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| NTEGRASE ~ Abstract: N-substituted 5-hydroxypyrim di n-6- agesptiiQabexam des
of formula (1): are described as inhibitors of HV integrase and inhibitors
of HHV. replication, wherein Rerr], Rerr], Rerr] and %err __are defined
‘her ei nWO'PR’8§5877corrpounds are useful in the preventi onfCEER20H 84t nent of
~infection by HV and in the prevention, delay in the onset, and treatnent
of AIDS. The conpounds are enployed against HV infection and AIDS as -
conpounds per se or in the formof pharmaceutically acceptable salts. The
conpounds and their salts can be enployed as ingredients in pharnmaceutical
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i ncl udes RRQrespEve destruction of the immune system (acquired inmune
deficiency syndrone; AIDS) and degeneration of the central and peripheral
nervous -system This virus was . previously known as LAV, HTLV-I11, or ARW.
- A conmmon BAGKGROUGD 1Oft TIaR INVENTH#! i cation is the insertion by

virally-encoded inte &@*ﬁﬁ:s%@si M inhAn %ﬁ#&%ﬂd&%@.vﬁ@s @gﬁ jiscel | genone, a
required step in H'Vreplicatron in human T-lynphoid and " nonocytoid cells.
I nt egkiat i thecicjogienl F‘&aﬂxﬂé@fp the cosapleredireatehatdyclndes SEpLERSE VS F5TYGtiER st eps:
assenbl y ¢Fithdinfhals@stdtt (dcg@RdQnaiuAe SSERInEXsyatiiomey WITDE) aBINA sequences;
cl eavage of two. nu E:%ot i.des ir orrfl%‘[]e 3'0t erm ni_ ok e Jhd near proviral DNA
coval ent e@?’??%“(?? ﬁ%nqag?:‘é REHRRCE DEYOPRIRERY O YHe "Bt oviral DNA at a
. st agger edr@Gously knosaiers A M, BETHGEE, ot ARYetA ginmaon fERrefdd mettolirgt ep in t he
| process, %ﬁ%ﬁé@ S HEShich B viral] EndofStihieaRte SGRoviBPNASNRGEONP! | shed by
©7 20 hostcell 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 seqﬁences;
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 resuitant gap, may be accdmplished 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., EMBOJ. 4, 1267 -
' (1985); Power, ML.D. et al., Science, 231, 1567 (1986); Pearl, L.H. et al., Natuze,
329, 351 (1987)]. All three enzymes have been shown to be essential for the
replication of HIV. B . |
It is known that some antiviral compounds which act as inhibitors
35  of HIV replication are effective agents in the treatment of ATDS and similar
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20  wherein 7

Rlis
o H o -
(2) -C1.6 alkyl, which is optionally substituted with one or more
25 - substituents (e.g., optionally from 1 to 6,0r 1 to 5, 0r 1 to 4, or 1 to 3,
| or 1 or 2 substituents; or is optionally mono-substituted) each of which

is independently halogen, -OH, -CN, -0-C1.¢ alkyl -0-C1-6
haloalkyl, -C(=0)R2, -CO2R3, -SR2, -S(=O)R?, _N(R&RD),
“C(=0)-Co-6 alkyNRARD), NRE)-C(=0)-Co.6 lky- NRIRO),
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0 20 wherein Rl is (1) -H (2) -Cl-6 alkyl, which is optionally substituted
vm'th one or nore 25 substituents (e.g., optionally from 118c\p8il 2606 1 to 5,
Ito 4, or 1 to 3, or | or 2 substituents; or is optionally
rmno swbSkhisyi-ed) each of which is independently halogegeid: - CN
-O0d-6 alkyl, -OC-6 haloalkyl, -C(=0O)Ra, -CO2Ra, -SRa, -S(=0 Ra,
-N(RaRb), C(=0-CO 6 al kyl - N(RaRb), N(Ra) - C(=0) - C0-6 al kyl -N(RbRc), 2 18
April 2006 WO 03/ 03-077 PCT/ GB02/ 04753 SC2Ra, - N(Ra) SO2Rb, - SO2N( RaRb),
-N(Ra)-C(=O Rb, NRb NRd N{ RaR,or-NRa)C(=0)C=ONRaRb), (3) Rk
(4) -Cl1-6 alkyl-Rk, wherein: 5 (i) the alkyl is optionally substituted with
one or nore substlg@@@g S agg@%lgptgwagbj‘ (QfRa).ct-o)b, or 1 to 5, or 1 to

4, or 1 to 3, or ubstl uents S optlonally nono- substi t ut ed)
each of which is |ndep 8 t|y halogen, -OH, -CN, -0-Cl-6 alkyl, -OCl-6
hal oal kyl , -N(RaRb)\- Rb, 10 -N(Ra) C(=0)-CO 6 al kyl - N(RbRc) or
-N(Ra)-C2-6 al kyl - the proviso that the -O—| Is not attached to the
carbon al pha to N(Ra eFlhd ('dr)-Nm@)(%Ldf)\d—OgN(m)R pnal 'y nono-substituted
with -Rs , g CC%%J : | kyl -Rs, -N(Ra)-CO 6
alkyl -Rs. 15 Gb al k . or -N(Ra) (=0 -CO-6 al kyl -Rs: wherein Rs
i s (a) aryl \M{ﬂbh r@lépﬁﬂiygﬁgﬂ’lgﬁ@ﬂbstitut ed with one or

5 @) the alkyl is optionally substituted with one or more

substituents(e.g., optionally from 1 to 6, or 1 to 5, or 1to4,orl
to 3, or 1 or 2 substituents; or is optionally mono-substituted)
each of which is indepéridently halogen, -OH, -CN, -0O-C1-6
alkyl, -O-C1.6 haloalkyl, -N(R2RD), -N(Ra)CO2RbD,
10 N(R2)C(=0)-Cp-¢ alkyl-N(RPRC), or -N(R2)-C2.6 alkyl-OH
h with the proviso that the -OH is not attached to the carbon
alpha to N (Ra)'; and
(i)  the alkyl is optionally mono-substituted with -RS, -C1.¢6
. alkyl-RS, -NR&)-C(=0)-Cg-g alkyl-Rs, -N(Ra)-Cp_g alkyl-RS,
15 . -0-Cp-6 alkyl-RS, or -N(RA)-C(=0)-Co.6 alkyl-RS; wherein RS
is .
(a) aryl which is optionally substituted with one or
more substituents (e.g., optionally from 1 to 5,or'1to4, or 1 to
3, or 1 or 2 substituents; or is optionally mono-substituted) each
20 ' - of which is independently halogen, -OH, -Ci-¢ alkyl, -C1-6
| | | alkyl-OR®, -C].¢ haloalkyl, -O-C].6 alkyl, -0-C1-¢ haloalkyl,
methylenedioxy attached to two adjacent carbon atoms, or aryl;
by ad-to 8- membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected
25 | S from N, O and S; wherein the saturated heterdcydic ring is -
 optionally substituted with one or more substituents (e.g...
~ optionally from 1 to 6, 0r 1 to 5, 0r 1 to 4, or 1to3,0r L or 2
substituents; or is optionally mono-substituted) each of which
is independently halogen, -C1-¢ alkyl, -Cj-6 alkyl-OR2, -C1.6
30 ‘ ' haloalkyl, -O-C}.6 alkyl, -0-CL.6 haloalkyl, -C(=O)Ra,
| ' | -CO2R3, -C(=0)-Cy.6 alkyl- N(RaRb) -SOQ,Ra 0X0, aryl, or
-C1-6 alkyl-aryl; or

._3 -




nore substituents (e.g., optionally froml to 5, or 1to 4, or | to 3, or
1 or 2 substituents; or is optionally nmono-substituted) ed@mnpil2006which is
i ndependently hal ogen, -OH, -Cl1-6 alkyl, -Cl-6 alkyl-ORa, -Cl-6 hal oal kyl,

-0-C1- QV@ /k(}\j 077 -0 Cl1-6 hal oal kyl, et hyl enedi oxy at%&g@gﬁ@%&#m adj acent

~carbon or aryl; (b) a 4- to 8- nenbered satur ocyclic ring
~ cont ai ning from lto 4 het er oat ons i ndependently selected 25 fromN, 0 and
S, wherein the saturated heterocyclic ring is optionally substituted with
one or nore substituents (e.g., optionally froml1to 6, or | to5, or 1to
4, or 1 to 3, or 1 or 2 substituents; or is optionally nono-substituted)

each of which is independentdy hﬁ'qugllnemt@ed@le@}dﬁwmaueﬁﬂgG al kyl - CRa,
-Cl1-6 30, hal oal kyl, -OClGaIk -6 hal .o CO2Ra,
_C(=0)-CO 6 al kyl - N( RaRS§§al "@@2‘%“1& 6@?%}‘?’3131833Pﬂ¥%ﬁ2ﬂ%§:§°?9| aryl; or -3
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het eroaromatic ring o] pgndent Iy
selected fromN, 0 an d@‘g%hwne rern "{?etsée&ﬂ?%@egﬁg\%ésfmng i's optionally
substifuted with one or 5n%fr]et0§u9fsltot%@hlgf?(@bﬁltﬂeﬂtﬁp?ﬁiéﬁﬁﬂﬁgﬂﬂ to 55, or 1
to 4, or 1 to 3, or | Ommchosubititéd)@athor which iSin@pehadenay halogen,

oo e ceeh S Beh o SEBRRIR ARy qal o 1
or aryI (5) 0’06 al ky|~0§m@0@6ﬂwmm€mﬁo (6) -00-6 al kyl-8(0)n-CO. 6
al kyl - Y- §ikaiky{ -O-Cl-6 alkyl-O-Cl-6 al kyl -Rk, (9)

aPk% 1ﬂ< ?Ja?y'c,l 39 ”Eﬁ aﬁlﬁi&o 0%@-6%@% Kyl <N Ray - CL 6 al kyl - ORK,
7y -O- c1-5 alkyl- ORk
(8)  -0-Ci.6 alkyl-O-Ci.6 alkyl-RE,
(9)  -0-Ci-6 alkyl-S(O}RK,
(10) -Co-6 alkyl-N(R2)-RE,
15 - (11)  -Cp.g alkyl-N(R?)-C].6 alkyl-RK,
(12)  -Co-6 alkyl-N(Ra)-C}.¢ alkyl-ORK,
(13) -Co.6 alkyl-C(=O)-Rk,
(14)  -Co-6 alkyl-C(=0)N(R3)-Co.6 alkyl-RK,
(15)  -Co-6 alkyl-NRC(=0)-Co.¢ alkyl-RK,
20  (16) -Cp.-g alkyl-N(R2)C(=0)-0-Cq.¢ alkyl-RK, or
: (17)  -Cp-6 alkyl-NRICEO)C(=O)RK;

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

optionally from 1 to 6,0r 1 to 5,0r 1 to 4, orlto3,orlor2 substituents; or is
25  optionally mono-substituted) each of which is independently
‘ (1) halogen,

() -OH,

@ -oN,

4 -0-Crgalkyl,
30 . (5) -O-Ci.ghaloalkyl,
| (6) -C=ORa,

(M)  -CORa,

(8)  -SRa,
. ® -SORs,
35 (10) -N(RaRrb),




(13) -CO6 alkyl-C(=0)-Rk, (14) -CO-6 alkyl-C(=O N(Ra)-CO. 6 al kyl -Rk, (15)
-CO- 6 al kyl-N(Ra) C(=0)-C0_6 al kyl -Rk, 20 (16) -CO0_6 al kyl 1h(sgan €oeeO) - O CO- 6
al kyl -Rk, or (17) -CO 6 alkyl-N(Ra)C(=O C(=0)Rk; R2 is -Cl-6 al kyl which
s optlonal st substituted with one or nore substituentslée. ., optionally
from 1WOPENGr 1 to 5 or 1to 4, or 1to 3, or 1 §CTE E{B‘gﬁtuents; or is
25 optional |y nono-substituted) each of which is independently (1)

hal ogen, (2). -OH, (3) -CN, (4) -0-C1_6 alkyl, 30 (5 -O0d _6 haloal kyl,
(6) -c(=0)Ra, (7) -C02Ra, (8) -SRa, (9) -S(=ORa, 35 (10) -N(RaRb), -4 18
April 2006 WO 03/035077 PCT/ GB02/ 04753 (11) -C(=0O N(RaRb), (12)

-N(Ra) - C( =0 - (E 6 % %&(ﬁl@?gb) (13) S2Ra (14) -N(Ra) SO2Rb, 5 (15)

- S2N( RaRb) , ﬂ6 ‘I(RJE’BF -C3-8 cycl oai kyl, (18) aryl,
wherein the arfli® |§\T (ﬁ@ﬂ%d@iﬂs&’ bd wWith one or nore substituents
(eg, optiongid)y fgoyRal to 5 or i to 4, or 1 to 3, or 1 or 10 2

substituents t | 'y nmono-substituted) each of which is
- i ndependent | y(ﬁ‘gl omg)g(%%%ﬁ al kyl, -Cl-6 haloalkyl, -0-Cl-6 alKkyl,

-0 A -% hal oal(iyl, -SOROBARPKY | - N( RaRb) or -Ci-6 al kyI substituted with a
5- or 6- nenber, Fé)j S%(ﬂﬁf‘bﬁfb)h@t er ocycl Ic ring
(17) -C3.g cycloalkyl,
(18) aryl, wherein the aryl is optionally substituted with one or more
‘ substituents (e.g., optionally from 1 to 5,or1to4,0or1 to3,0r 1 or
10 . 2 substituents; or is optionally mono-substituted) each of which is
independently halogen, -Cj.g alkyl, -Cj-¢ haloalkyl, -O-Cj-6
alkyl, -O-C1-6 haloalkyl, -Cg-¢ alkyl-N(RaRb), or -C1.¢ alkyl
substifuted with a 5- or 6-membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected from N,
15 _ O and §;

' 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

| 725 : 6,orlto35, orlto 4, or 1to 3, or 1 or 2 substituents; or is
' | | optionally mono-substituted) each of which is independently -C1-6

alkyl, -O-C1.¢ alkyl, oxo, phényl, or n_aphthyl;

R3is -Hor -C1-¢ alkyl;
30 :
Réis
@ B
(2)  €1-6 alkyl which is optionally substituted with one or more _
' substituents (e.g., optionally from I to6,or 1to 5, 0or 1 to 4, or 1t0 3,
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containing from1l to 4 heteroatons i ndependently selected fromN, 15

- GandS; wherein the saturated heterocyclic ring is optional iy agHpsgad ut ed
“with from1l to 3 substituents each of which is independently -Cl-6 alkyl,
~0X0, o, @@63 (ﬁr 6- menbered heteroaromatic ring containin from1l to 4
het er oat Ot I'Hdependent |y selected from N, 0 and S; PSHEHNMY) a 5- to
8- menber ed nonocyclic heterocycle which is saturated or unsaturated and
contains from1l to 4 heteroatons independently selected fromN, 0 and S;
wherein the heterocycle is optionally substituted with one or nore
substituents (e.g., optionally from1l to 25 6, or 1 to 5, or 1to 4, or 1

to 3, or 1 or 2 subsiiuentSiudls b ofRLRAPRbLY TRARKSLASH bt uhie) each of

whi ch - d d ?ﬁ[ 5138% ﬁs ; _@onﬁ&!ﬁ} xg,a_ ReRYH " or

i % Tndependen o e bl e

optional |y substi t uiN@p, WNHERO) eCOO)RBY-€ORBPSRA}-SEANRA(-SOgRE, 0ppt | onal | y

froml to 6, or 1 tQypa to 4, or Ito 3, -5 18 April 2006 WO
DYBELTaRE)

03/ 035Q77 PCT/ GB021 1l or 2 substituents; or is optionally
‘nono- subst it ut &) eatds Al whick is optignaliygubssitneshwity oter e, - OH, O Cl-6

alSl(( >:l|0) Ra,O C éog Rg?l g@“’ﬁ?&a@%ﬁ%ﬁgﬁ@)l&@g&ﬁ% 0%% B‘?Is“’o%fe? E)nal Iy
substituted with on¥ It Ziybiitueatspanis ppfidnaldy pengysubsipieibgh piwhittom 1 to 6,
or 1to5, or 1to Mjndgpenﬂentbr halog@mr—(_)H, arOZ1s4ddkyl) andevttichisor is optionally
ARyl - and i ch i Sugiied Hth b2\l RIS RS R bion 1CudBRasalE of et oh 1
i ndepéfldent I'y: 10 (i) c:@s cyBrioaciepiyl (i) aryl, :
@) aml,
(i)  afused bicyclic carbocycle consisting of a benzene ring
fused to a Cs5.7 cycloalkyl,
(iv)  a5- or 6-membered saturated heterocyclic ring
15 _ containing from 1 to 4 heteroatoms independently
| selected from N, O and S,
(v) a 5- or 6-membered heteroaromatic ring containing
from 1 to 4 heterdatoms independently selected from N,
‘ Qand 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)  Cp.5 alkynyl optionally substituted with aryl,
25 &) C3.g cycloalkyl optionally substituted with aryl,
©) arl, - | !
N a fused bicyclic carbocycle consisting of a benzene ring fused to a
Cs.7 cycloalkyl, '
(8)  a5-or 6-membered saturated heterocyclic ring containing from 1 to 4
30 heteroatoms independently selected from N ,Oand S,
(9)  a5-or 6-membered hetercaromatic 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 Jeast
- 35 ' . one of the rings is aromatic;
-6-




(iii) a fused bicyclic carbocycle consisting of a benzene ring fused to a
C5-7 cycloal kyl, (iv) a 5- or 6-nmenbered saturated heteroey@quzommg 15
cont ai ni ng from1 to 4 heteroatoms i ndependently selected from N, and S,

(v) a menber ed heteroaromatic ring containi to 4
_hetercgg gnsq(?]ndependently selected fromN, O and S%Tfé[g’gﬁ}(%f) a 9- or

10-menbered fused bicyclic heterocycle containing from1l to 4 heteroatons

independently selected fromN, 0 and S, wherein at |east one of the rings

is aromatic, (4) C2_5 allcynyl optionally substituted with aryl, 25 (5)

'C3.8 cycloalkyl optional ly substituted with aryl, (6) aryl, (7) a fused

bi cyclic carbogmngdig consisting of a benzene rlng fused to a C5-7
terocyclic ring containing

cycl oal kyl, (8) a 5- or sat rat

f?/om 1 tg 4 30 heter an%r?sa‘""‘tﬁaégﬂH P)‘}ryzé‘F fs‘@t@élof QBer Rechussil s, (9) a

5- or 6-nenbered hetdogatecamil)ic) mnthgfm@:tﬁaﬂmnyaigmf(ﬁngbﬂndnallﬂ het er oat ons

| ndependent |y sel e%&&%ﬂté@%%neoo %bs@tﬁ d-(tsl%) Bpfl aﬂimfr% gﬁﬁ@ered fused
{rom &efo r% e

bi cyclic heterocycle contalnin péndent |y
sel ect®d from N, Ooérln@?’y(’fv\ﬁ%?é?fd 12 Sﬂ@élélteﬂtswl%)ﬁéloaﬁ“}tm@lorl ngs is
aromatic; 6 18 Apnshbsﬁﬁiﬁfﬁi) eM0 o $haB50ndeRETIGRAALEAT S WieKkeaillleach aryl in

(3) (i) orthe aryl. &5)~0 8.0, le in
(3)(iii) or thefus(e: %)OR . ({haﬁ% EI(%(EIS 621];;;tgé%§lés’?uted wi th one
or nore substituentSN(& bnal46 FB%R tDUQsFO BB, to 4, or 1 to 3,
‘or 1 or 2 substltuecn(.:sj)R@r.co@R@pUIggm@l;cogmoo@p@m Lgmt ﬁ@ch of which

5 oofEperien L g alond Ay, misdally o 0o
‘ : N(R2)CO2RD, -C1-6 alkyl-N(Ra)CO2Rb, aryl, -C1.¢ alkyl-aryi,
-O-aryl, or -C.¢ alkyl-het wherein het 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
15 ring, and is optionally substituted with one or more substituents (e. [

~ optionally from 1to 5, 0or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is
optionally mono-substituted) each of which is independently -C1_¢

alkyl, -C1-6 haloalkyl, -O-Cj.g alkyl, -0-C1-6 haloalkyl, oxo, or
-CO9R2;
20 o each saturated heterocyclic ring in (3)(ii1) or the saturated
| heterocyclicﬁng in (8) is optionally substituted with one or more
~ substituents (e.g., optionally from 1 t0 6, or 1 to 5, or 1to 4,0r1to3,
or 1 or 2 substituents; or is optionally mono- substituted) each of which
_ is independently halogen -C1-6 alkyl -C1-6 hanalkyl -0-C1.6 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, Oand §; 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 optio.ﬂally substituted with one or more
| substituents (e.g., optionally from 1 t0 6, or 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 halogen, -C].¢ alkyl, -C1-6 haloalkyl, -0-C1.6 alkyl,
_ - -0-C1-6 haloalkyl, oxo, aryl, or -C1.6 alkyl-aryl; ~
: .




-CN, -N02, -N(RaRb), -Ci1-6 al kyl-N(RaRb), -C(=O) N(RaRb), -C(=0O) Ra, -CO2Ra,
-Cl -6 al kyl -CO2Ra, -OC2Ra, -SRa, -S(=0) Ra, 10 SQ2Ra, - N(Ra)A58R006
-SOZN(RaRb) -N(Ra) C(=O Rb, N(Ra) CO2Rb, -Cl-6 al kyl-N(Ra) CO2Rb, aryl,

-Cl1- 6 0357ryl -OCaryl, or -CO0-6 alkyl-het wherein het is a 5-

- 6- rrenb dteroaromatic ring containing from 1 td’CZ’GrFé’F’g‘PB%t ons
|ndependently selected fromN, 0 and S, and het is optionally fused with
a, benzene 15 ring, and is optionally substituted with one or nore
substituents (e.g., optionally froml1l to 5 or |I-to 4, or 1to 3, or 1 or
2 substituents; or is optionally nono- substitut ed) each of which is

d d 1- I | -6 al I O C -
o ol Ry ! i P Al ogp R BL ST S HESHTE 158 n (3) (i v)
or the satmrpledikyl vhickiogyiohdlly sibstgiddwiliBoneios mop subfidhdnis (s gbst ituted with
One or %ﬁgn&lﬁ%& tllf(?@,zcﬁ 1(t§5 % ’1 thtdrqqgl'Z'l é’r lfJIanhbStIEq%Pé or to 5 or 1to

or no substi t ut ed)
each of V\ﬁ?tkf’l‘?auﬁ @Olilonﬂ’@ﬁtétﬁ'@ llpfﬁml‘ab‘éﬁ’ el?@fje Yatkpalkyl €210%6; hal oal kyl ,
-0-Cl -6 alkyl, 25 Od-6 haloal kyl, oxo, aryl, or a 5- or 6-nenbered

. heteroaro t .eroat ons i ndependent |
sel ect ed LIR% %Iﬁ &i&gﬁwgkﬂe@%d%{tﬁyg%rghgtap@iri ng in (|3) (vl)o or they

heteroaronatlc ring in (9) or each fused bicyclic heterocycle in (3)(vi)

or the fugpg chb%Xfcﬁé&rhcéPocRﬁé & QerrFﬂhQ cérﬂoc%&igl)f h&?r&gueqp?ﬂdoéalﬁ“ bstituted

with one OI‘ nor e substit or 1 to 5, or
1 to 4, otubstitptgd with ogp ormeye sybsk l':‘%%‘ﬁ (etgjémﬁgnaﬂarfr%l b Pohig 6.9t 1

mono- $ubstois, ot Beb)4, AL b Dfor Woi Z kubstitgerit) dﬁﬂ%@ﬂ@f&lltmoh@klﬂﬁﬁﬂﬁted) l@ﬂ.:hG aICIkyI6
0Xxo, ary or -

-Cl-6- haI IkyI, -0-Cl -6 hal oal

“al kyl -ary?" lg@“‘/“d%e%kp 2006 VO 03/ 035077 PCY/ GB02/ 04753 or
-alternatlvely(FRB arhélOE@ILtogether with the Nto which both are attached form
a C3-7 azacy gbpal kglg, whi ch is optionally substituted with one or nore
substituents ptionally from1l to 6, or 1 to5 or i to4, or 1to

0
-3, or 1 or 25( stlgf]T nts; or is
' 15 4 -Ci6 alkyl which is optionally substituted with one or more

substituents (e.g., optionally from 1 to 6, 0or 1 to 5, 0r  t0 4, or
1103, or 1 or 2 substituents; or is optionally mono-substituted)
each of which is independently halogen, -OH, -CN, -O-C1.¢
alkyl, -O-C1.6 haloalkyl, -C(=0)Ra, -CO2R®, -SR, -S(=0)Ra,
20 ' -N(R2Rb), -C(=0)-(CH2)0-2N(R&Rb),
N(R8)-C(=0)-(CH2)0-2N(RbR®), -S02R?2, -N(R#)SO2RD,
-SO2N(R2Rb), or -N(R2)-C(Rb)=0,
(3)  -O-Cig alkyl, which is optionally substituted with one or more
' substituents (e.g., optionally from 1 to 6, or 1to 5,0r 1 to 4, or
25 . 1103, 0r1or2 substituents; or is optionally mono-substituted)
each of which is independently halogen, -OH, -CN, -0-C1.¢
alkyl, -0-C-6 haloalkyl, -C(=O)Ra, -CO2R, -SRa, -S(=0)R,
-N(R&RD), -C(=0)-(CH2)0-2N(RARY),
N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2R2, -N(R2)SO2RD,

. 30 -SO2N(R@RD), or -N(R2)-CRb)=0,
B (6) -NOg,
(7Y  oxo,
(8) -C(=0)Ra,
9 -COgRa,




optional Iy nmono-substituted) each of which is independently -Cl1.6 al kyl or
oxo;. 5 each Ra, Rb, Re, and Rd is independently -H or -Cl48 Ahikybos Rk is
carbocycl e or heterocycle, wherein the carbocycle or heterocycle is

optlon‘%llz{]f substituted with one or nore substituents 5 g optionally
from P8P 1 to 6, or 1 10 to 5, or 1 to 4, ofCT/GRZAISHr 1 or 2

substituents; or is optionally nono-substituted) each of which is _
independent.ly (1) halogen, (2) -OH (3) -CN, 15 (4) -C1-6 alkyl, which is
optional |y substituted with one or nore substituents (e.g., optionally
fromlto 6, or l'to 5 or 1 to4, or 1to 3, or 1 or 2 substituents; or
is optionally gkgstl tuted) each of which is independently hal ogen,
-OH, -CN, -O -0 Cl-6 hal oal kyl, -C(=O Ra, -CQ2Ra, - SRa,

-S(=O Ra, 20 (lN(RaSI]@P,)RaC( =0) - (CH2) 0- 2N( RaRb) ,

N(Ra) - C( =0 - (8»[@0 ﬁh{( Cbi?c - SO2Ra, -N(Ra) SO2Rb, -SO2N(RaRb), or

- N( Ra) - C( Rb) X al kyl,. which is optionally substituted wth one
or nore subst@@uen@%‘ )EI R)soptlonally fromlto 6, or 1to5, or 1to 4,
or 2551 to 3,(14r 1C€ﬂ0)23ls@ﬁkylflﬁ@éhb}s or is optionally nono-substituted)

ot oal Kyl o G ﬁ R CRRRIRY ) St R N(RaRe), O EE
-C(=0) - (CHZ)O (Ra%? * N(Ra)-C(=0 - (CH2)0-2N( RbRc), -SM2Ra, -N(Ra) SO2Rb,
30 - SO2N( RaRb)(17or —SG)&N{RPRQX Rb)=0 (6) -NOX2, (7) oxo, (8) -C(=ORa, (9
-CQ2Ra, -8 18 ﬁBr il N@%ﬂé{p 03/ 035077 PCT/ GB02/ 04753 (10) - SRa,
10 (19) -Rm,
(20) -Ci-g alkyl-Rm, wherein the alkyl is optionally substituted with
one or more substituents (e.g., optionally from 1 to 6, or 1 to 3,
or1to4,or1to3,or1 or2 substituents; or is optionally mono-
substituted) each of which is independently halogen, -OH, -CN,
15 -C1-6 haloalkyl, -O-Cj-¢ alkyl, -O-Cj-6 haloalkyl, -C(=0)R2,
-CO2R2, -SR2, -5(=0)Ra, -N(RaRb), NR2)CO2RD, -SO7Ra,
N(R#SO2Rb, -SO2N(R2Rb), or -N(R2)-C(Rb)=0,
1) -Co-6 alkyl-N(R@)-Cg.6 alkyl-R1,
(22) -Cp-g alkyl-0-Co.g alkyl-Rm,
20 (23) -Cp-6 alkyl-S-Co-6 alkyl-R1,
' 24) -Cp-6 alkyl-C(=0)-Cg-g alkyl-Rm,
(25) -C(=0)-0-Co.6 alkyl-R1, |
(26) -C(=O)N(R)}-Cg-6 alkyl-Rim,
27 -NR)C(=0)-Rm,
25 (28) -N(Ra)C(—O)—C1 6 alkyl-Rim, wherein the alkyl is optlonally
o - substituted with one or more substituents (e.g.,
optionally from 1 to 6,or 1 to 5, or 1 to4,or 1 t0 3, or 1
or 2 substituents; or is optionally mono-substituted)
. - each of which is independently halogen, -OH, -CN,
30 ' - -C1-6 haloalkyl, -O-Cy-6 alkyl, -0-C} .6 haloalkyl,
-C(=O)R2, -CO7R3, -SR4, -S(=0O)R4, -N(R2Rb),
-N(R2)CO2RP, -SO2R2, -NR2)SO2RY, -SONR2RD),
- or -N(R&)-CRD)=0,
(29) -NR)-C(=0)-N(RDP)-C-6 alkyl-Rm,

-9.




(11) -S(=O Ra, (12) -N(RaRb), (13) -C(=O N(RaRb), 5 (14) -C(=0-C1-6
al kyl -N(RaRb), (15) -N(Ra)C(=O Rb, (16) -SO02Ra (17) -SO2N 06 (18)
-N(Ra) SO2Rb, 10 (19) -Rm (20) -Cl1-6 al kyl-Rm wherein the alkyl

option tituted with one or nore substituents tlonallyfrom
TP o by > B, o

to5 or 1to4 or 1to 3, or 1 or or is

optional |l y nono- substituted) each of which is i ndependent |y haI ogen, - OH,
-CN, 15 -C1-6 haloal kyl, -OCl1-6 al kyl, -O Cl-6 hal oal kyl, -C(=0 Ra,

-SRa, -S(=0)Ra, -N(RaRb), -N(Ra)CRRb, -SO2Ra, N Ra)SC2Rb,

- SC2N(RaRb), or -N(Ra)-C(Rb)=0, (21) -C0-6 a: Ey: N( Ra) - oolﬁ'?n%{ (Rr2n4) (22)
-CO 6 al kyl - 6 2 6 S CO6 a

"6 al k§| &@3 o@l(@sﬁ@} jS ﬁ‘%‘s}‘gp Eci>) 5 0. 6 al Kyl - fm (26)
-C(=0) N( Ra) - 00(36) al N{/Ra)%O)M')}SM%@UqG}mRm 25 (28) -N(Ra)C(=0)-Cl-6

al kyl - Rm wher
subst | tuent S (g
' agst' F‘ﬁ:lsﬁ al(l)ﬁy Q2801 onal |y nono-substituted) each of

3

[S%b ionally substituted with one or nore
E€ gll\ﬁ Qﬂr)bmlto 6, or 1to 5 or 1to4, or i to

© whi ch 5s |ndqum}jenct:)o)r@(l_@ggm; -OH, -CN, 30 -Cl1-6 haloal kyl, -OCl1-6

al kyl ,

-O-Cl-6 haloalkyl, -((=ORa, -CO2Ra, -SRa, -S(=0)Ra, -N(RaRb),

~N( Ra) CO2Rb, -SO2Ra, - N( Ra) SG2Rb, - SG2N(RaRb), or =N(Ra)- Q(Rb)=0Q, (29)

- N Ra) - C(adjociiiRn e

10

15

20

25

. 30

] a;ﬂg,kty |Cg|:mqnocyogc, saturated or unsaturate ring, (ii) a C7
to C12 bicyclic ring system, or (iii) a C1 ] to Cjg 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
saturated or unsaturated;

heterocycle in RK is (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
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,

each R is independently C3-8 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 heterecycle

'_ 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 bptionaliy 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
~ one or more substituents (e.g., optionally from 1t0 5, or 1 to 4, or 1 to 3, 0r 1
or 2 substityents; or is optionally mono-substituted) each of which is
independently halogen, -C1-6 alkyl optionally substitated with -0-C1.4 alkyl,
-C1-6 haloalkyl, -O-Cj.¢ alkyl, -0-01_6 haloalkyl, -NRaRD), aryl, or -01-6

“alkyl-aryl; and

-10 -




----- ~e- ---- 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 (30)
-N(Ra) A=0-00C06 alkyl-Rm (31) -N(Ra)-C(=0) -N(Rb)-S2-Exprieddosy! - Rm
(32) -C(=0-C(=0 -N(RaRb), (33) -C(=0-Cl1_6 al kyl -S2Ra, or (34)
- C(=Owédsahd?m carbocycle in Rk is (i) a C to Cg npnogysl-&s saturated or
unsaturated ring;, (ii) a C7 to Cl2 bicyclic ring system or flll) a c |
to Cl6 tricyclic ring system wherein each ring in (ii) or (iii)"
i ndependent of or fused to the other 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, (ii) a 7- to 12-nenbered

bi cyclic ring syst@@imboié bbidyRiid hekdokl: IRABELAGIG bAYENLC  1ing system

wherein each rin ||| 1S I ndependen
15 ring or ri ﬁ”d?g%‘h’@ "é’gb%{‘erﬁf 16 8 gﬁ?‘iﬁ‘ﬁa@@d OB'i‘mlﬁ‘h)ég‘f’ﬁ’r]a‘PédOf t®e nonocyclic
" ring, bicycli & orrlitng, syktodpr oor 2 subgtitodnits; of isRgtiensll EOnoeubsEtutsl)f rom 1 to 6
het er-oat ons sed&@temldhﬁpﬂmeﬂ&ndéﬁtlﬁﬁﬂoén&f@l §alk§, anCe nAbalkr ke gt ons; and
wher ei n any orig or ?) hai g n|tr E d sul fur heieroatom; is
“optional Iy beX6%k d?sddh balarsy, Byl {HeO- At rogenttet er oat ons i s
optional | y qudi@r- ﬁilaﬁe&lkylzﬁﬂ@éclorﬁemansneraddmpemdi&mdr@(:yﬁﬁc gngcycl oal kyl; aryl;
a 5 to 8-ne C|IC htero rat :
“unsat ur at ed 2%0 af:i\%ﬁ ari%ns Prdiier O(fns4m 8‘%8&8‘?1%‘:&4%5 bF ﬁ%l’y sel ected
from N, 0 andor3-¢x tan@nberest he@romcorbaicathgvoutpiniizdrdret ¢o 6 bstedoetomahi ch i s

saturated or Magiﬁhgér@ygge@mnggm dhasuaml to 4 heteroatons independently
25 selected fromN, 0 and S; wherein any one or nore of the ni trogen and
sul fur heteroatons in the heterocycle or bicyclic heterocycle is

opt i onal tachaxs thdzmademly aamycgeoagmabio zemy, € 0pf; t he nitrogen heteroatons is
optionally quatem zed; and wherein the cycloalkyl or the aryl defined in Rm
is optionall y subst i tuted with one or nore substituents (e.g., optionally
from1 tF sphagpacputially acceptable st Beregf 1 30 or 2 substituents:; or is
optionally mono-substituted) each of which is independently hal ogen, -Cl1-6
al kyl optionally sglgs |, -0-Cl-6
Akl Poidl 6 hal oa Eife%éﬂt‘?rgremlc;nrba’nQfsg]rﬁlllcl@doel‘ﬁ:)f*!arcniacgglca?ﬁ&ﬁﬁ%ﬁho@f ond

- contaifiing a compound of the present invention and methods of preparing such

pharmaceutical compositions. The present invention further may include methods of

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.
Accordingly, in a first aspect of the present inveniion, there is '

provided a compound of Formula (1)

wherein

Rlis
- @ -H, : .
2) -C1-6 alkyl, which is optionally substituted with one or more
substituents each of which is iridep'endently halogen, -OH, -CN,
-0-Cq-¢ atkyl, -0O-Ci-6 haloalkyl, -C(=O)R3, -CO2Ra2, -SR2,

11




10 18 April 2006 WO .03/035077 PCT/ GB02/ 04753 the nonocyclic or bicyclic
heterocycle defined in Rmis optionally substituted w th 1@reprir2000r e
substituents (e.g., optionally froml to 6, or 1 to 5, or 1to 4, or | to
3, or | or 2 substituents; or is optionally nono-substituted) each of
whi ch is independently hal ogen, -Cl-6 alkyl, -Cl-6 hal oal kyl, -OCl-6

-~ alkyl, -OCl-6 haloalkyl, oxo, aryl, -Cl1-6 alkyl-aryl, -C(=O-aryl,
- -C02-aryl, (Q02-Cl-6 alkyl-aryl, a 5- or 6-menbered saturated heterocyclic

ring containing fromi to 4 heteroatons independently selected fromN, 0
and S, or a 5 or_s@=OREa ngmei(gL@?Wgw mmb ‘N?R@)'@G—@E(fd om1lto 4
het eroat ons i ndepe &%) sel ected from N 19 a , each nis

i ndependently an @ft@@&& &ﬁ}il" %Razeweia)ﬁ%r 2502}3 & Ehar maceutical |y
acceptabl e salt thereof. The pr esemyg? nvention can al so incl ude

pharmaceuti cal conpositions taﬂllr nra conpound of the present invention
-and net hods of preparing such ph mN:eutl cal conpositions. The present

invention further metfhodst ds of
del ayi ng the onset % }A(?égﬂﬂﬁ’et hods 0 pré’{/ @ﬂg%@g%)%% ds of
preventing infRcti-®K by HV, and nethods of treating infection by W

~Accor di ngly, (42 a dgrshik sgle%eﬁ{n t he present | nventi on, there is provided
a conmpound of Fornula (| " "NNR4 O (lI); wherein Rl

is (1) (2) -Cl-6 @ ky|the leé%"ﬂt@nﬁibﬁubﬁgpw%@b@?ﬁ%ﬁ?*@d“\?ﬁ“ M8ne or nore

substituents each of wadhofivehicinid gplepeielettlyhdiedeog®i], CHO-CCY, -0-Cl-6

~alkyl, -0-Cl1-6 hal oal kyahkyl g(CPQ; Bﬁoaﬂc@%ﬁ%aRbﬁﬁQ(Ra)Céﬂkﬂs April. 2006
-NRA)C(=0)-Cp.¢ alkyl-N(RbRC), or -N(R2)- C')_6 alkyl -OH
with the praviso that the -OH is not attached to the carbon’
alpha to N(R2); and
(ii)  the alkyl is optionally mono-substituted with -RS, -C1-6
alkyl-RS, -N(R2)-C(=0)-Cp-6 éIkyl—RS, -N(Ra)-Cg-g alkyl-Rs,
-0-Cp-6 alkyl-RS, or -N(R2)-C(=0)-Co-6 alkyl-RS; wherein RS
is _ _ '
(@) aryl which is optionally substituted with one or
more substituents each of which 1s independently halogen,
-OH, -C1.4 alkyl, ~C1-6 alkyl-OR2, -C1.4 haloalkyl, -O-C1_6
alkyl, ~O-C].g haloalkyl, methylenedioxy attached to two.
- adjacent carbon atorss, or aryl;
| ()  ad-to 8- membered saturated heterocyclir: ring .
- contaiming from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the saturated heterocychc rm gis

optionally substituted with one or more substituents each of
‘which is mdependently halooen -Cy-6 alkyl, -Cy -6 alkyl-ORa,

- C1-6 haloalkyl -0-Cj -6 alkyl, -O0-C1- ﬁhaloalkyl —C(:O)Ra .
- .CO2R3, -C(=0)- -C0-6 alkyl-N(RaRb), -SszRa 0X0, aryl, or.
C1-6 alkyl-aryl; or -
{c)  a5-to7-membered heteroaromatic ﬂng
containing from 1 to 4 heteroatoms iﬂdép_ende_ntly selected
“from N, O and S; wherein the heteroaromatic 1ing is optionally -~ g

- Ila-




-S(=O Ra, -N(RaRb), -C(=0)-00.6 al kyl-N(RaRb), N(Ra)-C(=0)-CO 6
- al kyl -N(RbRc), -SO2Ra, -N(Ra)SCO2Rb, -S02N(RaRb), NRb NNiR&priRa006

-N(Ra) C(=O Rb, R ,or N(Ra)C(=0 C(O)N(RaRb), (3) -Rk, (4) CT6 alkyl -RI t,
wherein: (i) the alkyl is optionally substituted with one or nore
- substituents each of which is independently hal ogen, -OH -CN, -OCl-6

al kyl, -O Cl-6 hal oal kyl, -N(RaRb), -N(Ra)C2Rb, -N(Ra)C(=0-CO 6
~alkyl -N(RbRc), or -N(Ra)-C2-6 alkyl-OH with the proviso that the -CHis
not attached to the carbon alpha to N(Ra); and (||) t he aI kyl is
optlonally nono- substit 16 Kyl - Ra) C( =0 -CO 6
“al kyl -Rs, - N(Ra)-CO 6 #’E’&ﬂ fgmhogéf’ﬂlg %’ eadl} df‘)\'?g 20 -CO 6
al kyl - Rs wherein Rs ‘§ Flij’lhal\%ﬁ“ef‘phé%l r%hélalkyl QB {ﬁut ed with one
‘or nore substituents elmhdaﬂqzl @tmphall@l I~®ctejp§ﬂﬂ6élfq}lyoﬁaaéxf%ﬁ -Cl-6
‘al kyl, -Cl1-6 %kyl-&ﬁg (%0%1 albgyl -0-C1 al kyl a - 6 haI oal kyi , .
nmet hyI enedi oxy ‘attac 211k¥ t jac’ent carbon atons, or aryl; (b) a 4- to
8- nenbered s& urat%6h’€§f1e$(@éxy-€b+fcalkﬂﬂ§( containing from1 to 4 heteroatons
[ ndependent Iy (Bel edd-ey ¢ xRk, 0 and S wherein the saturated heterocyclic

. ring is optignall ubs d with or nore substituents each of
“which is indeg@nde ? @?ilrigirﬁl- 6 Ay IR aI kyl, -Cl-6 al kyl-ORa, -Cl-6

hal oal kyi , - O21- 6—Q&Cksﬂa,lkyl48(@nl2$ hal oal kyl, -C(=O)Ra, CO2Ra, -C(=0)-CO 6

al kyl - N(RaRb) (10) SRTes k, or -ClGaIkyI-ar-yI, or (¢c) ab-to :

7- menber ed hehg1 oaromatlc r n contaiRgci ng from1l to 4 heteroatons
i ndependent | yUsd| et0eitlk I KC16 28RS, wherein the heteroaromatic ring is

optionally = (12) -Cos alkyl—N(Ra)acl 6 alkyl-ORk,
: - (13)  -Cop- alkyl-C(=O)-RK, ,
(14) -Cp-6 alkyl-C(=O)N(R2)-Cg-g alkyl RK,
(15)  -Cp-6 alkyl-N(R2)C(=0)-Cp-g alkyl-RK,
- (16)  -Co-g atkyl-N(RA)C(=0)-0-Co.¢ alkyl-RK, or
(17 -Co-6 alkyl- NRA)C(EO)CE=O)RK;

R2i5-Ci.6 alkyl Whicl_l is optionally substituted with one or more substituents each

of which is independently

‘(1) halogen,
(2) . -OH,
3 -CN,

@ -0Crgalky,
- ®  -0-Cj.ghaloalkyl,

(6)  -C(=O)Re,
(7) = -COgRa,
(8 -SRa,

9) . -S(=0)Ra,
(10) -N@aRb),
- (11)  -C(=O)N(RRD), - :
- (12) -NR)-C(=0)-C1-6 alkyl-NRDRC),.
- (13) -SOoRa,
(14 ;N(Ra)so'gRb
(15) --SOzN(RaRb)

-11b-




. 11a 18 April 2006 substituted with one or nore substituents each of which
i s i.ndependently hal ogen, -Cl-6 al kyl, -Cl_6 al kyl-ORa, -Gk &prltmbeal kyl ,
-0Cd-6 alkyl, -0-Cl-6 hal oal kyl, oxo, or aryl; (5) -C0-6 alkyl-O CO6
al kyl -Rk, (6) -C0-6 alkyl-S(On-C0-6 alkyl-Rk, (7) -0-Cd-6 alkyl-0ORk, (8)
-OC-6 alkyl-OCt-6 alkyl-Rk, (9) -0-Cl-6 alkyl-S(OnRk, (10) -CO 6
al kyl -N(Ra) - Rk, (11) -C0=6 al kyl-N(Ra)-Cl-6 al kyl -Rk, (12) CO-6
- alkyl-N(Ra)-Cl1-6 al kyl -ORk, (13) -C0.6 alkyl-C(=0)-Rk> (14) -CO 6
al kYl - C( =0) N((Ra)) - R¢rBy-al(RYI=CRk, (15) -Co-6 al kyl -N(Ra) C(=0)-(C0-6 alkyl- Rk,

(16) -C0-6 al()g I\&g@)ﬁgém@(lc}m 6 alkyl-Rk, or (17) -CO6
al kyl - N(Ra) C(=0) ( Rzyls -Cl-6 alkyl which is optionally substituted

with one or rb¥e %&ﬂhfﬁ]%ﬁleslﬂémtlomﬂwséﬁﬂ@dswiﬂhmm%t ly (1) hal ogen,
(2) -OH  (3) -CN, (shpstitben€s eath of ddyith is(Sdepernefily-aldpah G@hl@dﬂgyl (6) -C(=O Ra,

{5 o % o e i o a1 O )
- -Cp-6 alkyl-N(R2Rb), or -Cj_g alkyl substituted w1th aS-or6-
' membered saturated heterocyclic ring centaining 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 which s 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) '~ 25- 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 each of which is
- independently -C1.6 alkyl, -O-C]-¢ alkyl, oxo, phenyl, or naphthyl;
with the proviso that none of the following substituents is attached to the
| carbon atom in the ~C1'.6‘ alkyl group that is attached to the ring
- nitrogen: halogen, -OH, -0-C1.¢ alkyl, -O-C1.¢ haloalkyl, -SR4,
-S(=0)R?, or -N(R2)-C(RD)=0;

R3is-Hor-Cy_6 alkyl;

Réis
RO - |
{2y Cj.e alkyl whichis optlonally substltuted with one of more
" substituents each of which i independently halogen, -OH, 0-C1.6
alkyl, -O-Cji.¢ haloalkyl -NO3, -N(RaRb), —C(-O)Ra, -COgRa, -SRa,.
-S(=0)Ra, -SO2R?, or -N(RCORD, |
| (3)  Ci-6 alkyl'which is-optionally substltuted with one or more
substituents each of which is independently halogen, -OH, or O-C.4 -
alkyl, and which is substituted with 1 or 2 substltuents cach of Wthh is
mdependcntiy

C-1le-




(15) -S2N(RaRb); 1lb 18 April 2006 (16) -N(Ra)-C(Rb)=0 (17) -C3_8
cycloal kyl,. (18) aryl, wherein the aryl is. optionally subsgh%gq eghgM t h one
or nore substituents each of which is independently hal ogen, -Cl_6 al kyl,
-Cl-6 hal oal kyl, -0-CI-6 alkyl, -OCl-6 hal oal kyl, -C0-6 al kyl-N(RaRb), or
-Cl-6 al kyl substituted with a 5- or 6- nmenbered saturated heterocyclic
ring containing froml to 4 heteroatons independently selected fromN, O
and S; wherein the saturated heterocyclic ring is optionally substituted
with from1 to 3 substi@uents. gachayl,which is independently -Cl-6 al kyl,
oxo0, or a 5- or 6-nenbered heteroaromatic ring containing from1l to 4

het er oat ons independent(Pg/ s@cted fromN, 0 and S; or (19) a 5- to

8- nenbered nonocycl i c Héer adyed bicyicadartiosydatansatedofarbenreaating at ed and
contains from1l to 4 heter og,;sggr&d'@?_gg%lgﬁ ly selected fromN, 0 and S
wherein the heterocycle is optionalTy “substituted with one or nore
‘substituents each of wHigh @S- of Graspopgd sttpteddetepcyelieging - O C1-6 al kyl ,
~oxo, phenyl, or naphthyl; wecbhtaihia@ fihPY tcPhdtéiBitomoRBeptndédug f ol | owi ng
substituents is attached to tlh %ﬂﬁargfg) at%min the -Cl1-6 al kyl group that
is attached to the ring mﬁaﬁ oLy S S on -0-ci-6 alkyl, -OC-6
hal oal kyl, =SRa, _S (<@ Raga Seor 6-NeRhpreChRbjoaOmaRBring certhining - C1- 6 al kyl ;

Re s (1) H o (2) CL-6 alkyl ool £l 4 i%iaRkbRDRbiensBS bhLulefotiy,h one or

i e Py I

more substituents each of which is indepen ogen, -OH’ OCl-6
al kyl, -0-Cl-6 haloal kyl, -RQ@45R{RaRb), -C(=0)Ra, -C02Ra, -SRa, S(=0)Ra,
- SC2Ra, or-N(Ra) CO2Rb, ({3) &9- br H-kybabd filded bicyiit hewatydgje substituted wth
o O ey ubstl fvents caglhe el epdugpRT bl cven, O o
" which is : selected from N, O and S, wherein at least one of the
' S _ rings is aromatic, ' '
{4)  Cp-5 alkynyl optionally substituted with aryl, -
(5)  C3.g cycloalkyl optionally substituted with aryl,
©) aryl,
(7)  afused bicyclic carbocycle consisting of a benzene ring fused to a
C5-7 cycloalkyl, ‘ '
(8)  a5-or 6-membered saturated haferocyclic ring containing from 1 to 4
heteroatoms independently selected from N, O and S,
(9)  a5- or 6-membered heteroaromatic ring containing from 1to 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 feast
one of the rings is aromatic; | ;
wherein | ‘ . R _
o each aryl in (3)(i1) or the aryl in @), (5) or (6) or each fused
ca’rbobj;cle in (3)(it) or the fused carbocycle in (7) is oOptionally
subsiituted with one or miore substituents each of which is
independently halogen, -OH, -Cj.¢ alkyl, -C] .6 alkyl-OR3, -C1.6
' haloalkyl, -O-C1-6 alkyl, -O-C1-6 haloalkyl, -CN, -NO2, -N(R2Rb), .
-C]-6 alkyl-N(RaRb), -C(=0)NR2Rb), -C(=0)R3, -CO2R4a, -C}.¢4
alkyl-CO2R®, -OCO2R2, -SR4, -$(=0)R%, -SOgRA, -N(R8)SO2RD,
| -SOZN(R2Rb), NROC(=0)Rb; -NR#)CORY, -Cj-6.
alkyl-NR)CO9RD, aryl, ~C1.6 alkyl-aryl, -O-aryl, or -Cp.6 alkyl-het

-11d -




i ndependently: lic 18 April 2006 (i) C3-8 cycloal kyl, (ii) aryl, (iii) a
fused bicyclic carbocycle consisting of a benzene ring fugg@rﬂ[ o0Gs Cob-7
cycloal kyl, (iv) a 5- or 6-nenbered saturated heterocyclic ring containing
froml to 4 heteroatons independently selected fromN, 0 and S, (v) a 5-
or 6-nmenbered heteroaromatic ring containing from1l to 4 heteroatons

i ndependently selected fromN, 0 and S or (vi) a 9- or 10-nenbered fused

bi cyclic het erocycl ont a|§1|0é ﬁ“egf efe emammatt? ﬁ%&{gmmg Hlendent |y

sel ected from N, (5" (I:f' S I's aronatic,
(4) C2_5 al kynyl dpe #dlﬁ&tdagﬂmwbbpmdaﬂé&e%ﬁ@ﬂ framyN, Oalqu'i agdhg izycl oal kyl
optional ly substi o ﬁcﬁﬁll%"’f&s&i@ftﬁ/!a benzEf i Xrlldlsé) ﬁon@ll)ff %ﬁﬁut@ﬂ%ﬁﬁ' ic

cazbocycl e consistin oaIkyI (8) a
5- or 6-nembered 33?%5 ?rgamﬁg&gﬁe%gac Iog%h}cgﬁs mg%F (gelnﬁlg% glﬁgy(% 1to 4

~het er oat ons mdepe‘ﬁﬂemﬂlloylkﬂﬂ@@umm}ﬁoﬁi-@ﬂ 6@161@&1@{}/180?((( 9)-CHOR% or 6- rrenbered
el ected from N 0 andiih shbiifh bb@Mogoledind iy CAG AR Mg cpERUEN Y
“heterocycl e cont ahpfeiegydlic gine in (Sp1spptipeally sebstionasd WidasoREem |y sel ected from
N, 0 and S, wher eiibsdtuchte ast of ¥hizhaf :nﬁ&ﬁndenﬂgﬁalbgenam@ﬁlkyi wher ei n each

in o the rocka B LR ClelnBl, BRELEES: of i T one
or nore substit uedtmsergtgodil leferodpmdticiriig cnmdmpgrfdmnl o4 Iesdrogems - OH, - Cl- 6
alkyl; -CL-6 al kyj nd%dentﬁjselgcted from N, O and S; and
o - each heteroaromamc 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 optidnally substituted with one or more
. substituents each of which is independently halogen, -C1-6 alkyl, -
-C1.-6 haloalkyl, -0-C1-g alkyl, -0-C1. haloalkyl, oxo, aryl, or -C].-6

alkyl-aryl;

or alternatively R3 and R4 together with the N to which both are attached form aC3.7

azacycloalkyl which is optionally substituted with one or more substituents each of
- which is independently -Cj_g alkyl or oxo;

each ‘Ra, Rb, R¢, and Rd is independently -H or -C1-¢ alkyl;

 RKis carbocycle or heterocycle wherein thie carbocycle of heterocycle is optionally
. substituted with one or more substituents each of thch is mdependently
€)) halogen
(2 -OH,
@ -CN, |
4 «C 1 6 alkyl, whlch is optlonally substlulted w1th one or more
' “substituents each of which is independently haiogen —OH —CN
<0-C1.6 alkyl, -O-C1.6 haloalkyl, -C(=0)Ra, -CO2Ra, -SRA,
- -S(=0)RA, -N(RARb), -C(=0)-(CH2)0-2NRRD), |
- NR3)-C(=0)-(CH2)0-2N (RDRC), -SO2R?, —N(Ra)SOZRb
-SOPN(RARD), or N(RY)-CRD)=0, '
| 5 -O- C1 6 alkyl, which is optlonally substltutecl with one or more

»Qlle—,




hal oal kyl , _0-C1-6 al kyl, -0-Cl-6 hal oal kyl, -CN, -NO2, -'N(RaRb), -Cl-6

. alkyl -N(RaRb), -C(=O N(RaRb), -C(=O Ra, . -CD2Ra, -Cl-6 18 April 2006

~al kyl -CO2Ra, . - OC02Ra, -SRa, -S(=0)Ra, -S02Ra, -N(Ra)802Rb, -SO2N(RaRb),

- N(Ra) C(=0) Rb, -N(Ra) CO2Rb, -C1-6 al kyl-N(Ra) CO2Rb, aryl,-Cl-6 al kyl -aryl,
-0-aryl, or -C0-6 alkyl-het 11d 18 April 2006 wherein het is a 5- or

6- member ed het er oar omat g £1ng . gc%notfyhgmgmga@%&m fa gz%é}@t@ﬁoéﬁ\?”s

i ndependent|y sel ect ed S0 Ly fused with a

benzene ring, and is op r%héPﬂS‘/ s%‘r%‘t@li‘%?a@t}’lmﬁ 7¢) ori e substituents
each of which is i ndepegdenRiyNTCRYG, -alXP)- QCH@@:QN(R@&D,MI kyl, -O-Cl-6
al kyl', -O-Cl-6 hal oal k ), erocyclic ring
'|n(3)(|v) or the satuﬁ@egég@%@ﬁm ﬁﬁ@?ﬁ)gﬁlonally
substituted with one or-SHBNGRRGYestIN )§Qch of which is independently
~ hal ogen, -Ci- gs)al k;ﬁ@z, -Cl-6 hal oal kyl, -OCl-6 alkyl, -OCl-6 hal oal kyl,
oxo, aryl, or - or  6-nenbered heteroaromatlc ring containing from1l to
4 heteroatoms(7)| nd@@endently selected fromN, 0 and S; and each
heteroaronatlggrln_g;(n.@ﬁ(aB)(v) or the heteroaromatic ring in (9) or each
fused bicycli ﬁg het% )éC| e in (3)(vi) or the fused bicyclic heterocycle in
. (10) is optio ally S stltuted with one or nore substituents each of which
~i's independen{ly h&Rdgen, -Cl-6 al kyl, -Cl1-6 haloal kyl, -O Cl-6 al kyl,
-0 C1-6 hal oa ?{I 452@ aaryl, or -Cl-6 alkyl-aryl; or alternatively R3 and
- R4 toget her W|1t th whi ch both are attached forma C3-7
azacycl oal kyl (Wn cAIRER t| onally substituted with one or nobre substituents

- each of whiclu3)s iaideperdrby, |y -Cl-6 al kyl or oxo; each Ra, Rb, Rc, and Rd

i's. independent{ Ck- B gRb Rk is carbocycle or heterocycle,
wherein the ¢ r%ocyc(?g)of%haetygr ocycl e is optionally substituted wt h one

“.or nore substi(t3)entS(RaEEROMED,Whi ch i's i ndependently (1) hal ogen, (2) -OH,
(3) -CN, (4) (f&)-6-@bhjd ., which is optionally substituted with one or nore
' (17) -SO2N(RaRb), |
(18) -N(Ra)SO2RD,
(19 Rm, S _
C(20) Cis afkyl-Rm, wherein the alkyl is optionally substituted with
one or more substituents each of which is independently
halogen, -OH, -CN, -C1_¢ haloalkyl, -O-C1-¢ alkyl, -O-C1.6
haloalkyl, —C(.—O)Ra -CO2R2, -5R2, -5(=0)Ra, -N(RaRrby,
-N(R2)CO2Rb, -SOzR2, -N(R2)SOgRDb, ~SOQ,N(RaRb) or
-N(R2)-CRb)=0, '
(21 -Co-6 alkyl-N(R3)-Cp-¢ alkyl-Rm,
(22) -Cg- allyl-0-Cg:6 alkyl-Rm,
- (23) Co- 6 alkyl S-Cp-g alkyl-Rm,
- (24) -Co.6 alkyI—C(-‘O)-C{) 6 alkyl- Rm,

(25) fC(—O)O—C()__ﬁ_ alkyl Rm

@26)  -C(=0)N(RY)-Cp.¢ alkyl-Rm,

(27) -NR#CE=O0)-Rm, \ '

(28) -NRC(=0)-C]-6 alkyl-RM, wherein the alkyl is optionally
substituted with one or more substituents each of which
is independently haltogen, _aOH, -CN, ~Cj.6 haloalkyl,
-0-C1-6 allgyl, -0-C1.6 haloalky), -C(‘—-O)Ra -CO2RE,

' -N(Ra)SOQRb —SOzN(RaRb) or ~N(Ra) C(Rb)-O
- llf-




substituent's each of which is independently halogen, -OH, -CN, -OCl-6
al.kyl, -OCl-6 haloal kyl, -C(=0)Ra, -CO2Ra, -SRa, -S(=0O RaApriNeRsRD),
-C(=0) - (CH2) 0- 2N( RaRb) , N(Ra) C(=0) - (CH2) 0- 2N( RbRc) , - SC2Ra, -N(Ra)SOZRb
SZN(RaRb), or -N(Ra)-C(Rb)=0, (5) -0-Cl-6 alkyl, which is optionally
substituted with one or nore -1i e 18 Apr|I 2006 substituents each of
whi ch is independently hal ogen, - - -OCl-6 alkyl, -Od-6

N( RaRb) |
hgl(oaol) kzlchz)o%gﬁ) R%)%P@%( % ﬁ{y&%‘ﬁg 2N((RbRe) - S02Ra, - N(Ra) SO2Rb,
SO2N( RaRb) ,  of? N(%(}ia)@ QBCG(@HQLIN@Z (7) oxo, (8) -C(=ORa, (9)

-C2Ra,  (10) (31$R&N(Ré)1@():0)§f 63 %_y[g)o ﬁ@’% RRaRb),  (13) - (=0 N(RaRb),

‘ ' = aIkI )C(=O Rb, (16) -S2Ra, (17)
'Eég)2N( RaR8 % 8)“ y , ,19) Rm (20) -C1-6 alkyl-Rm wherein the
al kyl is opt|63r3al Iﬁ(s@)a@uetalky@doﬂmmr one. or nore substituents each of
which is i nde de I @ﬁ O—| -CN, -Cl-6 haloalkyl, -OCl-6 alkyl,
O Cl-6 hal oa ‘cf%)— -SRa, -S(=ORa, -N(RaRb), -N(Ra)CO2Rb,

- SO2Ra, -N(Ra)SOZRb - S2N( RaRb) , or -N(Ra)-C(Rb) =0, (21) -CO6
al kyI N( Rapedptletn RKky/(iyadD3 to Cg monocyclic, saturated or unsaturated ting, (i) a Cy
to C12 blcychc ring system, or (iii) a C1 ¢ to Ci¢ tricyclic ring system, wherein each’
ring in (ii} or (iii) is independent of or fused to the other rmg or nngs and each ting is

saturated or unsaturated;

heterocycle in RK is (i) a 4~ to 8-membered, saturated or unsaturated monocyclic ring, '
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic
ring system; wherein each ring in (if) or (iii) is independent of or fused to the other

- 1ing or rings and each ring is saturated or unsaturated; the monoeyclic ring, hicyclic

© ring system, or mcychc ting system contains from 1 to 6 heteroatoms selected from

N,OandS anda balance of carbon atoins; and wherein any one or more of the
nitrogen and sulfur heteroatoms is optionally be ox1d1zed, and any one or more of the
nitrogen heteroatoms is optionally quaternized;

- each RI% 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 sefected from N, O and S; or a 9- to 10-membered bicyelic heterocycle
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 o
| the cycloalkyl or the aryl defined in RINl js optionally substituted with
one or more substituents each of which is independently halogen —C1 6 alkyl
.optlonally substituted with -0-C1. 4 alkyl, -C1-6 haloalkyl -0-Cy- 6 alkyl,
-0-Cy-6 haloalkyl, -N(R2Rb), aryl, or -C1.6 alkyl-aryl; and
the monocyclic or bicyclic heterocycle defined in Rﬂl is optionally
substituted with one or more substituents each of which is mdependent!y
_ halogen, -C1.6 alkyl, -Ci-¢ haloalkyl, -O-Cj.g alkyl, -O-C.g haloalkyl, 00, .
‘_axyl -C 16 alkyl—aryl -C(=O)-aryl, -COz—aryl -C02-C16 alkyl -aryl, a 5- or .

-1lg-




(22) -CO-6 alkyl-OCO6 alkyl Rm (23) -CO6 alkyl-S-CO 6 al kyl-Rm (24)
-00_6 alkyl-C(=0-CO6 alkyl-Rm (25) -C(=0 -0 CO 6 al kyligRpril 02&)
-A(=O N(Ra) - CO- 6 al kyl -Rm  (27) -N(Ra) C(=0) - Rm _(28) - N(Ra) ((=O) - CL- 6

al kyl -Rm wherein the alkyl is optionally substituted with one or nore
-substituents each of which is independently hal ogen, -OH -CN, -Cl-6

hal oal kyl, -0-Cl1-6 al kyl, -O Cl-6 haloal kyl, -C(=0O Ra, -CQ2Ra, - SRa,
-S(=O Ra, -N(RaRb), -N(Ra)CO2Rb, -SO2Ra, -N(Ra)SOZRb - SO2N( RaRb) , or

- N( Ra) - C( Rb) =©mensbbich sék&at%@hhtbro@ﬁ@i@ nn%%@ﬂtm NMeR@onCl 73 hdRapmE0- 6 al kyl - Rm

(30) -N(Ra) 0 (Rb) - SO2- C0- 6

al kyl - (%5163 Eﬂ%ﬂg % Y%Emg (%3'\% 06%’1%‘“‘2%%' al kyl - SS2Ra, or

(34) C( O) Cietsty Romatireniigooy@ingg frorRk t 4 h¢tejoamnE3ndeperdgntionisciyd| i c,
saturated or R AL W Aldedaid ng. (ii) a C7 to Cl2 bicyclic ring system or
(rii) a d to CI6 triéyclic ring system wherein each ring in (ii) or
(iii) is |ndependent of or fused to the other ring or rings and each ring

i s sat usseheds Ddependaitly kA feer AphEbeeycl erin Rk is (i) a 4- to 8-nenbered,
'saturated or unsaturated nmonocyclic ring, (ii) a 7- to 12-nenbered
bicyclic ring system or (iii) an 11 to 16-nenbered tricyclic ring system
wher ei n ecpharmarsgutiaally pecppteple galithyredfs i ndependent of or fused to the other
ring or rings and each ring is saturated or unsaturated; the nonocyclic
ring, bicyclic ring system or tricyclic ring systemcontains from1 to 6
het er oat ons sel ect &&a pecond amect@f disdrseanisvation) theeds Bpvided don at ons; and
wherei n aiyLARA o EoBiigadf the nitrogen and sul fur het er oatonms i s
optionally %e oxi di zed, "and any one or nore of the nitrogen heteroatons is
‘optionally quaternized; each Rmis independentl y C3_g cycloalkyl; aryl; a
5- to 8-nenbered rmnocycl ic heterggycle which is sat ur at ed or unsaturated
- and contains from1 to 4 hetergato OH

T o
wherein
Qis:

) methyl which is optionally sﬁbstituted with 1 or 2 of -0-C14 alky],

" (2)  phenyl which is. optional‘ly substituted with from 1 to 3 substituerits
each of which i is mdependently -F, -Cl, Br, -C1.4 alkyl, -CF3, -O- C1_4
alkyl, —OCF3, methylenedxoxy attached to two ad}acent carbon atoms, -
or phenyl, or

()  a5- or 6-membered saturated heterocyclib ring coﬁtaining from 1t03
- heteroatoms independently selected from N, O arid S; wherein the
- saturated heterocyclic ring is opuonally substituted with 1 or 2
subsutuents each of which is independently -F, -Cl, Br, -C14 alkyl

oxo, phenyl or -C(--O)—phenyl
 Tis:

, | 2 -OH, . ' S
S S 3) ‘methyi or ethyl, optionally substituted with -OH or -O-C14 élkyl,




|ndependently selected fromN, 0 and S; or a 9- to 10-nenbered bicyclic
heterocycle which is saturated or unsaturated and containg Apfipodoto 4

. het er oat ons i ndependently selected fromN, 0 and S; wherein any one or

nore of the nitrogen and sulfur heteroatons in the heterocycle or bicyclic
_heterocycle is optionally oxidized and any one or nore of the nitrogen

het eroatons is optionally quaternized; and wherein the cycloal kyl or the
aryl defined in Rmis optionally substituted with one or nore substituents
each of mhlch(nb |nﬁ&napdeﬂtly hal ogen, -Cl-6 alkyl optionally substituted
with -0-Cl - (I%Ci b haloalkyl, -OCl-6 alkyl, 0-Cl-6 haloal kyl,

N( RaRb) , aryl d\’ kyI aryl ; and t he m)nocycl ic or bicyclic

het er ocycl e déﬂ necNﬁR‘i‘) FR)e- Qb | onally substituted with one or more

substi tuents bs | ndependent |y hal ogen, -Cl-6 al kyl, -Cl-6

hal oal kyl , 1 6 kyI oxo, aryl, -C -6 alkyl-aryl,

-C(=0) - aryl ( 2- 8§¥CK‘&)2(C%)162 @‘5‘7 )aryl as5- or Ilg 18 April 2006

6- menber ed sat@r at e, heterocycl icring containing from1l to 4 heteroatons

i ndependent |y ﬁgl eql % N 0 and S, or a 5- or 6-nenbered

het er oar omat i m ri n% conlt ining from1l to 4 heteroatons i ndependent |y

sel ected frofd, dCHRN-BNBH(CERM3IRS s i ndependent!ly an integer equal to

~zero, l-or 2; or a pharmaceutically acceptable salt thereof. In a second

aspect of, the present invention, there is provided a conpound of Fornula

(L1): lﬁ NRINNRAETO(W wierein Qis: (1) methyl which is

y Opi' Ona: : y SUB;“ tay egdﬂmﬁﬁO#ﬂmlﬁs?ﬁtxm@d%ﬂﬁr@h de4sub§t%i1ﬁ1BP§z[}\}/{m V‘ﬂi chis
optionally su uen ichis

\th&h'isq egkﬂc@ntyﬁ?gls? &Il 433%%32'1 @a %&{a a(‘l?

i ndependent |
met hSI enedi oi93‘18?1{‘35’01%9lﬂéllﬁykooﬁdrﬁbﬁmuﬁmfbHﬂlaéibmm

(2) - a35- or 6-membered saturated heterocyclic ring contammg from-
1 to’3 heteroatoms independently selected from N, O and S; which is
optionally substituted with from 1 to 4 substituents each of which is
~ independently -C1-4 alkyi, -C1_4 alkyl -ORa, -C 1-4 haloalkyl, -O-Cy4 alkyl
-0-C1-4 haloalkyl, -C(=O)R2, oxo, phenyl, or -CHz-phenyl; or
(3)  a5-or6-membered heteroaromatic rng contammg from1to3
heteroatoms independently selected from N, O and S; which is optionally
. substituted with from 1 to 4 substituents each of which is independently -C1.4
alkyl, -C1-4 alkyl-OR2, -C1 4 haloalkyl, -O- C1_4_a1ky1,.-Q—C1.4 haloalkyl, or
0X0;

R2is -
M) -Cr4alil,
(2) . -Ci4 alkyl substituted with -N(RaRb), with the proviso that -N(RaRb)
- is not attached to the carbon atom in the —01_4 alkyl group that is
attached to the ring nitrogen, or - ‘
3) | ~C1_4 alkyl substituted with 'a 3-or 6—membered saturated monocychc
' 7 ‘heterocycle which contains from 103 hetaroatoms selected from 1 to

3 N atoms,Oor 1.0 atoms, and O or 1 S atoms; wherein the saturated

. heterocycle is optionally substituted with from 1 to 4 substituents each -
. pf Whlqh is independently a —C1_4 alkyl;

- 1li-




or phenyl, or (3) a 5- or 6-nmenbered saturated heterocyclic ring containing
~from1l to 3 heteroatons independently selected fromN, 0 18¢rb208der ei n
~the saturated heterocyclic ring i's optionally substituted with I or 2
substituents each of which is independently -F, -d, -Br, -ClL. 4 al kyl,

- . phenyl , -C(=0) - phenyl ; Tis: (1) -H (2) -OH (3) nethyl or ethyl,
g)p;'?i Oﬁafﬁgmﬁ%t—ﬁ?gﬁﬁ{%h& teﬂnyH or -E})cm al k§/|, 1 1h 18 April 2006 (4)
0-Cl-4 alkyl (5) -N(RaRb), (6) -N(Ra)-(CH2)2-OH, (7) -N(Ra)-CORRb, (8)

-N( Ra) - - - 10).. - -2-RS,, or (11)
- E:Hzg o%‘-fﬁ%gah%ﬂ%‘@ézwg‘%ﬁ&mpﬂg"}i& Bog ?ﬁallﬁ(ﬁ%%gﬁf“t%%ﬁﬁinl %Jubstituted with
from1 t¥bsfiteguissach ieh isardgpensienifhiliedyo, bsoma¢bloen dobk +(S(Hna1ﬂ<yigeﬂ, | -Cllk 4I
|, -Ch. OB 1.z Gl - - R hRrHY0:- al oal kyl ,
glr km( Ra @#ﬁl}%ﬁ@iﬁi 1—%- ’ %@Qﬁh{ﬁr&g % g\cﬁa ?JI\KKCII{ QC-S%E}% cont ai ni ng
from 1 “%?ﬁ? ﬁ%?@?g%fgﬁﬁlQ%gg@%ﬁﬁgﬁiﬁy QQYS é'(§@@@&NP BWand S; which is
optionally substituted with froml to 4 substitﬁelntsI Eaf:h 01(‘) \é\:/{]iAfchl,le
- ind q%%_ . -1 - - Cl hal oal kyl, -0-C'4 al kyl, -
Ig 3062 hal ggﬂﬁ%‘?@i_&o‘ﬁdﬁg&g‘éﬁ % aha’, ngr -Cl12-phenyl; or (3) a 5- or
6-'menbered heteroaromatic ring containing froml to 3 heteroatons

i ndependgpt) WS t188 zEH60MeNg. 0 and S; which is optionally “substituted
with from1 toe%%leglﬁlbst izt uentos- each of which is independently -Cl-4 alkyl,

-Cl-4 al kyl -ORa, -Cl14 hal oal kyl, -0-Cl1-4 al kyl, -0-Cl4 hal oal kyl, or oxo;
or a pharmaceuiically acceptable salt thereof.

In a third aspect of the present invention, there is provided a
pharmdceutical composition comprising a therapeutically effective amount of a
compound according to the first aspect, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acc;ptable carrier. -

In a fourth aspect of the present invention, there is provided a use
of the compound according to the first aspect or a pharmaceutically acceptable
salt thereof in the preparation of a composition for inhib-iti.ng HIV integrase.

In a fifth aspect of the present invention, there is prQVided auseof
the compound according to the first aélpéct or a pharmaceutically acceptable salt

- thereof in the preparation of a composition for preventing or treating infection by
HIV or for preventing, treating or delaying the onset of AIDS.

In a sixth aspect of the present invention, there is provided a
_phannaceutical composition Whlch éBmprises the product prepared by combining
an effective amount of a corﬁpbupd according to the first aspect, ora

. phannac’eutically acceptable salt thereof, and a pharmaceutically acceptable
carrier.

In a seventh aspect of the present invention, there is provided a

~combination useful for treating .or' preventing infection by HIV, or fbr- preventing,
‘treatiilg or delaying the onset of AIDS, which is a therapeutically effective amount
of a compound according to the first aspect, ora phénnaceutically acceptable salt
thereof, and a therapeutically effective amount of an antiviral selected from the
. group consisting of HIV protease i_ﬁhibitors, nbn—nucleoside HIV reverse
transcriptase inhibit__ors and nﬁcleoside HIV reverse transcriptase inhibitors.
- 11j- R




R2 is (1) -Cl-4 alkyl, (2) -C -4 alkyl substituted with -N(RaRb), with the
proviso that N(RaRb) - is not attached to the carbon atom iig Ag 20684- al kyl -
group that is attached to the ring nitrogen, or (3) -C 1-4 al kyl
substituted with a.5- or 6-nenbered saturated nonocyclic heterocycle which
contains from1l to 3 heteroatons selected froml to 3 Natons, 0 or 10
atons, and 0 or 1 S atons; wherein the saturated heterocycle is optionally
substituted with froml to 4 substituents each of which is independently a
-Cl-4 al kyl; -11i 2006 - C.1-4 alkyl; R4 is

- CH2- pheny! wher B 80 W@*‘&ﬁ@ﬁ%ofﬂ?%%ﬂpblﬁé{Pwtansﬁ’&g%ﬁSMVé@F%th from1to 3

substi t céehl @fn tﬁﬂvdﬁcﬂd%ﬂ%?ﬁé},dﬁl ffebé &éé{ﬂ Q@p, chioro, -OH,
-Cl4 alkyl, -d-4 flﬁg(g}rloal k Y %ﬁtopN | uor oal kyl

- (CH2) 1ﬁ20rM‘em5®)5 hYCEOERé-metgﬁ@-@)me@yEDZRé-methﬂm; B-axadieRAVOPRb, - NO2,

- SRa, d Rb d d t| H Cl-4
al kyl ; g&%ﬂ%&%{%@?n Qéé‘?%g' %am% P?’E'PBICI%?'I4O elpen ¥ ly%har %raceut ically

accept aphamaeduticillyerceaftablt BalethtRbf, dnd@a pﬁﬁ&na@éuﬁcmy %c@ﬁtﬁﬁl% chiégntion, there
.1s provided a pharmaceutical conposition conprising a therapeuti cal |y

ef fective anount By2ginthawsehpfdhepicemtinygntien, three fsprevidedpuet , or a
phar mcm @qubi’ob@ﬁfﬁ?% ?19? A heth gf;%t(faﬁ{eﬂpﬁgdgfses &&W%%‘t ically

- .accepta carrier. th as IMvention, there is
- provi deckadmebz—ybémbmnammm)}wﬂq/l)a@om~m6Ftﬁhydropﬁﬁniﬂirresat- aspect or a
phar mace cal(#ey ept abl e alt thereof in the preparation of a
corrposﬁfqr 4 P?FQ‘“PH‘{ G5eRigblg salt thegeof in theprenasionofdr t he present
i nvent | @mndsiiRhSor ding to the first
aspect or pa phargagrgg%@igiagﬁﬁgmgg%%gltfa Eq][ﬁp&ﬁﬁyp ?l%%rthe preparation of
a conpds¢atingroridstaypngthe wnsat@f MDEr eat | ng infection by HV or for

Phe present i nverl Sieiiy e d o B s enbiBa SR isr R et Ubompos 1 on
whi ch cefmpd-glasrobbezyby- Saydiox P11 aRGRED- pbtn&amlu N[3Ome@yi-gaseCcti ve amount of a
conpound according to the first aspect, or
oxadiazol-2-yl)carbonyljamino} ethy})-6-0x0-1,6- d1hydropyr1m1dme-4-
carboxamide or a phammaceutically acceptable salt thereof in the preparation of a
composition for inhibiting HIV integrase.
In an eleventh aspect of the present invention, there is provided a
use of the pharmaceutical composition as defined in the eighth aspect in the
preparation of a comp031t10n for preventing or treating infection by HIV or for
preventmg, treatmg, or delaying the onset of AIDS.
In a twelfth aspect of the present invention, there is provided a use
i_)f the pharmaceutical composition as defined in the eighth aspect in the
preparation of a cc'_;mpoéition for inhibiting HIV integrase.
Other embodiments, aspects and features of the present invention are

either further described in or will be apparent from the ensuin g description, examples
and appended claims.

DETAILED DESCRIPTION OF THE INVENTION

The present invention includes the N-substituted hydroxypyrimidinone
carboxamldcs of Formula (I) above. These compounds and pharmaceutically
- acceptable salts thereof are HIV integrase inhibitors.

-11k-




pharmaceutically acceptable salt thereof, and a pharnaceutlcally accept abl e
carrier. In a seventh aspect of the present invention, th@gth§2@ypV|ded a
conmbi nati on useful for treating or preventing i nf ect i on by H'V, or for
preventing, treating or delaying the onset of AIDS, which is a
therapeutically effective ampbunt of a conpound according to the first

- aspect, or a pharmaceutically acceptable salt thereof, and a

t herapeutically effective anount of an antiviral sel ected fromthe group
consisting of HV protease inhibitors, non-nucleoside HYV reverse
transcriptase inhibitors and nucl eoside H V reverse -transcriptase
inhibitors. -lij 18 April 2006 1In an. eighth aspect of the present

- invention, there is provided a pharnmaceutical conposition which conprises
an effective anount of N (4- : ‘

fl uor obenzyl ) - 5- hydr oxy- | - met hyl - 2- (1- met hyl -1 -

{[(5-nethyl -1, 3, 4- oxadi azol - 2- ,

yl ) car bonyl ] am no}et hyl) - 6-oxo-1, 6- dlhydropyrlnldlne 4- carboxanlde or a

. phar maceut i cal | y sacodptiatheofshd predneineadtionanscangpiad opE@ia@ | y accept abl e

AL a2 PR B0 SboOhy i BEARAO of BRI Byl 2, 19, PrOVI o0 @
[ (5- msubryifuted mthonwaenrawsu@ew yas:arotﬁ@mthammndenuy one of the .

} et hyl )sussumemsxmoqm)yﬁquwﬁeﬂm M8ndtsutsRLRAXAH HE oPlhed Phar naceuti cal | y

. accepta r in the preparation of a conposition for preventing
_.or treé?@ﬁ' hﬁé Sﬁgby HV or for, preventing, - treating, or delaylng t he -

- onset of AI DS. | Anathbxemuedmeaﬁthepre&dﬁmmbmm acowpowbden, there is ‘
(pE ?\5” ?reﬁitéﬂﬁTw?ﬁ as Qtflgd}'«ilg"h'ef ﬁéd%%g&egféébg th?t tné/ &ic[fﬂﬁ(t}'on of @txgéﬁlldcg (1-methyl-1-

‘oxadi-azol - 2- yI)carbonyI]anlno.}ethyl) 6- oxo- 1, 6-di hydropyri m di ne- 4-

car boxam de or a pharmaceutically acceptable salt thereof in the

'f_preparatlon of a conposition for inhibiting HV integrase. 1In an eleventh

aspect of the present invention, there is provided a use of the

. pharmaceutical conposition as.deffned‘in the eighth aspect in the

preparation of a conposition for preventing or treating infection by HV or
for preventing, treating, or delaying the onset of AIDS. In a twelfth
aspect of the present inventian, there.s provided a use of the
-pharmaceuti cal conposition as defined in the eighth aspect in the
preparation of a conposition for inhibiting HV integrase.

L1l




O her enbodi nents, aspects and features of the present invention are

either further described in or will be apparent fromthe @B3urilg006
description, exanples and appended clains. DETAILED DESCRI PTI ON OF THE

| NVE present invention includes the N subs

~hydr. oxyp;gr"l A1 di none car boxani des of Formul a () abtop\(;&}g@?{%”? conpounds and
pharmaceutically acceptable salts thereof are HV int egrase inhibitors.

11k 18 April 2006 An enbodi nent of the present invention is a conmpound of
Formul a (1) exactly as defined above, except that in the definition of Rk,
Rk is optionally substituted with one or nore substituents each of which -
is i ndep@ﬁdﬁmtthax nomeofalfie follewingwpsdrial sobstfitserfdi} atahéd®)the @rtebniagonopt i onal |y

o e B o] ‘D%f‘%?%@?ﬂ gl

ori gi nal I3k¥4ePt &e@gﬁ ‘ng g )gﬁ’actr Nﬁgﬁgﬂﬁ%ﬁﬁ S(S%B%‘I‘ TVRel udes a -111
18 April Q06 théé@s@%ﬁ@&&@ﬂﬂattﬁ’&ﬁ%& @ﬁaéﬁﬂaﬁﬁoﬁraqm sthe fa %mﬁ@g& of the

foIIO\gl ng opti onal (ﬁgstl &?&5 ('ﬁ}hateacg'e n&fn eC car (ﬂﬁatom in the
-Cl-6al kyl group PR HE " B RETYSNG? Rt PEEET Ral ogen, - OH,

-0 C -6 Fakyih (1) a@rigieally deflinedlakyte excepRhat inBedefiRiion of R1N{Rs pag( Rp) =0
. Stated a%?%&bg{u uféi 1) HENS afd 1&tﬁ@§eﬁin§&bﬁ§kkku§ﬁ§s%5h§naﬁ @Ghegkat 0 the carbon

~atom al pha t gﬁﬁlnl tr,ogen er egb TTE of _the present
i nvent i orvifhong og BRCYRTNSALS (E8p ARHORA Xé“”&é /i Gildals § 1P tdd®above except
~that in ther Orf3, 6t 1 ic@subitickinis, B is opticatly mohosabhinited) ehaifwhich)ist o (16) and
int def f ally substituted wth one or nore
subs[]I%t ué’ﬁ#egm(&gmg'(’%eo%bgﬁg h&(m[)r(nﬂ? to 7, or 1 to 6, or | to 5 or 1to
4, or.l to 3, or @@Dé@mt@ﬁh@fﬁﬁmlﬂlgen&‘ﬂllismmwuﬁﬁﬁfosubst|tut ed)
each of whiagha mwhleggmgdgpendently one of substitutents (1) to (31).
- Anot her enbodl nt }?f the present invention is a conpound of Formula (1),
wherein R isf ClGaI% which is optionally substituted
with one or rrb?r)e ﬁ@ ﬂth@bFﬁt@U@ Iy spstigmaderith @eigma@oBendent | y hal ogen,
- OH 5N, substituents each of which is independently halogen, -OH, -CN,
- -0-C1.¢ alkyl, -O-C1-6 haloalkyl, -C(=O0)R3, -CO2R#2, -SR3,

-S(=0)R2, -N(R3Rb), -C(=0)-(CHz)0-3-N(RaRb),
N(R2)-C(=0)-(CH2)0-3-N®RPRE), -SO2R, -N(R2)SO2RD,

NR" )
| \_Ea)Lr?j,R
. -SO2N(R2RD), NR?)-CEORD, — R™ |
20 ' or -N(R2)C(=0)C(=0)N(R2Rb),
' @) Rk,

@  -(CHpi- 3-RK, wherein:
- (@) the ~(CH2)1.-3- moiety is optionally substituted w1th one or
more substituents each of which is independently halogen,
25 . _OH, -CN, -0-Cj-6 alkyl, -0-C{.g haloalkyl, -N(R2Rb),
-N(R2)CO2Rb, -NR#)C(=0)-(CH2)p-3-N(RDRE), or
-N(R2)-(CH2)2.3-OH with the proviso that the ~-OH is not
attached to the carbon alpha to N(R2); and
, (i) the —(CH2)1_3 moiety is optlonally mono- substlmtcd with -RS,
3 - -C1-6 alkyl-RS, -N(R3)-C(=0)-(CH2)0-3-RS,
-NR2)-(CH2)0-3-RS, -O-(CH2)0-3-RS, or
-NR3)-C(=0)-(CH2)0-3-RS; wherein RS is

-12-




-0-Cl-6 alkyl, -OCL-6 haloal.kyl, -(=O Ra, -C2Ra, -SRa, -S(=O) Ra,
-N(RaRb), - C(=0) - (CH2) 0- 3- N(RaRb) , . N( Ra) - C( =O) - (CH2) 0- 3- N(1RoReul, 2006C2Ra,
-N(Ra) SC2RD,  NRb NN Rd Ra - _SCeN(RaRb), -N(Ra)-C(=O)Rb, R 20 or

- N( R2) Glgih$%70 N(RaRb) , (3) -Rk, (4) -(CH2)1-3- Rk, %&E@@?@g ) the

-(CH2) 1-3- noiety is optionally substituted with one substituents
each of which is independently halogen, 25 -CH -CN, -OCl-6 al kyl,
-0 G _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 with the proviso that the -OHis not attached to the
carbon alpha to N(Ra); and (ii) the -(CHZ)l 3- noiety is optionally

‘mono-substituted with -Rs, 2§ - GrybPwhickW g{l@ﬁgu@(ﬂ@@@gﬁzm 3-Rs,
N(Ra) - (CH2) 0-3-Rs, -O (CH2 Ggg 0- 3- Rs; wherein Rs

is 12 18 April 2006 VDD&%%E}%BB%&%@?P@EU l°%ﬂ1 chis
optional Iy substituted wPHn-(oh6alkyl, -Gos alkgkBBE,- Cm@aﬁﬁbmﬁl-wl chis

i ndependent | y hal ogen, alkgH-0-§lg Baidal |methggne@1@5,léﬂch%twom 6 hal oal kyl ,
-O-CI‘-g al kyl, -O-d-6 hal oal k met hyl enedi oxy attached to two 5
t

adj acent car bon at ons, Griaggny %’/‘(rbﬁt(’lﬁst‘?fa‘tyb 8- nenbered saturated
heterocyclic ring containi ngg)f romhomn&mbawmﬁh@%eﬂeﬂ&dﬁmeﬂﬂ ntly

selected fromN, 0 and 1%%rﬁ%n{]1‘oht?h§em%é€1%ﬁ@ t%l g%érdc ring is

optional ly substi t ut ed Wll%tﬁl nor e su 10 which is
i ndependent |y hal ogen, fiomlg, @lakfils,,whemaewaamted@mmcyclmmr@ ihal oal kyl ,

-O-Cl-6 alkyl, -O Q-6 bplisialrkYibstimted R Fe or more substituents each of
10 - _ which is independently halogen, -C1_g alkyl, -C1.g alkyl-ORa,
-C1.6 haloalkyl, -O-C1-¢ alkyl, -O-Cj.¢ haloalkyl, -C(=0)Ra,
-CO2RE, -C(=0)~(CH2)0-3-N(R2Rb), -SO9R2, oxo, aryl, or
-(CHg)1-3-aryl; or
(c) a 5- to 7-membered heteroaromatic ring
15 containing from 1 to 4 heteroatoms independently selected
o from N, O and S; wherein the heteroaromatic ring is optionally
substituted with one or more substituents each of which is
independently halogen, -Cj-¢ alkyl, -C1.6 alkyl-ORa, -C1.¢
‘ haloalkyl, -0-C1.¢ alkyl, -O-C1-6 haloalkyl, oxo, or aryl;
20 () -(CH2)0-3-O-(CH2)p-3-RK;
6)  «(CH2)0-3-S(0)n-(CH2)0-3-RK,
() -(CH2)1.3-ORk,
(8)  ~(CH2)1-3-O-(CHp)1-3-RK,
o @ -O-(CH2)1-3-S(O)aRK,
25 (10)  -(CH2)0-3-N(R2)-RK,
- (1) -(CH2)0-3-N(R#)-(CH)1-3-RK,
- (12)  -(CH2)0-3-N(R&)-(CH2)1-3-ORK,
(13) © -(CH2)p-3-C(=0)-RK,
| (149 ~(CH2)0-3-C(=0)NR)-(CHR)0-3-RE,
30 (15) -(CH2)0-3-NR&CEO)N(CH2)0-3-RK,
) (16)  (CH2)0-3-NR2)C(=0)-0-(CH)o-3-RK,
(17 -C(CH3)2NR)C(=0)RD, -
(18) -C(CH3)2N(R)C(=O)RK, or
(19) . -C(CH3)2NRAC(=0)C(=0)NRDRC);
35 | | o |
13-




-C2Ra, -C(=0 -(CH2)0-3-N(RaRb), -S®2Ra, oxo, aryl, or -(CH2)1-3-aryl; or
(c) a 5- to 7-nenbered heteroaromatic ring 15 containing figQ(pri 2006 4
het er oat ons i ndependently selected fromN, O and S; wherein the

het er lc ring is optionall substituted with _one or nore
- substf{’?ﬂg‘ﬂ%@@ach gf whi (F:)h i s |%dependent Iy hal ogedCT B2 kyl, -Cl1-6

al kyl -ORa, -Cl-6 haloal kyl, -OCl-6 al kyl, -O Cl-6 hal oal kyl, oxo, or
aryl; 20 (5) -(CH2)0-3-0-(CH2)0-3-Rk; (6) -(CI—IZ)O-S-S(O)n-(CHZ)O-S-Rk,

(7) -(CH2)1-3-0Rk, (8) -(CH2)1-3-0-(CH2)1-3-Rk, (9) -O(CH2)1-3-S(O nRk,
25 (10) -(CH2)0-3-N(Ra) - Rk, (11) -(CH2)0-3-N(Ra) - (C1 2)1-3-Rk, (12)

- (CH2) 0- 3-C(=0 - Rk, (14)

- (CH2) O- gang%ﬁ%hh% Eaigab%céf) &éﬂy%kgééﬂ(ﬁl%%
-(CH2)0-3-N(Ra) C(=0) - (CH2) 0-3- Rk, (16) -(CH2)0-3-N(Ra)C(=0)-0 (CH2)0- 3-RkK,
(1, ) SR A b L0 B ) 030

a

PCT/ GB02/ 04753 and%ﬂ gsgécﬁgﬁﬁ%?embgg%eg?g% s eo&gT HP%Q lﬁ)@éfl ned above; or
a phardmaceut i cal | y Aachepumisdinepapf the p@smfnventwnmmp@andeﬁ this

enbodi mentormBa (hswiREn ®f igroups (1) to (16). 5 Another enbodi ment of the

present inventjon IIli a corrpound of Formula (1), wherein Rl is: (1) -H (2)
S

-Cl-4 al kyl, i ch tionally substituted with from1l to 4
2) -(31_4 1, which is optionally substituted with from 1 to 4

- _ substituents each of which is independently halogen, -OH, -CN,
10 ~0-C1.4 alkyl, -0-C1-4 haloalkyl, -C{=0)Ra, -CO2R2, -SR2,
' . -8(=0)R2, -N(RaRD), -C(=0)-Cg_4 alkyl-NRaRD),
N(R2)-C(=0)-Cg-4 alkyl-NRPRC), -SO2R&, -N(R@)SO2Rb,
NRP

~. A R

N, N

a

-SO2N(R2RD), -N(R)-C(=O)RD, TR o

-NR2)C(=0)C(=0)N(R2RD),

15 (3) Rk
4)  -C1-4 alkyl-RK, wherein:

(i)  the alkyl is optionally substituted with from 1 to 4 substituents
each of which is independently halogen, -OH, -CN, -O-C14
atkyl, -0-C] .4 haloalkyl, -N(RaRb), -N(R2)CO2Rb,

20 -NR2)C(=0)-Cp-4 alkyl-N(RDRC), or -NR2)-(CHp)2.4-OH;
| and ,
(i)  the alkyl is optionally mono-substituted with -RS,
- -NR3)-C(=0)-Cp-4 alkyl-RS, -N(R)-Co-4 alkyl-RS, -0-Co4
. aIkyI-RS, or -N(R2)-C(=0)-C(-4 alkyl-R8; wherein RS is
25 | ()  aryl which is optionally substituted with from 1-
' to 3 substituents each of which is independently halogen, -OH,
-C1-4-alkyl, -C1 4 alkyl-OR4, -C1.4 haloalkyl, -0-C1-4 alkyl,
“0-C1-4 haloalkyl, methylenedioxy attached to two adjacent
: ~ carbon atoms, or phenyl; '
30 7 () aS5-or 6-memberéd heteroaromatic ring
o containing from 1 to 4 heteroatoms independently selected
from N , O and S; wherein the heteroaromatic ring is optionally

“14-




- substituents each of which is i ndependently hal ogen, -OH -CN, 10 OCl-4
~al kyI -0-d -4 hal oalkyl, -C(=O Ra, -CX®2Ra, -SRa, -S(=0) Ra ApM(2RafD),
O) CO 4 al kyl -N(RaRb), N(Ra)-C(=0-CO 4 al kyl - N(RbRc) - SO2Ra,

- N( Ra) NRb  NAN, Rd Ra SO2N(RaRb), -N(Ra)-

N(W)é?%?%{s O N(RaRb). 15 (3) -Rk, (4) -G A alky |%E€B°2B”r53eln (i) the
al kyl is optionally substituted with from1 to 4 substltuents each of

whi ch is independently hal ogen, -OH, -CN, -0-C 1-4 alkyl, -0-Cl-4

hal oal kyl,- - N(RaRb), -N(Ra) CO2Rb, 20 -N(Ra)C(=0-CO 4 al kyl - N(RbRc), or
-N(Ra)-(CH2)2-4-0H;, and (ii) the alkyl is optionally nmono-substituted with
-E?Ra) N(q Ra)o) a=9-% 4lﬁwme8mfmao mﬁstﬁaéﬁysleamfm@cmzl al kyl - K8, or
- al ky ch is optionally
substituted with from 1" pen@ﬁﬁgﬁél?ﬁ gﬂt‘%%gg @]0*?‘[& ll(\é\%é El ndependently
hal ogen, -OH, -Cl-4 alkajalkyl,c0-G1-4plky), @444 hatgalkyl, mpoambynyl or0- C1- 4
~alkyl, 0-d-4 hal oal kyl, rrgwyl %gegfﬁé%@%&ﬁg{ﬁ%q hge&myﬂjﬂgent car bon

atons, - or phenyl; 30 (b) a oaromatic ri cont ai ni ng
fromBto 4 heter oatomcqﬂﬁﬂéﬁ%ﬁ@!@dttpﬁh§'§¥°@€9m§dﬂdep¢fﬁwtlh’sebﬁcﬁﬁd S wher ei n

t he heteroaromatic ri ng&bﬁmmdzﬂrmbdhyreﬁﬂhé&uﬁﬁéd het&@6R1ic kY B3/ 035077
4PCT/ GB02/ 04753 substi tut tlt“qrq_fr’ﬂiggl?ﬁ sggs&étultj &%ea&a h of which is

i ndependent |y hal ogen, - anaIkyI

-~ -0Cd-4 alkyl, -OCl1-4 ‘H]&F%lfllmeﬂdéﬁ%‘/haé?g% iy 2Ll -Ced ally 6R% - 6~ nenber ed
- saturated heterocyclic J0jnghaloalkyl, O-C1.4 alkyl, -O-C].4 haloalkyl, -C(=0)R2,

10 -CO2RA, -C(=0)-C.4 alkyl-N(RaRb), -SO2R2, 0x0, or phenyl,
(5)  ~(CH2)0.3-C(=O)NR)-(CH2)0 3Rk,
(6)  -C(C1-4 alkyD2N(R2)C(=O)Rb,
(M -C(C1-4 alky)aNRAHC(=O)RK, or
(8)  -C(C1-4 alkyDaNROC(=0)C(=0)NRPRC);

15
' and all other variables are as originally defined above;
ora phannaceuticaily acceptable salt thereof.
In an aspect of this embodiment, R1is one of groups (1) to (5).
20 | | .
Another embodiment of the present invention is a compound of
Formula (L), wherein R1 is:
o &
) -C1-4 alkyl, which is optionally substituted with from l1to3
25 : ' substituents each of which is independently halogen, -0 -C1-4 alkyl
' -0-C} 4 haloalkyl, -C(=O)R2, -CO2R3, -N(RaRb), or
, -C(=0)-(CH2)0-2-N (RaRD),
@ Rk
(4)  -(CH2)1.4-RK, wherein:
30 ‘ i) the -(CH2)1-4- moiety is optionally substituted with 1 or 2

substituents each of which is independently halogen, -OH,
-0-Cj.4 alkyl, -O-C1_4 haloalkyl, or -N(RaRb); and

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

5.




