(1985)]. Am no acid sequence honol ogy provides evidence that the pol
sequence encBAEXGROEMNER OFOTHEANYVENTIOase, i ntegrase and an H 'V protease
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degeneration of the central and peripheral nervous system. This virus was
previously known as LAV, HTLV-III, or ARV. A common feature of retrovirus
replication is the insertion by virally-encoded integrase of proviral DNA into the
20  host cell genome, a required step in HIV replication in human T-lymphoid and
monocytoid cells. Integration is believed to be mediated by integrase in three
steps: assembly of a stable nucleoprotein complex with viral DNA sequences;
cleavage of two nucleotides from the 3’ termini of the linear proviral DNA;
covalent joining of the recessed 3’ OH termini of the proviral DNA at a staggered
25  cut made at the host target site. The fourth step in the process, repair synthesis of
the resultant gap, may be accomplished by cellular enzymes.
Nucleotide sequencing of HIV shows the presence of a pol gene in
one open reading frame [Ratner, L. et al., Nature, 313, 277(1985)]. Amino acid
sequence homology provides evidence that the pol sequence encodes reverse
30 transcriptase, integrase and an HIV protease [Toh, H. et al., EMBO J. 4, 1267 ~
(1985); Power, MLD. et al., Science, 231, 1567 (1986); Pearl, L.H. et al., Nature,
329, 351 (1987)]. All three enzymes have been shown to be essential for the
replication of HIV.
It is known that some antiviral compounds which act as inhibitors
35 of HIV replication are effective agents in the treatment of AIDS and similar
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-1 WD 03/ 035077 PCT/ GB02/ 04753 diseases, including reverse transcriptase

i nhi bitors such as azidothym di ne (AZT) and efavirenz and protease

i nhbi t or swewa/e3z37 i ndi navir and nel finavir. The conpound®CoiGRIRI0$753
invention are inhibitors of HV integrase and inhibitors of HYV
replication. The inhibition of integrase in vitro and H 'V replication in
cells is a5 direct result of inhibiting the strand transfer reaction

catal yzed by the reconbinant integrase in vitroin HYV infected cells. The
particul ar advantage of the present invention is highly specific

I nhi bi tion olisthdds,iintleding seveasedradsdriptasp inhibitore such BldkdaRY OB KEZTNVENTI ON
10 The present one

car boxam desIgl drﬁfeaglga{i &ﬁtﬁﬁ&gge 13}%1?0% #Lﬁp QQYI‘ﬁtlIhany ?ﬁ (k)/{r%r| 0 QHI Vv

i ntegrase, t hempwmis@iﬁthls)mvontmrnarémhl@tprbyf mlnt@ﬂésetﬁﬂ@aﬂhibﬁﬁrs@f HI¥if ecti on
by HV and i 'i‘eﬁh%?tlorpr’ﬁiéQHBi'bﬁfbn dftiRREE Hn, v1@@%cﬂﬁt@¥eﬂli%aﬁ&?m%&ﬁﬁs HOf AIDS

and/ or ARC elt ounds or their pharnaceuyti acce tabl e salts
or hydratés @%ﬁ@ﬁe%‘ﬁﬁfé’bl?lpléltné)the ﬁtgang,traa%ferpqngt% YZE SLPPPAH

i ngr edi fent S, iNbghdean vaio HOHIV feasdidlial Taa pudtictlar arlvlaﬁtagHbf/tmlpB@eﬁntl viral s,
anti-infectives, ant | Nbr e

particul arly] m@ﬂ@%éﬂ? SP‘QT‘E\%%@%% MG lélgez%racsSr?‘B%m rgﬁ%qgg%m a (1): 0
R2.OH NI RBRLNNR4E O(l); 20 vvhereln R is (1) -H (2) -Cl-6 alkyl
which is opt| leegqa fdiyone or nmore 25 substituents (e.g.,
optional | WA%% gﬁﬁor to or 1to4, or 1 to 3, or 1 or 2
substitué ts or is optlihemamseyt irpeNion ibdiractastedyvel AR Ky PO 5

i ndgpendent | albBkaaREs. TREe go%li’n@a@lus@flﬂhﬁﬁﬂe,m@@ﬂi@i o@mlvah@‘f;iakaf, lthe
N?(Ra)O) E(a 0 Cg&%gméqu 1h§q%%r§g§ \ 2t_h|é|(tr|§gtlr:\1>1be)nt of i_n%t_ic?% B}(I:%I@' a%ldlix HeN( RaRb) ,

prevention, treatment, and delay in the onset of AIDS and/or ARC, either as

compounds or their pharmaceutically acceptable salts or hydrates (when appropriate),
15  or as pharmaceutical composition ingredients, whether or not in combination with
other HIV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or

vaccines. More particularly, the present invention includes a compound of Formula

@:
R2 o OH
AN N l lﬁg
R /k\N N. e
O m;

20  wherein

Rlis
O -H
2) -C1-6 alkyl, which is optionally substituted with one or more
25 substituents (e.g., optionally from 1 to 6, 0or 1to5,0r 1to4,0or1to 3,

or 1 or 2 substituents; or is optionally mono-substituted) each of which
is independently halogen, -OH, -CN, -O-Cj]¢ alkyl, -O-C1-6
haloalkyl, -C(=O)R2, -CO2R2, -SRa, -S(=0)R3, -N(RaRD),
-C(=0)-Co-6 alkyl-N(RaRb), N(R2)-C(=0)-Co.6 alkyl-N(RDPRC),

.



WD 03/ 035077 PCT/ GB02/ 04753 -SO2Ra, -N(Ra) SO2Rb, - SO2N( RaRb),
-N(Ra)-C(=ORb, NRb NNRI a RRc, or -N(R)C(=0C(=O N(RaRb), (3)
-Rk, (4) wGb3B3alkyl - Rk, wherein: 5 (i) the alkyl is opti @caldBo2euisstituted
with one or nore substituents(e.g., optionally froml1l to 6, or 1 to 5, or
1to4, or 1l to 3, or 1 or 2 substituents; or is optionally

nono- substituted) each of which is independently hal ogen, -OH, -CN,
-O-Cl-6 alkyl, -OCl-6 haloal kyl, -N(RaRb), -N(Ra) CO2Rb, 10
-N(Ra) C(=O -CO-6 al kyl -N(RobRC), or -N(Ra)-C2-6 alkyl-OH wth the proviso
that the -OH is not attS@jrd -NR2)BERErSOPNRERDR -NER@aD)RNd (ii) the

al kyl is optionally nono- s gltuted wth -Rs, -C1-6 al kyl - Rs

-N(Ra)-C(=0) -CO 6 al kyl - Rg)-CO-6 alkyl-Rs, 15 -0 C0-6 al kyl-Rs, or
-N(Ra) - ¢(=0O) - CO- 6 al kyl™ eIReun Rs is (a) aryl which is optionally
substituted with one or psubstituents (e.g., optionally from1l to 5,
or 1to 4, or 1to 3, 1 dR°2 S UPN(REYEEPDCED)N®aRP),i onal | 'y

nono- subst i t ut ed) %a(égatglp of which is independently hal ogen, -OH, -Cl-6
al kyl, -C1-6 al kg/?l Cl-6 hal oal kyl, -OCl-6 al kyl, -OCl-6 hal oal kyl,
met hyI enedi oxy at (‘Hche&l-éaﬂlwdr%d}’vh@l’ém carbon atons, or aryl; (b) a 4- to

g membergd sat urat ed teral%va1@9%5ﬂtﬁga1ga{&%%mdn%trgsgé%émsg 4 heteroat oms

i ndependent |y sel ect ed 5 from e saturated
heterocyclic ring is optiofaistijiesisfess.i enitosellyirem lowee, oF 1 ivdordupds pt Lient s

(ebg , optionally from1 t lﬂ? %,0rQlord shgstﬁuerﬁ’sf of id &ptibnal®f mbnéd- @%t?sut@éd)l or 2
"ndependent 1y hal ogen. - CL. 64y ?chs%in%PslroLenﬁ%%i‘éQn=c§f%‘@8 4P k1
-O-Cl-6 al kyl, -OCl-6 hal oalkigl I—Q G 1C6 happkkyl, -N(RaRb) -N(R2)CO2RDb,

10 -N(R2)C(=0)-C-6 alkyl-N(RPRC), or -N(Ra)-C2.¢ alkyl-OH
with the proviso that the -OH is not attached to the carbon
alpha to N(R2); and

(i)  the alkyl is optionally mono-substituted with -RS, -C1.6
alkyl-RS, -N(R2)-C(=0)-Cp-6 alkyl-R8, -N(R2)-C(.¢ alkyl-RS,

15 -0-Cg-6 alkyl-RS, or -N(R)-C(=0)-C(-¢ alkyl-RS; wherein RS
is

(a) aryl which is optionally substituted with one or
more substituents (e.g., optionally from 1 to 5,0or1to 4, or 1 to
3, or 1 or 2 substituents; or is optionally mono-substituted) each

20 of which is independently halogen, -OH, -C1-6 alkyl, -C1-6
alkyl-OR2, -C1.¢ haloalkyl, -O-C1-6 alkyl, -O-Cj -6 haloalkyl,
methylenedioxy attached to two adjacent carbon atoms, or aryl;

(b) a 4- to 8- membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected

25 from N, O and S; wherein the saturated heterocyclic ring is
optionally substituted with one or more substituents (e.g.,
optionally from 1to 6,or 1 to 5,or 1 to4,0or 1to3,or 1 or 2
substituents; or is optionally mono-substituted) each of which
is independently halogen, -C1-6 alkyl, -C1-6 alkyl-ORa, -C1_¢

30 haloalkyl, -O-C1-¢ alkyl, -O-C1-¢ haloalkyl, -C(=O)Ra,
-CO2R2, -C(=0)-C-6 alkyl-N(RaRb), -SO2R3, oxo, aryl, or
-C1-6 alkyl-aryl; or
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-CR2Ra, -C(=0-CO 6 al kyl -N(RaRb), -SO2Ra, oxo, aryl, or -C 1-6
al kyl -aryl; or -3 WO 03/035077 PCT/ @02/ 04753 (c) a 5- to 7-nenbered
het er oar owato3m3307ng containing from1 to 4 heteroatons i n®¢eparinyisy
selected fromN, 0 and S; wherein the heteroaromatic ring is optionally
substituted with one or nore substituents (e.g., optionally 1 to 55, or 1
to 4, or 1 to 3, or 1 or 2 substituents; or is optionally
nono- substituted) each of which is independently hal ogen, -Cl-6 alkyl,
-Cl-6 al kyl-ORa, -Cl-6 haloalkyl, -OCl-6 alkyl, -OCl-6 haloal kyl, oxo,
or aryl; (5) -C0-6 al kyl-0O C0-6 &Dkyl aBkto thefdpred@@tegoapiagtic 1${g) n- CO- 6
kvl R (D SO CL 6l koBling i 1 Fhe@rabdin pibEhabng ke (9)
-0-C1-6 al kyl - S(O) nRK, (10)£9noo-%]g§ftf§%fl-N Ra RO I (I%‘) T%S-e ©
al kyl - N(Ra) - C1- 6 al kyl - Rk, fremdY, O@pd §: wheigin the Refpraaioneatic) iag is epgionally 1 3)
C0-6 a1 Kyl - N Ray (=0 00 6 S Ry e 3 b 6 A AR &0 b 00 6
-C0-6 al kyl -N(Ra) C(=0O) - C0-6_al kyl - Rk, -C0: 6. al kyl - N(Ra) C(.=O) -
al kyl -Rk,gl or (17) -C0-6 al ﬁwfﬁ!\!(’ﬁa)’t% %agiﬁf%é“bﬂﬁu?@%ﬁ@@fl whi ch
is optionally substituted wirboho-golstioutedimaeh sinvhich tisimdeendently. halogept i onal | y
from1l to 6, or 1to5, or lofgafe 1,261 % 41Ry1%0R8-C]_Phalcal begj.chyeksy; or is
egch of which i (1)

25 optionally nono-substituted s independently
hal ogen, (2) -OH, (3) -CN, -@4)1-6 bplealkyl, gxeor ar¥8o (5) - O C1- 6 hal oal kyl ,
(6) -A=ORa, (5)  -Co-6 alkyl-O-Co-g alkyl-RK,

10 6)  -Co-6 alkyl-S(O)p-Cop-6 alkyl-RK,
(7)  -O-Ci-6 alkyl-ORK,
(8)  -O-Ci-6 alkyl-O-Ci.6 alkyl-RK,
(9)  -0-C1-6 alkyl-S(O)pRK,
(10) -Cp-6 alkyl-N(Ra)-RK,
15 (11) -Cg-6 alkyl-N(Ra)-C1.6 alkyl-RK,
(12) -Cp-6 alkyl-N(R®)-C1.6 alkyl-ORK,
(13)  -Co-6 alkyl-C(=0)-RK,
(14) -Cp-6 alkyl-C(=0)N(R®)-Co.¢ alkyl-R,
(15) -Co-6 alkyl-N(Ra)C(=0)-C(-g alkyl-RX,
20 (16) -Cp-6 alkyl-N(R2)C(=0)-0-Cq.¢ alkyl-RK, or
(17) -Cp-6 alkyl-N(R2)C(=0)C(=O)RK;

R2 is -C1.6 alkyl which is optionally substituted with one or more substituents (e.g.,

optionally from 1to 6, 0r 1to 5,0r 1 to4, or 1 to 3, or 1 or 2 substituents; or is
25  optionally mono-substituted) each of which is independently
)] halogen,

(2) -OH,
(3> -CN,
@) -0-C1-6 alkyl,
30 (5)  -O-Cj.g haloalkyl,
6) -C(=O)Ra,
(7)  -CO2R3,
(8  -SRa,
(9)  -S(=O)Ra,
35 (10) -N(RaRb),



(7) -C2Ra, (8) -SRa, (9) -S(=ORa, 35 (10) -N(RaRb), -4 WO 03/035077
PCT/ GB02/ 04753 (11) -C(=O N(RaRb), (12) -N(Ra)-Q=0)-Cl-6 al kyl -N(RbRc),
(13) - SOARA,03015y7 - N(Ra) SO2Rb, 5 (15) -S2N(RaRb), (16) PCR(BRACHERD) =0,
(17) -C3-8 cycloalkyl, (18) aryl, wherein the aryl is optionally
substituted with one or nore substituents (e.g., optionally from1l to 5,
or 1to4, or 1 to 3, or 1'or 10 2 substituents; or is optionally

nono- substituted) each of which is independently hal ogen, -Cl-6 al kyl,
-Cl-6 haloal kyl, -OCl-6 alkyl, -OCl-6 haloal kyl, -C0-6 al kyl-N(RaRb), or
-Cl1-6 al kyl subs(il} ut €d-@)N(RaRD- or 6-nenbered saturated heterocyclic

ring containing m ke a5k E qmq@ endently selected fromN, 15
O and S; wherein {128 sé\{dl}r%ltééﬁgtﬁ'g’f%l)c@cl C r?’ng is o%ti onal Iy substituted
with from1 to 3 @8bsti% s each of which is independently -Cl-6 alkyl,
oxo, or a 5- or 6qApmheyRre)JrpiRy, 0aromatic ring containing from1l to 4

het er oat ons | ndependent | | ected fromN, 0 and S; 20 or (19) a 5- to

8- menber ed m)nocy@B}c ﬁd <§€§§1’e which is saturated or unsaturated and
\(,:\gnt ains from1l tqef heyRapa(RbEo ndependently selected fromN O and S

erein the heterawclﬁlg 0 tlngf))aally substituted with one or nore

substituents (e.g.,’ opt 3oh &Y ?/a obml to 256, or 1 to 5 or 1to 4, or 1
to 3, or 1 or 2 suByptiiryenhsicintheiasyl iopitionaly kybstimmat witlhshé diuhet) each of

which is independently -Cl-6. alkyl -0 Cl- I r
naphthyl;: R3 is -H or - st_l_jl‘l(\)s?%qeﬁl;ﬁk(gg op%na]ﬂye}r&n lﬂb 5, & Pro AE %?T% 3, &1 or
10 2 substituents; or is optionally mono-substituted) each of which is

independently halogen, -C1.¢ alkyl, -C1-6 haloalkyl, -O-C1-6

alkyl, -O-C1-6 haloalkyl, -Cp-6 alkyl-N(RaRDb), or -C1-¢ alkyl

substituted with a 5- or 6-membered saturated heterocyclic ring

containing from 1 to 4 heteroatoms independently selected from N,
15 O and S;

wherein the saturated heterocyclic ring is optionally substituted

with from 1 to 3 substituents each of which is independently -C1-6

alkyl, oxo, or a 5- or 6-membered heteroaromatic ring containing

from 1 to 4 heteroatoms independently selected from N, O and S;
20 or

(19) a5-to 8-membered monocyclic heterocycle which is saturated

or unsaturated and contains from 1 to 4 heteroatoms independently

selected from N, O and S; wherein the heterocycle is optionally

substituted with one or more substituents (e.g., optionally from 1 to

25 6,0r 1to5,or1to4,or1to3,orl or 2 substituents; or is
optionally mono-substituted) each of which is independently -C1.6

alkyl, -O-C1-6 alkyl, oxo, phenyl, or naphthyl;

R3is -H or -C]-¢ alkyl;
30
R4 is
1
2) C1-6 alkyl which is optionally substituted with one or more

substituents (e.g., optionally from 1 to 6, 0r 1to 5,or 1to4, or 1to 3,

-5



30 R4 is (1) H (2) Ci1-6 alkyl which is optionally substituted with one or
nore substituents (e.g., optionally froml to 6, or 1 to 5 or 1to 4, or
1 to 3, WO WBO3Z 035077 PCT/ GB02/ 04753 or 1 or 2 substi POFMGB2/0@153i1 S
optionally nono-substituted) each of which is independently hal ogen, -OH,
O Cl-6 al kyl, -0-Cl1-6 haloal kyl, -NO2, -N(RaRb), -C(=0O Ra, -CO2Ra, - SRa,
-S(=O Ra, -S02Ra, or -N(Ra)CO2Rb, 5 (3) Ci1-6 alkyl which is optionally
substituted with one or nore substituents (e.g., optionally from1l to 6,
or 1to5 or 1to4, or 1to 3, or 1 or 2 substituents; or is optionally
nmono- substi t ut ed) eachoot onRisdistitiests; ndis peticdeailyl potvasubgitied) Gdh af whiBhCl - 4

ndependent |y 10 (1) Ca g e e O B R eyl ¢
car bgcycl e cg'nsi sting -@ﬁoa, %ﬁ%ﬁ?be ‘&"‘E@R(af ‘Lé%ﬁg ’os%éé@ﬁ?m%@qﬂéym y( iv) a
5- or 6-nembered sat ur a¥@h)@epRbocyclic ring 15 containing from1 to 4
et or oar ot i ¢ 11 cotizh ARG b Spul s ReflRadigtde fampenaent 1y
sel ected fromN, 0 angubStitehts2€.g(, vpiiomll§-fromi 1106 @miersedr 1 us4drhiteBel i c
from N 0 and S wher oph! 8t 2 pislifoctis 8L 8 BRI O REERN o™ TS o
al kynyl optional | y subitipgeneadengiythalogey,-OH, pg Q-6y-acdkd. angdovhigh sy
optional Iy substitut eds%ﬁﬂ.s{i 1 With 1 ok Dsu tiﬂlenés( dach f (i@ds Md%ﬁ{éﬂdieﬁtly:
car bocyci& consisting of a Snze&%_sr (I:}ngoa ﬁjyie to a
()  aryl,
(ﬁi) a fused bicyclic carbocycle consisting of a benzene ring
fused to a C5-7 cycloalkyl,
(iv)  a5- or 6-membered saturated heterocyclic ring
15 containing from 1 to 4 heteroatoms independently
selected from N, O and S,
) a 5- or 6-membered heteroaromatic ring containing
from 1 to 4 heteroatoms independently selected from N,
Oand S, or
20 (vi)  a9-or 10-membered fused bicyclic heterocycle
containing from 1 to 4 heteroatoms independently
selected from N, O and S, wherein at least one of the
rings is aromatic,
4 C2-5 alkynyl optionally substituted with aryl,
25 5) C3.g cycloalkyl optionally substituted with aryl,
(6)  aryl,
(7 a fused bicyclic carbocycle consisting of a benzene ring fused to a
Cs-7 cycloalkyl,
8) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4
30 heteroatoms independently selected from N, O and S,
9 a 5- or 6-membered heteroaromatic ring containing from 1 to 4
heteroatoms independently selected from N, O and S, or
(10) a9- or 10-membered fused bicyclic heterocycle containing from 1 to 4
heteroatoms independently selected from N, O and S, wherein at least
35 A one of the rings is aromatic;
-6 -



C5-7 cycloal kyl, (8) a 5- or 6-nmenbered saturated heterocyclic ring
containing from1l1l to 4 30 heteroatons independently selected fromN, 0 and
S, (9) a woosn3dInenbered heteroaromatic ring containing PCoGEI200754

het er oat ons i ndependently selected fromN, 0 and S, or (10) a 9- or

10- menber ed fused bicyclic heterocycle containing from1l to 4 heteroatons
i ndependently selected fromN, 0 and S, wherein at |l east 35 one of the
rings is aromatic; -6 WD 03/035077 PCT/ GB02/ 04753 wherein each aryl in
(3)(ii) or the aryl (4), (5) or (6) or each fused <carbocycle in (3)(iii)
or the fused carboderdie in (7) is optionally substituted with one or nore
substituents (e.g., optional 1 , or 1 or
2 substituents; or is opti oneg%/l}&&pmé)(h %ht %ﬁt@ St)%r@c’?% é&nﬁlg%dg

i ndependent |y hal ogen, cathqcydm(é)(m)koﬂthe fus@llc%b%R]?Ilﬂ (Rds optonaly haI oal kyl ,
-0 Cl- 6 al kyI - O Cl-6 sﬁ@ét@tﬁl&:&%tﬁh ong GNmoré\Qﬁ)stltuHﬁtB@) optlcﬁhﬂ? from 1 to 5,
aIkyI g =0 N( % % Ly

SRa - S( =0) R&T 11 4 @‘dzﬁa:“ Of NPF;%)S PSS ILS; SEENKPFQB om0
- N( Ra) C( =O Rb, -N(Ra) @ajzmued)@acm oﬁwwmmﬂep@d@my hadegeh, -OICI-C4-6 alkyl,
al kyl -aryl, -0-aryl, Ky el nber ed

é| d n (?ﬂa o hgfl{ SN idich e(,talkﬁ fb%re%aléal@

het eroaronmatic ri ng cont etero

selected fromN, 0 and-SN; dﬂ@%é‘f(Riag bp@lér?ék}{lsN(Rﬁggh qﬁ ene 15

opt onal Ly from L To 5 CroR t agousr e RE-COMRrOCOIRT 13“”?5‘?}2895390; s

opti onal |1§ nono- subst i tﬁ@gg‘% é@%ﬁ’s&ﬁ% i@zﬁga&&e%@@fﬁw 'Cl-6 al kyl,

-Cl-6 hal oal kyl, -O 01~N(m)mth C(Ep&-a&th(B&]ClQQRb amyb,,-(hm alk@ciiia; 20 each

saturated heter ocycl ic Q%}?%bf'ddﬁéﬁ S wiedSn St N LS gg? n%‘b é)cpycl icring
S ute u

in (8) is optionally su one or nore ens(eg,
optionally from1l to 6hetroatometicGringeontaiting4ronot td4 heteﬁ),atommndepnande’htly

?‘SSZLLES%E Ty hal ogen, S EReerfr O AL bld i b EREAy Bsed By ebfene

ring, and is optlonally substituted with one or more substltuents . 2.,

optionally from 1 to 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is
optionally mono-substituted) each of which is independently -C1-6

alkyl, -C1-6 haloalkyl, -O-C1-¢ alkyl, -O-C1-¢ haloalkyl, oxo, or
-CO2R3;
20 each saturated heterocyclic ring in (3)(iv) or the saturated
heterocyclic ring in (8) is optionally substituted with one or more
substituents (e.g., optionally from 1 to 6,0or 1 to 5, 0or 1to 4, or 1 to 3,
or 1 or 2 substituents; or is optionally mono-substituted) each of which
is independently halogen, -C1.-6 alkyl, -C1-¢ haloalkyl, -O-C1.g alkyl,
25 -0-C1-6 haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic
ring containing from 1 to 4 heteroatoms independently selected from
N, O and S; and
each heteroaromatic ring in (3)(v) or the heteroaromatic ring in
(9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic
30 heterocycle in (10) is optionally substituted with one or more
substituents (e.g., optionally from 1 to 6,0r 1 to 5,0or 1to 4, or 1 to 3,
or 1 or 2 substituents; or is optionally mono-substituted) each of which
is independently halogen, -C1-6 alkyl, -C1-¢ haloalkyl, -O-C1-¢ alkyl,
-O-C1-6 haloalkyl, oxo, aryl, or -C1-¢ alkyl-aryl;
35
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25 - O Cl-6 hal oal kyl, oxo, aryl, or a 5- or 6-nmenbered heteroaromatic ring
containing from1l1l to 4 heteroatons independently selected from N, O and S;
and each wetogssronmatic ring in (3)(v) or the heteroar omaPCt/GBRH4758 (9)
or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic 30
heterocycle in (10) is optionally substituted with one or nore substituents
(e.g., optionally from1 to 6, or 1 to 5 or 1to4, or 1to 3 or 1 or 2
substituents; or is optionally nono-substituted) each of which is

i ndependently hal ogen, -Cl-6 al kyl, -Cl-6 hal oal kyl, -O Cl-6 al kyl,

- O- C1- 6 hal ogt KytrnatiasB, R2kyd R4 @sgetted withah& Ml to ahidh bod® are atidéheddIoa3 2 @H7
PCT/ (B02/ 04753 or. alternatively R3 and R4 together with the Nto which both
are att acheda$asyapalkidavhich goptipapliasubstituisd; i ore 5 Enets sabstiieatsd& t ut ed

with one or Bptichaliyilieini | te6Lsk 1(@-590r1th43,terI‘ta|3lNrf6m‘SLﬂbstitlmeﬁts; @fisl to 5, or
l1to4, orl ) i ;- | i .

nono- subst i tS%tg%%uzg%%%osgl%\slxﬁflcHpggsch}og%%%ﬁagdtekéd-e %?3; G@Qgﬁiﬁg/] %l}oxé)io; 5 each
Ra, Rb, R&, and Rd is independently -H or -Cl-6 alkyl; Rk is carbocycle or

het er _ocycl e, eéﬁﬁ‘ﬁi@iﬂb, Rb?arﬁiqid)fAQM&ép_%n&HntheHer0@3{.%'e@k}ilgs optional ly
substituted wth one or nore substituents (e.g., optionally from1l to 7, or
1to6, or 1 10to 5 or 1to 4, or 1 to 3, or 1 or 2 substituents; or is

optional Iy mpmqs éﬁﬁ&gjciebﬁﬁléier&gf@fé wREreithé BarbScycRAS RRRLGREIYs bfdodaRl 0gen,
(2) -OH (3) -CN, 15 (4) -C1-6 alkyl, which is optionall'y substituted with
one or rore SERFHENSH Y éﬁpge pemgre S”@ﬂ%/t}‘?}ﬁ%\fq'%v ‘?Htiﬁ’ﬁ?l%’ {IBmfaii togh 05 L {05r Ior 1 t o
4, or 1100 fo 5ar 1ltodl o] suBSriltot@ubstit@ents; Sr Gdptionally mon®substtiat)iehel ed)
o o ULy ol o9z, 01 SR o Che allal o
- C(=0) - (CH2) 0- 2N( RBRb) haloggRa) - C(=0) - (CH2) 0- 2N( RbRc), - SO2Ra, - N( Ra) SO2Rb,
-S2N( RaRb), or - M)Ra) ;@‘ﬁl’:\’b) =0,
3> -CN,
15 4) -C1-6 alkyl, which is optionally substituted with one or more
substituents (e.g., optionally from 1to 6, 0r 1 to 5, 0r 1 to 4, or
1to 3, or 1 or 2 substituents; or is optionally mono-substituted)
each of which is independently halogen, -OH, -CN, -O-C1-¢
alkyl, -O-C1-¢ haloalkyl, -C(=0)R2, -CO2R2, -SR3, -S(=0O)R2,
20 ' -N(RaRD), -C(=0)-(CH2)0-2N(RaRb),
N(R®)-C(=0)-(CH2)0-2N(RbRC), -SO2R2, -N(R2)SO2RDb,
-SO2N(R2Rb), or -N(R2)-C(Rb)=0,
5) -0O-C1-6 alkyl, which is optionally substituted with one or more
substituents (e.g., optionally from 1 to 6, or 1 to 5, or 1 to 4, or
25 1to 3, or 1 or 2 substituents; or is optionally mono-substituted)
each of which is independently halogen, -OH, -CN, -O-C1-6
alkyl, -O-C1.-6 haloalkyl, -C(=O)R2, -CO2R2, -SR2, -S(=0)R2,
-N(RaRD), -C(=0)-(CH2)0-2N(R2RD),
N(R2)-C(=0)-(CH2)0-2N(RbRC), -SO2R2, -N(R2)SO2Rb,

30 -SO2N(RaRb), or -N(R2)-C(Rb)=0,
(6) -NOg2,
@) 0Xo0,
(8)  -C(=O)Ra,
9)  -CO2Ra,



(5) -0-C1-6 alkyl, which is optionally substituted with one or nore
substituents (e.g., optionally from1l to 6, or 1 to 5, or 1to 4, or 251
to 3, or wWomB/0&03ubstituents; or is optionally nono-substiPCutGRIp/0e®Eh of
whi ch is independently halogen, -OH, -CN, -Od-6 alkyl, -0-Cl-6
hal oal kyl, -C(=O)Ra, -CQ2Ra, -SRa, -S(=0O Ra, -N(RaRb),

-C(=0 - (CH2)0-2N(RaRb), N(Ra)-C(=0) -(CH2)0-2N(RbRc), -S02Ra, - N(Ra)S02Rb,
30 -S2N(RaRb), or -N(Ra)-C(Rb)=0O, (6) -NX2, (7) oxo, (8) -C(=ORa, (9
-CO2Ra, -8 WD 03/035077 PCT/ @B02/ 04753 (10) -SRa, (11) -S(=ORa, (12)
-N(RaRb), (13) -@Q050 M®RgRb), 5 (14) -C(=0 -Cl-6 al kyl -N(RaRb), (15)
-N(Ra) C(=O Rb, (1 -8%3% a(17) -S2N(RaRb), (18) -N(Ra)S02Rb, 10 (19)
-Rm (20) -Cl1-6 a | - “\kﬁe’rein the ‘al kyl is optionally substituted with
one or nore subst (¥2entN(RARY), , optionally from1l to 6, or 1to5 or 1to

4, or 1 to 3, or 3.1 r 2cal Nt(kﬁ nts; or is optionally nono- substituted)
each of ichis |‘§§epe¢3l t(lF f? ﬁ OH, -CN, 15 -C1-6 hal oal kyl,
-0-C1-6 kyl , -0l 6- a i?la y.-%ﬁ_@i , CO2Ra, -SRa, -S(=0 Ra,

_N(RaRb), - N(Ra) . _NEE3RA0)RDN( Ra) SO2Rb, - SO2N( RaRb) , or
-N(Ra) - O Rb) =Q, (g%éami ~6oal kyl - N(Ra)-C0-6 al kyl -Rm  (22) -C0-6
y -

al kyl -0 C0-6 al k 23) -C0-6 al kyl-S-C0-6 al kyl -Rm
(17)  -SO2N(R@RD),

(18) -N(R2)SO2Rb,
10 (19) -Rm,
(20) -Ci-6 alkyl-Rm, wherein the alkyl is optionally substituted with
one or more substituents (e.g., optionally from 1to 6,0r 1 to 5,
or 1to4,or1to3,orl or 2 substituents; or is optionally mono-
substituted) each of which is independently halogen, -OH, -CN,
15 -C1-6 haloalkyl, -O-C1-¢ alkyl, -O-C1-¢ haloalkyl, -C(=0)Ra,
-CO2R?, -SR3, -S(=0)Ra, -N(RaRb), -N(Ra)CO2Rb, -SO2Ra2,
-N(R2)SO2Rb, -SO2N(R2aRD), or -N(R2)-C(Rb)=0,
(21) -Cp-6 alkyl-N(R23)-Cq_¢ alkyl-Rm,
(22) -Cp-6 alkyl-O-Cq-¢ alkyl-Rm,
20 (23) -Cp-6 alkyl-S-Cq-g alkyl-Rm,
24) -Cp-6 alkyl-C(=0)-C-6 alkyl-Rm,
(25) -C(=0)-0-Cp-6 alkyl-Rm,
(26) -C(=0O)N(R3)-Cg-¢ alkyl-Rm,
27) -NR3C(=0)-Rm,
25 (28) -NR3)C(=0)-C1-6 alkyl-RM, wherein the alkyl is optionally
substituted with one or more substituents (e.g.,
optionally from 1 to 6,or 1 to5,or1to4,or 1 to3,0r 1
or 2 substituents; or is optionally mono-substituted)
each of which is independently halogen, -OH, -CN,
30 -C1-6 haloalkyl, -O-C1 -6 alkyl, -O-C1-6 haloalkyl,
-C(=O)R2, -CO2R2, -SR2, -S(=0)R2, -N(RaRb),
-N(R2)CO2RDb, -SO2R2, -N(R2)SO2Rb, -SO2N(RaRDb),
or -N(Ra)-C(Rb)=0,
(29) -N(R2)-C(=0)-N(RDb)-Cq_¢ alkyl-Rm,

-9-



(24) -C0-6 alkyl-C(=O-C0-6 al kyl-Rm (25) -C(=0)-0 C0-6 al kyl-Rm (26)
-C(=O N(Ra)-CO-6 al kyl-Rm (27) -N(Ra)C(=O-Rm 25 (28) -N(Ra)C(=0) -0 -6
al kyl - Rmwuatvaqaion? t he al kyl is optionally substituted w POTEBRS2047580r €
substituents (e.g., optionally from1 to 6, or 1 to 5 or 1to 4, or 1t
3, or 1 or 2 substituents; or is optionally nono-substituted) each of
whi ch is independently halogen, -OH, -CN, 30 -Cl1-6 hal oal kyl, -OCl-6

al kyl, -OCl-6 haloal kyl, -C(=0O Ra, -CQ2Ra, -SRa, -S(=0 Ra, -NRaRb),

- N(Ra) CO2Rb, -SO02Ra, - N(Ra)SO2Rb, -SozN(RaRb) or -N(Ra)-C(Rb)=0 (29)

mg Sai g(( 3 g(Rb@{)g:OQ\Ij:ab(.yj (=BID-Co$ MIFBN035077 PCT/ GBO2/ 04753  ( 30)
- a a SOZ CO- 6 al kyl -Rm
(32) -C(=0) - Eﬁ %3@3@5%8&’)53%3@2/& ) or 5 ?343/

-¢(=0-C(=O Rm cean oc Yo(©)ia=B5-N®arb), a C3 to C8 rmnocycl ic, saturated
unsat ur at ed ring gyglic ring system or (iii) aC1
to C 16 tricyclic @&chrﬂgv\%gggloﬁkea%h ring in (ii) or (iii) is
i ndependent of or(%sed:@){(t(eO()Rmer ring or rings and each ring is 10
saturated or unsaturated; heterocycle in Rk is (i) a 4- to 8-nenbered,
saturated or unsaturated nonocyclic ring, a 7- to nmber.ed
bi cyclic ri nepregeyeledn Riyis (i) p{G3 19/ 8IRORGCYglC. %@Wf?é &ef %nﬁﬁtegﬁéff@g’ Elf)r?gcﬁyst e
Yger ein eac htora:frgblbycl{clﬂﬂg SYktefn, bt ()111) scqpdeg@@dﬁiybll@ﬁng)gystmemetan tih ot he
ring or rings and each ring turated or unsaturated he  .mpnocycl i
ring, bicycliiRginyGipgr ng’fséﬁ‘ilepﬁ’ﬁd@cnf Pg?/rcff“?%i tPlth%O’g'?"s‘P%?rc‘H?’ﬁsé‘Pa BB E ¢ o
het er oat s shreetied uhssmimatedt O and S and a bal ance of carbon atons; and
wherein any one or nore of the nitrogen and sul fur heteroatons is

optional Iy be oxidized, and any one or nore of the nitrogen heteroatons i

optionally qhmenecyulaﬁdR 20(i) a 4- to 8-membered, saturated or unsaturated monocyclic ring,
(i) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic
ring system; wherein each ring in (ii) or (iii) is independent of or fused to the other
15  ring or rings and each ring is saturated or unsaturated; the monocyclic ring, bicyclic
ring system, or tricyclic ring system contains from 1 to 6 heteroatoms selected from
N, O and S and a balance of carbon atoms; and wherein any one or more of the
nitrogen and sulfur heteroatoms is optionally be oxidized, and any one or more of the
nitrogen heteroatoms is optionally quaternized;
20
each RM is independently C3.g cycloalkyl; aryl; a 5- to 8-membered monocyclic
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently
25  selected from N, O and S; wherein any one or more of the nitrogen and sulfur
heteroatoms in the heterocycle or bicyclic heterocycle is optionally oxidized and any
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein
the cycloalkyl or the aryl defined in RM is optionally substituted with
one or more substituents (e.g., optionally from 1 to 5,or 1to4,or1to3,or1
30 or 2 substituents; or is optionally mono-substituted) each of which is
independently halogen, -C1-¢ alkyl optionally substituted with -O-C1-4 alkyl,
-C1-6 haloalkyl, -O-C1-6 alkyl, -O-C1-¢ haloalkyl, -N(RaRD), ary], or -C1-6
alkyl-aryl; and
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each Rmis independently C3-8 cycloal kyl; aryl; a 5- to 8-nenbered
nonocyclic heterocycle which is saturated or unsaturated and contains from
1 to 4 hewerdms®ms i ndependently selected fromN, 0 and BCTEB/093t O

10- menber ed bicyclic heterocycle which is saturated or unsaturated and
contains from1l to 4 heteroatons independently 25 selected fromN, 0 and S;
wherein any one or nore of the nitrogen and sulfur heteroatons in the

het er ocycl e or bicyclic heterocycle is optionally oxidized and any one or
nore of the nitrogen heteroatons is optionally quaternized; and wherein the

cycl oal lgyl or the aryl tl‘(é&fld')mglclicl’brlﬁﬁﬂf}icﬁc ﬁﬁtbidap%é Haﬁ@fbﬁuzimz isthﬁom&nyw one or
nore substituents ona r 0] or. (0) ar 1

B0 o S atbst | 1 uenttStftied P 560 el LB ek e HighaliPdn o g o Bichy T

i ndependent | y hal 6garl, to-4Cor 6 t@B Jorll cnﬂtsiucbstithérys,smlhmpttcma]éydrmhwsubsmu(tdd)4

al kyl, -Cl-6 hal @@h'@ﬁ"whwlﬁs%@a&aﬁiehﬁ halb ﬁg%g@ab;y haloﬁl!ﬁﬁa@-b Gryl,

Cl 6 | Kyl 03/0 507 |
8; bi cycl§2 h)e/terrﬁ%yfef@ (gbﬁ}‘ﬁ]é’ Y Ok 3TY cﬁﬂtﬁé F‘Vl’s )W{]eggannafﬁygnlecor

more substituent s-C©24 1.6 alkyi- ﬁlyahlsyof6mm1ﬂbetraiﬁuur@tredheﬁemcy5hc@mg 1to 4, or
1to 3, or 1 or 2 substituents; optjonal | bsti ted each of
whi ch is i ndependeSRHPNELFRd 0 %@f“@t‘ﬁﬁ?(’ﬂdepe ntg’osr‘?% Eﬁgllf@? ‘%‘ills

al kyl, -0 Cl-6 habpabkyd 6-mexderedhyleroaréihatic dhkydntdnik fronC{ JE@)fhaﬂ’esdatoms
-C02-aryl, -C02-Cl-6 ered saturated heterocyclic
ring containing FISRS e?%y%?‘?%ﬁdef%g?% andG et gﬁdent ly selected fromN, 0
and S, W a 5- or 6-nenbered heteroaromatlc ring containing froml to 4

het er oat ons AJB%Q ggﬂd%ﬂzg{lgﬁ%&ge ﬁa‘?%?&‘:rool@x‘w S; and 10 each n is

|ndependently an | nteger equa 2; 'or a pharmaceutically
acceptabl e salt thereof. 15 The pr esent |nvent| on al so includes

phar maceut i cat a pRARASIticOIMBacceMmAblasalt @redf conpound of the present invention
and met hods of preparing such pharmaceutical conpositions. The present

invention further includes nmethods of treating AIDS, nethods of del aying
t he onset5of AIDS, net ihepreséntpuventon alagindhidss pharetabadealofongrosivient i ng

| nfection by, b\, na;dco%? 5188 Bf 81]:3 é)}ésgﬁ]tt h@&tﬂoﬂfaﬁg %‘rle?rﬂ)d@ ¥){ Fll i]{am?%sug] her

enbodi ment s, “asp ec S an eatu resent” 1nven ei t her
further des cphag'mcctuﬁw@lrcommsﬂms aplropresant imémqm’@ﬂbprslnchugemstbodmfu on,

exanpl es treating AIDS, methods of delaying the onset of AIDS, methods of preventing AIDS,
| methods of preventing infection by HIV, and methods of treating infection by HIV.
20 Other embodiments, aspects and features of the present invention are
either further described in or will be apparent from the ensuing description, examples
and appended claims.

DETAILED DESCRIPTION OF THE INVENTION
25 The present invention includes the N-substituted hydroxypyrimidinone
carboxamides of Formula (I) above. These compounds and pharmaceutically
acceptable salts thereof are HIV integrase inhibitors.
An embodiment of the present invention is a compound of Formula (I)
exactly as defined above, except that in the definition of RX, RK is optionally
30 substituted with one or more substituents each of which is independently one of the
substituents (1) to (18), and is optionally mono-substituted with one of the
substituents (19) to (34).
Another embodiment of the present invention is a compound of
Formula (I) as originally defined above, except that the definition of R2 includes a
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and appended cl ai ns. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 The present

i nvention includes the N-substituted hydroxypyrimdi none carboxam des of
Forrmul a (WP oaloaswer These conpounds and pharmaceutically @cTapmoalohs3salts
thereof are H V integrase inhibitors. An enbodi nent of the present
invention is a conpound of Forrmula (I) exactly as defined above, except
that in the definition of RK, Rk is optionally 30 substituted with one or
nore substituents each of which is independently one of the substituents
(1) to (18), and is optionally mono-substituted with o

subst i t uent sprEYioy thas nprgf thaiitondns %?FHB’&{ Hbatitugpts t‘sn"étaﬁE@stQﬁ]E‘e SHRIHPEN i s a
conpound of mﬁbmmj 8 a(kly) gasp dhit ¢ atached wehé risginittvgos, haageeptOMh&-Ci ke

definition of VIO_B3K 8350 @D@ QA UL V50 t hat
none of the ;11115 rériggg%??lg}ﬂ sd\égt ?ﬁgeﬁ%sgﬂz%gg{a hed éﬁ%ne car bon atom
in the -Cl- 6nc8del(>§€|thegé sulptitueats is sttaheditwhtbe carbon hony alpkgpmthqz tggnitrdgah.ogen,

-H, -OCl-6 alkyl, &&%6%6 r{fl’l?ltld?ﬁla}ft dt’)f ’tlixe ﬁ%r?t e 18 cB {}l(()&% C( Rb) =0,

St at ed anot her way, none o ese su ts Is attace e carbon
at om al pha tBomtwéa () agpniginaltygiefined abpysterespt dib suthgsafinigon ohR 1 pR

invention is, uﬁai’fﬁﬁﬁﬁ%?ﬁo Fglgpidaitih@héde)flnﬁﬁmoc;ﬂmi mskllhys g fall @dbsallaﬁu& except

that in the e|n|t|ono I's one f _sub and
in the definwithene ef Wswtlmgnt%fﬁg o?ﬂ}qn?? frem { oy ?twsjt ]?otr?eso 8 }E%)
substi tuent’ 4(&-190.3, 6P1 upmawswufeﬁ@mrhs bptlcﬁqallgmndhotsmbsﬁtutm) edclt of wehiclois 1 t o
4, or 1 10 3, to 2 s s optional |l y nonosubsti t ut ed)
each of |chF%en%6mryn%p°§ %ﬁﬁ‘%‘# t81(3 ubstitutents (1) to (%31). Anot her
enbodi nent of the presAmbtthmﬁdelmnnﬂ@ftb@msqnbmv@nmnlslﬁ(ﬂomﬂoan of . wherein
RLis: (1) - which is optionally substituted with one or
nore 15 subsits%’?rtgen g?ahaeg lﬁﬁw\%. ch is independently hal ogen, -OH, -CN, -
-O-Cl-6 al kyI , - 1Q1- 6-Hhal oal kyl, -C(=O Ra, -CX®2Ra, -SRa, -S(=ORa,
-N(RaRb), -C(=0) -(HH2) mﬁsullﬁa%mh iski(pﬁainall';):@))st(tﬁlelﬂ)vﬂthaeﬂﬁ(dﬁmrry - SO2Ra,
-N(Ra) SO25Rb NRb N LsNubggtuents each of which is independently halogen, -OH, -CN,

-0-C1-6 alkyl, -O-C1-¢ haloalkyl, -C(=O)R2, -CO2Ra, -SR4,

-S(=0)R2, -N(RaRD), -C(=0)-(CH2)-3-N(RaRD),

N(R2)-C(=0)-(CH2)0-3-N(RbRE), -SO2R2, -N(R3)SO2Rb,

\Ha '}I,R
-SO2N(RaRb), -N(Ra)-C(=O)RD, R°
20 or -N(R2)C(=0)C(=O)N(R2RD),
(3) Rk

(4)  -(CH2)1-3-RK, wherein:
@) the -(CH2)1-3- moiety is optionally substituted with one or
more substituents each of which is independently halogen,
25 -OH, -CN, -0-C] -6 alkyl, -O-C1.¢ haloalkyl, -N(RaRb),
“N(R2)CO2Rb, -N(R2)C(=0)-(CH2)0-3-N(RbRC), or
-N(R2)-(CH?2)2-3-OH with the proviso that the -OH is not
attached to the carbon alpha to N(R3); and
()  the -(CH2)1-3- moiety is optionally mono-substituted with -RS,
30 -C1-6 alkyl-R8, -N(R2)-C(=0)-(CH2)0-3-RS,
-N(R®)-(CH2)0-3-R$, -O-(CH2)0-3-RS, or
-N(Ra)-C(=0)-(CH2)(-3-RS; wherein RS is

-12 -



a | SO02N(RaRb), -N(Ra)-C(=0)Rb, R Rc 20 or -N(Ra)C(=0 C(=0O N(RaRb), (3)
-Rk, (4) -(CH2)1-3-Rk, wherein: (i) the -(CH2)1-3- noiety is optionally
substi t utwo oaiosde7one or nore substituents each of which PSTIGRIepesdent |y
hal ogen, 25 -OH, -CN, -OCl-6 alkyl, -O Cl-6 hal oal kyl, -N(RaRb),

-N(Ra) CO2Rb, -N(Ra)C(=0)-(CH2)0-3-N(RbRc), or -N(Ra)-(CH2)2-3-OH wth the
proviso that the -OHis not attached to the carbon alpha to N(Ra); and
(ii) the -(CH2)1-3- noiety is optionally nono-substituted with -Rs, 30
-Cl-6 alkyl-Rs, -N(Ra)-C( O) (CH2)0-3-Rs, -N(Ra)-(CH2)O0-3-Rs,
-O-(CH2)0-3-Rs, or -N(Ra)-C(=0 (:@)CHZ)awl:wlm; iswoptemdlly sRbstitated wathve or

03/ 035077 PCT/ GB02/ 04753 or@§ SthéhfSré LIS oPRhicR feinkid eﬁﬂaﬁkﬁﬂaﬁrﬁ g with one
Tl o

or nore substltuents each o Cl-6
al kyl, -Cl-6 al kyl-ORa, -Cl- b8 %6(5 T r6g58§1&311 T @al ky! |

met hyl enedi oxy attached to tiuyl, 5Oa@1,§deallqda,rmﬁhylam@imy atackditb twbb) a 4-
to 8- nenpered saturated het clic rin confaining from1l to 4

het er oat os i ndependent |y sé‘&é‘ﬁ?‘é&ar PP(S‘H%“R? %b%dhd S; wherein the saturated
heterocyclic ring is optionally(Bubsti4-ubd édmnbbredrsﬁumtedﬁmtﬁo&}mhshmguent S

e halealh 1 SO S iy ey e A, ™
- C(=0) - (CH2) 0- 3- N(RaRb) , - s@sz Oxand Sarvmf:relmthe sa hetgrogyafic;ringris (c) a 5-
it (r)]dZ' gﬁgbe{ Ied gglt géfgéonﬁ 'Oﬁ)1pf ibikly %ﬁb&&%é%ﬂhﬂ?ﬁfo? MBrd sttfRtitheHS LEELH O,m?, s
opt i gnal ﬁ@ gubst ituted wit ﬁ”lg%lsé?&%?%en@]g‘g@g?%eﬁﬂ? azléyih%%fgé’%ﬂcﬁlﬂﬁ °
-Cj1-6 haloalkyl, -O-C1-¢ alkyl, -O-C1.-6 haloalkyl, -C(=O)Ra2,
-CO2R2, -C(=0)-(CH2)0-3-N(RaRb), -SO2R3, oxo, aryl, or
-(CH2)1-3-aryl; or
©) a 5- to 7-membered heteroaromatic ring
15 containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the heteroaromatic ring is optionally
substituted with one or more substituents each of which is
independently halogen, -C1-6 alkyl, -C1-¢ alkyl-OR3, -C1.¢
haloalkyl, -O-C1-6 alkyl, -O-C1-¢6 haloalkyl, oxo, or aryl;
20 (5)  «(CH2)0-3-O-(CH2)0-3-Rk,
(6)  -(CH2)0-3-S(O)n-(CH2)0-3-RK,
(7)  -(CH2)1-3-ORK,
(8)  -(CH2)1-3-O-(CH2)1-3-RK,
9)  -O-(CH2)1-3-S(O)nRK,
25 (10)  -(CH2)0-3-N(R®)-RK,
(11)  «(CH2)0-3-N(R®-(CH2)1-3-RK,
(12)  -(CH2)0-3-N(R®)-(CH2)1-3-ORK,
(13)  -(CH2)0-3-C(=0)-Rk,
(14)  -(CH2)0-3-C(=O)N(R?)-(CH2)0-3-RK,
30 (15)  -(CH2)0-3-N(R®)C(=0)-(CH2)0-3-Rk,
| (16)  -(CHp)0-3-N(R&)C(=0)-0-(CH2)0-3-RK,
(17)  -C(CH3)2N(R&)C(=O)RD,
(18) -C(CH3)2N(R2)C(=O)RK, or
(19)  -C(CH3)2N(R2)C(=0)C(=0)N(RPR);
35
-13-



i ndependently hal ogen, -Cl-6 alkyl, -Cl-6 alkyl-ORa, -Cl-6 hal oal kyl,
-OCl-6 alkyl, -OCl-6 hal oal kyl, oxo, or aryl; 20 (5)

- (CH2) 0- 3WO-06/@s#dYD- 3- Rk, (6) -(CH2)0-3-S(0O n-(CH2)0- 3- Rk PCT(G102/04753

-(CH2) 1-3-ORk, (8) -(CH2)1-3-0-(CH2)1-3-Rk, (9) -0-(CH2)1-3-S (OnRk, 25
(10) -(CH2)0-3-N(Ra)-Rk, (11) -(CH2)0-3-N(Ra)-(CH2)1-3-Rk, (12)
-(CH2)0-3-N(Ra) - (CH2) 1-3-ORk, (13) -(CH2)0-3-C(=0-Rk, (14)

-(CH2) 0-3-C(=O) N(Ra) - (CH2) 0-3- Rk, 30 (15)

-(CH2) 0-3-N(Ra) C(=0) - (CH2) 0- 3- Rk, (16) -(CH2)0-3-N(Ra)C(=0 -0 (CH2)0- 3- Rk,
(17) - C( CH3) 2 RhpGerCiriRbles @fed)s origfraH3)d2fipRbatoe0) Rk, or (119)

- C( CH3) 2N( Ra) C( =0) C(=0) N( RbRc) 35 -13 WD 03/ 035077 PCT/ GB02/ 04753 and
all other variables are as originally defined above; or a phar maceutical ly
accept abl e sar@phama@@mcalﬂha@ﬁpta%lsé thereafhi s enmbodi ment, RL is one of

groups (1) to (16). SMp&d@@ét&m@amﬁsmn&f Kmoﬁé@ﬁgﬂhps (rl\yﬁmlesm is a

conpound of Formula (I wher -4 al k which is
optional Y substitut e((j N f}}’?rPIPgﬂcﬁ?ePBij‘heé{%%"c“’?‘i?gﬂ%%lseaa‘aﬁ" n%ﬂfch is

i ndependent | Fohﬁll@ge,nyher&ll,Rl &N, 10 -OCl1-4 alkyl, -OCl-4 hal oal kyl,

-C(=O Ra, -CX2Ra, ) -S(=O Ra, -N(RaRb), -C(=0)-CO 4 al kyl - N(RaRb),

N(Ra) - C( =0) - CO- 4 &} kyI MRoRe), - SO2Ra. - N(Ra) SRy, NRb NAN Rd  a
2) -C1-4 alkyl, which is optionally substituted with from 1 to 4

substituents each of which is independently halogen, -OH, -CN,
10 -0-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=O)Ra, -CO2R3, -SR2,
-S(=0)R2, -N(RaRD), -C(=0)-C(-4 alkyl-N(RaRD),
N(R2)-C(=0)-C(-4 alkyl-N(RbRC), -SO2Ra, -N(R2)SO2RD,
NRP
Ny R

N

a
~SOPN(R2RD), -N(R2)-C(=O)Rb, R , or
-N(R2)C(=0)C(=O)N(R2RD),

15 3) Rk

@)  -C1-4 alkyl-RK, wherein:

@) the alkyl is optionally substituted with from 1 to 4 substituents
each of which is independently halogen, -OH, -CN, -O-C1_4
alkyl, -O-C1_4 haloalkyl, -N(RaRDb), -N(R2)CO2RD,

20 N(R3)C(=0)-C(-4 alkyl-N(RbRC), or -N(R2)-(CH2)2-4-OH;

and

(i)  the alkyl is optionally mono-substituted with -RS,
-N(R3)-C(=0)-Co-4 alkyl-RS, -N(R2)-C(-4 alkyl-RS, -O-Co_4
alkyl-R8, or -N(R2)-C(=0)-Co-4 alkyl-RS; wherein RS is

25 (a) aryl which is optionally substituted with from 1

to 3 substituents each of which is independently halogen, -OH,
-C1-4 alkyl, -C1-4 alkyl-ORa, -C1_4 haloalkyl, -O-C1_4 alkyl,
-0-C1-4 haloalkyl, methylenedioxy attached to two adjacent
carbon atoms, or phenyl;

30 (b) a 5- or 6-membered heteroaromatic ring

containing from 1 to 4 heteroatoms independently selected

from N, O and S; wherein the heteroaromatic ring is optionally

- 14 -



-S2N(RaRb), -N(Ra)-C(=ORb, RRc , or -N(R2)C(=0 C(=O N(RaRb), 15 (3)
-Rk, (4) -Cl-4 alkyl-Rk, wherein: (i) the alkyl is optionally substituted
with fromwvd oBo3s#7substituents each of which is independemrCiryGBvaloorsen, - OH,
-CN, -OCl1-4 alkyl, -OC1l-4 haloal kyl, -N(RaRb), -N(Ra)CO2Rb, 20
-N(Ra) (=0 -CO 4 al kyl -N(RbRc), or -N(Ra)-(CH2)2-4-OH;, and (ii) the alkyl
is optionally nono-substituted with -Rs, -N(Ra)-C(=0-C0O 4 alkyl -
-N(Ra)-CO- 4 alkyl-Rs, -O-C0-4 alkyl-Rs, or -N(Ra)-C(=0) -CO 4 al kyl -Rs;
wherein Rs is 25 (a) aryl which is optionally substituted with from1l to 3
substituents each of which #ubstitutkaeitidéond tdihsubgetuents ©kth of\ﬂiichlisal kyI :
"CL-4 alkyl-ORa, -Cl-4_hal ofldtidnden® filogndldyh alkeyt Cofly dicidRal by
met hyl enedi oxy attached to tvvo la{ ﬁ(g{bﬁgn at?l ghenyl }éo (b) a
5- or 6-menbered het er oar onBtPRkYL Féclcﬂaﬁ Glﬁl"‘li{y &*4 P0at’onms
i ndependent|ly selected fromN, %%andag, OM%ﬂ%rémtlﬂﬁE@h@@fdaya{dlﬁlg‘l ng is
optionally -14 WO 03/ 035077 PCT/ GB02/ 04753 substi t ut.ed m 1 to 3
I

substituehts each of which FEtanREIEIRddAHhermaigtindepes eﬁtﬁlbéﬂi -Cl-4
al kyl -ORa, -Cl1-4 hal oal kyl fronfNCGD-afd &t w&nemt@e@itufhtdaiatlmb@chc nﬁg@s or

phenyl; or (c) a 5- or 6- rrenbere te Li.cC.. nt ai ni ng
from1l to 4 heteroatons |nd8¥.’) ﬂxls%%g@?cgmtggr ?g‘%ﬁﬂlbs ueﬁ%ega] vﬁerel n
the saturated heterocyclic Whn‘éllﬁgldebﬁﬂe@tﬂﬁéh*}l%@uﬁl-#tauf%d%%ﬂ r@R1 to 3
substituents each of which_¢ mﬁ@g@pd@ﬂ@ ah]@lmgﬁ@h 4 Kaloak@l KEO)RLCL- 4

gt gy o34 1o oal o co Bt AR, ey &zﬁlﬁy'@,m e 10
- (CHR) 0- 3 C(=0) N( B9 - ( Q2100 3-BsO)NGRa- @20 4-RKKy1 ) 2N( Ra) O =O) Rb,
6  -C(C1-4 alkyDpNRAC(=O)RD,
@) -C(C1-4 alkyD)2N(R®)C(=O)RK, or
(8 -C(C1-4 alkyDoNRAC(=0)C(=O)NRPRO),

15
and all other variables are as originally defined above;
or a pharmaceutically acceptable salt thereof.
In an aspect of this embodiment, R1 is one of groups (1) to (5).
20
Another embodiment of the present invention is a compound of
Formula (I), wherein R1 is:
1) -H,
) -C1-4 alkyl, which is optionally substituted with from 1 to 3
25 substituents each of which is independently halogen, -O-C1 -4 alkyl,
-0-C1-4 haloalkyl, -C(=0)Ra, -CO2Ra, -N(RaRb), or
-C(=0)-(CH2)0-2-N(RaRD),
(3) Rk
(4)  -(CH2)1-4-Rk, wherein:
30 6] the -(CH2)1-4- moiety is optionally substituted with 1 or 2

substituents each of which is independently halogen, -OH,
-O-C1-4 alkyl, -O-C1-4 haloalkyl, or -N(R2aRb); and

(i)  the -(CH2)1-4- moiety is optionally mono-substituted with -RS
or -N(R2)-(CH2)1-2-RS; wherein RS is

-15 -



(7) -C(C1-4 alkyl)2N(Ra)C(=O Rk, or (8) -C(Cl-4

al kyl ) 2N(Ra) C(=O) C(=O N(RbRc); 15 and all other variables are as

ori gi nal I'wodefssen above; or a pharnaceutical ly accept ablPeTgaor/os138r eof .
In an aspect of this enbodinent, RL is one of groups (1) to (5). 20

Anot her enbodi nent of the present invention is a conpound of Formula (1),
wherein RL is: (1) -H (2) -Cl-4 alkyl, which is optionally substituted
with from1l to 3 25 substituents each of which is independently hal ogen,
-0-Cl1-4 alkyl, -0-Ci1-4 haloalkyl, -C(=O Ra, -C02Ra, -N(RaRb), or
-C(=0)-(CH2)0-2-N(RaRb), (3) -Rka) (4phenyCwhjch-i¢eRignalifenstituteBFithifjont he
-(CH2) 1-4- noiety is optional I i | nts each
of which is independent!y hgféées%&%- FS%-@%nglghi?ﬁ{dF?e‘ld?gﬁ*ﬂE’%g | kyl
or -N(RaRb); and (ii) the - (CHaRIKA.- @Fyl-%a’d&l'rébﬁadwlﬂ&?y ACIhBSPht ot ed
with -Rs or -N(Ra)-(CH2)1-3r ®-CiwhkileilkylRer i s - 15 WO 03/ 035077

PCT/ (B02/ 04753 (a) phenyl which is optionally substituted with froml to 3
substituehts each of which is in@penaénf)’f@W@S‘Wet@r@@muﬁlﬂﬁﬁl , -C 1-4
al kyl -ORa, -C 1-4 hal oal kyl cont@infdlg-florallky U hetepdatorls Glieferdiahpsdiadied or 5 (b)
a 5- or 6-nenbered heteroar ?ﬁrratl'klcori g%_ %%%t aj, ni n&% fromtl to 4 h terl at ons
i ndependent |y sel ected frofCRt NoO&Rt SsVhgivat Be fePreraaais ing S eRfemally g i s
optionally substituted wi thkulistionediwith fi®nslibs? subsehiestseachobvhishich i s

i ndependent |y hal ogen, -Cl- fhRbéidently kdlogenaldy ka2, -C1 GlaityllORBAYa] Kyl ,

_0-Cl-4 alkyl, or -0-Cl-4 hal nt %f > : Rhalaal kyl ,
het erocyf:l i%:/ ri gé ﬁal%glllég-@-é)lr_zl ﬁc)yl,%r-o-c91r_4ﬁa1r5§{§§,ﬁrog saturate

(c) a 5- or 6-membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the saturated heterocyclic ring is
optionally substituted with from 1 to 3 substituents each of

15 which is independently halogen, -C1_4 alkyl, -C1-4 alkyl-ORa2,
-C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=O)R2,
or -CO2Ra,

(5)  -C(=0)N(R®-(CH2)0-3-RK,
6)  -C(CH3)2N(R2)C(=O)R,
20 (7)  -C(CH3)2NRC(=O)RK,
(8)  -C(CH3)2N(R2)C(=0)C(=O)N(RPRC);

and all other variables are as originally defined above;

25  or a pharmaceutically acceptable salt thereof.
In an aspect of this embodiment, R1 is one of groups (1) to (5).
Another embodiment of the present invention is a compound of
Formula (I), wherein

30 RXKis C3.g cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle

selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N,
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene
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containing from1l to 4 heteroatons independently selected fromN, 0 and S;
wherein the saturated heterocyclic ring is optionally substituted with
from1l towdosb®rituents each of 15 which is independent| yChatBogo#ns3- Cl- 4
al kyl, -Cl-4 al kyl-OrRa, -Cl-4 haloal kyl, -0-Cl1-4 al kyl, -0-Cl1-4 hal oal kyl,
-C(=O Ra, or -CQ02Ra, (5) -C(=O N(Ra)-(CH2)0-3-Rk, (6)

-C(CH3) 2N(Ra) C(=O Rb, 20 (7) -C(CH3)2N(Ra) C(=O) Rk, (8)
-C(CH3) 2N(Ra) C(=O C(=O N(RbRc); and all other variables are as originally
defined above; 25 or a pharmaceutically acceptable salt thereof. In an
aspect of thiisgduwieddo ponby 6-Rieniterahatwhted poulgmu(rat):d hete(®yclic dupxtdneaining

enbodi nent o romul a (| wher ei n
30 Rk is C3- °téﬁy1§ ¢ Flét%fbtdt ar ylﬁaéﬂeﬁg%l%@(f% eEf%HH amdtl_})napht h(l ) a
bi cyclic carbocycle sé‘{l@&l@ﬁiefcwll?ﬁlkﬁbaﬁghbl @J%rs@tﬁmhﬂ;@m%hs or

6- menber ed safy rlf&&@aroﬁﬁh@'fﬁ &l Hiyclit ﬂ&eﬁd&%léh%ﬂiﬂmﬁl‘l?éﬂb%tlﬁl@ed“wﬂﬂ?frsﬁﬂat ons
i ndepende tI %el ected fro 6- menbered heteroaromatic

ring contai nh S‘F‘?SB‘H%e’Ptste&dﬁo %‘P’égd%{r@ﬁgend?ﬂg'ependently selected fromN, 0
and S; or a bicyclic hglerotykigenwhi ch is a benzene -16 WO 03/ 035077

PCT/ GB02/ 04753 ring f;f)ed tg 5- or 6-nenbered saturated or unsaturated
het erocyclic ring contai’ni ng rom1l to 3 heteroatons independently
selected fromN, 0 and(3 wh€Nein the cycloal kyl, aryl, bicyclic

car bocycl e, saturated ma)t er OGyQﬂhatfoallE 1ng, heteroaromatic ring, or bicyclic

o e ehbE | ndopenoeal®) ¢ PTHARIH D gy SR L o
hal oal kyl, 10 (5) -Cl-4 al kyl WRirdtithentsiph enahlch isidspdrddeh®EL ORI L-ON,r om 1
{98, §UbstiLyents each of i chpscy NURRANEEC] i Sk, OloRe Bptas 1
-SRa, -S(=0)R3, -N(RaRb), -C(=0)-(CH2)-2N(RaRb),
N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2R2,
15 -N(R2)SO2RDb, -SO7N(RaRD), or -N(R2&)-C(Rb)=0,
(6) -0-C1-4 haloalkyl
@) -O-C1-4 alkyl, which is optionally substituted with from 1 to 3
substituents each of which is independently -OH, -CN,
-0-C1-6 alkyl, -O-C1-6 haloalkyl, -C(=O)R2, -CO2R4,
20 -SRa, -S(=0O)Ra, -N(RaRD), -C(=0)-(CH2)0-2N(RaRDb),
N(R?)-C(=0)-(CH2)0-2N(RbRC), -SO2R2,
-N(R)SO2RD, -SO7N(RaRD), or -N(R2)-C(Rb)=0,

(8)  -NO2,
® 0Xxo,

25 (10) -C(=O)Ra,
(11) -CO2Ra,
(12) -SRa,

(13)  -S(=O)Ra,
(14) -N(RaRb),
30 (15) -C(=O)N(RaRD),
(16) -C(=0)-C1-6 alkyl-N(RaRD),
(17) -N(R3)C(=O)RD,

(18) -SO2Ra,
(18) -SOHN(RaRb),
35 (19) -N(R2)SO2Rb,

-17-



-SRa, -S(=O Ra, -N(RaRb), -C(=0) -(CH2)0-2N(RaRb),

N(Ra) - C(=0) - (CH2) 0- 2N( RbRc), -SM2Ra, 15 - N(Ra) SO2Rb, - SO2N(RaRb), or

- N( Ra) - C(Wb)03@50716) -0-Cl-4 hal oal kyl (7) -0-Cl-4 al kyl, palmiGHv2/0$753
optionally substituted with from1 to 3 substituents each of which is

I ndependently -OH, -CN, -OCl-6 alkyl, -0-Cl-6 hal oal kyl, -C(=0) Ra,
-C2Ra, 20 -SRa, -S(=O Ra, -N(RaRb), -C(=0 - (CH2)0-2N( RaRb),

N(Ra) - C(=0) - (CH2) 0- 2N( RbRc), -S2Ra, - N(Ra)S02Rb, - SO2N(RaRb), or
-N(Ra)-C(Rb) =0, (8) -N02, (9) oxo, 25 (10) -C(=0)Ra, (11) -CQ2Ra, .(12)
-SRa,  (13) -S(=ORa, (2@4) -RM RaRb), 30 (15) -C(=O) N(RaRb), (16)

-O(=0)-C1- 6 al kyl - N(RaRp), (17 =O Rb, (18) -SCRRa, (18)
-g(OZN% RaRb) , 3% (159) - )Ra)géﬁ‘%ﬁ%lf%@%qvxo 2)3/ 03g07)7 PCT/ GB02/ 04753  ( 20)

-Rm (21) -C 1-4 alkyl £ )0 NBH-EHYRYRPCH2) 0- 2- Rm (23)
- (CH2) 0- 2- 0- (CH2) 0- 2- Re3) 5 -, - GrRMCH2) 0- 2- Rm (25)
-(CH2) 0-2-C(=0) - (CH2) 0-.2- Rm 8) -Cl = -8 ng:f—|2)0-2-Rm (27)
SO N R or (287 Gy o

(25)  -(CH2)0-2-C(=0)-(CH2)0-2-Rm,

(26) -C(=0)-O-(CH2)p-2-Rm,

(27) -C(=O)N(R&)-Rm, or

(28) -C(=0)-C(=0)N(RaRDb);

10
and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
In an aspect of this embodiment, the cycloalkyl, aryl, bicyclic
15 carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle is
optionally substituted with from 1 to 4 substituents each of which is independently
selected from the groups (1) to (27).

In an aspect of this embodiment, RX (i.e., the cycloalkyl, aryl, bicyclic
20  carbocycle, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle) is
optionally substituted with from 1 to 4 substituents each of which is independently
one of the substituents (1) to (19), and is optionally mono-substituted with one of the
substituents (20) to (28). In a feature of this aspect, RK is optionally substituted with
from 1 to 4 substituents each of which is independently one of the substituents (1) to
25 (19), and is mono-substituted with one of the substituents (20) to (28).

In another aspect of this embodiment, each RM is independently C3_7

cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N,
30 O andS; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S, wherein any N is optionally oxidized to form
an N-oxide; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6-
membered, saturated or unsaturated heterocyclic ring containing from 1 to 3

heteroatoms selected from N, O and S; wherein
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10 and all other variables are as originally defined above; or a
pharmaceutically acceptable salt thereof. In an aspect of this enbodi nent,

t he cycl oabloglo3soar yl , bicyclic 15 carbocycl e, saturated hecerGBogolise ring,
het eroaromatic ring, or bicyclic heterocycle is optionally substituted
with from1l to 4 substituents each of which is independently selected from
the groups (1) to (27). In an aspect of this enbodinment, Rk (i.e., the
cycl oal kyl, aryl, bicyclic 20 carbocycle, saturated heterocyclic ring,

het eroaromatic ring, or bicyclic heterocycle) is optionally substituted
with from1l to 4 substithdiepiclliedehthefaryiiefied in RMdepgiaany kybstinel with t he

substituents (1) of
t he substituentsttg %%%gs tﬁe?lS%Ehggghlﬁémgg@%ﬁ;ﬁﬂ%& \Ig]tﬁla £
optional |y substit ﬂeld%\k%llwl 1G-6ird1alky, D-§sshaloglkwh SNQ%S%) agheprieh i s

i ndependent |y one .@fH3lie,-phepst;i tuents (1) to 25 (19), and is

nono- substituted wth one of the substituents (20) to (28). In another

aspect of Sthis embodi ks satwaied hrseracychiciang defined in Rts-optiopally sghsticyted ar y|
sel ect ed from phemnwith ol In@pihdubytitiersts Sach@f wiriceighedependeatiyr@i.gdikyl

heterocyclic rin r r ent sel ected
from N, y30 0 andg§%88ﬁagfynsh8&g fd éqr ?(::I)C e%oamggjgalggﬁp@rtdol%%‘k& ng from
1 to 4 heteroat onsO- CM&@@@H@&MW ﬁ@h&bt(@dﬁ)laﬁlvhﬂnyb @@F@)S’hmﬁerel n any N

is optionally oxi dczﬁgpﬂeﬁyf%@} (@ﬁzggﬁeﬂg%rg & X Bbief shifffgocycl € which

is a benzene ring fus to a 5- saturated or unsaturated
het er ocydPi ¢ ri ng hetsmecythg ring eondainingtfrons 1 thd heteoantamsindepandensty sekeotedN, 0

and S; wherein 1%ro\ﬁPN0@faQ1%5§%¥a'§CI{@%% Jﬁ%terEQ%nﬁMEHﬁglcgr%mﬂ{ &g aryl

defined in Rmis optignally subsfitufed rom1 ents each

of which is .ndepéﬁeérheregoafalmég&%?endemﬂmsedmadfroml%loan%aa@é}i kyl, -0-Cl-4
al ryl t-g E1t4 hal oal k)ﬂheheté‘ﬂbafbﬁﬁhcri}ﬂ@%ﬂﬂieblgkhfhé@fdlﬂz éleZIeﬁﬁthMt Ilztmd%theth
saturate eterocyc I N I, N | Ona l.tut e W
From 3 to 4 subor ptinfaly St Vi i T 1B iaeael of wh S o

opti onal Iy subst i tiedepgndentlli halogen -G 14 alkyl, -Clet haopkylo P-4 alkgl, €2- Qu al kyl ,

- 0- C1- 4 hal oal kyl ha4fk 1@%8 1—61(21-(‘@ el C(=0O - phenyl ,
- Q02- phenyl, -Q02- (CHZ)yl 2- eny }@122&;% lﬁ]rr%'alnbered saturated 10

het erocyclic ring containi ng from 1 to 4 heteroatons i ndependently sel ected
Another embodiment of the present invention is a compound of

Formula (I), wherein RK is phenyl; a 5- or 6-membered saturated heterocyclic ring
20  containing 1 or 2 heteroatoms selected from 1 or 2 N atoms, 0 or 1 O atoms, and O or
1 S atoms; a 5- or 6-membered heteroaromatic ring containing 1 or 2 heteroatoms
selected from 1 or 2 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; or a bicyclic
heterocycle which is a benzene ring fused to a 5- or 6-membered saturated

heterocyclic ring containing 1 or 2 nitrogen atoms;

25
and all other variables are as originally defined;
or a pharmaceutically acceptable salt thereof.
30 In an aspect of this embodiment,

(a) the phenyl, the saturated heterocyclic ring, heteroaromatic ring, or
bicyclic heterocycle is optionally substituted with from 1 to 3 substituents each of
which is independently

(1) fluoro,
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fromN, O and S, or a 5- or 6-nenbered heteroaromatic ring containing from
1 to 4 heteroatons independently selected fromN, 0 and S; and the

het er oar owetoso3307ng or the bicyclic heterocycle defined i RCRGB03/04753
optionally substituted with from1 to 4 substituents each of which is 15

i ndependent |y hal ogen, -Cl1-4 al kyl, -Cl1-4 haloal kyl, -0-Cl1-4 alkyl, -0-Cl-4
hal oal kyl , oxo, phenyl, or -(CH2)1-2-phenyl. Another enbodi nent of the
present invention is a conpound of Formula (lI), wherein RK is phenyl; a 5-
or 6-nenbered saturated heterocyclic ring 20 containing 1 or 2 heteroatons
selected from1 or 2 N(2t onshlodo,or 10 atonms, and 0 or 1 S atons; a 5- or

6- menber ed heteroaromagg)c rrbp&ngont aining 1 or 2 heteroatons selected from
1 or 2 Natons, 0 or atons, and 0 or 1 S atons; or a bicyclic
heterocycle which is a@enze®8 ring fused to a 5- or 6-membered saturated
het erocyclic ring cont Q.i)ni ngC]Eg,or 2 nitrogen atons; 25 and all other

vari abl escare as originall ar I cceptable salt
t her eof . 530 In an aspg@ ? aqﬁgeih%hlﬁﬁls rﬁgnfﬁ?gﬁﬁ{u%%wﬁ?o{ge sat ur at ed
heterocyclic ring, heteroar @nleﬂtltl@nts qagh Oﬁwhwblls:yxdbp@ldhmﬂse-@i&yﬂl\é -0C1-4

optionally substituted wth i bst_ of which is
i lr[:depende%t ly (1) fluoro, - 165}/?”’0@%03 R%R z’ C}J@'N’(}i& g& (2) chloro, (3)
brono, (4) -OH (5) -CF3, HNER§-Cx)- @%ﬂ@yﬂmm%h is optionally

substituted with 1 or 27) sub@tjpguents each of which is independently -COH,

N?Igé) ; 8( Eé‘)) 4( cuilz;%l 2N( ‘O’\Z%lrﬂRﬂ%f’ﬂ:Fsc( 18)) (Ng)RaRg) 14 al kyl  (9)
- (=0 Ra, (9) -C(=O)Ra,
(10) -CO2Ra,
(11) -SRa,
(12) -SRa,
15 (13) -N(RaRbD),

(14)  -C(=O)N(R@Rb),
(15) -C(=0)-(CH2)1-2-N(RaRb),
(16) -N(R2)C(=O)RD, or
17) -SO2R3;
20 (b)  the phenyl is optionally mono-substituted with
(1)  -(CH2)1-2-Rm, or
(2)  -(CH2)0-2-N(R?)-(CH2)0-2-R™; and
(c) the saturated heterocyclic ring, heteroaromatic ring, or bicyclic
heterocycle is optionally mono- or di-substituted with
25 (D 0X0
2) -(CH2)1-2-Rm,
3)  -O-(CH2)1-2-RM, or
4)  -(CH2)0-1-C(=0)-(CH2)p-2-Rm.

30 In a feature of the preceding aspect, each RM is independently
cyclopropyl; phenyl; a 5- or 6-membered saturated heterocyclic ring selected from
pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, and morpholinyl;
or a 5- or 6-membered heteroaromatic ring selected from thienyl, pyridyl optionally in
the form of an N-oxide, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl,

-20 -



(10) -C®2Ra, (11) -SRa, (12) -SRa, 15 (13) -N(RaRb), (14) -C(=0O N(RaRb),
(15) -C(=0-(CH2)1-2-N(RaRb), (16) -N(Ra)C(=O Rb, or (17) -SQ2Ra; 20 (b)

t he phenywoiog/osfpr7 onal | y nono-substituted with (1) -(CH2PCTHGHR048 (2)
-(CH2)0-2-N(Ra)-(CH2)0-2-Rm and (c) the saturated heterocyclic ring,

het eroaromatic ring, or bicyclic heterocycle is optionally nono- or

di -substituted with 25 (1) oxo (2) -(CH2)1-2-Rm (3) -O(CH2)1-2-Rm or

(4) -(CH2)0-1-C(=O)-(CH2)0-2-Rm 30 In a feature of the precedi ng aspect,
each Rmis independently cyclopropyl; phenyl; a 5- or 6-nenbered saturated
het er ocycl i ¢ axaryks soexazetylf exahazplyt, tikdidzalyl, pyrarinya pydiiniing}] triazolyl,

pyrazol i di nylietrBloRE fufinhy | i I-"Whereignd norpholinyl; or a 5- or .
6- menber ed he?é@gg&?’on&t imé a??ﬁ ﬂ%‘%iéc’%dﬁ?rom thienyl, pyridyl optionally in
the formof an N oxi de,he grdieprepylis uppbstspipr:; pyrazol yl, thiazolyl,

i sothiazolyl, -20 WO 03hOaéhiTisRiplioaBB2uB4iiaRd vaueEemh)! to 3 sBaHa&Rt ¥ch

oxadi azol ¥l , thiad] l o By i pi di A gz ol yl € ol yl,
furanyl, énd pyri g?i&?l%/ 1;S H\}\ﬁgeérglg(lﬁr?ﬂ kll%lo%rgfl 0 'r4opy‘}1’ i%ﬁ%ﬁé(gbs' ?]tkﬁt’eg?g%’ne
phenyl is optionaldryNRARR)ituted with from1 to 3 substituents each 5 of

which is ind d | - (- - - .- 4 .al. 5 OCF3,
ek e perien felanspe oot iy o OBl oo o
1 or 2 substituerst8stiurs each\oh wdech is indsaanslenterfc1-¢ alkyl, ¢T3 44/ 1-4 atkd,
-0.a-4 alkyl, - COE¥3, ox® phpieNyCHy) ( SRyl 2 RaORphenyt, CCERpHRAGNY!

oz pheny . or 10RESRRIER | o0t

the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1-4 alkyl, -CF3, -O-C1-4 alkyl,

-OCF3, oxo, phenyl, or -(CH2)1-2-phenyl.

15 Another embodiment of the present invention is a compound of
Formula (I), wherein R2 is:
(1)  -Ci-6 alkyl,
(2)  -Ci1-6 alkyl substituted with -N(RaRb),
3) -C1-6 alkyl substituted with phenyl, wherein the phenyl is:

20 (a) optionally substituted with from 1 to 4 substituents each
of which is independently halogen, -C1-4 alkyl, -C1.4
haloalkyl, -O-C1_4 alkyl, -O-C1-4 haloalkyl, or
-C0-4 alkyl-N(RaRD); and
(b) optionally mono-substituted with -C1-4 alkyl

25 substituted with a 5- or 6-membered saturated heterocyclic ring
containing from 1 to 3 heteroatoms selected from 1 or 2 N
atoms, 0 or 1 O atoms, and 0 or 1 S atoms;

wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently

30 -C1-6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring
containing from 1 to 3 heteroatoms selected from 1 to 3 N
atoms, 0 or 1 O atom, and O or 1 S atom; or

4) -C1-6 alkyl optionally substituted with -OH and substituted with a 5-
or 6-membered saturated monocyclic heterocycle which contains from

35 1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0
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the heteroaromatic ring is optionally substituted with 1 or 2 substituents
each of which is independently -Cl1-4 alkyl, -CF3, -Od-4 al kyl, -OCF3,
oxo0, pherwyD,03085071 CH2) 1- 2- phenyl . 15 Anot her enbodi ment ofPCrlaBopHESENt
invention is a conmpound of Fornmula (1), wherein R2 is: (1) -Cl-6 al kyl,
(2) -C1-6 al kyl substituted with -N(RaRb), (3) -Cl-6 al kyl substituted with
phenyl, wherein the phenyl is: 20 (a) optionally substituted with from1 to
4 substituents each of which is independently hal ogen, -Cl-4 alkyl, -Cl-4
hal oal kyl, -O Cl-4 alkyl, -O Cl-4 hal oal kyl, or -C0-4 al kyl-N(RaRb); and
(b) optionally nono-sulestliS afoesd; Wwharpin-tigs heteratyojd is2ptionddlst subsiite@dwiitth a 5-
or 6-menbered saturat edrdiel &6 ANstients dagh oL RMHCAINindgpdndetlyl-C19% &kyl

0 or 10 atons, and S

het er oat ons sel ected fr 1

atoms; wherein the het e&neéyé ailil@'%’rqxﬁ’go‘i@’%& Pbnal I'y substi t ut ed WI t h from 1

to 3 substi tuent s (8ach -6 Mkyihubsltmtadiwprhmcﬁembynerﬁﬂereﬂetﬁroaidn;dtl,crmgo or a
nbered hetero mati ¢ rjng containi 0 3 he roatom;

sel ect edngrom 1to 3 NV %Hﬁb%&“mﬁs %?gllotogit}&ﬁtﬁro%}ﬂ@s(ge S?te‘ihgmalt@r# )

- C1-6 al kyl optional |y Osarlds®iatams énd\d bh 1 SGtbmsdvisndis the heterdaraiiatic angis or

6-membered sat urated mypacyg sﬁgaﬁ,&tggm%gn% bR A DPhich3s & 1 © 3

het eroatons sel ected fr
03/ 035077 PCT/ GB02/ 0473aKengpdently -Gi-6alkyl st tiorrlkl ot PEPHYEI € i s
optionally substltuted with from1l to 4 substituents each of which is

independ tIy C Kyl -0 Cl-6 al kyl, or phenyl; or (5) -Cl-6
al kyl t| taﬂ‘flé]i &F a%ab})es ¥ a@%ﬂ%b’r‘égnlafg?@r"@aronml c ring 5 which
cont ai ns froml to 3 heteroatons selected froml to 3 Natons, O or 10
atons, and O el heteroarorratic ring is optionally

substituted W f %?Wﬁ?ﬁl%gyﬁccfﬁﬁégsﬁﬁgm Each of which is independently
-Cl-6 alkyl, -OCl-6 al kyl, oxo, or phenyl;

Another embodiment of the present invention is a compound of

15  Formula (I) exactly as defined in the immediately preceding embodiment, except that
when R2 is -C1.6 alkyl substituted with -N(RaRD), it is with the proviso that

-N(RaRDb) is not attached to the carbon atom in the -C1.6 alkyl group that is attached

to the ring nitrogen (i.e., that the -N(RaRb) group is not attached to the carbon atom
alpha to the ring nitrogen).

20
Another embodiment of the present invention is a compound of
Formula (I), wherein R2 is methyl;
and all other variables are as originally defined above;
25
or a pharmaceutically acceptable salt thereof.
Another embodiment of the present invention is a compound of
Formula (I), wherein R3 is -H or -C1_4 alkyl;
30

and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
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10 and all other variables are as originally defined above; or a

phar maceutical |y acceptable salt thereof. Another enbodi mnent of the present
i nvent i orwD3@3monpound of 15 Formula (1) exactly as defi med/dBo20izs3

i mredi ately precedi ng enbodi nent, except that when R2 is -G -6 alkyl
substituted wwth -N(RaRb), it is wth the proviso that -N(RaRb) is not
attached to the carbon atomin the -Cl-6 alkyl group that is attached to
the ring nitrogen (i.e., that the -N(RaRb) group is not attached to the
carbon atom alpha to the ring nitrogen). 20 Another enbodi nment of the
present invention is alcenpspecibfahis efbodiment, R is -Hemsdthyl R2n asotinetalydet and

all other var . ar..gknal |y defined above; 25 or a
phar maceut i cé’m‘% %ﬁ%@dﬁ 5 ’eR s‘}%éllgiitI t her eof . Anot her enbodi nent of the present

invention is a conpound of Formula (1), wherein R3is -H or -Cl-4 al kyl;

30 and al | oth i inR¥ht &f | '
and all other vari a%ﬁaqe%ﬁbaan%tthﬂébfexeﬁ%%ﬂﬁ%?sb@a’&n%@%g /04753

TRl R AT Lt N e e

In an asp
thi s enbodi meatstindted wah fidm MO betistiaihQEatieot which idiadesendenily Haloeent i on is a

conpound of 5 el ). IR R4A S - | kyl~,s ityted W th an
aryl, which |5Cs)ﬁg (?#6%%()'? Clgl%fé)?i (?%t’egllﬁ lﬁoaﬁ]ﬁg Iﬁllbgbraiglﬂbq{@fﬁent s each
of which is ihhle@lg@h el +1\}/I/0®,aM§éRﬂ?), -C oHalkyEN®R RPK v (=0)RAR R, K(EQIRA,
- C1- 4 hal oal kybyra QcGls fikal&phra-- ih, _$¥ed 0g{Ra, -SENRa NoGRa)sHEBRD) |
-Cl-4 al kgl wgagiﬁjﬁ%zgégg g{b% - é&%ﬁ -C2Ra, -Ci-4( alfk%-COZRa,
- OC2Ra, 10 SRa>O2NRAB P N(E DR\ NERS) , G4 2B N RAKEP2RD.,
- N( Ra%cgj =0 RimethyNnBadjoAtRiched € twlo adjkoght ﬁiﬁg:@)rﬁ&?ﬂlbms prRhbly L(e?gd: OXK |
attached to two, adj aceat ring ce tons, phenyl, -Cl-4 alkyl-phenyl,
- 0- phenyl , oﬁmg%gﬁéyg-gjﬂg??h3%2?%&%*? Yis a 5- or 6-nmembered
het eroaromatic ring cownthetei he i§ & 6rvr d-nietbéraddicesroabmasc Hingeptadmatiom
sel ected i 0Dy hgte%]a%n% in%@l()jen gltlﬂ}ll 1R f?or}lqll\},%) and S, and het is optionally
15  fused with a benzene ring, and is optionally substituted with 1 or 2 substituents each
of which is independently -C1-4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4
haloalkyl, or -CO2R8,;

and all other variables are as originally defined above;
20
or a pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is a compound of
Formula (I), wherein R4 is -CHp-phenyl, wherein the phenyl is optionally substituted

25  with from 1 to 3 substituents each of which is independently fluoro, bromo, chloro,
-OH, -C1-4 alkyl, -C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl,
-(CH2)1-2-N(RaRD), -SO2R2, -(CH2)0-2-CO2R2, -(CH2)0-2-N(R2)CO2Rb, -NO2,
-SRa, -N(RaRD) or phenyl;

30 each Ra and Rb is independently is H or -C14 alkyl;
and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
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15 fused with a benzene ring, and is optionally substituted with 1 or 2
substituents each of which is independently -Cl-4 al kyl, -Cl-4 hal oal kyl,
-0 Cl-4 awbyB/o350* C1-4 hal oal kyl, or -CO2Ra; and all ot hecTiGBoablses are
as originally defined above; 20 or a pharmaceutically acceptable salt

t hereof . Anot her enbodi nent of the present invention is a conmpound of
Formula (1), wherein R4 is -CH2-phenyl, wherein the phenyl is optionally
substituted 25 with from1 to 3 substituents each of which is

i ndependently fluoro, brono, chloro, -OH, -Cl-4 alkyl, -Cl1-4 fluoroal kyl,

-O-Cl-4 alkyl, -OCl1-4 fluoroal kyl, -(CH2)1-2-N(RaRb), -SO2Ra,
- (CH2) 0- 2- CO2Ra, (mZhQaﬁa%R&)f@@ eedlﬁ@&nbodu%é’ﬂs R4NK Reyih [lphéﬁyl Rish; 30
each Ra and Rb is independently is or -Cl-4 al ky and all other

vari abl es ar &egdenyljig pawna}lyaébsuﬁé@ﬂ wHbJom 149 3 auliﬁﬁlamﬁsc eaphjof xyhigh is
accept abl e saldepériiengypiF, -B23CWWOOBELOR7ANA1 P-Cﬂmﬂﬂbﬁ)lﬁbaolf@u_@all@s p&OY- of

h
opti onal 15 o ek FRCk aq Gt R SUCFD2 %8s OGRS BSF Bbertcl e
i ndependent | precéding BmbodiGient,- RiHis p-ﬂﬂler@baizlyybnzamméthbkybmeﬂl kyl, -O Cl 4
al kyl, -S02 5 Ci1-4 al k#l anotl?'er%é%e ¢ tlﬁégre em&%}%}o&ﬂ Ient %?C fl uor oal kyl .

I n anot her aspect of t rec S ]benzyl or
2, 3- di et hox pblaenajlly subsﬁltlatn@wwérfrmﬂ;é@ﬁ smbstltmtsmaeh eﬂwhqheﬂbrddpqnénmtly t he
phenyl is 0ﬂhbﬂmaiolmb SHIRS,i Dmieol_wamtylf-cqrq flub@alkyk Ot § ataﬁdyl soe@gh of

whi ch i s, independ f1 uo 1-4 al kyl, -Cl-4

f1 uor oal l@n i éﬁ‘-‘/iz G5 -2'1‘@??6)4%%‘0‘"’? r@ﬁ%ﬁﬁ%{P Rg( CH2) 1- ) N( RaRb) ,

- S2Ra, (CHZ(ﬁﬁﬂIQZ@@GIﬂE&a)CO(QRHZ)NDQ,dN@RaoﬂOZRb -NO2, or phenyl. In an
aspect of the precedi ng enbodi iS 0 nal.l. sub tltut ed
M b Erom 1 tor s cubst Tt RRAREL Gt PHrR SRtedmEns el gpdRany |
-OH, -Cl-4 akihslituted3yitd fombto3kkbstifuent; @thz@)f sithikahl is nuiepeI(deﬁIly F, f-BneraI kyI
I n 15 anot hetoEspeck aﬁJX1 thg. ﬂl%@ﬂkﬂg cﬂﬁ%hm@pw -4 1% fiRofobikgr. agenzyl or

2, 3- di met hoxybenzyl cl ass of present invention
i ncl udeslany a’@ﬁh?rcﬁﬁn@t opthemseaeding embpdlmr Ritis p-ﬂuombenzyl or 2,3~

dimethoxybenzyl.
A class of compounds of the present invention includes any compound
of Formula (I), wherein

20 Rlis-Rk;

RK is phenyl which is ‘
(a) optionally substituted with from 1 to 3 substituents each of
which is independently:
25 (D halogen,

2 -C1-6 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -O-C1.6
alkyl, -O-C1-¢ haloalkyl, -C(=O)Ra, -CO2R4, -SR2,
-S(=0)R2, -N(RaRD), -C(=0)-(CH2)0-2N(R2RD),

30 N(Ra)-C(=0)-(CH2)0-2N(RbRC), -SO2R2,
N(R2)SO2Rb, -SO2N(R2RD), or -N(R2)-C(Rb)=0,

3) -C1-6 haloalkyl,

@ -0-C1-6 haloalkyl,

(5)  -C(=0)Ra,

35 (6) -CO2R3,
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20 R1 is -Rk; Rk is phenyl which is (a) optionally substituted with from1
to 3 substituents each of which is independently: 25 (1) hal ogen, (2)
-Cl- 6 al kwb,03Mmbd0ch is optionally substituted with 1 or 2 PswhEBROWBAtS each
of which is independently -0-Cl -6 alkyl, -OCl-6 hal oal kyl, -C(=0 Ra,
-C2Ra, -SRa, -S(=ORa, -N(RaRb), -C(=0 -(CH2)0-2N(RaRb), 30

N(Ra) - C(=0) - (CH2) 0- 2N( RbRc), -SOQ2Ra, -N(Ra) SO2Rb, - SO2N( RaRb), or
-N(Ra)-C(Rb)=0Q, (3) -Cl-6 hal oal kyl, (4) -OCl-6 haloalkyl, (5) -C(=0O Ra,
35 (6) -CO02Ra, -24 WD 03/035077 PCT/ GB02/04753 (7) -C(=O N(RaRb), or (8)
-C(=0-Cl1-6 al kyl -N(RaRb); &any (@X_(om(iRtaRb) loy nono-substituted with (1)

-Cl-4 alkyl-Rm or 5 (2) wherein Rmis
aryl selected from phenyl ?ﬁﬁnapﬁ 1\@?@8}1 (Ig&h{%rﬁ)gp]ed sat ur at ed

het erocyclic ring contdbhi ng:ptmmﬂy]mbmn -Sublsetugrdoaitions i ndependent |y sel ect ed
fromN 0 and S; or a 5- orp-neghes ggyltmhe&oar omatic ring containing from

1 to 3 10_heteroatons |ndependentl Q. and S; wherein the
aryl defined in Rmis optiordl Iy ?Xétﬂs‘ﬁi(ﬁ%&f)\g@ﬁa%bm to 3 substituents
each of which is independently hal ogen, -Ci1-4 alkyl, -CF3, -0 Cl 4 al kyl,

- or -N(RaRh he sat d heter clic ring defined

opt | onal ly s&ﬂ?fql% Bt“(gal*f’ ar?![lE?e ?ﬂnbﬁhei‘yf@%’d@@ tabiag @ﬁp@@%{'éfﬁe%@t%ﬁeéh is

i ndependent | yetefdoydliatiky l:om:limm(gfmm anel 3 ihstetshtbrhs ﬁlﬂalbdn)delﬁm s!elli@ﬁ*JdH)me

nono- substi t d, s th ph n

- C02- phenyl , %W(%ﬂz?f?g %rgber%gy%%roﬁmngat aﬁgbc%%mg% ’Eg f;%/eq’r oaromatic

ri ng contl@li nihatgrdatamns mdﬁmn@em @ilé@md(frmnN O and S; wherein

the aryl defined in RM is optionally substituted with from 1 to 3
substituents each of which is independently halogen, -C1.4 alkyl, -CF3,

-0-C1-4 alkyl, -OCF3, or -N(RaRDb);

the saturated heterocyclic ring defined in R is optionally substituted
15 with from 1 to 3 substituents each of which is independently -C1-4 alkyl or

0xo0, and is additionally optionally mono-substituted with phenyl,
-(CH2)1-2-phenyl, -C(=0)-phenyl, -CO2-phenyl, -CO2-(CH2)1-2-phenyl, or a
5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms
independently selected from N, O and S; and

20 the heteroaromatic ring defined in R1M is optionally substituted with 1
or 2 substituents each of which is independently -C]-4 alkyl or oxo;

and all other variables are as originally defined above;
25  or apharmaceutically acceptable salt thereof.

