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10 useful for preventing or treating infection by HV and for treating or
del aying the onset of AIDS. BACKGROUND OF THE | NVENTI ON Al8 éfprib2006us

desi gnat ed human i munodeficiency virus (HV) is 15 the etiol ogical agent
of the i sease that includes progressive dest of t he i mune
system acq'{??gréz:d i mmune deficiency syndromne; AlDS) aprg%%yogleﬂser ation of the
central and peripheral nervous system This virus was previously known as
LAV, HTLV-111, or ARV. A common feature of retrovirus replication is the
insertion by virally-encoded integrase of proviral DNA into the 20 host

cell genone, a required step in HV replication in human T-Iynphoid and

nonocyt oi drggld gtmm’gﬂ is believed to be nediated by int egrase in
t hree ste S: ass’glrﬂol a

stable nucl eoprot ei iral
sequences; -SRI AHEEDHYRROX IS N]?E) W@&@%ﬁwghe Ilnear
proviral DNBqugmGgmsfj oi ni ng of the recessed 3' OHtermni of the
proviral DNA at a staggered 25 cut made at the host target site. The fourth
step in the process, repair synthesis of the resultant gap, my be
acconpl § s hEELB/OR HEINYENIA@Ynes. Nucl eoti de sequencing of 131V shows the

pr esence of a pol gefe feeentﬁﬂ@nt%wee@aitmsﬁwsﬁﬁ@eciﬂ%ﬂﬁ ,6_dxo~ et al.
- Nat ur e, g c@é, ?ﬁlglg}dgﬁ m no }g&l@ ence gfm)l 0 b evi dence
that the p&P- % 35t R, BYfdse and an

H'V prot eameir[sjﬁmﬁbsls}hndmelﬁisc as IERBIDYEd of th@ I—IIQBﬁegr:(si@%')ne Fﬂlwer MD. et al.
Science, 23}, o%?c?s nél éﬁﬁgl)aceu acce%nallif% sdils tRkeof oP‘ﬁ%Pfe@ent 1113311?1011 3rl (1987)].

Al three en een s e essentia eplication of
H V. 140 suse \fm pfq’famﬂng&ﬁﬁe%{w&mﬁcman by HFp 8UHEE UTRmE KT %afymg S nhibitors 35
of H V repbiseadfixinsare effective agents in the treatnent of AIDS and
simlar -1 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 di seases, i ncluding
reverse transcriptase inhibitors such as azi dothym dine (AZT) and

ef avi renz BAGKEGRQAGABSON FHEBNVENEINIch as indinavir and nel finavir. The

corrpounds of th' S | NVRAbVAR d8fiShateld RluRhi Eﬁlﬁurﬁﬁeﬁ&éﬂcy WE’I%QH?%}QS and inhibitors
of HV e&ll t|o The[ﬁ]nhlbltl n of rase in. ﬁ% and H V

replicdfio FHO e@ral agent ofthe compler lsefl?stmttmc e PREFY VeS8 St rand transfer
reaction caﬁtaé ymﬁnthetmystérh(hcqmmdnhmuamdiaﬁcxenﬂ:yegn@smej ADS)end in HV infected

cells. The I nis highly
specific i® h t|ﬁ’<‘54r‘f‘?o %&(@T&?@% ?%esr%%grr‘{gﬁsﬁ?%% T}’ﬁ\é’g{}%%ﬁ SUMMARY OF THE

| NVENTI ON RIQVMY bm@@qiﬁ\h‘}ﬂﬁ{ Bk o1 ARYj ﬂtféat%@éﬁrﬁ‘ffﬂ%soxypyrl ni di none
car boxam df‘e?hcaﬁbﬁ%%h&ﬁé@@éﬂ”lﬂﬁwﬁ emdeaﬁﬁﬁegﬂaseldi tdVeral DINARItb en of HIV

Ib;t a?{/ n dhqsﬁc ]I,%Qggee gtréq%?reg stell) gfl-ﬁ%tl‘eﬁlcaﬁ(}él in llufnarg Jf?yn%;ryheo%t argﬁnt of infection

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 resultant gap, may be accomplished by cellular enzymes.
Nucleotide sequencing of HIV shows the presence of a pol gene in
one open reading frame [Ratner, L. et al., Nature, 313, 277(1985)]. Amino acid
| sequence homology provides evidence that the pol sequence encodes reverse
30  transcriptase, integrase and an HIV protease [Toh, H. et al., EMBO J. 4, 1267 °
(1985); Power, MLD. et al., Science, 231, 1567 (1986); Pearl, L.H. et al., Nature,
329, 351 (1987)]. All three enzymes have been shown to be essential for the
replication of HIV. :
It is known that some antiviral compounds which act as inhibitors
35  of HIV replication are effective agents in the treatment of AIDS and similar
-1-




prevention, treatnment, and delay in the onset of A DS and/or ARC, either as
conpounds or their pharmaceutically acceptable salts or hyt® Apek2{0shen
appropriate), 15 or as pharnaceutical conposition ingredients, whether or
not in GoyRbsaiion with other HV/AIDS antivirals, giicdonbessives,

i mmunonodul ators, antibiotics or vaccines. Mre particularly, the present

i nvention can include a conpound of Formula (I): 20 wherein RL is (1) -H,
(2) -Cl1-6 alkyl, which is optionally substituted with one or nore 25
substituents (e.g., optionally froml1lto 6, or 1to 5, or 1to4, or |l to
3, or 1 or 2 substituents; or is optionally nono-substituted) each of

whi ch is idpespeniaidgreViale @@astiptasdinhibids suc@afdzifotimukiving (AZF)CL- 6

hal oal kyl, -C(=Q) Ra, ;02Ra, -SRa, -S(= - , =0)-CO- 6
al kyl - N( Ra%ﬂc‘%faﬁ%eﬂé?gﬁ@%??é&b%%lsﬁ% % %bﬁ‘f&&a?yf@ﬁ%’fz\gﬁ 2006 WD
03/ 035077 PETp@EBILHIOHE KBentSopRainhibipRe) BOY RicsrassapNeirers of HY Ra) - C( =O) Rb,
NRb NAN, Rd e AckioR Rbe inibieNnRR)erl Gr@DRaRN) replid§ind@l2 430 (3) -Rk, (4)
-Cl-6 al kyf.— Rk, Whe{.e ]3 glt? t he al qul is. opti fnadléil)y subst.i.t u%ed w th one
or nore’d sOBEE LR @k itigs tespnciEaps ey repHom c4laygedeby thy eqomipaRt "oy ¢ g 4,
or 1 to 3jnt@frast irovitrd isHD&infdctedrtlds, The phsicdpt ddemaddeyf tepessubst i t ut ed)
each of whi i Sl t:Lyadal g o P ek al kyl, -0-C1-6
hal oal kyl , m(wﬂzt@li%)&%ﬁl@ %?%%%@Bb% - %% ng)w%%)?%\%l%%c@'- N(RbRc), or
-N(Ra)-C2-6 alkyl-OH wth the proviso that the -OHis not attached to the
carbon al gamARN GRIHEIRVENTIQNt he al kyl is optionally nono-substituted
WEh By -CLe Al R AR R SR Rl Ranhe) - O ©
o carboxamides. These compounds can be useful in the inhibition of HIV integrase, the
prevention of infection by HIV, the treatment of infection by HIV and in the
prevention, treatment, and delay in the onset of AIDS and/or ARC, either as
compounds or their pharmaceutically acceptable salts or hydrates (when appropriate),
15  or as pharmaceutical composition ingredients, whether or not in combination with
other HIV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or

~ vaccines. More particﬁlarly, the present invention can include a compound of Formula

(I):
R2 o OH
\N I IT.13
R1/L\N N‘F{“
0 m;

20  wherein

- Rlis
(ty -H,.
(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,or 1 to4,or 1 to 3,

or 1 or 2 substituents; or is optionally mono-substituted) each of which
is independently halogen, -OH, -CN, -0-C].¢ alkyl, -O-C1-6
haloalkyl, -C(=O)Ra, -CO2Ra, -SR2, -S5(=0)R4, -N (RaRD),
-C(=0)-Co-§ alkyl-NRERD), N(R#)-C(=0)-Co.6 alkyl-N(RbRC),