5 containing froml to 4 heteroatons independently selected fromN, 0 and
~S; wherein the saturated heterocyclic ring is optionallyigupsibboded with
froml to 3 substituents each of which is |ndependently hal ogen, -Cl-4

al kyl Ky , -Cl-4 hal oal kyl, -Cl-4 al - O Cl1- 4 hal oal kyl,
-Q(= O)%a%‘i‘"’g ’%@Ra -Q(=0)-CO 4 al kyl - N(RaRb) -sm&ﬁw YH7% phenyl, (5)
-(CH2)0-3-C(=O N(Ra) - (CH2) 0-3-Rk, (6) -C(d -4 al cy1)2N(Ra)C( =0) Rb, (7)
-C(d -4 al kyl)2N(Ra) C(=0 Rk, or (8) -C(d -4 al kyl)2N(Ra) C(=0) C(=0) N( RbRc) ;
15 and all other variables are as originally defined above; or a
pharmaceutically acceptable salt thereof. In an aspect of this enbodi nent,

Rl is one of groups (1) to ((E)())rmgﬁ& 1%i?%rog§i@£ﬂ/§g§§ﬁrmt8i %ﬂbﬁﬂﬁr esent

invention is a conpound of (2) -CGA

al kyl, which is optional 43 %@mwaﬁa@luoﬁ/wmw wislepanderslyhaspenubst i t uent s
each of whi ch i s i ndepetitienslkyl, 485l pakyl;ORX)-C .4 hdloalkidy}Q-C1Q-4liyd hal oal kyl ,

O Ra, -CO2Ra, -N(RaROh.OL haasthald- (CH2) 0-2- N(RaRb), (3) -Rk, (4)
(C(CHZ§ 14- Rk, wher ei n( g%b?isjﬁftl!}%lo%—ér) (1-4-)m)i ety is optionally

substifuted with | or 2 suldblit@énbmo- mamherecﬂhvvbniomtmmaﬁctirwependently_

hal ogen, -OH . -0-C 1- &caldifhe 1681631 fodRh@Rkifideperton BRBRY: and (11) the
-(CH2) 1-4- noiety i's ogﬁ{r ﬂ‘a@g gono su stltute 1]1

-N(Ra) - (CH2) 1- 2-Rs; wh nil$: yhergig %hqtqroagemmlm@sa@@s@w

PCT/ GB02/ 04753 (a) phengnbstishtd with fromplt foGrabdtiyuchtshatti sfutgch @i th from 1 to 3
. substituents each of whnghehdnlipfagRdentd M AlQILAKky1-ORE, -C14

' 10 | " haloalkyl, -0-C1.4 alkyl, or -O-C]-4 haloalkyl; or

{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-OR2,
‘ -C1-4 haloalkyl, -O-C1_4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra,
or -CO2Ra,
(5)  -C(=O)N(R2)-(CH2)0-3-RK,
6) -C(CH3)2N(R)C(=O)RD,
20 () -C(CH3)NRHC(E=O)RE,
| (8) -C{CH3)2N(R)C(=0)C(=0)N(RDRC);

and all other variables are as originally defined above;

25 ora phannaceutically 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
Fonnula (1), wherein

30  Rkis C3.g8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic catbocycle
-selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated
_ heterocychc ring containing from 1 to 4 heteroatoms independently selected from N,
O and §; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; or a bicyclic heteracycle which is a benzene

16~




-Cl-4 alkyl, -Cl-4 alkyl-ORa, -Cl1-4 haloalkyl, -0-Cl-4 alkyl, or -0-Cl-4

hal oal kyl; or 5 (b) a 5- or 6-nenbered heteroaromatic ringdg8 Amilt28i06i ng from

1 to 4 heteroatons independently selected fromN, 0 and S; wherein the

het er ogiQi@sdeey ring is optionally substituted with 3

substituents each of which is independently hal ogen{d@fﬁ}% kyl, -C -4

al kyl -ORa, -Cl. 10 hal oal kyl, -0-ClIA alkyl, or -0-d-4 haloalkyl; or (c) a

5- or 6-nenbered saturated heterocyclic ring containing froml to 4

het er oat ons i ndependently selected fromN, O and S; wherein the saturated

heterocyclic ring is optionally substituted with from1 to 3 substituents

each 01;] llﬁng/ﬁisedhtd $5—i0ndetmhdmd&htﬁwknﬂla@gﬁﬁturat@%eﬂar@dykbéi( ﬁng;cﬁihtaﬁair@é | cyl - ORa,

-Cl-4 hal @z ar-Cl-4 . = - a . -C(=O Ra, or -CO2Ra,

(5) -q(=0pN §°-3('3??§f6‘-’.‘§3-‘§{1%% 3851%6%5@'5%%)% 30) Rb, 20 (7)

- C(CHB) 2N( Ra) C( =0) Rehergighe cggl 2alReiyclie oyrbyey e NaRivred hetereoydlical | ot her

vari abl es rag SieffoaddthAiciRk! of bASERIREGHN & opridralY subktiR@WRCRMh ical |y

accept gbl 0Z?aulbt X het\sr eo%. I&@ﬂ .a(?ﬁ%%@% t?f this efmbodi ment, Rl 1 s one of

gr oups (1? Sibpapents gagh phwhich g 1%f the present invention is a

~conpound of Fornmul@) (1halogémerein 30 Rk is C3_g cycloal kyl; aryl selected
from phenyl and nap@; hylgga bicyclic carbocycle selected fromindanyl and

~ tetrahydronaphthyl ; a 5- _of 6-menbered saturated heterocyclic ring

containing froml t@ 4 neler oat ons i ndependently selected fromN, 0 and S;
a 5- or 6-nenbered (Ket erGpadamtlkyl, ri ng containing from1 to 4 heteroatons

indepggdent |y sel ec(tj)ed t‘ﬁm\%‘y‘o%’}‘%%gso‘%%@/%@%%‘ﬂ%@%ﬁﬁ% cle which is a

benzene -16 18 April” 2006 . ring fused to a 5-
~ or 6-nmenbered saturated or ustbafituenss eadh pevhichisymdependenthyOFLAEj ning from 1
to 3 heteroatons i ndependentl-C3ef fipled-C 1 gmmbaik{l, @IHORa, -COoRa, )

-SRa, -S(=0)R, -N(R3RY), -C(=0)-(CH2)0-2N(R2RD),
. N(R2)-C(=0)-(CH2)0-2N(RYRS), -SO2RE,
15 ' . - -N(R2)SO2RD, -SON(R2RD), or -N(R2)-C(Rb)=0,
' "~ (6) -0-C1-4haloalkyl
(7)  -0-Cy1.4 alkyl, which is optionally substituted with from 1 to 3
substituents each of which is independently -OH, -CN,
| -0-C1-6 alkyl, -O-C1.¢ haloalkyl, -C(=0)Ra, -CO2R2,
20 -SR3, -5(=0)R2, -N(R&RY), -C(=0)-(CH2)p-2N(RaRb),
| | N(R#-C(=0)-(CH2)0-2N(RPRC), -SO2R?, - '
-N(R2)SO2Rb, -SO2N(RaRb), or -N(R2)-C(Rb)=0,

(8 -NOg,
(9) 0X0, :
25 | (10) -C(=O)Ra,
- (1) -CORa,
(12) -SRe,

(13) -S(=O)Ra,
o _ (14)  -NRaRb),
- 30 . (15) -C(=O)N(R2RD),
o (16) -C(=0)-Cy-6 alkyl-N(R2Rb),
(17} -NRA)CE=O)RY,

(18) -SO2Ra,
: - (18) -SO2N(RaRb),
35 e FN(R?)SOsz,

~-17 -~




~wherein the cycloal kyl, aryl, bi cyclic carbocycle, saturated heterocyclic
ring, -heteroaromatic ring, or bicyclic heterocycle is optij@nailoos .
'_substltut ed with froml 5 to 4 substituents each of which is |ndepe|nge|ntly
(1) h (2) -OH, (3) -CN, (4) -Cl-4 hal oal kyl Cl-4 al ky
“whi ch §%8’B%597c¥nal ly substituted with from1 to 3 sﬁﬁﬂqf‘f’é{gﬁ% each of
which is independently -OH, -CN, -0-Cl-4 alkyl, -Od -4 hal oal kyl,
-C(=O Ra, -CQ2Ra, -SRa, -S(=O Ra, -N(RaRb), C( =0) - (CH2) 0- 2N(RaRb)
N(Ra) - C(=0O) - (CH2) 0- 2N(RbRo) , -S02Ra, 15 N(Ra) SO2Rb, - SO2N(RaRb), or
-N(Ra) - C(Rb) =0,  (6) OC14 hal oal kyl (7) O Cl4 alkyl, which is optionally
substituted with fr 1 IE substituents each of which is independently
-OH, -CN, -0-C-6 (g(lr)?kr ’OCl 6 hal oal kyl, -C(=O Ra, -CQ2Ra, 20 - SRa,
“S(=O Ra, Mmmﬂ%q%w%%%ammm) N( Ra) - C( =0) - ( CH2) 0- 2N( RbRc) ,
.- SO2Ra, (Ra)SOZ S(@Md?@.lﬂqka) NoRa) - C(Rb) =0, (8) -N&®2, (9) oxo,
- 25 (10) -C(=0 Ra, &%%) - ggg{ , (13) S(=O Ra, (14) _N(RaRb),
- 30 (15) O)N(Ra Q’ al kyl -N(RaRb), (17) -N(Ra)C(=0 Rb,
- (18) -SozRa (18) (%OZM%R}DQS(C@E)QQ.W,- N( Ra) SS2Rb, -17
: (25)  -(CH2)0-2-C(=0)-(CH2)0-2-R™,

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

27) -C(=O)N(R2a)-Rm, or

(28) -C(=0)-C(=O)N(RaRb);

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 e
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 groﬁps (1) to (27).

In an aspect of this embodiment, RX (i.c., the cycloalkyl, aryl, bi'cyclic
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 optlonally 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 (Dto
25  (19),andis mono-substifuted with one.of the substituents (20) to (28).

In another aspect of this embodiment, each RIﬂ is independently C3.7
'cycloalkyl;__'alyl selected from phenyl and naphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 1o 4 heteroatoms independently selected from N,
30 OandS; a5- 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-
membéred, saturated or unsaturated heterocyclic ring containing from 1 to 3
heteroatoms selected from N, O and S; wherein |

~18-




18 April 2006 WO 03/035077 PCT/ GB02/ 04753 (20) -Rm (21) -Cl-4 al kyl -Rm
(22) - (CH2) 0- 2- N( Ra) - ( CH2) 0- 2- Rm (23) (CHz)ozo(CHZ)Qg 0055(24)
(CHZ)O 2- S—(CHZ)O 2-Rm (25) -(CH2)0-2-¢(=0) - (CH2) 0- 2-

-Rm (27 =O) N(Ra) - Rm 28 N( RaRb
10 and“&‘f %%er vari aE)I e)s a?fe a)s (()I’I )gl nal | Srde1£| n)eapcgré)%’%m%%r) ( )

phar maceutical | y acceptable salt thereof. In an aspect of this enbodi nent,

" the cycl oal kyl, aryl, bicyclic 15 carbocycle, saturated heterocyclic 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 (@z): iéﬁ(ﬂ%ﬁé%&ﬁ&efﬂgq Hﬂlﬁls 033?8 alln%{i:bs{ltu gﬂ e. ' j[he
P

cycl oal kyl , ar y| bIC ic ring,
het er oar omat i ¢ %04& %t‘&‘}fﬂe? et %%‘F@)‘d‘f"éy 8lpEsiortdir4 $¥5¥ubst i t ut ed

with from 1 to-@i.gbdealkglenCs qatich -OfC Whhabalky, NERapoNdeni)o¢ one of the

substituents ( and is optionally nmono-substituted with one of
t he substltue%b}b%%ﬁéngl(%) In a feature of this aspect, Rk is

optiondl |y substit uheshtymted heténooynhitnng)d@ﬁnsdlthmnsJepnionalQ@ubsmfted/\hl chis
i ndependent |y omg fiofh Iﬁaa@uaﬁ&dntste@a{&mﬂam&ﬁlde dénk )Lcl

bstitut h t.s In anot her
ggggctsuo? ;hfse&%mng%%wg%hh%ﬁ '3ﬂd" g@%‘?('?ﬁ?’éf é§174 i}lcl oal kyl ; aryl
‘sel ected from ghény hahnﬂcyh@pmtpﬂlyriy,l -6CHp)1-orpheayipae®@)epghesyt ur at ed
het er ocyclic I‘L(If(g% ﬁféﬂ&,ﬁl(ﬁ@fﬁ:ﬁi}?%e{gg %erb%%%%aﬁl&ggpendent ly sel ected

fromN, 30 0 and teroaromati c ring containing from
1to 40heteroabmcycllﬁmmiromélteéﬁlefdr(!ﬁﬁomwwep@ldamtbfSS,BCMere| n any N

is optionally ﬁéﬁhq‘i Ce'ﬂldts) of £5.8r ﬁatﬂerﬁbe@éﬂ lﬁ?eroa%mﬁlcmﬁ)éﬁﬁthlﬁmb%ﬁf ocycl e which
is a benzene r Pf& g“ﬂ' % " €)3{1130 r{%g sat Urated Or unsaturated
het erocyclic r hefsredipmhs Waﬂﬁcf’gﬁﬁtis?l‘fft i Ne P Sh#dsel ect ed from N, 0
and S; wherein - 18 the heteroaromatic ring or the bicyclic heterocycle defined in RM is
: - optionally substituted with from 1 to 4 substituents each of which is
15 independently halogen, -C1-4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -0-C1.4
' haloalkyl, oxo, phenyl, or -(CH2)1-2-phenyl.

_ Ancther embodiment of the pres_ent 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 0 or
1 S atoms; a 5- or 6-membered héteroaromatic ring containing 1 or 2 heteroatoms
selected from 1 or 2 N atoms, 0 or 1 O atorns, 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,

(@)  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,

-19.




18 Apfi'l 2006 WO 031035077 PCT/ GB02/ 04753 the cycloal kyl or the aryl
defined in Rmis optionally substituted with from1l to 41%8u4lpsl2tdtents each

. of whichis i ndependently hal ogen, -Cl-4 alkyl, -d-4 haloalkyl, -OCl-4

al kyl ,W(-)%/ﬁéq_fé} hal oal kyl , - N(RaRb), phenyl, or -(Cgﬁ%khgi/@ts;%nyl ; 5 the

saturate erocyclic ring defined in Rmis optional Ty st ituted wth
froml to 4 substituents each of which is independently -Cl-4 alkyl

. optionally substituted with -O-C- 4 alkyl, -Cl-4 haloal kyl, -0-Cl-4 alkyl,

- O Cl-4 hal oal kyl, oxo, phenyl, -(CH2)1_2-phenyl, -C(=0O) -phenyl,

- CO2- phenyl, -C02-(CH2) 1-2-phenyl, a 5- or 6-nenbered saturated 10
heterocyclic ring gontagmbiRg from1l to 4 heteroatons independently sel ected
fromN, O and S, or_a 5; or 6-nenbered heteroaromatic ring containing from
1 to 4 heteroatons (%)ndeB@m?ently selected fromN, 0 and S; and the

het eroaromatic rindg4or t®E bicyclic heterocycle defined in Rmis

optionally substituy$ed vggf) from!| to 4 substituents each of which is 15 :

nal ol Ryl oo, pniay, o4 AW fieh i eny P SRUBIHLF R ment of (he

-~ present invention is a sustiwerseash of Whichnid iaddpb)dentvh€i-GNRIO-Cs.4phenyl ; a 5-
. or 6-nmenbered saturated et ¢ Gliiner bl NG/= mtaining 1 or .2

het er oat ons sel ect ed fr%lg?qu?)r égth\FRg%{ojﬁsn@( 67'5’185 %Os’g)%‘ons, and 0 or 1 S
_atoms: ‘a 5- or 6-nenber MRAGEPHEBHA2NRPRAg containing 1 or 2 heteroat ons
selected from1 or(® N a@rg, O or 10 atonms, and O or 1 S atons; or a

-bicyclqc heterocyglle WHeh j benzene ring fused to a 5- or 6-nenbered
' saturgdt ed heterocﬁeli%ﬁ&@yﬁt aining 1 or 2 nitrogen atons; 25 and all

‘ot her variables aré&@)as daiFEQiRml |y defined; or a pharmaceutically

acceptabl e salt thefgof.cod@ In an aspect of this enbodinent, (a) the
phenyl, the saturated hetéerocyclic ring, heteroaromatic ring, or bicyclic
heterocycle i s optfdhal tSR%ubstituted with from1 to 3 substituents each of
whi ch is independeq?y (SRa fluoro, -19

15 - (13) -N(RaRD),
(14) -C(=0)N(RaRbD),
(15)  “C(=0)-(CH2)1-2-N(R2Rb),
(16) NRIHCEORb,or
(17)  -SO2R¥;
20 (b)  the phenyl is optionally mono-substituted with
' 1) -(CH2)1-2-Rm, or
@) -(CH2)0-2-NR2)-(CH2)0-2-R™; and
(@) the saturated heterocyclic ring, heteroaromatic ring, or bicyclic
- heterocycle is optionally mono- or di-substituted with
25 (1) oxo -
() -(CH2)1-2-Rm,
- () -O-(CH2)1-2-Rm, or
@) -(CH2)0-1-CE0)-(CHp)o.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, imidazelidinyl, pyrazolidinyl, piperidinyl, piperazinyl, and morphdlinyl ;
ora 5- or 6-membered hetercaromatic ting selected from thienyl, pyridyl optionally in
the form of an N-oxide, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl,

-20 -




18 Apr'i | 2006 WO 03/035077 PCT/GB02/04753 (2) chloro, (3) bromo, (4) -OH
(5) -CF3, 5 (6) -A-4 alkyl, which is optionally substitui@dpeiphosl or 2
substituents each of which is independently -OH, -CN, -0-Cl4 al kyl, -QOCF3,

- N( Ra N(RaRb), or N(Ra)-C(=0) - (CH2)0-2N( 3 10
(8§ g%fy?f%iﬂ ( (9))C(--O)R<(31 )(10) _O2Ra, (11f Tfé)ﬁﬁz““%igz) _SRa, 15
(13) -N(RaRb), (14) -C(=O N(RaRb), (15) -C(=0O) - (CH2) 1 - 2-N(RaRb), (16)
-N(Ra)C(=O) Rb, or (17) -SQ2Ra; 20 (b) the phenyl is optlonally
mono- substituted with (1) -(CH2)1-2-Rm or (2)
- (CH2) 0- 2- N(Ra) - (CH2) 0- 2-Rm and (c) the saturated heterocycllc rlng,

het er oar omRizo 1iédagazof , SRR CthiaiBh QT IOFHEAR A, mono-
FoRc e e A

- each Ran is i ndepernbeaclopropylismogubstityded; phenyl ; a 5- or 6-nenbered
sat ur at ed heterocy%éghea 19, gﬁm&%&p@m gnwom 4 g%men{“ dagoLi dinyl,

6 rombered hef %%fﬁﬁbwc{% il eloggb CuranlgheR et 4 B5ih @¥Topt  ona 1y 1n
' ‘or -N(RaRb);
the saturated heterocyclic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1 .4 alkyl, -CF3, -0-C1.4 alkyl,
-OCF3, oxo, phenyl, -(CH2)1-2-phenyl, -C(=0)-phenyl, -CO2-phenyl, or
10 -CO2-CH2-phenyl; and ‘
the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1.4 alkyl, -CF3, -0-C1-4 alkyl,
-OCF3, oxo, phenyl, or (CH2)1.2-phenyl.

15 Another embodiment of the present invention is a compound of
Formula (1), wherein R2 is: '
(1) -Crelkyl,
(2)  -Ci-6 alkyl substituted with -N(RaRb),
(3)  -C1.6 alkyl substituted with phenyl, wherein the pheny] is:
20 (@) optionally substituted with from 1 to 4 substituents each
' of which is independently halogen, -C1.4 alkyl, -C1.4
‘haloalkyl, -0-Cj-4 alkyl, -0-C1-4 haloalkyl or
-C0-4 alkyl-N(RaRDb); and
(b)  optionally mono-substituted with -C1-4 alkyl
25 7 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 I 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 heteroaromauc ring
' containing from 1 to 3 heteroatoms selected from 1 03N
atoms, 0 or 1 O atom, and O or 1 S atom; or
(4) - -Ci1-6 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 10 atoms, and 0
‘ ‘ -21-




the formof an N-oxide, imdazolyl, pyrrolyl, pyrazolyl, thiazolyl,

i sothiazolyl, -20 18 April 2006 WO 03/035077 PCT/ GB02/ 047183 peixaawd yl ,
.isooxazol yl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyrimdinyl, triazolyl,
tetraz ranyl, and pyridazinyl; wherein the cyclopropyl is
unsub_s@!o%ﬁhlp:’eséﬁ the phenyl is optionally substitutedRa% “?’%Fﬁ 1to 3
substituents each 5 of which is independently hal ogen, -Cl1_4 al kyl, -CF3,
-O-Cl-4 al kyl, -OCF3, or -N(RaRb); the saturated heterocyclic ring is

- optionally substituted with 1 or 2 substituents each of which is

i ndependently -C111 alkyl, -CF3, -OC _4 al kyl, -OCF3, oxo, phenyl,
- (CH2) 1_2- phenyl, -d£03 o Metein thEBSeRBRIYL optfin su'b%ﬁgt'e% phenyl; “and
the heteroaromat | Cﬂn??téis‘@‘?&éu&@él‘éﬂ Py Sﬁ't'%ieg AL ch 4 2 substi tuents
each of which is in egenden GrocTiy cagtt of Yhjeh 1s regependepClo dffley ) - ocr3,
oxo, phenyl, or-(CHZy41-g-avkeye, or penghiot her enbodi nent of the present
invention is asgonpoyRtief sudsirbdvi(als. M&%&@&d'ﬁ&{ rondafit ring-l- 6 al kyl,
(2) -Cl 6 al kf/ﬁ subst_i%ﬁl}t@ced with - N RaRrb) . (3 °-cr§°§f°f§?1 Substituted with
phenyl ? wher ei n t heViitegopiainsdronp to Bhetespatpmnselacied fippst foriNetdbmsi th from 1 to
hal 08l Kyl 05 o Ry o ik, (o O RaR) . and
al oal kyl, -0-Cl-4 al. -0-.Cl-4 hal oa , O - al kyl - N(RaRb) ; an
(b) optionally mngpé?fﬁailhg?lﬁf%iwﬂlpﬁr@é-%4 %bﬁwe%e@ﬁﬁg‘f’?{‘f’msed with a 5-
or 6-menbered sat uifependseilie(dendkilcO-Chg alkgbaraionpkagykrom 1 to 3
het er oat ons selected from1l or 2 N atoms, O or 10 atons, and O or 1 S
atons, . wherein the heterocyclic ring is optionally substituted wth froml
Alcied Vel

"to 3 Qb s 8t dxrpgnalxdelpettdhoieient |y 30 -C1-6 al kyl, oxo, or a
5- or 6-nenbered heteroaromatic ring containing from1l to 3 heteroatons

sel ect ed §yr a%ﬁaljmatcgutéalll\ii acceptable salt thereof,

Another embodiment of the present invention is a compound of
15  Formula (I) exactly as defined in the inumediately preceding embodiment, except that
when R is -C1.g alkyl substituted with -Ni (RaRD), it is with the proviso that ‘
-N(RaRD) 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) groﬁp 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

ora 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 pharmaceatically acceptable salt thereof.
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atonms, 0 or 10 atom and O or 1 S atom or (4) -Cl-6 al kyl optionally

substituted with -OH and substituted with a 5- or 6-nmenberi@dysarooat ed

nonocycl i c heterocycle which contains from 35 1 to 3 heteroatons sel ected
10 atonms, and 0 -21 18 April 2006 WO 03/035077

~from N.atonms, 0 or

PCT/ GB bﬁ’(ﬁ‘?@? or 1 S atons; wherein the heterocycl é’qTéc@ﬁ(P‘r”%al |y
substituted with froml| to 4 substituents each of which is independently
-Cl1-6 alkyl, -0OC1-6 alkyl, oxo, or phenyl; or (5) -Cl-6 al kyl substituted
with a 5- or 6-nenbered heteroaromatic ring 5 which contains from1l to 3
het eroatons selected from1l to 3 N atons, O or 10 atons, and O or 1 S

" to 4 ﬁﬂgfie' " e WShSHRNATRS i 1 508 AR SR e 9 L0 Lo

al kyl, ox8! mi§emsadiment. RYds dhd al | other variables are as originally defined
above; or a pharmaceutically accept abI e salt thereof. Another enbodi nent

of the present inve toll%n Iﬁ F{grrg% of .15 For.mul a 5%%1 e actly as defined
in the_i npedi t@d precé é&@ i) ﬁ@WeﬂtWEETﬂmfﬂﬁ?m At R2 is -Cl-6 -
~al kyl 3ub rﬂ‘-‘i}’t Wipein R Ry .sqbstﬂglteﬂmlﬂl wlpwbwh soptionally - N(RaRb) is
not att ?fﬂﬁﬁ;}tﬁ@dhﬂﬁfﬁﬁ{ Pmaibmén&éaa% I ahéihgét ?ghfﬂe
car bon atort%JI gﬁ"ﬁha t’0 ll'r'itall?l#}qmchrdo ?‘f‘ﬁk Qﬁ-&@ﬂ‘&lp ‘rfrﬁcﬂj'l ment of the
present i haleatiel.ofN NQ2 cHRARMACHH all@leﬁRﬁllﬁi')( LX*O)M(RﬂEIP)n—G(@O)I@ met hyl ; and
al |~ ot her pRaal} €5 aRVIECOROLHO | yraed i
phar m eutgoﬁéﬁ%%l %ﬁgﬁg 1;%al nge%%%ﬁﬁmot her enbo(?i{5 r%gi%bf t he present
|nven on™ lﬁp 7O) % %P@W@)Qgﬁqﬁ -Cl-4 al kyl ;
30 and al inetbylbmedioxaaitadhkd® tamadﬁ&enoﬁngtaﬁﬁinlzymd@bhmm ‘@hgve; or a
- phar rraceu,hkﬁ ISR a@%ﬂﬁﬁb&e(@ﬂ)b zthQFr eof .
wherein het 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

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-Cj.4 alkyl, -0-C14
haloalkyl, or -CO2R2;

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 mdepeﬁdently 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-CO2R3, -(CH2)0-2-N(RACO2Rb, -NO3,
-SR2, -N(RaRb) or phenyl;

30 each R2 and Rb is independently is H or -C1_4 alkyl;
and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
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-22 18 April 2006 WD 031035077 PCT/ GB02/ 04753 In an aspect of this ‘
enbodi ment, R3 is -H or nmethyl. In another aspect of thi sgeRndooent, R3
is -H Another embodinent of the present invention is a conpound of 5
Formul a (09/2]3 wherein R4 is C4 alkyl substituted with an aryl, which is
opti on8P'"*%{bstituted with from1 to 4 substituentETERHOGH which is
-independently hal ogen, -OH, -G -4 alkyl, -Cl-4 alkyl-ORa, -Cl -4 hal oal kyl,
-0 Cl-4 alkyl, -0-Cl1-4 haloalkyl, -CN -NO2, -N(RaRb), -Cl -4
al kyl - N(RaRb), -C(=O N(RaRb), -C(=O Ra, -CX2Ra, -Cl-4 alkyl-CX2Ra,
-OCQ2Ra, -SRa, -S(=0O Ra, -SQ2Ra, -N(Ra)SO2Rb, 10 - SO2N(RaRb), -N(Ra)C(=O Rb
- N(Ra) CO2Rb, - Cl4 al kyl - N( Ra)COZRb nmet hyl enedi oxy attached to two
adj acent ring carban atoms hen Cl-4 alk phenyl, -O phenyl, or
UGB 0- 2- het: *wherBAh SR of e Zebeding TRbHEmBr LA HeHEPBAPbRIERE 1| ng

cogt ﬁ' tm !’l&efph@m ls:b it:@naéli B@sﬁﬁl&ﬂh@iﬁ%dlﬁ@@&?ﬁﬂﬁﬁ%&ﬂfs S8R Whtkhfig om N, |P and S,
and het ig Y onal l'y
substi tute %haﬁﬂ? B% subs e4:12{h( ea %?oawqg @]29 &léper#dently GA
al kyl , - cti4 aﬂﬁ’ﬂ’oﬁﬁdytla ¥01\@3H@2&11'k9‘rcl 4ﬁu@pa1kyl Faanotiiekgspect of the COPRa;  and
11 oth 20

all ot her pall@lufamich, a8 Qb HoRfkhd 63 s 0RsalONGsy, 20 or a

" phar maceu}t)l cal I y accept abl e the e di ment of the present

invention is a conp®at E'SFSPeﬁ(?fH’ﬁIP&ec(s@)lﬁf’Wh%qﬂ@P%mpﬁ‘eélyl-lﬁtl—lZ phenyl , wherein
t he phenydptiosaltysubstitatbd with Gosil tb GtsebbtinRatswadhhofhayh ik indepeddéndpst i t uent s each

of whi ch fi$ord, rtg&ggrbgﬁ,%la flqggky b"c‘l@ﬂ &Qallgl O(Ebg_‘kyr %@Fgl kyl, ] SgZLRg

¥ uorzﬁgl ZH‘WIC%(E%-}Z ﬁ@aﬁf’ 2 l uoro 2R8Ra, - N( RaRb) or phenyl 30

each Ra audHRp. Q—N(Raf)d@QRh,dBIGIzlgrphsn;Iﬂ or -CI -4 al kyI and all ot her
vari abl es are as origi nal | rﬂef' ned above;, or a pharmaceutjcally
o bt

acceptabl e salt théh § Breqgsiing etnggnenhiioplicnd suepropdy Ge02/ 04753

substituted with from 1 to 3 substituents, each of which is independently -F, -Br, -Cl,
-OH, -C] -4 alkyl, -C1.4 fluoroalkyl, -O-C] _4 alkyl, or -O-C1-4 fluorcalkyl. In
- 15 -another aspect of the preceding embodiment, R4 is p-fluorobenzyl 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 ' (1) halogen,

(2)  -C1-g alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -O-C1.¢
alkyl, -O-Ci .6 haloalky], -C{(=0)Ra, -CO2R4a, -SRa,

. o ~ -8(=0)R2, -N(RaRb), -C(=0)-(CH2)0-2N(R2Rb),
30 B N(R#)-C(=0)-(CH2)0-2N(RPRC), -SO2R3,
' -N(R2)SO2RD, -S0N(RaRb), or -N(R2)-C(Rb)=0,

(3)  -C1-6 haloalkyl, |

(4)  -0-C].g haloalkyl,

. $) -CEOR?,
35 {6) -COgRa,
: . . ' _4 -




In an aspect of the preceding enbodi ment, R4 is -CH2-phenyl, wherein the

_phenyl

which is

is optionally substituted with from1 to 3 substitu@msil2zéach of

i ndependently -F, -Br, -d, -OH, -Cl-4.alkyl, -Cl-4 fluoroal kyl,

-0-C - 025C14a||cy| -S-Cl-4 alkyl, -N(CH3)2 or -0-Cl1-4
quorJ%P ’ﬁ%hVn anot her aspect of the preceding e (FRA R i s
p- fluorobenzyl or 2, 3-di met hoxybenzyl. I n another aspect of the preceding

~enbodi nent, the phe.nyl is optionally substituted with from1 to 3
substituents each of which is independently fluoro, brono, chloro, -OH,
-ClA al kyl, -Cl-4 quoroaI kyl , -OC{4 al kyl, -0-C1-4 10 fluoroal kyl,
-(CH2) 1- 2- N(RaRb) , ( ﬁ% Ra, (CH2) 0-2- N(Ra) CO2Rb, N02 or

phenyl .

In an aspect of

fhodi nent, the phenyl is optlonally

substituted with fron11 §b 3 g@ﬁ@ﬁhﬂh@hﬂ§wﬂé5 samst which i s i ndependent |y

-F, -Br

-a, Cl'oﬂh@ﬁahﬁnonb Svsokdaugipal kyl, -0-Cl-4 al kyl, or

-0-C1. 4 fl uoroal kyI I r pect of the precedl ng enbodl ment, R4
ZD i SebhaRyEER

i s p-fluorobenzyl or
$ invention inclu aﬁyyéeﬁﬁbﬂﬂﬁﬂ(hﬁ4ﬂhﬁﬂU$a (1), wherein 20 R is

presen

A cl ass of conpounds of the

-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 kyl ,

whivesreind Ty iy ard selestod Somhenyl enstnaphthil; 4 Soer Gomembdsedt satvgaied s each of

whi ch i s haeependsng J:Qﬂtazﬂnﬁr&mﬁ to 3|Hedkoatonia i déﬁdlﬁﬁléétéh fron3(=0) Ra,

- CO2Ra,
N( Ra)

- N( Ra

- 35 (6)

15

20

25

30

§F§ﬂe S18)15" IR RS Ao X eSS TOPSY RaR), or

9m@ms<x@¢pmdmﬂ®sﬁa¢t@hﬁr¢ayw Q) S; @h@ein6 hal oal kyl,  (5) - (=0 Ra,

COZ Ra -24 ﬂ%ﬁQfefzhed%Q%l 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(RaRb);
the saturated heterocyclic ring defined in R™ is optionally substituted

with from 1 to 3 substituents each of which is independently -C1.4 alkyl or

- 0%0, 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 o

the heteroaromatic ring defined in RM0 is optionally substituted with 1
or 2 substituents each of which is independently -C].4 alkyl or oxo;

" and al} other variables are as originally defined abbve;

or a pharmaceutically acceptable salt-thercof.

A sub-class of the Iireceding class of compounds of the present
invention includes any compounds of Formula (T), wherein

R2 is.methyl;

R3is-H;

R4 is:

-25 -




WD 03/ 035077 PCTI GB02/ 04753 (7) -C(=O) N(RaRb), or (8) -C(=0-Cl-6
al kyl - N(RaRb); and (b) optionally nono-substituted with (1&)ApriC20d6
alkyl-Rm or 5 (2) -C0-4 alkyl-N(Ra)-CO 4 al kyl -Rm wherein Rmis aryl
sel ect phenyl and naphthyl; a 5- or 6-nenber
heter 8@@3‘?’?”3@. ng cont ai ni ng from 1 to 3 heter oatorrgj%r ?r‘%t“%’ cfent ly sel ected
fromN, O and S; or a 5- or 6-membered heteroaromatic ring containing from
1 to 3 10 heteroatons i ndependently selected fromN, 0 and S; wherein the
aryl defined in Rmis optionally substituted with froml to 3 substituents
each of which is independently hal ogen, -Cl-4 alkyl, -CF3, -0OCl-4 alkyl,
- OCF3, or -N(RaRb) (Nt he- Al e dheieingh i Rmis
optionally substi tl(Jt)ed cli?#i ?I romtnl @ﬂ%ﬁﬁl;ﬁoéﬂo??ﬁ%ﬁ%égﬂggicﬁﬁhof which is
i ndependent |y -Cl1-4 al kifpmdto 3@&‘2?“%#@6%@OSWarctlrl%warneydeaﬁfﬂmrar ly
nmono-substituted with phremyp) thore,(-(lfﬂ)ﬂfzalklyb@j 4 fluGoa©)l; TheEnyl |
- @02- phenyl , -CQ2- (CH2) I Fﬁgﬂgﬁer@}? et er oar omat i ¢
ring containing from1l ékﬁfs he "é’rﬂgg%l L tl Igct ed fromN, O
and S and 20 the het er $8He0ed CO2RAEC Iﬂ@ﬂﬂn‘é@j b pPRdnal | y ‘
substituted wwth 1 or ﬁ b glr Efité‘r each of vvhr ch |s i ndependently -Cl1-4
~al kyl . or oxo; and a er var ab re as originally defined above; 25
or a phar maceut i caf#y a‘t o5t bigpiclic P‘?Cy ﬁé‘?%‘é“fd TR sub-cl ass of the preceding
cl ass of conpounds of the present mverﬁr on |ncI ugies any conpounds of

Formula (1), wherein 30R2|s 54 25 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753 (1)§ Ty enyI is optionally
substituted with froml to 3. subs |tuents ach of whith-is independently
fluoro, bromo, chloro, - “ta-4 al kyl, -Cl-4 fluoroal kyl, -OCl-4
60@@
10 wherein Z1 is -H or -OH; and

each R and RP 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—ﬂuoroben2y1 or
20  2.3-dimethoxybenzyl; |

R and all other variables are as defined in the class;

or a pharmaceutically ecceptable salt thereof.,
25 _
' Still another sub-class of the preceding class of compounds of the
 present invention includes any compounds of Formula (T), wherein R2 is methyl; R3
is -H; R4 is 4-fluorobenzyl or Z,S-dimet‘rioxybenzyl; each R2 and R is independently
is Hor -Cj-4 alkyl; and all other variables are as defined in the class; ora
30  pharmaceutically acceptable salt thereof. | |
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;al kyl, -0-Cl-4 fluoroal kyl, -(CH2)1-2-N(RaRb), -SQ2Ra, 5 (CH2)0-2- CQ2Ra,
- -(CH2) 0-2-N(Ra) CO2Rb, -NO2, -SRa, - N(RaRb) or phenyl; or 1823pril X006ed
bi cyclic carbocycle selected from gg Z2 51 | zi and 10 wherein Zl is -H

- H'B ch Ra and Rb is independently is H or E 4 al kyl; and all
ot her var| ables are as defined in the cl ass; 15 or PaFT PREEE Ut i cally
acceptabl e salt.thereof. Another sub-class of the preceding class of
conpounds. of the present invention includes any conpounds of Forrmula (1),
wherein R4 is 4-fluorobenzyl or 20 2, 3-dinethoxybenzyl; and all other
vari abl.es are as defined in the class; or a pharmaceutically acceptable
salt thereof. 25 StAhbtharnbishiefthepsent Aventdh ildhlePifcefiphghadrass of

conmpounds present i nvention includes any conpounds of Forrmula (1),
wher ei n ngﬁghggph is -H R4 is 4-fluorobenzyl or

2, 3-di net hoxybenzyl each Ra and Rb is independently is Hor -CA alkyl;
~and all other variables are as gefl ed (‘JH the class; or a 30

phar naceutical |y acceptabl e salf —326 18 April 2006 WD 03/035077 -

- PCT/ GB02/ 04753 Anot her cl ass; of t e p ese i nvention includes any conpound
~of Formula (I'l): O R 06 F{4TO(II)

S

: wherein
S :
Qis:
(1) methy! which is optionally substituted with 1 or 2 of -0-Ci.4 alkyl,
(2)  phenyl which is optionally substituted with from 1 to 3 substituents
each of which is independently -F, -Cl, Br, -C].4 alkyl, -CF3, -0-C1.4
10 : alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms,
or phenyl or
(3)  a5-or6-membered saturated heterocychc 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(=0)-phenyl;
T is:
| M
20 (2) -OH, ' :
' (3)  methyl or ethyl, optionally substituted with -OH or -0-Cy.4 alkyl,
@  -0-Crqalkyl |
(5) -N(RaRb),
_ 6  -NRa)-(CH)»-OH,
25 ()  -N(R2)-CO2Rb,
(8)  -N(Ra)-C(=0)-(CH2)1-2-N(RaRY),
©®  Rs, '

(10) -(CH2)1-2-RS, or
(1) «(CH2)0-2-NR®-(CH2)0.3-RS;

-27-




wherein 5 Qis: (1) methyl which is optionally substituted with 1 or 2 of
-0 Cl-4 alkyl, (2) phenyl which is optionally substitutedgwgHh200em! to 3
substituents each of which is independently -F, -d, Br, -Cl4 alkyl, -CF3,
-0 Cl- 401%0@ kyl, -OCF3, nethyl enedioxy attached to two ad)' acent carbon
atons, YOS Bhenyl . or (3) a 5- or 6-menbered satur at®¥d" W@ BEyclic ring
containing froml1l to 3 heteroatons independently selected fromN, 0 and S;
wherein the saturated heterocyclic ring is optionally substituted with 1
or 2 15 substituents each of which is independently -F, -d, -Br, -Cl-4
al kyl, oxo, phenyl, or -C(=O-phenyl; Tis: (1) -H 20 (2) -OH, (3) nethyl
or- ethyl, optionally substituted with -CHor -OCl-4 alkyl, (4) -OCl-4
al kYl (5)_-N(RaRb), (6) -N(Ra)-(CH2)2-OH, 25 (7) -N(Ra)-CQ2Rb, (8)
N( Ra) - O( FFS{ CH2) 1- 2- N(RaRb),~ (9) -Rs, (10) -(CH2)1-2-Rs, or (11)
5 (CT C}'%?Bg'z /26§(7 ?a) - ( Cii) O- Bhenst opﬁnﬂﬂlyjsﬁbﬁﬁitiad wiRft6m 1%@4@33@3_&9% Z?ch Lto 4

‘ .S [ rom o]
substituents gbeflc%uéhg?m\(/i\gﬁeg@l&?g%%]ﬁ &el%e(%i(}gﬁ{lc?ﬁlf(‘ﬁ%?%ikgﬁ%)ﬁ_,c Al kyl, -Cl-4

al kyl -ORa, - CilploaByh p-6d14stkyl, -BCai4 haloallydsior NB2RYL 4 hal oal kyl, or
-N(RaRb); (2) a 5- (§r 63 BEseh | nt ai ni ng
from 1 to 3 het %r(gga)torr% I.n epgﬁggﬁg%&ég ggﬁe Cﬁ?%ﬁékﬁ“%hlg%gsé; which is

_ to 3 heteroatoms independently selected from N, O and S; which is

optionally substituted with from 1 to 4 substituents each of which is
| independently -C1.4 alkyl, -C1.4 alkyl-ORa, -C1_4 haloalkyi, -O-C}.4 alkyl,
10 -0-C].4 haloalkyl, -C(=0)R3, oxo, phenyl, or -CH2-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
substituted with from 1 to 4 substituents each of which is independently -Cj-4

| alkyl, -C1-4 alkyl-OR3, -Cj.4 haloalkyl, -O-Cj-4 alkyl, -O-C1-4 haloalkyl, or
15 0X0;

R2is

(1) -Cp-4alkyl,

(2)  -C1.4 alkyl substituted with -N(RaRD), or
20 (3) -C1-4 alkyl substituied 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 L
R3 is -H or -Cj-4 alkyl;

R4 is -CHp-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
subsl;ituents each of which is independently fluoro, bromo, chlorb, -OH, -C1-4 alkyl,
- 30  -C1-4 fluoroalkyl, -0-C1-4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1.2-N(R3RD), -SOoRa,
' ~(CH2)0-2-CO2R 2, 4(CH2)0-2—N(R3)COQRb, -NO2, -SRa, -N(R2RD) or phenyl;

each R2 and Rb is independently is H or -Cj_4 alkyl; and

- 35 sisaninteger equal to zero, 1, or 2; _
' . -928-




optionally substituted with from1l to 4 substituents each of which is

i ndependently -G s{ alkyl, -G .4 alkyl-ORa, -Cl -4 hal oal kulg,Ap-Iﬂ.-zﬁ_?a64 al kyl ,

10 O C1-4 hal oal kyl, -C(=O Ra, oxo, phenyl, or -CH2-phenyl; or (3) a 5- or
n‘oﬁ 3% eroaromatic ring containing froml to 3 heteroatons

|ndep a&it §e7t75el ected fromN, 0 and S; which i s optRCOHHOPETE bst i tut ed

~with from1 to 4 substituents each of which is independently -Cl-4 alkyl,

-Cl1-4 al kyl -CRa, -Cl-4 hal oal kyl, -0-Cl-4 alkyl, -0-d -4 haloal kyl, or 15

oxo; R2is (1) -C4 alkyl, (2) -Cl-4 alkyl substituted with -N(RaRb), or 20

(3) -Cl1-4 alkyl substituted wwth a 5- or 6-nenbered saturated nonocyclic

het erocycl e which contains froml to 3 heteroatons selected from1l to 3 N

atonms, 0 or 10 atons, and O 1S a goms wher ei n the sat ur at ed

het er ocyﬂéph@ﬁfﬂuﬁ%]il@?ﬁp@ﬁgéﬂf@fe@ with from1l to 4 substituents each

of which is indepeldarspagt ef thisilass, BﬁksﬁCsz@epzﬂ whereipithgrphed i al kyl; R4 is

- CH2- phe {mnaﬂggl%b%h@te N&it i‘?&ﬂ%'mé?ﬁub% %Eﬁg??l SHRRSS @ﬁidemlji]h from 1 to 3
b \%n | -

S sk o, biggro. chior, 1HcF Bl . -C ”ﬁr&ag&ﬁ% Cidoroal k-

-(CH2) 1- Mcmﬂo)(cmspgmam)aﬂ)ﬂaz{cmmcogmm 0- 2- N( Ra) CO2Rb, N02

- SRa, - N( o} b _N8AC nd Rb is independently is H or -d-4 '
al kyl ; @?@63%@ nt’e%r‘g?’dggg%yﬁto zero, 1, or 2; -28 18 April 2006 WO
03/ 035077 PCT/ GBOZAGdH—EIﬁs:mfthB phadivg clast ofcampunde obhe atsbant sal t thereof. In
an aspect, &Ltl(trn'nélu&és 330%919 éxactlyb@ﬁ@flrfédtllhﬁle @F&%EB{J\}\%]
\ﬁ%‘ﬁ ichis
0

ndepRhashen gt 595%1 b&ﬁﬁ%%"fﬁgﬂh 14

f | uor oal prcbv;sotmt@mw@b fsyrlot aua@aa@to me chibonpioxl iryhe -C1¢ zropp aRaRrb)

of the prEtidengs HETEE oA LR PRy i auhoORYT A subrel ase

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)  a5-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 substltuents each of which is

independently -Ci.4 alkyl or -C(=0O)R2, or
) -N(R2)-(CH?2)1-2-heteroaromatic, wherein the heteroaromatic Vis as-or
6-membered ring containing 1 or 2 N atoms;

30 R2 s methyl;

R3 is -H; and
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i nvention includes any conpounds of Fornula (I1) exactly as defined in the
‘preceding 10 class, except that when R2 is -Cl .4 al kyl substpriiatesl with
-N(RaRb), it is with the proviso that -N(RaRb) is not attached to the

car bo in the -CL.4 alkyl group that 1is attached to the ring nitrogen
(i.e. r’wph%ﬁ@s{; e -N(RaRb) group is not attached to t H&YBBER® at om al pha to
the ring nitrogen). 15 Another sub-class of the preceding class of :
conmpounds of the present invention includes any conpounds of Formula (I1),
wherein Qis phenyl; 20 Tis: .(I) -H (2) -N(RaRb), (3) a 5- or -

6- menbered saturated heterocyclic ring containing from1l1l to 3 heteroatons
i ndependepttly._ B , . i 1 . ionally substituted
with 1 orRZ I%Il%gHﬂtﬁ&gg}vé&gmpg?n)&%?ogﬁb?%Sﬁ%gg%e’ecﬁg‘gﬁﬁ’r?- Cl-4 al kyl or

- C( =0) Ra, Substitpents sgeivgd whichys)indepensisntdy Sar@ndiri &l-m\ﬁléyleicﬁgt—ﬁ)echat eroaromati c
.i's a 5- oslkyl6-STRITEY, SCHA, IYCHY) @ Warg; 1 or 2 N atons; 30 R2 is nmethyl; R3
is -H and -29 18 April 2006 WD 03/035077 PCT/ GB02/04753 R4 is

- CH2- phenyl, wherein the phenyl is optionally substituted with 1 or 2

subst i § ueedch Reaati Rbfis iwbépehdendy imdemendeabylyamds, -G, -Br, -C-4 al kyl,

-CF3, -O0C-4 alkyl, -SQ2CH3, -SCH3, -N(CH3)2 or -OCF3; 5 each Ra and Rb
‘is-independently -H, nmethyl or ethyl; and s is an integer equal to zero or
1; or a phérratessr fawl toyermoedpt abl e salt thereof. 10 In an aspect of this
subcl ass, R4 is -CH2-phenyl, wherein the phenyl is optionally substituted
with | or 2 substituepnts eagh of which is independently -F, -d, -Br, -Cl4
al kyl -CE?,PEF@%T‘!%&@YW?QM%&S"‘L % Anot her cl ass of conpounds of the
prlesem i nvention ket aaess ofthis suhdass.difbie G2 wherybrwhetein e phenyhisrein Rl i s

- Rk optionally substituted with 1 or 2 substituents each of which is independently -F, -Cl,
' -Br, -C1-4 alkyl, -CF3, -O-Cj4 alkyl, or -OCF3.

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

R1is -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 from1 to 3 substituents each of which is independently
25 (1 -Cig el_]kyl, which is optionally substituted with from 1 to 4 .
“substituents each of which is independently halogen,
-0-C1.4 alkyl, -0-C1.4 haloalkyl, -C(=0)R2, -CO7RA,
-SR3, -5(=0)R4, -N(RaRY), -C(=0)-(CH2)0-2N(R2Rb),
- N(R8)-C(=0)-(CH2)02N®RDRC), -SO2Ra, |

30 -NR#)SO2Rb, -SOzN(RaRD), or -N(R2)-C(Rb)=0,
(2) -OH,
(3) -CEO)Ra,
() -COgRe,

(5)  -C(=O)NRZRD),
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Rk is (i) a 5- or 6-nenbered saturated heterocyclic ring containing from?O
to 1 oxygen 20 atons and from1l to 3 nitrogen atons or (119 Agldooycl i c
het erocycl e which is a benzene ring fused to a 5- or 6-menbered saturated
het er o cI|_c r|ng containing fromO to 1 oxygen atons and from1l to 3

ni t rog% 15" wherein the saturated heterocyclic rETCBR % yclic

het er ocycl e |s optionally substituted with from1 to 3 substituents each
of which is independently 25 (1) -CG-4 alkyl, which is optionally
substituted with from1l to 4 substituents each of which is i ndependent |y
hal ogen, 0-Cl-4 alkyl, -0-Cl-4 haloal kyl, -C(=0)Ra, -CO02Ra, -SRa,

N<S(Ra§) )E? 0) NE Eﬁgf ) O Rb%% dﬁ%@%ﬁwﬁw’m SO2Rb, - SC2N( RaRb), or

-N(Ra) - C(Rb) =0, (2f)-OBRE3) -C(=0)Ra, (4) -Q02Ra, (5) -C(=0O N(RaRb), -30
18 April 2006 WO G@ 035§) KT/ G802/ 04753 (6) -C(=0) -Cl-6 al kyl-N(RaRb),
(7) -SRa, (8) -S(= % S2Ra, 5 (10) -N(RaRb), (11) -Rm (12) -Cl-4
al kyl -Rm wherein t al1g< bs optionally substituted with from1l to 4
substi Suents each afiomwhimtRard)i ndependently halogen, -CH, -CN, -C-4
hal oal kyl, -O Cl-4 &bhyl 10 - OCI 4 hal oal kyl, -C(=0O)Ra, -CO2Ra, - SRa,
-S(=0) Ra; -N(RaRb), -SP2Ra, - N( Ra) SQ2Rb, - S2N(RaRb), or
“N(Ra) - Q(Rb) =0, (13)2) ccSSMaquXierqwhalfm@bﬂalbylkwpwly ubstitutedpithy
al kyl -0 CO- 4 al kyl -Rm 15 ( 1gdbm 198 4%uBdituehes a4t bidBRndently
halogen, -OH, -CN, -C1.4 haloalkyl, -O-C1-4 alkyl,
10 . -0-C1.4 haloalkyl, -C(=0)Ra, -CO2R2, -SRa,
-S(=0O)Ra, -N(RaRb), -N(R2)CO9Rb, -SOsRa,
-N(R2)SO2RD, -SO2N(R2Rb), or -N(R3)-CRD)=0,
(13)  -Co-4 alkyl-N(R#)-Co.4 alkyl-Rm,
, (14) -Cg.4 alkyl-O-Cp-4 alkyl-Rm,
15 (5) -Cg.4 alkyl-S-Cp4 alkyl-Rmo,
(16) .—C()_4 alkyl-C(=0)-Cp-4 alkyl-Rm,
(i7) -C(=0)-0-Cp-4 alkyl-R™, or

(18) -C(=0)N(R)-Cg.4 alkyl-Rm;

20 wherg:in each R is independently -C3-6 cycloalkyl; aryl selected from phenyl and
naphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independe_zntly selected from N, O énd S; or a 5- or 6-membered
hetéroaromatic ting 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 atyl 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
N(RaRb): '

7 the saturated heterocyclic ring is optionally substituted with from 1to3
substituents each of which is independently -C1.4 alkyl or oxo, and is

30 additionally optionally mono-substituted with phenyl, -(CHg)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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(16) -C0-4 alkyl-C(=0-CO4 alkyl-Rm (17) -C(=O0 -0 C0-4 al kyl-Rm or (18)
-C(=O N(Ra)-CO-4 al kyl -Rm 20 wherein each Rmis independeptdpyil 268 6

cycl oal kyl; aryl selected fromphenyl and naphthyl; a 5- or 6-nenbered
saturqﬁ{ﬁg h% grocyclic ring containing from1l to 3 heteroatons

i ndepe ?{{’Wsa ected fromN, 0 and S; or a 5- or GSHEHIHPEH

het eroaromatic ring containing from1l to 3 heteroatons independently
selected from N, 0 and S, wherein any Nis optionally oxidized to forman
N- oxi de; wherein 25 the aryl is optionally substituted with from1l to 3
substituents each of which is independently hal ogen, -C -4 alkyl, -CF3,
-0-d 4 alakd/hll oth©@GEBabl& are asl\yrjggﬁﬁg, deflnB@asRtur ated heterocyclic ring is
optionally substituted with from1 to 3 substituents each of which is

i ndependently -Cl1-4 al kyl or oxo, and is 30 additionally optionally

nmono- subsPf & phaedacgitidallp heapthble sqlGhRAEdE: 2- phenyl, C(=0) - phenyl, -C2- phenyl,
or-C02-(CH2) 1- 2- phenyl ; and the heteroaromatic ring is optionally

substi%ut ed with 1 or 2 substituents each of which is independently

hal ogen, -Cl-4 al kyb Subglassebthe pregadingclag of ¢ormmpeds MEh<Bes5077

PCT/ GB02/ v@iiidmaindudat hnyadob@bunB lof B&nf% @, héein0r | gi nal |y defined above; or

-..a pharmaceutically acceptable salt thereof. 5 A sub-class of the preceding

cl ass of compounds of the present invention includes any conpounds of
Formula (B} wherein R is: R0bON RS RENRBRBRBA RizZ\ N ' a\ RN (,
N 10 RB RIOR8 ccc si 8RR o -

10 Re , R8 , \Rs
Npe - I"ils , IIRB + ,
RS is:
o B
15 - | (2)  -Ci-4 alkyl, which is optionally substituted with 1 or 2

substituents each of which is independently -OH, -0-C1.4 |
alkyl, -OCF3, -C(=0)R®, -CO2R#, -SR8, -N(RaRD), or
- -C(=O)N(R2Rb), - |
3y -C(=0)Ra,
20 - @)  -COgRa,
| - () -CEON(RARD), -
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R8 is: (1) -g 15 (2) -Cl1-4 alkyl, which is optionally substituted with 1 or
2 substituents each of which is independently -OH -O Cli4 aApdlikybe - OCF3,
C( =0 Ra, -CQ2Ra, -SRa, -N(RaRb), or -C(=ON(RaRb), (3) _C(=ORa 20 (4)
5/)0 C(=O N(RaRb), -32 18 April 2006 WO 03/035077 PCT/ GB02/ 04753
(6) d(’ﬂg)’ D) 1- 2- N(RaRb) . (7) -SO2Ra, (8) - (CH2)PETABRHTFY) |
-(CH2)0-2-C(=0) - (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 -Cl-4 alkyl, -OCl-4 alkyl,
-N(RaRb), or -O (CH2)1-2-Rm; 10 R12 is (1) -H (2) -C-4 alkyl, which is
optionally substituted with 1 or substituents each of which is

Lpdigeng?ntol)m( Raglgb)(ﬁp Clgfl_oe?bggaz_@ﬁ) C%Rg) R?i;,) CO2Ra, -SRa, -N(RaRb),
-C(=0) - (CHZ)12N( @R, (6) -SPRa; 20 R2 is nethyl; R3 is -H or

methyl; 25 R4 is - -ph @ oMer ei n the phenyl is opti onaIIy substituted

‘with from1 to 3 sybsti ts ga |ch|S|ndependentnyIuoro
" brono, chloro, - @P Qﬂﬁg 1&‘8;](&&2)0"2'1{
5 (10) -C(-O) 0-(CH2)0-2-Rm, or

(1)  -C(=O)N(R3)-(CH2)0-2-Rm;

R10 s -H, -OH, -C.4 alkyl, -0-C} 4 alky}, -N(R2Rb), or -O-(CHp)1-9-Rm

10 R1Z2is
o K
2) -C1-4 alkyl, which is optionally substituted with 1 or 2
‘ substituents each of which is independently -OH, -0-Cj_4
- alkyl, -OCF3, -C(=O)Ra, -CO2R4, -SRa, -N(RaRb), or
15 -C(=O)N(R2Rb),
(3 -C(=0)Ra,
(4)  -CO2Ra,
(5)  -C(=0)-(CH)1.2NRARD), or
(6} -SO2R¥
20 |
R2 is methyl;

R3 is -H or methyl;

25  Réis —CHz-phényl, 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 ﬂuoroalk_yl, -0-C1-4 alkyl, -O-C1:4 fluoroalkyl, -(CH2)1.2-NRaRb), -SO2R2,
-(CH2)0-2-CO2R3, (CH2)0-2-N (R2YCO2Rb, -NO2, -SR2, -N(RaRb) or phenyl; and

30 -each R2and Rb is independently -H or -C1-4 alkyl;

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

- optionally substituted with from 1 to 3 substituents each of which is independently
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-Cl-4 fluoroal kyl, -OCl1-4 alkyl, -0-C-4 fluoroal kyl, -(CH2)1-2-NRaRb),
-S2Ra, : - (CH2)0-2-Cx2Ra, -(CH2)0-2-N(Ra) CO2Rb, -NO2, - SRpg ApN(Rajgb) or
phenyl; and 30 each Ra and Rb is independently -Hor -C A alkyl; or a

phar macguti cally acceptable salt thereof. In an aspect of this subclass, R4
is - CHEVSHERVA’, "wherein the phenyl is optionally sEBEGBHMEY with from 1
to 3 substituents each of which is independently -33 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753 fluoro, bromo, chloro, -OH -ClIA alkyl, -G4
fluoroal kyl, -0-Cl-4 alkyl, -OC -4 fluoroalkyl, -(CH2)1-2-N RaRb),

_S2Ra, -(CH2)0-2 CQ2Ra, -(CH2)0_2-N(Ra)CO2Rb, -NO2, or phenyl. 5 Another

‘cl ass of I nyant | gl I RN b F la (111): O
o N LR BRERE Rty £ A8 EREmAIGE BRIy, SEE S0’ )
-Cl1- 6 al KiMoraallyb-{GHR ba-MRERP): NG CHe)2-COPRS al kyl substituted with
. phenyl whiCH)oS-NERB)COD, oNob | of peetlist i tuted with froml to 4 substituents
each of which is independently hal ogen, -Cl-4 alkyl, -C _4 hal oal kyl,
-0-CG A alkyl, -0-Cl1_4 haloalkyl, or 15 -CO 6 al kyl -N(RaRb); and (b)
- optioral |y nono- sulAsbthériclaslofhé bresent inderttiok Wcludssiisidoinpb@ of th a 5- or
6- menber ef%:ﬁ@l%%ﬂlit ed heterocyclic ring containing from1l to 3 heteroatons
sel ected from r 2 N atons, O or 10 atons, and O or 1 S atons; 20
~Wherein the heterocyclic ring i goptionally substituted with from1l to 3
substituents each of which iss indepemMlently -Cl-6 alkyl, oxo, or a 5- or

.6-nmenbered heteroaronatic ™Gy | R
|
2 N
I\N \R4
o  (my
wherein R2 is:
' 1)  C1-6 alkyl,
10 (2)  -C1.¢ alkyl substituted with -N(RaRDb),

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

(a) optionally substituted with from 1 to 4
substituents each of which is independently halogen, -C3-4
alkyl, -C1.4 haloalkyl, -0-Cj .4 alkyl, -0-C1-4 haloalkyl, or

15 - -Cy.6 alkyl-N(RaRbY; and
| ' (b)  optionally mono-substituted with -C1.4 alkyl
substituted with a 5- or 6-membered saturated heterocyclic ring
containingifrom 1 t0 3 heteroatoms selected from 1 or 2 N
. atoms, 0 or 1 O atoms, and 0 or 1 S atoms;
- 20 o . 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 1 to 3 N
o .atoms, 0 or 1 O atom, and O or 1 S atom; ' :
25 (@)  -Cy-alkyl optionally substituted with -OH and substituted with a 5-
| or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selécte_d fromIito3 N atbms, 0 or 1 O atoms, and 0_
or 'S atoms; wherein the hcteroéyclc is optionally substituted with
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containing from1l to 3 heteroatons selected froml1l to 3 N atonms, 0 or 10
atom.and 0 or 1 S atom 25 (4) -Cl-6 alkyl optionally subgtpkiuzes w th - OH
and substituted with a 5- or 6-nmenbered saturated nonocyclic heterocycle
which contains from 1 to 3 heteroatons selected from1l to 3 N atons, 0 or
10 at MBS\ Y70 or | S atons; wherein the heterocyfCEGBYIB; onal |y
substituted with -34 18 Aprll 2006 WO 03/ 035077 PCT/ @02/ 04753 from1l to 4
substituents ‘each of which is independently -Cl-6 al kyl, 0-Cl-6 alkyl,

- oxo, or phenyl; or (5) -Cl-6 alkyl substituted with a 5- or 6-nenbered
het er oaromati c rlng V\/mch contains froml to 3 heteroatons selected froml

Lgtgryaff)(r)rgfl Cri ng |s 0 L?I ona ‘@pésjdﬁ@ f&?&?éﬁmﬁﬁewy} f"{]}gﬁ4 substituents

each of which is |90(ébé hexgs or phengl: gt kyl , -0-Cl1-6 al kyl, oxo, or phenyl;

~and al |l other gpri a0l gxlial eubastuRivainngg- ¥ 6.sk@hibeRd h@t@ﬁ:‘d@maﬁé—ﬁn@r a
pharmaceutically acc (Pt abl e salt_thereof. A sub-class of the preceding

class of conmpounds YB¥ChIoatamsdEt to 3 hefesoaterasscieqter figasl wAN aemsounds of
Formuls (111) exaclor 1a3atdgk)aadd den Sd&ﬁn@ﬁwﬂ@x@ﬁitﬂ@hct%a:ﬁﬂn@@ﬁmgﬂ%cept t hat

V\,henR2|s-C16aI t th. the proviso
that -N(RaRb) is noEé{Jz)ﬁa?gQ@ d&#d%ﬁﬁle é% E)ON%]&%REQ‘}W%E hgf\\a'v\%c S6 al kyl group
that is attached l“%ﬁieP‘FT@e‘i’q% §1r6 PG gehCrp 2yl °¥‘hé’fplﬂeﬁ‘é'-N( RaRb) group is
not attached to the carbon atom al pha to the ring nitrogen). 20 Anot her
sub-cl ass B}%gﬂ}% din cI ass. o ounds of the present invention

i ncl udes 8F§‘E}FI<J¥ ‘P? P0%Herein R2 is: (1) -Cl-4 al kyl,
25. (I -(CH2)I-3 N(RaRb) (3) (CH2)1- 3. phenyl, wherein the phenyl is: (a)
optional |y Q?]xdcédﬁcﬂﬁy%@c@?aﬁé&gﬂtﬂeréﬁ 3 substituents each of which is

i ndependently uor o -Cl-4 al kyl, -CF3, -0-Cl-4 alkyl,
- -0-CF3, or

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 -C1-6 alkyl substituted with -N(R2RDb), it is with the

proviso that -N(RaRD) 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(R2RD) 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 prescnt
invention includes any compounds of Formula (If), wherein

R2 is:
' (1)  -Cr-4alkyl,
25 @) -(CHp)1.3-N(RaRD),
(3)  -(CHp)1-3-phenyl, wherein the phenyl is:
| (@)  optionally substituted with from 1 to 3
substituents each of which is independently fluoro, chloro,
N bromo, -C1-4 alkyl, -CF3, -0-C].4 alkyl, -O-CF3, or
30 _ : -(CH2)1-3-N(RaRb); and
. ' (b) optzonaliy mono-substituted with
(CHp)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, 0 or 1 O atoms, andOQor 1S

_35.




30 -(CH2)1-3-N(RaRb); and (b) optionally nono-substituted with

-(CH2) 1-3-saturated heterocycle which is a 5- or 6-nmenber g Apsiaboseat ed

het erocyclic ring containing from1 to 3 heteroatons selected from1l or 2
N atons, O or 10 atons, and O or 1 S -35 18 April 2006 WO 03/035077

pCT/ cEYOPY%?8 atoms, wherein the heterocyclic ringPCE/GHEIGHal |y

substituted with from21l to 3 substituents each of which is independently
-Cl1-4 al kyl or pyridyl; (4) -(CH2)1-3-saturated heterocycle, wherein the
-(CH2)1_3- noiety is 5 optionally substituted with an -CH and the saturated
heterocycle is a 5- or 6-nenbered saturated nonocyclic heterocycle which

contains from 11to 3 habesaaifns fhiaetetl fibeWobisanfsisdbens, 0 or 10
atons, and O or 1 S atons; erein the hetcz‘g?gc cle Jﬁ og%elgnally
substituted with from With §om idassulstitpens g2 I"?&#”Wi PRUGEEEY ndependently a
-Cl-4 alkyl; 10 or (5)-QicHakd-o8ppidykidyl; R3 is -Hor nethyl; 15 R4 is
(Cr2-phenyl . yher i el e, BRGAKk hiSroBid, ARBlntneLBL) LittRskayist h from L to 3

-substituents edch o ich 1s independently fluoro, brono, chloro, -OH,
-Cl-45al kyl, - Cl_gptidnally ssdbticyted with ai0H mi/ by saturated bgtewcydaise dal ky! |
G 1 o) o St by kst G i
-SRa, - a or e . an e i§ independently is or
-Cl_4 alkyl; or aﬁ?%g\ﬁ?{ﬁt@@ﬂ?’?éﬁﬂt’%%% bclagglaéo%saﬁfﬂ ?&ea?oé%sf ’.mqt(L an aspect
of this subclass, B4l 5 stonSHRhekiethe hetevdugeleisroptibmallylsehsiitutedavithopt i onal |y

substituted with fggmiloBeuBsttuedE bhdn Mhsche@mldeehdantly e bCi_g aikpdependent | y
25 fluoro, brono, chioro, -OH -Cl4 alkyl, -Cl-4 fluoroalkyl, -OC -4

alkyll0.-O0-Cl -4 fl@broal kyl, -(CH2)1-2-N(RaRb), -SM2Ra, -(CH2)0-2-C02Ra,

- (CH2) 0- 2- N( R&)HCO2REH2) INGRyridyd; phenyl . Anot her class of conmpounds of the
present invention includes any 30 compound of Formula (1), wherein R is
-C(=O NH (CH2) 1-2-Rk ; and '

| " R3is -H or methyl;

15 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, -0-C1.4 fluoroalkyl, -(CH2)1.2-N(R2Rb), -S02R4,
~(CH2)p-2-CO2R3, -(CH2)0-2-NR2)CO2Rb, -NO2, -SR3, -N(RaRb) or phenyl; and

20 each R2 and RV is independently is H or -C]-4 alkyl;

or a pharmaceutically acceptable salt thereof.
In an aspect of this subclass, R4 is -CH-phenyl, wherein the phenyl is
optionaily substituted with from 1 to 3 substituents each of which is independently
25  fluoro, bromo, chloro, -OH, -C1-4 alkyl, -C1-4 fluorcalkyl, -O-Cj.4 atkyl, -O-Ci-4
~ fluoroalkyl, -(CH2)1-2-N(RaRb), -SO2R2, -(CH2)0-2-CO2RA,
- «(CH2)0-2-N(R2)CO2Rb, -NO2, or phenyl.

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

. Rl s -C(=0)NH-(CH2)]2-Rk ; and

“Rkis()a5-or 6-membered saturated heterocyclic ring containing from 1 to 3
'35 heteroatoms independently selected from N, O and S, or (if) a 5- or 6-membered
: : C.-36- '




_ka is'(i) a 5- or 6-nenbered saturated heterocyclic ring containing from1l
to 3 35 heteroatons independently selected fromN, 0 andifa g@ﬂlZOOG) a 5-

: or 6-menbered -36 18 April 2006 WO 03/035077 PCT/ GB02/ 0475

heteroaromatic ring containing from1l to 3 heteroatons i ndependently
sel ect¥3%¥PEH” N, 0 and S; and all other variables FCR2FIYi nal | y
defi ned above; 5 or a pharmaceutically acceptable salt thereof. A
sub-cl ass of the preceding class of conpounds of the present invention
i ncl udes any conpounds of Formula (1), wherein 10 Rl is '

-C(FO NH(CH2)1-2-Rk ; and Rk is (i) a 5- or 6-nenbered saturated
het er ocyclyk®s t . ' ently
sel ected yg}%ﬁﬁﬁﬁ@gﬂé %SI;% I?)}?g %B@)nﬂté3§@tegbratdé&%r%§%§§{rd§g§yl%&g%?gljraglar omatic ring
cont ai ni.n to 3 heteroatons i ndependently selected from N, OandS; R2
is nethyl; 20 R3.is -H or nmethyl; R4 is -CH2-phenyl, wherein the phenyl is
optional | fro t substl tuents each of which is
i ndependeﬁ??épﬁh%}r%&q s‘r’é%én% On(ghngg}[gcﬁe Vel S} alkyl, -Cl-4 fluoroalkyl,
-0-Cl-4 alkyl, -OCl-4 fluoroal kyl, (CH2)1 2-N(RaRb), -S2Ra, 25
- ( O2) 0- 2oLk B Bamacch @By Gccd tmg@@m&a;&@@f -N02, -SRa, -N(RaRb) or phenyl; and
each Ra and is i ndepend%nt ly -Hor -Cl-4 alkyl; or a pharmaceutically
acceptable salt thereof. 30 In an aspect of this subclass, R4 is
- CH2- phenyl , wher eiAsitthaaspbfthy pracsdinggltss onedmponsdiagtiicpésest Wi th from1 to 3
substitue { f. luoro, brono, chloro, -OH,
-Cl-4 6| kﬁvént_ﬁ%nglﬁfef w@r mpbﬁrfds %@Igg‘g?‘g&% lwéerr:m -0-Cl1-4 fluoroal kyl, _

(mz 2- N(RaRb) , - SO2Ra, (WZOZQMh (CH2) 0- 2- N( Ra) CO2Rb, hm or
phenyl . - B} is-C(AQMNH-(QnG.2- MO 08/ 035077 PCT/ GB02/ 04753

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

15  heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from
N,OandS;

R2 is methyl;

20 R3 is -H or methyl;
R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with from 1 o 3
substituents each of which is independently fluoro, bromo, chioro, -OH, -C1-4 alkyl,

-~ -C1-4 fluoroalkyl, -O-C]4 alkyl, -O-Cj.4 fluoroalkyl, -(CH2)1-2-N(RaRD), -SO2R2,
25 -(CHz)Q_z-COQRﬂ, -(CH2)0-2-N(R2)CO2Rb, -NO9, -SR8, -N(RaRb) or phenyl; and

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

‘ or a pharmaceutically acceptable salt thereof.
30 ' In an aspect of this subclass, R4 is -CH-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, -C14 fluorealkyl, -0-C].4 alkyl, -O- C1-4
~ fluoroalkyl, (CH2)1.2-N(RaRb), -SO9R2, -(CH2)o- 2-CO2Ra,
~ ~(CH2)0- 2—N(Ra)C02Rb -NO2, or phenyl.
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It is to be understood that additional enbodiments of the present

invention include, but are not limted to, compounds of Fqogmya2bogvherein
each of two or three or nore of Rl, R2, R3, R4, Ra, Rb, Rc, Rd, Rk and Rm
i's inde endently defined in accordance with its definition in one of the
enbodi W88 an aspect 5 thereof as set forth abof&V@WM{Shccor dance
with its definition in one of the foregoing classes set forth above or a
-Sub-class or feature thereof. Any and all possible conbinations of these
variables in Formula | are additional enbodinments within the scope of the
present invention. 10 An aspect of the present invention is a conpound

sel ected fromthe lgfsqylaeﬁ&{é?écq%‘a'ﬂ'i‘% cl‘i’o[lgon embqtdhmernt of the J18% % x0- 1, 6-

N- ( 2- et hox benzy’é")%jS g roxy- |
di hydr Opyrl Vﬁ{lt&ﬂnﬁ Ce %m%%e %compounds of FonnulaIwherem each of
N-(2, 3-di twed orakagb enate)of RINK AR R4| RTBONRE 2% RE RV gﬁgg%hgmﬁ oxo- 1, 6-

L o AT oyl LGRS
met hyI ?510 fi asgeiio G%/@f@y@li iprpepiordanc-witly ilsodedinitide in one of the foregoing
N-(4-fl uOél@ﬁ%yfo}m%bé&'&(aqmﬁf@ltamdr%ﬁhﬁ‘@@h@ﬁ%ﬁ' %Ill it %ﬁ Dassible

}-5- hydro>r§%{l {ETE % yrim ar boxam de; 25

N- (2, 3- di FEPHRHIBE "%“Bﬁ“%f‘dr"bﬁ‘m“ arF@E%%ﬁ itpnalesnbpdiments ithimihe di n- | -

-yl met hyl )memqﬂt]l@pm&ndmhmhmpm m di ne- 4- car boxam de;

N-(4-fluorobenzyl)-5-hydroxy-I-nethyl -6-oxo-2-[4-(pyrrolidin-I-ylnethyl)phe

nyl ] - ?l 6- di hydr opyri m di ne-4- car boxam de; 30

N- (4- 1Y uor obenzyl ) A aspert gkie prepant wﬁntrsm@mcoznqonm( selestedifiginnihd - y1 met hyl ) phen

]- 1, 6- giiolayebmeipyng ofi di ne- 4- car boxani de;

N- (2, 3-di net hoxybenzyl ) - 5- hydr,oxy- 1| - met hyl - 2- [ 4- (nor phol i n- 4-yl net hyl ) pheny
]-6- 35 oxo-1, 6-di hydropynm di ne-4-carboxam de; -38 18 April 2006 WD

03/ 03507 7N#&FhoRERNOD7S Bydroxy-1-methyl-2-(4-methylphenyl)-6-0x0-1,6- '
N-(4-f1 u%;ﬁ%ﬁ%ﬂhﬁdlﬁe_ﬂ;égﬂjgmhe met hyl - 2-[ 4- (mor phol i n- 4-yl met hyl ) phenyl ] - 6-

© 0XO0- di hydropyri m di ne- 4- car boxam de; 5 '
N- (4-T1'uor obenzyl) - 5- hydr oxy- 1| - net hyl - 2-{4-[ (4- net hyl pi perazin-1| -

' N-(2, 3-dimethoxybenzyl)-5-hydroxy-1-methyl-2-(4-methylphenyl)-6-oxo-1,6-

dihydropyrimidine-4-carboxamide;

N-(2,3- dunethoxybenzyl)uz {4-[(d1methylanuno)methyl}phenyl}—S—hydroxy-L
20 methyl-6-0xo-1 &dahydropynnninc#carboxamlde

N-(4-fluorobenzyl)-2-{ 4—[(dimethylamirio)mcthyl} phenyl }-5-hydroxy-1-methyl-6-
0x0-1,6-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-ﬂuorobenzy1)—5-hydroxy—1‘—1’n‘ethyl—6—oxo-2-[4-(pyrrolidin—luylmeﬂiyl)phenyl]~
o 1‘,6—dihydropyrimidine—4-carboxamide;
30
N—(4—ﬂuorobenzyl)—s-hydroxy—1—methyl—ﬁ—oxo—2—[4~(p1peudm—l—ylmethyl)phenyl]-
1,6- d1hydropyr1m1d1ne—4—carboxanude

| N-(2,3- dlmethoxybenzyl) S-hydroxy-1-methyl-2-[4- (morphohn—4~yhnethyl)phenyl}-6-
35  oxo-1,6-dihydropyrimidine-4-carboxamide;
-38-




yl ) met hyl ] phenyl } - 6- oxo- 1, 6- di hydr opyri m di ne- 4-car boxam de; 2-{

- 4-[ (di et hyl am no) et hyl | phenyl 18 April 2006
}-N- (2, 3-di met hoxybenzyl) - 5- hydr oxy- | - met hyl -
6- 0x0- 1, 6-di hydr opyri m di ne- 4-car boxam de; 10

2- { 4- [ V@i%P¥YT7am no) net hyl | phenyl } - N- (4-f | uor obenzy| DCTEGHYEI76XY - | - met hyl - 6-
0x0- .1, 6-di hydropyri m di ne- 4- car boxam de;
2-[ (di met hyl am no) (phenyl ) met hyl ] - N- (4-f1 uor obenzyl ) - 5- hydr oxy-| - met hyl -
x0- 15 1, 6-di hydropyri m di ne- 4- car boxam de;
N- (4-fl uorobenzyl)-2-[ (4- forrryl pi perazi n-1-yl) (phenyl) net hyl ] - 5- hydr oxy-1-m
et hyl - 6-o0xo-1, 6-di hydropyri m di ne-4-carboxam de; 20
N- (4-fluorobenzyl)-5-hydroxy-| -met hyl - 6- oxo-2-{phenyl [ (pyri di n3
yl met hyl ) %{wmmwl) §~h1dr6x3di-ln;edtbeM(mb@hﬁim%l—yhmﬂi;@pmﬂyﬂé;oxo-
2-benzyl - } d(gd\; hﬁ&h@ﬁ‘c@@:’ﬁéﬂﬁg N-(4-fluorobenzyl)-5-hydroxy-6-0x0-1, 6
di hydr opyri m di ne="4-car boxam
1- [ 2- (di met hyl ami no) et hyl ] - N- (4-f | uor obenzyl ) - 5- hydr oxy- 2- ( 2- met hyl phenyl ) -
ﬁl— ?zoflsl O @H-fiyeslotepyyl)-rhokiroey- Snkiy b@{ﬂl[(tldﬁethylplﬁerazlg—l- )-6- L6 30

‘ uo eny 0Xo0-
di hydr o py t@?lﬁ%ﬂeaﬁé!&% %d%ag&%pyr%mdmegﬁl-car OX d@

2- benzyl - N-(2 3-di met hoxybenzyl ) - 1-[ 2- (di et hyl am no) et hyl ] -5- hydr oxy- 6- oxo

R e i P e L e e R
-N-(4-flu r°68 3%&?&1 =P é

6- ox044, 6- di hydropyr| m di ne- 4- car boxam de;

G e IR By AR A e P pert
N (4-fl uotd pyLinug; 9f‘d %) O?Fa“ﬁ@ﬁ hyl - 6- oxo- 1, 6- di hydr opyri ni di ne- 4-
car boxam de; 10

B O R RRHBRTY) by TR N -k bbby Aoy T S-SR ' ™ o e 4

car boxam

N-[ 4- 15 uoié@@%ﬂn@n@ﬁ%@hm@%zyl ] - 5- hydr oxy- | -.met hyl - 6- oxo- 1, 6-
di hydr opyhm di ne- 4- car boxam de;
N~(4-ﬂuorobenzyl)—2~t(4—fonny1piperazin—1-yl)(phenyl)methyl]—5—hydroxy—l-methyl-

- 6-0x0-1,6-dihydropyrimidine-4-carboxamide;

20 N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-{ phenyl[(pyridin-3-
ylmethyl)aminolmethyl }-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 -methyI—Z—(4~methylpheny1)~6-oxo—-1 6-
30 d1hydropynnnd1ne-4~carboxanude,

2-benzyl-N-(2,3- dxmathoxybenzyl)-l [2- (d1methy1ammo)ethyl]~5-hydroxy—6—oxo—1 6-
d1hydropynm1d1ne4-carboxam1de,

-39 -




15 '
N- ( 3-chl oro- 4- rret hyl.benzyl) - 5- hydr oxy-| - met hyl - 6- oxo- |, 6- dg iy opys | m di ne-

4- carboxam de;
5- hydr‘go)émsqg%lR 2S) - 2- hydr oxy- 2, 3-di hydro-| Hi nden- met hyl -2-{4-[(4

PCT}&]JOZJ’M?

rret hyI pi perazi n-1 -yl ) nmet hyl ] phenyl }- 6-o0xo0-1, 6-di hydropyr| ni di ne- 4- car boxam

de;
N-(4-f1 uor obenzyl ) - 5- hydr oxy- 2-(4-{[(2R) 2- (met hoxynet hyl ) pyrrolidin- | -
yl ] net hyl } phenyl ) - 1- net hyl - 6- oxo- 1, 6- di hydr opynnndi ne- 4- car boxam de; 25

N (a1 uommazawxp:ﬁerwﬂn%meawﬁﬁne{aygmﬁ@ |1i20/6BEL NI I | ol | din-1 -

| ].met hyl ropyr 4- carpgoxam de;
N-(4-f1 uorogen C}‘%Ydﬁc’l’(yﬂmf‘f{'éez;‘??frf zyl ) ami no] met hyl } phenyl ) - 5- hydr oxy- | -

met hyl - 6- oxo- 1, 6- di hydr opynr ni di ne- 4- car boxar ni de; 30

2 benzyl N(@ﬁu&o‘ﬂ&fz?ﬁ%ﬂ%&ﬂ&ﬁﬁdﬂéfﬁﬂ%x&o 5 @ [&Dpygﬁl lﬂ—ﬂmpeﬁgi eI‘1 hyl) - 6- oxo- 1, 6-

hydr car

pyr
1 [ 2- (58 ilﬂ%}?léﬁﬁa’}}el Ayihydippimidingst-essearapiide; 5- hydr oxy- 6- oxo- 1, 6- 35
di hydr opyri m di ne- 4- car boxam de; -40 18 April 2006 WD 03/ 035077
.PCT/ GB02/
N-(4-fl uolﬁg%@ﬁ%m})?nzg) S"h(ydré’ﬂ/ 1neihsd: 61°x(3p]y§'idﬁ1iyﬂmBYr§H“ﬂ%‘Pﬁyl ) -1, 6-di hydr opyri ni
di ne- 4- cféfh%%aﬁp 5
2- benzyl - N- (4- quorobenzyI) 5- hydr oxy- 6- oxo- 1- (2-pyrrolidin-1-ylethyl)-1, 6-

di hydrop

2- beﬁ@w %?{L(%%'}W%%Wﬁ %%?‘Y@OW&WM -Qxeol.G-dihydrppysisridigeA- 1- yl et hyl ) - 1, 6-
di hydr opysibekaiide- 4- car boxani de; 10 ‘ '
2- (1- benzyl pi peri di n-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-I|-nethyl - 6- oxo- 1, 6-
di hy’dropﬁi‘g di ne- 4- car boxan de;

N- ( 4- f | uSFEbeREgi2 )(hﬁlq?wm)bpnzﬁﬁﬁﬂ;wr@ymmﬂa@m -bé1 i di n- 2-yl) - 6- 0x0- 1, 6-
15 di hydrditpyrdpsiislidie-4Actbdkaxam de;

2- (1 enzyl pi peridin-3-yl)- N—(4 f1 uor obenzyl ) - 5- hydr oxy- | - met hyl - 6- oxo- 1, 6-
di hyc}r ri mdi ne-4-carboxam de; 20 1-{3-[(di nethyl am no) net hyl ] benzyl
}-N-(4- fI 6¥@ﬁ@ﬁﬂwn¥hﬂbﬂ¥d®6%yéﬁxwx0&&hﬁ4ﬁdﬁh&dﬂ@@&ﬁmﬁhﬂdm@#A car boxani de;

carboxamide;

S-hydrbxy-N- [(1R,ZS)-2—hydroxy~2,3—dihydro-lH-inden—l-yl]-1-methy1—2~{ 4-[(4-
20 methylpiperazin—l—yl)methyl]phenyl}-6~0x0—1,6—dihydropyrimidine—4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(4-{ [(2R)-2-(methoxymethyl)pyrrolidin-1-
‘yl}methyl}phenyl)—l—methyl-G—oxo—l,6-dihydropyn'midi_ne-4~carboxamide;

25 - N-(4-fluorobenzyl)-5-hydroxy-2-(4-{ [(28)-2-(methoxymethyl)pymrolidin-1- .
' yl]mcthyl}phenyl)~1-methyl—6-oxo—1,6—dihydropy1imidine-4_carboxamide;

'N—(4—ﬂuorobenzyl)-2~(4-{{(4—ﬂuorobenzyl)amino]methyl}phenyl)—S—hydroxy—l—
methyl—ﬁ—oxo-l,6«dihydr0pyr_imidine-4-carboxamide;

30

~ 2-benzyl-N-(4- -fluorobenzyl)-5-hydroxy-1 (2—m01phohn—4-ylethyl) 6-oxe-1,6-
.thydropymmdmc-étwcarboxanude

| 1- [2-(d1methylammo)ethyl]—N {4- ﬂuorobenzyl)-5~hydroxy~6-oxo 1,6-
35 dlhydropynnndme—cl—carboxmmde
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N- (2, 3- di met'’hoxybenzyl ) -1-[ 2- (di met hyl ani no) et hyl ] - 5- hydr oxy- 6- oxo- 1, 6-
- di hydr opyri m di ne-4-car boxam de; 25 18 April 2006
“N-(2, 3-di met hoxybenzyl ) - 5- hydr oxy- 6- oxo- 1- (pyri di n 3-ylnmethyl)-1, 6-
di hydr opyri m di ne- 4- car boxande;
N4- (4-VOWSPEBENzyI ) - 5- hydr oxy- | - et hyl - N2- ( 2- mor phol ’GHG@BYPEEhy| ) - 6- 0x0- 1, 6
- 30. di hydropyrim di ne-2, 4-di car boxam de;
N-(4-fl uorobenzyl) - 5- hydroxy 6- oxo- 1-[ 3- (pyrrolidi n-1- yhnet hyl ) benzyl ] -1, 6-
di hydropyri m di ne-4-carboxam de; -41 ------- ----- 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753
N-(4-fluorobenzyl)-5-hydroxy-I-{3-(norpholin-4-yl rrethyl)benzyl] 6- oxo- 1, 6-
di hydropyr| m di ne- 4- car boxam de;
N- (4- f | uorbiieiogebensl s lydssy- $-0x B 1 {(pyridire Bylhgshybet, &mhydﬂapydr)mdmehyl ] benzyl }-6
- -oxo0- 5 14&;afholaaaﬂl1a@pyr| m di ne- 4- car boxam de;
N- (4-fl uorobenzyl) -5- hydr oxy- 6- oxo- 1-{3-[ (4- pyridi n- 2- yl pi perazin-| -
yl ) met hyl ] benzyl } - 1, 6- di hydr opyri m di ne- 4- car boxam de; 10

N- (4- f Puoldiseayi-N- M-MnbdnzyiOyS—Hydr@@-(ﬁnmpm%ymolﬁﬂyl-mm?wl)ﬁ)enzyl] 6- 0xo0- 1, 6-

di hydr.opygip %%%Hn%
N-(4- quorong%/]I) I oXy- 6- 0X0- I'-{2-[(4-pyridin-2-ylpi perazin-1 -
y

I ) met hyl ] benzyl 1 6 di hydropyr| m di ne- 4car boxam de; 15

(
~yh)
SF ﬁ, 4-f1 uoﬂéiamtwkm ﬁixombdm&s& ﬁymytﬁlbxcﬁi%ﬁipgndiﬂﬂfy@tﬁﬂ) Ne2-yl-1, 6-

i hydr opy g
(4- flugirg%r%??ﬁ?lé[ gﬂh Wf“ met hyl - 6- oxo- N2- (pyri di n-2-yl net hyl )-1, 6-
di

i A9dr opyri ni di ne- 2, 4 d| car boxani de;

(4-f1 uozqpea@yip)peﬁmmadﬂﬁm(wu@&b@yzga)Qgsxyc@om Befli Slofs-ysPr 0Pyl ) - 6-0x0-1, 6

- di hydro m di ne- 4- car boxa

N-(4-fl UOB%‘B‘%HI})W'}J&‘@ e HyFar H] %[ 4- (nor phol i n- 4- yhnet hyl ) benzyi ] - 6- oxo- 1, 6-
di hydr opyri m di ne- 4-car boxam de;

N-(4-fl UO %Ibén kﬂfdﬂf%}lﬁxa&ﬁh@f -metﬁ21p1pen n2 yi) 6- oxt}/h%t hyl) - 6-oxo-1, 6-

di hydr r| m di ne-
y §) py dihy: 0pynm1dme—4-carboxannde

N4-
20.
N-

2-(1- benzylplpendm-?:-yl)-N 4- ﬂuorobenzyl)—S-hydroxy-l methyl~6-oxo 1,6-
dihydropyrimidine-4-carboxamide;

20 1-{3- [(damethylamno)methyl}benzyl}-N—(4 -fluorobenzyl)- 5—hydroxy—6 -0X0-1,6-
dihydropyrimidine-4-carboxamide;

N- (2 3-dimethoxybenzyl)-1- [2~(d1meﬂ1ylammo)ethyl] 5~hydroxy—6—oxo—1 6-
: dlhydropmmldme-él—carboxannde
25
N—(Z,3—dimethoxybenzyl)—S-hydroxyﬁ-oxo—1-(pyﬁdiu-3—y]methyl)—1,6—
' dihydropyrimi_dine-él-carboxamide; :

N4-(4-ﬂu0r0benzy1}—5-hydroxy—1-methyl-N2—(2—morpholiﬁ—4—yiethyl)-6-ox0-1,6-
~ 30. - dihydropyrimidine-2,4-dicarboxamide;

o N—(4¥ﬂu0robenzyl)-S-hydroxy-ﬁnoxo-1—[3~(py1r01id1'n~l-yhneﬂlyl)benzyl]-l,6-
dihydropyrimidine-4-carboxamide; -
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30 2-(2, 2-di net hoxyet hyl )-N-(4-fl uorobenzyl)-5-hydroxy-1-nethyl - 6-oxo-1, 6-
di hydropy i m di ne-4-carboxam de; 18 April 2006
2-(2,3-dihydro-II-1-indol-2-yl1)-N-(4-fluorobenzyl)-5-hydroxy- I-rrethyl 6- 0X0
-1,6- 35 di ydropyrlmdl ne- 4- car boxam de; -42 18 April 2006 WD 0 3/035 0 7

7 pCT/ B3R5 3 PCT/GB02/04753

2-[ 2- (4- benzoyl pi perazin-1- yI Yet hyl ] - N-(4-fl uorobenzyl)-5-hydroxy-1-net hyI
6- oxo- .1, 6-di hydropyri m di ne- 4- car boxam de; 5

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

A

N—(4f|uo éﬁﬂ’ B@(’&alﬁld%'ethyl-G oxo-2-(1, 2, 3, 4-tetrahydroqui nol i n-2
-yl)- 1, 6-di hydr opyr| m d| ne- 4- car boxam de;

N- 4-f1 h met_h 1,2, 3,4-tetrahydroqui noli
(1) v N e TR B L b BByt ety o

(28, 4RP- 4 %%@hz@tbmwdlzeﬂébal{bo{LMdél uor obenzyl ) ani no] car bonyl } - 5- hydr oxy-

1- et hyl - 6 0x0-1, 6-di hydropyri mdi n-2-yl)pyrrolidine-I-carboxylate; 20

b
E gg 4F$J ' 2 I‘Hf‘ ftwqropeneyltsy-Brdpnyy f-Paenl e 6Pyt yipmergr bxy- | - net hyl -

oxo0- 1, 6- diyhyethyiiyaheylgh! i6-Bhydrdpydintiside-axyipyxdanalié;di ne- | - car boxyl at e;
2- [(28 4R) - 4- (benzyl oxy) pyrrol.i di n-2-yl ] - N-(4-fl uor obenzyl) - 5- hydr oxy- | - met

hyl - 6- oxo 1, 6-di hydr él’l m di ne- 4- car boxami de; 25.