A sub-class of the preceding class of compounds of the present

invention includes any compounds of Formula (I), wherein
30 RZ2is methyl;

R3is -H;

R4 is:
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i ndependently selected fromN, 0 and S; and 20 the heteroaromatic ring
defined in Rmis optionally substituted with 1 or 2 substituents each of
whi ch i s wodefpasdent|y -Cl-4 al kyl or oxo; and all other wamiGHIR©$75are as
originally defined above; 25 or a pharmaceutically acceptable salt

t hereof. A sub-class of the preceding class of conmpounds of the present

i nvention includes any conpounds of Formula (1), wherein 30 R2 is nethyl;
R3is -H R4 is: -25 WO 03/035077 PCT/ GB02/ 04753 (1) -CH2-phenyl, wherein
t he phenyl is optionally substituted with from1 to 3 substituents each of
whi ch is independent!|y(Pl uor@H2-pbemylpwhertindhephen@iHs opGodally sabstiphted withl- 4

fluoroal kyl, -OC 1-4 alky -0-Cl-4 f]luoroalk ~ CH2) 1- 2= N({R:

_SOPRa, 5 - (CH2)O0-2- CO2Ra, h{’%h%%?%ﬁﬁ%@é%&‘y%éfs lfléﬁ?ﬁndf’-nﬁﬁ?ggﬁj) or
phenyl: or (2) a fused bi cyblamo,chlosdcOH, eCdlalef.ef 164 Breroglkyk iO-God and 10
wrﬁr Fi n Zl i isl - Ht ﬁr -OH aglglkyga@rcﬁgm@%aﬁg&i_@ﬁm%mﬂqmb)[ ;slo)sﬁzd-l or -Cl-4
alkyl; and all other varia re efi In S; r a

phar maceu%j i cal |y accept abl e-@Iﬁotzhéﬁ%@g?,_—(&ﬁg}%—ﬁ@?}&f@:ﬁ%’sgNsz, 151%37 -

precedi ng cl ass of corrpoundN(RﬁRlmeﬂae@ﬁ,e&t i nvention includes any

conpounds of Formula (1), wherein Rd is 4-fl uorpbe | or 20
2, 3- di met hoxybenzyl ; akd al P?‘&Fﬂgfcyf}]é‘f?aém(é@féaﬂe Ctgg%’é‘?i ned in the class;

or a pharmaceutically acceptable salt thereof Z'25 still ot her sub-cl ass
of the preceding class of corrpourécis<~i1](jweg ]
— | Z

>
(V7,7

0L+

10 wherein Z1 is -H or -OH; and

each Ra and Rb is independently is H or -C1-4 alkyl;

and all other variables are as defined in the class;
15
or a pharmaceutically acceptable salt thereof.

Another sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (I), wherein R4 is 4-fluorobenzyl or
20  2,3-dimethoxybenzyl;

and all other variables are as defined in the class;

or a pharmaceutically acceptable salt thereof.
25
Still another sub-class of the preceding class of compounds of the
present invention includes any compounds of Formula (I), wherein R2 is methyl; R3
is -H; R4 is 4-fluorobenzyl or 2,3-dimethoxybenzyl; each R and RD is independently
is H or -C1-4 alkyl; and all other variables are as defined in the class; or a

30 pharmaceutically acceptable salt thereof.
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present invention includes any conpounds of Formula (1), wherein R2 is
nmethyl; R3 is -H R4 is 4-fluorobenzyl or 2, 3-di net hoxybenzyl; each Ra and
Rb is i nowpendasorty is Hor -Cl-4 alkyl; and all other vacraiBoes4#mse as
defined in the class; or a 30 pharnaceutically acceptable salt thereof. -26
WO 03/ 035077 PCT/ GB02/ 04753 Anot her class of the present invention

i ncl udes any conmpound of Forrmula (I11): O RN\ OHNR3 | QSNNRATO
(r1); wherein 5 Qis: (1) nethyl which is optionally substituted with 1 or
2 of -OCl1-4 al kyl, (E{l phenyl which is optionally substituted with from1l
to 3 substituents each \sitheisilas of theiprepepleintienitonyinClpdes agy compoundasf- 4 al kyl |
-CR3, -O Cl-folpurl (yl , - OCF3, nethyl enedi oxy attached to two adjacent
carbon atons, or phenyl, or (3) a 5- or 6-nenbered saturated heterocyclic
ring containing froml to 3 heteroatong)i ndependently selected fromN, O
and S; wherein the saturated hetergcycllic rOHg is optionally substituted
with 1 or 2 15 substituents each 01R i /s i p@ependently -F, -d, -Br,

-Cl_4 alkyl, oxo, phenyl, or - O)Wmhenyl; Tis: (1) -H 20 (2) -OH, (3
nmethyl or ethyl, optionally s i i bHFgr -O-Cl1-4 alkyl, (4)
-0 Cl4 alkyl (5) -N(RaRb), (6) -N _I)-( 2) 21 OH,

O (m;
wherein
5
Qis:
(1) methyl which is optionally substituted with 1 or 2 of -O-C1-4 alkyl,
@) phenyl which is optionally substituted with from 1 to 3 substituents
each of which is independently -F, -Cl, Br, -C1-4 alkyl, -CF3, -O-C1-4
10 alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms,
or phenyl, or
3) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; wherein the
saturated heterocyclic ring is optionally substituted with 1 or 2
15 substituents each of which is independently -F, -Cl, -Br, -C1-4 alkyl,
oxo, phenyl, or -C(=O)-phenyl;
T is:
1 -H
20 2 -OH,
3) methyl or ethyl, optionally substituted with -OH or -O-C].4 alkyl,
4) -0-C1-4 alkyl
(5)  -N(RaRD),
(6)  -N(R3)-(CH2)2-OH,
25 (7)  -N(R2)-CO2Rb,
(8)  -N(R2)-C(=0)-(CH2)1-2-N(RaRb),
(9 RS,

(10) -(CH2)1-2-RS, 0or
(11)  -(CH2)0-2-N(R2)-(CH2)0-3-RS;
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25 (7) -N(Ra)-CO2Rb, (8) -N(Ra)-C(=0)-(CH2)1-2-N(RaRb), (9) -Rs, (10)
-(CH2) 1-2-Rs, or (11) -(CH2)0-2-N(Ra)-(CH2)0-3-Rs; -27 WD 03/035077

PCT/ GB02/W0038350Rs is: (1) phenyl optionally substituted WCTIGHROMSY to 4
substituents each of which is independently hal ogen, -Cl-4 alkyl, -Cl-4
al kyl -ORa, -Cl1-4 5 hal oal kyl, -OCl-4 alkyl, -0 Cl-4 hal oal kyl, or
-N(RaRb); (2) a 5- or 6-nenbered saturated heterocyclic ring containing
from 1 to 3 heteroatons independently selected fromN, 0 and S; which is
optionally substituted with from1l to 4 substituents each of which is

i ndependently -Cl1-4 alkyl, -C 1-4 al kyl -ORa, -Cl-4 hal oal kyl, -0-Cl1-4

al kyl, 10 -Og¢}s.4 hal oal kyl, -C(=0O Ra, oxo, phenyl, or -CH2-phenyl; or (3)
a 5- or 6-menbered heteroaromatic ring containing from1 to 3 heteroatons
i ndependent |y sel ect ed (Pr onPhenyd optienaly supstiswied with frany h 40 fyubséitiesisieach ed
wth from1l to 4 sitwhichtisigiesenclantly Rflogdn, oy i alkiyhd€perddeyltORa -Ci-4 al kyl ,
-C 1-4 alkyl-0ORa, ,-C 1. oal Qs Cl - yl., | -4 hal oal kyl, or
15 oxo; R is (1) hgl&‘ﬂ‘]i‘yﬁ“gﬁ&rﬁ ,ah‘?g)'ofﬁk-gila%a@ﬁ’ s U oo wt N( RaRb) ,
or 20 (|3) -Cl-4 al kyl sdbst atsubed-mdmtered Saturated heterorheli exting edntdiaing drom
nmonocyclic heter lLe which contains.froml to er Qa .sel ected
fromlto 3 N at ﬁ%% hﬁtefi?at(fas %%S%delg%sege%%d Olgila?f)grpsd;’g’v%elrcellsn t he
saturated het er ooptidrelly sulsgtitutedwithyfranu b e #substituenis dach pbwhichtip 4
substituents eachipdepentiRh@-C £4lalldePeRdEMNLVIYORE --Cl-AhabK)l; -BE 1BBalkgl, - H or
-Cl-4 al r(il; R4 is [géﬁzhggg%fél {;ﬂg;h%?g@t h%g&henyé}ﬁfsﬁ oHtt{ Bnal |1>I/ﬁ3 7
substitul®d with FPEm-4hri9alil sGEDRALH ShElPrs DERYE €7 i ndependent | 'y
fluoro, brono, chloro, (3)0H, a-5Chr §-ndddered hetkoatohrafic king@be@inkyd from@65- 4
alkyl, -O-Cl-4 fl ch[a?o%!cogsl ihdeée%lalgl‘?t%/ s%le'élgeg%ﬁ)bn)l N, Osa%%a;’which is optionally

substituted with from 1 to 4 substituents each of which is independently -C1-4
alkyl, -C1-4 alkyl-ORa, -C1.4 haloalkyl, -O-C1-4 alkyl, -O-C1_4 haloalkyl, or

15 0X0;

R2is
1)  -C1-4alkyl,
2) -C1-4 alkyl substituted with -N(RaRb), or
20 3) -C1-4 alkyl substituted with a 5- or 6-membered saturated monocyclic

heterocycle which contains from 1 to 3 heteroatoms selected from 1 to
3 N atoms, 0 or 1 O atoms, and O or 1 S atoms; wherein the saturated
heterocycle is optionally substituted with from 1 to 4 substituents each
of which is independently a -C1-4 alkyl;

25
R3 is -H or -C1.4 alkyl,

R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3

substituents each of which is independently fluoro, bromo, chloro, -OH, -C1_4 alkyl,
30 -Cj-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1-2-N(RaRb), -SO2R2,

-(CH2)0-2-CO2R2, -(CH2)p-2-N(R2)CO2RDb, -NO2, -SR2, -N(RaRb) or phenyl;

each R2 and RD is independently is H or -C1.4 alkyl; and

35 sisaninteger equal to zero, 1, or 2;
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-(CH2) 0- 2- CO2Ra, -(CH2)0-2-N(Ra) CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl;
each Ra and Rb is independently is Hor -Cl-4 alkyl; and 35 s is an integer
equal to weroe/033b77 or 2; -28 WO 03/035077 PCT/ GB02/ 04753 ®@CT&:B02/04753
pharmaceutically acceptable salt thereof. In an aspect of this class, R4 is
- CH2- phenyl, wherein the phenyl is optionally substituted with from1l to 3
substituents each of which is independently 5 fluoro, bronmo, chloro, -OH,
-Cl-4 alkyl, -Ci1-4 fluoroalkyl, -OCl-4 alkyl, -OCl-4 fluoroalkyl,
-(CH2) 1- 2- N(RaRb), -SQ2Ra, -(CH2)0-2-CQ2Ra, -(CH2)0-2-N(Ra) CO2Rb, -NO2, or
phenyl A sub-class of the preceding class of conpounds of the present

i nvention ingl gﬁfi‘ Mu&ggp& ﬂg%lggalﬁ%lrggfa (I1'l) exactly as defined in the
di 1 t th

PhEeer® 0y arh R both el R K@ Rl e S R,
E:ar bon atom é[ﬁmh subbtithted With frOfOLR 3 ibistitubsits aﬁdlﬂﬁhhﬂﬂchm 1hd1®enda1n§iyn: tL ogen

I t t r t t
the ri ng n|t %Ode’rlgrg&%%n%fﬁgﬁ sc%) Qﬂtkgﬁ éggﬁﬁﬁ%ﬁ}gcgﬂ%?%@s??@ Pra to
conpounds  of fludreallyle SEHL2)1 2ANEGAR 0 SORRPUE 2y (& bunds of Fornula (11),
wherein Qi S ﬁ@w&é\l(ﬁa?cg R5 N9, or phenyl 2) -N(RaRb), (3) a 5- or

u

6- menber ed sat erocyclic ring cont aining froml to 3 heteroatons
i ndependent |y sel ect edAfsubreldss obthgpeecedingjslashof compougds pigAa PTefe ¥ ubst i t ut ed

W'CE h 0)1 or 2 &zg?{dn Eaﬁaés ?%Bn@%uﬂﬂ'&@ohﬁula'(ﬂﬂ@&@ gl andéfihed G thé pabdestingor t
aronmati c

is a 5- Hafserire gﬁgﬁﬁ' }ﬁ g’lq 4%&9@{ B{eﬁlw N(Rhgb} %2 nghﬁg?hyl R3

is -H and mvmtmm 19@@@@0@1?}&:&%@ atem ICiE--phehylkyl sipEr B t he

phenyl i's OpI Ia?tagﬂ %l%br?rgg n1!f]rto§edn eM et Bla%th%r N%RaRb) group is not attached to the

carbon atom alpha to the ring nitrogen).

15 Another sub-class of the preceding class of compounds of the present

invention includes any compounds of Formula (II), wherein
Q is phenyl;

20 Tis:
1  -H
2)  -N(R2Rb),
3) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; which is
25 optionally substituted with 1 or 2 substituents each of which is
independently -C1-4 alkyl or -C(=O)Ra, or
4) -N(R2)-(CH?2)1.2-heteroaromatic, wherein the heteroaromatic is a 5- or

6-membered ring containing 1 or 2 N atoms;
30 R2is methyl;

R3 is -H; and
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substituents each of which is independently -F, -d, -Br, -Cl-4 al kyl,

-CF3, -OCl-4 alkyl, -SQR2CH3, -SCH3, -N(CH3)2 or -OCF3; 5 each Ra and Rb

i s i ndepewoenwsip7? H, nmethyl or ethyl; and s is an integePCeqiBOR/0433zer o or
1; or a pharmaceutically acceptable salt thereof. 10 In an aspect of this
subcl ass, R4 is -CH2-phenyl, wherein the phenyl is optionally substituted
wth 1 or 2 substituents each of which is independently -F, -d, -Br,
-Cl-4 alkyl, -CF3, -OCl-4 alkyl, or -OCF3. Another class of conpounds of
the present invention includes any 15 conpound of Fornula (1), wherein R
is -Rk; Rk i R4is)CHoShenyl, Ghereintthe pﬂe@aiswpabsﬁlymbattmymn}m bt Ig cont ai ni ng

fromO to 1 it

bi cyclic het g?%%%t&%ﬁﬁ%ﬁ%m%qg%ldng%?ﬁ%nd ring éé?fé g(ygscg?’ @F“érfgered
saturated. hetalﬂhybc§@[2CHSs +rHHsoMEHAI ey O@is 0 to 1  oxygen atoms and from 1
to 3 nltrogen atons; wherein the saturated heterocyclic ring or bicyclic
heterocycle is optionally substituted with from1 to 3 substituents each
of which §s iadeReaettRP fisindeEndantly--Bi methyl ky thylvandh i s optional |y
substituted with from1l to 4 substituents each of which is independently
hal ogen, -0OCl1-4 alkyl, -OCl-4 haloalkyl, -C(=O Ra, -CQ2Ra, - SRa,

-S(=O Ra, - N@F‘é’aﬂbl)ntegﬁt}%@} tzere9nlioaN( RaRb),  N(Ra) - C(=0) - (CH2) 0- 2N( RbRe) ,

- SO2Ra, 30 - N(Ra) SO2Rb, -SOZN(RaRb) or -N(Ra)-C(Rb)=0 (2) -OH, (3)

- ( O) Ra, 30 WO 03/035077 PCT/ GB02/ 04753
(6) ~Q(=Q)- cf}%Pgoz hB%PO?? ° SRﬁgge)féOf $) S(=ORa (9 -S02Ra 5 (10)
- N( RaRb) In an aspect of this subclass, R 1s - -phenyl wherein the phenyl is

optionally substituted with 1 or 2 substituents each of which is independently -F, -Cl,
-Br, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, or -OCF3.

Another class of compounds of the present invention includes any
15  compound of Formula (I), wherein

Rl is -Rk;

RK is (i) a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen
20  atoms and from 1 to 3 nitrogen atoms or (ii) a bicyclic heterocycle which is a benzene
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1
oxygen atoms and from 1 to 3 nitrogen atoms;
wherein the saturated heterocyclic ring or bicyclic heterocycle is
optionally substituted with from 1 to 3 substituents each of which is independently
25 (1) -C1-4 alkyl, which is optionally substituted with from 1 to 4
substituents each of which is independently halogen,
-0-C1.4 alkyl, -O-C1-4 haloalkyl, -C(=0)R2, -CO2Ra,
-SR2, -S(=0)R2, -N(RaRb), -C(=0)-(CH2)0-2N(RaRDb),
N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2R2,

30 -N(R2)SO2Rb, -SO7N(R2aRDb), or -N(R2)-C(Rb)=0,
(2) "OH,
(3) -C(=O)Ra,
4) -CO2Ra,

(5)  -C(=O)N(RaRD),
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(11) -Rm (12) -Ci1-4 alkyl-Rm wherein the alkyl is optionally substituted
wth from1l to 4 substituents each of which is independently hal ogen,
-OH, - CN,wo@swasohal oal kyl, -O Cl-4 al kyl, 10 - O Cl-4 hal ozCiydR020€530) Ra,
-C2Ra, -SRa, -S(=ORa, -N(RaRb), -N(Ra)CX®2Rb, -SOQ2Ra, -N(Ra)SO2Rb,
-S2N(RaRb), or -N(Ra)-C(Rb)=0, (13) -C0-4 al kyl-N(Ra)-C0-4 al kyl-Rm (14)
-C0-4 al kyl-O-C0-4 alkyl-Rm 15 (15) -C0-4 al kyl-S-C0-4 al kyl-Rm (16)
-C0-4 alkyl-C(=0)-C0-4 alkyl-Rm (17) -C(=0-0C0O 4 al kyl-Rm or (18)
-C(=O N(Ra)-CO-4 al kyl -Rm 20 wherein each Rmis independently -C3-6

cycl oal kyl ; aryl select(@d frGr@hEny allayldNRM®R®t hyl ; a 5- or 6-menbered
saturated heterocyclic ?jr ng ﬁlﬁgt aining from1l to 3 heteroatons

i ndependently sel ect ed( om N0 and S; or a 5- or 6-nenbered

het ercaromatic ring cor8ni ni-BGEA@REM 1 to 3 heteroatons i ndependently
selected from N, 0 andoyS, whehrhn any N is optionally oxidized to forman
N-oxi de; wherein 25 the aryl iS optionally substituted with from1l to 3
substituefts each of Whdch-NR#ependent!y hal ogen, -Cl-4 al kyl, -CF3,
-0 Cl1-4 al kyl, -QCF3, -NeRaRb) ; the saturated heterocyclic ring is

. QL1) : . Ing |
optionally substituted th from.l to 3 . substituents each of which i
i ndependent|y -Cl-4 al @#) or’&é)ﬁoﬁn%%#gmi whegging 8F#{Vg]ﬁé’ﬂl9mgl§tsluhﬁﬁ?t?9Wlt?‘
nmono- substituted wit h( pheglyl , - g(ﬁ&ﬂ 11@4@&1@%&&&%5 calh 6%12{&§§Mld¢pend¢ntly
- 02- phenyl, or -C02-(CH2)1-2-p o apgly t I LoAl hC S
optionally substituted with 1 or%gwggrtljb?ﬁ’t ught sf"gélg ag{‘;ﬁwﬁi %L“”i%g{yll’
i ndependé%t |y hal ogen, -Ci1-4 al kyP;Cobd helaslkyl.-G=GBHIO3BB 73R,
PCT/ GB02/ 04753 and all other var§aleh)rs, m(gagﬁkomlgi)@?jz@b, q?}j%lﬂaed abovg_; or
a pharmaceutically acceptabl e sal reof. B ub;class o preceding
cl ass of conpounds of the pr esent‘ﬁ(é%ggﬁ&'foo#qmﬁﬁgg ) (I%aé‘rﬁfgﬁ?rc% of
Formula (1), wherein RI13)s: -Cp-4 alkyl-N(R2a)-Cg-4 alkyl-Rm,
(14) -Cp-4 alkyl-O-Cp-4 alkyl-Rm,
15 (15) -Cg-4 alkyl-S-C-4 alkyl-Rm,
(16) -Cp-4 alkyl-C(=0)-Co-4 alkyl-Rm,
17y -C(=0)-0-Cp-4 alkyl-Rm, or
(18) -C(=O)N(R2a)-Co-4 alkyl-Rm,;

20  wherein each RM is independently -C3.¢ cycloalkyl; aryl selected from phenyl and
naphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; or a 5- or 6-membered
heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from
N, O and S, wherein any N is optionally oxidized to form an N-oxide; wherein

25 the aryl is optionally substituted with from 1 to 3 substituents each of

which is independently halogen, -C1-4 alkyl, -CF3, -O-C]-4 alkyl, -OCF3, or
-N(RaRb);

the saturated heterocyclic ring is optionally substituted with from 1 to 3
substituents each of which is independently -C-4 alkyl or oxo, and is

30 additionally optionally mono-substituted with phenyl, -(CH2)1.-2-phenyl,

-C(=0)-phenyl, -CO2-phenyl, or -CO2-(CH2)1-2-phenyl; and
the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently halogen, -C1_4 alkyl, or oxo;
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R1I0- SCE NNNR8 RB NNR8 RB RB N RI2~, N"-r OR, NN, ~N 8 08 10
RR, R N()-NN-R8 R8 R8 R8 is: (1) -H 15 (2) -Cl-4 alkyl, which is
opti onal Iwogabsiortuted with 1 or 2 substituents each of WwIrABR®4753

i ndependently -CH, -OCl-4 alkyl, -OCF3, -C(=O Ra, -CQ2Ra, -SRa, -NRaRb),
or -C(=ON(RaRb), (3) -C(=ORa, 20 (4) -CQ2Ra, (5) -C(=O N(RaRb), -32 WO
03/ 035077 PCT/ GB02/ 04753 (6) -C(:O)-(CHZ) 1-2-N(RaRb), (7) -SQ2Ra, (8)
-(CH2) 1- 2-Rm (9) (CHZ)O C( O) (CH2)0-2-Rm 5 (10)

-C(=0-0(CH2)0-2 - —O)NSRa) (CH2)0-2-Rm R10 is -H, -OH,
-Cl-4 al kyl , anéaépthprazmgkrles armemmpal wiefined @by 1- 2-Rm ;. 10 R12 is (1)
-H (2) -Cl-4 alkyl, which is optlonally substituted vmth 1 or 2

substltuents each of which is |n ntly -OH, -O-Cl-4 alkyl, -OCF3,
Rallocth depend
-C(=ORa, - ﬁé’m’%ﬁ%&“w ¥ BSFRY2 i e‘-‘f’@ﬁ-’:q N( RaRb) ,

5 A sub-class of the preceding class of compounds of the present
invention includes any compounds of Formula (I), wherein

Rl is:

10 ‘\/N\Rg ’ k/N\Rg ’ K/O ’ \R8 ’
%,
OGO SN
R8 is:
1)  -H
15 (2) -C1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -O-C1.4
alkyl, -OCF3, -C(=O)Ra, -CO2R2, -SR2, -N(RaRD), or
-C(=O)N(RaRb),
(3)  -C(=O)Ra,
20 Gy -CO2R3,

(5)  -C(=O)N(R2RD),
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(3) -C(=O Ra,. (4) -CR2Ra, (5) -C(=0-(CH2)1l-2-N(RaRb), or (6) -SQ2Ra; 20
R2 is nethyl; R3is -Hor nethyl; 25 R4 is -CH2-phenyl, wherein the phenyl
is optiomablog/oswbstituted with from1l to 3 substituents eattGRIR/o¥dsBch is

i ndependently fluoro, brono, chloro, -OH, -Cl-4 alkyl, -Cl-4 fluoroalkyl,
-OCl1-4 alkyl, -OCl-4 fluoroal kyl, -(CH2)1-2-N(RaRb), -SO2Ra,
-(CH2) 0- 2- CQ2Ra, - (CH2)0-2- N(Ra) CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; and
30 each Ra and Rb is independently -H or -Cl-4 alkyl; or a pharmaceutically
acceptable salt thereof. In an aspect of this subclass, R4 is -CH2-phenyl,
wherein the phenyl is (6pti oGO CGHigti-N@®&P)With from1 to 3 substituents
each of which is indep 47})dent_ »ora33 WO 03/035077 PCT/ GB02/04753 fluoro,
brono, chloro, -OH, -CIL-4 al ? ~Cl-4 fluoroalkyl, -OCl-4 alkyl, -OCl-4
f1uoroal kyl, -(CH2)1- 248\ RaRH2ISREL, - (CH2) 0- 2- CC2Ra,

- (CH2) 0- 2- N(Ra) CO2Rb, d02, _@%969?@ =0)5(Qq@g§)%e1|§?gl Ssngf Ot—|h§ p{\le]segt N

i nvention_i ncl udes any npound. .0 ormul & :

N.R4 O (1?; wherein Rﬁf(ﬁs: "fggfjo)-'él(- 2&@—2913’?“’ 90 (2) -Ci1-6 al kyl substituted
wth -N(RaRb), (3) -Cl{6lal kg(=CGNRe)-{CHeP MR phenyl which is: (a)
optionally substituted with from1 to 4 substituents each of which is

i ndependent|ly hal ogen, -Cl-4 alkyl, -Cl-4 haloal kyl, -0 Cl-4 al kyl,

- O Cl- 4 hal o®Wyis ;H,oOH, -C1-4 alkyl, -O-Cj4 alkyl, -N(RaRDb), or -O-(CH2)1-2-Rm ;

10 R12jg
m  H
(@A) -C1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -O-C1.4
alkyl, -OCF3, -C(=O)Ra, -CO2R3, -SRa, -N(RaRDb), or
15 -C(=O)N(RaRDb),
3) -C(=0O)Ra,
(4)  -CO2Ra,
(5)  -C(=0)-(CH2)1-2-N(RaRD), or
(6) -SO2R%
20
R2 is methyl;

R3 is -H or methyl;

25 R#4is -CHp-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,
-C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1-2-N(RaRb), -SOoRa,
-(CH2)0-2-CO2R3, -(CH2)0-2-N(R2)CO2Rb, -NO», -SR4, -N(RaRDb) or phenyl; and

30 each Raand RD is independently -H or -C1_4 alkyl;

or a pharmaceutically accep'table salt thereof.
In an aspect of this subclass, R4 is -CH2-phenyl, wherein the phenyl is

optionally substituted with from 1 to 3 substituents each of which is independently
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15 -C0-6 al kyl -N(RaRb); and (b) optionally nono-substituted with -Cl-4

al kyl substituted with a 5- or 6-nenbered saturated heterocyclic ring
cont ai ni ryofoB#5017t 0 3 het eroatons selected from 1l or 2 NPCatGB®/04B3or 10
atonms, and O or 1 S atonms; 20 wherein the heterocyclic ring is optionally
substituted with from1l to 3 substituents each of which is independently
-Cl-6 al kyl, oxo, or a 5- or 6-nenbered heteroaromatic ring containing
froml to 3 heteroatons selected froml1l to 3 N atoms, O or 10 atom and O
or 1 Satom 25 (4) -Cl-6 alkyl optionally substituted with -CH and

substit ut ed flixgth, Broso, cilo®, ARHHC pd alial, uCatsedinoroaibyly €D -helkel, 60y(1-¢ whi ch

contains fro 3 I OREEAED) S & ec ] 8 N atons, O or 10
atons, and Oﬁh%rg)ali‘(ﬂsxd[}@gz% erei)h%t(%e hcettcgirzz(g?gcfv(g%s’ optionally
substituted WCH)0-34NRACR2BI5ON. pePhemsb2/ 04753 from 1 to 4 substituents
each of which is independently -Cl1-6 alkyl, -OCl-6 alkyl, oxo, or phenyl;
or (5) -Cl-6 alkyl substituted with a 5- or 6-nenbered heteroaromatic ring
whi ch contains from 1 fgothendassrafdhoprssentinventien inclydesianysompquad efrs, 5 0
or 10 atoms, papdnPaay: 1 S atoms; wherein the heteroaromatic ring is
optionally substituted with from1l to 4 substituents each of which is
i ndependently -Cl1-6 al kyl, -O Cl-6 akkyl, oxo, or phenyl; and all other
variables are as originally def 'Bged ov@H 10 or a pharnaceutically
acceptabl e salt thereof. A sub-tTla t heppr ecedi ng cl ass of conpounds of
the present invention includes an oun@s of Formula (I111) exactly as
defined in the preceding 15 class, Nhat when R2 is -Cl-6 al Kyl
substituted with -N(RaRb), it is with thellproviso that -N(RaRb) is not
attached to the carbon atomin the -Cl-6 @l kyl gfiup that is attached to
the ring nitrogen (i.e., that the -N(RaRb) group is not attached to the
carbon atom %h@@ﬂ}lE@ist he ring nitrogen). 20 Another sub-class of the
precedi ng cl ass "of _cofrpound f the present invention includes any
conpounds of For nila (T@l—ﬁ,alwﬁer ein

10 (2)  -C1-6 alkyl substituted with -N(RaRD),

3) -C1-6 alkyl substituted with phenyl which is:

(a) optionally substituted with from 1 to 4
substituents each of which is independently halogen, -C1-4

alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, or
15 -Co-6 alkyl-N(R&@RD); and
(b) optionally mono-substituted with -C1-4 alkyl
substituted with a 5- or 6-membered saturated heterocyclic ring
containing from 1 to 3 heteroatoms selected from 1 or 2 N
atoms, 0 or 1 O atoms, and O or 1 S atoms;
20 wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently
-C1-6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring
containing from 1 to 3 heteroatoms selected from 1to 3 N
.atoms, O or 1 O atom, and O or 1 S atom;
25 4) -C1-6 alkyl optionally substituted with -OH and substituted with a 5-
or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, O or 1 O atoms, and 0
or 1 S atoms; wherein the heterocycle is optionally substituted with
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R2 is: (1) -Cl1-4 alkyl, 25 (2) -(CH2)1-3-N(RaRb), (3) -(CH2)1-3-phenyl,
wherein the phenyl is: (a) optionally substituted wwth from1l to 3

substi t uewbD3®aM7 of which is independently fluoro, chlor®@CT/dB0RNW]S3- Cl-4
al kyl, -CF3, -OCl1-4 alkyl, -0-CF3, or 30 -(CH2)1-3-N(RaRb); and (b)
optionally nono-substituted with -(CH2)1-3-saturated heterocycle which is
a 5- or 6-nenbered saturated heterocyclic ring containing froml to 3

het eroatons selected from1 or 2 N atons, 0 or 10 atons, and O or 1 S -35
WD 03/ 035077 PCT/ GB02/ 04753 atons, wherein the heterocyclic ring is
optional ly substituted from i ito # substituents @ck abwhichagindspendeilyofCvé plkdl, i s

i ndependently -Cl-4 al gyt QraRardxdY by phefidi: of CH2) 1- 3-saturated heterocycl e,
wherein the -(CH2) 1- 3- no(:glet%lx(ljdlgbs{’ g%{)p%?ongﬂ’loy substituted with an - OH and

the saturated het é)ocycte-Gaky sgbstifited wilBihtos - Bemberad Beterpsrrseasiciting
heterocycl e whi ch cont giipg, £4edth ﬁ%ﬁlolt%j‘ﬁét&B%hB@EIeE@hﬁ%hﬁfitJi Rdmt0 3 N
0 or atons; wh e het

atons, 0 or 10 atoms, an S:L ; ereint erocycle is
optional |y substitut ed WrtlHO atomasyand P er 3 Ssaiems: Whesein shehgieroOmats engiis

i n?ﬁpfndi gt IR>4/ a - CSL:;4 421 dpkivhally shBstRitel With fedzhid 1 43ubNithéhyd éach BBWhi?ct})ritH_ frt g
nmet hyl ; is - - ef el e S .y substitute
wth from1l to 3 subs'l?l lrp}éllﬁ Cgﬁgg(gﬁégafu&)ahidéﬁ?%gufﬂd%pogtrt])(%jgﬁ%'llygi fl uoro,
brono, chloro, -OH, -Cl-4 alkyl, -C 1-4 fluoroalkyl, -0-C 1-4 al kyl,

-0-C1-4 fluoral e T - 2- .- (CH2) 0- 2- CO2Ra,
- (CH2) 0- 2- N( ﬂg?@ﬁ?fV%%S%%%@%%‘ﬁ@%f%ﬁﬁenw; and 20 each Ra and Rb
is indepé®dently is Hor -Cl-4 alkyl; or a pharnaceutically acceptable

sal t thereof o L BhamRSRRE! QECGPQBES%HQH‘%I@&.S, R4 is -CH2-phenyl, wherein the
phenyl is optionally subs¥itu ed with from1l to 3 substituents each of

whi ch is independently
A sub-class of the preceding class of compounds of the present

invention includes any compounds of Formula (IIT) exactly as defined in the preceding
15  class, except that when R2 is -C1.¢ alkyl substituted with -N(RaRDb), it is with the

proviso that -N(RaRD) is not attached to the carbon atom in the -C1.¢ alkyl group that
is attached to the ring nitrogen (i.e., that the -N(Ra@Rb) group is not attached to the

carbon atom alpha to the ring nitrogen).

20 Another sub-class of the preceding class of compounds of the present

invention includes any compounds of Formula (III), wherein

R2is:
(1)  -Ci-4 alkyl,
25 . (2)  -(CH2)1-3-N(R2RD),
3) -(CH2)1-3-phenyl, wherein the phenyl is:

(a) optionally substituted with from 1 to 3
substituents each of which is independently fluoro, chloro,
bromo, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -O-CF3, or

30 -(CH?2)1-3-N(RaRb); and

(b) optionally mono-substituted with
-(CH2)1-3-saturated heterocycle which is a 5- or 6-membered
saturated heterocyclic ring containing from 1 to 3 heteroatoms
selected from 1 or 2 N atoms, QO or 1 O atoms, andOor 1 S
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25 fluoro, brono, chloro, -OH, -Cl-4 alkyl, -Cl-4 fluoroal kyl, -OCl-4

al kyl, -OCl-4 fluoroal kyl, -(CH2)1-2-N(RaRb), -S02Ra, -(CH2)0-2-CQ2Ra,

- (CH2) 0- 2Wh(0Ra33002Rb, - NO2, or phenyl. Another class of cecpaEBud®4BB t he
present invention includes any 30 compound of Formula (lI), wherein RL is
-C(=0)NH (CH2) 1-2-Rk ; and Rk is (i) a 5- or 6-nenbered saturated
heterocyclic ring containing from1l to 3 35 heteroatons independently
selected fromN, 0 and S, or (ii) a 5- or 6-nmenbered -36 WO 03/035077
PCT/ GB02/ 04753 heteroaromatic ring containing from1 to 3 _heteroatpns

i ndependent |y sel ected fromtomsouhdden thinRpteopyHicAme iy gpionsily subsint
originally defined above; giRlrot PRAS BBEEHchBRatl obOERR iSintiependdrdtlyt her eof .
A sub-cl ass of the precedi ng.class ounds of the present invention

i ncl udes any conpounds of FoO %F@‘W’;P %rei n 10 Rl is o

- O(=0) NH ( CH2) 1- 24Kk ; -(GHQ) RR-seisirdted hetergeycde, véherainrther-£aHa He 3nmpeiety is
heterocyclJic ring contai,ning fro 0. 0, I -

sel ect ed gf romN, 0 and®®n3 yf‘qugluiecfswlt%?n F%ﬁgﬁee%&fgﬂaﬁg?@%ggéﬁ%?c ring
containing from1 to 3oihehembetedrmturaicdmendeiclic hetsuicele adpichreontaing fofRds; R2

is methyl; 20 R3is 'WPJ%EB%{I%A% x&&fe%écged-fﬁﬁ%m@@m\mnﬁb@bﬂ@ét&%s,%a@yl is

optionally substituted w ] substj tuents iaac&o.f V\cfri CF IS

i ndependent |y fluoro, ©FbfistonsMdersin tholeteresycle is pryqnally sedstipteqd WP oal ky! |
-O-Cl-4 al kyl, -O Cl-4fbnubtodasubglituents €xdh) df -whidl Ramigpendeddy RaC1 251kyl;

-(CH2) 0- 2- C2Ra, -(CH2)0-2-N(Ra) CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; and
each Ra Khd Rb is i ndePendently -H or -Cl-4 alkyl:; or a pharmaceutically
accept abl e salt tdreof(CHR)1Brpyaidyhspect of this subclass, R4 is

- CH2- phenyl, wherein the phenyl is optionally substituted with from1l to 3
substituents each of which is independently fluoro, brono, chloro, -OH,
-Cl- 4 al kyl , R3@1-Hiof madwybal kyl , - O Cl-4 al kyl, -OCl-4

15 R4 is -CHo-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,
-C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1.4 fluoroalkyl, -(CHp)1.2-N(RaRb), -SO2R3,
-(CH2)0.2-CO2RA, -(CH)0-2-N(R2)CO2RD, -NO2, -SR2, -N(R3RD) or phenyl; and

20 each R2 and RD is independently is H or -C1-4 alkyl;

or a pharmaceutically acceptable salt thereof.
In an aspect of this subclass, R4 is -CH2-phenyl, wherein the phenyl is

optionally substituted with from 1 to 3 substituents each of which is independently

25  fluoro, bromo, chloro, -OH, -C1.4 alkyl, -C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4
fluoroalkyl, —(CH2)1—2—N(RaRb), -SO2R4, -(CH2)0-2-CO2R2,
-(CH2)0-2-N(R2)CO2RD, -NO2, or phenyl.

Another class of compounds of the present invention includes any

30 compound of Formula (I), wherein
R1 is -C(=0)NH-(CH2)1-2-Rk ; and

RK s (i) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
35  heteroatoms independently selected from N, O and S, or (ii) a 5- or 6-membered
-36 -



fluoroal kyl, -(CH2)1-2-N(RaRb), -SO2Ra, -(CH2)O0-2-CX2Ra,
- (CH2) 0- 2- N(Ra) CO2Rb, -NO2, or phenyl. -37 WO 03/035077 PCT/ GB02/04753 It
is to be wodawnswond t hat additional enbodi nents of the pr@semiBoivEati on
i nclude, but are not limted to, conmpounds of Fornula | wherein each of
two or three or nore of Rl, R2, R3, R4, Ra, Rb, Rc, Rd, Rk and Rmis
i ndependently defined in accordance with its definition in one of the
enbodi ments or an aspect 5 thereof as set forth above, or in accordance
with its definition in one of the foregoing classes set forth above or a
sub- cl ass or heteapaipmatihengegntaining fepe 1de P heissosiosneindepanderitit setasteddfomhese
variables inNayawd g; | are additional enbodinents within the scope of the
present invention. 10 An aspect of the present invention is a conpound
selected fromthe group consisting of N (2-ethoxybenzyl)-5-hydroxy- |
- met hyl - 2- ( 4-ane tahltheh @ aydhlestare A0origifallydddfiydd apyet M di ne- 4- car boxam de; 15.
N- (2, 3-di get hoxybenzyl ) - 5- hydr oxy- | -nethyl-2-(4-nethyl phenyl)-6-o0xo0-1, 6-
di hydr opyri m di ne- 4- car boxam de; N- (2, 3-di met hoxybenzyl ) -2-{
4- [ (di met hyl @mriampbymeachytidaiieeseptablessattyereody- | - 20
met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; N-(4-fluorobenzyl)-2-{
4-[ (di met hyl am no) net hyl ] phenyl(ﬁ} -5-hydroxy- | -nethyl-6-
oxo- 1, 6- di hydr opyri mi di‘heiclagsafdheprieerding ¢lgss of compounds of the present
N- (2, 3- di met hgyenBen meiided ahy edmpdtmds apFMmeﬁgp,wfe?eiM- (pyrrolidin-|
yl met hyl hBhenyl ]-1, 6-di hydropyri m di ne- 4- car boxam de;
N- (4-fl uorobenzyl)-5- hydroxy- | -nethyl-6-o0xo-2-
[4-(pyrroli dqul-l)é- (?@ﬂ\ﬁif@ PHRYRK ;-and| 6- di hydr opyri ni di ne- 4- car boxani de; 30
N- (4-fl uorobenzyl)-5-hydroxy- | -nethyl-6-o0xo-2-
[ 4- (pi peridin-1-yl nmethyl)phenyl] - 1,6-dihydropyrim di ne-4-carboxam de;
N-(2, 3 -di mRiisxy) @énpyﬁyneganxgclﬁaw@tedmetemdj,q tigg containing from 1 to 3
[ 4- (nor phol i - L Cor 6

MetrottdRl Mak)aBRY selectdd frdR N, O and S, &r}) /(1(1? a5-0r6 %?P%Sg /04753

0xo0-1, 6-?i hy%r opyri m di ne- 4- cdr boxam de; -38 WO 03/035077 P
5 eteroaromatic ring contamning from 1 to 3 heteroatoms independently selected from

N, O and S;
R2 is methyl;
20 R3is-H or methyl;
R4 is -CHp-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,

-C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C]-4 fluoroalkyl, -(CH2)1-2-N(RaRb), -SOoRa
25  -(CH2)0-2-CO2Ra, -(CH2)0-2-N(R2)CO2RD, -NO27, -SRa, -N(RaRb) or phenyl; and

2

each R2 and Rb is independently -H or -C1_4 alkyl;

or a pharmaceutically acceptable salt thereof.

30 In an aspect of this subclass, R4 is -CH2-phenyl, wherein the phenyl is
optionally substituted with from 1 to 3 substituents each of which is independently
fluoro, bromo, chloro, -OH, -C1-4 alkyl, -C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4
fluoroalkyl, -(CH2)1-2-N(RaRD), -SO9Ra, -(CH2)0-2-CO2R2,
-(CH2)0-2-N(Ra)CO2RD, -NO9, or phenyl.
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N- (4-fl uorobenzyl)-5-hydroxy-I-nethyl -2-[4-(norpholin-4-yl nmethyl ) phenyl] - 6-
oxo0- 1, 6-di hydropyri m di ne- 4-car boxam de; 5
N- (4-f | uowolanziplr) - 5- hydr oxy- 1| - net hyl - 2-{ 4-[ (4- net hyl pi p@CaziBv204753
yl ) met hyl ] phenyl } -6-o0xo0-1, 6-di hydropyri m di ne-4-carboxam de; 2-{
4-[ (di et hyl am no) net hyl ] phenyl
(2, 3-di net hoxybenzyl ) - 5- hydr oxy- | - net hyl -
1, 6-di hydropyri m di ne- 4- car boxani de; 10 2-{
i et hyl am no) net hyl ] phenyl
4-f| uor obenzyl) - 5_Ih1)sd<p bgynqlerﬁg@chmat glditienal embodiments of the present
i

S g P?/dr Op%ﬁ\&e‘iﬂ@h H%il.ﬂn‘ecﬁl!itt}ﬁ’é(ﬁé}ﬂlﬂﬁtedzto] &o(n%dﬁﬁa@aﬁﬁsﬁﬂﬁ@e)mﬂ@r@ﬂﬁ' ealBbAY! |
di hyg(r)(r)g Y?’BZ;C#/H'?I%OY arey Ogcy&l R,ngg R‘X R3, R% RC, Ré RX and R™ s independently

1, 6-
:\I— (4- 1;] I :JOI’ obelaﬂyéd) inZefdrdadoerwin jod Mﬁ@ticbri;m dne}t())f H(erﬁh%ﬁdﬁﬂlé‘iﬁ& Bihd aspedty dr oxy-
- net hy car

r| mdin X
N-(4-fi uor ob& ef aS §etﬁl§g¥8é » OB G %nc(?)%lﬂ?%{ S%H’éth‘?ﬂ MR theforegoing
yl met hyl ) ami nlﬁ]smtsu)ibﬂhamo@mhdp,wmmm faatlire thedeof aAngxadut @psstblbenzyl - | -
[ 2- (di met hyl api "Re
di hydr opyri m EI ngl)a lg%érﬂggi%l- n\{aﬁaﬂ;lls%@ ﬂlzayll Qre édd}ﬁgﬂa?)é}ﬁbgal%e%ts Wl@hln the
1-[ 2- (di met hw%qfébeemrﬁgﬂn}mepmrﬂ uor obenzyl ) - 5- hydr oxy- 2- ( 2- met hyl phenyl ) -
6- oxo- 1, 6-di hydropyrim di ne-4-carboxam de; N-(4-fluorobenzyl)-5-hydroxy- |
- hyl 4- hyl ph 1, 6- 30 dihyd di 4- b d
ZWEtenélyl % ((ant dlyr.rgt ﬁ%%?g %%qpresent 1nvent%onyls racc):g%/nrplomld ée?(scted f(f:(?l‘;l ﬂ?exam ©
[ 2- (di et hyl gmupapeasikyig ef5- hydr oxy- 6- oxo- 1, 6-
di hydr opyri m di ne- 4-car boxarri de; -39 WO 03/035077 PCT/ GB02/ 04753 2- {
4-[ (4- et hyl pi@geram n-1- %jrret hyl ] phenyl
}- N (4- | uor dbEhethpyybentyl nglrolxyfilmmhghb/w (4-methylphenyl)-6-oxo-1,6-
6- oxo- 1, 6-di hﬂﬂ@wf] hidb g a{lb&gﬁg)%xam de; N-(4-fluorobenzyl)-5 -hydroxy-
| - nmet hyl - 6- oxo- 2- 4-l (2-pyri ’'n-3 -ylpiperidin- I 5
yl) met hyll?phenyl }- 1 6- di hydr opyri m di ne-4-car boxam de;
N(g fl uogobwm )inﬁethcy;@rb@myyij 5-nRadax-16mem g3 (Lntbnsheapya-siali ge- 4-
car boxanmi de;

N- (2, 3- di net H@QW@H&W@%“WO&W met hyl - 6- oxo- 1, 6- di hydr opyri ni di ne- 4-

car boxam de;
N-(2,3-dimethoxybenzyl)-2-{4-[(dimethylamino)methyl]phenyl }-5-hydroxy-1-
20  methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

}- N
6- 0xo0-
4-1 (di
}- I\F(
1,

N-(4-fluorobenzyl)-2-{4-[(dimethylamino)methyl]phenyl } -5-hydroxy-1-methyl-6-
oxo0-1,6-dihydropyrimidine-4-carboxamide;

25  N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-6-0x0-2-[4-(pyrrolidin-1-
ylmethyl)phenyl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo0-2-[4-(pyrrolidin-1-ylmethyl)phenyl]-
1,6-dihydropyrimidine-4-carboxamide;

30
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[4-(piperidin-1-ylmethyl)phenyl]-
1,6-dihydropyrimidine-4-carboxamide;

N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-2-[4-(morpholin-4-ylmethyl)phenyl]-6-
35  oxo-1,6-dihydropyrimidine-4-carboxamide;
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N [4-fluoro-2-(trifluoronethyl)benzyl]-5-hydroxy-I -nethyl-6-oxo-1, 6-

di hydropyri m di ne- 4- car boxam de; 15 N-(3-chl oro-4-net hyl benzyl ) -5-hydr oxy-
| - met hyl -WO®8033D76- di hydr opyri m di ne-4- car boxam de; PCT/GB02/04753

5- hydr oxy- N-[ (1R, 2S) - 2- hydr oxy- 2, 3-di hydro-| Hi nden-1-yl ] -I-nmet hyl - 2-{
4-[(4- 20 net hyl pi perazi n-1-yl ) net hyl ] phenyl

} - 6- oxo0- 1, 6- di hydropyri ni di ne- 4- car boxam de;

N- (4-fl uorobenzyl) -5-hydroxy-2-(4-{ [(2R)-2-(nmethoxymethyl)pyrrolidin-I-
yl ] met hyl } phenyl)- 1-met hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de; 25

N- (4-fl uorobenzyl) - 5-hydroxy-2-(4-{ [(28) 2 (rrethoxyrrethyl)pyrrolidin | -

I t hyl K XA d

X (411 vor obaneyl SoSo PP h%‘a%ﬁ%?%%‘e‘ SR ey BpRASR 0.0

} henyl ) - 5- hyleft é‘bydllOPYIH@ECHW ds2ghes 4d| hydr opyrim d| ne- 4- car boxamni de; 30
2- benzyl - N—(4 fl uor obenzyl) - 5- hydroxy | -(2-norpholin-4-ylethyl)-6-o0xo0-1,

6- di hyd 4- : .

1- [2I (ér Qrﬁh@%’?? Cﬁ? ﬁY%RXh?JB‘FtB%‘é%i [§-metbyipingrE%loxo- 1, 6- 35

di hydr opyri my@mmﬁ}}d]-phem)ﬂbﬁmod]aﬁ ml@ﬂrmﬁﬁdma-ma@ﬁﬁ@wl 04753

N- (4-f 1l uorobenzyl) - hydr OXy- 6- 0xo- 1- (pyridin-3-yl nmet hyl ) -1, 6-di hydropyrim
di ne- 4-carboxam de;

2-benzyl - N- (2-f4 [idxeﬁtyéarxwp)m@hyimp@xlyJ%‘r(%&ﬁhmetngxiymzm pdiydrokyyli-methyl-) - 1, 6-
di hydr opyr i migdxpet G-GRdRONRidRe- ﬁcﬁmwm f1 uor obenzyl ) -5

- hydr oxy- 8 oxo- 1- (2-piperidi n- 1-yl et hyl ) -

di hydrop)} i m di ne-4-carboxam de; 10

2- (1- benzyl pi2pgt- [(diemyrarmh)))métnﬂ]ﬁﬂeugr}qbwﬂubl)obénztyy)dmydmkynahau :6ox0- 1, 6-

di hydr opyrim car - 4 f | uor obenzyl) - 5- hydr oxy-
Cet iyt 5 ( TNy b SRR 2Bt 1 6“1

di hydr opyri m di ne- 4- car boxam de;

o di ESS?ZLSPF@W% ca#Bf‘\'fféﬁ“{f‘“Wfémr*P% Cae RSty LR P enay i

} - N (4- P uordbdihyduropysmidieg-teptboxemisies | 6-

N-(4-fluorobenzyl)-2-[(4-formylpiperazin-1-yl)(phenyl)methyl]-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

20  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo0-2-{ phenyl[(pyridin-3-
ylmethyl)amino]methyl }-1,6-dihydropyrimidine-4-carboxamide;

2-benzyl-1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

25
1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-2-(2-methylphenyl)-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylphenyl)-6-ox0-1,6-
30  dihydropyrimidine-4-carboxamide;

2-benzyl-N-(2,3-dimethoxybenzyl)-1-[2-(dimethylamino)ethyl]-5-hydroxy-6-0xo0-1,6-
dihydropyrimidine-4-carboxamide;
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di hydr opyri m di ne- 4- car boxam de;
N- (2, 3-di net hoxybenzyl ) - 1-[ 2- (di et hyl am no) et hyl ] - 5- hydr oxy- 6- oxo- 1, 6-
di hydr opyworassee? 4- car boxam de; 25 PCT/GB02/04753
N- (2, 3-di net hoxybenzyl ) - 5- hydr oxy- 6- oxo- 1- (pyri di n- 3-yl net hyl ) -1, 6-
di hydr opyri m di ne- 4- car boxam de; N4- (4-fluorobenzyl)-5 -hydroxy- |
- met hyl - N2- ( 2- nor phol i n-4-yl et hyl )-6-o0xo0-1, 6- 30
di hydr opyri m di ne- 2, 4- di car boxam de;
N- (4-f 1 uoroben hydr oxy- 6- oxo- 1-[ 3- (pyrrolidin-1-yl nethyl)benzyl]
-1, 6- di hydr §p§iﬁyﬁ(?neﬂ1yﬂfépfz¥ﬁ%larlbﬂ)@?ﬁlﬂ@h nyli-NvtH-SRioodsozyh)-Paydorp2/odhsh
(4 f 1 uor obéngxyl 1,6 Ve RMTidine [43catBBXaRA®; | N- 4- y| net hyl ) benzyl | - 6- oxo- 1, 6-
ydropyri m di ne- 4- car boxam de; N-(4-fl uorobenzyl)-5-hydroxy-1-{
(4- met hyl pi perazin-1-yl) et hyl ] benzyl }-6-o0xo- 5
d| hydr opW-{4flabrobendyD) &byt any- tlenethiyl{6Aodd-2qaqe prydin-35yIpyeri@xyl- 6- oxo- 1-

h

6

3- r z 13 et hyl ] benzy]

1, 6 di h%/))(;rggyrl-hﬁll]ﬁ % dl@%dfél?ﬁﬂa% ‘I %Léxamlég

(4-fluorobenzyl) -5- hydroxy | - [ 2- (nDrpholln 4-yl met hyl ) benzyl ] - 6- oxo- 1, 6-

di hyd N ober - 5-hy - 6- -1- 2.
g e S oo
}

N-
di
3-
1,
1
}-
N-

1, 6-di hydr & Fidfne- 4- car boxani de; 15 N (4-fluorobenzyl)-5 -hydroxy- |
met hyl - 6- oxo- 2-pyrroli din-2-yl-1, 6- dihydropyrim di ne-4-carboxam de;

t
N4 - 4f| -.0X0- N2- (p di n-2-yl nethyl)-1, 6-
20 ((:h hyd? Opy&e%flﬁ%%ﬁo%rg r%h&dj 2 et[?yl-é(-oxo—%,6(—£Kyciropynnud¥ne 4- yb-
N- (4-f | uor obearbgtamiBe;hydr oxy- | - ( 2- hydr oxy- 3- nor phol i n-4-yl propyl ) - 6-oxo-1, 6
- di hydropyri m di ne- 4- car boxam de; 25
N-(4-fluorobenzyl)-5-h drox y-1-[4- (norpholin-4-yl net hyl ) benzyl ] - 6- oxo- 1, 6-
di hydr opyr i nNdi4nféoro &f&m@yl)hm(zal]fﬁ hystrosie haydthyl H-oxadt 6xy - |

-met hyl - 2- (2d ﬂﬂ@b?ﬂu’rﬁﬂlr’ﬂe ylcatoxhhid; oxo- 1, 6-
di hydr Opi/gl m d| ne- 4- car boxam de; 30’

N-(3-chloro-4-methylbenzyl)-5-hydroxy-1-methyl-6-0xo0-1,6-dihydropyrimidine-4-
carboxamide;

5-hydroxy-N-[(1R,2S)-2-hydroxy-2,3-dihydro-1H-inden-1-yl]-1-methyl-2-{4-[(4-
20  methylpiperazin-1-yl)methyl]phenyl }-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;
N-(4-fluorobenzyl)-5-hydroxy-2-(4-{ [(2R)-2-(methoxymethyl)pyrrolidin-1-
yllmethyl } phenyl)- 1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

25 N—(4—ﬂuorobenzyl)-5-hydroxy-2-(4-{[(2S)-2—(methoxymethyl)pyrrolidin—1-
yl]methyl } phenyl)-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-2-(4-{ [(4-fluorobenzyl)amino]methyl }phenyl)-5-hydroxy-1-
methyl-6-o0x0-1,6-dihydropyrimidine-4-carboxamide;

30
2-benzyl-N-(4-fluorobenzyl)-5-hydroxy-1-(2-morpholin-4-ylethyl)-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1,6-
35  dihydropyrimidine-4-carboxamide;
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2- (2, 2-di net hoxyet hyl ) - N- (4-f | uorobenzyl )-5 -hydroxy- | -nethyl-6-o0xo0-1, 6-
di hydropyri m di ne- 4- car boxam de; 2-(2, 3-di hydro-1

H- i ndol - 2w9lop0d$0(7A- f | uor obenzyl ) - 5- hydroxy- | - et hyl - 6- oPCTIGBGA4733

di hydr opyri m di ne- 4- car boxam de; -42 WO 03/035077 PCT/ GB02/ 04753 2-

[ 2- (4-benzoyl pi perazi n-1-yl)ethyl]-N(4-fluorobenzyl)-5-hydroxy- |

- met hyl - 6- oxo- 1, 6-di hydropyri m di ne-4-carboxam de; 5

2-[1- (N, N-di net hyl gl ycyl ) pi peridin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-I-net
hyl - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de;

N-(4-fluorobenzyl) - 5- hydroxy-I-nethyl - 2- (1- met hyl - 2, 3-di hydro- | Hi ndol - 2-yl
) - 6- oxo-1, 6- le(ilﬂ%ﬁ)B% Sihﬁﬁ‘oﬁy BaRBOXBITkidS:- 3-yilrﬁethyl) 1,6-dihydropyrimidine-

N- (4-fl uoroben oxy-
- net hyl - 6- ox&- CZ%I &‘aﬁu‘%y4 t et rahydr oqui nol i n-2-yl)-
1, 6-di hydropyri m di ne- 4-car boxam de; N (4-fluorobenzyl)-5-hydroxy- |

- et hyl - 2(1 3.4-1 droqui nolin-2-yl.).- .1
6- ox0- 1, 62di %‘yl?l'](ﬁ]?f{ﬂo dbeﬂzﬁgs%é' -ggfoxq-l-r(?-pgﬁ%%m-1—3giethyl)-1,6-
(2S, 4R) - 4- (behiz;yltcnpyyl)mém(eéﬂ-c{arlpqmﬂﬁdia;or obenzyl ) am no] car bonyl } - 5- hydr oxy-
1- net hyl - 6- oxo- 1, 6- di hydropyri m di n- 2- yI)pyrroI i dine-1 -carboxylate; 20
tert-butyl (2S, 4R) 2- é ! (4-fluorobenzyl)am no] car bonyl
}- 5- hydr oxy- |2_l?p§gﬂylﬂ =(@-f1 nzyl)-5-hydroxy- oxo 1-(2-p1peridin-1-ylethyl)-1,6-
6 di hydr opyr idgmydidpydnibine 4-dhysix@xygyrrol i dine- | -carboxylate; 2-

[ (2S, 4R) - 6 (benzyl oxy) pyrrolidin-2- yI] -N-(4-fluorobenzyl)-5-hydroxy- |
- et hyl - 8% oxo- 1, 6-di hydr opyri m di ne-4- car boxam de; 25

gl— (4-f1 uogot&@n@)ﬂeﬁzﬁpi@ﬂddﬂ@yﬁ'ﬂ (£ Buéﬁb;:lébyl'byﬁhmﬁy-ﬂrrﬁd:thjili-&oﬂo—}!]d—- 1- net hyl -
oxo- 1 I I Qxam de;

N- (4- 1 uor obew ‘ﬁ’g’éhﬁ&n&?é’xy 'ﬁ”‘%@ *4R) - 4- hydr oxy-

I-nethylpyrrolldln 2-yl]-1- 30

nmet hyl - 6- 0xo Y - rHHX

(2s 4R - 4 (bﬁf{eflg%w{ﬁg %‘ﬁ%ﬁ%ﬁ Iﬂqetgﬁ ?9 ﬂﬁgﬁhg@?%ldﬁ 3 BRN - 5- hydr oxy
- - metfyl SYEPYINEdgE HyFERAFIMIYE: di ne- 4- car boxani de; - 43 WD 03/ 035077
PCT/ GB02/ 04753

L T B S bl st )5

dihydropyrimidine-4-carboxamide;

20  1-{3-[(dimethylamino)methyl]benzyl }-N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

N-(2,3-dimethoxybenzyl)-1-[2-(dimethylamino)ethyl]-5-hydroxy-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

25
N-(2,3-dimethoxybenzyl)-5-hydroxy-6-oxo0-1-(pyridin-3-ylmethyl)-1,6-
dihydropyrimidine-4-carboxamide;

N4-(4-fluorobenzyl)-5-hydroxy-1-methyl-N2-(2-morpholin-4-ylethyl)-6-0xo0-1,6-
30  dihydropyrimidine-2,4-dicarboxamide;

N-(4-fluorobenzyl)-5-hydroxy-6-0xo-1-[3-(pyrrolidin-1-ylmethyl)benzyl]-1,6-
dihydropyrimidine-4-carboxamide;
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2-
1- (N, N-di net hyl gl ycyl ) -2, 3-di hydro-I Hindol -2-yl]-N-(4-fluorobenzyl)-5-hydr
oxy 5 1-wOhglo3®d7DXx0o- 1, 6-di hydropyri m di ne-4- car boxam de; PCT/GB02/04753
2- (1- benzoyl - 2, 3-di hydro-| Hindol - 2-yl ) - N- (4-fl uor obenzyl ) - 5- hydr oxy-1-met h
yl - 6- oxo-1, 6-di hydropyri m di ne-4-car boxam de; 10

(4-fl uorobenzyl)-5-hydroxy-I -net hyl - 6- oxo-2-[ 1-(pyridin-2-yl carbonyl)-2,3
- di hydro-| Hindol -2-yl]-1, 6-di hydropyri m di ne-4-carboxam de; tert-butyl
3-(4-{ [(4-fluorobenzyl)am no] carbonyl }-5-hydroxy-I-nmethyl-6-o0xo0-1, 6-
di hydr opyr i mMihilpospbpnzylnehiiguopy-deBazangholin-4-yhmdsloWjieard]-6450-1,6-
N- (4-f 1 uor obegmigydp y%nﬁ]ﬁﬂk%é’arb&xanﬁﬁé hyl - 2- (4- met hyl nor phol i n-3-yl ) - 6- oxo- 1,
6- di hydropyrim d| ne- 4- car boxam de;
(+) N-(4-fluorobenzyl) - 5- hydroxy- I - net hyl - 2- (4- met hyl nor phol i n- 3-yl') - 6- oxo-

, 6- 20 di hydwpﬂﬁbmbenmy ﬂ-h{s‘/@rrob?bl R@-nﬁethylp&péfazfnmw)ﬁkﬁﬂméazyﬁr boxy- |

t hyl th 3 6+ - -
dlnﬁyd)r/opy |mlg$ﬂ]$’¥' @5’5‘5‘6 %\%146@}/% o
2-(1-ethyl -2, 3-di hydro-1 Hindol -2-yl)- N—(4 fl uor obenzyl ) - 5- hydr oxy- | - net hyl
- 6- 0x0- 1, 6-d§ r hax
2-(1- benzoy! pi Aéflpgﬁ%%é%lf ﬂﬁé?ﬁ?l%@rgg&éﬁ?ﬁ%ﬂdg %y&glgeramp met hyl - 6- oxo-1, 6
- di hydr opyr ivhimsthiélbenzd - éxdiby drepydoidine 4-cibasaroidenzy| ) - 5- hydr oxy- |
-nmet hyl - 6- oxo-2- [ 1-(pyridin-2-ylc arbonyl)pi peridin-
2-yl]-1,6-di rim dine-4-carboxamde; ~N-(4-f]luorobenzyl)-5-hydroxy- |
2ot hyl - 30( 2 Mot ABHLobeas S by et Rt Aot hraed b Bed - 6-oxd-L6-
yl ) - 6- oxo- 1, Gllgidrypriaggine fi-clirbexafnidgr boxam de; -44 WO 03/ 035077
PCT/ GB02/ 04753 2-(1-benzoyl pyrrolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-
| -nethyl -6-0x0-1, 6- di hydropyri m di ne-4-carboxam de; 5
N- ( 4- f | uor obéwfAfinerebenajhed-hydronetinxo-6{ 2Xx@-Ruidin-pypipetazinZ-y| car bonyl ) pyrr

ﬁll-l(glpl U(Z)rglo] nzy%ﬂ%&ﬁ%f@ﬂﬂlﬁ&%ﬁ?ﬁi@?&?—%é@%ﬂﬁ ytrolidin-2-yl)-6-0xo0-1,6

- di hydr @pyri ni di ne- 4- car boxami de; 10 2-
[ (2S, 4R) - 4- ( bepznherpinzii) PuyddkR-12nsthfl-RoREDYIvHRK MO WAl B= 2-yI ] - N-(4-

dihydropyrimidine-4-carboxamide;

N4-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-N2~(pyridin-2-ylmethyl)-1,6-
20  dihydropyrimidine-2,4-dicarboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-(2-hydroxy-3-morpholin-4-ylpropyl)-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

25  N-(4-fluorobenzyl)-5-hydroxy-1-[4-(morpholin-4-ylmethyl)benzyl]-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy- 1-methyl-2-(2-morpholin-4-ylethyl)-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

30
2-(2,2~-dimethoxyethyl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

2-(2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
35  dihydropyrimidine-4-carboxamide;
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fl uorobenzyl ) -5- hydroxy-1| - net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;
2-[

1- (di met hybawiostoy? 2- phenyl et hyl ] - N- (4-f1 uor obenzyl ) - 5- hydPeTIGBO2/0€15BY | - 6- 0X
o- 15 1, 6-di hydropyri m di ne-4- car boxam de;

2-[(2S, 4R) 1- benzoyl - 4- hydr oxypyrrolidi n-2-yl]-N-(4-fluorobenzyl)-5-hydroxy
- |- nmethyl-6-o0xo0-1, 6-di hydropyri m di ne-4-carboxam de; 20

N- (4-fl uorobenzyl) -5-hydroxy-2-(1-isobutyl -2, 3-di hydro-| Hindol - 2-yl) - 1- et
hyl - 6 oxo-1, 6-di hydropyri m di ne-4-car boxam de;

N-(4-fl uor obenzyl ) - 5- hydr oxy- 2- (1-i sopropyl -2, 3-di hydro- | Hindol-2-yl)-I
- met hyl - el 2 5- ~OXO-

1- N N- d| rret Géz ﬁ; Wﬂfp@%}élfﬂdPygbﬂﬁﬁr]éN I%\f?ggl;&l%ﬁ%r obselr}%ﬁl %y - Iﬂetg}(lo?(?/)-(? - et hy
| - gg%%ﬁ%%@iw e am de; 2-{

- 0XO0-1, 6-
1- [(6 brormpyrldln 2- yI)carbonyI]pyrroIidin 2-yl}-N-(4-fl uorobenzyl)-5-hydr

&i@(/ 43]9 | 3 ofo bgy Zly® Pfxscﬁ 18)? J)éil h dgp%%ﬁ 5 yﬂ 19%4 %u%%ﬁ)gg%y?)ng %yélroxy—l—methyl-@

- met hyl - 2- (1oom{1k6fk:’lmy¢mpaunmdlﬁe “Hoprtdxaemdde] , 6-

di hydr opyri m di ne- 4- car boxam de; -45 WO 03/035077 PCT/ GB02/ 04753

2- (1-benzoyl - 4- met hyl pi perazi n-2-yl)-N-(4-fl uorobenzyl)-5-hydroxy-| - net hyl -
6- oxo- 1, 6- d-kripeishengydi-Hedmxy-dribehEm-(emethy -Zﬁﬁdlg}zﬁrotiéirmﬁb) -250RE-dr oxy -

| - met hyl - 6- 0>6§lo2l d-dihy ryhﬂﬁdﬁn@meap&k%mel) 1,2,3,4- 5
t et rahydﬁng nol i n- 2- yI , 6-di hydr opyri m di ne- 4- car boxam de;

2-(1-acetyl pyrrolidin-2- yI) N- (4-fl uor obenzyl) - 5- hydr oxy- 1| - net hyl - 6- oxo-1, 6
- di hydr opyr iNddﬂnero’éemzﬂ)bS}hﬂfbﬂﬁ-l Iﬂ&h?l ¢-ox0-2-(1,2,3,4-tetrahydroquinolin-2-y)-

1- (cycl opr opgl&gﬁg%%égﬁﬁy&ﬁghlc 1 x ] -N-(4-fluorobenzyl)-5-hydroxy-I|-nmeth

yl - 6- oxo-1 rimdine-4-¢ 0xan1de
N-(4-fluorobenzyl)-5-hydroxy-I - met hyI 2-[

1- (met hyl sul o ebERlyE-RydoXd I -RetBi-(1- i i

1 6. di hydr opyr % d| bt y?:)ar fiydro g S %1 (1-methyl-1,2,3,4-tetrahydroquinolin-2-yl)-
N- ( 4-f | udP ob&rFer) ﬁlfﬁgda?mymﬂmﬁé'rwbomdq [ (4- met hyl nor phol i n- 3-

yl ) car bonyl ] pyrrolidin-2-yl }-6-0xo0-1, 6-di hydropyri m di ne-4-car boxam de;
2-(1,4-dineth z 4 en

St hyl -6 ox e RS BNk &%m e TR EREEatolebdiv)-5-hydrony.
N- (4- f | uor obdnngthyl-6-oky-di®aihytropetitnydin-8-y)pyrBlifline-1-carboxylate;

1- (pyridin-3-yl carbonyl)pyrrolidin-

20  tert-butyl (2S,4R)-2-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-
0x0-1,6-dihydropyrimidin-2-yl)-4-hydroxypyrrolidine-1-carboxylate;

2-[(2S,4R)-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
ox0-1,6-dihydropyrimidine-4-carboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-2-[(2S ,4R)-4-hydroxypyrrolidin-2-yl]-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R)-4-hydroxy-1-methylpyrrolidin-2-y1]-1-
30  methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S 4R )-4-(benzyloxy)-1-methylpyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-o0x0-1,6-dihydropyrimidine-4-carboxamide;
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]-1, 6-di hydropyri m di ne-4-car boxam de; 25
2S, 4R) -l -acetyl -4- (benzyl oxy) pyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydr
| nmetwelo38330%D- 1, 6- di hydr opyri m di ne- 4- car boxam de;  PCT/GB02/04753

-fl uorobenzyl) - 5- hydroxy-2-(1-i sonicotinoyl pyrrolidin-2-yl)-1-nethyl-6-
1, 6- di hydropyri m di ne-4-car boxam de; 30 2-{
et hyl am no) car bonyl ] pyrrol i di n-2-yl
(
0-

OI\)I\)
X

oz
2293%25

4-fl uorobenzyl) - 5- hydr oxy-1| - net hyl -
X0- 1, 6-di hydr opyri m di ne- 4- car boxam de;
4-f | uor ob@rl£38,4R b1 bpuirayk¢-(benmyldny)pyRrolidin-2-¢1-Neg4-filybrabehiy-fHhydiox 2135
car bonyl ] leLShi gt Legbhbdigpyri m di ne- 4- car boxam de;
Y0 03] osEE I E Ny o iBint. LodbSutlian
, 4R) - 1- acetyl - 4- hydr oxypyrrol i di n-2-yl]-N-(4-fluorobenzyl)-5-hydroxy- |

rrethl60>21N6Nd1 ShRy Do), 3lid fb@ﬁrb@m 4-(Efluorobenzyl -
1- g(énl in ga;gﬁn%;%%ﬁ%ﬁé - ﬂﬁzd 14 fl uoghg‘{aenzl);cl)rO enz%)) Srl(?;(cl);o}f}i met hy

n
-0 OEY gramidey o hy| -
t hyl pi per azin-2-yl)- N—(4 fluor obenzyl ) 5- hydr oxy- | rret hyl - 6- oxo-
- di hydr opyr X
fl uor obénqu @Eh ydr o I?)I ﬁq]n?cﬁﬂ 2%@) ]1\I (f tﬂ'fofo%e%lz pyryda‘?xr}' ]Zmethyl -6-
ar bonyl ] pW*rl dthdIOEYWM¢ne-$C@beXanlﬂedl hydr opyri m di ne- 4- car boxami de;

4-

c

4-f 1 uor obenzyl) - 5- hydr oxy- I-nethyl 6- 0xo0- 2- [
pyra2|n 2-yl-carbonyl )pyrrolidin 15
']
(
t
4-

= —NI|—|IK<ZCDH-'|_\
1 A_b

7<%
A~ N~ m

6V di Ry H-Bpsrpbenzy >rﬁgh2ﬂre>s>f~bmwzﬁeoxo -2-[1-(pyridin-2-ylcarbonyl)-2,3-
4R) 3- ac dthytirol13-=ihdd1az il i1¢b- whjldmbimﬁﬁcﬁﬁe Alcu®beasiagy| ) - 5- hydroxy- |
hyl - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de; 20
fluor obenzyl ) - 5- hydr oxy-1| - et hyl - 2-[ 1- net hyl - 4- ( et hyl sul f onyl ) pi peraz
n 2- yl] - 6- terobutyls3-(H- HMGMWhemﬂ)amnd]cmbomﬂ*ém}dmxy- -methyl-6-0x0-1,6-

4-f b thi hol 3
-yf) 6- gggolgﬂéﬁkﬁyﬁngfog§ ]%dthggcgyéoxangﬁgnﬁéB LanszFugpo-Z-(nethyl
sul fonyl ¥denzyl] -5 -hydroxy- | -nethyl-6-o0xo-2- [ 1-(pyrazi n 2-
yl car bonyl ) pw. (@hﬁ&bner&ywsl hyhr@x 1%@1&;@@@&1@&%&%@&%@

1,6-
2-(1-acetyl pyrraqlidi.n- uoro- 2- (et hyl sul fony?) benzyl] 5- hydr oxy
-1 30 net hyl 98w 83983’11 18%/"&3%‘%’%9?‘? » di ne- 4- car boxani de;

NN
|/-\gl—|\</-\

(+)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylmorpholin-3-yl)-6-0x0-1,6-
20  dihydropyrimidine-4-carboxamide

(-)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylmorpholin-3-yl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide

25  2-(1-ethyl-2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-
1,6-dihydropyrimidine-4-carboxamide;

2-(1-benzoylpiperidin-2-yl)-N-(4-fluorobenzyl)-5-hydrox y-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

30
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[ 1-(pyridin-2-ylcarbonyl)piperidin-
2-yl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-methyl-1,2,3,4-tetrahydroisoquinolin-3-
35  yb-6-ox0-1,6-dihydropyrimidine-4-carboxamide;
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(3-acetyl-1,3-thiazolidin-2-yl)-N(4-fluorobenzyl)-5-hydroxy-I-methyl-6-0
0-1, 6- di hydropyri m di ne-4-carboxam de; -47 WO 03/035077 PCT/ GB02/ 04753

[ WO 03/035077 PCT/GB02/04753

acetyl am no)-1-net hyl ethyl ] - N-(4-fl uorobenzyl ) -5-hydroxy- 1- net hyl - 6- oxo-
6- di hydr opyri m di ne- 4- car boxani de;
1-
6-

1 acetyl pyrrolidin-2-yl)-N(2-ethoxybenzyl)-5-hydroxy-I-methyl -6-oxo-1, 6

2-
X
2
1-(

1

2- (

- 5 di hydropyri m di ne- 4-car boxam de; 2-(4-acetyl- |
(

c

(

- met hyl pi perazi n-2-yl)-N-(4-fl uorobenzyl)-5-hydroxy- | -methyl-6-oxo-
1, 6-di hydropyri m di ne-4-car boxam de; 10

N- (4-f | uor oben@ehzéyl mzl (x YRS k(R

yl car bonyl ) pi g}grng(%r Oy)i();lﬂ’f %O??l}{leé%opérl mcg{l nleM{Eﬁ%rBB%{Qalm de;
2-

X

1- acet y| pHYEraP &Pﬁﬂé‘}gﬁﬁyc"‘s‘?%ﬁa’ﬂ@&y | - et hyl - N-[ 2- (et hyl t hi 0) benzyl ]-6-0
0-1, 6- di hydropyri m di ne-4-car boxam de; 15
N-(4-fl b 1 b -
ret iyl ety oS b dtot, Enddiie B P Ppidn oMl liaatdn
1- benzoyl - 4- il éérd‘lh@'rypmlldmyﬁl ?q:rbqnemadcn 2-yl]1-N-(4-fluorobenzyl) - 5 hydr

oxy- 20 1-nethyl-6-oxo-1, 6-dihydropyri m di ne-4-carboxam de; 2-(4-benzoyl- |
- met hyl pi perazi n-2-yl) N-(4 fl uorobenzyl ) - 5- hydroxy- | -nethyl -6-oxo-

1, 6- di hydr op%{“rﬁh&mﬁbef@ﬂ?%m‘m ranettpi-2-(1-methylpyrrolidin-2-yl)-6-0xo-1,6-

2- [ 4- (benzyl aylirobyfimidiagUtadbokhaiepony! ) pyrrol i di n-2-yl]-N-(4-fl uorobenzyl
) 5- hydi xy-1- rretz - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de;

2-(1-acetyl pyrroli d| n-2-yl)- N-(2, 3-di net hoxybenzyl ) - 5- hydr oxy- |
- met hyl - 6- ox3-[(2SHAR Fiilyahzgloyy )- ti(ehiritka- Q-ymlrlhﬁpyla)pjr@@lld1ﬁ3Q-yl]-N-(4-

s A DA BB it o o
[ (4-fl uorobenzyl)am no] car bonyl }-5-hydroxy-I|-nethyl-6-oxo0-1,6- 35
di hydropyrl Mo il fdiZneth ariluﬂwztphleﬁﬁbﬁa&ﬂ] NV MeoBRL VS BYARRED L AGhHE6-0x5-48 VO

03/ 03507
2-(1- ace I p p(%ﬁY‘%PWWT)e“NQ pbotamidest hyl ani no) benzyl ] - 5- hydr oxy- | - met hyl -

6- 0Xo0- 6- di hydr opyri m di ne- 4- car boxam de;
2-[(2S ,4R)-1-benzoyl-4-hydroxypyrrolidin-2-y1]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

20 N—(4-ﬂuorobehzyl)—5-hydroxy—2—(1—isobutyl—2,3-dihydro—1H—ind01—2-y1)-1-methy1—6—
0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(1-isopropyl-2,3-dihydro-1H-indol-2-yl)-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

25
2-[1-(N,N-dimethylglycyl)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

2-{1-[(6-bromopyridin-2-yl)carbonylJpyrrolidin-2-y1 }-N-(4-fluorobenzyl)-5-hydroxy-
30  1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methylpiperazin-2-yl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;
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-[(2S)-1-acetyl pyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydroxy-I -nethyl - 6-o0x
-1, 6- diwodsopipri m di ne- 4- car boxam de; N-(4-fl uorobenzyl PCRABoA0GISY - 2-

[ 4- hydroxy-1 - (pyrazin-2-ylcarbonyl)pyrrolidin-2-yl]-

1- net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4-carboxam de; 10 N-[1-(4-{

[ (4- quorobenzyI)anlno]carbonyl }-5- hydroxy-1| - net hyl - 6- oxo-1, 6-

di hydropyri m di n-2-yl)-1-net hyl ethyl ]im dazo[ 2, 1-b] |

1, 3]t hi azol e-6- carboxam de; 2- [ (2S ,4S)-1-acetyl-4-fluoropyrroli

din-2-yl] - N2-(4 eﬂlzgﬂr%g@ﬂwifmperszm%m b&gA fluorohmzmmi hydgoxy-1-methyl-6-oxo-

6- oxo- 1, 6- di hyslg Mfdpghﬂildlﬁeﬂ daafobz
N- (4-fl uorobenzyl ydr oxy- 1 - et hyl - 2 1

1-nmethyl -4-[ (1-met hyl -1 H-i m dazol - 2- yl)carbonyl ] pi perazi n- 2-yl

} - 6- 0x0- 1, 6- (N- Wﬂuombemzyl)di—hﬁdréxﬁaﬁbahﬂm—dﬁo 220-( yr1d1n -2-ylcarbonyl)-1,2,3,4-

S e T ot R T

et hyl ) - 6- oxo- 1, 6- di hydr opyri nm di ne- 4- car boxam de; N1-{ 1-[4-({

4-f | -2-
51y %% ST S o SR o 2o
di net hyI et haﬁﬁmd&mya@udme Farboxamide;
2-(4-acetyl -1, 2-di net hyl pi perazi n-2-yl)-N(4-fluorobenzyl)-5-hydroxy- |

- met hyl di hydr opyrim di pe-4-c 3
o 8D o S dh N S S SRS patobiges -t dromy- 1 methyl6-
yl car bonyl ) pyxodl6- d1h|ydr2>pyﬁixﬁdﬁn64{rbbi‘bpdammetl m di ne- 4- car boxam de;
N- (4-fl uorobenzyl) - hydroxy | - met hyl - 6- oxo-2-[ 1-(pyrimdin-5-

yl car bonyl ) pyrrolidin-2- ¥ %ﬁl 6- di hydr opyri mi di ne- 4- car boxami de; 35 -49 WO
03/ 035077 PCN-GER0pewmhasyl)- rdroxy—&an@bﬂf&w m&hylgulfam))pyrotitingt Y26 bxo-

1-met hyl -1 - [ (tipydepplimtind b cafbbmuigcam no] ethyl }

- 6- 0x0- 1, 6- di hydropyri m di ne- 4- car boxahi de; 2- [

(2R 4R) - 13 acetyl - 4- met hoxypyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydroxy- |

. 5 get h%”h qumﬂao@bmzlyy)cﬁ-mbxmqﬁa ‘E—Pﬁ[ﬁﬂ%@tﬁyﬁﬁnrpﬁolﬁl -3-
YR (411 cor SOERBOMTESHR Gl Y-St iy lh%dréwewdme 4-carboxamide;

6- di hydr opyri m di ne- 4-carboxam de; 10 N-{ 1-[4-({

6 oxo- 1. 6- i Fuid ﬁ%r%ﬁﬁ@@ a2yl f??y-ﬁ-ﬁﬁ?ﬁ&@%ﬁ%ﬁrg% DAY bidTERY

[1, 3]t hi %ol éﬂw OPFL en4or@rboxarmde

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-[ 1-(pyridin-3-ylcarbonyl)pyrrolidin-
2-yl]-1,6-dihydropyrimidine-4-carboxamide; ,

25 2-[(2S,4R)-1-acetyl-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0xo0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(1-isonicotinoylpyrrolidin-2-yl)-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

30
2-{1-[(ethylamino)carbonyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(1-methyl-1H-imidazol-2-
35  yDcarbonyl]pyrrolidin-2-yl}-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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2-[ (2R 4R) - 1- benzoyl - 4- met hoxypyrrolidi n-2-yl]-N-(4-fluorobenzyl)-5-hydroxy
- |- 15 net hyl - 6-oxo-1, 6-di hydropyri m di ne-4-car boxam de;

N- (4-f | uowolanziplr) - 5- hydr oxy- 2-[ 4- (i sopr opyl sul fonyl) - 1- neChydBIf0€15azi n- 2-y
| 1-1- methyl - 6-oxo-1, 6-di hydropyri m di ne-4-car boxam de; 20

2-[1, 2-di net hyl - 4- (et hyl sul f onyl ) pi perazi n-2-yl]-N-(4-fl uorobenzyl)-5-hydr
oxy-|- methyl - 6- oxo-1, 6-di hydropyri m di ne- 4- car boxam de;

N- (4-fl uorobenzyl)-5-hydroxy-2- [ (2S, 4R) - 4- net hoxy- |

-nmet hyl pyrrolidin-2-yl] -1-

met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 25

N- E fluor Ob@n[(% )tRﬁ-ifb)éQ?/ﬁléhyﬂr )mfdlfd%l i—yl]—N-(4 -fluorobenzyl)-5-hydroxy-1-

1-[ (et hyl sul aet ol idi.
- 6- 0x0- 1, 6- dlr?]‘:\?l@?ii% ‘h&ﬁg xamide;
2-

[(2S)-1- acetyl d| fI uor opyrrol [ d| n-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-

| - met hyl 30 ar boxa

[ (2R, 4R) - i ace @mj}ng‘fiﬁ llldlmt%g ¥|1T"§I'él flu?\rl_o T4y )%%%%’WZ ﬂet@lm‘?ﬁ*’oxy

- net hyl - 6- odé- 41 Bdr@pmmr mﬂhcmbdmmxdﬁr car boxani de; -50 WD 03/ 035077

PCT/ GBOZ/ 04753 2 [ (2S)-4, 4-difl uoro-

| - met hyl pyrr I N- (4-fl uoroben hydr oxy- | -

met hyl - 6- ox o% kg E? ]EN WW@W?WW%@AhNC@r%&@?ﬁ%@ 5- hydIOXY-l-methyl 6-0x0-~

N- (2, 3-di net hgﬁ(gﬁh@ﬂtbpyﬂmﬁhﬁy%%ménﬂagt hyl - 6- oxo-2-[ 1-(pyridazin-3 5

yl car bon){ )pyrrolidin-2-yl]-1, 6-di hydropyri m di ne-4-car boxam de;

N- (4-fl uor obenzyl) - 5- hydroxy I -nmet hyl -2-(1-nmethyl -1-1 [ norpholin-4-

yl (oxo0) acet y N-éflnaropetzyht 3-hiroxel -mdhydihybf@pxidopyddine24- car boxani de; 10
2-{ (2R 4R) - j 4. n0):09xQ) aeet - J olidin-2-yl}-N(4-
£1 uor obenzyl %p%egrﬁ?/réﬁr wxéjpﬁ??n@%(}c@(@@i% éih}drép%laﬁféyﬁgarﬁoxannd

- et hyl - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de; 2- [ (28) -4,4-di fl uoro-

| - (pyrazi nmc@ﬂ@o@b&%misl@ﬂddls@ L-ntHtiy1 & ¥ d-2- '[NEP}&QZI;I hi g&ﬂ&%&oﬁmn_

4
th
hy
4-
(

0
(

hydr oxy- 0 Rydr o m di ne- 4-"car bo
N-(4-f1 ub obgfygﬂil? ‘ghﬁmy&w HF‘P/?PéP‘%mI e { (2S,4S)-1-net hyl -
[ (met hyl sul fonyl ) am no] pyrrolidin-2-yl }-6-o0xo0-1,6-di hydropyri n1 di ne- 4-
car boxam de, ( No)syl, f Lidin-2-yl
YN (4-1 uor 05;241% Cf~51<§%§'lh§% ﬁgzﬁfl{hnn}l ?_I 1%%4 leOYOtJengl{g 9roxy—?l-1¥1ethyl-6-oxo-
met hyl - 6- oxold; @hﬂirhymm@w&%dbmlmdc,ar boxam de; 2-{
(2R, 4R) - 4- et hoxy- 1 -[ (met hyl am no) (oxo) acetyl ] pyrrolidin-2-yl }-N(4-
20 N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-[1-methyl-4-(methylsulfonyl)piperazin-2-
yl]-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylthiomorpholin-3-yl)-6-o0xo-1,6-
dihydropyrimidine-4-carboxamide;

25
N-[4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-methyl-6-0x0-2-[1-(pyrazin-2-
ylcarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

2-(1-acetylpyrrolidin-2-yl)-N-[4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-
30  methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

2-(3-acetyl-1,3-thiazolidin-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;
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fl uor obenzyl)-5 -hydroxy-

- met hyl - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de; 25 2-

[ (2S) -4, woioBlossorn- | - (pyridazin-3-ylc arbonyl)pyrrolidi RCZ/GBOR/04753
-N-(4-fluorobenzyl)-5- hydroxy- | -nmethyl-6-o0xo-1,

6- di hydr opyri m di ne- 4-carboxam de; 2-[ (2S)-4,4-difluoro-
-(pyridin-2-ylcarbonyl)pyrrolidin-2-yl] -N(4-fluorobenzyl)-5- 30

hydr oxy- | - met hyl - 6- oxo- 1, 6- dihydropyrinidine 4- car boxam de; 2-{

(2S)-1-[ (di net hyl am no) (oxo) acet yl ] 4-di fluoropyrrolidin-2-yl }-N(4-
fIuorobenzyl?[5(Hvﬁﬂ@mymﬂlﬂ@ﬂhykﬂﬁldﬂd4fh@ﬂdwhyﬂ}gﬁydﬂﬂwdrﬁ@mmbéamboxanlde
-51 WO 03/ 033Q/din{drbp 41 & boRhitief | uor obenzyl ) - 5- hydr oxy-| - met hyl -
1- [ nor phol i n-4-yl {ox0) acetyl [ pyrrolidin- 2-yl }

- 6- 0x0- 1, 6-di hydr opyri m di ne- 4- car boxam de; 2-{

(25)-1- [(dl rret(tn;dcatmpyﬁbh@moz _alc)ewl bk yiehizd)-9-18didx y} I-Meltdt-bloterighenzyl ) - 5-
5 hydroxy: | % i opyrim di ne-4- car boxam de; 2-{

(2S)-1- [(%I ng%r)@{ogﬁp%gf% c%f”é‘f‘{ pyrrol idin-2-yl } -N(4-fluoro-2-

met hoxybenzyl ) - hydr oxy- - met hyl - 6- oxo- 1, 6- di hydr opyri m di ne-4-c

?E 201)‘(?lTo(rjgbenz Iélé% no a>{ lglgeraF %YR_N (& ﬂuoTOb %yp T h%drox%lfn ghyl-6-oxo-

di hydr opyri mil di wrypanMa:gPWN 1, N2, N2- t ri met hyl et hanedi ani de; 2-

[ (2S5 )- | -acetylpyrroli din-2-yl] N-(4f|uor02 nmet h oxybenzyl)-5
- hydr oxy 4- car boxam de; 15
N-(4-f 1 u69ob%ﬁ‘%@bﬂ{zyﬁﬁy‘i&@ﬁ%iﬂ%’%@ -megl%@/?mrw oli din-2-yl] -5
- hydroxy- | yeitonybpiperaxia-2Lylf-6coxoyt6alyydropyiintdind-dcaibuxsandede;  2- {

(2S,4S)-1-[ (di net hyl am no) (oxo) acetyl]-4-fluoropyrrolidin-2-yl }-N(4 20
fl uorobenzyl)-5-hydroxy-1| - net hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de;
N -[ 1-(4-{ [2(($=ac¢tb'bwyuolddim2mlbdlfiwdzqﬂy)&mq&u]l@&i%mhylthiO)benzyll-6-ox0-1 6-

} - 5- hydr oxy- |y hrn@dlﬁ (Q-carb
1, 6- d|hydropyr|nfﬂ% { fﬂ{ox ethyl] N2, N2- di et hyl et hanedi am de; 25

and pharﬁ%ceutlcally acceptable salts thereof Anot her aspect of the
present i nvem(mnucbrsb@lzyprﬂo@ym@( @{Qq(ﬁmﬁﬂd@ﬂm iﬂeax%@ylyanﬁﬁ@plstl ng of: 30
N-(4-fl uoroben ydr azi n; 2 yl car bonyl ) pyrr
o1 i - oyt TR AR Vo wgqr@ﬁlyg@%w%g%

[ (2S, 4R) - 1- benzoyl - 4- hydr oxypyrroli din-2-yl]

-N-(4-f1 uor OEi{Té\éhﬂfﬁﬁ— glragfﬁYZ icar'boHyl%%P%rg%(ig-n%-gé-;N-(4—fluor0benzy1)-5-hydroxy—

met hyl - 6- 0xo i i Ae:
20 —methyl -6- oxo 1,6-dihydropyrimidine-4-carboxamide;