S,




-OCO6 alkyl-Rs, or -N(Ra)-C(=0-CO-6 al kyl-Rs; wherein Rs is (a) aryl
which is optionally substituted with one or nore substitu@BtApri 20@s ,
optionally froml1lto 5, or | to4, or 1to 3, or 1 or 2 substituents; or
is opti no-substituted) each of which is in halogen
“OH, -ci- 3’%3? -C1-6 al kyl -ORa, -Cl-6 hal oal kyl, ROTORRASY . -OCl-6
~hal oal kyl, nethyl enedi oxy attached to two adj acent carbon atom; or aryl;
(b) a 4- to 8- nenbered saturated heterocyclic ring containing from1 to
- 4, heteroatons i ndependently selected fromN, O and S; wherein the
saturated heterocyclic ring is optionally substituted with one or nore
substituents (e.qg. @Bkhoﬂ N ( BOT afR by OG(rEy.b pbor 1 to 4, or 1to
3, or 1 or 2 substltuénts (’i) (I)ES op éﬂﬁ@{ ?y) no(no)sg-b(?tltuted) each of
which is independent!y Bf)og% Gi6ar kyI Cl-6 al kyl-ORa, -Cl-6
hal oal kyl , -O Cl-6 aMk 1- 6 hal oal kyl, -C(=O Ra, -CQ2Ra, -C(=0-CO 6
al kyI-N(RaRb), - SO2Ra, xoi‘(aryl or -Cl-6 alkyl-aryl; or -3 18 April 2006
WO 03/ 035077 5 10 15 20 25R{(2) ﬁB)Q;?(L BIR® 5- to 7-nenbered
het er oaromat i c ang &ontalnlng fr5n11 tgﬁﬁiﬁgﬁerggkons i ndependent | y
selected fromWN ; Rid S, wherein the heteroaromatic ring is optionally
substi t ut ed wtﬁ)one%m%ﬂ@kswb@@lm uents (e.g., optionally 1 to 5, or 1
to 4, 1to 3, or tdplibiemt, S {tédsw L.y

s B, RS Sl o

nmono- substituted) e y hal ogen, - -Cl-6 al kyl,
-Cl-6 al kyl-ORa, -Cl1-6 havhﬁmum(e g»@D‘@a%y fipll@w t0 6, arg- t@i & IHafcdikyl |, oxo,
or aryl; -CO6 alkyl - O 0@ 8§ calky2 sisitucntGor 6 cptibyly SoRdeutS@utedal Kyl - Rk,
-0-C1-6 al kyl - ORK, -0- Clofpakioplen® GhsRodnliy hall¥en, -0H, -ON, -0-C16
alkyl, -0-C1-¢ haloalkyl, -N(RaRD), -N(R2)CO2Rb,
10 N(R)C(=0)-Cp.g alkyl-N(RDRC), or -N(R2)-C2-6 atkyl-OH
- with the proviso that the -OH is not attached to the carbon
alpha to N(R); and
(i)  the alkyl is optionally mono-substituted with -RS, -C1.6
' alkyl-RS, -N(R2)-C(=0)-C(-¢ alkyl-Rs, -N(R2)-Cq._¢ alkyl-RS,
15 -0-Cp-p alkyl-RS, or -N(R2)-C(=0)-C(.¢ alkyl-RS; wherein RS

is
(a) aryl which is optionally substituted with one or
more substituents (e.g., optionally from 1 to 5, 0r 1 to 4, or 1 to
3, or 1 or 2 substituents; or is optionally mono-substituted) each
20 ‘ of which is independently halogen, -OH, -C1-¢ alkyl, -C1-6
' alkyl-OR®, -C1g haloalkyl, -O-C1.g alkyl, -O-C]g haloalkyl,

methylenedioxy attached to two adjacent carbon atoms, or aryl;

(b)  a4-to 8- membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected
25 o from N, O and S; wherein the saturated heterocyclic ring is
optionally substituted with one or more substituents (e.g.,
. optionally from 1 to 6,0or 1to 5,or1to4,0r 1to3,0or 1 or2
substituents; or is optionally mono-substituted) each of which
is independently halogen, -C_g alkyl, -C1-6 alkyl-OR2, -C].6
30 haloalkyl, -O-C1.g alkyl, -O-C]-g haloalkyl, -C(=O)R3,
S -CO2RA, -C(=0)-Co-g alkyl-N(RaRD), -SOzRa 0x0, aryl, or
-C1_6 alkyl-aryl; or

._3_



-0-Cl-6 alkyl _S(OnRk, -C0-6 al kyl-N(Ra)-Rk, -C0-6 al kyl-N(Ra)-Cl-6
al kyl -Rk, -CO-6 alkyl-N(Ra)-Cl-6 al kyl -ORk, -CO 6 al kyl - C§ 20} )6 - CO- 6
al kyl -C(=0) N(Ra) - C0-6 al kyl -Rk, -CO 6 al kyl-N(Ra) C(=0)-C0-6 al kyl - Rk,

-CO- 6 ayﬁ‘lghg'q(“ y)C(=0)-o-oo-6 al kyl - Rk, or  -CO-6 al kyl. N Ba) (=0 O(=0) Rk;

R is - | which is optionally substituted wi th one or nore
substituents (e.g., optionally froml1lto 6, or 1 to 5 or 1to 4, or 1to
3, or 1 or 2 substituents; or is optionally nono-substituted) each of

whi ch is independently (1) halogen, (3) (4) 30 35 (5) (6) (7) (8) (9)
(10) -OH, -CN, -0-C1-6 alkyl, -OC1-6 haloal kyl, -C(=0)Ra, -CO2Ra,
-SRa, -S(=ORa, -N(RaRb), -6218 ko V- APere R0 A9l T gPCT/ GB02/ 04753

(1) - Q0N R, (12) M 00 6E 8 AT NIBI 01 od0) —S2Ra

from N, O and S; wherein the heteroaromatic ring is optionally
substituted with one or more substituents (e.g., optionally 1 to
5 5,0r 1to4, or1to3, orl or2 substituents; or is optionally
mono-substituted) each of which is independently halogen,
-C1-6 alkyl, -C1-6 alkyl-OR&, -C1 .6 haloalkyl, -0-Cj_g alkyl,
-0-C1_¢ haloalky], oxo, or aryl;
(5)  -Co-6alkyl-0-Cp.6 alkylRK,
10 6)  -Co-6 alkyl-S(O)p-Co-6 alkyl-RK,
(7)  -O-Ci-6 alkyl-ORK,
(8)  -0-Ci-6 alkyl-O-C1.¢ atkyl-Rk,
(9  -0-Cp-6alkyl-S(O)nRK,
(10)  -Co-6 alkyl-N(Ra)-RK,
15 (11)  -Cp-6 alkyl-N(R2)-C1-¢ alkyl-R,
(12) -Cp-6 alkyl-N(R2)-C]-g alkyl-ORK,
(13)  -Co-6 alkyl-C(=O)-Rk,
(14)  -Co-6 alkyl-C(=0)N(R#)-Co-6 alkyl-RK,
(15)  -Co-6 alkyl- N(R&)C(=0)-Co-6 alkyl-RX,
20 (16) -Cp-6 alkyl-N(R&C(=0)-0-Co.g alkyl-RK, or
(17)  -Co-6 alkyl-N(R2)C(=0)C(=O)RK;

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

optionally from 1 to 6,0r 1 t0 5,0r 1 to 4, or 1 to 3, or 1 or 2 substituents; or is
25  optionally mono-substituted) each of which is independently

) halogen,
(2) -OH,
3) -CN,
@  -0-Ci.6alkyl,
30 (5)  -O-Ci.g haloalkyl,
| (6)  -C(=O)Ra,
N -CO2Ra,
(8) -SRa,
_ (9)  -S(=0)Ra,
35 (10) -N(Rarb),




" -Hor -Cl--6 a

(16) -N(Ra)-C(Rb)=0O, (17) -C3_8 cycloalkyl, (18) aryl, wherein the aryl is
optionally substituted with one or nore substituents (e.g.l8Apilcodal |y
froml to5 or 1to4, or 1to 3, or 1 or 10 2 substituents; or is

optiona -substituted) each of which is independ hal ogen -Cl-6
al kyl, el Ca kyl, -00-6 alkyl, -0-Cl-6 hal oﬁc‘%{f?‘*"y’“

al kyl -N(RaRb), or -Cl-6 alkyl substituted with a 5- or 6- nenbered
saturated heterocyclic ring containing froml to 4 heteroatons

i ndependently selected fromN, 15 O and S; wherein the saturated
heterocyclic ring is optionally substituted with from1l to 3 substituents
each of which Ié jnd -Cl-6 alkyl, oxo, or a 5- or 6-nenbered
het erocaromatic Yihg € n from1l.to 4 het er oat ons i ndependent|y

selected from N12b aﬂ@%‘c(?@) 563yl N@R - to 8-menbered nonocyclic

het erocycl e whi@h) i sSGgRar ated or unsaturat ed and contains froml to 4

het er oat ons ind@ endﬁg%) I&pl ected fromN, 0 and S; wherein the

het erocycle is %tlon I gubstltuted with one or nore substituents (e.g.,
optionably frorﬁlﬁ)toSOﬂ\TééR)l to5, or | to4, or 1to 3, or 1 or 2

substituents; o&% s_Ntht) clqﬁ@)L nmono- substituted) each of which is
I

i ndependent |y ) " C1. 6 al kyl, oxo, phenyl, or naphthyl; R3 is
Stpli, 1) H, (2) d _6 alkyl which is optionally
substituted wi t(ms)on@:;@rwmﬁlethe SltybﬁtopﬁMQH sub(s@tugdmmrmhe onabty from1 to 6,
or 1to b5, or 1to 4,
PCT/ GB02/ 04753 5 (3) Sosloe @ potioh B 1 (€001 .87 903%% b ly
mono- slBst it ut ed) each? sbstiisnghor i gpuqmdlé:p@nuemblstgluﬂm eagferi whidhHs O Cl 6
al kyl, -0-Cl1-6 hal oal kulispendeidPhalogh, RaERY) alkvl, GCCFQ)hBRalkylCQRB3s - SRa,
-S(=ORa, -S@Ra, or N(RACCPRA, 1o ¢ eyl NQRARD), or -C1. ally]