N- ( 4- f 1PuoMb nad}§ v B3 (g phiiin-4ylnpthyDbeppyli-6aixpdi- 2- y1 | - 1- met hyl -

.6-o0xo0- 1, &@myﬁ{mlm@ﬁmcar boxam de;

. N-(4-fluorobenzyl)-5-hydroxy-2- [ (2S, 4R) - 4- hydr oxy-| - met hyl pynolidin-2-yl]-1

- 30 net hyl - 6-o0xo0-1, 6-di hydropyri m di ne-4-car boxam de;

2- [ ( 2S, ARN-¢-fluverteyiybrdyhydiexyed-hyd-py 2-{@Hpydidin-Rylyibbrabin( - f | uor obenzyl ) - 5- hydr

oxy- I - mMebiysbm Grrehey i1 & dlhfurl AR Gihdt dhbidugar boxam de; -43 18 April 2006

15 '

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

N4-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-N2~(pyridin-2-ylmethyl)-1,6-
20 dihydropyrimidine-2,4-dicarboxamide;

N-(4-flucrobenzyl)-5-hydroxy- 1—(2-hydroxy-3-morpholin~4»_—y1propyl)—6-ox0—1,6—
~ dihydropyrimidine-4-carboxamide;

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

‘ N (4—ﬂuorobenzyl) -5-hydroxy-1 —methyl—Z—(Z-morphohn—4—ylethyl)-6-0x0 1,6-
dihydropyrimidine-4-carboxamide;
30
2~(2 2- d1meth0xyethy1)~N—(4 ﬂuorobenzyl) 5- hydroxy~1 -methyl-6-0x0-1,6-
d1hydropynm1dme-4~carboxam1de

. 2—(2,3—dihydro~IH-indol—Z-yl)-N—(4—ﬂu_orobenzy1)~5—hydroxy—1~methy1—6-oxo-1,6—
35  dihydropyrimidine-4-carboxamide; ' : :
. - 42 -




WO 03/035077 PCT/ GB02/ 04753

2-1(2S, 4R) - 1- benzoyl - 4- (benzyl oxy) pyrrol i di n- 2- yI] N-(4-f hgogmhevay! ) - 5- hyd
roxy-1- methyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxande;

2-[1- (N, N—dlnethylglycyl) 2, 3-di hydro- 1Hindol -2-yl ] -N-(4-fl uorobenzyl)-5-h
'ydr oxy™8 %088 hy1 - 6- oxo- 1, 6- di hydr opyri ni di ne- 4- car BSTAMGE4753

2- (1 ‘benzoyl - 2, 3- dlhydro IH-indoI 2-yl)-N-(4-fluorobenzyl)-5-hydroxy-I-neth
yl - 6- oxo-1, 6- dlhydropyrlnldlne 4- car boxam de; 10

'N—(4 f1 uor obenzyl ) - 5- hydr oxy- | - met hyl - 6- oxo- 2-[ 1- (pyri di n- 2-yl car bonyl )- 2, 3
- dihydro-| Hindol -2-yl]-1, 6-di hydropyri m di ne- 4-carboxam de; tert-butyl
3-(4-{[(4- fIuorobenzyl)anino]carbonyl}-5-hydroxy-|-nethyl-6-oxo-1,6-

di hydr opyr.i m di n- 2-yl) - 4- net hyl pi perazi ne-|-carboxyl ate; 15

N (4-f1 uo.‘ZdBéﬁ-bwzyylelmgpamzylﬂeﬂw&ﬁ;ﬁﬂﬂgm(ohem})ﬁwydwpnahahylss-wo) - 6- 0X0- 1, 6-
di hydr opy nieadiklydneyAinsdibdacambetenide; .
(+)-N-(4-fluorobenzyl)-5-hydroxy-I-nethyl -2-(4-net hyl nor phol i n-3-y1) - 6- oxo-
1, 6- 20 di hydr opyri m di ne- 4- car boxanm de :
(-)-N-fa- fz’r[W@bélﬁw}hﬂgiBGYBWGMWMPNI(MUeﬁb@Qy]mSthMphahylrﬁ 3-yl) - 6- oxo-

1, 6- di hydx@pyLdifyas .
2-(1-ethyl- ’g él hyéﬁg 1H| ndoI 2- y%} N- (4-fl uor obenzyl) - 5- hydr oxy- 1| - net hyl

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

' 2-( 1- benz dyWlypenbeatiyl-RhydyxyN- (né&@l-w RBBRZY B XitGaRy T st yIyRL hy | - 6- 0x0- 1, 6

- di hydro
N-(4-f] uo?%%%a?ﬂjg g%&gﬁ%ﬁ;g& yel 6- 0x0-2-[ 1- (pyri di n- 2-yl car bonyl ) pi pe
ri di n102- yl]-1, 6-di hydropyri m di ne-4- car boxam de;

N- (4-f | UONaheRZMbbnF3t )LBLWMWﬂ-mBﬁS;M brP2{(22, Batthihyam&élﬁoﬂ 25H! ahydr oi soqui n

olin-3 35 0Xx0 dro rimdine-4-carboxam 18 April 2006
V0 037 0aoby ABEEB Sl R

2- (1- benzoyl pyrrolidi n 2- yI )-N-(4-fl uorobenzyl)-5-hydroxy-1-nmethyl - 6-oxo0-1,
6- dihydr auyfriudiddE -l-methyl- inolip-2-y1)-

N- (4- I% uor g%-er?%%/cjl@ hy oxy aﬂbﬂﬁhz Fl ‘8""‘% 1%3 4fet{ah§ ﬁoglllmr‘f-’lﬁl-%lp'%ar bonyl ) pyr -
ohdi n? 2-GrFe-4 OEQRYFBAIRG-frgas Om‘éﬁ boxami de;

tert-butyl (ZS,4R)#4-(Bcnzyloxy)-2-(4—{ [(4-ﬂu0_robenzyl)amino]carbonyl }-5-hydroxy-
1-methyl-6-0x0-1,6-dihydropyrimidin-2-yl)pyrrolidine-1-carboxylate;

20 tert-butyl (25,4R)-2-(4-{[{(4-fluorobenzyl)aminc]carbonyl }-5-hydroxy- 1-methyl-6-
0x0-1,6-dihydropyrimidin-2-yl)-4-hydroxypyrrolidine-1-carboxylate;

2-[(28 4R)-4—(benzyloxy)pyrrohdm—Z—yl]-N~(4-ﬂuorobenzyl)-5-hydroxy— —methyl~6-
o oxo0-1 6—d1hydropynm1dmc—4—carboxanndc
25
-N~(4—ﬂuorobenzyl)—S—hydroxy—Z—{(28,4R)-4—hydroXypyrrolidin—2—yl]—1~methy1-6-oXo-
1,6-dihydropyrimidine-4-carboxamide;

. N-(4—ﬂuorobenzyl}-5-hydroxy—Z—[(ZS,4R)—£Lhydroxy—1-methylpjfrrolidin-2-y1]71—
30 methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide; '

2-[(25 AR)-4-(benzyloxy)-1-methylpyrrolidin-2-yl]-N-(4-fluorobenzyl)-5- hydroxy—l-
methyl-é oxo-1 6~d1hydropynm1dme-4 carboxamide;

-43 -




N- (4-f 1l uorobenzyl) - 5- hydr oxy-1 - met hyl - 2- (1- met hyl pyrrolidin-2-yl)-6-o0xo0-1,6
- di hydr opydm di ne-4- car boxam de; 10 18 April 2006

2-[(2S, 4R) - 4- (benzyl oxy) - 1- (pyri di n- 2-yl car bonyl') pyrrolidin- 2p N (4-

fl uor obenzyl ) - 5- hydr oxyl - met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;
2- [ 1- (AOMERYT7am no) - 2- phenyl et hyl | - N—(4 fl uor obenzyquTJ@qw{Vﬁbxy | - met hyl - 6
-0x0- 15 1, 6-di hydropyri m di ne-4- car boxam de;

2-[(2S, 4R) - | - benzoyl - 4- hydr oxypyrrolidin-2-yl]-N(4-fl uorobenzyl)-5-hydroxy
-1 - nmethyl -6-o0xo0-1, 6-di hydropyri m di ne-4-car boxam de; 20

N—(4 f1 uorobenzyl) - 5- hydroxy 2-(1-isobutyl -2, 3-di hydro-I Hindol -2-yl)-I-net
hyl -6 “oxo0 dro e-4-c :

N- ( 4- fI uo?i@g 43{)1 b@z S‘&?Y % );?Yl?f@tsﬁréﬁﬁ'rﬁ%‘ -BuorpbrparlyShpdenali - 2-yi ) - 1- ne
t hyl - oxwthyl- G-Odo-ﬂ)ﬁddlbpwpymmddme4¢amaxm&am de; 25

2-[1- (N N- di et hyl gl ycyI ypyrrolidin-2-yl]- N—(4 fI uorobenzyl) 5- hydr oxy-1-nme
t hyl -6- o0xo0-1,6-dih opyr.i m di ne-4-carboxam d _
1- [(6 br oAt %ﬂweﬁmmr%mwﬁwm R @rﬂuombenzyi)rizbydmnzyn 5- hydr

oxy 305 1- naiidetil-6Gx0xIq6- &hﬁdﬁpﬁuﬂﬂﬂwwaﬂoﬂmﬂﬁe4 car boxam de;

N- (4-fl uorobenzyl)-5-hydroxy-I|-nethyl-2-(i-nmethyl pi perazi n-2-yl)-6-0xo0-1, 6-
di hydr opynm di ne- 4- car boxanride; -45-, 18 April 2006 WO 03/035077

PCT/ GB0218@41r5azoyl-2,3-dihydro-1H-indol-2-yl}-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-

. 2-(1-benzgyd-t b= ﬁ%m@gbﬂb&aﬂ% N- (4-fl uorobenzyl ) -5-hydroxy-| - nmet hyI
6- oxo- 1, 6-di hydr opyfi m di ne- 4- car boxani de;

N-(4-fl uorobenzyl) 5- hydr oxy- I - et hyl - 6- oxo- 2-[ 1- (pyri di n-2-yl carbonyl ) -1, 2
, 3, 4- 16t Hi(#dlyohbewayl)ribhydie:3- lyinkthil-6 oxh-ByY tHpidni 25/ dibenyl-2,3r boxam de;

2 (1-acet &hgﬂ)rlgj i'ﬂ%lﬂ-’@;%%&Q&%ﬁ%ﬁ%@%&ﬁ& hydr OXy- | - met hyl - 6- oxo-1, 6

- di hydropyti
+ 2-[1- (cycl opropyl carbonyl ) pyrrolidin-2-yl]- N-(4 quorobenzyI) 5- hydroxy I-

ﬁlE hil f|6 @N:f)buﬂyl @'(ﬂu{mcﬂl:@mb&hﬁ)MQ ?{fﬂlﬂ? l—mettlljlglwﬁﬁoxloal 6-r ol di 2y
th 6(0X0- 1 Wﬁ%ﬁ%ﬁﬁ%@wﬁ%@a sulTonyl)pyrroli v

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

(+)-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—Z—(4-methylmorphoIm—3—yl)—6 -0Xx0-1,6-
-dlhydropyrmudme—él-carboxaxmde

25 2-(1-ethyl-2,3-dihydro- 1H—1ndol 2—yl)-N-(4—ﬂu0robenzyI) 5. hydroxy—l—methyl -0-0x0-
' 1,6- thydropynmldme—Marboxamide

_ '2-(1-bcnzoylplpendm-z-yl)-N~(4—ﬂuorobenzyl)—5 hydroxy—l-methyl—ﬁ—oxo 1,6- -
_ ' dihydropyrimidine-4-carboxamide;
- 30
' N- (&ﬂuorobenzyl)-s-hydroxy- -methyl-6-0x0-2-[1- (pyndm—2-ylcarbonyl)p1pend1n~
2-y1]-1,6- dlhydropymmdme 4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-methyl-1,2,3 4-tetrahydroisoquinolin-3-
.35 yb-6-0x0-1 6—d1hydropynm1dme 4-carboxamide;
| | s




4-f| uorobenzyl ) -5-hydroxy-1-nethyl -2-{ 1-[(4-nethyl norpholin-3-
|)carbonyl ] pyrrohdin-2-yl }-6-o0xo0-1, 6-di hydropyrim di ne- 43%&@9@% de;

1, 4- d| rret hyl pi perazi n-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-I-nethyl - 6- oxo-
20 d :{v]d7r opyri m di ne-4car boxam de;
4- fWB(S]P/?) 5&Hzyl ) - 5- hydr oxy- | - met hyl - 6- oxo- 2- [ 1- ( pyRGTEF#284%% car bony! ) pyrr
din- 2-yl]-1, 6-di hydropyri m di ne-4-carboxam de; 25
(2S, 4R) - | -acet yl - 4- (benzyl oxy) pyrrolidin-2-y1] - N-(4-fluorobenzyl)-5-hydr
- '
4-
(

(
)
(
, 6
N- (
i
[ . pyrr .
y met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxani de;
N-(4-fl uorobenzyl)-5- hydroxy-2-(1-isoni cotinoyl pyrrolidin-2-yl)-1-nmethyl-6-
0
[

ox 6- di hydropyri m di ne- 4-car boxam de, 30 2-{

1,
N- (ezh]y: g gl g‘r’fl%ﬂglw‘fo é’!‘%%hﬁi‘i g’:‘ﬁg’f"%f—?%/ﬂ) S-hydroxy-1-methyl-6-0x0-1,6-

oxo- 1, 6difidrypiropidineideiartexdmidar boxande; :
(4- quorobenzyI) 5- hydroxy-I|-nethyl-2-1 1-[(1-nethyl 4H i m dazol -2 35
| ) car ponyl j pyrrolidin-2-yl}-6-o0xo0-1, 6-di hydropyri m di ne- 4- car boxam de;
>-/423 18 Apﬁ. (Jf‘p Esenaydy %w%fss}sdmew me%ib{@w@%-ylcarbonyl)pmohdm—
-[(2S, 4Rl=yﬂj 106 &ihydrogyrinyidin@yabok ahiigi n- 2- yI ] - N- (4-f 1 uor obenzyl ) - 5- hydr oxy-
- ‘met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4-car boxam de; 5
C2-[1-(anili nocarbonyl )pyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydroxy-I-methy
| - 6- oxo- N-(&LapiepenzoPyprlivdicyrlemethyl2-femethylgprrolidin-2-yl)-6-oxo-1,6-

2-(4-et h}'dhh*]dr Bﬁélﬁé%%ékdﬁnae yl)-N(4-fl uorobenzyl)-5-hydroxy-I|-nethyl-6-
0XO0- 6- di ropyri m di ne-4-car boxami de; 10 N-(4-fluorobenzyl)-5

hydr oxy- 1- rrethyl 2-{1-[(1-0) C dopyri di n- 2- yI)carbonyI]pyrrolldl n-2-yl }
-6-0x0-1 SBE(ﬁS AR B lanzylox 0+ IR@yAdis-2 B exmy OB irrolidin-2- 1]-N-

N-(4- qu h 2- zi n-2-yl carbonyl ) pyrr

o Ve pangR vl Mp@@ﬁ%f@é@;%ﬁ& N - Gidin Ya 0"&‘“13 =

2-[(4R)-3-acetyl -1, 3-thiazolidin-4-yl]- N-(4 fl uorobenzyl) 5- hydr oxy- 1| - net hy

|- 6- oxo ﬂ[lﬁ(ddhéwﬂirﬁﬁwz & 52 g

N- ( 4- H uolréglﬁ @4 ; 5- n%%—@héﬂy ﬁhyﬂl@-@ﬁ[l -2- [1 r?rl%t ﬁgldmxy(l metl%l Stk f onyl ) pi peraz

in-2-"yl X0°K? 81 ’dlne4carboxamde

N- (4-fl uorobenzyl ) -5-hydroxy-| - met hyl - 2- (4- et hyl t hi onor phohn- 3-y1) - 6- oxo-1

, 6- 2-[(2S,4R)-1- benzoyl—4~hydroxypy1rohd1n-2—y1]-N—(4-ﬂuorobenzyl)~5-hydroxy—1—
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide:

}-

y
2-
1
0
o 2-
0X
0
1-
6-
N
2
I

20 N-(4- ﬂuorobenzyl)—5-hydr0xy—2—(l~1sobuty1—2 3-dihydro-1H-indol-2-y1)-1- methyl -6~
ox0-1,6-dihydropyrimidine-4-carboxamide;

_ ) N ~(4-flucrobenzyl)- 5. hyd:oxy—-Z—(l -isopropyl-2, 3-d1hydro~1H—1ndol-2—y1) -1-methyl-6-

i 0xo-1 6—d1hydropynm1d1ne—4~carboxarmde
25
2-[1- (N N- dlmethylglycyl)pyxrohdm—2~yl]—N—(4~ﬂuorobenzy1)~5—hydroxy-1~methyl 6-

o0xo-1 6-d1hydropynm1dmc—4 carboxannde

| 24 1-[(6—bromopyn'din—2-yl)carbonyl]pyrrolidin—?.—yl}~N~(4—ﬂuorobcnzyl)—5-hydroxye
- 30 1-m¢thy1~6—oxo—l,6—dihydr0pyrimidine’—4—carhoxamide;

N~(4—ﬂuorobenzyl)—5-hydroxy—1—rnethyl‘-z-(l-methylpiperazin-Z—yl)—6—0x0-1,6~
dihydropyrimidine-4-carboxamide; :

45




di hydr opyri sni di ne- 4- car boxani de; 25 '
[ 4-fl uoro-2-(nethyl sul fonyl)benzyl]-5-hydroxy-I-net hyI G30xRH 200d - (pyr azi
n-2 vyl carbonyl)pyn ohdin-2-yl]-1, 6-di hydropyri m di ne-4-car boxam de;
2- (1 a rrolidin-2-yl)-N[4-fluoro-2- (n'ethylsulfo | ) benzyl ] - 5- hydroxy
5 t%({g/fg B- 0x0- 1, 6- di hydr opyri ni di ne- 4- car boxani *d: (}’/302’047’3
2- (3 acetyl 1, 3-thi azolldln 2-yl)-N-(4-fl uorobenzyl) - 5 hydr oxy- | - net hyl -
x0-1, 6- di hydropyri m di ne-4-carboxam de; -47 18 April 2006 WO 031035077
PCTI GB02/ 04753

2-[1- (acetyl am no) - 1- met hyI et hyl J-N-(4-fluorobenzyl)-5-hydroxy-1I-nethyl-6-0
xo- 1, 6- dal(y% I-h e &zﬁﬁﬁg bl -ﬂﬁ benzyl)-5- :

éﬁﬁ? 2 g e enz?'])) glyﬁmﬂomtqymoxﬁyl 6- oxo-1,6

2-(1- acet rrolidin et hoxy enzy
- 5 di hyd S{dﬁ‘?Hé(PHEdlﬁe%éfﬁfBB’%ngi

2-(4-acety|-|-rrethy| pi perazin- 2- yI) N-(4- quorobenzyI) 5- hydr oxy-1| - et hyl - 6

oxo- 1 ondy _ermnfzé,wx@ g@&ﬁ”&%{hggé R L R T I

~yl car bonyfefak Iﬂ@@ﬁmﬂb@%ﬂﬁmdﬁ,dl ne- 4- car boxani de;
~2-(1l-acetyl pyrrol | d| n- 2 yl) 5 hydroxy | - et hyl - N-[ 2- (et hyl t hi 0) benzyl ]-6-0
xo-1,6- d d| e
N-(4-fl uo?g% dfﬂ/%e%'i%@% ﬁefliﬁlﬁwg‘%}bll r‘??ﬂw g2xedify!l ) ami noj - 1-

met hyl et h@hydrbpmmﬁylwecadmamda- di hydropydn3i di ne- 4- car boxani de;

2-[1- benzoyl 4- (pyra2| n 2-yl carbonyl ) pi perazin-2-yl]-N(4-fluorobenzyl)-5-h
ydrox i) 6- di hydr opyri m di ne- 4- car boxam de;

2-'(74 %b’@c ?5‘5/ Byr¢hdpt: %rlysl 4-Hugbesedhamzgioxy-Eneltd-6xy - | - met hy! -
6- 0x0 ,1 ﬁeodlﬁsﬂdwdp)pynmchhe%ea%@;amhm(am de; 25

2-[ 4- (benzyl oxy) - 1- (pyr azi n- 2-yl carbonyl ) pyrrolidin-2-yl]-N(4-fl uorobenzyl
)-5- hydroxy-|-nethyl - 6-oxo-1, 6-di hydr opyri nudi ne- 4- car boxam de;

(1-ac etWﬁ«ﬂﬂleP@m Sohyglioxyp-inethg-H Inendtaptspifongplyiroliiifg i lebgxd-- net hyl - 6- 0x
1,6 dihyg ymngjj; -elarg(g(raggiéam de; 30

(1- fscetylﬁggrﬂw?l di n- 2-yl') - 5- hydr oxy- N- ( 2- net hoxybenzyl ) - 1- et hyl - 6- oxo- 1,

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(4-methylmorpholin-3-
ylcarbonyl]pyrrolidin-2-yl }-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-
0-
2-
6-

2-(1,4-dimethylpiperazin-2-yl)-N-(4-flucrobenzyl)-5-hydroxy-1-methyl-6-o0x0-1,6-
20 dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)- S-hydroxy—1-meﬂ1y1—6—0xo—2—[1—(pyr1dm— 3-ylcarbonyl)pyrrolidin-
2-y1]-1,6- dlhydropynm]dme—éi-carboxannde, ‘

25 2-[(28,4R)-1~acety1-4—(bcnzy10xy)pyrrolidin-2~y1]-N~(4—ﬂuorobenzyl)-S—hydroxy-1—
methyl—ﬁ-oxo—l ,6-dihydropyrimidine-4-carboxamide;

N-(4- ﬂuorobenzyl)-S-hydroxy»Z-(1-1somcot1noy1pyrr011d1n-2—yl) -1-methyl-6-0xo-1. 6—
- d1hydropymmdme—4—carboxam1de,

30 :
' 2-{1- [(ethylamno)carbonyi}pyrrohdm-z-yl}—N—(4~ﬂuorobenzy1)~5-hydroxy—1~methy1~
-6-0x0-1,6- d1hydropynm1d1n&4-carboxam1de,

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(1-methyl-1H-imidazol-2-
35 yl)carbonyl]pynohdm-z yl}-6-0xo0-1 6—d1hydropynm1dme—4—carboxam1de
e -46 -




18 |

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

N1-[1-(4-{[(4-fluorobenzyl)am no]carbonyl}-5-hydroxy-I|-meyw;H- gsp-1,6 35
di hydropyri m di n-2-yl ) - 1-net hyl et hyl ] - N2, N2- di net hyl et hanedi o}\)m de; 48 18
April 2006 WD 03/035077 PCT/ GB02/ 04753

2- (1- XREAPYHol i di n-2-y1) - N-[ 2- (di met hyl ani no) benz PLFCBOHYIPOXy- | - net hyl - 6
-0x0- 1, 6-di hydropyri m di ne-4-carboxam de; 5

2-[(29)-1-acetyl pyrrolidin-2-yl]-N-(4-fl uorobenzyl) 5- hydr oxy- | - net hyl - 6- ox
o-1, 6- di hydropyri m di ne-4-car boxam de;

_N-(4 f | uor obenzyl ) - 5- hydr oxy- 2-[ 4- hydr oxy- 1| - (pyrazi n- 2-yl car bonyl ) pynolidin
-2-yl]- 1-nethyl - 6-o0xo-1, 6-di hydropyri m di ne-4-car boxam de; 10
N-[1-(4-{[(4-f]luorobenz m no] car bo } - 5- hydr oxy- | - met hyl - 6- oxo- 1, 6-

di hydr opy%([@ﬁdﬁpﬁ Ioacgtyy-4 %E%F@EWT@ECHWWI%d&i’@?@bqlzﬂfﬁily@]%hﬂazoI e- 6- car boxam
i de; - methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S,49)-1-acetyl -4-fl uoropynol i di n- 2- yl] N- (4-f | uor obenzyl ) - 5- hydr oxy- | -
met hyl 15 6-o0xo0-1, 6-di hydropyri m di ne-4- car boxam de;

N- ( 4- £3 uo?bbémilinoyarony)pyretiding2-si (A fidrabenzyl)-5-hydroxy-1-methyl-6-oxo-

1- et hyl - feldikaropbhmtdidet-EbGadRle: 2
yl ) car bonyl ] pi'per azi n- 2-yl } - 6- oxo- 1, 6- di hydr opyr i mi di ne- 4- car boxani de; 20

N- (4-fl uorobenzyl)-5-hydroxy-1-nethyl-2-(l-methyl-I-{[(5-nethyl-1, 3, 4- oxadi
azol - 2- y2j4ethjjehyiethalpipeczint hyi)-N-@-ftvopebbnt X5 -hytis 0P metiidi-Bgs-4- car boxam de;
N1-{1-[4- fg%ﬁ% gﬁrﬁldcf}lef(ﬂ@a&% fonyl ) benzyl ] annno} car bonyl ) - 5- hydr oxy- | -

met hy] - 6- oxo- ropyrim 15z 2- yl]-1-nethylethyl } -N2, N2 25
di met]rpyl et hanedi am de

2 (4 acetNl(muamderrmI)Mymoﬁmaﬁemyﬁzwp(iJkaﬁ fddupz obenzyl) - 5- hydroxy-1-neth
- [ oxam
| N— ( 4 fl u&”c])c%‘%ﬂ Tvﬁiﬂgﬁﬁé%%ﬁz@-oro- ‘@3'6% Ee“[‘ E“P%ﬁiﬂ}lﬁ*ﬁ di n- 4-
yl carbonyl ) pyrrolidin-2-yl]-1, 6- d| hydropyr| m di ne- 4- car boxam de;
- N-(4-1l L1
yl ((:a ugﬁ%ﬁghﬁw a@’“ d(ropyr@%%é’khzeﬁ%xﬂdn xam e; 35 -49,

04753

2-[(4R)-3-acetyl-1,3-thiazolidin-4-yI]-N. ~(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide; )

7.20 N-(4-fluorobenzyl)-5- hydroxy— -methyl-2-[1-methyl-4- (methylsulfonyl)p1peraz1n—2~
yl1}-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

+ . N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylthiomorpholin-3-y1)-6-0xo-1,6-
o dihydropyrimidine-4-carboxamide;
25 | o
o N-[4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-methyl-6-ox0-2-[ 1-(pyrazin-2-
 ylcatbonyl)pyrrolidin-2-yi}-1,6-dihydropyrimidine-4-carboxamide;

_‘ 2-(Lacetjrlpyrrolidin—Z—yl)—N-[4~ﬂuoro—2—(methylsﬁlfonyl)benzyl]—S-Hydroxy-1-—'
30  methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

7 72-(3-acctyl-1 3-thiazolidin-2-y1)-N-(4- ﬂuorobenzyl) S~hydr0xy—1—methyl—6—oxo~1 6-
' dlhydropyrlmldme-ti-carboxalmde '

-47 -




N—(4 f1 uorobenzyl)-5-hydroxy-|-nmethyl-2-{ 1-nmet hyl -1-[ (1H pyr azol - -5-

yl carbonyl ) anai no] et hyl }-6-o0xo0-1, 6-di hydropyrim di ne-4-cag ae;

2-[ (2R, 4R) - 1- acet yl - 4- net hoxypyrrol i di n-2-yl]-N-(4-fl uorobenzyl)-5-hydroxy-
5 met hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de; 2-{

1- [ ( di YXRp=am no)(oxo) acetyl | pyrrolidin-2-y1}- N (4- IquﬂbB(@@@ﬁCZyl ) - 5- hydr oxy
-1 - nethyl -6-o0xo-1, 6-di hydropyri m di ne-4-carboxam de; 10 N-{ 1-[4-({

[ 4-f1 uoro-2- (net hyl sul fonyl ) benzyl ] ani no} car bonyl ) - 5- hydr oxy- | - net hyl

6- oxo- 1, 6-di hydropyri m din-2-yl]-1-nmethyl ethyl }inridazo[2,1-b][1, 3]thiazole
- 6- car boxam de;

2-

L[ C2E 48 REbiaHl o  TENIORA e Ma L A Ht 82502y ) - hvdroxy

N- (4-f1 uod gyngnrh @Ii[lgﬁ-(l sopr opyI sul fonyl ) - 1- met hyl pi perazin-2-y
]-1- methyl - 6-o0xo0-1, 6- d| hydr opyri m di ne- 4- car boxam de; 20

T O il i 52> v

1,
y-
I\I—(4-fﬁuodrhly¢npyh1)1dﬁe44wﬂrboxgmﬂe[ (2S, 4R) - 4- net hoxy- | - net hyI pyrrolidin-2-yl ] -
met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 25

(4-fl uorobenzyl ) 5- hydr oxy-| - net hyl - 2-f

met hy P¥fresesHyrpetbdpipepain i) Nehfluprobenzyl)-5-hydroxy-1-methyl-6-oxo-

6- 0x01,b-GBhydirdpytimitine4-tarbdxagnde; car boxam de,

2S)-1-acetyl -4,4-difluoropyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydroxy-

N

I
2-
o]
1-
4-
1-1(
3
| -me Eg 30 6-oxo- 1 6- di hydr opyri m di ne- 4- car boxam de;

2- [ (2H)-4RN=(4- fh@mbyﬂlzyl)-%hmyﬂymcfbﬂrﬁ{hmzﬂlyﬂ—q -piykagid-F-1 uor obenzyl ) - 5- hydr oxy- |
0

2-

| -

y

y

2

t

2
met hyl - Gea% ik 18 April 2006 WO
N 035077§1PCT&3§8% Mipmbﬁb-m@&lﬂﬁ&é‘pﬁ%ﬁ@%@%ﬂ&amé@

[ (2S)-4,4-difl uoro- 1 rret hyl pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-
N geghél 2-(61Wlﬂymhmnkﬂ;‘ﬂ)—ﬁmydmny—dTmhﬁﬁGFﬁ:(WG lﬂug)'b[ierizy%] 6-oxod1 6- 3' c

i xy- | -met hy 0XO0- pyri dazi n-

yl car bony % %§£¥—4 m%f)f%%ﬁﬁ di hydr opyri m di ne- 4- car boxam de; .
' N-(4- uorobenzyl) 5- hydroxy I -nethyl - 2- (1-methyl -1 -1 [norphol i n-4-

]]goxo) acnt(ylﬂuafnbemy Of( L BmfHabol SLy25YH: gm;gmﬁgj-ﬂ car boxamni de; 10

(2R 4m2:ﬂ1 lelhgrﬂl Im3 @&/1-6"‘ (g?ton?}i-((ﬁl %2'0 CemYAnle—él-carboxanu epyr rolidin-2-yl}-N(4-

2-[1-benzoyl-4-(pyrazin-2-ylcarbonyl)piperazin-2-yl}-N-(4-fluorobenzyl)-5-hydroxy-
20 l-methy1-6~oxo-1,6-dihydr_opyrimidine-4nqarboxami_de;

2-(4-benzoyl-1-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-
1,6-dihydropyrimidine-4-carboxamide;

25 2-[4—(benzyl_oxy)—1_-(pymzin~2-y1carbonyl)pyrrolidini—yl}-N—(4—ﬂuorobenzy1)—5~
‘ hydroxy—l-methyl-ﬁ-oxo-l,6-dihydropyrimidine—4—carboxamide;

_ 2*(1-acetylpyrrohd1n—2—yl)-N~(2,3 -dimethoxybenzyl)-5-hydroxy-1 —methyl—fi—oxo 1,6-
.thydrop)rrudene-4-carboxam1de,
30
—(I-acetylpyrrohdm—z-yl) S—hydroxy-N-(Z-memoxybcnzyl) 1-methyl-6-0xo-1,6-
dlhydropynnndlne-4-carboxannde

L N 1—[1-(4-{[(4—ﬂu0r0benzyl)amino]carb0ny1} 5- hydrdxy-l—methyl-ﬁ 0x0-1,6-
35 dlhydropynmldm—z-yl)— —meﬂlyleﬂxyl}NZ,N?. dJmethylethanedlamxde
-48 -




~fluorobenzyl) -5-hydroxyl - net hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de;
2-[(28)-4, 4-difluoro-I|-(pyrazin-2-yl carbonyl)pyrrolidin-2-1gl45{¥20ds f | uorobe
nzyl)-5- hydroxyl - net hyl - 6- oxo- 1, 6- di hydropyri m di ne- 4- car boxam de; 15
N-(4-1] or?)senzyl ) - 5-hydroxy-I|-methyl -2-{ (2S, 4S)-1-nethyl -4-

[ (met hWISUPIAG1 ) ani no] pyrrohdin- 2-y1 } - 6- oxo- 1, 6- di IRAHOHINST di ne- 4-

car boxam de; 20 2-{ 1-[(di nmethylam no)sul fonyl]pyrrolidin-2-yl

}-N-(4-fl uorobenzyl)-5-hydroxy-1 -
‘met hyl - 6- oxo- 1, 6-di hydropyri m di ne-4- car boxam de; 2-{

(2R 4R) - 4- et hoxy-1 -[ (met hyl am no) (oxo) aetyl ] pyrrolidin-2-yl }-N(4- _
fl uor obenzyl) - 5- hydr oxyl - met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;
25 . : : |
2- ( 28) - 4, 2 SFFYIBYElidin 5y N 2 {dmathylpmine s payily lyydrestr kimathal-§p1e-N- ( 4- f | uor ob
enzyl) - 5- li6ydthwkopyhimiditdig-karbexuntidd;, 6- di hydr opyri m di ne- 4- car boxam de;
2-[(2S)-4,4-difluoro-I|-(pyridin-2-ylcarbonyl)pyrrolidin-2-yl]-N(4-fluorobe .
nzyl)-5 30 hydroxy-|-nethyl - 6-oxo-1, 6-di hydr opyri m di ne- 4- car boxam de; 2-{
(2S) - 1°[ ( il yacetmpraidin gy HR (¢ ipombenzy)-fhydony mathyl GraxoZ,6¢1  } - N- ( 4-
f I uor obenZityfiropyrtiidineycattrorBhié] - 6- 0xo- 1, 6- di hydr opyri m di ne- 4- car boxam de;
-51 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 -
N- (4-fl uorobenzyl)-5-hydroxy-1-net hyl - 2-f _ '
1-[ Irri)r phoN~H=ﬂ1wydb€®§’3)5ah3@tqﬂy}33Wh}@tdxdi]n(-pyrazinuzaylcarbonyl{)pyrrolidin-z-yl]-
2-yl }-6-0x% %Y gpnqd i85 A-Gabaxam de;  2-
- (29) - & [(d?ﬁﬁﬁ)ﬁgﬁé%%ﬁ%ﬁb ace?@?]ﬂpcéﬁpg I 'Tr?n- 2-yl-} -N-(4-fluorobenzyl)-5
.5 hyd %xy-l - met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- cazboxam de;
- 2-{(2S) - 1Nl e HHibmibeirg)){ame Joatb it} Slyafory-i dhdtnd-6Ydxb-1)-( 4-fl uoro-2-

et hoxybegybob gyt dRAdIn e b SR g 4 car boxar de

N1- [1-(4-([(4-fluor obenZyI ) am no] car bonyl } - 5- hydr oxy- | - met hyl - 6- oxo- 1, 6-

~di hydr opyzi[mﬂis?u-%cet}%ﬂud?@ﬁfaﬁhaﬁm %:‘\ﬁlifm%rdﬂgn@| m&# o hagadi am de. :
2-[(29)-1; lidip-2:y1]-N-(2-f i R R LS B A
cihyi . g%ge-iz%@%ﬁd%@mwmﬁ%ﬁmmﬁ- T1or S 2 RUhB ez 5y owy- 1 -m

N- (4-fl uorobenzyl) - 2- [ (2S,4S)-4-fluoro-1-nethylpyrrolidin-2-yl]-5-hydroxy-1
-methyl = NGaQit8robey sy R bRV PSR R SRS i imidazol-2-

yl)carbonyllpiperazin-2-yl }-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

20 N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1-{ [(5-methyl-1,3,4-0xadiazol-
2-yl)carbonyl]amino }ethyl)—6-oxo-1,6-dihydropyrimidine-4-carboxamide;

N1-{1-[4-({[4-fluoro-2-(methylsulfonyl)benzylJamino Jcarbonyl)-5-hydroxy-1-
o methyl-6-0x0-1,6-dihydropyrimidin-2-y1}-1-methylethyl }-N2,N2-
-~ 25 dimethylethanediamide; : ‘

: 2—(4-acetyl-1,2—dimethy1piperazin-2—yl)-N—(4—ﬂuorobenzy1)—5—hydroxy—1—methyi—ﬁ-
o0x0-1,6-dihydropyrimidine-4-carboxamide;

30 N—(4—ﬂuorobenzyl)—5-hydroxy«l—methyl—G-.oxo-Q—[15(py1'in1idin-4~
| ylcarbonybpyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

| N—'(4~ﬂuorobenzyl)-S-hydroxy—1-methyl-ﬁ-dxo-z-{lf(pyﬁnﬂdin—S-
: . Ylcarbonyl)pyrrolidin-2-y1}-1,6-dihydropyrimidine-4-carboxamide;
.35 | o
' -49- .




2-{ (2S,4S)-1-[(di net hyl am no) (oxo) acetyl]-4-fluoropyrrolidin-2-yl }-N(4
20 18 April 2006

| - fl uorobenzyl) - 5- hydr oxy-| - net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxani de;

N1-[1- \60{)31%5(%7

[ (3-chl I uor obenzyl ) am no] car bonyl } - 5- hydr oxy- F(-:W&B%(Wsé- 0XO0-

1, 6-di hydropyri m di n-2-yl)-1-nmet hyl et hyl ] - N2, N2- di net hyl et hanedi am de; 25
and pharnmaceutically acceptable salts thereof. Another aspect of the
“present invention is a conpound selected from the group consisting of, 30
-N-(4-fluorobenzyl ) -5- hydroxy-1-net hyl - 6- oxo- 2- [1 (pyr azin-2-yl carbonyl ) pyrr

olidin- 2- NJ(4~ﬂ&016bé¥iz§WQfl@Bwkymrﬁétﬁﬁ‘24{1C1ﬁétﬁ§12<1 Lé;n razol-5-
2-1(2S, 4R i di n- 2= fI b | ) -5-hyd
21t ot hy i gl 85 P e 1350055 0 Aot

des35 . 52718 April
2006 WO 03/ 035077 PCT/ GB02/ 04753

N- (4-f1 uorphsnay .}_aéetﬂw @si&pgfsgﬁax 7 %T-Ig;(&]ﬂé&ro%l 9@%{ )

yl )car nyI %rro XO0- ropyr car boxam de;
(1- a ﬁ@iﬁﬁofr}io 2ay|) 5- hydr oxy- I-rret hyl - 6- oxo- 1, 6
5 di hydr opyrimdi ne 4 car boxam de

o 2-
_ -2-[(28 4R)4 1- di nz 1]-N-(4-
Cf uorobenzy f@%{%ﬁ%@@) xﬁ%?%wpyémgéﬁ}giﬁg&bd@%@% ﬁﬁ'&"ﬁ%"yﬂj’car boxani de;
10 ethyl- 6—oxo 1,6-dihydropyrimidine-4-carboxamide;
N—(4-f| uorobenzyl) 5- hydr oxy- 1- et hyl - 2- (4- et hyhnor phol i n- 3-yl ) - 6- oxo-1, 6-
di hydr.opy car
Co N - By R ea s poyboseHyming casbond fshiiswpionstils- y1 ) - 6- oxo-
1, 6- di hyGﬁHquylrﬁ mhy&dpﬁﬂnﬂrwﬂybdmmﬁah}ﬂﬁmdazo[z 1-b][1,3]thiazole-6-
(-)-N-(4-f mg{&gg@zyl) 5- hydr oxy- | - et hyl - 2- (4- et hyl nor phol i n-3-yl ) - 6- oxo-
1,6- di hygropyrl m’di ne- 4- car boxani de _
N- (4-fl uorobenzyl)-5-hydroxy- 1- et hyl - 6- oxo- 2-[ 1- (pyndi n- 2-yl car bonyl)pyrro

:\L ? |4 n]: 20 22(3R, JR)ll-ﬁcrﬁbi?Mﬂﬁ@@wcjrpﬁleﬁ]cﬁﬁ ]Cﬁf(hgii@x%b%l%yl) 5&11 dro§y~1|— bonyl )- 1, 2
uor 0X 0X0- ridin- car bon
eﬁ%?y"&ﬁllno ?4 Jr%’%“]‘”%‘?’é‘%fbﬁ Pyrim di gg 4- car boiam de; ¥5 '
2 [(28 4R) -1 -benzoyl - 4- (benzyl oxy) pyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hyd
roxy-1- R tadRorRiAyLs- Ry ARy S T2 R Py LRG f CRAE RGN AT IR 2-y1)-1-

methyl-6-0x0-1,6- d1hydropynm1dme-4—carboxauude,

20 2—[1,2—dimethyl—4.—(méthylsulfonyl)piperazin—z—yl]—N—(4—ﬂuorobenzyl)~5—hydroxjr—1~
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5- hydroxy-Z-[(ZS AR)-4~ methoxy—I-methylpyxrohdm-z-yl] 1-
" methyl-6-oxo0-1, 6—d1hydropymn1d1ne—4-carboxaxmde
25 | |
' N—(4-ﬂuorobenzyl)-S—hydroxy— 1-methyl-2-{ 1-[(methylsulfonyl)acetylpymolidin-2-
yl}—6-0x0—1,6-dihydropy1imidine—4~ca:boxarhide; - '

2-[(2S)-1-acetyl-4, 4~d1ﬂuoropyrrohdm-2~yl]~N {4-fluorobenzyl)-5- hydroxy—l—methyl—-
30 . 6-0x0-1 6-d1hydropynmldme&4-caxboxannde

| 2—[(2R,4R)-1—acetyl~4~ethoxypyrrolidin-z-yl]-N—(4~ﬂu0r0benzyl)_—5-hydr_oxy—1—
- methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

. -50-




2-[(2S, 4R) - 1- acet yl - 4- (benzyl oxy) pyrrohdi n- 2-yl ] - N- (4f | uor obenzyl ) - 5- hydr ox
y-1- methyl -6-oxo-1, 6-di hydropynm di ne- 4- carboxam de; 30 18 April 2006

N- (4-fl uorobenzyl) - 5-hydroxy-1 - net hyl - 6- oxo-2-[ 1- (pyri di n- 3-yl carbonyl ) pyrr
olidin- 2- Ih-l,G-dihydropyrinidine-4-carboxanide;

N (_4‘-’VP|°€{§3r5 Henzyl ) - 5- hydr oxy- 2- (i -i soni cot i noyl pyr?HEB244%53y1) - 1- et hy! -
- 6-0x0-1, 6- 35 di hydropyri m di ne-4-carboxam de; -53 18 April 2006 . WO
03/.035077 PCT/ GB02/ 04753 ' _
2- (1, 4-di net hyl pi perazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-I| -net hyl - 6- oxo-
1, 6- di hydropyri m di ne-4-carboxamde; 5 1

N- (4-fl uon L JiflRoBYIdeN Y| STREY A A {4k ¥l - lfkd m dazol - 2-
yI)carbonégfgmgftligiﬁTZ- ? ?g?gg%?%&g§%%ﬁ§%¥é%§gﬁ2¥évﬁégﬁ?2arboxanide;
2-(1-benz ‘ﬁt// PoPildh 11521161? nNding 4 cpbe¥astidtizy| ) - 5- hydr oxy- | - met hyl - 6- oxo- 1,
6- di hydropyri m di ne-4-car boxam de; 10

N (4-fl uopobens TR XYl -t v h-22 1 - t.hyl sul fonyl ) pyrrolidin-2-yl]
Noroxor 1A o yNN N L IR by O T (ondiin s

2- [ (4R - 3Y5ebeppyrafidinlyiol ¢-dihsdmpyrifidine 4cattoxemisbenzy| ) - 5- hydr oxy- | - met hy
| - 6- oxo- 15 1, 6-di hydropyri m di ne-4-carboxam de; 2-{

1-T (et hyl gm rboavd 1 pyrrolidin-2-yl}- - f | uorobenzyl ) - 5- hydr oxy- 1- net
Loty SRk ERLOAR LA hah 2oL folaisnonr

- 2- ( 4- et hyY{gxojpeetiilampin thydi-Gro2s- 1.6 )dilydopyhmidhrecbenBodamide; hydr oxy- | - net hyl - 6-
. 0x0- 1, 6-di hydropyri m di ne-4-car boxam de;

2-[(2S, 4R) - 4- l.oxy) - 1-met hy] pyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydr
oxy- 10 RS ks dimetbor et aos

N- (4- f | uofiohieenyyl) 5-Bydyey-Dxiettll-GRixB31 6~ @hys idiné-RYidkdnids;Y | car bonyl) -2, 3
- di hydro-| Hindol-2-y1]-1, 6-di hydropyri m di ne-4-car boxam de;
N- (4-fl uor ghenzyl ) - 5- hidr oxy-|-nethyl -2-(1-nethyl -1, 2, 3, 4-t et rahydr oqui nohn
-2-yl)  30%-H23xbF-fiiBom-ineirersy Liyttathiond)pyrolidit Gxd iNeld:fluorobenzyl)-5-
N- (4-f | uoliydhapayheth P-4l 05 \iHy By i dind-A Ladlbiyde: 1. 2, 3, 4- t et rahydr oi soqui n
olin-g& yl)-6-o0xo-1, 6-di hydropyrim di ne-4-carboxafi de;
N—(4-ﬂuorobenzy1)-5—hydroxy-l-methyl—z-{(28,48)—1-methyl—4—
[(methylsulfonyl)amino]pyrrokidin-2-yl}-6-0x0-1,6-dihydropyrimidine-4-
carboxamide; )

“200 2 1-[(dimethylamino)sulfonyl]pyrroﬁdin—2~y1}-N—(4—fluorobenzy1)—5—hydr0xy—1—
methyl—@oxo—l,64dihydropyﬂmidine-4—ca:boxamide;

27{ (2R_‘,4R).-4—ethoky—‘1 ~{(methylamino)(oxo)acetyllpyrrolidin-2-yl }-N-(4-
. fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1 ,6-dihydropyrimidine-4-carboxamide;.
25 - ' :
| 2—[(23)—4,4—diﬂuoro~1~(pyﬁdazin—3-yIcarbonyl)pyrrolidin—2—y1].-N-(é_l—ﬂuorobenzylj—S—
hydroxy—l—methyl—&oxo—l,6-dihydropyﬂnﬁdine—4-carboxanﬁde; S |

2-[(2S_)-4,4~diﬂuoro—1-(pyrid_in—2—ylcarbonyl)pyrrolidin-2-y1]-Nf(4-ﬂubrobenzyl)-5—
30 hydroxy—l-methyl~6—0x0—1,6-dihydropyﬂmidin¢-4-carboxalrﬁde;

_2—{(2S)—1~[(di1_nethylamino)(oxo)acetyl]-4,4—diﬂuoropyn'olidiﬁ;?.-yl}~N-(4-
'ﬂuorobenzyl)—S-hyd:oxy—lfmethyl-6-ox0-1,6—dihydropy1imidine—4~carb0xamide;_

R




-54 18 April 2006 WO 03/035077 PCT/ GB02/ 04753

2-[ 1- (di et hyl ami no) - 2- phenyl et hyl ] - N- (4-f | uor obenzyl ) - 5- MWAMyZObﬁnet hyl - 6

-0x0- 1, 6-di hydropyri m di ne-4- car boxanvde; ' ' '

2-[ (di get hvl am no) (phenyl ) met hyl ] - N- (4-f | uor obenzyl ) - 5- hydr oxy- 1 - net hyl - 6- o

X0- ”?’é)-:’é?ﬁqg;dr opyri mi di ne- 4- car boxani de; PCT/GBO2/04753

N- (2, 3-di met hoxybenzyl ) - 5- hydr oxy- | - net hyl - 2- [ 4- (or phol i n- 4-yl et hyl ) pheny

~1]-6- oxo-1, 6-di hydropyri m di ne-4-carboxam de; 10 and pharnaceutically
acceptabl e salts thereof. Oher enbodinents of the present invention

include the followng: (a) A pharmaceutical conposition conprisihg a

compound af-(4-fiasiobyif. 3 ny@sy . R TGOl Y. e carrier. (b) A
phar_maceutzi Séf‘l cowé)}é‘it' ()),%%_\%xl?,ch C(l)rrpg?@ie[g%s ?{éﬁﬁ@%ﬁ)@%&ﬁkl%&%ﬁr ed by
conbi ni ng LB %0r éé‘o@ﬁm‘é‘fhﬁ’%“&qa{}’é‘x%@nt of a conpound of Formula (1)
and a pharnmaceutically acceptable carrier. (c) The pharnmaceuti cal ,
conposi ti RE:T : [ COMMYIi.Si.n herapeytically effective
~ amount _of @g{rgﬁl—)ﬂ'@#rﬁ%%ﬂ?&%&gﬁlmiﬁ%%ﬁ%’ Brg 7 om t he group
“consi sti nGYYPXY-{-yretinbs-axatl&rlibadropyiandise42@rhommidenrodul at or s, and
anti-infective agents. (d) The pharnaceutical conposition of (c), wherein

-~ the HV ihnfeagti ALDS treat ment ent..is an_antiviral selected fromthe
~.group coh'szﬁéfsﬁﬁféfz%nf ek%?@“’b‘ﬁ%l"ggge@yﬁ °Bﬂ‘?@rﬂ}’%@nﬂ?ﬂ§%ﬂeosi de HV reverse

transcri pingdesyhenryl)-5-bydoxmhaethyiilorodicidihydrbiringias-aeaibbansas; pt ase
inhibitors. 25 (e) A conbination useful for inhibiting HV integrase, for

treating r. pr ing infection by 131V, or for preventing, treating or
~del ay'mg Pﬁél'gﬁgﬁg" robgqzpBamig|cahony }-5-hydor g auethd€-onp-led-f ect i ve anount of

- a conpoundihpdropimidina?-§1) 1 -rasblylehyl|-Ne et sahiivnh alliggkdye amount of an HV
infection/AIDS treatnent agent selected fromthe group consisting

of . IffV/ALDS antiviral agents, imunonodul ators, and 30 anti-infective
agents. (#1(Z¥héd-2eeipymRlidin?yBfN-(fluoroenehokybbrerybiS\hiidndxg At eyl Al DS

- treat nent 6-agenis-diBy@spydifidid-1-2hibSLIfgd.€d from the group consisting of IRV
protease inhibitors, non-nucl eoside 'RV reverse transcriptase inhibitors

and nucl eoside 111V reverse transcriptase inhibitors.
' N—(4—ﬂuorobenzy1)—2—[(2S,4S)—4~ﬂuoro—1-methylpyrrolidin—fl—yl] -5-hydroxy-1-methyl:-

~ 6-0x0-1,6-dihydropyrimidine-4-carboxamide;

| 2~{(ZS,4S)-1—[(dimethylamino)(oxo)acetyl]—4~ﬂuompyrrolidin—2—yl}—N-(4-‘
20 f]uorobenzyl)—S—hydr.oxy-1-methy1-6-oxo—1,6-dihydropyrimidine-4—carboxamide;

NI-[1-(4-{ [(3-chloro-4-fluorobenzyl)aminojcarbonyl }-5 -hydroxy- 1-methyl-6-0xo-
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—ﬂu'0robenzyl)-S-hydroxy-1-methy1~6-oxo—2-[1--(pyrazin—Z—ylcarbonyl)pyrrolidin- |
2-y1}-1,6-dihydropyrimidine-4-carboxamide; '

2-[(28 ,4R)—1-benzbjrl%—hydroxypyrrolidin-2—y1}-N—(4—flﬁorobenzyl)-S—hydroxy-l—
- methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide; '
' -52-




- -55 18 April 2006 W).03/035077 PCT/ GB02/04753 (g) A method of inhibiting
~HVintegrase in a subject in need thereof which conpriseg ggixbstering
to the subject a therapeutically effective anount of a conmpound of Formula
(1). (h). A nethod of preventing or treating infection by HV in a 5 subject
~in neeUMEREEF which conprises adninistering to thé’%ﬂ%‘i"é@‘!ﬁé -
therapeutically effective anount of a conpound of Formula (1). (i) The

met hod of (h), wherein the conpound of Fornula (I) is administered in
conbination with a therapeutically effective anount of at |east one
antiviral selected fromthe group consisting of Hilt protease inhibitors,

non 10 nu(N_@pﬁlil(%béﬁl&%_g_ﬁxﬁi[)%f%_gegﬂﬁ?j[{i)lq&\fgﬁnﬁg@g&q_i ors, and nucl eoside HV

reverse transcriptase inhi Tetn of“"preventing, treating or
del ayi ng YHEABIRYdpYEHidn-Hyl-G-proal 8 @ljydrpyiimidnseticahaxawigde; whi ch conpri ses
adm nistering to the subject a therapeutically effective anount of a
conpound ef.FE T d.of (j), erei.n the conpound is
admi ni st er%e% a?ér]t%%%o ,%%—pﬁg‘ﬁ;@}fl9q¥9§eng”ﬁi;5-§gg{9§y—ﬁg$qt§y\fgqu@étq~Ve anount of ‘at
| east &ne ddwydfopyrmidinged-eschaxdmider om t he group consi sting of | RV protease

i nhi bitors, non-nucleoside HV reverse transcriptase inhibitors, and

" nucleosid V. reverse transcrjiptase inhibitors (1) A nethod of inhibiting

~ HIVint egﬁd@"}1{?'45&’?3?6'}0%&*l”my@@bPM}Péﬁ?llqm&t}%iﬁ%pri ses adni ni stering
to the subjpewmbenzi-Shtydronpd endthydd-oxponPathiytidopimidine da0arbokihidef{ ) or (d) or '
the conbination of (e) or (f). (mM A nethod of preventing or treating

i nf_ectéonmbé H'V in a subject in need thereof which conprises

adni niQt eN-ddluosobeneysThydsety- Emethyhbrit-metwlmarphlingeyp6okeilgn of (a), (b),

(c) or (dilihgdropyrmiaelidagioxanidef (e) or.(f). 25 (n) A nethod of
preventing,, treating or delaying the onset of AIDS in a subject in need
‘thereof which conprises admnistering to the subject the pharnaceuti cal

conposi t i &n-N6{4-{lugrobanizyl)-5-hydrony-1-nekrhyd2-@meetodmbiphelid-Bel) sfoxpa)s-or (f). The

present i g¥edbi i@ins Q- dafifokMg@s @ conpound of the present invention (i)
for ufi mﬁ?:btl); for use as a nedicanent for, or -(iii) for use in the 30
t

- 'prepa ion of a nedicanment for: ‘(a) inhibiting HV protease, (b) ,
~ prevent i n)-Dir(4tfhuoatbiengyl)-FhgrsyoRmbiyl- R - methylsiorpHalig\seff-6-88e-1/6L €at i ng or
- del.ayi ng §RGrORstiaRE 428k amide .

- | N—(4~ﬂuorobenzyl)—S-hydroxy—lamethy1—6-0xo-2-[1—(pyn'din~2-ylcarb0ny1)pyrr01idin—
20  2-y1}-1,6-dihydropyrimidine-4-carboxamide;

, N—(4—ﬂuorobenzyl)—S-hydroxy—1—methyl-G—oxo—Z—[1-(pyﬁdin~2—ylcarbony1)—1,2,3,4-
- tetrahydroquinolin-2-yi}-1,6-dihydropyrimidine-4-carboxamide;

25 2-[(28 AR)-1-benzoyl-4-(benzyloxy)pyrrolidin-2-yI]-N -(4-fluorobenzyl)-5 —hydroxy—b
- methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide; | '
2—[(28,4R)-1—acetyl—4—(benzy10xy)pyrrolidin-Z—yl]—N—(4~_ﬂuorobenzy1)-5-hydronyI-
~ methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide; ~ |
" 30, o - ) -
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-2-[ 1-(pyridin-3-ylcarbonyl)pyrrolidin-
2-yl]-1,6-dihydropyrimidine-4-carboxamide;

‘_N—(4—ﬂuor9benzyl)—S—hydroxy-Z—(l—1somcounoylpyrrolidin-2~yl)-1-methyl—é—oxo—l,6— _
35 dihydropyrimidine-4-carboxamide; -




In these uses, the conmpounds of the present invention can optionally be
. enployed in conblnatlon wi th one or nore H V/ Al DS treat memstAggents

'sel ected froanN/AIDS antiviral agents, anti-infective agents, and

i mmuno 0? -56 18 April 2006 WO 03/035077 PCT/GB02/ 04753 Additiona
embodi Men s the invention include the pharmaceut i /CBLENSsi ti ons,

conbi nati ons and nmethods set forth in (a)-(n) above and the uses set forth
in the precedi ng paragraph, wherein the conpound of the present invention
‘enpl oyed therein is a conpound of one of the enbodi nents, aspects, classes,
sub 5 classes, or features of the conpounds described above. In all of

t hese enbodi nents, the conpound nay optionally be used in the formof a
phar maceu % cce table % used herein, the term"Cl_6 al kyl"
(or "d - ~(§, 1&%‘% t? ﬁ%“ﬂzl 4- f@PmSF%QT‘?ele&’Féﬁlﬂnﬁhﬂsﬁ O%gr®rps havi ng from
| to 6 cadihgdropyrinidinadctaitogimides al | of 10 the hexyl alkyl and pentyl alkyl

isoners.as well as n-, iso-, sec- and t-butyl, n- and isopropyl, ethyl and
methyl . "Cl4 al kyl" means n-, iso-, sec- and t-butyl, n- and |sopropyl

et hyl %ndNn@tfhwobermB Feydreryclomethg]- %u{rb[(dywhylﬁﬂenm@glsz-ons such as "CD_6

al kyl " P(?ﬂ: gh%ﬁ&n@_tl%ﬁﬁb—l@&ﬂydrﬁ inQuRERl8boieRe;RI i n Conpound | is
-C0_6 al ky al , then is -O Rk when both al kyl ~groups

are CO al kyl . Sl mlarly,. vvhen an integer defining the presence of a
certain. nﬁwbbmunﬂpahﬂh&kiﬂba¢giﬂmqnﬁmquhﬂhﬁhbqwzﬂmmwkﬁbkoﬂﬁﬁns t hat the

at ons. adj&® ggg%g{g&gx Qected directly by a bond. For exanple, the
conmpound o 1) as a substituent at the 2- position of the
pyrl Qi none rlng, wherein s is an integer equal to zero, 1 or 2. Wien Q 20

s.is zer 0N~(t4iimommszty1)tilq:dtox@aSméthﬁ-i_gl (ooiyhg1 154 RSl 2 Ehexdt er m " - C1- 6

al kyl - r Lin 2ar or branche Kyl group as just
deflned %Ill {3%‘% Cira1alternat|vely be referred to as "Cl -6
al kyl ene" or " Cl 6 al kanediyl". A class of al kylenes of particular interest

e TN f t I
't o ]r?g p{’g%f;mgi; V\?el m&eha@a YR @%%%agy) ASYI-ELAPSEELL part] oul ar
term l}é’

- “4:@ ‘?fgméqel'cynyl ') nmeans |inear or branched chain
- al kynyl groups having from2 to 5 carbon atons and includes all of the

2-{1- {(ethylanuno)carbonyl]pyxrohdm-z yl}—N~(4 fluorobenzyl)-5- hyd:oxy— -methyl-
6 0x0-1 6-d1hydropynrmd1ne 4-carboxamide;

20 2-(4-ethyl-1-methylpiperazin-2-yl)-N-(4- ﬂuorobenzyl)—S hyd:oxy—l-methyl—ﬁ—oxo—
‘ 1 6-d1hydropynnndme—4—carboxam1de

2-[(25,4R)-4-(benzyloxy)-1 -methylpyrrohdln-Z—yl]-N~(4—ﬂuor0benzyl) S-hydroxy-l—
methy1—6-oxo—1 6~d1hydropynm1dme—4—carboxam1de
25
- N-(4-fluorobenzyl)- S-hydroxy-l-methyl— -0X0- 2—[1—(pynd1n—2—y1carbonyl}—2 3
ddlydro-lH—mdol-Z-yl] i 6-d1hydropynnud1ne—4—carboxam1de

N—(4—ﬂuorobenzy1)—5 hydroxy—l-methyl 2—(1—methy1 1,2,34- tetrahydroqumohn 2—y1)—
_ 30 _ 6-0x0-1 6-d1hydropymmdme-4—carboxam1de,

N—(4-ﬂuorobenzy1) -5-hydroxy-1-methyl-2-(2-methyi-1,2,3 4—tetrahydr01soqumohn-3-
y1)-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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~pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, |-propynyl,

- 2-propynyl, and ethynyl (or acetylenyl). Simlar ternms sughms20062_3

al kynyl" have an anal ogous 30 neaning. The term "C3.8 cycloal kyl" (or
"C3-ng§yclqalkyl") means a cyclic ring of an al kane having three to eight
total TarB8i'Stoms (i.e., cyciopropyl, 57 18 April ZS36B%I8B/ 035077

PCT/ GB02/ 04753 cycl obutyl, cycl opentyl, cyclohexyl, cycloheptyl, or
cyclooctyl)..  The terms "C3-7 cycloalkyl", "C3-6 cycloal kyl", "C5-7

cycloal kyl" and the like have anal ogous neanings. The term"C3 7
azacycl oal kyl" (or "C3-C7 azacycloal kyl") means a 5 saturated cyclic ring

consi sti ng.yolg; i € QI t r (i.e.,
azetidi nylg,[Pf@%&g?’l?}ggh%g‘?%gﬁg%ﬁ%ﬁ%fff,%%f%e%%%%ﬁ?%&ﬂfﬂ%&lﬁw hal ogen" (or
"hal 0") ré’lﬁéﬁ? d{(@WW‘h@ﬂ’W ne, bromne and iodine (alternatively
referred to as fluoro, chloro, brono, and iodo). The term "Cl.6 hal oal kyl "
(which ma | 1 vel t.ef to,as "Cl - l.oal kyl" or

" hal ogena?@@1@@5&¥ﬁ§/ﬁéﬂ3%?%@E&é@%fofogewl)%gﬁxy%m%ﬁﬁ%d al kyl group
‘as def$ nedoalfydwpiimidinsrfecasboxamide; hal ogen substituents. The term"Cl-4

hal oal kyl " has an anal ogous nmeaning. The term"Cl-6 fluoroal kyl" has an

anal ogous.. nj. ngq, except that the hal oqgen substituents are restricted to
fluoro, NSty Ba N o gy Hemogpholin-4extppthyphemdl-¢ e |
trifl.uor ooet-hidiby@&ogyriniimetd-iatbaiamides hyl , 3, 3, 3-trifl uoro-n-propyl, etc.).
The term "carbocycle" (and variations thereof such as "carbocyclic" or
"carbocyclyl") as used herein refers to (i) a C3 to Cg nonocycfic,

sat ur Bt eq@¥pharpesatiopibtaserpiablsgalty thespofa C7 to C12 bicyclic ring system or
(iti) a Cl1 to Cl6Qidrembbdients bf'fle pitSoneiilventldR hRiduec BRGONSWing 1 n (i1) or
(i) isi ndependenqt) of 051 fuse 510 the.other 20 ring or ri t{195 and each
ring is saturated &P unfADEPRFREcalFAUPEITWCOPRIESA undiok ached to the
rest of tHemnsl(Bend pharmacepticallylBeoeptableramviti. ch results in a stable
conpoeund. The fusegy)bi cxGhiGcakPAHSh&EN A hidh &Mgﬁgé S bl car bocycl es;
i.e.,,the term"f Sb)_ed b'(bclt:lycl,i,c car boé%@"urgener ys refers to a C7 to Cto
~ bicych ¢ PPRRPIRy BRI e gh mikngan sty amguitof 4 erprdind of Bmilur at ed and
- two adj ac@nndaphirancatiosly aaceptable caftif.ed by each of the rings in. the ring
- system Fused tricyglic have .an al ogous, meani ng. A subset of
the fused bicycli cyciar E}S‘ﬁe %é%géuggltcﬁgggmﬁ?nc Trbloél ) bttt
comprising a therapeutically effective amount of an HIV infection/AIDS treatment
agent selected from the group consisting of HIV/AIDS antiviral agents,
20  immunomodulators, and anti-infective agents.
(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. 7 -
25 o (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, whichisa 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 (e), wherein the HIV infection/AIDS
treatment agent is an anﬁviral selected from the group consisting of HIV protease .
inhibitors, non-nucleoside BIV reverse transcriptase inhibitors and nucleoside HIV
_reverse transcriptase inhibitors. '
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carbocycles in which one ring is a benzene ring and the other ring is
saturated or wunsaturated, with attachnent via any carbon & apiltivas results
in a stable conpound. Represent ati ve exanpl es of this subset include the
'follom%ﬂgpog % 30 U\/ \/ -58 18 April 2006 WD 03/035077 PCT/GBOZ/O4753
The term Paryl* refers to aromatic mono- and pol y- caPpBEFEH B ring

systens, wherein the individual carbocycflc rings in the polyring systens
are fused or attached to each other via a single bond. Suitable aryl
groups include phenyl, 5 naphthyl, and bi phenyl enyl. The term "heterocycle”
(and variations thereof such as "heterocyclic" or "heterocyclyl") broadly

refers to (i) a 4- 8- 4 monocycfic
ring, (|| (%)0 A%%%&qmgﬁhgc ri ngﬁéseg?g%b%(:% ||) an 11 to 16-

ere
menber ed ’i%{%ﬁ“?‘?:cwwe%%%ﬁ%ﬁﬁﬂ%érﬁ%ﬁ Wbﬁéfcﬁ]thig’iaﬁ‘@lﬁpﬁly(qffWﬁVGr (iii) is
I ndependembount oftr cohfpohindbefFdmaulaliB. ot her ring or ri ngs and each ring is

_‘ saturated or unsat %)teg méh &ﬂ) eveﬁ@r% r)&%‘lﬁ 51% @Cl I.c ring system

or tricyclic ring stem contal ns one “or (eg, from1l to
6 het e¥ 0atuiest mBﬁedff Irefwhieh @W@r@mmﬁﬁ)ﬂﬁelﬂm@ﬂctﬁrtW@ﬂw@wand S and a

bal ance oéffeevervuai SREcofdpdindSIFREMALL €1).F | Ng typi cally cont ains at |east

~one carbon atom and.the.fin | east two carbon
15 atons); and vvheh' Xﬁ mgﬁl}gggti(%ﬂ%fhg}%}t% ﬁ%ﬁg}ﬁ 38 ?fméf Bl fur ‘
het er oat oafsnihisiered i ¢mlanatyanmm@¢hdamdqallanﬂcm amoentof atteaseomef t he nitrogen
het er oat ofRivirsl sQRd1 LG e &gﬁgoﬂ& s 1N rﬂ)?ot%é ﬁﬁl@ﬁtﬁ&l %&1 ring may be

attacﬂgd at ana/ ﬁ&eroato car at O,Q rovi at attachnent
resul 1% ppclepadeBareverse H?nsan&tﬁsﬁlﬁ‘lﬂéb@ﬁ G osigg BRY t4yarse het er ocyclic ring
has subst trdnsaiptase inhibitoss. under st ood that the substituents maybe 20 attached

to any atomlnthe |ng etero r bo provi ded
that a stable che cal %th#g Iée%‘ra%s& e %“%SE%J%“QE%%F% g ics forma
- subset ofinp@iebiemd inspesd fhereos whichgomprisee adnainistering 4o the aubdett het er ocycl i c”
g D el ar gty aalere 00 oL e e
"satu at ed heteroc Ilciil’i?e? W@r‘g‘o‘f%#f(br‘é{ éﬁ%onitpau ﬁSI‘B’@FSéededs‘&turat ed
monocycl ecombimgtionivitle b thegapsititally effecties dvminabioarieasinehe antdvial seitoted het er oat ons
sel ect ed ffrcglﬂmeyr&lg%ﬂflglstﬁ ﬁFVgﬁﬁ%%@ﬁh%ﬁor@%Mugﬁoél&ci%vé}géa eridinyl,

pi perazi nyl
 transcriptase 1nh1 itors, and nuclcos1de Hereverse transcriptase inhibitors

@O 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 (¢} 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 (), (b), (¢) or (d) or the combination of (€} or.(f).
25 (n} A method of preventmg, treating or delaying the onset of A]DS
1n a subject in need thereof which comprises adnumstenng to the subject the
- pharmaceutical composition of (a), (®), (c) or (d) or the combination of (e)or.(f).
' The present invention also includes a compounci 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: () inhibiting HIV protease, (b) prevcntihg or
* treating infection by HIV, or (c) preventihg, 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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pyrazohdinyl, imdazolidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl,

t hi onor phol i nyI t hi azol i di nyI i sothiazolidinyl, and tetrahydripsaney! (or
30 tetrahydrof uranyl ). Heteroaromatics form another subset of the
heterocycles; i.e., the term "heteroaromatic" (alternatively "heteroaryl")
gener aMOP3EE s to a heterocycle as -59 18 April 20@BGBABAEG3/ 035077

PCT/ G(B02/ 04753 defi ned above in which the entire ring syst em (whet her nono-
or poly-cyclic) is an aromatic ring system The term "heteroaromatic ring"
refers a 5- or 6-nenbered nonocyclic aromatic ring which consists of
carbon atons and one or nore heteroatons selected fromN, 0 and S.
Representat| ve oxamRlifonhoABbAHERL SFRL IGemid AR et
pyrrolyl, pyrazinyl, py (1 hi ophenyl ),

t hi azol yI COTUDQSHFQFE, COPTW@&Q@I apfl meﬁwdas_qﬁfqnh mt(@)r(ai@iioyt and:tb@ US&zb:dtyI oxazol yl ,

i sooxazol ¥érth @)ﬂw@raeeai afgﬁbﬁzvﬂ{ei/ém the S Onphi e e p r@&ﬁ ehasli azol yl.
Repr esent at | }6 %%{fwwn %% &t eroc cles i réc e bepzotriazolyl,
i ndol yIél :qgg;iesﬁ@r ¢m§§?8? nde?dbs% berﬁpfl @W%Pﬁtgm asseg hoxal i InyI . 10
qui nazel i G rabirg @po cribebatiovenirjl enatidthients i nol i ny
qui nol i nylpe coﬁ?ﬁxﬁlﬁf%&if ?dtﬁ)ﬂﬁlg) I%QJﬁécgi the foﬁﬁggh Bﬂnm vc,ut::cally googptable

2, 3-di hydr qbenzof ur any enzo- oXinyl (i.e., |
o~), im'é‘ﬁ%o(Zlb)(l 3)th|azole (i.e., ), and benzo-1, 3-dioxolyl (i.e
). In certain cont ekt sseddeminnthe terins*Ciagd alleylh &iri“CeiGep allofigmisank liwams pheny!

Ao, megluaihed R IR hARGE RO 8 AR oS spd el i G ©2 PO
-phenotfi affedyxyl abikyt smspi alkyldsaamersasioill asyir-, isoesacamyldrtutbet antar bol i nyl

acridi nyl 1sopqobﬁnahy1rmﬂ metiytl CHENSIKA? nd¥hs n-U8d-S58- PSSy akd ated to t he
contrary, . "yns tur teﬂé ring is a 20 partially or fully unsaturated
ring. For 8?(‘8 1 Lturated nonocyclic C6 carbocycle refers to
cycl ohexene, cycl o@@m@”aan@pb@m@wepremmmh@e Geaallyl”sumed to the

| ﬁotnt rary, laﬁiréct EQERBLEID Fer E!?hﬂe” uaéle i Ch :bdﬁ@hs’:% t o
e er r al.ni,n rom" er Qat QIs rreans e
het er f’lgylg@g%& ﬁfplis Bﬁﬁp‘gher@og;r 1 gequps ﬁ&t(%’r?ikyl 2§‘ r V&H‘W Wariable
(e.g., Ramtd@bx; deRBingRie préfeRcd of AR nUMbE: df ABMsINE group is equal to zero;
it means that the atoms adjacent thereto are connected directly by a bond.' For

Qslz"

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
. Q\(?‘ |
20 sis zero, the substituent has the following structure: T
‘ The term *-C1.-6 alkyl " refers to a Cj to Cg hnear or branched alkyl
grbup‘ as just defined which is b;valent. It can alternatively be referred to as "C 1-6 -
alkylene" or '-‘C1-6 alkanediyl". A class of a]kyleﬂes of particular interest with réspact :
.~ totheinvention is -(CH2)] -6, and sub-classes of particular interest include -(CH2)1-
25" 4~ -(CH2)1-3~ ~(CH2)1-2-, and -CH-. '
' The term. “Ca- 5 alkyniyl” (or “Co-C5 alkynyl”) means linear or
. branched chain alkyny! groups having from 2 to 5 carbon atoms and includes ail of the
- pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, i-propynyl, 2-propynyl;
and ethynyl (or acetylenyl) Smular terms such as “C2.3 alkynyl” have an analogous
30  meaning.
The term “C3ig cycloalkyl” (or “C3-Cg cyéloa]kyl”) means a cyclic
o ring of an alkane having three to eight'toial carbon atoms (i.e., cyclopropyl,
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time in any constituent or in Fornmula | or in any other fornula depicting
and -describing conpounds of the invention, its definiti on8ohprdadhc
occurrence is independent of its definition at every other occurrence.

Al so, ﬁ@ﬂg Jons of substituents and/or variables rJn ssible only
if suc ngﬁnatlons result in stable 30 conpounds. ?ﬂ%gygﬁﬁgksubstituted"
(e.g., as in "aryl which is optionally substituted wth one or nore
substituents ..: ') includes nono- and pol y-substitution by a named 60 18-

April 2006 WD 03/035077 PCT/ GB02/ 04753 substituent to the extent such
single and multiple substitution (including multiple substitution at the

- sane si t epydsbuciientiopsnty, atlohsel cycldtepeD B eypprsboryf The@rRy @sent invention
may have of ke » & U when speci f| cally noted,
as ni xt ur €s ? isfeg%gﬁg(gﬁ%gyé O?gﬁﬁéoéﬂ.ﬁﬁ \7"‘5@8?&8’}""%?@% rs or '
enant i omemsaningst h al | i soneric forns being included in the present

i nvention. The N Smgtéﬁna%dl %%%ywﬁm@g @9%c§‘?‘ggﬂ§/y2%a&f t he present

i nvention may al sg occur er eof erstood that the
present FANRE FYRicURg consisting pf one atitagme il fim thres thyeien xyrpy dtaingli none

- compounds(iaf, afeisl, aymdiiy, gagkitingi, 0gaepdiy. i n M xtures. The conpounds of
the present invent |,ﬁ1n ar e,ihaullg 5r“8ﬂoﬂ . nh| ﬁlutl on . IRV | nt egrase, t he
prevention or treatHEAES At \F PP ‘HE‘FNEP’@WGy virus (H V)

and t he p@l‘élﬂeﬁ!lﬂﬂltem@m‘@ébtmﬁmbdMastﬂwmddhlago,bmnmmaootiwt of consequent

gglt 2;)' Oglfal o mht@ £ l‘Iflr[l)ﬁsﬁ’fﬂo rgh%h %@g?‘féh}:&jr%& i nf ea(@:'?l élany H VvV

s de ?nedéﬁ(s:%?'%@@ﬁg,ophzaﬁ teiﬁlctgl {3@ ﬁk\((?’gg qléal?%iﬁf’a%ﬁ a wide range of

‘states of bislhcled Bﬁkglcgroms dAfiRE, abdRGritH dideBSn[o@é Rdl6pdn SebIuEents.  THROt h

Synpt Omat defin 8OFL4AEMAIRY P Had infanaRBShsidaHAk. The RAH°LLHuoroikRRUL e to H V. For

exanpl e, the conpoundSs of this rnvention are use Intreating infection
by H V afilfalogeysaasaaing saeept Brigbehalegen gubstiventy asuestriateidn luars. bl ood 20
t r ansf usi &ntabbmhmagglsoﬁclduﬁdlye detied (d$12)iyCES (i.eq tifhdedsnietyl, 2cepl e stick, or

SR T R R R R
~antiviral conpounddhe Fetmm exrbomytle’ (ahdh earniopotierdsf sudf ast“barbodytlie®lci on ar e
- useful - f ofcaibsOJchiI't)Ag ufA R¥RRI 18FEAD (5 2 C4Rb €] nifuBeRE 8hibRRY o
' unsafurated ring, (ii) a C7 to C12 bicyclic ring éystem, or (iii) a C} } to Cy1¢ tricyclic
ring system, wherein each ring in {ii) or (iii) is independent of or fused to the other
20  ring or rings and each ring is saturated or unsaturated. 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" generaily refers to a C7 to C10 bicyclic ring system.

in which each ring is saturated or’ unsaturated and two adjacent carbon atomas are
25 'sha.red by each of the rings in the ring system. Fused tricyclic carbocycles have an .
o analogous meaning. A subset of the fused bicyclic carbocycles are thbse bicyclic -
carbocycles in which one ring is a benzene ring and the other ring is saturated or
unsaturated, with attachment via an}} carbon atom that results in a stable compound.
' Represéntétive examples of this subset include the following;
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25. screening tools for nore powerful antiviral conmpounds. Furthernore, the
conpounds of this invention are useful in establishing orlggbgrmxmlng t he
bi nding site of other antivirals to HV integrase, e.g., by conpetitive
|nh|b|§hfgy ]} t he conpounds of this invention are conmercial products
to be {?%? these pur poses. Conpounds represent at PPECBI*¥Hé present

i nvention have been tested 30 for inhibition in an assay for the strand
transfer activity of integrase. The assay is conducted in accordance with
Wlfe, AL et al., J. Virol. 1996, 70: 1424-1432, for reconbi nant

i ntegrase, except that (i) the assay uses preassenbl ed integrase strand
transfer conpl-exes; he &.ang transfer reactjon is perfornmed in the
presence of inhib 3 .Jtoj5InMof a 3" FITC

| abel ed target DNA sl T & as Ades : n O D2H30930 and (iii)
strand transfer products are detected -61.18 April 2006 WO 03/035077
PCT/ GB02/ 04753 using an al kal i ne phosphat ase conjugated anti-FlI TC anti body
and a cheni | um nescButternsllakydl] efees tplaosipita iane- mdpslyratbecycRepingsent ati ve

' Corrpoundssﬁgeng w &BR 1ROIROM gﬂ%@géyché ﬁﬁ%srln p&ﬁf}ﬁh C)?stegﬁla{)evﬁjscde ted in the

I ntegrase ‘assa é ermnst rat e onolar or Tess. 5

Further deach hogds Ruitablesayl sgenpa ipclyde pkesshbl ed  conpl exes
i's fouhd nﬁphﬂt’yz,uﬂ@.b@herglenyl J. \f rol. 1997 71 7005 7011; Hazuda et al.
Drug Design and Di Sﬁlg\ée ke lﬂda et al.. ,Science 2000

997 “
287: 646-650. Certdrn ‘i?ﬁ%elﬁt%ﬁl é"ﬁ‘?“& %’fé‘f" hFregEls” i nventi on
have al soot “hetepnspeiylt blst)@ﬁv iefersin (R edato §-memberhd,Batiated ooﬁn&atlmateﬂ | TV i nfection

of T- lynpﬁeh&:ystf‘d IIII% (u)%omttﬂfatﬁ&nbé? @ﬁ@%ﬁ@ﬁﬁg%ﬁm br M%%ém 16: et al.

" Proc. Natl. ‘ﬁ} npounds dermnstrat ed
| C95's of &B! ?Ff’ bisy Cdtr’ér?ﬁ“’é’i‘ rqnégfgl g %%Mﬁﬁi@dﬁ?e“@%%‘i’fesent
~inveni@ onfuaaytolntm ahhamgsrmgdndmchlmg if aaturatef orpineamratee,uhmal I y accept abl e

‘salts. fers to a salt
whi ch osses xﬁ%afn %é%e‘%‘%’Ogﬁfégﬁ}carﬁlgsgt%écgn%}ésuoﬁﬁ% 06 whi ch i s not
bi ol ogi calllqtfifoﬁ?mﬁ)t%’rml%ét%h?é@%‘ﬂ@’ﬁ:@(@ﬂgl t04ﬂﬂ¢@£tﬂtfﬁéﬁ¢h<l§3d feomor ot her wi se

- .;de: et e\erh ousotaﬂdstaﬁdﬁeﬂmn;b@ﬂ&arﬁdn%&@! ()the r&ﬂo&ﬁi&:ﬁg&?dléaﬂ carhingg acid addition
salts |

I f th
conpound %?St PH é/aﬁltoé‘saécfrl? a“a‘ﬁﬁ?/’é’;’ﬁ SIYBWHWWPhcagY g‘?ﬂt‘i‘i’t‘ P‘ansgt”%?fa%w'a? nrrage ut i gal ly
acceptabl gome); ahdswishein snyhyoe vomboteorfitiee MGogeniand suifek heteroatomeisd, acetic acid,

trifluorogaghify RUxthizel! anBGRY eor 3ordof MO ffokdheteroatoms 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; 1.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
3. Représentative examples include piperidinyl, piperazinyl, azepanyl, pyrrolidinyl,
' pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl, -
thiomorpholinyl, thiazolidinyl, isothi’azolidinjl, and tetrahydrofuryl (or
30  tetrahydrofuranyl), |
Heteroaromatics form another subset of the heterocycles; i.e., the texm
_ "hetgroarom&tic " (alternatively “heteroaryl”) generally refers to a heterocycle as
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conpounds of the invention carry an acidic noiety, suitable
pharmaceutically acceptable salts thereof can include alh@UﬁrnQD@¢ salts
(e.g., sodiumor potassiumsalts), alkaline earth netal salts (e.g.
cal cium or,_magnesium salts), and salts formed with suitable organic
| i gand® %d¢’%s quat ernary ammoni um salts. Also, in XH&ROZEESHE "an 25 acid
(-COON) or al cohol group being present, pharmaceutically acceptable esters
-can be enployed to nodify the solubility or hydrolysis characteristics of
t he conpound. - For the purpose of preventing or treating Hy infection or
preventing, treating or delaying the onset of AIDS, the conpounds of the
present i J - . N r i ncl udi ng
subcutane@%@géﬁfgg |o%g?ﬁFﬁﬁggggggﬁ%ﬁg?@%ﬁ#%%$gﬁggg@&gyak?%ﬁ%asterna
i nj ect i o "BMAGANETYSAMt dbeiergkagroapmatioying’ aiee @ 5Ssprapemberedectal |y, in the
Iﬁr m of ?ﬁUﬁﬁC?clﬁQfﬁﬂ&icﬁng@Woﬁﬁﬁﬁﬂﬁ%%h amﬁmg bhd @m&ent alt ni ngl a o
erapeut, ca ef fecti.ve unt o e c ound, angd conventional non-toxic
phar nace LRG:%%%?F%II?S- %?iec? geﬁltﬁé?m lg’rr(g 3?(5 ?'eiig?re%?aﬁaﬁﬁwlﬁﬁ HOEPRAC The term
"adnmi i stuingsiimiide peddy.aryicatyl, pytapisyle pyribiding], pyridediniiyitéangt fong” a 35

conpound) ¢y ehien GO ] i ovi ding the

-62 18 Aptﬂo?héz§36 V\%?IOQ#%%ISOW_PC%?%%%?’%Z?@@E%%@%E%%QQ{’Wodrug of the

" compound i Safprdviathigzalyh sothigsolt ppdtvadieolyl When a conpound of the '
invention or a pro@epgsdntadveafaniptesor bicidic ietefbcpudisthdhdlel on Wi th one or nore

ot her acty . VI a usetul for. treating HV
infectio nﬁe}érfoni?%%’?n&%%s%? S {ﬁla]flfi%zﬁtyl’én d ﬂ.}i’?sls?}ﬁé‘%%&?{]r gmg?yg'ﬁg}gc h k under st ood
to i @ uddimszelind ¢hneknyl. gheprwaylyisaehiremanyt, tamabydsenuafolinlequinetimglind or * pr odr ug

~and ot hertemgigiofoquifiinys RdqRAsIRiyD 2,3 By d:SSemoGAIOSS iihglobirso) Nt ended to
enconpass a product conprising the specified ingredsents in the specified

anounts, as well ags a oduct which results, di r@gﬂ\ﬁ” or indirectly,
from combj NisRg; pé—gp Fed: L. K i spe i l unts. 10 By
"phar maceut i ca P’y 1élc"cept ab émﬁagioﬁggﬁéﬁ’?%%'ta%%{%' ’ 0 |

o er 1 ngr edi ent t he
- phar maceuti cal conpositio

}sDﬁbe conpatible wt ach other and not
- del et er i d§8zo-1.3-diaselnl héf-pién dp egstain qumtextsdersin; stbj@ds " (alternati vel y

referred @ rl p j ) sefl... ' f.er ani mal ,
preferably %Qﬁn‘g%f&%%ogiﬁtdggﬁ lé%vé@s %/Sbhasgﬁst? rtrl%ﬁ{ \%\ﬁgg%g&;ﬁfé&ggde]tﬁ t he obj ect
of trlé_at R ediaesmt earbon Aty or experiment. The term "therapeutically
ef fective amount” RepeadiEs@InDleFBRRR I Abterocycles include ‘

: phenothiazinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta-carbolinyl, acridinyl,

phenazinyl, and phenoxazinyl.