2-(4-benzoyl-1-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

25  2-[4-(benzyloxy)-1-(pyrazin-2-ylcarbonyl)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

2-(1-acetylpyrrolidin-2-yl)-N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

30
2-(1-acetylpyrrolidin-2-yl)-5-hydroxy-N-(2-methoxybenzyl)-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

N1-[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-oxo-1,6-
35  dihydropyrimidin-2-yl)-1-methylethyl]-N2,N2-dimethylethanediamide;
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35 -52 WO 03/035077 PCT/ GB02/ 04753

N- (4-fl uorobenzyl)-5-hydroxy-I-nethyl-2-1 1-[(1-oxidopyridin-2-

yl ) car bornyDJopgssoot i di n-2-yl } -6-o0x0-1, 6-di hydropyri m di neca/Grmoorsam de;
2-(1-acetyl pyrrolidin-2-yl)-N(4-fluorobenzyl)-5-hydroxy- |

-nmet hyl - 6- oxo-1,6 5 di hydropyri m di ne-4-car boxam de; 2-

[ (2S, 4R) - 4- (benzyl oxy) - 1- (pyri di n-2-yl carbonyl ) pyrrolidin-2-yl] -N-(4-

fl uorobenzyl)-5-hydroxy- | -nethyl-6-o0xo-1, 6-dihydropyrim di ne-4-carboxam
de; 10

N- (4-fl uorobenzyl)-5-hydroxy-|-nethyl -2- (4-met hyl nor phol i n-3-yl ) - 6- oxo- 1, 6-

dlhydropyrlmﬂh%e A6 RE% -[2-(dimethyl benzyl]-5-hydroxy-1-methyl-6-0xo-
(+) N-(4-flu ?tloq?ﬁyfﬁ%ﬂé‘l @dr?ox [I -(r%gtehylzingn?)ﬂfelrl@t%yl %Drog?;o T § 0x96 0XO0-
1, 6- di hydr og Iﬁl ARHRIdeS” (- ) - N (4-f1 uor obenzyl) 5 hydr oxy-
| -methyl-2- (4- rrethyl rmrpholln 3 -yl)-6-o0xo0-1, 6-
dihydropy rLbox
N- (4-f1 uo oggig}ﬁ) (ﬁ@ll’ S%]tlﬁy(ﬁ-fgloagp&nﬁylf 5-hydroxy-1-methyl-6-oxo0-1,6-
1- (pyridin- 2d3}1ydmppnrwd1)1q:}9ffqad1qxdmnie 20
yl]1-1, 6-di hydr opyri m di ne- 4- car boxam' de;

N- (4-fl uor obenz -5- hydr oxy-| - net hX - 0X0-2-[

pyri di n- 21\1)7(%ﬁlpq;gmzyl)§ /dgoxy-2-[4-hydroxy-1- (pyrazm 2-ylcarbonyl)pyrrolidin-2-yl]-
etr ahydr oquit 3Béth{- é-oyé J1:61difydtbpyshRe.4 BhBbRanficcar boxan de; 25

2-
1-

(2S, 4R) - 1- benzoyl - benzyl oxy) pyrrolidin-2-yl ] -N-(4-fluorobenzyl)-5-hyd
roxy-| - t hyl - 6- oxo- 1 6 di hydr opyri m di ne- 4- car boxam de;
1-

1

2S, 4R) - 1 Naflef4y{ [(M—ﬂﬁd@bendy@xyﬂmwatrbd)ﬂyd} ﬁ-l@di;dx]ydl\hxéﬁnyf buﬁbOIb@-nzyl ) - 5- hydr
1- et hyd1'h d 9 cﬁ 'l ‘i?rxﬂéﬁ{ 1 ﬂ %azo[ Ei[bkiﬁxmgzedle 6- carboxanude
BNy arok Ry

f | uor obenzy
yridin- 3- ylcarbonyl)pyrrolldln-
1-

6- di L ~yi]-N- -
f e SPAPS’) L %%*13@ ﬂéol%?%l?@s%gﬁ:zco |Nn0y uor(rﬂ?eéllz ?,lc)i |5nhydr0)1y = mertn;,t hyl - 6-

1,
I b
x0- 1, 6“0528 gp%dﬁ%&%ﬁ?ﬂparl%dm@éaﬁaﬂwam -53 WO 03/ 035077
PCT/ GB02/ 04753

B
N-(4-fluor obghczgrb()r}yﬂ-ptpﬁmmg -yl +oetxbyll,6-Bihlydioply (it die¢-Hydarbokdamindeglaz ol -

(
tet
2-
X
2-(
OXY-
N- ( 4-

(p
2-yl
N (4-
0XO0-
2

20  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1-{[(5-methyl-1,3,4-oxadiazol-
2-yDcarbonyl]amino }ethyl)-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

N1-{1-[4-({[4-fluoro-2-(methylsulfonyl)benzyl]Jamino }carbonyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidin-2-yl]-1-methylethyl }-N2,N2-
25  dimethylethanediamide;

2-(4-acetyl-1,2-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

30  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo0-2-[1-(pyrimidin-4-
ylcarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo0-2-[ 1-(pyrimidin-5-
ylcarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;
35
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yl)carbonyl] pyrrolidin-2-yl } -6-0xo0-1, 6-dihydropyri m di ne-4-carboxam de;
2- (1-benzoyl pyrrolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-

| - met hyl -WO®8033D76 di hydr opyri m di ne- 4-carboxani de; 10 PCT/GB02/04753

N- (4-fluorobenzyl)-5 -hydroxy- | -nmethyl-2- [

1- (et hyl sul fonyl ) pyrrolidin-2-yl] -6-o0xo-

1, 6-di hydr opyri m di ne- 4- car boxam de;

2-[(4R)-3-acetyl -1, 3-thiazolidin-4-yl]-N(4-fluorobenzyl)-5-hydroxy-

| - met hyl - 6- oxo- 15 1, 6-di hydropyri m di ne- 4-car boxam de; 2-{

1-[ (et hyl am hb@cﬁu@r@h@ﬂﬂyb ~hydrpxiy-h-mgethyl-2-{ 1-methyl-1- [(1H-pyrazol-5-
}-
6

N-(4-fl uor }'éi!l'i}q}<-56 dxd B! t.{‘ﬁfﬁyélropyr1rmd1ne—4 -carboxamide;

- 0xo0- 1, 6-di ydropgrl m di ne-4-car boxam
2- (4-ethyl -1 - et hyl pi perazi n- 2 yl')-N-(4-fluorobenzyl)-5-hydroxy-I| -nethyl - 6-
?>2< g 4%{) 6- dl( BSZ (ZB?BIRDJIIdéb@EtHn&BdS ﬁmé@iﬁa -#-N-(4-fluorobenzyl)-5-hydroxy-1-
en
CN-(4-f u roﬁgﬁég%%%) ﬁgg;ﬁlbxg%o )%flmlame 4 cargoyan]lde
met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxanm de; 25

T‘ g gy‘; : 3?:102 ?;{'ﬁyﬂéa%?etwg‘ﬁ%)ég(oko%&pﬁﬂ)yrpd1(axno2 %/I }LN-(4-ﬂuorobenzyl) 5-hydroxy-1-

di hydr o- | H- i mgthyl-D-gic-1,6.dhydireppatinaidiperddatberamidear boxami de;

N-(4- quorobenzyI) 5- hydr oxy-1|-net hyl - 2- (1-nmet hyl -1, 2, 3, 4-t et r ahydr oqui nol i
n-2-yl) 6-0x0-1, 6-di hydropyr ne- 4- car boxam de; 4-fl uorobenzyl ) -5
GEAII Mt e R R R e S S G e

yl ) - 6- oxo0- 1, 6=ciohy6Ldetprdpyridiidie-2tyij A ethgBteE)imida24[ 2V 133 KBROFIE-6-

PCT/ GB02/ 04753 21_%1(1

1- (di met hyl afR8¥aBi8heny | et hyl ] - N- (4-f I uor obenzyl ) - 5- hydr oxy- | - met hyl - 6- ox
0- 1, 6-di hydropyri m di ne-4-carboxam de; 2- [(dinethylam no) (phenyl)nethyl]
- N-(

i
N-(4-fluoro

1, 6- di hygr op?/r elﬁhr;}l -?{?ﬁ %ﬁiggy %ﬁ%ﬁ%?&%%gqﬁepﬁombgnw ?’)“-y%“’i‘%‘)}ar oXy-

~ et hyl [411{ HAO- yilpeengarpoxagidex o- 1

6- di hydropyri m di ne- 4- car boxam de; 10 and pharnmaceutical ly accept able salts

th f f th t ntio de th || owi ng:

(3 A phar mBeO TEP U RrB 2 PRP R S Hp TGP EEF RO ) and

a phar maceut negliylyp- @mhﬁtcﬁln}cﬁop;mmdﬁle 4-¢doxanplgr maceut i cal conposition

whi ch conprises the product

20 2-[1,2-dimethyl-4-(methylsulfonyl)piperazin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R)-4-methoxy-1-methylpyrrolidin-2-yl]-1-
methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(methylsulfonyl)acetyl Jpyrrolidin-2-
yl}-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S)-1-acetyl-4,4-difluoropyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
30  6-oxo-1,6-dihydropyrimidine-4-carboxamide;

2-[(2R 4R)-1-acetyl-4-ethoxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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15 prepared by conmbining (e.g., mxing) an effective anount of a conpound
of Formula (1) and a pharmaceutically acceptable carrier. (c) The

phar macewpa®al3monposition of (a) or (b), further conpri PCAEGRN2/04753
therapeutically effective amount of an H 'V infection/AlIDS treatnent agent
selected fromthe group consisting of HHV/ AIDS antiviral agents, 20

i muunonodul at ors, and anti-infective agents. (d) The pharnmaceuti cal
conposition of (c), wherein the HHV infection/ADS treatnent agent is an

antiviral selected fromthe group consist iﬁ% of HIV protease inhibitors,
non- nucl eosi delGwfeifdyare-lrmgihyipyrplidiae-yiil-04-floerobengyd-5-hydrbxsodi de H V

reverse tl’anSl@dth)ﬂI%)ﬁ)—il,'thiﬁj/drﬂ?ﬁinﬁaﬁle(ﬁlarﬁo%ﬁg&nati on useful for
inhibiting HV integrase, for treating or preventing infection by HV, or

for preventing, treating or delaying the onset of AIDS, which is a
t her apeut i caN—(/Z,CGsﬁfmﬁhbm&)eazmpﬁihydxfoxy-lcmeﬂhyyﬁl@x@fZ—[ﬁc(?Vﬂﬂ@iﬁ-Q) and a
n

h i ILVEs: . H .V .i.nf [ Al. DS
Sor oot ed 11 SRRV ARERHEL U Bodi e bR cgent e,

i mmunonodul ators, and 30 anti-infective agents. (f) The conbination of (e),

wherein the N_M_hﬁ@‘,@géﬂ@g[ %ﬁﬁ?,\(}q %Hﬁ%a@i&ﬁﬁ&k :1 _E-:{ g?@rp%fih-‘ﬁi- ral sel ected

fromthe group caqnsisti pr ot ease ,._nhon-nucl eosi de HV

reverse trand¥Pippcetdlamifp lthyd)-6-oxad ordthydrpydmidine/4-qadhpaemidet r anscri pt ase
i nhibitors. -55 WO 03/035077 PCT/ GBO2/ 04753 (g) A method of i nhibiting HN

i ntegrase,in L,eGt i.n need thereaf ich c rises admnistering to the
subj ect &0t h3%5%%%%@&“@?%@%03@&&%“9i‘ﬁ"%?tﬁgyyééfﬁﬁﬁﬁlﬁd?ﬂf}-h%‘im| a (1).
(h) A met hod flobropeeaydri-hpdrosy- 1t methyi-Grgxd-feedihidopymidiné-4-RadoRarsidj ect in
need thereof which conprises adm nistering to the subject a therapeutically
effective amount of a conpound of Formula (I). (i) The nethod of (h),
wherei n t he édfouhtdituoryd fyrazinid-yicerbomdrymiokitier 201 W-(4-SlwbiohendybrsSwi t h a

t her apeut i cahldrogf-i anithyies-BRBYM-diR{dBhyliBRHe-LBSboRMhidy ral sel ected from
the gr ouh consisting of " HV protease Inhibitors, non 10 nucl eosi de H 'V
a

reverse nscriptase inhibitors, and nucl eoside HV reverse transcriptase
i nhi bi tors. N-Y-Ruorebdiasi])dhyalrewe Mmdilgyl-2t {(8USNg-Méthpied-ayi ng the onset of

Al DS [(methylsulfonyl)amino]pyrrolidin-2-yl }-6-0x0-1,6-dihydropyrimidine-4-
carboxamide;

20 2-{1-[(dimethylamino)sulfonyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-{(2R 4R)-4-ethoxy-1-[(methylamino)(oxo)acetyl ]pyrrolidin-2-yl }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-dihydropyrimidine-4-carboxamide;

25
2-[(2S)-4 4-difluoro-1-(pyridazin-3-ylcarbonyl)pyrrolidin-2-y1]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S)-4 4-difluoro-1-(pyridin-2-ylcarbonyl)pyrrolidin-2-y1]-N-(4-fluorobenzyl)-5-
30  hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

2-{(25)-1-[(dimethylamino)(oxo)acetyl]-4,4-difluoropyrrolidin-2-y1 }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
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in a subject in need thereof which conprises adm nistering to the subject a
therapeutically effective amunt of a conpound of Fornmula (I). 15 (k) The
met hod ofwQjop/033serei n the conpound is administered in cechiGrRROOI3IW th a
therapeutically effective amount of at |east one antiviral selected from
t he group consisting of H 'V protease inhibitors, non-nucleoside H YV reverse
transcriptase inhibitors, and nucl eoside H V reverse transcriptase
inhibitors (1) A nmethod of inhibiting H'V integrase in a subject in need 20
t her eof which_conprises adm nistering to the subject the pharnmaceuti cal
conposi ti on Nyf4-flgprobemayl)-F-hydrgxy-(lanetbyl-2- &-[monmhiokintd-vloxsdacetylIpgrolidin-  ( m)
A nmethod of PrayeNsidy,6ihydrERfrit@idenf-8&bbLimily: HN in a subject in need

t her eof which conprises adm ni'stering to the subject the pharmaceutical
conposition of (a), (b), (c) or (d) or the conbination of (e) or (f). 25
(n%)_ A [re_t hod 29f(ZST-QW@MGﬂ@lanEﬁ@)@MU)@eQﬂ]p@gbﬁ&i!nf%yl[}m—(mﬁfo#éﬁzyﬂaﬂs ti tnha
subject i@ n r ich.c ri.ses.adm ni.stering.to the subjec e
phar maceu? i Cgﬁ&@)&%&g@{wd % 4(’ ?H.‘yfl BpYER m%i/’"c(a%ox@?“c{ehe conbi nati on of

(e) or (f). The present invention also includes a conpound of the present
invention (i). _WSEi edi Ganens or (iii) for
use in the gof(%g%angdéh@%lgﬁg@g(%%%%@ﬁ?%@g g;f@?{'] ﬁlﬁlgh'lz"ng H Vv

prot ease, (b)NGhSYEFZYRGS-BydexEAtmethyl-Grpeetditofihpgropyrimidine-4-cyrbpramidat i ng,
treating or delaying the onset of AIDS. |In these uses, the conpounds of

t he presept inventi n optiaonally be enplLqyed in conbination wth one
or nore IEPV/ NHD@'{AF ﬂg‘kﬁ@ﬂﬁo%g@?e/ﬁ)eg‘l@ﬁwﬁ?@&? é%dﬁ{%b'\}/‘ﬂ?ﬂ?gl'%ﬁﬁ]v@'r al agents,
anti - i nf ect i déhydgemytisnidiarZiyl)trmatbyieciyl AN 0N, N2-HfmWRyRB{a0 85 emide;

PCT/ GB02/ 04753 Additional enbodi nents of the invention include the

phar maceuti cal conpositions, conbinations and nmethods set forth in (a)-(n)
above and t h@-1(29sl-seatylpymelidin-2ryll-Ne(dpilwre dimethpeytmyrydph-hydivay di-methiyk

compound of teheoPT BRIdrégIY RGN P gN&I therein is a conpound of one of
t he errboijjrrents, aspects, classes, sub 5 cl'asses, or features of the

conpounds-descri bed above. In all of these enbodi nents, the conpound may
optional l'y beq-gusﬂdoﬂobeﬁzjyg-zf-gzmsﬁ-4aﬂwﬂ@urm@t%pyﬁ@hdiu-zaﬂpsmm;@-1-ﬁléihfyl- As
used herein, 6Eor§<%-t8rdi "Cl- 6. al.k I4" a&or ! 3. al kyl ") neans |inear oOr
branched chai’n>al kY1 m&'rd{)(tpﬁlgnﬂg’\‘} WP BHM9% 6 6 carbon atons and i ncl udes
all of 10 the hexyl alkyl and pentyl alkyl isonmers as well as n-, iso-,
sec- and t-bytybs, 4851 Mimethylamino)(oxo)acetyl]-4-fluoropyrrolidin-2-yl }-N-(4-

20  fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-dihydropyrimidine-4-carboxamide;

N1-[1-(4-{[(3-chloro-4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidin-2-yl)-1-methylethyl]-N2,N2-dimethylethanediamide;

25  and pharmaceutically acceptable salts thereof.

Another aspect of the present invention is a compound selected from
the group consisting of:

30  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo0-2-[1-(pyrazin-2-ylcarbonyl)pyrrolidin-
2-yl]-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S,4R)-1-benzoyl-4-hydroxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
35
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i sopropyl, ethyl and nethyl. "Cl_4 alkyl" neans n-, iso-, sec- and t-butyl,
n- and isopropyl, ethyl and methyl. The term"CO' as enployed in

expr essi oWe 0swade7as "CO 6 al kyl" means a direct coval ent POBrGRB02BEIS3
exanple, when Rl in Conmpound I is -C0O_6 alkyl-O-CO6 15 al kyl-Rk, then Rl
is -O Rk when both alkyl groups are CO alkyl. Simlarly, when an integer
defining the presence of a certain nunber of atons in a group is equal to
zero, it neans that the atons adjacent thereto are connected directly by a
bond. For exa t he conpound of Fornula (I1) has ' TII as a substituent
at the 2- pos¥{ ﬂnom)bemzwé) yinox gl roetbylr 30 & [(wrddepynidén2s an i nt eger equal
to zero, 1or L of ol  owi ng
structure: lh%rb%ﬂn?}@%%%zgﬂkgﬁgg lrée{‘ig?,&[%Po adgf@%gg%% gugaﬁlear or
branched aIkyI group as j ust deflned which is bivalent. It can

al ternativel p- (lleacé@ffllgﬁfoﬂadld—ﬂ)-yﬁsN (@¥ndrobehX)-smedroRy-1-fabth§l-8ldkanesli yl " . A

cl ass of glk)ﬁfmes of I’thUl? nterest wth respect fo the |nvent|on IS
-(CH2)1_6- SUtEY gp ‘?cul ar interest include -(CH2)1_ 25 4-,
-(CH2) 1-3-, -(CH2)1-2-, and - CHZ- The term "C2-5 al kynyl"™ (or "C2-C5

| k | f 2 5
car hon a o 2 d""?ﬁgﬂﬁgg‘{szy%f*ﬁfﬂ*B?‘ﬁdlﬁ%lg%f%‘@‘ﬂ?‘/s8?}%13?314 Wl M 2 1
1-butynyl, 2flgrapapryD)- éhbrdwﬁwmetiwbﬁwpsyfi -dmzdwwpmne-4 carhdxembdeny| (or

acetylenyl). Simlar ternms such as "C2-3 al kynyl have an anal ogous 30

meani ng. ,The " 8 ay | kyl" (or " ycl oal k neans a cyclic

ring of & alﬁfgig“ﬂ“%%ﬁfi‘L 0¥ Llanghyl-3- &’Eleﬂé’ﬁ}“%‘@h‘)]é@ ér‘bﬂ? pioxe-l,

cycl opropyl, dilydrop@riddids=ocarbdakidd302/ 04753 cycl obutyl, cycl opentyl :

cycl ohexyl, cycl oheptyl, or cyclooctyl). The ternms "C3-7 cycloal kyl"

"C3-6 cycloalkyl" " C5- 7 cycloal kyl" and the Iike have anal ogous neanlngs

The term"C3 (?)—Hz(&dimrdzdnkyll) “5-lydroxye3nethyk2edyro¢ tbplmoypliolina® gH H-axd51,6-

saturated cy i (f;gng one nitrogen and fromthree to seven
car bon at Om%ﬂﬁr@yﬁﬁg@&@%ﬁﬁ {l/er rolidinyl, piperidinyl, or azepanyl).

The termt®hal ogen" (or "halo") refers to fluorine, chlorine, bromne and

i odine (al ter(r)atu(mwrdbeﬁ@ﬂymya@ -thétH t21(4 ﬁi&'ﬂ%ﬂﬁo@bﬁﬂgry@@%qud@) The

term"Cl-6 h%lhy?lrok L %@-‘4Ccr$rbo y 2 erna |ver be referred to as

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo0-2-[ 1-(pyridin-2-ylcarbonyl)pyrrolidin-
20  2-yl}-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-2-[1-(pyridin-2-ylcarbonyl)-1,2,3,4-
tetrahydroquinolin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

25 2-[(2S,4R)-1-benzoyl-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(28,4R)-1-acetyl-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

30
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-[1-(pyridin-3-ylcarbonyl)pyrrolidin-
2-yl]-1,6-dihydropyrimidine-4-carboxamide;

/
N-(4-fluorobenzyl)-5-hydroxy-2-(1-isonicotinoylpyrrolidin-2-y1)-1-methyl-6-oxo-1,6-
35  dihydropyrimidine-4-carboxamide;
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10 "Cl1-C6 hal oal kyl" or "hal ogenated C1-C6 al kyl") neans a C1 to C6 |inear
or branched al kyl group as defined above with one or nore hal ogen

substit uewD93/0327 term "Cl-4 hal oal kyl " has an anal ogous PegasBORg475Fhe t erm
"Cl-6 fluoroal kyl" has an anal ogous neani ng except that the hal ogen
substituents are restricted to fluoro. Suitable fluoroal kyls include the
series (CH2)0-4CF3 (i.e., trifluoronethyl, 2,2,2 15 trifl uoroethyl,
3,3,3-trifluoro-n-propyl, etc.). The term "carbocycle"” (and vari ations

t hereof such as "carbocyclic" or "carbocyclyl") as used herein refers to
(i) a C3 to C8 nonocyclic, saturated or wunsaturated ring, (ii) a C7 to Cl2

bicyclic ring $ysk deh i b ARl 1_i5c1¥_ b sS-1- 1818V doeN- Wher ei n
each ring ing_ ?%&%@h(yﬁil’l?%rhillg i}ﬁ)d_el(en%erft ofz&?)r used to tHe other 20 ring
or rings andd @Wpymm@hﬂ%4§ﬁﬂﬂﬁﬁp5§;or unsaturated. The carbocycle nmay be

attached to the rest of the nolecule at any carbon atomwhich results in a

t abl d, The f i i b I b f th
car bocycl ey N Ueluorpirgzy S morie baeet Ko BIC LB Er ol 1y ref er s
to a C7 to Cyheurbomsylpyirclidin+2gyl$spsanl,oidihywoinedine-4-carboxiamidat ur at ed or

unsaturated and two adj acent carbon atons are 25 shared by each of the
rings in the ring system Fused tricyclic carbocycles have an anal ogous

meani ng. A st{ddenzsfylpymeliflins2a) BN -4-tluprobearybothiyiiesy-drmethiibeexpildycl i ¢

carbocycl es jij, mg?mge_ﬁjc%okmepenzene ring and the other ring is
saturated or alns urated, wth attachnent via any carbon atomthat results

inastafle conpound. Representative exanples of this subset include the

fol I owi ng:  ~NL(4=flhorbbenz}1)\5-hydr&- t-BetIDR203/ @BUY 101 RaTFBAMATHH-6-6ke term
"aryl" ref eri6t(§ a%onatl.%@rr%m- and .nol y-carbocyclic ring systens, wherein
the i ndi vi dudiO-CaYEERYEMANST-FYLOX e nol yring systens are fused or
attached to each other via a single bond. Suitable aryl groups include
phenyl , 5 napf [ _{bi Lienyl 1 Nhe. " het en q" de v
Dari ati ons. t By agr-aRy- G MIRRNARD R EhBH e AL SEROKRY Rt BB ars
refers tb (i }.6adibydropyrgniginerbeaioxasaitder at ed or unsaturated monocyclic
ring, (ii) a 7- to 12-nenbered bicyclic ring system or (iii) an 11 to 16-

menbered trigyclic rin st em . wher ei i.hg in (ii), o0 PP

i ndependent &ft 1d,(6@ﬂﬂ@8‘5°§é¢®%]ﬁ@@ﬂ(ﬁg&-ﬁ?—ﬁ\g(‘gbugﬁohg%z(}’pﬁ%hgée’?p":1'.fﬂ)lf‘éfliﬁg
sat ur at ed or 6wxsalt euditydchpyanddihba-carmraeydd i ¢ ring, bicyclic ring system
or tricyclic ring systemcontains one or nore

20  2-(4-ethyl-1-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

2-[(2S,4R)-4-(benzyloxy)-1-methylpyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-2-[ 1-(pyridin-2-ylcarbonyl)-2,3-
dihydro-1H-indol-2-yl1]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1,2,3,4-tetrahydroquinolin-2-yl)-
30  6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-methyl-1,2,3,4-tetrahydroisoquinolin-3-
y1)-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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heteroatons (e.g., from1l to 6 heteroatons, or from1l to 4 heteroatons)
selected from N, 0 and S and a bal ance of carbon atons (the nonocylic ring
typi cal | ywomanssoms at | east one carbon atom and the ringPSysiBa®415§pi cal |y
contain at |east two carbon 15 atons); and wherein any one or nore of the
nitrogen and sulfur heteroatons is optionally be oxidized, and any one or
nore of the nitrogen heteroatons is optionally quaternized. The

het erocyclic ring may be attached at any heteroatom or carbon atom

provi ded that attachnment results in the creation of a stable structure.

Wien t he het @rldddisictieylarning)-BepheylpdylliNiéhflyorabendyd)-Shydnosy-d adethjla-oxdre
substi t uent s 1 EBYH{REo 'rﬁitdﬁr?c‘-:i‘-@&bBQaéﬁiQ& atomin the ring, whether a
i de

het er oat om or a carbon atom prov that a stable chemi cal structure
results. Saturated heterocyclics forma subset of the heterocycles; i.e.,

the term " SQI[_(Hiﬂl%@@ldﬁﬁh@)(ﬁfe)’liﬂ)in@ihygW&@l‘ubtﬁb@@ie@y—ﬁh oy Nehehpica6ke as
defi ned ov?ég %I ch. Ihee_rﬁngrbre ri.ng system (whet her nono- or

pol y- cycl? c) LB AP Hiainerhearba¥amide:™ g5t ur at ed heterocyclic ring” refers
to a 4- to 8-nenbered saturated nonocyclic ring which consists of carbon
atons and on t f ative
exanpl es i ncﬁ]%‘guﬂeg?@‘??’%ﬁ%'%ﬁg‘ler?gi'?%}‘?q?yléiz'E%Qﬁ!?/ﬁpg°1§§g%%t8§ﬁ@{eﬁﬁrg‘
pyrazol i di nypxoilo-diayéppyiimidine-dgabokamiday| , i soxazol i di nyl, norpholinyl,

t hi onor phol i nyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or

30 tetrahydrofuranyl). Heteroaromatics form another subset of the
het er ocy@/es?n‘ijPl@ﬂPa?%C?lgf?ﬁceptﬁ@?é‘t‘@é@ﬁﬁ%i c" (alternatively "heteroaryl")

general ly refers to a befierabpdingendsof thé®PreW¥at 0B/e08501héIddeTHIBAaWRET 53

defined above in which the enti rearei E? sxste .%\Ahoe.her. nono- _or
poly-cyclic) is an ar&Hati & PIAHGAEYEF FOMPRULORFOMPHNREE SUPRMRAY ring”
refers a 5- bomladirbed eghammoerically eccaptobigtcagieri ng whi ch consi sts of

carbon atons and one o b)g‘]?r%, e@%ﬁhﬁ&‘&ﬁ&ﬁ%m@%ﬁ&ﬁ Gilidh'com gs%s&hé‘%d&t

Represent ati ve exanpl es “of eroaromatic 5 rings inclu
pyr r ol yl 15 py peeppigg by cppbimngiicrs/ mixing)ian gHfeeiie amqyméafa cqrapoungdef %pﬁ@ﬂyl ),
thiazolyl, fnanyhphdrHab@#RhNy accBpaBlé@hitler. triazolyl, tetrazolyl, oxazolyl,
i sooxazol yl, oxadi azol gcl : t&hazg%l%/ql?, i sot hi azol yl , an tf&i di azol yl .
Representative exanpl eof BPEP Ceptical mpostion;ch &) o &P). BEWEL ri azol yI |
i ndol yl, i sotodplisihg a thespeotiodlily effeckine amydunt bBai HOV infegton/ ADSweaamenty| , 10
quinazol i nyl . &} OOLL Dby EDLATBAL: 3 A RIQTRIN anch BT ARRKAT 0QUi ol Tyl
qui nol i nyl , r ahydr ol soqui ol t nyl”, " I soqurnol tnyl,
2, 3- di hy4l obénmofemegtators aBl afithipdective agants.

(d) The pharmaceutical composition of (c), wherein the HIV

infection/AIDS treatment agent is an antiviral selected from the group consisting of
HIV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and
nucleoside HIV reverse transcriptase inhibitors.

25 (e) A combination useful for inhibiting HIV integrase, for treating
or preventing infection by HIV, or for preventing, treating or delaying the onset of
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and a
therapeutically effective amount of an HIV infection/AIDS treatment agent selected
from the group consisting of HIV/AIDS antiviral agents, immunomodulators, and

30 anti-infective agents.

) The combination of (¢), wherein the HIV infection/AIDS
treatment agent is an antiviral selected from the group consisting of HIV protease
inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV

reverse transcriptase inhibitors.

-55-



S OCNNZ1L 4-dioxinyl (i.e., ), imdazo(2,1-b)(1,3)thiazole, (i.e., ?),
and benzo-1, 3-dioxolyl (i.e., o). In certain contexts herein, o is

al t er nat iwelog/os®ferred to as phenyl having as a substituemrCTraBobpiBaedi OXy
attached to 15 two adjacent carbon atons. Representative exanpl es of
tricyclic heterocycles include phenothiazinyl, carbazolyl,

bet a- carbol i nyl, tetrahydro-beta-carbolinyl, acridinyl, phenazinyl, and
phenoxazinyl. Unless expressly stated to the contrary, an "unsaturated"
ring is a 20 partially or fully unsaturated ring. For exanple, an

"unsat ur at ed nonocycl i (@) C6 Acaethod ptinbibitingf BN integrasgdh alseljeetdn need

cycl ohexadi efigreoPARfliReBARRSe A&?ﬁlﬁﬁﬁeﬂﬂg% grsly; eéttzfalth@ﬂg%lglrctgfgg oafveary, all

ranges cited herein are |nc usi ve exa e described as
cont ai ni ng f#Beynt of g gompoynsk o Bosmgls®. means the heterocycl e can contain 1,

2, 3 or 4 heteroatons. (h§5 V&h%eta@d/of/@emﬁhgof&eamglﬁﬁacuabbyﬁﬁlanls etc.)

t t t
ot her 1 ol SHCEBTCHEA Peiel VLR, O BRErEogRe e A lsritieslicalf &
definition Oerff@a&dﬂamomurdfam@mpoand ofidepmibd@nt of its definition at every
ot her occurrence. Al so nfg,gﬂlteth%%f?ﬁ)égvﬁ?@ﬁ“hg ggﬁgﬁurﬁp%/&%%gﬁr(!?qgl es are

perm ssible only if su i nationsr In's The
term "substi adxme@terfécblng:ommmtion wighy ythevapmmpails ctfpetiverramaupt e sktaSt eneed with

one or more syRshi {uedso mt}éB%ﬂoG%l:&Q?sﬁn ernvasteRRlihiB#Rsidaut i on by a
naned -60 WO 03/035077 PCT/ 4753 Substituent to he extent such

singl e aHb nndgoside ELYiyeveree trppsqriptasinbibiiqE: Add Ryheasidediiysievese i on at t he
same site) igakbepasabhipitetsl owed. The corrpounds of the present invention

may have asymmetric cepters occ en ecificall ot ed,
asym' xt ur esyof st er eoi Qi)rreré %&ggga%preﬁ% ngtﬁ%al 1ng|05§hlg¥18§ y OlélSét Q&Aﬁﬁs”
enanti oners, invd gubjeat in riesd theréaf Whichheonhymises adminlisteterg torthe subgecpa esent

i nventi on. ngmllyélﬁ%gﬁg%ﬁé&gg am’o%ﬁpéfyaoé’c{dl;ﬁﬂu%;&??fﬁ gmunds of the present

invention may also octur as tautoners I'sS ‘Understood that the

present 13 nvention i ncfkddesThe methedtod fipreheseinttheeconypnuadhidministaredine

conpounds  of cdrifiatich 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

()] A method of inhibiting HIV integrase in a subject in need

20  thereof which comprises administering to the subject the pharmaceutical composition
of (a), (b), (c) or (d) or the combination of (e) or (f).

(m) A method of preventing or treating infection by HIV in a
subject in need thereof which comprises administering to the subject the
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (¢) or (f).

25 (n) A method of preventing, treating or delaying the onset of AIDS
in a subject in need thereof which comprises administering to the subject the
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f).

The present invention also includes a compound of the present
invention (i) for use in, (ii) for use as a medicament for, or (iii) for use in the

30 preparation of a medicament for: (a) inhibiting HIV protease, (b) preventing or
treating infection by HIV, or (c) preventing, treating or delaying the onset of AIDS.
In these uses, the compounds of the present invention can optionally be employed in
combination with one or more HIV/AIDS treatment agents selected from HIV/AIDS

antiviral agents, anti-infective agents, and immunomodulators.
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10 I, both singly and in m xtures. The conpounds of the present invention
are useful in the inhibition of H YV integrase, the prevention or treatnent
of i nfectwon3fbgsoluman i nmunodeficiency virus (H V) and tReTmBOONSBON,
treatment or the delay in the onset of consequent pathol ogical conditions
such as AIDS. Preventing AIDS, treating A DS, delaying the 15 onset of

Al DS, or preventing or treating infection by HV is defi.ned as including,
but not limted to, treatnment of a wi de range of states of H V infection:
AIDS, ARC (AIDS related conplex), both synptomati c and asynptonatic, and
actual or potential expbktional ewbedimenBed tedangition inﬁedmﬁhnpbammaselﬁfcat hi s

I nvention ar ot ﬁg&tﬂ&ns‘ &&Bﬁﬁﬁb&%d'n@tﬁ&&s's@ﬁoﬁlﬁ df{‘kz}f @ St?dve%H& Hf‘e‘%fs@%j eEaSt

exposure to HV such neans as trans u5|on exc
fluids, bit e£0rtlhe1cth%1ewsqhna@@@g@p%wweméhe compaYndof thy present @H?ﬂttﬂf’ood

during tSur gekih 10196@ tlﬁdﬂffﬁwﬁd&nﬁéunﬁmf%nb Bﬁ%tehfﬁbéiﬁﬁ&ltytﬁﬁédé{s tl:lass%@%ub- 4 F
preparatipn a i on screenin or ivira ounds. For
exanpl e, ? he Eaﬁ??ﬁ &g ureéf:’fﬁ'ﬁlcé’n}pﬁ{}%ﬁl‘ﬁ‘?eﬁﬂjs@?lé‘%%%f@l n]f ?SSBF‘E’P PRz y e
mut ants, whi ctliie @ngpoexd eldyeptioRdlyser sed imife tfomh of zipharnwacaltlpﬁmeadcelﬂ»talalet iviral

conpounds. Furt hernore, the conpounds of this invention are useful in

establishing or determning the binding site of other antivirals to H V
i ntegrase, e.g., by codPetsEd PeaEin, Hisitei | ‘6h-6 aRils (Arn & 1demplbindments lineay s

i nvention ar ¢ GRABRIAGEN AkALUGE h%@in%?ro%?h@oé@ﬁrb%ﬂ%ﬁ)ﬁls%ﬁmﬁ&s affQfpounds
represent§t| ve of the present ventl have been tested 30 for 1nhi b| tion

in an asd@y fleﬁhwbalkﬁzlra&ﬁd’e{wyb%yléﬁoraﬁrﬁ 2y Mell agn-; 3P e §cas8d touyl. As ang |
conduct ed i nlmmpryﬂaﬁryéamd mlathv}*bl f@1-4 Alldy]” meamgIn-, isd, séd- pod t-bidt9 6; ankD:

1424- 1432, fcl)r0 ﬁg;g, (;1 gl egrase except that: (i) the assay uses

pr eassenbl ed™§ Rfoé’ﬁ & ¢ 250t r ansf er conpl exes; (ii) the strand transfer
reaction is performed i ﬁeﬁ%@ i @ ssawleyed in ARPTBIQRS sueh 35 830?6@%153126@& ng

0.5 to 5 nM @fdn@ct?covﬁbf[@dnab%@ex lewhemél BECSHPSIHALS - @@g 3§853' n_Vo

per conalaazati-k, Beh &1 laréi{léwﬁ%ﬁ%ﬁaﬂq ﬁﬁgagﬁa;é@d Sift Pbod

e dRe | body
and a cheni | %ﬁbg&@ﬂéﬁ‘ﬂhg {1 ﬂﬁ@édne@om@éﬁhaﬁﬁﬁ@erwaﬁﬁﬁﬁh% ﬁﬁﬂ@%ﬁﬁ’d}&@&éﬂse

conmpounds (e. ounds, set  forth in Tab e ted |n t he
It bor ase seLaljes Ao i BoBh oxiesor hepto Ssgmee BRI ME L,

Further description on conducting the assa& 777pr eassenbl ed corrpl exes

is found in Hazuda et al., J. Virol. 1997, ®7005- 7011; Hazuda et al.
example, the compound of Formula (II) has T as a substituent at the 2-

position of the pyrimidinone ring, wherein s is an integer equal to zero, 1 or 2. When
QY%
20  sis zero, the substituent has the following structure: T

The term "-C1-6 alkyl-" refers to a C1 to Cg hnear or branched alkyl
group as just defined which is bivalent. It can alternatively be referred to as "C1.-6
alkylene" or "Cj.¢ alkanediyl". A class of alkylenes of particular interest with respect
to the invention is -(CH2)1-6-, and sub-classes of particular interest include -(CH?2)1-

25 4-,-(CH2)1-3-, -(CH2)1-2-, and -CH2-.

The term “C7-5 alkynyl” (or “C2-Cj5 alkynyl”) means linear or
branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the
pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyl, 2-propynyl,
and ethynyl (or acetylenyl). Similar terms such as “C2-3 alkynyl” have an analogous

30  meaning. J
The term “C3_8§ cycloalkyl” (or “C3-Cg cycloalkyl”) means a cyclic

ring of an alkane having three to eight total carbon atoms (i.e., cyclopropyl,
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Drug Design and Di scovery 1997, 15: 17-24; and Hazuda et al., Science 2000,
287. 646-650. Certain conpounds representative of the present invention
have al sowOMG/0b®en tested in an assay for inhibition of aearsaBdRN4IsAf ecti on
of T-lynphoid cells, conducted in accordance with Vacca, J.P. et al.,

Proc. Natl. Acad. Sci. USA 1994, 91: 4096. These conpounds denonstrated

| C95' s of about 20 m cronolar or |ess. The conpounds of the present
invention may be administered in the form of pharmaceutically acceptable
salts. The term "pharnaceutically acceptable 15 salt” refers to a salt

whi ch posses§esdohuid, @Yoﬂ@@ntwawé@geﬁﬂ, ayplehppivle At cxstaastilia dlheridmhi@h7i s not

bi ol ogi cal | y c@lloflk1er S8 cylsaRyIr alele7 CR1hlkyl? §nd‘@1’etli|k€ﬂqa{ré3é&iafog’89§ ot herw se
del eterious to the reciprent thereof). Suitable salts include acid addition
sal ts whi ch meayings.or exanple, be fornmed by m xing a solution of the
conpound of the presentTheitdttefCy-9azadytlbaliyS qbrtC PO 7kacyclARK TR aRAd gal | y
acceptabl e acid such as hydrochloric 20 acid, sulfuric acid, acetic acid,
Cri11 uor ohcetdtEadiyolicHng eonsias a6 pe TRRgR PKironp Sape ey e sarbeeatPRyent i on
carry an aci @ie, aziidihyl, pswolidubyl cpiphedinficeidzesalyl)y acceptable salts Ittlzelreof
can include al kali net alts {e.g., sodi,ym..or assiumsal ts), . al kaline
earth netal salts (e. gi{hei%“{%?’ﬁﬁﬂg@? %ﬁ%ﬁﬁ#@éﬁ?@ﬁm%ﬁgloé@ﬁ@%m%d with
sui t abl e or gamd mdinedaltetnatswethrefgragita e finanoy cldorop hiomm, sadl islo).Al so, in the
case ?f ban 25 acid (-C@@H)terﬁf“@il_ggm@blkgr’ Wﬁiclhﬁﬁﬁﬁsgal%ﬁagﬁlefyibeﬁ%frﬁ@gﬁéb}' cally
accepta esters can_ he enploye i fy,the sol ybi . or hydrolysis
char gct eh‘?st i éé‘%hgﬂkﬁo%mna@%&%al&’r i)%%nsoafabf%bé%‘flf’%é’ror treating
HI Vi nf SCt i ?Bra@éhd@ra@uﬁrgwigas detigad hte WithHeaw intGe hm@g&ﬂﬁﬁgﬁitﬁémé\l P the
conpounds o el ] | re [ »

parent eral | yte I'nc u‘g:ﬁglgglggg\éﬁ? éfﬁggad [ F’\jnge%?ﬁgme%n r avlégggks’r,o\én%b has

i nt ranmuscul aan andidgoms neranalg exogpe chiat die latogenkulsstituentseid rastrioss]) to flapro.

i nhal ation s l; ' f f Ut

phar macet | ol e BuotoR B b e s G e ORI 222 mount

of the cbhpotrithoserthyohdSntriflvard-nporpyl.eki phar maceuti cal | y- accept abl e
carriers, adjuvants andnyelilcabocydle” GRd VariAGHL Hobdof $hdhlt cABHcAE? BNt S

thereof (e.g., . admnjistering” .a 35 .c d~In reference conmpound
of the i hvent{oERPSIER) B BCEFRIR F 1600 Bib08 amePArY ke PSR gH 753
conpound or angatweled gingf (i) & corpbidydio ringaystend] e @ii)a Ci nton@ggiriofclic
treatnent. \Wen |

e R ROl ghIF Y BBl S g Sl

ant i vi r a0 ageng sr tisgd arld daol rihg é&adaturgtedbMunsaturated. The carbocycle may be
attached to the rest of the molecule at any carbon atom which results in a stable
compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the
term "fused bicyclic carbocycle" generally refers to a C7 to C1( bicyclic ring system
in which each ring is saturated or unsaturated and two adjacent carbon atoms are

25  shared by each of the rings in the ring system. Fused tricyclic carbocycles have an

analogous meaning. A subset of the fused bicyclic carbocycles are those bicyclic
carbocycles in which one ring is a benzene ring and the other ring is saturated or
unsaturated, with attachment via any carbon atom that results in a stable compound.

Representative examples of this subset include the following:
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infection or AIDS), "adm nistration"” and its variants are each understood
to include 5 concurrent and sequential provision of the conpound or prodrug
and ot herwagens®77 As used herein, the term "conposition" PCI/GBwesded to
enconpass a product conprising the specified ingredients in the specified
amounts, as well as any product which results, directly or indirectly,
fromconbining the specified ingredients in the specified anmounts. 10 By
"pharnmaceutically acceptable” is nmeant that the ingredients of the
pharmaceutical conposition nust be conpatible with each other and not

del eterious to the recipie t her'sa Jhe A" exyp-gubj ~—(alternatively
referred to herein as ") @> w rs tjo an ani mal,
preferably a mamual , mes¥ prsfer akly a AR~ Whe” has , been the object

of treatment, observation or experinent. The term "fherapeutically
effective anount" as used herein neans that anount of active conpound or
phar maceut i cal agent t hag team; &yl srefeptosramats wmaro-gnd nebsaPeryrlic 88%onse i n

a tissue, syskems, #RefeRl theindividadl cafbatydlie gk noths PaYhingRystems bR Tasdcder ,
veterinarian rrﬁd cal doctor. or .otlhgr clgt Al @lfzan1 whi ch i n&ﬁ}%e@ al l eviation
20 of the syiBEBTEOSRCH AlehyiadsnelgRmdy Suitabledp! s{pies ARCREPYe conpound
(i.e., acki veaphthyyjraadibépltchylesyladm ni stered as the salt, references to the
anount of active ingreg ‘ 0 i f -0f the
conpound. The pharnacegkfgﬁ ?@ﬁ%%gﬂ%i HéQggﬁﬁ%gqFﬁ&gﬁgaf%$2§§¥&%?a ly-
adm ni st r abl @ ‘datepraysiybn dreadlt igfsretosiory 4-daSsuemberedsgurated prynsatugated i | e
injectible 2aoR5&RRE AhyANFa 75 &7 122RHBERd bi’f%{cﬁé Ahg b@td) R ¢if) Rh 8 136ygous or
ol eagenous gﬁ%£§n5|ons ?r . suppositories. These @Sans&éLo S g%% bﬁ
prepared by Bige GG IE Sine SYTEmeXRIBNEACIL IR IED F B INASPRBYHAL PhOL he
art. Suiltabl gsediothe sthenting boriegh sddteactargg isdesenededunsatulesd, agd iR’ S

Phar maceuti cal Sciences,,.18t.h edition, edit ) ar ck

publ 1 shi ng. CBonoSBEDARE AR dRE sl oriEbBE bt slhie conpBRARE S R 5
entirety. Thesteroatoosrds., difom hics6 hetersatoinuy oranmbetoabimterogtomspeblasteal frgmi n a
dosage rangenoh q@0hd fbatRR8 ofBibth AbmERMERorcty rindERANy DAfnY& ONC per

day in a singl ose or In led doses. One prefer osage range is

0.01 to 500 leaitiege cabay atnet gt thpsing xjerey Brpioplly pondaisiahlpag tHe<atheR i n

di vi ded ppsesiomé) ahd ¥hei¥i€ b drRtr Horé 65 e GitieRE And Sulburhetedoat&s 0/ kg body

wei ght per day. Ol’ﬂl| Lé/ |0 S na%l e or divided . -63 WO Ogl 035077 .PCT/ GBHZ/ 04753
oﬁfuona y be oxidized, and any one or more of the nitrogen heteroatoms is optionally

quaternized. The heterocyclic ring may be attached at any heteroatom or carbon atom,

provided that attachment results in the creation of a stable structure. When the
heterocyclic ring has substituents, it is understood that the substituents may be
20  attached to any atom in the ring, whether a heteroatom or a carbon atom, provided that
a stable chemical structure results.
Saturated heterocyclics form a subset of the heterocycles; i.e., the term
"saturated heterocyclic" generally refers to a heterocycle as defined above in which
the entire ring system (whether mono- or poly-cyclic) is saturated. The term
25  "saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring
which consists of carbon atoms and one or more heteroatoms selected from N, O and
S. Representative examples include piperidinyl, piperazinyl, azepanyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or
30 tetrahydrofuranyl).
Heteroaromatics form another subset of the heterocycles; i.e., the term

"heteroaromatic" (alternatively “heteroaryl”) generally refers to a heterocycle as
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doses. For oral admi nistration, the conpositions can be provided in the
formof tablets or capsules containing 1.0 to 500 mlligrans of the active
i ngredi erwp o03fp30r7 cularly 1, 5, 10, 15, 20, 25, 50, 75, 1@OI/GHR/N04380, 250,
300, 400, and 500 mlligrans of the active ingredient for the synptomatic
adj ustment of the dosage to 5 the patient to be treated. The specific dose
| evel and frequency of dosage for any particular patient may be varied and
wi || depend upon a variety of factors including the activity of the

speci fic conmpound enpl oyed, the netabolic stability and | ength of action
of that conpdafingd abdnee iagehiclothe entiesi rijig systgen@riethenswinbhor pdy-cydiceis annode and
time of adm iy t ' SToRs t everity
of 'the 10 paPracy dneSyuh Theler bR ina i ZEAR £t o mel el C Tt el
above, the pmeBYElic AEic simgivehich fwsm&c&@@wnt@%@d&nqm@lwv i nt egr ase
i nhi bi tor copnayRdmsQblebiRe RMENSOtand sy ety r&@nwlwemlégoma&o@gﬁaﬁ@ usef ul

in the treatnent. of H V fection or AID I'e, the ¢ ounds of
this invent#H 1H‘§9 %Eyré#)?éﬁ’ﬂoiﬁ'g’lliyr%‘?ﬁ rﬁ’@cné‘ H’é’ RX/H f4imyl, thyen g fods of

p ][ e- exposur ethﬁj}ﬂiféﬁ))ﬂ) , Iniapsigl ﬁ&xrm,auﬁeazolyh, p;@armlylﬁthaﬁnywaﬂazam eﬁﬁzio‘ll?, anmount s
of one or nore of the EMAI Vi [ or antiinfectives,
or vacci nes ﬁg%)%aaplypggiaglp%{)ﬁyli, ﬁxéazo lvs?tﬁ%@ty ngg}ng(ﬁgﬁl SUI tabl e antiviral
agents include those |Rspreseniative kexarhples ofbingrlicteisrecyced inkiiideVl RALS  Dr ug
Name Manuf acfdpy ak&geﬁ?&dl\ﬁ”ls@ﬁ\ﬂ&lp}’ Hﬁ&é&olﬁgﬁcﬁﬁ%}ﬁ%uﬁfaﬂﬁﬂr %15198%{1{ ?g‘

abacavir d axo V‘é co
1592U89 103patgazolinyl, gipnokiliromay yhyisnchi araaayi.ieralydrqdsms tlyloﬂumsa}prbé

zi dovudi ne (ERhildYdiREduinolinyT) EDghinoBf AR BB Ry dcabdnz ok, e &ipiRebéddov i ng,
TX) ACH 126443 lﬁéhl I I?on gﬁa?rﬁq H Vv Slqnf ect?}(l)ns Al DSmARC s(nucl eosi de

reverse transcriptase in i{4qr) acyclovir Burroughs Wsl(_ m HBV

infection, A QAR (id." 3 8o, -8y ASTthiazole, (i.e.,

(nRTI)

, and
0O

benzo-1,3-dioxolyl (i.e., ©[0> ) In certain contexts herein, C[0> is
alternatively referred to as phenyl having as a substituent methylenedioxy attached to

15 two adjacent carbon atoms.

Representative examples of tricyclic heterocycles include
phenothiazinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta-carbolinyl, acridinyl,
phenazinyl, and phenoxazinyl.

Unless expressly stated to the contrary, an “unsaturated” ring is a

20  partially or fully unsaturated ring. For example, an “unsaturated monocyclic Cg
carbocycle” refers to cyclohexene, cyclohexadiene, and benzene.

Unless expressly stated to the contrary, all ranges cited herein are
inclusive. For example, a heterocycle described as containing from "1 to 4
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms.

25 When any variable (e.g., Ra, Rb, Rc, RK, etc.) occurs more than one
time in any constituent or in Formula I or in any other formula depicting and
describing compounds of the invention, its definition on each occurrence is
independent of its definition at every other occurrence. Also, combinations of
substituents and/or variables are permissible only if such combinations result in stable

30  compounds.

The term "substituted" (e.g., as in “aryl which is optionally substituted
with one or more substituents ...””) includes mono- and poly-substitution by a named
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-64 WO 03/035077 PCT/ GB02/ 04753 AD-439 Tanox Bi osystens H V infection,

Al DS, ARC AD-519 Tanox Biosystens H V infection, AIDS, ARC adefovir

di pi voxi IwGioBead7HI V i nfection, AIDS, ARC GS 840 (RTI) APCTZBoE#ISgen ARC,
PG, HV positive, (Los Angeles, CA) AIDS al pha interferon d axo Wl |l cone
Kaposi's sarcoma, H'V, in conbination w Retrovir AMD3100 Anor Med HLV

I nfection, AIDS, ARC (CXCR4 antagonist) anprenavir d axo Wellcone HV
infection, AIDS, 141 VW4 (AGENERASE(r)) ARC (PI) GW 141 VX478 (Vertex)
ansanycin Adria Laboratories ARC LM 427 (Dublin, O Erbanont (Stanford,
CT) anti body suiistisienhiouhe extenteycinsinglaced nmlbplh@u@q@wtmm&clm mpltipleabi | e

al pha aberrambsgel%ﬁ%ﬁle(sa%%ﬁéﬂlg(@heﬂn@m;rmv@a MD) ARL77 Aronex Pharm HIV

i nfection, AlD at azanavi'r 632) Bristol-Mers-Squi bb HV
infection, AIDS ARC ((hreomppdsyf thepressat &VPM%IB@W%WG@M@WS

Institute Al Eiﬁt A8 § 06duR] @@eptl xﬁm SpecifiE ndied 3§nﬁﬁtuﬁ§s oF st%sa[sam‘éwbrtab/ H Vv
i nfection nﬁfv ﬁﬁte ) ONovartI | S AB}VCI: (PJ. 344; Bl’ll M/ers
Squi bb/ VAL VIS Ef% ¢ SRS mRES VIR ?IingmA Fipg IE: DPrine
Pfizer HV i thequt¢seoninvédtiod, (AG 1549, S-1153) ARC (nnRTI)

' The N-substituted hydroxypyrimidinone compounds of the present
invention may also occur as tautomers thereof. It is understood that the present
invention includes all tautomers of the hydroxypyrimidinone compounds of Formula

10 I, both singly and in mixtures.

The compounds of the present invention 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

15  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 treating
infection by HIV after suspected past exposure to HIV by such means as blood

20 transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to
patient blood during surgery.

The compounds of this invention are useful in the preparation and
execution of screening assays for antiviral compounds. For example, the compounds
of this invention are useful for isolating enzyme mutants, which are excellent

25  screening tools for more powerful antiviral compounds. Furthermore, the compounds
of this invention are useful in establishing or determining the binding site of other
antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of
this invention are commercial products to be sold for these purposes.

Compounds representative of the present invention have been tested

30 for inhibition in an assay for the strand transfer activity of integrase. The assay is
conducted in accordance with Wolfe, A.L. et al., J. Virol. 1996, 70: 1424-1432, for
recombinant integrase, except that: (i) the assay uses preassembled integrase strand
transfer complexes; (ii) the strand transfer reaction is performed in the presence of
inhibitor in 2.5 mM MgCl, using 0.5 to 5 nM of a 3’ FITC labeled target DNA

35  substrate as described in WO 02/30930 and (iii) strand transfer products are detected
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Cl -1012 Warner-Lanbert H V-1 infection cidofovir Glead Science CW
retinitis, herpes, papillomavirus curdlan sulfate AJlI Pharma USA H V

i nf ecti orw0-088330@y 03/ 035077 PCT/ GB02/ 04753 cyt onegal ovi r RETIGBIR0ETS3

Medl mmune CW retinitis globin cytovene Syntex sight threatening CW
ganciclovir peripheral CW retinitis delavirdine Pharmacia-Upjohn HV

I nfection, AIDS, (RESCRIPTOR(r)) ARC (nnRTlI) dextran Sul fate Ueno Fine
Chem Ind. AIDS, ARC, HIV Ltd. (Gsaka, Japan) positive asynptomatic ddC
Hof f man-La Roche H'V infection, AIDS, ARC (zalcitabine, (HWVID(r)) (nRTIl)
di deoxycyt i divA@g adikatpp §b%ﬁPhW%€r@an$@¥e§@nPﬂ Cr@ﬂl@b@dmd yghemilupiscent

Di deoxyi nosi ngafiié PRosphithsecubbi-iat R eyantd@wé\éafﬁl%&ﬁds @E%;g%st & ?\F;C
ni et on Al B0 %’%ﬁ# PR Baedie folehose R Sl o+
I nf ection,  AnbSonARE or(€RACTI NON(r) ) ( non nucl eosi de reverse transcriptase
oo 214 S0, L B Rl SRR PR b "
(STOCRI N(r)) chenpisixes w\fovndSmi Harugs etred., ReVipels 19995 t/ &y 70(PfeV(pﬂés Hazuda et al.,
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al., Science 2000, 287:
646-650.
Certain compounds representative of the present invention have also
10  been tested in an assay for inhibition of acute HIV infection of T-lymphoid cells,
conducted in accordance with Vacca, J.P. et al., Proc. Natl. Acad. Sci. USA 1994, 91:
4096. These compounds demonstrated IC95’s of about 20 micromolar or less.
"The compounds of the present invention may be administered in the
form of pharmaceutically acceptable salts. The term "pharmaceutically acceptable
15  salt" refers to a salt which possesses the effectiveness of the parent compound and
which is not biologically or otherwise undesirable (e.g., is neither toxic nor otherwise
deleterious to the recipient thereof). Suitable salts include acid addition salts which
may, for example, be formed by mixing a solution of the compound of the present
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric
20  acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof can include alkali metal salts (e.g., sodium or potassium salts),
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with
suitable organic ligands such as quaternary ammonium salts. Also, in the case of an
25  acid (-COOH) or alcohol group being present, pharmaceutically acceptable esters can
be employed to modify the solubility or hydrolysis characteristics of the compound.
For the purpose of preventing or treating HIV infection or preventing,
treating or delaying the onset of AIDS, the compounds of the present invention may
be administered orally, parenterally (including subcutaneous injections, intravenous,
30  intramuscular, intrasternal injection or infusion techniques), by inhalation spray, or
rectally, in the form of a unit dosage of a pharmaceutical composition containing a
therapeutically effective amount of the compound and conventional non-toxic
pharmaceutically-acceptable carriers, adjuvants and vehicles.
The term "administration" and variants thereof (e.g., "administering” a
35  compound) in reference to a compound of the invention mean providing the
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sinplex entricitabine Triangle Pharmaceuticals HLV infection, AIDS, ARC
FTC (COVIRACI L(r)) (nRTI) Enory University enmvirine Triangle

Phar macewD®alossor V i nfection, AIDS, ARC (COACTINON(r)) @EoorGBwokmesi de
reverse transcriptase inhibitor) BBY0O97 Hoechst Marion Roussel HV
infection, AIDS, ARC (nnRTl) hypericin VIIVIRK Pharm HIV infection,

Al DS, ARC -66 WD 03/035077 PCT/ GB02/ 04753 reconbi nant human Triton

Bi osci ences AIDS, Kaposi's sarcoma, interferon beta (A nmeda, CA) _ ARC
interferon alfa-n3 Interferon Sci ences ARC, AIDS indinavir Merck

( CRI XI VAN( r ) qongpounil iof @ prodymg ofthpsompRa@d toghy indivadial incnagd\wf pegtimentie,  al so

In combinat | Gfheitytcdn, Gf%[d GOt Alentiél b a ffn%hélg%ﬁ&%oﬂ 1§g§)vﬁ’<ﬁ€aﬁ%ﬁﬁlﬁiﬂaﬁéﬁs cw
retinitis JE2147/A 776 Agouron HIV | nfection (PI) 72

Nat'| CancerVithepe %@@fﬁ}—ﬂ’ﬂ&}e’fa@%% ageatss@ o dativiral mecnte Piedul foriecaing,diMael | cone
HI 'V i nf ecti ofyfecfiblPor ATOERI"Midsnistoati RCGindatsS@ridhts rarebeah uﬁdd?ﬁ’cb&)d loolatieayi r

nf ecti ord - AERUTpkand Cequentf o vidon P ESAOEBALN I RBHBEAT RAEENERS ) ) 1 v
infection, Al DS ARC AABﬂ'ecHVeBdm)thé Rirdn "compesiaen'ris Mbr[ded@aant@mupaws) HV
| nfection, A}BB&C’[@%}M@%E&%@ZM@E kﬁgredients in the specified amounts, as well as any
product which results, directly or indirectly, from combining the specified ingredients
in the specified amounts.

10 By “pharmaceutically acceptable” is meant that the ingredients of the
pharmaceutical composition must be compatible with each other and not deleterious
to the recipient thereof.

The term "subject” (alternatively referred to herein as "patient") as used
herein refers to an animal, preferably a mammal, most preferably a human, who has

15 - been the object of treatment, observation or experiment.

The term "therapeutically effective amount” as used herein means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue, system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes alleviation

20  of the symptoms of the disease being treated. When the active compound (i.e., active
ingredient) is administered as the salt, references to the amount of active ingredient
are to the free acid or free base form of the compound.

The pharmaceutical compositions may be in the form of orally-
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible

25  preparations, for example, as sterile injectible aqueous or oleagenous suspensions or
suppositories. These compositions can be prepared by methods and contain
excipients which are well known in the art. Suitable methods and ingredients are
described in Remington's Pharmaceutical Sciences, 18™ edition, edited by A. R.

Gennaro, Mack Publishing Co., 1990, which is herein incorporated by reference in its
30  entirety.

The compounds of this invention can be administered orally in a
dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body weight per day
in a single dose or in divided doses. One preferred dosage range is 0.01 to 500 mg/kg
body weight per day orally in a single dose or in divided doses. Another preferred

35  dosage range is 0.1 to 100 mg/kg body weight per day orally in single or divided
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nel finavir Agouron HWi nfection, AlDS,
Boeheringer HV infection, AIDS, |IngleheimARC (nnRTI) (VI RAMUNE(r))
novapr en Wowapaioon Labs, Inc. HLV inhibitor (Akron, OH) pemtGH®is6e
Trinmeris HV infection, AIDS, ARC T-20 (fusion inhibitor) peptide T

Peni nsul a Labs AIDS octapeptide (Bel nont, CA) sequence PRO 542 Progenics
HV infection, AIDS, ARC (attachnent inhibitor) -67 WO 03/035077

PCT/ GB02/ 04753 PRO 140 Progenics HV infection, AIDS, ARC (CCR5
co-receptor inhibi tor) trisodi um Astra Pharm Products CW retinitis, HYV
infection, pA¥spReneRbidminstaten, dh%@?mmnqnﬁfcé@bfp pieyidepinthe40BD0Of Phar maci a

Upj ohn HI V i abegs b%asﬂé&%ntaﬁﬁ@ o (17t to S0P RNKE RS MY ﬂﬁ&cﬂé/m'gfgd%fﬁ:' On Al DS

50 G e AL, 1 0 R AN et . 1 BAD A (-1

saqui Saw r Elﬁﬁﬂ d:flalaﬂadftﬁzehﬁgfedmﬁtef@t tmrsy?mﬁtclhﬁatlc ddRSERENABBer JosagdRe (PI)
di dehydr outeoly PRrsRe b MEELA, TR dosk RAEP b PenyEh r d e foy apy

i nfection, Ap@gcul,aﬂzatle(lt mey d)ﬁ vamgd doid; will) depend upon a variety of factors including
the activity of the specific compound employed, the metabolic stability and length of

(VI RACEPT(r)) ARC (PlI) nevirapine

action of that compound, the age, body weight, general health, sex, diet, mode and
time of administration, rate of excretion, drug combination, the severity of the
10  particular condition, and the host undergoing therapy.

As noted above, the present invention is also directed to use of the HIV
integrase inhibitor compounds of the present invention with one or more agents useful
in the treatment of HIV infection or AIDS. For example, the compounds of this
invention may be effectively administered, whether at periods of pre-exposure and/or

15  post-exposure, in combination with effective amounts of one or more of the
HIV/AIDS antivirals, imunomodulators, antiinfectives, or vaccines useful for treating
HIV infection or AIDS. Suitable antiviral agents include those listed in the following

Table:
20 : ANTIVIRALS
Drug Name Manufacturer Indication (Activity)
(Tradename and/or
Location)

abacavir Glaxo Welcome HIV infection, AIDS, ARC

GW 1592 (ZIAGEN®) (nRTI)

1592089

abacavir + lamivudine + GlaxoSmithKline HIV infection, AIDS, ARC

zidovudine (TRIZIVIR®) (nnRTI)

acemannan Carrington Labs ARC

(Irving, TX)

ACH 126443 Achillion Pharm. HIV infections, AIDS, ARC
(nucleoside reverse
transcriptase inhibitor)

acyclovir Burroughs Wellcome HIV infection, AIDS, ARC,
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TAK- 779 Takeda H V infection, AIDS, ARC (injectable CCR5 receptor
antagonist) tenofovir Glead (VIREAD(r)) HV infection, ADS, ARC (nRTIl)
ti pranaviwo(0BPBB$0140690) Boehringer | ngel heimH V infecti oRCTAHZ047ARC (Pl)
TMC- 120 & TMC-125 Tibotec H V infections, AIDS, ARC (nnRTlI) TMC 126

Ti botec HV infection, AIDS, ARC (PlI) wvalaciclovir daxo Wllcone genital
HSV & CW infections virazole Viratek/ICN (Costa asynptomatic H 'V
positive, ribavirin Mesa, CA) LAS, ARC zidovudine; AZT d axo Wl lconme HV
infection, AIDS, ARC, (RETROVIR(r)) Kaposi's sarcona in conbination wth

ot her ther Q@) (NRTI) -68 VO 93{RAX33edyktdnisl/ GBOZ2HDV Tiictidn, ATDSy AR€ase
i nhi bitor nn = non- nucl eosi de reverse transcri se. i nhi m8 B‘E’IJ?T
nucl eosi de r@Deer@e transcript as SaAFHBISRYSMS A coﬁ?&geﬂfac 1, pf t

i nvention ca BQ’O gdm ni stepgd,g n  conbi nat i opTwiARCHEROIIBS, KRV
i nt egrase | @g as a corrpound descri bed g p\WO 99/62513, WO
99/ 62520, 9/ 62897 A conpound of the present “invention can also be

admi ni st eredALrvzqonbl nati on w t Bthage®CR5 recept or ARG FEH:. STV posiil, as a
compound described in WO 99/ 04784ks AMe83/ 02984, WAIRS/ 38514, 10 WO

0059497, VIO 00/ 59498, WO 00/ 59,02, 43,00/ 59503, 0.0 1653 /76512,
WD 00/ 76513, alpid igtsrtesdn 4, wo ooPHEPN AIgmGn 001 7 a L

, e3r(rjr>dunds of
this invention may be effectively adm ni stered, V\ﬁ%’fl Pl%ﬁwé’g 1Q8Ys of

pre- exposur e, W%b POst - eXposUngorNiBd CONbi nat i onrmvtififeefibrg WIDEe anount s of
one or nore I'DS antivirals, immunonodul atorgpgr@ntiinfectives, or
vacci nes useful for

(CXCR4 antagonist)
amprenavir Glaxo Wellcome HIV infection, AIDS,
141 W94 (AGENERASE®) ARC (PI)

GW 141

VX478 (Vertex)

ansamycin Adria Laboratories ARC
LM 427 (Dublin, OH)

Erbamont
(Stamford, CT)

antibody which neutralizes Advanced Biotherapy AIDS, ARC
pH labile alpha aberrant ~ Concepts (Rockvﬂle

Interferon MD)

AR177 Aronex Pharm HIV infection, AIDS, ARC

atazanavir (BMS 232632) Bristol-Myers-Squibb HIV infection, AIDS, ARC
(ZRIVADA®) @D

beta-fluoro-ddA Nat'l Cancer Institute AIDS-associated diseases

BMS-232623 Bristol-Myers Squibb/ HIV infection, AIDS,

(CGP-73547) Novartis ARC (PD)

BMS-234475 Bristol-Myers Squibb/  HIV infection, AIDS,

(CGP-61755) Novartis ARC (PD)

capravirine Pfizer HIV infection, AIDS,

(AG-1549, S-1153) ARC (nnRTI)

CI-1012 Warner-Lambert HIV-1 infection

cidofovir Gilead Science CMV retinitis, herpes,

( papillomavirus

curdlan sulfate AJI Pharma USA HIV infection
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15 treating HV infection or AIDS disclosed in the Table in WO 01/ 38332,
which is herein incorporated by reference in its entirety. It wll be
under st ooaotoh@ssothe scope of conbi nati ons of the conpound®CTaiBoRIZS3
invention with H'V/AIDS antivirals, imunonodul ators, anti-infectives or
vaccines is not limted to those |listed above or listed in the
above-referenced Table in 20 WD 01/ 38332, but includes in principle any
conbi nation with any pharnaceutical conposition useful for the treatnent
of AIDS. The HV/AIDS antivirals and other agents will typically be

enpl oyed in 5%@@@%&6\;{9}8@ W8S Medidigiuhe CONVent i opgvidasage ranges and
regi mens as ed 1n the art, including the dosages described in the
Physi ci ans’ Ref er ence, 54t h editi on, Medi cal Econom cs Conpany, 2000.
The 25 dosag@tmamges for a conpSymtex of the i nvent sight threatdnéeeC¥0hbi nat i ons
are the saneg@gicldviiose set forth above. Abbrevi at perphesd€MVn t he i nst ant
specification, particularly the Schenes and Exanpdi@gtis | ncl ude t he

follow ng: ADS = acquired i mm defl CI syndr Bé Ré@ Al DS rel ated
conpl ex BOC dlayigstine ¢ but yl oxy $ PJB = ben% CBZ or
Cbz = carbobenzoxy (alternativel(JESGRHARRRYcar bo C)‘(m@éﬂbNAD =

dimet hyl acet ybanfdiuggboxy! at e Q0 YROHABIT 7 PAIHSBRRCO4HGS DVAP =
di met hyl am nopyri di ne DMF = N, 4](3‘@ faEB@gm degoﬁﬁvea hﬁﬁémﬁ LQOAc = et hyl
Ss s

acetate 5 FIA-M5 = flowmjectlon ySI ectro y HIV-hurran
i mrunodefi ci édCy virus HPLC = hﬁptﬁfnwfﬁwRadnce | i GAVdnishtiomdtlDgr ARGY

m CPBA = net @akhthitineper benzoi ¢ @adD®) = net hyl 10RIMP = N-net hyl

- pyrrolidi noggeod\Whidinglucl ear magnetic resonance

ddI Bristol-Myers Squibb HIV infection, AIDS, ARC;
Dideoxyinosine (VIDEX®) combination with AZT/d4T
(nRTI)
DPC 681 & DPC 684 DuPont HIV infection, AIDS, ARC
(PD
DPC 961 & DPC 083 DuPont HIV infection AIDS, ARC
(nnRTRI)
emvirine Triangle Pharmaceuticals HIV infection, AIDS, ARC
(COACTINON®) (non-nucleoside reverse
transcriptase inhibitor)
EL10 Elan Corp, PLC HIV infection
(Gainesville, GA)
efavirenz DuPont HIV infection, AIDS,
(DMP 266) (SUSTIVA®) ARC (nnRTT)
Merck (STOCRIN®)
famciclovir Smith Kline herpes zoster, herpes
simplex
emtricitabine Triangle Pharmaceuticals HIV infection, AIDS, ARC
FTC (COVIRACIL®) (nRTI)
Emory University
emvirine Triangle Pharmaceuticals HIV infection, AIDS, ARC
(COACTINON®) (non-nucleoside reverse
transcriptase inhibitor)
HBY097 Hoechst Marion Roussel HIV infection, AIDS, ARC
(nnRTI)
hypericin VIMRx Pharm. HIV infection, AIDS, ARC
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= phenyl TFA = trifluoroacetic acid THE = tetrahydrofuran 15 The
conpounds of the present invention can be readily prepared according to
t he fol |l owmbrg/oswacrti on schenmes and exanpl es, or nodifi cat IPORSGRROITERT
using readily available starting materials and reagents. In these
reactions, it is also possible to make use of variants which are
t hensel ves known to those of ordinary skill in this art, but are not
mentioned in greater detail. Furthernore, other nethods 20 for preparing
conmpounds of the invention will be readily apparent to the person of
ordinary ski oﬂlﬁin‘é iy 10 1 Qﬂjéoncﬁ oEcﬁ@ncfte | oW REDKERGHIsPEsREfHRATES and
exanpl es. %%§ rw se ind fﬁ% vari abl\ggoare as defi ned above.
The corrpouncfs of The present inven |on can be prepared by coupling
sui t abl e suhistdrferdrealfaahkyl 1- al kngédckoB Sdiehgedr o- 5- MCA@% oxopyri m di ne- 4

ani nos, e, IERPE8ent od by’ Schele (HPNRANL IV fe@ﬁ. %gpm‘% cctive

group, typically an ester (e.g., benzoate or pi vg.is Eoﬁé?{‘?ml |y
renoved under the conditions enployed to convert? ﬂé“ WA ViRt er to
the am de. The ester protective group is typical dQ) purify the
2-substituted-5, 6 di hydr oxypyri m di ne- 4- car boxyl af % 30 after their

synt hesi s unpr ot ect ed be ed fromthe
reaction c\rmlgg an or for synt th??ﬁ%%%gﬁg&ﬁs- 70 %E{% t51 77

PCT/ GB02/ 047BR14%AGHE61 0 O 3ARoZro2 OH R N i OPHIYupfeetion, AINS, RRC 4 + ~
HNR RI"N OCH3 R1/\ N, 4 1-1 O 1-2 0 Corrpound | (PIMet hods for coupling

carboxylic id. derivatives wt nes boxam d es.are wel |
known in th 'IZ%Sui tabl e net h&?glnez; H%‘é %bed iﬁg A

lamivudine, 3TC Glaxo Wellcome HIV infection, A]DS

(EPIVIR®) ARC; also with AZT
(nRTI)
lobucavir Bristol-Myers Squibb CMYV infection
lopinavir (ABT-378) Abbott HIV infection, AIDS, ARC
(PD)

lopinavir + ritonavir Abboit (KALETRA®) HIV infection, AIDS, ARC

(ABT-378/r) A D

mozenavir AVID (Camden, NJ) HIV infection, AIDS, ARC

(DMP-450) P

nelfinavir Agouron , HIV infection, AIDS,
(VIRACEPT®) ARC (PI)

nevirapine Boeheringer HIV infection, AIDS,
Ingleheim ARC (nnRTI)
(VIRAMUNE®)

novapren Novaferon Labs, Inc. HIV inhibitor
(Akron, OH)

pentafusaide Trimeris HIV infection, AIDS, ARC

T-20 (fusion inhibitor)

peptide T Peninsula Labs AIDS

octapeptide (Belmont, CA)

sequence

PRO 542 Progenics HIV infection, AIDS, ARC

(attachment inhibitor)
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5 in Jerry March, Advanced Organic Chem stry, 3rd edition, John Wley &
Sons, 1985, pp. 370-376. Am nes of formula 1-1 can be prepared using the
met hods oweasib®d’ in R chard Larock, Conprehensive O ganiPCT/GB02/04753
Transformations, VCH Publishers Inc, 1989, pp 385-438, or routine

vari ations thereof. Methyl

1-al kyl -1, 6- di hydr o- 5- hydr oxy- 6- oxopyri m di ne-4-carboxylates 10 of formula
1-2 can be prepared as shown in Schenme 2, wherein am doxine 2-1 can be
reacted with DMAD in an appropriate solvent and at a suitable tenperature

to give the pp@tigpnedi ate dihydpﬂéﬁﬁxginidine 2- 217 ehfeoyiA AlspPARcECt i on
of the 5-hydroxy group in 2-2 wth a suitable prg{:@ﬁﬁ%@%&iﬁ%ﬂmﬁﬁi&fp as
n to

benzoate or pivalate to give 2-3, and then alkylation o trogen-

afford 1-2. tfikddiugar ocedure i s dAstra Pharh. Produbts, 15CMY eetatitis, #BIVGofebeort,son et
al., J Fbteg;g%ikmoﬁhmﬁm 1979, T (7): 1423-24]. ofBehgd0infpstionsi di ne 2- 2
can be isol at or _directly protected. .0l ve 2-3 he. al kyl r can be
i ntroduced 14@9% eaction of {Dléarglaﬁiat I al kyl gﬁﬁfeﬁ‘g‘@#@%gﬁ
presence of an inorganic base (e.g., cesium carbo e). If a mxture of N

and O- alkylﬁﬁﬁ%QOQerivatives regykks, t he desiredEﬁwqm&Maﬁigngroduct 1-2
can be separated by 20 flash chromat o%aggly.hScherre 2 is exenplified in
4%.5:%C

Exanpl e 1. RBE€-G#03/ 035077 PCihetBele) ScheRBV nfertio %) DVAD [ NJOH
protection RL NH2 2) heating; (Ha@eta@O38) [ group 2RCO 2-2 OH 0 N OP*
R2-XR2N03*.1I.CIJ-|3baseRlN%EIt-I3 RN2-30 = : O Met hyl
1-al kyl -1, 6-1&9%?/‘6? 0-5 -hydroxy-ﬁ%?mﬁ%{,g{@g}]ne- 4- g@%@%@% of formula
1-2 can be ppApBS588) as shown in erein“an | kyl am doxi me 3-1

can be reacted w t.h di nmet hyl ace nedic’r xyl at Q. _gdive t unpr ot ect ed
1-2  (P=H). SPAB™3WPr ot ect ed coﬁéﬁn%@&% sol a%%lﬁﬁ%c%%%ﬁﬁgs’ it can be

converted to 1-2 by reaction 0 & e pro b group. Schene 3 is
exenplified In Examphg Bristol-Myers Squibb  HIIV infection, AIDS, ARC
didehydrodeoxy- (ZERIT®) (nRTI)

thymidine

T-1249 Trimeris HIV infection, AIDS, ARC
(fusion inhibitor)

TAK-779 Takeda HIV infection, AIDS, ARC
(injectable CCRS receptor
antagonist)

tenofovir Gilead (VIREAD®) HIV infection, AIDS, ARC
(nRTI)

tipranavir (PNU-140690)  Boehringer Ingelheim ‘ HIV infection, AIDS, ARC
(PD

TMC-120 & TMC-125 Tibotec HIV infections, AIDS, ARC
(nnRTI)

TMC-126 Tibotec HIV infection, AIDS, ARC
®D

valaciclovir Glaxo Wellcome genital HSV & CMV

' infections

virazole Viratek/ICN (Costa asymptomatic HIV positive,

ribavirin Mesa, CA) LAS, ARC

zidovudine; AZT Glaxo Wellcome HIV infection, AIDS, ARC,

(RETROVIR®) Kaposi's sarcoma in
combination with other
therapies (nRTI)
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2. 10 Schenme 3 2 R,NOH 1) DVAD R N OP* R1 NH 2) heating; 1 ~ |1 OCH3
solvent R N 3-1 3) protection 1-2 O ~P* = protective group Amdoxines 2-1
and 3-1 awe oprepared fromthe corresponding nitriles 15 byCtlaBnsiry
described herein (see Exanple 1, Step 1 and Exanple 2, Step 2). -72 WO
03/ 035077 PCT/ GB02/04753 Nitriles can be prepared from carboxylic acids by
various procedures known in the art, including, for exanple, conversion to
car boxam des by the procedure of of Pozdnev (Tetrahedron Lett. 1989, 30:
5193) (see al so, Exanple 6, Step 2), and dehydration of the am de by the
groceg;uecgf Val gﬁadmo(eiﬁtinhifbfetdron 1994, 50: 11865) (see also, 5 Exanple 6,
tep . npoun A Nt Lon. | formula 3-3 or 3-6
can be prepared n?lrllﬁg(?c%r%(fg%geég@mg{%%\égﬁgﬁg@?géﬁgﬁ}@% and 2, wherein

hal oderi vative 3-nRTIgrn@lepsidamnevsesedyanseriniasedahibior he broni nation or
chlorination of a suitable substrate affording a -CH2Br, -CH2C1, -CHBr-,

oL oot & ¢ R ks Bt s e
n Uf | ggp h : !s gl'c%ﬁg)?ﬁdtfbﬂ tuith ATtHeY I-H?’S{ltegraisélinmbiﬁd buheas 3-cdnpoud Bescribédih need
(r:]gr boxam de ‘&h ?9/6541?5&@8“%* e %%5%473?%&%%1)%?&@2 re%éee’El : gt o the
exenpl i fi ed ihvenBoarph elsd be 4dmBidiend iBcomiplaationiwith a REMRORCEIEpRANMLOBISR A N X
OR3 -P I RWB:da EfhndtREQARAG S0 B610R7O£ %I OD/6H984, WO 99/38514,
10 WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO 00/76511,
WO 00/76512, WO 00/76513, WO 00/76514 , WO 00/76792, or WO 00/76793. The
compounds of this invention may be effectively administered, whether at periods of
pre-exposure and/or post-exposure, in combination with effective amounts of one or
more HIV/AIDS antivirals, immunomodulators, antiinfectives, or vaccines useful for
15  treating HIV infection or AIDS disclosed in the Table in WO 01/38332, which is
herein incorporated by reference in its entirety.
Tt will be understood that the scope of combinations of the compounds
of this invention with HIV/AIDS antivirals, immunomodulators, anti-infectives or
vaccines is not limited to those listed above or listed in the above-referenced Table in
20 WO 01/38332, but includes in principle any combination with any pharmaceutical
composition useful for the treatment of AIDS. The HIV/AIDS antivirals and other
agents will typically be employed in these combinations in their conventional dosage
ranges and regimens as reported in the art, including the dosages described in the
Physicians’ Desk Reference, 54™ edition, Medical Economics Company, 2000. The

25  dosage ranges for a compound of the invention in these combinations are the same as
those set forth above.
Abbreviations used in the instant specification, particularly the
Schemes and Examples, include the following:
AIDS = acquired immunodeficiency syndrome
30 ARC = AIDS related complex
BOC or Boc = t-butyloxycarbonyl
Bn = benzyl
Bz = benzoyl
CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycarbonyl)
35 DMAD = dimethylacetylenedicarboxylate
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or alkyl R2 1-1 OHNs P = Hor protective group | X=Cl or Br NN R4 Nu
= nucl eophile ARw=Hor alkyl Nu O 3-3 R " -73 WO 03/035077

PCT/ GB02/W010583508chene 3 - Part 2 R" 0 X ANOP Nu R OPHEI/GB03/04783R3 O i
HN, R4 3-4 R" AO = carbocycle, heterocycle, OOHor alkyl Nus | R P =
H or protective group NI1- X=Clor Br RI~N N4 Nu = nucleophile R" = H or
alkyl 0 3-6 Schene 4 depicts the preparation of conpounds of the
invention that 5 contain an alkylated aliphatic am ne in the substituent at
the 2 position. Nitrogen alkylation is achieved via a reductive am nation
or al kyl ation. The nitrodBvARIkdinztlydeminopyridiee per f or nred before fornation

of the am de (via 4-3) Oﬁ)l\%%,l\f—ﬁfn’{@f&lﬁﬁnﬁfm&é‘e
Et = ethyl
EtOAc = ethyl acetate
5 FIA-MS = flow injection analysis mass spectrometry
HIV = human immunodeficiency virus
HPLC = high performance liquid chromatography
m-CPBA = meta-chloroperbenzoic acid
Me = methyl
10 NMP = N-methyl pyrrolidinone
NMR = nuclear magnetic resonance
Ph = phenyl
TFA = trifluoroacetic acid
THF = tetrahydrofuran

15 The compéunds of the present invention can be readily prepared
according to the following reaction schemes and examples, or modifications thereof,
using readily available starting materials and reagents. In these reactions, it is also
possible to make use of variants which are themselves known to those of ordinary
skill in this art, but are not mentioned in greater detail. Furthermore, other methods

20  for preparing compounds of the invention will be readily apparent to the person of
ordinary skill in the art in light of the following reaction schemes and examples.
Unless otherwise indicated, all variables are as defined above.

The compounds of the present invention can be prepared by coupling
suitable substituted alkyl 1-alkyl-1,6-dihydro-5-hydroxy-6-oxopyrimidine-4-

25  carboxylates (or carboxylic acids or halides) with the appropriate amines, as
represented by Scheme 1. In the scheme, P is H or a protective group, typically an
ester (e.g., benzoate or pivalate) that is normally removed under the conditions
employed to convert the the methyl ester to the amide. The ester protective group is
typically used to purify the 2-substituted-5,6 dihydroxypyrimidine-4-carboxylates

30  after their synthesis when the unprotected product cannot be crystallized from the

reaction crude and/or for synthetic reasons.
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am de (via 4-2) depending on the substrate, with suitable deprotection as
necessary. Schenme 4 is exenplified in Exanples 6 to 8 below. 10 -74 WO

03/ 03507 WB@3H08B02/ 04753 Scheme 4 R\ O OP R3 R2 OP 3 NPHRGH/0NSEB N OC
HB BRA OO H4-1 H4-2 = a heterocycle in which a basic amne with 1 or
2 Hs XHis part of or attached to the O ring; or an al kyl substituted RP
Ro RP Rp with a basic amine with 1 or 2 Hs P = Hor protective group RP,
RQ=H, alkyl, or aryl X = halogen 0 32 OOHR3 RNOPHNC NRA N4 NO
OCH3 B NR 30 CB ORP Ra 4-4 RP Ra 4-3 Conpounds of the present invention
wi t h generalSchemetil a 5-3 5 contai ning an acyl ated nitrogen or sul fonyl ated
nitrogen in the substituent at the 2- position, can be prepared follow ng
Schene 5. Acylation or sulfofylation of the nitrogen inOthe 2-substituent
of the pyrimdin 3core lﬁ?:ow es ggppround 5-2, whi c(l;hz can|/beQHiaborated into
the final anide re SANE of a suj tawtie anin ar g3sol vent .

Scheme 5 is exd‘rhhsiL f4| i n|Exampl e 0 12 bel ow. 10 l
h R1 \N SOCQJ'} /k N\R4
11 o)
1-2 O

Compound I

Methods for coupling carboxylic acid derivatives with amines to form

carboxamides are well known in the art. Suitable methods are described, for example,
5 in Jerry March, Advanced Organic Chemistry, 3rd edition, John Wiley & Sons, 1985,
pp. 370-376. Amines of formula 1-1 can be prepared using the methods described in

Richard Larock, Comprehensive Organic Transformations, VCH Publishers Inc, 1989,

pp 385-438, or routine variations thereof.
Methyl 1-alkyl-1,6-dihydro-5-hydroxy-6-oxopyrimidine-4-carboxylates
10  of formula 1-2 can be prepared as shown in Scheme 2, wherein amidoxime 2-1 can be
reacted with DMAD in an appropriate solvent and at a suitable temperature to give the
intermediate dihydroxypyrimidine 2-2, followed by protection of the 5-hydroxy group
in 2-2 with a suitable protecting agent such as benzoate or pivalate to give 2-3, and
then alkylation of nitrogen-1 to afford 1-2. This procedure is described in the
15 literature [Culbertson et al., J Heterocycl. Chem. 1979, 16 (7): 1423-24].

' Dihydroxypyrimidine 2-2 can be isolated or directly protected to give 2-3. The alkyl
group can be introduced on N; by reaction of 2-3 with an alkylating agent in the
presence of an inorganic base (e.g., cesium carbonate). If a mixture of N- and O-
alkylated derivatives results, the desired N-alkylated product 1-2 can be separated by

20 flash chromatography. Scheme 2 is exemplified in Example 1.
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-75 WO 03/035077 PCT/ GB02/04753 Scheme 5 0 R 2 0 acylation or
OP sul fonylation OC H3 OCH3 B N Crj-z'z~~

f ’

RNOP N

BNO OHRW- XNOnN 5-2

1 5-1 R3 wooosmrerocycle in which a H\, R4 basic am ne WPCH/GBo04B3IH s H
substituted with a basic

is part of or attached to the ring
amine with 0 1 or 2 Hs 2 OH X=Cor
P =Hor protective group B O Rw =

; or an al kyl
n=1 i fXi sC I
het erocycl e R"'

S RAN R3
al kyl, aryl,

or

n=2i f Xi sS N N~R4

5-3 The preparation of conpounds that feature a carboxam de at the 2 5
position of the pyrim dine core can be achieved as shown in Schene 6,

wherei n a st &chémgZmat eri al

functionality (6-1) is

regi osel ective el aboration of the 4

reaction with a suitalghg am ne. The

then be further eliﬂfratedﬁ)gﬁwéhe
1

bel ow. -

beari ng

a 2-ethyl -

R NH, 2) heating;
solvent
2-1
OH
N7 | opP*
1 AN, -OCH;
2.3 O

- et hy, ester inf
ot herjester bond

6 i SN OH i ed
AN A OCH;
— 2-2 O —l
O

R2

RZ—X N
base R1AN
[X= halo] 1_2

enpl oyed. This strategy w |

and a 4-net hyl car boxyl ate

al l ow t he
o the carboxam de by

in

the 2 position can

npBegipt e 13 10

[P

* = protective

group

Methyl 1-alkyl-1,6-dihydro-5-hydroxy-6-oxopyrimidine-4-carboxylates

5 of formula 1-2 can be prepared as shown in Scheme 3, wherein an N-alkylamidoxime
3-1 can be reacted with dimethylacetylenedicarboxylate to give the unprotected 1-2
(P=H). The unprotected compound can be isolated as such or it can be converted to
1-2 by reaction with a suitable protecting group. Scheme 3 is exemplified in Example

2.
10
Scheme 3
R, OH i
N7 1) DMAD R? N OP*
R’ NH ) heating; /k OCHj,
solvent
3-1 3) protection 1-2 9) [P* = protective
group
Amidoximes 2-1 and 3-1 are prepared from the corresponding nitriles
15 by chemistry described herein (see Example 1, Step 1 and Example 2, Step 2).
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-76 WD 03/035077 PCT/ GB02/04753 Schene 6 O 2 RBO R'-~ NOF HNNR4 R OH
R3IDOY~-NOCCH3 EEO NI NN, R4 O0O0O06-16-2 3* RHN~R4* V2O
R R R4A*~ WONB/03847 O O 6 -3 Conpounds of the present i nveaTiGBv20§7580r nul a

7-2 can be prepared by 5 reaction of aldehydes or ketones 7-1 with

sui t abl e am nes under reductive al kylation conditions, as shown in Schene
7. Schenme 7 is exenplifed in Exanple 14 below. -77 WO 03/035077

PCT/ GB02/ 04753 Scheme 7 JNOOP HNRY R2 OOH R3i R3 | ~RXN~1NRKR
C~-NNRA ~Ny O ORR O Rw7-1 Rw1l 7-2 absent, alkyl, or aryl P = H or
protective gNowibes deh'beprapareal fikgrh camboxicydcids by various procedures known in the art,

including, for example, conversion to carboxamides by the procedure of of Pozdnev
(Tetrahedron Lert. 1989, 30: 5193) (see also, Example 6, Step 2), and dehydration of
the amide by the procedure of Waldmann (Tetrahedron 1994, 50: 11865) (see also,
5 Example 6, Step 3).
Compounds of the present invention of general formula 3-3 or 3-6 can

be prepared in accordance with Scheme 3, Parts 1 and 2, wherein haloderivative 3-1
or 3-4 can be synthesized by the bromination or chlorination of a suitable substrate
affording a -CH2Br, -CH2Cl, -CHBr-, or -CHCI- group, followed by displacement of

10  the halogen with a nucleophile ("Nu") such as an amine, thiol, or alcoholate to obtain
the nucleophile-substituted methyl ester intermediate 3-2 or 3-5, which need not be
isolated. Elaboration of the methyl ester functionality into the carboxamide will
afford the final product 3-3 or 3-6. Scheme 3 is exemplified in Example 5.