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

containing from 1 to 4 heteroatoms independently selected from N,

15 O and S;
wherein the saturated heterocyclic ring is optionally substituted

with from 1 to 3 substituents each of which is independently -Cj.¢

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

from 1 to 4 heteroatorns independently selected from N, O and S;

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

or unsaturated and contains from 1 to 4 heteroatoms independently

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

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

25 6,orlto5,orltod, orlto3, orl or 2 substituents; or is
optionally mono-substituted) each of which is independently -C1_g

alkyl, -0O-Cj.¢ alkyl, oxo, phenyl, or naphthyl;

R3 is -H or -Cj.¢ alkyl;
30
R4 is
(1 K
(2)  Ci1-g alkyl which is optionally substituted with one or more

substituents {e.g., optionally from 1 to 6,or 1to 5, or 1 to 4, or 1 to 3,

-5-




C -6 alkyl which is optionally substituted with one or nore substituents
(e.g., optionally from1l to 6, or 1 to 5 or 1to 4, or 1 UBAPil20061 or 2
substituents; or is optionally nono-substituted) each of which is

i ndepen I | ogen, -OH, or O Cl_4 alkyl, and whi I stituted with
1 or 2 gﬁﬂ@f"ﬁ“ﬂ@nts each of which is independently: %%)T}(%g?@q%ycl oal kyl ,
(ii) aryl, (iii) a fused bicyclic carbocycle consisting of a benzene ring
fused to a C5.7 cycloal kyl, (iv) a 5- or 6-nenbered saturated heterocyclic
ring containing from1l to 4 heteroatons independently selected fromN, O
and S, (v) a 5- or 6-nenbered heteroaromatic ring containing from1l to 4

10- merber ed f 3228983’2m"%?éﬁ%“f“@‘?t%‘é‘”‘éigﬁgm PR e oL VAN, or oat o

i ndependently sel eéf%’geﬁepgeﬁlﬁﬁﬁalﬁg%‘n‘ ,(9' Eq?aé]fyﬁ’ 'gféll‘gg]%l?al%yﬁ’e of the rings
is aromatic, (4) C2_-50al RYRIRDIEIGFORA, HGORMsIRY H=RA SW2BRyIr, 25 (5)

C3. 8 cycl oal kyl opti_gpa@i)bgg) gbbstituted with aryl, (6) aryl, (7) a fused

bi cycl i& car boc& Ieé:ons' sgi ng of b?nz ne ring fused to a C5-7

oycl oal Ryl , (8)Ch 5-Cp sy _ epiopalL b GHeR BT PERYAITE 11 ng cont ai ni ng
from1l to 4 30 het gup#uRAR (¢.206RRASRNNY 1 %606,081 @b, oF 0 Nor Ptemld S, (9) a
5- or 6-nenbered heteroaronmatc rin c%nt ni n fro{n to, 4. heteroatons

i ndependent |y sel ect®d OF?(%';H%#{%“S’&S’%% agho yg’iof)‘ -8 bsg_utegipeafbpm éred f used
bi cyclic heterocycl ds wepieadanilibalpgenmOH o5 O4C1-Hakkeh anst Wieh Bndependent | y

sel ected from N O Ao\l Phih ShalfiRlcacBlr PG RlnbfiBadiyas | _
aromatlﬁ; -6 18 April 20%;3 V\Dg03/ 0?15%7 PCT?GBOZ 04753 Wherefn each aryl in
(3)(ii)%r the aryl in (8, (533&85or each fused carbocycle in
(3)(iii) or the fused cargbocyakle in (7) is optionally substituted with one

or more substit uent s ( ?' giii) . Ogﬁfsfdﬁc:;#c?i? I:arrlg)orgxc::lle Ec?nséﬁngSOf%rber}ze}lg rirlllg or 1to 3,
or 1 or 2 substituents; or”is_optionally pono-
fused to a C5_7 cycloalkyl,

(v)  a5- or 6-membered saturated heterocyclic ring
15 containing from 1 to 4 heteroatoms independently
selected from N, O and S,
(v)  a5-or 6-membered heteroaromatic Ting containing
from 1 to 4 heteroatoms 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,
_ (4y  Cp.5 alkynyl optionally substituted with aryl,
25 (5) C3-g cycloalkyl optionally substituted with aryl,
(6) armyl,
(7}  afused bicyclic carbocycle consisting of a benzene ring fused to a
Cs5.7 cycloalkyl,
© (8)  a5-or 6-membered saturated heterocyclic ring containing from 1 to 4
30 heteroatoms independently selected from N, G and S,
| (9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4
heteroatoms independently selected from N, O and S, or
(10)  a9- or 10-membered fused bicyclic heterocycle containing from 1 to 4
heteroatoms independently selected from N, O and S, wherein at least
35 . one of the rings is aromatic; '
-6-




substituted) each of which is independently hal ogen, -OH, -Cl-6 al kyl,
-Cl1-6 al kyl -ORa, -Cl-6 hal oal kyl, -OCl-6 alkyl, -O Cl-6 haaphikyas -CN,
-N02, -N(RaRb), -ClGaIkyI-N(RaRb), -C(:O)N(RaRb) C(=O Ra, -CQ2Ra, -Cl-6

| kyl _SRa, -S(=ORa, 10 SCPRa, O2N( RaRb
fjll\l()F/ea)39%’3?’?3&)0 -\N(Ra)COZRb -gjlzialkyl N(Ra)oosz ar;%zﬁg § (Raro),

al kyl -aryl, -0-aryl, or -CO_6 alkyl-het wherein het is a 5- or 6 menber ed
het eroaromatic ring containing from1l to 4 heteroatons independently
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.qg.,
optional Iy fromyfets 5, or 1 to 4, or 1 to 3, or 1 or 2 substituents; or is

optionally nono-substitute f. ChIS d ntI 1-6 al kyl,
°C1 6 hal oal kyl, -OCl-6 3&&“&‘“%?(&1- hRARd & L‘()]ﬂ%ﬁ) o pic 220" each
saturated heter ocycl¢ambactheg1n|(a)(1@i$)n(nhv)‘us@ctcstlbwycé@md’ri)a‘sephonlalday erocyclic ring
In (8 is optionallyy, gaﬁa&awﬁ%ﬁ%m&}emma&nw@ fz opﬁ&ﬁgngrb ays, (e 0.

optionally from1 t ,

substitdents; or is Q?plttpén%ﬂ 119 3n@riours Abtitiensee)is @%i@ﬁal&fmm ch i s

i ndependent | y hal ogewpstit@dd)@aal dyihich-iCindSpenddndahilggen, -GBLCLC1 6 aﬁ{yik,yl 25
-O-d -6 hal oal kyl, lyr2 0T, s I l?a?r? ti ring
containing froml to@ et%rot%tqg% ?ﬁogﬁ%ny@ﬁﬁf gldgge rom’ N 0 and S

and each het er oar onafte FPagNER") 46 Y“N@éa SRS e ring in (9)
or each fused bi cyclioE=tmeCoeRrel @1Lglalkﬁ)c((yglz)a @COHIRe, fsme@bu)mam ic 30

Cor g Wt Fonal 1y 1 rgorRe HAEBS QIS SOMURKE! My @By 1073 SRty t oo e
substituents: or is W@)G%prcmﬁkwgﬁm@mleﬁkﬁ dkylwiilch s

i ndependent |’y hal ogep. 1Cér @(@ ei‘ﬂgjlqhet'v@'i'ei'e@n HétllsO@é %Ybame'n%eﬁ@l 6 alkyl, -0-C
1-6 hal oal kyl, oxo, ary | =aryl ril 2006 V\D

03/ 035077 PCT/ GBO2/ dwg@ﬂaﬁaﬁalrmércwa@lmélfg@ﬂﬁstodﬂuteﬂmtqwg gperdepil¥ h the N to
whi ch both are attachpeted Q6N CCard’S, 2RI KCdpaadaiy uswlivah absnzemt i onal |y

substituted with one, or re su t|o aII from1l to 6,

or 1 t(}g , or 1 to 4™ go?n?és ?131°§a?YOSP%%%%FC?‘Q&I%B%S%W%‘E Sy(FSD optionally
nono- substi tut ed) eawphiowdlyirchioi 5 of hvehentierft, byl ex@ls@sta:hdnyd oois 0xo; 5 each
‘Ra, Rb, Re, and Rd Ioimbm?md@ﬂﬁshmedwe&h of@il}rcﬁisahd@skndeﬂf ig.garbocycle or

het er ocycl e, wherei alky?qccl:%rhg%c cf % %rl d aﬁlt(ﬁr 8C(¥1-6 ﬁalogjkﬁp&o?gra |y
-CO9R2;
20 each saturated heterocyclic ring in (3)(iv) or the saturated
heterocyclic ring in (8) is optionally substituted with one or more
substituents (e.g., optionally from 1 to 6, or 1 to 5, or I to 4, or 1 to 3,
or 1 or 2 substituents; or is optionally mono-substituted) each of which
is independently halogen, -C1-¢ alkyl, -C1-¢ haloalkyl, -O-C1-6 alkyl,
25 -0-C1-¢ haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic
ring containing from 1 to 4 heteroatoms independently selected from
N,Oand S; and
each heteroaromatic ring in (3)(v) or the heteroaromatic ring in
(9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic
- 30 heterocycle in (10) is optionally substituted with one or more
' substituents (e.g., optionally from 1 t0 6,0or L to 5,0r 1 to 4, or 1 to 3,
or 1 or 2 substituents; or is optionally mono-substituted) each of which
1s independently halogen, -Ct ¢ alkyl, -C1-¢ haloalkyl, -O-C1_g alkyl,
-0-C]-¢ haloalkyl, oxo, aryl, or -C1-g alkyl-aryl;
35 |
.