Unless expressly stated to the contrary, an “unsafurated” ring isa
20 partially or fully unsaturated ring. For example, an “unsaturated monocyclic Cg
carbacycle” refers to cyclohexene, cyclohexadiene, and benzene.
Unless expressly stated to the contrary, all fanges 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., R, 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. : o
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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amount of active conmpound or pharmaceutical agent that elicits the

bi ol ogi cal or nedicinal response in a tissue, system anirgAp@r20pgnan that
i s being sought by a researcher, veterinarian, medical doctor or other
-cIinich%nnoggyfh includes alleviation 20 of the synptons of the disease

bei ng treatdd, Wien the active conpound (i.e., acti REUGHY0&E ent) is

adm ni stered as the salt, references to the anount of active ingredient
~are to the free acid or free base formof the conmpound. The pharnaceuti cal
conpositions may be in the formof orally- adm nistrabl e suspensions or
tabl ets or capsul es, nasal sprays, sterile injectible 25 preparations, for

xanpl e, apssheilih heifbRCLLPL RSO LUALERIPRISAURARAN 05 O

suppositories. -These conpositions can _be prepare S and contain
exci pi ent §“‘2ﬁﬂﬁ“8ﬂﬂ%E#@%Elelsﬂ?éﬁ%&;&?@??liﬁfﬁﬂo ;. Suitabl e methods and
ingredients are deBercbingolnids oRaSpREN iventidl aiyhafiidy@alerdCeMages, 18°s

edi tion, Qﬁjci{n%do&é{r cegi‘w eg%g&?ﬁc%ll Q/&% aSPubI i shipsge[rCo. 1990, which is
her ei n_i ncor por at ed by el nce ThUTts BERR PLSRICPISOREE X Bdpounds of this
i nyﬁnt P ?n“@h‘ﬁdngzlafd(?ﬁ‘?wfﬁ?&@r e?angm?brswqtma;?isom‘wggensrt@ménmdea limo é' to 1000

ng/ kg of me nt@Seftion. human) body wei g per day in a single dose or in
di vi ded dosgs@ meﬁrﬁ]e%red ggs%ae'ran e is 0.01 to 500 ng/ kg body wei ght
per day orally in a Sihyl EUTY 58 AYGPRYPHrRH AR e QompuBds of ARGPR®Rt pref erred 35
dosage r ahgyentios nfiy hlspocdd0s wgtolngrstibatyofndtiigindesseod day therpadséyt- i N si ngl e or

di vided  1gibA ifihideb P06 el 4 ses, For oral

- adm n_}l@trg&]i D?lnm;[ he comosﬂeﬁgﬁgﬁhﬁégggyg%?%%%ﬁﬁo‘g@goﬁgorrgln%%gf tabl ets or
- capsul®s tOATAMENIIN B%Ee500 nilligrans of the active ingredient,

- particularly 1, 5, Thecorfoundfof tBSpre®t invéntiod & .usdfalln tiedBhibidef of 300, 400,
of 't he._dob, IR roclfoRfe ke ines N L F oy hipad SRl RSB YL ) Svl ang
f r equencyVigis (HbY=gd theqrevengon, freatmewsor the delay ircthe onsetdicousegaand and Wi | |
depend u Ro i ; 5% i di Lt . 1he specific
p PeethaRogichl betiditions scA et RISS. m&&a?ggu%%gl%@%wsége@éﬁ He sp

| conmpound enpl Qy, t he net abol i c, st abi ] i . I on of that
| _'co'rrpokﬁ:d, Orgﬁteo(%&gﬂ,s’ B EERY e freating drpciion by ATV s defwgd ayngpdingdye and  ti ne
~of admi ni wat liztited to, treaimentof a eidy rehgeat statks uPHDONcHaA: | AIDS, ARG severity of the
10 parti ceNBs :aXe§LdhRLk ]ﬁiag t.wndergoi ng therapy. not ed above,
the present | KT b, B symBtori? an f%@%&agg’ atﬂﬁédﬁ[fl\?rpﬁ%%?ﬁéagrase
i nhi bi t or®*PBMFORHEY - Frr exmpls tesampounde af thisanveition on gseful imseatinggent s usef ul
infection by HIV after suspected past exposure to HIV by such means as.blood
7 20 - transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to -
- patient blood during surgery. o

The compounds of this invention are useful in the preparation and -
execution of screening assays for-antiviral compounds. For examplé, 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 siterbf-.ether
antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of
this invention are commercial prodﬁcts to be sold for these purposes. B
Compounds representative of the present invention have been tested
30 for inhibition in an assay for the strand transfer activity of integrasc. 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 perfonhed in the presence of
.. inhibitor in 2.5 mM MgCl, using 0.5 to 5 1M of a 3" FITC labeled target DNA
35  substrate as described in WO 02/30930 and (iii) .strand transfer products are detected . . -
-6l - o ' '




in the treatnment of IBV infection or AIDS. For exanple, the conpounds of
thi's invention maybe effectively adm nistered, whether at)gpesiiodesof
pre-exposure and/or 15 post-exposure, in conbination with effective anounts
of one or nore of the I1UVIAIDS antivirals, inmunonodul ators,

anti i nWEUBPPFEE, or vaccines useful for treating H VAFRROISEH or Al DS.
Suitable antiviral agents include those listed in the following Table: 20
. ANTI VI RALS Drug Name Manufacturer Indication (Activity) (Tradenane

and/ or Location) abacavir G axb Welconme ITV infection; AIDS, ARC GW 1592
(ZIAGEN(r)) (nRTlI) 1592U89 abacavir + |am vudine + @ axoSmthKline HYV

i nfection,, | M Carrington
Labs ARC (?lﬁ% %MR%M@B%%Q@@@&J@@' i on% ﬁi«%’\}“”“ﬁ@ e A DS, ARG
(nucl eosi gk wgaﬂazha 256 WAL rﬁ%@f‘éeﬂtﬁWPl‘iPWB@Wld&&&d tbwqmmuv%efghs Vel | cone
| TV i nf ecifertnin TabiDd, beloR(G testeidrin the iliegraseiassay derhdnsaed 1G4 df@beppssi | 2006 WO
03/ 035077115%/ al(,)g/ 04753 AD- 439 Tanox Biosystens H V infection, ADS, ARC
AD- 519 TanoxX fleenB H V infection, AIDS, ARC adefovir dipivoxil Glead

HIV infection, AI DSfurhRGlesdEptied On (:ﬁﬂll?tlngl_the?@&ay&tsmggmassqmﬁledPG_ 131V

positivei oo e;&smﬁh&ﬁlﬁat%aae%hpg ?’trQh@QQW?PW(ﬁfS%IQ%%aV&H}COWE Kaposi '
o sar coma rug Deszgn andrg)ilscno%ei!y%gw 15e1’5—821”a21d azuda et al., ng(tjarl;ce 200(1)_| ' ntection

Al DS,
' 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-llymphoid 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 saltswhich -
may, for example, be formed by mixing a solutfc_m of the compound of the present -
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric

20 acid, sulfd:ic acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the
compounds of the invention carry an acidic moiety, suitablé pharmacentically -
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 a‘cceptablé esters can- :
be employcd to modify the solubility or hydrolysis characteristics of the compound.-
For the purpose of preventing or treating HIV infection or preventing,
treating or delaymg 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
reéta]ly, in the form of a unit dosage of a pharmaceutical composftion containing a
therapeuticaily effective amount of the compound and conventional non-toxic .
pharmaceutically-acceptable carriers, adjuvants and vehicles.
The term ' adnnmstratxon" and variants thereof (e.g., "administering" a
| 35 compound) in reference to a compound of the invention mean prov1dmg the
© - 62 -



ARC (CXCR4 antagonist) anprenavir daxo Wellcome H 'V infection, ADS, 141
VW4 (AGENERASE(r)) ARC (PlI) GW 141 VX478 (Vertex) ansanycignafdrioas
Laboratories ARC LM 427 (Dublin, OH) Erbanont (Stanford, C'I'gﬂ_ ant i body
whi ch neutralizes Advanced Bi ot her apy AIDS, ARC pH |l abile al pha aberrant
Concepl® %¥RSEKVi 11 e, Interferon M) ARL77 Aronex PhabGHEF%O#Hfection, Al DS,
ARC atazanavir (BMs 232632) Bristol -Mers-Squibb HV infection, ADS, ARC
(ZRI'VADA(r)) (Pl') beta-fluoro-ddA Nat''l Cancer Institute Al DS- associ at ed
di seases BM5-232623 Bristol -Myers Squi bb/ H 'V infection, AlDS,

(CGP-73547) Novartis ARC (Pl) BMS-234475 Bristol-MWers Squibb/ HV

it ect i orcorga or 4 B ERe LorbRUBN e i o neBRB @GRS LT C Y
HV-1 i nf@@@m ® pompquag PHe Mventiond aPeodsueborris peridad iy eombinstipes |
papi | | OBtk Bi%e orGhird ber slibd ggkeﬁts/e@ Bhﬂirmeagaﬁméfuvfdrmfe@ﬁ{glm -65 18 Aprl I

‘2006 WD .03/ 035071, | |
Cetiniti SOGRIP, 9@@1%%%@ £ R e R BT O oui r

- per i pHer aton@ként and sequential provision of the compound or prodrug and other agents.
= As used herein, the term "composition” is intended to encotnpass a

product comprising the specified ingredients 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, animnal 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
-ate 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
exéipients 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 Pubhshmg Co., 1990, which is herein mcorporated 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
‘ina sin’gle 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 smgle or divided -
: -63 -




retinitis del avirdi ne Pharmaci a- Upj ohn "hl 1V infection, AlDS
(RESCRIPTOR(r)) ARC (nnRTl) dextran Sulfate Ueno Fine Chem ajfidoosl DS,
ARC, HV Ltd. (GCsaka, Japan) positive asynptomatic ddC Hof f man-La Roche

H V infection, AIDS, ARC (zalcitabine, (HHVID(r)) (nRTI é@@ di deoxycyti di ne)
ddi Br " B{%3ers Squibb H V infection, AIDS, ARC, IsHebR{i#Hdsi ne

~ (VIDEX(r)) combination with AZT/d4T (nRTlI) DPC 681 & DPC 684 DuPont HV

infection, AIDS, ARC (PI) DPC 961 & DPC 083 DuPont HIV infection AlIDS,.
ARC (nnRTRI') envirine Triangle Pharmaceuticals HV infection, ADS, ARC
(COACTI NON(r)) (non-nucl eosi de reverse transcriptase inhibitor) EL10 El an

Corp, PLC i 1O | mesy . | t .H 'V infection,
Al DS, (u‘&gg %6%@%%%@%&@%% ?#ﬁ%‘l‘?%?%ﬁ@@%%@)df anti cl ovi r
Smith Kl i HYeeersarsules senteining d (e SO0 ariligraps of bigeetveiingiedion. Tri angl e
Phar naceuphtiablsdH ,\5, 1Tmfls;:zai, ngoecvmoo,aa@ 20|E,TZSEH( %/C@_;/h@?\@iu_i-ﬁﬂﬂ) ) I( B gTI )ARErmr y
University.emlrli rtangle,. r maceut i cal s I nfection ,
( COACTI Noé{‘ﬁ‘%/fm{sr?gﬁ‘-er?ﬁ% eé%@?‘%f%ﬁ?%"\r@? gyglptglpgﬁggwﬁt&egggﬁﬁ%ﬁqsggeﬁgr ) HBY097
Hoechs® MreirsHerRimubestedaterl Whe sriceificidose, loyel B! frogecy ofi deskLg for Ayyper i ci n VI MRX
Pharm  Hl YakiPii8Giatie maAbPParictRad will depend upon a variety of factors including

the activity of the specific compound employed, the metabolic stability and length of

- action of that compound, the age, body weight, general health, sex, diet, mode and

_ time of administration, rate of excretion, drug combination, the severity of the

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®) ‘ (nRTD)
1592089 - '
abacavir + lamivudine +  GlaxoSmithKline “HIV infecﬁon, AIDS, ARC
zidovudine (TRIZIVIR®) (nnRTH ' '
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,

in combination with AZT

e




-66 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 reconbi nant human Triton

Bi osciences Al DS, Kaposi's sarcomm, interferon beta (A medgapGfroosARC
interferon alfa-n3 Interferon Sciences ARC, AIDS indinavir Merck

(CRI X_V\AN‘()r%‘g H V infection, AIDS, ARC, asynptomatic HV positive, also in
conmbi na¥P8H3MTh AZT/ddl/ddC (Pl) 1SIS 2922 | SIS PREFKBEEU I cal s CW
retinitis JE2147/ AGL776 Agouron HI 'V infection, AIDS, ARC (Pl) KNI -272
Nat'| Cancer Institute H V-assoc. diseases |amvudine, 3TC daxo Wl cone
H V infection, AIDS, (BPIVIR(r)) ARC, also with AZT (nRTlI) |obucavir
Bristol -Mers Squi bbb CW infection |opinavir (ABT-378) Abbott HV
infection, AIDS, ARC (PlI) lopinavir + ritonavir_Abbot % TRA(r)) HV

i nfecti on AIMIESS, ARC  ( ABT- Jespx Biosystams mzeﬁ%ﬁlﬁfeﬂ‘%ﬁf@@& en, NJ) HLV
i-nfectionrAfS, ARC ( DVP- | fi nayivrinfees, A$IARE nf ecti on,

A DS, (VI @Péé&?(r)) ARC (Pl fﬁgéﬁ?ﬁ%ﬁwﬁg@ Boeher inosr H nyf g1 on. Al DS,

| ngl ehei madgReyi( dipRTxil (VI ANBINE(dr)) novapren W\Fﬁfeé?% %s‘ﬁ{ nc. HV

i nhi bit or GY80r on, OH) pentafusaide Trinmeris ®W infection, AIDS, ARC T-20

(fusion ingihytor) Ethigen ARC, PGL, HIV positive,
: (Los Angeles, CA) AIDS
alpha interferon Glaxo Wellcome Kaposi’s sarcoma, HIV, in
combination w/Retrovir
AMD3100 AnotMed HIV infection, AIDS, .
' ARC
(CXCR4 antagonist)
amprenavir Glaxo Wellcome HIV infection, AIDS,
141 W94 (AGENERASE®) -~ ARC{PY)
- 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 (Rockville,
interferon MD) . :
- AR177  Aronex Pharm HIV infection, AIDS, ARC
atazanavir (BMS 232632) Blistol'—Myefs-Squibb HIV infection, AIDS, ARC
(ZRIVADA®) (@D |
 peta-fluoro-ddA Natl Cancer Institute AIDS-associated discases
BMS-232623 Bristol-Myers Squibb/  HIV infection, AIDS,
(CGP-73547) Novartis _ ARC (PD)
. BMS-234475 Bristol-Myers Squibb/ BV infection, AIDS,
(CGP-61755) - Novartis - : ARC (PT)
capravitine Pfizer HIV infection, AIDS,
(AG-1549, S-1153) ' : ARC (mnRTI)
CL-1012 Warner-Lambert HIV-1 infection
cidofovir Gilead Science CMLV retinitis, herpes,
i ' papillomavirus
curdlan sulfate -  AJI Pharia USA HIV infection
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peptide T Peninsul a Labs AIDS octapeptide (Bel nont, CA) sequence PRO 542
Progeni es REV infection, AIDS, ARC (attachment inhibitor)gpfil28oé\oril
2006 WD 03/ 035077 PCT/ GB02/ 04753 PRO 140 Progenies H V infection, AlDS,
ARC (CCR5 co-receptor inhibitor) trisodiumAstra Pharm Products, CW
retini VPI303Y0% i nfection, phosphonoformate I nc ot h&CTEM2PF%cti ons

PNU- 140690 Pharmaci a Upj ohh HI'V infection, AIDS, ARC (Pl) probucol Wyrex
‘HI'V infection, AIDS RBC-CD4 Sheffield Med. Tech HV infection, AlIDS,
(Houston TX) ARC ritonavir Abbott HEY infection, AIDS,. (ABT-538)
(RITONAVIR(r)) ARC (PlI') saquinavir Hoffnmann-LaRoche HEV infection, AlDS,
(FORTOVASE(r)) ARC (Pl') stavudine; d4T Bristol -Mers Squibb H V infection,
Al DS, ARCytahageleydysorwanyg- Vedmgmyee) ) (nRTI) CMMEpHRiEs ne T-1249 Trineris HV
i nfectiongloihDS, ARC (fusion inhibitor) TAK-779 Takeda H V infection,

~AIDS, A oL ect abl e CCR5 ceptor ant agonj: % G| ead
( VI RBAD( r ?ﬁﬁ%l nf ecti on, B p ARC (nR‘QI]'I ﬁ%‘%%ﬁ?&ﬁﬁl r (PNU- 140690)
I Pl
Te

Boehri ng ngé) eimHYV infection, ADS, A -120 & TMC- 125
Ti botec H V infections, ADS, ARC

delavirdine Pharmacia-Upjohn HIV infection, AIDS,
(RESCRIPTOR®) - ARC (mmRTT)
dextran Sulfate Ueno Fine Chem. Ind. AIDS, ARC, HIV
Ltd. (Osaka, Japan) positive asymptomatic
ddc - Hoffman-La Roche HIV infection, AIDS, ARC
(zalcitabine, (HIVID®) (nRTD)
dideoxycytidine) .
ddI Bristol-Myers Squibb  HIV infection, AIDS, ARC;
Dideoxyinosine (VIDEX®) combination with AZT/d4T
(RTD
DPC 681 & DPC 684 DuPont HIV infection, AIDS, ARC
| (D
- DPC 961 & DPC 083 - DuPont HIV infection AIDS; ARC
o - (unRTRE)
emvirine Triangle Pharmaceuticals HIV infection, AIDS, ARC
: (COACTINON®) (non-nucleoside reverse
transcriptase inhibitor)
ELI10 | Elan Corp, PLC HIV infection
. (Gainesville, GA) ‘
efavirenz DuBont  HIV infection, AIDS,
(DMP 266) (SUSTIVA®) : ARC (nnRTI)
Merck (STOCRIN®) :
famciclovir Smith Kline herpes zoster, herpes
_ - simplex
emtricitabine Triangle Pharmaceuticals HIV infection, AIDS, ARC
- FIC (COVIRACIL®) (nRTI)
_ Emory University
emvirine . Triangle Pharmaceuticals HIV infection, AIDS, ARC -
' 1 (COACTINON®) (non-nucleoside reverse -
S . transcriptase inhibitor)
- HBY097 Hoechst Marion Roussel HIV infection, AIDS, ARC
_ . . : _ (nnRTI) '
hypericin VIMRx Pharm. . HIV infection, AIDS, ARC
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- (nnRTI) TMC-126 Tibotec HIV infection, AIDS, ARC (Pl) valaciclovir d axo
Wl | conme genital HSV & CW infections virazole Viratek/| Q¥ Agsisia6
asynptomatic H 'V positive, ribavirin Mesa, CA) LAS, ARC zidovudi ne; AZT
d axo Iﬁl }:%rre H V infection, AIDS, ARC, (RETROVIR( rc)1) Ka}aosi 's sarconma in
combi nHA Bt h other therapies (nRTI) -68 18 ApriiC ™28+ 03/ 035077
PCT/ GB02/ 04753 Pl = protease inhibitor nnRTI = non-nucl eosi de reverse
transcriptase inhibiitor nRTI = nucl eoside reverse transcriptase inhibitor
5 A conmpound of the present invention can al so be adm nistered in
conmbi nation wth another H V integrase inhibitor such as a conpound
described in WO 99/62513, WO 99/ 62520, or WO 99/62897. A conpound of the
present ICARIEHEIORUBHEN al solBED BMFFARSE er ed AP EMBPARETEM t h a CCRS
recept or iaeapatest .  such @dmadebound des€RCbed in WO 99/ 04794, WO
99/ 09984, i MO0R/A8534, 10 VOSOIRNRfeesVO 00ARBARMDS VO 00/ 59502, WO
00/ 59503, WD 00/ 76511, WO 00/ 76512, WO 00/ 76513, WO 00/ 76514 , WO 00176792,
or WO 00/irdir@dr The conpouleEk GEREAVAN®), e nHomfsetign.dDes ABE i vel y
adm ni stered, whether at periods of pre-expssupemgteHBY ppatye. exposure, in
conbi nation with effective anounts of one oralsqigcembingtion Wt antiviral s, :

‘i mmunonodul ators, antiinfectives, or vacci neAZU&dVddC for 15 treating H V
i.nfection or AIDS disclosed in the Table in §&) 01/38332, which is herein

‘i ncor poreé reference iRd s entirety. | 4 | |. be understood that the
scope. o?fsig%@ﬁnati ons of tﬁgéél@%a?fﬁé%awof #mlehl\%gnti on with HN Al DS

anti viral BB214TAEIBTOdul at orAgowst i - i nf ect i veHIdinfectiam, AIBDSSARE not |imted

"to those listed above or listed in the above@leferenced Table in 20 WO

01/ 38332, huf,.jncl udes in i.nci pl e any combj.pation wth any pharnmaceuti cal
conposi ti%ﬁﬂg?ef ul for the%?tigﬁﬁ%ﬁpsg¥wAl DSVIRAEOHAPRPDS antivirals and

ot-her lamivudine, 3TC Glaxo Wellcome HIV infection, AIDS,
L (EPIVIR®) ARC; also with AZT
(nRTI)
lobucavir Bristol-Myers Squibb CMYV infection
Iopinavir (ABT-378) . Abbott _ HIV infection, AIDS, ARC-
(PD
lopinavir + ritonavir Abbott (KALETRA®)  HIV infection, AIDS, ARC~ :
© (ABT-378/r) - _ Py
- mozenavir - AVID (Camden, NJ) HIV infection, AIDS, ARC
- {(DMP-450) D ,
nelfinavir Agouron . HIV infection, AIDS,
' (VIRACEPT®) ARC (P)
nevirapine - Boeheringer - HIV infection, AIDS,
: Ingleheim - ARC (muRTI) -
L (VIRAMUNE®) : ,
novapren Novaferon Labs, Tnc. HIV inhibitor
(Akron, OH) . , :
pentafusaide Trimeris HIV infection, AIDS, ARC
T-20 : _ ‘ (fusion inhibitor}
- peptide T -~ ' PeninsulaLabs AIDS - -
octapeptide : (Belmont, CA)
sequence , _
. PRO 542 - Progenics ' HIV:infection, AIDS, ARC

(attachment inhibitor)
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agents w I typically be enployed in these conbinations in their

- conventional dosage

t he dosages described in the

Medi cal Econom cs Comnpany,

i nvent VO3 Hhese conbi nations are the sane as
Abbrevi ations ‘used in the instant specification,
i nclude the follow ng: AIDS = acquired inmunodeficiency
syndrone 30 ARC = AIDS rel ated conpl ex BOC or
car bobenzoxy (alternatively,

35 DMAD = di net hyl acet yl enedi car boxyl ate -69 18 Apri l

and Exanpl es,

= benzyl
benzyl oxycar bonyl )

Bz = benzoyl

2006 WO RRD 045077 PCT/ GBO2Yi0gerE3 DVAP = di nEthinfeation,
= ethyl EtQCAc =
Sis mass speglr

N, N- di et hyl f ormami de Et
injection

HPLC = hi&)c,]m%@g%;efgrrn{g@ence [ i

nmet a-chl oro nzoic acid

CBZ or

Physi ci ans’

ranges and regi nens as reported in theg @il;m,zo'o@cl udi ng
Desk Reference,

54a' edition,

2000. The 25 dosage ranges for a conpound of the

Chz =

t ho& /G733 t h above.

particularly the Schenes

Boc = t-butyl oxycarbonyl Bn

i 8Ree  DMWF =

et (3R aeeteagpeor nEimOMS = f | ow

fa .@r?dﬁlcg = ONFPR L Ghekidn€NCY Virus
I.d "chr omat ogr aph he o SHonS
qlll@‘é:rrethyl 10 NVP = me ;/tf - pyrrolidi none

~NVR = nudihgai4062Gnet i ¢ r esoflmmogia Bpjolm phenyHIVT ifection rAIDSuUsRGacet i ¢ aci d

THE = tetrahydrofuran 15 The conpounds of th@Ipresent

i nvention can be

‘readily prepared according,to the follow n acti.on enes and exanpl es,
or nodi fipc@f"icﬂlns t her eof , gYJ%rF’hg readily avg%}f‘ggﬁ%cng?’a@@ﬁg materials and

r eagent s.RBG-CMese reactio

ritonavir
(ABT-538)

saquinavir

stavudine; d47T
- didehydrodeoxy-
thymidine
T-1249

TAK-779

tenofovir
 tipranavir (PNU-140690)
" TMC-120 & TMC-125 |
TMC-126
‘ ‘Valacicl-ovir'
virazole

ribavirin
zidovudine; AZT

rsheffidld Med s

(Houston TX)
Abbott
(RITONAVIR®)

Hoffmann-LaRoche
(FORTOVASE@)

Bristol-Myers Squibb
(ZERIT®)

- Trimeris

Takeda

Gilead (VIREAD®)
Boehringer Ingelheim
Tibotec

Tibotec

~ Glaxo Wellcome

Viratek/ICN (Costa

Mesa, CA)

Glaxo Wellcome

(RETROVIR®)
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HIV infection, AIDS,

ARC

HIV infection, AIDS,
ARC (P) -

HIV infection, AIDS,
ARC{PD)

HIV infection, AIDS, ARC
(nRTI)

HIV infection, AIDS, ARC
(fusion inhibitor)

HIV infection, AIDS, ARC
(injectable CCRS receptor
antagonist)

HIV infection, AIDS, ARC
(nRTI)

HIV infection, AIDS, ARC
(PI) , '

HIV infections, AIDS, ARC
(anRTI)

HIV infection, AIDS, ARC
@D |
genital HSV & CMV
infections_ _
asymptomatic HIV positive,
LAS, ARC

HIV infection, AIDS, ARC,
Kaposi's sarcomain

combination with other
therapies (nRTI) .




- possible to nmake use of variants which are thensel ves known to those of

ordinary skill in this art, but are not nmentioned in greagespflenss! .
Furt hernore, other methods 20. f or prepari ng conpounds of the |nvent|on Wil
be readllg(lP Jaarent to the person of ordinary skill in the art in |light of
‘the foVPd ih@ reaction schenes and exanpl es. ~ Unl essPHFRZA$7SE i ndi cat ed,
al-l variables are as defined above. The conpounds of the. present invention
. can be prepared by coupling suitable substituted al kyl
1- al kyl -1, 6-di hydr o- 5- hydr oxy- 6- oxopyri m di ne-4 25 carboxyl ates (or
carboxylic acids or halides) with the appropriate amnes, as represented
by Schene 1. Pis Hor a protective group, typically an
ester (e.g., Egn%o?agclgﬁ”e[ﬂ/al ate) that is normally renoved under the
condi tions errpﬂiﬂyenbrt@C&@ﬁd@fﬂt\fﬁlﬁ@@ﬂlﬁh@tmﬂmﬂoéster to the amide. The
ester protect ,¥er I5aMRsIdR revelsy Rhfdtiptdscifilbitdi0 purify the 2-substituted-5,6
di hydr oxypyri m di ne-4-carboxyl ates 30 after their synthesis when the ,
unprot ected product cannot be crystallized fromthe reaction. crude and/or
for sgnthetic reasﬂmﬂmpetﬂﬁof&e@esbﬂltxﬂibﬁﬁonmaﬁalbﬁﬁﬁﬁﬂli&tthBOZI 04753

Seherrs 1.0 ogdhn i Bolor By SRURE 1oy bR ifOliy LN N s

©1-1 1-2 cou oxyli1c aC| derivatives

W th ami T 99625 B Q-8 6A520, 41 JEQ 96R55 1 A cupRAC PEIDE HESCRE ¢ . Sui t abl o
~met hods  #Rnf&s&hiale Ge adinisexal M cembinbtidnwiltes CERMeeceptor sbehgaiiisted Or gani ¢

IR i T S T e ek e T L R

- Conpr@he NE0V8/5HEWQ OT540S; BIOBY/52502, WETH/ 59508 WRI0865He, 1989, pp

EBg | ‘k1§|8 W og%%?%vd @bhéﬁisoﬁm biyesnaf wdybbﬁmgz or WO 00/76793 The

r ox OXOPYC | I ne 10 of formula .
1-2 can 5@“15‘?‘@5&9%‘313&%"@1% ZY}PP g g]n“{)ﬁ@Fe 1W€°§1?ﬁr Of 1 can be
react ed wd-éxpbhddPandforgidstamposapy, irxiombirekive with affebtizt amowitd af@hb ert enperature

to give tnbo?e HIV/AIDS antivirals, immunomodulators, antiinfectives, or vaccines useful for
| '15  treating HIV infection or ATDS 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, innﬂunomodﬂatom, 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 asreported in the art, including the dosages described in the
Physicians’ Desk Reference, 54™ edition, Medical Economics Company, 2000. The
'2_5 dosage ranges for a éompound of the invention in these combinéltions are the same as

‘those set forth above. - .
Abbreviations used in the instant spéciﬁcation, 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)
. ‘,3'5‘ , . DMAD = dimethylacetylenedicarboxylate
- - -69- '




I nt ermedi at e di hydroxypyrim dine 2-2, followed by protection of the
5-hydroxy group in 2-2 with a suitable protecting agent ng{brago@enzoate
or pivalate to give 2-3, and then alkylation of nitrogen-1 to afford 1-2.
~This procedure is described in the 15 literature [Cul bertson et al., J
Het er o¥QOP03%¢Hem 1979, 16 (7): 1423-24]. Di hydr oxBSFfGER@&AE 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 al kylating agent in the
presence of an inorganic base (e.g., cesiumcarbonate). If a mxture of N
‘and O-- alkylated derivatives results, the desired N-alkylated product 1-2
can be separated by as hr omat ogr. y. Schene 2 is exenplified in
Exanple 1. -71 Y BMhb 2 inCR AR PRS- 18 April 2006 WD 03/035077
PCT/ GB02/ 04753 SchenmdMF e, N-digethylfgmgamide | OH protection R NHz 2) heati ng;
P = protective sghveiyR Ngroup O 2-12-2 OHO NOP* R-X R2, N OP*
R1"N-1 OCH3 base Rt~¥(h O&gﬁv 0 b})éozhal o] 1-2 0 2-3  Met hyl
1- al kyl - 1, 6- di hydr o- HRPaF§YL el pynni di ne- 4- carboxyl ates 5 of formul a
1-2 cdn be prepared FRA®wilowinfscienmalysis wiassrspeatrometriN- al kyl am doxi me 3-1
can be reacted with & ; | | ate to give the unprotected
SR AR AR A RS S i

1-2 (P=H). The unpr nmpound can “be 1solated as such or it can be

~_converted to 1-2 by HE&ct high perfermapcediguidahramatesimb¥t i ng group. Scheme 3 is

~ exenplified.in ExamplheCPRA Je@chRiBhethedzdic 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 présent invention can be prepared by coupling
suitable substituted alkyl 1-a1ky1-1,6-dihydro~5,—hydroxy_~6~bxopyrimidi_ne—4- '
25 carboxyiatés (br 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 nonnaliy removed under the conditions’
employed to convert the the methyl ester to the arside. The ester protective groupis.
. 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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R2NC]—|1) DIVADR’PZCP* N -lk R1L NH 2) heating; RL k I OCH3 N solvent 3-1
3) protection 1-2 o [P = protective group Am doxinmes 2-1% iml 2804 are
prepared fromthe corresponding mriles 15 by chem stry descrl bed herein

- (see Ex%g) 1 Step 1 and Exanple 2, Step 2). -72 18 2006 WO
' 03/ 035 GB02/ 04753 Nitriles can be prepared fridife ’Bﬁﬁll ic acids by
~vari ous. 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 also, Exanple 6, Step 2), and dehydration of the am de by the
procedure of Wl dmann (Tetrahedron 1994, 50: 11865) (see al so, 5 Exanple 6,
~Step 3). Lyppoynds of the present invention of general fornmula 3-3 or 3-6
can be prepared in accordance with Schene 3, Parts 1 and 2, wherein

hal oderivative 3-1 or 3¢fft can be synthesized by t
chlorination q§ a SE?table substrate affording a -
or -CHC - gropp, (H?splacamgat of

brom nati on or
?(?1;"r, -CH2C1, -CB1Br-,
ogen with a

nucleophlleHNN )I- suc 2 as]an am ne;thiol, - or a ohdJl até'to obtain the
~ nucl eophi | e-sub th QGHer inter rred ﬁ\h or MNB-5, which need
not be isol 1ed El aborati onl of the methyl e nctlonﬁltylntothe

car boxami de wi | | afforgéhech nal product 3-3 or 3-6. bchene 3 is
exenplified i'rn Exanple 5.715 Schene 3 - Part 1 0 R2 OP -W ~ OCH Nu 3-2 N
"3 X ORg RW-1 HN R4 carbocycle, heterocycle, 0@®MEEMPHIRZ- OH N | Ra P
= Hor protective group | X=ClorBr NN R4

, Methods for coupling carboxylic acid derivatives with amines to form
carboxamides are well known in the art. Suitable methods are described, for example,
-5 inJerry March, Advanced Organic Chemistrv; 3rd edition, John Wiley & Sons, 1983,
~ 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 -I—alkyl-l,6-dihydxo—5—hydroxy~6~oxopyrinﬂdine~4—caiboxylates
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). -
o Dihydroxypyrimidine 2-2 can be isolated or direcily protected to give 2-3. The alkyl
| group can be introduced on Ny by reaction of 2-3 with an alkylating agent in the
presence of an inorganié base (é.g., cesium carbonate). If a mixture of N- and O-
alkylated detivatives 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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Nu = nucl eophile A R "=Horalkyl Nu O 3-3 RW-73 18 April 2006 WO
03/ 035077 PCT/ @GB02/ 04753 Schenme 3 - Part 2 Rw O X A N OFg NpriRtJoN OCH 3-5 .
3 R3 O HN,R4 3-4 Rw carbo, OOH or alkNU a P = or proANor Br RL N
# nucl eophile or alkyl O Rw= H 3-6 Schene 4 icts the
preparvgt YT conpounds of the invention that 5 CSH'P&BPF’ H>3%a IkyI at ed
aliphatic amne in the substituent at the 2 position. Nitrogen alkylation
i s achieved via a reductive am nation or alkylatiion. The nitrogen _
al kyl ation can be perforned before formation of the amde (via 4-3) or
after formation of the am de (via 4-2) depending on the substrate, with
sui tabl e g(glg 8t2ect|on as necessary. Schene 4 is exenplified in Exanples 6
to 8 bel ow.

oH . oH |
N~ 1) DMAD S OH protection
R NH, 2) heating; 1 )% OCHz | |P* = protective
solvent R N group
21 | i 0.5 O |
OH 0
OP* R® OP*
| R?—X N |
R1 )\\\N OCH3 base R1 /J%N OCH3
.3 O [ K= halo] §-2 e

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 dimethyiacetylenedicarboleate 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
- Schech
R%_ _OH 9
N7 1)DMAD : Fi\ Op*
R'- NH 2) heating; /]\ OCH;,
solvent .
3.1 .3) protection 12 O {P* = protect_ive]
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).

:’?2_




18 April 2006 WD 03/035077 PCT/ GB02/ 04753 Schemre 4 O3 ROP R RN CPR3 N
HNNRA BNOCH3It BNI R4 OO H4-1 H4-2 n = a heteroggcdgilizooghi ch a
~~PPt Y~ basic amine with 1 or 2 Hs X His part of or attached to the O
ring; or an alkyl substituted RP 'J" RQwith a basic amne with RP ~ Rq
lor2H ¥ hr protective group RP, R4 = H, al kylPCHEBEPYIS3 X = hal ogen
0O3200H R~-NOPHNRNI13 4 'NR~OCHs O O RaR4 4-3 RPR4 4-4
Compounds of the present invention with general forrmula 5-3 5 containing an
acyl ated nitrogen or sulfonylated nitrogen in the substituent at the 2-
position, can be prepared fol l owi ng Scheme 5. Acylation or sulfonylation of

52, whi on it Br ST e Rl BRI r0E: B0 RARAEC, o
suit abl e #plusding for axapailq conversiandn carbSriradns b thesprecedurp of 6 Rsxzdmenr Exanpl es 9
to 12 bel @retrahblirém Len. 1989, 30: 5193) (see also, Examnple 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 -CH)Br, -CH2Cl, -CHBr-, or -CHCI- group, followed by displacement of
10 the halogen with a nucleophile ("INu") such as an arnine, 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 flinctionality into the carboxamide will
afford the final product 3-3 or 3-6. Scheme 3 is exemplified in Example 5.

15 Scheme3 -Part 1

3-2
3
X | i
R 31 N e
@ = carbocycie, heterocycle,
or alkyl
P = H or protective group
X=ClorBr
Nu'= nucieophite
R" = H or alkyl




18 April 2006 WD 03/035077 PCT/ GB02/04753 Schene 5 0 0 acylation or R CP
2 N OP N sulfonylation OCH3 OCHs S NB NO O X~ H-1 Ryg AdiD00d-2 5-1
Rs = a heterocycle in which a HNJR4 basic amne with 1 or Hs His part
of or attached to the ring; or an al kyl substituted with a basic am ne
with OW9WP3 s 2 OH X=CorS RAN R3 "F n=1 ifXi sECHCH2O4HXi sS N R4 P
= Hor protective group O Rw = alkyl, aryl, or heterocycle R""'X~(On 5-3
The preparation of conpounds that feature a carboxani de at the 2 5
position of the pyrimdine core can be achieved as shown in Schene 6,
wherein a starting material bearing a 2-ethyl- and a 4-nethyl carboxyl ate
functi onaé 51¥1 §6 %%zl s enployed. This strategy will allow the

regi osel e |ve eIP Oration of the 4-nmethyl ester into the carboxan de by
reaction vvlth aﬂ\sw tabl e am ne. The other ester bond in

X OP
--————-——-—-—--;- 3_5
_ :I:{3
HN.
R4
34
. : - RY
] @ = carbocycle, heterocycle, 0
or alkyl Nu OH
| N R’
P = H or protective group I |
X=ClorBr ’ R1/]%N N o4
Nu = nucleophile : 3
R" = H or alkyl
i or atky ] 3-8

_ - Scheme 4 depicts the preparatlon of compounds of the invention that -
5 contaln 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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the 2 position can then be further elaborated. Schene 6 is exenplified in
Exanple 13 10 below. -76 - ----- S e ee-- 18 April 2Q@6\pr\2008/ 035077
PCT/ GB02/ 04753 Schene 6 O 2 RB OR _ N ( O°P HNNR4 R ~N C]—IRS Et O\ OCH3 N,
4 EtO gﬂ%g 6-1 6-2 R3 HWRA R2 OOH R3. NR3 R4*¢t%? NNRA 1O O

45 of the present invention of formula A% Fi""ﬂé?‘ prepared by 5
reactlon of al dehydes or ketones 7-1 with suitable am nes under reductive
al kyl ation -conditions, as -shown in Schene 7. Schene 7 is exenplifed in
Exanpl e 14 below. -77 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 Schene 7
R2 0O OPHNRy R 0OH NR3I \NR3O~NI NRAC~-NI NRA ORy 0O RwO
7-1 RW N scheme 4 -

= a heterocycle in which a
. ,

basic amine with 1 or 2 H's
X H - is part of or attached to the O

)\ ring; or an alkyl subsiituted /U\

RO with a basic amine with RP
1or2H's

P = H or protective group

.RP, RY=H, alkyi, or aryl

R | X=halogen \

Rq

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 arine in apolar
. solvent. Scheme § is exemplified in Examples 9 to 12 below. |
10 . .
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Rx 7-2 absent, alkyl, or aryl P = H or protective group Rw = H, alkyl, or
aryl Rx = H alkyl, or.-aryl Ry = alkyl or aryl, or RX anql'glﬂ,prﬂgg@sher W th.
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 fa¥@§¥Mtl/’schenes and exenplified in the exanpl ETEEHHS¥ unct i onal
~groups in various noieties and substituents nmay be sensitive or reactive
under the reaction conditions enployed and/or in the presence of the
reagents enployed. Such sensitivity/reactivity can interfere with the
progress of the desired reaction to reduce the yield of the desired

pr oduct, QRO sibly even preclude its formation. Accordingly, 10 it may be
necessary or désirable to protect sensitive or reactive groups on any of
the nol ecules concerned. Protection can be achi eygd by neans of _
conventional protecd ng groups, such as tho dedlcri in Protective

G oups in Oganke Chégm s?rly edeviafiopony Ve O ey Press, 1973 and in
T.W Geene & P.G°N " Prof¥lRYRI@" G ou sp ijn Offeani c_Synt hesi's, John
Wley & Sons, 199,1.\Th protecting 15 grou dzat a conveni ent

subsequent s - Si known in t t. For llexanpl e, in preparing
the compound$ the invdntion it is sonet g% neces@ary to protect one or
- nore am no greiMps (e.g., '

am no groups prese%i n substituents at the
2-position of the pyrimdinone ring) wtiRrY (@()1<arrpjt.r2, a Boc or Cbz group
or to protect hydroxy-{e.g., the 5-hydroxy group on e pyrimdinone ring)
78 18 ‘April 2006 WD 03/035077 PCT/ GB02/04753 with, for exanple, a benzoyl
or benzyl group. The Boc group can be renoved by aci treatnent (e.g.,
" TFA) either before or after formation of the final am de at C6 of the
pyri mi di none ndgNeussteleicGpaniend bénzyl groups at8MNtgpically renoved by
catal ytic  hyd ematiémﬁnmithumeri’sst'rong acid congitions, either prior to
or- fol | owi ng- fioanat war of & adchedip e nal ami de. Theybenzoyl group can be
renoved concurr ent "ol ehafvhsbsistadati on of the figal amde. Exanples 6 and .
12 bel ow i |l ugtrat e‘%‘”‘f‘@ﬁ?‘"ﬂ&f’é‘"’ﬁf‘“" Bog
. : or S

' X=CorS
n=1#XisC
n=21XisS
P = H or protective group
AV = alkyl, aryi, or heterocycle

RW’X*(O)n - 53

_ 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-cthyl- and a 4-methylcarboxylate functionality (6-1) is
‘employed. This strategy will allow the regioselective elaboration of the 4-methyl
- gster into the cérbokémide 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. | k
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protective group and of Boc, benzoyl and benzyl protective groups in the
preparation- of conpounds of the invention. 10 Schene 8 018 @pdL20082-1 N OH
R3; acylation RNOHR3 N N, aNRM BNORO H81- Oy \O8-2 0~1
coupling Ra 1 O HNRv Ra, NOHRb b O OCHR 3 a heterocycle in which a B
N N, Vﬁ?&*’“?‘ﬁﬁ’%i c anmine with 1 or 2 Hs d His part 8FTEBEMHched to the
ring; or an al kyl substituted O with a basic amine with 0 8-3 1 or 2 Hs
Rai N, Rb The preparation of conpounds that feature a his oxal am de at the 2 -
position of the pyrim dine core can be achieved as shown in Schene 8,
wherein a -79 18 April 2006 WO 03/035077 PCT/ GB02/04753 starting material
beari ng as&% ie% nitrogen at the 2- position of the pyrimdine carboxyam de
" (8-1) is éenployed. This strategy will allowto obtain the final conpound
(8-3) followi ng two pgssible procedures: by sinple coupling of nonoam de
oxalic acid to tF',:'ze ang ne (Sg-l) or l:;la,ﬁ the acyl atidp OfOlEihe basi ¢ nitrogen of

. ) \N 1 HN\H4 RE\N Rs
' EO [
jH\\N OCH, g0, I ] N4
: O O - N R
o O O
6-1 6-2
R¥
i
. HN. -4
R
O
Rf OH
« N
R4/ W]/L\N N\Rd-
O O
6-3

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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5 (8-1) with dinethyl oxalate to give the ester internediate (8-2) that is
~converted to the final conpound by heating in presence ofjgmmecdod
appropriate solvent. Schene 8 is exenplified in Exanples 17, 18, and 20
bel ow. _The foll ow ng exanpl es serve only to illustrate the invention and
its prEAPUR77 The exanples are not to be construed BSVEBY%EEi ons on the
'scope or spirit of 10 the invention. EXAMPLE 1 Met hyl ‘
5-(benzoyl oxy) - 2-[ 1- (t ent - but oxycar bonyl ) pyrrolidi n-2-yl]-1-met hyl - 6- oxo-
1, 6- di hydr opyri m di ne-4carboxylate 0 HsC,N OBz OCH3 0 15 Boc Step 1:
- Tert-butyl -2-[am no(hydroxyi m no) net hyl ] pyrrolidine-|-carboxylate N OH _
NHZ N Bog he@egol ution of hydroxyl am ne hydrochloride (1.0 eq.) in MOH was
20 added af 0 C to a solution of KOH (1.0 eg.) in MeOH. The resulting
reaction mxture was filtered and add@d to a sol utd')on of
“tent-butyl -2-cypropyrrOPi di ne-| - carjfppxyl ate (19 .) OHh net hanol and
~stirred at 40 C T\H h. T sol vent has renoved '+ uo pand the residue
Rhe wth a mxture of 80

treated with water, thpe sdlid was fiftered an
RN AN F - - - - N20Q6 WO 03/ 035077

- PCT/ GB02/ 0475% tin Pdtroleum Ether 1:1 to r tit"e conpound as a
“white solid as B mixtur® of rotamers by NVR H NyR (@VBO d6, 400 MHz) 8
8.92 (s, | w5335 (s, 1 , 5.15 (s,111), B¥25"Kbs, 0.5 H), 4.10 (s, 0.5

H, 3.40-3.30 (m 1 H), 2010-1-70 (m 411), 1.40%¢s, 4.574),1.35 5 (s, 4.5
H), one signal is obscured by water. Step 2:
| Met hyl 5- (benzoyl oxy) - 2-[ 1- (t ent - but oxycay bonyl ) pyrrol i din-2-yl]-6-

= ahsent, 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 varions moieties and substituents may be sensitive or reactive under the
_ reaction conditions employed and/or in the pfesence 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 itmaybe neceséary or desirable to protect sensitive or reactive groups on any of the
 molecules concerned. Protection can be achieved by means of conventional 7
protecting groﬁps, such as those described in Protective Groups in Orgaﬁic 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 subsequeht 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 orto protect hydroxy (e.g., the 5-hydroxy group on the pyrimidinone ring)

78~



hydr oxypyri m di ne-4-carboxylate OH N OBz N OCH3 O Boc 10 A solution of
the product of Step 1 (1.0 eq.) and dinethyl acetylenedi qgrhauyoese (1.05
~eq.) in CHCL13 was refluxed for 3 h. The reaction m xture was concentrated
and the crude product was used directly in the next st wi t hout further
puri fi €8"hY"The crude product was dissol ved in xyl®¥d 5gQHH”F§quxed for 24
h. The solvent was renoved in vacuo and the crude was dissolved in
pyridi ne. Benzoic 15 anhydride was added (1.5 eq.). The reaction mxture
was stirred at roomtenperature wuntil the starting naterial was consuned
as determ ned by M5 analysis The reaction mxture was concentrated, and

th I t h IN HC
soFu[ ?iﬁ &gggafgéa %Naﬁ%@l P&% Pﬁ%&gﬂ;a hl?rq%t%gg&%a%?gemﬁﬁ ‘iq?% CEI'he crude
oi | obt ai FeaeHtee. BF4hsither ls%rrr/emfteémrérd@n oighe fipad apideiat Ceofile £ | ash 20
?grDCérlrat Ogh@fhidinbee Mldleab.NThd Eb dnti IbenAAD @gmau;yl@hio%ﬁ 1y Qatalipti c7 H%ZW(Rt ]
7.4 Hz. %y%oge&g% 0( Pnc%j' s!;g;ong aélililglgl_?ldﬂéorl_sb Blth% %ra:)r Jo %bfoﬁ?ﬁvmg f(ﬁjnl_%%n 82 (s, 3 H ,_
3.60- 3 500f(the find apdjde. Tha dergogd@rqup caa be En¥Fed@cduitently vitdthe 2. 00- 1. 70 ( m 2
Hy, 1.50 fo?matﬁm"(‘)fthe'\@lal'irﬁldé‘lﬂx dd6and lé%el%nfiﬂu&raté\(ﬁé E‘S)élof a :FOC

5- (benzoyl oxy -[1- (tent.-butoxycar ony pyrrolidin-2-
met hyl - 6- HQGG%VE@I Prarl& g&%r\wﬁo Bseilﬂcareegﬂ% naﬂ’gtprqpr‘@a%or ution of

~ t he pr odusficopipomidzpf the(dvedti®y. ) in THF Cs2CB .was added (1.2 eq.)
followed by the addition of CH31(2.0 eq.). The reaction was _81 18 Aprr
2006 WO 03/ 035077 PCT/ GB02/ 04753 stirred at 40C until the starting
mat er &l S@emednsumed as deternined by MS analysis. The reaction was
concentrated and the residue taken up with Et OAc, washed wth 1 N HC,
saturated sol ution ofcprKIB and brine. The organi phase was dried over
anhydr ous Na2804 ered and concentr at ed. act bon gyyde showed 3.4:1
ratio 5 N (desi r Hvzgrsusafmlaﬁfﬁét hyl at i onN [

purified by flash |

= a heterocycle in which a
¢"  basic amine with 1 or 2H's
'~ H is part of or attached to the
- ring; or an alkyl substituted
with a basic amine with
for2Hs

.Ra/ N'\'Rb.

The preparation of compounds that feature a bis oxalamide at the 2
~ position of the pyrimidine ¢ore can be achieved as shown in Scheme 8, whereina
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col um chr omat ogr aphy (Et OAc: Petrol eum Ether = 1:1) and obtained as a 1:1
m xture of rotaners by NVR 1H NVR (CDCl 3, 400 MHz) 8 8. 138(Ahril20667 Hz, 2
H),758(tJ:7HzIH),7.46(t,J-7Hz 2 H, 4.97-4.95 (m 0.5
H) 4.83 (m 0.5 H, 3.74 (s, 1.5 H), 3.72 (s, 3.63 (s,
1.5 H)W0§3’%%§°"(s 1.5 H), 3.56-3.42 (m1 H), 2.40-2. 2’5“‘(91'1“2’34"%, 1.41 (s,
4.5 1-1), 1.25 (s, 4.5 H. M5 1n/z 458 (M+H)+. Al so obtained was the
0-net hyl ated conpound of fornmula: OCH3 N' OBz -N OCH3 O Boc 15 as a
m xture of rotamers by NVR 'H NWR (CDC1l3, 400 M—Iz) S 8.21 (d, J = 7.6 Hz,
2H), 7.72 (t, J =7.6 M IM 7.56 (t, J = 7.6 Hz, 5.10-5.05 (m 0.3H),

5. 00- 4. 95 statifg Hatdrid beaﬂm@%bﬁs‘ia mﬁ'ﬁ%@n a3 tifel2- §31t1(§1|'<|)f the?’p §m@0 ( m 211),

3 Mo S bl iy e i (2T
3 | LS y g l;e n f:omp?ﬂxﬂrg)(%d) {allewingtyo andsibiy proeddurast bysimfie ooglihg 6f Ky N
aw o - s3Y8 i i‘é%é@c*%% (S0 B ARRaL o YT U

~ 2-[[ hydr of§rdhet AL i 8 e e ipiemeRsiiae(@-3) thag trasmycpled (ethelO N CHs

C~~NNH  final compound by heating in presence of amine in appropriate solvent. Scheme 8 is
' exemplified in Examples 17, 18, and 20 below.
The following examples serve only to illustrate the invention and its
practice. The examples are not to be construed as limitations on the scope or spirit of
16 theinvention.

_ EXAMPLE 1
Methyl S-(benzoyloxy)-2-[1-(tert-butoxycarbonyl)pyrrolidin-2-y]-1-methyl-6-0x0-
1,6-dihydropyrimidine-4-carboxylate

15 ' | B

Step 1 Tert-butyl-2-[amino(hydroxyimino)methyl}pyrrolidine-1-carboxylate
/OH
N
_ I
| ~ "NH
N, .
Boc

A solution of hydroxylamme hydrochloride (1.0 eq.) in MeOH was -
- 20 added at 0 °C to a solution of KOH (1.0 eq.) in MeOH, The resulting reaction mixture
was filtered and added to a solution of terr- ~butyl-2-cyanopyrrolidine-1-carboxylate
~ (LOeq.) in methanol and stirred at 40 °C for 2 h.The solvent was removed i vacuo
and the residue treated with water; the solid was filtered and washed with a mixture of
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~Cbz 1-Benzyl oxycarbonyl - 2- cyanoi ndol i ne was added to a solution of 5
triethylamne (2 eq.) and McNHOH HCL1 (2 eq.) in EtOH Afteg Apkil 069
overnight the reaction mxture was evaporated, dissolved in EtOAc, washed
with water, dried over Na2SO4 and evaporated to afford the title conpound.
'H NVRVOBRBEd6, 340K, 300 MHz) S 7.68 (d, J= 8.0 HFCTOBYNTE 41.7.30 (m 5.
H, 7.19 (t, J =7.5 H, 2 H), 6.99 (t, J=7.6 Hz, | H, 5.53 (dd, J= 5.5,
10.9 Hz, I H, 10 5.22 (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 nlz 326 (MH +. Step 2:
Benzyl 2-[5-(benzoyl oxy)-4-(net hoxycarbonyl) - 1-nethyl - 6-oxo-1,6- 15

di hydr opy k. id- &L 2= ¥) ki I I t.Qf . 1 was

di ssol ved'Eiltz?' %éa%%%‘bﬁléﬁg‘@‘dg}llﬁ@?ﬁdﬁg%é?‘%é%@&‘?‘%é%b%?g@a&g?a ed dropwi se
(1.2 eq.) BrotagEitdMBer at ure.” After 4 h the mixture was evaporated, and

the resi digNMR @NESOl,em0MEXS SI0(sANH), 535i(5,1 8D, 815 GEOHE A Brpg days. The

sol vent h v t t r,esi.d I.ssal j n pyridine,
arter uhi O DPROGGI TR 55 B m iR AT R TR PR IS € Vo
stirred fd&%43 Hage sighittie pbssumpgdyataicon, the resulting crude oil was dil uted
with Et OAc, washed with HC 1N, dried over Na2SO4 and evaporated. The
product s purified hy flash chromatography on silica _gel (EtOAc/ :
pet r ol eun&gﬂﬁgr, 1:1‘35’*1’105'{‘38?%%1(063( hel-¢ertpeorradonlpysliqi2nglrd- DVBO- d6, 340
| T, 400 MHz) S 8. O%ylicbxyphrinidideMzarbdxitite 7. 77 (t, J = 7.4 Hz, 2 H), 7.62
(t, 3 =7.6 Hz, 2 H, 7.31-7.20 (m 7 H, 7.00 (t, J =7.3 Hz, IM, 5.83
(dd, J= 4.6 Hz, 11.0 Hz,1 H), 5.23-8HL3 (m 2 H), 3.76 (dd, J=11.1,16.6
Hz,1 H, 3.65 (s, 3 H, 3.56%(s, 3{H, 27 (dd, J= 4.4 Hz, 16.6 Hz,1 M

MS mz 540 (MrH)*. 30 -83 18 Apr N 03/ 035077 PCT/ GB02/ 04753
EXAMPLE 3 I CH
- N-(4- Fl uorobenzyl) - 5- hydr oxy<1 ~pet ht"- 9 et hyl phenyl ) - 6- oxo- 1, 6-
di hydr opyri m di ne- 4- car boxani di o] 0
| | ' “ Boc
10 - A solution of the product of Step 1 (1.0 €q.) and dimethyl

acetylenedicarboxylate (1.05 eq.) in CHCI; 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 p';roduct 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 IN HCI solution, saturated NéHCOg solution, saturated NaCl solution.
The crude il obtained after organic solvent evaporation was purified by flash
- 20 chromatography to obtain the title compound as a yeﬂow solid.
' "H-NMR (CDCls, 400 MHz) & 12.08 (bs, 1 H), 8.18 (d, 7= 7.6 Hz, 2 H), 7.64 (t, J =
74 Hz, 1H), 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,
1H), 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)". o
25 | -
Step 3: Methyl 5-(benzoyloxy)-2-[1-(terz-butoxycarbonyl)pyrrolidin-2-yl]-1-

methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate -
, To a stirred sqlution of the product of Step 2 (1.0 eq.) in THF, Cs,CO3
‘was added (1.2 eq.) followed by the addition of CHz! (2.0 eq.). The reaction was
| ' -81- | " |




H3C, OHF HNNI N H3CO 5 To a stirred solution of nethyl

5-[(2, 2-di met hyl propanoyl ) oxy)-1- o 18 April 2006

met hyl - 2- (4- et hyl phenyl ) - 6- oxo-1, 6-di hydr opyri m di ne- 4-car boxyl ate
(prepared from 4-nethyl benzonitrile by procedures sinmlar to those set
forth Woo¥HTpl es 2 or 3) in DVF 3 equival ents of HCFGEBYYRENzyl ami ne were
added and nixture was stirred at 90 Cfor 2 h. The title product
precipitated fromthe cooled reaction m xture after the 10 addition of 2N
HCl, and was collected by filtration and washed with diethyl ether. '"H NWR
(DVBO-d6, 400 MHz) S 12.45 (s, | H), 9.31 (bt, J =6.0 Hz,1 H), 7.62 (m 2

H, 7.40-7.32 ( 41- 7,14 (t,. J=8.8 Hz,. 2 .4.45 , J= 6.0 Hz, 2
1) 3 a5 sty mines i hissarae Sty af i NS i e
N- ( 4- f | uamelygs Bhie yedstiony waswopedntrated imd théresidoe takén ¢ With E§pye. wakitidne- 4- car boxa
mde O R 1 QHidl, sdduwabf Boldtion of NaHICO; and brine. The or%anic phase was dried
4, 5- Di hydr oxy- 6- (net.hoxycar banyl ) pyrim di ne- 2- carboxylirc acid . -84
. - _over anhydrous Na,50;, filtered and Concentrated. Reaction crude showegld 4ibratic 200 WO

- 03/ 03307 N RiediurddBizadvi2d Aeublntethylatoh., ThaMiitle pledut Gras purified by flash
2- Et hoxyc nyl - - Di Jot car jn.di.pe [ obtai ned
from et hyﬁ%_i@% no?‘ﬁ%}%&@i%% noi’ g&%@?@%@?&ﬁ%@(L%@d degltaqé , Tetrahedron
1992, 40:mig8wEsyf wipmerdudiMRes sinilar to those set forth in Exanple 1] was
‘suspendedpENMR @irxaaed i) 8 312aad 4 NebiagH), wess @dded HAL Bgr7.40¢m n the
M xture MAS, 361 S L8 4.95 (m, 0.5 1), 4.87-4.83 (m, 0.5 H), 3.74 (s, 1.5 H), 3725, 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:
OCHj
N I 0Bz
X OCH
O/k N 3
N\ 0
Boc

15  as a mixture of rotamers by NMR. TH-NMR (CDCl5,400 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)*, : o
20 ,
| -  EXAMPLE2 |
~ Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-oxo-1,6-
dihydropyrimidin-2-ylfindoline-1-carboxylate |
_ o |
HsC.. N ! OCOPh
\N OMe
NChz o)
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with IN HO solution, concentrated and filtered to give the title product.
- "H-NWMR (DVBO-d, 400 MHz) S 13.10 (bs, 1 H), 11.11 (bs, 1 HKg,Amii8806s, 3 H).
MS mz 213 (MH) 10 Step 2: Methyl 5,6-di hydroxypyrim di ne-4-carboxyl ate
OH OH 0 A solution of the product of Step 1 in HCLIN sol ution was
sti rre\?fofoé/rmﬁﬂhours at 90C. Reaction mxture was fi PCEEREZTF t he solid
washed with HC11N. Evaporation of the filtrate afforded the title product
as a solid. 15 1H NWR (DMSO-d6, 300 K, 400MHz) S 7.75 (s, 1 H), 3.82 (s, 3
M 13C NWVR (DMVb046, 300 K, 400 MHz) S 165.66, 158.20, 147.14, 139.00,
127.85, 52.16. Step 3:
Met hyl 5- [ di nmet r | gdine-4- carboxylate O
0] /C(I\/E)gg‘ggﬂg 0 N%@gﬂ ?@W%?@é)%&w%g‘@ﬁwlgh%@%w PCT/ GB02/ 04753
Pival oyl chloride 1°% bogglatewas added to a solution of the product of Step 2
in pyridine, and the mixture was heated to 40C for 10 minutes. HPLC showed
the conplete conversion of starting erial. The reaction m xture was
concentrated, the resulting S d| INrt@Hsvmth ethyl acetate and washed
with | NHO solution. The 5 _ [
after evaporation of the org : trituration with diethyl ether.
- 1H NI\/R(DIVBO(16 400 MHz) S 13: 35(3‘(& I H), 8.18 (s, | H, 3.85 (s, 3 H;
+1.28 (s, H) . 10 Step4 Met hyl
5[(22d|rrethylpr - 4T A
i hydr Opyrl 0 di ne- ‘{é}ﬂon}l%%; 3151%(%&% s 443 to a solution of
tricthylamine (2eq)and eNHOH.HCI (2 eq.) in EtOH. After stirring overnight the
reaction mixture was evaporated, dissolved in EtOAc, washed with water, dried over

Na,S04 and evaporated to afford the title compound.
"H NMR (DMSO-dg, 340K, 300 MHz) 8 7.68 (d, J= 8.0 Hz, 1 H), 7.41-7.30 (m, 5
H), 719 (t,/=7.5Hz,2H),6.99 (t, /= 7.6 Hz, 1 H), 5.53 (dd, J=5.5, 10.9 Hz, 1 H),
10 5.22(s,2H), 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 Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl}-1-methyl-6-0x0-1,6-
A 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 1‘6_0 °C for 2 days. The solvent was fh_en 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 AN, dried over Na2804 and evaporated. The product
- was puzified by flash chromatography on silica gel (EtOAc/ petroleilm ether, 1:4) to
‘afford the title product.
.25 'H NMR (DMSO-d, 340K,4OOMI~IZ)5808 d,J= 73Hz 2H),7.77(4,J=74
. Hz,2H),7.62(t,J=7.6¥Hz,2 H), 7.31-7.20 (m, 7 H), 7.00 (t, F = 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, 3H), 3.27 (dd, J= 44Hz 16.6 Hz, 1 H).
| MS m/z 540 (M-+H)*.
30
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H3C~-N ~0 ~N I Ovwe O D nethyl sulfate (1.5 eq.) was added to a sol ution of
the product of Step 3 (1 eq.) in THE containing cesium cagbgmabeod 1.5
eq.). The reaction was. carried 15 out at 50C for thirty m nutes. The

sol vent was evaporated and the resulting oil was dissolved in ethyl

acet at WO WHEEHED with 1IN HO solution. The crude tit PEVEHAPHIND was
recovered as yellow solid and used in the next step w thout purification.

- 1H NWVR (DVSO-d6, 400 MHz) S 8.43 (s,1 H), 3.81 (s, 3 H, 3.45 (s, 3 H,1.30
(s, 9 20 Step 5: .

N- (4-f 1 uorobenzyl ) -5-hydroxy-| -nmet hyl - 6- oxo-1, 6-di hydropyri m di ne-,

4- car boxam de 4- Fl uor obenzyl am nﬁ’ﬁéﬁﬁé was added to a solution of the
crude product of Step 4 in DMF and e Teaction mxture was heated to 90C
for one h%@.‘Fluongeﬂﬂiﬁ@ihﬂ‘ﬁféxﬁbbﬁﬁ@ﬁh@-(ﬁﬁ@ﬂmmmowlI«"P— HPLC (C18, el uting
"W t h wat edihgddpyrafidin@aldafiok@n@ient ai ning 0.1 % TFA). 'H NMR (DMSO-d6, 400
MHz) S 12.5 (s, | H), 9.54 (t, J =6.2 Hz,1 H, 8.05 (s,| H, ‘
7.36(dd, J=6. 2, 8. 4Hz, 2H), 7. 14(t, J=84Hz, 2H), 4. 45(d,J= 6.2 Hz,2H),3.44 (s,3
H -86 18 April 2006 WO 03/ 077 PCTLGB02/ 04753 ink 276 (MH)
EXAMPLES N-(4 [%%\N éﬁB F—IS

- Fl uor obenzyl ) - 5- hydr oxy- | - net hyl -'(nl,qr php 4-yl met hyl ) phenyl ] - 6- oxo-
5 1, 6-di hydropyri m di ne- 4- garhexarnyde BCRAHF H\ ~-NI N O CND O
~Step 1. Methyl 2-[4-(brono iyl ) phenylk ] - 5-[ (2, 2- di net hyl propanoyl ) oxy] - 1-

5 To a stirred solution of methyl 5-[(2,2-dimethylpropanoyloxy]-1-

- methyl-2-(4-methylphenyl)-6-0x0-1,6-dihydropyrimidine-4-carboxylate (prepared
from 4-methylbenzonitrile by procedures similar to those set forth in Examples 2 or 3)
in DMF 3 equivalents of 4—ﬂu0roi)enzylamine were added and mixture was stirred at
90 °C for 2 h. The title product ﬁrecipitated from the cooled reaction mixture after the

10 - addition of 2N HCI, and was collected by filtration and washed with diethyl ether.
TH NMR (DMS0-dg, 400 MHz) & 12.45 (s, 1 H), 9.31 (bt, /=6.0Hz, 1 H), 7.62 (m, 2
H), 7.40-7.32 (m, 4 H), 7.14 {t, 7=8.8 Hz, 2 H),4.45 (d, /= 6.0 Hz, 2 H), 3.35 (5, 3
H), 2.48 (s, 3 H). " |
MS m/z 368 (M+ H)".
15 |
EXAMPLE 4
N—(4—ﬂuorobenzyl)—5-hydroxy~l—guethy1~6~oxo-1,6—dihydropyrinﬁdine~4—carboxamide

Step 1; 4,5-Dihydroxy-6-(methoxycarbonyl)pyrimidine-2-carboxylic acid
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met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4-carboxylate C(CH3)3 OO0 Y HICCNO \
\NOCH3 0 Br 10 To a vigorously boiling solution of nethylapsi ¢ 2-

di met hyl propanoyl ) oxy] - 1- net hyl - 2- (4- met hyl phenyl ) - 6- oxo- 1, 6 di hydropyri md
i ne- 4-carboxylate in carbon tetrachloride N bronmosuccinimd 1 eq.) and
‘benzoyVO 'Y&P8%i de (0.05 eq.) were added as dry pomdé’lcg”GBﬂ?’?“é§3 4 hr the

m xture was allowed to reach roomtenperature and the precipitated
succinimde was filtered off. The fi Itrate 15 was evaporated under vacuum
and the solid residue was used as such. 'H NVR (DVBO-d6, 400 MHz) S
7.68-7.57 (m 4 H), 4.77 (s, 2 H, 3.8 (s, 3 H, 3.27 (s 3 H,1.30 (s, 9
Hy. -87 18 April 2006 WO 03/ 0350770?pT/ GB02/ 04753 Step 2

N- ( 4- Fl uor obenzyl.) - 5- hydr oxy- | - net hyl - 2-[ 4- (nor phol i n- 4-

-yl met hyl ) phenyl ] - 6- oxo- 1, 6-di hydr i ne- 4- carboxam de A THE sol ution
of nmethyl 2-[4-(brononet hyI)pheny |
di net hyl propanoyl ) oxy] - 1- net i Y'®ydr opyri m di ne-4-car boxyl at e
~was 5 reacted with 4 eq. of notlpholineilfor 0.5 h at roomtenperature.
After evaporation of volatilesO the oi Q/ resi due was taken into DWF and
treated with 3 eq. of 4- fluorobenzylanmne at 90C for 2 h. Title product

was isolated as i t&»Eﬁ1b:f)le!®61ﬁ3M$Bﬁ1 roSA6 (métioRadibiyDpyrimidine

. (C18, wat % of. TF O d6, 400
) B 1 5 ChREEY B Gt Gl %@d%bxpnw @arsc)fte"réfancé)? f@%a%% XS
©7.62 (m 299340 40 5339 byiprncedured)simifar Tethose, seufoﬂh nsEmnplezl]Hyas syspseded. 38 (m 4

H ., 4.4- 8 dodald/TRAFD) 1 and 193¢ RaCGH WE adbieh) Afte? 2080is e Imik e Wastdbidif2a31 (s, 3 H),

3.2-37() Mz 453 " EXAMPLE 6,15
N-(4-f1 ug] ﬁéﬁ?ﬁi)sﬁﬁumﬁww%ﬁ)ﬁ%@q &*Vﬁg’teﬁvlﬁmdﬁﬂm i n-3-yl)-6-oxo-1, 6-

di hydr opy PH-DNMIR (RMSOsd DO W) 863,10 (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—dﬁydfoxypyﬁnﬂdine-él—carboxylate
~ OH
Ny OH_
I
- OMe
kN
O

, A solution of the product of Step 1 in HCI 1N solution was stirred for
6 hours at 90°C. Reaction nnxture was filtered and the solid washed with HCI 1N.
‘ Evaporation of the filtrate afforded the title product as a solid.
15 'HNMR (DMSOQ-dg, 300K, 400 MHz) 87.75 (s, 1 H), 3.82 (s, 3 H). *C NMR
(DMSO0-dg, 300 K, 400 MHzZ) 8 165.66, 158.20, 147.14, 139.00, 127.85, _52.16.

. Step 3: Methyl 5-{(2,2- dlmethylpropanoyl)oxy] 6 hydroxypynmlmne~4~
o carboxylate
0. _CMe
OH Y ( )3
| .
OM
20 - O



O KBCNOHF | H ONI NL"INGCH3 O Step 1

4- (tort-Butoxycarbonyl)norphol i ne-3-carboxylic acid O-COfApZ02634 CH3) 3 To
a V|gorously stirred solution of 3-norpholinecarboxylic acid and

trleta% am ne (1 11 eq.) in MOH (1.4'M at 50 C was added di-t-butyl :
di car BBRGYN72 eq.). Stirring was continued at 50 ECFGEO¥4M*n and at room
tenperature overnight. The reaction m xture was then concentrated to
obtai-n an oily residue and suspended -88 18 April 2006 WD 03/035077

PCT/ GB02/ 04753 between Et OAc (500 ml) and saturated NaHCO3 (500 mi). The
organic layer was extracted with saturated NaHCO3 (2x250 m ) and H20 (250

m ). Conbi ned aque HC1 and

i mredi ately ext rac?@% @ﬁg@&ﬂqeggg %ﬁﬁﬁ =l HOf%n% h)&% nic |ayers

wer e was héth pirigine dind gheaniqgre waly icatgd t¢ #0°Colpa b0 mingkes. @bﬁé‘i‘%’f“é’dg%o give the

}IH t ll\l(l\a/R c? zaga&me @&v&s%'oﬁstbﬁﬁg gi&teﬁhi ﬂﬁr@acﬁzﬂﬂgﬁ&ﬁé Wa@éoncér@aﬁﬂeﬁzlg ?y N(I\)/R5 Ei)
S

4.2- 4.1% ﬂil':“i ‘?lé“’a ‘}‘fﬂtyif‘éeiatiﬂ“‘f%é%%j ?Z%gﬁr(*ﬁ& SEI"E%"" ﬁh%e 3.31 (m 1

‘H), 3.56 hitle procﬂ:cilﬁzasﬁloﬂﬂnned(hsﬁbkd)wn ®lid@ftértevapbrdtion 4f tie organis phise atd 40 (s, 4.5

H), 1. 36 t‘bnavlhi)dlet&gehﬁ mz 232 (M+H) +. St ep 2 tert Butyl
3-(amnoc r on% m)rp I|ne4carbo |Late CH3)3 To a
sti (éé

rred S(ﬂ MpOtdect08 Sk &De@lﬁflﬁneagi(i@%d%g(s’ﬁ pyri di ne
(0.6 eq.)Hpnd di-t-butyl d| carbonate (1.3 eq.) in dioxane (0.6 M, NHAHCO3

- (1.26 eq.) was added and the m xture was stirred at roomtenperature for 20

hours. M xture was concentrated, taken up in Et OAc and washed wi th water
~and b¥) neStep 4: Methyl 5-[(2, 2—d1methy1propan0y1)oxy] -1-methyl-6-0x0-1,6-

dihydropyrimidine-4-carboxylate

o OYC(Me)a

- Dimethyl sulfate (1.5 eq.) was added to a solution of the product of
Step 3 (1 eq.) in THE containingiéesium 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 ethy! acetate, washed with 1N HCI solution. The crade title compound
was recovered as yellow solid and used in the next step without purification.
Y1 NMR (DMSO-ds, 400 MHZ)8 8.43 (s,1 H), 3.81 (s, 3 H), 345 (s, 3H),1.30 (5,9
90
- Step 5: N-(4-fluorobenzyi)-5- hydroxy— —methyl-6 -0x0-1 6-d1hydr0pynm1d1ne- .
4-carboxamide
4—F1uorobenzylamine (3eq.) 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 (Cis, eluting with water and
. acetonitrile containing 0. 1 % TFA). 7
'H NMR (DMSO-ds, 400 MHz) & 12.5 (s,1 H), 9.54 (t, J = 6.2 Hz, 1 H), 8.05 (5,1 H),
736 (dd, J=6.2,84 Hz, 2 1), 7. 14(t,J-84Hz 2H),4.45(d, J=6.2Hz, 2 H), 3.44
(s,3 H). '
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Organics were dried over Na2SO4 and evaporated giving the title product as
~an oil which crystallized at roomtenperature. 20 'H NVR§ o, 300
M—Iz)8735(bsl|—|), 7.06 (bs, 1 H, 4.15 (bs, 2H), 3.76 bs,1 H,

3.57-3, 3.28 (m 1 H, 3.18 (m 1 H), % M5 nfz 231
_(NH—i) éfﬂé}’n@? tert But yl 3-cyanonor phol i ne- 4-car bo>'<) F’&ﬁ*ﬁi’"“ﬁf’ N 25

| OC(CH3)3 -89 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 A solution of the
product of Step 2 (1 eq.) and triethylamine (2.1 eq.) in CH2Cl12 (0.1 M
was cooled to O C and trifluoroacetic anhydride (1.1 eq.) added dropw se
under nitrogen. Stirring was continued 3.5 hours nore at roomtenperature
and vol atMS%/ %rgxgg in vacuo. Residues taken in Et OQAc were washed with
water, 5 brine an ied over Na2SO4. Evaporation gave the title conpound
as a brown solid. 'H NWR (DI\/SOdG, 400 MHz) 8 5.04 (d, J = 2.7 Hz,1 H),
3.96 (d, J122Hle),, 3. 86( dBXAMHPLED; 2. 6Hz, | H), 3. 69(d, J=12. 4Hz, 1 H),

50404 gl oS Srcd b 2 o7 (1 1

- 3-[(2)32a ﬁd@WMMemmmqmr phol i ne-4- car boxyl ate NZOH O NH2 N
OC(CH3)3 A solution of of the product of Step 3 (1 eq.), hydroxylam ne 15
hydrochloride (1.4 eq.) and triethylamne (1.7 eq.) in EtOH (0.5 M was
refluxed under nitrogen forH houks. dfixture was goncentrated and residues
taken up in EtOAc and washed wildh tergand ne. Conbi ned organics were
dried over Na2SO4 and evapoy at By . e conpound as a yellow
solid. tH NWR (DVBO- d6,. 4 (b, H, 5.32 (bs, 2 H), 4.30

(bs, 1 H), 4.08 0
)
O
Step 1: Methyl 2-[4-(bromomethyl)phenyl]-5-{(2,2-dimethylpropanoyl)oxy]-1-

methyl-6-oxo-1,6-dihydropyrimidine-4-carboxylate

10 To a vigorously boiling solution of methyl SQ{(2,2-

' dﬁnethylpropanoyl)oxy]—1-methyl—Z—(4-methylphenyl)-6—oxo~1,6-dihydr0pyrimidine-
.4-ca-rboxylate 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 (DMSQ-dg, 400 MEz) § 7.68-7.57 (m, 4 H), 477 Gs, 2H),3 80 (s, 3 H),
327(3 3H), 130(5,9H)
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-'20(d J=11.6 Hz, 1 H), 3.75(d, J = 6.8 Hz,1 H), 3.50-3.33 (ni, 4 H),1.38

(s, 9 H. M mz 246 (MH)+. . Step 5 18 April 2006

Dirrethyl 2-({2-am no-2-[ 4- (tert butoxycarbonyl)rmrpholln 3- yI}ethenyI }
oxy) but - 2-enedi oate -90 --- -- -------- - - ------ 18 ril 2006 WO

037 035097 BERGR02/ 04753 O COOME O NH2 COOME Nt O ETER8Y5A sol uti on of
the product of Step 4 (1 eq.) and dinethyl acetyl enedi carboxylate (1.2 eq.)
in CHC13 was refluxed for 1 hour under nitrogen and sol ution concentrated.
Resi due was purified by flash chromatography on 5 silica gel, eluents '
petroleumether/EtOAc 7:3 -> 1:1, to give the desired product as a mxture
of two i S nes s E/ Z olim@0K) 8 6.60 and 6. 20
(2 bs, 2 R b("% )Mg%” IZ%QII}% 204 (bs, 1H, 3.8
(bs, 1 H), 3.76 analmlmé)pb@yﬁé@c%ﬁdéwélﬁp dirle-4-carboxamide

? 58g 2s, 3H), 3. 53( 't ¢, Prk Bolftich of izttt (Hdbmatatigphe ] 5-16)2-3. 31(m 2 10 H),
S

t ent - But y@“@m%r@mﬂﬁwa}ﬂ%?e@%&%l e Hnﬂd&er Fiarbonylege was

yl] mrﬁahoﬂeammae@@imommhnﬂqr 0.5 aquom tQNRPraiERE Affgr @f@@ﬂ@sow CH3)3 The

- adduct's ofo, MBS MFTAIE LttsReh fhid DMFAREGAQrwil's Bpurs. Then the reaction
was cool eq’ Qded unti | '

‘ concent r at ﬁﬂdgll n v Sﬂgé’ﬂ ¢
preci pi taﬂ\mwbeawl%%rdi%’ "CHAT 2 ha5te P ‘é‘i’;@’as‘ &g Oré)fa?"l et her and
dried to gibg RPIEPLC (C18,water/acetonitrile with 1% of TFA as cluant).

IH-NMR (DMSO-dg 400 MHz) 8 12.45 (s, 1 H), 10 (bs, 1 H), 9.31 (bt, 1 H), 7.74 (m,

10 2),7.62(m, 2 H),7.35 (m, 2 H), 7.14 (t, J =8.8 Hz, 2 H), 4.54-4.38 (m, 4 H), 4.1-
3.9 (m, 2 H), 3.9-3.7 (m, 2 ), 3.68-3.51 (m, 2 H), 3.31 (s, 3 ), 3.2-3.1 (m, 2 H).
MS: m/z 453 (M+H)".

. EXAMPLE 6
.15 N—(&ﬂuorobenzyl)uS—hydroxy-1—methyl—zw(4—methyhnorpholin~3—y])—§~oxo—1,6-
dihyd:opyrimidine-él—-caxboxanﬁde
CH3
Stepl:  4-(tert-Butoxycarbonyl)morpholine-3-carboxylic acid -
COH
o
| OC(CHy)s

20
Toa v1gorously stirred solution of 3—morph0hnecarboxyl1c acid and
methylmmne (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 e_vernight.
" The reaction mixture was then concentrated to obtain an oily residue and suspended
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title pyrimdine as an orange solid. 20 1H NVR (DMSO- d6, 400 MHz, 340 K)

54.62 (s, 1H), 4.15 (d, J =12 Hz, 111), 3.84 (bs, 111), 38%%11@%006311)

3 70 (dd, J -12.3, 4 Hz, 111), 3.61 (dd, J=12.2, 3.8 Hz, 3.56 (t, J=13
g% 3 (td, J=11.5,3.4 Hz, IM 1.35 (s, 9H).-9118Apr|I2006 WO

03/ 03 ‘??3’WFCSB02/ 04753 M5 niz 356 (M+ H)+. Step FCT/GBO2/M4TSS

tent-Butyl - 3-[ 5- (benzoyl oxy) - 4- hydr oxy- 6-

(et hoxycar bonyl ) pyri m di n-2-yl ] mor phol i ne-4-carboxylate OH OBz N O--,N

1-0OCH3 NO OS5 OC(CH3)3 The pyrimdine fromStep 6 in dry pyridine (0.2

M, was treated with benzoic anhydride (2 eq.) overnight at room

-t enper at r n washed with
HC1 I N, Kﬁ\% r@r@)%satuﬁﬁ%gﬁﬁééﬁgp%gg ovgl;g;kl%% %qand filtered,
evapor at eekiagted mth ﬁﬁtp@@dﬁﬂpﬂﬂcﬁéhﬁ@H&}m@rﬂﬁ)@ﬁﬁpﬁycmbmd aqugousel , el uents
Et OAc/ Petlh%rw&e%}dﬁ%t toﬁh&zo%th"’ﬁﬁ% 8 Bnma@ R MR racRANEn BOK3. 3 (bS 1

T B Lo ot i 4k e g AR ),

3.78 (ijd anﬂlveiﬂnoﬁatecﬁo@\ldzthe titletdprap8unddas (pale38Byw oB, HBI (ixturedEL3. 9 Hz, 2 H)
- 3.47 (td, .6, 1 H, 136(5 9H). 15N5n12 600(M+H)+ Step 8:
Alkylatedr I’IVJ'[IVGS 8A and 8B. O OCCH3 O\N I
ocH3 N @ W@OOW@ 19@3@% @ﬁ@) %3%@06@: 41@%(8#&5 Hadﬁ%rct of Step 7
in dry THE (), BH)YB.88E74 (06 AUHI3.98-852 (m, 2 H), 3.36-3.31 (m, 1 H), 3.16 (¢,

* J=11.4 Hz, 0.5 H), 3.00 (t, J=11.4 Hz, 0.5 H), 1.40 (s, 4.5H), 1.36 {5, 4.5 H).

10 MSm/z 232 (V+H).

Step 2: tert-Butyl 3-(aminocarbonyl)morpholine-4-carboxylate
o ‘
O NH,»
\\/N\(O
OC(CHg)s

To a stirred solutién 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,HCO5
(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 NagSO,; and evaporated giving the title product as an oil
which crystallized at room temperature

20 'H-NMR (DMSO-ds, 300 MHz) 8 7.35 (bs, 1 H), 7.06.(bs, 1 K), 4.15 (bs, 2 H), 3.76
' -(bs11—1),357351(1112H)328(m,1H)318(m1H),136(89H)
- MS'm/z 231 (M+H)".

Step 3: tert-Butyl 3—cyanomorpholine~4~carboxylate
- =N
| Z
(0
25 - OGC(CHg)s
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20 cesium carbonate (1.5 eq.) and dinethyl sulfate (1.5 eqg.) at 50 Cfor 1
hour. Solvent -92 18 April 2006 WO 03/035077 PCT/ GB02/ 043%3pril@e06 enoved
in vacuo and residue taken in Et OAc, washed with HO [N and brine.

O gani ried over Na2SO4, filtered and evapor tain a crude
- whi ch ‘%S\)/a?gﬁ%osﬁﬁfl ed by flash chromat ography on si i & z(gffoty%‘t"g uents

Et OAc/ Petrol eum Ether: 3/7) to separate the two conpounds 8A and 8B (ratio
-8A/SB 1/0.85). 5 An alternative route was al so enpl oyed as follows: The
pyrimdine product of Step 7 was added to a suspension of LiH (1.1 eq) in
di oxane at room tenperature. The m xture was aged 45 mn at 38 C and was

then cooled to roorgsglgﬁmeffﬂ{e%@ducgméﬂy fﬁggm@;lya%u vgs) added and
the m xtusre ﬁw&rﬁdto 8 gé aéd@r here on m xt ure
was cool et ¢%Ys FagFoocsddp mé?ﬁ“& d'i‘d%é ed, fol | owed

léy O\2\/at erT duogwist @ider nilfogera §UaigSvas ayxetrnuwss heep arond :&docamrén@mrmt ed w g h
t trat t
o, WAL MERB OGS B 01 L,

Et OAc/iex%m@sanﬂéﬂgfé@w a{ags@dcﬁvﬁa@@ﬁ@l gvefihegiflegmmptring a aeinoselidver e
evapor at et NOIR (DB OV, S0 MHZ)315.64 &0 =&, YES, 105 39k (& J=12n Bhem),and

~re-evapor ) ped si | y. This

solid vvas?ggf@dy ?11?3 %@@%@abéﬁ (&gai:‘r%%hg}%% :igd Je 1%#11502?%1 dB as a pal e

yellow s (340‘|(t€ell=a]ﬂl90269PBNHBQi°§(naril}Bbléi’r(SV\Pm th| s route, from1l:4 to

oH)

1:12.

- tert- Butyl fZI?(’genzoyl oxy) - 4- met hoxy- 6- ( met hoxycar bonyl ) pyri m di n- 2-yl ]
20 motbhol i ne 4-carboxyl ate (8A). 1H NMR (300 MHz, DMBO d6+TFA, 330K) S

8.10 (d, Steg49 Hz, @+ B)ltyl?{(m aﬁlino(h])ﬂYO}@imihB)meiﬂjl]mothGﬁne(-zL, J=7.4 Hz, 2 H),

4.94 (bs, 1 450 6 Hz, 4.0 (s, 3H), 3.85-3.81 (m 2 H),
376Es H) ég’%B"ﬁ?f 10. 4 Hz, T)H) 34&-3 4?(m 2 H), 1.3(5 (bs,H)g

H. . 25l\/Brﬂz 474(M+ H) +.
tent - Butyl - 3-[ 5- (benzoyl oxy) - 4- ( net hw(ycar bonyl ) - 1- rret hyl - 6- oxo- 1, 6-
di hydr opyri m di n-2-yl ] nor phol i ne-4-c i’boxyl ate (8B). 1H NWR (DMSO d6, 400

MHz, 330K) S 8.09 (d, J = 7.3, NI_7| , 4 =7.5 30 H,1 H, .7.62
(t, J =7.8 H, 2 H, 508 (djJ= %LH) 4.21(d, J=12.3 Hz, | H),
3.95-3.85 (m 3 H, 3.76 (s, 3UB) N (s 3 H, 3.55-3.50 (m 2 H, 1.34
(s, 9H. WM rn/z 474 (M+ H)t ‘ -

- OC(CHg)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,SO, and
evaporated giving the title compound as a yellow solid.
' 1HN.‘l\dR(DI\/,[SO-dﬁ 400 MHz) §9.16 (bs, 1 H), 5.32 (bs, 2H),430(bs 1 H), 4.08
20 (d,/=11.6 Hz, 1 H), 3.75 (d, J = 6.8 Hz, 1H),350 3.33 (m, 4 H), 1.38 (s, S H).
MS: mlz 246 M) .

Step 5: Dimethyl-2-({ 2-amino-2-[4-(tert-butoxycarbonyl)morpholin-3-
yliethenyl }oxy)bui-2-enedioate

.90 -




Stew 9: tert-Butyl-3-(4-{[(4-fluorobenzyl)am no]carbonyl }-5-hydroxy-I 35
~ met hyl - 6- oxo- 1, 6-di hydr opyri m.di n- 2-yl ] - nor phol i ne- 4- car boy W €006 93 18
April 2006 WD 03/035077 PCT/ @B02/04753 0 HBCNOHF HON- N LNOO
OC(CH3)3 The nethyl ester 8B in dry McOH was treated with 4

f1 uor BRAYYFYHi ne (2.5 eq.) at reflux for 2 hours. SEMENV4HES renoved |
vacuo and residue triturated with Et20to obtain the title product. 5 |
NMR (-300. MHz, DMSO-d6, 320K) S 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, 111), 4.16
(dd, J=12.2, 2.0 Hz, 1H), 3.87-3.7 (mﬁé@me& 70-3.64 (m 1H), 3.55-3.45
(m 511),1.23 (s, 91-1). Ms nt/z +.7 10 Step 10: :

N- (4-fluorobenzyl ) -5- hydroxy-| - rret[hyl - g-nor phol i n- 3-yl - 6- oxo-1, 6-

di hydr opyri m di ne- 4- car boxam ) Qq/ F NONN)\. ~NH O The
conpound from Step 9 was trieated with'4a xh{lﬁe of 15 di chl or onet hane/ TFA
(2/1) for 1 hour at roomt erﬂ\? Organi cs were renoved in vacuo.to

give the title conmpound as a Solid'H NWVR (300 MHz, DMSO-4, 300 K) 8 9.45

(bs,1 H), 7.39-7.36 (m 2 H,.7.1 @H%)S(m 2 H, 4.93 (d, J= 9.2 Hz,1 H),
4.64 (dd, J=15.4, 6.7 Hz, 1 H), 4 é( d, J=15.4, 6.2 H,

" "1H), 4.35(d, J=12. 8Hz, 1H), 4. 08(d, J=12. 6Hz, 1H),3.77(t,J
: A solution of the product of Step 4 (1 eq.) and

-~ dimethylacetylenedicarboxylate (1.2 eq.) in CHCl; was refluxed for 1 hour under
nitrogen and solution concentrated. Residue was purified by flash chromatograpliy on
- 5 silica gel, eluents petroleum ether/EtOAc 7:3 -> 1:1, to give the desired product as a
mixture of two isomers E/Z (76:14).
'H NMR (DMSO-dg, 400 MHz, 300K) § 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s,
110, 4.36 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 5, 3 H), 3.63 and
358(2s,3H),3.53(td,J=13.6,3.7Hz, 1 H),344 (t,/=104 Hz, 1 H),3.31 (m, 2

10 H), (G, 9H).
MS m/z 388 (M+H)". -
Step 6: tert-Butyl-3-[4,5-dihydroxy-6-{methoxycarbonyl)pyrimidin-2-
yl]morpholine-4-carboxylate :
' " OH
NN OH
N I OCH,
0 N
N _o ©
15 OC(CH)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-ds, 400 MHz, 340 K) 3 4.62 (s, 1H), 4.15 (d, J =12 Hz, 1H), 3.84
 (bs, 1H), 3.82 (s, 3H), 370 (dd, 7=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). | o
- . - 91 - :




20 =12.4 Hz, 1 H, 3.55 (s, 3 H, 3.55-3.46 (m 2 H), 3.40-3.34 (m | H).
M5 nz/z363 (MrH)+. -94 18 April 2006 WO 031035077 PCT/ GBQR/A#iI5806t ep 11
' N-(4 fIuorobenzyl)-5-hydroxy-|-nethyl 2- (4- met hyl nor phol i n-3-yl) -

- 0X0- 33/?30 dr opyri rni di ne-4-carboxam de The conpound fr4om Step 10 was
d| ssolwg RONeOH and treated with triethylanine (14943 um acetate
(1.6 eq.), formal dehyde 37% w w ag. soln. (3 5 eq.), and sodium
cyanoborohydride (1.43 eq.). The mxture was left stirring at room
tenperature for 1 hour. The reaction m xture was concentrated and the title
conpound was obtained by RP-HPLC purification (Cs, eluting with water and
_ acetomtrM[gem/gg@Iql g 0.1 %TFA), as its trifluoroacetate salt. 'H NWR

(400 MHz, DVEO: TF,Z!)-I 8 12.33 (bs, 1 H),10.05 (bs, 1 H, 9.48 (t, J = 10
64H21H) 735733(m 2 H, 7.15-7.12 (m 2H) 498(d J=8.8 Hz, 1
H, 4.57 S¢#i7: J= 6 sedr-Blatyl-2[5HbentbyBfy 4thydedyp67 Hz, 4. 13 (d J=12.4

240 T (0 g Rl o ARy ) S5 (5 3

N- (4- £l uor obenzyl ) - 5- hydr oxy- | - met hgjr 2- (4- met hyl mor phol i n- 3-yl ) -

-6- oxo- 1, 6- di hydr opyri m di ne- 4- carboxam de has been resolved into its
enantionmers by sem preparative ¢ al ®PLC using the follow ng
conditions: Solvents: a m xture 0. 2% FA in Hexanes : EtOH 20 Col um:
chiral pak AS columm, 250 x 46 _mm 1.0M /oM. col l ected by absorbtion at
260 nM The first eluate isOtheY(+) Bnatngnmer (MeOH, c = 0.24, 250):

[a] D=(+) 55.42. The secon te ist (-) enantionmer (MeOH, c¢=0. 215,
-25C) [a]D= (-) 51.63. 25 O
 2-(4-ethyl -1 -nethyl pi perazi n- 2-yz-il\l- 4-f| uorobenzyl ) - 5- hydr oxy-i - met hyl - 6-
 0x0- X, 6-di hydropyri m di ne- 4- car flde 0 Mew OH H

The pyrimidine from Step 6 in dry pyridine (0.2 M), was treated with
benzoic anhydride (2 eq.) overnight at room temperature. The mixture was
evaporated, taken in EtOAc and washed with HCI 1N, NaHCO3 and brine. Organics

- were dried over N2;SOy, and filtered, evaporated and purified by flash
" 10 - chromatography on silica gel, eluents BtOAc/Petroleum Ether: 7/3.
TH NMR.(DMSO-dg, 300 MHz, 340K) & 13.3 (bs, 1 H), 8.07 (d, J = 7.5 Hz, 2 H),
776 (t, J=7.5Hz, 1 1), 7.61 {t,J=7.5Hz, 2 H),4.73 (5, 1 H),4.22 (d, J= 124 Hz,
1H),3.86 (d, /= 11.0Hz, 1H), 3.78 (dd, /= 12.4,3.9 Hz, 1 H), 3.73 (s, 3 H), 358 (t,
- J=13.9Hz, 2 H), 3.47 (td, T = 10.7, 3.6, 1H) 1.36 (s, 9 H).
15 MS m/z 600 (M +H) .

Step 8: Alkylated derivatives 8A and 8B.

OMe e
,HsC\N | ‘OBz
OCH; o /\KK\N OCHj
| — K/-N\fo o
BA OC(CHy)s 8B OC(CHys

The pyrimidine product of Step 7 in dry THF (0.6 M) was {reated with
20 cesium carbonate (1.5 eq.) and dimethyl sulfate (1.5 eq.) at 50 °C for 1 hour. Solvent

-92 -




Et,, NN) N ~N M O -95 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 Step
- 1: Methyl 1-nmethyl-2-(4-tert-butoxycarbonyl piperazin-2-yl )ig-April 2006
~benzoyl oxy- 6- oxo-1, 6-di hydropyr| m di ne- 4- carboxylate O Me~N OCOPh BocNN
Ove LNH O Met hyl

- et h\gypoémzsgwt ert - but oxycar bonyl - | - benzyl oxycar bony! o/ p¥P4%™h-2-y1))-5- 5
benzoyl oxy- 6- oxo- 1, 6-di hydr opyri nni di ne- 4-car boxyl ate (prepared from 1-

[ (benzyl oxy)car bonyl ] - 4-(tent-but oxycar bonyl ) pi perazi ne-2-carboxylic acid
(Bigge et al, Tetrahedron Lett. 1989, 30: 5193) by procedures simlar to
those set forth in Exanples 2 or 3 in conbi nation with a deprotection

step) was r on 10% Pd/ C

for 1 hou?’gg glrééﬁg g&ol\éﬁﬁ%ﬁﬂgt kgl%/glﬁ obt %F"ﬁ@%m ? {qgﬁé PﬁIFét rati on and
evapor at i Grganicy yﬁreziﬂcmo(qNah Blapd 94(3 evaporated to obtain a crude which

- 1- et hy| - @aq ghified b HhhcheaidaspRthp o eiliaZ bél; @huights EtOAc/Petroleum Ether:

N ke o SRt o 34?1982%# e SR RRART G, 1 O, BN N
ed in an -

f1 uor dbenzyl ani ne (ﬁmﬂtemquyemdtﬂe’das alsbtempldcyedaangH@ﬁs Ubbe @ymmishine ght , t he

precipit dﬁ/&géfsé bk%@&heawam ﬁt? &@dla%ea&osﬁe tltle product .

Step 3 4-f 1 uorgbenz % 4 tert utox C%{D
met hyl pi pERRSERTS Theymix r%v%ﬁ%i‘il“ mb‘i("i‘f G-t B spyrsGtar 4 car boxami de
-96 18 Apemnper2f DiOIYBLETES 01T e) Gk GBAL Ad Aip3niiture was warmed to 38

°C (4h) and 56 °C (4h). The reaction mixture was cooled to 16 °C and glacial acetic
10 acid (0.1 eq) was added, followed by water and EtOAc. The aqueous layer was.
separated and extracted with EtOAc. The combined organic layer was dried (Na;SOy)
and concentrated to an oil, which was chromatographed through silica gel, eluting
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-methox y-6-(methox ycarbonyl)pyrimidin-2-yl]
20 - morpholine-4-carboxylate (8A).

"~ 'HNMR (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=104 Hz, 1H), 3.49-3.45 (m, 2 H}, 1.35

~ (bs, 9 H. -
25. MSm/iz474 M+ H)'.

- tert-Butyl-3-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-yljmorpholine-4-carboxylate (8B).
'H NMR (DMSO-dg, 400 MHz, 330K.) 8 8.09 (d, J=7.3 Hz, 2R), 177 (t, ] = 15
30 Hz,1H),7.62(t,/=7.8Hz,2H),5.08 (d,/=3.4Hz, 1 H), 421(d,J=123Hz, 1
H), 3.95-3.85 (m, 3 H), 3.76 (5, 3 H), 3.58 (s, 3 H), 3.55-3.50 (m, 2 H), 1.34 (5, 9 H).

'MS m/z 474 M + H)*.
‘ Step 9: tert-Butyl-3-(4-{[(4 ﬂuorohenzyl)amino]carbonyl}-S—hyd:roxy—1—
'35 _ - methyl-6-ox0-1,6- dlhydropynnudm-Z yl]~morphohne—4 carboxylate

..93_



M, NOHF NBocNNN O v N M The solid product from Step 2 was
~~dissolved in MeOH and NaCNBH3 (1.4 eq.), AcONa (1.6 eq.),lgljgf@za@ﬁ%(l
eq.) were added. The reaction m xture was stirred at roomtenperature for
2 days, and then evaporated to afford the crude 5 title product. 'H NWR
(Dwsodﬁoﬁﬂ‘ﬁﬁw 340K, 400MHz) S 7.40-7.35 (m 211), PCEEGB2AGSIm 211),

4.83 (d, J =7.3 Hz, 1H), 4.59 (d, J = 6.3 Hz, 211), 4.41 (d, 7 = 14.9 Hz,
.111), 4.20-4.10 (m 111), 3.75-3.60 (m 111)_, 3.54 (s, 311), 3.38-3.25 (m.
211), 3. 15-3.05'(m 111), 2.85 (s, 3M, 1.45 (s, 911). M5 (1?1+) mz = 476
(M+H) +. 10 Step 4: ' _
N- (4-fl uor obenzyl) - 5- hydr oxy- | - ngt hyl - 2- (1- net hyl pi per azi n- 2-yl ) - 6-

0x0-1, 6-di hydropyri m di ne-4-carbgxam de 0 I\/E NOHF HNNI N~N M O 15
The crude product from St efs@~ Pt ed ip 121 TFA (1:1) for 2 hours
to rénove the Boc protective frdnt pera2| nyl nitrogen. 'H NWR
(DVBQd6, 340K, 400MHz) 80 Ri . bs, 111), 7.42-7.35 (m
211), 7.20-7.10 (m 211)§ 4.62-4.745 211), 4.14-4.09 (m 111), 3.62 (s,
311), 3.62-3.52 (m 1H) ~3-M8-3032 Om 111), 3.25-3.15 (m 1H), 3.15-3.05
(m 211), 2 44-2.32 (m 111), {20 2.34 (s, 311) M5 (El+) mz = 376 (M+H) +.
Step 5 :. OC(CHg)s

2- (4-ethyl -1 -met hyl pi perazi n-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1 -

nmet hyl - 6- oxo- 1, 6- di 7 18 April 2006 WO
03/ 035077 PCT/ cooo/ TEIRaR Ehlh & ﬁ%ﬂfn&%@%ﬂ%&&ma BHZ (1.4 eq.), AcONa

-~ (1.6 eq.)lnerabaspdamme(d.5 eqr) 3t rcm@ir or Z2heed. Sctbveat Yrestramaediie V@@P@ﬂﬁl on of the

- crude. pr oghidfehe @Bl 8FhiBL{o/ibtAn thé fifle product.

5 ' NMR (300 MHz, DMSO-ds, 320K) & 11.95 (bs, 1 HD), 8.32 (1, 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 ), 4.62 (dd, I=
14.9, 6.95 Hz, 1H), 4.49 (dd, J=14.9, 5.83 Hz, 1), 4.16 (dd, J= 12.2, 2.0 Hz, 1H),
3.87-3.79 (m, 2H), 3.70-3.64 (m, 15), 3.55-3.45 (m, SH), 1.23 (s, 9H).