15 Scheme 3 -Part 1

O
R OP
L] N 3-2
Sy OCHj
3
X O R
R" 3-1 N e
@ = carbocycle, heterocycle, O
or alkyl RZ\N OH
P = H or protective group , !
X = Clor Br \N “R*
Nu = nucleophile o
| R"=Horalkyl | Nu 3-3
RW
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R = H alkyl, or aryl RY = alkyl or aryl, or R" and RY together with the
N to which they are attached form an N-containing heterocycle In the
pr ocesseswbas/opioegpar i ng conmpounds of the present inventi oRCIEB2A4T56rth in
t he foregoing schenes and exenplified in the exanpl es bel ow, functional
groups in various noieties and substituents may be sensitive or reactive
under the reaction conditions enployed and/or in the presence of the
reagents enpl oyed. Such sensitivity/reactivity can interfere with the
progress of the desired reaction to reduce the yield of the desired
product, or pdesicld yPav2n preclude its formation. Accordingly, 10 it may be
necessary or desirable to protect sensitive or reactive groups on any of
the nolecules congfned. Protection can be achieved by neans of
conventional protegcting groupy, such as those described in Protective
d. OF- W MQOme, Plenum Press, 1973 and in
TW Geene & P.GM , rotgctive GoupsNIJn Orga% Synt hesi s, John
Wley & Sons, 1991. prot ti 1%@|L|oups can ved at a conveni ent
subsequent stage usi ng mAHhodsNkno in art. For exanmpkte, in preparing
t he conpounds of the invention it } sonetlnes necessary To protect one or
nore amno groups (e.g., amno groups present in substfitqnts at the
2-position of the pyrimdi no§ ring) wwth, for exanple,| a BoB or Cbz group
or to protect hydroxy (e.g., 5- hydroxy group on the pyrimdinone ring)
-78 WD 03/035077 PCT/ GB02/04753 with, for e | e, a benzoyl or benzyl
group. The Boc noved by ac id reatnment (g g., TFA) either
before or after‘Jlg Er%ﬁ% %fhe?ﬂ%cyfﬂe idetat C-6 of tHe @prim di none
nucl eus. The Chz and "béen groups re t ¥ cal catgsytic
hydr ogenati on orpundefmsﬁmﬂa@magid condi ti ons, to pr follow ng
formation 5 of % (flzu QL am de. The |benzoyl growp” can vag

t

g

concurrently wilt rmatl on of |the final am deB ExaleI e
bel ow il | ustratje ? a Boc rotective group and of Bpgc, benzoyl and
benzyl protectily gT%EF@V?n the preparation of conpgygds of the invention.
10 Schenme 8 0 R21100—|acy|at|onR2NO—|R3

nucleo
he

Scheme 4 depicts the preparation of compounds of the invention that
5 contain an alkylated aliphatic amine in the substituent at the 2 position. Nitrogen
alkylation is achieved via a reductive amination or alkylation. The nitrogen alkylation
can be performed before formation of the amide (via 4-3) or after formation of the
amide (via 4-2) depending on the substrate, with suitable deprotection as necessary.
Scheme 4 is exemplified in Examples 6 to 8 below.
10
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NRENBNN RABNO\ R O HBS8-18-2O0Ra
Ro OORR NOHR 3 11 NNa. B = a heterocycle in which a B NR basic

coupling O HN,Rb Ra,,

N OH

am ne w twob3085027Hs OHis part of or attached to the ripeg/GRoe/0srs3al kyl

substituted Owith a basic amne with O8-3 1 or

2 Hs Ra"NRb The

preparation of conpounds that feature a bis oxalanm de at the 2 position of
the pyrimdine core can be achieved as shown in Schene 8, wherein a -79 WD

03/ 035077 PCT/ GB02/ 04753
2- position of the pyrimdine

strategy wi | Scleimeaby
possi bl e procedures:

amne (8-1) or by the aylation of th

di mret hyl oxal ate
the final

Schene 8 is
exanpl es serve

conpound

to obtain the fina
by sinple coupling of

give th

starting materi al
car boxyam de (8-1)
conpound (8-3) follow ng two
nonoam de oxalic acid to the

ggbasi C nitrogen o
ster internediate (8g2) t
I'ng in prigsence of amne i'Nap

les 17R18, and 20 b

3the I nventlon

is enployed. This

105 _(CSI-Dl) wi th

bearing a basic nitrogen at the

cgnverted to

oprﬁate sol vent .
gl ow. The'fol | ow ng
andxit SNpr N 4 The

onl y
exanpl es are n be constlrued as |initationsloMthe scopelor spirit of
10 the inventi onNEXAVPLE 1 \
|
H 441 H 4-2
= a heterocycle in which a
A basic amine with 1 or 2 H’s
X H is part of or attached to the O
/k ring; or an alkyl substituted /U\
RP q with a basic amine with RP R¢
R 1or2H’s
P = H or protective group
RP, RY=H, alkyl, or aryl
X = halogen ¥
- o @)
o) 5 > OH
2 R R°— 3
R oP } N
N , HN\ 4 | ,

Compounds of the present invention with general formula 5-3

5  containing an acylated nitrogen or sulfonylated nitrogen in the substituent at the 2-

position, can be prepared following Scheme 5. Acylation or sulfonylation of the

nitrogen in the 2-substituent of the pyrimidine core provides compound 5-2, which

can be elaborated into the final amide 5-3 by reaction of a suitable amine in a polar

solvent. Scheme 5 is exemplified in Examples 9 to 12 below.

10
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Met hyl 5- (benzoyl oxy)-2-[
1-(tert-butoxycarbonyl)pyrrolidin-2-yl]-1-nethyl-6-oxo-

, 6- di hydwopgnssewti ne- 4- carboxylate 0 H3C, N OBz OCH3 RCWGED2/04Boc Step
1. Tert-butyl-2-[am no(hydroxyi m no) nethyl]pyrrolidine-I|-carboxylate NOCH
NH2 N ~Boc A solution of hydroxylam ne hydrochloride (1.0 eq.) in MeOH
was 20 added at 0 Cto a solution of KOH (1.0 eqg.) in MeOH The resulting
reaction mxture was filtered and added to a sol ution of
tert-butyl-2-cyanopyrrolidine-I|-carboxylate (1.0 eq.) in methanol and
stirred at 48chenfed¥ 2 h. The sol vent was renpved in vacuo and the residue
treated with water; the solid was filtered and washed with a m xture of -80
WO 03/ 035077 PCT/ GB02/ 04753 Et20: PetroleumEther 1:1 afford the title
conpound as a white soli® as a m xtu &lat ;otanerazb cﬁH—NNR
(DVBO- d6, 400 Miz) R28. 9 (08 1), éu,f#yé 1f T H), 4.25 (bs,
0.5 H), 4.10 (s, 0.5 40- : 4 qé F% 40 (s,
4.5 H,1.35 5 (s, 4.5, one gpal is obscur ) Met hyl
5- (benzoyl oxy) - 2/] t enfN"butoxycar’bonyl ) pyr r ol
hydr oxypyri m di ne-%- carboxylg@te OH N OBz OCH3 10 sol ution of
t he product of St 1 (1.0 eqg.) and di nethyl ace;()L enedi car boxyl ate (1.05

efluxed for 3 h. The reactiBi " mXOke 52
5-1

SIS

eq.) in CHCl13 was

» !
= a heterocycle in which a HN ~Rr*
N basic amine with 1 or 2 H’s ‘
|'-| is part of or attached to the
ring; or an alkyl substituted
with a basic amine with
1or2H’s
X=CorS
n=1iiXisC
n=2ifXis S
= H or protective group

RV = alkyl, aryl, or heterocycle
— — X

R"" 7 N0), 5-3

The preparation of compounds that feature a carboxamide at the 2
5  position of the pyrimidine core can be achieved as shown in Scheme 6, wherein a
starting material bearing a 2-ethyl- and a 4-methylcarboxylate functionality (6-1)is
employed. This strategy will allow the regioselective elaboration of the 4-methyl
ester into the carboxamide by reaction with a suitable amine. The other ester bond in
the 2 position can then be further elaborated. Scheme 6 is exemplified in Example 13

10  below.
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was concentrated and the crude product was used directly in the next step
wi thout further purification. The crude product was dissolved in xylene
and refl uwed3far724 h. The solvent was renoved in vacuo &d/GH/0¢1s8de was
di ssolved in pyridine. Benzoic 15 anhydride was added (1.5 eq.). The
reaction m xture was stirred at roomtenperature until the starting
mat eri al was consuned as determ ned by MS analysis. The reaction m xture
was concentrated, and the resulting oil was diluted with ethyl acetate and
washed with IN HO sol ution, saturated NaHCO3 sol ution, saturated NaC
solution. THehemeéle oil obtained after organic solvent evaporation was
purified by flash 20 chronmat ography to obtain the title conpound as a
yel l ow solid. 1H NVR (CDADP3, 400 M—Iz) 6%._,2 08 (bs, 1 H, 8.18 (d, J =7.6
0

He, 2 H), 7.64 (t, jgz 74 Hy J—76 . @), 4.80-4.60
(m 1 H), 3.82 (s, 30 N3. fso( HNL b, 3. 4623, H 1. 2.50-2. 10
(m 2 H. 2.00- 1%& , 1@& _9_Q)_,|vrsn1 le44 M+I—DF@ 25 Step

3: Met hyI 5- (benz h%utoxycarbcmml oli di nN’Z yl]-1-

met hyl - 6- oxo- 1, 6- di hy ropyrlrri i ne-4-carboxyl at e o a Ntiryred sBfution of
t he product of Step (1.0 eq.y) in THF, Cs2CB waspdded (12 eq.) foll owed
by the addition of CHSI %2_10 eq.). The reaction was %JQV\D 03/ 035077

PCT/ GB02/ 04753 stirred 40C until the starting terial was consunmed as
determ ned by M5 analysis. The reaction was concghtrated and the residue
taken up with Et CAc, washed wth 1 N HCl, satu tedq3*sol ution of NaHCO3 and
brine. The organi c phase was dried over anhygtous 2§04 filtered and
concentrated. Reaction crude showed 3. 4: 21 tio 5 H (Besired product)
versus 0 nethylation. The title productRwag| pur®Hi ed by flash colum
chromat ography (Et QAc: Petrol eum Et h B* . andggbt ained as a 1:1

m xture of rotanmers by NVR 1H NWMR ( 4Q M—%} 8 812 (d, J =7 Hz, 2

H, 7.58 (t, J =7 Hz, 1 H), 7.4gasN 4 4.97-4.95 (m 0.5
H, 4.87-4.83 (m 0.5 H, 3.74 (s, 1.5]H, 3.72|(s, T.5 10 H), 3.63 (s,
1.5 H), 3.59 (s, 1.5 H, 3.56-3.42 (mOH, 2.40-2.25 (m 5 H, 1.41 (s,
4.5 H), 1.25 (s, 4.5 H. Msin/z 458 (MHp-@ Al so obt ai ned was the

0- et hyl at ed conmpound of formula: OCH3

Compounds of the present invention of formula 7-2 can be prepared by
5 reaction of aldehydes or ketones 7-1 with suitable amines under reductive alkylation
conditions, as shown in Scheme 7. Scheme 7 is exemplifed in Example 14 below.
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N OBz CY OCH3 N N OBoc 15 as a mxture of rotaners by NVR 1H NWR
(CDC13, 400 MHz) 8 8.21 (d, J = 7.6 Hz, 211), 7.72 (t, J = 7.6 Hz, 111),
7.56 (t, WO93M3®7Hz, 211), 5.10-5.05 (m O0.311), 5.00-4.9PCT(GB020478B]), 4.01
(s, 311), 3.87 (s, 311), 3.80-3.60 (m 211), 2.50-2.40 (m 111), 2.15-2.00
(m 211), 2.00-1.85 (m 111), 1.61 (s, 2.7H), 1.40 (s, 6.3H). M5 na/z 45 8
(MtH) 20 EXAVPLE 2 Benzyl

2- [ 5- (benzoyl oxy) - 4- (met hoxycar bonyl ) - 1- net hyl - 6- oxo- 1, 6-

di hydropyrim di n-2-yl]indoline- |-carboxylate 0 H3C,N OCOPh N W

0z-~~N) Cbz OSel8meViD 03/ 035077 PCT/ GB02/ 04753 Step 1. Benzyl

2-[ [ hydroxy(met hyl )am no] (i m no) net hyl Ji ndol i ne-1- carboxylate HO N-CH3 N
NH Cbz 1-Benzyl oxygar Kdnyl - 2- cyanoi ndol i ns¥was added_t 0Oa s J[_Iution of 5
triethylamne (2 e®) NHOH. HCl (2HBlg.) in EtO—BfAf er (3 irging

overni ght the reactiNin nj xtuPe was evapggated, di ssolNédn EtfAc, washed
wth water, dried titie conpound.

1H NMR ( DVBO- d6, , ~r#7.68 (d, J = 8. INFD N7 MR 30 (m
5 H), 7.19 (t, 5 Hz, 12 H, 6.99 (t, J =7.684 1 H), I5.53 (dd, J=
5.5 10.9 Hz, 1 HJ 10 5.29 (s, 2 H), 3.62 (dd, 1 ® 16% H, 1 H),
3.33 (s, 3 H, OISO, J= 5.6 Hz, 16.6 Hz, 1R). MY iz 326 (MeH) +.

R -

@ = absent, alkyl, or aryl

P = H or protective group

RY = H, alkyl, or aryl

R*=H, alkyl, or aryl

RY = alkyl or aryl,

or R* and RY together with the N
to which they are attached form
an N-containing heterocycle

In the processes for preparing compounds of the present invention set
5  forth in the foregoing schemes and exemplified in the examples below, functional
groups in various moieties and substituents may be sensitive or reactive under the
reaction conditions employed and/or in the presence of the reagents employed. Such
sensitivity/reactivity can interfere with the progress of the desired reaction to reduce
the yield of the desired product, or possibly even preclude its formation. Accordingly,
10 it may be necessary or desirable to protect sensitive or reactive groups on any of the
molecules concerned. Protection can be achieved by means of conventional
protecting groups, such as those described in Protective Groups in Organic Chemistry,
ed. JF.W. McOmie, Plenum Press, 1973 and in T.W. Greene & P.G.M. Wuts,
Protective Groups in Organic Synthesis, John Wiley & Sons, 1991. The protecting

15  groups can be removed at a convenient subsequent stage using methods known in the
art. For example, in preparing the compounds of the invention it is sometimes
necessary to protect one or more amino groups (e.g., amino groups present in
substituents at the 2-position of the pyrimidinone ring) with, for example, a Boc or
Cbz group or to protect hydroxy (e.g., the 5-hydroxy group on the pyrimidinone ring)
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Step 2: Benzyl 2-[5-(benzoyl oxy)-4-(nmethoxycarbonyl)-1-nethyl-6-o0x0-1,6- 15
di hydropyrim di -2-yl]indoline-I-carboxylate The product of Step 1 was

di ssol vedwpDn3@s#018 and di net hyl acet yl enedi car boxyl at e wa®Cadikod/odrsepw se
(1.2 eq.) at roomtenperature. After 4 h the m xture was evaporated, and

t he residue was dissolved in xylene and stirred at 160 C for 2 days. The
sol vent was then evaporated, and the residue was 20 di ssolved in pyridine,
after which (PhCO 20 (2 eq.) was added and the reaction mxture was
stirred for 2 days. After evaporation, the resulting crude oil was diluted
with Et OAc wathhteg eminnpleHCberzny! oirtieadyl@reup. NERISC Zdp eanslproresnoaed birheid

pr oduct rg;ﬁ{ﬂe%{ %dg byriy %fl—l% g@fo 22 ﬁf}ﬂ%ngﬁ' o?ih'e'fﬁﬁl Qﬁide(agf(‘%%{thg 6. 340

petrol eum et t t uct.
K, 400 |sz) qn@ nuscleas 7The bz alzd bsnzylrgrww( qre tm@aﬂw rgmoygd bycaglyticz. 62
g de J Jf 4 6 i&ﬂﬂhon 6r Bddef s#6nd Mid fotditions, Q@leﬁr noﬂto—or?oﬁovlﬂﬁg féﬂfﬁaﬁoﬁlg?’G
He, ok e fipa @n#f @Héenw%g@uﬂ)can be' ?fnw&e copcupniy WWhHe 6 Hz, 1
I\/B rd z Sﬂnﬁn(auﬂyiﬂ))ﬁthe 3] addleWBxadpl3$0ahd IRGEIGBARISO4(é 5 ueXABde 3

N—(4 Fl uor ob I QX h

di hydr opyri m8 ?%%Cél)vﬁgéa bag)% é)\rg‘lﬂé)e laentzg%lénﬁ] b&;ﬁ&ﬁ?@u& %{Mﬁ% Il—‘g'&lg;i) Q%QLPO a
stirred sol upf compdundevhihe iBven(idn2- di net hyl pr opanoyl ) oxy] - 1-

met hyl - 2- (4- et hyl phenyl ) - 6- oxo- 1, 6- di hydr opyri m di ne- 4-car boxyl ate
(prepared from 4-net hyl benzonitrile by procedures simlar to those set
forth i nl(ExaMeé%e§ or 3) in DVWVF 3 equivalents of 4-fluorobenzylam ne were
added and m xture was stirred at 90 Cfor 2 h. The title_product
precipitated fromthe cooled reaction m xture after the addition of 2 N

Ha , and was collected by filtration and washed WItRQIe | ®Hher .
R OH acylation RS
N R3 - I{l

R3

basic amine with 1 or 2 H's
H is part of or attached to the
ring; or an alkyl substituted
with a basic amine with O 8-3
1or2H’s

= a heterocycle in which a
N

Ra/N\Rb

The preparation of compounds that feature a bis oxalamide at the 2
position of the pyrimidine core can be achieved as shown in Scheme 8, wherein a
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1H NVR (DMSO-d6, 400 MHz) S 12.45 (s, 1 H), 9.31 (bt, J =6.0 Hz, 1 H),
7.62 (m 2 H, 7.40-7.32 (m 4 H), 7.14 (t, J =8.8 Hz, 2 H), 4.45 (d,
6.0 Hz, 2wH)03/03x036 (s, 3 H), 2.48 (s, 3 H. M5 mz 368 (WETH)BH2/04753
EXAMPLE 4 N-(4-fl uorobenzyl)-5-hydroxy-

| - met hyl - 6- oxo- 1, 6-di hydropyri m di ne-4-carboxamde OHCNOIF H 9% N
Step 1. 4,5-D hydroxy-6-(nethoxycarbonyl) pyri m di ne-2-carboxylic acid -84
WO 03/ 035077 PCT/ GB02/ 04753 OH N OH HOKN Ove O i [ obt ai ned

2- Et hoxycar bonyl - 4, 5- Di hydr oxy- 6- (met hoxycar bonyl ) pyri m di ne [ obtai ne
from ethyl arHBRSIHGER) Pearing)rdiapismdErgen @bierc §osiPosof Be pyrimidiaer ahedr on
1992, 40: 633h}bdRyaRidR8dyieemsloyéd. aThit Srdtb@sRilbAlov @F dofaih taeiaP! e 1] was

ded 5 in_di JHE 2:1 and | N. NaOH was ded. After. 20 mn the
?nuif 5? eewas L{:E)Fliiof%ggﬁ é?/\F’tl]I‘[?"VI"F@ %9 P%*é‘ibgtaI?IB?F\,ﬁ%Eeéﬂg%ﬂfqPéq «WPHAgof i 1 tered to
give the tit Imormanﬂd&‘;bxalibl-&ckl\ﬂat]ﬁﬂlﬁiﬁe({&ﬂﬁ?bﬁﬂf@cﬂ&ﬁod@f tﬁlb$>asﬁc1|m‘d)oge113;f 11

bs, 1 3. = .St . t
(5, Z di h;?j,rsoxy ?Pﬁﬁ%hd‘i%ﬁ?“%ﬂ 8%6@%@/5&%2& %@r INC@F@S?QE)?E&&‘ ﬁlcﬁﬁYWdé? then e
product of Stfel ¢ompound by h¢ating in presenegel smineripdpppria® shivenis Selten®OCis
Reaction m Xté*@ﬁlﬁﬂﬁgdfﬂ L &h56s pnqggé}ﬁl digwwashed with HA I N.
t

Evaporation of the filtrate afforde e title product as a solid. 15 1H

NMR (DVBO-d6, 300 K, 4CHhaviadpwmeexamples seryegply tg idystiate thginypntiosandNiR
practice. The examples are not to be construed as limitations on the scope or spirit of
10  the invention.

EXAMPLE 1
Methyl 5-(benzoyloxy)-2-[1-(tert-butoxycarbonyl)pyrrolidin-2-y1]-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxylate

15 Boc

Step 1: Tert-butyl-2-[amino(hydroxyimino)methyl]pyrrolidine-1-carboxylate

A solution of hydroxylamine hydrochloride (1.0 eq.) in MeOH was
20  added at O °C to a solution of KOH (1.0 eq.) in MeOH. The resulting reaction mixture
was filtered and added to a solution of ferz-butyl-2-cyanopyrrolidine-1-carboxylate
(1.0 eq.) in methanol and stirred at 40 °C for 2 h.The solvent was removed in vacuo
and the residue treated with water; the solid was filtered and washed with a mixture of
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(DVBO-d6, 300 K, 400 MHz) 8 165.66, 158.20, 147.14, 139.00, 127.85, 52.16.
Step 3: Methyl 5-[(2,2-dinethyl propanoyl ) oxy] - 6-hydroxypyri m di ne-4-

car boxyl awe 0©033077 C(Me)3 N O Ove 20 O -85 WD 03/035077 PCT/CHIOR4134753
Pival oyl chloride 1.1 eq. was added to a solution of the product of Step 2
in pyridine, and the m xture was heated to 40C for 10 m nutes. HPLC showed
the conplete conversion of starting material. The reaction m xture was
concentrated, the resulting oil was diluted with ethyl acetate and washed
with 1 NHCA solution. The 5 title product was obtained as a brown solid
after evapor dti@rPastoleuneEthey rite affhudibe &ifld comppungt asta whitevkalid adiagnixgire et her .
1H NWR ( DMSO(it@otaftiOft BHiMme 13.35 (s, 1 H), 8.18 (s,1 H), 3.85 (s, 3 H),1.28

s, 9 o1 tep 4: “Met hyl

551 (2, 2+ i ot HoNS R SR Y0 MR 2.6 LD 513565, 1 H), 515 5, 1 FD, 4.25 (bs,

di hydr opyr i mod§ Hg,- 4103, looxwh,as 40-3X0Meq, s 1D, 2. 16-1-78 Gt B OMRO (H43 Rt By

sul fate (%.5 eq“)gH?/as addeg. tg) a %Pl utlton of the product of Step 3 (1 eq.)
in THE coRt aiGiyFdedie henabis 9BRMre P WAL, ). The reaction was carried 15
out at 50C for thirty mnutes. The solvent was evaporated and the resulting

O S S S 0

title conpou S recovered as Y id and’use e nex ep
wi t hout purification. IBdNMROY etbcathogylmelz) 6 8.43 (s, 1 H), 3.81 (s, 3
H, 3.45 (s, 3 H,1.30 (s, 9 H. 20 Step 5:

N- (4-fl uorobenzyl)-5-hydroxy-I|-net hyl - 6-

_1, 6-di hydropyri m di ne-

4- car boxam de N7 OBz
X OCH
SO e
N\ O
Boc
10 A solution of the product of Step 1 (1.0 eq.) and dimethyl

acetylenedicarboxylate (1.05 eq.) in CHCl; was refluxed for 3 h. The reaction mixture
was concentrated and the crude product was used directly in the next step without
further purification. The crude product was dissolved in xylene and refluxed for 24 h.
The solvent was removed in vacuo and the crude was dissolved in pyridine. Benzoic

15  anhydride was added (1.5 eq.). The reaction mixture was stirred at room temperature
until the starting material was consumed as determined by MS analysis. The reaction
mixture was concentrated, and the resulting oil was diluted with ethyl acetate and
washed with 1N HCI solution, saturated NaHCOj solution, saturated NaCl solution.
The crude oil obtained after organic solvent evaporation was purified by flash

20  chromatography to obtain the title compound as a yellow solid.
'H-NMR (CDCls, 400 MHz) & 12.08 (bs, 1 H), 8.18 (d, J= 7.6 Hz, 2 H), 7.64 t,J=
7.4 Hz, 1 H), 7.50 (t, J = 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m,
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00-1.70 (m, 2 H), 1.50 (s, 9 H).

MS m/z 444 (M+H)".
25
Step 3: Methyl 5-(benzoyloxy)-2-[1-(tert-butoxycarbonyl)pyrrolidin-2-y1]-1-

methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate
To a stirred solution of the product of Step 2 (1.0 eq.) in THF, Cs,CO3
was added (1.2 eq.) followed by the addition of CH;I (2.0 eq.). The reaction was
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4- Fl uor obenzyl am ne (3 eq.) was added to a solution of the crude product
of Step 4 in DVF and the reaction m xture was heated to 90C for one hour.
25 The tiwbaspssepound was obt ai ned by RP-HPLC (C18, el uti mgTwWiBoR/o¥®EBer and
acetonitrile containing 0.1 % TFA). 1H NVR (DMSO d6, 400 MHz) S 12.5 (s, 1
H, 9.54 (t, J =6.2 H, 1 H, 805 (s,1H, 7.36 (dd, J=6.2, 8.4 Hz, 2

, 7.14 (t, J=8.4 Hz, 2 H, 4.45 (d, J =6.2 Hz, 2 H, 3.44 (s,3 H. -86
WO 03/ 035077 PCT/ GB02/ 04753 M5 m .z 276 (MH)-. EXAWPLE 5
N- (4- Fl uor obenzyl ) - 5- hydr oxy- | - met hyl - 2- [ 4- (nor phol i n- 4-yl et hyl ) phenyl ] - 6-
oxo- 5 1, 6 disthydiraiﬁWCmmdlirhestarmm@bcaaﬁ\da @nsHBE] & drermindd ByIMS O (N) O
Stye .~
2-14- (br om)met I.%The rez}c 101%w[af gorbcegtrated ﬁnc} ’%1re 5%Sé%uoey@in 1;}1 w{th EtOAc, washed
net hyl - 6- ox oWithd-IiEHylel paspsated, rﬁpbitlﬁen @ oxgagicaiRyeWRRdicdd N Y
OCH3 N O BpvekQnik ué’Nﬂéy@Uﬁhéﬁe@Qﬁ& b&ﬂ:eﬁ'@itéﬁ ' ]QéhcﬁBn eRide%howed $.4; 121‘at1o

di nmet hyI p. op meth -nmeth - 6- 0X0 i h opyrimd
i ne- 4- Slst%‘ﬁ%;’% ’fn& a(S‘PPd Eﬁ“ﬁ?@ EWP%P‘?HféFéH:(y H"éé and
benz oyI per cxxluﬁlm dh@mﬂﬁo@x@pl)y #:0a cabetesieds Biliey =plW@idsobtAhédss a41:hr t he

m xture was al.| owec%t N.M'Fﬁom tenperature and the precipitated
succi ni m de {i% (S rgﬁgberse%f e filtrate

"H-NMR (CDCls,400 MHz) § 8.12 (d, J =7 Hz, 2 H), 7.58 (t, J= 7 Hz, 1 H), 7.46 (¢,
J=17Hz, 2 H), 4.97-4.95 (m, 0.5 H), 4.87-4.83 (m, 0.5 H), 3.74 (s, 1.5 H), 3.72 (s, 1.5
10  H), 3.63 (s, 1.5 H), 3.59 (s, 1.5 H), 3.56-3.42 (m,1 H), 2.40-2.25 (m, 5 H), 1.41 (s, 4.5
H), 1.25 (s, 4.5 H).
MS m/z 458 (M+H)". ‘
Also obtained was the O-methylated compound of formula:

OCHjs
N | OBz
OCH
N O

\

Boc

15  as a mixture of rotamers by NMR. 'H-NMR (CDCl3,400 MHz) 6 8.21 (d, J = 7.6 Hz,
2H), 7.72 (t, J = 7.6 Hz, 1H), 7.56 (t, J = 7.6 Hz, 2H), 5.10-5.05 (m, 0.3H), 5.00-4.95
(m, 0.7H), 4.01 (s, 3H), 3.87 (s, 3H), 3.80-3.60 (m, 2H), 2.50-2.40 (m, 1H), 2.15-2.00
(m, 2H), 2.00-1.85 (m, 1H), 1.61 (s, 2.7H), 1.40 (s, 6.3H).
MS m/z 458 (M+H)*.

20

EXAMPLE 2

Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0xo0-1,6-
dihydropyrimidin-2-yl]indoline-1-carboxylate

o)

HaCo. OCOPh
| oM

\N e

NCbz 9]
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15 was evaporated under vacuum and the solid residue was used as such. 1H
NVR (DMSO-d6, 400 MHz) 8 7.68-7.57 (m 4 H), 4.77 (s, 2 H, 3.80 (s, 3 H,
3.27 (s, WOMpB/HN307B80 (s, 9 H. -87 WO 03/035077 PCT/ GB02/ 02TFZBIS0E532:
N- (4- Fl uor obenzyl ) - 5- hydr oxy- | - net hyl - 2- [ 4- (nor phol i n- 4
yl met hyl ) phenyl ] - 6- oxo- |, 6-di hydr opyri m di ne- 4- car boxam de A THE sol ution
of nethyl 2-[4-(brononethyl)phenyl]-5-[(2, 2-
di et hyl pr opanoyl ) oxy] - 1- net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxyl at e
was 5 reacted with 4 eq. of norpholine for 0.5 h at roomtenperature. After
evapor ati on &fep Lol at i |Renzyk hhyinoyy@mesthydipanineléimin@arethyllindadive-land t r eat ed
with 3 eq. of 4- fluorchangylagm ne at 90C for 2 h. Title product was
isolated as its trifluoroacetate salt by RP-HPLC (C 18,water/acetonitrile
with | %of TFA as eluant). 1H NVR (DVSO d6pp0 MHz) 6 12.45 (s, 1 H), 10
(bs, 1 H, 9.31 (bt, 21 H, 7.74 (m__10 2 H N7 (m 2H, 7.35(m 2 H),
H) N4ChE

7.14 (t, J =8.8 Hz, 2 H), 4.54-4.38 X1 % H), 3.9 (m 2 H, 3.9-3.7
(m 2 H), 3.68-3.51 (m 2 H), 3.3 3 N\3.2-3.1(m 2 H. M mz 453

(MtH) +. EXAMPLE 6 15 N NH
N- (4-f 1 uorobenzyl ) -5-hydr oxy-| - met hyl - 2Qb& net hyl nor phol i n- 3-yl ) - 6- oxo- 1, 6-
di hydropyri m di ne-4-carboxamde 0 HBQANOHF ~1 \ ONN NCH3 Step 1:

4- (t ent - But oxycar bony! )1nBeiyfdxybabonyd - BRxyint6limow sk {ddddto a M1Riod ¥ CH3) 3

]
20 To a vigorously stirred sql ytji - or phal i.necar boxyl i ¢ aci. nd
triethyl alrsngnérl L{Eyl@féeq&)e_ %ﬁn%@@]%§}flﬁ ! (g%)qg’@o%ﬁ?afr%dg%m& v '@I‘e
di carbonat e rédetien mixtufii was evagomtesl, dissdlvediadi@XAcS Washetlovittbwaten) daied ogér r oom
t enperature Wa%@!g. evag%%%grtggﬁﬁgg@e%%tc%som t hen concentrated to

obtain an ol llﬁ I\rll\e/[R (Dul\edso-d 32012 e300 MHz) § 7.68 = -
6, , .68 (d, J=8.0 Hz, 1 H), 7.41-7.30 (m, 5
H), 7.19 (t, J= 7.5 Hz, 2 H), 6.99 (t, J = 7.6 Hz, 1 H), 5.53 (dd, J= 5.5, 10.9 Hz, 1 H),
10 522 (s,2 H),3.62 (dd, J=11.0, 16.6 Hz, 1 H), 3.33 (s, 3 H), 3.01 (dd, J= 5.5 Hz,
16.6 Hz, 1 H).

MS m/z 326 (M+H)*.

Step 2: Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0x0-1,6-
15 dihydropyrimidi-2-yl]indoline-1-carboxylate
The product of Step 1 was dissolved in CHCl; and
dimethylacetylenedicarboxylate was added dropwise (1.2 eq.) at room temperature.
After 4 h the mixture was evaporated, and the residue was dissolved in xylene and
stirred at 160 °C for 2 days. The solvent was then evaporated, and the residue was
20  dissolved in pyridine, after which (PhCO),0 (2 eq.) was added and the reaction
mixture was stirred for 2 days. After evaporation, the resulting crude oil was diluted
with EtOAc, washed with HCI 1N, dried over Na,SO, and evaporated. The product
was purified by flash chromatography on silica gel (EtOAc/ petroleum ether, 1:4) to
afford the title product.
25 'HNMR (DMSO-ds, 340 K, 400 MHz) & 8.08 (d, J= 7.3 Hz, 2 H), 7.77 (t, ] = 7.4
Hz, 2 H), 7.62 (t, J=7.6 Hz, 2 H), 7.31-7.20 (m, 7 H), 7.00 (t, J = 7.3 Hz, 1H), 5.83
(dd, J=4.6 Hz, 11.0 Hz, 1 H), 5.23-5.13 (m, 2 H), 3.76 (dd, J=11.1,16.6 Hz, 1 H),
3.65 (s, 3 H), 3.56 (s, 3 H), 3.27 (dd, J= 4.4 Hz, 16.6 Hz, 1 H).
MS m/z 540 M+H)".
30
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-88 WO 03/035077 PCT/ GB02/ 04753 between Et OAc (500 ml) and saturated
NaHCO3 (500 ml). The organic |l ayer was extracted with saturated NaHCO3
(2x250 mwoand3zd20 (250 m ). Conbi ned aqueous | ayers wer @CiorGroglos7s60 pH =
2.0 with 3 MHO and imedi ately extracted with EtQAc (2x500 ml). The
conbi ned organic |ayers were washed with dilute HCl, dried, filtered 5 and
evaporated to give the title conpound as a pale yellowoil, a 1:1 m xture
of rotaners by NVMR 6 'H NWVR (400 MHz, DVMBO-d6) 12.93 (bs, 1 H), 4.32 (s,
0.5H, 429 (s, 0.5 H, 4.2- 41 (m 1 H, 3.83-3.74 (m 1 H, 3.58-3.52
(m 2 H), 3.36-3.31 (m 1 H), 316(tEXAME11E3Hz 0.5 H, 3.00 (t, J=11.4
Mz, 0.5 F), h@fBbrotindyliinydrodd-IC (MrH) +. Step 2:
tert- But dgm&nocar 5}1}‘—')5 m)l;oé oll ?ﬁyhéég%%et&P%gméog%gﬁHZ N O
OC(CHB)B To XTeRrey %‘814&@'6‘??‘36? & he compound prepared in Step 1 (1 eq. )
15 pyridine (0.6 eq.) and di-t-butyl dicarbonate (1.3 eq.) in dioxane (0.6
M, NH4HCO3 (1.26 eqg.) was added and tthe m xture was stirred at room
tenperature for 20 hours. M xtuHgCwas ‘conceptrated,takpn up in EtOAc and
washed with water and brine. Organid% Na2SO4 and
evaporated giving the title product as anloil n whi ystallized at room
tenperature. 20 1H NVR (DMSO df, 39 i’ ' 7~ 1 H, 7.06 (bs, 1 H,
4.15 (bs, 2 H, 3.76 (bs, 1 57-3.51 m 2 H, 3.28(m 1 H, 3.18
(m 1 H, 1.36 (s, 9 H). T 1 (MtH)+. "Step 3: tert-Butyl

3- cyanonor phol i ne-4-carboxylate N O N O 25 OC(CH3)3 -89 WO 03/035077

PCT/ GB02/ Q4753 A sol utj on of th product. of .2 eq.) and

triethyl agl ne (2.1 eq.) tll ansuﬁflgé? tipg 0 g )&ég[?%g-ﬁ;rggtggﬂgrcg)a@o)ﬁ}p&y]-L

t ri f | uor oacemathd+hiddmediglphdnyl)-6@pxp- ]ﬁidﬂﬂdropyrimidineA—carboxylate (prepared
from 4-methylbenzonitrile by procedures similar to those set forth in Examples 2 or 3)

in DMF 3 equivalents of 4-fluorobenzylamine were added and mixture was stirred at
90 °C for 2 h. The title product precipitated from the cooled reaction mixture after the
10  addition of 2 N HCI, and was collected by filtration and washed with diethyl ether.
"H NMR (DMSO-dg, 400 MHz) § 12.45 (s, 1 H), 9.31 (bt, J = 6.0 Hz, 1 H), 7.62 (m, 2
H), 7.40-7.32 (m, 4 H), 7.14 (t, J = 8.8 Hz, 2 H), 4.45 (d, J = 6.0 Hz, 2 H), 3.35 (s, 3
H), 2.48 (s, 3 H).
MS m/z 368 (M+ H)*.
15
EXAMPLE 4
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide

O
HsC. OH F
LIk 7
\N N
O

Step 1: 4,5-Dihydroxy-6-(methoxycarbonyl)pyrimidine-2-carboxylic acid
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dropwi se under nitrogen. Stirring was continued 3.5 hours nore at room
tenperature and volatiles renpved in vacuo. Residues taken in Et OAc were
washed wiwbowas®r; 5 brine and dried over Na2SO4. Evapor alPCoOrGRpawe758 he
title conpound as a brown solid. 1H NWR (DVSO d6, 400 MHz) 6 5.04 (d, J
2.7 Hz, 1 H, 3.96 (d, J=12.2 Hz, 1 H, 3.86 (dd, J= 11.5, 2.6 Hz, 1 H),
3.69 (d, J=12.4 Hz, 1 H), 3.56 (dd, J =12.2, 3.2 Hz, 1 H), 3.40 (td, J
11.9, 2.89 Hz, 1 H, 2.97 (m 1 H, 1.43 (s, 9 H. Msnz 213 (MtH +. 10
Step 4: tert-Butyl 3-[(Z)-am no(hydroxyi m no)nethyl]norpholine-4-
carboxylate NOH O NH2 N O OC(CH3)3 A ution of of the product of Step
3 (1 eq.), hydroxylam ne 15 hydrochloridg (1c@Heq.) and triethylamne (1.7
eq.) in EEtOH (0.5 M was refluxed undHNr rogen for 5 hours. M xture was
concentrated and residues taken in Ht shed with water and

bri ne. Conbi ned organics were drie e and evaporated giving the
title conpound as a yellow solid. 1HINWR ( dé, 400 WMHz) 6 9.16 (bs, 1
H, 5.32 (bs, 2 H, 4.30 (bs, 1 H, 4.08 20%d, J=11.6 Hz, 1 H), 3.75 (d,
J =6.8 Hz, 1 H, 3.50-3.33 (m 4 H), 1.38 (s, 9 H. M: mz 246 (MH)+
Step 5: Dinethyl-2-({ 2-Ethpxysatbopyl-4.6ddihydroxpey(owtivsygdrpem)phomiding-

KJL ]2 etY heny| }[@aaa}lpdif&% d@%ﬂhﬁﬁs(ﬁyﬁt Iﬁ@&&gﬂ&%ﬁ@% rorgﬁzw ﬁ%O%{ Qﬁéﬁah@oﬁ% O

and di met hy| 488200 O PEsR(IEs sinpilar 0 {hgse sef iﬁpr@m@ame ‘V‘I*StﬁkléEF“Fl@‘il 1
hour undes M HioREARYTERA: micum NﬁO%DWQ@ﬁHde@tﬁﬂer IRemirtiihe MiRGrPwWhd Adi@diedy

fl ash chromat ogr et er/EtOAc 7:3 ->
1:1, to giv eV\{.l %‘él rS(gl&m 1? é:&ﬂ(éetn r&%%émd%lter to gpve the l[1ﬁe pro%

"H-NMR (DMSO- d 400 MHz) 6 13.10 (bs, 1 H), 11.11 (bs, 1 H), 3.82 (s, 3 H).

MS m/z 213 (M-H)".

10  Step 2: Methyl 5,6-dihydroxypyrimidine-4-carboxylate
OH
N7 OH
|
= OMe
kN
0O

A solution of the product of Step 1 in HC] 1N solution was stirred for
6 hours at 90°C. Reaction mixture was filtered and the solid washed with HCI IN.
Evaporation of the filtrate afforded the title product as a solid.
15 'HNMR (DMSO-ds, 300 K, 400 MHz) § 7.75 (s, 1 H), 3.82 (s, 3 H). °C NMR
(DMSO0-dg, 300 K, 400 MHz) 8 165.66, 158.20, 147.14, 139.00, 127.85, 52.16.

Step 3: Methyl 5-[(2,2-dimethylpropanoyl)oxy]-6-hydroxypyrimidine-4-
carboxylate
O+_C(Me
OH Y ( )3
NN
|
= OMe
kN
20 O



m xture of two isoners E/Z (76:14). 1H NVR (DMSO d6, 400 WMHz, 300K) 6 6.60
and 6.20 (2 bs, 2 H, 5.58 and 5.41 (2s, 1 H), 4.36 (bs, 1 H), 4.04 (bs, 1
H, 3.8 (We,0303%y7 3.76 and 3.72 (2 s, 3 H), 3.63 and 3. PBT(GB02/04B3H),
3.53 (td, J =13.6, 3.7 Hz, 1 H, 3.44 (t, J=10.4 Hz, 1 H, 3.31 (m 2 10
H, (s, 9 H. MSnmz 388 (MtH +. Step 6:

tert-Butyl-3-[4,5-di hydr oxy- 6- ( nmet hoxycar bonyl ) pyri m di n- 2-

yl ] mor phol i ne- 4-carboxylate OH N OH ON OCH3 ~N O 15 OC(CH3)3 The
adducts of Step 5 were refluxed in xylenes for 24 hours. Then the reaction
was cool ed down and coﬁmkbydahbdidbﬂ Ivear was adddalytb aebhleilon\mﬁsh%pid@ntt uﬁSiep
precipitatio .

dried to gi vglﬁkgﬁd@ 8.l tﬂ@ﬁgm&%s“r@es ﬂae%%gﬁgg(r)dggggqgo BQSZE#%EW
400 MHz, 340 cmppktmcc@zrex(ssm of sfarting mategigl. Tjhefwcuqzl mlxnare w3s gancepisafed, 1
3.82 (s, 3H resﬁlt&% o(ﬂd\gas d]ilutedlwg'ltﬁ ethﬂﬂ Egetatéuiﬁd wastRd W(lﬂxd]z NJHCﬂ-Qollﬁlon?’ "ﬁleHZ
1H), 3.56 (t, J= Hz, 1H), J=_11.5, Hé I—%ﬁ (ﬂ 9H) .
291 WD 037 os@@??rm?? @Bﬁ)@?@&%és 3 “fﬂsfhéé‘é‘el( %Xapoﬁjlﬂn okthe prednic bliage bid

t ext - But yl - 3tfitardioa waaydiothy) ethefnydr oxy- 6-

(et hox?/car bW@F{g %WM#% 5&2,0% (gﬁ]l%)f ggsgo’iﬁbg%s& | @3@8 ?‘v‘o

was treated W)th benzoic anhydride (2 eq.) overnight at roomtenperature
The m xture was evaporated, taken in Et QAc and washed with HCO I N, NaHCO3

and brine. Organics were dried over Na2SO4, and filtered, eva or ated and
purified Q,y Stepdi Methyl 5-[(2,2-dimethylpropanoyl)oxy]-1-methyl-6-0xo-1,

dihydropyrimidine-4-carboxylate
O

0 Oy

Od6

C(Me)s

Dimethyl sulfate (1.5 eq.) was added to a solution of the product of
Step 3 (1 eq.) in THF containing cesium carbonate (1.5 eq.). The reaction was carried
15  out at 50°C for thirty minutes. The solvent was evaporated and the resulting oil was
dissolved in ethyl acetate, washed with 1N HCI solution. The crude title compound
was recovered as yellow solid and used in the next step without purification.
'"H NMR (DMSO-ds, 400 MHz) & 8.43 (s,1 H), 3.81 (s, 3 H), 3.45 (s, 3 H),1.30 (s, 9
H).
20
Step 5: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-
4-carboxamide
4-Fluorobenzylamine (3 eq.) was added to a solution of the crude
product of Step 4 in DMF and the reaction mixture was heated to 90°C for one hour.
25  The title compound was obtained by RP-HPLC (Cjs, eluting with water and
acetonitrile containing 0.1 % TFA).
'H NMR (DMSO-ds, 400 MHz) § 12.5 (s,1 H), 9.54 (t, J = 6.2 Hz, 1 H), 8.05 (s,1 H),
7.36 (dd, J=6.2, 8.4 Hz,2 H), 7.14 (t, J=8.4 Hz, 2 H),4.45(d, /= 6.2 Hz,2 H), 3.44
(s,3 H).
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10 chromat ography on silica gel, eluents EtQAc/Petroleum Ether: 7/3. '"H NWR
(DVBO-d6, 300 MHz, 340K) 8 13.3 (bs, 1 H), 8.07 (d, J =7.5 H, 2 H, 7.76
(t, J = Wbobt3s017H), 7.61 (t, J =7.5 Hz, 2 H), 4.73 (s, PCTHR244732 (d, J
= 12.4 Hz, 1 H), 3.86 (d, J= 11.0 Hz, 1H), 3.78 (dd, J= 12.4, 3.9 Hz, 1
H, 3.73 (s, 3 H, 3.58 (t, J=13.9 Hz, 2 H), 3.47 (td, J =10.7, 3.6, 1
H, 1.36 (s, 9 H. 15 MSni/z 600 (M+ H+. Step 8: Al kylated derivatives
8A and 8B. O\ 0 OBz HBC N OBz NO\VNOCH3 ONOCCH3 '-) r NOON"'r O
0 8A OC(CH3)3 8B OC(CH3)3 The pyrimdine product of Step 7 in dry THE (0.6
M was treat &S w2 276 @d-Hesi um carbonate (1.5 eq.) and dinethyl sulfate
(1.5 eq.) at 50 C for 1 hour. Solvent -92 WO 03/035077 PCT/ GB02/ 04753 was
renmoved in vacuo and residue taken in Et OAc, washed with HO 1N and bri ne.
Organics were dried over Na2so4, fil tRXAMEIHISevaporated to obtain a crude
whi ch  was pW-{£FRerdb¥niylnshyafox9nahedRRY-(Abrpholih wayleRthypRéHEPS-Dxo0-

Et CAc/ Petgol Lér%ﬁt er: . }13?.7gyto ge ar ?e {Ehé t{/\ﬂ;)iocoﬁlg}(])undsy)gAﬂgﬁld 8B (ratio
8A/ 8B 1/ 03 85§2 “HNXHOBYH -arbo¥Pide\as al so enpl oyed as fol | ows: The
pyrimdine product of Step 7 was added,to a suspension of LiH (1.1 eq) in
di oxane at room tenperature. The m xtyfe was aged 45 mn at 38 C and was
then cooled to room tenperatureH;OLne ] c) was added and
the m xture was warned to 38 C (4h) e reaction m xture
was cooled to 16 C and gl aci al ageti ! was added, followed
by water and Et OAc. The aqueoug | ayer Whs eparat ed”and extracted with

Et CAc. The conbi ned organic | ay _as driedqh(Na2SO4) and concentrated to
an oil, which was chromat ogr@phed t hrough silica gel, eluting wth 50-55%
Et OAc/ hexanes to separat ed q@npound 8A from 8B. The fractions were
evaporated to a foany solid. is solid was di ssolved in ether and
re-evaporated to 15 foany |solid that could be scraped out easily. This
solid was dried in a vacuu en overnight at 40 Cto afford 8B as a pale
yellow solid. The ratio of 8A/8B is variable

Step 1: Methyl 2-[4-(bromomethyl)phenyl]-5-[(2,2-dimethylpropanoyl)oxy]-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate

Br

10 To a vigorously boiling solution of methyl 5-[(2,2~
dimethylpropanoyl)oxy]-1-methyl-2-(4-methylphenyl)-6-oxo-1,6-dihydropyrimidine-
4-carboxylate in carbon tetrachloride N-bromosuccinimide (1 eq.) and benzoyl
peroxide (0.05 eq.) were added as dry powders. After 4 hr the mixture was allowed to
reach room temperature and the precipitated succinimide was filtered off. The filtrate

15  was evaporated under vacuum and the solid residue was used as such.

'H NMR (DMSO-ds, 400 MHz) § 7.68-7.57 (m, 4 H), 4.77 (s, 2 H), 3.80 (s, 3 H),
3.27 (s, 3 H), 1.30 (s, 9 H).
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with this route, from1l:4 to 1:12.

tert-Butyl-3-[5-(benzoyl oxy) - 4- met hoxy- 6- ( met hoxycar bonyl rim di

20 nor phowpnawdsoecar boxyl ate (8A). 1H NWR E 00 M—Iél DI\/BOyd%?-%MOz@&gK)Z %ll
8.10 (d, J=7.9 Hz, 2 H), 7.77 (t, J=7.3 Hz 1 H, 7.61 (t, J=7.4 Hz, 2 H)
4.94 (bs, 1H), 4.50 (d, J=11.6 Hz, 1H), O(S, 3H), 3.85-3.81 (m 2 H) ’
3.76 (s, 3 H, 3.66 (d, J=10.4 Hz, 1H), 3 49-3.45 (m 2 H), 1.35 (bs 9’
H. 25 NS Mz 474 (M+ H+. tert-Butyl- ’

[ 5- (benzoyl oxy) - 4- (et hoxycar bonyl% 1- rreth | - 6- 0x0-

di hydr opyr i n$wp @ 2- | ]Naﬂffﬂwmhmza)eﬁahww hmeﬂqsé@;[‘i mrﬂhﬂiﬂrﬁvso d6, 400

g/Hé ) ?E’OK J) :678 80az( d, thyg)p }-6 %XBDI 6- &h}c?rof)?nm&]dme 4-carboRfinide, :11|2‘|? 5 1

1 H) 3.95-3.85 (m 3A HF sohmor( gf meghy 2- [‘!‘301381“(”%16%1)9616“3’@ %g@gl 50 (m 2
H, 1.34 (s,.4 ?ﬂfﬂyp ﬁ@l Yex A/ Anfettlyt-6H)xb- I&dﬁﬁld&)pynnndmeA -carboxylate was

tert- Butyl 3-(4 [(4 Iuo r}@?{g m }lc r ban t>é¥ 2

net hyl - 6-Jx oteact f/mom 1} g’ﬁl f ?Bﬁlo P“l}ﬁ’eraﬂﬂ e‘}ag? euo{lf% WO
03/ ﬁ35077 qulaﬁgeltwﬁ&esﬁuaa@s MkEhliFo DMF ahd rﬁeatbquwumqq 4-0C(CH3) 3 The
methyl -est erﬂB%Bm 9@@%&}@“@%&%&‘% Vé‘g&&t%vasﬁéo@ﬁé@%@%ﬁﬁﬂ?dﬁ@etﬁt@ 5 eq.)

ajt reflux fo acuo and residue trit t
Wi th Et20 t osadidiyaRP-rHRIE (18, watpr/acptanitrilgwithy 1Rved TEAE@S 4200 DVBO- de, 323{()a °

?}nl 25 (bs4 g% Ws@t 5544)01\@39)34; 243 1), Io@%?}ﬁ@(am(b@lﬁ))ﬂum 7.13
iH), 4. 411)(da}DJ'E§21(19;2§)823354£m a8, 721} ﬁtl_?f%‘g 32@24?21 423%6 4H? b

ﬁl ?Z 26:7%9( o 92(h9 Zlg 39-87 6h, £ H), 168-3.5. @5 2314 8.3(r(s, BH), 3.2:333, §H)9H) . Ms
N- (4-f 1 uor ob@ﬁzyﬂ/ﬁ 2 ﬁ@ﬁiﬁ;y- | - net hyl - 2- nor phol i n- 3-yI - 6- oxo- 1, 6-

EXAMPLE 6
15 N—(4-ﬂuorobenzyl)—5—hydroxy—1—methyl—2-(4-methy1morpholin—3—yl)-6-oxo—1,6-
dihydropyrimidine-4-carboxamide

SR

Step 1: A-(tert-Butoxycarbonyl)morpholine-3-carboxylic acid
CO.H
O/\r
@N\(o
OC(CHg)3

20

To a vigorously stirred solution of 3-morpholinecarboxylic acid and
triethylamine (1.11 eq.) in MeOH (1.4 M) at 50 °C was added di-t-butyl dicarbonate
(2 eq.). Stirring was continued at 50 °C for 5 min and at room temperature overnight.

The reaction mixture was then concentrated to obtain an oily residue and suspended
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di hydr opyri m di ne-4-carboxamde 0 H3CNOHF N ON ~NH The conmpound
fromStep 9 was treated with a m xture of 15 dichl oronethane/ TFA (2/1) for
1 hour atwopwmomsioenperature. Organics were renoved in vacROTIGBOQIO¥E3t he
title corrpound as a solid. 1H NWR (300 MHz, DVMSO-d6, 300 K) 8 9.45 (bs, 1

H, 7.39-7.36 (m 2 H, 7.19- 7.15 (m 2 H), 4.93 (d, J = 9.2 Hz, 1 H),
4.64 (dd, J = 15.4, 6.7 Hz, 1 H), 4.55 (dd, J=15.4, 6.2 Hz, 1 H), 4.35 (d,
J = 12.8 Hz, 1 H, 4.08 (d, J =12.6 Hz, 1 H, 3.77 (t, J 20 = 12.4 Hz, 1
H, 3.55 (s, 3 H, 3.55-3.46 (m 2 H), 3.40-3.34 (m 1 H. M mz 363 (M+
H -94 WO 03bessar AT (T8800)cad sauragidNaHCO; (500 mD The organic layer was

N-(4-f | uor obggzy. Oqggl X0

1, 6-di hydropyri mk%@g@%ﬂg%?&ﬂﬂﬁ@gﬂxﬁéo %g%p%ﬁ%@@ Cam%m%)agu%lugsol ved

in MeOH and fayesivede Rrqught topteERy] with AMEC I@qldynmseémt@w&&s@tt%wﬂe Et@Ag

for mal dehyde(%@f@ Wiy - coﬁfbhﬂbd c(r§ar5c mger)s ,we@é\d'aﬁiédlw{’fﬂ &Mﬂ@ﬂ@rcﬁféﬂdﬁlt&@d( 1 43
eq.). The mx re vva |nc room rat or 1 ho The

ef ir
reaction %a,mga c?éYﬁ 81“ 8 can HOIP}‘?eastaiR eey \%% Ught a| ned by
RP- HPLC puri fotamémdmNMRB eluting with water and acet on| trile contai n| ng

0.1 % TFA

12. 33 (bs) 8 II\E@?@EB E1§ 12? (FS llgﬁj)"}{%fo(é,g(%ﬁj‘émﬁ Eﬁ%% 7. 33
(m 2 H, 7. 151(1?11,121{)(ﬁ18323?4}(m 3&3(@83 248 28D18.368.3) (m,4, By 3.16 (¢,

(d,J= 6 4HZ 2!@1144?195@5%51256'({2%1%&}& é%}?daitﬁj@ 4%‘!?—1)11%@ 45(H), J= 12.5

Hz, 41°(m 2 H),
2.83 (s 1% MS%Z%:}QM@I—) ‘(M+ H 15 N (4-fluorobenzyl)-5-hydroxy- |
- et hyl - 2- (4- et hyl mor phol i n- 3-yl ) -
6- oxo0-1, 6-di dropyrlmdl arbo ved into its
enanti oners gg@—Sem pfeéﬁgpgiﬁ\; Pnﬁlpﬁgpﬂgﬁ 1i owi ng
condi tions:

O NH,

N

OC(CHa)s

To a stirred solution of the compound prepared in Step 1 (1 eq.),

15  pyridine (0.6 eq.) and di-z-butyl dicarbonate (1.3 eq.) in dioxane (0.6 M), NH/sHCO;
(1.26 eq.) was added and the mixture was stirred at room temperature for 20 hours.
Mixture was concentrated, taken up in EtOAc and washed with water and brine.
Organics were dried over Na;SO4 and evaporated giving the title product as an oil
which crystallized at room temperature.

20 'H-NMR (DMSO-ds, 300 MHz) §7.35 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs, 2 H), 3.76
(bs, 1 H), 3.57-3.51 (m, 2 H), 3.28 (m, 1 H), 3.18 (m, 1 H), 1.36 (s, 9 H).

MS m/z 231 (M+H)".

Step 3: tert-Butyl 3-cyanomorpholine-4-carboxylate
N
=Z
O
o
25 OC(CHa3)3



Sol vents: a mxture of 1:1 0.2%FA in Hexanes : EtOH 20 Col um: chiral pak
AS colum, 250 x 46 mmat 1.0m/mn, coll ect ed by absorbtion at 260 nM The
first el woasiossorhe (+) enationer (MeOH, ¢ = 0.24, 25C): [PaTGRO2P455. 42.
The second eluate is the (-) enantioner (I\/EO—I c=0. 215, 250) [a] D= (-)
51.63. 25 EXAMPLE 7 2-(4-ethyl- | -nmethylpip
erazin-2-yl)-N(4-fluorobenzyl)-5 -hydroxy- | -nethyl-6-o0xo-

1, 6-di hydropyri m di ne-4-carboxamde 0 M, NOHF HEaN\NN N M -95
WO 03/ 035077 PCT/ GB02/ 04753 Step 1: Met hyl

1- met hyl - 2- (4-t ert - but dxspbaidnoofyheproductof Step-3/(1)§q-band triethylamine (2.1 eq.)
benzoyl oxy- 6- I t Owve
Boch N N oreprgh S Y R afod o Ceart ALV Bnydhiad . oY adiba

| - benzyl Oxycélfomy,rgﬂ lmdp@mggg@p Stigiing was cogtinued 3. 5 hours more at room temperature

F?Bég&oxy ?amgmaﬁl@s EHEMHQIWMuW ﬂemegw@ﬁb@mdm& evee@wsmaexgthfwiﬁe@ 1- |
oXxy) car pon - ur.ox car on razi ne- ca (0),¢ i.C. aci
(S ens) b3 L anergit deeskih Rei Qs EYaentodmve Ypitia uptund as s bowe] fAtar t o
thos)e set L oI INNIR Dﬁxmmﬁ,emmrz)asm (dphd 2B HE 0NHW 3.96 @, del2.pBact Fn
step) was di n t r Yo Pd/ C
for 1 hour. 3’%@ (g‘fgﬂelqtﬁ%_k%ng&’%éHV\g@? gi'%gltzal rl{édg’g?t(&?§u fztir);t%lglﬁ gnd
evapor at i on. Hyt%40 ad, N=(14-9 R §8dbhddbyLP7 (m, 1 H), 1.43 (s, 9 H). \

1-met hyl - 2- ({14 gt g%j}ar bonyl pi perazi n-2-yl))-
5- hydr OXY 6- oxéo%p Z61 &Nﬁ ropyri mdi ne-4-carboxamde O M~N OHF H BocN N

N
Step 4: tert-Butyl 3-[(Z)-amino(hydroxyimino)methyl]Jmorpholine-4-
carboxylate
N _OH
|

O NH»>

o
OC(CHs)s

A solution of of the product of Step 3 (1 eq.), hydroxylamine
15  hydrochloride (1.4 eq.) and triethylamine (1.7 eq.) in EtOH (0.5 M) was refluxed
under nitrogen for 5 hours. Mixture was concentrated and residues taken up in EtOAc
and washed with water and brine. Combined organics were dried over Na,SO4 and
evaporated giving the title compound as a yellow solid.
"H NMR (DMSO-dg, 400 MHz) § 9.16 (bs, 1 H), 5.32 (bs, 2 H), 4.30 (bs, 1 H), 4.08
20 (d,J=11.6 Hz, 1 H), 3.75 (d, J = 6.8 Hz, 1 H), 3.50-3.33 (m, 4 H), 1.38 (s, 9 H).
MS: m/z 246 (M+H)".

Step 5: Dimethyl-2-({2-amino-2-[4-(tert-butoxycarbonyl)morpholin-3-
yllethenyl }oxy)but-2-enedioate
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~NH O 15 The crude product from Step 1 was di ssolved in MeOH and 4-
fl uorobenzylamne (3.5 eq.) added. After being refluxed overnight, the
preci pit awe 0das3507fi | tered and washed with Et20 to afford wrhe/aBozioerspr oduct .
Step 3: N-(4-fluorobenzyl) 1-nethyl-2-(4-tert-butoxycarbonyl-1 20
met hyl pi perazi n-2-yl))-5-hydr oxy- 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de
-96 WD 03/035077 PCT/GB02/04753 O H Mel%N F BocN N N, Me The solid
product from Step 2 was di ssolved in MeCH and NaCNBH3 (1.4 eq.), AcONa
(1.6 eg.), HCHO 37 % (1 eq.) were added. The reaction mxture was stirred
at roomtenperature for 2 days, and the apbiCOMe to afford the crude 5
title product. 1H NVR (DVBQd6 + TFA, 340K, A00MHz) S 7.40-7.35 (m 2H),
7.18-7.10 (m 2H), 4.83 (d, J = 1, 1H!, 4.59 (d, J = 6.3 Hz, 2H),
4.41 (d, J = 14.9 Hz, 1H), 4.20%.1
3H), 3.38-3.25 (m 2H), 3.15-3.D5 (
(El+) mz = 476 (MtH)+. 10 Step ™4
N- (4-fl uorobenzyl)-5-hydroxy-1-net hyl - 2-(1- met hyl pi perazi n-2-yl)-6-
0x0- 1, 6-di hydr opyri m di ne- 4-car boxam d@C(CHyl; NOHF H H'M 15 The
crude product from Step 3 was stirred in CH2C12/ TFA (1:1) for 2 hours to
renove the Boc protectiv ro fromth i per.azi\nyl, nitrogen. 1H NWVR
(DVBQU6, 340K, 400M4z)A§°T‘§g’?5°L@besf,’m %t,"?ége@éﬁ{lbe@;)%ﬁ), 7.42-7.35 (m 2H),
7.20-7.10 ( mlinthylacktydéhedicafbokmiateXH)2, eqd). ih 4-HCH Svas mefluiell foi3] Bouruwnder3H) ,
3.62-3.52 ( -3 : P - hidmb?s m
g?ﬁroéér# alﬁﬁsf?'ﬁl&z%)%ﬁé@fm?{ke% %@a%ﬁle@rﬂym’c g%aﬁlg’/ o(n

2H), 2.44-2. _ ]
5 silica gel, eluents petroleum ether/EtOAc 7:3 -> 1:1, to give the desired product as a

(MNHH) COONE 3. 60 (m 1H), 3.54 (s,
1H, 2.85 (s, 3H, 1.45 (s, 9H. M6

mixture of two isomers E/Z (76:14).

'H NMR (DMSO-ds, 400 MHz, 300K) & 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s,
1 H), 4.36 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and
3.58 (25,3 H), 3.53 (td, J=13.6, 3.7 Hz, 1 H), 3.44 (t, J=10.4 Hz, 1 H), 3.31 (m, 2

10 H), (s, 9H).
MS m/z 388 (M+H)*.
Step 6: tert-Butyl-3-[4,5-dihydroxy-6-(methoxycarbonyl)pyrimidin-2-
yllmorpholine-4-carboxylate
OH
NZ OH
X ‘ OCHs;
O N
N 0O @)
15 OC(CHa)s

The adducts of Step 5 were refluxed in xylenes for 24 hours. Then the
reaction was cooled down and concentrated in vacuo. Ethyl ether was added until
precipitation of a solid that was filtered, washed with ethyl ether and dried to give the
title pyrimidine as an orange solid.

20 'HNMR (DMSO-dg, 400 MHz, 340 K) § 4.62 (s, 1H), 4.15 (d, J =12 Hz, 1H), 3.84
(bs, 1H), 3.82 (s, 3H), 3.70 (dd, J = 12.3, 4 Hz, 1H), 3.61 (dd, J=12.2, 3.8 Hz, 1H),
3.56 (t, J= 13 Hz, 1H), 3.43 (td, J= 11.5, 3.4 Hz, 1H), 1.35 (s, 9H).
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M5 (BEl+) mz = 376 (MtH) +. Step 5:
2- (4-ethyl -1-nmethyl pi perazin-2-yl)-N-(4-fl uorobenzyl)-5-hydroxy-1 -
met hyl - 6-wWR®3/03®7di hydr opyri m di ne- 4- car boxam de -97 WO @8TEGIHO/HF753
PCT/ GB02/ 04753 Triethylamne (2 eq.), NaCNBH3 (1.4 eq.), AcONa (1.6 eq.)
and CH3CHO (1 eq.) were added to a nethanolic solution of the crude
product obtained in step 4. The reaction was stirred at roomtenperature
for 1 hour. The title product was obtained as its trifluroacetate salt by
preparative RP-HPLC purification (C 18, gradient of 5 CH3CN H20 + 0.01
OFA) . 1H NVRIY BXSES@eVI+ HFA, 300 MHz) 8 9.40 (t, J = 5.9 Hz, 1 H), 7.34
(t, J =8.02 Hz,2H),7.14(t,J=8. 7Hz, 2H), 5. 00(d, J=9. 9Hz,
1H), 4.54(d, J=6. 1Hz, 2H), 4.04-3.82 (m_ 3 H), 3.55-3.43 (m 4 H), 3.30-3.22
(m 4 H, 2 8®pfs, 3 Hert-Bugyk3(s-(benzeylogyrdrhpgroxg-6e) 10 MS nz/z 404
(MrH) +. EXAMPLE 7B St efnéthoxycarbonyl)pyrimidin-2-yllmorpholine-4-carboxylate
N- (4-fl uor obenzyl) - 5- hydr oxy- 2-[ 4- ZI sopropyl sul fonyl)-1-
met hyl pi perazi n-2-yl] -1-nethyl -6-o0xo0-1, Ot di hydropyri m di ne-4- 15
carboxamde O O NOHF OS\ HNNN N|O 4-fluorobenzyl
2- (1, 2-di net hyl pi perazin-2-yl) -5- hydg\? hyl -6-oxo- 1,6- 20
di hydropyri m di ne- 4-car boxyl ate , obtained|/during the preparation of the
conpound in exanple 7 step 4, di i nOGHH, NaOH 2N (1:1) followed
by the addition of iPrS2C1(4Cq). iTg stirred at roomtenperature
overnight, further addition of| iPr d (2.4Oeq) and NaCOH 2N (2.4 eq) were
made to conplete the reaction. \%ﬁﬁburs NaCH 2N (10 eq) was added and
the reaction mxture was stirred for 10 25 mnutes at roomtenperature. The
title progluct was isolated by prepar atQG(HBBC (Col um C18, gradient of
CH3CN H20 + 0.01 %FA). 1H NVR (DVSQd6 + TFA, 300K, 300MHz) 8 9.48 (bt, J =
6.5 hz, 1H), 7.39-7.35 Szﬁép%ﬁ@di e7f}§m(%§ép7§i‘r?dx@;fpyﬁd%'é')(o.z‘ivi)?@va@ﬂeatéd%vi&r 4 He,
1H), 4.57 (d, J = 6.3 F, K , ’

‘ benzoic anhydride (2 eq.) overnight at room temperature. The mixture was

evaporated, taken in EtOAc and washed with HCI 1N, NaHCOs; and brine. Organics
were dried over NaSQy, and filtered, evaporated and purified by flash

10 chromatography on silica gel, eluents EtOAc/Petroleum Ether: 7/3.
"H NMR (DMSO-ds, 300 MHz, 340K) § 13.3 (bs, 1 H), 8.07 (d, J = 7.5 Hz, 2 H),
776 (t,J=75Hz,1H),7.61(,J=7.5Hz,2H),4.73 (5,1 H),4.22 (d, J=12.4 Hz,
1 H), 3.86 (d, /= 11.0 Hz, 1H), 3.78 (dd, J=12.4, 3.9 Hz, 1 H), 3.73 (s, 3 H), 3.58 (t,
J=13.9 Hz, 2 H), 3.47 (td, J =10.7, 3.6, 1 H), 1.36 (s, 9 H).

15 MS m/z 600 (M +H)".

Step &: Alkylated derivatives 8A and 8B.
OMe O
B HsC OBz
N7 | 08z MY |
OCH ™ OCH
O/\(KN 3 O/\H\N 3
LN 0 P 0
\fO \%O
8A OC(CHs)s 88 OC(CHg)s

The pyrimidine product of Step 7 in dry THF (0.6 M) was treated with
20  cesium carbonate (1.5 eq.) and dimethyl sulfate (1.5 eq.) at 50 °C for 1 hour. Solvent
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= 14.4 Hz, 1H), 3.96 (d, J = 10.8 Hz, 1H), 3.76 (d, J = 10.2 Hz, 1H), 3.53
(s, 31-1), 30 3.50-3.35 (m 3H), 3.23-3.15 (m 1H), 2.87 (s, 31-1), 1.25
(d, J = 6wOoBp3s08H) . -98 WD 03/035077 PCT/ GB02/ 04753 NS: PRIZGBUIGA47TSBMH) +.
EXAMPLE 8 N-(4-fluorobenzyl)-5-hydroxy- |

- met hyl - 2- (1- net hyl pi peri di n-2-yl)-6-0x0-1, 6- 5

di hydropyri m di ne-4-carboxamde O M,, NOHF HCN N O M Mthyl

5- (benzoyl oxy) - 1- net hyl - 6- oxo- 2- pi peridin-2-yl -1, 6-

di hydr opyri m di ne- 4-carboxyl ate (prepared from

1- (benzyl oxywas eowyed pi yeend didessRive dakebon PO Acavashied yithriiCleN pedbdngri | ar to

t hose set fo | I3 | | e ] ti
Step) vas sooinled JKOHRESvel NS, il EATIRARAEEN Mid SrlERLReAC ON
eq. of met hyWvas pifipe hytflash clyonmfegsaphytan siliepyeal delusnts Et@Ae/Regroleum Bthew at ed

and residue m}'foeééf)érﬁithgiv%&rﬁﬁtﬂm\wgh%d\@B fratls 8ABB B3Ni ¢ phase was
dried (Na2SOH4), fi

tered and concentrated under reduced pressure,.The oily
resi due s taken i ntgnéﬁ%u%@u{er%%ﬁ BOWgWY%J@q{éﬁB‘F'S'4&$? PYPBIERE y | ani ne
at 90 C for froBuctDf BtepThwad addee t@s subpensivmef LAD(lal eq) indidxkase atrrbdinuor oacet i c
salt by preparative - HPL (18 C R~ L] e Lning 0.1%
TFA as el uan&ein.pe rfin'\?/ihf BNI%&E%%?S %64 %Bgzbfgh(“gaé%tf {gf)feﬂgf) g(k)&l?bt , 1
H, 9.31 (bstenpetdpyre7 Damethylsdlfatd (3 5qbwhiradded4andithe mixgre was vguted tQ)3& 8. 8
Hz, 2 H), 4.& b h). 4rhe fedction hixturSyhs Eoledto e *Cantlaiifcbi® 1 H)
3.50 (s, 3 H ,,@53@?3?@%‘; ) e e ?Ié;?‘%s‘,{r 3 ?&A sl Conldl (m 1 H,
1. 92- 1. 48 (nfeid (3 eangps added. SoBovad by watersnd Biprig Db aqugeus layer was
St ygpﬁr 3 ol i dicparited AndNxfrdctéd Wath FROAZY he 2ombit @¥dmid laydrBiddydric8 (S C,) 6-
> di hydr Opygr{ cocrillcenn fa?édct%rag%)ﬁ?%gc% \x_iagsgch}/g?ng:gér%p e%7t roﬁ)lg/sﬂ%aozg/elg)él?lggg
with 50-55% EtOAc/hexanes to separated compound 8A from 8B. The fractions were
evaporated to a foamy solid. This solid was dissolved in ether and re-evaporated to
15  foamy solid that could be scraped out easily. This solid was dried in a vacuum oven
overnight at 40 °C to afford 8B as a pale yellow solid. The ratio of 8A/8B is variable

with this route, from 1:4 to 1:12.

tert-Butyl-3-[5-(benzoyloxy)-4-methoxy-6-(methoxycarbonyl)pyrimidin-2-yl]

20  morpholine-4-carboxylate (8A).
"H NMR (300 MHz, DMSO-ds+TFA, 330K) & 8.10 (d, J=7.9 Hz, 2 H), 7.77 (t,J=7.3
Hz, 1 H), 7.61 (t, J=7.4 Hz, 2 H), 4.94 (bs, 1H), 4.50 (d, J=11.6 Hz, 1H), 4.0 (s, 3H),
3.85-3.81 (m, 2 H), 3.76 (s, 3 H), 3.66 (d, J=10.4 Hz, 1H), 3.49-3.45 (m, 2 H), 1.35
(bs, 9 H).

25 MSm/z474 M +H)".

tert-Butyl-3-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-o0xo-1,6-

dihydropyrimidin-2-ylJmorpholine-4-carboxylate (8B).

'H NMR (DMSO-dg, 400 MHz, 330K,) § 8.09 (d, J=7.3 Hz, 2 H), 7.77 (t, T = 7.5
30 Hz,1H),7.62(t,J=7.8Hz,2H),5.08(d,/=3.4Hz,1H),421(d,J=123Hz,1

H), 3.95-3.85 (m, 3 H), 3.76 (s, 3 H), 3.58 (s, 3 H), 3.55-3.50 (m, 2 H), 1.34 (s, 9 H).

MS m/z 474 M + H)".
Step 9: tert-Butyl-3-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-
35 methyl-6-0x0-1,6-dihydropyrimidin-2-yl]-morpholine-4-carboxylate
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OH N e NOHF N NO OM Step 1: Methyl

5- (benzoyl oxy) - | - net hyl - 6- oxo- 2-pyrrolidin-2-yl-1, 6-

di hydr opywpDreB@s30e? 4- car boxylate 0 Me,, N OBz Owve N Y NHPOTHEB02/04753

Met hyl - 5- (benzoyl oxy)-2-[1-(tert-but oxycarbonyl ) pyrrolidin-2-yl]-6-

hydr oxypyri m di ne -4-carboxylate was treated with TFA: CH2C12 (3:7) at 0 C.
The solution was warnmed to roomtenperature and the progress of the
reaction was nonitored by Ms analysis. After |h the reaction was conplete
and the solvent was renoved under reduced pressure using a rotatory
evaporator. The title product was 10Wrecipitated with Et20 and col | ected
by filtration. 'H NVR (CDC13, fl@@\ J=F 4 H, 2 H, 7.67
(t, J =7.6 Hz, 1 H, 7.52 (t, J N7. 5(dd, J =7.6, 6.7
Hz, 1 H, 3.82 (s, 3 H, 3.66 (s, 3. H, 7.0 Hz, 2 H),
2.78-2.69 (m 1 H), 2.40-2.00 ( 3 . 358 (MrH) +. 15 Step 2:
2-(1-Acetyl pyrrolidi n-2-y|)-%€ﬁflu obenzyl ) - 5- hydr oxy- | - net hyl - 6- oxo-1,
6- di hydr opyri m di ne- 4-c ar boxaw a stirred solution of the product of
Step 1 (1.0 eq.) in CHC13, triethylamne (3.0 eq.) was added fol |l owed by
the addition of acetyl chloride (1. @*;3 20 The reaction was stirred at
roomtenperature until the starting material was consuned as determ ned by

M5 anal ysis. The react imgR dRtfjlesRr 8BSn 68 WROH Rheteadttwithg- crude product
was used di r%ctl in.the S(E seci%?Petﬂuitfgpzm’)lgrgoyélvfurther uri.fication.

uorobenzylamine eq ent was removed in vacuo an
residue triturated with Et,O to obtain the title product.

5 M NMR (300 MHz, DMSO-ds, 320K) & 11.95 (bs, 1 H), 8.32 (t, J= 6.0 Hz, 1 H),
7.39-7.35 (m, 2 H), 7.19-7.13 (m, 2 H), 4.96 (dd, J=4.25,2.42 Hz, 1 H), 4.62 (dd, J=
14.9,6.95 Hz, 1H), 4.49 (dd, J=14.9, 5.83 Hz, 1H), 4.16 (dd, J= 12.2, 2.0 Hz, 1H),
3.87-3.79 (m, 2H), 3.70-3.64 (m, 1H), 3.55-3.45 (m, 5H), 1.23 (s, 9H).

MS m/z 463 (M+H) .

10
Step 10: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-morpholin-3-yl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide

L_NH 0

The compound from Step 9 was treated with a mixture of
15  dichloromethane/TFA (2/1) for 1 hour at room temperature. Organics were removed
in vacuo to give the title compound as a solid.
'H NMR (300 MHz, DMSO-dg, 300 K) & 9.45 (bs, 1 H), 7.39-7.36 (m, 2 H), 7.19-
7.15 (m, 2 H), 4.93 (d,/=9.2 Hz, 1 H), 4.64 (dd, J = 15.4, 6.7 Hz, 1 H), 4.55 (dd,
J=154,6.2Hz,1H),435(d,/=12.8Hz,1 H),4.08 (d, J=12.6 Hz, 1 H), 3.77 (t, J
20 =124Hz, 1H),3.55 (s, 3 H), 3.55-3.46 (m, 2 H), 3.40-3.34 (m, 1 H).
MS m/z363 M +H)™.
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-100 WD 03/ 035077 PCT/ GB02/ 04753 A solution of the crude product from
above (1.0 eg.) in NVP was treated with 4- fluorobenzylamne (2.0 eq.). The
sol uti on wav3msiorred at reflux until the reactants were @ECNLGBRM4IES
determ ned by M5 analysis. The title conpound was obtained by RP- HPLC
purification (C18, eluting with water and acetonitrile containing 0.1 %5
trifluoroacetic acid) as a 4.1 mxture of rotanmers by NVR 1H NVR ( DVSO d6,
400 MHz) S 12.11 (bs, 1 H), 8.49 (t, J=6.2 Hz, 0.8 H), 8.30 (t, J=6.2 Hz,
0.2 H, 7.4-7,3 (m 2 I—& 7.15 (t, J =8.8 Hz, 2 H), 5.22 (dd, J=8.0, 3.2
Hz, 0.2 H, depaligq, J=8-fiporepepzyl) 5-hydepxpyl-mathgh244aretiykmopphia)in-Byl9s- 3. 85
(m 0.8 W), @o01e dlydthyfnRiids cdrbhuiag? (m 0.8 1, 3,55 (5, 2.4 H,
3.52 (s, 0.6 , 3.43-3.37 10 0.2 b 2.40-1.7 (m_4 , 2.5 (s, 2.4
H, 1.75 (s, 0.8 H). %Eherﬁoin%"&gh(m% 19%@/&%“1@@%@%%%%@%@
-di hydro- | Heiethglaifle (il §¢. Nsodidmfaceateqlh.6e:2)y formaldehydd 39 w/k aq@lhyb- 6- 15
ox0- 1, 6- dishydi,apytd el cq4:x y(ﬁ St.ep | t hyl
2" (2, 3 di Ryer o] 1o Sl G5diobBIpRAMAR (1325 00 0 mi 1§ a5l liing at room
1, 6- di hydr opy¢hag@ivseior-ldwupobheiraacsion miktrdWwaORRIcentGied ard thie Nide CoRPoBNZY |
2- [ 5- (benzoy lpaobtfndd By R4S BRI atiod (Rt Blin S Qrate:Si it
di hydr opyri m di - 2-yl gﬂ? li ne- l-Bcar bolgy[(gﬁé Mg@gﬂé&#ﬁegdiaﬁetglﬁg and -101
WO 03/ 035077 09&*?}1&%) A &%ﬁ@‘)’ wyit HuprRestatg salat nospheric pressure on 10%
Pd/ C over ni gHEL NNRe(400MIHz$ DMSD-dpFTHIGE 12188 (1ebt &) R0 aftker Hf,id.4¢ at jan and
evapor at i;gn 2;
2-(1- benzlgyl -%Iz‘%-zd% %‘%ﬁﬁ?’i(ﬁb&ﬂ)ﬂ;}ﬁﬂ:%@ By 14038 (G 7 =c§.8 Hz, 1 H), 4.57
net hyl - 6- oxo<d, b= Gidbizir2ofy 436 @i Ne-12-TcHz boHy,14at3e (d, J = 12.4 Hz, 1 H), 3.77 (t, J =
12.5 Hz, 1 H), 3.69 (d, J = 12.8 Hz, 1 H), 3.54 (s, 3 H), 3.48-3.41 (m, 2 H), 2.83 (s, 3
H).
MS m/z377T M +H)™
15
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylmorpholin-3-yl)-
6-0x0-1,6-dihydropyrimidine-4-carboxamide has been resolved into its enantiomers
by semi preparative chiral HPLC using the following conditions:
Solvents: amixture of 1:1 0.2%TFA in Hexanes : EtOH
20 Column: chiralpak AS column, 250 x 46 mm at 1.0ml/min, collected by
absorbtion at 260 nM
The first eluate is the (+) enatiomer (MeOH, ¢ = 0.24, 25C): [a]p=(+) 55.42.

Th¢ second eluate is the (-) enantiomer (MeOH, ¢=0.215, 25C) [o]p= (-) 51.63.

25 EXAMPLE 7
2-(4-ethy1-1—methylpiperazin—Z-yl)-N—(4-fluorobenzy1)—5-hydroxy-1—methy1—6—oxo-
1,6-dihydropyrimidine-4-carboxamide

@)

Me_ OH F
Wesulss
t

N.

LN, O
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0O M,NOCOPh OV N QN O O THE was added to the crude product of Step
1, followed by pyridine (2 eq.) and PhCOCl (1 eqg.). After being stirred at
room t enp®passm®7over ni ght, the reaction m xture was evapoTAtB»A/047339i ve
the crude title product. 10 Step 3:
2- (1- benzoyl - 2, 3-di hydro-| Hindol - 2-yl ) - N- (4-fl uor obenzyl )-5- hydroxy-
| - met hyl - 6- oxo- 1, 6-di hydr opyri m di ne-4-carboxam de The crude product of
Step 2 was dissolved in MeCH and 4 fluorobenzylamne (3.5 eq.) added. The
solution was stirred at 60 C over night. The 15 title product was obtai ned
?%Ngz}eggr at [%QA R?I?;lgPIR(‘M(ﬂhyILBmaghsd&@ﬂﬁﬁdiut@s@wmglpﬂazm DIDWFEA) . 1H NWVR
+ 97 (m 13
5.77 (dd, J = 10, 3.6?3?,99%5%;6 °§?§5€§¢§8§?%ﬁ%dlﬂe @Cgrb%ﬁ%eg J { 16, 10H)
Hz, 1 H, 3.35 (s, 3 H, 3.16 (dd, J =16 3.6 Hz, 1 H. 20 MS mz 499
(MtH) +. EXAMPLE 11 N-(4-fluorobenzy])-5-hydr 06& | - et hyl - 6- ox0- 2- [
1- (pyridin-2-ylcarbonyl)-1, 2, 3, 4- Me\ OPh

t et rahydroqui nolin-2-yl]-1, 6-di hydropyr| m d||ne- 4- carboxam de - 102 WO
OMaN Step 1: Methyl

03/ 035077 PCT/ GB02/ 04753 O
2-(1, 2, 3, 4-tetrahydroqui noI| 1 rretrN/I 54 benzoyl oxy- 6
0XO- 16d|hydropyr|md|ne4carb Nel 0O MO N OCOPh

Methyl 1-methyl-2-(4-tert-butoxycarbonyl-1-benzyloxycarbonylpiperazin-2-y1))-5-

5  benzoyloxy-6-oxo0-1,6-dihydropyrimidine-4-carboxylate (prepared from 1-
[(benzyloxy)carbonyl]-4-(tert-butoxycarbonyl)piperazine-2-carboxylic acid (Bigge et
al, Tetrahedron Lett. 1989, 30: 5193) by procedures similar to those set forth in
Examples 2 or 3 in combination with a deprotection step) was dissolved in MeOH and
hydrogenated at atm pressure on 10% Pd/C for 1 hour. The crude title product was

10  obtained after filtration and evaporation.

Step 2: N-(4-fluorobenzyl) 1-methyl-2-(4-ters-butoxycarbonylpiperazin-2-yl))-
5-hydroxy-6-0x0-1,6-dihydropyrimidine-4-carboxamide
O
Me_ OH F
IR T
X N
BocN KKK N
NH O
15 The crude product from Step 1 was dissolved in MeOH and 4-

fluorobenzylamine (3.5 eq.) added. After being refluxed overnight, the precipitate was
filtered and washed with Et,O to afford the title product.

Step 3: N-(4-fluorobenzyl) 1-methyl-2-(4-tert-butoxycarbonyl-1-
20  methylpiperazin-2-yl))-5-hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxamide
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N COOMe NH 5 Benzyl
2-[ 5- (benzoyl oxy) - 4- (met hoxycar bonyl ) - 1- net hyl - 6- oxo- 1, 6-
di hydr opywDreB@s5027 yl ] - 1, 2, 3, 4-t et r ahydr oqui nol i ne- 1| - car borgirair2pprsepar ed
from tetrahydroqui noline-2-carboxylic acid (Robl et al, Tetrahedron
Letters 1995, 36: 1593) by protection of the nitrogen and foll ow ng
procedures simlar to those set forth in Exanples 1 or 2 in conbination
with a deprotection step) was dissolved in Et QAc 10 and hydrogenat ed at
at nospheric pressure on 10% Pd/ C at room tenperature overnight. The title
product was obtained as the residue affer filtration and evaporation of
the organic solvent. Step 2: Metfxgl_ OH F
5- benzoyl oxy- | - et hyl - 6- oxo- 2- [1(p)N|d| -2- ) carfp - 15

dr oRyr i n p- 4- car boxyl ate -103

COVE O H N The residue of

1, 2, 3, 4-tetrahydroqui nolin-2-vyl <di
VO 03/ 035077 PCT/ GB02/ 0475Bo€éN

ridine, picolinoyl chloride
P were added. A further

Step 1 was dissolved in dichl

hydrochl ori de and a catalytic

addition of the reactants was rrade after two hours. After evaporation of
the 5 solvent, the resjgdue S ted . tbh Et OAc, t [ washed
wth water, dried (Na;g?ﬁglyd\??fa i’i%‘? §E38:¥ ¥ (%'ASP})VGS I?MC?@ %Ng‘?o

Step 3: N-(4¢1f4 ey, ¥y (1).6 8q.hHICIANBT %rtiehy vebe addsd 2- "lInﬁt_rf(qum!i m_lxt_u@

yl car bonyl )'%ﬁgstﬁ‘reﬁ'ag%&ﬁ?éﬂ'%%é?gtu kbt ¥hd trich ov 5By @ GRorAE duge- 4- 10

car boxam de e residue o
4-f | uor obenzillapioduct. (3 eq.) was added The reaction mxture was stirred at

90C for 1 h.fhaqRi ﬂmsoeﬁammn%msétmﬁ) &4.4by7.38 @ﬁaZHI F7vis-HP GnanH)
R 18 AR : om0 L 558 6 S8 gl 2 B0 1‘59@%@%90“% |
7.81 (t, J =m7 1141) &75-3.66)(111, 1}543 §1s, 3H) ) 38-3.26%(, 2H)J3 25B.05 (eir, LF), BIRS 7. 37
(dd, 3 =52 Mo 7 45 (Zom} Ms L) mi = 476 (M+H)".

10

Step 4: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methylpiperazin-2-yl)-6-
0x0-1,6-dihydropyrimidine-4-carboxamide

Me OH F
x> N
K/N\M O

15  The crude product from Step 3 was stirred in CH,Cl,/TFA (1:1) for 2 hours to remove
the Boc protective group from the piperazinyl nitrogen.
'H NMR (DMSOdg, 340K, 400MHz) & 12.25 (bs, 1H), 9.03 (bs, 1H), 7.42-7.35 (m,
2H), 7.20-7.10 (m, 2H), 4.62-4.45 (m, 2H), 4.14-4.09 (m, 1H), 3.62 (s, 3H), 3.62-3.52
(m, 1H), 3.48-3.32 (m, 1H), 3.25-3.15 (m, 1H), 3.15-3.05 (m, 2H), 2.44-2.32 (m, 1H),
20 2.34 (s, 3H).
MS (EI+) m/z = 376 (M+H)".

Step 5: 2-(4-ethyl-1-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide
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oo -
o

7.25-7.22 (m 2 H), 7.17-7.09 (m 3 H), 6.90 (t, J = 7.3 Hz, 1 H), 6.62
J=7.3 H, 1 H, 6.43 (bs, 1 H, 574 (t, J=7.6 Hz, 1 H), 4.42 (dd,
4 szmmsadzle), 4.32 (dd, J =6.4 Hz, 14.8 Hz, 1 HPCTEGBB04ES; 3 H),

.70 (m 3 H), 1.85-1.75 (m 1 20 H. M5 nn/z 514 (MrH)+. 25 EXAVPLE

”r—r

NN ST
N

-[(2S, 4R) - 1- benzoyl - 4- hydr oxypyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydr oxy
| - met hyl - 6- oxo-1, 6-di hydropyri m di ne- 4- car boxam de - 104 WO 03/035077
PCT/ GB02/ 04753 0 Me,NCH Y F HOB,,. NN NOO Step 1: Methyl

(2S, 4R) - 1Tn@hzlamme4¢2(dﬂe)nhlycwwu4re§ﬂ) AicNa (16 eqaland CH;CHO (1 eq)

[
gnzoy' Oxy)gére%ﬁgd'{o a@nﬁm‘anéhcﬁso%tmﬁddfqpé/éﬂua& gidascdottanPmskepte e M, N
[ .

2-

8

2-[(2S, 4R) - 1oagion Wag %HYEB@W: gﬁ%mpeaatwéﬁrzyhe%yﬂawlepmﬂ‘iuﬁt was obtained as
%'I]b 5- (benzolstéﬁiﬂ&oaleefﬁea&h&tlby@r - ﬁﬂvgﬁ%ﬂl—ﬂﬂ{pﬁﬁdaﬁbﬂ(@mh , 4raenipoky | atle

obt ai ne Q e ydroxyproline using chemstry simlar to
t hose se%fo&ﬁgbyﬁg@% %@éji&) 2; the stereochem stry of products of
Steps 1 to BHNMER&EMSID déhthAQBOOMHz)&’) Ag0rgter 5.9Hz, Wd), 34 {oV/ w02 n ‘
di chl or omet hane, 19 Pfs M 7 =10} oWt Yoy £ £ 1 1), 284 849026.18F,, 3TH), The

m xt ure vvassir oomte ‘tur e ol vent

evapor at ed i $h.0¢-8c8%(m, o), 3e55-248 et ) sE30-deld (h 4'pI§Ur ﬂd?l7r(é,3 Hérlz%h @ 7=

anhydri de (27qg}iz added. The m xture was stirred at roomtenperature
for 5 hours..  Pyrs d| nﬁ\’lf‘qﬁ? evaporated in vacuo and the residue dissolved in
Et OAc wak) walhe (T vz 494 (1M, saturated aqueous NaHCO3 and brine, dried

on Na2SO4, filtered and 15 evaporated in vacuo to give the title product as

a yellow solid. EXAMPLE 7B
Step 1: N-(4-fluorobenzyl)-5-hydroxy-2-[4-(isopropylsulfonyl)-1-

methylpiperazin-2-yl]-1-methyl-6-oxo-1,6-dihydropyrimidine-4-

15 carboxamide

s ules

4-fluorobenzyl 2-(1,2-dimethylpiperazin-2-yl) -5-hydroxy- 1-methyl -6-0xo0- 1,6-

20  dihydropyrimidine-4-carboxylate , obtained during the preparation of the compound
in example 7 step 4, was dissolved in THE/NaOH 2N (1:1) followed by the addition
of iPrSO,Cl (4 eq). After being stirred at room temperature overnight, further addition
of iPrSO,Cl (2.4 eq) and NaOH 2N (2.4 eq) were made to complete the reaction.
After 3 hours NaOH 2N (10 eq) was added and the reaction mixture was stirred for 10

25 minutes at room temperature. The title product was isolated by preparative HPLC
(Column C18, gradient of CH;CN/H,0O + 0.01 %TFA).

' NMR (DMSOds + TFA, 300K, 300MHz) § 9.48 (bt, J = 6.5 Hz,1H), 7.39-7.35 (m,
2H), 7.7.22-7.12 (m,, 2H), 4.96 (d, J = 8.4 Hz, 1H), 4.57 (d, ] = 6.3 Hz, 2H), 4.23 (d, J
= 14.4 Hz, 1H), 3.96 (d, J = 10.8 Hz, 1H), 3.76 (d, J = 10.2 Hz, 1H), 3.53 (s, 3H),

30  3.50-3.35 (m, 3H), 3.23-3.15 (m, 1H), 2.87 (s, 3H), 1.25 (d, J = 6.9 Hz, 6H).
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(DVMBO-d6, 400 MHz, 330 K) 6 8.07 (d, J=7.6 Hz, 2 H), 7.77 (t, J=7.3

, 1.62 (t, J=7.74 Hz, 2 H), 7.52-7.49 (m 5H, 7.33-7.30 (m 5 H,

t,woobfp3s074. 53 (d, J= 12.1 Hz, 1 H), 4.44 (d, J=12pr0THR02041p, 4.36

H, 3.87-3.84 (m 1 -105 WD 03/035077 PCT/ GB02/ 04753 H), 3.76 (s,
, 3.73 (s, 3 H, 3.57 (d, J=11.2 Hz, 1 H 2.70 (t, J=12.2 Hz, 1 H),

.31-2.28 (m 1 M Step 2:

[ (2S, 4R) - 1- benzoyl - 4- (benzyl oxy) pyrrolidin-2-yl]-N-(4 5

uor obenzyl ) - 5- hydr oxy-| - met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- carboxamn de
Me, N NN FMS:HnBa@&2 (MAHRN 5 O The corrpound of Step 1 was dissolved in

nmet hanol and 4 fl uorobenzylam ne (5 eq.) was added. The m xture was

refl uxed overnight. After 10 cooling, the reaction mxture was filtered

and washed with ethyl ether to obtai IEXA;MPL igle product as a white solid.

iy RS R I R LI

J= 8z, 15 H) dihydobifie dabéxfinide. 3 e, 1 H), 4.56-4.38 (m 2 1), 4.26
(bs, 1H) .25 (d, J=11.4 Hz, 152H)368(s 3 H, 3.52(d, J=11.2 Hz, 1
H), 2.66-2. 63(m 1H) 226220(n®1H) M5 nmlz 557 (M+H)+. Step 3:
2-[(2S, 4R) - 1- benzoyl - 4- hydr oxy r ol yI] N- 4-f lwor obenzyl) - 5-

hydr oxy- 1- met hyl - 6- oxo- 1, 6-di h af bgxam de 20 The title
conpound of Step 2 was dissol ved i [[C (10% wei ght) was
added. The mi xture was stirr N yospber e overnight. Pd/ C was
filtered, AcOH evaporated i and the resulting title conpound was
washed with nmethanol. 1H N 6, 48b MHz) S 12.1 (s, 1 H), 9 (bt, 1
Hy, 7.51-7.47 (m 3H) 7.41- 25 3(m 4H)711(t J=8.8 Hz, 2 H),

5.27 (t, J= 8 Hz, 5.08 (d. J=3 1 H, 106 WO 03/ 035077
PCT/ GB02/ 04753 Methyl 5+( enzoyloxy) l—methyl 6-0Xo0- 2—p1per1d1n -2-yl-1,6-

dihydropyrimidine-4-carboxylate (prepared from 1-(benzyloxycarbonyl)piperidine-2-

MR
|_|)
(b
1

carboxylic acid by procedures similar to those set forth in Examples 1 or 2 in
10  combination with a deprotection step) was suspended in THF and treated with 3 eq. of
triethylamine and 3 eq. of methyl iodide at 40 °C. After stirring for 5 h, THF was
evaporated and residue poured into EtOAc and washed with brine. Organic phase was
dried (Na,SO,), filtered and concentrated under reduced pressure. The oily residue
was taken into EtOAc and treated with 3 eq. of 4-fluorobenzylamine at 90 °C for 0.5
15  h. The title product was isolated as its trifluoroacetic salt by preparative RP-HPLC
(C18, 5 uM, acetonitrile/water containing 0.1% TFA as eluant).
'H NMR (DMSO-dg, 400 MHz) § 12.28 (bs, 1 H), 9.50 (bt, 1 H), 9.31 (bs, 1 H), 7.37
(dd, J=5.6 Hz, 8.4 Hz, 2 H), 7.18 (t, J = 8.8 Hz, 2 H), 4.8-4.6 (m, 1 H), 4.57 (d, J =
6.4 Hz, 2 H), 3.70-3.60 (m, 1 H), 3.50 (s, 3 H), 3.4-3.3 (m, 1 H), 2.78 (bs, 3 H), 2.4-
20 2.3 (m,1H),1.92-1.46 (m, 5 H).
MS m/z 375 M+H)".