substituted with one or nore substituents (e.g., optionally fromi to 7, or
1to6, or Il 10to 5 or 1to 4, or 1to 3, or i or 2 substiBtApeih806 or is
optionally nono-substituted) each of which is independently (1) hal ogen,
(2) 15 (4) -C1-6 alkyl, which is opti stituted with
" one ora_kr’r"[?r‘{e;%}'ss‘]afs\ltl tuents (e.g., optionally froml tcoi)r&%/d%f’/&?pto 5 or 1to
4, or 1 to 3, or 1 or 2 substituents; or is optionally nobno-substituted)
-each of which is independently halogen, -CH -CN, -OCd-6 alkyl, -OCl-6
hal oal kyl, -C(=O)Ra, -CX2Ra, -SRa, -S(=O)Ra, 20 -N(RaRb),

-C(=0 - (CH2) 0- 2N(RaRb) , N(Ra) - ( O) (CHZ)O 2N(RbRc), -SQ2Ra, - N(Ra) SO2Rb,

- SO2N( RaRb - , nal |y
substitute f%%g’}?ﬁgﬁgkg%%ﬁé‘gﬁh{" stl uen hfclhiﬁ\éharé/‘ﬂa?ﬁ(}ga rIHPP#: gm 1to 6,
or 1 to 5, apacydodly] #vhichris oﬁﬁnﬂllytsobsﬁtute:ﬁrwﬂh meo?nmtebmbstirmmtst(sg or is

t N tyish Wt hal - OH,
o T %@@M Lg) &q)m%a@mp [é ;@ Q‘iﬁ E%?drxs el ogen, - CH.
- N( RaRb) , “F%B 0 W*N%*ﬁa}n ot 9Pc) . - SOPRa,
_N( Ra) SB2Rb, 30 - SC2N( RaRb) or - N(Ra) - O( Rb) =0, (6 N02 (7) oxo,

(8)-C(=ORa hg%) RS&; ]1§d Al QQ)? %‘X) £35077 PCT/ GB02/ 04753 (10)
JSRa, (117 %%E dnd R e?%“&’t’z 1356 O)N(RaRb) 5 (14)
-C(=0-C1-6 al kyl - N(RaRb) (15) -N(Ra)C(=O Rb, (16) -SQ2Ra, (17)
- SO2N( RaRbkk is dahtSbk cl%ﬁﬁle%é%&@wheﬁ% ﬁué@irb@d?@% of BQ3rocyelkiotlolily Rm  wherein
t he al kyl Sb tIO%| subStituted wt
substituted with one or more substituents (e. g optlonally fromito7,0rlto6,orl
10 to5,orlto4,orlto3,or! or2 substituents; or is optionally mono-substituted) each
- of which is independently

)] halogen,

2y -OH,
(3) -CN ]
15 . 4)  -C1-g alkyl, which is optionally substituted with one or more

substituents (e.g., optionally from 1to 6, 0r 1to 5,or 1 to 4, or
1to 3, or 1 or 2 substituents; or is optionally mono-substituted)
each of which is independently halogen, -OH, -CN, -O-C1.¢
alkyl, -O-C1-6 haloalkyl, -C(=0)R8&, -CO2R32, -SRa, -S(=0)R3,

20 ' -N(R#Rb), -C(=0)-(CH2)0-2N(R2RD),
N(R#)-C(=0)-(CH2)0-2N(RPRC), -SO2R3, -N(R2)SO2RD,
-SO2N(RaRD), or -N(R2)-C(Rb)=0,

(5)  -0-Cj.6 alkyl, which is optionally substituted with one or more

substituents (e.g., optionally from 1to 6, 0r 1to 5,or 1 to 4, or

25 1 to 3, or 1 or 2 substituents; or is optionally mono-substituted)
each of which is independently halogen, -OH, -CN, -O-C1_¢
alkyl, -0-C1-6 haloalkyl, -C(=0)Ra, -CO2R2, -SR2, -S(=0)R4a,
-N(R@Rb), -C(=0)-(CH2)0-2N(R2RD),
N(R2)-C(=0)-(CH2)0-2N(RPRE), -SO2R3, -N(R&)SO2Rb,

30 -SO2N(RaRD), or -N(R2)-C(Rb)=0,
(6) -NO2,
(N 0X0,
(8) -C(=O)Ra,
(®  -COgRa,




one or nore . substituents (e.g., optionally from1 to 6, or 1 to 5 or 1to
4, or 1 to 3, or 1 or 2 substituents; or is optionally nond8 Apub200d ut ed)
each of which is independently hal ogen, -CH, . CN 15 -Cl1-6 hal oal kyI

-O0d-6_alk -O-Cl -6 hal oal kyl, -C(=0O Ra, =0) Ra

N RaRb}"% ?@f’-‘% CO2Rb, -SCPRa, - N( Ra) SO2Rb, -SCJZN( RA’ISS%%HP“%‘

-N(Ra) - C(Rb) =0, (21) -CO 6 alkyl-N(Ra)-CO 6 al kyl -Rm (22) -CO 6

al kyl -O-CO-6 al kyl-Rm 20 (23) -CO-6 al kyl-S-C0-6 al kyl-Rm (24) -C0-6

alkyl -C(=0) -C0-6 alkyl-Rm (25) -C(=0) -0 CO 6 al kyl-Rm (26)
-C(=ONN(Ra)-CO- 6 alkyl-Rm (27) -N(Ra)C(=O)-Rm 25 (28) -N(Ra)C(=0 -C1-6
al kyl - Rm V\hereh%)theSR gl kyl is optionally substituted with one or nore
substltuents (evg?, optionally from1lto 6, or 1to5, or 1to 4, or 1to
3, or or 2 sﬂﬂétl’@m@bﬂ@; or is optionally nono-substituted) each of
whi ch |s i ndepe t hyrb@thogen, -OH, -CN, 30 -Cl-6 hal oal kyl, -OCl-6

al kyl, -0 Ci1- GSéigal&y @ O Ra, -CQ2Ra, -SRa, -S(=0 Ra, -N(RaRb),
-N(Ra)COZRb Eg (82N(RaRb), or -N(Ra)-C(Rb)=0, (29)
-N( Ra) - &( =0) - N( €4) - O@(ﬁoh‘ﬂkﬁlalMTN(R@ 18 April 2006 WO 03/ 035077

PCT/ GBOZ/O4753 - = O -0 CO 6 al kyl -Rm (31) )

-N( Ra) - C( =0) - N(%%-gggg{ L6 7alkyl -Rm  (32) -C(=0-C(=0 -N(RaRb), (33)
-C(=0-d 6 alk 5(34) -C(=0 -C(=O Rm carbocycle in Rk is (i)
a Cto 08 nonogyel HSOQN&QRbat ed or unsaturat ed ring, (ii) a C7 to Cl2

bi cyclic rlngs gsb 1,) a d to C16 tricyclic ring system wherein
each ring in ( § (%ll i's |ndependent of or fused to the other ring or
rings dfd each €1i9hg 1R§1 10 saturated or unsaturated; heterocycle in Rk is
(i) a 4- to 8-nembered.q @@nmtwéreﬁrthm&ﬂtmn@toﬁﬁhyrmmmédWﬁhrl ng, (ii) a
7- to 12-nmenbered bicyclic rin %’pf ti)l gr nber ed
tricyclic ring system \WHePdRer® HmF‘i‘tf‘lgeg’rPPE‘P Ajly Pm(]iﬁolf’) O’i ]Stol ndependent
of or fused to the other otbtd4,ngler3, orbgs2 artdiimant) of isngtiomllgains-at ed or

“”Sft ur at ef' t hef ”D”O‘iytc' htgsn u'téageacﬁ'of%ﬁ ch m&égEzgi ﬁt}' oF%en, 26 Icgyclic ring
systemgontains from1 to.b et Gf GalOMe SHrCo% & by, -C(=0)Ra,
~CO9Ra, -SRa, -$(=0)R4, -N(RaRD), -N(RACO2RD, -SO3R2,
“N(R2)SO2RDb, -SOoN(RaRD), or -N(R2)-C(Rb)=0,
(1)  -Co-6 alkyl-N(R2)-Co.6 alkyl-Rm,
(22) -Co.¢ alkyl-O-Co.¢ alkyl-Rm,
20 (23)  -Cp.g alkyl-S-Cg.g alkyl-Rm,
(24) -Cp-6 alkyl-C(=0)-Co-g alkyl-Rm,
(25) -C(=0)-0-Cq.g alkyl-Rm,
(26) -C(=O)N(R3)-Cg-¢ atkyl-Rm,
27y -NRC(=0)-Rm,
25 (28) -NR3)C(=0)-Cy-6 alkyl-Rm, wherein the alkyl is optlonally

substituted with one or more substituents (e.g.,

optionally from 1 to 6,or 1 to 5,0or I to4,or1to 3,0r1
or 2 substituents; or is optionally mono-substituted)
each of which is independently halogen, -OH, -CN,

30 - -C1-g haloalkyl, -0-C1-g alkyl, -O-C1-¢ haloalkyl,
-C(=0)R%, -CO2R4, -SR&, -S(=0)R4, -N(Rarb),
N(R2)CO2RD, -SO2R2, -N(R2)SO2RD, -SO2N(RaRD),
or N(R2)-C(Rb)=0,

(29)  -N(R)-C(=0)-N(Rb)-Co.6 alkyl-Rm,

_9.