_ MS m/z 463 M+H) ™.
10
Step 10: N—(4~ﬂu0robenzyl)-S—hydroxy-l—methyl Z-morpholm ~3-yl-6-0x0-1,6-

dlhydropynn:udme—dﬂcarboxamlde

_- 0 |
HaC OH o
X N
NH O _
| The coinpound 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. '
TH NMR (300 MHz, DMSO-dg, 300 X) § 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 = 154, 6.7 Hz, 1 H), 4.55 (dd,
J=154,6.2Hz, 1 H), 435 (d, J = 12.8 Hz, 1 H), 4.08 (d, J = 12.6 Hz, 1H),377(t J

20 =124Hz, 1 H),3.55 (s, 3 ), 3.55-3.46 (m, 2 H), 3.40-3.34 (m, 1 H).
MS msz 363 (M +H)".
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reaction was stirred at roomterrperaturé for 1 hour. The title prbduct was
obtained as its trifluroacetate salt by preparative RP-PUCAgmili2zDé€ati on
(C18, gradient of 5 CH3CN H20 + 0.01 %FA). 'H NMR (DMBO-d6+ TFA, 300 Mz)

S$9.4Q.(t, J=5.9 Hz, 1 H), 7.34 (t, J= 8.02

Hz, 21(1)‘5“,()‘??"333??, J=8. 7THz, 211), 5. 00(d, J=9. 9Hz, 1H), 4. 54CJ'PRMF 211),
4.04-3.82 (m 3 H, 3.55-3.43 (m 4 H, 3.30-3.22 (m 4 H), 2.87 (s, 3 H,
'1.21(t, J = 7.14Hz,3H). 10 MS mz 404 (M+tH)'. EXAMPLE 7B Step 1: _
N- (4-fl uor obenzyl) - 5- hydr oxy- 2-[ 4- (i sopropyl sul fonyl ) - 1-

met hyl pi perazi n-2-yl ] -1- et hyl - 6- oxo- 1, 6-di hydr opyri m di ne-4- 15

car boxam depQ1: N O—l\IEzi—ﬂQb{obeddy}ﬁxﬁNﬁH}ox@il-ﬂMyIQ-?ialiﬁﬂd?l%{_bggfgfiﬂ?—%): 20

éi gidfog;%@ﬂég%ﬂg&%é‘? 'g%cérbgﬁ%]‘ﬁi%%géydar imralg the preparation of the
conpound i n exanpl Eeroapemndiromaepdisss disedvedrin MdOENacHreNd(Wih1) f ol | owed
Crper 2t U b eyt G0 R A o b B R b5 A (P20 Nt 2N
(2.4 e% ) Akt tvapehrsphydads Het3redac Thegnixturawasleft stimagatonmoH 2N (10 eq) -
was added teamdraivefarddoti. Ghe rdadtion mixwASwad dohéeagtate® ind @e 2fe Porsdugs at room -
S Rl ARl B RN S0 ST
8 9.48 (bfontaniag B.15% LFA)55 its wifBgropcage gali.  2H), 7.7.22-7.12 (i 2H), 4.96
(d, J (; 87HINMIR (ADBIMHIA IIMS O+ PRA) 1555 s, 1;%?, 10.65 82, { ¢, olag ¢ F 1;42’ .
3. 50- g._ésg'f‘ g}gﬁ?fﬁvﬁ%%}?ﬂﬁdfﬂ%@ﬁg .g{'fd, éf%? Hg, bE).¢¢7 J = 6.9 Hz,
613) . - 98(d1 &=Agt Hix, 22006.36 WH/G3I2UBEL, ITHRETS GBARE 02438, VE), 321482 ( M-H) +.
EXAVPLE 812.5 Hz, 1 H),3.69 (d, J= 12.8 Hz, 1 H), 3.54 (5, 3 H), 3.48-3.41 (m, 2 H), 2.83 G, 3
H).
MS m/z37TM+H)" .
15
N—(4-ﬂu0robenzyl)~53hydroxy—1—methyl-z-(4—methy1morpholin—3~y1)~
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: chjralpak AS column, 250 x 46 mm at 1.0mI/min, collected by
. absorbtion at 260 aM =~
‘The f{irst eluate is the (+) enatiomer (MeOH, ¢ = 0.24, 25C): [alp=(+) 55.42.
‘The? second eluate is the (-) enantiomer (MeOH, ¢=0.215, 25C) [a]p= (-) 51.63.

25 ' EXAMPLE 7
‘_2—(4-ethyljl~methy1piperazin¥2-y1)—N-(4-fluorobenZyI)—5-hydroxy~I-methyl—ﬁ-oxof
1,6-dihydropyrimidine-4-carboxamide '
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. N-(4-fluorobenzyl)-5-hydroxy-I|-net hyl - 2- (1- net hyl pi peri di n- 2-yl ) - 6- oxo- 1, 6-
5 di hydropyri m di ne-4-carboxamde OF N Mew NN H N, Me Mg il 2006

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- (beﬁf&ﬂﬂ%@@ﬁrbonyl)plper|d|ne - carboxylic acid BT Yt es sinilar to
those set forth in Exanples 1 or 2 in 10 conbination with a deprotection
step) was suspended in THE and treated with 3 eq. of triethylamne and 3
eq. of methyl iodide at 40 C. After stirring for 5 h, THE was evaporated
and residue poured into Et OAc and washed with brine. O ganic phase was

dri ed (Ngwggﬁtake &%@@FPE%Q&}Q%@gﬁp&ﬁ@&@ﬁbgﬂﬂﬁﬁmﬁﬁgg%@ spressure. The oily

resi due eat’ed £ 4-f 1 uor obenzyl am ne
at 90 C for 0.5 15PeRZOypry-Q-P¥q-bophihydinpyrisidine WBQ’&EP%S its trifluoroacetic
salt by preparative RP-HPLC (C18 5 pM .acetonitrile/water containing 0.1%
TFA as eluant). 'H NVMR (DVSO d6, 400 ) S12.28 (bs, I H), 9.50 (bt, 1

H, 9.31(bs,1 H, 7.37 (dd, J=M=.6 @oRh, 2 H), 7.18 (t, J= 8.8 Hz, 2
H, 4.8-4.6 (m1 H), 4.57 (d, J 6.0 Fq, 2 H, 3.70-3.60 (m 1 H), 3.50 (s,

H, 3.4-3.3 (m1H, 2.78 (hs, 343)..2.£HoMB0 2.3 (m1 H), 1.92-1.46 (m

H. M5 rn/z 375 (MtH) +. LE 9 ‘

-(1-Acetyl pyrrolidin-2-yl)-N_(4nNHuorobamzyl ) - 5- hydr oxy-1| - net hyl - 6- oxo-1, 6
25 .
PCT/

! NU'I'OO

di hydr opyri m di ne4-car boxam de -99 18 April 2006 WO 03/035077
G802/ 04753 O M, CHF HGC-NNN O MO
Methyl 1—methy1—2 (4-tert-butoxycarbonyl-1-benzyloxycarbonylpiperazin-2-y1))-5-

5  benzoyloxy-6-0x0-1,6-dihydropyrimidine-4-carboxylate (prepared from 1-

- {(benzyloxy)carbonyi] -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-methy1—2-(4-tert—but0xycarbonylpiperazin-z-yl))-
5-hydroxy-6-0x0-1,6-dihydropyrimidine-4-carboxamide
0
Me.. OH F
LI LT
X N .
BocN’A\T/l\N
LN O
5 The crude product from Step 1 was dissolved in MeOH and 4-

ﬂuorobeniylamine (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-methy1-2—(4«ten‘ butoxycarbonyl i-
20 methylplperazm—Z—yl))—S-hydroxy—ﬁ-oxo—l 6 d1hydropyr1m1dme—4~carboxam1de
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Step 1: Methyl 5-(benz~eoyl oxy)-I-nethyl -6-o0xo0-2-pyrrolidin-2-yl-1, 6-

di hydropyri m di ne-4-carboxylate 0 Me, N OBz ~N | Ove CNB Apch 2886 hyl

5- (benzoyl oxy)-2-[I-(tent-butoxycarbonyl)pyrrolidin-2-yl]-6-

hydrox%BE/]rl m di ne -4-carboxylate was treated with TFA CH2C| 2 3(3: 7) at 0 C
The 16 was warmed to room tenperature and thé ProfreEs of the
reaction was nonitored by Ms analysis. After |h the réaction was conpl ete
and the solvent was renoved under reduced pressure using a rotatory - ‘
evaporator. The title product was 10 precipitated with Et20 and col | ected
by filtration. 1H-NVR (CDCI3, 400 MHz) 8 8.17 (d, J = 7.4 Hz, 2 H), 7.67
(t, 3 =7.6 Hz, 111), 7.52 (t, Jo= 7.6 Hz, 2 H, 5.45 (dd, J = 7.6, 6.7
Hz, 1 H, 3.82 (s, 3 , 3. (s, 3I—% 361(t = 7.0 Hz, 2 H, 2.78-2.69
(m 1H, 240200(m3H§W Bg ( ~ 115 step 2

2-(1-Acetyl pyrrolidin-2-yl)-N( or oﬁenz H- hydr oxy- | - met hyl - 6-

0xo0-1, 6-di hydropyri m %ww ' irred solution of the
- product of Step 1(1.0 eq.|g [ riethylamne (3.0 eq.) was added

foll owed by the addition 1¥| ch@orl de (1.5 eq.). 20 The reaction was
stirred at roomtenperature untilT the startl ng material was consuned as

determ ned by MS anal ysis. The reaction r S ed and the
crude . product was B%E‘Hlddﬁr?délﬁttfpimrsﬁptzﬁ%as Efﬁ'é‘\rﬁ@t& g&g{:ﬁﬁﬁﬂ further
Cpuri fi cat(l @rq.); AGONA 8.6\, HCHIDS7 7\M0eq3MeRoadad. %E/rﬁmﬂm&a A sol ution of
- the crude n h 4-

f uorobenz"?fl g%&f%tggérgq%&%%‘% fch% dagsqﬁﬂqéhg%%gﬁgetaltére%h lux until the
- react ant ditlwreduceonsumed as determ ned by MS anal ysis. The t| tl e conpound
.Wastobt ?'IHeNIMiky ohﬂ@mtmgia ae0NER) & £46-7.381 (1, DAY mstﬂlmgﬁ,ezmandt f
acetonitr n 0 et i xture o
r-ot aners ‘L%? %aﬁﬂ@%@é@ﬁB% Af%@ﬂ%ﬁlz@&s{dig ﬁ?giz iﬁ?-‘l%ﬁ]}é}l J=6. 2
Hz, 0.8 Hjn, 18{)331754360(111;@3133@@}}3 H3§-325 4m7213), Grip-30Hm, 1?D12585(t J = 8.8
Hz, 2 H) (s 238821 458, orly MPerd iz Bare (M+ED)".

16 _
s Step 4: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methylpiperazin-2-y1)-6-
oxo-1,6-dihydropyrimidine-4-catboxamide
O

Me. ‘ H F
HNﬁ/L\N N _ _
K/N“N’Ie

"~ 15 Thecrude product from Step 3 was stizred in CHCl/TFA (1: 1) for 2 hours to remove
the Boc protective group from the plperazmyl nitrogen.
TH NMR (DMSOds, 340K, 400MHz) 8 12.25 (bs, 1H), 9.03 (bs, 1H), 7. 42135 (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 (El+) m/z =376 (M+H)".

~ Step 5 : 2—(4fethy1- l-methylpiperazin-Z—yl)-N-(4-ﬂuoroben;yl)—5-hjrdroxy—1—
' methyl-6-oxo-1,6-dikydropyrimidine-4-carboxamide
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2 H, 502 (dd, J=8.0, 3.2 Hz, 0.8 H), 4.60-4.47 (m 2 H), 3.95-3.85 (m

. 8 H), 3.80-3.70 (m 0.2 H), 3.59-3.57 (m 0.8 H), 3.5518A0r-2406),  3.52
S, 6H) 34333710(m02H),24017(m4H),2.5s2.4H),
.75 (s 8 HH. M nmz 389 (I\/H—l) EXAMPLE 10

“(1- b‘@ﬂ?éf%ﬂ'?i 3-di hydro- | Hi ndol - 2-y1 ) - N- (4- f | uor oF&HSGASE5hy dr oxy- | - et h
| -6- 15 oxo-1, 6-di hydropyri m di ne-4-carboxamde O F H/ O Step 1 :

Met hyl -2-(2, 3-di hydro-| Hindol -2-yl)-1-net hyl - 5- benzoyl oxy- 6- oxo-

1, 6-di hydropyri m di ne-4-carboxylate 0 Me,NOCOPh ~NOw | ~'") ~" NHO
20 Benzyl 2- [ 5- (benzoyl oxy) - 4- (met hoxycar bonyl ) - 1- net hyl - 6- oxo- 1, 6-

di-hydrop Et OAc and -101
18 April y%%%% ?3%@3@%%/%%3?%3?6%@%&& %ﬁ%@g&é m)spherl c
pressur e e adibliei @e@g@lﬁ,sg]ﬁpoanﬁge@p%@o@mqtpgtamﬁ Bt WB& obt ai ned after
firltrati 0Backiofl way apeddat todm t&h@tﬁatﬁ:e fivel Byl The title product was obtained as

ety - o mnToge e e R Y RN S o Poooen \n e 1 1
N O O35 THEHyE¥YHaGd<t0k BTEAR crude product of Step 1, followed by pyridine
(2 "H NMR (DMSO-ds+ TFA, 300 MHz) § 9.40 (¢, J = 5.9 Hz, 1 H), 7.34 (t, J = 8.02
o Hz, 2H),7.14 (t,J=87Hz 2H),5.00 (d,/=9.9Hz, 1 H),4.54 (d, 7= 6.1 Hz, 2 H),
4.04-3.82 (m, 3 H), 3.55-3.43 (m, 4 H), 3.30-3.22 (m, 4 H), 2.87 (s, 3H), 1.21 (t, J =
_ 7.14 Hz, 3 H).
10 MS mfz 404 (M+H)Y'.

~<|\>|—v-\o_o

EXAMPLE 7B
Lte‘p_l: N-(4-fluorobenzyl)-5-hydroxy-2-[4-(isopropylsulfonyl)-1-
methylpiperazin-2-yl}-1-methyl-6-o0xo-1,6-dihydropyrimidine-4-
15 carboxammde

o2 ﬁ/ﬁiw@

4-fluorobenzyl 2-(1,2-dimethylpiperazin-2-yl) -5-hydroxy- l—methyl -6-0x0- 1,6~
20 dihydropyrimidine-4-carboxylate ,'dbtained during the preparation of the compound
in example 7 step 4, was dissolved in THF/NaOH 2N (1:1)‘ followed by the addition
of iPrSO,Cl (4 eq). After being stirred at room temperature ovemight, further addition
of iPrSO2Cl (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 isolate'd“ by pfeparative HPLC
(Column C18, gradient of CHRCN/HL0 +0.01 %TFA). - |
'H NMR (DMSOds+ TFA, 300K, 300MHz) 8 9.48 (bt, J = 6.5 Hz,IH), 7.39-7.35 (m,
2H), 7.7.22-7.12 (m,, 2H), 4.96 (d, ¥=8.4 Hz, 1H), 4.57(d, T =63 Hz,2H), 423 (d,J
= 144 Hz, 1H), 3.96 (d, J = 10.8 Hz, 1H), 3.76 (d, T = 10.2 Hz, IH) 3.53 (s, 3H), .
30 3.50-3.35 (m, 3H), 3.23-3.15 (m,_lI—D, 2.87 (s,I 3H), 1.25 (4, T = 6.9 Hz, 6H). -
. -98-




eq.) and PhCOClI (1 eqg.). After being stirred at roomtenperature overnight,

‘the reaction mxture was evaporated to give the crude titigesgiigdost. 10
Step 3: 2 (1- benzoyl 2, 3-di hydro-1 Hindol -2-yl)-N(4-fl uorobenzyl)-5-

hydr ox o }Te%,gy - 0X0- 1, 6- di hydr opynmi di ne- 4- carboxam de The crude

“produc 6)13 b 2 was dissolved in MeOH and 4 fI uor d5&HARAHRe (3.5 eq.)
added. The solution was stirred at 60 C over night. The 15 title product
was obtained by preparative RP-HPLC (Cl18, gradient of CH3CN H20 + 0.01 _

- %FA). 'H NWR (DVBO-ds+ TFA, 340 K, 400 MHz) S 7.75-7.80 (m1 H), 7.45-6.97

(m 13 H, 5.77 (dd, J =10, 3.6 Hz, | H, 4.35-4.50 (m 2 H), 3.72 (dd, J

=16, 10 Hzpgk- Hya 4g§(ﬁ_5ﬂfs 3H), 3.16(dd, J=16, 3. 6Hz, 1H). 20 M5 rnlz 499

- (MrH) +. EXAMPLE

N-(4-f1 uorobenzyl) 5- hydr oxy- I-rrethyl 6- oxo- 2-[ 1- (pyridi n-2-yl carbonyl)-1, 2
, 3,4- tetrahydroquinolin-2-yl]- opyri m di ne- 4- car boxam de -102 18

Aprll 2006 WD 03/035077 PCT/GB M, NOHF N NOO N Step 1:

Met hyl  2- §44-BluBrobertzgh) Setydeompd unatlnli2acl 2msthylpipenidin-Byil)}-Gokie hgoy | oxy- 6

0x0- 1, $- Ay b )&ﬁ lmglc%ofmﬁg%boxyl ate 0 M, N-OCOPh \N COOVe NH 5

Benzyl 2-[ 5- %/ oxy)-4 oxycar bonyl ) - 1- net hyl - 6- oxo- 1, 6-

. di hydropyrim di - 2 yI 1-1,2, 3, 4-tgg rahydr oqui nol i ne- 1 - car boxyl ate (prepared

from tetrahydroqui nol | ne- car oxylcg% acid (Roh et al, Tetrahedron

Letters 1995, 36: 1593) bYy®p of rogen and fol | owi ng
procedures simlar to those s t f rth

REE _ MethyI 5-(benzoyloxy)-1-methyl-6-0x0-2-piperidin-2-yl-1,6- |
- dihydropyrimidine-4-carboxylate (prepared from 1-(benzyloxycarbonyl)piperidine-2-
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;SOy), filtered and concentrated under reduced pressure. The oily residue
was taken into BIOAc and treated with 3 eq. of 4-fluorobenzylamine at 90 °C for 0.5

15 h. Thetitle preduct was isolated as its trifluoroacetic salt by preparative RP-HPLC
(C18, 5 pM, acetoniirile/water containing 0.1% TFA as eluant).
' NMR (DMSO-ds, 400 MEZ) § 12.28 (bs, 1 H), 9.50 (bt, 1 ), 9.31 (bs, 1 E), 7.37
(dd, J= 5.6 Hz, 8.4 Hz, 2 H), 7.18 (t, J = 8.8 Hz, 2H),48—46(m,1H),457 d,J=
6.4 Hz, 2 H), 3.70-3.60 (m, 1 H), 3.50 (s, 3 H), 3433(1:n 1H),2.78 (bs, 3 H), 24-

20 23 (m,1H),1.92-146 (m, 5 H).

' MS m/z 375 (M+H)",

_ EXAMPILEY . , ,
2-(1-Acetylpyrrolidin-2-yl)-N-{4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-
~-25  dihydropyrimidine-4-carboxamide
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- car boxan de The residue o

iirn Exanples 1 or 2 in conbination with a deprotection step) was dissol ved
in EtOAc 10 and hydrogenated at atnospheric pressure on 10%A1C066 room
tenperature overnight. The title product was obtained as the residue after
filtragl n evaporation of the organic sol vent. 2. Met hyl
5- beng‘é}?ﬁ’?&%yﬂ- met hyl - 6- oxo-2-[| - (pyri di n-2-yl car bor’l’?ltr%’&mi"%‘”53
- 1,2,3,4-tetrahydroqui nolin-2-yl]-1, 6-di hydropyri m di ne-4-carboxylate 103
18 April 2006 WO 03/035077 PCT/GB02104753 0 Me, NI ~J(OCOPh N COOWe - ON
The residue of Step 1 was dissolved in dichloromethane. Pyridine, '
~picolinoyl chloride hydrochloride and a :catal ytic anmount of DVAP were
added. A further addition of th® reactants was nmade after two hours. After
evaporation of the 5 solve regijdue was dituted with EtQAc, the
. organi ¢ phase washed with |eﬁ ( and evaporated to afford
the title product. Step 3:
‘N- (4-fl uorobenzyl) -5-hyd
yl carbonyl)-1,2,3,4-tetr

M arr

'8- 0=~ 1- (pyridin-2-

hyar oqui nol ¥ n-2-yl ] -1, 6-di hydropynm di ne-4- 10

| 2 was dissolved in DWF and

- 4-fluorobenzylam ne (3 eq.) /WwaS added. The reaction m xture was stirred at
.90C for 1 h. The title coldund was purified by preparative HPLC and

isolated as its trifluoroacetic salt (C1l8, gradient of CH3CN H20 +0.01%

" TFA). 15 SHpNMWR a Mokl 34%0- iRB il = 4.2 HZ,1 H),
) SEpWMR ( DGR AG ﬁ?@yloﬁiﬁ%ﬂé&w %690 @p@]ﬁh@é A6 H)

7.81 (t, J = 7.4 1H,. 7.5 , 7049, (d. J=7.7 Hz,1 H), 7.37

(dd, J= 5.2 Hz, 7.%?&‘,‘01’ pdnoA-abaxylae (1 o 1) 7.17-7.09 (m 3 H), 6.90
(t, =73 H, | M, 6.62(t, J =73 H, 1H, 643 (bs, | H, 574 (t,

J=7.6 H, 1 H), 4.42 (dd, J=6.4 Hz,}14.8 Hz, 1H), 4.32 (dd, J=6.4 Hz, 14.8
He,1 H), 3.65 (s, 3 H), 2.80-2Meq( OBz 1.85-1.75 (m | 20 H. MBS mz

514 (MrH)+. 2

OMe

5 EXAVPLE 12
, -
CfL N
| NH o)

5 _ Methyl-5-(benzoyloxy)-2-[1-(tert-butoxycarbonyl)pyrrolidin-2-yi]-6-
~+ hydroxypyrimidine -4-carboxylate was freated with TRA:CH,Cl, (3:7) at O °C. The
solutiorx‘ was warmed to room temperature and the progress of the reaction was
monitored by MS analysis. After Th the reaction was complete and the solvent was
. removed under reduced pressure using a rotatory evaporator. The title product was
10 precipitated with Et;0 and collected by filtration. |
"H-NMR (CDCl,400 MHz) § 8.17 (d, J = 7.4 Hz, 2 H), 7.67 (t, J = 7.6 Hz, 1 H),
- 1.52(,J=76Hz,2H),545 (dd, J=176,6.7Hz, 1H),3.82 (s, 3 H), 3.66 (s, 3 H),
3.61(t,J=7.0Hz, 2 H),2.78-2.69 (m, 1 H), 2.40-2.00 (m, 3 H). '

- MSm/z358 (M+H)",
15 : .
- Step2: - 2—(1-Acetylpyrrolidin—2—y1)~N-(4—ﬂuorobenzyl)-S-hydroxy—l—methy!—6—-

oxo-1,6-dihydropyrimidine-4-carboxamide
To a stirred solution of the product of Step 1 (1.0 eq.) in CHCl3,
o 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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‘ evapor ated | n“vacuo

2-[(2S, 4R) - 1- benzoyl - 4- hydr oxypyrrohdi n-2-yl]

N- (4-fl uorobenzyl)-5-hydroxy-I|- mnethyl-6-o0xo-1, 6-di hydr opyi8mpril 2006

i di ne- 4 car boxam de -104 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 0 Me.
OH F )_t‘lsH? . N CAN O O Step 1: Methyl

2-[ (29V8 Y Fenzoyl - 4- (benzyl oxy) pyrrol i di n- 2-yl ] - FCHCBI2/04753

'(benzoyl oxy) 1- met hyl - 6- oxo- 1, 6-di hydr opyri nndi ne-4-carboxylate 0 M, N OBz
~NI O BnOn,. CNT OO \ | 5 Methyl

2-[(2S, 4R) - 1-tert- but yl oxycar bonyl - 4- (benzyl oxy) pyrrol i di n- 2-

| 1-5-(benzoyl oxy) - 1- net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxyl at e
[ obt ai nedAanﬁmlbhﬁ@em&é mhomﬁx%@wmhm%w&tmﬁm@try simlar to

‘those set _forth |n 1 or he stereochem stry of products of
Steps 1 tBu¥opRe sming (5f} o4 e sy WAYHEL HATIOF ] DGAGCHNE ST od | n

di chl or onmedrisemed :{s&leﬁﬂmﬂ@d by BIS makysis.[Bhe aidd compound fvad ObtainedscRBs of TFA. The
m xture ét[}uﬁﬁ@agof?ﬁ%lg,%ﬁmn%%%ﬁé 83%%111%1&%%}{&1111&%? 1% SO' vent was

esI due sso I N pyri benzoi c
anhydr$ detrifomgeetic geie) asdde Hmixth ofrolamerebydRst i rred at room t enper at ur e

- for 5 houksNMRYDMEME,, M6 ME%IBARaY 6k, il 1) Ve, ﬁ:@@ﬂmcﬁssd@l dl ssol ved in

vz e Rl o Ten G 2 B S B BB TR el ot o

~a yel | ow 83H)d5.02 (ANWR.0; BREG, 68, H)10.60M47 (m33H),K9553.85 07, Q&IH),J= 7.6 Hz, 2

' ;')é37 77 §ko. 3370(:1130%) 35@-357(1‘320%1) P51 7244H'5<J35%3(5, 67%3?34%3:% (242 (sz:

J=12, bOHz(m’loﬁ—f?D 2@?567%§}%12ﬁ)(8%@?-1f§45’§)

MS m/z 389 (M+H)".

—<

EXAMPLE 10
_ 2-(1-benzoyl-2,3-dihydro-1H-indol-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
15  oxo-1,6-dihydropyrimidine-4-carboxamide

- Step L:  Methyl 2-(2,3-dihydro-1H-indol-2-y1)-1-methyl-5-benzoyloxy-6-oxo-
1,6-dihydropyrimidine-4-carboxylate

20 © Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0x0-1,6-
- dihydropyrimidi-2-yl}indoline-1-carboxylate was dissolved in EtOAc and '
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-105 18 April 2006 WO 03/035077 PCT/ GB02/04753 H), 3.76 (s, 3 H, 3.73 (s,
"3 H, 3.57 (d, J=11.2 Hz, 1 H 2.70 (t, J=12.2 Hz, 1 H), 12;\%3;12@@@ (m 1
H. Step 2: 2-[(2S, 4R)-1-benzoyl - 4-(benzyl oxy) pyrrolidin-2-yl']-N(4 5

fl uor obenz % 5- hydr oxy- | - net hyl - 6- oxo- 1, 6- di hydr opyr.i m di ne car boxam de
0 I\/_lt:,‘t‘ﬂoﬁlixgi5 TH~N1 N BnOi,,. NOO i The corrpou?l?ET’(S"fB"%?“éﬁ' 1 was

di ssol ved in nethanol and 4- fluorobenzylam ne (5 eq.) was added. The

m xture was refluxed overnight. After 10 cooling, the reaction mxture was
filtered and washed with ethyl ether to obtain the title product as a
V\:hlte solid. tH NWR (DVMSO-d6, 400 MHz, 300 K) S 12.15 (s,1 H), 9.00 (br t,

7 4 8.8 Hz, 2
5 27 (t %P{dg%%ﬁ&a%e? ar«?m%?%ﬁla%"’é%mé“ YO%QW%@& Tli %&dﬂ(tﬁ{]’ese 4.38 (m ZH)H)
4.26 (bs, nrodyct wapabtiiped ajten filtmtippandpsaporion3. 68 (s, 3 H): 3.52 (d,
J=11.211z,1 H), 2.66-2.63 (m 1 H), 2.26-2.20 (m1 H. M nt/z 557 (MH)+.

Step 3: 2 S 4R) | - 4- r.QXx ol,i fl uorobenzyl)-5
hydr oxy- |2 hyl - %??Z(g% ﬁg%@ ldigle\%b%#%i\l-&&ﬁ 20 The title:
conpound of Step 2methyl-Giogzedlovditlydropytiodiinexfrdarbopladel/ C ( 10% wei ght) was »
added. The m xture was stirred under H2 at atnosphere overnight. Pd/C was
filtered, AcOH evaporated in vacuo, a the resulting title conpound was
washed with nmethanol. tH NVR (DMge: d6) 400ddin S 12.1 (s,1 H), 9 (bt,1 H),
7.51-7.47 (m 3 H), 7.41- 25733(M 4 7.11(t, J= 8.8 Hz, 2 H), 5.27
(t, J=8 Hz, 111), 5.08 (d, = , _ OM&O6 18 April 2006

0O

H

=

. THF was‘ added to the crude product of Step 1, followed by pyridine (2
. eq.yand PhCOCI (1 eq) After being stirred at room temperature ovemight, the
‘reaction mixture was évap_orat_ed to give the crude title product.
16
Step 3: - 2-(1-benzoyl-2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5-
hydtoxy—1-methy1-6-'0xo—1,6—dihydropjrrimidine-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 prdduct was obtained by preparative RP-HPLC (C18, gradient of CHsCIN/H;0 +
0.01 %TFA). |
- "H NMR (DMSO-dg + TFA, 340K, 400 MHz) 6 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),
335 (s, 3 H), 3.16 (dd, J = 16, 3.6 Hz, 1 H).
20 MS m/z 499 (M+H)".

EXAMPLE 11

N- _(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[ 1- (pynd1n—2—ylcarbonyl)—1 2,34-
tetrahydroquinolin-2-yl}-1 6—d1hydtop)mm1d1ne~4~carb0xaﬂude
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WO 03/ 035077 PCT/ GB02/ 04753 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, 2-41-28%@11'(!2@061 H) ,

2.2-2.1 (m 1 H. Msnmz 467 (MH)+. 5 EXAMPLE 13

‘N4 (4- quorobenzyI) 5-hydroxy-1| - met hyl - 6- oxo- N2- (pyr.i di n- 2- yhnet hyl ) - 1, 6-

di hydr 8PP P3P di ne- 2, 4-di carboxanide O Me %O F | I‘QCT@B@?%Y’E hyl ~ 4- et hyl

5-1(2, 2- dlnethylpropanoyl)oxyl 1- met hyl - 6- oxo- 1, 6 10

di hydr opyri m di ne- 2, 4-di car boxyl ate ‘(made 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) was di ssol ved in DV,

4-fluorobenzyl anmne (3.1 eq.) wagpyadded and the m xture was stirred at 90

C overnight. After concentration jpf the solvent, the residue was taken

into Et OAc, washed with 1 NM%N (¢ 1 and 15 evaporated to

. Obtain cr ude N- (4-fl uorobenzyl) - | - met hyl - 5- hydr oxy-

- 6-0x0-1, 6- di hydr opynm di ne<4<ca 3 s crude product was added

2- picolylamne (8 eq.), eadlion was stirred at 90 C overni ght.

- The title product wa o it trifluoroacetic salt by preparatlve

RP- HPLC purification (i gr ad| ent of CH3CN H2Q + 0.01% TFA). 20 'H NWR

(DMSO-d6, 300K, 400 \ s,1 H, 9.75-9.65'(m 2 H), 8.56 (d, J =

4.4 Hz, | H), 7.90-7.80 (m 7.44 (d, J =80 Hz,1 H, 7.40-7.35 (m 3
2

H, 7.17 (t, Jr 9.2, 2 H, 4x60-d, Jr 6.0 Hz, 2 H, 4.54 (d, J= 6.0 Hz,
H, 3.67 (s, 3H. M nz 412 (MH}. 25 EXAMPLE 14
2-[2-(4-bgnzoyl pi pet a yl ethylj-N-(4quorobe | ) - 5- hydr oxy-1| - net hyl -
6- 0X0- g'&@ih drogﬁtﬁWdﬂﬁé‘iﬂ cHaPHORERP 2 YD oymety IA%P(?HIZO)'}W@ﬁ WO 03/ 035077
FPCT / GBOZ/ 04753 0 koM odihydropyrimidine-4-carboxylate
O
© Me. 0OCO
e N i ' Ph
N
N° "COOMe
NH
5 Benzyl 2-[5~(benzoyloxy)—ti—(methoxycarbonyl)—l-mcth_yl—ﬁ-oxo—1,6—

dihydropyrimidi-2-y11-1,2,3,4-tetrahydroquinoline-1-carboxylate (prepared from
tetrahydroquinoline-2-carboxylic acid (Robl et al, Tetrahedron Letters 1995, 36:
_ '1593) by protection of the m'troge.n and following prbcedures sitnilar to those set forth
- in Examples lor2in combmahon with a deprotection step) was dlssolved 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. '

- Step2: Methyl 5~ben_zoy10xy—1—methyl~6-oxo—2-[1-(pylidjn'-Z-ylcarbonyI}
15 - 1,2,3 A4etrahydroquinolin-2-yl}-1,6-dihydropyrimidine-4-carbox ylate
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H /~ N NI N PhyNJ O O Step 1:

2- (2, 2-di net hoxyet hyl ) - N- (4-f | uor obenzyl ) - 5- hydr oxy- | - met hglahi ases

1, 6-di hydropyri m di ne-4-carboxamde O MaMe\N OHF Me~O" v NI NAO 5

Met hyl 2- - i met hoxyet hyl ) - 5- benzoyl oxy- | - net hyl - 6- oxo-1. 6- :

dihydrgg&glpfsn“%i ne-4-carboxyl ate (1.0 eq.) (prepared HPEH0204753

3, 3-di net hoxypropionitrile by procedure simlar to those set forth in

“Exanples 1 or 2) in dry McOH was treated wth 4-fluorobenzyl amne (2.5

eq.) at reflux for 2 hours. Solvent was renmoved in vacuo and residue .

triturated with Et20to obtain the title product. 10 'H NVR (DVSO-d6, 300K,

400 MHz) S: -9.80 (br s, 114), 7.41-738 (m 211), 7.15 (t, J = 8.7 Hz,

2H), 5.04 (br s, 1H), 4.47 (d, J = 62 H@%SF% 3.46 (s, 3H), 3.28 (s, 6H),

3.01(d, J=5.5Hz, 2H). MS: nfz 366MPN Bh 2 |

N- (4-fl uorobenzyl)-5-hydroxy-1-nethyl - §- oxo- 2- (2- oxoet hyl ) - 1, 6-

di hydropyri ni di ne- -car boxanmi _ee 08 i, 2006 WO 03/ 035077

PCT/ GB02/ 04753 0 Me, N OH OHC-N I € product of Step 1 was

treated with a mixture HO iMNTIHIE2P 1 hour at 40 C. Organics were

renoved in vacuo and resid tragted in DCM dried over Na2SO4 and

concentrated to give the ti d as a foamwhich was 5 i medi ately
nati on. : '

The residue of Step 1 was dissolved in dichloromethane. Pyridine,
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;SO,) and evaporated to.afford the title product.

Step 3: N—(4-ﬂuorobenzy1)—S—hydroxj-I-methyl~6~oxo-2~{1-.(pyridin-2-
ylcarbonyl)-1,2,3 4-tetrahydroquinolin-2-y1]-1,6-dihydropyrimidine4-
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 CH;CN/H,0 + 0.01% TFA). ‘
15 'H-NMR (DMSO-ds +TFA, 400 MHz, 340K} 6 8.35(d, J= 4.2 Hz, 1 H), 7.81 (, /=
7.4 Hz, 1 H),7.54 (bt, 1 H), 7.49(d, J=7.7 Hz, 1 H), 7.37 (dd, J=5.2 Hz, 7.0 Hz, 1
- H),7.25-7.22 (m, 2 H), 7.17-7.09 (m, 3H), 6.90 (t, J= 7.3 Hz, 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, /=6.4 Hz, 14.8 Hz,11),
K 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 S  EXAMPLE12 |
2-{(2S,4R)—1-'bénzoyl—4«~hydroXypyrrolidin~2—yi]-N-(4—ﬂu01fobenzy1)-5-hydroxy-1—
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide
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MS: nmlz 320 (MrH) +. Step 3:

2-[ 2-(4- benzoyl pi perazi n-1-yl) et hyl ] -N-(4-fluorobenzyl) - 51Bydnd 2906 -

met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxanm de 10 The product of Step 2
was di n MeCH and treated vvlth sodi um acet at -
1- benzgéﬁ)lg)ldﬁgﬁam ne (2 eq.), and sodi um cyanobor ohydr T(%JBO?/?@ 43 eq.). The
mxture was left stirring at roomtenperature for ihour. The reaction.

- m xture was concentrated and the title conmpound was obtained by RP-HPLC
purification ( CIS, eluting with water and acetonitrile containing 0.1 %
TFA). - 15 I H NVR (CDCl 3+TFA, 273 K, 600 MHz) 8: 10.431 (br s, 1H), 8.38 (t,

J =57 H, 1H), 7.61 (t, J 6.4 , 1H), 7.52 (t, J 7.7 Hz, 2H), 7.41 (d,
J =7.4 Hz, 2H), 7.28 (2H exerl appedppy CHCL E- 07 (t, J =8.5 Hz, 2H),
4.97 (d, J =14 Hz, 1H), 4.63 (dN J 5. )y, 4.10 (d, J =14 Hz, 1H),
193 (d, J =11.9 Hz, 1W 3.82-3. ( 41%) (s, 311), 3.47 (t, J

=12. 6Hz, 111), 3.41 (bHGa,. 3.I\29- 1), 3.15-3.14 20 (m 1H).
MS: mz 494 (M+ H)+. EXAVPRE :

25 di hydropyri m di ne- 4- car boxam de -109 18 April 2006 V\D 03/ 035077

FCT/ GB02/ 04753 0 N N %N H OH O Step 1. Methyl

1-allyl- 5[(22d|nethylprop ) oxy] - 6- oxo- 1, 6-

~di hydr opyri m di ne- 4-car boxyl ake~ 0 OYC(CH3)3 \/\N O. NI Ovw 0 5 Methyl
5-[(2, 2-di net hyl propanoyl ) oxy] - 6- hydr oxy- 1, 6-

di hydr opygiepiidi ne- €. s dissolved in
e povBieg iyl ?Vlgtﬁﬁ@i?% é&%@l@%%ﬁo@pﬁaﬁz ¥ dded. The
reaction nixture NZPUP >3é‘8° Yro-op-1.p1dhydeop arbpglateesi due was
diluted with Et OAc, washed with

Me\
BnOn.. O/k

5 ' Methyl 2-[(25,4R)-1-tert-butyloxycarbonyl-4-(benzyloxy)pyrrolidin-2-
~ ¥l]-5-(benzoyloxy)-1-methyl-6-0xo-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
L 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 pyridize, 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 HCI (1M), saturated aqueous NaHCO; and brine, dried on Na,SO,, filtered and
15 evaporated in vacuo to give the title product as a yellow solid.
" NMR (DMSO-ds, 400 MHz, 330K) 8 8.07 (d, /= 7.6 Hz, 2 H), 7.77 {t, J=7.3 Hz,
H), 7.62 (1, /=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 (m, 1
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IN HO, dried (Na2SO4) and the sol vent evaporated. The product was purified
by 10 flash chronmat ography on silica gel eluting with a gnadipgihr0oG

petrol eum et her/ Et OAc. | H NVR (DVSO d6, 400 MHz, 300K) 8 8.47 (s, 113),

5 99 5, %ﬂéﬂﬂéﬁ)l) S?e§525 14 (m 213), 4.58 (d, JPCTGB{)M}:WSS 2H), 3.82 (s,
N-(4 fI uor obenzyl ) - 5- hydr oxy-| - ( 2- hydr oxy- 3- nor phol i n-4-yl propyl )- 15

6- 0x0- 1, 6- di hydropyri m di ne- 4-car boxam de 2a. The conpound of Step | was

di ssolved in dichloroethane and m CPBA was added (5 eq.). The reaction

m xture was refluxed until the starting nmaterial was conpletely consuned,

- then evapgr 12D F01 vile 708G gkl ab Hzl DH),St ep 2a was

di ssol ve ?ﬁf&&%ﬁﬁi&?&lm?pﬁﬂzﬁlﬁné (6 qu})j vvamsa&added [I'h?reactl on _
m xt ure \Eé%l? & {pddd-for 3h, then evaporated. M5 (El+) miz 398 (M+H)+. 2c.
Crude mat er| al fromstep 2b was dissolved in DVF and 4- fluorobenzyl am ne

(3 eq) ded ¢ 90 C for -110 18
Apri | 03/ %g‘gg’?‘wg@%’)@‘o@%&%%‘@@&“ﬁﬁg Zhﬁf Z(hcortpo#nd was obt ai ned
as |t§ tr| f I uor oacBeasekenzy)-5-hydroppl tinl-6mupilq-EhydrepyripgdiBetent  of
CH3CN H20 + 0. 01% Jfxamidd- NVR (DMSO- d6 +TFA, 400 MHz, 340K) S 9.27 (bt,
IH), 7.94 (s, 1H), 7.40-7.36 (m 211), 7.15-7.11 (m 2H), 4.48 (d, J='6.4
Hz, 2H), 4.30-4.36, (m 1H), 4.090(dd, J= 5 13.6, 4.0 Hz, 11-1), 3.91-3.86
(m 5H), 3.34-3.30 (m 5H), I§1918 dd, 5]513.6 , 4.0 gz, 1H). M5 m'z 407
(MtH) +. EXAMPLE 16 10 “N
[ (2S, 4S)-1- acetyl 4-f 1 uoropyr
-nethyl - 6-oxo- 1, 6-di gygJ, 0

2: Yyl ] 4-f | uorobenzyl ) - 5- hydr oxy- |
arpoxarfide O ~NOHF H N \NFO

The compound of Step 1 was dissolved in methanol and 4-
{luorobenzylamine (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. ‘

U NMR (DMSO-ds, 400 MBz, 300 K) & 12.15 (s, 1 H), 9.00 (br t, 1H), 748 (d,
7=7.6 Hz, 2 ) 7.41-7.20 (m, 10 H), 7.12 (¢, 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=114Hz,

15 - 2H)3.68 (s, 3 H), 352(d,J-—11 2 Hz, 1 H), 2.66-2.63 (m, 1 H), 226-220(111,1}1)

. MS m/z 557 (M+H)".
o Step 3: 2-[(25 AR)-1-benzoyl-4-hydroxypyrrolidin-2-yl}-N-(4-fluorobenzyl)-5-
3 - hydroxy-1-methyl-6-ox0-1,6-dihydropyrimidine-4-catboxamide '
20 " The title compound of Step 2 was dissolved in AcOH and 10% Pd/C.

(10% weight) was added. The mlxmre was stirred under H; at atmosphere overnight.
Pd/C was filtered, AcOH evaporated in vacuo, and the resulting title compound was
* washed with methanol.
\ - "H NMR (DMSO-ds, 400 MHz) § 12. 1 (s,1H) 9 (bt, IH) 7.51-7.47 (m, 3 H), 7.41-
o 25 7.33 (m, 4 H) 7.11 ¢, J=8.8 Hz, 2H), 5.27 (t, J= 8 Hz, 1H),5.08 (d, J=3.2Hz, 1 H),
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"Ac Step | :

1- Benzyl - 2- et hyl - (2S, 4S) - 4-f 1 uor opyrrol i di ne-1, 2-di car boxylagiié20dd COZMe

F ,IN Cbz 1-benzyl -2-nethyl (2S, 4R) 4-hydroxypyrrolidine-1,2 dicarboxyl ate
in hl or onet hane was added dropwi se to a solution, precooled to -78 C,

of N 9038 hy! ami nosul fur trifluoride (1LO eq.) PET&B@?’?"W?% onet 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
fl ash- chromat ography (eluent: petroleum ether: EtOAc = 1:1) to give the
‘title conpound. tH NVR (CDC13, 300 MHz, 300 K) S 7.42-7.30 (m 51J),

g Sg g 615(2)4§37‘(dd3ﬁ14 8‘Hz65 321% 1}%544§-93§gh'22}1945i19(g 34—52}1%(2*151)3399 an22H§3 5H)
mz 282 (W JJ:%DP 112@(11}31 1 03/ 035077 PCT/ GB02/ 04753 Step 2:
-(4S)-1-[(H6mz&l462ﬁMem*bonyl] 4-fluoro-L-proline /CRZH N CBz 5

1- Benzyl - 2- net hyl - (2S, 4S) - 4-f | uor opyrr.ol i di ne-1, 2-di car boxyl ate di ssol ved
in methanol was treated with NaOH IN (2 eq.) and the reaction m xture was
stared at 50 C for 3 hours. Af éhtration of the solvent, HO IN was
added untN4-(@ﬁEﬁobeafgd)_§Jn9draﬁjdm&yi 8YRH- A%ﬁ&ghfz%@lﬁyﬂ hpee times with

with brlne dri ed over

di chl oron%f‘ d? %4’ nLe . ase was was

"Na2so4 ant™ ‘?ptygfné m:f ﬁ & 10 concentration, title conpound. |HNVR
(CDC13, 400 MHz, 300 K) S 7. 45- 7.33 (m 5H), 5.33-5.18 (m 3H), 4.70-4.60
(bm 111), 4.00-3.65 (m 211), 1 2.25 (m 211). M5 mz 268 (Mrl)+. Step

| 3: Benzyl - (2S,49S)-2- ocar bl ﬁyh opyrreiN dilne- 1- carboxyl ate 15
. | H H
_ . N
Wy

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

2

Bxamples 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 HCI, dried over NaySO, and
15  evaporated to obtain crude N-(4-fluorobenzyl)-2-ethoxycarbonyl-1-methyl-5-hydroxy-
' 6-ox0-1,6-dihydropyrimidine-4-catboxamide. To this crude product was added 2-
p1coly1armne (8 eq.), and the reaction was stirred at 90 °C overnight. The title product
was obtained as its triftuoroacetic salt by preparative RP-HPLC purification (C18
gradient of CH3;CN/H,0 + 0.01% TFA). - '
20 'HNMR (DMSO-dg, 300K, 400 MHz) § 12.70 (bs, L H), 9.75-9.65 (m, 2 H), 8.56 (d,
J=44Hz, 1H), 7.90-7.80(m, 1 H), 744 (4, 7 = 8.0 Hz, 1 H), 7.40-7.35 (m, 3 H),
717, J=9.2,2H),4.60(d, J=60Hz, 2 H), 454 (d, J = 60Hz 2 H), 367(s 3H).
MS m/z 412 (M+H)" .

' 25 ' EXAMPLE 14

2-[2-(4-benzoylpiperazin-1 —yl)cthyl]-N—(4 ﬂuorobenzyl) 5~hydroxy—1—methy1~6~oxo—
- 1,6- d:hydropynnndme—tl—carboxamxde
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/CONHZ F NtBz A stirred solution of
(4S)-1-[ (Benzyl oxy) carbonyl ]-4-fluoro-L-proline in di oxandRwgsil 200€at ed
with pyridine (0.7 eq.) and Boc20 (1.3 eq.), then amoni um bi carbonat e
(1 26 was added and the mixture. was stirred at roomtenperature
for 15“’%3)6@55159%0 oxane was concentrated and the resi diéd é\%’% A7aken up in
ethyl acetate, washed with 1 N HCl and brine, dried over Na2SO4 to gi ve,
“after filtration and concentration, title conmpound. 'H NVR (DVBO d6, 400
MHz, 340 K) S 7.40-7.28 (m 511), 5.25 (dt, Jn-F=53.6 Hz, J 25 = 4.5 Hz,
111), 5.13-5.06 (m 2H), 4.28 (d, J= 9.6Hz, 1H), 3.80-3.63 (m 2H), 2.45-
2.21(m 211). Ms: mz 267 (MrH)+. -1&2 18 April 2006 WD 03/035077

PCT/ GB02/ 04753 Step 4:

Benzyl - (2S, 45) - 2- cyano- 4-f | uor (M?b
Benzyl - (2S, 4S) - 2- am nocar bonyI fI uor

sfate 1N F N CBz

| - car boxyl ate in 5

- di chl oronet hane was trea INELZX€q9.) and trifluoroacetic
- anhydride was added droE The reactillon nmixture was stirred at 0 C for
0.5 hour and 10 i t\x’gom terrperaQJre Then, it was diluted with

di chl or onet hane, wash with HCL IN and  brine, dried over Na2SO4 and
filtered to give, aft P concentration, title conpound. 10 'H NWR ( DMSO- d6,
400 MHz, 340 K) S 7.42-7.30 (m 5H), 5.40 (dbt, JHF= 52.3 Hz, 111), 5.20
(d, J=12.Steflr:, 111R(23- dlﬁetbﬁkyethyl) I\B(ﬂﬂlhﬂitobeilkpl)-sxhy&ém( thmethiyl-8-04biz, 111),

$3.68- 3.56 (m 2H) 4 24 gﬁ!‘%ﬁ 31?: rﬂz 249 (M+rH) +. 15 Step 5:
Benzyl - (2S, 4S)-2-[amn oxylmn ] 4-fl uoropyrrolidine-

1- car boxyl at e

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-ﬂi10r0benzyl amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in

o vacuo and residue triturated with Et;O to obtain the title prbduct.
10 'HNMR (DMSO-ds, 300K, 400 MHz) 6: 9.80 (br s, IH), 7.41-7.38 (w, 2H), 715 (1,
= 8.7 Hz, 2H), 5.04 (br s, 1H), 4.47 (d, ) = 6.2 Hz, 2H), 3.46 (s, 3H), 3.28 (s, 6H),
+ 3.01 (d,T=5.5 Hz, 2H).
MS: m/z 366 (M-H)+

15 Step2: N-(4-fiuorobenzyl)-5-hydroxy-1-methyl-6-oxo0-2-(2- oxoethyl) -1, 6-
' dihydropyrimidine-4-carboxamide
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NOH F- ~NHZ N tBz

"~ Benzyl - (2S, 4S) - 2-cyano- 4-f | uor opyrrol-i di ne-1| - carboxyl at e dgsgell\zedsi n
absolute 20 ethanol was treated with triethyl amne (1.5eq.) and

hydr o hite,-hydrochloride (1.3 eq.). The reactio ! was stirred at .
50 C ﬁglr)%?)ﬁgﬁrs and then the solvent was renoved 3’ ‘é@#@'ga%ed pressure.
The residue was partitioned between water and dichl oronet hane and the:
~aqueous | ayer. was extracted wi th dichl oromethane three 25 tinmes. The

organi ¢ phase was dried over Na2SO4 and filtered. The solid obtained by
concentration was then recrystallized fromMOH to give title conpound.
-113 18 April 2006 WD 03/035077 PCQ G1102/ 04753 'H NVR (DMSO- d6, 400 MHz,
300 K) S 9.10 (bs, 1H), 7.40-7,25 ( 5 5.35-5.15 (m 3H), 5.07(m 2H),
4.43 (d, J= 9.1 Hz, 1H), 3.72-375% 2.45-2.20 (m 2H). WMs. mz 282
(MtH)". 5 Step 6: Dinethyl (ﬁm no-{ (2S, 4S)-1-[ (benzyl oxy)carbonyl]-4-
" fluoropyrrolidin-2-yl } net vl n m y }but-2-enedi oate OCO2Me F
/~/11IN\NH CC2Me ' CBz .
Benzyl - (2S, 4S) - 2- [ am no( hydr oxyi m no) rretCP1y -fluoropyrrolidine-I-carboxyl
ate in 10 chloroformwas treated with di ng acetyl ene di carboxylate for 3
hours at 60 T. The chloroformwas .then corsentrated to give the title
conmpound as a 8:2 mxture of isomers. 'H NMR (DMBO d6, 400 MHz, 300 K) S
7.45-7.25 (m 5H), 6.51 (bs, 1.6 H), 6.14 (fbs, 0.4 H), 5.64 (s, 0.8H),
5.61 (s, 02 H, 5.30 (dt, Ju-F= 53.9 Hz, J= 4.6 Hz, 1H), 15 5.15-5.04 (m

© 211), 4.51 (t, J=8.13epmwdu@.BSjep ldvabirehiot with adhilxturcIIGEHINETAS form1 811),. 2.67-

2,23 (M Qi) o MBC. B %efé\flﬁf%)f% iRvRio and MY oo in DCM, dried

2S,4S) - 1- [-(benzy! oxy) car bon | 'uor opyrro
(5, 6- di )hyd?%ig[ﬁ&cﬁ ﬁ{l@%@ﬂgs&};{a&e&tg &g thet tidle CODp]){)Ollnd as a foam wgich was
5  immediately reacted in the following reductive amination.
MS: m/z 320 (M + H)+.

Step 3: 2-[2-(4-benzoylpiperazin-1-yl)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-1-
| 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
(143 eq.). The mixture was left'f stirring at room temperature for Thour. The reaction
mixture was concentrated and the title compound was obtained by RP-HPLC
purification ( Cyg, eluting with water and acetonitrile containing 0.1 % TFA). |
15 ] 1H NMR (CDCI3+TFA, 273 K, 600 MHz) 8: 10.431 (br s, 1H), 8.38 (t,J=5.7Hz,

- 1H), 7.61 (t, T = 6.4 Hz, 1H), 7.52 (t, J = 7.7 Hz, 2H), 7.41 (d, ] = 7.4 Hz, 2H), 7.28
(2H, 6Verlapped by CHCl3}, 7.07 (t, J = 8.5 Hz, 2H), 4.97 (d, T = 14 Hz, 1H), 4.63 (d,
3=5.7Hz, 2H),4.10(d, J = 14 Hz, 1H), 3.93 (d, T = 11.9 Hz, 1H), 3.82-3.74 (m, 4H),

. 3.61 (s,3H), 3.47 (t,1=12.6 Hz, 1H), 3.41 (br s, 2H), 3.29-3-26 (m,' 1H),3.15-3.14

20 (m, 1H). '

MS: m/z 494 (M + H)+. ' -

EXAMPLE 15

L | N-(4_-ﬂuorobenzy1)—5—'hydroxy-1-(2-hydroxy—3-morpholin—4-y1propyl)—6-oxo-'l,6~_
25 dihydropyrimidine-4-carboxamide ‘ '
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20 0H NOH 11 Owe O CBz Dinethyl-2-{ [(am no-{

(2S,4S)-1-[ (benzyl oxy) car bonyl ] - 4-fl uor opyrrohdi n- 2- - 18 Apnl 2006

yl } met hyl i dene) am no] oxy} but - 2- enedi oate was refluxed for 6 hours in
.ortho-xyl 114 18 April 2006 WD 03/035077 PCT/ [ 04753 The reaction
mxtur%ﬁog]%gﬁen cool ed down to roomtenperature and Y 2‘%’?8’ PHehn 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
followi ng reaction. 5 Step 8:

Met hyl - 5- (benzoyl oxy) - 2-{(2S, 4S) - 1- [ (benzyl oxy) car bonyl | - 4-
fluoropyrrolidin-2-yl}-6-hydroxypymdm di ne-4-carboxylate OH N OBz N Ow

N O ~CBz

Met hyl - 2-{(2S, 4S) - 1-

di hydr oxypyri m di ne- 4- car
~anhydride (1.3 eq.) NG
t enperature overni.ght. Pyridine was co entrat ed and the residue was taken
up in ethyl acetate and washed w th H& 1N and brine. The organic phase
-was dried over Na2SO4 and filtered to give after concentration a crude
that was Stepl:fi ed Methyl keliylehi(dfalinehuptpanoyelyi6rin-1,G5 petrol eum et her:
ethyl acetate= 1: 1);111;,(90 dfnbhlc%ﬂfbgglﬁﬂund "H NWVR (DWVSO- d6, 400 MHz, 300
K) 8 13.50 (bs, 1H), %’ 21-31), 7.80 (t, J= 7.35 Hz, 111),
7.64 (t, J=7.8 Hz, 2H) 7. 45 7.15 (nD 51@XCH;§336 (dbt, JH fi=54 Hz, 1H),
5.14 (m 2H) 502493(m 1H), 3.05- H) 3.76 (s, 3H), 2.80-2.36
(m 2H); 20 M5: mz 496 (MtH) +. Step &
- Met hyl - 5- (benzoyl oxy) - 2- { (254S)N1-

Grrolidin-2-yl}-5,6- 10
reated with benzoic -
stirred at room

ehzyl oxy) car bonyl | - 4-
OMe

5 Methyl 5-[(Z,Z-djmethylpmpanoyl)oxy]-6-hydr6xy—l,6-
dihydropyr—imidinc#c_:_arboxylate (see Example 4, Step 3) was dissolved in THF, then
allyl bromide (2 eq.) and CsCOs (2 eq.) were added. The reaction mixture was

refluxed for 2k, then evaporated. The residue was diluted with EtOAc, washed with
"IN HCl, dried (Na;804) and the solvent evaporated. The product was purified by
10 " flash chromatography on silica gel eluting with a gradient of petroleum ether/EtOAc.
' HNMR (DMSO-ds, 400 MHz, 300K) 8 8.47 (s, 1H), 5.99-5.92 (m, 1H), 5.25-5.14
(m, 2H),4.58 (d,J = 5.5-I-Iz, 2H), 3.82 (s, 3H), 1.28 (s, 9H).

o Step2: N- (4-ﬂuorobenzy1)—5 -hydroxy-1- (2-hydroxy—3-morphohn—4—y1propyl)~
' _:'15 | ‘6-0x0-1,6-dihydropyrimidine-4-carboxamide
o 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 moxpholme (6 eq.) was added. The reaction mixture was refluxed for 3h, then
' evaporated. MS (El+) mv/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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fl uoropyrrolidin-2-yl}-1-methyl-6-o0xo-1, 6-di hydropyri m di ne-4- carboxyl ate
-115 18 April° 2006 WO 03/ 035077 PCT/ GB02/ 04753 '.. O\N QBaAprF268061 OV N
O -~CBz
I\/Et hyI oyl oxy) - 2-{(2S, 4S) - 1- [ (benzyl oxy) car bo f | uoropyrrolidin
wgegg}ﬁ?dﬁoxypyrl m di ne- 4- car boxyl ate, dissol veaP‘?(%(l%’?’“ AT oxane, was-
added to a suspension of lithiumhydride (1.2 eq.) in dry dioxane. The-
reaction mxture was 5 stirred at 38 C for ‘45 minutes and then cool ed down
to roomtenperature. 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

react ijgndéiﬁi ;T‘h!l‘:‘lﬁe 5 &B@Wa§%ﬁ1ﬁ&ﬂ%ﬁ&o?ki§éﬁé'sﬁl&rﬁ y RPEHAIE aC'F (0.2 eq.)

- was adde ol | owe e ate e aqueous |ayer was
separ at ecP“&FiEP“@%%%@?‘éd’%ﬁNﬁﬂﬁéEZJ@t : the organic phase was dried.
over 10 NHZSR apdSO-dg-aiFad 460Milzy 240K5t%27 o1 HMalsi 161, 7.40-36de t hat was
purified o) h I0i-e tfyl acetate

| Y 215], 3387 F i T8 UOUARML 4 £ EUORD, RRBUICHIN1Eh ks @Rl 1

from4:6 he 11t m_Xt ure of

s o 13, ARz, 15D, R 2 EED 50 3 460 NP 51905 KIS 51D ARy 5 . 2H)

7.79 (t, ﬂg?SHz 114) 7.63 (t, J=7.5 Hz, 211), 7.37-7.11 (m 511),
5.48-5. 3 20 (d, J= 12.8 15 Hz, 0.4614), 5.12 (d, J=11.8 Hz,
o 54H) 6”7(‘@37](%%% 5 Hz, 0.5414), 4.92 (d, J=12.8 Hz, 0.4614), 4.00-3.75

(m 214), 3.72 (s, 314), 3.59 (s, 611) 3.52 (s, 1.414), 2.90-2.65 (in,
214) MS: mz 510 (MrH) +. 20 St epxh@ip

Met hyI 2S,4S)-1-acetyl-4-1) oro di n- 2- 4] Xy)- 6-
~ hydr d¥y pﬁi(@-ﬁ A rlcadetylArbiorpraplid -2 %“%PF‘}Z\{’JQ %q %5335077
- PCT/ G110%.- @é?ﬁ@dﬂnydrob&rﬁﬁtlme—tl-carboxmde

O

—_ OH F
LI T
F\ka\l\f N
N\ O
: Ac

Stepl: 1-Benzyl-2-methyl-(2S.45)-4-fluoropyrrolidine-1,2-dicarboxylate

15 ‘
CO.Me
F;C‘/
N\

Chz

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: BtOAc = 1:1) to give the title compound. _

, 'H NMR (CDCls, 300 MHz, 300 K) § 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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BAN|l Ov a ~-N O ~Ac
Met hyl - 5- (benzoyl oxy) - 2-{(2S, 4S) - 1- [ (benzyl oxy) car bonyl ] - 48fAptir2opyrrol i din
-2-yl}- 1-nethyl -6-o0xo0-1, 6-di hydropyri m di ne-4-car boxyl ate, dissolved in
_ et hyI ‘gg%é&%ﬁz was treated with Pd/C 10% (10%Vv w) and_acetic anhydrl de (1
| a “tted under 5 HZ atnosphere at room t dPEBRUE The reaction
mxture 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 NI\/R ~H NVR (DVSO-d6, 400 MHz, 300 K) S 8.07 (m
2H), 7.78 (m 1H), 7.62 (m 2H), 5.75-5.26 (m 2H), 4.13-3.60 (m 213),

13.72 (s, 3_13%3 59 @s)_1?ﬁfnzﬁex@%aa)0§?1(4[ﬂuo?dtﬁdpmlﬂ1@ 2.03 (s, 2.111), 1.87

(s, 0.9H) mz 418

2-[(2S,4S9) - 1-acetyl -4-fl uoropyrrol i din-2-yl]-N(4-fluorobenzyl)-5-

hydr oxy-1 - met hyl - 6- oxo-1, 6-di h 'gilﬂe 4- carboxam de. 15

Met hyl - 2-[ (2S, 4S) - 1- acetyl 4- quo opwrrolidin-2-yl]-5-(benzoyl oxy)-6-

hydr oxypyri m di ne- 4- car boxyl ate wa olved in McCOH (0.12 N) and treated
wi.th 4-F-benzylamne (3 eq.) in a sea 4 tube. The reaction nixture was
stirred at 65 C for 18 hours, then it was cool ed down. The sol vent was

evaporat edi-&nzylmaemﬁs@ﬂﬂ&)-&@lumpymm Didichrbetatt didsbleed iseveral times to

obtain a sglid.that om et hanol and washed again with
“ethyl et h&F IgW%S&et\g%g‘Y‘?&%@im% a“fst{‘%re?m\?ném’?mmrﬁ’%s&% daf ot amers by
“NVR ' H. NSORC BYBQodS. ﬁ@@cdﬂbﬁiﬂxaﬁ&%ﬂﬁe SoIveht, @it:l Gbaswaslahhed Wipgaéfi. J = 6.3

Hz, 0.7H), 34 (t, J = 6.3 Hz, 0.3H), 7.34-7 211)718712(m
2H), 5. 393'(dd§? aquwaﬂl%wagext@steﬁﬂlmmpﬁs wigh @dﬂ'er@tnet aw Fhegremicy, J=4.4 Hz,

0.3 1 6 V\D 03/ 035077
PCT/ 2)802/ %475(:3,’@% ‘géﬁgcjl Rihibrind ild oy mzs"‘j"‘}ﬁg éedRgibe %R 4.20-3.78
(m 2101) , cpcentrafign, title pompound3. 50 (s, 0.9H), 2. 75 2. 54 (m 1H) '2.47-2.27
Am 1) paliR e add ez, JofR) 6945930, 5, Wi S 3hy WMdtdhg- © BFAWLE
“2-{(2S, 4%nﬂ,li~]0d4{ﬂtﬁﬁbytramﬁ)pjémtz)5%emyj] 4- met hoxypyrrolidin-2-yl}- N—(4-

MS: m/z 268 (M+H)*.

_ Step 3: Benzyl—(ZS,4S)—2—aminocarbonyl-4-ﬂuoropyrro]idine—1—carboxylatc
15
CONH,
F~%<:jr/
N ~
CBz

A stirred solution of (4S)-1-[(Benzyloxy)carbo_nyl]-4-ﬂuoro~L-proline in dioxane was
_ | treated with pyridine (0.7 eq.) and Boc,O (1.3 eq.), then ammonium bicarbonate (1.26 3
. 20 . eq.) was added and the inixturewas stirred at room temperature for 15 hours.
| Dioxane was concentrated and the residue was taken up in ethyl acetate, washed with
1N HC and brine, dried over Na;SOs to give, after filtration and concentration, tifle:
. compound |
o "H NMR (DMSO-dg, 400 MHz, 340 K) § 7.40-7.28 (m 5H), 5.25 (dt, Jur=53.6 Hz,J
25 =45 Hz, 1H), 5 13 5.06 (m, 2H), 4.28 (d, J= 9.6Hz, 1), 3.80-3.63 (m 2H), 2.45-
221 (m, 2H),
| MS m/z 267 ML,
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fl uor obenzyl ) - 5- hydr oxy-| - met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de
OOHF HNNI N On,. ONOO O N~ 10 Step 1: - 18 April 2006

(4R) -'1-[ (Benzyl oxy) car bonyl ] - 4- net hoxy- L-prohne OH CO Cbz Synthesized
followi ng the procedure reported on Journal of Medicinal Chem stry

1988, YO3838E5. 15 st ep 2: PCT/GBO2/04753 |
Beuzyl - (2S, 4R) - 2- cyano- 4- net hoxypyrrolidine-1-carboxylate O CN N Cbz To .
-conmpound (4R)-1-[(Benzyl oxy) car bonyl ] - 4- net hoxy- L-proline dissolved in 20

di oxane, Boc anhydride (1.3 eq), NH4HCO3 (1.26 eq.) and pyridine were

added. The m'xture was stirred overnight at roomtenperature. D oxane was
renoved i cuo 02/04753 and the
resi due, § & | ved in 13(23%1’& a%Q%Gﬂuo\l}gy%{nﬁﬁé?erbE sat ur at ed
aqueous NaHCOB and brine, driedpvef , filtered and concentrat ed in
vacuo to get the primary am de. e rude product was dissolved in

di chl oronet hane and triethylan ne (2. .) was added. The m xture was
cooled down to O C and 5 trifluoroaceticC anhydride (1.1 eq.) was added.

After 1 hour the dichloromethane solution was diluted and washed with S
HC1.1N, saBmzal@G%qaamimodamdﬁyﬂBiﬂ]MOpwﬂoﬁdinedebaﬂbeﬂylmm Na2s4, filtered and

S T oaS gerehiBrobRfiRe iy RegRTRaL £ wae[telﬁk‘%hmﬁwb Bty o oP O

was added dropwise.

The reaction mixture was stirred at § °C for 0.5 hour and 10 minutes at room
temperature. Then, it was diluted with dichloromethane, washed with HCI 1N and
brine, dried over Na;SO; and filtered to give, after concentration, title compound.

10 'HNMR (DMSO-dg, 400 MHz, 340 K) & 7.42-7.30 (m, 5H), 5.40 (dbt, Jyr=52.3 Hz,
1H), 5.20 (d, J=12.7 Hz, 1H), 5.16 (d, J= 12.7 Hz, 1H), 4.94 (4, J= 8.4Hz, 1H), 3.68-
3.56 (m, 2H), 2.63-2.41(m, 2H).
MS: m/z 249 (M+H)".

15 Step3: Benzyl-(2S,4S)-2-[amino(hydroxyimino)methyl]-4-fluoropyrrolidine-
I-carboxylate
JOH
N
. |
CBz

Benzyl-(25,4S)-2-cyano-4-fluoropyrrolidine-1-carboxylate dissolved in absolute

20 - ethanol was treated with triethyl amine (1.5eq.) and hydroxylamine hydrochloride

(1.3eq.).
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 NaySO, and filfered. The solid obtained by
| 60hcentration was then recrystallized from MeOH to give title compound. |
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- as a 4:6 mxture of rotamers by NVR. 10 'H NVR (DVSO-d6, 400 MHz, 300 K) S
- 7.45-7.3 (m 511), 5.20 (d, J=12 Hz, 0.4H), 5.14 (s, 1.218}p r@g@@g(d J=
12 Hz, O. 411) 4.75 (t, J=7 Hz, 0.4H), 4.64 (t, J= 7.8 Hz, 0.611), 4.02
(bs, 111) -3.45 (m 2H), 3.21 (s, 311), 2.45-2.40 5 artlally under
DVEO) "(’%"3’%?‘177 2.40-2.25 (m 111). 15 Step 3: .  PCT/GBO2/04753

Benzyl - ( 2S, 4R) - 2- [ am no( hydr oxyi m no) net hyl | - 4net hoxypyrrol i di ne

- -1-carboxylate O N OH Cbz NH2 To :

benzyl - (2S, 4R) - 2- cyan- 4- met hoxypyrrol i di ne- 1-carboxyl ate, dissolved in

et hanol 20 (0.4 M, hydroxyl am ne hydrochloride (1.3 eq.) and

triethyla Nﬁﬂi 40C for 4
hours-then a §%mterﬁ)era ure q@ﬁ%!@ﬁ%“%ﬁ‘@l%@é%@;ﬁoﬁ entrated in
vacuo and(m 13&1)y 267 G @FY)j 640(dy B60.1 Bize1 My B.72805% (ai, eHY@AIT2 0Nt REpr i ne, dried
over 51% z,\#_@ and concentrated to give title conpound. 25 'H NWR

( DVBO- d6, 0B/ ‘K) S 9.05 (bs, 111), 7.45-7.25 (m 511), 5.4 (bs,
2H), 5.10 (d, J= 13 Hz, 111), 5.03 (d, J=13 Hz, 111), 4.26 (t, J= 7.4 Hz,
111), 3.97 (bs, 1H), 3.63-3.45 (m 211), 3.22 (s, 311) 23203(m 211).
-119 18 Aprepb: 2006 DiMELHIBI- @ﬁéﬁiﬁ&-{mus;aom&é viady)Sriedhyt}4- Di met hyl - 2- f

e (0 A sy B ot e v
benzyl - (2S, 4R) - 2- [ am no( hydr oxyi m ge (ﬁ BT®4met hoxypyrrolidine -1-
carboxylate, dissolved in chlorofofm rret hyl acetyl endi carboxylate (1.1
eq.) was added. The m xture Ctamel hour and left stirring at
40 C overnight. The chlor ngiﬁ(roved in vacuo and the crude product
purified by flash chromatogr on silica gel (eluent ethyl acetate:
petrol eum ether = 40: - 60). Two 1€Bzsomers were present in ratio 7:3.

Benzyl-(25,45)-2-{amino(hydroxyimino)methyl]-4-fluoropyrrolidine-1-carboxylate in
10 chloroform was treated with dimethylacetylene dicarboxylate for 3 hours at 60 °C.
' The chloroform was then concentrated to give the title compound as a 8:2 mixture of

isomers.
" NMR (DMSO-ds, 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, 0.81), 561‘(3 0.2 H), 5.30 (dt, Jyp= 53.9 Hz, J= 4.6 Hz, 1H),
15 5.15-5.04 (m, 2H), 4.51 {t, }=8.8 Hz, 0.8H), 4.44 (bt 0.4H), 3.85-3.48 (m, SH), 2.67-
223 (m, 2H).
' MS: m/z 424 (M+H).

'.S'tep 7 Methyl-2-{(2S 4S)-1-[(benzyloxy)carbonyl]-4- ﬂuoropyrrolxdm-z-yl}-

S 5.6-dihydroxypyrimidine-4-carboxylate
20

. Dimethyl—z-{{(amino-{(28,48)-1-[(benzyloxy)carbonyl}-4-ﬂuoropjzr:olidin—2— |

yl}methylidene)amino]oxy}but~2-enedioate was refluxed for 6 hours in ortho-xylene.
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~ NVR 'H NWR (DVBO-d,, 400 NMHz, 300

"H NVR (DVBO-d5, 400 MHz, 300 K) S 7.40-7.23 (m 511), 6.7-6.55 (2bs, 1.4

. 13), 6.35-6.2 (bs, 0.611), 5:61 (s, 0.711), 5.59 (s, O. 331%)Aprﬁ-233@6(d1 J=13
Hz, 0.711), 5.08 (s, 0.611), 5.02 (d, J=13 Hz, 0.711), 4.30-4.20 (m 111),
3.97 (bs, 111), 3.78 (s, 2.1H), 3.73 (s, 0.911), 3. 62(§ﬁs, 0.9H), 3.59 (s,
2. 111Y0%¥0B8T73 50 (m 211), 3.22 (s, 311), 2.37-2. BPETGROVO4S3 1117)
2.10-1.95 (m 111). Step 5: Mt hyl

5- (benzoyl oxy) - 2-{(2S, 4R) - 1- [ (benzyl oxy) car bonyl ] - 4- met hoxypyrrolidi n-2-yl
} - 6- hydr oxypyri m di ne-4-carboxylate 20 OH N, OBz 0..;.CNNO~ O thbhz

D net hyl -2-1 [ (am no-{ _ '
(2S, 4R) - Irnk chenagy o 625 BRAYbdleddsBt ROosyRERAYrhtieNnd petroleum ether

yl } met hyl i dene) am noé oxy}but - 2- enedi oate were_di ssolved in xylene and the

sol uti on Was 29¢ed1 4 lighrhrewip eaiid prepigsdse styr Altpcitreipnsle 6ampamg; that ed at 150C
for 3 ho Bshikd ALYLERN EL Rk WlowidVkekgpWas concentrated in
vacuo. nga?ﬁe crudeﬁg%%p%ﬁﬂ?,ﬁ{ di sso?‘%egl{?in pfﬁngglyne, IE)enzoi c anhydride
(1.3 eg.) was added and the reaction mxture was stirred at room
tenperature.overni ght. The solution was concentrated in _vacuo and the crude

5 di s§ol wiep &n et hylethabe(beneoiarahdd (R 40- 1t (hevagpxry)easbamytitied aqueous NaHOOB
and brine, dried Sibrbp4of¥in-2Ayil6ayarbx3paintidRRALAMREYIiE vacuo. The crude

- product was purified by flashy%:hr(?ng?mpgraphy on si Ibl/ca gel (eluent ethyl
acetate: petroleumether = 10:90) and s d al:1 mxture of rotaners by
%5 (s, 111), 8.09 (t, J= 7.0 Hz,
( 11), 7.40-7.25 (m 4 11),
n}é’,'\%%: 12.5 Hz, 0.511), 4.88 (d,

- J= 12.5 Hz; 0.511), 4.66 (dd; . 8.0 Hz, 111), 4.10-4.00 (m
“111), 3.74 (s, 311), 3.75-3.60-(M.211),93.25 (s, 3H), 2.45-2.40
(partially under DMSO) (m 111), 58335 03 (m 110. Sten 6:

Met hyl - 5- (benzoyl oxy) - 2- {(2S, 4R) - 1- [ (benzyl oxy) carbonyl ]-4 15

et hoxy pyne@yi 2l @S Ay bbniPRIx)ckiboRyI PN FrubrdpyBbiisle gpys 6 di ne- 4-

car boxyl at e o ) ) _ ) )
10" dihydroxypyrimidine-4-carboxylate in pyridine was treated with benzoic anhydride

213), 7.82- 10 7.75 (m 111), 7.
7.12-7.06 (m 111), 5.10 (g

(1.3 eq.) and the reaction mixture was stirred at room temperature overnight.

' 'Pyn'diné was concentrz;ted and the residue was taken up in ethyl acetate and washed
with HCI IN and brine. The organic phase was dried over Na,SOy and filtered to give
after concentration a crude thaﬁ was purified by flash chromatography , (eluent:

"15  petroleum ether: ethyl acetate= 1:1) to give title compound. '
"M NMR (DMSO-ds, 400 MHz, 300 K) § 13.50 (bs, 1H), 8.09 (d, J=7.7Hz, 2H), 7.80
(¢, J=7.35 Hz, 1H), 7.64 (t, 7=7.8 Hz, 2H), 7.45-7.15 (m, 5H), 5.36 (dbt, Jur=54 Hz,
| 1H), 5.14 (m, 21-1),5.02—4.93‘ (m, 1H), 3.95-3.60 (m, 2H), 3.76 (s, 3H), 2.80-2.36 ‘(m,
20 MS: m/z 496 (M+H)*.

| Step 9 : Methyl—S-(benzoyloxy)—Q-{ (28.,48)-1-](benzyloxy)carbonyl}-4-

fluoropyrrolidin-2-yl }-1-methyl-6-oxo0-1,6-dihydropyrimidine-4-
carboxylate . ' ‘
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0O NOBz \NO CNO thz To nethyl

5- (benzoyl oxy) - 2-{(2S, 4R) - 1- [ (benzyl oxy) car bonyl ] - 4- net ho>ggmf{rﬂ obagli n- 20
2-yl }-6-hydroxypyri m di ne- 4-carboxyl ate, dissolved in dioxaneé, LiH (1.4
eq.) was added and the reaction mxture stirred at 38 C for 40 m nutes.
The t SHP&¥EU e was raised to 60C and di et hyl sul BRAIGBAS eq. ) was

- .added dropwi se. After two hours the reaction m xture was cool ed down to 0C
and HCI 1 N was added to quench the reaction. The reaction m xture was
extracted with ethyl acetate and the organi c phase 25 washed wi th HC11N,
saturated agqueous NaHCO3 and brine, dried on Na2SO4, filtered and
concentrated in vacuo. The desired pppduct was isolated by flash

chromat ography -121 18 April 2006 03/.035077 PCT/ GB02/ 04753 '.. on
~silica gel (eluent ethyl acetate~ ether = 30:70) as a 1:1 mxture
of rotamers by NVR 1H NMR (DWVSO-d 490 MHz, 300 K) 8 8.08 (t, J= 6.8,
213), 7.82-7.75 (m 1H), % 6 : OMe 7.38-7.22 (m 411), 7.08-7.02
(m 111), 5.18-5.12 (m 1119 5.43 (d, J=13.1 Hz, 0.511), 5.07 (d, J=
13.1 Hz, 0.511), 5.06 (d, J=12-4NHz, 0.501), 4.84 (d, J= 12.4 Hz, 0.5H),
4.08-4.17 (m 111), 3.73 (s, 311) CBg 75-3.55 (m 211), 3.65 (s, 1.5H),

344 (50 B ootk (331 1 4088 o RnliRaL habbiopidiRin YO (M 111),
Benzyl - ( Bshy@Rycygyr{ndiding-ddaftionylate hdi ssoimedl amdlny djoxamd way kdded tohwy dr oxy- | -

Ry CiiRnston ot T h RN (¥ ik e doxdnd ThD LA bk | - carboxylate

5  stirred at 38 °C for 45 minutes and then cooled down to room temperature. Dimethyl

sulfate (1.3 eq.) was added and the mixture was heated to 58 °C and stirred at this
temperature for 3 hours. The reaction mixfure 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 NapSOqand 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 MEz, 300 X) & 8.08 (d, J=7.5 Bz, 2H), 7.79 (¢, J= 7.3 Hz,
1H), 7.63 (, J1=7.5 Hz, 2H), 7.37-7.11 (s, 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, }=12.5 Hz, 0.54H), 4.92 (d, J=12.8
o - 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
G
MS: m/z 510 (M+H)".

20 Step10: Methyl-2-[(2S,4S)-1-acetyl-4-fluoropyrrolidin-2-yl]-5-(benzoyloxy)-6-
hydroxypyrimidine-4-carboxylate. : '
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On" NCN O tbz 15 To

- nmet hyl - 5- (benzoyl oxy) - 2-{(2S, 4R) - 1- [ ( benzyl ox-y) car bonyl ] - 4gmgirhaogy@yrrol i di
n 2-yl}-1-met hyI 6- 0x0- 1, 6- di hydr opyri m di ne- 4- car boxyl at e, di ssol ved in

met han‘gow03 benzyl am ne (3 eq.) was added. The reaction mxture was

stirredOSPOPE| ix  over ni ght. Methanol was renmoved itf N8 ahd the residue

‘triturated wWith ethyl ether to give the title product as a 4:6 nixture of

rotaners by NVMR 20 1H NVR (DVBO-d6 + TFA, 400 MHz, 300 K) 8 14.0 (bs,

111), 8.92 (t, J = 6.4 Hz, 0.411), 8.73 (t, J = 5.9 Hz, 0.611), 7.35-7.25

(m 411), 7.20-7.05 (m 4H), 6.93 (d, J= 7.5 Hz, 111), 5.09-4.95 (m 111),

5.09 (d, J= 12.3 Hz, 0.611), 4.75 (d,pJ= 12.3 Hz, 0.611), 5.05 (d, J= 13

Hz, 0.411), 4.98 (d, J= 13 Hz, 0.411)|} 4.52-4.43 (m 211), 4.12- 4.06 (bm

0.411), 4.06-4.02 (bm 0.611), ‘td,~-Q3B% 11.5 and 4.5Hz, 0.411), 3.84

(dd, ‘25 J 12 and 2.7Hz, 0.611), -3| 5 (n&ﬁ 111), 3.59 (s, 1.211), 3.41

(s, 1.811), 3.25 (s, 311) 2. Ely under DMSO) (m 1H),

2.30-2.15 (m IH. M mz 18 April 2006 WD 03/035077

PCT/ GB02/ 04753 Step 8: N_ e

N-(4-11 uorobenzyl) 5- hydr oxy- 2- [(2’3!34R) 4- et hoxypyrrolidin-2-yl]-

L et gxe/ |~ B S-szf%d_i,% ﬂzq%w1dfmzﬁog§éa?wﬁ§m4%or&yhloﬁwn5 ypNNO1 H 5

[(4 f1 uor 1p-paenl hﬁf%ﬂﬂ@n%%wpume,ldmdwwmﬁxybmate was

6 di hy " te was dissol ved
nmet h% w‘%‘%’%a%@m% é‘r]xﬁ’%ﬁ;&ﬂ% v@ﬁ Q%m?%nggg Sgub%“%&r'g de\;\}és stirred
' under H Hﬂatmbsphsqahercmnaﬂampmma @h@&hﬁimmﬁxtuﬁa‘\vﬂrsn&edhmbsmt he reaction
 Conpound. Faprig ToEREBME et topeRipion S6b S0y SIS i T) ' 10716
(bs, 1W l&lek@mpéﬁndafsa?@ﬁﬂﬂlreoﬂﬁ&merﬁb}gﬁl\ﬁ{bs 111), 7.36 (dd, J = 8.5 and

5.7 Hz, 7 t, 20" 5 01 (bs, 1H). 4.50-4.60 (m 21-1),
4.19 (bs, PﬂﬂMR 5 %A@O(W{ZJLW) K5 897 (s, 2BHf7,78 (m, 11D, 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+H)".

Step 11: 2—[(23,48)—I-acetyl#—ﬂuoropynblidin-Z-yI]—N—(4-ﬂuor0benzy1)~5-

_-15 i hydroxy-1-methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide.

- Methyl-2-[(2S ,48)-1-acetyl-4-fluoropyrrolidin-2-y1}-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 stiﬁed at65°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 asolid that was recrystallized

| from ethanol and washed again with ethyl ether to give the title compound asa7.3:27
mixture of rotamers by NMR. | | |

'H NMR (DMSO-ds, 500 MHz, 300 K) § 12.01 (bs, 1H), 8.52 (t, 1 = 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, Sy p=54.3

25 Hz, 0.7H), 5.29 (dt, Jg.=54.2 Hz, J=4.4 Hz, 0.3 H), 538 @ J=8.9 Hz, 6.3H), 5.18
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15 3.45-3.35 (m 113), 3.32 (s, 3H), 2.74 (dd, J= 13.9 and 7.5 Hz, 111),
2.17-2.10 (m 1H. Ms mz 377 (MtH)+ Step 9: 2-{ 18 April 2006

(2S, 4R) - 1-[ (di net hyl am no) (oxo) acetyl ] - 4- met hoxypyrrolidin-2- yl

}-N-(4-fl uorobenzyl)-5-hydroxy-1-nethyl -6-o0x0-1,6 20

di hydr8BYPPHPdi ne- 4- car boxani de To _ _ PCT/GB02/04753

N- (4-fl uorobenzyl)-5- hydroxy-2-[(2S, 4R) - 4- net hoxypyrrolidin-2-yl]-1-nethyl-
6- oxo-1, 6-di hydropyri m di ne-4-carboxani de, triethylamne (1 eq.) was
added. The reaction m xture was cool ed down to OC and net hyl :

chl orooxoacetate (3 eq.) was 25 added. After 1 hour the reaction m xture
was concepqr at i X f et 1 i 30 eq.) was
added Themrd’egi:gt??j31?1({1 ﬁlﬁg?%zﬁpgm\jvazgﬁ%ﬁgéﬁ rgg?gdiw %ﬂ%h{%’ﬁze%g?r% “cafrpound was
i sol at ed By0 HPOGHN)R. 75284 (,ddD)( 21-223 (mSHNR00 s, T1H), 1.811(23.9E8). Apri| 2006
WO 03/ 035 S? Pq#é.,(@g 4753 5um 19x50mm eluting with water and
~acetonitri emé% a g 0.1%trifluoroacetic acid) as a 2:8 m xture of
rotamers by NMR 'H NWVR (DVSO- d5, 400 MHz, 340 K) S 11.9 (bs, 111), 8.99
(bs, -0.8H), 8.85 (bs, 0.211), 7.40-7.30 (m 211), 7.14 (t, J= 8.8 Hz,
211), %.21 (t, J= 7.5 Hz, 111), BKAMPLRd7 f= 5 14.9 and 6.7 Hz, 111), 4.45
(dd, J= 14.9 and 6.4 Hz, 111), 4.10 (bs, 111), 3.91 (dd, J= 11.6 and 4.6
Hz, 0.211), 3.79 (dd, J= 11.2 and 4.4 Hz, 0.811},,. 3.60-3.50 (m 111), 3.58
(s, . 2.-411%—,{(3@:44?%1(&@m@hﬁm@)@@@@%ﬁwﬁmmﬁ@.lelm-?@é}—Nz(4411), 2.87 (s,
2.411), 2fifckotenzylR5-hidibxy-1-2ncBfyl-6oxoQ,PBdifkydropaidddif&-4-crbbdablide 2. 70- 2. 50 (m
111), 2.30-2.20 (m 0.811), 2.20-@.10 (m .211). 10 Ms: mz 476 (MtH) +

EXAMPLE 18 NI -[1-(4={ [(4-fluoro nzyéham’ noj car bgnyl |
}- 5- hydr oxy- | - met hyl - 6- oxo- 1, &=\
~di hydropyri m din-2-yl )\1- met hyl thﬂ ]- , N2 Bt hyl et hanedi am de (11). 15
- 0OHF NONNN N Steep ¥~2° { <Ime Rpropanenitrile (CN

N.
0] Il\l/
10  Stepl: (4R)-1QI(Benzyloxy)carbonyl]-4~methoxy~‘L-proline
~9, MOH
o
Chz

Synthesized following the procédure reported on Journal of Medicinal Chernistry
1988, 31, 875-885. |
15

- Step 2: Benzyl-(25,4R)-2-cyano-4-methoxypyrrolidine-1-carboxylate
G-CN
N
Cbz

To compound (4R)-1-[(Benzyloxy)carbonyl]-4-methoxy-L-proline dissolved in
20  dioxane, Boc anhydride (1.3 eq), NH;HCOs (1.26 eq.) and pyrid_:ine were added. The

mixture was stirred overnight at room temperature. Dioxane was removed in vacuo
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/ "NH2 2 20 Organic Synthesis Coll. Vol.Il pg 29 Acetone cyanohydrin was
. diluted with MeOH (approx. 3 mmol/nL). The solution was ¢Qald 2604
saturated with anmoni a gas, and the reaction m xture was allowed to stand
for one day. The excess of ammoni a and nethyl al cohol were evaporated by
rot ar yEPABEPHt i on. Residue consisted in the title BEOGRIHIIEE step 2:
Benzyl. 1-cyano-| -net hyl et hyl carbamate -124 - -------- S 18 April

. 2006 WD 03/035077 PCT/@02/04753 H \' I ONN O To a suspension of

2-amnino- 2- met hyl propanenitrile in water an equi nol ar anount of Na2CO3 and
a slight excess (1.1 eq) of benzylchloroformate were added, with an 5

external ookl ik, RRACH 8In Wit HERYAS: SLhEd il HCD 1R! alpRBY L eDET LU e

extracted 1 n gani ¢’ phase was Wwas HCO8ss, dried
(Na2SO4) ; aduebuseiai{O-zand buon deed ot &d;S(Rr Biduet anvdasnebtraedhiadiaam @ wWhi t e

1 ep e R hniile et Broflod R iRt in kb Fha 1 37085 P07 5
120. 64, 66irthylnidd2.1 ¢§0 wib afided. TR hifintd wid cbokd Jowdtel® GandBenzyl

2-am ?39-2- hydr oxyi mi nQ).- 1, 1-di net hyl et hyl carbamate, H NOH\ J Qu N I
D O3 15 AN Gk SO eAtRS. AHETRHE RGIPSOREEE {0 an oqui ol ar

stirred s@liionQs dhite@HdBRahs WY HEPINAB i Aed RuBARNHICBI8nThNELIr € Was
stirred for 15 mn and the precipitated potassiumchloride was renoved by
filtrati oftiedmver KOy dilteredand exaperdted dn vagno-diaicompamdayes putifiestbyt he nitrile
and the Sﬁilsﬂtchﬁﬂnaﬁ)%fa'bﬁf& aﬂ@aréél QMGneéthﬁ gce%te:tpgﬁ&eum ether = 20%:80%)

as a 4:6 mixture of rotamers by NMR.

10 'HNMR (DMSO-d, 400 MHz, 300 K) 8 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, 0.4H), 4.75 (t, J= 7 Hz, 0.4H), 4.64 (t, J= 7.8 Hz,.
0.6H), 4.02 (bs, 1H), 3.6-3.45 (m, 2H), 3.21 (s, 3H), 2.45-2.40 (partially under

DMSO) (m, 1H}, 2.40-2.25 (m, 1H)}.

15 Step3: Benzyl-(25,4R)-2-[amino(hydroxyimino)methyl]-4methoxypyrrolidine
-1-carboxylate
—Q
| @Y“‘OH
.Cbz NH2

- To benzyl-(25,4R)-2-cyano-4-methoxypyrrolidine-1-carboxylate, dissolved in ethanol
20 (04M), hydrdxylaminé 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 rééidue dissolved in ethyl
acetate washed with brine, dried over Na;SOy, filtered and concentrated to give title
o .compound. '7
25 'H NMR (DMSO-ds, 400 MHz, 300 K) & 9.05 (bs, 1H), 7.45-7.25 (m, SH), 54 (bs,
| 2H}, 5.10 {d, J= 13 Hz, 1H), 5.03 (d, J=13 Hz, 1H), 4.26 (f, J=74 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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20 cooled to roomtenperature and concentrated. The resulti ng residue was

.~ “triturated with water and the white solid, after drying ug il gagaum

consi sts rrainlyinthetitle product. 'H- NVR (DVSO S 9.12 (bs, 1'H) 7.48

(bs 8 (bs, 1 , 5.33 (bs, 2 H, 4.98 S, s, 6 H;
N&S‘f@"nﬂs"%w 25 - 125 18 April 2006 WO 03/ 03507"?”‘"15@??@%6‘2/ 04753 Step

4 _I\/bt hyl 2-(1-{ [(benzyl oxy)carbonyl]am no }-1-nethylethyl)-5, 6-

. di hydroxypyri m di ne-4-carboxylate. OH N\ OH 0-1'~o0YNg NO O O Benzyl

~ 2-am no-2- (hydroxyi m no) -1, 1- di et hyl et hyl car banat e was suspended in 5

~chloroformand treated with 1.2 eq of dinethyl acetyl enedi carboxyl ate and

reaction swpa: ref | uxgdm gygrmhlgﬂlg {(ﬂél@ﬁ&%é%}l@ﬂ/}@ﬂ&b&ﬂ?ﬁm t enper at ur e,

- volatiles"were evapor at éd taken’i'ntg xyl ene and heat ed
at 145 C for 48 h. Wxﬁ@%’@’i‘jﬁ‘ﬁz yhngiyidenglamingloxyy - 2:ame4i8%n t enper at ur e
overnight to allow the precipitation of the product (5) as a |ight brown
~solid. This solid was collected by filorai@Osmand washed 10 with diethyl
ether. '"H NVR (DVSO) 8 12.54 (s, 21 (s,1 H), 7.44 (bs, 111), 7.30
~(bs, 5H, 4.95 (s, 2 H, 3.80 jﬁl 47 (s, 6 H; M5 (M+l) mz 362.
Step 5: Methyl 5-(benzoyl 0XyDin. {[(l‘{iémzciﬂ)gi\ﬂ@)car bonyl ] am no}-1- 15
“met hyl et hyl ) - 6- hydr oxypyr i'm di fr carboxylate. OH N OCOPh 0O0-~ ON&NY
@) OOToastirred solution of nmechyl 2-(1-{ '

b b 1- net hyl et hyl) - )
z[s( 663. %ﬁ%}%&@ﬁ% -ﬁ- O%@V*Hg;wﬁ@nﬁvlﬁwtaP?ﬁ@yrrqlidineg& of benzoic
- anhydri deca\fﬁfx?latezﬁss%ﬁ‘éﬁ% é}m&oﬁﬁmr&memylp‘{c&&raﬂ&@&b@éﬂa&@ﬁm dORgrature over

ni ght Pyri di ne was evapor at ed
- " added. The mixture was reﬂuxed for 1 hour and left stirring at 40° C overnight. The

chloroform was removed in vacuo and the crude product purified by flash
chromatography on silica gel (eluent ethyl acetate: petroleum ether = 40: 60). Two
- 10 . isomers were present in ratio 7:3. _
'H NMR (DMSO-ds, 400 MHz, 300 K) § 7.40-7.23 (m, 5H), 6.7-6.55 (2bs, 1.4 H),
6.35-6.2 (bs, 0.6H), 5.61 (s, 0.7H), 5.59 (s, 0.3H), 5.10 (4, J=13 Hz, 0.7H), 5.08 (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: l Methyl 5-(benzoyloxy)-2-{(25,4R)-1-{(benzyloxy)carbonyl]-4-
o methoxypyrrolidin-2-yl }-6-hydroxypyrimidine-4-carboxylate
20

Dimethyl-2-{ [(amino—{ (2S,4R)—1-[(benzylo)iy)carbonyl]—4—methoXypyrrolidin—2-

- yl}methylidene)amino]oxy}but-2-enedioate were dissolved in xylene and the solution
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and residue was taken in ethyl acetate and washed with 1 N HC and bri ne.
Organic |ayer was separated, dried (Na2SO4), filtered ands eapnt2dia ated by
rotary evaporation and residue was purified by flash colum chromat ography
(Si 02, um ether/ethyl acetate 60/40 v/v as el | I ection and
evapor‘gpi%gé)/é\ég&?:3 appropriate 25 fractions afforded t?'f::ﬂ@%%]%‘i&%gt. -126 18
April 2006 WO 03/035077 PCT/ GB02/04753 "H- NVR (CDCI3) S 12.2 (bs, 1 H, .
8.15 (d, J =7.4 H, 2 H, 7.65(t, J =7.4H, 1 H, 7.50(t, J=7.5 Hz,
2 H, 7.32 (bs, 5H, 554 (bs, 1 H, 505 (s, 21-1),3.82 (s, 3 H, 1.67
(s, 6 H; M5 (Mrl) nilz 466. 5 Sten 6: Methyl _

5- (benzoykierrer)at 250°L-fbi { BanZ MdaxybeatRpa il VeR@ht. Jylene was

met hyl et hyl ) - 1- met hyl - 6- ox0- 1, 6- di hydr opyri m di ne-_é{-car boxylate 0 OCOPh H
OQuN ~N | Esuceriraged iryacyostq the gppde epmppoupd dgsolvednpytiding ggnzoif di oxane, net hyl
5- (benzoy : O 1,0Q; o

}-1- et hy%@ﬁ%?fagle@ﬁaggg%éﬁ%ﬁ%}%gﬁ4cartdtgg%?g%ed a%Lr(())m\]/?/as added and the

m Xt ur e wespstaiure everaight3BheGoiution #/8s ganpentrafer dr vasvohidie dodm to  room

t enperat uy;: i | sul f 1. added and ion m xture was
neat ot at o5 BTy e Rlaf by B9 O R AR ER PR NOBRE Rl et ur .

di oxane -_h@:mpdnie?icﬁm)aﬂm,mfed:aﬁd Mﬁorﬁledi/irf irzﬁdo.’ﬂ?nef:hﬁsbmdﬁgtb fwllmt ogr aphyEj
eluting with. v/v petraql eum et her/ et acet at e. ction an
evapor at 1 BirtisR B SR o Gt G PR B eIt i PR P SRt - H NVR
(CDC 3) 81@9@%&@10“5&1%Y:-l%ﬂkiﬁreo%rdtﬁmer?bﬁﬁlvﬂi., J =7.3H, 1H, 7.51(t, J
= s, 1 5.03 (s, 2 H, 3.80 (s, 3

- =7.6. Hzr 2 , .33 (bs, 5 H, 563 ( H) , '
"H), 3.63 (H)EME% (pYISO-ds, 490 W&z, B0HK) & MBS (VHLED, §99 (t4801.0 P, BDep88: Benzyl
1- (4- {4 ( uorgbenzyl)an n r,Ac - 5- L%V - e
o oxold o7 Kt T ST Tt G BT Gt PP X LS 06 £
. 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-{(25,4R)-1-[(benzyloxy)carbonyl]-4-
15 methoxypyrrolidin-2-yl}-1-methyl-6-0xo-1,6-dihydropyrimidine-4-
carboxylate
O

~ N I OBz

\ X 0.