EXAMPLE 9

2-(1-Acetylpyrrolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
25  dihydropyrimidine-4-carboxamide
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4.63 (dd, J=14.8 Hz, 7.3 Hz, 1 H), 4.43-4.39 (m 2 H), 4.20 (d, J= 7.4 Hz,
1 H, 3.67 (s, 3 H, 241236(m 1H, 2.2-2.1 (m 1 H. M5 mz 467
(MHH) +. 5wBXi8lBi0E7 13 N4- (4-fl uorobenzyl ) - 5- hydr oxy- | PCT/GB02/04753

- met hyl - 6- oxo- N2- (pyri di n-2-yl met hyl )-1, 6-

di hydr opyri m di ne- 2, 4-di carboxamde O CHH NN ;1% F NIj~ O O 2-Ethyl
4-met hyl 5-[(2, 2-di rret hyl pr opanoyl ) oxy] - 1- et hyl - 6- oxo- 1, 6- 10

di hydr opyri m di ne- 2, 4-di carboxyl ate (rmade by protection and al kyl ati on of
the starting material of Exanple 4, Step 1 using procedures simlar to
those set forth in Exanples 1 or 2) s dissolved in DWVF,

4-fluorobenzyl amne (3.1 eq.) was added @rd the ;i xture was stirred at 90
C overnight. After concentration oNth sol Ment,, g residue was taken
into Et OAc, washed with 1 N HCl, diiedllovernNa2s and 15 evaporated to
obtain crude N-(4-fluorobenzyl)-2-etihoxygdr boryl -™<"net hyl - 5- hydr oxy-

6- oxo- 1, 6-di hydr opyri m di ne- 4- caf boxam d To this crude product was added
2- picolylamne (8 eq.), and the tion"was stirred at 90 C overni ght.
The title product was obtained its trifluoroacetic salt by preparatlve
RP-HPLC purification (C 18 gr aMleent of CH3CN H20 + 0.01% TFA). 20 'H NMR
(DVBO-d6, 300K, 400 MHz) S 12.70 (bs, 1 H, 9.75-9.65 (m 2 H), 8.56 (d, J
= 4.4 Hz, 1 Idep it 90- 7.NM6h{IN-(bknbylo 41%@@11607{0&9}'1{’@1&&—2 -1,6£- 40- 7. 35
(m 3 H), 7.19Zt, _d% Hﬁ%yﬁgc&(y 2Hy,)1454(d J =
6.0 Hz, 2 H), 3.67 (s dé‘ly qpyrimygingAcagh Y%ﬁm+ 25 "EXAVPLE 14 5

[ 2- (4- benzoyl pi perazin-1-yl)ethyl] -N(4-{|uorobenzyl)-5-hydroxy- |

- nmet hyl - 6- oxo- 1, 6-di hydropyri m di ne-4-caf boxam de -107 WO 03/ 035077

PCT/ GB02/ 04753 O Me OBz

OMe

5 Methyl-5-(benzoyloxy)-2-[1-(tert-butoxycarbonyl)pyrrolidin-2-yl]-6-
hydroxypyrimidine -4-carboxylate was treated with TFA:CH,Cl; (3:7) at 0 °C. The
solution was warmed to room temperature and the progress of the reaction was
monitored by MS analysis. After 1h the reaction was complete and the solvent was
removed under reduced pressure using a rotatory evaporator. The title product was

10  precipitated with Et;O and collected by filtration.
"H-NMR (CDCls, 400 MHz) § 8.17 (d, J = 7.4 Hz, 2 H), 7.67 (t, J = 7.6 Hz, 1 H),
7.52 (t,J=7.6 Hz, 2 H), 5.45 (dd, /= 17.6, 6.7 Hz, 1 H), 3.82 (s, 3 H), 3.66 (s, 3 H),
3.61 (t, J=7.0 Hz, 2 H), 2.78-2.69 (m, 1 H), 2.40-2.00 (m, 3 H).

MS m/z 358 (M+H)".
i5
Step 2: 2-(1-Acetylpyrrolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-

0x0-1,6-dihydropyrimidine-4-carboxamide
To a stirred solution of the product of Step 1 (1.0 eq.) in CHCl;,
triethylamine (3.0 eq.) was added followed by the addition of acetyl chloride (1.5 eq.).
20  The reaction was stirred at room temperature until the starting material was consumed
as determined by MS analysis. The reaction mixture was concentrated and the crude

product was used directly in the subsequent step without further purification.
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M~NOHF H N NNPh N _) O OStep 1:
2- (2, 2-di met hoxyet hyl )-N-(4-fl uorobenzyl)-5-hydroxy-I|-net hyl - 6- oxo-
1, 6- di hyowopgnsserdi ne- 4- car boxam de O Me, 0 Me\N OH F H peF/dBokloMs3 O N 5
Met hyl 2-(2, 2-di net hoxyet hyl ) - 5- benzoyl oxy-1 - met hyl - 6- oxo- 1, 6-
di hydr opyri m di ne-4-carboxylate (1.0 eq.) (prepared from
3, 3-di net hoxypropionitrile by procedure simlar to those set forth in
Exanples 1 or 2) in dry MeOH was treated wth 4-fluorobenzyl amne (2.5
eq.) at reflux for 2 hours. Solvent was renoved in vacuo and residue
triturated wAtdolEROfte obdaprdutidremn abevepid dbree) in NMP whsNRtedDNBCHd6, 300K,
400 MHz) 8: . N Al 7, : ; = 2H) ,
5.04 (bl 5. iryoogPlvigtho 25-%3%*1%;?‘%%5%%0‘ Lo it R e
3.01 (d, J =copsgmad as defprmiged by NS anpdsis. Nihgifitle pgmgpang was obtained by RP-
N-(4-f 1 uor oberpz Y] purfirdan e @y dlntiks With wite@4ad dcdteni@re ebitiiininglo. 6%
di hydropﬁi m di ne- 4- car bgﬁ%mg(g -108 %1/\0 03/ 085 PCT/ GB02/ 04753 0 Me, N
OH ~OHC, N N irilyeroapgiic acidiasa 44 LR, oh rojaracts py “With a mxture HCL
AN/ THF for 1'HINMR @DMED-, 400 daHE LS 12k1 ¢y, & Dy &d9 i(1) JvG.L Hy, 8r8d), 80dte
extracted in dpi V. n d R/ he 5t | e
oo 2 é%,%ﬁgw%ég@ has$%739%; GUe 8t 3589559 (8, Ves oS 2t

0.2 H), 5.02 (dd, J=8.0, 3.2 Hz, 0.8 H), 4.60-4.47 (m, 2 H), 3.95-3.85 (m, 0.8 H),

3.80-3.70 (m, 0.2 H), 3.59-3.57 (m, 0.8 H), 3.55 (s, 2.4 H), 3.52 (s, 0.6 H), 3.43-3.37

10  (m, 0.2 H), 2.40-1.7 (m, 4 H), 2.5 (s, 2.4 H), 1.75 (s, 0.8 H).

MS m/z 389 (M+H)".

EXAMPLE 10
2-(1-benzoyl-2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
15  oxo-1,6-dihydropyrimidine-4-carboxamide

O

Me._ OH F
L QY
N
SN
N 0
O

Step 1: Methyl 2-(2,3-dihydro-1H-indol-2-yl)-1-methyl-5-benzoyloxy-6-oxo-
1,6-dihydropyrimidine-4-carboxylate
O
Me. OCOPh
L
X OMe
N
NH 9)
20 Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0x0-1,6-

dihydropyrimidi-2-yljindoline-1-carboxylate was dissolved in EtOAc and
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5 inmediately reacted in the follow ng reductive amnation. M nmlz 320 (M
+ H+. Step 3:

2- [ 2- (4- bepasysrper azi n-1-yl )et hyl ] - N- (4-fl uor obenzyl) - 5PoYarRIZP4153

met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de 10 The product of Step 2
was di ssolved in MeOH and treated with sodium acetate (1.6 eq.),

1- benzoyl pi perazine (2 eq.), and sodi um cyanoborohydride (1.43 eqg.). The

m xture was left stirring at roomtenperature for | hour. The reaction

m xture was concentrated and the title conmpound was obtai ned by RP-HPLC
puri fi cati onhyddgnatetat atmpspharie metsare em% Edi@avarnighe Brearadatity 0.1 %
TFA). 15 1H %&@g@@a}&% ot ptich AN oriopl0, 431 (br s, 111), 8.38 (t,
J = 5.7 Hz, : = 7.7 Hz, 2H), 7.41
(d, J =7.4 Hz, 7.28 (2H, overl apped by CHClB) 707 (t, J 85Hz
2H), 4.97 (d Ste 2— 14 FMetl'éﬂ")Z 14)eﬁ§o>(1dz,3 dﬂ1 &r051I?-11|ri¥0122 - -b‘bnﬂ(%ld)@ 1J =
Hz,1|—|)§ ,J-ll1 llél ?c’ir é% 347
(t. 3 =126 H, 1H), Beipyl-pgxoslogiydiopysigiiding rT‘)(aﬁ’?o e 3. 15-3. 14 20 (m
1H. M5 : mMz 494 (M+ H)+. EXAMPLE 15 N- (4-fluorobenzyl)-5-hydroxy- |

- (2- hydr oxy- 3- nor phol i n-4-yl propyl ) - 6- oxo-
di hydr opyri m di ne- 4- car boxam de - 10£Mey\ﬁ
F HQI OHI N N Step 1. Methyl
1-allyl-5-[(2, 2-di et hyl pr opangy , 6. OMe
di hydr opyri m di ne- 4- car boxyl at§
5-1(2, 2-di net hyl propanoyl ) oxy]
di hydr opyri m di ne- 4- car boxyl at e
THF, then

@PHPCT/ GB02/ 04753 O NN OH

yordxy-1, 6- O
see la)l e 4, Step 3) was dissolved in

THF was added to the crude product of Step 1, followed by pyridine (2
eq.) and PhCOCI (1 eq.). After being stirred at room temperature overnight, the
reaction mixture was evaporated to give the crude title product.

10
Step 3: 2-(1-benzoyl-2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide

The crude product of Step 2 was dissolved in MeOH and 4-
fluorobenzylamine (3.5 eq.) added. The solution was stirred at 60 °C over night. The

15 title product was obtained by preparative RP-HPLC (C18, gradient of CHsCN/HO +
0.01 %TFA).
"H NMR (DMSO-dg+ TFA, 340 K, 400 MHz) § 7.75-7.80 (m, 1 H), 7.45-6.97 (m, 13
H), 5.77 (dd, J = 10, 3.6 Hz, 1 H), 4.35-4.50 (m, 2 H), 3.72 (dd, J = 16, 10 Hz, 1 H),
3.35 (s, 3 H), 3.16 (dd, /=16, 3.6 Hz, 1 H).

20  MS m/z 499 (M+H)".

EXAMPLE 11

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-2-[1-(pyridin-2-ylcarbonyl)-1,2,3,4-
tetrahydroquinolin-2-yl]-1,6-dihydropyrimidine-4-carboxamide
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allyl bromde (2 eq.) and Cs2CO3 (2 eq.) were added. The reaction m xture
was refluxed for 2h, then evaporated. The residue was diluted wth EtOAc,
washed wiwb 0308$0HCI , dried (Na2SO4) and the sol vent evaporaracBo2/0is3 pr oduct
was purified by 10 flash chromatography on silica gel eluting with a

gradi ent of petroleumether/EtOAc. 1H NMR (DVSO d6, 400 MHz, 300K) S 8.47
(s, 1H, 5.99-5.92 (m 1H), 5.25-5.14 (m 2H), 4.58 (d, J = 5.5 Hz, 2H)
3.82 (s, 3H), 1.28 (s, 9H). Step 2:

N- (4-fl uorobenzyl)-5-hydroxy-1-(2-hydroxy- 3-norpholin-4-ylpropyl)- 15

6- 0x0- 1, 6- di hydr opyri m di ne- 4- car boxafd de 2a. The conpound of Step 1 was
di ssol ved in dichl oroet hane and Mg‘rCP A wasqadded (5 ege). The reaction

i rial x“conpl etely consuned,
fromstep 2a was

ed. M5 (El+) mz 398 (M+tH) +. 2c.
‘ n DMF and 4- fluorobenzyl am ne
m x ure was stirred at 90 C for - 110 WO
conpound was obtained as its
trifluoroacetate salt by RP-HPLC pur1 ication (gradient of CH3CN H20 +
0.01% TFA). 1H NVR (DVMSO- d6 +TFA, MHz, 340K) S 9.27 (bt 1FD 7 94 (s,
1H), 7.40-7.36 (m 2H), 7.15- 7 11 (m ZFD 4.48 (d, J= :

5 343 30 (el 5 18 PG asﬁ%t%aiw%foagmoh'é%yﬁ@snwﬁﬁa?’ S?ap%? "

EXAMPLE 16 10 oxo0-1,6-dihydropyrimidine-4-carboxylate
2-[(2S,4S)-1-acetyl -4-fluoropyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydroxy-|
-met hyl - 6-oxo- 1, 6-di hydropyri m di ne-4-catboxamide O NOHF HN F NO

m xture was refluxed for 3h,
Crude material from step 2h-Wa
(3 eg.) was added. The reag
03/ 035077 PCT/ GB02/ 04753

Me OCOPh
]
X
N COOMe
NH
5 Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0x0-1,6-

dihydropyrimidi-2-yl]-1,2,3,4-tetrahydroquinoline-1-carboxylate (prepared from
tetrahydroquinoline-2-carboxylic acid (Robl et al, Tetrahedron Letters 1995, 36:
1593) by protection of the nitrogen and following procedures similar to those set forth
in Examples 1 or 2 in combination with a deprotection step) was dissolved in EtOAc

10  and hydrogenated at atmospheric pressure on 10% Pd/C at room temperature
overnight. The title product was obtained as the residue after filtration and
evaporation of the organic solvent.

Step 2: Methyl 5-benzoyloxy-1-methyl-6-0x0-2-[ 1-(pyridin-2-ylcarbonyl)-
15 1,2,3,4-tetrahydroquinolin-2-yl]-1,6-dihydropyrimidine-4-carboxylate
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"Ac Steal : 1-Benzyl-2-nethyl-(2S,4S)-4-fluoropyrrolidine-1,2-dicarboxyl ate
15 C02Me  F~ N ~Cbz 1-benzyl-2-nethyl (2S, 4R) 4- hydroxypyrrol idine-1,2

di car boxywetoa/033077 di chl or omet hane was added dropw se to aPSOIGRI2O#753
precooled to -78 C, of N,N 20 di ethylam nosulfur trifluoride (1.0 eq.) in
di chl oronet hane. The reaction was stirred while the tenperature was
allowed to increase to 25 C. The solvent was concentrated under vacuum and
the crude was purified by flash chromatography (eluent: petroleum ether:
EtOAc = 1:1) to give the title conpound. 1H NWR (CDC13, 300 MHz, 300 K) S
7.42-7.30 (m 5H), 5.35-5.10 (m 3H), 4.60 (d, 25 J=9.6 Hz, 05H) 4. 57
(d, J= 9.4Hz, 0.5H), 3.99-3.62 (m 2k, 379 cobpdH . 3. 68 (s, 1.5H),
2.62-2.29 (m 2H). Ms: mz 282 (MtH)+."N'1 03/ 035077 PCT/ GB02/ 04753
Ste p 2: (4S)-1-[(Benzyl oxy)carbonyl ] Iu ro L proline CO2H F~ tBz 5

1- Benzyl - 2- net hyl - (2S, 4S) - 4-f | uor© neCclo@ME car boxyl ate di ssol ved
in nethanol was treated with NaQ 2 ﬁq ) and the reaction m xture was
stirred at 50 C for 3 hours. tration of the solvent, HC IN
was added until pH=1l and the & yer was extracted three t| mes with
di chl oronet hane. The organic Ras hed with brine, dried over
Na2SO4 and filtered to give, after 10| congentration, title conmpound. 'HNWVR
(CDC13, 400 MHz, 300 K) S 7.45-7.30 ( , 5.33-5.18 (m 3H), 4.70-4.60
(bm 1H), 4.00-3.65 (m 2H), 2.85- 2 25 (m 2H). MsS: nlz 268 (I\/H—|)+ Step 3:

Benzyl - (28, 45)-2-am no%‘ﬁ‘é Pecs){]d){lle _oil Step Or OJO allsso \Jeldqh rc‘ilchkorgr%ga tr1ed;lne

picolinoyl chloride hydrochloride and a catalytic amount of DMAP were added. A

further addition of the reactants was made after two hours. After evaporation of the
5  solvent, the residue was diluted with EtOAc, the organic phase washed with water,
dried (Na,;SOy) and evaporated to afford the title product.

Step 3: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-2-[1-(pyridin-2-
ylcarbonyl)-1,2,3,4-tetrahydroquinolin-2-yl]-1,6-dihydropyrimidine-4-
10 carboxamide

The residue of Step 2 was dissolved in DMF and 4-fluorobenzylamine
(3 eq.) was added. The reaction mixture was stirred at 90°C for 1 h. The title
compound was purified by preparative HPLC and isolated as its trifluoroacetic salt
(C18, gradient of CH3CN/H,0 + 0.01% TFA).
15 'H-NMR (DMSO-dg¢ +TFA, 400 MHz, 340 K) 8 8.35 (d, J=4.2 Hz, 1 H), 7.81 (t, J =
74 Hz,1H),7.54 (bt, 1 H),7.49(d, J=7.7THz, 1 H),7.37 (dd, J=5.2Hz, 7.0 Hz, 1
H), 7.25-7.22 (m, 2 H), 7.17-7.09 (m, 3 H), 6.90 (t, J=7.3Hz, 1 H), 6.62 (t, J=7.3
Hz, 1 H), 6.43 (bs, 1 H), 5.74 (t, J=7.6 Hz, 1 H), 4.42 (dd, J=6.4 Hz, 14.8 Hz,1H),
4.32 (dd, J =6.4 Hz, 14.8 Hz, 1 H), 3.65 (s, 3 H), 2.80-2.70 (m, 3 H), 1.85-1.75 (m, 1
20 H).
MS m/z 514 (M+H)".

25 EXAMPLE 12
2-[(2S,4R)-1-benzoyl-4-hydroxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide

-104 -



CONH2 "CBz A stirred solution of

(4S)-1-[ (Benzyl oxy) carbonyl ]-4-fluoro-L-proline in di oxane was treated

wi th pyriwome/0$®77 eq.) and Boc20 (1.3 eq.), then amoni urChiGBIRl0OIat €
(1.26 20 eq.) was added and the m xture was stirred at roomtenperature
for 15 hours. Dioxane was concentrated and the residue was taken up in
ethyl acetate, washed with 1 N HCO and brine, dried over Na2SO4 to gi ve,
after filtration and concentration, title conpound. 1H NMR (DMSO d6, 400
MHz, 340-K) S 7.40-7.28 (m 5H), 5.25 JH F=53.6 Hz, J 25 = 4.5 Hz,
1H), 5.13-5.06 (m 2H), 4.28 (d, J= 9. 1H), 380363(m 2H), 2.45-
2.21 (m 211). Ms: mz 267 (M-H) Me< 03/035 T/ GB02/ 04753 Step
4: Benzyl - (2S, 4S) - 2-cyano-4-fl uoroperoll i nenl - c4rboxyl ate CN F-'-CYN
\CBz Benzyl -(2S, 4S)-2-am nocar bonyl A4- f llyor gryrra ne-1|-carboxylate in 5
di chl or onet hane was treat ellCat. wi t N Et : s i
anhydri de was added dropw se. reacti ompym xture was stirred at 0 C for
0.5 hour and 10 m nutes at room vpeWat ure. Then, it was diluted with

di chl oronet hane, washed with HO 1N/and brine, dried over Na2SO4 and
filtered to give, after concentratFonr, title conmpound. 10 1H NVR ( DMSO d6,
400 MHz, 340 K) 8 7.42-7.30 (m .40 (dbt, JH F= 52.3 Hz, 1H), 5.20
(d, J=12.7 Hz, 1H), 5.16 (d, J= Hz, 1H) 4.94 (d, J= 8.4Hz, 114),
3.68- 3.56 (m 2H), 2.63-2.41(m 2H) MS : nlz 249 (M+H)+. 15 Step 5:

Benzy! - (25, 4.l am nalelindr O3ss R e il codal1bQHBREIRL LIS

1- car boxyl at
Benzyl - ( 2S, 4S) - 2- cyano(heﬁzpml@ﬁmbm%hyltﬁ oro- L Sl yslsamprimidingi 4 saberxsdate n
absol ut e

O
Me_ OBz
|
x> O
BnOs.. N ~
N 0 @)
5 Methyl 2-[(2S,4R)-1-tert-butyloxycarbonyl-4-(benzyloxy)pyrrolidin-2-

ylJ-5-(benzoyloxy)-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate [obtained
from N-Boc-O-benzyl-L-hydroxyproline using chemistry similar to those set forth in
Examples 1 or 2; the stereochemistry of products of Steps 1 to 3 is based on that of
starting material] was dissolved in dichloromethane (0.03 M), followed by addition of
10 an excess of TFA. The mixture was stirred at room temperature for 1 hour. The
solvent was evaporated in vacuo. To the residue dissolved in pyridine, benzoic
anhydride (2 eq.) was added. The mixture was stirred at room temperature for 5 hours.
Pyridine was evaporated in vacuo and the residue dissolved in EtOAc was washed
with HCl (1M), saturated aqueous NaHCO; and brine, dried on NaySOy, filtered and
15 evaporated in vacuo to give the title product as a yellow solid.
"H NMR (DMSO-ds, 400 MHz, 330 K) & 8.07 (d, J= 7.6 Hz, 2 H), 7.77 (t, J=7.3 Hz,
H), 7.62 (t, J=7.74 Hz, 2 H), 7.52-7.49 (m, 5 H), 7.33-7.30 (m, 5 H), 5.47 (bt, 1 H),
4.53 (d, J=12.1 Hz, 1 H), 4.44 (d, J=12.0 Hz, 1 H), 4.36 (bs, 1 H), 3.87-3.84 (i, 1
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20 ethanol was treated with triethyl amne (1.5eq.) and hydroxyl am ne
hydrochloride (1.3 eq.). The reaction mxture was stirred at 50 C for 3
hours anawOhem3lohe sol vent was renoved under reduced prePCSHrGRO2/0¥E3r esi due
was partitioned between water and dichl oromethane and the aqueous | ayer
was extracted with dichloronethane three 25 tines. The organi ¢ phase was
dried over Na2SO4 and filtered. The solid obtained by concentration was
then recrystallized fromMOH to give title conmpound. -113 WO 03/035077
PCT/ GB02/ 04753 1H NMR (DVMSO-d6, 400 MHz, 300 K) S 9.10 (bs 1111 7.40-7.25
(m 5H), 5.3%),5.768s, X, BH (s, SHB.5h(d Irf 12423 )R 7Q £, 9=12 piFz, | H)
3.72-3.56 ( ?%%%(H% %@ 2.20 (m 2H. Ms: mz 282 (MtH)+. 5 Step 6:
D net hyl - 2-{ am no- (1 4S) - 1- [(benzyl oxy) car bonyl ] - 4-
quoropyrrolldln 2-yl }nmethylidene)am no] oxy }but-2-enedioate N, O CO2Me
g F N:'Q( ggz 2CE(N t Bz ﬁgS élR) 1-benzoyl-4- (benzyloxy)p)f/rlrohdln -2-yl]-N-(4- o |
enzy am n ro ne uor.o car boxy
ate in 20 chloroform g]géglxrﬂlﬁrp iﬂ‘%ﬁd}ﬂl% ’yld(eﬂ%"{yd’r((g))é},ggﬁrl g‘)%ﬁ ate for
3 hours at 60 C. The cirlooxafmden was t hen concentrated to give the title
compound as a 8:2 m xture of isonmers. 1H NVR (DVMBO d6, 400 MHz, 300 K) S
7.45-7.25 (m 511), 6.51 (bs, 1.6 H), 6.14 (bs, 0.4 H), 5.64 (s, 0.811),
5.61 (s, 0.2 H), 530(dt JH F é39HZO]_T46 14, 15 5.15-5.04
(m 2H), 4.51 (t, J=8.8 Hz, O. 8F§w ANAA DL 785-3.48 (m 8H),
2.67- 2.23 (m 2H). M : m z 424 (M+H) +. pﬁ?:
Met hyl - 2- {( 2S, 4S) - 1- [(bené_y]bg)x ony|
5, 6-di hydr oxypyri m di ne- 4- carb xyl&kt e

rolidin-2-yl}-
N OH Owe

The compound of Step 1 was dissolved in methanol and 4-
fluorobenzylamine (5 eq.) was added. The mixture was refluxed overnight. After
10 cooling, the reaction mixture was filtered and washed with ethyl ether to obtain the
title product as a white solid.
'HNMR (DMSO-dg, 400 MHz, 300 K) 8 12.15 (s, 1 H), 9.00 (br t, 1H), 7.48 (d,
J=7.6 Hz, 2 H) 7.41-7.20 (m, 10 H), 7.12 (t, J= 8.8 Hz, 2H), 5.27 (t, J= 8Hz, 1 H),
4.63 (dd, J= 14.9, 7.3 Hz, 1 H), 4.56-4.38 (m, 2 H), 4.26 (bs, 1 H) 4.25 (d, J=11.4 Hz,
15 2H)3.68 (s, 3 H), 3.52 (d, J= 11.2 Hz, 1 H), 2.66-2.63 (m, 1 H), 2.26-2.20 (m, 1 H).
MS m/z 557 (M+H)".

Step 3: 2-[(25,4R)-1-benzoyl-4-hydroxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide
20 The title compound of Step 2 was dissolved in AcOH and 10% Pd/C

(10% weight) was added. The mixture was stirred under Hy at atmosphere overnight.

Pd/C was filtered, AcOH evaporated in vacuo, and the resulting title compound was

washed with methanol.

' NMR (DMSO-dg, 400 MHz) & 12.1 (s, 1 H), 9 (bt, 1 H), 7.51-7.47 (m, 3 H), 7.41-
25  7.33(m, 4 H)7.11 (t, J= 8.8 Hz, 2 H), 5.27 (t, J= 8 Hz, 1 H), 5.08 (d, /=3.2 Hz, 1 H),
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FNN\ CBz Dnethyl-2-1 [(am no-{

(2S,4S)-1-[ (benzyl oxy) car bonyl ] -4-fl uoropyrrolidin-2-

yl } met hyl woan@)sam no] oxy} but - 2- enedi oat e was refl uxed for PETIGBIR®4758

ort ho-xylene. - 114 WD 03/035077 PCT/ GB02/ 04753 The reaction m xture was
then cool ed down to roomtenperature and petrol eum ether was added. A

| ight brown solid precipitated to give after filtration title conpound,

that was not purified furthernore, but used as such in the foll ow ng

reaction. 5 Step 8: Met benzoyl oxy) - 2-

h
(2S, 49) - 1- [(ﬁéﬁﬂd@%}%ﬁzﬁrﬁ/ 14H)f4|%469;@ins 8itDa# A0 £d.yJ= 7.4 Hz, 1 H), 3.67
}-6- hydroxypgsrBmdgq@-ﬁg@@ﬁb@{ylz@g 1@, 1p©Bz N Ove F NO ,CBz
Met hyl -2-{ (2% 1{4 Zy| oxy)carbonyl] 4-fluoropyrrolidin-2-yl }-5,6 10
di hydr oxypyr M% dvaé0% é oxylate in pyridine was treated with benzoic
anhydride (1.3 eq.) and the reaction mxture was stirred at room
tenperature overnight. Pyridine was ﬁ%ﬁ@#ﬁiﬁed and the residue was taken
up in ethyl acetate and washed with d brine. The organi c phase
was dried ovA¥-(RsEbeanyl)-5ilydemngdl -methyl-6@xodf4-gryrdome emetay)-drb-a cr ude
that was pur C phy , (eluent: 15 petrol eum ether:
ethyl acet at gf_ly%q’?w?ﬁdlﬁégél ?Ftpﬂag%%ound | H NMR (DVBO d6, 400 MHz, 300
K) b 13.50 (bs, 1H), 8.09 (d, J=7.7Hz, &), 7.80 (t, J= 7.35 Hz, 1H) 7. 64
(t, J=7.8 Hz, 2H), 7.45-7.15 (m 5H) 5836 (dbt, JH F=54 Hz, 1H) 5.14 (m
2H),5.02-4.93 (m 1H), 3. <398 (s, F80-2.36 (m 2H).
20 M5: nfz 496 (MtH)}. S H
Met hyl - 5- (benzoyl oxy) - 2-
fluoropyrrolidin-2-yl } -1 nhethyl-64o0xo-
carboxylate . - 115

Nca - 4-
i hydropyri m di ne-4-

2-Ethyl 4-methyl 5-[(2,2-dimethylpropanoyl)oxy]-1-methyl-6-0x0-1,6-

10  dihydropyrimidine-2,4-dicarboxylate (made by protection and alkylation of the
starting material of Example 4, Step 1 using procedures similar to those set forth in
Examples 1 or 2) was dissolved in DMF, 4-fluorobenzylamine (3.1 eq.) was added
and the mixture was stirred at 90 °C overnight. After concentration of the solvent, the
residue was taken into EtOAc, washed with 1 N HC], dried over Na,SO, and

15 evaporated to obtain crude N-(4-fluorobenzyl)-2-ethoxycarbonyl-1-methyl-5-hydroxy-
6-0x0-1,6-dihydropyrimidine-4-carboxamide. To this crude product was added 2-
picolylémine (8 eq.), and the reaction was stirred at 90 °C overnight. The title product
was obtained as its trifluoroacetic salt by preparative RP-HPLC purification (C18
gradient of CH;CN/H,0 + 0.01% TFA).

20 'HNMR (DMSO-ds, 300K, 400 MHz) § 12.70 (bs, 1 H), 9.75-9.65 (m, 2 H), 8.56 (d,
J=4.4Hz, 1 H), 7.90-7.80 (m, 1 H), 7.44 (d, J = 8.0 Hz, 1 H), 7.40-7.35 (m, 3 H),
7.17 (t,J=9.2,2 H), 4.60 (d, J=6.0 Hz, 2 H), 4.54 (d, J = 6.0 Hz, 2 H), 3.67 (s, 3H).
MS m/z 412 (M+H)".

25 EXAMPLE 14

2-[2-(4-benzoylpiperazin-1-yl)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide
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WD 03/ 035077 PCT/ GB02/04753 0 OBz Ov F NN O \CBz

Met hyl - 5- (benzoyl oxy) - 2-{

(2S, 4S) - wWp(obessoyt oxy) car bonyl | - 4-fl uoropyrrolidi n-2-yl } PCT/GB02/04753

6- hydr oxypyri m di ne- 4- car boxyl ate, dissolved in dry di oxane, was added to a
suspension of lithiumhydride (1.2 eq.) in dry dioxane. The reaction

m xture was 5 stirred at 38 C for 45 mnutes and then cooled down to room
tenperature. Dinethyl sulfate (1.3 eq.) was added and the m xture was
heated to 58 C and stirred at this tenperature for 3 hours. The reaction
m xture was then cool ed down and gl acial Qacetic acid (0.2 eq.) was added,
foll owed by water and ethyl acetat eMeT\he quepys | ayer wag separated and
extracted with ethyl acetate; the orgaric pjrase ' i over 10 Na2SO4
and filtered to give, after concentratign, aat has purified by
flash chromatography (elueng’p olet'm eNhery aeetate from4:6 to
2:8) to give the titIePco undjas a 4.6:5.4,m xture of rotanmers by NVR
1H NWVR (DMBO-d6, 400 M—if' S 808 (d, J=7.5 Hz, 2H), 7.79 (t, J=7.3
Hz, 111), 7.63 (t, J=7.5 , 2H), 7.37-7.11 (m 511), 5.48-5.38 (m 2H),
5.20 (d, J=12.8 15 Hz, 0Y46H), 5.12 (d, J=11.8 Hz, 0.5411), 5.10 (d,
J=12.5 Hz, 0.54H), 4.92 (d, J=12.8 Hz, 0.4611), 4.00-3.75 (m 2H), 3.72 (s,
3H), 3.59 (sStep1611), 3«(B2-dimethdxyettiyl)-NA4Mudolmzyl)H-hy@ltdyy- MBiethyibzoxet 0
(MtH) +. 20 Step 10: . SNTETRSN .

Met hyl - 2-[ (28, 4S) - 1- ac HOyTIYreRyiispidine 4-carboxamige | 1 _5_ (penzoyl oxy) - 6-

hydr oxypyri m di ne- 4-car boxyl ate. - WO 03/ 035077 PCT/ GB02/ 04753 0 OBz

Ok ' I NO'Ac l\/EthyI-S-(benzZM%o
-Ty i di R-
H
N

(2S, 4S) - 1- [ (benzyl oxy) car borMB]\D
5 Methyl 2-(2,2-dimethoxyethyl)-5-benzoyloxy-1-methyl-6-0xo-1,6-
dihydropyrimidine-4-carboxylate (1.0 eq.) (prepared from 3,3-dimethoxypropionitrile

by procedure similar to those set forth in Examples 1 or 2) in dry MeOH was treated
with 4-fluorobenzyl amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in
vacuo and residue triturated with Et,O to obtain the title product.

10 'HNMR (DMSO-ds, 300K, 400 MHz) §: 9.80 (br s, 1H), 7.41-7.38 (m, 2H), 7.15 (t,J
= 8.7 Hz, 2H), 5.04 (br s, 1H), 4.47 (d, J = 6.2 Hz, 2H), 3.46 (s, 3H), 3.28 (s, 6H),
3.01 (d,J=5.5Hz, 2H).
MS: m/z 366 M-H)+

15 Step 2: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo0-2-(2-oxoethyl)-1,6-
dihydropyrimidine-4-carboxamide
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1- net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4-car boxyl ate, dissolved in ethyl
acetate was treated with Pd/C 10% (10% w) and acetic anhydride (1 eq.)
and submwOed/osseder 5 H2 at nosphere at room tenperature. PO#/GE920#756N

m xture was stirred at room tenperature for 18 hours and then the
suspension was filtered over celite to give the title conpound as a 7:3

m xture of rotaners by NVR 1H NMR (DVSO d6, 400 MHz, 300 K) S 8.07 (m
2H), 7.78 (m 1H), 7.62 (m 214), 5.75-5.26 (m 2H), 4.13-3.60 (m 2H)
3.72 (s, 3H), 3.59 (s, 3H), 2.79-2.36 (n%)ZFD, 10 2.03 (s, 2.1H), 1.87 (s,
0.9H. M5 : mz 418 (MrH)+. Step 11:
2-[(2S,4S)-1-acetyl -4-fluoropyrrol ipéen- 2
| -nmethyl-6-o0x0-1, 6-dihydropyrim dink-4-
Met hyl - 2-[ (2S, 4S5) - 1-acetyl - 4-f | gpyeopyriQl i
hydr oxypyri m di ne- 4- car boxyl ate was i sstl've
wth 4-F-benzylamne (3 eq.) in a sealed tule.
stirred at 65 C for 18 hours, then it was co0Ol gé
evaporated and the resi due 20 was washed with e et her several tines to
obtain a solid that was recrystallized .from et and washed again with
ethyl ether to give the title conpound as a 7.3:2/7 mxture of rotaners by
NVR. 1H NMR (DVBO-d6, 500 MHz, 300 K) b 12.01 (bsF 1H), 8.52 (t, J = 6.3
Hz, 0.7H), 8.34 (t, J =6.3 Hz, 0.3H), 7.34-7.29 (m 2H), 7.18-7.12 (m
2H), 5.39 (dbt, JH F=54h8 pr&mctaf StBp TH)as tizatet wWidi 3 mbttufeFIA1 DNHEHF fbr4. 4 Hz,

0.3 H, 5.38 ey . Q. -117 /0 P 02/ 04753
(ad, D=0 2" ahgiad0ic Offunigh e hemdrelfdn vacub il bl DO ned” 07
(s, 2.1H), 39v8NL80.0ndrpncentratsd Lo Sae the titlekgommund apa fopn( whichias 2. 00 (s,
(ZééHZl’R) o él?meteiﬁ%r%maag?iﬁ &Hgfgﬁﬁ%gfr Mkt BUG Gin- 2 yl }-N-(4
f1 uor obenzyl ﬁ\/[gel‘ﬂ/ér%g;fﬂd l"(IBF'Fet hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car box
amde ONOHYF NCOCNO

Step 3: 2-[2-(4-benzoylpiperazin-1-yl)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-1-

| 1 -O(4-fluorobenzyl)-5- hydroxy-
arbgx am de. 15

i n-2qyl]-5-(benzoyl oxy) - 6-

InMeOH (0.12 N) and treated
The reaction m xture was

down. The sol vent was

methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide

10 | The product of Step 2 was dissolved in MeOH and treated with
sodium acetate (1.6 eq.), 1—bénzoylpiperazine (2 eq.), and sodium cyanoborohydride
(1.43 eq.). The mixture was left stirring at room temperature for 1hour. The reaction
mixture was concentrated and the title compound was obtained by RP-HPLC
purification ( Cig, eluting with water and acetonitrile containing 0.1 % TFA).

15 'HNMR (CDCL:+TFA, 273 K, 600 MHz) &: 10.431 (br s, 1H), 8.38 (t,J = 5.7 Hz,
1H), 7.61 (t,J = 6.4 Hz, 1H), 7.52 (t, J = 7.7 Hz, 2H), 7.41 (d, J = 7.4 Hz, 2H), 7.28
(2H, overlapped by CHCls), 7.07 (t, J = 8.5 Hz, 2H), 4.97 (d, J = 14 Hz, 1H), 4.63 (d,
J=5.7Hz, 2H), 4.10 (d, J = 14 Hz, 1H), 3.93 (d, J = 11.9 Hz, 1H), 3.82-3.74 (m, 4H),
3.61 (s, 3H), 3.47 (t,J = 12.6 Hz, 1H), 3.41 (br s, 2H), 3.29-3-26 (m, 1H), 3.15-3.14

20 (m, 1H).
MS: m/z494 (M + H)+.

EXAMPLE 15

N-(4-fluorobenzyl)-5-hydroxy-1-(2-hydroxy-3-morpholin-4-ylpropyl)-6-oxo-1,6-
25  dihydropyrimidine-4-carboxamide
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O ON- 10 Step 1: (4R -1-[(Benzyl oxy)carbonyl]-4-nmethoxy-L-proline ~0 OH
N O Cbz Synthesized follow ng the 'procedure reported on Journal of

Medi ci nalwGhems®rTy 1988, 31, 875-885. 15 Step 2: PCT/GB02/04753
Benzyl - (2S, 4R) - 2- cyano- 4- met hoxypyrrol i di ne-1-carboxylate C --CN N Cbz
To compound (4R)-1-[ (Benzyl oxy) carbonyl ] - 4- nmet hoxy-L-proline dissolved in
20 di oxane, Boc anhydride (1.3 eq), NH4HCO3 (1.26 eqg.) and pyridine were
added. The mxture was stirred overnight at room tenperature. Di oxane was
renoved in vacuo -118 WD 03/035077 PCT/ GB02/04753 and the residue,

di ssolved in ethyl acetate, was washed th HO 1N, saturated aqueous

NaHCO3 and brine, dried ov SA._fillt erggHand copgentfFated in vacuo to
get the primary ami de. The ciNide “pr oddtt s dyssol “ed i n di chl or onet hane
and triethylamne (2.1 .) was p|ded§T m gt ur g wagl cool ed down to 0 C
and 5 trifluoroacetic anhydride (1.1 egN addeéd. >After 1 hour the

di chl oronet hane sol ution was dil ui ed and hed with HO 1N, saturated
aqueous NaHCO3 and brine, dried over Na2SO4, filtered and evaporated in
vacuo. The conmpound was purified by flash chromatography on silica gel

(el uent et hyBtepdet at e: Msgtyl dtadiyhd dihedirethppsapangyDoxy]-6-0506..6ri xt ure of

rotamers by NVR 10 1%@4%0@%@@@4{41@)@,(%%, 300 K) S 7.45-7.3 (m 5H),
5.20 (d, J=12 Hz, 0.4H),° 5.14 (s, 1.2H), 5.12 (d, J= 12 Hz, 0.411), 4.75

(t, J= 7 Hz, 0.4H), 4.64 (t, J=7.8 Hz, 6.6 (Q{H%Z(bs, 1H), 3.6-3.45 (m
oH), 3.21 (s, 3H), 2.45-2.40 (partiallyOunddf DMEO) (m 1H), 2.40-2.25 (m
1H). 15 Step 3: 0O

Benzyl - (2S, 4R) - 2- [ am no( hydr oxyi ®"no)Met | - 4nmet hoxypyrrolidi ne
-1-carboxylate -O \N OMe '

O

5 Methyl 5-[(2,2-dimethylpropanoyl)oxy]-6-hydroxy-1,6-
dihydropyrimidine-4-carboxylate (see Example 4, Step 3) was dissolved in THF, then
allyl bromide (2 eq.) and Cs;COs (2 eq.) were added. The reaction mixture was
refluxed for 2h, then evaporated. The residue was diluted with EtOAc, washed with
1N HCI, dried (Na,SO,) and the solvent evaporated. The product was purified by

10 flash chromatography on silica gel eluting with a gradient of petroleum ether/EtOAc.
"H-NMR (DMSO-dg, 400 MHz, 300K) § 8.47 (s, 1H), 5.99-5.92 (m, 1H), 5.25-5.14
(m, 2H), 4.58 (d, J = 5.5 Hz, 2H), 3.82 (s, 3H), 1.28 (s, 9H).

Step 2: N-(4-fluorobenzyl)-5-hydroxy-1-(2-hydroxy-3-morpholin-4-ylpropyl)-
15 | 6-0x0-1,6-dihydropyrimidine-4-carboxamide
2a.  The compound of Step 1 was dissolved in dichloroethane and
m-CPBA was added (5 eq.). The reaction mixture was refluxed until the starting
material was completely consumed, then evaporated. MS m/z 311 (M+H)".
2b.  Crude material from step 2a was dissolved in MeOH and
20  morpholine (6 eq.) was added. The reaction mixture was refluxed for 3h, then
evaporated. MS (EI+) m/z 398 (M+H)".
2c. Crude material from step 2b was dissolved in DMF and 4-
fluorobenzylamine (3 eq.) was added. The reaction mixture was stirred at 90 °C for
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N NOH Cbhz NH2 To

benzyl - (2S, 4R) - 2- cyano- 4- net hoxypyrrol i di ne-1-carboxyl ate, dissolved in

et hanol WO 0303%7M), hydroxyl am ne hydrochl oride (1.3 eq. pPCarGB02/04753
triethylamne (1.5 eq.) were added. The mi xture was stirred at 40C for 4
hours then at roomtenperature overnight. The m xture was concentrated in
vacuo and the residue dissolved in ethyl acetate washed with brine, dried
over Na2SO4, filtered and concentrated to give title conpound. 25 1H NWR
(DVBO-d6, 400 MHz, 300 K) 6 9.05 (bs, 1H), 7.45-7.25 g F%ﬁ)S 4 (bs,

2H), 5.10 (Bh. JElfle_’tBlel-@mpI)H)ld w83 OBtaingd ag it3 Gifigoroarefate spltdy RR-HPIC 7. 4 1z,

1H), 3.97 (b A9, 3H 2. 3- 2 03 2H) . -
15% WO 035 c@%‘tﬁ‘?%&ﬁ%ﬁ%ﬁggﬁs Step 4& Di_net hél " %) M% 1?8(31 10 7?6
(2S, 4R) - 1- [(%deja}vﬂ%@r%dﬂyﬁqaﬂﬁowﬁ)@ro? Ll Y94 (s, -

}ethyliden )m':l 0.1 9%yt 2@})6@@@(@&%41&&@1@2@4%@,@@@@ JON ' Cbz

iafﬁoi’?{‘éﬁy e, %0@5@%21#?3‘93% 8 Bromtl, S oyt et ettt Bee (11

eq.) was . The m xture was refluxed for 1 hour and left stirring at
40 C overni T gof ormwas renoved in vacuo and the crude product
purified bng$é@%QS7ﬁ$ﬂ%§tography on silica gel (eluent ethyl acetate:
petrol eum ether = 40: 60). Two 10 isoners were present in ratio 7:3. 111
NVR (DNBC)dG 400 MHz, 300 K) S 7.40sXAR#P1(EneS5H), 6.7-6.55 (2bs, 1.4 H),
6.35-6.2 (bs (s, 0.711), 11

0.711), 1@ 0g- (@S 4%1@1:253'1 45f116>20RYaf01181H11%*YaZN((% ﬂ?‘ﬂ;fﬁ)e %X%b§ A’Yg’@g‘é’rﬁ‘mﬂ]fb‘ﬂ“ 3.97
(bs, 1H), 3.§8xé3.6- &h%axbby rididlid-4-carboRarBiie) , 3. 62 (s, 0.911), 3.59 (s,
2.1H), 3.65-3.50 (m 3.22 (s, 319), 2.37-2.23 (n1 15 111), 2.10-1.95
(m 1H). Step 5: thhyl 5- (benzoyloxy - 2-

(2S, 4R) - 1- [ (benzyl oxy) car bonyl ] - 4~ g)ﬁlﬁrol
} - 6- hydr oxypyri m di ne-4-car boxyl ate 20 H

Stepl: 1-Benzyl-2-methyl-(2S,4S)-4-fluoropyrrolidine- 1,2-dicarboxylate
15 \
COzM e
F\O/
N AN
Cbz

1-benzyl-2-methyl(2S,4R) 4-hydroxypyrrolidine-1,2 dicarboxylate in
dichloromethane was added dropwise to a solution, precooled to —78 °C, of N,N-

20  diethylaminosulfur trifluoride (1.0 eq.) in dichloromethane. The reaction was stirred
while the temperature was allowed to increase to 25 °C. The solvent was concentrated
under vacuum and the crude was purified by flash chromatography (eluent: petroleum
ether: EtOAc = 1:1) to give the title compound.

'"H NMR (CDCl3, 300 MHz, 300 K) 6 7.42-7.30 (m, 5H), 5.35-5.10 (m, 3H), 4.65 (d,

25  J=9.6 Hz, 0.5H), 4.57 (d, J= 9.4Hz, 0.5H), 3.99-3.62 (m, 2H), 3.79 (s, 1.5H), 3.68 (s,
1.5H), 2.62-2.29 (m, 2H).

MS: m/z 282 (M+H)".
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NOBz ,0,, ON CNO '"Cbz Dnethyl-2-{ [(am no-{

(2S,4R) - 1-[ (benzyl oxy) car bonyl ] - 4- net hoxypyrrol i di n- 2-

yl } met hyl woan@}sam no] oxy} but - 2- enedi oat e were di ssol ved i RCTyGBmo478d t he
solution -120 WD 03/035077 PCT/ GB02/ 04753 stirred at 150C for 3 hours and
at room tenperature overnight. Xylene was concentrated in vacuo. To the
crude conpound, dissolved in pyridine, benzoic anhydride (1.3 eq.) was
added and the reaction mxture was stirred at room tenperature overnight.
The solution was concentrated in vacuo and the crude 5 dissolved in ethyl
acet at e wash&tepadit h 1 NHHIcl-[(Beazylowy)earberlbddbionabameliond  brine, dried on
Na2SO4, filtered and evaporated in vacuo. The crude product was purified
by flash chromatography on silica gel (eI uetogihyl acetate: petrol eum

ether = 10:90) and showed a 1:1 mrc rof aner s by NMR 1H NWR
(DVBO-d6, 400 MHz, 300 K) S 13.5 (s, 09(t J—70Hz 2H), 7.82- 10
7.75 (m 1H), 7.66-7.61(m 211), 7.40- ; Q? 712706(m 1H),
5.10 (s, 1H), 509(d J—125Hz 05H)98(d J—125Hz 0.5H), 4.66

(dd, J= 16.2 and 8.0 Hz, 1H), 4.10-4.00 (m 1H), 3.74 (s, 3H), 3.75-3.60
(m 2H, 3.28- I%@Zybi&bmetnylf@szsm flyopeiryriokiding- Lidisertomglje dissolyed in 2. 13- 2. 03

(m 1H). Ste henz

(25, 3R - 1-| ( QST o iR SHORIN St ns s spctipmizigre was stimed a

}b 1\ rrectl:) hyl - 6+ SORﬁ-fldxr 5h?il1)ﬂ§y@!ftélpydiﬂcﬂhtgatﬂﬁ of thee 1o Y@l EN vas Md@¥Bzunti@pH=1 N CN
z To nethy enzoyl oxy -

(2S, 4R) - 1- [ ( BBHHR wwl@dammrxéxa%{ fheseyiFpes with gichloraethane. The organic

2-yl'}-6- hydrgﬁ%{f@ A0 £ B8 wAmh GRmR O Y dedver %Irreg?ﬂteﬁﬂlt@ é‘??%'aﬁe LiH (1.4

eq.) was the reaction mxture s m nut es.
The t enpédat taom:evxlacatlorr,antlsedmpoulﬁl)c and di met hyl sul phate (1.3 eq.) was

dded d
added dropw sg\ il {EHANI00 IS 300 K) §7.45-7.30 (un, SH), 5.33-5.18 (m, 3H), 4.70-4.60
(bm, 1H), 4.00-3.65 (m, 2H), 2.85-2.25 (m, 2E).
MS: m/z 268 (M-+H)".

Step 3: Benzyl-(2S,45)-2-aminocarbonyl-4-fluoropyrrolidine-1-carboxylate
15
CONH,
F\O/
N AN
CBz

A stirred solution of (45)-1-[(Benzyloxy)carbonyl]-4-fluoro-L-proline in dioxane was

treated with pyridine (0.7 eq.) and Boc,O (1.3 eq.), then ammonium bicarbonate (1.26
20  eq.) was added and the mixture was stirred at room temperature for 15 hours.

Dioxane was concentrated and the residue was taken up in ethyl acetate, washed with

1 N HCI and brine, dried over Na,SO4 to give, after filtration and concentration, title

compound.

'HNMR (DMSO-dg, 400 MHz, 340 K) & 7.40-7.28 (m, 5H), 5.25 (dt, J.p= 53.6 Hz, J
25 =4.5 Hz, 1H), 5.13-5.06 (m, 2H), 4.28 (d, J= 9.6Hz, 1H), 3.80-3.63 (m, 2H), 2.45-

2.21 (m, 2H).

MS: m/z 267 (M+H)".
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the reaction m xture was cooled down to OC and HOJ 1 N was added to quench
the reaction. The reaction m xture was extracted with ethyl acetate and

t he or garwo opha®e7 25 washed with HC 1N, saturated aqueouPCRaHKDO8476d
brine, dried on Na2SO4, filtered and concentrated in vacuo. The desired
product was isolated by flash chromatography - 121 WD 03/035077

PCT/ (B02/ 04753 on silica gel (eluent ethyl acetate: petroleumether =
30:70) as a 1:1 mxture of rotaners by NVR 1H NVR (DVBO d6, 400 MHz, 300
Ky 8 8.08 (t, J=6.8, 2H), 7.82-7.75 (m 1H), 7.66-7.61 (m 2H), 7.38-7.22
(m 4H), 7.08tp.42 (m Beryyl-BSH8)3-cyang-mflupk)pyr®lid@e{ldcarbaxylate 13. 1 Hz,
0.5H), 5.07 (d, J=13.1 Hz, 0.5H), 5.06 , ON12.4 Hz, 0.5H), 4.84 (d, J=
12.4 Hz, 0.5H), 4.08-4.17 (m 1H), f“@/?ﬂ 3.75-3.55 (m 2H), 3.65
(s, 1.5H), 3.44 (s, 1.5H), 3.26 (s K. 62-2.52 (partially under DVSO)
(m 1H), 2.30-2.15 (m 1H. Ms: mz 522 (M@&Bz 10 Step 7:

Benzyl - (2S, 4R)-2-(4-{ [(4-fl uorobenzyl ) am no] car bonyl } - 5- hydr oxy-1 -

met hyl - 6- oxo-1, dlh dropyrim | ) - 4- net hox rrolidine- | -

car ngyl ate Bongyl€ep )Rra'%ﬁnoca@on@l ﬁ;ﬂéorqpy@g dlI’S'l%/%%boxylate 1n

met hyl - 5-4 beﬁéﬂ}erﬁlﬁwnage fwas treated at 0 °C with EtsN (2.1 eg .) and trifluoroacetic anhydride
(2S,4R) - 1- [ (benzyl oxy) car bonyl | - 4- met hoxypyr rol i di n-

2-yl } - 1- met hydas addndoirmp\&sdl hydr opyri m di ne-4- car boxyl at e, di ssol ved in
met hanol

stirred at rgﬁf’ ben am‘i‘qg"h@ ﬁ\}gﬁehmsc\%&rd&gg bR %act 3@653 %f’)ré’tgyi ﬁe\A?Zm due

triturated w eeattix\el TREN & wad @B/ Rith Hﬁ:hldréh@th@rﬁ@%ﬁﬁed&ﬁm@H@l GNdngt ur e of
rotaners by NVR 20 1H NVR ( DVBO- d6 + TFA, 400 MHz, 300 K) 8 14.0 (bs,

111), 8.92 (bring deied oxenBa,STp andifilterpd 1 give, after comgentrpgion, ¢itlg gompourd. 35 7. 25
m 4 2 4..95
5o (162713 PR, ORgs Gk 46p Hitus, oo 43 5 77423736 o) gy SaPRE g ST AL
0.4H), 4.98 (H), 5120 48 1E12. 7HAHN), 241624,4=43.1 Fu, D), 4.94 H2I= 8.4Hz, 1H), 3.68-
3.56 (m, 2H), 2.63-2.41(m, 2H).
MS: m/z 249 (M+H)*.

15 Step 5: Benzyl-(25,4S)-2-[amino(hydroxyimino)methyl]-4-fluoropyrrolidine-

1-carboxylate

Benzyl-(2S,45)-2-cyano-4-fluoropyrrolidine-1-carboxylate dissolved in absolute
20  ethanol was treated with triethyl amine (1.5eq.) and hydroxylamine hydrochloride
(1.3 eq.).
The reaction mixture was stirred at 50 °C for 3 hours and then the solvent was
removed under reduced pressure. The residue was partitioned between water and
dichloromethane and the aqueous layer was extracted with dichloromethane three
25 times. The organic phase was dried over Na;SO, and filtered. The solid obtained by

concentration was then recrystallized from MeOH to give title compound.
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4.06 (bm 0.4H), 4.06-4.02 (bm 0.6H), 3.87 (dd, J = 11.5 and 4.5Hz, 0.4H),
3.84 (dd, 25 J= 12 and 2. 7Hz, 0.6H), 3.65-3.55 (m 1H), 3.59 (s, 1.2H),
3.41 (s, WOBBI35037 25 (s, 3H), 2.45-2.40 (partially under PDVEB02/#m531H) ,
2.30-2.15 (m 1H. M5 : mz 511 (MrH)+ - 122 WD 03/035077 PCT/ GB02/ 04753
Step 8: N-(4-fluorobenzyl)-5-hydroxy-2-[(2S, 4R) - 4- et hoxypyrrolidin-2-yl]

1- met hyl - 6- oxo- 1, 6-di hydr opyri m di ne-4-carboxamde O NOHF On,, N5 C
NH Benzyl - (2S, 4R)-2-(4-{ [(4-fl uorobenzyl)am no] car bonyl

} - 5- hydr oxy- |1' met hyl - 6- oxo-

1, 6- di hydr opyHiNWM& MSOHJs, 400ryiHm B3P0 F)rdo?.ilAi(be 1) cad®a25 (at, SH)pS.3§H5skS0! ved

in methanol an 09 9 d T m xture tirred
under H2 10 éﬁggg%&e@éﬁ)o%'%@r%@rﬁﬁgr @%%jpé?gg (rﬁoﬁftns zt%\é\?gggﬁ i@n

m xture was Mﬂ;;trg,rzegzgml{ﬁpt hanol was renoved in vacuo to give title
conpound. 'H NVR (DVBO d6+TFA, 400 MHz, 300 K) S 12.58 (bs, 1H), 10.16 (bs,
1H, 9.74 (t, J= 6.3 Hz, 111), 8.90 (bs, 1H, 7.36 (dd, J = 8.5 and 5.7
Hz, 2H), 7,19 (t, J= 8.8 Hz, 2H), 5.01 (bs, 1H), 4.50-4.60 (m 2H), 4.19
(bs, 1H),53.8&pH:45 (mDimejhyl-3-{iuiro-{@A94S)16[ Gemslay3srionylldh) , 3.32 (s,
311), 2.74 (dd, J= 13. 9n@RepykoRdifiza-yiHikthyfidde) A1 biktd-enealfate M 2 377
(MH) + Step 90 2-{ . COMe . .

(2S,4R) - 1-[ (di met hyl am no) (oxo) acetyl ] - & oxfpyrrol i di n-2- vyl
}-N-(4-fluorobenzyl)-5-hydroxy-I|-nmethyl {6-o0xy-1,6 20

di hydr opyri m di ne- 4- car boxam dg. To NH, . CO.Me

N- (4-fl uorobenzyl) - 5- hydr oxy- 2- ) - 4- et hoxypyrrol idin-2-yl]-1-nethyl -
6- oxo-1, 6-di hydropyri m di ne-4-car mde, triethylamne (1 eq.) was
added. The reaction mixture was cool e®Bwn to 0C and net hyl

chl orooxoacetate (3 eq.) was 25 added. After 1 hour the reaction m xture

was concentr i L. di | @/ j@ T ) was
added The r e?gﬁ%ﬁagﬁ4§%_g_r[gn%§ C o%’%%nggﬁgﬁpﬁﬂhé}ﬁgﬁ%eﬂsﬁ?eé glg%rﬁ))ﬁ%g%%d was
i sol at ed1®y ERbffpm was teated with\BinethglacSylene ticyrbct Plate fod 2 BoW®a080 A35077

PCT/ GB02/ 047 sum . 19x50mm el uting with water and acetonitrile containin
0 1% trifl uoﬁ‘gaglé]p%orm was rt’flré.'n concentrgte\c,into give the title compound as a §:2 mixture of g

1somers.

'H NMR (DMSO-dg, 400 MHz, 300 K) & 7.45-7.25 (m, 5H), 6.51 (bs, 1.6 H), 6.14

(bs, 0.4 H), 5.64 (s, 0.8H), 5.61 (s, 0.2 H), 5.30 (dt, Jur= 53.9 Hz, J= 4.6 Hz, 1H),
15 5.15-5.04 (m, 2H), 4.51 (t, J=8.8 Hz, 0.8H), 4.44 (bt, 0.4H), 3.85-3.48 (m, 8H), 2.67-

2.23 (m, 2H).

MS: m/z 424 (M+H)".

Step 7: Methyl-2-{(2S,4S)-1-[(benzyloxy)carbonyl]-4-fluoropyrrolidin-2-y1 } -

5,6-dihydroxypyrimidine-4-carboxylate
20

Dimethyl-2-{[(amino-{(2S,4S)-1-[(benzyloxy)carbonyl]-4-fluoropyrrolidin-2-

yl}methylidene)amino]oxy }but-2-enedioate was refluxed for 6 hours in ortho-xylene.
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acid) as a 2:8 mxture of rotaners by NVR 111 NWR (DMVMSO d6, 400 MHz, 340
Ky 6 11.9 (bs, 1H), 8.99 (bs, 0.811), 8.85 (bs, 0.2H), 7.40-7.30 (m 211),
7.14 (t, woodo&oHz, 211), 5.21 (t, J= 7.5 Hz, 111), 4.54 @du/GBI2/0453314.9
and 6.7 Hz, 1H), 4.45 (dd, J = 14.9 and 6.4 Hz, 111), 4.10 (bs, 1H), 3.91
(dd, J = 11.6 and 4.6 Hz, 0.2H), 3.79 (dd, J= 11.2 and 4.4 Hz, 0.811),
3.60-3.50 (m 111), 3.58 (s, 2.4H), 3.48 (s, 0.6H), 3.29 (s, 0.6H), 3.27
(s, 2.4H), 2.87 (s, 2.4H), 2.81 (s, 2.411), 2.64 (s, 0.6H), 2.57 (s,

0.6H), 2.70-2.50 (m 1H), 2.30-2.20 0.811), 2.20-2.10 0.2H),. 10
VB iz 476 rpﬁc&wem%ﬁvvfé twn.qul%Zio{wq M@%WBWBBT@M P&éﬂ%%?%?ﬁﬁﬁw

} - 5- hydr oxy-y, s RiaBy | A BotRovn SolidpRYBitaRH b Bivdlafterfillalion title compound, that
1-nmet hyl et hyl ] - N2, N2-dr net hyl et hanedi am de (11). 15 0 OHF O NHNI N
-1y N N 1 O vosStagputifiediusghiemaore, brisbsd g5rsoph anbaifellowiag regtioncH2 20 Or gani ¢
Synthesis Coll. Vol.Il pg 29 Acetone cyanohydrin was diluted with MeCOH
(approx. 3 mmol/nmL). The solution was cooled and saturated with amoni a

gas, and theg.regction i Xt UEe OWM B onsday:. The excess
of amonia :Sntéggbt hyl ha%@%ﬁéﬁb&m%rgg%&)a%ﬁ&eﬁ’%% Izg(%&?%éogi’% evélggr4ati on.
Resi due consisted in tfhwrepyricdidp-2alic6-hyd®xgpypmizineBkaarppxylate

1-cyano-| -met hyl et hyl carbamate - 124 WIB/ 035077 PCT/ GB02/ 04753 H 0-'-~0O

NN O To a suspension of 2-am no-2-nethyl prejpgnenitrile in water an
equi nol ar amount of N= |

OMe

Methyl-2-{(28S,4S)-1-[(benzyloxy)carbonyl]-4-fluoropyrrolidin-2-yl}-5,6-

10 | dihydroxypyrimidine-4-carboxylate in pyridine was treated with benzoic anhydride
(1.3 eq.) and the reaction mixture was stirred at room temperature overnight.
Pyridine was concentrated and the residue was taken up in ethyl acetate and washed
with HCI 1N and brine. The organic phase was dried over Na;SOj and filtered to give
after concentration a crude that was purified by flash chromatography , (eluent:

15  petroleum ether: ethyl acetate= 1:1) to give title compound.
"H NMR (DMSO-dg, 400 MHz, 300 K) § 13.50 (bs, 1H), 8.09 (d, J=7.7Hz, 2H), 7.80
(t, J= 7.35 Hz, 1H), 7.64 (t, J=7.8 Hz, 2H), 7.45-7.15 (m, 5H), 5.36 (dbt, Jyr=54 Hz,
1H), 5.14 (m, 2H),5.02-4.93 (m, 1H), 3.95-3.60 (m, 2H), 3.76 (s, 3H), 2.80-2.36 (m,
2H).

20  MS: m/z 496 (M+H)".

Step 9 : Methyl-5-(benzoyloxy)-2-{(2S,4S)-1-[(benzyloxy)carbonyl]}-4-
fluoropyrrolidin-2-yl }-1-methyl-6-0xo-1,6-dihydropyrimidine-4-
carboxylate .
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Na2CO3 and a slight excess (1.1 eq) of benzylchloroformate were added, with
an 5 external cooling. Reaction mxture was stirred o/n at room

t enper at Wwe,03@33racted in EtQAc and the organi c phase wa®CrRacHRO47881t h
NaHCO3ss, dried (Na2SO4), filtered and concentrated. Product was obtai ned
as a white solid. 1HNWR (CDC13) 8 7.48-7.33 (bs, 5 H), 5.15 (s, 2 H), 4.98
(bs, 1 H, 1.68 (s, 6 H; 13C NWR (CDC13) 8153.33, 13.81, 127.81, 127.63,
127.55, 120.64, 66.56, 46.19, 10 26.67; M5 (M+l) mz 219. Step 3: Benzyl
2- am no- 2- (hydroxyi mi no) -1, 1-di net hyl et hyl carbamate. / | OH N OH H Y NH
O 15 Hydroxyl am ne hydrochloride in nmethghol was added to an equi nol ar
stirred solution of potassium hydroxide ilin nghganol. The m xture was
stirred for 15 min and the precipitafell po ssium chl oride was renoved by
filtration. The filtrate was added to amount of the nitrile

and the solution stirred overni 0~®~ theh cooled to room

tenperature and concentrated. The lting residue was triturated wth
water and the white solid, after d der 'vacuum consists mainly in
the title product. 1H-NI\/R(DI\/SO) 8 9 bs, 1 H, 7.48 (bs, 5 H, 7.08

(bs, 1 H), SmBthy{BS(beRzogloxy2982S,4S)- 1Q(Hdhzylax;asarbmylmmordwn@mﬁ)z_'ym¢ z
252. 25 - 125 D 03/ 035077 PCT/ GB02/ 04753 Step 4: Methyl 2-(1-{
[ (benzy! oxy) eaySoRyPyirBidinedt- ?arheowéﬁtﬁwm‘gﬂd)mé%dwxane wal added

di hydr Oxypyré s éﬂﬁﬁf deﬁ%&% %ygztl?‘u h‘PN;r 12, Thd re&EtioMnix¥urwas Benzyl

2- am no- 2- (h oXy1 m no amate was suspended in
chl or of ordn astitrddra: 3860 foi 4ﬁmmlﬂemdahermq¢Mdﬂdvac®tmbmnemp@amm)xl'})ilmtbyland
reaction sulfate (1.3 eq.) was added and the mixture was heated to 58 °C and stirred at this
temperature for 3 hours. The reaction mixture was then cooled down and glacial
acetic acid (0.2 eq.) was added, followed by water and ethyl acetate. The aqueous
layer was separated and extracted with ethyl acetate; the organic phase was dried over
10  NaySO4and filtered to give, after concentration, a crude that was purified by flash
chromatography (eluent petroleum ether: ethyl acetate from 4:6 to 2:8) to give the title
compound as a 4.6:5.4 mixture of rotamers by NMR.
'H NMR (DMSO-ds, 400 MHz, 300 K) & 8.08 (d, J=7.5 Hz, 2H), 7.79 (t, J= 7.3 Hz,
1H), 7.63 (t, J=7.5 Hz, 2H), 7.37-7.11 (m, 5H), 5.48-5.38 (m, 2H), 5.20 (d, J= 12.8
15 Hz, 0.46H), 5.12 (d, J=11.8 Hz, 0.54H), 5.10 (d, J=12.5 Hz, 0.54H), 4.92 (d, J=12.8
Hz, 0.46H), 4.00-3.75 (m, 2H), 3.72 (s, 3H), 3.59 (s, 1.6H), 3.52 (s, 1.4H), 2.90-2.65
(m, 2H).
MS: m/z 510 (M+H)".

20  Step 10: Methyl-2-[(2S,4S)-1-acetyl-4-fluoropyrrolidin-2-yl]-5-(benzoyloxy)-6-
hydroxypyrimidine-4-carboxylate.
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was refluxed overnight. After cooling at roomtenperature, volatiles were
evaporated and the residue was taken into xylene and heated at 145 C for
48 h. Thewo@aosiooh m xture was stirred at roomtenperat uPETHGBINITIAt t O
allow the precipitation of the product (5) as a light brown solid. This
solid was collected by filtration and washed 10 with diethyl ether. 1H NWR
(DVBO) 8 12.54 (s, 1 H), 10.21 (s, 1 H), 7.44 (bs, 1 H, 7.30 (bs, 5 H,
4.95 (s, 2 H, 3.80 (s, 3 H, 1.47 (s, 6 H; M5 (Mtl) nz/z 362. Step 5:
Met hyl 5-(benzoyl oxy)-2-(1-{ [(benzyl oxy)carbonyl]am no }- 1- 15

met hyl et hyl ) - 6- hydr oxypyri m di ne-4-carboxyPate. OH H N OCOPh y:~ N 11, O,
O-N- 00 To a stirred solution of nethyl)| 2- (@gf[ (benzyl oxy) car bonyl ] am no
}-1-met hyl et hyl ) - 5, 6-di hydroxypyri m dirNe- 4 onyl ate in pyridine, 1.1 eq
of benzoi c anhydride were 20 added and gti r| inggmeol onged at room
tenperature over night. Pyridin S apygyat resi due was taken in
ethyl acetate and washed with 1 N\C fand bring. Organic |ayer was
separated, dried (Na2SO™4), filtere aNd, concen?r at ed by rotary evaporation
and residue was purified by flash col urft€ chr omat ography (Si 02, petrol eum
et her/ethyl agghdt®(HeRs »-g8S gsyaniBenz@oky)esbbayl]-a T lidinl 2§ jof
appropriate 25 y?r ag:ti ocﬁkspmézg?f ofra(ded %l?f[lte p?g u)ct. _{Pﬂ]126 ) 03/ 0350?7;

PCT/ GB02/ 047 33nethy-gyro-1 Epdihggropyrimiding-frearbpx vipte, @gissodveddn ethykacetaje pas 2 H)

7.65 (t, J = h , =il ; ) . , 5.54
1,55 {1y Sobih i ybhog Qo0 nd eyt bty el 5.2
5 Step 6:5Methylmésphtxerat oydnokeppeZatfrt- The tacdon misgyre avdsatigred andoom } - 1-
methyl et hyl) < 1 ety 5 OOk o e Y SRt Mt IR 3 Erve e

title compound as a 7:3 mixture of rotamers by NMR.

"H NMR (DMSO-dg, 400 MHz, 300 K) & 8.07 (m, 2H), 7.78 (m, 1H), 7.62 (m, 2H),

5.75-5.26 (m, 2H), 4.13-3.60 (m, 2H), 3.72 (s, 3H), 3.59 (s, 3H), 2.79-2.36 (m, 2H),

10 2.03 (s, 2.1H), 1.87 (s, 0.9H).

MS: m/z 418 (M+ED)*,

Step 11: 2-[(25,4S)-1-acetyl-4-fluoropyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-

hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide.
15

Methyl-2-[(2S,4S)-1-acetyl-4-fluoropyrrolidin-2-yl]-5-(benzoyloxy)-6-
hydroxypyrimidine-4-carboxylate was dissolved in MeOH (0.12 N) and treated with
4-F-benzylamine (3 eq.) in a sealed tube. The reaction mixture was stirred at 65 °C
for 18 hours, then it was cooled down. The solvent was evaporated and the residue
20  was washed with ethyl ether several times to obtain a solid that was recrystallized
from ethanol and washed again with ethyl ether to give the title compound as a 7.3:2.7
mixture of rotamers by NMR.
'H NMR (DMSO-ds, 500 MHz, 300 K) § 12.01 (bs, 1H), 8.52 (t, J = 6.3 Hz, 0.7H),
8.34 (t, ] = 6.3 Hz, 0.3H), 7.34-7.29 (m, 2H), 7.18-7.12 (m, 2H), 5.39 (dbt, Jy.p=54.3
25 Hz, 0.7H), 5.29 (dt, Jus=54.2 Hz, J=4.4 Hz, 0.3 H), 5.38 (d, J=8.9 Hz, 0.3H), 5.18
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OO To a stirred solution of LiH (1.1 eq) in dioxane, nethyl

5- (benzoyl oxy)-2-(1 { [(benzyl oxy)carbonyl] am no

} - 1- met hywetob@s3076- hydr oxypyri m di ne- 4-car boxyl ate 10 wa®Cadzkedogrsd t he
m xture was stirred at 38 C for 45 mn. After cooling down to room
tenperature, dinethylsulfate (1.3 eq) was added and reaction m xture was
heated at 60 C for 2 h. Mxture was then cooled to roomtenperature,

di oxane evaporated and residue was purified by flash chromatography,
eluting with 65/ 55 v/iv petroleumether/ethyl acetate. Collection and
evapor ati on ¢dd,dpP2ogmdi b6 &l Va1, di5-4.57 &inf dHYet26-84 8t (m,| BDpBSdust 2. IEBi- NIVR

(CDC13) 8 8. (

L6 e, %0( P%@ e 84 i 1) 24 527 O 15D, 24068 0.2 48 doRg (¢

H), 3.63 (bsMgﬂﬁz4o7J(1vﬁ3{)(fs 6 H; I\/B (M+1l) in/z 480. 20 Step 8: Benzyl

1- (4-{[(4-fl uorobenzyl)am no] car bonyl } - 5- hydr oxy-1| - net hyl -

6- oxo- 1, 6-di hydropyri m di n-2-yl)-1-net hyl et hyl carbamate. ONOHF HI OH
NI N O25 To a nethanolic solution_of nethyl 5-(benzoyloxy)-2-(1 {

[ (benzyl oXy) carbonyl] anino }-1-met hFRAMPLE Y- net hyl - 6- oxo-1 ,6- - 127 WO
03/ 035077 PCT/ GB02/ 04753 d| hydr opyri m di ne-4-car boxyl ate, p-fluoro

benzyl am ne d, and ur e s refI ux After
evapor ati on %f{(ﬁ*g%ﬁﬁ'i aHH’éoxr{;%f%‘)t)?‘:ﬁF%'% éﬁ@él’%‘\fh AN HC
and brine, drfﬁuemb(ammydrokymmethgﬂ mdomfamhydtbpyhmmlmauambokhmdetl tle
product. 5 1H- NWR (CDC13) 8 11.9 (bs, O H), 7 79 (bt, 1 H, 7.35-7.29 (m 7
H, 7.07 (t, J =8.6 Hz, 2 H), 527(36 ,502(b'§ 2 H, 4.58 (d, J
=6.2 H, 2 H, 3.67 (s, 3 H), 177}[\] S5 . MVB infz 469. Step 9:
2-(1 -amno- 1 n'ethylethyl\ N-(4- quord en'zjgl)- oxy- 1 -nethyl-6- 10
0xo0- 1, 6-di hydropyri m di ne- Dfa . OH F

O Il\l/
10 Step 1: (4R)-1-[(Benzyloxy)carbonyl]-4-methoxy-L-proline
N 0]

\
Cbz

Synthesized following the procedure reported on Journal of Medicinal Chemistry

1988, 31, 875-885.

15
Step 2: Benzyl-(2S5,4R)-2-cyano-4-methoxypyrrolidine-1-carboxylate
Q—CN
\
Cbz

To compound (4R)-1-[(Benzyloxy)carbonyl]-4-methoxy-L-proline dissolved in
20  dioxane, Boc anhydride (1.3 eq), NH4HCO; (1.26 eq.) and pyridine were added. The

mixture was stirred overnight at room temperature. Dioxane was removed in vacuo
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HH2N N O A nethanolic solution of Benzyl

1-(4-{[ (4-fl uorobenzyl)am no] carbonyl }-5- hydroxy 15

1- net hyl -WO®8033D76- di hydr opyri m di n-2-yl) - 1- net hyl et hyl carbararoe/0¥xs3
stirred over night under a hydrogen atnosphere in the presence of
catalytic 10% Pd/ C. Catalyst was then filtered off through celite, and the
filtrate was concentrated. Product was obtained after trituration with
ethyl ether. 1HNWR (DVMSO) S 12.31 (bs, 1 H, 9. 68 (bt J =6.6 Hz, 1 H,
860(bs 2 H, 7.43 20 (dd, J =8.4 Hz, J =5 I—&?ZO (t, J =
8.8 Hz, 2 H) andithggegidye, gls&olgecsml-ﬁhylztcmte was wgsh(sd w131 HE1 1IN, segurpted 6 H); MBS

E ?/Izl]z I Iuglr é bgiﬁg&gﬁoﬁéﬁgﬁéﬂq)é E/ﬁtbﬁ'if/‘f:’}érgdﬁ y&; ]Sl%ﬁ(?‘; filtered and concentrated in vacuo to

net hyl - 6- oxogdt the gnﬂmﬂraam‘;de'mdhrﬁd& pivtiictIvas WssoRED I ichipkdménaeant
(oxo)acetate. -128 WO 03/035077 PCT/GB02/04753 0 OHF O NI NN OO To a
stirred m xt ti ﬂ@mglﬁ((%_laaﬂ})rmasladded The mixture was cooled down to 0° C and

-met hyl et hyl )riiﬂfgﬁo c%h&"% %nﬂdli né) LOX ATrer 1 h?lf)the di hloromei;rt]la?e ani ne (3

net hyl - 6- 0xo- dropy car oxam de tr| et hy
eq) in chl os«ﬂhmmwaméﬂdrtydl ananaslmdmﬁnHChﬁH faturated gfjuamms Nead{&0k audtbrinan

external cool.i.n l\gqg 3 eadditioH the ice bath V\%S rem)e and t he
T ture e dtied pee NepS0g dfere el abarin vocag. The, PN A CUPHAAE ¢ hon
partitioned Eﬁ&ﬂ‘&ﬁ&nﬁﬂah&bﬁ 8h @ilﬁﬂ%el @Neﬁﬂt dyl%&ﬁﬂé‘ ﬁetfcﬁé’lﬁﬁ edp= %@%S%Fd

washed with brine, dried ( A), |tered and concentrated to obtain

title producﬂsail@nwréDﬁ/B@mgSMWbs 1 H, 9.47 (s, 1 H, 9.04 (t, J =

6.3 Hz 0 6 = 8.8
e by To k) i iR g s M0 300 74373 . Pop g Brdty daip g,
(s, 6 H) NBS(IM’S&)I Dt1).z5. #24d, J§t1910H%104H} 415 (t41.é7Hz 0.4H), 4.64 (t, J= 7.8 Hz,

[ (4-fl uorobenz am no] car bo £ droxy-l - et Ivi 6-

o 1, 6ot by BBy U s TZDy 1365 ARcy PO G2 (2o}, 56240 (pastially under

di methyl et hapRak 348 ) 2)40-2.25 (m, 150,

15  Step 3: Benzyl-(2S,4R)-2-[amino(hydroxyimino)methyl]-4methoxypyrrolidine
-1-carboxylate
—C
Cbz NH2

To benzyl-(2S,4R)-2-cyano-4-methoxypyrrolidine-1-carboxylate, dissolved in ethanol

20 (0.4 M), hydroxylamine hydrochloride (1.3 eq.) and triethylamine (1.5 eq.) were
added. The mixture was stirred at 40°C for 4 hours then at room temperature
overnight. The mixture was concentrated in vacuo and the residue dissolved in ethyl
acetate washed with brine, dried over Na;SQy, filtered and concentrated to give title
compound.

25 '"H NMR (DMSO-ds, 400 MHz, 300 K) § 9.05 (bs, 1H), 7.45-7.25 (m, 5H), 5.4 (bs,
2H), 5.10 (d, J= 13 Hz, 1H), 5.03 (d, J=13 Hz, 1H), 4.26 (t, J= 7.4 Hz, 1H), 3.97 (bs,
1H), 3.63-3.45 (m, 2H), 3.22 (s, 3H) 2.3-2.03 (m, 2H).
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Methyl { [1-(4-{ [(4-fluorobenzyl)am no]carbonyl

}-5- hydroxy-1 - net hyl - 6- oxo-1, 6-

di hydr opywpreB@s3072-yl ) - 1- net hyl et hyl ] am no} (oxo0) acet at e WRETrGHROXx®A i n an
excess of 2 Msolution of dinethylamne in THE for 2 h. Reaction mxture
was cooled to 20 roomtenperature, evaporated and residue was purified by
RP HPLC (C 18, water/acetonitrile containing 0.1% of trifluoroacetic acid
as eluant). Collection and |yophilization of appropriate fractions
afforded the title product. 1H NVR (DVMSO b 12.19 (s, 1 H, 9.32 (s, 1 H,
9.06 (t, J =S@pdt:Hz, 1Dinethyl-2d [(atdno-{@RSAR)5-Hesnzyloxykamboryll-2 H), 7.18 (t,
J =8.8 Hz, 2 H, 4.51 S0 A HZ : N (s, 3 H,
2.87 (s, 3 H, 1.68 (S?{ %holﬁ?%géﬁﬁuwﬁlmg?&%eﬁ%%%fy%@ 7%1,% e 09,
161.20 (d, J = 96.4 Hz), 158.46, 151.90, 145.49, 134.77, 129.40 (d, J =
3.2 Hz), 124.29, 115.05 (d, J = 8.5 Hz), : ,C@kMﬂ, 35.46, 33.42, 32.68,
26.85; MsS (M+l) rn/z 434; M5 (M+l) nalz 34§\ﬁz 129 WD 03/ 035077

PCT/ GB02/ 04753 EXAMPLE 19 Stepl:

N- (4- 1 uor obenzyl ) - 5- hydr oxy- | - i@t Z(1-NH2 nGP2M8 [ (5. et hyl -

1, 3, 4- oxadi azol - 2-yl )carbonyl ] am n Net hyl )-6-0x0-1,6 5

di hydropyri m di ne-4-carboxamde O N_ NHNH \O-NN OOA

3
solution of B-nethyl -1, -oxadi.azol e~ 2-carboxylic acid treated with
170" equi Yal TRTETRl-GARy RS CEOSE PE R A S PR P e
N, N-di met hy| tabaRyThidedissolidAh cRlordfot, dﬂnéfhzl fcet@andiQnbORidet elleq.y @84 due was
triturated with n-hexane and directly added to an equi nol ar sol ution of

2- (1- ani no- | addadnhFhemhixioye wag wilpresbios bdausand Isft stirring at 40° C overnight. The
o i » bed |
Slep o exanpPitaay s o a PR LR Bt R AR CCT 125 16

the m xture al@niabraphgant dilica god elednt ethgbacatats: pegblicumtethiercrd(: 60pdivat ur e.

Title product was isol ated by pre}é 15 RP HPLC (C 18, acetonitrile/water
cont ai ni Ky 0ISPIACET WELEi PGBt Bde? VS  acid as eluant). 1H NMR (DVBO) 612.2

oo 5t 6" PR Bvis, 0l aD Nybts, Jogik o7 B8-os il 6*Rgs9dane  £18 1 -
2.56 (s, 3 H)35-6.2 {¥s, (OSGHP 5tL, (spOTENES.BY I(s, 0. 3fgl5. bEL T3 Fry OWADe5.08 (s,
0.6H), 5.02 (d, J=13 Hz, 0.7H), 4.30-4.20 (m, 1H), 3.97 (bs, 1H), 3.78 (s, 2.1H), 3.73
(s, 0.9H), 3.62 (s, 0.9H), 3.59 (s, 2.1H), 3.65-3.50 (m, 2H), 3.22 (s, 3H), 2.37-2.23 (m,
15  1H), 2.10-1.95 (m, 1H).

Step 5: Methyl 5-(benzoyloxy)-2-{(2S,4R)-1-[(benzyloxy)carbonyl]-4-
methoxypyrrolidin-2-yl }-6-hydroxypyrimidine-4-carboxylate
20

Dimethyl-2-{[(amino-{ (2S,4R)-1-[(benzyloxy)carbonyl]-4-methoxypyrrolidin-2-

yl}methylidene)aminoJoxy }but-2-enedioate were dissolved in xylene and the solution
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M5 (MF1l) nilz 445. 20 EXAMPLE 20 2-{

(2S)-1-[ (di et hyl am no) (oxo) acetyl] -4, 4-difluoropyrrolidin-2-yl }-N(4-

f | uor oberww@lopnssomy dr oxy- | PCT/GB02/04753

- met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- carboxam de 25 - 130 WD 03/035077
PCT/ GB02/04753 O NOHF I NF"N OO FCNCON Step 1:

1- Benzyl - 2- met hyl - (2S) - 4- oxopyrrol i di ne-1, 2-di carboxylate O OL N Cbz O5
A solution of dimethyl sulfoxide (2.1 eq) in dry dichloronmethane was added
dropwise to a stirred solution of oxalyl chloride (1.01 eq) in dry

di chl or onet hataed at 159°Nfort houry gndntiraeiarteinperatuspeysiieight. Xadanewass mn, a

sol ution of YT, |I It%gl
benzyl - 2- net %B‘F"eﬁ%‘zﬁ%@“hyd‘?@yﬁ‘% ro PH% qlssglvgﬂé%P%%gl(lW elljterelquc dry
di chl or onet hanleydeias (Ad@dgd vedsadbad argintle sdactidr mggtmwasmweﬂuefbohor 30 mn at

-78 C. 10 After addition of trlethyl amne (5 eq), the m xture was
gradual | y walSRRFrigre yerushh 9%%@?%“?%0OHW% inyeeuonend heemwdped wit h

oL s USRS e RSP i Sy G e

The extract was washe ncent rati on of
t he sol vent bringalkied ogpdvaSa. fdtiretliand evaparhtedars vaquor Thé addbprddhashas

cromat ogr aphy (et hyl ~acetat e: petrol eum.eth = 3. vet tle
product as a\ék}‘((a‘ﬁcg% g?ﬁ% Lhi %V%‘bgh @Aeluﬁlﬁ(?zmcetgﬁop%o cgmet ?f'? 32
(m 5H), 5. 2@6@05)%d§ﬂow%hi)a1 14m&%ré6frdmner8b}Ni@R 1H), 3.95 (d, J = 17.9
Hz, 1H), 3.78 J =17.9 Hz, 1H), 3.64 (s, 3H), 3.13 (dd, J = 18.7 and
10.6, 1H), 2.B (DMSO-d:84G0 Midz, 300 1zQ 115|)(s, 1H), 8.09 (t, J= 7.0 Hz, 2H), 7.82-
10 7.75 (m, 1H), 7.66-7.61 (m, 2H), 7.40-7.25 (m, 4 H), 7.12-7.06 (m, 1H), 5.10 (s, 1H),
5.09 (d, J=12.5 Hz, 0.5H), 4.88 (d, J= 12.5 Hz, 0.5H), 4.66 (dd, J= 16.2 and 8.0 Hz,
1H), 4.10-4.00 (m, 1H), 3.74 (s, 3H), 3.75-3.60 (m, 2H), 3.25 (s, 3H), 2.45-2.40

(partially under DMSO) (m, 1H), 2.13-2.03 (m, 1H).

Step 6: Methyl-5-(benzoyloxy)-2-{(2S,4R)-1-[(benzyloxy)carbonyl]-4-
15 methoxypyrrolidin-2-yl}-1-methyl-6-0xo0-1,6-dihydropyrimidine-4-
carboxylate
O
OBz
~ N |
\ N O
O/ 11, N ™~
N_ O
Cbz

To methyl 5-(benzoyloxy)-2-{(2S,4R)-1-[(benzyloxy)carbonyl]-4-methoxypyrrolidin-
20  2-yl}-6-hydroxypyrimidine-4-carboxylate, dissolved in dioxane, LiH (1.4 eq.) was
added and the reaction mixture stirred at 38° C for 40 minutes. The temperature was
raised to 60°C and dimethyl sulphate (1.3 eq.) was added dropwise. After two hours
the reaction mixture was cooled down to 0°C and HC1 1 N was added to quench the
reaction. The reaction mixture was extracted with ethyl acetate and the organic phase
25  washed with HCI 1IN, saturated aqueous NaHCO; and brine, dried on Na;SOy, filtered

and concentrated in vacuo. The desired product was isolated by flash chromatography
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M5: mz 278 (MtH + 20 Step 2: 1-Benzyl 2-nethyl

(2S)-4, 4-di fluoropyrrolidine-1,2-di carboxylate -131 WO 03/035077

PCT/ GB02/W00583507 F OL tN Cbz O A solution of PCT/GB02/04753

1- benzyl - 2- et hyl - (2S) - 4- oxopyrrol i di ne-1, 2-di carboxyl ate in

di chl oronet hane was slowy added to a solution of diethylam nosul fur
fluoride in dichloronmethane precooled to - 78 C. The reaction m xture was
warmed to room5 tenperature and mxed with cold water. The organic |ayer
was separated, washed with water, dried over Na2SO4 and evaporated to give
title corrpoucmismsa gel;(elhbmtwﬂwllacetatbt PVRIqUDMBEETS 3070Das\-E: 1 1BB0KY 06 7. 40- 7. 32
(m 5H), 516512%@1\{& , 4.63 (br s, 1H), 3.96-3.80 (m 2H), 3.65 (s,
3H), 3.15-2. &8 2.56-2.45 (partially under DVSO (m 1H). 10 19F
NMR 1H 19F dag M@o &0Q0d/mirz 33 K) 58089? jt=36(gi,2ﬁé ?82273757(1h|ZiH)“
-98.72 (d, J = 223. (rotamer a), - Hz )

(d, J = 191786461 (mo’&b)rr@ﬁsb’/)zz (zfﬁ)4H)vs(}8Ft020® LN, +5}§512151,$Hép533(d

e Lt kv i e

net hanol was1z &fHARS)N4LdB- @W NOHIH) 23 99 )(s,f3), 3. 1508155 (m'VQH)a3165 (yvalssmrmved

and pH adjusted to 1 with N HCl obtaining a suspension which wa
extracted seddfds 12511)5 PAbds vﬁH)hzé@f%/ﬂ ﬁl@@taélb’émd@ﬂﬁ&&@d%r@aﬂ? é@"zvlér(énadr i ed
over Na2SO4 i‘ﬁ? evaporated to give title product as a dark brown oil. "H
NVR ( DMSO- d6, 400 MHz, 330K) 612.96 (br s, 1H), 7.36-7.31 (m 5H), 5.11 (s,
MS: m/z 522 (M+H)
10
Step 7: Benzyl-(2S,4R)-2-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidin-2-yl)-4-methoxypyrrolidine-1-
carboxylate
0 V
~ OH F
LI Y
X N
O//,.O)\N
N 0]

“Cbz
15  To methyl-5-(benzoyloxy)-2-{(2S,4R)-1-[(benzyloxy)carbonyl]-4-methoxypyrrolidin-

2-yl1}-1-methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxylate,dissolved in methanol, 4-
F-benzylamine (3 eq.) was added. The reaction mixture was stirred at reflux
overnight. Methanol was removed in vacuo and the residue triturated with ethyl ether
to give the title product as a 4:6 mixture of rotamers by NMR:
20 'H NMR (DMSO-ds + TFA, 400 MHz, 300 K) § 14.0 (bs, 1H), 8.92 (t, J = 6.4 Hz,
0.4H), 8.73 (t, J = 5.9 Hz, 0.6H), 7.35-7.25 (m, 4H), 7.20-7.05 (m, 4H), 6.93 (d, J=
7.5 Hz, 1H), 5.09-4.95 (m, 1H), 5.09 (d, J= 12.3 Hz, 0.6H), 4.75 (d, J= 12.3 Hz,
0.6H), 5.05 (d, J= 13 Hz, 0.4H), 4.98 (d, J= 13 Hz, 0.4H), 4.52-4.43 (m, 2H), 4.12-
4.06 (bm, 0.4H), 4.06-4.02 (bm, 0.6H), 3.87 (dd, J= 11.5 and 4.5Hz, 0.4H), 3.84 (dd,
25 J= 12 and 2.7Hz, 0.6H), 3.65-3.55 (m, 1H), 3.59 (s, 1.2H), 3.41 (s, 1.8H), 3.25 (s,
3H), 2.45-2.40 (partially under DMSO) (m, 1H), 2.30-2.15 (m, 1H).
MS: m/z 511 (M+H)"
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2H), 4.50 (bs, 1H), 3.91-3.80 (m 2H), 3.01-2.82 (m 1H), 2.56-2.41
(partially under DVBO (m 1H). 25 M5 mlz 284 (MH +. Step 4:

Benzyl - ( 28p-03w0zsirnocar bonyl - 4, 4-di f | uoropyrrol i di ne-| - car lpeTydBIRMO4753 132
WO 03/ 035077 PCT/ GB02/ 04753 F F NNH2 Cbz O To a stirred solution of

1-[ (benzyl oxy) carbonyl ]-4, 4-di fl uoro-L-proline, pyridine (0.6 eq.) and

di -t-butyl dicarbonate (1.3 eq) in dioxane, ammoni um bi carbonate (1.26 eq)
was added and the m xture was stirred at roomtenperature for 20 hours.