N, 0 and S and a bal ance of carbon atons; and wherein any one or nore of
the nitrogen and sulfur heteroatons is optionally be oxidilgegrilaogh any one
or nore of the nitrogen heteroatons is optionally quatem zed; 20 each RED
is inde C3_8 cycloal kyl; aryl; a 5- to 8-ne [ cyclic
het erocw&%\/\#%h is saturated or unsaturated and co;gt%g{c%%ymgfn 1to 4
het eroatons i ndependently selected fromN, 0 and S; or a 9- to |0-nenbered
bi cyclic heterocycle which is saturated or unsaturated and contains from1
to 4 heteroatons independently 25 selected fromN, 0 and S; wherein any one
or nore of the nitrogen and sulfur het eroatons in the heterocycle or

bi cyclic hetero§pgl eN'(l?a)ctg 8§a¢4§ ized and any one or nore of the

nitrogen heter et ni zed; and wherein the cycl oal kyl
or the aryl defﬁ3ﬂabd -N@%(F@)Hﬂ%‘?)fﬁ% CQG@H@%RF% uted with one or nore
substituents (e @E’—td MmltoS or 1to 4, or 1to 3, or 1 30
or 2 substltuen Jrono- substituted) each of which is

i ndependently h ?’i)gepr( w pf’ﬁ onal |y substituted with -0-Cl_4

al kyl, 5-CL-6 hahyp aI-@yzL _e(Qogmg6 alkyl, -O-d-6 haloal kyl, -N(RaRb), aryl,
or -C1-6 al kyl -aryl; and -10 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 t he
nmonocyclic or bicyclic heterocycle defined in Rmis optionally substituted
with one oPthQﬁY@e%BfétSl ®Hadrms é‘l‘z‘j‘ocyc@&tsﬁtﬁﬁéqdl‘?“ﬁaﬁﬁtﬂd g 80257 1 to 5, or
11to 4, or t01Cfﬁl@ch@ﬁn%sﬁfeﬁoﬁ(hlb%t(l‘1t1Lt6 04 8 tnc@dfhdrﬁag@pdt&rﬂ rveletein each

mono- subst i t Ut edg eac 8 whi ch %ll nde endently h %83 -Cl-.6 al kyl,

- C1- 6 hal o8Pgip (1) oxchiigs gdepgndeps of or sed toghe, g Faingor mgs,ad edchgingis o g

al kyl - a0y| satartled O umntytaied; CO2- aryI -C02-C -6 alkyl-aryl, a 5- or

6- menber ed saturated heterocyclic [ ng containing froml to 4 heteroatons

i ndependent |y sel ecRgg fromN O and S, or_a 5- or 6-nenbered
het er oar onbeterecyclain REdnika #itn § mamherer, sapirafedraruapasapidioneoyeliciEident | y

sel ect id f (1%@7'\&0 D aBstbéped BiBRlic nﬁ%@ﬁteﬁl b§(1ﬂ1)f'hﬂqm@cﬂﬂﬁﬂlteﬂn¥ieradltﬂc§hﬂﬂger equal to
zero, or

or a pharmaceuti.c abl e t The resent
i nventi on GAKSES “J?‘ﬁli?}“tfﬁ %?%'&Pﬁié?c%&‘elﬁ F&egﬁﬂgﬁlbts %ﬁgﬁoﬁl i ng aS
conpound ofing hecings esdedch riny Bsttuatedan dnsreirital Qleamonpcﬂb'anngl Qlcﬁ'mvh
phar maceut hﬁ?kysféﬂﬂgpt?fcwh%%ﬁe%%?n g%ﬁgioni PM&&&t&rﬁg dcliBted A8} | ncl ude

net hods of reat the onset of AIDS, nethods
of prevent M@anﬂégn 2 halpnrs @€ cash ow@%ﬁ@ciw TPIH?%?b‘?qed’ﬁW‘lﬁll‘{ﬁ and net hods of
treating i pfiegtd ad sbNurlh&droaMQs 6ltiogally, beloRidzell) a8 tnpse@e moaf oftlfee  pr esent

Invention, 1 %gern% teroat(?ms 18 optlonaﬁy a@r)mgerzld of Formula (I): 0 R3
20

each RM 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 heterocycle
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently
25  selected from N, O and S; wherein any one or more of the nitrogen and sulfur
~ heteroatoms in the heterocycle or bicyelic heterocycle is optionally oxidized and any
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein
the cycloalkyl or the aryl defined in R1 is optionally substituted with
one or more substituents (e.g., optionally from 1to 5,or 1to 4, or 1 to3,orl
30 or 2 substituents; or is optionally mono-substituted) each of which is
independently halogen, -C1-¢ alkyl optionally substituted with -O-Cj_4 alkyl,
~C1-6 haloalkyl, -0-C1-6 alkyl, -O-C1.6 haloalkyl, -N(RaRb), aryl, or -C1-6

“alkyl-aryl; and

-10 -




N R4 wherein Rl is (1) -H, (2) -C 1-6 alkyl, which is optionally
substituted with one or nore substituents each of which ig8iapdiepedcent |y
hal ogen, -OH, -CN, -0-C-6 alkyl, -0-C1-6 haloal kyl, -C(=0O Ra, -CQO2Ra,
-SRa, wh dsfespfi| 2006 -S(=O) Ra, -N(RaRb), -C(=0) - CogéT@BBMa4vu(RaRb>
N(Ra)-C(=0) -CO 6 al kyl-N(RbR), -SQ2Ra, -N(Ra) SO2Rb, - SO2N( RaRb), "k N
Rd al -N(Ra)-C(=O Rb, R R ,or-NRa)C(=0 C(=0) N( RaRb) , (3) - Rk, (4) -C

' 1-6 al kyl-Rk, wherein: (i) the alkyl is optionally substituted with one or
nore substituents each of which is independently hal ogen, -OH -CN,
-0-C1-6 alkyl, -0-Cl1-6 hal oaI kyI -N(RaRb), -N(Ra)CO2Rb, N(Ra)C(=0-CO 6
al ryl t{\l(RlﬁRg)t ogh MR@}IO | hc@t‘l&roc\!}'ctemeﬁﬂ&hﬁmvls%@uéﬂﬂ Ithe -CHis

not attached to, the a e is

opti onal |y mondbstiatitkeag o WF SubelebEis. Slfoe deb Mo 20 - co 6
al kyl -Rs, - N( Ra)orC® 8, @liky B; ®sl, or 2-s0bCiBiehitsabidy bpﬁmallpmond\l@ﬁat)tu@(l}:()) CO 6

~al kyl - Rs; V\her@choRﬁ'hlch%1ﬁ@9peﬁdeﬁﬂylﬂi\ﬁlb§elﬂ @ﬂkyimmqldhfal@dua@t-ot@lt d with one
or - nore SUbStllk r@é%%fﬂl Chll c; ene alqﬁgzn L , -Cl-6
alkyl, -C1-6 af %}r 6 hapopllgl, Rxg- Gnylye 6?16 AR %YGhaloalkyl
met hyl enedi oxy-@&d1-6¢lsedk-aryl. w:§~Oaﬁijnwuémedcsauﬂatcdhaitequhcmngar yl; (b) a 4- to
8- member ed Saé amlﬁgggl%tletr gf%ﬁféltodlgomrslc}tq%pen enttly 3¢ ecpaﬁ from Ura{l(? 4 het er oat ons

i ndependent | y se ereln ed heterocyclic
ring is optiofredI-ypr Sumssntieradtheterapi aThalio e E 6pDLAIDING f@ﬂb}stQ‘thPéW@%OIé‘ach of

whi ch is i ndepgasRnldyy bat@getom NCO-Hd8t kd , - Cl-6 alkyl-ORa, -Cl1-6
hal oal kyl, -0-Cl-6 al kyI -0-Cl -6 hal oafkyl -C(=O Ra, CQR2Ra, -C(=0-CO6
al kyl - N( RaRb) -S02Ra, oxo, aryl, or -Cl-6 alkyl-aryl; or

each n is mdependently an integer equal to zero, 1 or 2;

or a pharmaceutically acceptable salt thereof.