Ol . N \

‘ N_ O
' Chz

'To m_ethyll 5-(benzdy10xy)—2—{(ZS,4R)-1-{(benzyloxy)carbbnyl]—4—meﬂ10xypyrrolidin- |
20  2-yl}-6-hydroxypyrimidine-4-carboxylate, dissolved in dioxane, Lil (1.4 eq.) was
added and the reaction mixture stirred at 38° C for 40 minutes. Thc temperature was
. raised to 60°C and dimethyl sulphafe (1.3 eq.) was added dropwise. After two hours
" the reaction mixture was cooled down to 0°C and HC} 1 N was added to queﬁch the
reaction. The reaction mixture was extracted with ethyl acetate and the organic phase
25  washed with HCI 1N, saturated aqueous NaHCOs; and brine, dried on Na;SOq, filtered
| and concentrated in vacuo. The desired product was isolated by flash chromatography
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ON~N N\ OO 25 To a nethanohc solution of nethyl 5-(benzoyl dxy)-2-(1
- { [(benzyl oxy) carbonyl ] am no} - 1- net hyl et hyl) - 1- net hyl - 6- 0x®Abri620066127 18
April 2006 WD 03/035077 PCT/ GB02/ 04753

di hydr, i ne-4-car boxyl ate, p-fluoro benzyl am n was added and
m xt ur\ﬁ@“%@ﬁefl uxed over night. After evaporati ong(o‘f/%#gz?(?ﬂ resi due
was:taken in Et OAc, washed with 1IN HO and brine, dried (Na2804), filtered
..and evaporated to obtain the title product. 5 'H NWR (CDC13) 8 11.9 (bs, 1
H, 7.79 (bt, 1 H, 7.35-7.29 (m 7 H), 7.07 (t, J= 8.6 Hz, 2 H, 5. 27
(bs, 1 H, 5.02 (bs, 2 H, 4.58 (d, J =6.2 Hz, 2 H), 367(s 3 H, 1.70
(s, 6 H onl\ﬁlc(a%ﬁlj(lluéntfeﬁlyﬂ@%tatesb&%le%m ether = 30:70) as a 1:1 mixture o

2-(1-amno-|-neth eth ) - N-( 4f|uorobenzy|) - hydr oxy- I-rrethyl 6- 10

0X0- 1, 6- dPRINGEsAY d| ne- 4- car boxan de. ~NOHF HH2N\NI N O A
geghg;g'rgﬁ RRAE 80, Rz, dod ) {5 bl é' uqy L0y k) 275 18l 585 Pony!

1- et hyl -%660X6t im0 N8y Ry 4y i70827.04 (m, 1IDES. 15 22 MJ 1y, bapRde was

catal gt d-igshRPamncaDa & 1 LAE ERNR S0 HoFol e CHOAEA @or te, and the
filtrate masnpansenuioBLed (ngrl?ﬁuﬁtm‘G@%H)O?’?SiBﬁg‘imaﬁH?@ ds/{sL WS, on Wi th

et hyl et her 12 zrép H) (bt, J=6.6 Hz, H), 8.60
(bs, 2 H3 447(3,4135PD2@2%65‘613 2@?45 aﬂmllyeursievlpmo)z(m)lﬂ),‘z 3L 15 (m,J 8.8 Hz,
2 H, 4.54p(d, J= 6.6 Hz, 3.56 (s, 3 H, 1.73 (s, 6 H); M (M)

ra/z 335. Step 10: Met hyI

{[ 1- (4- { N3-1hfz 562 OFeHY'y| ) ani no] car bonyl } - 5- hydr oxy- 1| -
met hyl.- 6- oxo- 1, 6-di hydropyri m di n-2-yl)-1- 25

met hyl"et hyl ] am no} (oxo) acetate. -128 18 April 2006

Step 7: Benzyl-(28,4R)-2-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidin-2-yl)-4-methoxypyrrolidine-1-
carboxylate

. ~ OH F
\ ! ' H\/@
x N
OI T O/l\ N
Cbz

15 To methy1~5—(benzoyloxy) 2-{(254R)-1- [(benzyloxy)carbouyl]—4—meﬂ10xypylrohdm—
' 2-yl}-1-methyl-6-oxo-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-dg + TFA, 400 MEz,; 300 K) § 14.0 (bs, 1H), 8.92 (t, J =64 Hz,
 .04H), 8.73 (t, T = 5.9 Hz, 0.6H), 7.35-7.25 (m, 48D, 7.20-7.05 (m, 4H), 6.93 (d, J=
7.5 Hz, 1H), 509-4.95 (m, 1H), 5.09 (d, J= 12.3 Hz, 0.6H), 4.75 (d, I= 12.3 Hz,
© 0.6H), 5.05 (d, J= 13 Hz, 0.4H), 4.98 (d, J= 13 Hy, 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, T=11.5 and 4.5Hz, 0.4H), 3. 84(dd,
25 J= 12 and 2.7Hz, 06H) 3.65-3.55 (m, 1H), 359 (s, 1.2H), 3.41 (s, 1.8HD, 3.25 (s,
3H), 2. 45-2.40 (partially under DMSO) (m, IH) 2.30-2.15 (m, IH)
MS iz 511 (l\/[+H)+
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WD 03/ 035077 PCT/ GB02/04753 O ONOHF HON-~NI NO To a stirred

m xture of 2-(1-am no-I|-nethylethyl)-N(4-fluorobenzyl)-51Bygii@zy0d -

met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4-carboxam de (4) and triethyl amne (3
eq) in_ chloroform methyl chlorooxoacetate (1.5 eq) was added with an

ext er nN¥P %8B T'ng. 5 Finished the addition, the ice BATFRREYP%enoved and the
m xture was stirred at room tenperature for 3h. Reaction m xture was then
partiti oned between chloroformand IN HC . Oganic |ayer was separat ed,
washed with brine, dried (Na2SO4), filtered and concentrated to obtain
title product. "HHNWR (DVMBO) S 12.2 (bs, 1 H), 9.47 (s, | H, 9.04 (t, J =
6.3 Hz, 1 H, 7.38 (dd, 10 J=8.4 Hz, J =5.7 Hz, 2 H), 7.16 (t, J = 8.8
Hz, 211), 4.50 (d, J = 6.3 Hz, 2 H, 3.78 (s, 3 H, 3.45 (s, 3 H, 1. 67

(s, 6 H); A Mr1) ik Il droxy-2- .
N[ 1- ( 4-%&@1‘- £l ors E&éﬁ%ﬁ’?“’éﬁlﬁg]‘% O R3S AR oyl 2 .
ox0- 1, 6- di hydr opy  ATPRIRYFSZ0Ar b 6-dihgrtoRy g rcaRerpide 5

di met hyl et hanedi am de (11). Methyl { [1-(4-{

[ (4-fl uorobenzyl)am no] car bonyl }-®- hydr oxy- 1 - net hyl - 6- oxo- 1, 6-

di hydropyri m di n-2-yl) - 1- net hyl etihyl ] g no}(oxo)af}etate was refluxed in an

excess of 2 Msolution of di y i nAZHEAfor 2 h. Reaction mixture
was cooled to 20 roo tenperatl{e, orand resi due was purified by
n’%m_ ‘ Ng 1% of -trifluoroacetic acid as

RP HPLC (C18, water/ac v
el uantg. Col | ection an hilizatilon of appropriate fractions afforded
the tixle product. 1H NWR 50 6 12719 (s, 1 H, 9.32 (s, 113), 9.06 (t,
"J= 6.4 Hz, 111), 7.40 (dd, '

J=8. 5Hz, Jg&, T4 37 ny1-8-0%6 25 (s, 3
H), 2.93 %@Zﬁg@ {bak&%@g%@i ?uérggﬁ)&wﬁ&g%]c%&%p 5H) y&f)é‘]),j}cd:-ll\uvR (DVMBO) 6 1%3. 23,

163. 76, 1bGdibgdropgimisip-3-g)-4yvethappyrelgine-hegborglateres digolvaddn 49, 134. 77,
35 45, souglmod gbd PEC 108 uulAdiaghel ik mpfu b dimind g 01, B1, 35, 46
2006 10AD 9BLHBES ATroPOTERIANR4 A58 EhoMPhErcagiBtraipture was filtered and :
- (4- 11 uof gReneyl) 5l ikioks B Rk ekt 11 -1 -{L(5-methy! -
© g NMR (DMSO-dg+TFA, 400 MHz, 300 K) § 12.58 (bs, 1E), 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, 281), 7,19 (t, = 8.8 Hz,
20, 5.01 (bs, LH), 4.50-4.60 (m, 2H), 4.19 (bs, [H), 3.55-3.45 (w, 1H), 3.47 (s, 3H),
15 345335 (m, 1H), 3.32 (s, 3H), 2.74 (dd, J= 13.9 and 7.5 Hz, 1H), 2.17-2.10 (m, 1H).
MS: mfz 377 (M+H)* '

Step 9: | 2—{(2S,.4R)~'1—[(dimethyla:rﬁjno)(oxo)acetyl]-4~methoxypyrrolidin—2—-
yI}—Nf(4~ﬂuor0bcnzyi)-S-hydroxy—1—methy1-6—ox.o-1,6— _

20 * dihydropyrimidine-4-carboxamide

 To N—(4-ﬂuorobenzyl)~5~hyd:oxy—2—[(2S,4R)—4—methoxypyrrolid_in¥2—yl]-1—methyl-ﬁu -
oxo-1,6-dihydropyrimidine-4-carboxamide, triethylamine (1 eq.) was added. The
reaction mixture was cooled down to 0°C and methyl chlorobxoacetate (3 eq.) was
25 added. After 1 hour the reaction mixture was concentrated and a big excess of |
dimethylaminé 2M in THF (30 eq.) was added The reaction mixture was concentrated
- and the desired compound was isolated by HPLC purification (Waters, Symmetry Cig,
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1, 3, 4- oxadi azol - 2-yl ) carbonyl ] am no }ethyl)-6-0x0-1,6 5
-di hydropyri m di ne-4-carboxamide O ////N.NOHF ~ON ~N (8MpriD20@ sol uti on
of 5-nethyl-1, 3, 4- oxadi azol e- 2-carboxylic acid was treated with 1.9

equi va.l;‘% oxal yl chloride and a few drops of a
NN- di et hbt‘%%%ica)%rnam de. 10 After 1 h, m xture was con%@%’?@ﬁ?s resi due was

trlturated w th n-hexane and dlrectly added to an equi nol ar sol uti on of
~2-(1-am no-I-nethylethyl)-N(4-fluorobenzyl)-5-

hydr oxy- | - met hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de (descri bed in
step 9, exanple 18) in acetonltrlle Triethyl amne (3 eq) was added to

the m Xt usgn aBRS0RE elukig Q«ﬁﬂh%té%&d scetohfi§l cOMBIH@N% BiflubRadEHE enper at ur e.
Title product was i sol a prep 15 RP HPLC ( C18, acetonltrl | e/ wat er

" contai ni n@:@aw@&rmxxmrwir@iéa@wéw gid as eluant). 'H NWR (DMSO) S 12.2

2% s DELRREE (ofrsoras boo R20 6 1078118 ety S0l OB 480 o o
;Do’ El 74 §.8H),6.46)7.300m¢ 28R A (t J=@reililz, APRCI2 BA, By7 WHE 1), A8 (¥HE) | nk 445.
o5 [(G%@%@%m}me&&%mw%aﬁzf Iy 0 PR G ) - (4

{1 uor obengyb hadse 5ysht @i |3 e f-0ita-de Bch biInaowseielinp sgoar boxani de
25 -130 18 April 200 03/ 035077 PCT/ GB0?2/ 04753 O F N XON

Steal : 1-®Behs): 32L8r{ét0rf§h{)= B 29\ 03B AT Gl 2ATRE G- BalBbLy L. O O-
' 2.64 (s, 0.6H), 2.57 (s, 0.6H), 2.70-2.50 (m, 111}, 2.30-2.20 (m, 0.8H), 2.20-2.10 (m,
- 0.2H).
10 MS: m/z 476 (M+H)*
| EXAMPLE 18
 NL[1-(4-] [(4-fluorobenzyl}amino]carbonyl }-5-hydroxy- 1-niethy1~6-oxo- 1,6-

dihydropyrimidin-2-yl)-1-methylethyl] -N* N*-dimethylethanediamide (11).
1 5 . .

~. H F
: N N
A A
L0 0
- Step' I: 2-Amino-2-methylpropanenitrile

CN
IR _ ><NH2 ‘
20 Organic Synthesis Coll. Vol.H pg 29 :
Acetone cyanchydrin was diluted with MeOH (approx. 3 mmol/mL). The solution
‘was cooled and saturated with anmmonia gas, and the reaction mixture was allowed to
' siand for one day. The excess of ammonia and methyl alcohol were evaporated by
rotary evaporation. Residu;e consisted in the title product.
25 | |
| §_tggg Benzyl 1-cj/ano—l—mcthylethylcafbamat_g
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N Cbz O5 A solution of dinmethyl sulfoxide (2.1 eq) in dry dichioronethane
was added dropwise to a stirred solution of oxalyl chloriigepil20ds eq) in
dry dichloronethane (1.25 N) at - 78 C under N2 atnosphere. After 15 mn, a
qut| e commercially avail able 1- i}
benzyl 0% Sh -(2S,4R) - 4- hydr oxypyrrol i di ne-1, 2-di &’g[r{ﬁ?%/?ﬁf% in dry _
~di chi ororret hane was added slowy, and stirring was continued for 30 mn at
-78 C.- 10. After addition of triethylamne (5 eq), the m xture was
- gradually warnmed up to room tenperature. The m xture was quenched with
wat er and aqueous | ayer was separated and extracted w th dichl oronethane.
The extract was washed with _prine and dried over Na2SO4. Concentration of
t he solvent in vacuo gave @ due, varIch W{ﬁ purified by flash
cromat ogr aphy (et hyl acetat®s. _pef rdb 3:7) to give title 15
product as a yellow oil. 'H NVR (DV5 d6 FA, 400 MHz, 330 K) S 7.40-7.32
(m 5H), 5.20-5.09 (m 2H), 4.79 (d,0J7= 9.7 Hz, 1FD, 3.95 (d, J =17.9
Hz, 111), 3 78 (d J=17.9 M 1H) 3.64 (s, 311) 3.13 (dd J =18.7 and
10.6, IH Z 7 Hz, . 11-1 H+ 20 Step
2: 1-Benz ‘Paﬁ‘ls Wl"f%’é‘g)‘ﬂ% gy YPI’-"%H?P‘HBW%‘BPY fﬁ’é"‘!l_‘m?‘ﬂé{%‘?% Wlate -131
18 April RR©); a&‘l@a@ﬁ%ﬁ%ﬁ&ls?(lﬁ%é Sﬁ%ﬁﬁé}ﬂ&afoﬁnatw&e@ddemhﬁ anA sol ution of

1- benzyl - 2- net hyl oxopyrrolldlne 2-di carboxylate in

di chi on%‘tt%’aﬂéoﬂﬂ@ %?%wrymasaa%waﬁw 961 HEITH BN, Rkl s ul f ur
fluoride E@Acddnﬁme%é%deﬁ?;{}ﬁ&ewé%rv%ﬁ&' ﬂ’ 37s§ c%edm@sés dtdrQD M Xture was

-warned to roomb5 te re and m xe wat er eorganlc | ayer
was separmld@dncmﬁhéd’rwu@waswhtaawﬂaﬁawbdemhér Na2S™4 and evaporated to give

T SRR P s A UG 99 A, £R0, © 1015
3H), 3. 15°@.0 R (0Dl $)i53.33, 5@8? 19 81 PBrtd3aldNss, vser, 6EX6@s.10m 1H) . ,
10 26.67; MS (M+1) m/z 219. '

- Step 3: Benzyl _2~a:rﬁno—2—(hydr0xyinﬂno)—1,l—dimethylethylcarbamate.
H- N/OH
L 0o__N_J
g NH;
0

Hydroxylamine hydrochloride i 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 stlr:ed 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 (DMSO0) § 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 (5, 6 H); MS (M#1) m/z 252. |

25
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10 19F NWR H 19F dec (DvsO-d,, 400 MHz, 330 K) S - 98.13 (d, J = 223.7 Hz)
+. -98.72 (d, J = 223.6 Hz) (rotaner a), -101.38 (d, J =199ApriH2006+ - 102. 00
(d, J = 191.3 Hz) (rotamer b) (2F). M5 niz 300 (M+ H)+ 15 Step 3:

1- [(B 1% ﬁ)ﬁ% arbonyl ]-4,4-difluoro-L-proline F H bz A sol ution of
1- benzy ¥% hyl (2S)-4, 4- di fl uoropyrrolidine-1,2- HFE’QP%%y?ate in :
nmet hanol was refl uxed vmth 2N NaCOH (2 eq) for 2 hours Met hanol was renoved
and pH adjusted to 1 with 3 N HC obtaining a suspension which was
extracted several 20 tines with ethyl acetate. Conbined organics were dried
over Na2S04 and evaporated to give title product as a dark brown oil. "H

E\II\/R (DIVB%OMO Mty F6§%P'6gbe%zﬁ%0ﬁ@arﬁ$}g :Eémlﬂ%wl*m&hﬁéhg)§$ (m 511), 5.11

(m 1H), 2.56-2.41
(parti aI ly under @WE@PKWH’EWB‘S 4‘2@ fylat 284 (MH)'. Step 4:
~Benzyl - (2S) - 2- annnocar bonyl - 4, 4-di fl uoro r ohdi ne- | - car boxyl ate -132 18
April 2006 WD 03/03507Z-PCT/ GB02/ 04753 FOH2 N Cbz OTo a stirred -
solution of 1-[(benzyl gar bonyl |4

4,4\’d\f uoro-L-proline, pyridine (0.6

eqg.) and di-t-butyl die ) ate (18 e i di gyane, ammoni um bi car bonate
(1.26 eq) was added and T he™fi xijur e Wwas Ntir ed at room tenperature for20

hours. Di oxane was 5 concentrateg ahd he regpdue di ssol ved in ethyl

acetate gnd yashad éﬁﬂ:ﬁ@moj&huﬁﬁ&ﬂﬁ@&lﬁaﬂ%@@wgs Maag8a mnd brine, dried

over Na2804 filtered and evaporated in Vvacuo to obtain a yellow oil. Two

sets &f whipnefpen andiecated mﬁ@rln%ﬁfsof(dﬂa@mﬂaq@t}ignewéaré%ﬂ%% @iskreaction

was refluxed overnight. After cooling at room temperature, volatiles were evaporated

and the residue was taken into xylene and heated at 145 °C for 43 h. The reaction

mixture was stirred at room temperature overnight to allow the precipitation of the

product (5) as a light brown solid. This solid was collected by filtration and washed
10 with diethyl ether.

T-NMR (DMSO) & 12.54 (s, 1 H), 10.21 (s, 1 H), 7.44 (bs, 1 H), 7.30 (bs, 5 H), 4.95

(5,2 H),3.80 (5, 3H),1.47 (s, 6 H); MS (M-+1) m/z 362.

‘ Step S: Methyl 5-(benzoyloxy)-2-(1-{[(benzyloxy)carbonyl}amino}-1-
15 ' methylethyl)-6-hydroxypyrimidine-4-carboxylate.
OCOPh

H
OTN
. 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 HCl and brine. Organic
layer was separated, dried (N2,80,), filtered and concentrated by rotary evaporation
and residue was purified by flash column chromatography (Si02, pstroleutn
ether/ethyl acetate 60/40' v/v as eluant). Collection and evaporation of appropriate
25 fractions afforded title product. '
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"H NVR (DVMSO d6, 400 MHz, 300 K) S 7.56 (d, J = 15.4 Hz, 1H), 7.39-7.34 (m
10 513), 7.17 (d, J = 19.3 Hz, 111), 5.10-5.08 (m 211), 484driddosJ = 9.3
and 4.7, 0.5 H), 4.34 (dd, J =9.2 and 4.6 Hz, 0.5 H), 3.92-3.73 (m 211),
2.90-2.72 (m 111), 2.43-2.30 (m 1H. Ms: nmlz 285 (MtH) +.. 15 Step 5:
Benzylwf}£§§3g57-7cyano-4, 4-di f1 uor opyrrolidine-1-car boXBH ¥ F _tN N Cbz
A solution of benzyl-(2S)-2-amr

ocar bonyl -4, 4-di fl.uoropyrrolidine-|-carboxylate and triethylamne (2.1
eq.) in dichloronmethane was cooled to OC and trifluoroacetic anhydride
(1.1 eq.) was added dropw se under nitrogen. Stirring was continued for 1

20 h | GWW i ' t t . t o d
"1 vacuo BRI g L S s SR ) T R R St g A R ot ne
and dri ed-®ved N\&2HoL I).5320b attDen 34 dve!l H-1® @idbdid s Hrown oil . rH

NVR ( DVE@-g4s, IME-2-+-BOR; K6.S 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 - (2S) - 2-[ am no( hydr oxyi m no) et hyl ] -4, 4-di fl uoropyrrolidine-
~ 1- car BoxBtegtte - 133MetiyAp(benz@0iG)-2\ID{ (B2 @60y)7arba@yll@BoR}34753 F F N OH
Cbz NH N.2 A sol ut] :
benzyl - (2S) - 2- cyaﬁ%li:@?lz??lgpf]] %%tpgp@?}%oo}’?gﬁg{o IiHérglrdﬁ)n(g}xﬁg/(I}ag'g‘J(;(,ylatehydr oxyl am ne
“hydrochloride (1.4 eq.) and triethylanmng (1.7 '19@) i n ethanol was

qgéé oncentrated and residues

O

refl uxed under nitroge 5 hours.
taken up _ H _
- | . _ O\H/NPK:L* ~

To a stirred solution of LiH (1.1 eq) in dioxane, methyl 5-(benzoyloxy)-2-(1-

{[(benzyloxy)carbonylJamino }-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 residué 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 (CDCl3) 8 8.19 (d, /= 7.3 Hz, 2 H), 7.65 (t,J="73Hz, 1 H),7.51 (t,J=7.6
Hz, 2 H), 7.33 (bs, S H), 5.63 (bs, 1 H), 5.03 (s, 2 H), 3.80 (s, 3 H), 3.63 (bs, 3.1),

1.72-(s, 6 H); MS (M+1) m/z 480.
.-20 Siep 8: Benzyl 1-(4-{ [(4-fluo_robenzyl)amino]carbonyl}~5-hydr0xy~1-methyl-

6-0x0-1,6-dihydropyrimidin-2-y1)-1-methylethylcarbamate.
: ~ H Ny F ‘
@\/ N ! . H\Q/
O._ N N -
| T 7&“
O

25. To a methanolic solution of methyl 5-(benzoyloxy)-2-(1-

{ [(benzyloxy)carbonyijamino }-1-methylethyl)-1-methyl-6-0x0-1,6-
R : -127 - '




5 in ethyl acetate and washed with water and brine. Conbi ned organi cs were
dried over Na2SO4 and evaporated to give title conmpound ag abfigess ' H NVR
(DVBO-d6, 300 MHz, 330 K) S 9.12 (bs, 111), 7.38-7.34 (m 5H), 5.36 (bs,
213), 5. 13gd J=14. 4Hz, 1H) +5. 09(d, J=14. 4Hz, 1H), 4. 56(dd, J=8. 6and4.9 Hz, 1H),
4. 07 IVOENPENT211) . 2.80-2. 71 (m 1H), 2.60-2.51 (parAGTAMHiFHer DVBO) (m
10 113). MS: miz 300 (MrH)+. Step 7: Dinethyl-2-{

[ (am no-{(295)-1-[(benzyl oxy)carbonyl]-4,4- difl uoropyr

ol i di n-2-yl) et hyfi dene) am no] oxy} but - 2- enedi oat e FNO NCOOM Cbz
NH2 15 COOVe A sol ution of

o ooy B AT MRS T L ko BT LanaRebsalpghne 1
rR ef | gx ed wfimﬂl.;bgelci@ucr nngtﬂleﬁkflter;?apgglsnn aiimemhrml,sgﬂlﬁiew takalslndiﬁﬁéeglt lrJ 2tn telol '
pgtS Ir orgumﬁéﬁhgcgwit%bﬁ%&?@ggg % an#ﬁ\%’%ﬂ@%l%%@y e&qp Ogltet%ﬁ%gﬁ‘%lgl fed product as
a 3:1 mxﬁﬂyﬁodn‘cttm i soners by "H NMR H NVR ( DMSO- d6, 300 M—Iz 330 K) 8

7.45 -7. 1 3 (bs, 1.5 0.511 562 , 0.75
5.60 (5, zglmgcgczmﬁew cbz(H; mﬂ@ac@ ddd. 335 79291(%&1)47%‘/ Z 57 (d?

:gag"t_ll) aIIy \@ﬁéﬂ@%ﬁgﬂ% 1(%?%39 9%@ @@Jﬁgﬁgﬁ _4,1%(3 703 74 (s,

(parti aI I& QHyMS (31 DMB@YY.m 111). MS: mz 442 (Mll)+. - 134 18 Apr| | 2006
WO 03/ 035077 PCT/ GB02104753 Step 8: Methyl - 2-{
- (28) 1-[ (benzyl oxy) carbonyl ] -4, 4-di fl uoropyrrolidin-2-yl }-

, 6- di hy dgigxypyr i Mot BEsids- £ a9yl (4-Bbidbda) BlhyBroty-1-methyl-6-
10 ox0-1,6-dihydropyrimidine-4-carboxamide.

~ H F
I T
HoN N
2 7&”

A methanolic solution of Benzyl:_ 1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-

15 1—methy1—6-oxo—1,6~dihydrdpyrimidin—2—yl)—l-methylethylcarbamate was stitred 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.
TH-NMR (DMSO) § 12.31 (bs, 11-1),968 (bt J=6.6Hz, 1H),8 60(bs 2H),743
20 (dd,J=8.4Hz, J=5.7Hz, 2H),7.20 (t, J = 8.8 Hz, 2 H), 4.54 (d, J = 6.6 Hz, 2 H),
3.56 (5. 3 H), 1.73 (s, 6 H); MS (M+1) m/z 335.

‘Step 10: Msthyl {[1—(4—{[(4~ﬂu0rbbenzyl)aminb]carbonyi}—5 -hydroxy-1-

methyl-6-oxo-1,6-dihydropyrimidin-2-yI)-1-
.25 , methylethyljJamino}(oxo)acetate.
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N

0O F '"Cbz A solution of dinethyl-2-{
[ (am no-{(2S)-1-[ (benzyl oxy) carbonyl]-4,4 5 18 Aprl 2006
di fI uor opyrrol i di n-2-yl }met hyl i dene) am no] oxy} but - 2- enedi oat e i n o- xyl ene

‘? %’/ 97for 6 hours. Then the reaction was coaql ed down a
concen d°dt rotavapor. Ethyl ether was added uR{T GBB?’%“&?Spltatlon of a
solid that was filtered, washed with other ethyl ether and dried to give
the title pyrimdine as a brovvn solid. Two sets of signals, two rotaners
(ratio 1:1) were present. 10 'H NWR (DVSO d6, 400 MHz, 300 K) 8 12.97 (s,
113), 10.38 (s, 111), 7.40-7.29 (m 311), 7.22-7.15 (m 111): 7.10-7.05
(m  1H), 5.12 (d, J = 12.6 Hz, O. 5@1) 5.10 (s, 111), 4.89 (d, J = 12.6
Hz,, 0.511), 4.86-4. 72 (m 111) 3.81 (s, 311),
2.90-2.85 (m 111), 264@25 ) (m 1H. MS: mz 410
(MrH) +. 15 Step 9: Meth :
5- (benzoyl oxy) - 2- {(ZS}O)L(\ﬁ»b , o
dlfluoropyrrolldl n-2-yl}-6 hy rexypyrini di ne-4-carboxylate OH NL OBz NN
O
Met hyI 2 ?qaz%wﬂ nflffﬂ@rﬁﬁr(&ﬁw@a%wﬁwefhw N fperabrogpyr iefiogy 4= 2- y1 }- 5, 6- 20
~di hydr OXMﬁétﬁj'IIB-Q{oD?G ﬁrh?{%ﬁﬁmﬁhﬁkﬂ dafbo%mw)la% &fetﬁwmn@q@teaﬁnw th benzoic
anhydri de §2 eq.) overnight at roomtenperature. The m xture was
 evapor at edlorefgramethyl Flﬁio@ﬂﬁﬁpe‘”—@t@é’é aee® ‘&%@dmthf%ﬂﬁh@ldm& and brine.
- Organi<s L tain an oil
whi ch S\C/vasﬁ%lg}feldﬁéeﬁﬁgﬁxetfl wﬁg ?n%%nl(l)%vr%gp yﬁgﬁnﬁﬁgﬁ%a% #9 glgnt et hyl 25
acet at e: rtanpﬁlhtam:rfoeilhﬁpacnoﬂnﬁt)tureMzbsﬂlemiﬁaMDmeld R26@6n chMErofor8y @850 7 7

PCT/ GB02 330 K 1- 1) 8. 10
(a5 o ANAED onbheldlck DM e i iRed by pie gida Qragsh. ke 211),
7.33-7. 17coﬁ¢mu5t&dbqob&ml&1e(lﬁod@w 4.99 (t, J = 7.3 Hz, 111) 4. 09 3 97 (m
211), 3.77 311& 3. 02- 2H) .
o 0)6122(bslH) 047 (5. 1 ), .04 (t, J = 6.3 Hz, 1 ), 738 (dd,
10 J=84Hz, J=57Hz, 2H),7.16 (t, ] = 8.8 Hz, 2 H), 4.50 (d, J = 6.3 Hz, 2 H), 3.78
 (s,3H), 345 (s, 3H), 1.67 (s, 6 H); MS (Me+1) mrz 421.

Stepll: NL[1-(4-{ [(4-flucrobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-
oxo-1,6-dihydropyrimidin-2-y)-1-methylethyl]-N* N |
15 . dimethylethanediamide (11).

- Methyl { [1'-(4-{ {(4-flnorobenzyljaminojcarbonyl }-5-hydroxy-1-methyl-6-0xo-1,6-
_dihydropyﬁmidir_l~2~yl)~ 1-methylethyl]amino}(oxo)acetate was refluxed in an excess
'A 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,
wateflacetoniuiie containing 0.1% of trifluoroacetic acid as eluant). Collection and
lyophllwailon of appropriate fractions afforded the title product.
7 H-NMR (DMSO0) 6 12.19 (s, IH) 932 (s, 1 H), 9.06 (t, J = 64Hz 1 H), 7.40 (dd,
J=8.5Hz, J=35.7Hz, 2H), 7.18 (t, / = 8.8 Hz, 2 H), 4.51 (d, 7= 64 Hz, 2 H), 3.55
25 (s, 3 H), 2.93 (s, 3 H), 2.87 (5, 3 H), 1.68 (s, 6 H); "C-NMR (DMSO) 5 168.23,
' 163.76, 163.09, 161.20 (d, J = 96.4 Hz), 158.46, 151.90, 145.49, 134.77, 129.40 (4, 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 (Mi+1) i 434; MS (M+1) m/z 434. |
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MS: mz 514 (MrH) +. 5 Std:
. ‘Met hyl - 5- (benzoyl oxy) - 2-{(28) -1-[ (benzyl oxy) car bonyl 1 -4, 448 Qipkill DOGEOPYT

g oIidin 2 yI} 1- net hyl - 6- oxo- 1, 6- di hydr opyri m di ne-4- carboxylate 0 N OBz
N | ~Chz 10 Met hyl

5- (ben‘%’&??’%%?W 2-{(2S) - 1-[ (benzyl oxy) car bony! | - 4, 4- SIF{PEFEBY r ol i di n-2-y1}
- 6- hydroxypyri m di ne-4-carboxyl ate dissolved in dry 1, 4-di oxane was added
to a suspension of LiH (1.4 eq.) in dioxane. The m xture was stirred at 38
Cfor 45 mnutes and then cooled down to roomtenperature. D nethyl

sul phate (1.3 eq.) was added and the m xture was warned to 58 C for 1
hour. The reaction m xture was ¥Exgaetgdodown to 16 C and gl acial acetic
‘acid (0.1 eq) was added, followed by water and ethyl acetate. The conbi ned
organic layers were dried (Na2SO4), filtered and concentrated to an oil

whi ch wasSteplonat oghaf@hbcrétfenolighhgdrbiye hugtiyl-2-€1-wethtyl-1-4{(Byohethyl-

acet at e: petrol eum gt 4 ound as a 1:1 m xture
of two rotamers b§‘ ?’Fﬁ %ﬁ%&é’lz%ﬁ)‘%k%mmﬁ@%mﬁe@%’g’o , 300 K) S 8.11-8.08
(m 211), 7.80 (t, dljudrppynrmzimcﬂqafboxm 7 - 7.65 (m 211), 7.36-7.10 (m
511), 5.50 (dd, J 9.2 and 4.7 Hz, 113), 5.22 (d, J= 12.9 Hz, 0.511),
'5.14-4.95 (m 111), 4.93 (d, J = 12@ Hz, 0.5H), 4.16-3.79 (m 211), 3.74
(s, 311), 3.61 (s,1.5H), 3.45 (s,1. 63'_125-3. 11 (n]: 111), 2.89-2.74 (m
111). MS: mz 528 (MrHii+n 25
Benzyl - (2S) -4, 4-di f o-R- (44
hydr oxy- | - met hyl - 6- oxo-'d; i
-136 18 April 2006 WD 03/ 035077 PCT/ GB

A solution of 5-methyl-1,3,4-0xadiazole-2-carboxylic acid was treated with 1.9

- or otﬁnzy il no] car bonyl } - 5-
i TrivgH pyrrolidine-I- carboxylate
/04753 0 OH F

equivalents of oxalyl chloride and a few drops of anhydrous N,N-dimethyiformamide.
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% pf trifluoroacetic acid as eluant).
'H-NMR (DMSO) 6 12.2 (bs, 1 H), 9.84 (s, L H), 9.05 & J=65Hz,1H),7.38(d,
J =841z, J=56 Hz, 2 H), 7.17 (t, 7 = 8.8 Hz, 2 ), 4.50 (d, J = 6.5 Hz, 2 H), 2.56
(5.3 H), 1.74 (s, 6 H), one methyl signal obscured by water,

MS (M+1) m/z 445.
o _
EXAMPLE 20
2-{(28)-1-[(dimethylamino)(oxo)acetyl]-4 4-difluoropyrrolidin-2-yl }-N-(4- '
‘fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1 ,6-dihydrqpy1imidine—4—carboxamide
25 ' :
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| NF\ANO F ~Chz

Met hyl - 5- (benzoyl oxy) - 2-{(2S) - 1- [ (benzyl oxy) car bonyl ] - 4, 418iAfgkili@0@pynol i di n
-2-yl}- 1-nethyl-6-o0xo0-1, 6-di hydropyri m di ne-4-carboxylate in dry MeOH was
treat i 4-fl uorobenzyl amne (2.5.eq.) at refl [ hours. Sol vent
was rg‘grg\é‘i’ééj"@?ﬂ vacuo 5 and the residue was taken up P;éﬁ’éé?t(aﬁ%%ss’acet ate, _
washed with HO IN, brine, dried over Na2SO4. The filtrate was
concentrated in vacuo and triturated with ethyl ether to obtain the title
conpound as a 1.5:1 mxture of two rotaners by NVR 'H NVR ( DVBO d6+TFA,

- 300 MHz, 300 K) S 8.92 (bt, 0.411), 8.69 (bt, 0.611), 7.36- 7.31 (m 411),
7.20-7.09 (m 4H), 6.97 (d, J = 792 Hz, 111), 5.34-5.25 (m 1H), 5.14 10
(d, J =12.4 Hz, 0.4H), 5.07-4.9 (nb 1.2H), 4.81 (d, J = 12.2 Hz, 0.411),
4.51.4.48 (m 2H), 4.38-4.21 {my W 07-3.96 4M 1H), 3.59 (s,
1.2H),3.48 (s, 1.811), 3.05- 2. 141) | B-2.68 (m 111). Ms: miz 517
(MrH) +. 15 Step 12: N N o

(2S)-4, 4-difl uoro- 2-(4-f 4-fA uor obenizyl ) am no] car bonyl } - 5- hydr oxy-

1- met hyl - 6- oxo- 1, 6- di hyd¥ o ie®dn- Pyl )pyrrolidinium trifluoroacetate O
OHF HF~NN FN O H 20 Afsolution of

benzyl - (12S)-4, 4-di f | uor o- 2- (4- 4-f1 uorobenzyl ) am no] car bonyl } - 5-

hydr oxy- | - met hyl - 6- oxo- 1, 6- dhydfopyri m di n-2-yl ) pyrrolidine-I-carboxyl ate
in MOHwas treated with Pd/C 1(5%!\& (10%ww for 3 hours at room

- tenperature under H2 atnosphere. The m xture was filtrated over a celite
i.th trifluoroacetic acid (10 eq.).

pad, conc .ated i 0 _an at ed
The acid S f'xcess 13%%“\5?%%8’\7@5E ':E’r‘?x%)’é’i? ding-1 rdicarboxyiafq e product as a

-pale yellow solid after trituratyon with ethyl ether. -137 18 April 2006
WO 03/ 035077 PCT/ GBBQ2/ 04753 1H (DVBO- d6+TFA, 300 MHz, 340K) S 9.60 (bt,
o 1H), 7.39 (t, J = 8 Hz,  2H), O
. N
|
Cbz O

5 A solution of dimethyl sulfoxide (2.1 eq) in dry dichloromethane was added dropwise
to-a stirred solution of oxalyl chlozide (1.01 eq) in dry dichloromethane (1.25 N) at —

- .78 °C under N» atmos?here. After 15 min, a solution of the commercially available 1-
benzyl~2—methyl-(25',4R)-4—hydroxypyxrolidine~1,2—dicarboxylate 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 graduaily warmed up fo 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;S504. Concentration of the solvent in vacuo gave a residue, which was -
- purified by flash cromatography (ethyl acetate:ﬁetroleum ether = 3:7) to give title
15 product as a yellow oil.
'"H NMR (DMSO-dg+TFA, 400 MHz, 330 K) & 7.40-7.32 '(m, 5H), 5.20-5.09 l(m, 2H),
4.79{d, Y=9.7 Hz, 1H),3.95 (4,7 = 17.9 Hz, 1H), 3.78 (d, T = 17.9 Hz, 1H), 3.64 (s,
3H),3.13 -(dd, 1=18.7 and 10.6, 1H), 2.62 (dd, J = 18.7 and 2.7 Bz, iH).
MS: w/z 278 (M+H)*

20
Step 2: 1-Benzyl 2-methyl (25)-4,4-diftuoropyrrolidine-1,2-dicarboxylate
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7.17 (t, J =8,8 Hz, 2H), 5.35 (t, J = 8.4 Hz, 1H), 4.62 (dd, J = 15.3 and
- 6.6 Hz, 1H), 4.55 (dd, 7 = 15.2 and 6.3 Hz, 1H), 4.05-3.88Ami2004), 3.48 .
- (s, 3H), 3.30-3.14 (m 1H), 2.96- 2.78 (m 1H). 5 M5: nlz 383 (MtH)+. Step
- 13: 2- =J=[ (di met hyl am no) (oxo) acetyl]-4, 4-difl jdin-2-yl}-

N- (4- f‘f’éﬁ%ﬁ@ﬁzw ) - 5- hydr oxy- | - et hyl - 6- oxo- 1, 6- di h?gﬁg%é%/p%jdi ne-

4- car boxam de 10 A sol ution

of (2S) -4, 4-di fl uoro-2-(4-{[(4-fluorobenzyl)am no] car bonyl } - 5- hydr oxy- | -

met hyl - 6- oxo- 1, 6-di hydropyri m di n-2-yl)pyrrolidiniumtrifluoroacetate in

. chloroform and triethylamne (1.01 eq.) was treated with nethyl

" chl orooxacetate (2 eq.) at 0 C. F The m xture was allowed to reach room
tenperature for 2 hours. D net amne (30 15 eq.) was added at room
tenperature and the mixture |eft/ styrring over night. The nixture was
concentrated in vacuo and purifi prarative HPLC (Col um: G s,

el uent: acetonitrile and water coﬂtai ing 0.1 %trifluoroacetic acid). To
obtain the title product two rot@er® (ratio 4:1) were found in "H NVR 'H

NVR ( DVBQG: g6+ N . .0.8H), 9.10 (bt,
20 o.(zH)%%’%&Eﬁfﬁggﬁ%&&ﬁ@Q%)fiﬁ?ﬁdﬁg %zﬁzfc,gtbgwcg&a? dd, J o
~and 5.7 Wichlorgnsthane pas slopdyaddad to aisolugion ef digthylamgrosylfyr flgorde ipqg ' 3 = 15. 0

?nd E g. ledkhio%&%thﬁw%fcgé%ﬁ@to(msl°d. gm: Zeaéﬁ(ﬁﬁm?u@ﬁést wardned toltbofh Hz 2 )1H) A g .(‘) 52
(s, 254H§,mpf?"‘f§fe-a£“§?”é’§d(‘@’ °6’fd4‘?{%r; The %rganl%§ay?f§‘€ﬁ&?9f’%f‘%w%%?d afb‘.ﬁfsri). 25 NB:

m z 482 (Wees))dried BX@ENRLEO4nd evaporated to give title compound as a yellow oil. _
2-[ 1, 2- divregil mfrdomat, dyd satL osur)sri ARy 82 (4; ADYS I6-BhL4mf dmmpa ebenzyl ) - 5- hyd
O e T A W AR b L A Bl 1 o 2008
. under DMSQO) (m, 1H).
10 '°F NMR "H-"F dec (DMSO-d, 400 Mz, 330 X) § ~ 98.13 (d, J = 223.7 Hz) +
| - —98.72 (d, T = 223.6 Hz) (rotamer a}, —~101.38 (d, J = 190.7 Hz) +-102.00 (d, T =
" 191.3 Hz) (rotamer b) (2F).

MS m/z 300 (M + H)*
15 Step3: 1-[(Benzyloxy)carbonyl]-4.4-difluoro-L-proline
F
OH
N
Chz O

. A solution of 1-benzyl 2-methy! (25)-4,4—djﬂuoropynolidine-1,2—dicarboxy1até in

methanol was refluxed with 2N NaOH (2 eq) for 2 hours. Methano! 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 givé title product as a dark brown oil.
THNMR (DMSO-ds, 400 MHz, 330K) & 12.96 (br s, 1H), 7.36-7.31 (m, SH), 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)".

 Step4: Benzy}-(ZS)~2—aminocarbonyl—4,4~diﬂuoropynplidine—1-carboxylate :
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Ste 1. 1-benzyl 4-tert-butyl 2-cyano-2-nethyl pi perazine-1, 4-di carboxyl ate
Boo NCNCbz 5 To a cooled (-75 C solution of LDA 2M i nghqﬁ{@oeéTHF (1.5
eq) in THF, a solution of

1-[ enzyl 0 5}9 carbonyl ] -4-(tert-butoxycarbonyl)pi perazi ne-2-carboxylic acid
(B| ggeV @OV et rahedron Lett. 1989, 30: 5193) in TE/GREOHEHed dropwi se
at -75C. After being stirred for 1 hour at -75 C, Mel (1.5 eq)' was added.
After 2 hours at -75 10 C the reaction mxture was left warmng to r.t.,
evaporated, diluted with AcOEt, washed with NaHCO3, water, brine and dried
over Na2SO4. The crude was purified by flash chromatography on silica gel
(petroleumether/AcOEt, 85:15) tg=obtain the title conmpound.. 'H NUR
(DVvBOd6, 340K, 300MHz) 8 7.45-7.30 (m 513), 5.19 (AA system J = 13 15
Hz, 2H), 4.05 (d, J =14 Hz, 113)/ 3187-3.78 (m 111), 3.66 (d, J = 14 Hz,

- 111), 3.62- 3.35 (m 311), 1.66 , NH, 45 (s, 911). Ms: m 1z 360
(MrH) +. Step 2: 1-benzyl 4-tert-bdtyl {P-[(Z)-am no(] [(1E)-'3-methoxy-l 20
(met hoxycar bonyl ) - 3- oxopr op- | - enyldyxy} i m no) met hyl ] - rret hyl

era 0 39 18 035
b caoz Byl sEREOR L Rhiovie e ieare PR ins 0.0
- 1-benzyl mmﬂﬂdbtjbwl dicaghomnte {23 ﬁglmﬁﬁqmapmmonmmxbbmar(baﬁqu e in EtOH
~was addedwmdae@md%émt&awﬁé%&&%t&oﬁg&ma&gmwﬁ O k. ;ﬁ ,ﬁﬂéso EtOH The

5 m xture was Stlr&f&p & After evaporatlon 0 vent, the
resi due vERRceile f‘ﬁldﬂ‘é ?01“?}3&@ g 3eals and pashed MthdiCIEy  Na2SO4,
filtered ﬁtlﬂht@:b:lqaemsmmg and bfing, dsidiover Nags 0, filkdped andiesgrat@lini N chl or of orm

and di ety %% £0 %a(;ﬂboxyl ate (1.5 eq) added to the stirred sol ution.
Reacti on was refl'uxed over "night. The mxture was evaporated and the

resi due RO sl offsigagls gyrofcpafermers fratiml S e mesen sil i ca gel
- 'THNMR (DMSO-ds, 400 MHz, 300-K) §7.56 (d, J = 15.4 Hz, 1H), 7.39-7.34 (m,

16 SH), 7.17 (d, =193 He, 1H), 5.10-5.08 (i, 2H), 4.42 (dd, J = 9.3 and 4.7, 0.5 H),
4.34 (dd, ¥ =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 Steps: Benzyl-(25)-2-cyano-4 4-difluoropyrrolidine- 1 -carboxylate
S F '
F
T
N
Cbz

A solution of benzyl—(ZS)~2—aﬁﬁ1§ocarbonyl~_4,4~diﬂuoropj1rolidine-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 IN, brine and dried over Na,SO.
_ Evaporation gave title compound as brown oil. |
g NMR (DMSO-dg, 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—(2S)~2~[anuno(hydroxylmmo)methyi]-4 4- dlﬂuoropynohdme—
' l-carboxylaic
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10 (petrol eum ether/AcOEt, 65:35) affording the title conpound as m xuture
of isomers in 3.5:1 ratio. 'H NWR (DV5Qd6, 340K, 300MHz) .18 TAmwilg66& of
signals were observed dueto the presence of the geonetric isoners: S
7487 5H), 6.31( bs, 1.56 H), 6.01 (bs, ( s,0.78
1i), é@""’ém’”o 22 H), 5.12-5.02 (m 2H), 3.85-3. 601)?5#@2/?67 3315 3. 60- 3. 45
(m _2H), 3.45-3.31 (m 1H),1.51 (s, 2.411) , 1.45 (s, 0.66 H), 1.41 (s,
913). WMS: mz 535 (MtH)+. Steu3: 1-benzyl 4-tent-butyl .

2-[ 5- (benzoyl oxy) - 4- hydr oxy- 6- (et hoxycar bonyl)

pyri m din-2-yl]-2-nethyl pi perazi ne-1, 4-di carboxylate 20 OH N OCOPh Owe
BocNN LNCbz 0 1-benzyl 4-tert-butyl 2-[(Z)-am no({

[ (UE) - 3- met hoxy- | - (met hoxycar bonyl ) - 3-

oxopr op-1 -enyl ] oxy}i m no) net hyl

| pi perazi ne-1, 4-di car boxyl ate was
-140 18 April 2006 WO 03/03507 94753 di ssol ved i n xyl ene and
stirred at 155 C for 8h. After e\,‘}ipor tion of the solvent, the residue was
di ssolved in pyridine and benzoi Cgnh¥hbi de (1.5 eq) was added. The

.reactl on t rature - mal ght, then pyridine
. evang%&gwgﬁ oflﬁ%@zyféisp-g-%ga@oalﬁgﬂﬁﬂuﬁ SH_ gh(ﬁnrtﬁ k(g@%ﬁ%d?ﬁe organi ¢ phase
vvas hed wihySromglamine ydroghlprds (1Ncez9 @Y tigthylasningdr Bedexin ethaeoltwas| e product was
obt ai ned xeﬂuﬁch@ﬁbbrnﬁfu&{ms%mmmﬁb%@&am&ﬁﬁafe@aﬁmsﬁmﬂak t 70/ 30)

%.FF?Q ‘“3%6 %‘e@& an{% ff%em%@"ﬁf fma gﬁﬁ%%%'%ﬁﬁﬁgam?s g’?fef‘%‘ﬁ‘;‘%% 511) 5.03

(s, 211) Na?zS@mruﬂtevaphIatatho@Ndzt;ﬂ&m:rﬁsoﬁldm aftad)., 3.80-3.52 (m 711),

3.47-3. 40}#1@%123@% %Jsf%ogg;z K}ﬁ%ﬁ ﬂsolﬁf 798”9134'1“@ 33@ |(|v++1)+. St ep

4: 1-benz %l)z ca yony|
et hyl <6 206313 6L S g iR FE) Hiodioridal 7114 g L)
' di_ car bOX)I-EZ@t_lH) 4.07-3.76 (m, 2H), 2. 80?2 71 (m 1H), 2.60-2.51 (partially under DMSO) (In,

10 1H).
MS: m/z 300 (M+H)".

Step 7: Dimethyl-2-{[(amino-{{2S)-1-[(benzyloxy)carbonyl]-4,4-
diffuoropyrrolidin-2-yl ymethylidene)amino]oxy }but-2-enedioate
- F . .

: 0]
\ _GOOMe
Cbz NH; |

15 : COOMe
" Asolution of benzyl-(25)-2- [annno(hydroxymuno)methyl]-tl 4-d1fluoropy1ml1dme—1-
carboxylate and mmethylacetylendlcarboxylate (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-
20  give the desired product as a 3:1 mixture of two isomers by 'HNMR..
| NMR (DMSO-ds, 300 MHz, 330 K) 87.45 -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
25 DMSO)(m, 1H).
| MS: m/z 442 (M+H)",
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15 0 - O OCOPh OCOPh NI N BocNFN Ove BocN*N Ove ~'.NCbz O LNCbhz 0 A
B 1-Benzyl 4-tert-butyl 2-[5-(benzoyl oxy)-4-hydroxy-6-(metlReyytdfonyl )
pyrimdin- 20 2-yl]-2-nethyl pi perazine-1, 4-di carboxyl ate was added to a
suspe LiH(1.1 eq) in dioxane (7 m/nmol) - nperature. The
mxturr{zb\%t)sgitl rred at 40 C for 45 mn, then dinet %&F@g%?% (1.3 eq) was
added and the tenperature was raised to 60 C. After 1 h glacial acetic
acid (0.1 eq) was added to the reaction m xture, followed by water (7

m /nunol) and Et OAc (7 m/nunol). The aqueous |ayer was separated and 25
extracted with Et CAc. The combined organic layers were dried (Na2SO4) and
concent r adiggls: The Bl 2ViaEs)AUlbehi g6k dArtdngiga actiflos@paglidphsyn silica gel
1141 18 Apri 2006 %?/ 03507.7. P _/C‘i):Z 4753 (AcCEt / pet rol eum et her,

1:4) to separatet °B (ratio A/B 1.3/1). A "H NVR
(CD3CN, 320K, 300M&) 8 8. 18 (d J=7. , 211), 7.80 (t, J=7.5 Hz, 1H),
7.63 (t, J=7.8 Hz, 2H), 7.45-7.22 DH 5.08 (AA system J = 12 Hz,
2H), . 5 4.18-3.88 (m 3H), 3. 81 (s, | 3.68-3.46 (m 5H, at 3.58 (s)),
3.40-3.22 (m 1H), 1.75 (s, . M8 mz 621 (M+H)+. Step
5: Methyl 5-(benzoyl oxy)-2- |[_' (t n- but oxyfcar bonyl ) - 2- net hyl pi perazi n- 10
2-yl]-1-methyl -6-o0x0-1, 6-dih rimdi i@®-4-carboxylate 0 N OCOPh° BocN N
C]VD NH 0 1-Benzyl 4- tent b yI Cbz

[5-(b 1,6
di hydgog;rgéihtgdwgfﬁlﬁn f i@hﬁ%%h& ca %gx | at e was di ssol ved
in AcGEt di lmommh%+ v1methyl n@a&mi%}w 2&9%@%%%91&46%@0% (Ww Pd/C

over.nig f}%ﬂuﬁﬁ F&16 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 (ODMSO0-ds, 400 MHz, 300 K) 8 12.97 (s, 1H), 10.38 (s, 1'H), 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, IH)
- MS: m/z 410 (M+H)".
15

Step 9; Methyl 5-(benzoyloxy)-2-{ (2S)-1—[(benZyloxy)carbonyl]—4,4— A
 difluoropyrrolidin-2-yl}-6-hydroxypyrimidine-4-carbox ylate
OH '

- Methyl-2-{(28)-1-[(benzyloxy)carbonyl]-4,4-difluoropyrrolidin-2-yl }-3,6-
20 dihydroxypyrinzidine—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 w1th HCl IN and -
brine. Organics were dried over NagSO4, filtered and evap_orated 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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15 filtration of the catal yst, solvent was evaporated to give crude

product. 'H NVR (DVBQd6 + TFA, 340K, 400MHz) 8 8.08 (d, J I8 Aprll 2086 2H),

7.787 (t, J = 7.4 H, 1H, 7.63 (t, J =7.8 Hz, 2H), 4.30 (d, J =15.2

||z 11 3.50 (m 1011), 3.35-3.25 (m 1II1), 1, 11), 1.37 (s,
I\éf)o Oér?ssﬁﬂnr 7 487 (MrH)+. 20 Step 6 PCT%LIQO%/&M%

2 [1 2-di met hyl - 4- (net hyl sul f onyl ) pi per azi n- 2- yI] N- (4-f 1l uorobenzyl) -

. 5-hydnxy-I - net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- carboxam de . Crude net hyl

'5-(benzoyl oxy)-2-[4-(tert-butoxycarbonyl) - 2-net hyl pi perazin-2-yl]-1 25

met hyl - 6- oxo- 1, 6-di hydropyri nudi ne- 4-carboxyl ate was di ssolved in MCH, p-

fl uor obenimlmr(@m@ 8§ eg) 33% (I}(Hc) 2(5 t%f? IEIZ eébguxed over
(v v, 143 LE “H?f%é“‘é f@@%ﬁ%&@%ww%&m 17503 (62400 ¥t 21 ned 1

the previ qub= §13&iz WES, 40%3907 (edH)re. Me@HBHR9.00i9mR] bygnd  NaCNBH3 (2.8 eq),
AcONa (3. g,g;sg(yzg 37 %in H20 (4eq) were added ‘The reaction mxture
was st%rre roo terrperature over night, evaporated and the crude solid

(4-fludrobenzyl 2-[4-(tert-butoxycarbonyl)-1,2-dinethylpiperazin-2-yl]-5 5
hydr oxy- | Septby! - 6-MxAYIL5-Grehlio g WY{Z@%Q& flo géﬁ)ghe) obt ai ned washed

with Et20 I\/B(El+ﬂn12 49 rote roup was carried
“out in DOM TFA (1: MUCEPYHP Fospeil 6FR¥8r1611@WBPJ(TE’P“ﬂ9“°1‘HZ 390 (MeH) +.
The crude product wa@omlyld:sol ved | n DCM Et3N (3.3 eq) and McS2Cl (2.6 eq)
wer e added and the reaction was stirr@d at roomtenperature over night.
The reaction m xture was evaporatg\d d t@ﬁ crude residue purified by
preparative HPLC (C18, gradi ent of D+ 0.01% TFA) to obtain the
title product. 15 'H NVMR (CD3CN + [TFAJ 320K, 400MHz) S 8.51 (bs, 1H),
. 7:46-7.36 (m 2H), 7.15- 7.g0 N & td, J =6.4 Hz, 2H), 4.04 (dd,
J1 =14.4 Hz, J2 = 2.2 Hz, 1 .88- 3..80 (m 113), 3.68 (dt, J, = 13.6
. Hz, J2 = 3.3 Hz, 1H), 3 61 (:s Cbg 60-3.50 (m 1H) 3.42-3.31(m 2H),
2.94{5, I—gh 2,81 (s, 92 (s
. 0" Methyl 5-(benzoyloxy -2-{(2S) 1- [(benzyloxy)carbonyl] 4,4-difluoropyrrolidin-2-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 eq.) was
added and the mixture was warmed to 58 °C for I hour. The reaction mixture was
13 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 {NaySOy), 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 1HNMR -
20 1HI\II\/.[R(DMSO«dg 300 MHz, 3001{)58 11-8.08 {m, 2H), 7.80 (t, 3= 7.7 Hz, 1H),
7.67-7.65 (m, 2H), 7.36-7.10 (m, 5H), 5.50 (dd, T = 9.2 and 4.7 Hz, 1H),5.22(d,J=
12.9 Hz, 0.58), 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 (5,1.5H), 3.45 (s,1.5H), 3.25-3.11 (m, 1H), 2.89-2.74 (m, 1H).
MS: m/z 528 (M-+H)",

© 25 _ ‘
- Stepll: Benzyl-(25)-4, 4—diﬂuord—2—(4—-{‘[(4—ﬂuor0benzy1)amino]carbonyl} 5-
' hydroxy-1-methyl-6-0x0-1,6- dahydropynnnd1n-2—y!)pynohd1ne—1-
carboxylate
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[ (di net hyl ani no) met hyl ]®h

M5: mz 468 (MrH)+. 20 Tables 1 and 2 below |ist conpounds of the present
dinvention which have been prepared. The tables provide thé mtil2666re and
nane of each conpound, the mass of its nolecular ion plus 1 (M) or

nol-ec [ mnus 1 (M) as determ ned via FIA- synt hetic
schengwgﬁﬁvgggd to prepare the conmpound. Wen thewggﬁggﬂﬁ%n§%s prepared as
a salt, the identity of the salt is 25. included with the conpound nane.
The synthetic schene identified as "1*" in Table 1'is identical to Schene
| above, except for an additional deprotection step to renove Boc, Chz, or
benzyl present in the 2-substituent in the pyrimdinone ring. -143 18 Apri
2006 WD 03/035077 PCT/ GB02/ 04758 Table 1 Exp Structure Nane Mt Schene 1 o
N- (2- et hoxybenzyl ) - 5- hydroxy- 394 1 N of f 1-qpthy|-2-(4-nethy|phenyl)-6
rv oxo-|,ihydropyri nidine-4- TR j >0 |

N- (2, 3-di net hoxybenzyl ) -5- 410]|1
nethylpbenyl)-6-oxo-1,@ o] |
N- (2, 3-di net hoxybenzyl ) -

methyl-2-(4- \ "N I AN
0 0, at carboxamde 3 0

-{4 45@2 tSF f off
N )-5- h?dr oxy-| -nmet hyl - 6- oxo- )~0O CN
1, 6-di hydr opydm di ue-4- ttc' Cl2ys, car boxani de (TFA salt) 4
N (4- f | uaviethgrtiz(bepzodiok-2-4(03)-B-{(bhiylo@k)cprbbd]-Ae tdifficaopynolidie 2yt }-] pheny|
~J-5-hydr leﬁﬁlathpi?é-&m—l,gfcﬁ@ﬁroﬁ?ﬁm&eh-%m&?eoﬂ Wﬁé@ﬁ'#ﬁs 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
NaySO;. 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.
TH NMR (DMSO-dg+TFA, 300 MHz, 300 X)) § 8.92 (bt, 0.41), 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, 1), 5.14
10 '(d, 7 =124 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-+IT)",

.15 + Step 127 (25)-4 4-difluoro-2-(4-{{(4-fluorobenzyl)amino]carbonyl } -5-hydroxy-
1-methyl-6-0x0-1,6-dihydropyrimidin-2-yl)pyrrolidinium
trifluoroacetate’ '

20 A solution of benzyl-(25)4,4-diflucro-2-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-
hydréxy—1-methyl—ﬁ-oxo—i,6-dihydropyﬂmidiniz-yl)pyﬁoﬁdine—l_fcarboxy‘late in
MeOH was treated with Pd/C 10%wt (10% wiw) for 3 hours af room temperature

| under H; 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 invacuwoto obtain title product as a pale yellow solid afier trituration with ethy] ether.
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~~N carboxam de (TFA salt) 5 N (2, 3-di net hoxybenzyl)-5- 479 3 v,"~ a+ hydr
lids-nmethyl-6-oxo \ " NHo' er |I,6,ctUh n-1-yhnethyl)phenylig gnitooc/

di hydropyrim dine-4 0 0.,y carboxam de (TFA salt) 6 0

N-(4-f s yl)-5-hydroxy-1 437 3 ~F off

met hyl{vé- 8@%(-8%-2[4-(pyrrol idin-1\ w\ ylnethyl)phenfiG7@®%E*75} boxani de( FA-

s- o0 carboxamde (TFA salt) 7 O N-(4-fluorobenzyl)-5-hydroxy-1 451 3 Hp.,,
'F met hyl - 6- oxo-2-[4-(pi peridin-1 ~ yhnethyl)phenylJ-1,6- o

di hydr opydmi dine-4- o i 0O carboxam de (TFA salt) 8 o

N- (2, 3-di net hoxybenzyl )-5- 495 3 tSc oH hydrR (nor phphol i uyl net hyl }

car bowam db P RERRa i T RIS SR (b B 38 B &by 0ass o o

N- ( 4- f | UOT.ObEnE5I8)8- Bz, Iy DX ) J 483 Hz, I, 4.62 (dd, FretIH3 and-664HE,idDphol i n- 4 \

L) o BRI TF Gty 80 Ry 2 3% s B o BRI 2 (. [ (3
' 1H), 2.96- 2.78 (m, 1H).
5 MS: m/z 383 (M+PI)+.

Step 13: 2-{(28)-1-[(dimethylamino)(oxo)acetyl]-4,4-difluoropyrrolidin-2-yl }-

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

' 1-0 A solution of (25)-4,4-difluorc-2-(4-{[(4-fluorobenzyl)aminoc]carbonyl }-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidin-2-yDpyrrolidinium 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: Cig,
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) 8 9.23 (t, J = 6.5 Hz, 0.8H), 9.10 (bt,
20 0.2H), 7.34 — 7.31 (m, 2H), 7.11 {t, = 8.8 Hz, 2H), 5.48 (dd, T = 8.9 and 5.7 Hz, 1H),
4.53 (dd, J = 15.0 and 6.7 Hz, 1H), 4.42 (dd, T = 15.0 and 6.2 Hz, 1H), 4.24-4.16 (m, '
1H), 4.05-4.02 (t, I = 11.8 Hz, 1H), 3.52 (s, 2.4H), 3.45 (s, 0.6H), 3.15-3.04 (m,
E 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,
068,
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-6-0xo-1,6-dihydropyrimidine-4-carboxamide
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met hyl pi perazin-1 "ON vyl )nethyll phenyl}-6-o0xo-1,6- dihydropyrim dine-4-
carboxam de (TFA salt) 11 0 2-{4- 481 3 ftct ON - 18 April 2006
[(diethylanino)nethyl]pbenyl) tc ~ N~c , N—(2,3-dinethoxybenzyl)-S- 0

- hydr ox yl - 6-oxo-1,6- a+, dihydropyrim dine-4 (TEA salt)
12 0 2*{)1?3@% N, c, OH F [(di ethylanino)met hyI]phe%q(%%lgj%

N- (4-fl uorobenzyl)-5-hydroxy-1 01 ~N " nethyl-6-0x0-1,6 Hcl O

di hydropyrimdine 4 carboxam de (TPA salt) 13 2- 411 3 H3cINOH, F

[ (di met hyl am no) (phenyl )methy 1}-N-(4-fluorobenzyl)-5 N1 N

hydr oxyl - net hyl - 6- oxo-1, 6- di hydropyrimdine-4- tlc'N cH, O carboxam de
(TFA salt) 14 0 N (4-fluorobenzyl 3 2-[(4- 480 3 F40.N off F
fornyl pi perazin-1 \ \ N\ yI)(phe 1) hyl] 5- hngoxy 1 nethyl -6-o0xo0-1, 6-
N o di hydropyrim dine-4 (. (T, t). /)f 150 .
N-(4-fluorobenzyl)-5- JB yi;/EiEEFLyI 6-0x0-2 N N
{phenyl [ (pyridin-3 N x6<" di hydropyri m di ne-4-

%3

NN

Stepl: 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-1,4-dicarboxylate

Boc

[N](
N CN
Chz

To a cooled (-75 °C) solution of LDA 2M in heptane/THF (1.5 eq) in THF, a solution.
of 1—[(benzyloxy)carbonyl]-4—(reri—butoxycarbonyl.)piperazine-Z—carboxylic acid
(Bigge et aﬁ, Tetrahedron Left. 1989, 30: 5193) in THF was added dropwise at -75°C.
_ After being stirred for 1 hour at -75 °C, MelX (1.5 eq) was added. After 2 hours at 75
- 10 °C the reaction mixture wés left warming tor.t, -evaporated diluted with AcOEt
washed with NaI—IC03, water, bnne and dried over Na;SOy4. The crude was purified
by flash chromatography on sifica gel (petroleum ether/AcOEt, 85: 15) to obtam the
title compound .
- 'HNMR (DMSOdg, 340K, 300MHz) § 7.45-7.30 (m, SH), 5.19 (A’ system, J = 13
15 Hz, 2H),4.05 {d, 1 =14 Hz, 1H) 3.87-3.78 (m, 1H), 3.66 (d, I = 14Hz 1H), 3.62-
3.35 (m, 3H), 1.66 (s, 3H), 145(s 9H).
MS: m/z 360 MHEDY.

o otep 2 1-benzyl 4-tert-butyl 2-[(Z)namjn0({.[(1E) 3-methoxy-1-
20 | (methoxycatbonyl)-3-oxoprop-1- enyl]oxy}lmmo)methyl] 2-methyl
piperazine-1,4-dicarboxylate.
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\ IN carboxam de (TFA salt) 16 cH3 2-benzyl-1-[2- 425 1 [I~c'NO

(di nethyl an"no)ethyl]-N(4 L Il F fluorobenzyl)-5-hydr oxy- 6-8axgdl 2006

1, 6-di hydropydm di ne-4- N N | carboxam de (TFA salt) -145 18 April 2006

WO 03/ < / GB02/ 04753 17 CH, 1-[2-(dinmet ylam lJsN- 425 1 Hc

I_(4-f|8§f%@§r?§ﬁ)-5- hydroxy-2 "I C N F (2-nmethyl phen‘;}lo'%‘?%‘%i‘jﬁ 1,6- 1 " ~ |

di hydropyri m di ne-4- carboxam de (TFA salt) 18 o

*N-(4-fluorobenzyl)-5-Irydroxy-1 368 1 VIN OH F

met hyl - 2- (4- net hyl phenyl ) - 6- oxo-1, 6-di hydropyrimdine-4- ~N 1 NI

car boxam de 19 ay 2-benzyl-N-(2,3- 467 1 tte O dinethoxybenzyl)-1-[2

OH O (dinethylam -1, 6-yl]-5- ~Bbc~ hydroxy-6-oxo dihydropyrimdine-4 'G
-[ (4-ethyl pi perazin-1- 480 3 tSt Coff -

. carboxam de (TFA salt) 20 o 2-{4-[(
F yl)nmethyl ] phenyl} N (4 N\ &fl r nzyl ) -5-hydroxy-1- '~
met hyl - 6oxo- 1, 6- ~" 0 di hydr Klr' ' -Q;oémeboxam de (TPA salt) 21 o
N- (4-fl uor obenzyl) - 5- hydr oxy- 18528 ,3 l HIC-N OH F

met hyl - 6- oxo- 2- { 4- [ (2- pyri di n-Chz

: ‘ : ~07 “CO,Me

N N
00

A solution of 1-benzyl 4-terr-butyl 2-cyano-2-methylpiperazine-1,4-dicarboxylate in
EtOH was added to a solution of_ Et:N (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 AcOFEt, washed with water, dried over Na;SQy, filtered and concentrated.
The residue was further dissolved in chloroform and dimethylacetylenedicarboxylate
(1.5 eq) added to the stirred solution. Reaction was refluxed over ni ght. The mixture
was evaporated and the residue was purified by flash chromatography on silica gel
lQ_ (petroleum etherlAcOEt, 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 geomem'c isomers: § 7.48-7.25 (m, 5H), 6.31( bs, 1.56 H), 6.01 (bs,
044 H), 5.63 ( 5,0.78 H), 5.55 (s, 0.22 H), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9Hj,
15 3.60-3.45 (m, 2H), 3.45-3.31 (m, 1H), 1.51 (s, 24K, 1.45 (s, 0.66 H), 1.41 (s, 5H).
MS: m/z 535 (M+H)".

© Step3: 1-benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-
(methoxycarbonyl) pyﬁmidin—2—yl]—2—methy1piparaziné~I,4—dicarboxylate
20 _ : L o :
OH
N OCOPh
\ |
BocN N/ OMe

NCbz O

. 1-benzyl 4-tert-butyl 2-{(Z)-amino({ [(1E‘)~3-methoxy—1-(methoxycarb0nyl)-3-
oxoprop—1~eny1]oxy}im_inq)methyl]—Z-methylpiperazine—l,4-dicarb0:'cylate was
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NI N 3-ylpiperidin-l NO yl)nmethyl]phenyl}-1,6- dihydropyrim dine-4-
carboxam de (TFA salt) \ N 22 O N (4-fl uorobenzyl) 5- hydri@xaprl 2286 (M) 1
HSC~ %iN F net hyl - 6- oxo- 1, 6 di hydropyri m di ne-4- car boxam de 023 o

I et hoxybenzyl) 5- 320 1 H3c off hydroxy-1-neth -0x0-1,6 N N |
I o d| 5(??’836 9¥im dine-4- *~ N' CH3 carboxani de O 0,/&’ 2’8 P\?-[4 f1 uor o- 2-
(M) 344 1 H3c OH (trifluoronethyl)benzyl]-5- hydroxyl-nethyl-6-o0xo-1, 6-
di hydropyrimdine-4 O F +F carboxanmide F -146 18 April 2006 WD 03/035077
PCT/ GB02/ 04753 25 O N-(3-chl oro-4-net hyl benzyl)-5- 308 1 R3C- CH CH3
hydr oxyl - met hyl - 6- oxo- 1, 6- di hydropyrim dine-4 N carboxamde NOC 0 26 0

Chi r al 5- 0 dro-1Hind
N ot byl SR ent Ba kel (88 o B e o B S i ne

residue was dissolved in pyndme and benzoic anhydride (1.5 eq) was added. The
reaction mixture was stirred at room temperature over night, then pyridine was
evaporated. The residue was diluted with AcOEt, the organic phase washed with HCI
5 1N, dried (NazS0.) and evaporated. The title product was obtained by flash
chromatography {eluent: petroleum ether/AcOEt 70/30).
"H-NMR (DMSOds, 340K, 400MEHz) § 12.96 (bs, 1H), 8.07 (d, J=7.2 Hz, 2 H), 7.76
(4, 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
, Ji=13.6 Hz, J2=5.8 Hz, 1H), 3.80-3.52 (m, 7H), 3.47-3.40 (m, 1H), 1.65 (s, 3H), 1.35 -
10 = (s, 9H).

© MS: m/z 607 (M+ED)".

- Step 4: 1-benzyl 4-zert-butyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-
methyl-6-0x0-1,6-dihydropyrimidin-2-yl}-2-methylpiperazine-1,4-
dicarboxylate.

15 '
OMe
NZ OCOPh
' x ! OMe
BocN BocN N
' NCbz 0
A B

A'I-Benzjrl 4-tert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-(methoxycarbonyl) pyrimidin-
ﬁﬂ' 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 stitred 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
25 extracted with EtOAc. The combined organic layers were dried (N2aSOy) and
- concentrated. The crude was purified by flash chromatography on silica gel
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cér bo a ide (TFAsalt) 27 cN*N N-(4-fluorobenzyl)-5-hydroxy- 481 3 N %0
(4-{[(2R) -2 (nethoxynet hyl)pyrrolidin-1- yl]nethyl}phenyl)BApwtapb- 6- o~!
0x0-1, 6-di hydropyri m di ne-4 H,c carboxam de (TFA salt) 28 o corm

N (4- fiwenispbanzyf - 5- hydroxy- 481 3 HC | HF (4-([(:

(methoxymet hyl ) pyrrol i din-1- ~N a yl ] met hyl } phenyl ) - %Tr’réB%mm%

oxo- 1, 6-di bydropyri m di ne-4 carboxam de (TFA sal t) 29 o

N- (4-fl uorobenzyl)-2-(4-([(4- 491 3 Hyc, cH -
fl uorobenzyl)anrino] methyl } ph F oxo-15 xy- | -nethyl -6 o oxo-1, 6-dihy

- dirhydropyri m_di ne-4- carboxam de (TFA salt) 30
2-benzyl - NAGQ ¥parslesmethapl ):4)50 sqpgmielthe fijeleaxpouhd AXromBhabiaiB 4 of f F
ylethyl)-G-9x0-1,6- f di hydropyrim di ne-4- carboxam de (TPA salt) 0 31 CH3

0 1-(2-(di rrethyl amno)ethyl|-N- 335 1 o N~"N off , p
- (4- f | uor obfer HyNYIRSCDyENO 39616, jmmngﬁlsﬁa (dd.fmezat_rz zﬁ)wm&aﬂ@%xgm dede (TF .

TFA | t -l b 5- hyd
(()xo 1S?py|)'1pg’|ﬁ g(‘yr’%é ?}uqor’(é"ggéilﬁ?dﬁﬂb%lﬂi%%m rﬂﬁﬂtﬁm, Ji= OHHE, eHxboxani de

(TFA sgl t 4.183.88 (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: m/z 621 (M+H)*.

Step §: Methyl 5-(benzoy10xy)—2~[4-(tembutoxycarbony])—?—methylpiperazin-

10 - Z—yI]-l—methyl-ﬁ-oxo-l,6-dihydropyximidine-fl-carboxylate
O
| ~ N I OCOPh
BocN \N OMe
NH 0

1-Benzyl 4-terz-butyl 2—'[5-(benzoyloxy)—éL(methoxycarbony]}1_methyl-6-oxo-1,6-
dihydrbpyrimidin—Z—yl]-Z-methylgiperazine-1,4-dicarboxy]ate was dissolved in AcOE!
(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 (DMSOd6 + TFA, 340K, 400MHz) 6 8.08 (d, T="7.1 Hz, 2H), 7.787 (1, T =
74 Hz, 1H),7.63 (t, ] =7.8 Hz, 2H), 4.30 (d, J =152 Hz, 1H), 3.90-3.50 (m, 10H),
3.35-3.25 (m, 1H), 1.81(s, 3H), 1.37 (s, SH) .
MS (Bt mz 487 (M+H)',
20
Step 6: 2-[1 2—d1methy1~4~(methylsulfonyl)p1perazm—2—y1]-N—(4 -fluorebenzyl)-
5~ hydroxy—l-methyl 6-0x0-1,6- d1hydropynuud1ne—4-carboxam1de

. Crude methyl 5-(benzoyloxy)-2- [4—('ten‘-butoxycarbonyl)—2—methy1pipcrazin—2—yl]-1-
25 methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate was dissolved in MeOHL, p-
fluorobenzylamine (3.0 eq) was added and the mixture was refluxed over night,
* Bvaporation of the solvent afforded crude product
‘MS: m/z 476 (M+H)",
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2- benzyl - N- (4-fl uorobenzyl)-5- 451 1 o hydroxy-6-oxo- |- Qidyhmili2ddé- d e ~F

i hydrylyhu,rim ~ 1 | N ~ 1 ihydropidine-4- carboxam de (TFA salt) 0 34
2- benzyls =f | uor obenzyl )-5- 465 011 hydroxy- 6-ox -pi.peridin-1 F
yl et hy.}ﬁl)qd%lfgg{&a{ hydr opyri m di ne- N | ~af 4-carboxam dep?ﬂ%iéggilsg) 35 0

2- (1-benzyl pi peridin-2-yl)-N (4 451 4- H ONF fluorobenzyl)-5-hydroxy-I N
net hyl - 6- oxo-1, 6- ' %N di hydt opy6r ni di ne-4- 0 carboxanm de (TFA salt) 36 o
N- (4-fluorobenzyl)-5-hydroxy-1 375 4 |1 H O N OH

net hyl - 2- (1-met hyl pi peridin-2- \ N\ yl)-6-o0xo-1, 6- dihydropyrim dtne-4-

N': d 1t) 37 2-(1- i din- 3- |) N-(4 451 4
V=F 11 or SR heiasegdus S e &ssoveqlay Wﬁbemn
di hydr opy NaONBHI]2 4 eqf, HcDNABDAG) dnd FISHGBY Vo mln;e‘ﬁ(z@q)lw&éaddé&lné

reaction mixture was stirred at room temperature over night, evaporated and the crude

solid (4-fluorobenzyl 2-[4-(tert-butoxycarbonyl})-1,2-dimethylpiperazin-2-yl]-5-

5 hydroxy-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxylate) obtained washed with

Et0.

MS (BI+) m/z 490 (M+H)'.

Deprotection of Boc group was carried out in DCM/TFA (1:1, 10 mi/mmol) for 1
 hour. '

, 10 - MS (EI+) m/z 390 (M+H)". The crude product was dissolved in DCM , BtsN (3.3 eq)
and MeSO;Cl (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 CH;CN/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, ] = 6.4 Hz, 2H), 4.04 (dd, J; = 14.4 Hz, J, = 2.2 Hz, [H), 3.88-
3.80 (1, 1ED), 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 molc;cular 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
1is identical to Scheme 1 above, except for an additional depratection step to remove

Boc, Chz, or benzyl 'prescntrin the 2-substituent in the pytimidinone ring.
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F [ (di net hyl ani | no) met hyl ] benzyl 1 | }-N-(4-fluorobenzyl)-5-hydroxy

~-6- 0x0-1, 6-di hydropyri m di ne-4- O carboxam de (TFA salt) cil8 A@8 2006

N- (2, 3-di net hoxybenzyl )-1-[2- 377 1. OH (di nethyl am no) ethyl]-5 H

hydr ox¢oQs83877L. 6- N p, c" di hydropyri m di ne-4- o o. BQ% pj de (TFA salt)
CH3 40 N-(2, 3-di net hoxybenzyl )-5 397 1 OH hydroxy- 6- 0Xxo- (pyr| di n- 3-

, ylmidwyl o' ff' dihydropyrim yrimdine-4- O o~ carboxam de (TFA
salt) G 1Ex1301148 18 ApBirheri2006 VWO 037 03507 Kakdeo T/ GBUZY Ud+ 55 ciftihe |0
N4- (4-fl gyorobenzyl ) -5-hydroxy- 434 ¢ F 1-nethyl-N2 {(2-nofpholiin-4 Hc x N
yl ethyl) O%0-—1-6~—=NALN L N dj h\/rlrnn\/rl mdm: 2.4-_aol._.Q

” 1. ydzp ’39' .
dlcarboxclm(l.le (TFA s_|t,1 42 o N-(4f m[gyl yiﬁ 437 3 1t off / | F

oxo-1-[34(pyrroll e ydropyr car boxam de (TFA salt)
43 o N-(4-fl uor@r& roxy gggyg g
‘ ‘ HG :

2 o] N-(2,3-dimethoxybenzyl)-5- 410 1

HEC., aH hydroxy-1-methyl-2-(4-
« | o methylphenyD)-6-0x0-1,6-
o o7 dihydropyrimidine-4-
¢ 0

e, carboxamide

3 o] N-(2,3-dimethoxybenzyl)-2-{4-{ 453 3

HEL il [(dimethylarsino)methylphenyl
< 3 \)Q\ o, |}-5-hydroxy-1-methyl-6-oxo-
oty i o 1,6-dihydropyrimidine-4-
HC™

o, carboxamide (TFA salt)

4 o N-(4-fluorobenzyl)-2-{4- 411 3
{(dimethylamino)methyl]phenyl

HJC\N CH F
“ | N‘ﬂ }-5-hydroxy-1-methyl-6-oxo-
[ : 1,6-dihydropyrimidine-4-

Y o carboxamide (TFA sait)

5 . o N-(2,3-dimethoxybenzyl)-5- 479 3
hydroxy-1-methyl-6-0xo0-2-[4-

HC. OH
| N\/@\ (pyrrolidin-1-ylmethyDphenyl]-
o X oy
O N 1,6-dthydropyrimidine-4-