Di oxane was 5 concentrated and the residue dissolved in ethyl acetate and
washed with HO 1 N, saturated aqueous NaHCO3 and brine, dried over
Na2SO4, filtered and evaporated in vacuo to obtain a yellow oil. Two sets

of signals, Step8confor defsflpombenzyl)-Ihydiere2d(25Et4-mephoxyRyr(aivBe2ddl- 400
MHz, 300 K) 6 7.56 (d,{Jd ek 4437 6.4 = L QebH), 7.17 (d, J
- 10.3 Hz, 1H), 5.10-5 eﬂzﬁrh%%ﬁﬁﬁﬁ%@%@%ﬁnﬁﬁg%ﬁgﬁaﬁg% 0.5 H, 4. 34
(dd, J = 9.2 and 4.6 Hz, 0.5 H), 3.92-3.73 (m 2H), 2.90-2.72 (m 1H),
2.43-2.30 (m 1H). Ms: mz 285 (MtH) % 15 Step 5:

Benzyl - (2S) - 2- cyano- 4, 4-di f | uor opyg r oll§

sol ution of N
benzyl - (2S) - 2- am nocar bonyl\-4, 4-di f llyor car boxyl ate and
triethylam ne (2.1 eq.) ingilj,chl oyoneNiangrwas~Cooréd to 0C and
trifluoroacetic anhydride (1. H ded dropw se under nitrogen.
Stirring was continued for 1 20 hour allowng the nixture to reach room
tenperature. Volatiles renoved in vacuo and residue taken up in ethyl
acetate, wasBegkyMIIURIE-(d- (4 Eniodcbeangl)hiin6Tamoay! } NABERSxy- 1 ovalpdiGadicon gave
title conpound as brown oil. 1H NVR (DMSO- d6, 400 MHz, 300 K) S 7,40-7.34
(m 5H), 5. 2@ﬁsil@gir@pﬁm@ﬂ)n,-2-yl)—4-methoxypyrrohdme—1-carboxy1ate was dissolved 1n

methanol and Pd/C 10%wt (14%w/w) was added. The mixture was stirred under Hy

tre F FtN Cbhz A

10  atmosphere at room temperature. After 2 hours the reaction mixture was filtered and
methanol was removed in vacuo to give title compound.
'H NMR (DMSO-d¢+TFA, 400 MHz, 300 K) & 12.58 (bs, 1H), 10.16 (bs, 1H), 9.74
(t, J= 6.3 Hz, 1H), 8.90 (bs, 1H), 7.36 (dd, J = 8.5 and 5.7 Hz, 2H), 7,19 (t, J= 8.8 Hz,
2H), 5.01 (bs, 1H), 4.50-4.60 (m, 2H), 4.19 (bs, 1H), 3.55-3.45 (m, 1H), 3.47 (s, 3H),
15 3.45-3.35 (m, 1H), 3.32 (s, 3H), 2.74 (dd, J= 13.9 and 7.5 Hz, 1H), 2.17-2.10 (m, 1H).
MS: m/z 377 M+H)*

Step 9: 2-{(25,4R)-1-[(dimethylamino)(oxo)acetyl]-4-methoxypyrrolidin-2-

y1}-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-

20 dihydropyrimidine-4-carboxamide

To N—(4—ﬂuorobenzyl)-5—hydroxy—2—[(ZS,4R)-4-methoxypyrrolidin-2—yl]-1-methyl-6-
oxo-1,6-dihydropyrimidine-4-carboxamide, triethylamine (1 eq.) was added. The
reaction mixture was cooled down to 0°C and methyl chlorooxoacetate (3 eq.) was

25  added. After 1 hour the reaction mixture was concentrated and a big excess of
dimethylamine 2M in THF (30 eq.) was added The reaction mixture was concentrated

and the desired compound was isolated by HPLC purification (Waters, Symmetry Cis,
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3.99-3.72 (m 2H), 3.06-2.69 (m 2H). 25 Step 6:

Benzyl - (2S) - 2-[ am no( hydr oxyi mi no) net hyl ] -4, 4-di f| uoropyrrolidi ne-

1- car boxywetos/03s038 WO 03/ 035077 PCT/ GB02/ 04753 F F | N- CHPCIWGHe2/0M32 A

sol uti on of benzyl-(2S)-2-cyan-4, 4-difluoropyrrolidine-I|-carboxyl ate,

hydr oxyl am ne hydrochloride (1.4 eq.) and triethylamne (1.7 eq.) in

et hanol was refluxed under nitrogen for 5 hours. Mxture was concentrated
and residues taken up 5 in ethyl acetate and washed with water and bri ne.
Conbi ned organics were dried over Na2SO4 and evaporated to give title
conpound as 2urhokdxS0men elving BB ai@, and @oetivritrile 3gutaiing0.d Zorteifloprpacetiq) |

7.38-7.34 36 11 d, J =14.4 Hz, 1H + 5.09 (d, J
= 14.4 i, (%‘%@ 38 ’ét{“e"f“’é“ée)r%% { Hz, 1H), 4.07-3. o (m 2H)(
2.80-2. 71 (mHWMRQ(Iﬁ@S@ %M@@@Lmzajdoyrqlrsi@w QH)Y, 899 M3, 4.8, 85 v,z 300
(MtH) +. Step 7: D nethy amno-{ (25)-1 benzyl oxy) car bo 4{((1214 4-

d| f 1 uor opyr r@)lZI“Iﬁl,ﬂh‘l()}?)%D (J}Drr@th"/I 146nk) &8tk PBRYS BULL = 84 dﬁ)e‘l 5 =0 N
benzy! - (56) - 200 ARE RACHG a0 T g 146 4 iy P A B0 i =

car boxyl at e ﬁpg afld o8t 1Y) RZEY, V3. ’ﬁmdjd(;ﬁi tppmalnamm %, 0.88%, 3.60-0.50M(hpr18f)0B.98 was
refluxed for hour under nitrogen and the sol ution was concentrated

Resi due was ﬁ?u?ﬂﬂ)é}‘%@ 0fGEDs - QQKF’&wﬂthé’FQJp@yz éﬁ)sz B7 62 2ddD); 2811 H),
pet roleum et Jgk (@ lduin, %%@/t@téﬁﬁ) 2.70:3.98) (m, 190)28.3812/%0 L% 8857 A2 ROAHCT as

a 3:1 mxture o I'sone
0.2H).

10  MS: m/z 476 (M+H)"
EXAMPLE 18

N-[1-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-0xo0-1,6-
dihydropyrimidin-2-yl)-1-methylethyl]-N*,N>-dimethylethanediamide (11).

O
~ OH F
N
\N/U\[(N7<KN
| o O

Stepl: 2-Amino-2-methylpropanenitrile
CN

><NH2

Acetone cyanohydrin was diluted with MeOH (approx. 3 mmol/mL). The solution

15

20  Organic Synthesis Coll. Vol.Il pg 29

was cooled and saturated with ammonia gas, and the reaction mixture was allowed to
stand for one day. The excess of ammonia and methyl alcohol were evaporated by
rotary evaporation. Residue consisted in the title product.

25
Step 2: Benzyl 1-cyano-1-methylethylcarbamate
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1H NVR (DMSO-d6, 300 MHz, 330 K) 8 7.45 -7.25 (m 5H), 6.63 (bs, 1.5H),
6.30 (bs, 0.5H), 5.62 (s, 0.75H), 5.60 (s, 0.25H), 5.13 (s, 2H), 4.58 (dd,
J = 9.1 awoo0d/08s0rHz) + 4.57 (dd, partially overl apped) (1HCI/GR0264B3386 (m
2H), 3.79 (s, 2.2H), 3.74 (s, 0.8M 3.66 (s, 0.8H), 3.61(s, 2.2H),
2.93-2.81(m 1H), 2.56-2.43 (partially under 25 DVMBO)(m 1H). M5 : mz 442
(MtH) +. - 134 WD 03/035077 PCT/ GB02/ 04753 Step 8: Methyl -2-{

(2S)-1-[ (benzyl oxy) carbonyl ]-4, 4-di fl uoropyrrolidin-2-yl }

5, 6-di hydr oxypyri m di ne-4-carboxylate OH N OH jt~i O FFNO ,Cbhz A
sol ution of dinethyl-2-{[(am no#(29)-1-[(benzyl oxy)carbonyl]-4,4 5

di fl uoropyrrolidin-2-yl}nmethylid ) am no] oxy} but - R enedi oate in o-xyl ene
was refluxed for 6 hours. Then Rhe i

¥ “€ool ed down and

concentrated at rotavapor. Ethyl ether d until precipitation of a
solid that was filtered, washed with othé&? ethyl ether and dried to give
the title pyrimdine as a brown solid. Two sets of signals, two rotaners

(ratio 1:1) e te510 - 1HAN 24 9¢ (s,
i ol (3B uicRsslor o bpyhblanhEty gk eisd v ek an, finiey Bniiep B
1H) H) 5.12 (dNadCO; a2d ﬁls_D]'rgat e@céikﬂl.be@}()of(lﬁn%idﬂl)lorofém(&@e Welre adlded, 3dthGanHz
0.5H), 4.86-4.72 (m .1 4.10-3.86 (m 2H), 3.81 (s, 3 2.90-2,85 (m
1H), 2.682. S)Stel(naﬁquhagi KeagHign mixyroyay siregigfn atygom tWEQ&W’FW%@ m 15
Step 9: Meth = = s s -] s -
di fl uoropyrr )c?}?‘gf %@%%M@%@%&cﬁﬁ f/‘)g%/}ﬁar#] lt(ii}ipﬁgl-zl g%g%g%%@gbl%ﬁltﬁe&z o)
and concentrated. Product was obtained as a white solid.
'H-NMR (CDCls) & 7.48-7.33 (bs, 5 H), 5.15 (s, 2 H), 4.98 (bs, 1 H), 1.68 (s, 6 H);
BC.NMR (CDCls) § 153.33, 13.81, 127.81, 127.63, 127.55, 120.64, 66.56, 46.19,

10 26.67; MS (M+1) m/z 219.

Step 3: Benzyl 2-amino-2-(hydroxyimino)-1,1-dimethylethylcarbamate.
o _N_
hig NH,
O

Hydroxylamine hydrochloride in methanol was added to an equimolar stirred solution

15

of potassium hydroxide in methanol. The mixture was stirred for 15 min and the
precipitated potassium chloride was removed by filtration. The filtrate was added to
an equimolar amount of the nitrile and the solution stirred overnight at 40 °C, then

20  cooled to room temperature and concentrated. The resulting residue was triturated
with water and the white solid, after drying under vacuum, consists mainly in the title
product.
'H-NMR (DMSO) § 9.12 (bs, 1 H), 7.48 (bs, 5 H), 7.08 (bs, 1 H), 5.33 (bs, 2 H), 4.98
(s, 2 H), 1.39 (s, 6 H); MS (M+1) m/z 252.

25
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F N ~Cbz Methyl-2-{
(2S)-1-[ (benzyl oxy) carbonyl ] -4, 4-di fl uoropyrrolidin-2-yl }-5,6- 20

di hydr oxyworoBqssrne- 4- car boxylate in dry pyridi ne was tre&Ce&GBmRoIrsBenzoi c
anhydride (2 eq.) overnight at roomtenperature. The m xture was
evaporated, taken up in ethyl acetate and washed with HCO 1N and brine.
Organics were dried over Na2SO4, filtered and evaporated to obtain an oi

whi ch was purified by flash chromatography on silica gel (eluent: ethyl 25
acetate: petroleumether = 7:3). -135 WD 03/035077 PCT/ GB02/ 04753 1H NWR
(DVBO- d6, 308tepMz, 330Methys24(3-Fbeppdoxydegrboryllpmigiel-1-methyiethy)s,6-2H) , 7. 79
(t, J =7.1 H, 1H, 7 =l 61 , 7.33-7.17 (m 511), 5.13
(s. 2H), 4.99 (t, J :d%%'(ogﬁz’?ylﬂfﬁd?ne4‘?g%?%’?%#é? oH), 3.77 (s, 3H),
3.02-2.99 (m 2H. Ms: nmz 514 (MtH)+. 5 Step]|10:

Met hyl - 5- (benzoyl oxy) -2-{ ( 1-[ (benzyl oxy,
di fluoropyrrolidin-2-yl } -
carboxylate 0 N OBz F N

]-4, 4-
ydr opyri m di ne- 4-
| B (benzoyl oxy) - 2-{

6- hydr oxypyri m di ne- 4- car boxyl ate di s§plved in dryQ, 4-di oxane was added to

a suspensi 0Befdyl Riabhind-24herokyintinéh- Dxal@ethylethyldariamiate wasswpéndeddn at 38 C
for 45 mnutes and then cooled down to room terrper_atlL)Jre. Di r’rgt hyl. sul phate
(1.3 eq. )5 washlomferananthigeateiowith {14 saeof dhmetiylaseylenedisabex ylge and fagHon The
reaction m x C ; sk L&kt | bhtdO- 1
eq) was adde&’]’tdg fe(g‘}ﬂ? %c\ll\éger%%ﬂ{[/va@%ég%g%ﬁfa ét}%}ft acetr%%l 126? b@ﬁgﬁgmﬁ‘g‘ b%; gani c

| ayers were adid ihd r¢shh2SOx) takdni intcexydechezand heatoth eehty &R fod 48d. dhe wdaktiohi ch was

S R M e
product (5) as a light brown solid. This solid was collected by filtration and washed
10  with diethyl ether.
"H-NMR (DMSO) & 12.54 (s, 1 H), 10.21 (s, 1 H), 7.44 (bs, 1 H), 7.30 (bs, 5 H), 4.95
(s, 2 H), 3.80 (s, 3 H), 1.47 (s, 6 H); MS (M+1) m/z 362.

Step 5: Methyl 5-(benzoyloxy)-2-(1-{[(benzyloxy)carbonyl]Jamino}-1-
15 methylethyl)-6-hydroxypyrimidine-4-carboxylate.

OH
Dot L0
O\”/N %\N/ O
O O

To a stirred solution of methyl 2-(1-{[(benzyloxy)carbonyl]amino }-1-methylethyl)-
5,6-dihydroxypyrimidine-4-carboxylate in pyridine, 1.1 eq of benzoic anhydride were

20 added and stirring prolonged at room temperature over night. Pyridine was evaporated
and residue was taken in ethyl acetate and washed with 1 N HCI and brine. Organic
layer was separated, dried (Na;SO,), filtered and concentrated by rotary evaporation
and residue was purified by flash column chromatography (SiO2, petroleum
ether/ethyl acetate 60/40 v/v as eluant). Collection and evaporation of appropriate

25  fractions afforded title product.
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rotaners by 1H NVR 20 1H NWMR (DMSO-d6, 300 MHz, 300 K) S 8.11-8.08 (m 2H),
7.80 (t, J=7.7 Hz, 1H), 7.67 - 7.65 (m 2H), 7.36-7.10 (m 5H), 5.50 (dd,
J = 9.2 awood/oFsorz, 1H), 5.22 (d, J = 12.9 Hz, 0.5H), 5. PeTAW3/04758 1H),
4.93 (d, J = 12.3 Hz, 0.5H), 4.16-3.79 (m 2H), 3.74 (s, 3H), 3.61
(s,1.5H), 3.45 (s,1.5H), 3.25-3.11 (m 1H), 2.89-2.74 (m 1H). M mz 528
(MtH) +. 25 Step 11: Benzyl -(2S)-4, 4-difluoro-2-(4-{

[ (4-fluorobenzyl)am no] carbonyl }-5- hydroxy- | -methyl-6-o0xo-1,

6- di hydropyrim din-2-yl )pyrrolidi ne- | - carboxylate - 136 WD 03/035077
PCT/ GB02/ 04 783NMR (CDHEL:FS 18.2Nbs H) .0 (d:JthéHve‘ﬂ kD) 7.65 (tbéﬁz7o%/H@x$/}1)2 {
(29 -1 [(benféfdgxylgas;]ﬁgnyh%,ﬁf PNl DB Bs s Wenl 382,63 1

1- net hyl - 6- 0X0 ropyrim car te | MeOH 'was 't r eat ed
with 4 f | udr@bené ¥); b Gd+1ans 466. ) at refl ux for 2 hours. Solvent was
renmoved in vacuo 5 and the residue was taken up |n et hyl acetate, washed

with HO 1N, brine, dried over f|| was._.concentrated in
vacuo and t rStenéat ed VQ/IFWYE§1§WHZEI}%H§%2Q ?ﬁB érbtom’ll]%m%mound as a
1.5:1 mixture of two r@étﬁgﬁﬂ@l)bynfdl\lﬁl Gldioh!l\[R(ﬁI@Iﬂﬁ@}dﬁiﬂiﬁAA a06oxvtite 300 K)
6 8.92 (bt, 0.4H), 8.69 (bt, 0.6H), 7.36- 73@(m 4H) , 720709(m 4H) ,

6.97 (d, J = 7.2 Hz, 1H), 5 34.5.25 (m 1H). = 12.4 H,
0.411), 5.07-4.99 (m 1.2HZ% 81 (d, ) = 1Ry oé%ﬁ% 4.51-4.48 (m
ey 2H),3.48 (s, 1.8H),

2H), 4.38-4.21 (m 1H), 4.96 m
3.05- 2.95 (m 1H), 2.78-27% : MFH)+. 15 Step 12:
benzyl 1 n(g\fcar onyl } - 5- hydr oxy-

(28) 4,4-difluoro-2-(4-{[(4- quoro
- met hyl - 6- oxo- 1, 6- di hydr opyri m di n-zoyl yrroli dPnium trifluoroacetate
Toa stlrred solution of LiH (1.1 eq) in dioxane, methyl 5-(benzoyloxy)-2-(1-

{[(benzyloxy)carbonyl]amino }-1-methylethyl)-6-hydroxypyrimidine-4-carboxylate

10  was added and the mixture was stirred at 38 °C for 45 min. After cooling down to
room temperature, dimethylsulfate (1.3 eq) was added and reaction mixture was
heated at 60 °C for 2 h. Mixture was then cooled to room temperature, dioxane
evaporated and residue was purified by flash chromatography, eluting with 65/55 v/v
petroleum ether/ethyl acetate. Collection and evaporation of appropriate fractions

15  afforded the title product.
'H-NMR (CDCl;) 8§ 8.19 (d, J = 7.3 Hz, 2 H), 7.65 (t,J = 7.3 Hz, 1 H), 7.51 (t, /= 7.6
Hz, 2 H), 7.33 (bs, 5 H), 5.63 (bs, 1 H), 5.03 (s, 2 H), 3.80 (s, 3 H), 3.63 (bs, 3 H),
1.72 (s, 6 H); MS (M+1) m/z 480.

20 Step &: Benzyl 1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidin-2-yl)-1-methylethylcarbamate.

O
g OH F
sWhsele;
o Ao A
O o)

25  To a methanolic solution of methyl 5-(benzoyloxy)-2-(1-
{[(benzyloxy)carbonyl]amino }-1-methylethyl)-1-methyl-6-0xo-1,6-
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O NOHF HN FNNO F HZ20 A solution of

benzyl - (2S)-4, 4-di fluoro-2-(4-{ [(4-fluorobenzyl)am no] carbonyl }-5-

hydr oxy- IwoweBhgd076- oxo- 1, 6- di hydr opyri m di n-2-yl) pyrrol i dipeg/dBocas1sexyl at e
in MOH was treated with Pd/C 10%v (10% w w) for 3 hours at room
tenperature under H2 atnosphere. The m xture was filtrated over a celite
pad, concentrated in vacuo and treated with trifluoroacetic acid (10 eq.).
The acid in excess was renoved 25 in vacuo to obtain title product as a
pale yellow solid after trituration with ethyl ether. - 137 W) 03/035077
PCT/ GB02/ 04 7¢iBydropyrimidineiaabasarr-Toom hanzylagimd? @) 925 ddediand m)tturer 39

62" (dd, - wesishysed ik nif, A gfasorifon fhenangt e agi e o A%)

4. 05- 3. 87 ( myvashall with B8 HA,and byine, Ari3A-(Na 80,0, Milterddind 2apérated tJ 8bthain thé_H)i 5
M5 : mlz 383 t&MFH)+ Step 13: 2-{
(2S) - 1- [ (di n§ e1’1911‘)§\3|‘f‘3n0)(0x0) acetyl]-4,4-difluoropyrrolidin-2-yl }-

(411 uoy ObaRtik eI £XY0 bs, 1B ¥ Be V19, %z@ﬂb@&ﬁr@@;wmﬂ Hes.6

4- car boxam de on

(29)-4, 4-di fHucmaZs 0784, (4T, b1oar(bheniy,l4) 587id) 01-ca 2 i ! B, 3-6Ty@r ¥); 1.70
nmet hyl - 6- oxo- 1, 6- di hydro yrlmdln 2-yl)pyrrolidiniumtrifluoroacetate in
chloroform &n8Hy g) 1 01 eq.) was treated with nethyl

chl orooxacetate (2 eq. ) at 0 C The m xture was allowed to reach room
tenperature for 2 hours. Dinethylamne (30 15 eq.) was added at room
tenperature gieg ot he m ZI(WaﬁnhceflImahyléﬂhyngv-m/-ﬂuom‘bgﬂiﬁyl) SFhedroxy-1 trictRylvéa s

concentrg%ed in vacuo and\}\a%ucﬁlbydr n&)ﬁdﬂ{ engz{rﬁgg/alﬁldypl‘c (Col um: C18,

el uent : etonitrile afd: ni N rifluoroacetic aC| d. To
obtain the title product two rotaners (rat|o41) were found in 'H NVR 1H
NVR (DVMBO d6+TFA, 300 MHz, 300 K) 8 © 23 (t, J =6.5 Hz, 0.8H), 9.10 (bt,

20 0. 2H), 734-731(m2|—|) 711 , H88 ,2@ 5.48 (dd, J = 8.9
and 5.7 Hz, 1H),
HoN

A methanolic solution of Benzyl 1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-
15  1-methyl-6-oxo-1,6-dihydropyrimidin-2-yl)-1-methylethylcarbamate was stirred over

night under a hydrogen atmosphere in the presence of catalytic 10% Pd/C. Catalyst

was then filtered off through celite, and the filtrate was concentrated. Product was

obtained after trituration with ethyl ether.

"H-.NMR (DMSO) § 12.31 (bs, 1 H), 9.68 (bt, J = 6.6 Hz, 1 H), 8.60 (bs, 2 H), 7.43
20 (dd,/=8.4Hz,J=57Hz,2H),7.20(t,J=8.8 Hz,2 H),4.54 (d, J=6.6 Hz, 2 H),

3.56 (s, 3 H), 1.73 (s, 6 H); MS (M+1) m/z 335.

Step 10: Methyl {[1-(4-{[(4-fluorobenzyl)amino]carbonyl}-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidin-2-yl)-1-
25 methylethyl]amino } (oxo)acetate.
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4.53 (dd, J = 15.0 and 6.7 Hz, 1H), 4.42 (dd, J = 15.0 and 6.2 Hz, 1H),
4.24-4.16 (m 1H), 4.05-4.02 (t, J = 11.8 Hz, 1H), 3.52 (s, 2.4H), 3.45
(s, 0.6HWO30503704 (m 1.6H), 2.84 (s, 2.4H), 2.80 (s, PRTAHH02/027539 -
2.65 (m 0.4H), 2.63 (s, 0.6H), 2.57 (s, 0.6H. 25 MS: nmz 482 (M+H) +.
EXAMPLE 21 2-]

1, 2-di net hyl - 4- (et hyl sul f onyl ) pi perazi n-2-yl]-N-(4-fl uorobenzyl)-5-hydr oxy
-1 - met hyl - 6-oxo-1, 6-di hydropyri m di ne-4-carboxam de - 138 WO 03/035077
PCT/ GB02/ 04753 0 OHF N\ HNN ~NN--' Step 1: 1-benzyl 4-tert-butyl

2- cyano- 2- et hyl pi perazine-1,4-dic arboxylate Boc N CN Cbz 5 To a cooled
(-75 ©C solution of LDA 2M|n hept ang/ T = a solution of

1-[ (benzyl oxy) carbonyl ]-4-(t&tt- tox car gonylpgypi pet he- 2- carboxylic acid
(Bi gge et al, Tetrahedro Legl . 89 30: 15193y in
ac [

was added dropw se
at -75C After bei ng stere ouN" at (1.5 eq) was added.
After 2 hours at -75 10 Cther n m xt evvasleft vvarmngtor t.

ovapor ot o 4Ly Yk S TR A Rt s

(petrol eum efnbellyl Aot ], 6-ﬂﬁlyﬂiﬁjpyhﬁndlbé$;marﬁdxenndd ®) &nd:ﬁ!iaéﬂfyll anhinel(3 Sy
(DVvBQd6, 340K, 300M—|Z 6 7.45-7.30 system.  J = 13 15

Hz, 2H), 4.oglpwlomm, meilayl pklorqqzipaceéate?l geqhwe%ﬁd%fﬁwthsﬁneesﬂe(raa lcgoling; 4 g,

1 3 6 3
L1, 3 5% b B Gy kBB B0 09 o -

(et hoxycar bt@nmeyanae(fmoﬁ‘r Bpa¢tumn§xix}ttm Was thiengpanttidepdl pe@venn chiptoform and
IN HCI. Organic layer was separated, washed with brine, dried (Na;SOy), filtered and

concentrated to obtain title product.

'H-NMR (DMSO) & 12.2 (bs, 1 H), 9.47 (s, 1 H), 9.04 (t, J = 6.3 Hz, 1 H), 7.38 (dd,
10 J=84Hz,J=57Hz,2H),7.16 (t, J= 8.8 Hz, 2 H), 4.50 (d, J = 6.3 Hz, 2 H), 3.78

(s, 3 H), 3.45 (s, 3 H), 1.67 (s, 6 H); MS (M+1) m/z 421.

Stepll: N -[1-(4-{[(4-fluorobenzyl)amino]carbonyl } -5-hydroxy-1-methyl-6-
ox0-1,6-dihydropyrimidin-2-yl)-1-methylethyl]-N*,N*-
15 dimethylethanediamide (11).

Methyl {[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidin-Z-yl)-1-methylethyl]amino}(oxo)acetate was refluxed in an excess
of 2 M solution of dimethylamine in THF for 2 h. Reaction mixture was cooled to
20 room temperature, evaporated and residue was purified by RP HPLC (C18,
water/acetonitrile containing 0.1% of trifluoroacetic acid as eluant). Collection and
lyophilization of appropriate fractions afforded the title product.
'H-NMR (DMSO) § 12.19 (s, 1 H), 9.32 (s, 1 H), 9.06 (t, J = 6.4 Hz, 1 H), 7.40 (dd,
J=8.5Hz,J=5.7Hz,2H),7.18 (t, /= 8.8 Hz, 2 H), 4.51 (d, J = 6.4 Hz, 2 H), 3.55
25 (s, 3 H), 2.93 (s, 3 H), 2.87 (s, 3 H), 1.68 (s, 6 H); >*C-NMR (DMSO) & 168.23,
163.76, 163.09, 161.20 (d, J = 96.4 Hz), 158.46, 151.90, 145.49, 134.77, 129.40 (d, J
= 3.2 Hz), 124.29, 115.05 (d, J = 8.5 Hz), 56.50, 41.51, 35.46, 33.42, 32.68, 26.85;
MS (M+1) m/z 434; MS (M+1) m/z 434.
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pip erazine-1,4-dic arboxyl ate. - 139 WD 03/035077 PCT/ GB02/ 04753 Boc N
N CNH2COMe Cb ~ z 'O CO2Me A solution of 1-benzyl 4-tert-butyl

2- cyano- 2womBlsdopi per azi ne- 1, 4-di carboxyl ate in Et OH was PatdRI2NG75a
solution of Et3N (3.2 eq) and NH2OH HO (3 eq) in EtOH The 5 m xture was
stirred 2 hr at 40 C. After evaporation of the solvent, the residue was
diluted with AcCEt, washed with water, dried over Na2SO4, filtered and
concentrated. The residue was further dissolved in chloroformand

di et hyl acet yl enedi carboxylate (1.5 eq) added to the stirred sol ution.
Reaction was refluxed over night. ThEXaﬂﬂFUEé9 was evaporated and the
residue was purified by flash chromat ography on silica gel 10 (petrol eum

et her/ AcOEt, 65;35) affording the title conmpound.as m xut f isomers in
3.5:1 ratio. SERINMR ( eorgw,yﬁédmmﬁmﬁl}é%r@-@ﬁ gﬁg—ﬁé(gsm%@y%
observed due to the pi1guebLslifbl-2hdcadonildmhidolahyiBposixobl §- 48-7. 25 (m

5H), 6.31( bs, 1.56 H),..6..01 (bs,. 4 .5.63 ( 5,0.78 H, 5.55 (s, 0.22
H, 5.12-5.02 (m 2m,d§1y§*§P§fl’é’bdl??ﬁg’C§%°?AT§%3. 60-3.45 (m 2H), 3.45-3.31
(m 114), 1.51 (s, 2.4H) , 1.45 (s, 0.66 H), 1.41 (s, 9H). Ms: miz 535
(MH)' ' . Step3: 1-benzyl 4-tert-butyl 2-[b-(benzoyl oxy)-4-hydroxy- 6-

(met hoxycar bonyl ) pyrimdin-2-yl]-2-nethyl pi @Hazi ne- 1, 4- dEcar boxyl ate 20
OH N OCOPh  BocN - N-- oweN.~||\pbz§>1\- nz “tert- -[(2) -ami no({

y' - ~di car boxyl at e was

[ (1E) - 3- met hoxy-1-(meth - 3-
oxoprop-1-enyl ] oxy}i m no) meQgry - P >
- 140 WO 03/035077 PCT/ GB02/ 04753 i ssol vedlin xylene and stirred at 155
C for 8h. After evaporation of t'¥e sol vent, tqﬁ' ) )

A solution of 5-methyl-1,3,4-oxadiazole-2-carboxylic acid was treated with 1.9

equivalents of oxalyl chloride and a few drops of anhydrous N,N-dimethylformamide.
10  After 1 h, mixture was concentrated, residue was triturated with n-hexane and directly
added to an equimolar solution of 2-(1-amino-1-methylethyl)-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide (described in step 9,
example 18) in acetonitrile. Triethyl amine (3 eq) was added to the mixture and the
reaction was stirred overnight at room temperature. Title product was isolated by prep
15 RP HPLC (C18, acetonitrile/water containing 0.1% of trifluoroacetic acid as eluant).
'H-NMR (DMSO0) & 12.2 (bs, 1 H), 9.84 (s, 1 H), 9.05 (t, J = 6.5 Hz, 1 H), 7.38 (dd,
J=84Hz,J=5.6Hz,2 H),7.17 (t, J = 8.8 Hz, 2 H), 4.50 (d, J = 6.5 Hz, 2 H), 2.56
(s, 3H), 1.74 (s, 6 H), one methyl signal obscured by water,
MS (M+1) m/z 445.

20
EXAMPLE 20
2-{(25)-1-[(dimethylamino)(oxo)acetyl]-4,4-difluoropyrrolidin-2-yl }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide
25
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resi due was di ssolved in pyridine and benzoic anhydride (1.5 eq) was added.
The reaction mxture was stirred at roomtenperature over night, then

pyri di ne wa3/0gvapor ated. The residue was diluted w th Ac®ET/GRod®47T8gani c
phase washed with HO 5 IN, dried (Na2SO4) and evaporated. The title
product was obtained by flash chromatography (eluent: petrol eum

et her/ AcOEt 70/30). 1H NWVR (DVBCQd6, 340K, 400MHz) S 12.96 (bs, 1H), 8.07
(d, J=7.2 Hz, 2 H), 7.76 (t, J=7.6 Hz, 111), 7.62 (t, J=7.6 Hz, 2H)
7.37-7.22 (m 5H), 5.03 (s, 2H), 3.96 (dt ,J1=13.6 Hz, J2=5.8 Hz, 1H)
3.80-3.52 (m 7H), 3.47-3.40 (m 1H), Q.65 (s, 3H), 1.35 10 (s, 9H). M=
mz 607 (MH) +. Step 4: 1-benzyl 4:terl-bupy =

2-[ 5- (benzoyl oxy) - 4- (met hoxycar bonyIN H

met hyl - 6- oxo- 1, 6- di hydr opyri m di n- 2- t hyl 9 azine-1, 4-

di car boxylate. 15 0 Ov N OVe"BocN N BocN N ~. NCbz O
LNCbz O A B 1-Benzyl 4-tert

2-[ 5- (benzoyl oxy) - 4- hydr oxy-F6- ( ar bgnyl ) pyrimdin 20
2-yl]-2-nethyl pi perazi ne-1, 4-di car bpxyl ate was added to a suspension of LiH
(1.1 eq) in dioxane (7 n1/nnDI)(3 om tenperature. The m xture was
stirred at 40 C for 45 mn, then’dingthylsulfate (1.3 eq) was added and
the tenperature was raised to 60 C fter 1 h glacial acetic acid (0.1 eq)
was added to the reaction m xture, followed by water (7 ml/mmol) and Et OAc
(7 m/mmol). .aqueoys rated a d 25 extracted with Et OAc.
The conbi ned siclf ani c Igy]é?ré%&g?lémgg}d' 8 1%?%@'53 1dingy1 % whrreamiasg ed. The
crude was purified by flash chromatography on silica gel - 141 WO

03/ 035077 PCT/ GB02/ 04753 (AcOEt/petr un1ether, 1:4) to separate the
title conpound AfromB (ratio AAB 1. . & _1H NVR (CD3CN, 320K, 300MHz)
S 8.18 (d, J=7.2 Hz, 2H), 7.80 (t, J=m , 1FD 7.63 (t, J=7.8 Hz, 2H),
7.45-7.22 (m 5H), 5.08 (AA system ‘JCI)b:z Hz, 2H),
5 A solution of dimethyl sulfoxide (2.1 eq) in dry dichloromethane was added dropwise

to a stirred solution of oxalyl chloride (1.01 eq) in dry dichloromethane (1.25 N) at -
78 °C under N, atmosphere. After 15 min, a solution of the commercially available 1-
benzyl-2—methy1—(25,4R)-4—hydroxypyrrolidine—1,2—dicarboxy1ate in dry
dichloromethane was added slowly, and stirring was continued for 30 min at —78 °C.
10 After addition of triethylamine (5 eq), the mixture was gradually warmed up to room
temperature. The mixture was quenched with water and aqueous layer was separated
and extracted with dichloromethane. The extract was washed with brine and dried
over Na,SO,4. Concentration of the solvent in vacuo gave aresidue, which was
purified by flash cromatography (ethyl acetate:petroleum ether = 3:7) to give title

15  product as a yellow oil.

"HNMR (DMSO-ds+TFA, 400 MHz, 330 K) § 7.40-7.32 (m, 5H), 5.20-5.09 (m, 2H)
4.79 (d,J = 9.7 Hz, 1H), 3.95 (d,J = 17.9 Hz, 1H), 3.78 (d, J = 17.9 Hz, 1H), 3.64 (s,
3H),3.13 (dd, J = 18.7 and 10.6, 1H), 2.62 (dd, J = 18.7 and 2.7 Hz, 1H).

MS: m/z 278 (M+H)*

>

20
Step 2: 1-Benzyl 2-methyl (25)-4,4-difluoropyrrolidine-1,2-dicarboxylate
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54.18-3.88 (m 3H), 3.81 (s, 3H), 3.68-3.46 (m 5H, at 3.58 (s)),
3.40-3.22 (m 1H), 1.75 (s, 3H), 1.49 (s, 9H). Ms. mz 621 (M+tH)+. Steps:
Met hyl 5-Wbenmsipibxy) - 2- [ 4- (t ert - but oxycar bonyl ) - 2- net hy| pCpaBO2i04753 10
2-yl]-1-nethyl - 6-ox0-1, 6-di hydropyri m di ne-4-carboxylate 0 N OCOPh Owe
BocN N ~NH O 1-Benzyl 4-tent-butyl 2- [5

- (benzoyl oxy) - 4- ( met hoxycar bonyl ) - 1- net hyl - 6- oxo- 1, 6-

di hydr opyri m di n-2-yl ] -2-net hyl pi perazi ne- 1, 4-di carboxyl ate was di ssol ved
in AcOEt (20 ml/mol) and hydrogenated at atm pressure on 10% (ww) Pd/C
over night. After 15 filtration of Fhe catal yst, solvent was evaporated to
gi ve crude product. 1H NVR ( DMBOJ6F: 340K, 400MHz) b 8.08 (d, J =7.1
Hz, 2H), 7.787 (t, J = 7.4 Hz, 11-1 63 ({, J =7.8 Hz, 2H), 4.30 (d, J
= 15.2 Hz, 1H), 3.90-3.50 (m 10H), . (m 1H), 1.81(s, 3H), 1.37
(s, 9H). VB (EI+) nz/z 487 (MrH)+. 20, Step 6:

2-[ 1, 2-di net hyl - 4- (et hyl sul f onyl ) pi peGlaZI - 2-yl]-N-(4-fluorobenzyl)- 5-

hydr oxy-1 - neA;éXféthﬂBf?‘b%nﬂfl@ BNy ga@)@)m[@ ol‘ildlﬁ@ﬂ@()d‘ié‘é}b 86ylate ifr ude met hyl

5- (benzoyl o ert-"but oxycar bonyl hy. n 1 25
met hyl - 6- ox 03119_ hlgromaianespas sy | |aﬁ‘éﬁd4t9@a%013’659§*r§ %g%fgwgéﬁ% Gﬁ‘&xﬂ%l%m p-
fl Uﬁ{ obenzyl &Bhl?ﬁrﬁéihéfﬁe?ﬂécoﬁﬁiﬂ t@dfmd’ﬁ:lmﬂe E.‘é(;t@tlm Mirtoe VW&SWd tzﬁﬁ‘feﬁlﬂ(x esbnover ‘
ni g vaporation o e solyv af f orded_cr.u roduc
( M-H) +. % 1418 mpEAt %%F@%W ‘&d‘f’fﬁﬂﬁiﬂg%org@tnﬁg@' ’gB’fl%§erP3]E? telzl\c/iﬁvvta”%e%lp\ﬁ'gl%“ ous
step wgs H(él:_gymbtg ddied nvexﬁmsoz @nalr’e%apmﬂte)d @rgive fONMBEBUOE a8aggliow ADONa (3. 2

t
eq) an ﬁfﬁlvtﬂ% Mr%? iﬁ 3 Over 0%&5@40 ?'39 (o, S8, 3, Wﬁ@)(fnu%ﬁ)

stirred at room e cru solid

(4-f1 uor oben@yls,ﬂi)[ﬂ%t?eﬁ(i @bxﬁ%&?éér%&l@t?i Zﬁ%nm@mﬂ pPpetpriiallyy| -5 5
hydr oxy- | - neﬁmé}D@Ig)@pﬁﬂ @ndi hydropyri m di ne- 4-car boxyl ate) obtai ned washed

wth H 1200 9F NMR 'H-'°F dec (DMSO-dg, 400 MHz, 330 K) 6 - 98.13 (d, J = 223.7 Hz) +
—98.72 (d, J = 223.6 Hz) (rotamer a), —101.38 (d, J = 190.7 Hz) +-102.00 (d, ] =
191.3 Hz) (rotamer b) (2F).
MS m/z 300 (M + H)".

15 Step3: 1-[(Benzyloxy)carbonyl]-4,4-difluoro-L-proline
F

F

OH
N

Coz O
A solution of 1-benzyl 2-methyl (25)-4,4-difluoropyrrolidine-1,2-dicarboxylate in
methanol was refluxed with 2N NaOH (2 eq) for 2 hours. Methanol was removed and
pH adjusted to 1 with 3 N HCI obtaining a suspension which was extracted several
20 times with ethyl acetate. Combined organics were dried over Na;SO4 and evaporated
to give title product as a dark brown oil.
' NMR (DMSO-ds, 400 MHz, 330K) & 12.96 (br s, 1H), 7.36-7.31 (m, 5H), 5.11 (s,
2H), 4.50 (bs, 1H), 3.91-3.80 (m, 2H), 3.01-2.82 (m, 1H), 2.56-2.41 (partially under
DMSO) (m, 1H).
25 . MS: m/z 284 (M-H)".

Step 4: Benzyl-(2S)-2-aminocarbonyl-4,4-difluoropyrrolidine-1-carboxylate
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M5 (EIl+) mhz 490 (MtH)+. Deprotection of Boc group was carried out in
DCM TFA (1:1, 10 m/nmrnol) for 1 hour. 10 Ms (El+) mhz 390 (M+H) +. The
crude prowowos/osms7 di ssolved in DCM, Et3N (3.3 eq) and MPETREL20258 eq)
wer e added and the reaction was stirred at roomtenperature over night.
The reaction m xture was evaporated and the crude residue purified by
preparative HPLC (C18, gradi ent of CH3CN H20 + 0.01% TFA) to obtain the
title product. 15 'H NVR (CD3CN + TFA, 320K, 400MHz) S 8.51 (bs, 1H)
7.46-7.36 (m 2H), 7.15- 7.10 (m ZFD 4.64 (d, J = 6.4 Hz, 2H), 4.04 (dd,
J1 14.4 Hz, J2 = 2.2 Hz, 1H), 3. gs-F3. 80 (m 1H), 3.68 (dt, JI = 13.6 Hz,
J2 3.3 Hz, 1H), 3.61 (s, 3H), 3. O (m 1H 3.42-3.31(m 2H), 2.94
(s, 3H), 2.81 (s, 3H), 1.92 (s, 3H). VB: MZmﬁ (MtH) +. 20 Tables 1 and 2
bel ow I'i st conmpounds of the present i ich have been prepared.
The tables provide the structure and name of each conpound, the mass of
its nolecular ion plus 1 (Mt) or m)l ecebar4on minus 1 (M) as determ ned

via FIA-M5, 294 stified So1atioebs & yoEHRb Y B0 4 Qi RN REAL ﬁ‘rohﬂ@ pyﬁﬁﬁi@(w igd.
the identity of the salt 2

VWhen the co ound are é S 5

i ncl uded wit %ﬁ%ﬁwﬁc Jrogpate ('?‘%’e @%fl%@%a@mﬁ%n. éFéthnﬁ'iee(él 2§§Q) 1*" in
'(Ij'abl e 1lis bvdeﬁ]ddedathdthb Dodnertyat sedled at ro@ﬁﬂ@ﬂbeﬁaﬁfreﬁﬁ%dﬂiuts Didtane was
eprot ectd on ste e ve ese 1 n,t

et s thiongoRRdid BT SopidiBissiiVRe i NG BIaERYS W EREELY) 04752
Tabl e | Exp Stwnactingeediaab@OSotddmmine, Gried ¢@r dab¥y fidnreglapd Svipatated jn 394 1

Hsc ~ N of f Jadﬁ%&@%ta%a(ﬂe‘lw&}" phenyl)-6- N N oxo-1, 6-di hydropyri m di ne- 4-

car boxam de 0 o N-(2,3-di met hoxybenzyl)-5- 410 1
Two sets of s1gna1s two conformers (ratio 1:1) were present.

'H NMR (DMSO-dg, 400 MHz, 300 K) § 7.56 (d, J = 15.4 Hz, 1H), 7.39~7.34 (m,

10 5H),7.17 (d,J = 19.3 Hz, 1H), 5.10-5.08 (m, 2H), 4.42 (dd, J = 9.3 and 4.7, 0.5 H),
4.34 (dd, T =9.2 and 4.6 Hz, 0.5 H), 3.92-3.73 (m, 2H), 2.90-2.72 (m, 1H), 2.43-2.30
(m, 1H).
MS: m/z 285 (M+H)*.

15 Step5: Benzyl-(2S5)-2-cyano-4,4-difluoropyrrolidine-1-carboxylate
F
F
X
NS
Cbz

A solution of benzyl-(2S)-2-aminocarbonyl-4,4-difluoropyrrolidine-1-carboxylate and
triethylamine (2.1 eq.) in dichloromethane was cooled to 0°C and trifluoroacetic
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1
20  hour allowing the mixture to reach room temperature. Volatiles removed in vacuo and
residue taken up in ethyl acetate, washed with HCI 1IN, brine and dried over Na,SOy,.
Evaporation gave title compound as brown oil.
"H NMR (DMSO-ds, 400 MHz, 300 K) § 7.40-7.34 (m, 5H), 5.20~5.03 (m, 3H),
3.99-3.72 (m, 2H), 3.06-2.69 (m, 2H).
25
Step 6: Benzyl-(2S5)-2-[amino(hydroxyimino)methyl]-4,4-difluoropyrrolidine-
1-carboxylate
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~CH (pyrrolidin-1-yl net hyl ) phenyl |-
carboxam de (TFA salt) 6 o N-(4-fl
met hyl- 6- oxo-2-[4- p3'tTolidin-1 Hc
di hydropyri m di ne-4- (DN o car boxam

N of f hydroxyl -nmethyl-2-(4 o JcH nethyl phenyl) 6-oxo 1,6 N, N
dropyrimdine-4- H Co o, CH carboxamde 3 o
, 3- diwetobosspbenzyl ) - 2-{4- 453 3

nzyl)-5-hydroxy-1 437 3 OH
F\N yIN@(ng/I ) phenyl ]-1, 6- eN
sa 70

N- (4-fl uorobenzyl)-5-hydroxy-1 451 3 11 N OH

met hyl - 6- oxa- 2-[ 4- (pi peridin-1- yl met Bd2) p

N o car boxamdg kb Behiy-(25)-2-cyano-4,4-difluoropyrrolidine-1-carboxylate,

10

15

20

25

hydroxylamine hydrochloride (1.4 eq.) and triethylamine (1.7 eq.) in ethanol was
refluxed under nitrogen for 5 hours. Mixture was concentrated and residues taken up
in ethyl acetate and washed with water and brine. Combined organics were dried over
NaySO, and evaporated to give title compound as a foam.

'H NMR (DMSO-ds, 300 MHz, 330 K) 8 9.12 (bs, 1H), 7.38-7.34 (m, 5H), 5.36 (bs,
2H), 5.13 (d,J = 14.4 Hz, 1H) + 5.09 (d, J = 14.4 Hz, 1H), 4.56 (dd, J = 8.6 and 4.9
Hz, 1H), 4.07-3.76 (m, 2H), 2.80-2.71 (m 1H), 2.60-2.51 (partially under DMSO) (m,
1H).

MS: m/z 300 (M+H)".

Step 7: Dimethyl-2-{[(amino-{(2S)-1-[(benzyloxy)carbonyl]-4,4-
difluoropyrrolidin-2-yl }methylidene)amino]oxy } but-2-enedioate
F

F
N-

/ O
N COOMe
Cbz NHp |

COOMe
A solution of benzyl-(2S5)-2-[amino(hydroxyimino)methyl]-4,4-difluoropyrrolidine-1-
carboxylate and dimethylacetylendicarboxylate (1.2 eq.) in chloroform was refluxed
for 1 hour under nitrogen and the solution was concentrated. Residue was purified by
flash chromatography on silica gel, (eluent: petroleum ether:ethyl acetate = 7.5:2.5), to
give the desired product as a 3:1 mixture of two isomers by 'H NMR.
"H NMR (DMSO-dg, 300 MHz, 330 K) § 7.45 -7.25 (m, 5H), 6.63 (bs, 1.5H), 6.30
(bs, 0.5H), 5.62 (s, 0.75H), 5.60 (s, 0.25H), 5.13 (s, 2H), 4.58 (dd, J = 9.1 and 4.9 Hz)
+ 4.57 (dd, partially overlapped) (1H), 3.96-3.86 (m, 2H), 3.79 (s, 2.2H), 3.74 (s,
0.8H), 3.66 (s, 0.8H), 3.61(s, 2.2H), 2.93-2.81(m, 1H), 2.56-2.43 (partially under
DMSO)(m, 1H).
MS: m/z 442 (M+H)".
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| CS of f [ (di met hyl anPe@)GroRioyiss phenyl
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71-1,6 N di hydropyrim di ne-4-



2, 3-di net hoxybenzyl )-5- 495 3 ", r-IN off hydroxy-1-nethyl-2-(4-

lin-4-ylmethyl)phenyl) j NN\ o' er' 6-oxo-1l,6-dihydropyrim di ne-4-
o] capwenarde (TFA salt) -144 WO 03/ 035077 PCT/ GBOPCUATD3Z/04733 0

N- (4-fl uorobenzyl)-5-hydroxy-1 453 3 H3CN OH F net hyl - 2-[ 4- (nor pholin-4
met hyl ) phenyl ]-6-0x0-1,6- 0 ~ ~N N di hydropyrim dine-4 L.N O carboxam de

(TFA salt) 10 o N-(4-fl uorobenzyl)-5-hydroxy-1 466 3 H3C-N CH F

met hyl -2-{4-[(4 H ¢ N nethyl pi perazin-1-N N o yl)nethyl]phenyl }-6-o0xo-1, 6-

di hydr opyri m di ne-4- car boxam de STFA salt) 11 o 2-{4- 481 3 H3c~ off

[ (dih eé hyl alm' Btepret hy| | phesihgltd-{ QSE[(henaylexy)sarbonydl-dardiflneeppeslidin-P-8}- H3c

o~ hydroxyl - met hyl - 6- 0x%q:- % bR \Jads ne- 4 car boxam de (TFA

salt) 12 0 2-{4- 439 35$d%g?%§%@g?%gtﬁ%a%%ﬁil }- F[( H3C-N of1S aZ

N- (4-fl uorobenzyl)-5-hydroxy-1 H3C N net hyl -6-0xo0-1,6- H3c N O

di hydr opyri m di ne-4 carboxam de (TFA sal Ha411 3 t 1-c-Noff F
[ (di met hyl am no) (phenyl ) methy 1] - N-(4-N benzyl)-5
O
F
N @)
F “Cbz

A solution of dimethyl-2-{[(amino-{(25)-1-[(benzyloxy)carbonyl]-4,4-

5  difluoropyrrolidin-2-yl }methylidene)amino]oxy } but-2-enedioate in o-xylene was
refluxed for 6 hours. Then the reaction was cooled down and concentrated at
rotavapor. Ethyl ether was added until precipitation of a solid that was filtered,
washed with other ethyl ether and dried to give the title pyrimidine as a brown solid.
Two sets of signals, two rotamers (ratio 1:1) were present.

10 'HNMR (DMSO-dg, 400 MHz, 300 K) 8 12.97 (s, 1H), 10.38 (s, 1H), 7.40-7.29 (m,
3H), 7.22-7.15 (m, 1H); 7.10-7.05 (m, 1H), 5.12 (d, J = 12.6 Hz, 0.5H) 5.10 (s, 1H),
4.89 (d, J = 12.6 Hz, 0.5H), 4.86-4.72 (m, 1H), 4.10-3.86 (m, 2H), 3.81 (s, 3H),
2.90-2.85 (m, 1H), 2.64-2.53 (partially under DMSO) (m, 1H).
MS: m/z 410 (M+H)".

15
Step 9: Methyl 5-(benzoyloxy)-2-{(25)-1-[(benzyloxy)carbonyl]-4,4-

difluoropyrrolidin-2-yl} -6-h}gﬁ)xypyrimidine—4—carboxylate

Methyl-2-{(2S)-1-[(benzyloxy)carbonyl]-4,4-difluoropyrrolidin-2-y1}-5,6-

20  dihydroxypyrimidine-4-carboxylate in dry pyridine was treated with benzoic
anhydride (2 eq.) overnight at room temperature.
The mixture was evaporated, taken up in ethyl acetate and washed with HC] 1N and
brine. Organics were dried over Na,SOy, filtered and evaporated to obtain an oil
which was purified by flash chromatography on silica gel (eluent: ethyl

25  acetate:petroleum ether = 7:3).
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\N ° NI hydroxyl - et hyl - 6- oxo- 1, 6- di hydropyri m di ne-4- H3CCH3 O
carboxam de (TFA salt) 14 O N-(4-fluorobenzyl)-2-[(4- 480 3 H3C off , F
fornmyl pi peoaziosso17 J yl ) (phenyl ) met hyl ]-5-hydroxy-1 ~N N meTlGB028413%0- 1, 6 N
O di hydropyri m di ne-4- carboxam de (TFA salt) O0-1 15 o
N-(4-fluorobenzyl)-5-hydroxy-1 474 3 H3c~ OH F nethyl -6-o0x0-2 N
{phenyl [ (pyridin-3- N ylnethyl)am no]nethyl}-1,6- dihydropyrimdine-4-
carboxam de (TFA salt) ~ N 16 CH3 2-benzyl-1-[2- 425 H,, NO
(di met hyl am q&) ethyl]-N-(4 off F fluorobenzyl)-5-hydroxy- 6-oxo-

1, 6- di hydr opyHiN¥M&R GEMEO-d4iN300 YT 82 H) del 3(STHAs SHIY, 8.10 (145 7\6310 335077

7 . et byl-am | 42 0
(ot 95852823?27!% _@g.% r%zx’[yl?%ﬂéﬂ%ﬁﬁ%??ﬁf AEAT ol 338 R 4
di hydr opyr i mi@i mel-3 Heat BoXi-3187 (mrdHy 34 17) (s, T8 3821899 (m, 2H).

N- (4-f1 uor obang:yih)z-s34nerpRy- 1 368 1 H3C, N OH o
nmet hyl - 2-§4- nmet hyl phenyl ) - 6- oxo- 1, 6-di hydr opyri m di ne-4

Step 10: Methyl-5-(benzoyloxy)-2-{ (25)-1-[(benzyloxy)carbonyl]-4,4-
difluoropyrrolidin-2-yl }-1-methyl-6-ox0-1,6-dihydropyrimidine-4-
carboxylate

O
OBz
~ N ,
N @)
F. N ~
N O
F “Cbz

10 Methyl 5-(benzoyloxy)-2-{ (ZS)-l-[(benzyloxy)carbony]]—4,4—diﬂuoropyrrolidin-Z—yl}—
6-hydroxypyrimidine-4-carboxylate dissolved in dry 1,4-dioxane was added to a
suspension of LiH (1.4 eq.) in dioxane. The mixture was stirred at 38° C for 45
minutes and then cooled down to room temperature. Dimethyl sulphate (1.3 €q.) was
added and the mixture was warmed to 58 °C for 1 hour. The reaction mixture was

15 cooled down to 16 °C and glacial acetic acid (0.1 eq) was added, followed by water
and ethyl acetate. The combined organic layers were dried (Na,SO,), filtered and
concentrated to an oil which was cromatographed through silica gel (eluent: ethyl
acetate:petroleum ether=3:7) to give the desired compound as a 1:1 mixture of two
rotamers by "H NMR

20 'HNMR (DMSO-ds, 300 MHz, 300 K) 8 8.11-8.08 (m, 2H), 7.80 (t, J= 7.7 Hz, 1H),
7.67 -7.65 (m, 2H), 7.36-7.10 (m, 5H), 5.50 (dd, J = 9.2 and 4.7 Hz, 1H), 5.22 (d, T =
12.9 Hz, 0.5H), 5.14-4.95 (m, 1H), 4.93 (d, J = 12.3 Hz, 0.5H), 4.16-3.79 (m, 2H),
3.74 (s, 3H), 3.61 (s,1.5H), 3.45 (s,1.5H), 3.25-3.11 (m, 1H), 2.89-2.74 (m, 1H).
MS: m/z 528 (M+H)".

25
Step 11: Benzyl-(25)-4,4-difluoro-2-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-
hydroxy-1-methyl-6-0x0-1 ,6-dihydropyrimidin-2-yl)pyrrolidine-1-
carboxylate
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NI NI carboxamde O H3C 19 cH, 2-benzyl-N(2,3- 467 1 c o

di met hoxybenzyl)-1-[2 N off e (dinethylamno)ethyl]-5- \ I \' I N\ I CH3
hydr oxy- 6W0ox0/0335067 ~ o di hydropyrim dine-4 0 O cH, carboxaerdsBog/o¥FA3Isal t)
20 0 2-{4-[(4-ethyl piperazin-1- 480 3 H C off F yl)nethyllphenyl}-N(4
CF~ fluorobenzyl)-5-hydroxy-I- N~ 1 N nmethyl-6-0x0-1,6 N o

di hydropyri m di ne-4- carboxam de (TFA salt) 21 O

N- (4-fl uorobenzyl)-5-hydroxy-1 528 3 H3C N OH F

met hyl - 6- oxo- 2- { 4- [(2 pyridin ~NI N1 3-ylpiperidin-1 NI / o

yl ) met hyl | phenyl } -1, 6- di hydropyr| m dPne- 4- carboxanide (TFA salt) 22 0

N- (4-fl uor obenzyl) - 5 hydr oxy-1 27 10Hret hyl - §- ox@ 1, 6- H3C-N| OH P
di hydr opyri m di ne-4 Ncar boxam de \I‘N difmet hoxybenzyl ) -5- 320
1 H3CQ'N OH hydroxy-1-net hyl - 6- oxo- di ne-4- ~N N ol CH3
carboxamde OO0, CH3 24 0 I HSCNOH/ F
(trifluoronethyl)benzyl]-5

Methyl-5-(benzoyloxy)-2-{ (25)-1-[(benzyloxy)carbonyl]-4,4-difluoropyrrolidin-2-y1 }-
1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxylate in dry MeOH was treated with
4-fluorobenzyl amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in vacuo
5 and the residue was taken up in ethyl acetate, washed with HCI 1N, brine, dried over
Na,SO,. The filtrate was concentrated in vacuo and triturated with ethyl ether to
obtain the title compound as a 1.5:1 mixture of two rotamers by NMR.
'"H NMR (DMSO-ds+TFA, 300 MHz, 300 K) & 8.92 (bt, 0.4H), 8.69 (bt, 0.6H), 7.36—
7.31 (m, 4H), 7.20-7.09 (m, 4H), 6.97 (d, J = 7.2 Hz, 1H), 5.34-5.25 (m, 1H), 5.14
10 (d,J=12.4 Hz, 0.4H), 5.07-4.99 (m, 1.2H), 4.81 (d, J = 12.2 Hz, 0.4H), 4.51-4.48
- (m, 2H), 4.38-4.21 (m, 1H), 4.07-3.96 (m, 1H), 3.59 (s, 1.2H),3.48 (s, 1.8H), 3.05—
2.95 (m, 1H), 2.78-2.68 (m, 1H).
MS: m/z 517 (M+H)".

15 . Step 12: (25)-4,4-difluoro-2-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-
‘ 1-methyl-6-0x0-1,6-dihydropyrimidin-2-yl)pyrrolidinium
trifluoroacetate
@)
~ OH F
e Y
x> N
F. N
NN O

20 A solution of benzyl-(25)-4,4-difluoro-2-(4-{[(4-fluorobenzyl)amino]carbonyl } -5-
hydroxy-1-methyl-6-0xo-1,6-dihydropyrimidin-2-yl)pyrrolidine-1-carboxylate in
MeOH was treated with Pd/C 10%wt (10% w/w) for 3 hours at room temperature
under Hj, atmosphere. The mixture was filtrated over a celite pad, concentrated in
vacuo and treated with trifluoroacetic acid (10 eq.). The acid in excess was removed

25  in vacuo to obtain title product as a pale yellow solid after trituration with ethyl ether.
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N hydr oxy- 1- net hyl - 6- oxo-1, 6- N di hydropyri m di ne-4- 0 carboxamde F F F
-146 WD 03/ 035077 PCT/ GB02/ 04753 25 O N-(3-chloro-4-nethyl benzyl)-5- 308 1
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NC 0 26 0 Chiral 5-hydroxy-N-[(1R 2S)-2- 490 3 VII N OH

hydr oxy-2, 3-di hydro-1 Hinden H3C 1 %N 1-yl]-1-nmethyl-2-{4-[(4- N~ N

nmet hyl pi perazin-1- 0 1 neth | hen 1 -6-0x0-1 6-HO -CP di hydropyrim di ne-4
carboxam de (TFA salt) 27 0 Chiral N-(4-fluorobenzyl)-5-hydroxy-2 481 3
H3C-N 1 OH _ F (4-{[(2R)-2 ~N (nmet hoxynet hyl )pyrrolidin-1- N1 o

oxo- 1, 6- di hy’cHtDMRKDMESﬂ)nE#ﬂFA!—BOQ:N&éz [e3 6 e (] (ﬁﬁAthIlw @8J & Chizy 2H),

N-(4- fI b I

(et h0é§§£§;heﬁzﬁ GF BN IED. 155 (G F bt HReATL o T dapiang 06 iz 1et)) ™
oxo-1 |
SR 8 R i B 01 o
enyl ) - 5- hydr biy;-2196et 1y, 6 H).

5  MS: m/z 383 (M+H)".

Step 13: 2-{(2S5)-1-[(dimethylamino)(oxo)acetyl]-4,4-difluoropyrrolidin-2-yl } -
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-dihydropyrimidine-
4-carboxamide

10
A solution of (25)-4,4-difluoro-2-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-

methyl-6-0x0-1,6-dihydropyrimidin-2-yl)pyrrolidinium trifluoroacetate in chloroform
and triethylamine (1.01 eq.) was treated with methyl chlorooxacetate (2 eq.) at 0 °C.
The mixture was allowed to reach room temperature for 2 hours. Dimethylamine (30

15  eq.) was added at room temperature and the mixture left stirring over night. The
mixture was concentrated in vacuo and purified by preparative HPLC (Column: Cis,
eluent: acetonitrile and water containing 0.1 % trifluoroacetic acid). To obtain the title
product two rotamers (ratio 4:1) were found in '"H NMR.
'H NMR (DMSO-dg+TFA, 300 MHz, 300 K) &§ 9.23 (t, J = 6.5 Hz, 0.8H), 9.10 (bt,

20 0.2H),7.34-17.31 (m, 2H), 7.11 (t, = 8.8 Hz, 2H), 5.48 (dd, J = 8.9 and 5.7 Hz, 1H),
4.53 (dd, T = 15.0 and 6.7 Hz, 1H), 4.42 (dd, J = 15.0 and 6.2 Hz, 1H), 4.24-4.16 (m,
1H), 4.05-4.02 (t, J = 11.8 Hz, 1H), 3.52 (s, 2.4H), 3.45 (s, 0.6H), 3.15-3.04 (m,
1.6H), 2.84 (s, 2.4H), 2.80 (s, 2.4H), 2.79 - 2.65 (m, 0.4H), 2.63 (s, 0.6H), 2.57 (s,
0.6H).

25  MS: m/z 482 (M+H)".

EXAMPLE 21
2-[1,2-dimethyl-4-(methylsulfonyl)piperazin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-

methyl-6-o0x0-1,6-dihydropyrimidine-4-carboxamide
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N oxo- 1, 6-di hydropyri m di ne-4- carboxam de (TFA salt) 30

2-benzyl - N- (4-fl uorobenzyl)-5- 467 1 N hydroxy-1-(2-norpholin-4- 0 F

yl et hyl ) -Wo®g033076- OH N di hydropyri m di ne-4- N N car boxamCa&GRZBNS3alt) O
31 cH3 0 1-[2-(dinmethylam no)ethyl]-N- 335 HC NN OH F

(4-fl uorobenzyl)-5-hydroxy-6 3 oxo-1, 6-di hydropyrimdine-4- \N N

carboxam de (TFA salt) 0 32 N N-(4-fluorobenzyl)-5-hydroxy- 6 355
ox0-1-(pyridin-3-ylnethyl)-1,6 0 di hydropyrimdine-4- INI OHi | F
carboxam de (TFA salt) \N O - 147 WD 03/035077 PCT/ GB02/ 04753 33

2- benzyl - N- (4-fl uorobenzyl)-5- 451 1 hydr oxy- 6- oxo- 1- (2-pyrrolidin- NF
1 ylethyl) 1,6 ow 11l dihydropyri m'\di ng-4- gH\N N ' carpboxami de (TFA salt)

0 34 2-benzyl-N-(4-fl uorog’enz?l ) - 5- "M65

hydr oxy- 6- oxo- 1- ( 2- pi peri ib@é Myl -1, 6gqdi h gyri m di ne-
B\ N

.L\«/N\\

O
Stepl: 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-1,4-dicarboxylate
Boc
8%
N CN
Cbz

To a cooled (-75 °C) solution df LDA 2M in heptane/THF (1.5 eq) in THF, a solution
of 1-[(benzyloxy)carbonyl]-4-(tert-butoxycarbonyl)piperazine-2-carboxylic acid
(Bigge et ai, Tetrahedron Lett. 1989, 30: 5193) in THF was added dropwise at -75°C.
After being stirred for 1 hour at -75 °C, Mel (1.5 eq)'was added. After 2 hours at -75
10  °C the reaction mixture was left warming to r.t., evaporated, diluted with AcOEt,
washed with NaHCOs, water, brine and dried over Na;SO,.. The crude was purified
by flash chromatography on silica gel (petroleum ether/AcOEt, 85:15) to obtain the
title compound .
'H NMR (DMSOds, 340K, 300MHz) § 7.45-7.30 (m, 5H), 5.19 (AA’ system, J = 13
15 Hz, 2H), 4.05 (d, J = 14 Hz, 1H), 3.87-3.78 (m, 1H), 3.66 (d, ] = 14 Hz, 1H), 3.62-
3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H).
MS: m/z 360 (M+H)".

Step 2: 1-benzyl 4-tert-butyl 2-[(Z)-amino({ [(1E)-3-methoxy-1-
20 (methoxycarbonyl)-3-oxoprop-1-enyl]Joxy }imino)methyl]-2-methyl
piperazine-1,4-dicarboxylate.
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OH F 4-carboxamde (TFA salt) N I NNI N\ 0350
2-(1-benzyl piperidin-2-yl)-N(4 451 4 H3c N off F

f | uor ober9lopassomydr oxy-1 N net hyl - 6- oxo- 1, 6- N di hydr opyPCriGHBmR©473 N o
carboxam de (TFA salt) i | 36 o N-(4-fluorobenzyl)-5-hydroxy-1 375 4
H3C-, N off F nethyl-2-(1-nethylpiperidin-2 N (~\ yl)-6-0x0-1,6 N

di hydropyrimdine-4- N,CN O carboxanide (TFA salt) 37
2-(1-benzylpiperidin-3-yl)-N(4 451 4 ""NI HI F

fl uorobenzyl)-5-hydroxy-1 ~N N" \ nethyl-6-o0xo0-1,6- "r+'J

di hydr opyri m di ne- 4- carboxan1de (fkﬁ salt) 38 0 1-{3- 411 3 OHF

[ (di met hyl am no) et hyl | benzyl - fl'uor obenzyl) - 5- hydroxy 5 N
6- oxo0- 1, 6-di hydr opyri m di ne- 4- H O N R oxam de (TFA salt) OH3 39 CH O
N-(2, 3- dlnethoxybenzyl) 1-[2- 37 a. e@nino)ethyl]-5- H3c N |

hydr oxy-6-0x0-1,6 N N 0-10H3 dlhyd r|n1d|ne 4- o0 0" carboxam de (TFA
salt) OH3 40 0 N-(2, 3-di rrethoxybe )N5- 97 1 N N CH
hydr oxy- 6- oxo- 1- (pyri di n- 3-

A solution of 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-1,4-dicarboxylate in
EtOH was added to a solution of Et3N (3.2 eq) and NH,OH HC1 (3 eq) in EtOH. The
5  mixture was stirred 2 hr at 40 °C. After evaporation of the solvent, the residue was

diluted with AcOEt, washed with water, dried over NaySOy, filtered and concentrated.
The residue was further dissolved in chloroform and dimethylacetylenedicarboxylate
(1.5 eq) added to the stirred solution. Reaction was refluxed over night. The mixture
was evaporated and the residue was purified by flash chromatography on silica gel

10 (petroleum ether/AcOEt, 65:35) affording the title compound as mixuture of isomers
in 3.5:1 ratio.
'"H NMR (DMSOdg, 340K, 300MHz). Two sets of signals were observed due to the
presence of the geometric isomers: § 7.48-7.25 (m, 5H), 6.31( bs, 1.56 H), 6.01 (bs,
0.44 H), 5.63 ( 5,0.78 H), 5.55 (s, 0.22 H), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H),

15 3.60-3.45 (m, 2H), 3.45-3.31 (m, 1H), 1.51 (s, 2.4H) , 1.45 (s, 0.66 H), 1.41 (s, 9H).
MS: m/z 535 (M+H)".

Step3: 1-benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-
(methoxycarbonyl) pyrimidin-2-yl]-2-methylpiperazine-1,4-dicarboxylate
20
OH
N7 OCOPh
| ,
BocN N7 N OMe
NCbz O

1-benzyl 4-tert-butyl 2-[(Z)-amino({ [(1E)-3-methoxy-1-(methoxycarbonyl)-3-

oxoprop-1-enyl]oxy}imino)methyl]—Z-methylpiperazine—1,4-dicarboxylate was
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ylmethyl)-1,6 | - | N 10, CH, dihydropyrimdine-4 0 0" carboxam de (TFA
salt) CH3 -148 WD 03/035077 PCT/ GB02/ 04753 41

N4- (4-f | wwoebeswyt ) - 5- hydroxy- 434 6 H c off F 1-nmethyl - RRT(GBoeos3BO0l i n- 4
3 IN ylethyl)-6-0x0-1,6- ~N\/N Il N N di hydropyrimdine-2,4- pJ p p

di car boxam de (TFA salt) 42 o N-(4-fluorobenzyl)-5-hydroxy- 6 437 3 OH,
oxo-1-[3-(pyrrolidin-1 Nyl nethyl)benzyl]-1,6- dihydropyrim dine-4-
carboxam de (TFA salt) 43 o N (4-fluorobenzyl)-5-hydroxy-1 453 3 COHF

[ 3- (nmorpholin-4 N ylnethyl)benzyl]-6-o0xo0-1, 6- di hydropyrin dine-4- ~N 0

car boxani de (if$edvesldh tx)ylepe and stiyréd 46456 1°Gdoobls Hefjer e apdgitnmostyha solgentghe of f  F

G hydr opyr | CBHE YA OReolZeH I AERE s PRV RRRS 49 yos added. The

N- (4-f | uor obgAydy mix ¥ H-RX%Vrred aﬁ%@nﬁembeﬂdturé oFerQﬁght;Lth{eﬁpf{ﬁ(ﬁn@Was din 2 LN "
yl pi perazi n-1- yI)rretB;l]benz yl} 6- di hédro yrim di ne- 4-

car boxam de ¢vepprasash

5

10

15

20

25

e rgidye Nw(smmedow&béﬁ Bt Yogongopie @Jaimlwﬁhed B/lth HCl
1N, dried (Na;SO,) and evaporated. The title product was obtained by flash
chromatography (eluent: petroleum ether/AcOEt 70/30).

'H-.NMR (DMSOds, 340K, 400MHz) & 12.96 (bs, 1H), 8.07 (d, J=7.2 Hz, 2 H), 7.76
(t, J=7.6 Hz, 1H), 7.62 (t, J=7.6 Hz, 2H), 7.37-7.22 (m, 5H), 5.03 (s, 2H), 3.96 (dt
J1=13.6 Hz, J,=5.8 Hz, 1H), 3.80-3.52 (m, 7H), 3.47-3.40 (m, 1H), 1.65 (s, 3H), 1.35
(s, 9H).

" MS: m/z 607 (M+H)™.
- Step 4: 1-benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-

methyl-6-0x0-1,6-dihydropyrimidin-2-yl]-2-methylpiperazine-1,4-
dicarboxylate.

@) OMe
~N OCOPh OCOPh

1-Benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-(methoxycarbonyl) pyrimidin-
2-yl]-2-methylpiperazine-1,4-dicarboxylate was added to a suspension of LiH (1.1 eq)
in dioxane (7 ml/mmol) at room temperature. The mixture was stirred at 40 °C for 45
min, then dimethylsulfate (1.3 eq) was added and the temperature was raised to 60 °C.
After 1 h glacial acetic acid (0.1 eq) was added to the reaction mixture, followed by
water (7 ml/mmol) and EtOAc (7 ml/mmol). The aqueous layer was separated and
extracted with EtOAc. The combined organic layers were dried (Na;SO4) and

concentrated. The crude was purified by flash chromatography on silica gel
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G N ON F [ 2-(norpholin-4- ylnmethyl)benzyl]-6-o0xo0-1,6- di hydropyri m di ne-4
(N) carboxam de (TFA salt) 0 47 0 N-(4-fluorobenzyl)-5-hydroxy- 6 529 3
N H F oxow0-o@3fo¢A-pyridin-2 1 i ~N 1 NI ylpiperazin-1-ylPCwetsegio}isenzyl }
CN 0 1, 6-di hydropyrim dine-4- N JI carboxam de (TFA salt) 48 p

N- (4-fluorobenzyl)-5-hydroxy-1 347 1* H3C, OHF _
nmet hyl - 6- oxo- 2-pyrrolidin-2-yl N 1, 6-di hydropyri m di ne-4- ~N N car boxam de
(TFA salt) OCN O -149 WO 03/035077 PCT/ GB02/ 04753 49 o

N4 - 4f|uorobn 5- hydroxy- 412 6 H3C~-N

1- m(et hyl - )g§ @Y@J@ﬁ?ﬁ’ Pﬂpﬁt@r’\ INf) togepargtg the tef-kwqmwrl)A frog 1§) (mgio A/B

di hydropyr| mych /i f - dicarboxam de (TFA salt) F 50 o

N-(4-fl uorobenzy ) - 5 hydroxy-1 407 I N~ N OH 111yF

( 2- hydr oxy- 3-AdipNMR rQCIDmIBIl BBOKJdmOMHk))S@ 1®<@1— JL-62 K/, 2M), 7.80 (t, J=7.5 Hz,
di hydr opyri ne- 4- car boxam de 0

N—(Z il %robég‘&)yﬂ)@&;(th{r&r%w 4H}5343-7.3 @P,fS}%E) P A8 ey prystern J 4 12 Hz, 2H),

yl met hyl) Benyids 8qup 3t 53.69! QYSRGS T8l AL st R D WPIRBIS dlifpsal t)
1.75 (s, 3H), 1.49 (s, 9H) .
MS: m/z 621 (M+H)".

Step 5: Methyl 5-(benzoyloxy)-2-[4-(tert-butoxycarbonyl)-2-methylpiperazin-
10 2-yl]-1-methyl-6-oxo-1 ,6-dih}(f)dropyﬂmidine-4-carboxylate
OCOPhH
™~ N I
X OMe
BocN N
NH O

1-Benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-yl]-2-methylpiperazine-1,4-dicarboxylate was dissolved in AcOEt
(20 ml/mmol) and hydrogenated at atm pressure on 10% (w/w) Pd/C over night. After
15 filtration of the catalyst, solvent was evaporated to give crude product.
"H NMR (DMSOdJ6 + TFA, 340K, 400MHz) & 8.08 (d, J=7.1 Hz, 2H), 7.787 (t,J =
7.4 Hz, 1H), 7.63 (t, J =7.8 Hz, 2H), 4.30 (d, J = 15.2 Hz, 1H), 3.90-3.50 (m, 10H),
3.35-3.25 (m, 1H), 1.81(s, 3H), 1.37 (s, 9H) .
MS (El+) m/z 487 (M+H)".
20
Step 6: 2-[1,2-dimethyl-4-(methylsulfonyl)piperazin-2-y1]-N-(4-fluorobenzyl)-
5- hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide .

Crude methyl 5-(benzoyloxy)-2-[4-(tert-butoxycarbonyl)-2-methylpiperazin-2-yl]-1-
25  methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate was dissolved in MeOH, p-

fluorobenzylamine (3.0 eq) was added and the mixture was refluxed over night.

Evaporation of the solvent afforded crude product.

MS: m/z 476 (M+H)".
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52 0 N-(4-fluorobenzyl)-5-hydroxy-1 390.9 7 H<c off F
met hyl - 2- (2-nmorpholin-4 ylethyl)-6-0x0-1,6- ~N "N I NI
di hydr opywpreB@sse? 4- o J o carboxanmi de (TFA salt) 53 0

2- (2, 2-di net hoxyethyl)-N-(4- 366 1 H3CIOH3C'N OH F

fl uor obenzyl )-5-hydroxy-1 3 | nmethyl-6 oxo-1,6 HC 0 ~N N
di hydropyri m di ne-4- 0 carboxam de 54 o 2-(2, 3-di hydro-| Hindol-2-yl)- 395
1* H3C, NOH F N (4-fluorobenzyl)-5 hydroxy-1 \ N \\~~ nethyl -6-o0x0-1,6- N
di hydropyrim dine-4- / N o carboxam de (HO salt) 55 0

2-[2-(4-b i perazhn-h- 494 PC N : -
21 ot T DN LA BREAEN It prdiout sulbus Midofdiin MeOFE (20 miimmal god
di hydr opyr i MNAONBHE; (28ied) Aa0NA«3.2Cq5 endHEHA 3T B N HAD 6eh) weGidiedf TheF

di mret hyl gl ycyl )piperidin 2-y]] \ I N (~/\ 1 N (4-fluorobenzy|)-5-hydroxy-1
N met hyl 6 omcg%nwﬂared‘fvm%w F?Hnageﬁé’-eﬁ'ﬂ‘-t“f@é’r BolgHy §¥? and the crudecig |

CH3 - 150 WO Qo PEPRUdroblny iR 2/ LfklbutoxyedrbBnh-1 £~ dimdaty2RBEaYn)2-yr By dr oxy- 1
409 4 H3Q N°OH Eﬁnetrﬁyﬁgg-(% S otoxyedt d?ﬂ?dro B )31
5 hydroxy-1-methyl-6-o0xo-1,6-dihydropyrimidine-4-carboxylate) obtained washed with
Et,0.
MS (EI+) m/z 490 (M+H)".

Deprotection of Boc group was carried out in DCM/TFA (1:1, 10 ml/mmol) for 1

PCT/GB02/04753

hour.

10  MS (EI+) m/z 390 (M+H)". The crude product was dissolved in DCM , Et;N (3.3 eq)
and MeSO,Cl1 (2.6 eq) were added and the reaction was stirred at room temperature
over night. The reaction mixture was evaporated and the crude residue purified by
preparative HPLC (C18, gradient of CH3CN/H;O + 0.01% TFA) to obtain the title
product.

15 'HNMR (CDsCN + TFA, 320K, 400MHz) & 8.51 (bs, 1H), 7.46-7.36 (m, 2H), 7.15-
7.10 (m, 2H), 4.64 (d, J = 6.4 Hz, 2H), 4.04 (dd, J; = 14.4 Hz, J, = 2.2 Hz, 1H), 3.88-
3.80 (m, 1H), 3.68 (dt, J; = 13.6 Hz, J, = 3.3 Hz, 1H), 3.61 (s, 3H), 3.60-3.50 (m, 1H)
3.42-3.31(m, 2H), 2.94 (s, 3H), 2.81 (s, 3H), 1.92 (s, 3H).

MS: m/z 468 (M+H)*.

20 Tables 1 and 2 below list compounds of the present invention which
have been prepared. The tables provide 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. When the compound was prepared as a salt, the identity of the salt is

25  included with the compound name. The synthetic scheme identified as "1*" in Table
1 is identical to Scheme 1 above, except for an additional deprotection step to remove
Boc, Cbz, or benzyl present in the 2-substituent in the pyrimidinone ring.
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1H-i ndol

H3CQ\N OH ~F

-2-yl)-6-0xo0-1,6- N di hydropyri m dine-4- NCH carboxam de (HCL
salt) 3 58 0 N-(4-fluorobenzyl)-5-hydroxy-1 409 1*

met hyl - 6-wR®3837017 2, 3, 4 N tetrahydroqui nolin-2-yl)-1,6- NPCT/GB02/04753
di hydropyrim dine-4- e, N carboxam de (TFA salt) 9 o
N-(4-fluoroh&xdel)-5-hydroxy-1 423 4 5 H3Q OH F
met hyl - 2- (1-{#se hyl - 1, 2, 3, tugtwse r ahydr oqul nol i n- 23ye) - 6- oxg- Y | Scheme
1, 6-di hydroryrl M di ne-4 CH3 car boxam' de (TFA sal t) 60 O Ghiral jtert{butyl
(28, 4R)-4- 552 +—H3IEN-OHF \UC1IL_yIU7\ '_ -thB b & a 204
f1 uor obenzyl}) an no] cggb Onylog ~00 0 H 5- X _x_(4_mg}1 r 66 oxo- L, 61 ] CH3
di hydropyrimdi p-2- C3 3 pyrroli %XQ% ﬂlﬁg)li) iiq tg 61 O} Chi r?I
tert-butyl ({2S, BR)- " 3.2 1*
f 1 uor obenzyll) anj g 5-ohydr oxy- -rret hyI 6-o0xo0-1,6 N,
di hydropyrimdip-2-yl)-4- Ho- N Qu0 hydrpxypyrrolidine-1-{ /CH3
carboxyl ate {03 CH3 62 0 Chiral 2- [(28 4R)-4- 453 1* H3CHN offl F
(benzyl oxy) gyreplidin-2-yI]-N I N I (4-f|NuaBebemzybiaB-hydr okg-| - 10" IN o
methyl 6 oxq 1,6 dihyg #imgine-4-  lhydroxy-1-methyl-2-(4-
methylphenyl)-6-0xo0-1,6-
o
: dihydropyrimidine-4-
G 0 carboxamide
3 0 N-(2,3-dimethoxybenzyl)-2-{4-{ 453 3
Resy OH [(dimethylamino)methyl]phenyl
“ | N\Q\ _oH, }-5-hydroxy-1-methyi-6-oxo-
oy o 1,6-dihydropyrimidine-4-
HaC/N ° “CH, carboxamide (TFA salt)
4 o N-(4-fluorcbenzyl)-2-{4- 411 3
HC oH F [(dimethylamino)methyl]phenyl
N [ \/©/ }-5-hydroxy-1-methyl-6-oxo-
CH, N N 1,6-dihydropyrimaidine-4-
A o carboxamide (TFA salf)
HC
5 o N-(2,3-dimethoxybenzyl)-5- 479 3
LEN OH hydroxy-1-methyl-6-oxo-2-[4-
« | " o |(ymrolidin-1-ylmethylphenyl]-
O ﬂ N o™ *  1,6-dihydropyrimidine-4-
N © Oscn carboxamide (TFA salt)
6 o N-(4-fluorobenzyl)-5-hydroxy-1f 437 3
HBC\N OH ¢ |methyl-6-ox0-2-{4-(pyrrolidin-1
| v@ yimethyl)phenyll-1,6-
SN N dihydropyrimidine-4-
ON o} carboxamide (TFA salt)
7 o] N-(4-fluorobenzyl)-5-hydroxy-1 451 3
LN OH F |methyl-6-oxo0-2-[4-(piperidin-1-
SUPOEE e
N ihydropyrimidine-4-
(j\v 0 carboxamide (TFA salt)
8 a N-(2,3-dimethoxybenzyl)-5- 495 3
MO OH hydroxy-1-methyl-2-[4-
- ! Ny o {morpholin-4-yimethy$)phenyi}-
o N 0" |6-0x0-1,6-dihydropyrimidine-4-
K/N 0 Oen, carboxamide (TFA salt)
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car boxam de

(TFA salt) 63 0 Chiral

N- (4-fl uorobenzyl)-5-hydroxy- 2 362.8 1%

H3C, N OH F [(2S,4R) 4 hydroxypyrrolidin-2 N, dihydropyrimdine-4- Ho o

car boxamwe og#gdo7sal t) 64 0 Chiral

H3CQ\N CH ,

6- oxo- 1, 6 di
03/ 035077 PC
H3C~-N CH F n
0 net hyl - 6-0
0 Chiral 2-[
(benzyl oxy) p

rl’) 4R —4- I\L\

hvdr asenv |

1

N- (4-fl uorobenzyl) - 5- hydwaxynm@m376.8 4

\
Oy Ty \}

Ty U oAy T

hyf opyrim di neg4- HO '

H

T/ GB02/ 04753C

pthléniro

X 0-
(2S,4 -benzoyl

VANS

4- 557 5

carH

T

i hydr opyrin
lidin-2-yl]-N/ (4-fluorqbenzyl)-5-hydroxyf

i

-@S
el
%é{“@%glgoxam de (1

|- o

vl
VA

=X

D

F;;%

- 451
pxy)-1- 464.6 4
ydroxw-l- d

N
WO

nethyl

. N
FA sd 6

1t) 66

met hyl - 6- 0xo
2-[1- (N, N-di
(4- fluorobe
di hydr opyri
2- (1- benzoyl

194

_11

et

nzyl
di

di hydr opyr bm di ne- 4-
yl gl ycyl )ne2 8- 480
hzd

3 di H 499 5

g

H3 GndshyDed{F[(di hydro- 1
hydr axykl AN | - §mebytpipktagin-N 0 O
ﬁc ¥arboxam de (|MEAhsEhény1}-6GH3LE8

Na-R¥%adk 6 Bdrofd-1| 466

H indﬂ

0
dihydropyrimidine-4-
carboxamide (TFA salt)

11

[¢]
HCo OH
SUSAE ar e
MC._N o] O\CH3

2-{4-~
[(diethylamino}methyliphenyl}-
N-(2,3-dimethoxybenzyl)-5-
hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

481

12

o}
%C\N)ﬁ F
el
HC \N N
H C\jN\/@/\ o

2-{4-
[(diethylamino)methyljphenyl}-
N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

439

13

o)
HO< OH F
©\KK\N i N\/©/
_N o)
H,C” TCH,

2-
[(dimethylamino)(phenyl)methy
1}-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

411

14

N-(4-fluorobenzyl)-2-[(4-
formylpiperazin-1-
yD(phenyl)methyl]-5-hydroxy-1
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

480

15 0
HC. OH F
@ I N\/O/
N
N o}
/
X

|
N

N-(4-fluorobenzyl)-5-hydroxy-1] 474
methyl-6~0xo-2-
{phenyl[(pyridin-3-
ylmethyl)aminojmethyi}-1,6-
dibydropyrimidine-4-
carboxamide (TFA salt)

16 CH,

H,C I 0
OH F
[o]

2-benzyl-1-[2- 425
(dimethylamino)ethyl]-N-(4-
fluorobenzyl)-5-hydroxy-6-oxo-
1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

- 145 -



H3c, N OH F i ndol

2 yl)-N-(4 fluorobenzyl)
6- oxo-1, 6-

5- hydr oxy-1| - net hyl -

N-(4-fl uawob)emzs;om 5- hydroxy 1 5005 H3C,NH F

/ No

.N N
di hydr opyri m di ne- 4-

carboxam de 69 O
PCT/GB02/04753

met hyl 6 0X Q= { n\ll“i rh [a] a | N \ll{:ar hnn\l i+ Ar o H-
2 1
i ndol - 2-yl]- 1,]6 dF*hydropyrl m di ne- 4 )N ! %’J LH;' 70 o
tert-butyl 3-(4 {'3[3{q - ;3‘ __ m no] ¢ar bonyl }
H30 ~3 VI | {Ii b-hy y N
di hydropyri ni di p- m é@pAlsa-kpar boxyI ate (TFA salt)
71 O N-(4-flfuorpb )
met hyl - 2- (4-{met hy!l mor phol i n- 3 yI) 6ox0160" YNI N
di hydr opyri nmidighe-4- T N garboxam de ( TFAN-§@iubrpobenfghr5@ydfcky Q| 368 1
2-(1-ethyl -2, 3-di hydrgs 1bt 43 4 Gl Ofindthyi-hdabeth@iphehyl)-aN- | 4- f | tor obénzyl )
5- hydr oxy-|l - met hyl - 6- ¢%oj1, (;-'Vi/hydr Qxy-16dihgtirapgrindding/4- clar boxam de | ( TPA
salt) H3C - [152|WD 0 5074 PCH &B02/ 04 T&®oxaifiBe 0
2- (1- benzoyl|pi peri d 465 5
H,C
19 cH, 2-benzyl-N-(2,3- 467 1
H:,C/l o dimethoxybenzyl)-1-[2-
NI oH (dimethylamino)ethy{]-5-
©\/L | Ny o hydroxy-6-oxo-1,6-
N o’ dihydropyrimidine-4-
© Oon, carboxamide (TFA salt)
20 o 2-{4-[(4-ethylpiperazin-1- 480 3
HC OH F  |yDmethyl]phenyl}-N-(4-
Cca N\ | Nv@ fluorobenzyl)-5-hydroxy-1-
N/ﬁ ﬂ N methyl-6-0x0-1,6-
k/“ © dihydropyrimidine-4-
carboxamide (TFA salt)
21 0 N-(4-fluorobenzyl)-5-hydroxy-1| 528 3
Hoy OH F methyl-6-0x0-2-{4-[(2-pyridin-
g Nv@ 3-ylpiperidin-1-
Nﬂ” I yDmethyl]pheny1}-1,6-
dibydropyrimidine-4-
Z carboxamide (TFA salt)
N
22 o N-(4-fluorobenzyl)-5-hydroxy-1} 276 (M-) 1
HC. OH E methyl-6-0x0-1,6-
N dihydropyrimidine-4-
k\N I N\/©/ carboxamide
o}
23 o N-(2,3-dimethoxybenzyl)-5- 320 1
.G OH hydroxy-1-methyl-6-0xo0-1,6-
N | dihydropyrimidine-4-
I\\N N\/Q\O/CHa carboxamide
° O\CH3
24 0 N-[4-fluoro-2- M-)344] 1
H,C. OH F (trifluoromethyl)benzyl}-5-
'\L | hydroxy-1-methyl-6-0x0-1,6-
Ny N dihydropyrimidine-4-
o . . carboxamide
F
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H3C,N CH F (4-fluorobenzyl)-5-hydroxy-I N nethyl-6-o0xo0-1,6- No o

di hydropyri m di ne-4- carboxam de ~I 74 0 N-(4-fluorobenzyl)-5-hydroxy-1
466 5 H,vNo®BI7IRt hyl - 6- 0X0-2-[ 1- (pyridin-2 ~N PCT/GB02/04753

yl carbonyl ) piperidin-2-yl1-16- g o dihydropyrimdine 4- rboxam de (TFA
salt) N 75 0 N&(4-fl uBrobenzyl ) - 5- hydr oxyi-apm-metppemzyig-he 05 F | 1

met hyl - 2- (2-|met hyke., 4 =) _te hydrc%g‘ﬁ Lﬁ‘ﬁ%*lyf' °’%§1 YI)F6- \N N

ox0-1, 6-di h dropyrlgjF o car bd %a@% salt) 3 7610

2-(1- benzoylpyrroll N ~ 05 HIT

(4-f1 uorobenzyl )-5-hydro \'N net hyl - 64oxo0-1, 6- di hydropyrim dine-4- N O

6 o carboxanji de|77 O N-(4-fluorobenzyl)- -hydroxy 1 452 5 | H3C-IN OH K

met hyl - 6- oxg- Zz¢f 1- (pyr| d| n 2, N N yTcar DOonshRy - QIR 2 B- Z- Y[ 1498, §- £V
di hydropyri 31 di he- 4- c r hgxamn de” ( thﬁ&o@azi 1 Jinydi8-18-inden-
N-(4-fluoro enzy - 5- hydro 361 I—BQ,MI:h{athl-z {4-[(4-
met hyl - 2- ( 1-|met hy rp/\qro N 2 dhyfpipetaziN-N di hydf opyr ij mi di ne- 4-
N~ O carboxgm de yl)methylJphenyl }-6-0xo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)
27 Q chia  |N-(4-fluorobenzyl)-5-hydroxy-2{ 481 3

“s%ﬂ {e-eRr2-

\ﬁ” N\/O/ (methoxymethyl)pyrrolidin-1-
N S yl}methyl}phenyl)-1-methyl-6-
9 0x0-1,6-dihydropyrimidine-4-
f carboxamide (TFA salt)

28 0 crira  |N-(4-fluorobenzyl)-5-hydroxy-2| 481 3
OSSO (4-{[(28)-2-

Sy l N\/Q/ F (methoxymethyl)pyrrolidin-1-
() I ylimethy1} phenyl)-1-methyl-6-

0x0-1,6-dihydropyrimidine-4-

Hﬂf g carboxamide (TFA salt)
29 o] N-(4-fluorobenzyl)-2-(4-{[(4- 491 3
HCS, OH fluorobenzyl)amino]methyl }ph
£ Ny ] NVO/ F enyl)-5-hydroxy-1-methyl-6-
\©\/ N 3 ox0-1,6-dihydropyrimidine-4-
carboxamide (TFA salt)
30 o /ﬁ 2-benzyl-N-(4-fluorobenzyl)-35- 467 1
K/“ hydroxy-1-(2-morpholin-4-
1 a7 o ] ylethy})-6-ox0-1,6-
©\/NK ] v@( dihydropyrimidine-4-
Ny N carboxamide (TFA salt)
0
31 CH, o 1-[2-(dimethylamino)ethyl]-N- 335 1

(4-fluorobenzyl)-5-hydroxy-6-

N OH F
VAN
HC NL I \/©/ 0x0-1,6-dihydropyrimidine-4-
Ny N carboxamide (TFA salf)

(o]
32 " N-(4-fluorobenzyl)-5-hydroxy-§ 355 1
| P , oxo-1-(pyridin-3-ylmethyl)- 1,6
o dihydropyrimidine-4-

N OH F carboxamide (TFA salt)
L
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~Aearvatahidl (16AGHD- 1,
(TFA salt) CH3

Nig5

6 N

2-(1-benzylpiperidin-2-yl)-N-(44
fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

451

36

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-2-(1-methylpiperidin-2-
yl)-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

375

37

2-(1-benzylpiperidin-3-y1)-N-(4-
fluorobenzy!)-5-hydroxy-1-
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