The present invention can also include pharmaceutical compositions
containing a compound of the present invention and methods of preparing such
pharmaceutical compositions. The present invention further may include methods of
treating ATDS, 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 invention, there is

provided a comipound of Formula ():

2
RA

wherein

R1is
| (1) _H3 .
(2)  -C1-6 alkyl, which is optionally substituted with one or more

substituents each of which is independently halogen, -OH, -CN,
-0-C1-¢ alkyl, -O-C1-6 haloalkyl, -C(=0)R2, -CO2R4, -SR2,

-11-




(c) a 5- to 7-nenbered heteroaromatic ring containing froml to 4

" heteroatons independently selected fromN, 0 and S; wher eilB Aphg 2006

het eroaromatic ring is optionally - Ila 18 April 2006 substituted with one
or nore substituents each of which is independently hal ogen, -Cl1-6 al kyl,
-Cl1-6 al kyl-CRa, -Cl-6 haloal kyl, -OCl-6 al kyl, -O Cl-6 hal oal kyl, oxo,
“or aryl; -C0-6 alkyl-O-C0-6 alkyl-Rk, -CO6 aIkyI S(O) n-CO0-6 al kyl - Rk,
-0d-6 alkyl-ORk, -OCl-6 alkyl-Od-6 al kyl - Rk, -0 Cl-6 aIkyI S( O nRk,
-C0-6 al kyl-N(Ra)-Rk, -CO6 al kyl-N(Ra)-Cl-6 al kyl - Rk,

| kYl - N(Ra) - C1- 6 al kylL . -C(=0)-
:I kyl - Cg O%N( Ra) - ?:Ok%(—oﬁg\;lN @7% Ad %lk@N?‘ﬂquf;&@ C( O CI kyl - Rk,
-00-6 al kYl - N( Ra) CO( 6@ YEN@P@:&W%“I AES0RESG X N( Ra) O =0) C( =O) Rk;
R2 is -Cl-6 al kyl which is optlonallwﬁ%ubstltuted wi th one or nore

substituents each of which is erpgh\de nkdy (1) hal ogen (2) -OH, (3)
-CN, (4) -O0Cd_6 alkyl, (5) -OC -4 haloal kyl, (6) -C(=ORa, (7) -CO2Ra,

(O oy ot SR gl soz%ﬁﬁﬁﬁ-aﬁ@%@%@ Hlis)
SO2N(RaRb), -1k 18-Waril 2006 (16) -N(Ra)-C(Rb)=
(4)  -Ci-6 alkyl-RK, wherein:
1) the alkyl is optionally substltuted with one or more substituents
- each of which is independently halogen, -OH, -CN, -0-C1-6
alkyl, -O-C1.6 haloalkyl, -N(RaRD), -N(Ra)CO2Rb,
N(R)C(=0)-Cp-6 alkyl-N(RYRS), or -N(R2)-C7,¢ alkyl-OH
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, -N(R&)-C(=0}-Cp-6 fﬂkyI—RS, -N(R)-Cp.¢ alkyl-RS,
-0-Cp-6 alkyl-RS, or -N(R®)-C(=0)-C-6 alkyl-Rs; wherein RS
18
(a)  aryl which is optionally substituted with one or
more substituents each of which is independently halogen,
-OH, -Cj.4 alkyl, -Cj.¢ alkyl-OR2, -C1 g haloalkyl, -O-C1-6
alkyl, -O-C1-g haloalkyl, methylenedioxy attached to two
adjacent carbon atoms, or aryl;
(b) a4- to 8- membered saturated heterocyclic ring
" containing from 1 to 4 heteroatoms independently selected
from N, O and 8; wherein the saturated heterocyclic ring is
optionally substituted with one or more substituents each of
which is independently halogen, -Cj_g alkyl, -C1-¢ alkyl-ORa&,
-C1.6 haloalkyl, -0-Cj ¢ alkyl, -0-C].6 haloalkyl, -C(=0)Rz,
_CO2RA, -C(=0)-C0.g alkyl-N(RaRb), -SO2R3, oxo, aryl, or
-C1-¢ alkyl-aryl; or
(c) a 5- to 7-membered heleroaromatic ring
containing from 1 to 4 heteroatoms ihdependently selected
- from N, O and S; wherein the heteroaromatic ring is optionally

~1la-




(17) -C3_8 cycloalkyl, (18) aryl, wherein the aryl is optionally
substituted with one or nore substituents each of which i3$8iApdéperdent|y
hal ogen, -Cl1-6 alkyl, -Cl-6 haloal kyl, -OCl-6 alkyl, -0-Cl-6 hal oal kyl,
-CO6 alkyl-N(RaRb), or -C _6 al kyl substituted with a 5- or 6- nenbered
saturated heterocyclic ring containing from1 to 4 heteroatons

i ndependently selected fromN, 0 and S; wherein the saturated heterocyclic
‘ring is optionally substituted with from1l to 3 substituents each of which
~1s independently -Cl1-6 alkyl, oxo, or a 5- or 6-nenbered heteroaromatic

“ring containing from|l 4 oat ons i nd ndent | .Lected fromN, O
and S; or (19) a 5- to g‘&ﬁ%‘#@ﬁ“ﬁ@“’r‘%ﬁ%’ég’% Sluﬁgﬁ'éetn rec%%l?jl%flsw}%nlfch i's

saturated or unsat ur at ed SROFIETHY &rl0ges. rohs allvh -1 -pata-BBF-ofé-6 ndependent | y

sel ected fromN, O and ShaleleylpiNCH pelligt-OrOLY Ghialkd, &4pt drial | Y
substituted w tj, one~Qr e i 1gents each of which is independently
-Cl-6 al kyl, - C@b - 6C§16l<é‘ﬂ$',l’ %o%?%%ﬁii}e%% ,. or naphthyl; with the proviso that
none of the fol©dwi nfosubet-5(@earioss alkylaR .ached to the carbon atomin the
-Cl1-6 al kyl grogp th@tc%gaﬁ@;t@ﬁh,ed to the ring nitrogen: hal ogen, -COH,

-0-Cl-6 alkyl, 0O -6 haloal , - -S(=O Ra, or-N(Ra)-C(Rb)=C R3 is
“Hor -Cl-6 al K R4k Elgﬁ(ﬁ()el(@ﬂlﬁgﬁ{l% al kyl which is optionally
substituted w t(® oneOd?]-salkg-SOMIS, i t uents each of which is independently

hal C-oH, - 6 al ey 1 6 hal oal kyl, -NC2, -N(RaRb), -C(=0 Ra,
"CcoRa. - SRa. Q% =q%%‘,%a§‘¥5£§§@clfr@’ %@?}2% (3) Cl-6 <(31I ky|)\mn(::§1 i)s

optional Iy subsdit uteerowyhNER-Crs .substituents each of which is
i'ndependent | y haPpgedp ¢o@gl-N2)@1(daiyl-@Rkyl , and which is substituted with

(15.;)r (26;sub?t7|)tzt?§5t ?;36@%21&3{8@43}23{“' s(: in;iegre;ld,ent ly: l1c 18 April 2006 .( 4)
: (14)  -Co-6 alkyl-C(=0)N(R®)-Co.g alkyl-RK,
(15)  -Co-6 alkyl-N(RA)C(=0)-Cp-g alkyl-RK,
(16)  -Cy.¢ alkyl-N(R2)C(=0)-0-Cq.¢ alkyl-RK, or
17y  -Cp-g alkyl-N(R)C(=0)C(=0)RKk;

R2 is -C]-g alkyl which is optionally substituted with one or more substituents each
of which is independently

(1) halogen,

2 -OH,

(3) -CN,

4 -0-C1-6 alkyl,

(5)  -O-C1-6 haloalkyl,

6 -C(=O)Ra,

(1) -CO2Ra,
(8 -SRe,

9  -S(=0)Ra,

(10) -N(RaRb),

(1) -C=O)N(RaRD),

(12) -N(R2)-C(=0)-C16 alkyl-N(RbRC),
(13) -SOgRa,

(14)  -N(R2)SOZRD,

(15) -SON(RaRb),
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(ii1i1) a fused bicyclic carbocycle consisting of a benzene ring fused to a
C5-7 cycloal kyl, (iv) a 5- or 6-nenbered saturated heterocyglApgil 20089
containing from1 to 4 heteroatons independently selected fromN, 0 and S,
(v) a 5- or 6-nenbered heteroaromatic ring containing froml to 4