Q . i, carboxamide {1FA salt)
6 o N~(4-fluorobenzyl)-5-hydroxy-l| 437 3
MO oM methyl-G-oxo-2-f4-(pyrrolidin-1
‘ ] " \/@/{ yimethyDphenyll-1,6-
= |dihydropyrimidine-4-
G\; o carboxamide (TFA salt)
7 o N-(4-fluorobenzyl)-5-hydroxy-1f 451 3
HG OH F jmethyl-6-oxo-2-{4-(piperidin-1-}
\ ; N\Q’ yimethyDphenyl}-1,6-
Y dihydropyrimidine-4- o
' Q carboxamide (TFA salt)
3 o ' N-{2,3-dimethoxybenzyl}-5- 495 3

hydroxy-1-methyl-2-{4-

e, M _or
$ »v@ o, |(OrDbOS4-yimetiyphenyT-
o™ W o |6-0x0-1,6-dihydropyrimidine-4-
N\ 0 Sy,  |omboxamide (TFA salo
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yl met hyl ) benzy11- 6- oxo-1, 6- di hydropyrim dine-4- N O carboxan de (TFA salt)
44 o N (4-fluorobenzyl)-5-hydroxy-1 466 3 N off F {3-[(4-@eigil20Dperazi n-1

y1) met hyl ] benzyl } - 6- oxo- 1, 6- ~~~

~car boxgyg @A salt)
(4-pyridin-2

oxo- 1-{3-

L vl pi perazi n-

~n~NV 45 0 N (4-fl uorobenzylpe=

~~~( di hydropyri m di ne- 4-

'ﬁﬁﬁﬁﬂif§y 529 3 N

| -yl ) nethyt] benz

rN o

1, 6-di hydt
" (4-fluoro

OFﬂ

DeNnz

yl met hyl ) penzyl
{ /grOn

4-1 1
pef
de

(0) 47 N

ol ylp
car boxami

ri mdine-4e ~x~ ~N J ca

yl) - 5- pedy @/B

OXQk 11 6-y ydr o
zy ) - 5 r oxy-

a I~ 1)nethy|]benzy|

TFA salt) 48 O N-(4-flu

NooRanmbae )6 TRAS Rl B33 |
Febfl - (FHmppholinder plohn- 4
et ltpidon:loc g

diyyleppygimidmesti  F o
ORI (YA 819 hy
orobenzyl) 5- hyd

- %6

o N
LN |
{ TFA salt)

&- pyridin-2
ne-4- e fl
1* H Opy p

N

et hyl - 6-
car boxam

OX Q)
de

Z-pytroridig-2-yi=—1, 6"

TEA sal t ),c.\ y Liz@ke
H:P\N/\

(ﬂﬁ&FerB )'5 deBqﬂ
fiathi-b- (2
methylpaperazm—l-
ymethyllphenyl}-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)
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11

0
HG OH
H,l::j Y I N\Q\O/C";
e O D\G_,J

2-{4-
{(diethylamino)methyllphenyl }-
N-(2,3-dimethoxybenzyl}-5-
hydroxy-1-methyl-6-oxo0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

481 3

12

2-{4-
[(diethylamino)methyllphenyl )}~
N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

439 3

13

lcarboxamide (TFA salt)

2
[{dimethylamine)(phenyljmethy,
-N-(4-fluerobenzyl)-5-
hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine4-

411 3

H

N-(4-fluorobenzyl)-2-{(4-
formylpiperazin-1-
yh{phenymethyl]-5-hydroxy-1
methyi-6-ox0-1,6- [
dihydropyrimidine-4-
carboxamide (TFA salf).

480 3

i5

TylmethyDaminc]methyl}-1,6-

N—(4-ﬂuoroben.zyl)~5-hydroxy—H 474 3
methyl-6-0x0-2- ‘ '

{phenyll{pyridin-3-

dihydropyrimidine-4-
carboxamide (TFA salt

16

2-benzyl-1-[2-
(dimethylamino)ethyl]-N-(4-
fluorobenzyl)-3-hydroxy-6-0xo-]
1,6-dihydropyrimidine-4-
carhoxamide (TRA salt)

425 1
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49 o 1N4-(4-fluorobenzyl)-5-hydroxy- 412 6 N "'6\y N 11. OH

1- et hyl - 6- oxo- N2- (pyridin-2 N o ylnethyl)-1,6- 0 N di hydrd8g\milZi0aé ne- 2, 4-
1 dicarboxam de (TFA salt) F 50 o N-(4-fluorobenzyl)-5-hydroxy-1 407 |

oo WY SlasstA 2- hydroxy3nnrpho|m4of off I NI : .)-6-0x0-1,6- N
di hydropyrimdine.4- 0 carboxanm de (TFA salt) 51.0 POfGEARYS)
N- (4-f 1 ugr oBenzs I) 5 hydroxy- 1 453 J-RQdyFaingiyiPhpl 23- 4 \I N
“yl net hyI)ben yd’ 62 0X0- 1 6- N~ 0 di r%@%ﬁmﬁrwmé A- C ¢ar bokam de (TFA

sal t) 0 "o hzyl ) - 5- K M-85~ 7| VI N|oN F
met hyl - (2 rm thyl)-6- cf‘gdfip-‘/ idine- N | di hydroplr hni di ne- 4-
o J O carlbox (T A salt) 53 0 2- 8xyet Nyl )-N-(4-1366 N, c
oN, ¢ NJLC]—IFrretﬁyl hyar oxy-1- nethyl - 6- ox ox016 O \N N "I

di hydr opytigp di ne-4-_© car boXam dé 3 (Audrotey1P5-Blklydl 036 H 1 ndo| - 2-yl ) - 395
1* rte, NOH~ F N— -fdmfﬁpzyl )|mbkylyd meggphdoyh-6-r § \ et hyl | 6-oxo 1,6-

di hydr opyidnt di ne- 4 .carb m de |GdACE-disgitopyrimBe-6
2-[ 2- (4- Henzy! pi 7 |carboxamide

o wm ' 2-bonzyl-N-(2,3- 467 1
dimethoxybenzyl)-1-[2-
{(dimethylamino)ethyl]-5-

OH .
@\/L I o, hydroxy-6-oxo-1,6-
N o7 dibydropyrimidine-4-

o G‘CH;, carboxamtide (THA salt)

20 0 g 2-{4-[{4-ethylpiperazin-1- 480 3
HO. oH £ |yDmethyllphenyl}-N-(4-
‘I::’a N\ | N\/©/ fluorobenzyl)-5-hydroxy-1-
N(j \/Q/L methyl-6-oxo-1,6-

o dihydropyrimidine-4-
carboxamide (TEA salt)

21 o _ N-(4-fleorobenzyl)-5-hydroxy-1] 528 3

Mo ot F methyl-6-oxo-2-{4-[(2-pyridin-
\/@J{”N L 3-ylpiperidin-1-
N E

yDmethyilphenyl}-1,6-

. " |dihydropyrimidine-4-
“ i carboxamide (TFA salt)
N .
22 o N-{4-flaorobenzyl)-5-hydroxy-1§ 276 (M-} 1

methyl-6-0x0-1,6-

HC.. OH F
‘ N l dibydropyrimidine-4-
K\N N - carboxamide '

%) 5 N-@3-dimethoxybenzsh5- | 320 | 1
hydroxy-1-methyl-6-0x0-1,6-

HC. OH
: "L | dihydropyrimidine-4-
Xy N o . |carboxamide
)

O
24 o) . N-[4-fluoro-2- ) M-)344] 1
' H"C\N QH F (trifluoromethylybenzyll-3- ‘
k I ' hydroxy-1-methyl-6-oxo-1,6-
SN dihydropyrimidine-4-
0 - |carboxamide
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NC, OHF yl)ethyl]-N(4-fluorobenzyl)-5 ~~ hydroxyl -nethyl-6-oxo-1,6- \ i
|, o dihydropyrimdine-4- carboxamde 0 56 o 2-[1-(N, N 448 Aprit 3@6N oN - F
di met hyl gl ycyl ) pi peridin-2-yl] \ N N-(4-fluorobenzyl)-5-hydroxy-1 N

met hyl ¢ f- -1.6- N O O di hydropyrnndi ne-4 0% car boxam I salt) 013
150 1 A‘%%ri’?i"j%ooa WO 03/ 035077 PCT/ GB02/ 04753 57 of?'l‘tir'b‘qg“zg‘”Sé

N- (4-fl uof olmnzyl )o5-hydroXy-T 409 4[N-BlKorbl-REdyiykyi)-5-] 308 1
met hyl - 2-{ mFtFLBil -2, 3di hydro =N | 1 Hydrtglobetrybp-18- dxo- 1,6- N
di hydropyfi m{di n&~ 43"/ \ ar boxafihggop(tiGlinegal t) jc ~~| ~ 5§8 o

N-(4-f1 uof obenzyl§: S<hydroky 4. 409 lfeabiganieCH F net hyl - 6- gxo-2-{(1, 2, 3, 4- N
t et rahydrpquinolin-2-kl)-1, 6- di hydr ppyri m di ne-4 N Q car boxamilde (TFA
salt) 59 N-(4-fluorob8nzyl)-5-hydroxy- | 423 4 He H nmeshy drdqg nolin
2-y| )- 6 ! t f aily I_Uqu:FITU\;;"I-_i“)_ﬁXG- i %‘h\?éroarg{_ﬁj‘[&f‘yg"}_b_m €t ||%904 : I\l-;_b_l )
car bOXQ. m ge {TPA sal tlgc\Nw hydroxy-2,3-dihydro-1H-inden-
. i "

=

| o @ 1-y11-1-methyl-2-{4-[(4-

N/ﬁ ' methylpiperazin-1-

I\/ 0 ¢ ylmethyljphenyl}-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TEA salt) i
27 ' o {N-(d-fluorobenzy-5-hydroxy-2f 481 3

Mo H (4-{{(ZR)-2-
- | n\/@' F {methoxymethyl)pyrrolidin-1-

" yljmethyl}phenyl)-1-methyl-6-

“|oxo-1,6-dibydropyrimidine-4-
carboxamide (TEA salf)

28 o cig  IN-(4-fluorobenzyl)-5-hydroxy-24 481 3
My or “4-({(28)-2-
\Nl N\/@ f (methoxymethyl)pyrrolidin-1-
Gu o yl]methyl }phenyl)-1-methyl-6-
ox0-1,6-dikydropyrimidine-4-
carboxamide (TFA salt)

29 0 N-(4-fluorobenzyl)-2-(4-{[(4- 491 3
HE o fluorobenzylaminofmethy! }pht

F A N\/Q'F enyl)-5-hydroxy- 1-methyl-6-
\©\/ I oxo-1,6-dihydropyrimidine-4-

carboxamide (TFA salf)

30 2-benzyl-N-(4-flnorobenzyl)-5-| = 467 1
@ hydroxy-1-(Z-morpholin-4-
NI ylethyl)-6-0x0-1,6-

(b\ . \/@F dihydsopyrimidine-4-
X carboxamide (TFA salt)
31 (I:Hs 1o} 1-(2-{dirnethylamino)ethyl}-N- 335 . 1

e /N.\/\N OoH F (4-ﬂu0rol:tcnzyl)~5-l-1yc.lr?xy—6-
]\ ! oxo-1,6-dihydropyrimidine-4-
S N carboxamide (TFA salf)

32 ' N-(4-fluorobenzyl)-5-hydroxy-§f 355 1
K . . oxo-1-(pyridin-3-ylmethyD-1,6-
o ' dihydropyrimidine-4-

k | OH N\}@,‘" carboxamide {TFA salt)
e
N " '
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, 60 0 Chiral tert-butyl (2S,4R -4 552.8 1 M. N j{YOH
(benzyl oxy)-2-(4-{[(4 . N fluorobenzyl)am no]carbonyl }- o 18 April 2006
5- hydr oxy- 1| - net hyl - 6- oxo- 1, 6- di hydropyrimdin-2 -

yl ) Pyryglosgispe- | - carboxylate 61 0 Chiral tert-butyl (4-{[ (4-
4612 1*80t/|%ca ~N of f . F fluorobenzyl)ani no] cai bonyl } Pc(rﬁ;%ﬁ[@ﬁ?

5- hydr oxy- 133 yl - 6-oxo-1, 6- \ N Ndi{bydiyopwriusibeizarRf ydy- 4- 1A .. o 0
hydr oxypyr r ohdi-ne- I0 \\~~NNN \ /) - - cl |iwdoartboxyizateldONc i | 62 DQ anal
2-[(2S, 4R) - 4- AS osN ( e yl oxY) pgyrietodiidi n-2-yl J-N/ \{I\ 1]
 (4-f1 uor dbeniz TH dp 0 ,.. |[dbderyridg=oxo-1, 6- di hydropyrim di ne- 4
~ car boxanijde {(T NS 3 o Chir al hl?”(b&xaﬂd%?%‘énzyl -5-hydroxy-2 362.8 1*
N'C~NC]—IF[(25 4R) 4hydroxypyrroI|d|n2”\ I N\
yl'] - 1- metfiglr6oxX0= 17 6= N"di-hydropyr T 674 poxanide; (HCL salt)
64 0 Chifal ( quorobenzyI) 5- hydrggggﬁ 7y éplam14 B ] tHyFQ-Oolldlnxy-
ylI1-1-mjl I\ m 1, 6-di hydr opyr i|yag) 28 dm% ydropt ~, 0
car boxami de( Vj}l[%/@:é Apri | Qﬂ&ﬁ,oxaM@ﬁﬂl@%O?? PCT| GBO2| 04753
35 o) 2-(1-benzylpiperidin-2-y[}-N-(4{ 451 4
My OH F fluorobenzyl)-5-hydroxy-1-
“ ! N\Q/ methyl-6-0x0-1,6-
O/’\ N dihydropyrimidine-4-
Ej °© catboxamide (TFA salf)
36, 0 N-(4-fiuorobenzyl)-5-hydroxy-1j 375 4
l-g,o\N OH F methyl-2-(1-methylpiperidin-2-
- | N\/©/ yl)-6-0x0-1,6-
C(k dikydropyrimidine-4-
N . © carboxamide (TFA salt)
CH,
37 e, i, ] 2-(1-benzylpiperidin-3-y1)-N-(4] 451 4
fluorobenzyl)-53-hydroxy-1-
[;/L\J:]:”/"\/@ methyl-6-oxo-1,6-
o dihydropyrimidine-4-
: carboxamide (TFA sal)
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0 - CH,

G-oxe-1,6-dihydropyrimidine-4-
= ’ carboxamide
NJ : ’ .
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cnboxam de 35 468 5 0 2-[3,2-ditnethyl-4- OO0 111 {{~~—~C q 1 1, ( Olq F
(-[1,2- nelhyl)piperazin-&I1J-N H O 8 N N\ (4fl uonbenzyd85AfnjidoRg-| .

met hyl.{ +oxo- 1, 6- CHy dl hydr opynni di ne- 4- cnboxamide 36 391 4 0 HaG OH F
N-(4- flwBesaRenzy! ) - 5-hydroxy-2 N H [(2S, 4R) 4- et hﬁ!@hémzm 3 N \

mel byl pynoti di n-2-ylJ-1 nethyl-6- NC 0 oxo-1, 6-d hydropynm dine-4 CHa
cnboxanmi de -162 18 April 2006 WD 03/ 035077 PCT/ GB02/ 04753 37 467 1 0
"HCNI1 O ' —hydnmrky=t="N+Hnetrthyl- 2|-)J4 © 0
[ (met hyl spl f nyI )acetyl)pyrrolidiny HsC\F
2-yl)-6-0Ko-11, 6-di hydnpyri m di ne- E> 4-carboxam de¢e O Q 38 0{425 1

HO.Nc..OHF 2- [ﬁ:, S)z1lragetyl -4, 4 Wi ngetdluiQnynrol 5-hydyl)-N-(4- ~/ ry-
| AN x flupmbenzyl -5 y r x - )ﬂlemyizz(zw);@mﬂ 6¢xo0- 1, 6-di h/dropyrl m di ne4-
H, C car bokanj de 39N oo bR, 1- aceft y -

4-carboxamide

46 454 3

(1
J:‘I(rld\/@/ f(dimethylaminc)sulfonylpyrolidi

n-2-y1}-N-(4-Ruorobenzyl)-5-

0—9 N hydroxy-1-methyl-6.0x0-1,6-

H, dihydropyrimidine-4-carboxamide

47 416 8
he b OHKL/@,F 2-{(ZR AR} 4-ethoxy-1-
Y “py {(methylamine}exa)acetylJpyrrolid
 }in-2-y1}-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-0x0-1,6- )

é‘“ dihydropyrimidine~4-zarboxamide

43 439 5

2-[(28)-4,4-difluoro-1-(pyridazin-3-

i
Q

ylearbonyl)pyerolidin-2-yI)-N-(4-
N o o fluorobenzy)-S-hydroxy-1-methyl-
6-0x0-1,6-difyydropyrimidine-4-
= catboxamide
[{]
N
49 488 3
o)

HC., OH F
C n\/@’ 2-{(25)-4,4-difluoro- - (pyridin-2-
)q)\l\l yicathonylypyrrolidin-2-yI-N-(4-
Q

fluorobenzyl)-5-hydroxy-1-methyl-

6-0x0-1,6-dikydropyrimidine-4-
~ IN - Jearboxamide
- .
50 o 482 8
THG ave {e-1esy1- '
E H ) [(dimethylamino){oxo)acetyl]-4,4-
: ¢ diffuoropyrrolidin-2-yI}-N-{4-
IO fluorobenzyl}-5-hydroxy-1-methyl-
o N.CH, G-oxe-1,6-dilyydropyrimidine-4-
éHs carboxamide
{514 _ 488 8

HC AN OH F
O)i‘ [ ﬁ\/@’ N-{4-fltorobenzyl}-5-hydroxy-1-
N O Q

methyl-2-{ 1-{morpholin-4-

yi(oxo)acetyl]pyrrolidin-2-y1 }-6-
‘ oxe-1,6-dihydropyrimidine-4-
m carboxamide
4
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H, c et hoxypyrrdlidin-2-yl]-N(4 0 o fluorobeozyO S-Lydraxy-I-nethyl- N-o
6- 0xo- 1, 6-di hydnpydm di ne-4- H,c carboxam de 40 397 4 18 April 2006

- 2-[(2S)-4,4-difluoro-1- HC NI OHIi | F met hyl pynolidin-2-y]}N-(4 F~C~ ' N

f 1 uor ghgR#ydsdr;5- bydnxy | -nmethyl- F* VIN. 0 6-oxo-1, q,cq/(ﬂ%('g@};ggl m di ne- 4-
, carboxamde 41 O495 1 Fi,C OH N2, 3-di net hoxyb

hydnxy- I-rrethylfl oxo-2-[1 N 0 0 0 CFI 3 (pyr| dazi n- 3-yl car bonyl )pyrrol I di n-
- 2-y11-1, 6gizRydnpyrim (]rTE Z——N—Tnboxanm-de—42—476 80 5

N-(4-fl uorobenzyl ) np: Q H(,,NOHC F '
met hyl - 2-y 1-{met hyw @ in- j,'jm’h | £ c:yac tyl)am no)kthyl)-60xo c
CN, o 1,6} dijhydro i ne-4 car b al;i’ié A6 8 H,C, QQ OH -F
2-((2R 4R) - 1 Had~~ m:thylamnogv oyatetyd| 44 O 1) _
met hoxypylr nH{di n- 2- y;l,}c (4 NOo fl F’?ﬁﬁ‘ﬁﬂﬁyﬂa’?‘t’“’%ﬁe ydnxyj- 1- met hyl - O N. oH,
‘6-0Xx0- 1, G-gl hydr opyrim dine-4- H Clcarboxam de 44 489{5 N |F
o 476 3
HC, I DHH F -{@S)1-
e it
o © H:c'o mﬂlogybenzyl)d-ﬁymd.r{;xy-l-
O ~CH, meihyl-6-0xo-1,6-
né dihydropyrimidine-4-carboxamids
{5 poT: 5
o NE-[1-4-{[(d-

fluorobenzyl}aminojcarbonyl }-5-

- OH F
o a g’l’f N\ @ \/@r hydroxy-1-methyl-6-0x0-1,6-
i N dihydropyrimidin-2-yl)-1-

CH, OHE CH, O methylethyl}-N1,N2,N2-
trimethylcthanediamide
55 o 419 1
' MGy -OH F .
| H 2-{{23)-1-acetylpyrrofidin-2-y1}-N-
Q)%N N, {(4-flnoro-2-methoxybenzyl)-5-
o . hydroxy-1-methyl-6-oxo-1,6-
CH, dihydropyrimidine-4-carboxamide
HC )
56 : - 379 4

ihydroxy-1-methyl-6-ox0-1,6-
‘OH, - dihydropyrimidine-4-carboxamide

HC. OH F N-{4-fluombenzyl}-2-[(28,48)-4-
. 'O)\\N [ FL/Q/ fluoro-1-methylpyrrolidia-2-y[j-5-
N

| E ' ' a4 | 8

0 2-[(25,45%1-
|{{dimethylamino)(oxc)acetyl]-4-
fluoropyrralidin-2-y1}-N-(4-

fuorobenzyl)-5-hydroxy-i-methyl-

-CH, 6-0x0-1,6-dihydropyrimidine-4-
" é" : .. fearboxamide

58 _ : 468 8

NI1-{1-(3-{[(3-chloro-4-

0 ﬁ:r flrorobenzyBamino]catbonyt}-5-
1hydmxy—l-methyl-6—oxo—[,6—
dibydrapyrimidin-2-y1}-1-

GH., OHaC GHy |mothylethyl]-N2,N2-
dimethylethanediamide

C-165-




N,HMi I 2-[(2S}4. 4- Muor o- 14pyratin-2- F AN N yl carboybpyrrol ldm 2-ylj-N-(4
F fl uonbeozyl)-5hydroxy-1-nethyl 6oxo-1.6-dl hydnpyrhni di od84prhl 204
earboxam de -163 -------------- o o oo aaooo- 18 April 2006 WO

03/ 03584 035G84-,3B02/ 04753 45 454 4 0 O H3C, A OH

N (4-f1uorobenzyl }5-hydroxy-t- H, C 3=0 N ~. met hyl - Z2((S8E> | rethyl -4 N

N\ [(nrethylsul fouyl)am no]pyrmidin- HN \ O
2-yl)-60x0-1,6dl hydnpyrim din CHa 4-carboxamde 46 454 5 0 H,C,N OHygq / F
2-11_ ,~ OH p N\ I [(dinethylamno)sulfonyl]pynrolidi "~ N '
n-2-vyl pN{4 fluorobenayl )-5- O -g_N hydroxy-1|-nethyl-6oxo-1,6 tOl eH,
~di hydr opyri mi di ne- While fisdrsadinespevifidzBngeachiGhé piGidiplds oftk(c(piﬁﬁntR) 4 e(hoxy- I
X01 "N\ 11Qent|10ﬂ AR lyh e 15}91)1(1(9?%} ﬁa%%hbﬂolséa afr IHQJtﬂaﬁon NB%I‘EQZHCB of the
n-2-yl) ﬁﬁl Iuorobenéﬁ }i ~~=/ dr oxyl - yl -6-0x0-1,6 (JH
di hydr opyPYeR{oR MECHRRSHEH e Pheeréu ¥aripgogs. & tajiong mefgygppogificatons
2- [ (25) - 4hatleaind Withinohd scOpyofiteainlinding claims.

5 .
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N yarboayOPYrmidin-2-y1]'N{4 F N p Oflaonbenzyl) 5- hydm<y | - met hyl

6- oxo- 1, 6-di hydnpyri mi di ne-4- ca rboxam de -N 49 488 5 HIigIAfGI2806t" H I
{1 2-[(28)-4, 4- -11ro-1-(pyridn-2- H~ "N y]carbonYUPy~lidin-2-yl}N{4- F O
0 fl soesieszyl ) - 5- bydr oxy-1 - net hyl - 6- oxo- 1, 6-di hygapysboreizee-4- /-
carboxnndde 50 O 482 8 [to'NOHHH / F 2-{(2S)-1 NI N\ |

[ (di met hyl am uo) (oxo)acetyl]-4.4- N O difluoropynoldin-2-yl]-N4- ,r,(1

fl uonbenzyl } 5- hydroxy-1-nethyl o N CH, 6-oxo-1, 6-di hydropyrl| m di ne-0- CH,
carboxam' de 51 0488 8 I1jc Ay OH/ F 'p N (4fluorobenzy5-hydnky-1- \.

S+ ~( MQ 2-[ 1-[norpholin-0 -N O O yl (oxo)acetyl]pyrrolid)a2-yt)- 6-
oxo-1,6 opyri m di ne-4- cafioxandde O -164 18 April 2006°

L. A compound of Formula (I):

5  wherein

"Rlis
1 -H
(2) -C1-6 alkyl, which is optionally substituted with one or more
10 substituents each of which is independently halogen, -OH, -CN,
-0-Cj.6 alkyl, -O-C1.6 haloalkyl, -C(=0)R3, -CO2R%, -SR3, ,
-S(=0)Ra, '~N(RaRb) -C(=0)-Co-6 alkyl-NRaRD), N(R2)-C(=0)-Cy-
6 alkyl-N(RbR¢), -SO')Ra -N(R2)SO9Rb, -SO2N(RARD),
NR®

d
\NJ\N'R

a .
R NERO-CEORD, B or NRHCEO)CEOINRARD),
15 @3 Rk - " |
L @  -Cy-6alkyl-RK, wherem _
@ the alkyl 1s opnonally substituted with one or more substituents
each of which is independently halogen, -OH, -CN, -0-Ci.6
o * alkyl, -0-C}.6 haloalkyl, -N(RRD), “NR2)CO2RY, |
20 | L - —N(R‘d)C(-O)-Co.ﬁ alkyl—N(RbRC) or -N(Ra)-Co_g alkyl-OH
| " with the proviso that the ~-OH i is not attached to the carbon
alpha to N(Ra) and :
(i)  the alkylis optlonally mono-substituted with -RS, -C1-6
. L * alkyl-RS, -N(R2)-C(=0)-Co-g alkyl-RS, -N(R#)-Co-6 alkyl-RS,
s 20-C0-6 alkyl-RS, or -N(R#)-C(=0)-Co.6 alkyl-RS; wherein RS
| | is . |
| (a) . aryl which is optionally substituted with one or

L -167-




WO 03/ 035077 PCT/ GB02/ 04753 52
[ (di met hyl am no) (oxo) acetyl | py
hydrox | - 6- 0x0-1,6 ow

476 8 y‘l”—lb ﬂﬁ”‘ﬁyl OHp / | F [(di
| hyl am no) (oxo) acetyl Jpytr ol
nmet hoxybenzyl ) - 5--hydnxy- |
di hydnpyri m di ne- 4- car buxani de

f1 uorobenzyl)ani no) cat honyl)-5- HsC. N N hydroxy-I-methyl 6nxo 6 N I

0 446 8 HaC, OHF ~ NN
rmi N O O idin-2-yl)-N (4-flgugsildengyl ) - 5-
CH, di hydropydm di ne- 4- de HP 52 0
ime [(dime}l ~ ~]N'J-~ Rﬁ%cg%q%
I di n-2-yl}- N-(4f|uor02 0 OHZC

ox- CHa net hyl 6- oxo-1,6- N

54 448 8 O NL-[1{4{[(4- O & N OHLi{{ F
11

\ di hydropyri m di n-2-yl ) mre sGdyinhls Gacklof ki@ 1§Tﬁlﬁgﬁ%é’t$nlfl¥hhoé\@n’ N2, N2-

| ri met hyl et hanedi am de @HOC
2-[(2S)-i-antyl pyno[idia %
hydr oxy-| - net hyl 6- oxo-1, Broflise-

R {1 DATEORS. htulatioh 9,586 o

EHa halpllidr Bp\wiensditnyettachadtodani de 56 - 379 4

0 HC OHF N44-fl Uorobméﬂttﬁb$ﬂg§n§l%}a@] ~p |

flruorosl nmet hyl pyrroI|d| n- -([%

4 4- to 8- membered saturated heterocychc Ting

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-¢ alkyl, -C.6 alkyl-ORa,
-C1-6 haloalkyl, -O-C1_g alkyl, -O-C].6 haloalkyl, -C(=0O)Rz,
-CO2R3, -C(=0)-Cy.g alkyl-N(RaRb), -SO2R2 oxo, aryl, or

a 5- to 7-membered heteroaromatic ring
qontaining from 1 to 4 heteroatoms mdependently selected
from N, O and S; wherein the heteroaromatic ring is optionally
substituted with one or more substituents each of which is
independently halogen, -Cj.g alkyl, ~C1- 6 alkyl-OR3, -C1_g
haloalkyl, -0-C1._¢ alkyl, -O-Ci.¢ haloalkyl 0Xo0, or aryl;

-Co-6 alkyl-N(Ra)C(-O) -Cp-6 alkyl-Rk, ,
-Co-6 alkyl-N(R2)C(=0)-0-Co.¢ alkyl-RK, or

. 10
-C1-6 alkyl-aryl; or
(¢}
15
(5)  -Co-g alkyl-0-Cp.g alkyl-Rk,
20 6  -Cp.6 alkyl-S(O)y-Co.g alkyl-Rk,
(" -0-C1.¢ alkyl-ORK, |
®)  -0-Cy6alkyl-O-Cg alkyl-Rk,
(9 -O-Cp6 alkyl-S(O)RK,
.  (10)  -Co.6 alkyl-N(R&)-RE, -
25 () -Coalkyl-NR®)-Cy.6 alkyl-RK,
- (12)  -Co-6 alkyl-N(Ra)-C} ¢ alkyl-ORK,
- (13) -Co.g alkyl-CEO)Rk,
14 -Co-6 alkyl—C(:O)N(Ra)-Co 6 alkyl-Rk
- NG D)
30 @16
(A7) -Cp.g alkyl- N(Ra)C(-O)C(-O)Rk

R2is- C1-5 alky? wh:ch is oPttonally subsntuted w1th one or more substltuents each

| of which is mdependently




F~ N hydroxy- | - met hyl 6- oxo-t , 6- 0 CHs dil rydnpyri ni di ne- 4- =boxani de 57
O 464 8 H,,CNO—|{ 2-((2S,4S}1°F .N 1 tJ ( [(dinethylam n@)4mxcoacetyl]. 4-
FN O fl i di n-2-yl)-N(4- Ofluorobenzy]) 5-h thyl - N CH.
60Xx0- 1‘2 3| ﬁ#d‘mopyrl m di ne-4 NsC car boxam de 58 468 ég%’%ﬁxyd‘”ﬁ‘e

NI -[1-(4-{[(3-chloro-4 HA OH F fl uonbenzyl)am no] carbonyl)-5- ,G I N% \
hydnky-1-mdiyyl)-f C OH C C A hylethyl]NZ-2-y]}1 t Hs O ‘

met byl et hyl ] - N2, N2- . di net hyl e* aaedi am de -165 18 April 2006 WO
03/ 035077 PCT/ GBOZ/ 04753 Wil e the foregoing specification teaches the

N.
F

principles of tihe phisese invention, with exanples provided for t he
pur pose of ill tragjﬁ') the practice of the invention enconpasses all of
t he usual vari at'i ons, "adapt ati ons and/or nodifications that cone within

the scope of tf#e foldNwi ng clains. 5 -166 18 April 2006 WD 03/0 3 50 7 7
PCTI GB02/ 04753(4L Al ®BC1 k.aligt,conpound of Formula (1): 0O R2 OH ~N 3

5 ) 0-Ci1-4 haloalkyi,
| 6 -C=O)Ra,
(7)  -COzRe,
®  -SRa,
. ©® -S:=0Ra
10 (10) -NReRb),

(11) -C(=O)N(RaRb),
(12) -N(R3)-C(=0)-Ci.6 alkyl-N(RPRC),

(13) -SOpRa,
(14) * -NRHSO2RY,
15 (15) -SO2N(RaRb),

(16) -N(R&)-CRY)=0,
(17)  -C3.g cycloalkyl, _
(18)  aryl, wherein the aryl is optionally substituted with one or more
_ substituents each of which is independently halogen, -C1_¢ alkyl,
200 - -C1-6 haloalkyl, -0-Cj-6 alkyl, -O-C] ¢ haloalkyl,
' -C-6 alkyl-N(RaRD), or -Cy.6 alkyl substituted with a 5- or 6-
" membered saturated heterocyclic.ring containing from 1 to 4
heteroat_oms independently selected from N, O and S; -
N ‘ - wherein the saturated heterocyclic ring is optionally substituted
25 - ~ with from 1 to 3 substltuents each of which is mdependently -C1-6
' alkyl OX0, Or & 5- or 6~membered heteroaromatlc ring containing k
from 1 to 4 heteroatoms mdependently selected from N, O and S;
, or I 7 . '
o ~ (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 §; : wherein the heterocycle is optionally -
| subst;tuted with one or more substituents each of which is
Jindependently -Cj-¢ alkyl, -O-Cl 6 alkyl 0%, phenyl, or naphthyl
W1th the proviso that none of the followmg substltuents is attached tothe
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R ~\r RI' "NI NR4 O (lI); 5 wherein Rl is (1) -H (2) -C 1-6 al kyl,
which is optionally substituted with one or nore 10 substlistApuit2d0each of
whi ch i ndently hal ogen, -OH, -CN, 0-Cl-6 al 6 hal oal kyl
-C(=0)|3g°w‘%g"gﬁa “SRa, S(=ORa: -N(RaRb), -C(=0)- Huon qZB%}N(RaRb)
N(Ra)-C(=0)-Co 6 al kyl -N(RbRc), -SO2Ra, -N(Ra)S02Rb, -SO2N(RaRb), NRb
NN>Rd a N(Ra)-C(=O Rb, FI ,or-N(R) C(=0) C(=O N(RaRb) 115 (3) -Rk, (4) -Cl-6
al kyl - Rk, wherein: (i) the alkyl is optionally substituted with one or nore

substituents each of which is independently halogen, -OH -CN, -OCl-6
al kyl, -0 Cl1-6 hal esbkyhtomiiNtBalp),alkyNeddap BaPiRaiacBE tolidRanC( =0) - CO- 6

G tached o the caltoR ar et Bing - EF RGP 00 Tl )

mono- substi t ut ed \M—S(I&O)R,or-PQRaﬁC(MDI)k@,I Rs, -N(Ra)-C(=0O) - COG al kyl - Rs,
-N(Ra)-CO-6 alkyl-Rs, 25 -0-C0O-6 alkyl-Rs, or -N(Ra)-C(=0-CO 6 al kyl -RS;
wher ei n which is optionally substituted with one or -167

18 Apr?l 1}6@61109\6323@/&@%15077 PCTI GB02/ 04753 nore substituents each of which
i s independently hal ogen, -OH, -Cl-6 alkyl, -Cl-6 alkyl-ORa, -Cl-6 ‘
hal oal kyIR4 O Cl-6 alkyl, -OCl1-6 hal oal kyl, nethyl enedi oxy attached to

t wo ' ‘

(1) H,
(2)  Ci.-alkyl which is optionally substituted with one or more

10 substituents each of which is independently halogen, -OH, O-Cj.-¢
’ alkyl, -O-C1.¢ haloalkyl, -NO2, -N(RaRb), -C(=0)R2, -COzR2, -SR2,
-S(=0)R8, -S02R?, or -N(R#)CO2Rb,
3 C1-6 alkyl which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, or O-C1.4

15 -élkyl, and which is substituted with 1 or 2 substituents each of which is
independently: o
(@)  C3-gcycloalkyl,
@  anl, |
- ‘ - (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 mdependentiy
. selected from N, O and S,
| o (v}  a5-or 6-membered heteroaromauc ring contmnlng
25 ‘ 7 : - from1to4 heteroatoms mdependently selected from N,
o  OandS,or R
. (Vi)  a9-or 10-membered fused bicyclic heterocycle
. containing from 1 to 4 heteroatoms independently _
B selected from N, O and-S, wherein at least one of the
30 ‘ _ o rings is aromatic,
' 4 C2.5 alkynyl optionally substituted w1th aryl
- (5) ~ C3.3 cycloalkyl optionally substituted with aryl,

6 aryl, _ , _ - o
(7). afused bicyclic carbocycle cbnSisﬁng of a benzene ring fusad toa
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adj acent carbon atons, or aryl; 5 (b) a 4- to 8- nenbered saturated
‘heterocyclic ring containing froml to 4 heteroatons inddfenudatny
selected fromN, 0 and S; wherein the saturated heterocyclic ring is
opti onaVPP¥&HStituted with one or nore substituent sSPEHEBO2ERTS3which i s

| ndependent |y hal ogen, -Cl1-6 al kyl, -Cl-6 al kyl-ORa, 10 -Cl-6 hal oal kyl,
-0-Cl-6 al kyl, -O Cl1-6 hal oal kyl, -C(:O) Ra, CQ2Ra, -C(=0-0C0-6

‘al kyl - N(RaRb), -SQ2Ra, oxo, aryl, or -Cl-6 alkyl-aryl; or (c) a 5- to.
7-menbered heteroaromatic ring containing from1l to 4 heteroatons

I ndependent |y selected 1 romN, O and S; wherein the heteroaromatic ring
Is optionally subgq"?fﬁé‘:’&{k\ﬁet h one or nore substituents each of which is
i ndependent | y @8al ogen or 6-GR2nfbe@t kythrated Glte®cpllik ying ORaain€irob | tedl oal kyl ,

R P BBt s Y 6 8 alig - ar
(8) -0-Cl-6 aly1- @ -H&mbyrle meroaromslcn@@ﬁta@uw 911" 1dp &) nRk, (10) - 00-6
a: tyl N(Ra) - Rk 25 hekioatonfeGhdepaldéptly deBad fiodr16, Ghdgys,oRk, (12) -co-

al k;(ll QER?); N( R @ W%B%Fmﬁge%ﬁ‘%)m%l‘égfﬁﬁ% O"ﬁkaﬁa’jgé%%?)i &b‘m al kyl -

30 (16) -CO 6 al ky heRfoRa)ICHBp@IODBektky fromKY, (band §, WHEreIrGDIst

al kyl - N(Ra) C( O C( =@ &t tn&8ndsSs abrhafc; @l Kyl which is optionally substitut ed
with one or nore substituents each 'of which is independently -168 18 April

2006 WD 03/ 038PI PCT/ GB02/ 04753 (1) -hal ogen,
' 10 ' _ each aryl in (3)(ii} or the aryl in (4), (5) or (6) or each fused

carbocycle in (3)(ii) or the fused carbocycle in (7) is optionally
substituted with one or more substituents each of which 1s
independently halogen, -OH, -Cj.6 alkyl, -C1-¢ alkyl-OR2, -C1.6
. . haloalkyl, -O-C1.6 alkyl, -O-C1-6 haloalkyl, -CN, -NOg, -N(RaRb),

15 . -C1.6 alkyl-N(RaRD), -C(=0)N(RaRb), -C(=O)R3, -CO7R2, -Ci._4
alkyl-CO2Ra, -OCO7R3, -SR2, -S(=0)R2, -SO2R4, “N(R2)SO2Rb,
-SO7N(R2Rb), N(RZ)C(=0)Rb, -N(R2)CO2Rb, -C1.6
alkyl-N(R2)CO2RDb, aryl, -C1-g alkyl-aryl, -O-aryl, or -Cg-6 alkyl-het
wherein het is a 5- or 6-membered heteroaromatic ring containing from

20 - 1tod hcteroatoms independently selected from N, O and S, and het is

optwnally fused with a benzene ring, and 18 opt:ionally substituted with
one or more substituents each of which is independently -C3-6 alkyl,

-C1-6 haloalkyl, -0-Cj.g alkyl, -O-C1.¢ haloalkyl, oxo, or -CO2R3;
each saturated heterocyclic rihg'in (3)Gv) 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, ora 5- or -
6-membered heteroaromatic ring containing from 1 to 4 ‘héterdatoms
A mdependently selected from N, O and S; and
30 ' each heteroaromatic nng in (3)(v) or the heteroaromatic: fng in
o (9) or each fused bicyclic heterocycle in (3)(vi) or the fused blcychc |

~ heterocycle in (10} is optionally substituted with one or more
substituents each of which is independently halogen, -Cj-6-alkyl,

-C1.6 haloalkyl, -O-C1g alkyl, -0-C1.6 haloalkyl, oxo, aryl, or -C1-6
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(2) -OH, (3) -CN, (4) -O0C1-6 alkyl, 5 (5) OCl1-6 haloal kyl, (6)

-C(=ORa, (7) CO2Ra, (8) -SRa, (9) -S(=O Ra, 10 (10) - N{IRaRim)l 2004 11)

-C(=O N(RaRb), (12) -N(Ra)-C(=0-C1l-6 al kyl -N(RbRc), (13) -SQ2Ra, (14)

- N(Ra) SQRRb, 15 (15) -S2N(RaRb), (16) -N(Ra)-C(Rb)=0 17) -C3-8
-cycloaf%’ﬁ?mﬁgﬁ) aryl, wherein the aryl is optionall?CHGBéMWFﬁted Wi th one
or nore substituents each of which is independently hal ogen, -Cl-6 alkyl,

20 -C1-6 hal oal kyl, -OCl1l-6 al kyl, -0-Cl-6 hal oal kyl, -CO0-6 al kyl - N(RaRb),
or -Cl-6 alkyl substituted with a 5- or 6- nenbered saturated heterocyclic
ring containing from1l1l to 4 heteroatons independently selected fromN, O

and' S; wherein the gg(w,gl?ﬁ; ed heterocyclic ring is optionally substituted
25 with from1l to 3 substituents each of which is independently -Cl1-6
al kyl, oxo, or a 5- or 6-nenbered heteroaromatic ring containing froml to

4 het er oat UrilematiielydhtiendtR 4 togashes with thef N tmwiNch Dothiat aBached forfnkd)3.a 5- to

8- menbere | i ter C ieh.is saturated.30 or unsaturated and
cont ai 1 ?‘}Z%ﬁ@"? I%ﬁ%‘féf'g?%@&%“&m“%ﬁﬁ“%%g# ont BRI AT R, 0 and o
wher ei P t NEYARS BA5EsAdeRtly, LiopplkdwaPXSY substituted with one or nore
substituents each of which is independently -Cl1-6 al kyl, -0-Cl-6 al kyl,

0XO0, phenyéachﬁi, ﬁpﬁ@taﬂég{ati%\{nb%g;.&%gg%?&iH%(iue’taq%%; none of the follow ng

substituents is aftac

RX is carbocycle or heterocycle, wherein the carbocyele or heterocycle is optionally
10 substituted with one or more substituents each of which is independently
(1)  halogen, B
2y -OH, -
3) -CN, :
_ @ -C 1-6 alkyl, which is optionally substituted with one or more
s ' substituents each of which is independently halogen, -OH, -CN,
' -0-Cj ¢ alkyl, -O-C1-¢ haloalkyl, -C(=O)R2, -CO2R2, -SR8,
-S(=0)R?, -N(RERb), -C(=0)-(CHp)0-2NRARD),
N(R2)-C(=0)-(CH2)0_2NRURC), -SO9R2, -N(R&)SO2RD,
| -SO2N(RERD), ar -N(R2)-CRb)=0, .
20 (5)  -0-Ci-6 alkyl, which is optionally substituted with one or more
o substituents each of which is independently halogen, -OH, -CN,
- 0-C1.6 alkyl, -0-C]. haloalkyl, -C(=O)R2, -COR, -SRa,
-S(=0)R2, -N(RaRb), -C(=0)-(CH2)0-2NRRb), -
- o - N(R2-C(=0)-(CH2)0-2N(RDRC), -SO2R, -N(R2)SO2RD,
.25 : : -SO2N(R2RD), or -N(R#)-C(Rb)=0, -

s © Nop,
| M oxe,
() -CE=OR?,
S (® -COgRa,
30 - (10) -SRa,

(11)  -S(=O)Re,

- (12)  NRaRb),

(13) -C(=O)NRRDb),

(14} -C(=0)-Ci-6 alkyl-N(RaRD),
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18 April 2006 WO 03/035077 PCT/ GB02/04753 carbon atomin the -Cl-6 al kyl
group that is attached to the ring nitrogen: hal ogen, -CHg AgDHCRO® al kyl,
-0 d-6 haloalkyl, -SRa, S(=ORa, or -N(Ra)-C(Rb)=0; 5 R3is -Hor -Cl-6
al kyl ; i 1) H (2) Cl-6 alkyl which is optionally substituted with
one or “r?gﬁ'é/b%?)hsubsti tuents each of which is i_ndepen%ﬁ?ﬁ%’oﬁﬁpogen, - OH,
OCd-6 alkyl, -0-Cl-6 haloal kyl, -N02, -N(RaRb), -C(=0 Ra, -COQ2Ra, - SRa,
S(=O Ra, -SO2Ra, or -N(Ra)CX2Rb, (3) Cl1-6 alkyl which is optionally
substituted with one or nore substituents each of which is independently
hal ogen, -OH, or O Cl-4 15 alkyl, and which is substituted with I or 2
substituents eagis)of NgRbehdgb | ndependently: (i) C3_8 cycloal kyl, (ii)
aryl, (iii) a fﬂ% d ki &\égl'i ¢ carbocycl e consisting of a benzene ring 20
fused to a C4_7 c?cl oalkyl, (iv) a 5- or 6-nenbered saturated heterocyclic
ring. containi ng7!r ofP2NERSRE), het er oat ons i ndependently selected fromN, 0
. and-S, (v) a 5-(19y 6 het eroaromatic ring containing 25 froml to 4
het er oat ons ind@ endently Selected fromN, 0 and S, or (vi) a 9- or

10- menber ed fus 'bi‘@%l ic heterocycle containing froml to 4 heteroatons

TS o T R .
C3- 8 ‘cycl oal kyl - opti onal 0§ﬂl§’§¥?“¥ﬁﬂt@t%aﬁwf3’i‘mhls indgpenderyly (7) a fused
bi cyclic carbocycle conshagrhgOBt -GNbEnzenialiah g0y sealigi 008CT 6
T o haloalkyl, -C(=0)R2, -CO2R3, -SR, -S(=0)R4, -N(R2Rb),
0 . : - -N(RF)CO2RD, -SO2R2, -N(R2)SO2Rb, -SON(RARD), or
N(R2)-CRD)=0,
1) -Co.6 alkyl-N(R4)-Cg-¢ alkyl-Rm,
(22)  -Cp.g alkyl-0-Co_g alkyl-Rimn,
(23) ~C0-6 alkyl-S-Cp.g alkyl-Rm,
15 (24)  -Co.-6 alkyl-C(=0)-Cq.g alkyl-Rm,
(25) -C(=0)-0-C.g alkyl-Rm,
- (26) -C(=0)NR)-Cp.g alkyl-Rm,
@7)  NRHC(=0)-Rm, - -
| | (28)  -N(R3)C(=0)-C].¢ alkyl-R™, wherein the alkyl is optionally
20 o substituted with one or more substitvents each of which
| is independently halogen, -OH, -CN, -C.¢ héloalkyl,
-0-C16 alkyl, -O-Cy.6 haloalkyl, -C(=O)R2, -CO9Ra,
-SR3, -S(=0)R#, -N(R2RD), -N(R2)CO2Rb, -SOjRa.
- - -N(R2)SO2Rb, -SO2N(RaRD), or -N(R)-CRD)=0,
25 (29) -NR-C(=O0)-N(Rb)-Co.g alkylRm, -
(30)  -N(R&)-C(=0)-0-Cg. alkyl-Rm,
@1 -NR2)C(=0)-N(Rb)-S02-C.¢ alkcyl-Rm,
(32)  -C(=0)-C(=0)-NRARD),
R - (33) " C(=0)-C1-6 alkyl-SO2R?, or
30 (34 -C(=0)-CEORM o

carbocycle in RK is (i) a C3t0Cg mdnocycli'c',_ saturated or unsaturated ﬁhg, (yaCy
: _;o Cl12 bicyclic ﬂng‘system, or (i) a C1 1 to C1g tricyclic ring system, whefein each
. Ting 11.1,(ii-) or '(iij) is independent of or fused to the other ring or rings and each rmg is -




-170 18 April 2006 WD 03/035077 PCT/ GB02104753 C5-7 cycl oal kyl, (8) a 5-
or 6-nmenbered saturated heterocyclic ring containing froml§ Apmi 2006

het er oat ons independently selected fromN, 0 and S, (9) a 5- or 6-nmenbered
‘heteroaromatic ring containing froml to 4 5 heteroatons independently

 select MOPGHA, 0 and S, or (10) a 9- or 10- menber SEHERIEEB cycl i c

het erocycle containing from1l to 4 heteroatons independently selected from
N, 0 and'S, wherein at |least one of the rings is aromatic; wherein 10
each aryl in (3)(ii) or the aryl in (4), (5) or (6) or each fused
carbocycle in (3)(iii) or the fused carbocycle in (7) is optionally

substi t ut quygtgdtbrqﬂﬁuggtec{mre substi tuents each of which is independently
hal ogen, -OH, -Cl-6 alkyl', -Cl-6 alkyl-ORa, -Cl-6 haloalkyl, -0-Cl-6
alkyl, -OCl1-6 haloal kyl, -CN, -N®2, -N RaRb) 15 -C1-6 al kyI N( RaRb)

: gg 3 gg Rda%gyelﬁniﬁ)ﬁﬂ) 2 4G0BRAembdrdd Garnnd l:ﬂéf lri\lfg%?f %ﬁgﬁ{% ) OCRRb,
-Cl-6 _al |(”)S'1 ﬁ?%ﬁ“fﬁg%%ﬁf ring @13“’8" & Qv anglhyp 1 n@nﬁwﬂ trigyelic CO- 6

al kyl - Aet nnw&e& iWhiein dagh wngbin (G) or@iiiyerinédpesiciEdroF AREOBRA &hér' ng containing

from 20 1riagoéifeted [aTal=Tn l.ected fr.om N, nd S, and het
is opti oﬁa%lc}/ lf‘kgsed@%l?ﬂglss enz%%%{r}%alﬂ%atgg%ql%“ %Ctllf:gﬂ%flql‘iyc Ubst i t ut ed

with one P’e”%‘HB%CPPPB% SEETReBRIRSHG it heterpatelepessiediftom - CL- 6 al kyl |
- Cl-6 hal bTan@}lﬂS anda Bllate af kaylbon atéhnandwharbil ahKitle-or H6% o fqg - CO2Ra; each
5

Ting (o (ool @axai fotkioim & bbb b g hang oo momRithe ent 5 each
~of Whlll(?:h Rrogey dsisEnstnanstis ?Pfﬁ’a#lbglimenu@ 6 alkyl, -Ci -6 haloallryl, -0-Cl-6

al kyl, -0-Cl -6 hal oalkyl, oxo, aryl or a 5- or 6-nenbered heteroaromatic
ring cont@gRgrAg;s {da E%d'%e e en |y selected fromN, O
- and-S; and 30 egchgé;gngteé{rﬂgcgéjé}u c r# 8’\‘7 ?{F‘sfnﬁé"%@iceroaronatl c ring

n - (9) dieteserypetiichds dhuasted omlnbﬂtmfedey@é@tdlﬁ% ffodd { ¥ 4 hdrodthigs f used Dbicyclic
' independently selected fiom 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 3; wherein any one or more of the nitrogen and sulfur
heteroatoms in the heterocycle or bicyclic heterocycle is optlonally oxidized and any
one or more of the nitrogen heteroatoms is ‘optionally quaternized; and wherein

. the cycloalky] or the aryl defined in R is optionally substituted with
2Q S one or more substituents each of which is mdependently halogen, -Cj_g alkyl

optionally substituied with -0-C1_4 alkyl, -Ci¢ haloalkyl -0-C1.6 alkyl

-0-C1.6 haloalkyl -N(RaRbY), aryl, or -C}.¢ alkyl-aryl; and
the monocyclic or bicyclic heterocycle defined in Rm is optxonally

' N substituted with one or more substituents each of which is independently
25 halogen, -Cj.¢ alkyl, -C1. 6 haloa]kyl -0-C1-6 alkyl, -O-Cj-g halealkyl, oxo,
aryl, -C1.6 alkyl-aryl, -C(:O)—aryl -COz -aryl, -CO2-Cy.¢ alkyl—aryl aS5-or
- 6-membered saturated heterocychc 1ing containing from 1 to 4 hcteroatoms -
| mdependently selected from N, O and S,ora5-or 6-membered

o heteroaromatic ring contammg from lto 4 heteroatoms mdependently selected
- 30 | from N, OandS and '

eachn i.s independently an integer equal to zero, 1 or 2;
or a pharmaceutically acceptable salt thereof. C
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heterocycle in (10) is optionally substituted with one or nore

substituents each of which is independently hal ogen, -C -a8apey2006 - C1-6
hal oal kyl, -O Cl-6 al kyl, -0-Cl-6 hal oal kyl, oxo, aryl, or -Cl-6 -.171 18
Apri | 03/0 3 5 0 77 PCT/GBOZ/O4753 al kyl Iternatlvely
R3 and%%%§€%g§lher with the Nto which both are attg%%édmygﬁ:ﬁa C3-7
azacycl oal kyl which is optionally substituted with one or nore substituents
~each .of 5 which is independently -Cl1-6 al kyl or oxo;, each Ra, Rb, Re, and
Rd is independently -H or -Cl1-6 alkyl; Rk is carbocycle or heterocycle,
wherein the carbocycle or heterocycle is optionally 10 substituted with
one or nore substituents each of which is independently (1) bhal ogen, (2)

- OH, 3) -CN, (4),-Cl-§ alk which i t| stituted with one or
nore 1(5 ?substi tt(Je)n ‘s ea CSP}Q\AWﬂdaﬁC‘?I%mg Od:g %n@é’ﬁlﬁg %H?ogen, -OH, -CN,
-O-Cl-6 al kyI -O-Cl-6 haloalkyl, -C(=O Ra, -C®2Ra, -SRa, -S(=0Ra,

- N( RaRb) , C(('ﬁ)) ( 2) 0- 2N( RaRb), N(Ra)-C(=0) - (CH2)0-2N(RbRe), -SX2Ra,

I-SN(ORS ?gﬁglbl y@ubs r“h%ﬁgﬁ Wﬁ’f]ﬁls "E’i’ga%arucgr%%ém%d‘%alé$uen scéa(?halo]i‘(y\l/\hl \(/:\ﬂi |02

i n‘dependent |y hal og®stituenttach 6iNvhich [Difdepéndantkpfialoge®)-QH; 8Mhal oal kyl ,

=0 Ra, -CQ2Ra, : = #CHRa0- 2N( RaRb
N(C(Ra))C( L0- (CH2) tﬁB%fﬁ e hmw%%%%&% SOZN((RaRb)) or
_N(Ra) - C( Rb) =0, (Rﬁf% “0)*‘3@81) % | (9) -CCRRa, 30 (10)
_SRa, (11) -9( O)sza) C(=0)-C0.4 alkyNRYRS), -SO2R3, NRBSORD,

NR? )
_ \\N/U\N’R
: =
10 -SO2N(R2RD), -N(Ra)-C(=0)RD, R | NRCE=O)RK,
or -N(R2)C(=0)C(=O)NRDRC)
(3) "Rka |

(4) -C1-4 alkyl-RK, wherein:
i) the alkyl is optic'\nally substituted with from 1 fo 4 substituents
15 ' each of which is independently halogen, -OH, -CN, -0-C].-4
alkyl, -0-C1.4 haloalkyl, -N(R2Rb), -N(R2)CO2Rb,
NR)C(=0)-Cp.4 alkyl-N(RPRC), or -N(RH)-(CH2)24-OH;
and '
R (i)  the alkyl is optionally mono-substituted with -RS,
20 : -N(R2)-C(=0)-Co-4 alkyl-RS, -N(R#)-C-4 alkyl-RS, -O-Cp4
' alkyl-RS, or -N(R#)-C(=0)-Cp-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, -C}_4 haloalkyl, -O-Cj-4 alkyl,
25 | -0-CJ 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 o . substitated with from I to 3 substituents each of which is
‘ * independently halogen, -C]-4 alkyl, -Cj-4 alky}-OR®, -C1.4
haloalkyl, -O-C1-4 alkyl, -0-Cj4 haloalkyl, oxo, or phenyl; or
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(12) -N(RaRb), (13) C(=O N(RaRb)> (14) -C(=0)-Cl-6 al kyl -N(RaRb), -172 18
April 2006 WD 03/035077 PCT/ GB02/ 04753 (15) - N(Ra)C(=0) Rig Aptil@pos SO2Ra,
(17) SO2N(RaRb), (18) -N(Ra)S02Rb, 5 (19) . -Rm (20) -Cl-6 al kyl-Rm

wher ei Kyl is optionally substitut ed Wi t h o] g substituents
each "P \/\Ef i s i ndependently hal ogen, r}gfﬁ%oﬂgﬁ% dal kyl, -OCl-6

al kyl, -OCl-6 haloalkyl, -C(=0 Ra, -CDZRa, -SRa, -S(=0 Ra, -N(RaRb), 10 ,
N(Ra)CC_)ZRb, --SO2Ra, -N(Ra)-soZRb, -S2N(RaRb), or N(Ra)-C(Rb)=0, (21)
-C0-6 alkyl-N(Ra)-CO-6 al kyl-Rm (22) -C0-6 al kyl-O-CO 6 al kyl-Rm  (23)
-C0-6 alkyl-S-CO-6 alkyl-Rm 15 (24) -C0-6 alkyl-C(=0)-CO6 al kyl-Rm  (25)
-C(=0)- 0006 al kyl -Rm (26)(c) C( 23k RaeniBered sﬂhiﬁ)ddh&é}ocEdlﬁ?m

-N(Ra O-Rm (28) N 0 Eyl is

Op'EI o)nacl(l y) 20 su(bst |) t ut gﬁa‘a%lfl%}r%wjel tSﬂaheF%oam%SdE‘%f’%%H@%se eﬁ%ﬁ of which is
i ndependent | y hal ogen, folHIN (Gnd S; @hegiththk satfipd hetergeclic Gngiskyl , -0-Cl -6
hglogal kyl, N g(a ):S,)o;%b - su&%ﬁu @(tﬁ%ﬁf;} to?,N.,(xEﬁﬂ&us ead ) CO2Rb,

- N( RaR)aj (=0 - N( Rb) - CO- ST ‘“%ﬂde b ‘%ﬁa C&@ " é)“(?&%@ﬁakyl Rm (31)
- N(Ra) - ¢(=0) - N( Ro) - SC2- 0@164 lwmm—claml QG h@Qaﬂ@)‘ ~N(-RIRB) ,

A -CO2R2, -C(=0)-Cp.4 alkyl-NRaRD), -S02R4, ox0, or phenyi,

or
(5)  ~(CH2)0-3-C(=0)N(R2)-(CH2)0-3-RK;
10 | '
or a pharmaceutically acceptable salt thereof.

3. The compound according to claim 2, wherein R1 is:
15
o H
(2)  ~Ci.4 alkyl, which is optionally substituted with from 1 to 3
substituents each of which is independently halogen, -O-C1-4 alkyl,
| -0-C14 haloalkyl, -C(=0)Ra, -CO9R?, -N(R2Rb), or
20 -C(=0)-(CH2)p-2-N(RaRD),
@) Rk,
4)  -(CH2)i-4-RK, wherein:
' ) the -(CH2)1-4- moiety is optionally substituted with 1 or 2
o o substituenis each of which is.independently halogen, -OH,
25 S -0-C1-4 alkyl, -O-C1.4 haloalkyl, or -N(RaRb); and
(i)  the -(CH2)1-4- moiety is optionally mono-substituted with -R$
or -N(R®)-(CH2)1-2-RS; wherein RS is |
(a)  phenyl which is optionally substituted with from
o '1 to 3 substituents each of which is independently halogen,
30 - - -C1-4alkyl, -C1-4 alkyl-OR2, -C1.4 haloalkyl, -0-C1-4 alkyl,
. or -O-C1-4 haloalkyl; or ‘
(b a5- or 6-membered heteroaromatic ring
containing from 1 to 4 hetéroz_ltoms indepcﬂdently selected
. from N, O and S; wherein the heteroaromatic ring is optionally
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" (33) O(=0)-CL-6 al kyl-SO2Ra, or 30 (34) -C(=0)-C(=O)Rm carbocycle in Rk is
. (1) a C3 to C8 nonocyclic, saturated or unsaturated ring, 18iAprilao@& to Cl12
bicyclic ring system or (iii) a d | to Cl6 tricyclic ring system wherein
each i in.,(ii) or (iii) is independent of or fu he other ring or
ri ngs Welsdsint ng is 173._ 18 April 2006 WO 03/ %%g(f&)‘%"@é% GB02/ 03753
saturated or unsaturated; heterocycle in Rk is (i) a 4- to 8-nenbered,

-~ 'saturated or -unsaturated nonocyclic ring, (ii) a 7- to 12-nenbered

bicyclic ring system or (iii) an 11 to 16-nenbered tricyclic 5 ring
system wherein each ring in (ii) or (iii) is independent of or fused to
- the other ring or ringssubsgtuedchtritomg! ks3 ambitoaiteshchof whislisur at ed; t he
~ nonacyclic ring, bicycl@enehid@iviNSESNCP 1 QYCh LvibRY 8YSt em cont ai ns
from1l to 6 heteroatons nseelf ect eg frgm’ l\{)ﬁaﬁcgﬁd ]glaniél a bal g?l‘ce of carbon
atons: and wherein any BHeBH. fhFe4siol ge-O-fil e BieHyk®8 sul fur het er oat ons

‘ ihst_opti 1(:)nal ly be 1(:)_xi di Iz;ad, a(@%i arhYS-%PS—Iﬁbhlb?!}E%ﬁ?tﬁfawH%teﬂ&y&igtﬂn lgenC3 o
eter ons is optiona uat erni zed; eac I s jndependently C3-
cycl o?kyu aryl; a 5- FpiaaniAg gy tﬂg'rpﬁﬁﬁ??f})gfsil dePﬁ‘éeBﬁ%b%%ea which is

. saturated or unsat ur at effoaiN] Cant jiwhsrefir thazdurhted Hethet wlio ahgirs

i nd dent| | ect ed ; : 10- d bi i
Ihgt :ngyglne ):I/.SS\(/E\/I"Iieghei SSﬂtﬁHﬁleugsJﬁﬁ}gd with Bom3 t%-?’cfhgs n{g%g&eéfe I cyclic

ura r..unsaturate cont al from1lto 4
het er oat ons i ndependent Y %ﬁgép@@pg%nw%gqp,%l%ﬂ%&—qﬁ@a@l— {ny one or
nore -of the nitrogen andisahfloalkylh€x-€r-qatkghys0id) -4 hadodlief eCGaPBae or bicyclic
~heterggycle is optional +ry_c Rdi zed and .any one or nore of the nitrogen
het er oat ons i s_optional gUat er ni zed; and wherein the cycloal kyl or the
~aryl defined i(® Rm(?@oélﬂéab‘ﬁgﬂﬂ)ﬁ%ﬁ tituted with 20 one or nore
substituents gech af(CHa)NReXC(EOWRERendent |y hal ogen, -Cl -6 al kyl
optionally substit i -Q- Cl=4 al kyl, -Cl-6 hal oal kyl, -OCl -6 al kyl,
-0 Cl. 6 hal oaIta yl, LE ?)(‘g'r"{ébl,{k’(gf- Cl-6 al kyl-aryl; and the nonocyclic
or bicyclic héBer oc5EHB)NRENLEO)H=LNERIR6bt i onal |y substituted with one
or nmoje substituents each of which is independently 25 hal ogen, -Cl-6
al kyl,” -Cl -6 _hal oal kyl, -0-Cl-6 alkyl, -0-Cl1_6 hal oal kyl, oxo, aryl, -Cl-6
‘al kyl - ar yar 2 phapacyutigglly| accepble. sght fhereof.cop- C1- 6 al kyl -aryl, a 5- or
. 6-menbered saturated heterocyclic ring containing from1l to 4 heteroatons
i ndependent |y sel e&t ed ,I,rom N r . 6- menber ed

R Noust S0kding 16 aim £ whiteir
20  Rkis C3.-g cycloaikyl; 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 contéining from 1 to 4 heteroatoms
_ independently selected from N, O and S; or 2 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 in'dependcntly selected from N, O and S;
wherein the cycloalkyl, aryl, bicyclic carbodycie; saturated heterocyclic
~ ting, heteroaromatic ring, or bicyclic heterocycle is optionally substitted with from 1
to 4 substituents each of which is independently '

- 30 (1)  halogen,
| @ -OH,
(3) —CN3

@ | -C1-4 haloalkyl, .
(5)  -C1-4 alkyl, which is optionally substituted with from 1 to 3

177 -




heteroaromatic ring containing from1l to 4 heteroatons independently
selected 30 fromN, Oand S; and each n is independent!|y I8Apmt288@r equal
to zero, 1 or 2; or a pharmaceutically acceptable salt thereof. 174 18
April 2RQ8 03/ 035077 PCT/ GB02104753 2. The conpgund. ing to claim
1, wherei nlo?l’?sl\‘pi s: (1) -H 5 (2) -Cl1-4 alkyl, which s op?ﬁ@%\glly
substituted with from1l to 4 substituents each of which is independently
hal ogen, -OH, -CN, 0-Cl-4 alkyl, -0-Cl-4 haloal kyl, -C(=O Ra, -CO2Ra,
-SRa, -S(=ORa, -N(RaRb), -C(=0)-CO 1 al kyl-N(RaRb), N(Ra)-C(=0-CO4
~al kyl -N(RbRc), -SQ2Ra, -N(Ra)SO2Rb, 1INl Rb NN Rd a 10 SO2N( RaRb),
-N(Ra)-C(=O Rb, R Rc - N(Ra) Gub@tfkais eadti of Wiltek HdephidemB) NERBY) (3) - Rk,
(4) -Ci1-4 al kyl -Rk, wherein: dt%#tﬂg,lab&yin[mgo J Qf(abm dtuted vvlth
a e

from1 to 4 substituents 15e ISII’I E)endenl abogen - OH,
-CN,” -0-C1-4 alkyl, -0-d-4%4&

-N(Ra) (=0) - CO- 4 al kyI N(Rbmma)@(_ej\((ﬁaj)obﬂtﬁb@HSGjRa and (||) the al kyl
is optionally nono- substltut wp %% IQ@F?_S aI kyl -
-N(Ra)éCO4 al kyl -Rs, -0- Co- Frliscdrorgo ) &5, kyI
wherein Rs is (a)' @ryl- Qdﬁllgmhal@llqﬂ)tlonally substituted with from1 to 3

substituents each gf w@mlfa@d@mam%mﬁm 1A86d wilHom Elod al kyl
" -Cl-4 al kyl - 1- 4 hal oa O Cl1-4 hal oal kyl ,

yl
met hyl enedi oxy at tached to t%Stﬁﬂ?ﬂé%@ﬂl of ‘Elaﬁfb'érmd&?%nﬂ)bp}bh%ﬂyl
_0-C. alkyl, -0-C1.6 haloalkyl, -C(=O)Ra, -CO7RE,

10 -SR3, -S(=0)R3, -N(RaRb), -C(=0)-(CH2)0-2N(R2RD),
N(R@)-C(=0)-(CH2)0-2NRDPRC), -SO2R4,
-N(R3)SO7Rb, -S02NR2RD), or -N(R2)-C(Rb)=0,

(8 -NOg,
_ )] oxo0,
15 . (10)  -C(=O)Ra,
(11) -CO2Ra,
(12) -SRa,

(13) -S=O)Ra,
(14) -N(RaRb),

20 (15) -C(=O)N(R2RD),
(16) ' -C(=0)-C1-6 alkyl-N(RaRD),
(17) -NRYOCEO)RD,

(18) -SOpRa,
| (18) -SOZN(RaRD),
25 . (19  -N®R2)SO2Rb, .
(20) " -Rm,

(21) -Ci-4alkyl-Rin,
(22) -(CH2)p-2-N(R2)-(CH2)0-2-Rm,
- ~ (23) +CH)02-0-(CH2)0-2Rm,
30 (29 -(CH2)0-2-S{(CH2)0-2-RM,
| - (25)  ACH2)0-2-C(=0)-(CH2)0-2-R™,
(26) -C(=0)-O-(CH2)0-2-Rm,
@27y -C(=O0)N(R2)-Rm, or
(28) - -C(=0)-C(=0)NR=RD);
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(b) a 5- or 6-nenbered heteroaronatlc ring
het er oat ons |ndependently sel ect ed.
het eroaromatic ring is optionally 30 substituted with from1 to 3
ach of which is independently hal oge kyl ,
5 hal oal kyl, -0-Cl-4 alkyl, -0-0 - 4%&‘%"?{@%
2006 WD 03/ 035077 PCT/ GBO2/ 04753 (c) a 5-
containing from1l to 4 heteroatons
fromN, Oand S; wherein the saturated heterocyclic

B subst |{$§%§

al kyl

phenyl or -175 18 Apri
6- member ed sat ur at ed het erocyclic ring
i ndependently sel ected
ring is optionally substituted with from1l to 3 substituents each of
whi ch i's independently hal ogen, -Cl-4 alkyl, -Cl1-4 alkyl-ORa, -Cl-4

cont ai ni ng from1lto 4
fromN, 0 and S; wherl8iAp:ilR606

0Xo0,

-Cl4
or
or

5

hal oal kymgm%ag@awm%&b%méqqa'k Y, - o(=0Ra, CRa, -C(=0)- 004

al kyl -
- (CH2) 0- 3-

C(=0) N( Ra) - ( CH2) 0- 3- RK:

or (5)

~thereof. : ‘The CORPOUNGAGHAIAADSEbRAzl@ b4, WREERI N R i s:

(2)

subst| uents each of which is independently hal ogen,

hal oal kyleach R{-©Ojrdapendatiyes-7 GM@H%)BIYI snlectrgl frapt BAENY| TERRPIBAN RaRD) |

Rk, (4) 5
substltute

~ hal ogen, m@ﬂendezﬁy Blected from Nyp and §; &5-/Pr RemesBeRsA hetesparongtioaims) ;

il

al kyl, "which is optionally substituted with from1 to 3
-O-Cl-4 al kyl,

10 or a pharmaceutically acceptable salt

-H,

O Cl4
(3)

i el dbrod bl ool (TRhEkbbs 00 antl y”

- (CH2) 14 oontiTinf forh § 16N hErvaloé iHRpamkictsd AOm (andRS whefein
N Rafo ( CH2 N’ls optmnall%m&ze& to@%rm 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

15
20

25

the cycloalkyl or the aryl defined in R is optionally substituted with
from 1 to 4 substituents each of which is independently halogen, -C1_4 alkyl,
~C1-4 haloalkyl, -0-C1-4 alkyl, -O-C] 4 haloalkyl, -N(R2RD), phenyl, or
-(CH2)1-2-phenyl;

the saturated heterocyclic ring defined in R is o_ptionally substituated -
with from 1 to 4 substituents each of which is independently -Cj-4 alkyl
optionally substituted w1th -0-C1-4 alkyl, -C1-4 haloalkyl, -O-C1.4 alkyl,
-0-C1-4 haloalkyl, oxo, pﬁenyl, ~(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—mem5ered heteroaromatic ring containing from
1 to 4 heteroatoms indequldenﬂy selected from N, O and S; and

the heteroaromatic ring or the bicyclic heterocycle defined in R is
optionally substituted with from 1 to 4 substituents each of which is

independently halogen, -C1_4 alkyl, -C1.4 haloalkyl, -O-C14 alkyl, -O-C14 -

haloalkyl, oxo, phenyl, or -(CH2)1.2-phenyl;

T

30 ~ or a pharmaceutically acceptable salt thereof.

6. The compound according to claim 4, wherein Rkis phenyl; a 5- -

~ ‘or 6-membered saturated heterocyclic ring containing 1 or 2 heteroatoms selected
- from 1 or 2 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; a 5- or 6-membered.
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(a) phenyl which is optionally substituted with from 1 to 3 substituents
~each of which is independently hal ogen, 30 -Cl-4 al kyl, -QB-Aprdl20¢6- ORa,
-Cl4 hal oal kyl, -O-d-4 alkyl, or -Od _4 haloalkyl; or (b) a 5- or
6- menbghe4heteroaromatic ring containing froml toptﬁr/{siﬁatzﬁ Qat ons

er

i ndepen ent y selected fromN, 0 and S; wherein th oafomatic ring is
optionally- -176 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 substituted
"with from1 to 3 substituents each of which is independently hal ogen,
-Cl-4 alkyl, -Cl1-4 alkyl-Ora, -Cl-4 haloalkyl, -0-CIA alkyl, or -0-C-4
“hal oal kyl; or (c) a 5- or 6-nmenbered saturated heterocyclic ring 5.

cont ai ni n@eﬁﬁmmnlatlt:ungcmaleﬂngatoﬂ%eteﬂ@dt@ﬁﬁlaél@é’t&d fofgl@ohedom oo N. 0 and S;

wherein they %ﬁl@rﬁﬁﬁ%rli%ta%tﬁ%sgé bl%z%mh erocycil?_'%hlé: nal | F%lé%gé Igt&g%ed_ \gltz

from1l to0 §ubst|tuents eac

al kyl , roypempeied satugatebhetapeyalikayig congrghg Zloal Hiytbgen-s#on@] - 4 hal oal kyl ,
_C(=O)Ra, wh&@mr -C02Ra, (5) -C(=O)N(Ra)-(CH2)0-3-Rk, (6)

CH3) 2N( Ra O Rk, or (8
g((CHB%ZN( Rag I g (@? 6-63‘3{1 %28’& t%‘%)fé %chcﬁﬁﬁ‘é‘?gn%ﬁwp@ﬁ%qliﬂga@cept abl e sal't
t her eof . BicycHisdetemepde mavptiowdly dilbrstjtuted vithafirom 1.to BesEiuBnteOachr i s C3-8

cycl oal kybvhlcﬁrg/lhd@@h&gﬁ d from phenyl and naphthyl; a bicyclic carbocycle

selected fromi ndargi)n ?1?} t et rahydronapht hyl; a 5- or 6-nenbered saturated
het erocyclic ring taitP®g from1 to 4 het er oat ons i ndependent |y sel ect ed

fromN,- O and S; 42b- ohlof, venrbered heteroaromatic ring containing from1

‘to 4 [teteroatons. (Qpepg ngently selected fromN, O and S; or a bicyclic
het er ocycl e which i's enzene 25 -ring fused to a 5- or 6-nenbered

saturated or unsat éat ed®Het erocyclic ring containing from1 to 3
~ heteroatons i ndepef#jent kgFssel ected fromN, 0 and S;

©) -C]-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -CN, -0-C1.4
B alkyl, -OCF3, -N(RaRb), -C(=0)N(RaRb), or
N(R3)-C(=0)-(CH2)0-2N(RbRC),
(7y -OCF3,
®  -0-Cyqalkyl
- ©®  -CEORY
20 _ : (10) -COpRa,

(11) -SRa,
(12) -SRa,

- {13)  -N(RaRb),
- (14) -C(=O)N(R2Rb),

25 (15 -C(=0)CHp)12N®aRb),
(16) -NRAOC(=O)RD, or
an  -Sozms,

(b)  the phenyl is optionally mono-substituted with
| ) ~(CH2)1.2-Rm, or
30 | () -(CH2)0-2-NR2)-(CH2)0-2-R10; and
' (c)  the saturated heterocyclic ring, heteroaromatic ring, or bicyclic
heterocycle is optlonally mone- or di-substituted with
(1) oxo
2  -(CH2)1-2-Rm,
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wherein the cycloal kyl, aryl, bicyclic carbocycle, saturated heterocyclic
ring, heteroaromatic ring, or bicyclic heterocycle is optil8ngirily006
substituted with from1l to 4 substituents each of which is independently

30 (1)wbhatesen, (2) OH (3) -CN, (4) -G -4 hal oal kXJ ) A al kyl,
which is optionally substituted with froml to 3 %T/(%B /%J%I 2006 WO

03/ 035077 PCT/ GB02/ 04753 substituents each of which is independently -OH,
-CN, -0OCl1-4 alkyl, -OCl.4 haloal kyl, -C(=O Ra, -CO02Ra, -SRa, -S(=0 Ra,
-N(RaRb), -C(=0-(CH2)0-2N(RaRb), N(Ra)-C(=0-(CH2)0-2N(RbRc), -SQ2Ra, 5
"N(Ra) SO2Rb, -SO2N(RaRb), or -N(Ra)-C(Rb)=0, (6) -OCl -4 hal oal kyl (7)
-O-C1-4 al kyl, Wni(gm isoqpmz@pglmnyosubstituted vm'th from1l to 3

_ Substituents each @ wh %gﬁg@ﬁgg)né ERH -0 Cl1-6 al kyl,
- 0- C1- 6 hal oal kyl, BCTEQ -S ORa - N(RaRb) ,
-C(=0 - (CH2) 0- 2%( RaRb) N(Ra) C(=O (CH2)0-2N( RE)RC% - SCJZ(Ra, ?\I( Ra) SO2Rb,

_sozN(RaRb%E]}a%%;}l&‘gﬁﬁ%ﬁg@f%(&al)eof(m) (9) oxo, 15 (10) O _ORa (11)

-N(RaRb), 20 (15) -C(=0 N(RaRb),
(16) 3C(=0-C1-6 al kyl-N(RaRb), (17) N(Ra)C(=O Rb, (18) -SQRa,
7.  The compound accordi_ng to claim 6, wherein

each RM is independently cyclopropyl; phenyl; a 5- or 6-membered saturated
~ heterocyclic ring selected from pyiji:olidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl,
10 piperazinyl, and morpholinyl; or a:5- or 6-membered heteroaromatic ring selected.
from thienyl, pyridyl optionally in the form of an N-oxide, imidazolyl, pyrolyl,
-pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isooxézolyl, oxadiazolyl, thiadiazolyl,
pyrazinyl, pyrimidinyl, triazolyl, tgtrazolyll, furanyl, and pyridazinyl; wherein
‘ ‘ the cyclopropyl is lihsubstituted;

15 the phenyl is optionally substituted with from 1 to 3 substituents each
.of which is independently halogen, -C].4 alkyl, -CE3, -O-C1_4 alkyl, -OCF3,
or -N(R2RD); _

the saturated heterocyclic ring is optionally substituted with 1 or 2
substituents each of whichi is independently -C]-4 alkyl, -CF3, -O-C14 alkyl,

20 ~OCF3, oxo, phenyl, —(CH2)1 -2-phenyl, -C(=0)-phenyl, -CO2-phenyl, or

| -CO-CHg-phenyl; and
the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of Wthh iis independently -C1-4 alkyl, -CF3,-0-C1-4 alkyI
o -OCF3, 0x0, phenyl, or -(CHg)l_z—phenyl
25

or a pharmaceutically acceptable salt thereof.
8. The compound according to claim 1, wherein RZis:
30 M) -Crealkyl,

(2)  -Ci.g 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 fo the ring nitrogen,
(3)  -Cjp-6 alkyl substituted with phenyl, wherein the phenyl is:
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- (18) -SO2N(RaRb), 25 (19) -N(Ra) SO2Rb, (20) -Rm (21) -Cl-4 al kyl-Rm

" (22) -(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- (=0 - (CH2) 0- 2-1IRMapAi26)2006
-¢(=0) -0 (CH)0-2-Rm (27) -¢(=O N(Ra)-RIB, or (28) C(=0- C( =0 N(RaRb) ,

-178 18 April 2006 WD 03/035077 PCT/ GB02104753 or a pharmaceutically

acceptable salt thereof. 5. The conpound according to claim4, wherein 5

each Rmis independently C3-7 cycloal kyl; aryl selected from phenyl and
napht hyl; a b5- or 6-nenbered saturated het erocyclic ring containing from 1

to 4 heteroatons independently selected fromN, 0 and S; a 5- or

6- menber ed het er oaromati@) ri @gtiow@tsgb@;tﬂgj &,ﬁfpm)r;ll tt(g)4§u Eu%{ltg%%c%rrs

i ndependent |y sel ected fgrQmddis Qid g‘%&d{%’ltf ca?%gllf g?b @I'yé I's"optionally
|

oxi di.zed to-forman Noxide; or a ch is a benzene
ring fused to a 5- or 6-HoAkEk d-Cloaalk ht@&lgrhaimﬂart erated heterocyclic

ring -containing from 1-C94311H}@1N{R91abpa§d selected fromN, 0 and S; wherein
s optionally substituted with

the cygl oal kyl or the ar ﬁ[gtl ng@x| l],

from1l to 4 substituent eac o ath e Ebsipidd bt ed kdal ogen, - Cl-4
‘alkyl, - 15 -Cl-4 hal oal I&gﬂstltutdd-vﬁtfﬂ.aéuﬁéimkmbergis@n&ﬁtédl%r&ajché[h - N(RaRb) ,
phenyl or -(CH2)1-2- phemli o t4r 3 qd het cl fined in
Rill is optionally substi tuitmelﬂrﬁl%ﬁ\}fﬁ #JF o] TO'EI?)S% \éﬂr‘ih@h% each of which
is independently -Cl_4 #PRyCordyPiatamg, hyd @ abks atbmsed with -0-Cl-4 al kyl ,

~ .-Cl4 hal oal kyl, 0-Cl1-4 al kylwhﬁzgnﬂgg-lge:g ﬂé?@"g& o btf&e{g

= (CHEQpl. 2- phenyl ny. LED 8@&'} henyl a 5-
or Gaﬁenbered sat ur at ed&"ﬂﬁggfgotgfcﬁ“%uw?waﬁ‘b?ﬁww lﬁgﬂdﬁmqultl}t 04

- het er oat ons i ndependent Cq¥gg or a5~ or 6-membered hcteroaromaac nng

contalmng from I to 3 heteroatoms selected from 1 to 3N
, atoms Oor 1 Oatom,andOort § atom; or
4 Cie alkyl optionally substituted with -OH and substituted with a5- -
15 _ or 6-membered saturated . monoeyelic heterocycle which: contains from -
I3 heteroatoms selected from 1 to:3 N atoms, Qor I O atoms, and0

or 1 S atoms; wherein the heterocycle is optionally. substituted wi ith -
from I to 4 substituents each of which is mdependenﬂy Ci-6 alkyl

o - -0- C1 6 alkyl, oxe, or phenyl or
;»30 . )y -C '1-6 alkyl substttuted with a §- or 6-membered heteroaromatlc nng
L which contains from: 1 to 3 heteroatoms-selected from 1 to 3 N atoms,
G or I O atoms, and 0 or } S atoms; wherein the heteroaromat:lc nng is

‘optionally subsntutcd with from 1 to 4 substjtuents-each of which is
- mdependcntly -C16 alkyl, -O-C1g alkyl X0, or pheny}
25 :

‘ora pharmaceutmally "accept’able salt ﬂiercoﬁ.
-9 The compound accordmg to clalm 8 wherein RZj is
methyl ora pharmaceutlcally acceptable salt thereof

e

' --10. . The compound accordmg to clau:n 1, wherein

R3 is-Hor C 14 alkyl ora pharmaceuncally acceptable salt thereof.

| l,l.f - The.cOmpound accordingntojcl_‘_aim 10, wherein R3 is-,--ﬁ or
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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;18%ApkI2Z806he
het eroaromatic ring or the bicyclic heterocycle defined in Rill is

opt i on@id asnsebstituted with from1l to 4 substituents ichis

i ndependent | y hal ogen, -Cl-4 alkyl, -G -4 hal oal kyl ,P‘?'g?%@fsgpkw J0-CA
hal oal kyl , oxo, phenyl, or -(CH2)1-2-phenyl; 30 or a pharnaceuti cal |y
acceptabl e salt thereof. 6. The conpound according to claim4, wherein Rk
is phenyl; a 5- or 6-nenbered saturated heterocyclic ring containing 1 or 2
~heteroatons selected from1l or 2 Natons, O or 10 atons, and O or 1 S
atons; a Suetyf g 2phpupagcallyzoccp@bimitthe@@P6 WO 03/ 035077 PCT/ GB02/ 04753
het eroaromati c ring contai ni ng I or 2 heteroatons selected from1l or 2 N
atons, 0 or 10 at 0@ aﬂ’? S atons; or a bicyclic heterocycle which
is a benzene ring flfsed 80’39‘5‘1“%@(6"11%%@%115%@&1&%8PIéica?raocycI ic ring
cont ai ni n@haImceuzcaiﬁymn@QEhIeahbﬂﬁreofMere| n: 5 (a) the phenyl, the saturated .
het erogyclic ring, heteroaromatie ring, or bicyclic heterocycle i's -

optionally SUbStItLJ]|t3 :ﬁdhth from1l to 3 substituents each of which is
i ndependently (1) fiuor g POt agtasding tpelgimy!, wh@mmR“(mplmmw) - CF3,

(6) -Cl- 4swﬁsﬁmtedwAﬂllaﬁihryISwlﬁﬂHs%%ﬂaﬂy§w§ﬁﬁ1Hd o 4 sBfrifen ISt tuent s
eﬁ(cgagl; )\ WBAch b %ﬁ?%&bﬁiﬂ&%wﬂﬁcp yCl 61?&153’ gT {mi %@-@1}4 =OCF3, (8)
O g bl P iy e o N )-—

© 10 alkyl-N(RaRb), -C(=O)N(RaRD); -C(=0)R®, -COR, -C].4 alkyl-COZRa,

-OCO2R3, -5R3, -S(=0)R3, -SO7R4, -N(RH)SO7RD, -SOsN(R2RD),
“NRC(=0)RD, -N(RA)CO2RD, -C1.4 alkyl-N (RACO2Rb, methylenedioxy attached
o two adjacent ring carbon atoms phenyl -C1-4 alkyl-phenyl, -O-phenyl, or
-(CH2)p-2-het;
15 wherein hetis 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 -C7-4 alkyl -C1-4 haloalkyl, -O-C]-4 alkyl, -O-C1.4
haloalkyl, or -CO2R4;
20 :
or a pharmaceutically acceptable salt thereof.

14.  The compound according to claim 13, wherein R4 is
—CH2-phenyl whezein the phenyl 1s optionally substituted with from 1 to3

25  substituents each of which is 1ndependently flucro, bromo, chloro, -OH, -C1.4 alkyl,
-C1-4 fluoroalkyl, -O- -C1-4 alkyl, -0-C}_4 fluoroalkyl, (CH2)1.2-N(RaRb) -SO9R2,
~(CH2)p-2- CO2R2, -(CH2)o- 2-NR3)CO2Rb, -NOy, -SRa, -N(RaRb) or phenyl; and

each R2 and RV is independently is H or -C1.4 alkyl:
30

ora pharmaceutically acceptable salt thereof.

| 15.  The compound according to claim 14, wherein R4 is
~CHp-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
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(12) -SRa, (13) -N(RaRb), (14) -C(=O N(RaRb), 25 (15)

" C(=0)-(CH2)1-2-N(RaRb), (16) -N(Ra)C(=O Rb, or (17) _SO2R& Afm)200he phenyl
is optionally nono-substituted with (1) -(CH2)1-2-Rm or 30 (2)
- (CH2) Qrodishkdpa) - (CH2) 0-2-Rm and (c) the saturated hgt@sgeNslstC ring,

" heteroazomatic ring, or bicyclic heterocycle is optionally nono- or
di -substituted with (1) oxo (2) -(CH2)1-2-Rm -180_ 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753 (3) -O (CH2)1-2-Rm or (4)
-(CH2)0-1-C(=0)-(CH2)0-2-Rm or a pharmaceutically acceptable salt
thereof. 5 7. The conpound according to claim®6, wherein each Rmis
i ndependesvbitifuanisctash obwirch isghdappndendy 3%, -Byy -@. hber-adlyht-Gi dt ed
het er ocy chlidgodiyl 90 ggﬂmd s‘csfim_mﬁmypl S@1nz?’$lkyl' m(éﬁg% bl 'cm:[
pyrazol i di nyl i peridinyl, pi pérazi ny and rphol i ny or a 5- or
6- menber eﬂluqml@'ﬁ):oar omatic ring selected fromthienyl, pyridyl optionally in
t he fo'rm of an N-oxide, imdazolyl, pyrrolyl, pyrazol yl, thiazolyl,

i sot hi oxa oxadi azol yl , thiadiazolyl, pyrazinyl,
pyrim ?%Féjyacfe@%g’z%ﬁﬁ eof-ur anyl, and pyridazinyl: wherein the
cycl opr opyI s unsubstl tuted; 15 the phenyl is optionally substituted with
- from1l to 3 substifgen Wi &Mk4 % hal ogen, -Cl-4
~alkyl, -CF3, -O Cltlﬁ ajhe%ﬂb%gac Et‘?ﬂ?ﬁ%%@%e sa%éurat ed heterocyclic
ring is dbfh‘%?l'?ﬂ“ﬁj}o%% IP?‘b?’%’HCW h 1 or substituents each of which is
i ndependently -Cl1-4 alkyl, -CF3, -O-C A aI kyl, 20 -OCF3, oxo, phenyl,

- ( CHZiOI- Zdrgrf)ﬁ%at:euﬁ%ﬁr%ée%&%%lal’t th-eggg.- phenyl, or

17. The compound according to claim 1, wherein:

R1is -RK;
15
* Rkis phenyl which is
(2)  optionally substituted Wlth from 1 to 3 substituents each of
which is independently:
(1)  halogen,
20 2) -C1-6 a]kyl, which is optionally substituted with 1 or 2

substituents each of which is independently -O-Cj1.6
alkyl, -O-C1. haloalkyl, -C(=0)Ra, -CO2R®, -SRa,
-S(=0)R2, -NRaRD), -C(=0)-(CH2)0-2N(R2RY),
. | N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2RE,
25 ~ -N(R2)SO2RDb, -SO2N(RaRD), or -N(Ra)- C(Rb)-O,
' (3) -Ci.ghaloalkyl,
@  -O-Ci-g haloalkyl,

()  -C=OR®,
©  -CORa,
o3 - (D -CEO)NRaRD), or

®  -C(=0)-Cr-6 alkyl-N(RaRb); and
(b)  optionally mono-substituted with |
(1) -Cp4 alkyl-Rm, or
@  -Co4alkyl-NR®)-Cp4 alkyl-RI;
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- C02- CH2- phenyl ; and the heteroaromatic ring is optionally substituted with
1 or. 2 substituents each of whichis independently -Cl-4 aBlApiil 20@F3,

-0 Cl:4 alkyl, -0OCF3, oxo, phenyl, or -phenyl; 2)1-2 25 or a

phar naggtdgmﬁa;lﬂy acceptabl e salt thereof. 8. The corlr;ggwﬂ;q gegording to

- claim1, wherein R is: 30 (1) -Cl-6 alkyl, (2) -Cl- f<yl substituted
-wth -N(RaRb), with the proviso that -N(RaRb) i's not attached to the
carbon atomin the -Cl-6 alkyl group that is attached to the ring
nitrogen, (3) -Cl-6 al kyl substituted with phenyl, wherein the phenyl is:
-181 18 April 2006 (a) optionally substituted with from1 to 4
substituents each of which is independently hal ogen, -Cl 4 al kyl, -CIA

hal oal kyl whe@m@fﬂ\lsadrﬁ)élﬂecte@r&% é)ﬁ h&ﬂ%ﬁ%\tjhg E“j or%omgm? c¥ faé‘y'g\%t h a gnd >

(b) opti oggte é{cgono substt or
6- menber e Hp@fenEning 8?1011 tPé” heFeF@t‘m@ﬁdﬁ@WFden@y $a1®tﬁdlfrt11mN3 het er oat ons
sel ect ed OraofdS| owr5-2r Shmeatieng] he@raatorldic ¥ing 0bataiaid AnPl td3 S at oms wherein

the heger gyl stl ed 10 with from1 to 3
substituents eac Hd%mhémﬁe%ﬂg&%@é&a{gf%}) r@“ 6, al kyl, oxo, or a'5- or
~ 6-nenbered heter oart%zﬁi’llf@ﬁﬂ?d*!gRﬂb@mpmmilmgul:fsumtﬂdlwnkfr@nhmar oatoms sel ect ed
~from1to 3 Nsuwmmeacmfm}ﬁcmm pentehtly Haloghn, SC mmyx 0@1151 -Cl -6 al kyl

6- menber ed

. optional ly subgtd 'thﬁﬁ p% Wﬁ ubstltut ed wt or 6-
sat ur at ed rmnocyc I'C hetero ycI I'€h contains from I to 3 heteroatons

. selected from I tot® suugtaheter@ydic rify defiaedsin R dtiofdlly sulBtiak&s; Wherein

t he hta erocyclvathf'ﬁmﬁmttcbB@ﬂishweﬁy&%h'ofwmﬂ V&hEIJOb den Fﬂ{y bstituents
each of which is IH :P%lndentl y-Cl-6 al ky " e g;ﬁ%g 1(S)(!ng’o or phenyl,
S 0X0, an dditionally optionally mono- subsututed w1th 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 R ig optionally substituted with 1
or 2 substituents each of which is independently -C1_4 alkyl or oxo;

- or

or a pharmaceutically acceptable salt thereof.

20 18.  The compound according to claim 17, wherein
'R2 is methy);
R3is -H;
- Réis

- (1) -CHa-phenyl, wherein the phenyl is optionally substituted with
from 1 to 3 substituents each of which is independently fluoro,
bromo, chloro, -OH, -C]-4 alkyl, -C1.4 fluoroalkyl, -O-C1.4

- 30 : alkyl, -O-C1-4 fluoroalkyl, ~(CH?2) 1-2-N(R2RDb), -S0O2R3,
o -(CH2)0-2-CO2RA, -(CH2)0-2-NRCO2Rb, -NO2, -SR4,
-N(RaRb) or phenyl; or
(2)  afused bicyclic carbocycle selected from
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20 (5) -Cl1-6 al kyl substituted with a 5- or 6-nmenbered heteroanmmatic ri ng .
which. contains froml to 3 heteroatons selected from| td8Aplaooés, 0 or
10 atons, and 0 or 1 S atons wherein the heteroarornatic ring is

opt i ondYP P3RSt i tuted with fromlito 4 substituents.saedniiahich is

i ndependently -d -6 alkyl, -OCl-6 alkyl, oxo; or phenyl, .25 or a

phar maceutical ly acceptable salt thereof 9... The conpound according to
claim5, wherein R2 is nmethyl; ora pharnmaceutically acceptable salt
thereof. 30, -10. The conpound according to claim1l, wherein R3 is -Hor
-Cl A alkyl; or a pharmaceutically acceptable salt thereof 11. The conpound
accor di ngdoycl ai m 10, : wherein R3 is -H of -152 18«Rpril 2006 WD 03/035077

PCT/ GB02/ 04753 nethyl; or a _gh utic ccept ablessalt thereof. 12.
The conpound according to cl T%:E?\Aéﬁer iZs -

. :

- pharnmaceutically acceptable sglt thereof. 5 13: The co ound according to

claim1, wherein R4 is Cl -4 allkyl substituted with an aryl, which is
optionally substituted with ffopi™g to 4_g uents each of which is

i ndependent |y hal ogen, -OH, G‘lb i1, \-C al kyl -OrRa, -Cl-4

‘hal oal I'cyl, -0-Cl-4 alkyl, -0-C4 h#{%al kyl", -CN, -N02, -N(RaRb), -Cl4 10
al kyl - N(RaRb), - C(=0) N( RaRb)wheg(in-8} R L @RRaand C1. . 4 al kyl - C02Ra, - 0002Ra,
-SRa, -S(=0)Ra, -S02Ra, -N(Ra)S02Rb, -SO2N(RaRb), N(Ra)C(=0)Rb, '

- N( Ra)sCO23t, ra V) - CQIZ]Rb met hyl enedi oxy attached to two

- adj acent ri n% car %lﬁ%géegﬁﬁséﬁ%lenycfr,"cl‘&fﬂés'gl kyl - phenyl , -0-phenyl, or
(CH2)0-2-het; 15 wherein het is a 5- or 6-nenbered heteroaromatic ring
~cont ai ni f £ fndependently selected fromN, 0 and S,
-and het _Fgaggfa?ﬁgﬁiﬁtﬁgglyﬁc@%k%{[ﬁ@m )enzene ring, and is optionally

substituted with 1 or 2 substituents each of which is independently =Cl-4

al kyl, - Cl-4 hal oaliky! , TheQofabodhdakkotliing td1zhs 15, whgkRaldy! . or - CRRa; -
10 4-ﬂuqrobenzy1 or 2,3-dimethoxybenzyl; '

or a pharmaceutically acceptable salt thereof,

20. A compound of Formula (II):

15
wherein
‘ ,.Qis:' - . _ o
20 - (1) methyl which is optionally substituted with 1 or 2 of -O-C].4 alkyl, -
'(2)  phenyl which is optionally substituted with VfromA 1to3 substituents‘
: each of which is independently -F, -Cl, Br, -C14 alkyl, -CF3, -0-C1.4
- alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms,
o -or phenyl, or- o . ' o

25 . .(3) a 5- or 6-membered saturated heterocyclic ring containing‘_frdm 1t03
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i's p-fluorobenzyl or fh?ygoﬁe&ﬁg

- .accept able salt thereof. 17. The corrpound according to claiml1, wherein:

20 or a pharmaceutically acceptable salt thereof. 14. The conpound
according to claim 13, wherein R4 is CH2-phenyl, wherein 18heprglRéa§l s
optionally substituted with froml to 3 25 substituents each of which is

i ndependently fluoro, brono, chloro, -OH, -G _4 alkyl, -d-4 fluoroalkyl,
- 0- Cl - AVQIR9F5077.0- C1- 4 fluoroal kyl, - (CH2) 1- 2- N( RaRbFCT/CBRRRE}

-(CH2) 0- 2- CO2Ra, - (CH2)O0-2- N(Ra)COZRb, -N02, -SRa, -N(RaRb) or phenyl; and
each Ra and Rb is independently is Hor -Cl4 alkyl; 30 or a :
pharmaceutically acceptable salt thereof. 15. The conpound according to
claim 14, wherein R4 is -CH2-phenyl, wherein the phenyl is optionally

substituted with fr 8 03/ 035077
PCT/ GB02104753 subst i teugoéﬁmo%g%"degé"ﬁg’“‘% m@&%h%%?}b@ﬁgwgﬁﬁﬂ} _Br, -d,
“OH, -Cl-4 alkyl, - GavzpledheiGreysar kgt is oplo@ly dulsstituydd, withS0@-2C1 4 al kyl |

-S-Cl-4 al kyl, - N( Clag)sBifuents each oOivhiéh isfihdipehity IF, &, 9, @ﬂ t@{ygraceutl cal | y
aim’15

accept abl e salt ther§0 i rrpound accordl ng to c wherein R4
10. or a pharnaceutically