451

38

1-{3-
[(dimethylamino)methyljbenzyl
}-N-(4-fluorobenzyl)-5-hydroxy
6-0x0~1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

411

39

N-(2,3-dimethoxybenzyl)-1-[2-
(dimethylamino)ethyl]-5-
hydroxy-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

377

40

N-(2,3-dimethoxybenzyl)-5-
hydroxy-6-oxo-1-(pyridin-3-
ylmethyl)-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

397
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84 0 2-[1-(N,N 432 5 H3CQN OH F dinethyl glycyl)pyrrolidin-2-yl]-
N- (4-fl uorobenzyl)-5-hydroxy-1 N net hyl -
di hydropywomsldssoe?4 H3C, N carboxam de (TFA salt) |
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e/z(,l\/rx%,t& | 2-%{ 3(_-416N N N

N offcal b am de (TF%{CB'?‘r e ( 87 0
L 4- 1E) yl pi pera2| n %80 4 H3Q N iF
uorjobenzyl )-5 HHQ N* N N hydr oxy- 1-methyl -6-o%o-1,6- ~Njo o
e- 4- carboxam de ( TFA sal[N)4-fiddeden¥D-DBAQ 1 437 3
b3 (88 O 4| wor ob |) - SetoyidBoyiteliliingl4 5 H3C, NI OH [F
2-[11- ( diln- B- N y| Claboypinyy,@, 3, 4 N
nolfi n-2-fyl ] - I¥ 6 dihydropyrimidine-4-
C/N 0 carboxamide (TFA salt)
43 o] N-(4-fluorobenzyl)-5-hydroxy-1f 453 3
\ OH F [3-(morpholin-4-
k\ l N\/©/ ylmethyl)benzyl]-6-oxo0-1,6-
N dihydropyrimidine-4-
(\N © carboxamide (TFA salt)
o
44 0 N-(4-fluorobenzyl)-5-hydroxy-1| 466 3
N OH F {3-[(4-methylpiperazin-1-
l | \/©/ yDmethyl]benzyl }-6-oxo-1,6-
N 1 dibydropyrimidine-4-
‘/\N carboxamide (TFA salt)
H,C \/l
45 Q N-(4-fluorobenzyl)-5-hydroxy-6| 529 3
N F ox0-1-{3-[(4-pyridin-2-
gj/\::}[r"\/@/ ylpiperazin-1-yl)methyljbenzyl}
l/\N ° 1,6-dihydropyrimidine-4-
NN A carboxamide (TFA salt)
L
46 0 N-(4-fluorobenzyl)-5-hydroxy-1f 453 3
N CH F [2-(morpholin-4-
©:k\ ] N \/©/ ylmethyl)benzyl]-6-0x0-1,6-
N 1 dihydropyrimidine-4-
[Nj carboxamide (TFA salt)
47 o N—(4-ﬂuorobenzy1)—5-hydroxy-q 529 3
N Oh F oxo-1-{2-[(4-pyridin-2-
EZ\ :‘NLN\/Q/ ylpiperazin-1-yDmethyl]benzyl}
A ) 1,6-dihydropyrimidine-4-
[g carboxamide (TFA salt)
0
48 o N-(4-fluorobenzyl)-5-hydroxy-1| 347 1*
H,C.. OH F methyl-6-0xo-2-pyrrolidin-2-yl-
N ﬁ 1,6-dihydropyrimidine-4-
O/k\N N carboxamide (TFA salt)
N O
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dihydropyrimidine-4-
o carboxamide (TFA salt)
51 0 N-(4-fluorobenzyl)-5-hydroxy-1| 453 3
N OH F [4-(morpholin-4-
pﬁk\ | N\/©/ ylmethyl)benzyl]-6-0x0-1,6-
l N i dihydropyrimidine-4-
[ j carboxamide (TFA salt)
(o)
52 0 N-(4-fluorobenzyl)-5-hydroxy-1] 390.9 7
HC.. OH E methyl-2-(2-morpholin-4-
N | \/©/ ylethyl)-6-0x0-1,6-
(\N/\)\\N N dihydropyrimidine-4-
o\) g carboxamide (TFA salt)
53 ) 2-(2,2-dimethoxyethyl)-N-(4- 366 1
H,C HC OH F fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo0-1,6-
HaC\OMN | N\/©/ dihydropyrimidine-4-
o carboxamide
54 0 2-(2,3-dihydro-1H-indol-2-yl)- [ 395 1%
HC OH F N-(4-fluorobenzyl)-5-hydroxy-1
| \/@ methyl-6-0x0-1,6-
SN dihydropyrimidine-4-
N o] carboxamide (HCI salt)
55 o 2-[2-(4-benzoylpiperazin-1- 494 7
HC. ] OH \/©/F ylyethyl]-N-(4-fluorobenzyl)-5-
“~ N hydroxy-1-methyl-6-oxo-1,6-
©ﬁ((\N/\/kN dihydropyrimidine-4-
N, o} s
carboxamide
e}
56 ) 2-[1-(N,N- 446 5
H,C OH F dimethylglycyl)piperidin-2-y1]-
N | v©/ N-(4-fluorobenzyl)-5-hydroxy-1
XN N methyl-6-oxo0-1,6-
N O O dihydropyrimidine-4-
\E carboxamide (TFA salf)
~CH,
N
&y
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TFA '\5 NL-2/ carboxamide (TFA salt)
59 o] N-(4-fluorobenzyl)-5-hydroxy-1] 423 4
mo\wﬂtl:? F methyl-2-(1-methyl-1,2,3,4-
~ | N\/©/ tetrahydroquinolin-2-yl)-6-oxo-
N 1,6-dihydropyrimidine-4-
&E:S ° carboxamide (TFA salt)
60 0 chira  |tert-butyl (2S,4R)-4- 552.8 1
HCy OH F (benzyloxy)-2-(4-{[(4-
@_\ ~ | N VO/ fluorobenzyl)amino]carbonyl}-
0n-<j(L N ¥ 5-hydroxy-1-methyl-6-o0xo-1,6-
\n/o cH, dihydropyrimidin-2-
e cn, yl)pyrrolidine-1-carboxylate
61 0 Chirat [tert-butyl (25,4R)-2-(4-{[(4- 463.2 1#*
H,Co OH F fluorobenzyl)amino}carbonyl}-
N | \/©/ 5-hydroxy-1-methyl-6-oxo-1,6-
NN N dihydropyrimidin-2-y1)-4-
HO™ A o O hydroxypyrrolidine-1-
\ﬂ/ CH, carboxylate
oHC CH,
62 0 chira {2-[(25,4R)-4- 453 1*
HC )i:: F (benzyloxy)pyrrolidin-2-yl]-N-
@_\ “~ | N \/©/ (4-fluorobenzyl)-5-hydroxy-1-
@---C(k N i methyl-6-oxo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)
63 o] Chirat  |N-(4-fluorobenzyl)-5-hydroxy-2| 362.8 1*
HSC\N OH F [(2S,4R)-4-hydroxypyrrolidin-2
| \Q/ yl]-1-methyl-6-0x0-1,6-
CA)\\N N dihydropyrimidine-4-
HO 0 carboxamide (HCI salt)
64 ol chiral  |N-(4-fluorobenzyl)-5-hydroxy-2| 376.8 4
) HC. OH F [(2S,4R)-4-hydroxy-1-
N | \/©/ methylpyrrolidin-2-yl]-1-methyl
qk\N N 6-0x0-1,6-dihydropyrimidine-4-
HO - o 0 carboxamide (TFA salt)
3
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o N\/©/ fluorobenzyl)-5-hydroxy-1-
N methyl-6-0x0-1,6-
N o o dihydropyrimidine-4-
_CH, carboxamide (TFA salt)
(
63 2-(1-benzoyi-2,3-dihydro-1H- 499 5
Rl indol-2-yl)-N-(4-fluorobenzyl)-
\/©/ 5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-
5 carboxamide
69 0 N-(4-fluorobenzyl)-5-hydroxy-1| 500 5
RO o F methyl-6-oxo-2-[1-(pyridin-2-
M{I(NVQ/ ylcarbony!)-2,3-dihydro-1H-
o © indol-2-y1]-1,6-
dihydropyrimidine-4-
5« carboxamide (TFA salf)
70 ) tert-butyl 3-(4-{[(4- 476 4
HC. OH F |fluorobenzyl)aminoJcarbonyl}~
Hacjja j\ N\ | N \/O/ 5-hydroxy-1-methyl-6-0xo0-1,6-
HC™ TO7 TN N dihydropyrimidin-2-y})-4-
K/N\CH o] methylpiperazine-1-carboxylate
(TFA salt)
71 o) N-(4-fluorobenzyl)-5-hydroxy-1} 377 4
HC OH F methyl-2-(4-methylmorpholin-3
N 1 \Q/ yD)-6-0x0-1,6-
O/ﬁ)\\N N dibydropyrimidine-4-
k/ N o carboxamide (TFA salt)
72 ol 2-(1-ethyl-2,3-dihydro-1H- 423 4
HO, OH F indol-2-y})-N-(4-fluorobenzyl)-
~ | Nﬁ 5-hydroxy-1-methyl-6-oxo-1,6-
N dihydropyrimidine-4-
@\gk G carboxamide (TFA salt)
HC
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N-(4- fﬁioroB%nzyl)-S-hydroxy-l
methyl-6-oxo-2-[1-(pyridin-2-
ylcarbonyl)piperidin-2-y1]-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

466

75

Seeasad

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-2-(2-methyl-1,2,3,4-
tetrahydroisoquinolin-3-y1)-6-
oxo-1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

423

76
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H“C\N | OH VQ/F
X N
o
N o (o}

2-(1-benzoylpyrrolidin-2-yl)-N-
(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide

451
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H,C- OH F
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N
N, o o]
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N
5

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-2-[1-(pyridin-2-
ylcarbonyl)pyrrolidin-2-yl1}-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)
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O
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N N
O)\N
N (0]
“CH,

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-2-(1-methylpyrrolidin-2-
yl)-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)
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79

Chiral

o]
LN OH F
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Z N
s

2-[(2S,4R)-4-(benzyloxy)-1-
(pyridin-2-ylcarbonyl)pyrrolidin
2-yl}-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

558

30

0]
HC, | OH F

2-[1-(dimethylamino)-2-
phenylethyl}-N-(4-
fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

425
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N-(4-fl uorobengyl)-5-hygroxy-1- methyl - 6{8xehubroteniy))OHi3dréky-2 451 4
di hydropyri nji di he- 4- eaybaxam d f482 5 |(1-isobutyl-2,3-dihydro-1H-
| Nﬁ indol-2-yl)-1-methyl-6-0xo-1,6-
N dihydropyrimidine-4-
Nj\ © carboxamide (TFA salt)
HC” TCH,
83 N-(4-fluorobenzyl)-5-hydroxy-2§ 437 4
(1-isopropyl-2,3-dihydro-1H-
ﬁ indol-2-y1)-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-
éj/k carboxamide (TFA salt)
84 2-[1-(N,N- 432 5
dimethylglycyl)pyrrolidin-2-yl]-
v©/ N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)
Haé
85 0 2-{1-[(6-bromopyridin-2- 531 5
Hsc\NJI;j yDcarbonyl]pyrrolidin-2-y1}-N-
“ | N\/©/ (4-fluorobenzyl)-5-hydroxy-1-
O)\ N methyl-6-0xo0-1,6-
N_o © dihydropyrimidine-4-
carboxamide (TFA salt)
N
5&
86 o} N-(4-fluorobenzyl)-5-hydroxy-1} 376 1*
H,C OH methyl-2-(1-methylpiperazin-2-
N ] \/@ yD-6-0x0-1,6-
N/ﬁ/k\N N dihydropyrimidine-4-
\\/N\ o carboxamide (TFA salt)
CH,
87 o 2-(1-benzoyl-4-methylpiperazin{ 480 4
HsC\N/qu'O(H \/@/ 2-y1)-N-(4-fluorobenzyl)-5-
c x> N hydroxy-1-methyl-6-0x0-1,6-
“ON)\:‘) I dihydropyrimidine-4-
é carboxamide (TFA salt)
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o | N\/©/ (methylsulfonyl)pyrrolidin-2-y1]
OAN 6-0xo-1,6-dihydropyrimidine-4-
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92 o N-(4-fluorobenzyl)-5-hydroxy-1| 474 5
HC OH F methyl-2-{1-[(4-
O)\\N | N\Q/ methylmorpholin-3-
N_o © yl)carbonyl]pyrrohqm'—z.-yl}—6—
He 0x0-1,6-dihydropyrimidine-4-
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N N dihydropyrimidine-4-
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1, 6-di hydropyri m di ne-4- carboxam de 24 445 5 O
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¢ ylearbonyl)pyrrolidin-2-yI}-1,6-
//I N dihydropyrimidine-4-carboxamide
N
4 o 467 1
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dihydropyrimidine-4-carboxamide
6 R 2-[1-(acetylamino)-1-methylethy1} 377 !
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Hsc\n/ N N N methyl-6-0x0-1,6-
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di hydr opyri m dijne- 4-carboxam de H3C 32 563 5 s O N-{ 1-[4f({ [4-fluoro-2
HC~ 10 |HF (nmethylsul fonyl)ben ethyl-6-0} {~ cal
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6-0x0-1,6-dihydropyrimidine-4-
carboxamide
13 480 5
0
H,C- N OH F 2-(4-benzoyl-1-methylpiperazin-2-
/\‘/k\ I H yI)-N-(4-fluorobenzyl)-5-hydroxy-1
(@] N N methyl-6-0x0-1,6-
K/N o dibydropyrimidine-4-carboxamide
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H,C. OH F
@*\ N Hv©/ 2-[4-(benzyloxy)-1-(pyrazin-2-
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N;g carboxamide
NN

- 159 -



CN i
th
H,
N

N N onyl ) -5- hydr oxy-1 - met hyl 6oxo-
yl ethyl }i mdazo[2,1- 3 b][1, 3]thiazol e-6-carboxam de 33 0 481 5*
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HC.y I OHN 2-(1-acetylpyrrolidin-2-yl)-N-[2-
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ydropyrimidine-4-carboxamide
H,C
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Oy OHH\/Q/F 2-[(28)-1-acetylpyrrolidin-2-yl}-N-
SN N (4-fluorobenzyl)-5-hydroxy-1-
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20 469 5%
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HC. AN OH F
N | N N-(4-fluorobenzyl)-5-hydroxy-2-[4-
HO‘CH\N hydroxy-1-(pyrazin-2-
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N-N
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[S% HC. OH F fluorobenzyl)amino]carbonyl }-5-
| N\N II:] N [ H\/©/ hydroxy-1-methyl-6-oxo-1,6-
\Q\H/ SN N dihydropyrimidin-2-yl)-1-
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H,C. OH F
e Vel
SN N, N-(4-fluorobenzyl)-5-hydroxy-1-
N o methyl-6-oxo-2-[1-(pyrimidin-4-
0 ylcarbonylpyrrolidin-2-yl]-1,6-
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H,Coy AN, ~OH F
\N | H N-(4-fluorobenzyl)-5-hydroxy-1-
N o methyl-6-0x0-2-[1-(pyrimidin-5-
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20 429 5
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He
32 563 5
N-{ 1-[4-({ [4-fluoro-2-
H C\ (methylsulfonyl)benzyllamino}carb
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H3C,N %N F 2 (1 N [(dinethylam no)sul fonyl]pyrrolidi
n- 2-yl } - \WwWOA305300T obenzyl )-5- N N H36 hYdr oxY- 1- net hY1l- 6- @X0/GRG/OOS®O . CH3
di hydr opyri m di ne-4-carboxanm de 47 0 476 8 HCHIC N%1/ | F
2-{(2R 4R) - 4- et hoxy-1 3 0~, C[(rrethyl am no) (oxo) acetyl]pyrrolid ,NO
i n-2-yl)-N- (% f[T uorobenzy] ) - 5- hydroxy I - met hyI -6-0x0{1,4¢ O NH
dlhydropyrlmdlne4cat;ob C48 0 489 5 | gZ\IC]-I~N\ 2
[ (2S)- 4, 4-dilf | yoro- 1 NI]%?HM ~F rille;'}‘f{"@e“?b NPy pyrrol i gin-2-|ylyl]--(4-
F N OO fluqrohenzyl) oxy- | - met hytlmetySigxaeybyoiddi hydr opyri m|di ne-4- N
car boxami de [N |49 48&c5f0 H3C, NF  %4.0] ﬁlﬁﬁ;ﬁfdihﬂm"m’“m‘“&
2-[(2S) - 4, 4-|di f|l uor o- b3{ pyri di n-2- F ylcarbonyl)pynolidin-2tyl]-N-(4- FNO
0 fluorobenzyl )|-5-hydroxy-1-nethyl 6-o0xo-1,6-dihydropyrimd|ne-4-| N
carboxam de |58 |0 482 8 o 425 1
2-[(2S)-1-acetyl-4,4-
@ﬁ%ﬁv@ A
F 7¢0 6-0%0-1,6-dihydropyrimidine-4-
carboxamide
39 Q 433 1

2-[(2R4R)-1-acetyl-4-

HiCuy OH F
H.C | H ethoxypyrrolidin-2-y1]-N-(4-
d _\On \N
N _o O
H,C

fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-

ly carboxamide
40 397 4
(o] .
H.C OH F 2-[(28)-4,4-difluoro-1-
SN | ” methylpyrrolidin-2-yl]-N-(4-
N fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-
carboxamide
41 o 495 1
HCuyy OH
< | “ N-(2,3-dimethoxybenzyl)-5-
O)\N 0 hydroxy-1-methyl-6-0x0-2-[1-
N _o © HC’O CH; (pyridazin-3-ylcarbonyl)pyrrolidin-
® 2-y1]-1,6-dihydropyrimidine-4-
= N carboxamide
\ i}
42 476 8
o) N-(4-fluorobenzyl)-5-hydroxy-1-
o HCy OH F methyl-2-(1-methyl-1-{ [morpholin-
(\NJHrH ) n\/©/ 4-yl(oxo)acetyl]amino }Jethyl)-6-0xo,
o aoicon, o 1,6-dihydropyrimidine-4-
carboxamide
43 o 476 8

H,Cuy OH F 2-{(2R4R)-1-
HG CH\\NI H \/©/ [(dimethylamino)(oxo)acetyl}-4-
O

N O

methoxypyrrolidin-2-y1}-N-(4-

o fluorobenzyl)-5-hydroxy-1-methyl-
0P -CH, 6-oxo-1,6:dihydmpynm1dme—4—
nd carboxamide
3
44 o) 489 5
HCeyy OH F
| }’:}v@/ 2-[(25)-4,4-difluoro-1-(pyrazin-2-
F>C‘)%N ylcarbonyl)pyrrolidin-2-y1}-N-(4-
F N_o © fluorobenzyl)-5-hydroxy-1-methyl-
ff 6-0x0-1,6-dihydropyrimidine-4-
“N carboxamide
Nd
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H3C,N % HHF 2-{(2S)-1 F [(di met hyl am no) (oxo0)acetyl]-4,4- FNO O

di fluoropyrrolidin-2-yl }-N(4- fluorobenzyl)-

- hydr oxy- | - net hyl

O N CH3

6- oxo- 1, owaiobygsioopyri m di ne-4- CH3 carboxam de 51 488 8 @CHZRBDDOESE N
N- (4-fl uorobenzyl)-5-hydroxy-1- N nmethyl-2-{ 1-[norpholin-4 NO O

yl (oxo)acetyl ] pyr olidin-2-yl}-6- oxo-1

6- di hydr opyri m di ne-4- O

oxo- 1, 6-di hydeopyri m dine-4- N O - 164 | WO 03/035077 PCTAEB(O2/ 34753 52 O
446 8 H3C. OH N H 2-{(2S)-1- N [(di nmet hyl am no) (oxo) agetyl Jjpyrrol] NX0O O
i din-2-yl)-Nt (41{fl uorobenzyl)-5 hydroxyt!l-nethyl-6-oxof1,6- |ON, ¢H3
di hydropyrimdi ne-4-carbgxam d¢ H3G 52 N447fﬁoro8mzy1>9-mlui3@1 N%WHH2-{ (25) 1 N
[ (di met hyl am no (oxpa_&(oety J y I i di ‘[\‘(‘e oi;‘ Z;m“’xmhdm_ uoro 2 ~O @ H3C O
met hOXybenZy ) - b- hy r o 2-y1}-6-oxo -1,6-dihydropyrimidine-
s 4-carboxamide
46 454 5
2-{1-
\Q/ [(dimethylamino)sulfonyl]pyrrolidi
CH n-2-y1}-N-(4-fluorobenzyl)-5-
N 0 hydroxy-1-methyl-6-oxo-1,6-
0 0 dihydropyrimidine-4-carboxamide
47 476 8
2-{(2R 4R)-4-ethoxy-1-
HGC—\ CY)\)E('(N\/Q/ [(methylamino){oxo)acetyl]pyrrolid
N__o in-2-y1}-N-(4-fluorobenzyl)-5-
g hydroxy-1-methyl-6-0xo-1,6-
°H NH dihydropyrimidine-4-carboxamide
1,C
48 o 439 5
HCoyy OH F
] H\/Q/ 2-[(28)-4,4-difluoro-1-(pyridazin-3-
F>C‘)\\N ylearbonyl)pyrrolidin-2-yI}-N-(4-
F N _o O fluorobenzyl)-5-hydroxy-1-methyl-
6-ox0-1,6-dihydropyrimidine-4-
= carboxamide
N
49 438 5
o]
HG. OH F
N | H\Q/ 2-[(2S)-4,4-difluoro-1-(pyridin-2-
F>C‘/k N ylcarbonyl)pyrrolidin-2-yl}-N-(4-
F N _o O fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-
Z "N carboxamide
x
50 o 432 8
HC-y OHH F 2-{(28)-1-
E N | N [(dimethylamino)(oxo)acetyl]-4,4-
XX N I difluoropyrrolidin-2-y1}-N-(4-
IO fluorobenzyl)-5-hydroxy-1-methyl-
o N,CHB 6-ox0-1,6-dihydropyrimidine-4-
&H carboxamide
3
51 488 8
¢}
HyCu A\ -OH F
< H\/Q/ N-(4-fluorobenzyl)-5-hydroxy-1-
CH\ N methyl-2-{ 1-[morpholin-4-
N_o © yl(oxo)acetyl]pyrrolidin-2-y1}-6-
OI oxo-1,6-dihydropyrimidine-4-
N carboxamide
&
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O'N, CH3 net hyl
O N1-[1-(4-{[(4-

-6-0x0-1,6- H C di hydropyri m di ne-4-car boxam de
~~PCH F fl uorobenzyl)am no] carbonyl)-5 O CWN |

3 54 448 8
H I

hydr oxyl -wotohgss067 oxo- 1, 6- H3C NNN N di hydr opyri m di n- 2- yPCTIGBOSHIBSOH3C CH3

0 nmethyl ethyl]-N1, N2, N2 trimethyl et hanedi am de

5504191 H3C.NN

ON

H2-[(2S)-1-acetylp din-2-yl]-N (4-fluoro-2-net hoxybxybenzyl)-5- OO0

F

hydr oxyl - met hyt {6- oxo- 1, 6 ;- O CH3 di hydr ppyri m di ne- 4- car bexgm gde |H3C 56
379 4 "0 H3C|N % H F Nuggdf Laor zyl )| g( (28, 49) - 4-
fluoro-1-methyl pyrroli N F hy:@ yalmmg(;g;)aay,]pm@ oxo-1, 6 CHIO
di hydr opyri m di pe-4-c yam de 3 57 Old&@mrB(muH%@,le I OH I F 2-4(2S,49)-1
F N [(di et hyl api no) (o, a&etyll 4- N gy ymopynﬁi@ne?ﬁ TEAl | din-2-y] i\ (4-
fl uorobenzyl ) - 54 hydroxynjc met hyl O X. OHB ydropyrl m dif ne- 4-
carboxam de |H3€C 58 468 8 O N1-[1-(4-{[(3-chloro-4
52 476 8
2-{(28)-1-
[(dimethylamino)(oxo)acetyllpyrrol
idin-2-y1}-N-(4-fluoro-2-
methoxybenzyl)-5-hydroxy-1-
,CH methyl-6-oxo0-1,6-
H é\l dihydropyrimidine-4-carboxamide
54 448 8
o) N1-{1-(4-{[(4-
X OH E fluorobenzyl)amino]carbonyl }-5-
o & | H\/©/ hydroxy-1-methyl-6-0xo-1,6-
Hacwﬂ No SN dihydropyrimidin-2-yl)-1-
CH, OH,C CH, o) methylethyl}-N1,N2,N2-
trimethylethanediamide
55 o 419 1
HSC‘N OH F e
] H 2-[(2S)-1-acetylpyrrolidin-2-yl]-N-
SN N (4-fluoro-2-methoxybenzyl)-5-
o o. hydroxy-1-methyl-6-0xo-1,6-
¥° CH, dihydropyrimidine-4-carboxamide
HC
56 379 4
o]
MLy OH F N-(4-fluorobenzy1)-2-[(28,48)-4-
~ | H\/Q/ fluoro-1-methylpyrrolidin-2-y1]-5-
F N hydroxy-1-methyl-6-ox0-1,6-
N'CHS o dihydropyrimidine-4-carboxamide
57 o} 464 8
e F 2-{(254)-1-
SN N [(dimethylamino)(oxo)acetyl]-4-
F N o fluoropyrrolidin-2-y1 }-N-(4~
0 fluorobenzyl)-5-hydroxy-1-methyl-
o _CH 6-ox0-1,6-dihydropyrimidine-4-
N carboxamide
H,C
58 468 8
o) N1-[1-(4-{[(3-chloro-4-
o HsC~N OH E fluorobenzyl)aminolcarbonyl }-5-
H | H\/@i hydroxy-1-methyl-6-0x0-1,6-
HSC*NJKH/N%N N o dihydropyrimidin-2-yl)-1-
]
CH, OH,C CH, o) methylethyl]-N2,N2-
dimethylethanediamide
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H3C. OH F fluorobenzyl)am no]carbonyl}-5- OHNI HII

hydr oxy- | - met hyl - 6-oxo-1,6- H3C N N N Cl di hydropyrimdin-2-y1)-1 CH3 OH3C
CH3 O netwgloawbiph] - N2, N2- di et hyl et hanedi am de -165 WO @8TG3H0/PF753

PCT/ GB02/ 04753 While the foregoing specification teaches the principles of
the present invention, with exanples provided for the purpose of
illustration, the practice of the invention enconpasses all of the usual
vari ations, adaptations and/or nodifications that come within the scope of

the foll ow ng clains. W0 03/ 035077 PCT/ GB02/ 0475 T IS CLAI MED
IS: 1. A conpound of ﬁ%h%?*& fpegoing gpe ca@ﬂn\teaqﬁ%t PePﬁRFIRféﬁz&m@ Rgsent 5

wheL ein R iisvepdipn,with é)Qa)mpléé‘ Brobidadl Kot the pﬂinpoéeha;fsllosztagoﬁahg praﬁtli&B(bﬂ tlhelt ed

wi th one or 10 subst eac I ch,i s 1 ndependent ha ogen
"o Son, " i8R iR AT TG il Bageled i BREBEBR Rty

-S(=0) Ra, - NiRaRmg, wnlﬁ]@ﬂ@)scqmﬁthtﬁqllomng?a]ﬂb))s N( Ra) - C( =0 - CO- 6

al kyl -N(BRbRc), -SQ2Ra, -N(Ra) SO2Rb, -SO2N(RaRb), NR b NANRd a |
-N(Ra)-C[=O Rb, RR, or -N(Ra)C(=0) C(=0O) N(RaRb), 15 (3) -Rk,
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(4) -C1-6 alkyl-Rk, wherein: (i) the alkyl is optionally substituted with
one or nore substituents each of which is independently hal ogen, -OH, -CN,
-0-Cd -6 wabloplo3sosD- C1- 6 hal oal kyl, -N(RaRb), -N(Ra)CO2Rb, PR2G/GB02/04753
-N(Ra) C(=O -CO-6 al kyl -N(RbRc), or -N(Ra)-C2-6 alkyl-OH wth the proviso
that the -OHis not attached to the carbon alpha to N(Ra); and (ii) the
al kyl is optionally nono-substituted with -Rs, -Cl-6 al kyl-Rs,
-N(Ra)-C(=0) -CO-6 al kyl-Rs, -N(Ra)-CO-6 al kyl-Rs, 25 -OC0-6 al kyl-Rs, or
-N(Ra)-C(=0)-CO- 6 al kyl-Rs; wherein Rs is (a) aryl which is optionally
subst i t ut ed WHAT el DI$67 WD 03/035077 PCT/ GB02/ 04753 nore
substituents each of which is independently hal ogen, -0OH, -Cl-6 alkyl,
-Cl-6 al kyl -Ora, -Cl1-6 hal oal kyl, -0%1-6 kyl, -O Cl1-6 hal oal kyl,
met hyl enedi oxy attachdd t o A GPadREdrmea@hn atons, or aryl; 5 (b) a 4-
to 8- nenbered saturated heterocyclic.ring containing from1l to 4
het er oat ons i ndependently sel ected 0 and S; wherein the saturated
het erocyclic ring is optionall ﬁs\ub i ed M th one or nore substituents
each of which is independently haI"égenl -CﬁG al kyl, -Cl1-6 al kyl-ORa, 10
-C1-6 hal oal kyl, -OCI1-6 alkyl, -Ol-6\hal oal kyl, -C(=ORa, -C02Ra,
-C(=0)-CO 6 al kyl -N(RaRb), -S02®hx” oxN¥, aifyl, RBr -Cl1-6 alkyl-aryl; or (c)
a 5- to 7-nenbered heteroaromatic ring ceytaini from1l to 4 heteroatons
i ndependently selected 15 from N, 0 and S; where the heteroaromatic ring
is optionally substituted with one or nore substituents each of which is
i ndependént Iwhdr@hogen, -Cl-6 al kyl, -Cl-6 al kyl-ORa, -Cl-6 hal oal kyl,
-0 Cl-6 alkyl, -OCl1-6 hal oal kyl, oxo, or aryl; (5) -C0-6 alkyl-OCO6
al kyl - Rk, 20R1('6) -Q0-6 al kyl-S(O n-C0-6 al kyl - Rk,

18

1 -H,
EZ? -C1-6 alkyl, which is optionally substituted with one or more
10 substituents each of which is independently halogen, -OH, -CN,
-0-C1.6 alkyl, -O-C1-6 haloalkyl, -C(=O)R2, -CO2R3, -SR4,
-S(=O)R2, -N(RaRb), -C(=0)-Cp-6 alkyl-N(RaRb), N(R2)-C(=0)-Cp-
6 alkyl-N(RPRC), -SO2R2, -N(R2)SO2Rb, -SO2N(RaRb),

NRP
~. AL, R
N, °N
-N(R2)-C(=O)RDb, R° , or -N(R2)C(=0)C(=O)N(RaRD),
15 3) Rk, :
(4)  -C1-6 alkyl-RK, wherein:
() the alkyl is optionally substituted with one or more substituents

each of which is independently halogen, -OH, -CN, -0-C1-6
alkyl, -O-C1-6 haloalkyl, -N(RaRb), -N(R2)CO2RD,

20 N(R3)C(=0)-Cp-6 alkyl-N(RPRC), or -N(R2)-C2-6 alkyl-OH
with the proviso that the -OH is not attached to the carbon
alpha to N(R®); and

(ii)  the alkyl is optionally mono-substituted with -RS, -C]1-6
alkyl-RS, -N(R2)-C(=0)-Co-6 alkyl-RS, -N(R2)-C-6 alkyl-RS,

25 -0-C0-6 alkyl-RS, or -N(R2)-C(=0)-C0-6 alkyl-RS; wherein RS
is

(a) aryl which is optionally substituted with one or
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(7) -OCl1-6 alkyl-ORk, (8) -OCl-6 alkyl-OCl-6 alkyl-Rk, (9) -OCl-6
al kyl -S(O nRk, (10) -C0-6 alkyl-N(Ra)-Rk, 25 (11) -C0-6 al kyl-N(Ra)-C1-6
al kyl - Rk,wo(03835071C0- 6 al kyl -N(Ra)-C 1-6 al kyl -ORk, (13) PCIAIB02/04753
al kyl -C(=0 -Rk, (14) -Q0-6 alkyl-C(=O N(Ra)-CO-6 al kyl-Rk, (15) -CO 6
al kyl -N(Ra) C(=0 - CO- 6 al kyl -Rk, 30 (16) -C0-6 alkyl-N(Ra)((=0-0CO6
al kyl - Rk, or (17) -Q0-6 alkyl-N(Ra) (=0 (=0 Rk; R2 is -Cl-6 al kyl which
is optionally substituted with one or nore substituents each of which is
i ndependently -168 WO 03/035077 PCT/GB02/04753 (1) halogen, (2) -OH4  (3)
-CN, (4) -OCl1-6 alkyl, 5 (®oreebstitenisgadudkyhich lie(ﬁ)ielzeﬁ@ga?yﬂmlogeﬁ,) l_ CO2Ra,
(8) -SRa, (9) -S(=0Ra, 10-QHO)CrNeRgRAL ¢ ARIDORE- aRRL, -8-E)s
-N(Ra)-C(=0) -C1-6 al kyl -N(Rb c% y _é%S%-OSa%ga, té}ﬁﬂl E%(y tacﬁ%:lg ‘ %5 (15)
- S2N(RaRb),  (16) - N( Ra) - CfRB)=8; C1-pP#ioalkel tetaylenssignyattacheddy twpy |
wherein the aryl is optionabdijycbsboh uﬂoﬂ@,wwl;ﬁnf or nore substituents
each of V%“ ch i's independently h%)Ogeg%— -tocg’-nqler%k)el%d’saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the saturated heterocyclic ring is
optionally substituted with one or more substituents each of
which is independently halogen, -C1-6 alkyl, -C1-¢ alkyl-ORa,
10 -C1-6 haloalkyl, -O-C1_¢ alkyl, -O-C].¢ haloalkyl, -C(=O)Ra,
-CO2Ra, -C(=0)-Co_¢ alkyl-N(RaRb), -SO2R4, oxo, aryl, or
-C1-6 alkyl-aryl; or
(c) a 5- to 7-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected
15 from N, O and S; wherein the heteroaromatic ring is optionally
substituted with one or more substituents each of which is
independently halogen, -C1.6 alkyl, -C1-6 alkyl-OR2, -C].6
haloalkyl, -O-C1.¢ alkyl, -O-C1_g haloalkyl, oxo, or aryl;
(5)  -Cp-6 alkyl-O-C.g alkyl-RK,
20 (6)  -Co-6 alkyl-S(0)3-Co-6 alkyl-Rk,
(7)  -O-C1.¢ alkyl-ORK,
(8)  -O-Ci-6 alkyl-O-C1.¢ alkyl-RK,
(9)  -O-Ci-6 alkyl-S(O)gRK,
(10) -Co.¢ alkyl-N(Ra)-Rk,
25 (11)  -Cp-6 alkyl-N(Ra)-Cj.g alkyl-RK,
(12) -Co-6 alkyl-N(R2)-C1_g alkyl-ORK,
(13) -Co-¢ alkyl-C(=0)-Rk,
(14)  -Co-6 alkyl-C(=O)N(R2)-Cy-¢ alkyl-Rk,
(15)  -Cp-6 alkyl-N(R2)C(=0)-Cp-g alkyl-RK,
30 (16)  -Cg- alkyl-N(R2)C(=0)-0-Cq.¢ alkyl-RK, or
17y  -Cp-6 alkyl-N(R2)C(=0)C(=0)RK;

R2 is -C1-¢ alkyl which is optionally substituted with one or more substituents each

of which is independently

- 168 -



20 -C1-6 haloalkyl, -OC1_6 alkyl, -OCl-6 hal oal kyl, -CO-6 al kyl - N(RaRb),
or -Cl-6 al kyl substituted with a 5- or 6- nenbered saturated heterocyclic
ri ng contwonBnssofitTom 1 to 4 heteroatons i ndependently selpeTiGaI2Oen N, O
and S; wherein the saturated heterocyclic ring is optionally substituted
25 with from1l to 3 substituents each of which is independently -Cl-6

al kyl, oxo, or a 5- or 6-nenbered heteroaromatic ring containing from1l to
4 heteroatons independently selected fromN, 0 and S; or (19) a 5- to

8- nenber ed nonocyclic heterocycle which is saturated 30 or unsaturated and
contains from1 t@)4 hetegenat ons i ndependently selected fromN, 0 and S;
wherein the heter@)‘ycl_@ﬁs optionally substituted with one or nore
substituents each of which is independently -Cl-6 alkyl, -OCl-6 al kyl,
oxo, phenyl, or r@pht mHN> with the proviso that none of the follow ng
substituents i s au)ach€dCio dlkg, - 169 WO 03/ 035077 PCT/ GB02/ 04753 carbon
atomin the -Cl-6.al kyl~ g0 is attached to the ring nitrogen:

hal ogen, 5hC]—I -O 2-6 g%lréjf?%léél@lllG hal oal kyl, -SRa, -S(=0 Ra, or
-N(Ra) - C(Rb) =G, 5(6R3 i <(=B)R#, -C1l-6 alkyl; R4 is (1) H (2) Cl-6 alkyl
which is optionaldy suhshigaited with one or nore 10 substituents each of
whi ch is independently halogen, -OH, O Cl-6 alkyl, -O Cl-6 hal oal kyl,
-N02, -N(RaRb), -@=0+&R2-CRRa, -SRa, -S(=ORa, -S2Ra, or -N(Ra)COQ2Rb,
(3) C1-6 alkyl W9§h i_%(x_)@m;gnally substituted with one or nore
substituents each of which s independently hal ogen, -OH, or 0-Cl-4 15

al kyl, afd which (1) suP¥&*RGbed with 1 or 2 substituents each of which is

i ndependent | y: _(i01_1§23-£C(ey)gNgadeJ , (i) aryl, (iii) a fused bicyclic
car bocycl e consi s(tllz?g N(R%)-Q?Qéﬁf‘ﬁ_éélﬁﬁ-N(RbRc),

(13) -SO2Ra,
(14) -N(R2)SO2RD,
15 (15) -SO2N(R2Rb),

(16) -N(Ra)-C(Rb)=0,
(17) -Cs3_g cycloalkyl,
(18) aryl, wherein the aryl is optionally substituted with one or more
substituents each of which is independently halogen, -C1-6 alkyl,
20 -C1-6 haloalkyl, -O-C1-¢ alkyl, -O-C]-6 haloalkyl,
-Co-6 alkyl-N(RaRb), or -C] -6 alkyl substituted with a 5- or 6-
membered saturated heterocyclic ring containing from 1 to 4
heteroatoms independently selected from N, O and S;
wherein the saturated heterocyclic ring is optionally substituted
25 with from 1 to 3 substituents each of which is independently -C1-6
alkyl, oxo, or a 5- or 6-membered heteroaromatic ring containing
from 1 to 4 heteroatoms independently selected from N, O and S;
or ‘
(19) a5-to 8-membered monocyclic heterocycle which is saturated
30 or unsaturated and contains from 1 to 4 heteroatoms independently
selected from N, O and S; wherein the heterocycle is optionally
substituted with one or more substituents each of which is
independently -C1-¢ alkyl, -O-C1-6 alkyl, oxo, phenyl, or naphthyl;

with the proviso that none of the following substituents is attached to the
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20 fused to a C5-7 cycloal kyl, (iv) a 5- or 6-nenbered saturated
heterocyclic ring containing from1l to 4 heteroatons independently

sel ect ed Womniod§070 and S, (v) a 5- or 6-nenbered het er oar @CatGRY2/0# 715G
containing 25 from1l to 4 heteroatons independently selected fromN, 0 and
S, or (vi) a 9- or 10-nmenbered fused bicyclic heterocycle containing from
1 to 4 heteroatons independently selected fromN, O and S, wherein at

| east one of the 30 rings is aromatic, (4) C2-5 al kynyl optionally
substituted with aryl, (5) C3_8 cycl oal kyl optionally substituted with
aryl, (6) aryl, (7) aafhesetominhel-Ca-ccakarge batisagade igthsfing benzene
ring fused to a - 0 fg%éﬁ)? [ To | s®akyl, (8) a
5- or 6-nenbered saturé%réé% hg{tae ocC 9}?56?%8%’2:%'[ g)?% %haf rag]yn%ql to 4

het er oat ons i ndependenS(50XR&, @tﬂ‘&&a} C«’N’NOO and S, (9) a 5- or 6-nenbered
het eroaromatic ri ng containing from1l to 4 5 heteroatons independently

sel ected fr and S, ar (10) a 9- or 10-nenbered fused bicyclic
heterocyél eq{:goﬁtgl% éq?IEﬁTl to 4 heteroatons i ndependently selected from
N, 0 and S, wherein at least one of the rings is aromatic; wherein 10
each aryl rl% 3)(ii) or the aryl (4), (5) or (6) or each fused car bocycl e
in (3)(iii) 5t he fused carbocycle in (7) is optionally substituted wth
one or nore subst@ijuerils each of which is independently hal ogen, -OH,

-Cl1-6 al kyl, Cl ('\R)al @1\' %%%W-h% €0 Maﬂ?'sﬁ%tﬂute@w@a -dRedk ke - O C1-6
hal oal kyI - 2 é A\I ﬁbl) Hng&RaRb)
- Q(=0) RdO COZRa - Cl- SGbst&PTé}}F eashpR 1@@@% en F%& atogon. &67Ra.
- N(Ra) SC2Rb, - SO2N( RafRoy}, -O- u(lf@ma@lamw NNRRY I RiX=0)E2,; £02R?, -SRe,
-S(=0O)R&, -SO2R2, or -N(R2)CO2RD,
3) C1-6 alkyl which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, or O-C]1-4

15 alkyl, and which is substituted with 1 or 2 substituents each of which is
independently:
) C3.8 cycloalkyl,
(i)  aryl,
(iii) a fused bicyclic carbocycle consisting of a benzene ring
20 fused to a C5-7 cycloalkyl,

(iv)  a5- or 6-membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently
selected from N, O and S,
(v)  a5- or 6-membered heteroaromatic ring containing
25 from 1 to 4 heteroatoms independently selected from N,
Oand S, or
(vi)  a9- or 10-membered fused bicyclic heterocycle
containing from 1 to 4 heteroatoms independently
selected from N, O and S, wherein at least one of the
30 rings is aromatic,
4) C»-5 alkynyl optionally substituted with aryl,
&) C3-8 cycloalkyl optionally substituted with aryl,
(6)  aryl,
) a fused bicyclic carbocycle consisting of a benzene ring fused to a
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al kyl - N(Ra) CO2Rb, aryl, -Cl1-6 alkyl-aryl, -0-aryl, or -CO-6 alkyl-het
wherein het is a 5- or 6-nmenbered heteroaromatic ring containing from?20 1
to 4 het ewoatos®7T ndependently selected fromN, 0 and S, ®Cu/GBIR/0#TS3
optionally fused with a benzene ring, and is optionally substituted with
one or nore substituents each of which is independently -Cl-6 alkyl, -Cl-6
hal oal kyl, -OCl-6 alkyl, -Od -6 hal oal kyl, oxo, or -COQ2Ra; each saturated
het erocyclic ring in (3)(iv) or the saturated 25 heterocyclic ring in (8)
is optionally substituted with one or nore substituents each of which is

i ndependent |y hal ogen,C5.Gty@oalkilyl, -Cl1-6 hal oal kyl, -O Cl-6 al kyI

L0 L 6 hal 0l ) OX0: £ 30 e BB Bl SrIBIRIE S RUARRORBR ffd 19
and 30 each heteroar orfmteroatomagldeper(dg)l(ly}elmtedfr@nﬁ‘é,tgraaélsorrat| cringin
(9) or each Tuse(‘itgf' Cyf é'&éﬁkﬁ%&%gu @réaeorﬁéa&ﬂﬁ%c&ﬁalﬁmgffdm%m cyclic

het erocycle in ( i s optiona stituted o(ge r, nore
substituénts each of isterpatpesiniepprdeatlyseloctpditoge, E‘g 56| kyl,  -Cl-6
gg} 82!5(‘;37/; P-CTO/ % ()(g/ %L%%—- or ll@l‘(rﬁémﬁeﬂééhﬁb@tl k¥dycliO¥&eroaydid corﬂmnrn@]ﬁ&cgn-llﬂ a \r/]\D
a te atl e ] t her
with the N to which bcﬁqﬁerg@tgnlétng(%gﬁ%@nﬁwﬂfg N’aéz%?gr 3@%1?“1 a?’gh is

optional | y substitut econs dfftheriggsds aromiagicsubst i tuents each of 5 which is

i ndependent |y -Cl- ﬁ’ al kyI or oxo; each Ra, Rb, Rc, and Rd is independently
-Hor -Cl1-6 al kyI R s carbocycl e or heterocycle, wherein the carbocycle
or heterlcycle is optional Iqachwlsm@(ll)mtw@h (Sher (6) oneach fasslst i t uent s

each. of which is indep @a??&%l'e){n (3])1111?811 ﬁg@ﬁbed cﬁﬁ%cy&ﬁn (78 i’s)opu@hhll}( 4) -Cl_6

al kyl, which is optlona ysu ti'tuted with onpe or ?: substituents
each of which is i ndepBipgéH pré;g(gﬁnore@lpstlt@qtseac T BChdFk |, -O-Cl-6
hal oal kyl, -C(=0O Ra, -1ﬁ62;RadentBRw,logens(Cﬁ®)-R‘a 6 alkyReRb Y, alkyl-OR2, -Cl 6

-0(=0) - () 0- 2N( RaRb)haloéiK;'ffa)o GBI 2 NaBRRS), -CNSFRBa. -N(RkiRey), SO2Rb,
15 - -C1-6 alkyl-N(RaRb), -C(=O)N(RaRb), -C(=O)R2, -CO2R2, -C1-6
alkyl-CO2Ra, -OCO2R3, -SR2, -S(=0)R3, -SO2R2, -N(R2)SO2RD,
_SON(RaRb), -N(R2)C(=0)Rb, -N(R2)CO2RD, -C1.6
alkyl-N(R2)CO2RDb, aryl, -C1-6 alkyl-aryl, -O-aryl, or -C0-6 alkyl-het
wherein het is a 5- or 6-membered heteroaromatic ring containing from
20 1 to 4 heteroatoms independently selected from N, O and S, and het is

optionally fused with a benzene ring, and is optionally substituted with
one or more substituents each of which is independently -C1-6 alkyl,

-C1-6 haloalkyl, -O-C1-6 alkyl, -O-C1-6 haloalkyl, oxo, or -CO2R2;
each saturated heterocyclic ring in (3)(iv) or the saturated

25 heterocyclic ring in (8) is optionally substituted with one or more
substituents each of which is independently halogen, -C1-6 alkyl,

-C1-6 haloalkyl, -O-C1-6 alkyl, -O-C]-6 haloalkyl, oxo, aryl, or a 5- or
6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; and

30 each heteroaromatic ring in (3)(v) or the heteroaromatic ring in
(9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic

heterocycle in (10) is optionally substituted with one or more
substituents each of which is independently halogen, -C1-6 alkyl,

-C1-6 haloalkyl, -O-C1-¢ alkyl, -O-C1-6 haloalkyl, oxo, aryl, or -C1-6
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- S2N(RaRb), or -N(Ra)-C(Rb)=0 20 (5) -OCl-6 alkyl, which is optionally
substituted with one or nore substituents each of which is independently
hal ogen, wOH3/0330N; -O Cl_6 al kyl, -0-Cl1_6 hal oal kyl, -C(20rRsB020062Ra,
-SRa, S(=ORa, -N(RaRb), -C(=0 -(CH2)0-2NRaRb),

N(Ra) - C(=0O) - (CH2) 0- 2N( RbRc), - SO2Ra, - N(Ra) SO2Rb, 25 - SO2N( RaRb), or
-N(Ra)-C(Rb)=0, (6) -NO02, (7) oxo, (8) -C(=ORa, (9) -C02Ra, 30 (10)
-SRa, (11) -S(=ORa, (12) -N(RaRb), (13) -C(=O N(RaRb), (14) -C(=0O-C1-6
al kyl -N(RaRb), - 172 WD 03/035077 PCT/ GB02/ 04753 (15) -N(Ra)C(=O Rb, (16)
-S2Ra, (17) - S2N( Ram¥kyl-ary:18) - N(Ra) SO2Rb, 5 (19) -Rm (20) -Cl-6

al kyl - Rm wherein the alkyl is optionally substituted with one or nore

Pl oal kyl . - & GertiyebRS St ReOEHRE TG & o Rl g Waepydlorn gl s
-S(=O Ra, - Néﬁ%?&lbalk Owhibl RegpEeRRDy subSRRRA, wittNoiRegr1SaBiRBubst BN fAeRoy , or
N Ra) - OLfb) H?‘ f 61@5% béfl% :%E)Of‘gOG al kyl -Rm (22) -CD-6

al kyl - S-C0-6 alkyl-Rm 15 (24) -C0-6
al kyl - C( -0 - Y06 al kyl -Rm . (25) -0(=0-0.CO 6 al kyl - Rm
each Ra, Rb, R¢, and Rd is independently -H or -C1-¢ alkyl;

Rk is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally
10  substituted with one or more substituents each of which is independently
(D halogen,
2 -OH,
(3) -CN,
4) -C1-6 alkyl, which is optionally substituted with one or more
15 : substituents each of which is independently halogen, -OH, -CN,
-0-C1.g alkyl, -O-C1-6 haloalkyl, ~-C(=O)R2, -CO2R3, -SR3,
-S(=0)R2, -N(RaRb), -C(=0)-(CH2)0-2N(R2Rb),
N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2Ra, -N(R2)SO2Rb,
-SOZN(RaRb), or -N(R?)-C(Rb)=0, |
20 ) -O-C1-6 alkyl, which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, -CN,
-0-C1-6 alkyl, -O-C1-6 haloalkyl, -C(=O)R2, -CO2R2, -SR3,
-8(=0)R2, -N(RaRb), -C(=0)-(CH2)0-2N(R2RD),
N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2R3, -N(R2)SO2Rb,

25 -SOoN(R2RD), or -N(R2)-C(RP)=0,
(6) -NOg2,
@) 0XO0,
(8  -C(=0)Ra,
(9) -CO2R3,
30 (10) -SRa,

(11) -S(=O)Ra,

(12) -N(RaRD),

(13) -C(=O)N(RaRD),

(14) -C(=0)-C1-6 alkyl-N(RaRb),
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(26) -(=0O N(Ra)-Q0-6 alkyl-Rm (27) -N(Ra) (=0 -Rm (28) -N(Ra)C(=0-Cl-6
al kyl -Rm wherein the alkyl is optionally 20 substituted wth one or nore
substi t uewbD3eaM7 of which is independently hal ogen, - OHPCT@®02/0LF36
hal oal kyl, -OCl1-6 alkyl, -O Cl-6 hal oal kyl, -C(=O Ra, -CQ2Ra, - SRa,
-S(=O Ra, -N(RaRb), -N(Ra) CO2Rb, -S02Ra, -N(Ra)SQ2Rb, -SO2N(RaRb), or
-N(Ra)-C(Rb) =0, 25 (29) -N(Ra)-C(=0O) -N(Rb)-CO 6 al kyl-Rm (30)
-N(Ra)-C(=0) -0 C0-6 al kyl-Rm (31) -N(Ra)-C(=0) -N(Rb)-SO-C0-6 al kyl -Rm
(32) -C(=0-C(=0 -N(RaRb), (33) -C(=O-C1-6 al kyl -SQ2Ra, or 30 (34)
-C(=0) - C(=O Rm cddbpcyN®G(=BRPs (i) a C3 to C8 nonocyclic, saturated or
unsaturated ring, ((6)) &dgRa to Cl2 bicyclic ring system or (iii) a Cll to

Cl6 tricyclic rin st l\pﬁ in each ring in (ii) or (iii) is

i ndependent of or%ﬁied%@? gﬁ her ring or rings and each ring is -173
WO 03/ 035077 PCT/ @8R/ 0M{R8)SOe®byr at ed or unsaturated; heterocycle in Rk is
(i) a 4- Lﬁ.g 8-menbE§ed, sat urat ed or unsaturated nonocyclic ring, (ii) a
7- to 12- fenbered )cyc‘ﬁc ring system or (iii) an 11 to 16-nenbered
tricyclic 5 ring @9kt efdl-owikyleR®, eheteirr thaglkyhis(dptipnally subktititedSvitndependent
of or fused to the other ring or rin fmd eacgbcr)fi n& liés saturated or
unsat ur at ed; the monocyclic er?é,moﬁ?gij’é 1fuents epcholawhich i indepepdentlyc| i ¢ ring
system contains from1 to 6 haageroQbnENs € bothabbatlybrO-Bl -cCallayid-CBCangd a

bal ance of carbon atonms; andchaWagdyel-o@nROL amRRe Qf— NHpgen and
sul fur hFI\ eroatons is opti ongjﬁé%{ée (xi)%z;tg?ggn’ggia{n%@gn%% Iﬂ%ﬁré&g’f the 10
ni trogen hetéeroatonms is optidRx) 2&{)?& RS N RYIOBRRMSQoNRABBbwdent | v
C3-8 cycloal kyl; aryl; a 5- _NgR&-omtyeped nonocyclic heterocycle which is
saturated or unsagy{)at e_g @%ﬂkﬁﬁ\gﬁ‘%ﬁ'@sg 51%”1‘% to 4 heteroatons

i ndependent |y sel ect’ed Pt , a > 467 - to 10-nmembered bi cyclic

het erocycl e 15 whil@® i sCodialkdt@€ 006 allipsBMyr at ed and contains from1 to 4
heteroat ons i ndepepglentey ¢ ABI&CERY dikAmA, 0 and S, wherein any one or

Enr e of i?e nitr o%% ar]& _sul fur _ﬁet eroat of_nsni n the heterocycle or bicyclic
eterocytPe is opl¥thart)-6AdiGEe)-41u6 alkyl-Rm,
(25) -C(=0)-0-Cp-g alkyl-Rm,
(26) -C(=0)N(R3)-Cp-g alkyl-Rm,
(27)  -NR3)C(=0)-Rm,
(28) -N(R23)C(=0)-C]-¢ alkyl-Rm, wherein the alkyl is optionally
20 substituted with one or more substituents each of which
is independently halogen, -OH, -CN, -C1.¢ haloalkyl,
-0-C1-6 alkyl, -O-C1_¢ haloalkyl, -C(=O)R2, -COoRa,
-SRa, -S(=0)R2, -N(RaRb), -N(Ra)CO2Rb, -SO5R2,
-N(R2)SO2RD, -SON(RaRD), or -N(R2)-C(Rb)=0,
25 (29) -N(R3)-C(=0)-N(Rb)-C(.¢ alkyl-Rm,
(30) -N(R2)-C(=0)-0-Cg.6 alkyl-Rm,
(31) -N(R3)-C(=0)-N(Rb)-S02-Cp.¢ alkyl-Rm,
(32) -C(=0)-C(=0)-N(RaRD),
(33) -C(=0)-Cj-6 alkyl-SO2R2, or
30 (34) -C(=0)-C(=0O)Rm;

carbocycle in RK is (i) a C3 to Cg8 monocyclic, saturated or unsaturated ring, (i) a C7
to C12 bicyclic ring system, or (iii) a C11 to C16 tricyclic ring system, wherein each

ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is
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one or nore of the nitrogen heteroatonms is optionally quaternized; and
wherein the cycloal kyl or the aryl defined in Rmis optionally substituted
with 20 woa3ossombre substituents each of which is i ndepemrd@&rdBog/0mBogen,
-Cl-6 alkyl optionally substituted with -0-Cl-4 al kyl, -Cl-6 hal oal kyl,
-O-Cl-6 alkyl, -0OCl-6 haloalkyl, -N(RaRb), aryl, or -Cl-6 alkyl-aryl; and
the nonocyclic or bicyclic heterocycle defined in Rnis optionally
substituted with one or nore substituents each of which is independently 25
hal ogen, -C 1-6 alkyl, -C 1-6 hal oal kyl, -O-C 1-6 alkyl, -OC 1-6

hal oal kyl , of@urategkqrjunsatgptegl; al kyl -aryl, -C(=0)-aryl , -Q02-aryl, -0C02-Cl-6
al kyl -aryl, a 5- or 6-nenbered sat ulrat eddh;atero&yc:)l C (rjl gg cont a|5n| (r;grg from
1 to 4 heterpatonms . in endently selecte rom N, an , or a 5-

6- mermbered h ?tglf"&&?lﬁﬂfhg gs 1 218 Ochinsmbered. satwaied of snsptureted mocmooyrdic ring,

i ndependent | {ii)s£T-acti@dnerdBeréd bidydlic &gdzgteﬁi, 09(1%51) ﬁa??ltltdﬂg%@gggggqagﬂggﬁy y an
i nt eger ual. ro.. 1 or 2 . or phar.naceyt 1 c y
t her gof . e§17§n%\%' SS%?’O‘@%?? P@@&@&?gg%ﬁg@ﬂ%g% RpBuiechiodhe gibay t o
claim 1, whetieg nr fags and eadh ringlis SatuRpd oinshtiahtsd the mmsiyc_uia r@@iﬁg bi@migl yt |
substituted w 1004 |t ach .o ich is independently
hal ogen, - olhe %Vﬁ?‘{“?’@féi‘gﬁhéf“ﬂéé E%‘L“J&Cﬁa}z{‘% ﬁ%“ﬂﬁ%%ﬁ%!%{% seleciedtiepn,
_SRa, - S(=0'RR,and :sRphalanceof crbomatpmst kyd whigiRaRily, one NE Rere 6 the) - CO- 4
al kyl - N( RbRCpitrop S RiRBsulfullh Saloatddidis ooty NaN ES? , eﬁ_j@ 5 %?R?Qj
i N()éa)-( :o)])Rl?ng Re N Ra) 29 %ﬁ?ﬁ)on Y NCRR @di -d‘ﬁ%b_ &Y OS5 - R,
(4) - Cl%p al Wesekhetggoatonts s Optigna IHQH%FPWedf s optional ly substituted with
from1l to 4 substituents 15 each of which is independently hal ogen, -CH,
-CN, - O Cl- 4eachiRit s indbelrdarty 18 Qalkighicyr: MyBaR 8:1§ér%gr%%%bcyclic
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle
15 which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently
selected from N, O and S; wherein any one or more of the nitrogen and sulfur
heteroatoms in the heterocycle or bicyclic heterocycle is optionally oxidized and any
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein

the cycloalkyl or the aryl defined in R is optionally substituted with
20 : one or more substituents each of which is independently halogen, -C]-6 alkyl

optionally substituted with -0-C1_4 alkyl, -C1-6 haloalkyl, -O-C1.g alkyl,
-0-C1-6 haloalkyl, -N(RaRb), aryl, or -C].g alkyl-aryl; and

the monocyclic or bicyclic heterocycle defined in R is optionally
substituted with one or more substituents each of which is independently

25 halogen, -C1.6 alkyl, -C1-g haloalkyl, -O-C1.6 alkyl, -O-C1_¢ haloalkyl, oxo,

aryl, -C1-6 alkyl-aryl, -C(=0)-aryl, -CO3-aryl, -C02-C].6 alkyl-aryl, a 5- or
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S, or a 5- or 6-membered

heteroaromatic ring containing from 1 to 4 heteroatoms independently selected
30 from N, O and S; and
each n is independently an integer equal to zero, 1 or 2;

or a pharmaceutically acceptable salt thereof.
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N(Ra) (=0 -CO-4 al kyl -N(RbRc), or -N(Ra)-(CH2)2-4-0H, and (ii) the alkyl
is optionally nono-substituted with -Rs, 20 -N(Ra)-C(=0 -CO- 4 al kyl -Rs,

- N(Ra) - COvo oalod3phz Rs, - O CO-4 al kyl-Rs, or -N(Ra)-C(=0) - COI4:mRky1s3Rs;
wherein Rs is (a) aryl which is optionally substituted wwth from1l to 3
substituents each of which is independently hal ogen, -OH, -Cl1-4 alkyl,
-Cl-4 alkyl-ORa, -Cl-4 haloalkyl, -OCl-4 alkyl, 25 -0 Cl-4 hal oal kyl,

nmet hyl enedi oxy attached to two adjacent carbon atons, or phenyl; (b) a 5-
or 6-nenbered heteroaromatic ring containing from1l to 4 heteroatons

i ndependent|y selected fromN, O and S; wherein the heteroaromatic ring is

optional |y S0 substitus ed. wpidyohiOihd sd@rcing olint ¥oMhgeATILEO! whi ch i

i ndependent|y hal ogen, -Cl Cl-4 a -Cl-4 hal oal kyl,
-0-Cl-4 alkyl, -0-Ci1-4 haI oal kyl , oxo, or phenyl or ~175 WD 03/ 035077
PCT/ GB02/ 04753 (@) a-pr or 6- rrenber ed saturated heterocyclic ring

containing from tfopcﬁl]E figam N, 0 and S

wherein She satug(gi Fﬁf‘é k@%ﬁ@“??ﬁg&%@%%@ﬁgﬁgm su éttl tuted with

from1l to 3 substi tuershbstﬁaﬁhs edchmf wiiicthisiisdeipetizpdy delogeny -O&l, ggn, - Cl 4

al kyl, -C1-4 alkyl - CRaO Cl%lﬁy h@ @ql Mhoalifé(g RhKYIOoReO-9Ha 4 hal oal kyl ,
42l

=0 R COPRa, - henyl
(% %cﬁz)o 3- C(aO) N( R§$—QE§2)16CP§ @aé?eo‘f()u CSW ggzept abl

salt thereof. 3. The q@qmlﬂ(doq@(pgdlmgmpbmws@»g{a vNERBHSOLRYR, is: 15 (1)
-H, (2) -C1_4 alkyl, which is optionally substltut/ﬁ\bwth froml to 3

substituents each of whi ch is independently hal\oge I:C‘}(jCl 4 al kyl,
w N
10 -SO2N(RaRD), -N(Ra)-C(=O)RD, R® ,-NR®Ra)C(E=O)RK,
or -N(R2)C(=0)C(=O)N(RbRc)
(3) Rk

@)  -Ci-4 alkyl-RK, wherein:
® the alkyl is optionally substituted with from 1 to 4 substituents
15 each of which is independently halogen, -OH, -CN, -O-C1-4
alkyl, -O-C1-4 haloalkyl, -N(RaRb), -N(R2)CO2Rb,
N(R)C(=0)-Co-4 alkyl-N(RPRC), or -N(R2)-(CH2)2-4-OH;
and
(ii)  the alkyl is optionally mono-substituted with -RS,
20 -N(R2)-C(=0)-Co-4 alkyl-RS, -N(R2)-C(-4 alkyl-RS, -O-Cp-4
alkyl-RS, or -N(R2)-C(=0)-C-4 alkyl-RS; wherein RS is

(a) aryl which is optionally substituted with from 1
to 3 substituents each of which is independently halogen, -OH,
-C1-4 alkyl, -C1-4 alkyl-OR2, -C1_4 haloalkyl, -O-C1-4 alkyl,

25 -0-C1-4 haloalkyl, methylenedioxy attached to two adjacent
carbon atoms, or phenyl;

(b) a 5- or 6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the heteroaromatic ring is optionally

30 substituted with from 1 to 3 substituents each of which is
independently halogen, -C1-4 alkyl, -C1-4 alkyl-OR2, -C14
haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, oxo, or phenyl; or
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-0 Cl-4 haloal kyl, -C(=O Ra, -CQ2Ra, -N(RaRb), or 20
-C(=0-(CH2)0-2-N(RaRb), (3) -Rk, (4) -(CH2)1_4-Rk, wherein: (i) the
-(CH2) 1_4dwormpiogiog7 i s optionally substituted with 1 or 2 ®obgiBoRO€s8s each
of which is, independently halogen, -OH 25 -OCl_4 alkyl, -OCl-4

hal oal kyl , or -N(RaRb); and (ii) the -(CH2)1 4- noiety is optionally
nono-substituted wwth -Rs or -N(Ra)-(CH2)1 2-Rs; wherein Rs is (a) phenyl
which is optionally substituted with from 1 to 3 substituents each of

whi ch i s independently hal ogen 30 -C1_4 alkyl, -Cl-4 al k¥1 , -Cl-4

hal oal kyl, -O Cl-4 al kyl, - ol®1- 4aﬁapbé1nwnberwsa(tb§iteé sterqsyclg: fghber ed

helt er ?a(rj orr?t ic rN i ng cgng al Bd)ﬂlginfﬂg%rﬁ lttQ 4%&%&6@3&@@&@@ Aepanstednt | yI y

sel ecl e rom an | ero onatic rin (0] I.ona

-176 WD 03/ 035077 PCT/ GB02/ ggﬂ?‘aﬁ Bsaages%t “ﬁﬁlfeélat iSEiated patar walﬁfgéﬂ%tu tuents
each of which is independebptionhaliglsolgginuted @ith4romh kych sulistitubnal dayh ofORa,

-Cl-4  hajoal kyl, -GCl-4 a{x}fﬁthsﬂ{deg&dgéﬂ}z’gﬁﬂgl L& ’all§)1 tﬁ)4 515?1 ~ORA,

6- nenber ed saturated heterog icri ?
het er oat ons i ndependent |y s&tbdthalpaliyl.oRrNl-4clahd 1&/4?11@1@4”@’1{1% QM r at ed

heterocyclic ring is optionabbrasupsdi-tytesdkyln dRer Rca xS UPshdniyent s
each of which is mdependentl% hal oge}n H-A%l 2 ?{ 4 al kyI§ ty
-Cl-4 hal oal kyl, -OCl1-4 alRyl, -OCl-4 hal oaI kyl , C( O)Ra 10 or COZRa,

(5) ~C(=0) N(Ra) - ( (h2) 0-@HRBp-3-CEONROHGENORRK =0 R, (7)
-C(CH3) 2N(Ra) C(=O Rk, or (8) -C(CH3)2N(Ra)C(=O C(=O N(RbRc); 15 or a
phar macetiti cal |y acceptable salt thereof.

or a pharmaceutically acceptable salt thereof.

3. The compound according to claim 2, wherein R1 is:
15
n
2 -C1-4 alkyl, which is optionally substituted with from 1 to 3
substituents each of which is independently halogen, -O-C1-4 alkyl,
-0-C1-4 haloalkyl, -C(=0)R3, -CO2R&, -N(RaRDb), or
20 -C(=0)-(CH2)0-2-N(RaRD),
(3) Rk
@  -(CH2)1-4-RK, wherein:
i) the -(CH2)1-4- moiety is optionally substituted with 1 or 2
substituents each of which is independently halogen, -OH,
25 -0-C1-4 alkyl, -O-C1-4 haloalkyl, or -N(RaRb); and
(i)  the -(CH2)1-4- moiety is optionally mono-substituted with -RS
or -N(R2)-(CH2)1-2-RS; wherein RS is
(a) phenyl which is optionally substituted with from
1 to 3 substituents each of which is independently halogen,
30 -C1-4 alkyl, -C1-4 alkyl-OR2, -C1 4 haloalkyl, -O-C1-4 alkyl,
or -O-C1-4 haloalkyl; or
(b) a 5- or 6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the heteroaromatic ring is optionally
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4. The conpound according to claim1l1l, wherein 20 Rk is C3-8 cycl oal kyl ;

aryl selected from phenyl and naphthyl; a bicyclic carbocycle selected
from i ndawglo3assd7t et r ahydr onapht hyl ; a 5- or 6-nmenbered s&CHrGRRM4753

het erocyclic ring containing from1 to 4 heteroatons i ndependently sel ected
fromN, Oand S; a 5- or 6-nenbered heteroaromatic ring containing from1
to 4 heteroatons independently selected fromN, 0 and S; or a bicyclic

het erocycl e which is a benzene 25 ring fused to a 5- or 6-nenbered
saturated or unsaturated heterocyclic ring containing froml to.3

het er oat ons i ndependent | y s8FRstitierl Withaiony L ¢p &nepsiiuepiseaeh A VAL &y ¢l oal kyl |

aryl, bicyclic carbocycl e, sakpeaicady hﬂbme@phlaﬁ(yl o allkylt—@Réa-ﬂ;matl C

ring, or bicyclic het erpcychgbhﬁ( ppél d@%t R&l :s?g ?(;f h:thﬁoge Q)rf roml to 4

substituents each of which I'sIn ﬁépen (2) -OH, (3
-CN, (4) -Ci1-4 haloal kyl, (5) -Cie)4 alakiybr6Wmmﬂseredssaupmedmatetqcyslumﬁngtut ed

ith f 1to3 -177 WO 7, / h of
%I ch |r gng: ndegendent ly -OH, %%%%Pn fégrg} tﬁq%éeg?iaﬁﬁ}lﬁB%dﬁwg%%t Fen o
-C(=O Ra, -CQ2Ra, -SRa, - S(Iiem) NaO anNJ(SQMbyeln m@(sa@yatqmmcmm;
N(Ra) - O =0) - (OHR) 0- 2N RoRe) api i Rauncriib SERMNcRARYach BF

CRa) - S(R0) =0, (8] O 8 hdSended ém&%uiqf%“%@eh@é FlivEqRa

optionally substituted with
i ndependent I y -COH, -CN, - O-ClAthabdakigll, -O-Cx . Glalleyl h&)-Calddydloalkyl( €0FEaR2,
10 - SR -S(SORa N - C(=0-(CD)0-2N(RaR).
N(Ra) C( ) - (CHZ)O 2N(RbR<8 Ra) SO2Rb, - SO2N( RaRb), or
-N(Ra) - C(Rb) =0, (&) )Wa)o@ﬂz)oqssR 10) -C(=O Ra, (11) - C2Ra,
(6)  -C(CH3)2N(R®)C(=O)Rb,
(7)  -C(CH3)2N(R)C(=O0)RK, or

(8)  -C(CH3)2N(R&C(=0)C(=O)N(RPRO);

15
or a pharmaceutically acceptable salt thereof.

4. The compound according to claim 1, wherein

20  Rkis C3.g cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N,
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene

25 ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing
from 1 to 3 heteroatoms independently selected from N, O and S;

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1
to 4 substituents each of which is independently

30 D halogen,
(2) 'OH,
(3) _CN’

@ -C1-4 haloalkyl,
5) -C1-4 alkyl, which is optionally substituted with from 1 to 3
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(12) -SRa, (13) -S(=O Ra, (14) -N(RaRb), 20 (15) -C(=O N(RaRb), (16)
-C(=0-C1-6 al kyl-N(RaRb), (17) -N(Ra)C(=O Rb, (18) -SQ2Ra, (18)
- SO2N( RaRwD,03/02971 19) - N(Ra) SO2Rb, (20) -Rm (21) -Cl-4 aChydBoR0y¥75622)
-(CH2)0-2-N(Ra) - (CH2)0-2-Rm  (23) -(CH2)0-2-0-(CH2)0-2-Rm 30 (24)
-(CH2)0-2-S-(CH2)0-2-Rm  (25) -(CH2)0-2-C(=0-(CH2)0-2-Rm (26)
-(=0 -0 (CH)0-2-Rm (27) -C(=O N(Ra)-Rm or (28) -C(=0)-C(=0 N(RaRb); -
178 WD 03/035077 PCT/ GB02/ 04753 or a pharmaceutically acceptable salt
thereof. 5. The conmpound according to claim4, wherein 5 each Rmis
i ndependent |y C3-7 cycl oal kyl ; amymhsﬁm%chUOﬁwahyﬁ@@%ﬁnéﬂﬁhhéﬁﬁtﬁm : a
5- or 6-nenbered saturated heterqg;(pll 4@11@1 nQ-CRRthaicaikyy -OemRa, tO04R2,
het eroatons independently sel ect d
het eroaromatic ring containing f nlég%%ﬁh'ﬁgggg %tgﬁéﬁyﬁgiagﬁﬁgﬁgﬁyf
selected fromN, 0 and S, wherei NR®)- @@O)N(]Ez)omN(RhRF) ySOzR&i zed to form
an N-oxide; or a bicyclic hetero b dtoa
NERSHRE, 59%@3%@ VA

5- or 6-nmenbered, saturated or uns erocy IC r cont di ni ng
from1 to 3 heteroatontd)sel €21d4 haloptkyl 0 and S; wherein the cycloal kyl or

the aryl defined in Rmjs ophicgnghi kél SHES istth@ﬁ’alW sthtltﬁtreﬁmlﬁl ﬂr&n‘l to 3

substituents each of i‘ch i's indepéndent| al ogén, - kyl, 15 -Cl1-4
hal oal kyl, -0-Cl-4 al kyl, -0-Cl- Aumattwatsw,ach oﬁwmmdeméﬁvly -G, -CN,
- (CH2) 1- 2- phenyl ; -0-C1-6 alkyl, -O-C1_¢ haloalkyl, -C(=O)Ra, -CO2R4,

10 -SR2, -S(=0)R#, -N(RaRb), -C(=0)-(CH2)0-2N(RaRD),
N(R#)-C(=0)-(CH2)0-2N(RPRC), -SO2R,
-N(R8)SO2RD, -SO7N(RaRD), or -N(R3)-CRb)=0,

(8) -NO2,
) 0XO0,

15 (10) -C(=O)Ra,
(11) -CO2Ra,
(12) -SRa,

(13) -S(=0)R3,
(14) -N(RaRb),
20 (15) -C(=O)N(RaRb),
(16) -C(=0)-C1-6 alkyl-N(RaRb),
(17)  -N(R3C(=O)RD,

(18) -SO2R2,
(18) -SO2N(RaRD),
25 ‘ (19) -N(R2)SO2Rb,
(20) -Rm,

(21) -Ci-4 alkyl-Rm,

(22) -(CH2)0-2-N(R2)-(CH2)0-2-Rm,
(23) -(CH2)0-2-O-(CH2)0-2-Rm,

30 (24) -(CH2)0-2-S-(CH2)0-2-Rm,
(25) -(CH2)0-2-C(=0)-(CH2)0-2-R™,
(26) -C(=0)-0-(CH2)0-2-Rm,
27 -C(=0O)N(R2)-Rm, or
(28) -C(=0)-C(=0)N(RaRb);
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the saturated heterocyclic ring defined in Rmis optionally substituted
with from1l to 4 substituents each of which is independently -Cl-4 al kyl
opti onal Iwoalstortuted with -O Cl-4 al kyl, -Cl-4 hal oal kylPCT/GBOCU4H3 al kyl ,
20 -0-Cl-4 hal oal kyl, oxo, phenyl, -(CH2)1-2-phenyl, -C(=0) -phenyl,

- @02- phenyl, -C02-(CH2)1-2-phenyl, a 5- or 6-nenbered saturated
heterocyclic ring containing from1 to 4 heteroatons i ndependently sel ected
fromN, O and S, or a 5- or 6-nenbered heteroaromatic ring containing from
1 to 4 heteroatons i ndependently selected fromN, 0 and S; and 25 the

het eroaromatic ring or the bicyclic heterocycle defined in Rmis

optional ly Sbibi%}}aﬁ&%@éﬂltﬂ%ﬁ}ha&éllﬂ%lé hPtierepbsti tuents each of which is
i ndependent |y ogen, -CI-4 , -Cl-4 hal oal kyl, -OC1-4 al kyl, -0-Cl1-4

hal oal kyl , oxo, phenyl, or (CHZ)l 2- phenyl ; 30 or a pharnaceuti caIIy

accept abl e salt t her eof, 6. Tﬁé\eompﬁmmuadoraﬁ@abdlang4Whefemm4 wherein Rk
i s phenyl; - or 6-nenbered saturated heterocyclic ring containing 1 or 2
heteroatoqms sel ected from1 or 2 N atons, O or 10 atons, and O or

1S
atoms: a 5- each@Memindepsadently d3-7\agcloglkpkauyt velertgd fpmophsaylsmd naphthyl; a
het er oar omat !s ¢ ré ﬁl%m%%td%g&bﬁgd ﬁefglrgcgcli}a%n%rc%ﬁ{a gigﬁ'ghff{oeﬁhétél%g?oﬁlsor 2 N

atons, 0 or eterocycl e which

is a benzenelnﬂﬁmdﬁmbewecm‘l frorg N, & agl WW@@PW&%@%@I@@%@@ ic ring
ﬁotnt ai ni n? 1c&ﬁa131n@'r‘]f¥c{n‘i’g%‘ 4@1%%?@atom¥\hﬂéﬁérﬂentb :(ei’éctéd@olﬁm@r()’hnd S Reheggihur at ed
eterocyclic ring, "heteroaromatic rin IC eroc

opti onal 1 stibs¥is ertiamally okidjzed i iorfTb sq}b‘?t P’E gl "‘2}5‘6 \Xﬁ’i‘:hﬁs s
i( g ;jepg ndent : Uer(zél)e\:l\l;;hglﬁi’sed to 4 2) omflhﬁfrrbsredlﬁtt(r&t)ad lor ansaturhié) he%cy(lg:) ringCF3,

1-4 a I.ch I n S substituents
each of whi Cf,&'qtglnmgggoggﬂ,ﬁgﬁﬁﬁeﬁﬁr %ﬁnx %Li‘fl?e& @%ﬁ ?P %‘ggaﬁﬁg{em
-N(RaRb), - C(=0 N( RaRbjhe ayclonlkiRhyr t@@ ag) d@fqul)lm.R@N(quth@)lal y substltuted 'with

from 1 to 4 substituents each of which is independently halogen, -C1-4 alkyl,

15 -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C]-4 haloalkyl, -N(RaRDb), phenyl, or

-(CH2)1-2-phenyl;
the saturated heterocyclic ring defined in R is optionally substituted

with from 1 to 4 substituents each of which is independently -C] -4 alkyl
optionally substituted with -O-C1_4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl,

20 -0-C1-4 haloalkyl, oxo, phenyl, (CH2)1-2-phenyl, -C(=0)-phenyl,
-CO2-phenyl, -CO2-(CH2)1-2-phenyl, a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected
from N, O and S, or a 5- or 6-membered heteroaromatic ring containing from
1 to 4 heteroatoms independently selected from N, O and S; and

25 the heteroaromatic ring or the bicyclic heterocycle defined in RM is
optionally substituted with from 1 to 4 substituents each of which is
independently halogen, -C1-4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4
haloalkyl, oxo, phenyl, or -(CH2)1-2-phenyl;

30  or a pharmaceutically acceptable salt thereof.
6. The compound according to claim 4, wherein RK is phenyl; a 5-
or 6-membered saturated heterocyclic ring containing 1 or 2 heteroatoms selected

from 1 or 2 N atoms, O or 1 O atoms, and O or 1 S atoms; a 5- or 6-membered

-179 -



(7) -CCF3, (8) -OCl-4 alkyl (9) -C(=ORa, 20 (10) -CX2Ra, (11) -SRa,
(12) -SRa, (13) -N(RaRb), (14) -C(=O N(RaRb), 25 (15)

-C(=0) - (G™MDP)3/0Z0N RaRb), (16) -N(Ra)C(=O Rb, or (17) - SOPRa/GRod)p415he
phenyl is optionally nono-substituted with (1) -(CH2)1-2-Rm or 30 (2)
-(CH2)0-2-N(Ra)-(CH2)0-2-Rm and (c) the saturated heterocyclic ring,

het eroaromatic ring, or bicyclic heterocycle is optionally nono- or

di -substituted with (1) oxo (2) -(CH2)1-2-Rm - 180 WO 03/035077

PCT/ GB02/ 04753 (3) -O(CH2)1-2-Rm or (4) -(CH2)0-1-C(=O-(CH2)0-2-Rm or
a phar maceut i"€RFYOHBECHRGEABaIBEEt] qrPdiedaspatoms Beledthe fivonb oud iV @cmer@omyg t o
claim 6, wheredaonas indot $ 3 SRR A cHo UELRRAC Which BAMFene Bind Tuldl

6- menber ed s?tursat eg heb%’?r cyclic.ring selected frompyrro i nyP,

i m dazol i di ny? 2 p{t 42874 ?&i}ia,“fﬁtﬁéé?fﬁmcm}}C, nngepniRiNag dAr Aynitrogencitoms;

nmor phol i nyl ; wderean:5- or 6- nenbered heteroaromatic ring selected from

thi enyl, pyridyl tio in.the far f an.N-oxide, imdazolyl,

pyrrol vyl ,9 pyraz ﬁfﬁ? |, ?ll%ll é%a(r)lw fhe S?‘%“é@ﬁ%%ﬁo\‘ﬂ“fhcé% g?tﬂo,arcf“%’&f&‘ﬁof"yl ,

oxadi azol yl , Ptayrhgheterorydle is qpjioadlyrspbstitpted iwithofiromal 1, tot3r subztithstlts edcitofazol yl ,

furanyl, and“@,ygﬂig%ewl{denﬂ?er ein the cyclopropyl is unsubstituted; 15 the
phenyl is optionally Suhstituted with from1l to 3 substituents each of

whi ch is independentl yq‘?al odWA™.-C1-4 alkyl, -CF3, -O-C -4 alkyl, -OCF3;

2) chloro,
10 - (3)  bromo,

@ -OH

(5) -Chs,

(6) -C1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -CN, -O-C 1-4

15 alkyl, -OCF3, -N(RaRb), -C(=O)N(R2Rb), or
N(R3)-C(=0)-(CH2)0-2N(RbRC),
(7)  -OCFs,
(8  -O-C1-4 alkyl
9)  -C(=O)Ra,
20 (10) -CO2Ra,
(11) -SRa,
(12) -SRa,

(13)  -N(RaRb),
(14) -C(=O)N(R2RD),

25 (15) -C(=0)-(CH2)1-2-N(RaRb),
(16) -N(R2)C(=O)RD, or
(17) -SO2R2;

(b) the phenyl is optionally mono-substituted with
(1) -(CH2)1-2-Rm, or
30 (2)  -(CH2)0-2-N(R2)-(CH2)0-2-Rm; and
(©) the saturgted heterocyclic ring, heteroaromatic ring, or bicyclic
heterocycle is optionally mono- or di-substituted with
€} 0X0
2)  -(CH2)1-2-Rm,
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or -N(RaRb); the saturated heterocyclic ring is optionally substituted with
1 or 2 substituents each of which is independently -Cl-4 al kyl, -CF3,

-0 d -4 awbyB/035020 - OCF3, oxo, phenyl, -(CH2)1-2-phenyl, PCrB2plmayl| ,

- 02- phenyl, or -Q002-CH2-phenyl; and the heteroaromatic ring is optionally
substituted wwth 1 or 2 substituents each of which is independently -Cl-4
al kyl, -CF3, -OCl-4 alkyl, -OCF3, oxo, phenyl, or -(CH2)1-2-phenyl; 25 or
a pharmaceutically acceptable salt thereof. 8. The conmpound according to
claiml1l, wherein R2 is: 30 (1) -Cl-6 alkyl, (2) -Cl-6 al kyl substituted
with -N(RaRb), with th8) proco-&Hphar-RINORaRb) is not attached to the
carbon atomin the -Cl,6 al r Op_Hh gty @ph.ached to the ring
nitrogen, (3) -Cl-6 alj(ﬂgl s—@ﬂs{gﬁfﬁ?&égﬁ@%&%ﬁ%#ﬁ wherein the phenyl is:
-181 WD 03/ 035077 PCT/ GB02/ 04753 (a) optionally substituted with from1 to
4 substituents each of i .81 ntly hal ogen, -Cl-4 alkyl, -Cl-4
hal oal kyl , -BH3& ?ﬂnaafF%?ﬁa\,W-agLBha-s@é %gﬁg%?g@ or -00-4 al kyl-N(RaRb); and 5
(b) optidénally nmono-substituted with -Cl-4 al kyl substituted with a 5- or

6-menber ed sat urat ed het er opyQlopthothdgocofditk @ AkAFS! AR L0 3 heter oat oms
selected from1 or 2 atons, O or 10 atons, and O or 1 S atons; wherein

the heterocyclic ring is optionally substituted 10 with from1l to 3
substi t uent .8RRM Rfindvpehdentl§ chE1ORPETGBRNENYY, a 5-Gt-6emalnksted sartedor a 5- or

6- nenber ed het eroar.omatic ri cont ai,ni from.1l to 3 heter . .sal ect ed
from 1 to 3 teramohe g et tamimeionayb dmidsSlidigy pragfil iR WigiRufdh P
optionalloy spipahdihylt sl mbtpholif¥l emnalS-sarsmetbtied heterdrrematic 18g splecgdnenber ed
sat ur at ed mn

selected fro Fﬁ(’) I§¥ %181]“@’ Mgg L%?O%Bﬁ%wg @%Itﬁg%s@ Igﬁ)c?l{ fi%e(’) %d&z&l?l, _ﬁyll_?&slﬁr oatom
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, oxadiazolyl, thiadiazolyl,
pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; wherein
the cyclopropyl is unsubstituted;

15 the phenyl is optionally substituted with from 1 to 3 substituents each
of which is independently halogen, -C]-4 alkyl, -CF3, -O-C]-4 alkyl, -OCF3,
or -N(RaRb);

the saturated heterocyclic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1-4 alkyl, -CF3, -O-C1-4 alkyl,

20 -OCF3, oxo, phenyl, -(CH2)1-2-phenyl, -C(=0)-phenyl, -CO2-phenyl, or
-CO2-CH2-phenyl; and

the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1-4 alkyl, -CF3, -O-C1.-4 alkyl,
-OCF3, oxo, phenyl, or -(CH2)1-2-phenyl;

25
or a pharmaceutically acceptable salt thereof.
8. The compound according to claim 1, wherein R2 is:
30 ¢)) -C1-6 alkyl,

2) -C1-6 alkyl substituted with -N(RaRb), with the proviso that -N(RaRb)
is not attached to the carbon atom in the -C1-6 alkyl group that is

attached to the ring nitrogen,
3) -C1-6 alkyl substituted with phenyl, wherein the phenyl is:
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or 1 S atons; wherein the heterocycle is optionally substituted with from
1 to 4 substituents each of which is independently -Cl-6 alkyl, -OCl-6

al kyl , oxwp oen3phenyl ; or 20 (5) -Cl-6 al kyl substituted WCTIGR254756r

6- menbered heteroaromatic ring which contains from1 to 3 heteroatons
selected from1l to 3 Natons, O or 10 atons, and O or 1 S atons; wherein
the heteroaromatic ring is optionally substituted with from1 to 4
substituents each of which is independently -Cl-6 al kyl, -OCl-6 al kyl,

oxo, or phenyl; 25 or a phargraceutlcally acceptabl e salt thereof. 9. The
conpound according to clai m@) wRitiepall thgatuFF‘é]tW}P frogy 1 o 4 pibafitveriegesical | y
acceptabl e salt thereof. 30 ofOvhidinis independendlydatogedi 09 -4 adkgl, @y 1, wherein

R3is -Hor -C-4 alkyl; or lﬁldﬁ‘aﬁ"%w\xﬁiu ﬁﬁhl)@@;@;ﬂ%@mﬁ &?It t hereof . 11.

The conpound according to clai 82 WO

03/ 035077 PCT/ GB02/ 04753 r#ibeutical |y acceptable salt

t hereof. 3%2. The conpound aC(%Wd'dﬂohﬂlfﬁ@h@s&ﬂsﬂtﬁ%@ﬁvﬁhncﬁdlﬁyl H, or a
pharmaceutical ly acceptable salt thereof . The conpound dccording to

claimi1, wherein R4 is Cl-4 sabgifptedsiithsa 51Qﬁ6emembplr¢daﬁtusat9d hetethewficiring

optional Iy substituted with cfommlﬁgt@nfh Mﬁétbfouﬁmsssele%?ea*h&hg@b% s
i ndependent |y hal ogen, -OH, Cl hal oal kyl ,

-0 Cl-4 alkyl, -OCl-4 hal oa%t?&}? a’“m%an mélﬂo«?)toma 4 10
aI kyI N( RaRb) , C( =0) N( RaRb) , C(wmaraa,the clrc@ﬂrfxsa tiotlatl Ped3atuted

] N( Ra) PzgRa- c_1 4 z?l) E;ll %a?%ﬁﬁgi( Bﬁ%@zﬁi’lﬁ@a 8 f?‘?‘P& ﬁéﬂdept(iBRg‘%’\%& IR
adj acent ring carbon atons, Y 0781,-04& I‘F@? “Ipgvabay et@opﬂ@gmylpnngr
(CH2) 0- 2-het; 15 wherein hetcohéuﬁngfroﬂlrdlepeirgent %ﬁﬂlngfe@{eﬁ? mttd ﬁll\f' ng

contalnlngfrom 1 to 4 heteroato y selec 0 and S,
and het is optionally fusedQWs® o IfdaamandiOny 1 Sa@n:9roptional |y
substituted with 14pr 2C3Lﬂ)&ﬂkyltapﬁnnaﬂ1}e§a1bkt1tuted with -OH and substituted with a 5-

15 . or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0

or 1 S atoms; wherein the heterocycle is optionally substituted with
from 1 to 4 substituents each of which is independently -C1.¢ alkyl,

‘ -O-C1-6 alkyl, oxo, or phenyl; or
20 &) -C1-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring
which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms,
Oor 1 O atoms, and 0 or 1 S atoms; wherein the heteroaromatic ring is

optionally substituted with from 1 to 4 substituents each of which is
independently -Cj.g alkyl, -O-C1-6 alkyl, oxo, or phenyl;

25
or a pharmaceutically acceptable salt thereof.
9. The compound according to claim 9, wherein R2 is methyl; or a
pharmaceutically acceptable salt thereof.
30

10.  The compound according to claim 1, wherein
R3 is -H or -C] -4 alkyl; or a pharmaceutically acceptable salt thereof.

11.  The compound according to claim 10, wherein R3 is -H or

- 182 -



of which is independently -Cl1-4 alkyl, -Cl-4 haloal kyl, -O Cl-4 al kyl,
-OCl-4 haloalkyl, or -CO2Ra; 20 or a pharnaceutically acceptable salt

t her eof . W0.030B®7ToNnpound according to claim 13, wherein RETIGB02/04753

- CH2- phenyl , wherein the phenyl is optionally substituted with from1 to 3
25 substituents each of which is independently fluoro, brono, chloro, -OH,
-Cl-4 alkyl, -Cl-4 fluoroalkyl, -OCl-4 alkyl, -OCl-4 fluoroalkyl,
-(OH2) 1- 2- N(RaRb), -S02Ra, - (CH2)0-2- C2Ra, -(CH2)0-2-N(Ra) CO2Rb, -NC2,
-SRa, - N(RaRb) or ghenyl and each Ra and Rb is independently is H or
-Cl-4 al kyl ; Hadhygyor Wﬁ%@ﬁﬂwmﬁa@ééﬁbﬂ@m@ salt thereof. 15. The
conpound accordl ng to claim14, wherein R4 is -CH2-phenyl, wherein the
phenyl is optionally sy stityted vvlth from1 to 3 -183 WD 03/035077

PCT/ GB02/ 04753 substlt ent sLaegmpoprd W@ng?qlm%mﬁw ie-H.@a -d,
-H, -Cl-4 alpkgimace@ically aédepmlbteadaltyhereoﬁ) Cl-4 al kyl, -S02-Ci1-4 alkyl,
-S-CLl-4 akkyl, -N(CH3)2, or -O-d-4 fluoroalkyl; 5 or a pharmaceutically
accept abl e salt thereof, 16. The conpound accor di ng to claim15, wherein R4

is p-fluorobenzyl or 2133 lerlPétCHW?B@hwpf ingtogdaign bh’shemn&ﬂtls €aL4 3lkyl
accept abl e sghistiti&d @Rfl an :!a;yl Whh ?@5929)‘1{9 &fsfif dr\gltltx gro§1I f{orgf ﬁibﬁ\'\{ﬁﬁﬁtglr (r)]m L

Rl is -Rk; 1 I C ut e
to 3 substi tue ‘@}i@hlsd ﬁied‘gl q%ﬁé déﬂn‘ﬂa} Y(ﬁl -halkyheR?, 484 2)
-C1-6 al kyl, ha]hal&hl H9-Oppy iatkys |- OyC;suklmloaﬂlqﬂ LCNY-KD 1-NRaRb) sg;l@stti tuents each

ot M I O igt S b SPGRonc-0
-oco 2, -SRa, -S(=O)R%, -SO9R3, ~N(Ra)S02Rb -SO2N(RaRDb),
-N(R2)C(=0)Rb, -N(R2)CO2Rb, -C].4 alkyl-N(R2)CORb, methylenedioxy attached
to two adjacent ring carbon atoms, phenyl, -C1-4 alkyl-phenyl, -O-phenyl, or
-(CH2)0-2-het;

15 wherein bet is a 5- or 6-membered heteroaromatic ring containing from
1 to 4 heteroatoms independently selected from N, O and S, and het is optionally
fused with a benzene ring, and is optionally substituted with 1 or 2 substituents each
of which is independently -C1.4 alkyl, -C1-4 haloalkyl, -O-C1_4 alkyl, -O-C1-4
haloalkyl, or -CO2Ra,;

20

or a pharmaceutically acceptable salt thereof.

14. The compound according to claim 13, wherein R4 is
-CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3

25  substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,
-C1-4 fluoroalkyl, -O-C1.4 alkyl, -O-C1-4 fluoroalkyl, -(CHp) 1-2-N(RaRD), -SOoR2,
-(CH2)0-2-CO2R2, -(CH2)0-2-N(R2)CO2Rb, -NO», -SR2, -Ni (RaRDb) or phenyl; and

each Ra and Rb is independently is H or -C14 alkyl;
30

or a pharmaceutically acceptable salt thereof.