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

10- menbered fused bicyclic heterocycle containing froml to 4 heteroatons
independently selected fromN, 0 and S, wherein at |east one of the rings
is aromatic, @26p aNgmyl(RopO,onally substituted with aryl, C3-8 '
cycl oal kyl opt; ﬂnalb S%I#Q@;‘jélut ed with aryl, aryl, a fused bicyclic

car bocycl e conS| sti né ehzene rin fused toa C5-7 cycloalkyl, (8) a
5- or 6- menber@8) satylrvelteesn thetiof opsphadly sphsguted ity BERFPPFom 1 to 4 |
het er oat ons 'ndependedﬁbétﬁu@ﬁ@dtﬁﬁﬂﬁlémmﬂﬂpp@ldamljhﬂog@?ﬁaéﬁuﬂybr 6- member ed
het eroaromatic ring ce ns i ndependently
selected fromN, 0 ant “%10§)an éaﬁ‘g]fﬁgq%}%%&ﬁgg fused bicyclic

het erocycl e cont ai ni n@oﬁﬁ@lﬂlﬂN(BBR@ ol e Bl spbstifuird e fdeRE Py sel ected from
N0 and Sy Ineren AhedBa5) sanfig RheddRnd n{aﬁm?grt%@tl't&él wherei n_each
aryl in (3)(ii) or the or each fused carbocycle in
(3)(iii) or the fused@@@%@@@@ﬂ@e@?ﬂ{l?wﬁ’@d&mHnglal@ * substituted with one

‘o more substituents eaghoeln mbibatbaheiinslenensenotoriy agetuedCH. - C1- 6

alkyl, -Cl-6 alkyl- OR@H[&% 16‘? Q?,IJ ﬁ?dﬁgtﬁbﬁ"h"@ hﬁsﬁ;}h&%hdenﬂ? -GLs6_hal oal kyl ,

- CN, -N02, - N( RaRb) =O Ra, -CO2Ra,
-Cl-6 al kyl - CO2Ra, -4XIRRa, or ﬂ?&r 6-r®(nﬂ:©)eﬁhetema@@mnng N{l’ml)lwz%

 -S02N(RaRb), - N(Ra) C( GhryBeloabkibmMN RRERRD, aryl,
-Cl-6 al kyl-aryl, -0- %%@ogk%%%ﬂéﬁé?{en_ hetyeéee | d 1%1 Apr|I 2006 wherein

het-is a 5- or 6-nmenb¥red heteroaromatic ring containing from 1 to 4
het er oat ons i HQQPGQO_‘EFMBmeﬁfbb&ﬁhﬁﬁiocfy’cmm&‘tbro@chmﬂuﬁ is sattathét is optional ly

fused with a benzene ri ngﬁum{%gan%co%%l{&% Yot@’lgf&%dt&ﬁiﬁﬁeﬁ%&éﬁtlyone or nore

substituents each of R ependent
selected from N, O and S; wherem the heterocycle is 0pt1onally

- substituted with one or more substituents each of which is
independently -C1-6 alkyl, -O-C1-6 alkyl, oxo, phenyl, or naphthyi;
with the proviso that none of thé following substituents is attached to the
' ' carbon atom in the -Cj-g alkyl group that is attached to the ring
nitrogen: halogen, -OH, -0-C]_¢ alkyl, -O-C1-6 haloalkyl, -SRa,
-S(=0)R3, or -N(Ra)—C(Rb)zo;

R3is -H or -C1.¢ alkyl;

R4 is

1 H

{2) C1.¢ alkyl which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, 0-C1-6
alkyl, -O-C1_6 haloatkyl, -NO2, -N(RaRD), -C(=0)R2, -CO2R%, -SR4,
-S(=0)Ra, -SO7Ra, or -N(R2)CO2RD, 7

3 C1-6 alkyl which is optionally substituted with one or more
. substituents each of which is independently halogen, -OH, or O-C1-4 -

alkyl, and which is substituted with 1 or 2 substituents each of which is
independently: | '
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-Cl1-6 hal oal kyl, -OCl1l-6 alkyl, -OCl-6 hal oal kyl, oxo, or -CO2Ra; each
saturated heterocyclic ring in (3)(iv) or the saturated hegapateidd c ring
in (8) is optionally substituted with one or nore substituents each of
whi ch i s independently halogen, -Cl-6 alkyl, -Cl1-6 haloalkyl, -0-Cl-6
al kyl ,- -0 C1l-6 hal oal kyl, oxo, aryl, or a 5- or 6-nmenbered heteroaromatic
ring containing from1 to 4 heteroatons independently selected fromN, O
and S; and each heteroaromatic ring in (3)(v) or the heteroaronatic ring in
(9) or each fused bicyclir heleg opyelielin (3)(vi) or the fused bicyclic
het erocycle in (10) is ogltal onaIIy substituted with one or nore
substituents each of whi |saIYndependentIy hal ogen, -Cl1-6 alkyl, -Cl-6
hal oal kyl, -0-Cl-6 al kyl (iiiy O-aJhsed blmarbhxa¢ak|;dcyclomﬂsamgl¢fah@nzen@!l.inﬁ
al kyl -aryl; or alternatively f&%dqx@gcéazyd ﬂer with the Nto which both
whi ¢

are attached forma C3.7 azacycl oal is optionally substituted
with one or nore substit{®ht é’éﬁﬂéﬁﬁnbew‘hsé‘?"}faiteéi hefrRsyelifdii®% |y - Cl-6 al kyl
or oxo; each Ra, Rb, Rc, and dBdtairﬁanﬁdﬁ@Wdﬁﬂéﬂoytonﬁlﬁepenﬁént@ alkyl; Rk is
car bocycl e or heterocycle whe eln th ycl e or heterocycle is
optionally substituted with s5ive e su Stituents each of which is

i ndependently (1) hal oget¥) (23 oréjmeml:(ese)ihe@@arqmwmgc@namm which is

‘optionally substituted with Ui Pl IR oS0 Bidk OB eRakd Bbmi ch i
i ndependent |y hal ogen, -O—I Cl-6 al kyl, -0-CIl-6 hal oal kyl,

-C(=O)Ra, -CO2Ra, - SRa, @ﬂ‘tﬁp‘?ﬁ -N(RaRb), -C(=0) - (CH2)0- 2N( RaRb),
N( Ra) - C( =0) - ( CH2) 0- 2N( RbR@)) 2 SR R meniiéiRA IEER Bloyclic HBERN(®RaRD) . o

-N(Ra)-C(Rb)=0, -O-d-6 al kyI P%ﬂﬂ}ﬁdﬁl(w&h&&%%enﬁ&ﬁ%{h M:yed with one or

nmore - |l.le substituents each © 1S1n epen gen -OH, -CN,
:0Cl-6 alkyl, -OCl-6 hal oalszgzptedfr@xrﬁb)%l @@maﬂeaﬁaomo §e-0) Ra,
-N(RaRb), -C(=0) - (CH2) 0- 2N( Rakp) is dNrfaie; C(=0O) - ( CH2) 0- 2N(RbRc) , - SO2Ra,

O R (%02 CNCBAR oy Phpiio MRl SR 1 o) ~NO2 (7) 0x0, (8)
) (9) C3.g cycloalkyl optionally substituted with aryl,
(6) aryl,
(7)  afused bicyclic carbocycle consisting of a benzene ring fused to a
C5.7 cycloalkyl, _
(8)  a5- or 6-membered saturated heterocyclic ring containing from 1 to 4
| heteroatoms independently selected from N, O and S,
) a 5- or 6-membered heteroaromatic ring containing from 1 to 4.
heteroatoms independently selected from N, O and S, or
(10) a9- or 10-membered fused bicyclic heterocycle contaming from 1 to 4
heteroatoms independently selected from N, O and S, wherein at least
one of the rings is aromatic; -
whereln _ .
| each aryl in (3)(ii) or the aryl in (4), (5) or (6) or each fused
carbocycle in (3)(iii) or the fused catbocycle in (7) is optionally
subsﬁtutcd with one or more substituents each of which is
independently halogen, -OH, -C1.¢ alkyl, -C1-6 alkyl-OR#, -C1-6
haloalkyl, -O-C1.6 alkyl, -0-C1-¢ haloalkyl, -CN, -NOg, -N(RaRb),
C1.6 alkyl-N(RaRD), -C(=0)NRaRD), -C(=O)R2, -CO2R?, -C1.6
alkyl-CO2R2, -OCO2R2, -SR2, -S(=0)R4, -SO2R2, -N(R&)SO2RDb,
-SON(RaRbD), -NRYC(=0)Rb, -NR)CO2RD, -C16.
alkyl-N(R2)CO2RD, aryl, =€1-¢ alkyl-aryl, -O-aryl, or -Cg.¢ alkyl-het e
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(10) SRa (11) -S(=ORa, (12) -N(RaRp), (13) -C(=0)N(RaRb), (14)
-C(=0)-C1-6 al kyl -N(RaRb), (15) -N(Ra)C(=O Rb, (16) -SCO2Rag Ap(ilZ)06
-S2N(RaRb),  (18) -N(Ra) SG2Rb, (19) -Rm . (20) -C1-6 alkyl-Rm wherein
the alkyl is optionally substituted with one or nore substituents each of
~which is i ndependently hal ogen, -OH, -CN, -Cl-6 hal oal kyl, -OCl-6 aI kyl,
-OCl-6 haloalkyl, -C(=O Ra, -CQ2Ra, -SRa, -S(=ORa, -N( RaRb)

-N(Ra) C2Rb, - SC2Ra,, - N(Ra).S

- C0-6 al kyl - N(Ra) - dﬁh%‘e‘éﬁ‘%ﬁ Oéerﬁrﬁ ”Ef‘i% %Bﬁb‘}“‘f’%‘ “a?%@%‘m‘?‘%% = (2(23)
-CO-6 al kyl -S-C0-6 hﬂomwecmomsznqepe@@@mmcwf@mo@m%aafila%l&Rm (25)