Rl i's -Rk;Ti#b Rk is phenyl which is (a) optionally substituted with from1

to 3substitu\<,a\z1t)s each of which is independently: (1) hal ogen, 20 (2)

-Cl-6 al kyl, ch i's optionally substituted with 1 or 2 substituents each

.of which is in@pendditly -OCl-6 alkyl, -OCl-6 hal oal kyl, -C(=0 Ra,

N?% ;?5;8( g)Ra( C§§§ Oc%%agbdé%g?ﬁ%&@%gsu@m&%)tg —8&%&8&% 1-4 alkyl,
- (5)  -N(RaRb), -

(6)  -N(R2)-(CHp)-OH,
(7)  -NR®)-COgRb,

_._ (8 -NR3-C(=0)-(CHy)1_2-N(RaRD),

15 © (9. -Rs,

| (10)  ~(CH2)1-2-RS, or

(11)  -(CH2)0.2-NR#)-(CH2)9.3-RS;

| RS is; : :
2'(}_7 (1)  phenyl optlonally substituted with from 1 to 4 substituents each
‘ of which is independently halogen, -C1.4 alkyl, -Ci1-4 alkyLORa Ci4
haloalkyl, -0-C1.4 alkyl, -0-Cj_4 hanalkyI or -N(RaRb);
(2)  a5-or6-membered saturated heterocychc ring containing from '
c 1 to 3 heteroatoms independently selected from N,O and S; which is
' 25 - ~ optionally substltuted with from 1 to 4 substituents each of Wthh is
B ~ independently -C1.4 alkyl, -C14 alkyi-OR&, -C14 haloalky], -O- C1_4 aI.kyl
-Q—C 14 haloalkyl -C(=0)R3, ox0, phenyl, or -CH2-pheny}; or
(3) as- or 6-membered heteroaromatic rmg containing from 1 to 3

- . heteroatoms mdependently selected from N, O and S; which is optionally
.30 - . substituted with from 1 to 4 substituents each of which is mdependenﬂy C1-4

alkyl, -C1.4 alkyl-OR, -C{.4 haloalkyl, -O-C 1-4 alkyl, -0-C1.4 haloallyl, or -
0X0,

R2is -
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25 N(Ra) SO2Rb, -S2N(RaRb), or -N(Ra)-C(Rb)=0, (3) -Cl-6 hal oal kyl, (4)
-O-Cl-6 haloalkyl, (5) C(=ORa, (6) -CX2Ra 30 (7) -C(=0iB(A&aReposor (8)
-C(--0-C-6 alkyl-N(RaRb); and (b) optionally nono-substituted with (1)

~ -Cl-4 alkyl -Rm or (2) -CO4 alkyl-N(Ra)-C0-4 alkyl-Rmn -184 18 April 2006
WO 03/ o‘ﬁ%%’?“fﬂéw GB02104753 wherein Rmis aryl sel ecP@tGBRoMisphenyl and
napht hyl; a 5- or 6-nenbered saturated heterocyclic ring containing from!|l
to.3 _heteroatoms i ndependently selected fromN, O and S; or a 5- or

6- menbered heteroaromatic ring containing froml to 3 5 heteroatons

i ndependently selected fromN, 0 and S; wherein the aryl defined in RIGis

optional Iy substihtuted Mt froml to 3 substituents each of which is
i ndependent |y Hz;oge 4 al kyl, -CF3, 0-Ci1-4 alkyl, -OCF3, or -NRaRb);

t he saturated er o@&él 1Wbﬁﬁu%fvitheH(HaIRberihsthmbwwmhtl N (®Baistituted 10
with from1 to 3 sumes:nammnwoeasqiarvaﬁa%ﬁhhé £y m§g§&q§ﬁ{ % Cl 4 al kyl or
oxo, and is addltlon optlonally nono- subst It ut pheny

(CH2) 1-2- phenyl %w ng Ngggendienyl , - C02- (CH2) 1_2- phenyl or a b5-
or 6- ered t@t er o%lr—é i&i} stnttng:l wmima &t mm@eﬁlb@éﬂ shiukeBnbRiceiipat ons

i ndependent |y sel ec 5 the hetergaromatic ring '
~defined in Rmis op{li&%ﬁgﬁ; Fmﬂs}’f}b‘%& tfg’fi“ g/fotd%hleiem%‘?mszse?ﬁ‘ﬁgfﬁ@h]eﬁ?ts each of
whi ch i s i ndependent INatoms. B og Kyatorns, ank® pr bE amnphehidaes gielsheakddy acceptabl e

- salt thereof. 20 18heikbecRonmmienslly3ncahdbddid fofliah Pdibgruthierein R is
- methyl; R3 is- H ng\ﬁﬁcﬂﬁmdependenﬂya-cl_c; alkyl;

10
R3is-H C_»r -C1.4 alkyl;

R4 s -CH2-phenyl, wherein the phenyl is opﬁlonally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C 1-4 alkyl,
15 Cj4 ﬂuoroai.kyl -0-C1.4 alkyl, -0-C1 4 ﬂuoroalkyl ~-(CH2)1-2-N(RaRb), -SO9Ra,
-(CH2)p-2-CO2Ra, -(CHQ)O_Z—N(Ra)COQ,Rb -NO2, -SR4, -N(RaRD) or phenyl;
each R2 and Rb js independently -H or -Cj.4 alich; and
20 sisan integer eQuaI tozero, 1, or 2;

or a pharmacetically acceptable salt thereof,

o ' 21 The compound according to claim 20, wherein
25 " | |

Q is phenyl;

' T is:
@ -H
30 @ -NEeRY),

(3)_ a5-or 6-membered saturated heterocychc ting contammg from 1 to 3
heteroatoms mdependently selected from N, O and S; which is "

optmnally substituted with 1 or 2 substituents each of whzch is
mdcpendently -C1-4 alkyl or —C(-O)Ra or -
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(1) -CH2-phenyl, wherein the phenyl is optionally substituted with froml
'to 3 substituents each of which is independently fluoro, 8rApri,2066! oro,
-OH, -Cl14 alkyl, -Cl1-4 fluoroalkyl, -0-Cl-4 30 alkyl, -0-Cl-4 fluoroal kyl ,
-(CH2) ), -SQ2Ra, (CH2)0-2-CQ2Ra, - (CH2)0-2:N(/ Rb, -NO2,

- SRa, G‘i()I?\I?}IQgRb or phenyl; or (2) a fused bicyclic c%r%@?/%:) € selected from
-185 18 April 2006 WO 03/035077 PCT/ @GB02/04753 Zz ,and , wherein Z1 is -H
or -OH, and 5 each Ra and Rb is independently is H or -Cl.4 al kyl; or a.
‘pharmaceutical l'y accept able salt thereof. 19. The conmpound according to
claim18, wherein R4 is 10 4-fluorobenzyl or 2,3-dinethoxybenzyl; or a

phar maceut i cal h)v aqqg@r)ae@ﬂ{ E éterbé}smm‘ wh&@mtﬁbﬁé@éf@ﬁb&ﬁ%&fsag%ﬂm| a (I1):
150 R M R4 T wherein (1) methyl which is

optionally substi tétfé@andﬁl@cﬁma@lftﬁl or@l%gtozpsm kyl,  (2) phenyl which is
optionally substltuted with fromlto 3 substltuents each of which is

I ndepend -d, Br, -Cl..4 alkyl, -CF3, -OC1-4 alkyl, -OCF3,

met hyl en 8)&’13%{11 ached to two adj acent carbon atons, or phenyl, or 25 (3)
a 5- dr 6- rrerrbered saturated heterocyclic ring containing from1l to 3 -186

R3is -H; and

R4 is -CHy-phenyl, wherein the phenyl is optionally substituted with 1 or 2
substituernts each of which is independently -F, -Cl, -Br, -C1-4 alkyl, -CF3, -0-C1-4
10 . alkyl, -SO2CH3, -SCH3, -N(CH3)2 or -OCF3;

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) 2 bicyclic heterocycle whxch is a benzene
ring fused to a 5- or 6-membered: saturated heterocyclic ring contalmng fromOto 1
‘25  oxygen atoms and from 1 to 3 nitrogen atoms;
| : wherein the saturated heterocyclic ring or bicyclic heterocycle is -
o opuonally subsututed with from 1 to 3 substituents each of which is independently
(1)  -Ci-4alkyl, which is optionally substituted with from 1 to 4
E substituents each of which is independently halogen,
30 -0-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=0)R2, -CO2R8,
' -SR2, -S(=0)R#, -N(RaRD), -C(=0)-(CH2)0-2NRARD),
N(R#)-C(=0)-(CH2)0-2NRIRC), -SO2RA,
-N(R2)SO2RP, -S02NR2R), or -N(R#)-C(RP)=0,
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: o Tis: (1)

" 4 substituents each’of whi

18 April 2006 WD 03/035077 PCT/ GB02104753 heteroatons i ndependently
selected fromN, 0 and S; wherein the saturated heterocydBiApriii2gp i s
optionally substituted with 1 or 2 substituents each of which is

“i ndep -d, -Br, -Cl-4 alkyl, oxo, phen O -phenyl; 5
e‘QJ@E&%#5){77(2) -OH, (3) nethyl or ethyl, optlona*:cyc%trﬂ}g%‘t%tut ed wth -OH

or -OCl4 alkyl, 10 (4) -OCl1-4 alkyl (5 -NRaRb), (6) -N(Ra)-(CH2)2-CH,
(7) -N(Ra)-COZRb, (8) -N(Ra)-C(=0)-(CH2)1-2-N(RaRb), 15 (9) -Rs, (10)
-(CH2)1-2-Rs, or (11) -(CH2)0-2-N(Ra)-(CH2)0-3-Rs; Rs is: 20 (1) phenyl
optional Iy substituted with from1l to 4 substituents each of which is

i ndependent |y haI o] «doal kyl, -Cl-4 alkyl-ORa, -C -4 haloal kyl,

-0 Cl1-4 al kyl, g IkyI or -N(RaRb); (2) a 5- or 6-nenbered

sat ur at ed heterocy iC r| éontal ning from | to 3 heteroatons

i ndependent | y sel efed GeMNRaRPRNd S; which is 25 optionally substituted

with froml to4s sti go_g%a@lt},l_@j whch is independently -Cl-4 al kyl,
-C -4 al kyl - ORa, @-4{?&0% -O(Iélézalkyl -0-C A hal oal kyl

-C(=ORa, = oxo, phe@l @B*CHZ phenyl or (3) a 5- or 6-nenbered

- heteroaromatic ringycontsgk@jrag from 1l to 3 heteroatons independently

selected fromN, O@nd ZK%ICh is optionally 30 substituted with froml to
i s independently -ClA alkyl, -Cl-4 alkyl -

-Cl.A hal oal kyl , -@0r1- N(B,F‘RS’/)L -0-Cl4 haloal kyl, or oxo; RZ is

(11) -Rm, .
10 - (12) -Ci4 alkyl—Rm, wherein the alkyl is optionally substituted with
l ' from 1 to 4 substituents each of which isindependently
halogen, -OH, -CN, -C].4 haloalkyl, -O-C1-4 alkyl,
-0-C1.4 haloalkyl, -C(=0)R&, -CO2R&, -SR3,
-S(=0)R3, -N(RaRb), -N(R)CO2RD, -SO2R3,
15 | - ~N(R2)SO2Rb, -SO2N(RaRDb), or -N(R2)-C(Rb)=0,
| (13)  -Co-4 alkyl-N(R)-Co 4 allyl-Rm,
(14)  -Co-4 alkyl-0-Cp.4 alkyl-Rm,
(15)  -Cp-4 alkyl-S-Cp.4 alkyl-RI,
: (16)  -Cp-4 alkyl-C(=0)-Cp-4 alkyl-Rm,
20 (17T)  -C(=0)-0-Cg.4 alkyl-Rm, or
' (18) -C(=O)N(R2)-Cp4 alkyl-Rm,

_wherein each R is independently -C3. cycloalkyl; aryl selected from phenyl and
‘naphthyl; a 5- or 6-membered saturated hetérocyclic ring containing from I to 3
25 heteroatoms independently selected from N, O and S; or a 5- or 6-membered
heteroaromatic ring containing from ¥ 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 -Cj_4 alkyl or oxo, and is
- additionally optionally mono-substituted with phenyl, -(CH2)1.-2-phenyl,
-C(=0)-phenyl, -CO2-phenyl, or -CO2-(CH2)].2-phenyl; and .
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-187 18 April 2006 WD 03/035077 PCT/ G802104753 (1) -Cl_4 alkyl, (2) -Cl 4
al kyl substituted with -N(RaRb), wth the proviso that -N(Il&aﬁbleODé not
attached to the carbon atomin the -Cl-4 alkyl group that is attached to

the ri @@ ghishpgen, or S (3) -Cl-4 alkyl substituted 19(5&309/0@ or 6-nmenbered
saturated nonocyclic heterocycle which contains from1lto %et er oat ons

selected from1l to 3 Natons, O or 1.0 atons, and O or 1 S atons; wherein
the saturated heterocycle is optionally substituted with from1 to 4
substituents each of which is independently a -Cl:4 alkyl; 10 R3is -H or
-Cl-4 alkyl; R4 is -CH2-phenyl, wherein the phenyl is optionally
substituted with fribehdteroarogatisusts obti@allg subaghitcafvihigh is i ndependent ly
fluoro, brono, subkbitomds eachook whith A i

alkyl, -0-Cl-4 fluoroal l cyl, (mgde?yﬂd’-eﬁlmﬁb%% égéf@%ﬁe%)o 2 oozRa

- (CH2) 0- 2- N(Ra) CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; each Ra and Rb is
N ndependentaphaﬂhhoenuCanzacébepthMylsalttﬂélGOfZO s isan integer equal to zero, 1,
or 2; or a pharnaceutically acceptable salt thereof. 21. The conpound
according to claim 20, wherein 25 Qis phenyl; Tis: (1) H 30 (2)
-N(RaRb), (3) a 5- B 6Th9ﬁmcwdds@mdlmtedlahﬂmrmﬁayahl c ring containing
froml to 3 heteroatons independently selected fromN, O and S; which is
_ optlonallﬂlfubstituted with 1 or 2 substituents each of which is
. i ndependent I'y- Cl-4 al kyl or-C(=O)Ra, or -188 18 April 2006 WO 03/035077.
PCT/ GB02/ 04753 .

10 RS

R8is:
_ SR €3 S & o
15 - {2) -C1.4 alkyl, which is optionally substituted with 1 or 2.
' substituents each of which is independently -OH, -0-C1.4
alkyl, -OCF3, -C(=O)R, -CO2Ra, -SRa, -N(RaRb) or
~ -C(=O)N(RaRDb),
_ | (3)  -C(=0)Ra,
20 : 4y -COgRa,
' {3 -C(=O)N(RaRb),
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(4) -N(Ra)-(CH2) 1_2-heteroarorrat‘ic, wherein the heteroaromatic is a 5- or
6- menbered ring containing 1 or 2 N atons; R2 is nethyl; 18 &R3ili20¢;, and R4
is -CH2-phenyl, wherein the phenyl "is optionally substituted with 1 or 2

- substifMedhsesach of which is independently -F, - ,, = -Cl-4 al kyl,

_CF3, AT kyl, -SORCH3, -SCH3, -N(CH3)2 or "-%%@?’“‘ga%h Ra and Rb
is independently -H, nethyl or ethyl; and s is an integer equal to zero or
1; 15 or a pharnaceutically acceptable salt thereof. 22. The conpound
according to claiml1l, wherein 20 Rl is -Rk; Rk is (i) a 5- or 6-nenbered
saturated heterocyclic ring containing fromO to 1 oxygen atonms and from1l
to 3.nitrogen atong)or (dko)-&m)HEyatirarbet erocycle which is a benzene ring
fused -to a 5- or g§6r)renber(ed) ?ﬁ&?ﬁt ed(Ij{ he{aerocycl ic ring containing fromoO
to 1 25 oxygen at offd and®Rdm 1 to 3 ni trogen atons; wherein the saturated
het erocyclic ring (8 bi¢@ibjjc-Reterocycle is optionally substituted with
from1l to 3 substigent: Af_Whi | Spikndependently (1) -Cl-4 al kyl,
which is optionall @subi‘?@@egf v%@?%%lll ’to 4 substituents each of which
i s independent |y h&li0hgek(=OBOA(CH2M-2-Rloky| , -0-C1_4 hal oal kyl, -C(=ORa,

- -C2Ra, -SRa, S(= s - Mﬁﬁﬁ?cﬁﬁéj@m,(ﬂ-lZ)o-ZN(RaRb),
N(Ra)-C(:O)-(CI—|2)O§?)21 (RbCIg{c), - O(2Ra, -N( Ra) SO2Rb, - SO2N( RaRb), or
-N(Ra)-C(Rb)=0Q, (2) -OH, -189 18 April 2006 WD 03/035077 PCT/ GB02/ 04753
(3) - O(=®1Rds -H,(-OH, -QCp Riyl, (BL1-4Clin0)-NREFD) or -O8CH2N 282 C1- 6

alky1l- N( RaRb),

10 RI1Zjs
O L
- (2)  -Ci1-4 alkyl, which is optionally substituted with 1 or 2
" substituents each of which is independently -OH, -0-C1-4
alkyl, -OCF3, -C(=0)Ra, -CO2R2, -SRa, -N(RaRb), or
15 | -C(=0)N(R2RD),
@) -CEORs,
(4) -COjRe, _
(5)  -C(=0)-(CH2)1-2-N(R2Rb), or
© -SOzRa;
.20
R2is niethyl;

R3 is -H or methyl;
25  R#is -CHp-phenyl, wherein the phenyl is optionally substituted with from 1 o 3
substituents each of which is independently fluoro, bromoe, chloro, -OH, -C1.4 alkyl,
~ -C1-4 fluoroalkyl, -0-C14 alkyl, -O-C} 4 fluoroalkyl, -(CH2)1-2-N(R2RD}, -SO2R2,
~(CH2)0-2-CO2R3, (CH2)0-2-N(R&)CO2RY, -NO2, -SR2, -NRRD) or phenyl; and
30 each Ra and Rb is independently -H or -C3-4 alkyl;

or a pharmaceutically acceptable salt thereof.

24,  The compound according to claim 1, which is a compound of
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5(7) -SRa, (8) -S(=ORa, (9) -SQ2Ra, (10) -N(RaRb), (11) -Rm 10 (12)
-Cl-4 alkyl-Rm wherein the alkyl is optionally substitutdd AprilR006rom 1 to
4 substituents each of which is independently halogen, -OH -CN, -CA

hal gal{g,y)lmm 5Cl -4 al kyl, 0-d-4 haloalkyl, -C(=0 /G - SRa,
-S(=0O Ra, -N(RaRb), -N(Ra)CO2Rb, -S2Ra, 15 N(Ra) S RaRb), or
-N(Ra)-C(Rb) =0, (13) -CO-4 al kyl-N(Ra)-C0-4 al kyl -Rm (14) -Q0-4

al kyl-O-C™ alkyl-Rm  (15) -C0-4 allcyl-S-CO4 alkyl-Rm (16) -CO- 4

alkyl -C(=0 -CO 4 alkyl-Rm 20 (17) -C(=0)-O0CH al kyl -Rm or (18)

-C(=O N(Ra)-CO- 4 al kyl -Rm wherein each Rmis independently -C3-6

cycl oal kKyormatayll)sel ected from phenyl and naphthyl; a 5- or 6-nenbered
saturated heterocyclic ring containing from1 to 3 25 heteroatons
‘independently selected fromN, @and S; or a 5- or 6-nenbered

het eroaronmatic ring contaimang fifo Hto 3 heteroatons i ndependently
selected from N, 0 and S, whateinanyRN is optionally oxidized to form an
N- oxi de; wherein the aryl is Ol%tl II% substituted with from1 to 3

_ substituents each of which is Tnde omtly hal ogen, -Cl-4 al kyl, -CF3,
-0-Cl1-4 alkyl, -OCF3, or 30 -N(Ra ; the saturated heterocyclic ring is
"optionally substituted wwth fromi to 3 tituents each of which is

i ndependently -Cl1-4 al kyl or oxo, and is addltlonally optionally

nmono- subsﬁﬂetamtﬁamzvi t h phenyl, -(CH2)1-2-phenyl, -C(=0)-phenyl,

- C02- phenyl ? gil) 1- 2- PhenYl ; and. _190 18 April 2006 WD 03/ 035077
PCT/ GBOZ/ 0475 the ete oar onat i d wth 1 or

2 sul§st| tuenf® eadtl-6rLWH ‘?‘i‘“l‘tggWH{’Jgg@ngehg’l‘tb?Waﬁ%é‘%#‘ giﬁ%bjl kyl, or
0X0; is not attached to the carbon atom in the -C3_g alkyl group that is

attached to the ring nitrogen,
(3)  -Ci-6 alkyl substituted with phenyl which is: .
- (2)  optionally substituted with from 1 to 4
10 : substituents each of which is independently halogen, -C1-4
alkyl, -C1-4 haloalkyl, -O-Cj.4 alkyl, -O-C.4 haloalkyl, or
-C0-6 alkyl-N(R2RbY; and . |
(b)  optionally mono-substituted with -Cj-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, 0 or 1 O atoms, andQGor1 S atoms;'
wherein the heterocyclic ring is optionally substituted

with from 1 to 3 substituents each of which is independently
-C1-6 alkyl, 0xo, or a 5- or 6-membered hetercaromatic ring .

20 ' containing from 1 to 3 hcteroatoms selected from L1 to 3 N
‘ atoms, 0 or 1 O atom, and O or 1 S atom;
4)  -Ci-6 alkyl optionally substituted with -OH and substituted with a 5-
' or 6-merubered saturated monocychc 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 § atoms; wherein the heterocycle is optionally substituted with
| from 1 to 4 substituents each of which is independently -C1.6 alkyl,
-0-Cj1-¢ alkyl, oxo, or phenyl; or
(5)  -Ci-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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or a pharmaceutically acceptable salt thereof. 5 23. The conpound according
‘to claim?22, wherein Rl is: RLO N-CN:T~ Rs RB NR Ra R3g A 20pbY O / ~
R\N-z 10 NNRs ~NNR8 Oa R rlIYY NN 8 18 18 RRR8 is: (1) -H 15 (2)

-C1-4 glooslessehi ch is optionally substituted with 1 tltuents each
~of whi-ch-1s independently -OH, -0-Cl4 alkkyl, - P(ET%? Z@')J

-SRa, -N(RaRb), or C(=ON(RaRb), (3) - O)Ra 20 (4) COZRa (5)
-O(=O N(RaRb), -191 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 (6)
-Q(=0)- (CH2) 1-2- N(RaRb) ,  (7) SORRa, (8) -(CH2)1-2-Rm (9)

-(OH2) 0-2- (=0 - (GH2) 0-2-Rm 5 (10) - (=0 - O (OH2) 0-2-Rm or  (11)
- C(=O'N( Ra) - ( CH2) 0-02r R 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 -C1.6 alkyl, -O-C_¢ alkyl, oxo, or phenyl;

5  oraphammaceutically acceptable salt thereof.
25.  The compound according to claim 24, wherein

R2is:
10 (1 -Ci-4 alkyl,
(2)  ~(CHp)2.3 -N(RARD),
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,
15 bromo, -C1-4 alkyl, -CF3, -O-C| 4 alkyl, -O-CF3, or
—(CHz) 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 -
-20 I ~ selected from 1 or 2 N atoms, 0 or 1 O atoms, and O or 1 S
- ~ atoms, wherein the heterocyclic ring is optionally substituted
with from I to 3 substltuents each of Wthh is independently
- - -C14 alkyl or pyridyl;
@ -(CH2)1 3-saturated heterocycle wherein thc (CH2)1_3 moiety IS
25 ' : optlonally substituted with an —OH and the saturated heterocycle isa 5 -
e - or 6-membered saturated mqnocychc 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 '
S from 1 to 3 substituents each of which is independently 2 -Cj.4 alkyl;
30 or o '
| (5)  -(CHp)1-3-pyridyl;

 R3is Hor methyl;
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R1I0 is -H -OH -Cil-4 alkyl, -0-C-4 alkyl, -N(RaRb), or -O(CH2)1-2-Rm;
10 R12 is (1) -H (2) -d-4 alkyl, which is optionally subistApsitz®éewi th 1
or 2 substituents each of which is independently -OH, -0-Cl-4 alkyl,

- OCF3, -CR21 a, -SRa, -N(RaRb), or 15 -(C(= Q)I\& (3)

- 0)‘%%’09}' L copRa, (5) -C(=0-(CH2) 1-2-N(RaRb), @2&%@2%; 20 R
is methyl; R3is -Hor nethyl; 25 R4 is -CH2-phenyl, V\/nerein the phenyl is
- opti-onally substituted with from1 to 3 substituents each of which is
~indepéndently fluoro, brono, chloro, -OH, -Cl-4 alkyl, -Cl-4 fluoroalkyl,
~ -0C-4 alkyl, -0-Cl1-4 fluoroal kyl, -(CH2)1-2-N(RaRb), -SO2Ra,

(CH2) 0- 2- I@%B@H%bﬁ@ﬁ)vﬂre%ﬁ\ﬁag BhGRRpioMZ suimfiRd vildiffplo 91 _phenyl ; and

30 each Ra, and rmaceutically

tl
et b prBbdfents sty oGBS PRty s bipics Py BB E1 G AL b o Lo b
conpound 61 -4 SIS, -BpE it alk9De0-CAQ, HBH08EA7TCRET /BEEROY} 7SCFar mul a (1 )

0 R O s(ciidoR-cobhA-ff41) @, NREIEH RIS -sRE)-N{EeR T oAb and

5 .
each R2 and RD is independently -H or -C1.4 alkyl;
or a pharmaceutically acceptable salt thereof.

10 - 26.  The compound according to claim 1, wherein

R1is -C(=0)NH-(CH2)1-2-RK ; and
RK is (i) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 3
15  heteroatoms independently selected from N, O and S, or (ii) a 5- or 6-membered

~ heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from
N,OandS;

or a pharmaceutically acceptable ‘salt thereof.
27.  The compound according to claim 26, wherein
R2 is methyl;
25  R3is -H or methyl;
R4 is -CHy-phenyl, wherein the phenyl is optionally substituted with from 1t03
* substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,
| -C1-4 fluoroalkyl, -0-C1.4 alkyl, -0-C1 4 flucroalkyl, {CH2)1-2-N(RaRb), ~SOoRa,
30 ~(CHp)p-2-CO2RA, -(CH2)0-2-N(RA)CO2RD, -NOg, -SR2, -N(R2RY) or phenyl; and
each Ra and Rb is independently -H or -C1-4 alkyl;
 or a pharmaceutically acceptable salt thereof.
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5 (2) -Cl1-6 alkyl substituted with -N(RaRb), with the proviso that - N RaRb)
is not attached to the carbon atomin the -Cl-6 al kyl groug Aprdt2006 :
attached to the ring nitrogen, (3) -Cl-6 al kyl substituted with phenyl

whi ch §: optionally substituted with from1 to ituents each
of Mi‘gﬁoféﬁ?—ﬁdependently hal ogen, -d - al kyl, -Ci- f‘bgé(f%ggff} ?/% -0-d-4.

al kyl, -0-d -4 haloal kyl, or =-CO0-6 al kyl-N(RaRb); and (b) optionally
mono-substituted with -Cl -4 alkyl substituted with a 5- or 6-nenbered
saturated heterocyclic ring 15 containing from1 to 3 heteroatons sel ected
froml1l or 2 N atons, O or 10 atons, and O or 1 S atons; wherein the
heterocyclic ring is optionally substituted with from1l to 3 substituents
each of which is ipdepen | - I , O = QF - or 6-nmenbered

het eroaromatic ri nig%('jZO%‘gon _aciuﬁfl %Cd: d;l%nt?fﬁ%% IB‘QE@% leS%ocgt 8r§r%nc§el ected from1
to 3 N alentss] fragm the grovp canssing®hd 0 or | S atom (4) -C -6 al kyl optionally .
substituted with -OH and substituted with a 5- or 6-nenbered saturated

nmonocycl | het er oc whi ch,co ins fr 1 3 heteroatons sel ected
fromd t gﬁ E?“qqmé@’%“??é%'g'hgfl_mﬁ“lﬁ%@jz'éﬁaetgym%“@'%fxgna “oms; wherein the
het er ocy dihgdiopyropitlinedadarboxamfslst i tuted with from 1l to 4 substituents each

of which is independently -Cl-6 alkyl, -0-Cl-6 alkyl, oxo, or phenyl; or
(5) -Ci-6 alql%l substituted with a 5-_ or G-gfﬁer d hetiroaromatic ring
whi ch coRt&hdmethgrybentyd-Bhytest baedk 2{&msttylireny bfPio¢8-3 N atons, 193

18 Apri | a2986pynHBdR3/403BR%ZmRIeT/ GB02/ 04753 0 or 10 atons, and 0 or 1 S
atomi' wherein the heteroaromatic ring is optionally substituted with from
lto QL substituents each of which is independently -Cl-6 alkyl, -OCl_6

‘al kyl,  oRb(2,3edimetherybenzyd)- Sl 4-Hdppeih ersaometaliphenybcepydiotel sal t t hereof . 25.

The conPgidffi-ao%8% $ldRydspyehddiie-44arbhfhigln R2 is:

N-(4-fluorobenzyl)-2-{4-[(dimethylamino)methyllphenyl }-5-hydroxy-1-methyl-6-
15  oxo-1,6-dibydropyrimidine-4-carboxamide;

N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-6-oxo-2-[4-(pyrrolidin-1-
ylmethyl)phenyl}-1,6-dihydropyrimidine-4-carboxamide;

20 N—(4-ﬂu0robenzyl)—5~hydroxy—1—methy1—6—0x0—2—[4—(pyrro]idin—l-yhnethyl)phenyl]- .
1,6-dihydropyrimidine-4-carboxamide; '

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

25 _
N -(2,3-dimethoxybenzyl)—S—hydroxy—1~meth-yl~2»[4—(morphoﬁnA—ylmeﬂlyl)phenyI]—6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-flucrobenzyl)-5-hydroxy-1-methyl-2-[4-(morpholin-4-ylmethyl)phenyl]-6-oxo-
30  1,6-dihydropyrimidine-4-carboxamide;

_ N—(4-ﬂuor0benzyl)—5-hydroky—-l-mcthyl~2~{4—{(4—methy1piperazin—1-
. yl)methyl]pbenyl }-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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10 (1) -C1-4 alkyl, (2) -(CH) 2-3 -N(RaRb), (3) -(CH2)I-3-phenyl, wherein
the phenyl'is: (a) optionally substituted with from1l to 38 suil0Déuent s
each of which is independently fluoro, chloro, 15 brono, -Cl-4 al kyl,

- CF3, Al kyl, -0-CF3, or (CH2)1-3-N(RaRb); a onal |y

nono- S&vbgsoﬁﬁisﬁrt ed W|th (CH2)1_3-saturated heter ocycrtgeh mﬁ%oéﬁ%gs a 5- or

6- menbered saturated heterocyclic ring containing from21 to 3 heteroatons
20 selected from1 or 2 N atons, O or 10 atons, and O or 1 S atons,
wherein the heterocyclic ring is optionally substituted with from1l to 3
substituents each of which is independently -Cl1.4 alkyl or pyridyl; (4)
(CH2) 1. 3- M&t{(ﬂ&tl‘@’ﬁnhﬂi)ﬁleﬂqﬂpﬂlﬁyl}M,Mﬁn&tﬂm&ybt(r@}r]})ﬁhygﬂmym&h}y— is 25

opti onal | t the saturated heterocycle is a 5- or
6- menber e%ogéé?ﬁrdéwcf go#o&clgbciﬁl c heterdécycle which contains from 1 to 3
het eroatons selected from1l to 3 N atons, O or 10 atoms, and 0 or 1 S

at oms; whey (ﬂlﬂﬂﬂﬁnﬂ@é)ﬁfe lﬂﬁlﬁ&yl}-ﬂ-@@ﬂh&ﬁ@dnhﬂ)éﬂ@&ﬁok&il11@5&1 tdo-from1 to 3
subst i ue{léé eal;? g?_? I ndependently a -Cl1-4 al kyl; 30 or (5)
_(CHR)* fhygEoRy ““ﬂ’s“ thyl: -194 18 April 2006 WD 03/035077
PCT/ GB02/ 04753 R4 is -CHZ phenyl, wherein the phenyl is optionally
~substitut mﬁlh MRS o i dependent |y
~ fluoro, fﬂdﬁ?ﬁéﬂ?ﬁrﬂ]{? e%ﬁl)lﬁe&gq}]ﬂs(h f&lgﬁﬁ&&ygaﬁz@f Xg\(l)%]%lglm léo)tdjO Cl-4 al kyl,

-0-C -4 fi 361113 lemdm(e RaRb) -SOPRa, (CH2) 0- 2- CO2Ra,
( CH2) 0- 2- N( Ra) CO2Rb, N02 -SRa -N(RaRb) or phenyl; and 5. each Ra and

52| | 514 NOIGRLRAGHMyD) P sl iR £ Bher 31)@%&{159@@&4}@% gy dccept abl e

6-0x0-1,6- dlhydxopynmldme -carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-{ phenyl [ (pyridin-3-
‘ ylmethyl)amino]methyl }-1,6-dihydropyrimidine-4-carboxamide;
15 |
2-benzyl-1-[2-(dimethylamino)ethyl}-N-(4-fluorobenzyl)-5-hydroxy-6-0x0-1,6-
- dihydropyrimidine-4-carboxamide;

- 1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-2-(2-methylphenyl)-6-oxo-
20 1,6-dihydropyrimidine-4-carboxamide; '

, N—(él-fluorobenzyl)—S—hyclf:cvxj~ 1-methyl-2-(4-methylphenyl)-6-oxo0-1,6-
dihydropyrimidine-4-carboxamide;

25 . '2—benzyl—N—(2,3—dimethoxybenzy1)-_1—[2-(dimethylamin0)ethyl]-S—hydfoxy-ﬁ-oxo-l,6-
‘ dihydropyrimidine—itlmcarboXanﬂde;

C2- {4~[(4—ethy1p1perazm— -yl)methyl]phenyi}-N-(4—ﬂuorobenzyl)—5-hydroxy~1-methyl~
6-0x0-1,6-dihydropyrimidine-4-carboxamide;
30 - : :
o N—(4—ﬂu0r0benzyl)—5-hydroky~1—methyl-6—0xo—2—{4_—[(2—py1‘idin—3~y1pipe1‘idin—1-
‘ yDmethyl]phenyl}-1,6-dihydropyrimidine-4-carboxamide;

- N-{4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-dihydropyrimidine-4-
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Rl is -C(=ONH(CH2)1-2-Rk ; and Rk is (i) a 5- or 6-nembered saturated

- heterocyclic ring containing from1 to 3 15 heteroatons ilgdgpdnrdent!|y

selected fromN, 0 and S, or (ii) a 5- or 6-nenbered heteroaronatic ring
cont ai m1l to 3 heteroatons |ndependently sel N, O and S;
or ap g?%ﬁ%gﬁtlcally acceptabl e salt thereof. ﬂ%ﬁ%$%e conpound _
according to claim26, wherein R2 is nethyl; 25 R3 is -Hor nethyl; R4 is
- CH2- phenyl , wherein the phenyl is optionally substituted with fromlto 3
‘substituents each of which is independently fluoro, brono, chloro, -OH -Ch
al kyl, -Cl-4 fluoroal kyl, -0-C1-4 al kyl, -0-Cl1-4 fluoroal kyl,

- (CH2) 1- Zafokaida):., - SO2Ra, 30 - (CH2) 0- 2- CO2Ra4- ( CH2) 0- 2- N( Ra) CO2Rb, - NO2,
-SRa, -N(RaRb) or phenyl; and each Ra and Rb is independently -Hor -C 1-4
al kyl; or a pharnaceutlcally acceptable salt thereof. -195 18 April 2006
VO 03/ 035003 Bigit@By oA F5 3y dexy-A s Sure- s dibyéronginidingttai m 1, which is a
conpound ., 56k &6 HFd fromthe group consisting of 5

N ( 2- ethoxybenzy ) - 5- hydr oxy- | - met hyl - 2- ( 4- et hyl phenyl ) - 6- oxo- 1, 6-

di hydPopyri ni di ne- 4- car boxani de;

N- (2, 3- diNvps-fiaosyReiitoyorfetint)dewpyi]-Sthyded:tyyl-m2thfKé-med- by phenyl) 6- oxo- 1, 6-

oo oY ARSI 10 N (23 cf et hoxybenzyt) -2

met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxani i de; N-(4-fl uorobenzyl)-2-{
4-[ (di m‘Jt}k%—élﬂb:ﬂ@ﬂ%ﬂ%ﬂz@bngdr&m15m8thﬁ‘@5%~1 i tdvypriridide-4-

0X0 6- ropyri m di ne-4-car boxam de;
N-(231§ W@%enzyl) 5- hydr oxy- | - met hyl - 6- oxo- 2-[ 4- (pyrrolidin-I -
yl et hyl )phenyl ]-1, 6-di hydr opyri m di ne- 4- car boxam de; 20

N-(4-11 Ug:@hﬁd}g % n%/éfh%&%x}zfi%ﬁsudmﬁﬂqﬁ&@r{rﬁhwﬁyml{uoh@-1 yhnet hyl ) phe
. nyl]- - car boxam_d
_ methylp1perazmw -yl)methyl]phenyl} -6-0x0-1 6-d1hydropyr1m1dme—4—carboxam1de

15 N-{(4-fluorobenzyl}-5-hydroxy-2-(4-{[(2R)-2-(methoxymethyl)pyrrolidin-1-
' yllmethyl }phenyl)-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

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

20
N-(4 ﬂuorobenzyl) 2- (4—{[(4—ﬂuorobenzy1)am1no]methyl}phenyl) -5-hydroxy-1-
methyl-6-0xo0-1,6- d1hydropynm1dme—4»—carb0xam1de

2-benzyl-N~(4—ﬁuorobcnzyl)-5-hydro;cy-1—(2-,morp_holin—4-ylcthy1)~6-o;co—1 6~
.25 dihydropyrimidine-4-carboxamide;

1 —[2—(dimethylamjno)ethyl] -N-(4-fluorobenzyl) ~5~hydrpxy—6 -0%0-1,6-
dihydropyrimidine-4-carboxamide;

30 N-(4-flucrobenzyl)-5-hydroxy-6-oxo-1-(pyridin-3-ylmethyl)-1,6-dihydropyrimidine-
4-carboxamide; 7

2—b’enzy1~N— (4-fluorobenzyl)-5-hydroxy-6-0xo-1-(2-pyrrolidin-1 —ylgthyl)—l 0
dihydropyrimidine-4-carboxarnide; ' _
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N- (4-fl uorobenzyl)-5-hydroxy-1-nethyl - 6- oxo-2-[4-(pi peridin-1-yl met hyl)phen

yl1- 1, 6-di hydropyri m di ne-4-carboxam de; 25 18 Apnl 2006 .

N—(2 3- dinethoxybenzyl) 5- hydr oxy- 1- net hyl - 2-[ 4- (nor phol i n- 4-yl et hyl ) pheny
ﬁkﬂ’ di hydr opyri m di ne- 4- car boxani de; pcT

'N—(4 f uoro%enzyl) 5- hydr oxy-1| - met hyl - 2-[ 4- ( nor phol i

oxo- 30 1, 6-di hydropyri m di ne-4-car boxam de;

N- (4-fl uorobenzyl) - 5- hydroxy-1 - net hyl - 2-{4-[ (4- et hyl pi perazin-| -

yl ) met hyl ] phenyl } - 6- oxo- 1, 6- di hydr opynmi di ne- 4- car boxam de; -196 18 Apri

2006 WD 03/035077 PCT/ GB02/ 04753 2- { 4-[ (di et hyl am no) net hyl ] phenyl

F-N-(2, 3- dlnethoxybenzyl) 5- hydr oxy- - et hyl -

2. ~({) ZO[ (1 dIG%E ?{lgﬁi?%ﬁ Wgﬁgﬁgﬂx% 6}(%] ld& ~piperidin-1 -erthyl) 1,6-

CEPHEPhy1 ) phenyl ] - 6-

2-

}-N-(4- fldlbytbmﬁmjdil)&{bcwgbrmghl-rret hyl - 6- oxo- 5

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

2-[(dimeth o) (phenyl | ]-N-(4-f1l orobenz roxy-1|-nmet hyl -6-o0
xo- 1,%- d¥" ﬁybﬁn@a F#@r?w@) e, %B@kfaw%é S etk 6 S5 Y 8 ‘

N- (4- f | uodibjiespgstinidiae-J-Ldbbxaniiytd; pi per azi n- 1-yl ) (phenyl ) met hyl ] - 5- hydr oxy-1-m
et hyl - 6-oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de;

N- (4-fl-uorobenzyl) - 5- hydr oxy- 1- net hyl - 6- oxo- 2- { phenyl [ (pyr.i di n 3-
1 et hyl ) S RBqbaryi-P-by ) et gy et pigeririe A k. U6

- 2-benzyl -dihy iy Lavhneiad; hyl 1 - N-(4-fl uorobenzyl) - 5- hydr oxy 6- oxo- 1, 6-
di hydy.opyri m di ne- 4- car boxam de

1-[ 2-{Odi met hyl ani no) et hyl ] - N- (4- f | uor obenzyl ) - 5- hydr oxy- 2- ( 2- et hyl phenyl ) -
' 6- 0x0- 2-{l-Buripipetidipd AN di-flsosbasyoxgrioty:1-methyl-6-0x0-1,6- -

N-(4-fl uog; Wﬁﬁgd—l@ @_ng%(lj met hyl - 2- (4- et hyl phenyl ) - 6- oxo- 1, 6-
dirne- 25

di hydropyn 4- car boxam de;
-2-benzyl -N- (2, 3-di met hoxybenzyl ) - 1- [2 (di met hyl am no) et hyl ] - 5- hydr oxy- 6- oxo

- 1% 6- # S?I hy¢i3- Rﬂi!ﬂeth?ldﬁhﬁ@ﬂﬁﬁ@ﬁ&ﬂﬂ%ﬂf-ﬁ%ﬁuom?e}nzyl)a?—hy(]il[loxyﬁ ol))go 1, 6—| )5 hyd I
2-{4- 46‘59% %OP?H%?%Q%A %}}/ gEthyl | pheny N-(4 uor obenzy 5- hydr oxy-| -
831‘

met hy ropyr| m’di ne- 4- car boxam de; 30

N-(2,3-dimethoxybenzyl)-1-{2- (dlmeﬂlylannno)cthyl] S-hydroxy-ﬁ 0x0-1,6-
. d1hydropmrmdme—4~carboxanude

- 20 N+A23-dimethoxybenzyl)-5 -hydrexy-é 0x0-1- (pyndm-S-ylmethy])—l 6-
- dihydropyrimidine-4-carboxamide;

' N4~(4-fluorobenzy1)—5 hydroxy-1-methyl-IN2- (2—morph0hn-4~ylethyl) -6-0%0-1,6-
dihydropyrimidine-2,4-dicarboxamide;
25
N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1- [3~(pyrrohdm—l-y]methyl)benzyl] 1 6-
dihydropyrimidine-4-carboxamide;

' N-(4-fluorobenzyl)-5-hydroxy-1-[3- (morphohn-4—ylmeﬂ1yl)benzy1}-6-0x0-I 6-
30 d1hydropynnud1ne—4-carboxam1dc,

N—(4-ﬂuorobenzyl)-S-hydroxy-l -{3- {(4~methy1p1peraz1n- -y!)methyl]benzyl}-6-oxo-
< 1,6~ dxhydropynmldlne-4—carboxa1mde

S L199-




I ohenyt ) SRR

N- (4-fl uorobenzyl)-5-hydroxy-I-nethyl -6-o0xo-2-{4-[(2-pyridin-3-yl pi peridin-
| - yl)met hyl ] phenyl }-1, 6-di hydropynm di ne- 4-car boxam de; 18 April 2006

" N-(4-fluorobenzyl)-5-hydroxy-1I-met hyl - 6-oxo-1, 6-di hydropyri m di ne-4 -197 18

Apri | 03/ 035077 PCT/ GB02/ 04753 car boxam de;
N (2, 3%§|(6?r/gt xybenzyl) 5- hydr oxy- | - net hyl - 6- oxo- 1, éjcgl%mc{{rmg%'yrl ni di ne- 4-

~ car boxam de;

N-[4-f1 uoro- 2- (tri fl uor onet hyl ) benzyl ] - 5- hydroxy-l - met hyl - 6-'oxo0- 1, 6-
di hydr opyri m di ne- 4- car boxani de;
N- ( 3- chl or 0- 4- net hyl benzyl ) - 5- hydr oxy- | - net hyl - 6- oxo- 1, 6- di hydr opyri m di ne-

" 4- 10 car Bgxdinombenzyl)-5-hydroxy-6-oxo-1-{3-[(4-pyridin-2-ylpiperazin-1-

t:)-_ hydr OXyil%étﬂﬁﬁe&?ﬁ}'—?,Gmﬁ%yﬁﬁidﬁfegi-ggﬂfﬁﬁﬁdé‘i i nden-1-yl]-1-net hyl -2- { 4-1 (4

met hyl pi perazi n- 1-yl ) net hyl ] phenyl } - 6- oxo- 1, 6-di hydr opyrim di ne-4-car boxam

de; 15 I\N( 4=ﬂﬁbﬂé§é1ﬁﬁ§fizw&ox§-1t[2fiﬁﬁiﬂ‘mﬁn @‘}flrﬁethyl)benzyl]-ﬁ—oxo-l 6-

% rrol.idin-1 yl]methyl
R ffydr opyri mi di ne- 4- car boxani de;
N- (4-fl uorobenzyl) - 5- hydroxy 2-(4-{ [(2S)-2-(net hoxynet hyl ) pyrrolidin-1-

Y ety iplagniehd nzé}y X% - QKO- @ﬁﬂyﬁmﬁ&wp&%ﬂime 4- car boxari de; 20

o

N-(4-1l uorobenz fl uoroben y nol met hyl } phenyl ) - 5- hydr oxy-1I -
met hyl - 6- Wit ey ‘&33'?066%%1

2- benzyl - N- (4- quorobenzyI) 5- hydroxy | -(2- rmrpholln 4-yl| et hyl ) - 6- oxo- 1, 6-

di hyd
55[2I Ww ;lg{@('ﬁ}lé?ﬁ?%ﬂ%?lg:%h@@{&%grg&ﬁ)ﬁl?O?XSBZe%rrqh)deZ Kyd’r oxy- 6- oxo- 1, 6-
di hydr opyrilh efiyrimidine4choReani

N-(4- quorobenzyI) 5- hydr oxy- 6- oxo- 1- (pyri di n-3-yl net hyl ) - 1, 6- di hydropyr| m
di ne-

S Benzyi ?Lﬁﬁvcrraw@gg—a—gxyﬁrmsimwmz%@meﬁawmamz}rﬁa- 1-ylethyl)- 1, 6-
) di hydr opydihydreliyrimidineaHabioeshvixaieide- 198 18 April 2006 WO 03/ 035077
 PCT/ Gap2/ 04753

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

N-(4-fluorcbenzyl)-5-hydroxy-1-[4- (1110rpholln~4—y1methy1)benzyl]-6~oxo -1,6-
- 20 dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl- 2—(2—morph0hn—4—ylethyl) -6-0x0-1,0-
* dihydropyrimidine-4-carboxamide;

‘25 2—(2,2—dimethoxyethyl)—N—(4—ﬂuor0benzyl)-5»hydroxy-l—methyl~6—0xo;1,6—
dihydropyrimidine-4-carboxamide; . '

2—(2,3~dihydro—1H—indol—'2—yI)-N—(4—ﬂuoroben2:yl)-S-hydroxy—I~methy1-6.-oxo-1,6~
_ dihydropyﬁmidine-él»-carboxanﬁde;
30 |
2-[2-(4-benzoylpiperazin-1-yljethyl]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-
1,6—dihydropydmidine-4-carboxanﬁdg; :

- 21N, ,N-dimethylgiycyl)piperidin—Q—yl]—N—.@—ﬂuorobenzyl)-S-hydroxy—i-methyl-ﬁ— -

. -200-




2- benzyl - N- (4-f | uor obenzyl ) - 5- hydr oxy- 6- oxo- 1- (2- pi peri din-1-yl ethyl)-1, 6-
di hydropyri ni di ne- 4-carboxami de; 5 18 April 2006

2- (1 - benzyl pi peridin-2-yl)-N(4-fluorobenzyl)-5-hydroxy-I-nethyl-6-oxo-1, 6-

~di hydr i ne- 4- car boxam de;

N- ( 4- f\gﬁﬁ‘?’!& enzyl) - 5- hydr oxy- | - met hyl - 2- ( 1- met hyl pi per icar fe 2
di hydr opyri mi di ne- 4- car boxami de; 10

2- (1- benzyl pi peridin-3-yl)-N-(4-fl uorobenzyl)-5-hydroxy-I-nethyl -6-o0xo-1, 6-
di hydr opyri'm di ne- 4- car boxam de; 1-{

3-[ (di et hyl anuno) met hyl | benzyl } - N- (4-f | uor obenzyl ) - 5- hydr oxy- 6- oxo-1, 6- 15
di hydr opyeimi Gidityddbpgamitimeatit atignx amide;

N (2, 3-di net hoxybenzyl ) - 1-[ 2- (di met hyl am no) et hyl ] - 5- hydr oxy- 6- oxo- 1, 6-

di hydr opyr.i m di ne- 4- car boxam de; 20

N- (2, 3-di Wéﬂ‘ﬁ@?%@ﬁi{)f%h)@f%ydr@%?ﬂﬁ’— @xwoethylp3ditging-13L-iptolea-yiy6) - 1, 6-

di hydr opyesion QG dbpgatiaaearddfxami

N4-. (4-§Iuorobenzy|) 5- hydr oxy- 1- nethyl N2- (2-nDrphoIin-4-y|ethy|)-6-oxo-1 6
- dlhydrdﬁyrlnldlne 2, 4-.di car boxam de; 25

N-(4-flu dﬁ&ﬁ@lgﬁb?nzﬁl)ﬁyidﬂmy*lanﬂkyi—ﬁle;{o&—(mB,ﬂaétrzﬂiydiodmwhﬁ&ﬁy| )benzyll 1,6-

-~ di-hydr opy{ s i Hﬂ&? e O
N- (4-f | uorobenzy 5-hydr oxy- 1| - § (rmor phol i n- 4-yl met hyl ) benzyl ] - 6- oxo- 1, 6-

30 di hydropyri m di ne-4- car boxam de;

N (4-F udﬁajwnmyabérrzﬁ-)bydﬂmy-ilne{ﬂ%d{z((‘lmmhyﬂ233 Wtﬁgg;daothbbhh wEhpy| I benzyl }-6

- 0XO- rbox mde; -199 -- ----------T o o oo
110E13 %%?Y%gg@ﬂ%;ﬂ%é raB02/ 04753
N- (4-fluorobenzyl) - 5- hydr oxy- 6- oxo- 1-{3-[ (4- pyridi n-2-yl pi perazin-I-
. yl) met hylgbengy2s urRI46peH )”airﬁﬁqj .

N(4-flu robﬁ@zd IR G(b rzg]))?% ?ﬂd}ﬁ%e?ilzﬁ -y 93?%(%@]}) beY 7ﬁy]-6- oxo-1, 6-
. 5 di hydr Opvf‘,lﬁ?}] %PJ}] <2~ p ohdme—l-carboxylate,
N- (4-f 1 uorobenzyl) - 5- hydroxy 6- 0x0- 1- {2-[(4-pyridin-2-yl pi perazin-| -

yl) nqtshy|tl1tlﬁﬁt§1ydzs}41{¥2€(4C{'{(@f%%&{z!yﬁlrﬂfngﬁar%oﬁﬁ gc%( oxy—? “methyl-6-

' .0x0-1,6-dihydropyrimidin-2-y})-4-hydroxypyrrolidine-1-carboxylate;

yl ) - 6- oxo-1, 6-

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

20
N-(4-fluorobenzyl)-5-hydroxy-2-[(2S AR}-4-hydroxypyrrolidin-2-yl}-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide; :

N- (4 -fleorobenzyl)-5-hydroxy-2-[(28,4R)-4-hydroxy-1 -methylpyn'ohdm- -yi]-1-
- 25 methyl-6-0%x0- -1,6-dihydropyrimidine-4-carboxamide;

2-[(25.4R)-4-(benzyloxy)-1-methylpyrrolidin-2-y1}-N- (4—ﬂuorobenzyl) S»hydroxy—l-
- methyl-6-0xo-1 6-d1hydropynm1dme—4—carboxam1de,

-39 2—[(23,4R)—1-benzoyI-4-(benzyloxy)pyrrolidin~2—yl]~N—-(4-ﬂuoroben’zyl)-S-hydroxy—_1~
‘ methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

_ 2-[I{N,N—djmeﬂlylglycyl)—z,?:-dihydro~lH-indol-Z—yl]-N-(4-ﬂuorobenzyl)~5-hydroxy—
I—'rnethyl—ﬁ-oxo&,6-dihyd:opyﬁmidine~4—carboxamidc;_

- 201 -




10 N-(4-fluorobenzyl)-5-hydroxy-I|-nethyl - 6-oxo-2-pyrrolidin-2-yl-1, 6-

di hydr opyri m di ne- 4- car boxam de; 18 April 2006
NA4- (4-f 1 uorobenzyl ) - 5-hydroxy-| - met hyl - 6- oxo- N2- (pyri di n- 2-yl net hyl ) - 1, 6-
di hydr QRy#shoRdes ne- 2, 4-di car boxam de; 15 PCT/GBO2/04753

. N-(4-fluorobenzyl)- 5 hydr oxy- | - (2- hydr oxy- 3- nmor phol i n-4-yl propyl ) - 6-oxo-1, 6

op-2-yl) -

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

N- (4-f | uor obenzyl) - 5- hydr oxy- | - [ 4- ( nor phol i n- 4- yhnet hyl ) benzyl ] - 6- oxo- 1, 6-

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

N- (4-fl uorobenzyl)-5-hydroxy- 1- nethyl 2- (2-norphol i n-4-yl ethyl)-6-oxo-1, 6-

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

i o ony PRLBEENA I o hHOT ﬁ?ﬁﬂ@yﬁamémﬁwsom&ym%%r@ oxo-1, 6-

2-(2, 3- di Pxath6-diydropyamidnest-garhoxpupide; uorobenzyl) 5- hydr oxy- | - met hyl - 6- oxo- 1
, 6- di hydropyri rnidi ne- 4- carboxanlde .

e A

" 2-11-(N, Ndxhydraﬂlﬁlyiingcbly&yl] -1 Hiditediagynmiling-3-cddbgxpfidesior obenzyl ) - 5- hydr oxy- | - et
~ hyl-6- -200 18 April 2006 WD 03/035077 PCT/ GB02/ 04753

- 0x0- 1, 6-di hydr opyri m di ne-4-car boxam

R CA T P oleah el gt B bRy Do o SRRy A TGN G- | i ndlol - 2- y1
" )-6- oxo- &h@drdpﬁmdmﬁwyl)-mnﬁwlébr&ﬂrebb&&m@ﬁm; 5

~ N-(4-fluorobenzyl)-5-hydroxy-1|-nethyl -6-o0xo-2-(1, 2, 3, 4-tetrahydroqui nolin-2
-~ =yl) - 6- di hydr opyri m di ne- 4-car boxam de;

CON-(4-f uoNdHe‘K@wbynzal)fﬁylmdmyerwbxlf%rﬂ-met{nﬂmmhnw& FDB-xoal.6et r ahydr oqui nol i
H¥idinSAQhbynaayr i m di ne- 4-carboxam de; tert-butyl

- (2S, 4R) - 4- (%enzyl oxy) - 2- (4- {[(4 f1 uorobenzyl ) am no] car bonyl } - 5- hydr oxy-

1- net hyl - 6- oxo- 1, 6- di hydropyrim di n-2-yl)pyrrolidine-1-carboxylate; 15
tert - but y(+){2&- ﬂﬁi)relibn@d)-ﬁ-hydroxy- -methyl-2-(4-methylmorpholin-3-yl)-6-0x0-1,6-

" E)ig fl!l%lo &ﬁg‘g@%’ﬁ gﬁ&?gﬂ} ﬁygyg;;))p()gr Ir olrrFIjlhﬁla I6 car boxyl at e;

(- }—N—(4~ﬂuorobenzy1)—5-hyd:oxy— -methyl-2-(4-methylmorpholin-3-yl)-6-ox0-1,6-
dihydropyrimidine-4-carboxamide - '

20 2-(-1-ethy1—2,3—dihydro-1H—indol—Q—yi)—N—(4—ﬂuorobenzyl)—5—hydroxy-1-methyl—ﬁ-oxo—
1,6-dihydropyrimidine-4-carboxamide; ‘

'..2—(i-benzoylpipcxidin—Z-yl)-N—(4,}ﬂuorobenzy1)-5-hydroxy41-methyi—6—oxo—1,6— ,
dihydropyrimidine-4-carboxamide;

25
N -(4—ﬂuorobenzyl)—S—hydroxyf1~methy1_-6-'oxo-2—[1-(pyridin-z-ylcarbonyl)pipeﬁdin—
2-y1]-1,6-dihydropyrimidine-4-carboxamiide;

: N—(4—ﬂuorobenzy_l)-5~hydrox‘-y~1Qmethyl-Z—(Z-methyl—1,2,3,4—tetrahydroisoquinolin-3—
30 _yl)-6—0x0—1,6-dihydropyﬂmidine—4~carboxamide;

2-(1-benzoylpyrrolidin-2-yl)- N—(4-ﬂuorobenzy1)— -hydroxy—l-memyl—ﬁ-oxo-l 6
dthdr0pyn.tmd1ne—4~carboxannde, : ,

~202 -




2- [ ( 2S, 4R) - 4- (benzyl oxy) pyrrolidin-2-y1]-N-(4-fl uor obénzyl ) - 5- hydr oxy- 1- net
hyl --6- oxo-1, 6-di hydropyri m di ne-4-carboxam de; 20 18 April 2006

N- (4-fl uorobenzyl)-5-hydroxy-2-[(2S, 4R) - 4- hydr oxypyrrohdi n- 2-yl ] - 1- et hyl -

- 0X0-  wPgmisdaydr opyri m di ne- 4- car boxam de;

N- (4-f I uorobenzyl ) - 5- hydr oxy- 2- [ ( 2S, 4R) - 4- hydr oxy- | et tal-pyFt ohdi n-2-yl1]-1
- 25 net hyl - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de;

0 2-1(2S,4R) - 4- (benzyl oxy) - 1- et hyl pyrrolidi n-2-yl]-N-(4-fl uorobenzyl)-5-hydr

oxy-1- met hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de; 30

2-[(2S, 4R) -1 - benzoyl - 4- (benzyl oxy) pyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hyd

r20xy I I-\j me-Gyfludbetexnod 15 Gydtoiyy ey - ﬁmwaq@{ﬁyrmd I 2@@?@}@1&%@?&)}/??1@& o y-5-h
i- rp-i Hindo uor obenz

yd£ox3(/- N‘z%fﬁ& r&}f%&loég%ﬂf}dg%az?%&& o%'i/ri m di ne- 4- ca?/boxam de; - 201 18yApr| I

2006 -WO 03/ 035077 PCT/ GB02/ 04753

2 (l benzw@ t%o%uuéhmps.ﬁydr (}, nqﬂ{hyi&z yi- hfemylpgntyﬂl&m%e@&yd -1,65- hydroxy-1-neth

ropyrim - 4-car boxam
N—(4 f r‘%‘é’gﬁ‘? fs\i‘qg‘ﬁ%// '?B@m{ met hyl - 6- oxo- 2-[ 1- (pyri di n- 2-yl car bonyl )-2, 3
di hydro | H-1i ndoI 2-yl]-1, 6-di hydropyrim di ne-4- car boxam de; tert-butyl .

3- (4-{[ (4aff Q}e@gl?{ | - 6- 1, 6-
di Elydi E)ﬁ)y?l r%%lﬁ %yi(%% P p%gl}%@eﬁw car {N;Tt@{ley 10OXO
N- ( 4- f | uofBerehengyh-> ﬂWHSPdFﬂ%?@t‘XSdT@eQ E#DP@%W“%%H@KW& yl)-6-0xo0-1, 6-

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

' (+) N é4 5' i' %g@pﬂlﬁﬁx%o)%ép %ﬁ%})b %é)}(obenzy) - Hedtr xgrl —met%hloé E)thlo 3-yl) - 6- oxo-

( ) N- ( 4- ﬂlﬁmmwc}lnﬁ4ﬂ§rh®mdﬂ, met hyl - 2- (4- et hyl mor phol i n- 3-yl ) - 6- oxo-
1, 6- di hydropyri m di ne-4-carboxam de 20

2-(1l-ethy dro-| H i ndol 4-f | uor obenz hydr oxy- | - met hyl
- 6- 0XO- 5652& dr%‘aw ﬁhfaﬂﬁ?éywrfe%\%%zﬂh&c(é-ﬂuombwﬂ) Sngliory ¥

2- (1- benz ogthyl-Gexré-djorliRydydpyritdidide-4-Larboxalaedez y| ) - 5- hydr oxy- | - net hyt - 6- oxo-1, 6
- di hydropyri m di ne- 4- car boxam de, 25

N—(4-ﬂuorobenzyl)-S-hydroxy—z—(1—isobuty1—2,3udihydro-IH-indol-Z-yl)-l-methyl—6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(1-isopropyl-2,3- dzhydro -1H-indol-2-y1)-1 —methyl—ﬁ—
- 20 oxo-1,6-dihydropyrimidine-4-carboxamide;

2-[1-(N,N-dimethyl glycyDpyrrolidin-2-yl}-N~(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
oxo~1,6-dihydropyrilrﬁdjne-4-ca'rboxamide;

25 2—{1 [(6-bromopyndm—2—yl)carbonyl]pyxrohdm—2~yl}-N-(4—ﬂuorobenzyl) 5- hydroxy—
. 1-methyl-6-0x0-1,6- d1hydropyr1m1chne~4-carboxaﬁnde

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methylpiperazin-2-yl)-6-ox0-1,6-
dihydropyrimidine-4-carboxamide;
30 - _ .
2-(1-benzoyl-4-methylpiperazin-2-yl)-N-(4-flucrobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

N—(4-ﬂuor6ben_zy1_)-5—hydroxy~ 1—methy1—6—oxo~2—[1'-(py11'c'lin-2-ylcarb0nyl)—1,2,3,4— '

_203 -




N- (4-fl uorobenzyl)-5-hydroxy-I-nethyl -6-o0xo-2-[1-(pyridin-2-yl carbonyl) pi pe
ddin- 2-yl]-1,6-di hydropyri m di ne- 4- car boxam de; 18 April 2006

N- (4-fl uorobenzyl)-5-hydroxy-1-nethyl-2-(2-methyl-1, 2,3, 4-tetrahydroi soquin
alin-3 0x0-1, 6-di hydr opyr hni di ne- 4- carboxa

2- (1- b‘é‘ﬁg"oy%“)gy’?rm i di n-2-yl)-N-(4-fl uorobenzyl)-5- hyacqﬁ?&?” Rt hyl - 6- oxo- 1,
6- di hydropyri m di ne-4-carboxam de; - 202 18 April 2006 WO 031035077

PCT/ GBO2104753

N- (4-fl uorobenzyl)-5-hydroxy-I-nethyl - 6-oxo-2-[1-(pyridin-2-yl carbonyl)pyrr
olidin- 2-yl]-1,6-di hydropyri m di ne-4-carboxam de;

N-(4-fl UQ&@@@&%&{&%]& by rigecylibaroirimiling4(chrbaRidiygé;pyr r ol i di n- 2-yl ) - 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 car bonyl ) pyrrolidin-2-yl]-N-(4-

f | uor obe rﬂz&il-f)ce@lﬂwfdﬁ@n%ﬂl}ﬂdmbmbewxbﬁih}@wmmﬁgﬂ;ﬁ*ﬁ’}wrJdﬁﬂe 4- car boxam de;

10 dihydropyrimidine-4-carboxamide

2-[ 1- (di et hyI am no) - 2- phenyl et hyl ] - N-(4-f1 uor obenzyl ) - 5- hydr oxy- | - met hyl - 6
- 0X0- 51 6- di hydr opyri m di ne- 4- car boxam de;

2-

[(2s, ﬁ%l(cmmwleaﬂbdnyunsmmm -yl Nemzﬂmqugixzy&ﬁ( lgydidm;reiirS bzl ) - 5- hydr oxy
met g ﬁ! Bér ne- 4- car boxam de;

4-f uodrxg_g[éér%%z@?ém g%g"4y %%]-J‘?asobutyl 2, 3-di hydro-1 Hi ndol - 2-yl) - 1- net
6- o0xo0-1, 6-di hydropyri m di ne- 4-car boxam de

4-f1 UQ‘T-@@ﬁﬁé’ﬂSbénz?lébMﬁwy 12ne(tﬂy1123[qqmwlsuﬂmﬁ})gwldmoz ylnismdol 2-yl)-1-ne

| -
¥
N
' t hyl 2 6- di _hydr.o |ne 4- car boxam de;
S 2-[1- ’?)N %—%ﬁ'ﬁ%&r a’in 2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-ne
t hyl -
{
r

N-
hy
- 0x0-1, 6-di hydropyri m di ne-4-car boxam de; 25

- 2-
yd

éng 6 r(ﬁpﬂg&xﬁeéayws%{&o)&aw&w'ﬂ@y@%g@m&&&&%ﬁ gk (4t vorobenzyl)-5-h
N-(4-fl udﬂlﬁﬂéﬁtﬁlwﬂ@q‘#@’ary&k%’m‘ﬁ& dropyppiqips zi n-2-yl)-6-o0x0-1, 6-

di hydr opyti m di ne- 4- car boxam de; 30

s-orct> 1 AT AR Sen G MBI SRR °5 050

- et hyl (mamﬁ ime-¢gybpxfionde2- y| car bonyl ) - 1, 2, 3, 4-

N—(4—ﬂuor0benzy1)—5—hydroxy-l-‘methyl-ﬁ-oxo-i—[1-(pyridin—3—ylcarbonyl)pyrrolidin—
2-y1]-1,6-dihydropyrimidine-4-carboxamide;
20
2-[(28 4R)-1-acetyl-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

, N—(4-ﬂuor6benzyl)-5-hydroxy—2—(-£1-isonicotinoylpmolidina-yl).-1-mei_;hyl~6-oxo-1_,6— :
- 25 dihydropyximidine-AI—carboxamide;

2-{1- [(ethylmno)carbonyl]pyrrohdm—”—yl}-N-(4mﬂuorobenzyl) -5-hydroxy-1 -methyl—
6-0x0-1 ,6-dihydropyrimidine-4-carboxamide;

- 30 N»(4-ﬂuorbbenzyl)—5—hydrdxy—l-methyl-z-{1—[(1-meﬂ1y1—1H—imidazoI—2—
yhearbonyl]pyrrolidin-2-yl1}-6-0xo-1,6-dihydropyrimidine-4-carboxamide;

2-{(28 ,4R)-1-acetyl-4-hydroxypyrrolidin-2-y]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

'__2(.)-4_
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t et rahydr oqui nol i n-2-yl]-1, 6-di hydropyri m di ne- 4- car boxamil@eipril 2006
2-(1-acetyl pyrrolidin-2-yl)-N(4-fluorobenzyl)-5-hydroxy-I-nethyl -6-oxo-1, 6

- di hygigaRsdem di ne- 4- car boxam de; 5 CT GBO2/0 7:33
- 2-11- (cyclopropylcarbonyl)pyrrol|d|n 2-yl]- N—(4f|uo enzyl)-5-hydroxy-1-m
- ethyl -6- oxo-1, 6-di hydropyri m di ne-4-car boxam de;

N-(4-f| uor obenzyl) - 5- hydr oxy- | - met hyl - 2-[ 1- (et hyl sul f onyl ) pyrrolidin-2-yl]
-6-0xo- 10 1, 6-di hydropyri m di ne-4-car boxam de;

N (4-fl uorobenzyl ) -5- hydroxy-1-nmet hyl - 2-{1-[ (4- met hyl nor phol i n- 3-
yl)carbonyl ] pyrrolidin-2-yl }-6-o0x0-1,6-di hydropyrim di ne-4-carboxam de; 15
2-(1,4-di ) : f r t hyl - 6- oxo-
L hyﬂyo yr@mp og@gy 1k D HRBRREMFY harc Y e 6-b e

-N-(4 f1 uok '@%W@m@shyl 6- 0x0- 2-[ 1- (pyr| di n- 3-yl carbonyl ) pyrr
olidin- 2-yl]-1,6- d| hydr opyri m di ne- 4- car boxande;

2-[(25 4 be i di 4-f b | )-5-hyd

(05 0 o R T RIS kit gt e

N (4- f | uol.btlérydsopyrirsidmeet-carhox@mide; i soni cot i noyl pyrrolidin-2-yl)-1-nethyl -6-

0x0-1, 6- 25 di hydropyri m di ne-4-car boxam de;

2-{1- t hyl ami bony! lidin-2-yl}-N(4-fl b | ) - 5-hyd | -

msi hy|[fe %ﬁ%‘%%@g ?Q%ff]v%%%hﬁéﬂl Eﬁé%ﬁ%siwﬁ(dab 50 ) -5 hydroxy:
(4-11 uoylicbﬂmzyl]@ynﬁh(ﬂiymﬁ}éﬁ-dxo-ll'ﬁ-dﬂsd'dré’pyhnﬁdlht( A-cambtiplidd; H- | m dazol -

-y
- 2-
N

) ca onyI ] pyrrol | d| n-2-yl }-6-oxo-1, 6-di hydropyri m di ne- 4- carboxam' de;
[ (25, & -acetyl - 4- hydr oxypyrrol i di n- | ]-N-(4-fluorobenzyl)-5-hydroxy-
|- met hyl 641ﬂ%@t0her@yﬂ15ﬂmwwm¢ﬂlﬂrﬁq@m42 &la iard-yearbongayraedidimpr i | 2006 WO
03/ 035077201/ S fiaddide-H-carboxamide;

1-(anili nocarbony ypyrrolidin-2-yl]- N-(4 fl uorobenzyl) - 5- hydroxy-1-nethyl -6
-0x0- 1, 6-di hydropyri m di ne-4-carboxam de; 5

2. ( 4- et hya-[AR)Babaylpi, berizzelidin3-s)-N-(N(adrobbnryh) Seexmyl-Bothyldr-osoy - | - met hy| - 6-
0X0- 15  1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5 —hydroxy— 1-methyi-2-[ {-methyl-4-(methylsulfonyl)piperazin-2-
yl]u6~oxo~1,6-dihydropyrimidine—4—carb0xamidé;

20 N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4- methylth10m01phol1n-3-yl) -6-0x0-1,6-
dihydropyrimidine-4-carhboxamide;

'N—[4—ﬂ'uoro~2-(methylsulfonyl)benzyl]-S-hydroxy—l—methyl—ﬁ-oxo-z-[l—(pyrazin~2—
. ylcarbonyl)pysrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;
25 .
2-(1-acetylpyrrolidin-2-y1)-N-[4-fluoro-2-(methylsulfonyl)benzyl}-5-hydroxy-1-~
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2—(3—acety1—1,3-thiazolidin-2—yl)—N-(4~ﬂuorobenzy1_)—5-hydroxy—l-methyl-ﬁ-oxo-1,6~
30  dihydropyrimidine-4-carboxamide;

' 2-f1—(acetylamino)—l-méthylethyl]—N—(4-ﬂuorobenzy1)—5-hydroxyu 1-methyl-6-0x0-
1,6-dihydropyrimidine-4-carboxamide;
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FZS?Z—§92<Z

N
Ly

1, 6-di hydropyri mi di ne- 4- car boxami de;
(4-fluorobenzyl)-5-hydroxy-1-nethyl-2-{1-[(1-oxi dopyri dil§-April 2006
| ) car bonyl ] pyrrolidin-2-yl}-6-0x0-1, 6-di hydropyri m di ne-4-carboxam de; 10
(4- f{veanppgnzy! ) - 5- hydroxy- I - net hyl - 6- oxo- 2-[ 1- (p A car bonyl ) pyrr
idin- 2- yI] 1, 6-di hydropyri m di ne- 4- car boxani de WY
-[(4R) - 3- acetyl 1,3-thiazolidin-4-yl]-N(4-fl uorobenzyl) 5- hydr oxy- I-rrethy
-6-0x0- 15 1, 6-di hydropyri m di ne- 4- car boxam de;
(4-fluorobenzyl)-5-hydroxy-I|-nethyl-2-]
met hyl - 4- (et hyl sul f onyl ) pi per azi n- 2-
] - 6- ox02-1]-Geetl]imyrahiidimy2- yl]irNd(zmﬂio&ymjziwﬁamithey-l -nfhyl-6-0x0-1,6-
(4-fluo W Y. -|.- met hyl - 2- (4- et hyl t hi onor phol i n- 3y|) 6- 0X0-
, 6- di hygl‘ﬂg(ﬁ nilgél QC bg% deam de;
N-[ 4-f 1 uoro- 2- (et hyl suI fonyI ) benzyl ] - 5- hydr oxy- | - met hyl - 6- oxo- 2- [ 1- ( pyr azi
n-2- vyl Caﬂi(lﬂﬁbét))l-ﬂyxﬁé 1pklerazid-2 }Ni(mldrd@mr Pidrexgilngetdyicpsoxam de, 25 -
2-(1- af ¥6%]¥rrol i dfﬁ*gﬁ #%Nyﬁ 4-fl uoro- (ygrret hyl sul fony?) benzyl ] - 5- hydr oxy
“T- me Ty F@’dd'feﬁ%// (BS?’l[’ufdrﬁ’ di ne- 4 car boxam de;
2-(3- acetyl 1, 3-thiazolidin-2-yl)- N—(4 fl uorobenzyl) 5- hydr oxy- 1-net hyl -6-0
xo-1,6- 3Q.d@ 05 8aRy A=10 hHOX Al in-2-
2- [1(acety| &%neggilleth &{1?1 4f|u B‘B‘?enﬁ | ) 1? hydr oxy-1 - met hyl -
xo- 1, 6- dYﬁ%} IH %PF’i%?lar 0O {5 8 %tjﬁ\"?* ;2006 WD 03/ 035077
PCT/ GB02104753
2-(1 et v, hyl - 6- oxo-1, 6
T h%r O% %f?#;@éﬁ%h pzz ﬁ)k hﬁh&éﬁ&&% ﬂ?&zéf&elhyﬁmﬁ}ﬁ%ﬁ% 6-bid"E !
2- (4- acet¥i ¥¢0m9dn?rﬁﬁéﬁba?zﬁﬂﬁdg yl ) - N- (4-fl uorobenzyl)-5-hydroxy-| -nethyl -6
-0x0- 5 1, 6-di hydropyri m di ne-4-car boxam de;
(4-flu % drox azi n- 2-
| car bongllllgt %Hg%héqu{l) “Rsdjox a&ﬁ?iﬁé@%@#ﬂe q%#?ad?lﬁ@ - car boxani de; 10
2- ( 1- acet méthylethgl}i dinathgl-6-b30- 56 fuljigrdmpy=itnidinmet hrydrbadafnRiel net hyl t hi o) benzyl ]-6-0
. X0-1, di hydr opyri m di ne- 4-car boxam' de;
N-(4- uorobenzyl) 5-hydroxy-2-{1-[ (1H i m_dazol - gl car bonyl ) am no] - 1-
met hy| et hyl-benz@dvhipyragingzdcarbayipingari gy - Giflieohenzyb poarirde

1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

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

2—[4~(benzyloxy)«-1—(pyrazin~2;ylcérbonyl)pyrrolidin-z—yl]—N—(4—ﬂuorobcnzy1)—5-
hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

25 2—(1-acetylpyrrolidin~2—yl)-N-,(2,3-dimethoxybenzyl)~5;hydroxyu1-methyl~6-oxo-1,6- '
dihydropyrimidine-4-carboxamide;

2-(1-acetylpyrrol1dm—2—yl) -5-hydroxy-N-(2-methoxybenzyl)- 1-methy1 -6-0x0-1 6-
. dihydropyrimidine-4-carboxamide;
30 : _
' N1-[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-yI}-1-methylethyl}-N2,N2-dimethylethanediamide;

: 2—(l—acetylpyrrolidin-z-yl)-N-[2~{dimethyiamino)benzyl]-5—hydroxy—14methy1—6~ox0—
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15.

2-[ 1- benzoyl - 4- ( pyrazi n- 2-yl car bonyl ) pi per azi n- 2-yl ] - N- (4-3 4@rilca98hzyl ) - 5- h
ydroxy- 1-nethyl -6-o0xo0-1, 6-di hydropyri m di ne-4-car boxani de;

2- (4- bevizewbsorr et hyl pi per azi n- 2-yl ) - N- (4-f | uor obenzydcRyfayfs oxy- | - met hyl -
6- oxo- 20 1, 6-di hydropyri m di ne-4-car boxam de; :
2-[4- (benzyl oxy) - 1- (pyrazi n-2-yl carbonyl ) pyrrolidin-2-yl ]-N-(4-fluorobenzyl
) - 5- “hydroxy-1| - net hyl - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de; 25
2-(1-acetyl pyrrolidin-2- yI) N- (2, 3-di net hoxybenzyl ) - 5- hydr oxy- | - met hyl - 6- ox
o-1,6 di hi/dr opéqu m di ne- 4- car boxam de;

2-(1- acet yhp OPH?WQE%f)af@XWoxy N- ( 2- met hoxybenzyl ) - 1- net hyl - 6- oxo- 1,
6- di hydropyri m di ne-4-car boxam de; 30

Nl -[1-(4- uor ben - hydr o | - 6- oxo0- 1, 6-
di h[ydr gpy{imfés) sywﬁ%azﬁﬁh-ﬁ?%ﬁq Xﬂé %P%?Wy?ﬁwﬁaﬂgar hiSde:
- 2-(1-acet ydlb)gdmmnnnﬁmﬁr@m}rbf)xam@ez (di met hyl ami no) benzyl ] - 5- hydr oxy- 1- net hyl -
- 6-0x0 -206 18 April 2006 WD 03/ 035077 PCT/ GB02104753
-1, 6-di hydr r.i m di ne-4-carboxam d
2-1(29)-1 ﬁ"@%ﬂy‘i’fﬁwm Padosy-gilf hb(ﬂreay—h(nuaa?@tréﬂicmonﬂlwah@w}-ﬂl met hyl - 6-'0x
~ 0-1, 6- di hyneihply6-bxo-1i5thydroperiniN@d-caboramide;
N- (4-fl uorobenzyl) - 5- hydr oxy- 2-[ 4- hydr oxy-1| - (pyrazi n- 2-yl car bonyl ) pyrrol i di
n-2-yl]- 1-nethyl-6-0xo0-1, 6-di hydropyri m di ne-4-carboxam de;
N 1 (4- { N B%ﬁlzayn)lhimxmwbnmﬁnsfhydx&mymﬁwymom@xﬁhy| 6- 0xo-1,6 10
di hydriopy rdinidebpRrisianl -2 -yh-1Rhyledb i Ozl 3 dinhd & cabbiAde! e- 6- car boxam

a N_

i de;

-[ (25, 48)-1-acetyl -4-fluoropyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-|
met hyl -  @-[63&43D; IBaOdiyhyd]uompylimhchh ﬁ@,ﬂ]@-&i?—lﬂbﬁmbegizfﬂ@-;&f%i(ﬂroxy-1~n;1]etl|1yl-| darol
N- (4-fl uorsahg @fgﬁ] 2 -met hyl -4-[ (1-nmet hyl -1 Hi m dazol -

-2- yl)car bonylnﬁz%%j%)lg I n- gfﬁ}é-zt oxo . 6-di hydropyii idine-4-carboxani de;
N- (4-fl uorobenzyl) - 5- hydroxy I met hyl - 2 (1-met hyl -1-{[ (5-nmet hyl -1, 3, 4- oxadi

- «gsolN-1 1{2 yIN- G‘aﬂlhﬁﬁbehh&m-ﬂﬁdrb@—hﬁaﬁq@ZQ&%&hﬁ#@(hﬁﬂﬂ@PYﬂMaﬁ&‘24 car boxani de;
[4 f1 uor o- b_a(rnenlyﬁgpsraw ')6b°écﬁzlyq iy drpRrivt fipe A bosamidei oxy- | -

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyl-1-{[(5-methyl-1,3,4-oxadiazol-

2-yl)carbonyl]amino }ethyl}-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

20 - ' a
N1-{1-[4-({[4-fluoro-2-(methylsulfonyl)benzyljamino }carbonyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidin-2-yl}-1-methylethyl }-N2,N2-

. dimethylethanediamide;

25 2-(d-acetyl-1,2-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-mothyl-6-
‘0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-{ 1-(pyrimidin-4-
ylcarbonyl)pyrrolidin-2-yl1-1,6-dihydropyrimidine-4-carboxamide;
30 S .

' N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[1-(pyrimidin-5-
yicarbonyl)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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met hyl - 6- oxo- 1, 6-di hydfopyri m di n-2-yl]-1-nethylethyl } -N2, N2-

~di et hyl et hanedi ani de; 25 18 April 2006
2-(4-acetyl -1, 2-di net hyl pi perazi n-2-yl ) -N-(4-fl uorobenzyl)-5-hydroxy-|-neth
yl - 6- ewwestozsesdi hydr opyri m di-ne-4-car boxam de, PCT/GRO2/04753

"N- (4-fl uorobenzyl)-5-hydroxy-I-nethyl -6-oxo-2-[1-(pyri mdin-4-

yl carbonyl ) pyrrolidin-2-yl]-1,6-di hydropyri m di ne-4-carboxam de; 30

' N—(4¥f[uorobenzyl)-5-hydroxy-|-nethyl-6-oxo-2-[|-(pyrinidin-5~

yl car bonyl ) pyrrolidin-2-yl]-1, 6-di hydropyri m di ne-4-carboxam de;

N- (4-fl uorobenzyl ) - 5- hydr oxy- I-nethyl-2-{I-nethyl-l-[(lk#pyrazol 5 -207 18
Apri | 2006}’103JI‘I9H®1341@3519W1 IFET1cBO i gdpgrimidine-4-carboxamide;

yl car bonyl ) am no] et hyl } - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;

2-[ (2R, 4R) N- (4-f1 uor obenzyl ) - 5- hydr oxy-
- et hyl st aR et G S i) S gpay 1
i - [ (di met hydtbyhitredptof-dihgdepyithidinerdedaitsixamidey | } - N- (4f | uor obenzyl ) - 5- hydr oxy-
| - met hyl - 6- oxo-1, 6-di hydr opydmni di ne 4 car boxam de; ‘
"N-{1- [4 ({2[4 f | uoro-2-(nethyl sul fon benz¥\12am no} car bonyl ) - 5- hydr oxy- 1 -
Cthyl {1-[(dimethylamino)(oxojacetyl]pyrro 1d1n-2ny1} 4-fluorobenzyl)-5-hydroxy-1- :
- 6-0x0- 1 6 -rekd il @ s3I, 6-Hihgldiopytinvitiine Y-diRdoRMh@ENY | } i m dazo[ 2,1-b][1,3]thiazol e-
6- car boxam de;

(2R 4R) - 1- benzoyl - 4- met hoxypyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydroxy
1 - et hy IN-61-tk6 {4 figotgimbthypspifomd)bemsylaman haxtanyis:hyddbay-1-methyl-

2-[
N (4-f fp@@ g f el ..
|](1 1211;;” Dlzeyhuhéb Cﬁ%f%zé%#%h@%ﬁ%ﬂﬁﬁ%%%%%}u&@gﬁ,@y pi per azi n-2-y
2-
OX

[1,2-di (rret hyl sul fonyl') pi perazi n-2-y1] - N- (4-f | uor obenzyl) - 5- hydr
y-1 20 met hyI 6 0x0-1, 6-di hydropyri m di ne-4-car boxam de
(

N- (4f 1 lidin-2-yl]-1
e ) ST SR 192!
N- ( 4f | uor SwsER-roxod.GefibydrpprimidineHyrbpxamide;
1- [ (mashyl sul f onyl )acetyl ] pyrrolidin-2-

yl}-6- 6 di d A- b i de; ) o
129 -1 NS GraEY bbb federim R By Lefoabinetsainchddy | ) - 5- hydr oxy-
|- met hyl ‘methyl 6~0xo 1 20 d1hydropynnud1ne—4—carboxamide;

2-{1 2—d1methy1—4—(mcthylsulfonyl)plperazm—z-yl]-N~(4 ﬂuorobenzyl) 5-hydroxy-1-
20  methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N~(4~fluorobcnzyl)—S-hydroxy~2e[(ZS,4R)—4-méthoxy—I-methylpyrfolidin—Z-yl]-1-
methyl—ﬁ-oxo—l,6—dihydropyximi-dine—ét-carboxamide;

25 N—(4—ﬂuor0benzyl)—5-hydtoxy—l-methyl-Z-{1»[(methylsulfonyl)acetyI]pyrrohdm—Zu
~ yl}-6-oxo0-1 6-d1hydropynnud1ne-4—carboxam1de

: 72—[(28)—1-‘acetyI-4,4—difluoropyx:roiidin—Z—yI]—N—(4~ﬂuorobenzy1)—5-hydroxy—I—methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide; '
30 '
2-[(2R 4R)-1-acetyl-4-ethoxypyrrolidin-2-yl}-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

- 2-[(28)-4.4-difluoro-1-methylpyrrolidin-2-yi]-N-(4-fluorobenzyl)-5-hydroxy-1-

- 208 -




6- 0xo- 1, 6-di hydr opyri m di ne- 4-car boxam de; 30

2-[ (2R, 4R) - 1- acet yl - 4- et hoxypyrrolidin-2-yl]-N(4-fl uor obeldzypr}l-2006ydr oxy- |
- met hyl - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de;

2- [ (2Swcdosths4di-f | uor o- 1-met hyl pyrrolidi n-2-yl]-N(4-fluorphaipzgy! ) - 5- hydr oxy-
| - 208 18 April 2006 WO 03/035077 PCT/ GB02/ 04753

net hyl - 6- oxo- 1, 6- di hydropyri m di ne- 4- car boxam de;

N- (2, 3-di et hoxybenzyl ) - 5- hydr oxy- | - net hyl - 6- oxo- 2-[ 1- (pyri dazi n- 3-

yl carbonyl ) pyrrolidin-2-yl]-1, 6-di hydropyri m di ne-4-carboxam de; 5
N--(4-fluorobenzyl)-5-hydroxy-I-nmethyl-2-(1-methyl-1-f [norpholin-4-

yl ( 0x0) ac &-arexad)tedihydrppBingstioe-1;@ebdkfyide:opyri m di ne- 4- car boxani de;  2-{
(2R 4R) - 1-[ (di met hyl am no) (oxo) acetyl]-4-net hoxypyrrolidin-2-yl }-N(4 10
f I uor oben : - hydr oxyl - hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de;
2-1(29) - 4%%‘%?3%%%19?%@6%%23%&1wwi~ém912)[%¢pM@ia+3n- 2-yl]1-N-(4-fl uorobe

N- (4-f kuor obenzyl ) - 5- hydr oxy- | - net -2-{ (2S,49) -1 net hyl - 4-

[ (met hyl syl f onyl ) am no] pyrrolidin-2-yl }-6-o0xo0-1,6-di hydropyri m di ne-4-

- car boxam glég;“'fﬁlo{‘)b‘fﬂzyl)-;-ﬂydmx -1-methyl-2-(1-methyl-1-{ [morpholin-4- :

- 1-[(di et héxaidcalsitinb Pl kot bdii 'd&)'p%ﬁ&ft . (%enzyl ) - 5- hydr oxy- 1=

20 net hyl - 6- oxo- 1, 6-di ﬁ?%}r%%yri m diﬁr}(e4- ar %ﬁ(egﬁ]c%iééﬂéf ’

(2R, 4R) - 4-et hoxy-1 - [ (et hyl am no) (oxo) acetyl ] pyrrolidin-2-yl }-N(4-

f 1 uor obenZy (RN HeliperhsilaomeeXiroydetgh d-ricthodpiyshiaanyfioidi-ne- 4- car boxani de;

25 10 fluorobenzyl)-5-hydroxy-1-methyl-6-0xq-1.6-di carnide:

2 1(25) - 4 Ao TThe Qyfrony: L metyl-6.oxg-1G-diydsopyrinmidine -combaramide;y | 1 - N (4-f 1 uor o
benzyl)-5 hydroxy-|-nethyl - 6-oxo-1, 6-di hydropyri m di ne- 4- ear boxam de,

' 2- [ (2S) - 42-0R8)-4.4iftvord-1-(Pyradiel§icarbeh Rh PNy ]s- N (4-f | uor obe
nzyl)-5- llf%ﬁfgzﬁyﬁl& E -Q)Yé-i ? xryi 1 6-93{1)(%;%? &FL’I gi ne!)%]]%lazy%gxam de; 30
2.1 (29)-1-1(di metﬁgleéam no f@’)?@‘ﬁog Ry Gamidsor opyrrol i di n-2-yl }- N (4-

- fluorobenzyl) - 5- hydr oxy- | - met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;

N-(4- 13 uakgbenapbomefiy iRy 1ogBibY| eSablr B PRC! | n-4- Y1 (oxo) acetyl Tpyrro
ran - 0[?m‘3thylsUIfOHYDaminO]Pyrrolidin{l—yl}-6-—0x0-1,6-djhydropyn'nﬂdjne»4~ '

carboxamide; ‘

nzyl)-5- higaboxghpyeratidinglyiBt,0:xrydrofydhidmdOnydainflicne- 4- car boxam de; 15
yl
I

2-{ 1~[(dimethylamino)sldfonyl]pyrrolidin-2—y1_} -N-(4-fluorobenzyl)-5-hydroxy-1-
20 methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide:

2-{(2R 4R)-4-ethoxy-1- (methylamino)(oxo)acetyl‘]pyrrolidim.’l—yl }-N-(4-
ﬂuorobcnzyl)—5~hydroxy—1-—methyl~6—oxo~1,6-dihydropyﬁmidine—4—carboxamide; '

: :-25 2~[(2,S)—4,4-djﬂuoro¥1—(pyridazin—3-ylcarbonyl)pyrrolidin—Z—yl}-N—(4—ﬂu0robenzyl)-5-
hydroxy—l-methyl~6-oxo—l,6-dihydrop}q*imidine—4carboxamide;

2-[(ZS)~4,4—diﬂuoro-1-(pyridin—2~ylcarbonyl)pylrolidin-2-y1]-N-(4-ﬂtdrobenzy1)~5-
, hydroxy-1 -methyl-6-0xo0-1,6-dihydropyrimidine-4-carboxamide; .
30 o -
2~{(2S)~1u[(dimethylamino)(oxo)acetyl].—4,4-diﬂuoropyrrolidin-2-yl}-N—(4—
ﬂuorobenzyl)HS—h-ydroxy-l~methy1-6-0xo~1,6—dihydr0pyrinﬂdine~4—carboxamide;

" N~(4;ﬂu0robenzyl)-5;hydroxy—1—methyl—2~{1-[morpholin—&yi(oxo)aceljﬂ]pyrr‘olidin—
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2-yl }-6-0xo- 1, 6-di hydr opyri ni di ne- 4- car boxani de; 18 April 2006
2-{(2S)-1-[ (di net hyl am no) (oxo) acetyl ] pyrrolidin-2-yl}-N(4-fluorobenzyl)-5
- hydr o%yedo3sgt hyl - 6- oxo- 1, 6- di hydr opyri m di nel4- car pox@wsogess 5 2-{
(2S)-1-[(di net hyl am no) (oxo) acetyl ] pyn-olidin-2-yl }-N(4-fluoro-2-

met hoxybenzyl ) - 5- hydr oxy-i - net hyl - 6- oxo- 1, 6- di hydropyri m di ne- 4- car boxam de
; N1-[1- (4-{[(4-fluorobenzyl)ani no] carbonyl }-5-hydroxy-I - net hyl - 6- oxo-1, 6
10 di hydropyrimdin-2-yl)-1-nethylethyl]-N1L N2, N2-tri net hyl et hanedi am de;
2-[(29)-1- t |.i di n-2-y|]-N-(4-fluoro-2-nethoxybenzyl)-5-hydroxy-Il-m
ethyl - 6- oﬁ@?é, ’%’y%ﬁwg@ Pigigrénesbexamidsoxami de; 15

N-(4-fl uorobenzyl) 2-[(25, 45)-4- fI uor o-| - net hyl pyrrolidin-2-yl]-5-hydroxy-|

(rzmét Zél) 1- g)%u n%t{@lrﬁétW%{é‘?% g)"?"hﬁ ‘igéﬁgﬁlﬁ%&ﬂ%wﬂé Syl -N-(4-

8

fI uoroben dI@Pmmdchl—chrﬂw@n‘mmyrl m di ne- 4- car boxam de;
N1[1(4{[ qu z mno]carbonl} S5- hydr oxy- | - net hyl - 6- ox
o- 1, 6-di hy p t rﬁ]éli' rkan?“ ‘3"0 acﬁ‘é qlidiy? P’l}r‘@i*( fugrordet hyl et hanedi ami de;

and phar maRehorly ijlwdwdlepy-a\bﬂmhﬁﬂm -LveihgaropyrdhidaR-4-Arphammeeut i cal
conposi tion corrprl sing,a therapeutically effective anmount of a conpound

accordi ng r a_pharmaceutically acceptable salt thereof, and a
phar rraceuNtlﬁé (ﬁ’j @c‘%‘@ ‘Eﬂyb)a%o}qﬂé}onﬂw -Ig@roxyslemethytfrexebmipound accor di ng

~to cldfm ﬁlhgdropynmﬂdarmr)&uhttﬁﬂbdxﬂ]mmﬁ%ﬁe H?;le&xaﬂéaﬁﬁm in the
preparation of a conposition for inhibiting Vintegrase: -210 18 April

2006 31. Use of the conpound according to claiml or a pharnmaceutically
accept abl &l&)d-acorlpymsli Ih%fﬁé‘ﬁﬁﬁi#ﬂpmoalmmhoqueﬁazyt)wm}aﬁmwpﬁw&@r_ preventing

or treati6@xoll6t@RYdreyribNdikl- }{{%0;(@51 greventl ng, treating or del aying the
onset of AIDS. 32.” A pharnmaceutical cdnposition which conprises the product

pr epared by conbining an effective anount of a conpound according to claim
orixn N-(4- -fluorobenzy)-2-{(2S AS)-4-fluoro-1-methylpyrrolidin- ?~yl]—5—hydroxy 1-methyl-
: 6 -0Xx0-1 6—d1hydropynmld1ne—4 carboxamide: '

2~{(28,45)—1-[(dimcthylanﬁno)(bxo)acetyl]-4»ﬂ'uoropyrrolidin—2—yl}-N—(4-
ﬂuorobenzyl)-5~hydmxy-1—methyl-fi—oxo~1,6-dihydropyri_nﬁdine—4—carboxamjde'
20 .
: Nl [1-(4-{[(3-chioro-4- ﬂuorobenzyl)armno]carbonyl} S-hydroxy-1-methyl-6-oxo-~
1,6- dlhydropynnndm-z—yl) 1- methylethyl]~N2 N2-d1methylethaned1a1mde

 and pharmaceutica]ly acceptable salts thereof.

| _ 29. A phannaceuti_call compositibn comprising a therapeutically
effective amount of a compound according to claim 1, or a pharmaceutically
E ‘acceptable salt thereof, and a pharmaceutically acceptable carrier. |
3-0 : 30.  Use of the compound acéording to claim 1 or a

pharmaceutlcally acceptable salt thereof in the preparation of a composition for
' mhlbltmg HIV integrase.
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- 39. Use of the pha

phar maceutically acceptable salt thereof, and a pharnaceutically acceptable
carrier. 33. A conbination useful for treating or preventigApmfZi on by
H'V, or for preventing, treating or delaying the onset of AIDS, which is a
therapeutically effective amount of a conpound according to claiml, or a
pharmaceutically acceptable salt thereof, and a therapeutically effective

anount of an antiviral SGUQQ)'[FQQ Cf)ﬂhﬁ(mnwﬁgcogdl@gu@ £RT 081 bRGmAeufillafy Pr Ot ease
~inhibitors, B'rﬁ'éﬁri}éﬁ‘@ jde H'V reverse transcriptase 1 nhibitors and

nucl eosi dé‘cﬁPW 'c“rtﬁ"rl%‘EP‘?ri‘Hoé‘s(éfalcﬁmPBF‘t‘% ©r praenting@r geseund

accor di ng iffectdnaiy M B8or fohpeberiting Nealidg bddeldyidcdnt ber 6{%@@/' )am no] carbonyl
-} -5-hydroxy- | -nethyl-6-oxo-1,6- dihydropyrimdin-2-yl)

- met hyl et hyl ] - N2, N2- di net hyl et hanedi am de, or a phar rraceutl cally salt
‘thereof. 35. The codpound pamcezhitiqg compadidinnwi2 8 comyirisés thes piidfod -

fluor Oben@‘é eéb@%%ﬁfﬁﬂg an lefre Rk D¥ba of 1 cgf'ﬁ{)a)ﬁhhcéordiné to claim 1, or a
[ (5-net hy -oxgrlazo-

2-yl)car bé’H‘S‘/‘F]aa‘?H“ﬁ@ ACRpiablessal fhsreof. qnd e phynespie il ageapible-camiobox ani de, or a

pharmaceutical |y acceptable salt thereof. 36. A pharmaceutical conposition

whi ch conprises an ,geffe unt oun to claim 35,
or a pharmaceuti cal ?ﬁ a‘%%{’aﬁ{@gﬁ euggafyl?t%f%%q?lggpr 5}'16(5'%1?5 ‘ﬂﬁ‘%ﬁ‘ E’Zutl cally
accept abl BI¥ et P’é!?fe"e@?ﬂg,U@étlllngF!iﬁeYle@ﬁp@BMOEﬁﬂlﬁ oihintis® claim 35 or a

- pharmaceuttetpblicaRy e@RtidddRomebl a dogled adc&dﬁd%ﬁo eraﬁlﬁ)@r(ﬁ‘ta' on of a
conposi ti olg revent | of tregtlw? i nfectl %86 PHI V or for preventi ng,

or
treating, PEFPEE u&%nﬁ @C“teﬁ@g%&?% teregk. erapoytiraliygelicgtiyg amaypkof 35, Use of
t he conpoemahtixireloweliced from thé gionp &ﬁsmﬁngaofﬁmfrpiratﬁaﬂﬁmlﬁlatdm( nagcept abl e salt

thereof i ﬂ;&lé&%d@%ﬁp%@ﬁe%n Ppﬁseclﬂfé)igﬁ(?rk tathﬁhcfle%Exg emet Lng HIV integrase.

maceuti ca I on ‘accor Cfaim 36 in the
prepar at'i B‘%Psﬁwt%ﬁeé@ﬁ%ﬁ tion for prevent| ng or treatl ng infection by HV
or.- for preventing, treating, or delaying the onset of AIDS. 40. Use of the
pharmaceutical conposition according to claim 36 in the preparation -of a
“conposi tion for inh4i t it ddmpound ecroadieg t@dlaia 28, which is N1-[1-(4-

{[(4-ﬂu0rqben2yl)ammo]carbony] }-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-yl)-1-methylethyl}-N2,N2-dimethylethanediamide, or a

pharmaceutically salt thereof.

35. The compound accordmg to clalm 28, whlch 18 N-(4-
ﬂuorobenzyl) 5- -hydroxyl-1-methyl-2-(1-methyl-1- {[(5- methyl 1,3,4-oxadiazol-
2-y])carbonyl]_am_1no yethyl)-6-oxo-1 ,6-d1phydropynm1d1ne—4-carboxam1de, ora

pharmaceutically acceptable salt thereof,

36. A pharmaceutical composition which comprises an-
 effective amount of the compound according to claim '35, ora pharrnaceutically

acceptable salt theredf, énd.a pharmaceutically acceptable carrier.

_ 37.  Useof the compound according to claim 35 or a
pharmaceutlcally acceptable salt théreof in the preparation of a composition for

. preventmg or treatmg infection by HIV or for preventmg, treatmg, or delaying the
. onset of AIDS
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38. Use of the compound according to claim 35 ora
_ 'phamiaceutically acceptable salt thereof in the preparation of a composition for .

inhibiting HIV integrase.
39.  Use of the pharmaceutical composition according to claim
36 in the preparation of a composition for preventing or treating infection by HIV

or for preventing, treating, or delaying the onset of AIDS.

40.  Use of the pharmaceutical composition according to claim

36 in the preparation of a comp'o_sition for inhibiting HIV integrase,
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