15.  The compound according to claim 14, wherein R4 is
-CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
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N(Ra) - C(=0) - (CH2) 0- 2N( RbRc), -S02Ra, 25 -N(Ra) SO2Rb, -SO2N(RaRb), or
-N(Ra)-C(Rb)=0, (3) -Cl-6 haloal kyl, (4) -0-Cl-6 haloal kyl, (5) -C(=0 Ra,
(6) - CO2Ra0 0303307) - C(=O) N(RaRb), or (8) -C(=0O-Cl-6 al kylPCH(d®RI03753and

(b) optionally nono-substituted with (1) -C 1-4 alkyl-Rm or (2) -C0-4

al kyl -N(Ra)-CO- 4 al kyl -Rm  -184 WD 03/ 035077 PCT/ GB02/ 04753 wherein Rmis
aryl selected from phenyl and naphthyl; a 5- or 6-nenbered saturated

het erocyclic ring containing from1 to 3 heteroatons i ndependently sel ected
fromN, Oand S; or a 5- or 6-nenbered heteroaromatic ring_containing from

1 to 3 5 hetwbgiteons crehiehehigh it indercadentlyed, BlorkN-Ol. 4rild4 glkylinetdi n t he

aryl defi nedidpodRyl SOQALL 8, LYOSINSS ity eSLoyi g Bk, oNIGHA R, & -rElpst i tuent s
each of which i(s)ﬁ%arlldepgﬁd%nt ?y ha?lgjéejﬁ, ?Cl-gﬂaéf ky?, -CF3, -0OC1-4 al kyl,
-OCF3, or - Nlwaedkyl;the saturated heterocyclic ring defined in Rnis
optionally substituted 10 with from1 to 3 substituents each of which is

i ndependently -Cl1-4 alkyl or oxQ, and is_additionally optionally
nmono- subsy i t@t%%@WuEF@Wﬁc?eptﬁ@és t%fﬂ?pf)henyl , -C(=0) - phenyl,

- @02- phenyl, -C02-(CH2)1-2-phenyl, or a 5- or 6-nmenbered heteroaromatic
ring containing froml to et er oat ¥y I | d fromN, O
Vo ot B0 TreptRETE FRERTD UG EiEl &

and S; and 15 the hete n is optionally
substi t ut ed miflubrobenzyl o2 Scdimethonpbengyleach of which is i ndependently -Cl-4
al kyl or oxo; or a pharnaceutically acceptable salt thereof. 20 18. The

compound according to claim 17, wherein R2 is nmethyl; R3is -H 25 R4 is:
or a pharmaceutically acceptable salt thereof.

17.  The compound according to claim 1, wherein:

R1lis -Rk;
15
Rk is phenyl which is
(a) optionally substituted with from 1 to 3 substituents each of
which is independently:
4y halogen,

20 (2) -C1-6 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -O-C1_¢
alkyl, -O-C1-6 haloalkyl, -C(=O)R%, -CO2R4, -SRa,
-S(=0)R3, -N(RaRb), -C(=0)-(CH2)0-2N(R2Rb),
N(R®)-C(=0)-(CH2)0-2N(RPRC), -SO2R2,

25 -N(R2)SO2RD, -SO2N(RaRDb), or -N(Ra)-C(Rb)=0,

3) -C1-6 haloalkyl,
4) -0-C1-6 haloalkyl,

(5) -C(=O)Ra,
(6) -COoRa,
30 (7)  -C(=0)N(RaRD), or

(8)  -C(=0)-C1.6 alkyl-N(RaRb); and

(b) optionally mono-substituted with
(1) -C1-4 alkyl-Rm, or
2) -Co-4 alkyl-N(R2)-C(-4 alkyl-Rm;
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(1) -CH2-phenyl, wherein the phenyl is optionally substituted with froml
to 3 substituents each of which is independently fluoro, brono, chloro,
-OH, -C Iwooalssph7 -C 1-4 fluoroal kyl, -0-C 1-4 30 al kyl, PCO/GRD244753
fluoroal kyl, -(CH2)1-2-N(RaRb), -SQ2Ra, -(CH2)O0-2-CO2Ra,
-(CH2) 0- 2- N(Ra) CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; or (2) a fused
bicyclic carbocycle selected from -185 WD 03/035077 PCT/ GB02/04753 z Z1
and wherein ZI is -Hor -OH and 5 each Ra and Rb is independently is H or
-Cl-4 alkyl; or a pharmaceutically acceptable salt thereof. 19. The
conpound according to claim18, wherein R4 is 10 4-fluorobenzyl or

2, 3- di met hox ywieseiy Rm Wargl délb%tdﬂefﬁﬁﬂﬁhé}@’l gﬁfdc g%;ﬁ%@k %ﬁ@@%@&%ﬁ‘i%ﬁt&f- The
CRE)npo?iugd ﬁcc%égl {‘S’Rﬁgﬁnn&"@ %V% éiet%at?lilf indeperdentin s@wt%fr@mNonm ly
substituted W tid ; @ra 2 @f6-mEnGired hmbkmkomat(o&inmhm@mdﬁh1 ks3optional |y

o B, Melhdba bl W N GRS B Tt byl Gncti oy

attached to two adj acerﬂle at BefimedtinRE is optlomlbmpbsutoted&ﬁtl{ﬁbma to-3 or
6-menber ed sat ur alsabstigingy @l oF Whidhlip thdeetdehily REloE&D 0T L 4103 -CF;186

-0-C1-4 alkyl, -OCF3, or -N(RaRb);
the saturated heterocyclic ring defined in RM is optionally substituted
10 with from 1 to 3 substituents each of which is independently -C1.4 alkyl or
0xo0, and is additionally optionally mono-substituted with phenyl,
-(CH2)1-2-phenyl, -C(=0)-phenyl, -CO2-phenyl, -CO2-(CH2)1-2-phenyl, or a
5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms
independently selected from N, O and S; and

15 the heteroaromatic ring defined in RM is optionally substituted with 1
or 2 substituents each of which is independently -Cj.4 alkyl or oxo;

or a pharmaceutically acceptable salt thereof.

20 18.  The compound according to claim 17, wherein
R2 is methyl;
R3is-H;

25
R4 is:

)] -CH2-phenyl, wherein the phenyl is optionally substituted with

from 1 to 3 substituents each of which is independently fluoro,
bromo, chloro, -OH, -C1.4 alkyl, -C1-4 fluoroalkyl, -0-C14
30 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1.2-N(RaRb), -SO2Ra,
-(CH2)0-2-CO2R4, -(CH2)0-2-N(R&)CO2Rb, -NO», -SRa,
-N(R2aRDb) or phenyl; or
2 a fused bicyclic carbocycle selected from
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WO 03/ 035077 PCT/ GB02/ 04753 heteroatons i ndependently selected fromN, O
and S; wherein the saturated heterocyclic ring is optionally substituted
with 1 orwP03®si931ituents each of which is independently PET/GBOR/0475Br ,
-Cl-4 al kyl, oxo, phenyl, or -C(=0O-phenyl; 5 Tis: (1) -H (2) -OH, (3)
met hyl or ethyl, optionally substituted with -OH or -OCl1-4 alkyl, 10 (4)
-0 Cl-4 alkyl (5) -N(RaRb), (6) -N(Ra)-(CH2)2-OH, (7) -N(Ra)-C>2Rb, (8)
-N(Ra)-C(=0) - (CH2) 1- 2- N(RaRb), 15 (9) -Rs, (10) -(CH2)1l-2-Rs, or (11)
-(CH2)0-2-N(Ra) - (CH2)0-3-Rs; Rs is: 20 (1) phenyl optionally substituted
with from1 to 4 substituents each of which Z& i ndependent |y hal ogen,
-Cl-4 al kyl, -Ci1-4 alkyl-ORa, -Cl-4 >
hal oal kyl, or -N(RaRb); (2) a 5- Sof

which is 25 optionally substitutef"with from1l to 4 substituents each of
which is independently -Cl-4 alk q, -Cl 4 hal oal kyl,

-0 Cl-4 alkyl, -0OCl-4 hal oal kyl enyl , or -CH2-phenyl;
or (3) a 5- or 6-nenbered heteroa ‘ i 2ning froml to 3

het er oat ons i ndependent |y sel ect - 1. S qwhi ch is optionally 30
substituted with froml to 4 subglgle{egg%}g gg%lﬁ@g?’%\?\,ﬁi ch is independently
-Cl-4 alkyl, -Cl-4 al kyl-ORa, -Cl-4 haloalkyl, -OCl-4 alkyl, -OCl-4

hal oal kyl5, ogach ®eqind b isindeb8ildently is H or -C1-4 alkyl;

or a pharmaceutically acceptable salt thereof.

19. The compound according to claim 18, wherein R4 is
10 4-fluorobenzyl or 2,3-dimethoxybenzyl;

or a pharmaceutically acceptable salt thereof.

20.  The compound according to claim 1, which is a compound of
15 Formula (II):

o OH
R2
N | Iﬁ3
Je N
QW N R*
T - (m;
wherein
Qis:
20 D methyl which is optionally substituted with 1 or 2 of -O-C1.4 alkyl,

(@)) phenyl which is optionally substituted with from 1 to 3 substituents
each of which is independently -F, -Cl, Br, -C1-4 alkyl, -CF3, -O-C1-4
alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms,
or phenyl, or

25 3) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3

- 186 -



WO 03/ 035077 PCT/ GB02/ 04753 (1) -Ci1-4 alkyl, (2) -Cl1-4 al kyl substituted
wth -N(RaRb), with the proviso that -N(RaRb) is not attached to the

car bon atwmoBf3iohe - Cl-4 al kyl group that is attached toPChaBRI0gS3
nitrogen, or 5 (3) -Cl-4 alkyl substituted with a 5- or 6-nenbered
saturated nonocyclic heterocycle which contains from1l to 3 heteroatons
selected froml1l to 3 N atons, O or 10 atons, and O or 1 S atons; wherein
the saturated heterocycle is optionally substituted with from1l to 4
substituents each of which is independently a -Cl-4 alkyl; 10 R3is -H or
-Cl-4 alkyl; R4 is -CH Eﬁ%ﬁwsmﬁdﬁwwlx&féecmefmqmri@mpis,cmbdrm;uhe
substituted with from kafuatsd h&ero qu'g;lﬁ% t1§ pendent |y
fluoro, brono, chloro, s lg%'ﬁtuen %} e l%ulygﬁh%iﬁw ;Q;% 1-4
alkyl, -O Cl-4 fluoroalkyl, %—a@‘ ﬁPﬁ% f 1-218%95
-(CHZ)O 2- N(Ra) CO2Rb, -oxO2phen{iRar C(HOR@H&)ylor phenyl each Ra and Rb |s

i ndependegtly -H or -Cl-4 alkyl; and 20 s is an integer equal to zero, 1,
or 2; or a pharmaceutically acceptable salt thereof. 21. The conpound
according toTdhai m 20, wherein 25 Qis phenyl; Tis: (1) -H 30 (2)

- N(RaRb) , (3) a 5ypor Ggnenbered saturated het erocycl iCc ring containing
fromlto heter atom; |ndependently selected fromN, 0 and S; which is
optional ly substlpﬁt @Wh 1 or 2 substituents each of which is

i ndependent |y - C1{3) aI hyeithyd or el GptiRanallg KubstidedWiB3OBBSHO AT - cﬁ(ﬁg’éﬂ@pZ/ 04753

(4) -N(Rgy - (CH2) 1g§t het@rgfiglﬁgs,iz 3 wherein the heteroaromatic is 5- or

6- menbered ring c ainin atons; R2 is nethyl;
(5)  -N(R#RD),

6) -N(R#)-(CH2)2-OH,

(7)  -N(R2)-CO3Rb,

(8)  -N(R®)-C(=0)-(CH2)1-2-N(RaRb),
15 ©)) -RS,

(10) -(CH2)1-2-Rs, or

(11)  -(CH2)0-2-N(R#)~(CH2)p-3-RS;

RS is:

20 (1) phenyl optionally substituted with from 1 to 4 substituents each
of which is independently halogen, -C1-4 alkyl, -C1_4 alkyl-ORa, -Cj_4
haloalkyl, -O-C1-4 alkyl, -O-C]_4 haloalkyl, or -N(RaRb);

@) a 5- or 6-membered saturated heterocyclic ring containing from
1 to 3 heteroatoms independently selected from N, O and S; which is

25 - optionally substituted with from 1 to 4 substituents each of which is
independently -C1.4 alkyl, -C] -4 alkyl-OR2, -C1_4 haloalkyl, -O-C1.4 alkyl,
-0-C1-4 haloalkyl, -C(=O)R2, oxo, phenyl, or -CHz-phenyl; or

3) a 5- or 6-membered heteroaromatic ring containing from 1 to 3

heteroatoms independently selected from N, O and S; which is optionally
30 substituted with from 1 to 4 substituents each of which is independently -C1.4

alkyl, -C1-4 alkyI—ORa, -C1-4 haloalkyl, -O-Cj -4 alkyl, -O-C1-4 haloalkyl, or
0XO0;

R2is
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5R3is -H and R4 is -CH2-phenyl, wherein the phenyl is optionally
substituted with 1 or 2 substituents each of which is independently -F,
-d, -Br,wo@kodoat kyl, -CF3, -OCl-4 10 al kyl, -SO2CH3, PETHR2ANGSEH3) 2 or
-OCF3; each Ra and Rb is independently -H nethyl or ethyl; and s is an

i nteger equal to zero or 1; 15 or a pharnaceutically acceptable salt
thereof. 22. The conpound according to claim1, wherein 20 Rl is -RK; Rk
is (i) a 5- or 6-nmenbered saturated heterocyclic ring containing fromoO to
1 oxygen atons an? from1l to 3 nitrogen atoms or (ii) a bicyclic

het er ocycl e whi ch {1k a-Gamakd. ri ng fused to a 5- or 6-nenbered saturated

het erocyclic ringgpnt aCFﬂIMkﬂrsQB@t@utE@ “&thzﬁ(ﬁﬁﬂg)e%ﬂtﬁé‘ﬁro@ﬁ@ tlﬁe{toﬁkﬁaﬁﬁ’) 3

nitrogen atons; vvherelntg rate %eroc yclic ri gl
heterocycle is optiondff |t? theerarhiam; gtomrip ther Gles kﬁk@@‘ﬂp th@brst s each
of which is i ndependentattycheﬁlathe Glrgtnidbdanl, or Which is optionally substituted

o e el N SRR e,
- mg EZ;R%)CBRI)C( g)OZ (N ?;;) he@icRelRwhich MMJ)A§ ﬁ_?brnQ) to(30Bai3Ms B@l@@t}:v\o %035077
PCT/ GB02/ 04753 (3) - % %E“S %R%c% B m‘@s‘% f(%%%)“ﬁ( P?é‘ﬁf?}n thegpturated
-(=0) -Cl-6 al kyl -N(Ra lﬁmcy@e (s7gptioBRlly sytB)itut<s( with Ram 1 () subSERBats eaéhl0)

- N( RaRb) , of which is independently a -C1.4 alkyl;

10

I\D'_‘

R3is -H or -C1-4 alkyl;

R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3

substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,
15 -C1-4 fluoroalkyl, -O-C]-4 alkyl, -O-C1_4 fluoroalkyl, -(CH2)1-2-N(RaRb), -SO9Ra,

-(CH2)0-2-CO2R2, -(CH2)0-2-N(R3)CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl;

each R2 and RP is independently -H or -C{_4 alkyl; and

20  sis aninteger equal to zero, 1, or 2;

or a pharmaceutically acceptable salt thereof.

21.  The compound according to claim 20, wherein
25
Q is phenyl,;
T is:
1O -H
30 (2) -N(RaRb),

3 a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; which is

optionally substituted with 1 or 2 substituents each of which is
independently -C1.4 alkyl or -C(=O)R®, or
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(11) -Rm 10 (12) -C1-4 alkyl-Rm wherein the alkyl is optionally
substituted with from1l to 4 substituents each of which is independently
hal ogen, wWOH3/0330N; - Cl-4 hal oal kyl, -O Cl-4 al kyl, -O ClreTiGHO@NISY!
-C(=O Ra, -CQ2Ra, -SRa, -S(=ORa, -N(RaRb), -N(Ra)CO2Rb, -S02Ra, 15
-N(Ra) SO2Rb, -SO2N(RaRb), or -N(Ra)-C(Rb)=0  (13) -C0-4 al kyl -N(Ra)-C0-4
al kyl -Rm (14) -C0-4 alkyl-OC0-4 al kyl-Rm (15) -C0-4 al kyl-S-C0-4

al kyl-Rm (16) -C0-4 alkyl-C(=0-C0-4 alkyl-Rm 20 (17) -C(=0-0C0O 4

al kyl-Rm or (18) -C(=O N(Ra)-CO- 4 al kyl -Rm wherein each Rmis

i ndependent |y - C34p cyN@®a)-kOl2)1ag-hittesat@nited whewin thedntetoaamdatiniap!fbyl ; a
5- or 6-nenbered saturated heterocyclic rin al ning froml1l to 3 25

het er oat ons i ndependen W@@feél& onfainpg L 2§‘ﬁ8°§1 or a 5- or 6-nenbered
het er oaromati c ri ng containing from1l to 3 heteroatons independently

sel ect ed fr tﬁ and S, wherein any Nis optionally oxidized to form an
N- oxi de; Sr}h? % aryl is optionally substituted with from1 to 3
substi tuénts each of which is independently hal ogen, -Cl-4 al kyl, -CF3,
-0 Q-4 al kyp3 g ﬁ:ﬁffd or 30 -N(RaRb); the saturated heterocyclic ring is
optional ly substltuted with froml1l to 3 substituents each of which is

i ndependently -Cl1-4 alkyl or oxo, and is additionally optionally

nmono- subst i t R &d-CQHA-phenlyk wtlerein (Hél-ﬂm):ﬂylzis ppigonally subsBifuted) w[[thdrquz

- @02- phenyl , 199 /04753
t he heteroar oﬁaf?%%?&%)sﬁhé%q I ona Fnde%ﬂ S]f;LI tut g%) Qﬁt%%% ngr(t}%?%t uents
each of Mhi c#lkyls- SQﬁ%n&@hﬁSL W(Iﬁ?&i?d@@h OCE3- 4 al kyl, or oxo:;

pharmaceutically acceptable salt thereof. 5 23. The conpound accordl ng to

claim?22, wherein Rl is: Ro N
each Ra and Rb is independently -H, methyl or ethyl; and

s is an integer equal to zero or 1;
15
or a pharmaceutically acceptable salt thereof.

22.  The compound according to claim 1, wherein
20 Rlis-Rk

Rk is (i) a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen
atoms and from 1 to 3 nitrogen atoms or (ii) a bicyclic heterocycle which is a benzene
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from O to 1
25  oxygen atoms and from 1 to 3 nitrogen atoms;
wherein the saturated heterocyclic ring or bicyclic heterocycle is
optionally substituted with from 1 to 3 substituents each of which is independently
(1) -C1-4 alkyl, which is optionally substituted with from 1 to 4
substituents each of which is independently halogen,
30 -0-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=O)R2, -CO2R2,
-SR3, -S(=0)R3, -N(RaRb), -C(=0)-(CH2)0-2N(RaRD),
N(R3)-C(=0)-(CH2)0-2N(RPR®), -SO2Ra,
-N(R2)SO2RD, -SO2N(RaRb), or -N(R2)-C(Rb)=0,
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N R8 RB NNR8 R8 R, N RI2~ N~ 0 I \ RRe, NN NI 8iNR R 808 10 R8
NN aNR8 RB R8 R8 is: (1) -H 15 (2) -Cl1-4 alkyl, which is optionally
substit utwo 0aios3e71 or 2 substituents each of which is inaepariensisy - CH,
-O-Cl-4 alkyl,.-OCF3, -C(=O Ra, -C02Ra, -SRa, -N(RaRb), or -C(=0 N(RaRb),
(3) -C(=ORa, 20 (4) -CQ2Ra, (5) -C(=O N(RaRb), -191 WO 03/035077
PCT/ GB02/ 04753 (6) -C(=0-(CH2)1-2-N(RaRb), (7) -SO2Ra, (8) -(CH2)1-2-Rm
(9) -(CH2)0-2-C(=O0-(CH2)0-2-Rm 5 (10) -C(=0-0(CH2)0-2-Rm or (11)
-C(=O N(Ra)-(CH2)0-2-Rm R10 is -H, -OH, -Cl1-4 alkyl, -0-Cl-4 al kyl,
-N(RaRb), or -O (CH2) 1632- RmCGE=O)R2R12 is (1) -H, (2) -Cl1-4 alkyl, which is
optionally substitut edz?zith_do%{a,z substituents each of which is
i ndependent |y - OH, -0-%-4 al kyl, -CEFS, -C(=0)Ra, -CO02Ra, -SRa, -N(RaRb),
or 15 -C(=O)N(RaRb), (5) -C(=O)N(RaRDY),

' (6)  -C(=0)-C1-6 alkyl-N(RaRD),

5 (7)  -SRa,
(8)  -S(=0)R&,
®)  -SO2Rs,
(10) -N(RaRD),
(11) -Rm,
10 (12) -Ci-4 alkyl-Rm, wherein the alkyl is optionally substituted with

from 1 to 4 substituents each of which is independently
halogen, -OH, -CN, -C1-4 haloalkyl, -O-C1-4 alkyl,
-0-C1-4 haloalkyl, -C(=O)R2, -CO2R2, -SR2,
-S(=0O)R3, -N(R2aRb), -N(R8)CO2Rb, -SO2R2,
15 -N(R2)SO2Rb, -SO2N(RaRD), or -N(R2)-C(Rb)=0,
(13)  -Co-4 alkyl-N(R2)-C(-4 alkyl-Rm,
(14) -Co-4 alkyl-O-C(-4 alkyl-Rm,
(15) -Co-4 alkyl-S-Cq.4 alkyl-Rm,
(16) -Co-4 alkyl-C(=0)-Cq-4 alkyl-Rm,
20 (17) -C(=0)-0-Cq-4 alkyl-Rm, or
(18) -C(=O)N(R2)-Cp-4 alkyl-Rm;

~wherein each R is independently -C3.¢ cycloalkyl; aryl selected from phenyl and

naphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
25  heteroatoms independently selected from N, O and S; or a 5- or 6-membered
heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from
N, O and S, wherein any N is optionally oxidized to form an N-oxide; wherein
the aryl is optionally substituted with from 1 to 3 substituents each of
which is independently halogen, -C1-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or
30 -N(RaRb);
the saturated heterocyclic ring is optionally substituted with from 1 to 3
substituents each of which is independently -C1_4 alkyl or oxo, and is
additionally optionally mono-substituted with phenyl, -(CH2)1-2-phenyl,
-C(=0)-phenyl, -CO2-phenyl, or -CO2-(CH2)1-2-phenyl; and
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(3) -C(=O Ra, (4) -CQ2Ra, (5) -C(=0)-(CH2)1-2-N(RaRb), or (6) -SO02Ra; 20
R2 is nethyl; R3is -Hor nethyl; 25 R4 is -CH2-phenyl, wherein the phenyl
is optiomablog/oswbstituted with from1l to 3 substituents eattGRIR/o¥dsBch is

i ndependently fluoro, brono, chloro, -OH, -Cl-4 alkyl, -Cl-4 fluoroalkyl,
-0-C1-4 al kyl, -0-C1-4 fluoroal kyl, -(CH2)1-2-N(RaRb), -S02Ra,
-(CH2) O 2- CO2Ra, - (CH2)0-2-N(Ra) CO2Rb, -N02, -SRa, -N(RaRb) or phenyl; and
30 each Ra and Rb is independently -H or -Cl-4 alkyl; or a pharmaceutically
acceptabl e salt thereof. 24. The conpound according to claim1l1l, whichis a
conpound of - 192 WOtRhegsapmabcTingooptomabgsubstituted with llok2: 0 R OH 3
N1 R ~N N R4 O ibstituontseraeh of WRichds indépendéiltiyhaad I,,ch4 aBdyl, oebx§; al kyl
substituted with -N(RaRb), with the proviso that -N(RaRb) i's not attached
to the carbon atomin the -Cl-6 al kyl group that is attached to the ring
ni trogen, (3pra@harfhaatitichlly adaxspiabldtsel thdrédf. phenyl which is: (a) optionally
substituted with from1l1l to 4 10 substituents each of which is independently
hal ogen, -Cl-4 alkyl, -Cl-4 haloal kyl, -OCl-4 alkyl, -O Cl-4 hal oal kyl,

or -Q0-6 al kyl - N( RaRbR3. andh¢ spmppundoavabidingortei siies wherired with - Cl-4

al kyl substituted with a 5- or 6-nenbered saturated heterocyclic ring

Rlis:

R10 771’

Tt o8 .
N\

10 R°, R®, , ,
S
L) OO
R38is:
1 H
15 2 -C1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -0-C14
alkyl, -OCF3, -C(=O)R3, -CO2R2, -SRa, -N(RaRb), or
-C(=O)N(RaRb),
(3)  -C(=O)Ra,
20 4 -CO2Ra4,

(5)  -C(=O)N(RaRb),
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15 containing from1l to 3 heteroatons selected from1l or 2 N atons, O or 10
atons, and 0 or 1 S atons; wherein the heterocyclic ring is optionally
substi t utwo 03msiolr from 1 to 3 substituents each of which PSTIGRIepesdent |y
-Cl-6 al kyl, oxo, or a 5- or 6-nenbered heteroaromatic ring 20 contai ni ng
froml to 3 heteroatons selected froml1l to 3 N atonms, O or 10 atom and O
or 1 Satom (4) -C 1-6 alkyl optionally substituted with -OH and
substituted with a 5- or 6-nenbered saturated nonocyclic heterocycle which
contains from 1 to 3 heteroatons selected from1l to 3 N atons, 0 or 10
atonms, and 0 25 or 1 63t omE(=0OhECHD) -2-MNERARPEr ocycl e is optionally
substituted with frorr(Z# to_Sﬂ) ﬂébsti tuents each of which is independently
-Cl-6 alkyl, -OC1-6 kyl, c?xo,’ or phenyl; or (5) -Cl-6 al kyl substituted
with a 5- or 6-nenber é@)het-€cHa)ylepd®™c ring which contains from1l to 3
het er oat ons sel ected fipom 1 | cALONB¢ RO 03/ 035077 PCT/ GB02/ 04753
O or 10 atons, and 0 o 91 S(gggﬁggﬁhgﬁ?ﬁzgcﬁzﬁhe’teroaromati cringis
optional By substitut ed1@ t FfGFMOHCEB2D-2BE50O t uent s each of which is
i ndependently -Cl1-6 al(itﬂ?), (=0INR®Bl(kH))o.90m; or phenyl; 5 or a
pharmaceutically acceptable salt ther eofz. 25. The conpound *according to
claim?24, wherein R2 is: 10 (1) -Cl1-4 alkyl, (2) -(CH2)1-3-N(RaRb), (3)
- (CH2) 1- 3- phetis,-AWEHEeiaY -4 htkyh heng] giatkyl (-D)(RaRe), on®AYHaMbgRM ut ed wi t h
from1l to 3 substituents each of which is independently fluoro, chloro,
15 bromo, -Cl1-4 alkyl, -CF3, -OCl-4 alkyl, -0-CF3, or -(CH2)1-3-N RaRb);
and (b) 1gptipHaisl y nono-substituted with -(CH2)1-3-saturated heterocycle
which is a 5- or 6-mena§red_ saturated heterocyclic ring containing from1
e(z)ct eéé

h 2 ’f 1 2. N . 1
tso 3 heteroatoms 20 s - 1-!1, glrlgyl, v?hrich is opggr?aqi%’sugst%rlte(ji%lﬁf Pcr)rr!s 2 and 0 or
substituents each of which is independently -OH, -O-C1-4
alkyl, -OCF3, -C(=O)R2, -CO2R2, -SR2, -N(RaRDb), or

15 -C(=0)N(R2RD),
(3) -C(=0)R3,
4) -CO2Ra,
(5)  -C(=0)-(CHp)1-2-N(RaRD), or
(6)  -SO2RZ;
20
R2 is methyl;

R3 is -H or methyl;

25 R4is -CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,
~-C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1-2-N(RaRD), -SO2Ra,
~(CH2)0-2-CO2R2, -(CH2)0-2-N(R2)CO2RD, -NO2, -SR2, -N(R2RD) or phenyl; and

30 each Ra and RP is independently -H or -C1-4 alkyl;

or a pharmaceutically acceptable salt thereof.

24.  The compound according to claim 1, which is a compound of
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atons, wherein the heterocyclic ring is optionally substituted with from1l
to 3 substituents each of which is independently -Cl-4 alkyl or pyridyl;
(4) - (CH2y0-0303xmtur at ed heterocycle, wherein the -(CH2) 1- BCTraBoeny7sss 25
optionally substituted with an -OH and the saturated heterocycle is a 5- or
6- menber ed sat urated nonocyclic heterocycle which contains from 1 to 3

het eroat ons selected from1l to 3 N atons, O or 10 atons, and O or 1 S
atons; wherein the heterocycle is optionally substituted with from1l to 3
substituents each of which is independently a -Cl-4 alkyl; 30 or (5)

- (CH2) 1- 3- P¥aromwla(IIDR3 is -H or nethyl; - 194 WO 03/035077 PCT/ GB02/ 04753
R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with from1
to 3 substituents each of which is Phde dently fluoro, brono, chloro,
-OH, -C1-4 alkyl, -Ci1-4 quorqq*\kyI - 6%234 al kyl, -0-Cl-4 fluoroal kyl,
-(CH2) 1- 2- N(RaRb) , -SQ2Ra, - (CH2)N-2- RaR”™ - (CH2) 0- 2- N( Ra) CC2Rb, - NO2,
-SRa, -N(RaRb) or phenyl; and 5 each Rb is independently -H or
-Cl-4 alkyl; or a pharnaceutically abrB*salt thereof. 10 26. The
conmpound according to claim1l1, wherein IS -%55C»NH-(CH2)1-2-Rk ; and Rk
is (i) a 5- or 6-nenbered saturated heterocyclic an containing from1l to
3 15 heteroatons independently selected fromN, 0 and S, or (ii) a 5- or
6- nenbered hRireMEER RMALIC ring containing from1l to 3 heteroatons

i ndependent |y selgﬁted(ftggh:N,OandS; or a pharmaceutically acceptable salt

thereof. 20 27. e cor‘?’p und’according to_claim 26, wherein S t hyl ;
25 R3 is5H or me@hyl ;-CGua6 inkkyl sbstifgtrdayith - Drvighh the preyse th?‘g%ﬁgta}‘gim |y
substituted with from i fopadachedtesthe tadbh StosaihthefCygiatityl igfoupniapendent | y

fluoro, bronmo, chloro, -OH -Cl-4 alkyl,
attached to the ring nitfogen,

3) -C1-6 alkyl substituted with phenyl which is:

(a) optionally substituted with from 1 to 4
10 substituents each of which is independently halogen, -C1.4

alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, or
-Co-6 alkyl-N(RaRb); and
(b) optionally mono-substituted with -C1-4 alkyl
substituted with a 5- or 6-membered saturated heterocyclic ring -
15 containing from 1 to 3 heteroatoms selected from 1 or 2N
atoms, O or 1 O atoms, and 0 or 1 S atoms;
wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently
-C1-6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring
20 containing from 1 to 3 heteroatoms selected from 1 to 3 N
atoms, 0 or 1 O atom, and O or 1 S atom;
(G)) -C1-6 alkyl optionally substituted with -OH and substituted with a 5-
or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0

25 or 1 S atoms; wherein the heterocycle is optionally substituted with
from 1 to 4 substituents each of which is independently -C1-¢ alkyl,

-O-C1-6 alkyl, oxo, or phenyl; or
5) -C1-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring

which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms,
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-Cl-4 fluoroal kyl, -0-Cl1-4 alkyl, -0-Cl-4 fluoroal kyl, -(CH2)1-2-NRaRb),
-S02Ra, 30 -(CH2)0-2-CQ2Ra, -(CH2)0-2-N(Ra)C2Rb, -N02, -SRa, -N(RaRb) or
phenyl ; awo 03@3a®h7 Ra and Rb i s i ndependently -H or -Cl-4 &CHydB020475a
pharmaceutically acceptable salt thereof. -195 WD 03/035077 PCT/ GB02/ 04753
28. A conpound according to claim1l1, which is a conpound selected fromthe
group consisting of 5

N ( 2- et hoxybenzyl ) - 5- hydr oxy- | - net hyl - 2- ( 4- met hyl phenyl ) - 6- oxo- 1, 6-

di hydr opyri m di ne- 4- car boxam de; N-(2, 3-di net hoxybenzyl) - 5-hydroxy- |

- met hyl - 2- (4- et hyl phehgt 3 O&tm&-alld@-ordl$1?fémpwhﬁﬁ¢irdihﬂ£em@§?%}@aﬁﬁgdé 10

N (2, 8- di et hoxybenzy! e gnfu bt Ao b doheBidn dr by 0xy - -
met hyl - 6- oxo- 1, 6- di hydr

4- [(d|nethylanlno)netﬂyg%%ﬂ- '??33ﬂ$%ré§3%{6ﬁ@?hyﬁogﬂ |uqrobenzy|) -{

0x0-1, 6-di hydropyri m di ne- 4- carboxanlde N(2, 3

e e e o o0, 2, Ll i |

yl met hyl Pp ar boxam de

N- (4-fl uorobenzyl)-5-hydroxy-|-nethyl - 6-oxo-2-[4-(pyrrolidin-1-yl methyl)phe

bt iyl - 6- oxo- 2. L4+ (ptber 1 01 A RRER T R Ah i 29 ORERY | ) -5 Tlr o

1,6-dihydropyr|n1d|ne 4- car boxam de; 25 N-(2, 3-di met hoxybenzyl ) -5-hydr oxy- |
-met hyl - 2-[ for phol i n- 4- ylnethyl)phenyl] 6-
FXO 1, 6-di hy rop @bn1dkﬂ? ﬁeboxanlde N—(4 fl uor obenzyl ) - 5- hydr oxy-
-nethyl -[4- (noYphol T 9W thyl)phenyl] -oxo- 30
1, 6- di hydr opyri m @) ne- 4CER) he-Dé(Ri2RE _ _
) met byl ] pheny! §)- 6. Sehtl 3 P&H@%ﬂ%ﬁ e B bowanm do. 196 WO
03/ 035077 PCT/ GB02/ 04753 2-{ 4- ﬁ@dleOMyﬁmﬂyﬂmannﬂyWﬁbﬁ@mylUJ3
%_ y;(f)zig’édidimﬁt goxybe_nz_yld_) 55 @Xg{ug ¥ ehe Vl;ﬁﬂ:h is independently fluoro, chloro,
- oxo- L, o hydropyrim i ne e AP AT S eFs, -0-C1-4 alkyl, -O-CF3, or
-(CH2)1-3-N(RaRD); and
(b) optionally mono-substituted with
-(CH2)1-3-saturated heterocycle which is a 5- or 6-membered
saturated heterocyclic ring containing from 1 to 3 heteroatoms -
20 selected from 1 or 2 N atoms, O or 1 O atoms, andOor1 S
atoms, wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently
-C1-4 alkyl or pyridyl;
4) -(CH?)1-3-saturated heterocycle, wherein the -(CH2)1-3- moiety is
25 optionally substituted with an -OH and the saturated heterocycle is a 5-
or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, O or 1 O atoms, and 0
or 1 S atoms; wherein the heterocycle is optionally substituted with
from 1 to 3 substituents each of which is independently a -C1.4 alkyl;
30 or
(5)  -(CH2)1-3-pyridyl;

R3 is -H or methyl;
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2-{ 4-[(diethyl am no)net hyl ] phenyl

}-N-(4-fluorobenzyl)-5-hydroxy-I-nmethyl -6-o0xo- 5

1, 6- di hyowopgtsserdi ne- 4- car boxam de; PCT/GB02/04753

2-[ (di met hyl am no) (phenyl ) met hyl ] - N- (4-fl uor obenzyl ) - 5- hydr oxy- |

- met hyl - 6- oxo- 1, 6-di hydropyri m di ne-4-car boxam de; 10

N- (4-fl uorobenzyl)-2-[(4-fornyl pi perazin-1-yl) (phenyl) et hyl]-5-hydroxy-I-m

et hyl - 6-o0xo0-1, 6-di hydropyri m di ne-4-car boxam de;

N- (4-f 1l uorobenzyl)-5-hydroxy-1-net hyl - 6- oxo-2-{ phenyl [ (pyridin-3-

y| met hyl ) anmi RébjsnEiHpsphenyll whekit shetrpipgyliisroptionally sawstibvedwitt dronl 6t@3 benzyl - |
- [ 2-(di met hy} and Vrhwidk &4 ; - BrEOX01 Jy

di hydr opyri Pn%%?trlr%&ﬁg gélgrﬁbdgxkvahrln%{gqncgépe‘%eﬂpg?Enlé%%bﬁ)anqm(y %:;)l e%!’hﬁlj: @1_34 a@kyl,
- N- (4- f | uor ol6ang finprogikyl dPdXi-4 21KyR--ReC hyl fbm@a}fc/xh #C -22%( aRb), -SO2R2,

1, 6- di hydr opygig, dil < It f [NO5 asRAZ W (RaRD Mpb}@g s ahd
- net hyl - 2-(4¥%H?%@?gﬁz#g/l’?{%ﬁg§o%§%ﬁ)&g2%ar op;é/’ri m di n(e- 4-2ar boxgln‘iade; 25

2- benzyl -5N- (2, 3- di met hoxybenzyl ) - 1-[ 2- (di net hyl ami no) et hyl ] - 5- hydr oxy- 6- 0xo0
-1, 6- di hydr&iey Riarind iRteis ndepetesayiber -Ct-4{alkyl;

4-[ (4- et hyl pi perazi n-1-yl ) net hyl ] phenyl
}-N-(4-fluorobenzyl)-5-hydroxy-1-nethyl -

6- ox0- 1, 6- di spedisRpyihdditieiliacdetasldsaiatiedef. 30

N- (4-f 1 uorobenzyl) - 5- hydrgﬁl;- Ip-Irret hyl - 6- ox0- 2- {

4-[(2-pyridin-3-yl piperidin-1- yl)methyl]phenyl

}-1, 6-diloydr opyri m di n26.4- cEhdcorepauwid aceordingftd deimdewhedein 5 - hydr oxy- |

- nmet hyl - 6- oxo- 1, 6-di hydropyrim dine-4- -197 WO 03/035077 PCT/ GB02/ 04753

car boxam de; N (2, 3-di xybenzyl )-5 -hydroxy- |-nethyl-6-o0xo-1,
6- di hydr opyrgm%ﬁéo%%iﬁ%e?gds N- [ 4-fluoro-2-
(trifluoronethyl)benzyl] -5 -hydroxy- | -nethyl-6-o0xo0-1, 6-

di hyd i m.di ne-4- i de; . ..
e R 45 Sl e BB sameaisr hetsraryeie FigesoBning BPRHRChy i m di ne-
4- 10 cardboxgdedeatons indepenidently sélectpd (rdnRN, Q aBjl S; @ (i dro ox g-r@gmiRreddi hydr o- 1

Hinden- | - Hétell)afolrﬁatcri%tnfr]lélcoﬁt%fnh{g ftoml1 {6 Heteroatoms independently selected from
N, OandS;

or a pharmaceutically acceptable salt thereof.

20
| 27.  The compound according to claim 26, wherein

R2 is methyl;
25 R3is -H or methyl;
R4 is -CHp-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1_4 alkyl,
-C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1-2-N(RaRDb), -SO2R2,
30 -(CH2)0-2-CO2R2, -(CH2)0-2-N(R2)CO2Rb, -NO2, -SR2, -N(RaRb) or phenyl; and
each Ra and RD is independently -H or -C1-4 alkyl;
or a pharmaceutically acceptable salt thereof.
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met hyl pi perazi n-1-yl ) net hyl ] phenyl }

- 6- oxo0- 1, 6-di hydr opyri m di ne-4- car boxam de; 15

N (4-f | uowobanziplr) - 5- hydr oxy-2- (4-{ [(2R)-2-( met hoxynet hyPLpyGB0I0# 748 N- |

yl ] met hyl } phenyl)- 1-met hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de;

N- (4-fl uorobenzyl)-5-hydroxy-2-(4-{ [(2S)-2-(met hoxynet hyl)pyrrolidin-I-
yl'] methyl }phenyl)-1-nethyl-6-o0xo0-1, 6-di hydropyri m di ne-4-carboxam de; 20
N- (4-fl uorobenzyl)-2-(4-1[ (4-fl uorobenzyl)am no] net hyl

} phenyl ) - 5- hydr oxy-| - net hyl - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de;

2- benzyl - N- (4-f 1 uorobenzyl )-5 -hydroxy- |

- (2- mor phol i n- 4-yl et hylg) - 6- OXGmAeid aeordinde P! 1, WHHIE atompblnkan de;

1-[ 2-(di met hyl am no) et hyl ] - N- (4-fl uor obenzyl ) - 5- hydr oxy- 6- oxo- 1, 6-

di hydr opyri ﬁP]GPtﬁéff&Hb@PB%’rﬁoéé‘th%@{

N- (4-fl uorobenzyl)-5-hydroxy-6-oxo-1-(pyridin-3-ylnmethyl)-1, 6-di hydropyrim
gl pe- d-gar ?\ﬂf’fm g h thyk 2-(4-methylghenyl)-6-0xa:1 6-

2-benzyl 2N "F%F%@ﬁ%@"ls) 1§¥Wa‘r'8’>?>ﬁ)/é‘- onIlei-}'lB- R RR A

-yl et hyl ) - 1,dhydaogyyicriding+d-carooxagnide;car boxam de; -198 WD 03/ 035077

PCT/ GB02/ 04753 2-benzyl - N- (4-fl uorobenzyl)-5

- hydr oxy- 6- oxo- 1- ( 2- pi peri di n-1-yl et hlyl )-1, 6-

di hydr opyr i AV-@2.Relimetbax hsnayh-§eydexy-1-methyl-2-(4-methylphenyl)-6-0xo-1,6-
2-(1-benzylgﬁ%ﬁﬁ& nidméle-cdbédmiibsior obenzyl ) - 5- hydr oxy- | - net hyl - 6- oxo- 1, 6-
di hydropyri m di ne-"4- car boxam de; N-(4-fluorobenzyl)-5-hydroxy- |

- met hyl 1 - (1- met hyl pi peri di n-2-yl)-6-0x0-1, 6-

di hydr opyr i nN-q2 Betidethak jixayt)-de(4-[{fimethylamino)methyl]phenyl}-5-hydroxy-1-

2- (1- benzyl pi peri di n- 3-yl.) - 4-f | uor ~9-hydr oxy-| - met hyl - 6- oxo- 1, 6-
di hydr opyr i rﬂ‘%ﬁﬂé@%—‘%‘ r‘%‘%‘;%%%’é ‘?m‘fﬁj‘%e'g’?%%’:&n}é‘tdgy| ami no) net hyl ] benzyl
}-N-(4-fluorobenzyl)-5-hydroxy-6-o0xo0-1, 6- 15

di hydr opyri rggj! bfo;agﬁ%ﬁ%—f{Ezfi_[?cgzl'ngglly}]a)rlﬁnno)_methyl][pheﬁl}g-hydroxy-Lmethyl-ﬁ-
i aglpp

N (2, 3-di nethoxyben anm no)ethy - hydr oxy- 6- 0xo- 1, 6-

di hydr ogyr i rxer he-dihydermysridined capppxXamide;
N- (2, 3-di net hoxybenzyl ) - 5- hydr oxy- 6- oxo- 1- (pyri di n-3-yl nethyl)-1, 6-

N S Gy b o

ylmethyl)phenyl]-1,6-dihydropyrimidine-4-carboxamide;

20  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-2-[4-(pyrrolidin- 1-ylmethyl)phenyl]-
1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-2-[4-(piperidin-1-ylmethyl)phenyl]-
1,6-dihydropyrimidine-4-carboxamide;

25
N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-2-[4-(morpholin-4-ylmethyl)phenyl]-6-
ox0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-[4-(morpholin-4-ylmethyl)phenyl]-6-0xo0-
30 1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{4-[(4-methylpiperazin-1-
yl)methyllphenyl }-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
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di hydr opyri m di ne- 2, 4-di car boxam de; 25

N- (4-fl uorobenzyl) - 5- hydr oxy- 6- oxo- 1-[ 3-(pyrrolidin-1-yl net hyl)benzyl]-1, 6-
di hydr opywpreB@3s30e? 4- car boxani de; PCT/GB02/04753

N- (4-fl uorobenzyl)-5-hydroxy-I-[3-(norpholin-4-yl nethyl)benzyl]-6-oxo-1, 6-
30 di hydropyri m di ne-4-car boxam de; N-(4-fluorobenzyl)-5-hydroxy-1-{

3-[ (4- net hyl pi perazi n-1-yl) net hyl ] benzyl } -6-o0xo-

1, 6-di hydr opyri m di ne- 4- car boxam de - 199 WO 03/035077 PCT/ GB02/ 04753

N- (4-f 1l uorobenzyl ) -5- hydr oxy- 6- oxo- {\I i“g %E(Idln 2§/Ip|pera2|n | -

yl ) net hyl ] beRd{I( ethylanmq)yﬁﬂwﬂyhﬁmﬂh ne- swherzyb-5-hydroxy-1-methyl-
N-(4-f1 uor obgrzyli)e- éfh Mbgﬁmjcﬁnéz ~cafPkRARlet N- 4- yl met hyl ) benzyl | - 6- oxo- 1, 6-
5 di hydropyri m di ne- 4-car boxam de; N-(4-fl uorobenzyl)-5-hydroxy- 6- oxo- 1-{
2-[ (4-pyridin-2-ylpiperazin-I- yl)nethyl]benzyl

}-1,6-di hydr2)9yq(diétﬂylﬁﬂnrﬁ))ﬁﬁﬂiyﬂpﬁéﬁyﬂi}iN—(JéIOﬂuorobenzyl) -5- hydroxy—l-methyl 6 -0Xx0-
N-(4-flu Oﬁfg‘-ﬁl@)dﬁ droxr’?1 getrl%dGOXOZpyrrolldanyl

di hydrop
hm-(4-fluorobenzyl) 5- hydr oxy- I-nethyl 6- 0x0- N2- (pyridi n-2-yl nmet hyl ) -1, 6-

D S A e s sl

di hydropyri rri,ér daommmém -gpat ONHPZle,fI uor obenzyl ) - 5- hydr oxy- |
-[4- (ror phol i n-4-yl met hyl ) benzyl ] - 6- oxo-1, 6- 20

et iy D SN ReR G P lpesen g SRR e Ay - methy-

di hydr opyr i no-@dix64-6+dibadfopyenidiae-42arboxamide;

2- (2, 2-di et hoxyet hyl ) - N- (4-f1 uor obenzyl ) - 5- hydr oxy | - met hyl - 6- oxo- 1, 6-
di hydr opyri m di ne- 4- carboxam de; 2-(2, 3-dihydro-

H i ndol - 2-yl N—M—ﬂm@bmylbﬁdn’ﬂww-limwldﬂxﬁm -3- {pml{gpyn@nb&o 1, 6-

di hydropyr i eneﬂ‘)f}llénﬁﬁ(?}]ﬁ%?l%m fﬂ%»dlﬁ%l% })f/ﬁlﬁldﬁrﬂ: - penpeyimideer azi n-1-yl ) et hyl ]

-N-(4-fluoro - 6- 0X0-
1, 6- di hyHY opyri mi di ne- 4- car boxani de;
2-benzyl-1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-0xo-1,6-

dihydropyrimidine-4-carboxamide;

1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-2-(2-methylphenyl)-6-o0xo-
20  1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylphenyl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

25  2-benzyl-N-(2,3-dimethoxybenzyl)-1-[2-(dimethylamino)ethyl]-5-hydroxy-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

2-{4-[(4-ethylpiperazin-1-yl)methyl]phenyl }-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

30
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-2-{4-[(2-pyridin-3-ylpiperidin-1-
yDmethyl]phenyl! }-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-
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2- [ 1-(N, N-di et hyl gl ycyl ) pi peridin-2-yl] -N(4-fluorobenzyl)-5-hydroxy- |
-nmet hyl - 6- -200 WO 03/ 035077 PCT/ GB02/ 04753

0x0- 1, 6- dwbyds3pyT i m di ne- 4- car boxam de; N-(4-fl uor obenzyCr/dBopdrsexy- |
-nmet hyl - 2- (1-nethyl -2, 3 -dihydro-| Hindol-2-yl)-6-

0x0- 1, 6-di hydropyri m di ne- 4-car boxam de; 5

N- (4-fl uor obenzyl) - 5- hydr oxy- 1| - net hyl - 6- oxo-2-(1, 2, 3, 4-t et rahydr oqui nol i n-2
-yl)- 1, 6-di hydropyri m di ne-4-car boxam de; N (4-fluorobenzyl)-5-hydroxy- |
-met hyl - 2- (1-net hyl -1, 2, 3, 4-t et rahydroqui nolin-2-yl)- 10

6- oxo- 1, 6- didaytehxemyde; m di ne- 4- car boxam de; tert-butyl

(2S, 4R) - 4- (benzyl oxy) -2-(4-f [(4-fl uorobenzyl ) am no] car bonyl }-5- hydr oxy-
1- net hyl - 6- oxo-1, 6-di hydropyrim d|n2 pyrro dglm l .-c arb oxyl
ate; 15 ter tNﬁ%ﬁﬂlm@@SX)ﬂmaﬂz? (5411}{‘1“{’@’41‘1‘1} ipp) y@&?ﬂ’t‘i‘ﬁ%‘

} - 5- hydr oxy-dapBbhvde; 6- 0xo-1, 6-di hydr opyr| m di n-2-yl)-4-hydroxypyrroli
dine- | -c arb oxylate;

2-[(2S, 4I5) -4- (benzyl oxy) pyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydroxy-

| - et hyl - 6- W{a-fluofo-di(hriftiroomyethyl)oinag]-4-lyalcdxyx bniethey]-6-@&®-1,6-

N-(4-fluor ob(gﬁ}zs(%oﬁyrgmg}/%r@&rbg aﬂuﬁ S, 4R) - 4- hydr oxypyrrolidin-2-yl]

- 1- et hyl - ydropyr| m di ne- 4- car boxam de;
N- (4-fl uorobenzyl) -5-hydroxy-2- [(2S, 4R) - 4- hydr oxy- |

- met hyl pyr r o\ difr26- %! thethy1b€Rzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-
met hyl - 6- oxglhl(gc é)g% dﬂl%p%. m ney4 c}ér boxa?n de; 2: YEropy

[ (2S, 4R)104- (gsEbEAR -I-n”ethylpyrrol|d|n2yl]
-N-(4-fluorobenzyl)-5-hydroxy- -

get ?)2”5 ?lR;)i(IS‘&%??S%Wﬂi?%J r'nyd o ?Cdaiﬁ’%ggqﬁlz‘%?‘] liﬁﬁ(hn%‘ﬁt}%}’oro“ szl) 5- hyd

oxy- | et hyineBytpigerdzie- el ety jpehyi -oxo-b6ehhyshspyrimidine doqrboxamide;
1- (N, N-di rret hyl gI ycyl ) -2, 3-di hydro-

| Hi ndol - ONJ (4-fluorobenzyl)-5- h% .

1- et hyl 1%- c(4ﬂﬂt@r<ehenyﬂbéﬁwlmﬁy@|3 (el Z%h%@i@ﬁm@ethyl)@mdldablnsl 035077

PCT/ GB02/ 047 AR vIS-0xd-1 dldﬁyﬂlf niidinBdiotarZoxuinidd)-
(4-11 uorobeng%ln?t%gl}?h r@})gxy v rr%t hyI - o(gg)yhl "

6- di hydr opyri m di ne- 4-car boxam de; 5
N- ( 4- f | uor obEN@YfiyorSoeny @)-Gxyydroxye2-iHrl {BS eX-gmethpAyrgthyl)mhirrelidingl-car bonyl ) - 2, 3
- dihydro-1 bl nglol: Bl 1 el e DBy RSP iSidmE A BONAT G,
20
N-(4-fluorobenzyl)-2-(4-{[(4-fluorobenzyl)amino]methyl } phenyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-benzyl-N-(4-fluorobenzyl)-5-hydroxy-1-(2-morpholin-4-ylethyl)-6-0xo-1,6-
25  dihydropyrimidine-4-carboxamide;

1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

30  N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1-(pyridin-3-ylmethyl)-1,6-dihydropyrimidine-
4-carboxamide;

2-benzyl-N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1-(2-pyrrolidin-1-ylethyl)-1,6-
dihydropyrimidine-4-carboxamide;
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tert-butyl 3-(4-{ [(4-fluorobenzyl)am no]carbonyl

}-5- hydroxy-1 - net hyl - 6- oxo-1, 6- di hydropyri m di n-2-yl)-4-net hyl pi perazi ne-
| -c ar bowgloanas0710 PCT/GB02/04753

N- (4-fl uorobenzyl)-5-hydroxy-| - net hyl - 2- (4- et hyl nor phol i n- 3-yl ) - 6- oxo- 1, 6-
di hydr opyri m di ne- 4- car boxam de; (+)-N-(4-fluorobenzyl)-5-hydroxy- |

- et hyl - 2- (4- et hyl nor phol i n- 3-yl ) - 6- oxo-1, 6- 15

di hydr opyri m di ne- 4- car boxam de (-)-N-(4-fluorobenzyl)-5-hydroxy- |

- met hyl - 2- (4- net hyl nor phol i n- 3-yl ) - 6- oxo- 1, 6-

di hydr opyri m di ne- 4- car boxam de 20

2-(1-ethyl -2 gs ﬂghNd 40ﬂuhdibbaﬁ9i ihydrax%foﬁom@%ﬁafdaﬁnLgletﬁbeoB-oxy | - met hyl
- 6- oxo0- 16d|?| rimdine: rboXam d

2-(1- benzoylfbl1 P]Pmlﬂkdgl egt-parRo %“J%Fuor obenzyl ) - 5- hydr oxy- |

- met hyl - 6- oxo- 1, 6- di hydropyri m di ne-4-car boxam de; 25

N-(4-fluqrob | ) - 5-hydr oxy- - et hyl - 6- - -
pyri din- szgg{zgw%%-ggﬂ-gr(ﬁlgﬁuorgbenzyls)-%Einy%lrox[y-1-methyl—6-oxo-1,6—
| ]-1, 6- di dipgdropyrimudint-fhreaboranidoxam de; N (4-fl uorobenzyl)-5-hydr oxy- |
met hyl - 2- (2-net hyl - 1, 2, 3, 4-t et rahydr oi soqui nolin-3 30
6- oxo-1, 6-di h dropyr| m di ne- 4- car boxam de;
1- benzoy|lﬁ;(ﬁffbupir@enzﬂ)wyydwﬂl methal-et{ brnsihylpmeridiarby)-6-0xat fy| - 6- oxo- 1,
di hydr opydih{ ﬁﬁnﬁw_g%@mﬁﬂe -202 WD 03/ 035077 PCT/ GB02/ 04753
4-fl uor obenzyl')™-5-hydroxy- |- methyl - 6- oxo- 2-[
pyri dith- 2- yl car bonyl ) pyrrolidin-
1]-1, 6- dl hydbaytpiperiting-y)-Na@kiucobeeyl)- SPhydfcﬂ(yf-l-ml‘,}qﬂ}éFmgol-]) 65 - hydroxy-

met hyl - 1- met ol L di n-2-yl)-6-0xo- 6 5
var oy  rEHERY e S e
2S, 4R) - 4- (benzyl oxy) - 1- (pyri di n- 2-yl carbonyl ) pyrrolidin-2-yl]-N-(4-

(
orobenzyl) h thyllbenzyl }-N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1,6-
- et hyl - 6- oxo-{?[gmg&ﬁ%%m ?/)rnllenglyé]l ﬁlézy4} ca(r boi(g?n %neZY) yZ c[)Xy R

(di methy a@hﬁ@ypmrﬁmﬁy SathpKqmide] 4- quorobenzyI) 5- hydr oxy- | - net hyl - 6- ox
1 6- di hydr opyri m di ne- 4- car boxam de; 2-

1-
o-
|22 ol by - oNgRo-dimsha ARy %dﬂmﬁ@%&%ﬁ%@s%&% g - vy
N- (4- f | uor obdihgdbpyrdmitiet-bxyrbdx {riidesobut yl - 2, 3- di hydro 1

H i ndol - 2-yl ) - 1- net hyl -

- (
4
)-
~(
- (
- (
-y
i h
[
u

20  N-(2,3-dimethoxybenzyl)-5-hydroxy-6-oxo-1-(pyridin-3-ylmethyl)-1,6-
dihydropyrimidine-4-carboxamide;

N4-(4-fluorobenzyl)-5-hydroxy-1-methyl-N2-(2-morpholin-4-ylethyl)-6-oxo-1,6-
dihydropyrimidine-2,4-dicarboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1-[3-(pyrrolidin-1-ylmethyl)benzyl]-1,6-
dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-[3-(morpholin-4-ylmethyl)benzyl]-6-0x0-1,6-
30 dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-{3-[(4-methylpiperazin-1-yl)methyl]benzyl } -6-oxo-
1,6-dihydropyrimidine-4-carboxamide;
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0x0- 1, 6-di hydr opyri m di ne- 4-car boxam de;

N- (4-fl uor obenzyl) - 5=hydr oxy-2- (1-i sopropyl -2, 3-di hydro-|1 H i ndol -2-yl)-1-nme
t hyl - 6 20Ww0x0/435087 di hydr opyri m di ne- 4- car boxam de; 2- [ PCT/GB02/04753

1- (N, N-di net hyl gl ycyl )pyrrolidin-2-yl] -N-(4-fluorobenzyl)-5-hydroxy- |

-met hyl - 6- oxo0-1, 6-di hydropyri m di ne-4-carboxam de; 25 2- {

1-[ (6-bronopyridin-2-yl)carbonyl]pyrrolidin-2-yl}-N(4-fluorobenzyl)-5-hydr
oxy 1-nmethyl - 6-oxo-1, 6-di hydropyri m di ne- 4- car boxam de;

N- (4-fl uorobenzyl)-5-hydroxy-

- met hyl - 2- (1Nn@tﬂ13ﬂf9‘?6@éyléz5rlwd20?w §-0g0dxi3-[{4-pyridin-2-ylpiperazin-1-

di hydropyri m Ab&BNPOK 8MHi midine-4-carboxamide;

2-(1- benzoylnyglllﬂ %’hyl p?%eraml%%é L;;II;I) N-(4-fl uorobenzyl ) - 5- hydr oxy- | - met hyl -
6- oxo- 1, 6-di hydropyri m di ne-4-car boxan de;

N-(4-fl uor 0bBIr—'(zlyﬂlL)or&admzylll)dxlyydrexyBIJt@d(nlﬁfphnbn—z-jlmethyl)benzyl] 6-0x0- 1,6-

1- (pyridin- 2- ar bon 203 WO 03/035077 PCT/ GB02/ 04753

t et rahydr%qufhﬁx y‘}mﬁ'j}) '%' érbé)x%rmd:i; “opyri ni di ne- 4- car boxani de:

2-(1-acetyl pyrrol i din-2-yl)-N (4 fl uor obenzyl) -5 -hydroxy- |

- met hyl - 6- oxR: _r_ =1 1

1-(cycl opropyl car 5?1]35/% Qﬁ %i dc)fwnéIO?G_IZ]{QCI\BB'gj‘%i uorg1 el%zrizlngl}& hydr oxy- |

-net hyl - 6-  o¥omethglipgngy rbé;fjrﬂilyﬁr‘éﬁmémﬂmé ‘E?é

N-(4-fl uor obenzyl ) - 5- hydr oxy- - et hyl -

1, gn;f Eg O@rﬁ%{)ﬁgn% fé%‘ l{%ﬁg{% 1féne§hy?)§5 -0X0- 9 pyrrolidin-2-yl-1,6-

1
N-(4-fl uorobéxhy&dobyﬁnﬁdtds~émﬁoxamideyl 2-{ 1-[(4-nethyl norpholin-3-
yl)carbonyl ] pyrrolidin-2-yl } -6-o0xo0-1, 6-di hydropyrim di ne-4-c arbox am de;
15
2- (1, 4- di met Ngt(@ifporehenmyl>-Sehyyragy bnrethybbareri3(pyBlimdaderthyD-It hyl - 6- oxo-
1, 6- di hydrogy¥, %ﬂi’dﬂe 0 AL MOABHR HRide;
N- (4-f | uor obenzyl J=5- hydr oXy- | - met hyl - 6- oxo- 2- [
1- (pyri dih- 3- yl car bonyl ) pyrrolidin-
[2- yl]-1, 6- di Ny@rfpyobanizel)ehytrear boXx-apirdey-3-mB6rpBolin-4-ylpropyl)-6-oxo-1,6-

2

(2S,4R)-1-acet yl -4-(benzyl 0 trolidin-2-yl]
N- (4-fl uor ogﬁlﬁ Pyﬂ’%l 9%1?‘6‘:9%}?9’(%({6’
met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;

oo 1. L;“Orngd.ﬁyfg% oD S B LIS SRR AR Db - otbh ot met hy! -6

20 d1hydropyr1mld1ne -4- carboxamlde

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-morpholin-4-ylethyl)-6-o0xo-1,6-
dihydropyrimidine-4-carboxamide;

25  2-(2,2-dimethoxyethyl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo0-1,6-
dihydropyrimidine-4-carboxamide;

2-(2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-o0xo-1,6-
dihydropyrimidine-4-carboxamide;

30
2-[2-(4-benzoylpiperazin-1-yl)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

2-[1-(N,N-dimethylglycyl)piperidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-

- 200 -



2-{ 1-[(ethyl am no)carbonyl ] pyrrolidin-2-yl
}-N-(4-fluorobenzyl)-5-hydroxy-1-nethyl -

6- oxo- 1, owaiobysRoopyri m di ne- 4- car boxam de; 30 PCT/GB02/04753

N- (4-fluorobenzyl)-5-hydroxy-1-methyl-2-1 1-[(1-nethyl-1Himdazol -2

yl ) carbonyl ] pyrrolidin-2-yl } -6-0x0-1, 6-di hydropyri m di ne-4-car boxam de;
2-[1(2S, 4R) - 1- acet yl - 4- hydroxypyrrol i di n-2-yl]-N(4-fl uorobenzyl)-5-hydroxy-
| - nmethyl-6-o0xo-1, 6-di hydropyri m di ne-4-carboxam de; - 204 WD 03/035077
PCT/ GB02/ 04753 2-[. o _

1- (ani | i nocaPbory- élbyﬁiﬁoayﬁlmidmezﬁwqbom(wﬁf | uor obenzyl ) - 5- hydr oxy- | - net hyl - 6
-0x0- 1, 6-di hydropyri m di ne-4-car boxam de;

2- (4-ethyl - quorobenzI hydr oxy-1 - met hyl -
oxf)- 1, 6yd| hgj\g& %@‘?’Bh‘? é'ﬁ)l%ﬁ%bl)méé@ -(1-methyl-2 3yd1?1ydro I'H-indol-2-yl)-6- Y
N—(4-f| uor obemyLG}dlﬁydhyﬁym;diﬂle-maﬁwkmﬁrdé 1-[ (1-oxi dopyri di n-2-

yl)car bon%/l ]pyrrolidin-2-yl } -6-0x0-1, 6-di hydropyri m di ne-4-carboxam de;
10 N-(4-fTuorobenzyl)-5-hydroxy- | -nmethyl-6-o0x0-2- |

1- (pyr azi n- 2Ny(4eBudsobgnizybhyx- hxﬂrow—h-methyl 6 -0x0-2-(1,2,3 4-tetrahydroquinolin-2-y1)-

2-yl]-1, 6-di
2-[(4R) - 3- acZ%GS(I! Bt%{?fggl%léfrgl n- ﬁ% N-(4 fl uor obenzyl) - 5- hydr oxy- | - net hy

| - 6-o0xo0- 15 1, 6-di hydropyr| m di ne- 4- car boxam de;

N- (4-fl uor ObBIn(llyﬂh)or5bdi1‘291')®<b’ydr AVe1 My ‘2[- -methyl 1,2,3 4-tetrahydroquinolin-2-yl)-
1- met hyll(g hy1 Ifﬁ{%’ %gu 32|

- 6- 0x0- 1, 6- dP 8r06;§’r}5 Y

N-(4-fl uorobenzyl) - 5- hydroxy I-rrethyl 2 (4 nethylthi onor phol i n- 3-yl ) - 6- oxo-

1, 6- dihydro ae;
N- [ 4-f1 uor o- MIB %Sgu LR &@91 (-4 s {aprebenzyDaminalsarbonybirhydioxy-
1- (pyrazi n-2 -methyl- -0x0-1,6- d1 pynm1d1n-2—yl)py1rolld1ne 1-carboxylate;

yl carbonyl ) pyrrolidin-2-yl]- 1 6- di hydr opyri m di ne- 4- car boxanm de; 25

2-(1- I I 4-f | t | f 1) b | ]1-5-hyd
A et - BB SR b or o 2atret iyl syl Longl benzyl] & hydr oxy
-thi azoli d| ox21 Yl JihWrGgyrirhidin- M@n@hydroﬁyﬂyyl@hgm 1-tarb&Bidwy - 6- oxo- 1, 6- 30

di hydr opyri m di ne- 4- car boxani de; 2-
1- (acetyl am no) - 1- et hyl et hyl ] - N-(4 fl uor obenzyl ) - 5- hydr oxy- 1| - net hyl - 6- oxo-

1, 6- di hydr opH8i4R)re(benedot)ppmolitin-2- PN -WAlQ36 0BG -6-BATHGB0 A4 153

0x0-1,6-dihydropyrimidine-4-carboxamide;

20

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S 4R)-4-hydroxypyrrolidin-2-yl]-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S AR)-4-hydroxy-1-methylpyrrolidin-2-y1]-1-
25  methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

2—[(28,4R)-4-(benzy10xy)-l-methylpyrrolidin-z-yl]—N—(4-ﬂuorobenzyl)-5—hydroxy-1—
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

30 2—[(25,4R)-1-benzoy1-4—(benzyloxy)pyrrolidin—Z—yl]-N—(4-ﬂuorobenzy1)-5-hydroxy—1—
methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

2-[1-(N ,N—dimethylglycyl)—Z,3—dihydro~1H—indol-2-yl]-N—(4—ﬂuorobenzyl)—5—hydroxy—
1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
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2-(1-acetyl pyrrolidin-2-yl)-N(2-ethoxybenzyl)-5-hydroxy- |

- et hyl - 6- oxo- 1, 6- di hydropyri m di ne-4-carboxam de; 2-(4-acetyl- |

- met hyl piweriamssns2-yl ) - N- (4-fl uor obenzyl ) - 5- hydr oxy- | - meCiydBBAO®6- 5

1, 6-di hydr opyri m di ne- 4- car boxam de;

N- (4-fluorobenzyl)-5-hydroxy-I-nethyl-2-[ 1-nethyl-4-(pyrazin-2-

yl car bonyl ) pi perazi n-2-yl ] -6-0xo-1, 6-di hydropyri m di ne- 4-car boxam de; 10
2-(1-acetyl pyrrolidin-2-yl)-5-hydroxy-I-nethyl-N[2-(nethylthio)benzyl]-6-0
x0- 1, 6- di hydropyri m di ne-4-car boxam de; N (4- fIuorobenzyl)-5-hydroxy-2-{
1-[(1Him dazol 5-yl carbonyl )am no] - 1- net hyl et hyl

-1- et hyl - YHhRRYT - EReaes aro[x 1-methyl-6-

1- benzoyl - 4- ?E{/)P%I}Z?)Xpha (ﬁcar 1mnqb{1%er Iﬁf’(ﬁ 2-yl ]eﬂlg\z1 Iuorobenzglll) 5- hydr
oxy- 1- et hypxasl é%hhﬂ¢DEWHmﬁyﬁﬁéﬁ¥£?ﬁ@@ Fe- 4- carboxanlde 2- (4- benzoyl -

- met hyl pi per azin-2-yl)-N(4-fluorobenzyl)-5-hydroxy- | -nethyl-6-oxo- 20

1, 6-di hy r bgxam

2-[ 4- (be ngf};ﬂl@f%wFﬂg%db’ QY fa!P]SHW%/P)Wr% G lnrqlrbzyhaﬂﬁ-n%dﬁ 3 uor obenzyl
)-5- hydr oxydlhydiretMnMQM}lﬁ&1WMymmm¢mem-dM%mdar boxam de; 25
2-(1-acetyl pyrrolidin-2-yl)-N (2, 3-di net hoxybenzyl ) - 5- hydroxy | - met hyl - 6- ox
0-1, 6- di hydropyri m di ne-4-carboxam de; 2-(1l-acetylpyrroli

di n-2-yl ) - 5- teytehuyh3-(4- { [B4-fuotebryzybamjnolcarbensi frpthygrexyol-methyl-6-oxo-1,6-

di hydropyri ineli-€ftbdxylate;

[ (4-fluor obggng#ﬁggﬁ&gﬁmhﬁgpﬁf%r oxy- | - rrgt hyl - 6- oxo- 1, 6-

di hydropd®i mi di n-2-yl ) - 1- net hyl et hyl ] - N2, N2- di net hyl et hanedi ani de;

2-

(1- acet yl prr@oflidiobenzy IyJS)h}Nrox[yZ}-(rdtt hyhraetpin)drpinsdin-3-yh B-oweel 6xy - |

- met hyl - 6- ox 206 g gg)507 CT/ GB02/ 04753
1, 6-di hydr op@Wﬂ‘iC’BV‘ﬁ@l I AFBORA 2- [(25) 1-acetyl pyrrolidin-2-yl]
-N-(4 fluorobenzyl) - 5- hydroxy rret hyl - 6- oxo-1, 6-

[ 4- hydr oxy- yrazin- yrfolid
1- net hyl 1%- odibydropydinidiage- ;99# owm e- 4- car boxami de N-[1-(4-{
[ (4-fl uorobenzyl)am no] carbonyl }-5-hydroxy-1-nethyl-6-o0xo0-1,6

(-)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylmorpholin-3-yl)-6-0x0-1,6-
dihydropyrimidine-4-carboxamide

di hydr opyri rrwlggz; ﬁugﬁfbggm g’:} .&;.I%éth i QA me}ph%nmed}n%m% 1,6-

20  2-(1-ethyl-2,3-dihydro-1H-indol-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-
1,6-dihydropyrimidine-4-carboxamide;

2-(1-benzoylpiperidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo0-2-[ 1-(pyridin-2-ylcarbonyl)piperidin-
2-y1]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-methyl-1,2,3,4-tetrahydroisoquinolin-3-
30 yl)-6—0xo-1,6-dihydropyrimidine-4-ca:cboxamide;

2-(1-benzoylpyrrolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;
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i hydropyrimdin-2-yl)-1-methyl ethyl]im dazo[ 2, 1-b]

]t hi azol e- 6- car boxam de;

2S, 4S3yo3mswryl - 4-fl uoropyrrolidin-2-yl]-N(4-fl uorob@cTydBo264159dr oxy-
t hyl - 6-oxo-1, 6-di hydropyri m di ne-4-car boxam de; 15

N—(4 fl uor obenzyl ) - 5- hydr oxy-1| - et hyl -

1 thyl-4-[(1-nmethyl -1 Himdazol -2- yl)carbonyl]pi perazin-2-yl } -6-o0xo0-1,
- di hydropyri m di ne- 4- car boxam de;
(4-fluorobenzyl)-5-hydroxy-|-nmethyl-2-(1-methyl -1 -I

5- et hyl - 1 N3(44flaorabéray bt S-hrirgxy)-tamdsioylyd-pxaidil hdpyridin-2-ylcarbonyl)pyrrolidin-

h

yl)-6-o0x0 i i xam de; 20 N1-{ 1-[4-({
[ 4-fl uoro-2- %kf%glcgb{ %ﬂ)’@e‘%zﬁ a?n}gaﬁl?)l}agar bonyl ) - 5- hydr oxy- 1 -

met hyl - 6- oxo-1, 6-di hydropyrim din-2-yl -1-nmethyl ethyl } -N2, N2-

di met hyl et hapg —ﬁﬁél@ﬁenz?ﬁ -5-hydroxy-1-methyl-2- (1~methy1pyrrohd1n 2- Prl) -6-0%0-1,6-
}; N- (4-fl uor obenzyl) - 5-hydroxy-I-nmeth

2- (4 acetyl - di net era2| n-

yl - 6- oxog éllﬁ’méf’fl %P? ar boxani de

N—(4 fl uorobenzyl) 5- hydroxy I -rret hyl - 6- ox0-2-[ 1-(pyri m din-4-

yl car bonyl ) p 6- de; 30

N-(4-fl uorobén[;?# hﬂ%ﬂﬁge gioxg’) ?( ﬁglzoﬁg%k%ﬂ@pgﬁgﬂ ﬁaj? I\{illlmn 5-

yl car bonyl ) pﬁlﬂmmbﬁnﬁ}ﬂl} ?hydl]oxx-lemeﬁhﬁl,v%%p;lrﬁ -Aihgiliepy n@:éa@arhoa@lmde

N- (4-fl uorobenzyl)-5-hydroxy-1-methyl-2-1 1 -nmethyl-| -[(1I—I—pyrazo| 5 - 207
77 P 21 047 I I ' th

\é\od?ﬁg/gfggyr ,Zrﬁ%%%héo > -gf%l@gglregl?yﬁyN2(4 rHur(])r benz 15 hyd:?oxy— -mefhyl 6-0xo-

[ (2R, 4R) - 1- aq@-fhydropRiihitingycadbkiite?- y1 | - N- (4-f | uor obenzyl ) - 5- hydr oxy- |

- met hyl - 6- oxo-1, 6-di hydropyri m di ne-4-carboxam de; 5 2-{

1-[ (di et hyl am no)(oxo)acetyl ] pyrrolidin-2-yl

}-N-(4-fl uor GHEZZYR)- lﬁ)ehméﬂwdmxypyrrolidin -2-y1]-N-(4-fluorobenzyl)-5-hydroxy-1-

mjft P%/{JOI‘GOO)Z(OP‘]&I?X]—(H- onyfl%cgbeﬂ’ﬂﬁﬁ]d%g%%%g??a@gonyl ;\P{S %y([jfog/ | - met hyI 10
1,

[

6- oxo- 1, 83di hydropyr| m di n-2-yl]-1-nethyl ethyl }i m dazo[ 2, 1- b]

[2 ]t hi azol N- —ﬂﬁ@frob&i@mfdﬁydroxy—z (1-isobutyl-2,3-dihydro-1H-indol-2-yl)- 1—methy1 6-
I

X
3

[ (2R, 4R) - 1- benz t.ho |i di n- 2 yl |- K (4-f1 uor obenzyl ) - 5- hydr oxy
1- et hyl - 0693 (?[X@y Oﬁyﬂ?‘ﬂﬁe}?xrﬁa&o amidee o hoxam de: 15

N- (4-fl uorobenzyl)-5-hydroxy-2-[4-(isopropyl sul fonyl)-1-nethyl pi perazin-2-y
I-1- N-(4-fluorobenzyl)-5-hydroxy-2-(1-isopropyl-2,3-dihydro-1H-indol-2-yl)-1-methyl-6-

20  oxo-1,6-dihydropyrimidine-4-carboxamide;

2-[1-(N,N-dimethylglycyl)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

25  2-{1-[(6-bromopyridin-2-yl)carbonyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydroxy-
1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methylpiperazin-2-yl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

30
2-(1-benzoyl-4-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[ 1-(pyridin-2-ylcarbonyl)-1,2,3,4-
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met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 2-[
1, 2-di net hyl - 4- (nethylsulfonyl)plpera2|n 2-yl']-N(4-fluorobenzyl)-5-hydr oxy
- | 20 mewbyBAass0oKo- 1, 6- di hydr opyri m di ne- 4- car boxam de; PCT/GB02/04753
N- (4-fl uorobenzyl)-5- hydroxy 2- [(2S,4R) - 4- net hoxy- |
-nmet hyl pyrrolidin-2-yl] -1-
thyl-6-oxo-1,6-dihydropyrinidine-4-carboxanide; 25
(4-fl uorobenzyl)-5-hydroxy-I| -net hyl -
[ (et hyl sul fonyl )acetyl ] pyrrolidin- 2- yl '}
6- oxo- 1, 6- ctemxyquymoﬂmeu -pid-146-dihydiop yEmi diee-4-carboxamide;
[ (2S) - 1 acetyl -4, 4-difluoropyrrolidin-2-yl]- N-(4 quorobenzyI) 5- hydr oxy-
met hyl - 6- oxo 1 6- di hydr opyri_m di ne- 4- car boxam ﬁy %
2R, 4R) - 1 a?c@t%qetﬂpﬁé‘f@kﬁkl}rﬁsbi )} @ dyerobepeyl)- 51«!113@@ FBeBBEEROY L8 hydr oxy- |
met hyl - ﬁ¥ AuRLApMbbramsidee- 4- car boxam de;  2- [(2S)-4,4-difl uoro-
nethylpyrro idi'n-2-yl] -N-(4-fluorobenzyl)-5-hydroxy- | -208 WO
3/03507§ PCT/ GB02/ 04753 net hyl - 6- oxo- 1, 6- di hydropyri m di ne- 4- car boxam de;
y

me
N-
1-
2-

| -
[ (
I
0

N- (|2 3b di lrga[lh@xmbpf@ylc)aﬂﬁmyl’)yﬂrcmdyn Zlyl}Ndﬂ?ﬂa@o;@aemxg)—z-hyEroBy-]_( g)ﬁthﬂi?m n-3
- car bon rim di ne-4-carboxam de;
N-(4-fl uorgb%{‘)?y{/é %ﬁ?/pa'%@édllnle]n’ ?#}%ﬁﬂg@?{ nmet hyl -1-{ [ norpholin-4-
(

yl (oxo0) acetyl] am no }ethyl)-6-o0xo-1, 6-di hydropyri m di ne-4-carboxam de; 2-{
2R, 4R) - 1- - 4 10
1£| ) - 1-[ (g Ig‘?@%%@& f ?E%&ﬁ@?%ﬁﬁé&@l 4- [mhiamyysmtbﬁmpy@ondﬂr 2/Jy1]}6 Dkd-
2-
| -

uor obenzyl 6- 0x0- 1, 6-di hydr opyr i m di ne- 4- car boxam de;
[ (2S)-19, 4- ﬁ-ﬁ;hygfqp.ynnndme -4- carboxarm €;
(pyrazi n-2-yl carbonyl) pyrrolidin-2-yl']-N-(4-fluorobenzyl)-5- hydroxy- |

T o b S R S G Tl

[ ( rret hyl sul f yystboaytipyrodlpln-Leyl }-Gioxo2l.¢idifydi@pyoigodine 8- Qﬂr‘?ﬁ}(@m@ﬁ/ri m di ne- 4-
car boxam de; 2-11
- [ (di met hyl am no) sul fonyl ] pyrrolidin- 4-fl uor oben yI ).- f/gr oxy-1-

20 et hyl5 6- xb4-timetiylpyrbragyy2i - Hr(:‘}eﬂlmr@‘%ﬁnlébl rygeoxyzl {ne fy1-6- “oxo-
(2R 4R)-4- etgxﬁg&h{; g B Y caBoRahidex o) acetyl | pyrrolidin-2-yl } -N-(4-

fl uor obenzyl dr oxy-
| - met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 25

2-[(29) -4, 4-Nl(ﬁlﬂiwf@bdnzﬁpxysm;@myn}%mmmrm@[p-(gymrdm-_smqarmmyl)pyn@l(dzm—f | uor o
3Z?Zy|)-5- h%gﬁ9ﬁ8§ﬁﬂydh§%%ﬁﬁ&hglﬁ@%$6%anﬁkg'hydroDyr"“ di ne-4-carb ox am
20
2-[(2S,4R)-1-acetyl-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6—dihydropyrimidine—4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(1-isonicotinoylpyrrolidin-2-yl)-1-methyl-6-oxo-1,6-
25  dihydropyrimidine-4-carboxamide;

2-{1-[(ethylamino)carbonyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5 -hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

30 N-(4-fluorobenzyl)-3-hydroxy-1-methyl-2-{1-[(1-methyl-1H-imidazol-2-
yl)carbonyl]pyrrolidin-2-yl}-6-0xo-1 ,6-dihydropyrimidine-4-carboxamide;

2-[(2S,4R)-1-acetyl-4-hydroxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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2-[(2S)-4,4-difluoro-I-(pyridin-2-ylcarbonyl)pyrrolidin-2-yl]-N(4-fluorobe
nzyl)-5- hydroxy- 1-net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 30
2-{ (2S)-wologmdsiver hyl am no) (oxo) acetyl]-4, 4-di fl uoropyrr olPCaiaGBo2/0yis3} - N- ( 4-
fl uorobenzyl)-5-hydroxy- | -nethyl-6-0xo0-1, 6-di hydropyrim di ne-4-c
arboxam de; N-(4-fluorobenzyl)-5-hydroxy-I-nmethyl-2-1 1

- [ mor phol i n-4-yl (oxo) acetyl ] pyrrolidin - 209 WD 03/035077 PCT/ GB02/ 04753
2-yl } -6-o0xo0-1, 6-di hydropyri m di ne-4-c arboxam de; 2.- {

(2S)-1-[ (di met hyl am no) (oxo) acetyl]pyrrolidin-2-yl }-N(4-fluorobenzyl)-5-
hydr oxy- | -nethyl -6-o0x0-1, 6-di hydropyri m di ne-4-c arboxam de; 5 2-{

(2S)-1-[(di ;T?_;[%A_{ﬁmﬁ%ﬂo@sﬁgﬁ&ﬁfd!{ﬁJz%Y]tNéthifﬁio%b%hm)-15-Hyhlrc(y&:ﬁ-ineﬂﬁdlﬁ?oxo-

met hoxybenz > roxy- - _

| - net hyl - 6- okéﬂhﬁ@}ﬁ%ﬁiwpﬁbmmd% car boxami de; N1-[1-(4-{

[ (4-fl uorobenzyl)am no] carbonyl }-5-hydroxy-I|-nethyl-6-o0xo0-1,6 10

di hydropyrimdin-2-yl)-1-nethyl et hyl]-Nl N2, N2-tr| hyl et hanedj ani i de; 2-
[ (29)-1-%ac e%ﬂﬁmy}%rmetéylﬁlpfr%rf}éﬂﬁﬂ}‘zﬁﬁ]fl“GmbS%YE%ﬁM%‘g‘ﬁ%‘ﬂqu%%ﬂydr oxy-
| -methyl - 61 6xdihydrSpydinhidiiieopyarboxahide- 4- car boxam de; 15

N- (4-fluorobenzyl)-2-[(2S, 4S)-4-fluoro-I|-nethyl pyrrolidin-2-yl]-5-hydroxy-|I
-met hyl 6-o0xo-1, 6-di hydropyri m di ne-4-carboxam de; 2-

(2S, 45) - 1- [ ( Ni-EeluordtarizyidSchypdo)ye bmetiyl2- fi-ibosepyadind-n- 2- yl  }- N- (4-

f1 uor obenzyl )n5; 5lidin-2-y1}-6-0xo-1 6-dihydropyrimidine-4-carboxamide;
- met hyl - 6- OX%I}%%F@%?OF}?% ¥n'} [ %}g)- 4- céryboapayr?intljle; 20 N1-[1-(4-{
[ (3-chl ot®- 4-f1 uor obenzyl ) ami no] car bonyl }-5-hydr oxy- 1| - et hyl - 6- oxo-

1, 6- di hydr opXti40flehrBbetizyl))5-HydiGish V- ekt o] oxds22 Ne (sirmi-2yletrbaybgyaciidie;  and
phar maceut i cgl Sc ept abl e .aal t‘ﬁ t her eoa._ 25 29. A pharmaceuti cal
conposi tion ¢3MphP NP HIRIARSLEA AV et f ect i ve amount of a compound

according to claiml1l, or a pharmaceutically acceptable salt thereof, and a

phar maceut i C3&{%&%@%@1&%-ﬁlig%ﬂirdirﬁ-g—yggl?—(ég}uo@b%gi ?g—hggrog(gh'-lgé& 1180k

integrase in ' i ne ‘ whi ¢ ris mnistering to
t he subj &%t &.6edibydippyrimigine-4-cabprapidoe anount of the compound according
to claiml1l or a pharnmaceutically acceptable salt thereof.

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-[ 1-methyl-4-(methylsulfonyl)piperazin-2-
yl]-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

20  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylthiomorpholin-3-yl)-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

N-[4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-methyl-6-oxo-2-[1-(pyrazin-2-
ylcarbonyl)pyrrolidin-2-yl}-1,6-dihydropyrimidine-4-carboxamide;

25
2-(1-acetylpyrrolidin-2-yl)-N-[4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-(3-acetyl-1,3-thiazolidin-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-
30 dihydropyrimidine-4-carboxamide;

2-[1-(acetylamino)-1-methylethyl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-~
1,6-dihydropyrimidine-4-carboxamide;
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-210 WD 03/ 035077 PCT/ GB02/ 04753 31. A method for preventing or treating

I nfection by HN or for preventing, treating or delaying the onset of AIDS

i n a subjwotosjossoneed t hereof which conprises adm ni steri RgTIGBORl€753ubj ect
a therapeutically effective anount of the conpound according to claim1l or
a pharmaceutically acceptable salt thereof. 5 32. A pharnaceuti cal

conposi tion which conprises the product prepared by conbining an effective
anount of a conpound according to claim1l, or a pharmaceutically
acceptabl e salt thereof, and a pharmaceutically acceptable carrier. 10 33.

A conbi nat i oB-(LrsedtylipyfrotidingZez-N+(2-ethopybeneil-d hydioxydcoednl-gywxorl.& or for

preventing, fhlﬁj %P?gm%ngglﬁwoggﬁdég onset of AIDS, which is a
t her apeutica g effective anount of a conpound according to claiml1, or a

pharmaceutically acceptable salt thereof, and a therapeutically effective
anount of an2qmaaétp1i-yhﬂeaﬂlylpigb@@meziylbmm-ﬂhemgew)-mmbsynngethjd-dabyo-
n

prot ease inhihitor non-,. 1 ucl egsi.de HN reverse transcriptase inhibitors
and nucl e%si 32‘%@?@(}@@@6‘?%{&%@&3% i nhibitors. -211

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-[ 1-methyl-4-(pyrazin-2-
ylcarbonyl)piperazin-2-yl]-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

10  2-(l-acetylpyrrolidin-2-yl)-5-hydroxy-1-methyl-N-[2-(methylthio)benzyl]-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-{ 1-[(1H-imidazol-5-ylcarbonyl)amino]-1-
methylethyl } -1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

15
2-[1-benzoyl-4-(pyrazin-2-ylcarbonyl)piperazin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-
1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

2-(4-benzoyl-1-methylpiperazin-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
20  1,6-dihydropyrimidine-4-carboxamide;

2-[4-(benzyloxy)-1-(pyrazin-2-ylcarbonyl)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

25  2-(1-acetylpyrrolidin-2-y1)-N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

2-(1-acetylpyrrolidin-2-y1)-5-hydroxy-N-(2-methoxybenzyl)-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

30
N1-[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-0xo-1,6-
dihydropyrimidin-2-yl)-1-methylethyl]-N2,N2-dimethylethanediamide;

2-(1-acetylpyrrolidin-2-yl)-N-[2-(dimethylamino)benzyl]-5-hydroxy-1-methyl-6-oxo-
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1,6-dihydropyrimidine-4-carboxamide;

2-[(25)-1-acetylpyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-[4-hydroxy-1-(pyrazin-2-ylcarbonyl)pyrrolidin-2-yl]-
1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-oxo0-1,6-
dihydropyrimidin-2-yl)-1-methylethyl}imidazo[2,1-b][1,3]thiazole-6-carboxamide;

2-[(2S,4S)-1-acetyl-4-fluoropyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-methyl-4-[ (1-methyl-1H-imidazol-2-
yl)carbonyl]piperazin-2-yl }-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1-{[(5-methyl-1,3,4-oxadiazol-
2-yl)carbonyl]amino }ethyl)-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

N1-{1-[4-({[4-fluoro-2-(methylsulfonyl)benzylJamino }carbonyl)-5-hydroxy-1-
methyl-6-ox0-1,6-dihydropyrimidin-2-yl]-1-methylethyl }-N2,N2-

dimethylethanediamide;

2-(4-acetyl-1,2-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-2-[1-(pyrimidin-4-
ylcarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo0-2-[1-(pyrimidin-5-
ylcarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-methyl-1-[ (1H-pyrazol-5-
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ylcarbonyl)amino]ethyl }-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2R ,4R)-1-acetyl-4-methoxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-{1-[(dimethylamino)(oxo)acetyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-{1-[4-({[4-fluoro-2-(methylsulfonyl)benzyl]Jamino }carbonyl)-5-hydroxy-1-methyl-

6-0x0-1,6-dihydropyrimidin-2-yl]-1-methylethyl }imidazo[2,1-b][1,3]thiazole-6-
carboxamide; ‘

2-[(2R ,4R)-1-benzoyl-4-methoxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-[4-(isopropylsulfonyl)-1-methylpiperazin-2-yl]-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[1,2-dimethyl-4-(methylsulfonyl)piperazin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R)-4-methoxy-1-methylpyrrolidin-2-yl]-1-
methyl-6-0xo0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(methylsulfonyl)acetyl]pyrrolidin-2-
yl}-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S)-1-acetyl-4 4-difluoropyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
6-ox0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2R,4R)-1-acetyl-4-ethoxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S)-4 4-difluoro-1-methylpyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
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methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

N -(2,3-dimethoxybenzyl)—5-hydroxy-1—methyl~6-oxo-2-[1-(pyridazin-S-
ylcarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1-{ [morpholin-4-
yl(oxo)acetyl]amino }ethyl)-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

2-{(2R ,4R)-1-[(dimethylamino)(oxo)acetyl] -4-methoxypyrrolidin-2-y1}-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2—[(28)-4,4-diﬂuoro-1—(pyrazin-2—ylcarbony1)pyrrolidin~2—y1]~N—(4-ﬂuor0benzyl)-5—
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{(25,4S)-1-methyl-4-

[(methylsulfonyl)amino]pyrrolidin-2-yl }-6-0x0-1,6-dihydropyrimidine-4-
carboxamide;

2-{ 1~[(dimethylamino)sulfonyl]pyrrolidin-Z-yl}-N—(4—ﬂuorobenzyl)-S—hydroxy-1‘-
methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

2-{ (2R,4R)—4-ethoxy-1—[(methylamino)(oxo)acetyl']pyrrolidin—2—yl }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

2—[(2S)~4,4-diﬂuoro—1-(pyridazin—3-ylcarbonyl)pyrrolidin—2-y1]—N-(4—ﬂuorobenzyl)-5—
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2~[(2S)-4,4—diﬂuoro-1-(pyn'din-2~ylcarbonyl)pyrrolidin—Z—yl]-N—(4-ﬂu0robenzyl)-5-
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-{(2S)-1-[(dimethylamino)(oxo)acetyl] -4,4-difluoropyrrolidin-2-y1 }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[morpholin-4-yl(oxo)acetyl]pyrrolidin-
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2-yl}-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-{(25)-1-[(dimethylamino)(oxo)acetyl]pyrrolidin-2-yl }-N -(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-{ (ZS)—I—[(dimethylamino)(oxo)acety]]pyrrolidin—2—yl }-N-(4-fluoro-2-
methoxybenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-dihydropyrimidine-4-carboxamide;

N1-[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-yl)-1-methylethyl]-N1,N2,N2-trimethylethanediamide;

2—[(28)—1-acety1pyrrolidin-2-yl]-N-(4-ﬂuoro-Z-methoxybenzyl)-5-hydroxy-1-methyl—
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-2-[(2S,4S)-4-fluoro-1 -methylpyrrolidin-2-yl}-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-{(28,45)-1-[(dimethylamino)(oxo)acetyl] -4-fluoropyrrolidin-2-yl }-N-~(4-
ﬂuorobenzyl)-S—hydroxy—l-methyl—6—oxo~1,6-dihydropyrimidine—4—carboxamide;

N1-[1-(4-{[(3-chloro-4-fluorobenzyl)amino]carbonyl }-5 -hydroxy-1-methyl-6-0xo-
1,6-dihydropyrimidin-2-yl)-1-methylethyl]-N2,N2-dimethylethanediamide;

and pharmaceutically acceptable salts thereof.

29. A pharmaceutical composition comprising a therapeutically
effective amount of a compound according to claim 1, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier.

30. A method of inhibiting HIV integrase in a subject in need
thereof which comprises administering to the subject a therapeutically effective
amount of the compound according to claim 1 or a pharmaceutically acceptable salt
thereof.
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31. A method for preventing or treating infection by HIV or for
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 the

compound according to claim 1 or a pharmaceutically acceptable salt thereof. -

32. A pharmaceutical composition which comprises the product
prepared by combining an effective amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

33. A combination useful for treating or preventing infection by
HIV, or for preventing, treating or delaying the onset of AIDS, which is a
therapeutically effective amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, and a therapeutically effective amount of an
an antiviral selected from the group consisting of HIV protease inhibitors, non-
nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV reverse

transcriptase inhibitors.
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