- ﬁ( Rg) o CC)O 6 alkYls E@)ﬁ%ﬁ@ﬂn@%@ls%bﬁéﬂaﬂﬁﬁﬂbsuﬁﬁa)mth _
ohal 1y subst i o %ﬁ%n@e%o?ﬁécﬁs PR L LablisL B L 1D

optional Iy substit
i ndependent |y hal Ogéh,s hamdlkyl @NC1 6311kﬁ #aCoa Halpalkyl, ok, of <@2W%yl , - O C1-6

hal oal kyl , - O R CO2Ra -
"N Ra) SQ2Rb. CEso)zN?RaRb)eaCh Sr*j‘t“r ﬂ%ﬁ%m (%W%”ﬁ%‘%t )2(?(%R1(3’29) Sozra
-N(Ra) - C(=0) - N( Rb) - I@@ar@yalmawg-lmﬁﬁ)lsq NCRaijuted with ou9. e a) kyl - Rm (31)
- N(Ra) - C(=0O) - N( Rb) - spbRitstseact minm 1ndé&3ﬁeml@®aﬁgexﬁ(&g alflRaRb), (33)

0-ad 6 . ) .
Cg(to) C8 m)nglc;%: [ C%S@?a&?ﬂgﬂ% 8@1 Qms%lt %JOI’ gﬁeéﬁ%n né,P%% %g)zr?r%%jl&t (I?kcllg ()8
~bicyclic ring syst efamembertd hetérom)ﬁhﬂc fing GhGiting feye llite4 h¢tergatomst em  wherein
: ??ﬁgs ;Inggeiagh( Ir: Z]gl?lﬁeé)gn&en?ly ée%ec{eﬁ%%ﬂﬁqd@%d Qfangr fused to the other ri ng or
' each heteroaromatic ring in (3)(v) or the heteroaromatic ring in
(9) or each fused bicyelic heterocycle in (3)(vi) or the fused bicyclic

heterocycle in (10) is optionally substituted with one or more
substituents each of which is independently halogen, -C1-6 alkyl,

-C.6 haloalkyl, -0-C1.6 alkyl, -O-C] -6 haloalkyl, oxo, aryl, or -C1-6
alkyl-aryl;

or alternatively R3 and R4 together with the N to which both are attached form a C3-7

azacycloalkyl which is optionally substituted with one or more substituents each of
which is independently -C1-g alkyl or oxo;

each R2, Rb, RC, and R4 is independently -H or -C1.¢ alkyl;

"Rk is carbocycle or heteracycle, wherein the carbocycle or heterocycle is optionally
substituted with one or more substituents each of which is independently
(1)  halogen,
() -Om
(3) -CN,
4) —C1 _6 alkyl, which is optlonaHy substituted with one or more
substituents each of which is independently halogen, -OH, -CN,
-0-Ci.¢ alkyl, -O-Cj.g haloalkyl, -C(=0)R3, -CO2R2, -5R2,
S(=0)R#, N(RaRD), -C(=0)-(CH2)0-2N(RaRb),
N(R3)-C(=0)-(CH2)0-2N(RPRC), -S02R2, N(R#)SO2Rb,
_SOPN@®ReRb), or NRA-CRD)=0,
5 -O- C1 6 alkyl, which is optlonally subst1tuted with one or more
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saturated or unsaturated; heterocycle in Rk is (i) a 4- to 8-nenbered,
saturated or unsaturated nonocyclic ring, (ii) a 7- to 121gapbérewd
bicyclic ring system or (iii) an 11 to 16-nenbered 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 nonocyclic

ring, bicyclic ring syst Sr%,le% e%crhidocfé%ei‘%hglsmd%nﬁéﬁl %mogé?m@ﬁ,n@N’f,mm l1to6
S

het er oat ons sel ected fr ] of 5b atons; and
wherein any one or nore $FClhalkvhi-Orldgehalogt Gﬁ’f% ah'g“’[cé%o’a"sg?fs i's

optionally be oxidized, @@m)glay.mnmlg[-G(B@p(miz)@QH(R&be,r ogen heteroatons is

optional |l y quaterni zed; ﬁ@?_@je®@@@W2%§?%@_ﬁagyﬁﬂ@{ kyl; aryl; a

5- to 8-nenbered nonocyc saturated or unsaturated
and contains from1l to 4—S|®aNéR%i§%)mreN(R%&‘éB'l@ﬁ@ently selected fromN, 0 and
S; or a9-to -rrer;f@@%ed bi cyclic heterocycle which is saturated or
unsat urated and contaifis from 1l to 4 heteroatons independently selected
fromN, O and %7) whex®&i n any one or nore of the nitrogen and sul fur
het eroatons in (gpe hetenreeycl e or bicyclic heterocycle is optionally
oxi di zed-and a%) on(? o]%a nmore of the nitrogen heteroatons is optionally
guat erni zed; and® whe %2 't he cycl oal kyl or the aryl defined in Rmis
optional |y subgtd) utsgk,with one or nore substituents each of which is
i ndependent |y 2?1 0ge ’—0')19&1—6 al kyl optionally substituted with -0-C -4
alkyl, -Cl1-6 h c)al Kyf 7"-O Cl-6 al kyl, -0-Cl1-6 haloal kyl, -N(RaRb), aryl,
or -Cl-6 al kyl -G2y| :N&#&P.he nonocyclic or bicyclic heterocycle defined in
"Rmis optional I(yg) S UBEoyNt ardd), i th one or nore substituents each of which
i's i ndependent| h N, - GlaGu@laky . - Cl-6 hal oal kyl, -0-C1-6 al kyl,
L0-Cl-6 hal oal K9P g‘ég:%rba’r@%lq@ L kyl -aryl, -C(=0)-aryl, -C02-aryl,
-002- C1- 6 ‘al kyl @y yl-NRa)e¢=RbP; | | g 18 April 2006 6-nmenbered saturated
het er ocyclic ri'\fqg co_@gﬁk@i ng from1l to 4 heteroatons independently
selected from b and”S,” or a 5- or 6-nenbered heteroaromatic ring
cont ai ni ng frontl?) t o592NBR%Pyat oms | ndependent |y selected fromN, 0 and S;
and each n is ig@dependgensOyREBN i nteger equal to zero, 1 or 2; or a
phar maceuti cal Iég?ccgl%t able salt thereof. In a second aspect of the present
S

invention, ther ovided a conpound of Formula (I1): 0O R2 /OH N' 11
| N 4 : {20y -Cjy.-g alkyl-Rm, wherein the alkyl is optionally substituted with

one or more substituents each of which is independently
halogen, -OH, -CN, -C1.6 haloalkyl, -O-C1.g alkyl, -O-C1.6
haloalkyl, -C(=0)R#, -CO2R8, -SR2, -S(=O)R&, -N(RaRb),
-N(R2)CO2RD, -SO2R2, -N(R2)SO2RP, -SON(RaRD), or
-NRY)-CR)=0,
(21)  -Co-6 alky-N(R2)-Cp.6 alkyl-Rm,
22) -Cp.¢ alkyl-O-Cp-g alkyl-Rm,
(23) -C-6 alkyi-S-Co-6 alkyl-Rm,
(24) -Cg-6 alkyl-C(=0)-Cg.¢ alkyl-Rm,
(25) -C(=0)-0-Cp-g alkyl-Rm,
- (26) -CEONRI-Co-6 alkyl-RI,
@27  -NRC(=0)-Rm, o
{28) -NRC(=0)-Cj.g alkyl-Rm, wherein the alkyl is optionally
' substituted with one or more substituents each of which
is independently halogen, -CH, -CN, -C1.¢ haloalkyl,
0-C]6 alkyl, -O-C1_g haloalkyl, -C(=0)R2, -CO2R®,
-SR3, -8(=0)Ra, -N(RaRD), -NR&CO2RD, -SO2R3,
-N(R2)SO9RD, -SO9N(RaRb), or -N(R2)-C(RP)=0,
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" contai ni ng from1l to 3 heteroatons independently selected fromN, 0 and S;

R (U); wherein Qis: (1) methyl which is optionally substituted with 1 or 2
of -O-C -4 alkyl, (2) phenyl which is optionally substitutgdpyi2006f rom 1
to 3 substituents each of which is independently -F, -C, Br, -Cl-4 alkyl,
-CF3,. -0-A-4 alkyl, -OCF3, nethyl enedioxy attached to two adjacent carbon
atons, or phenyl, or (3) a 5- or 6-nenbered saturated heterocyclic ring

wherein-the s rat optionally substituted with 1
or 2 substi tugi é\i@hyg W@% b n?\dent ly -F, -d, -Br, -Cl-4
al kyl, oxo, ph@)yl N@a)- C@(@@@kﬁeﬂﬂyﬂl ;RﬂT is: (1) -H (2) -OH (3) mnethyl

' t hyl, t |1 uhsti mmO0-C 111 al kyl, |1h 18 April
g(r)og (Z) CC)}pCIl@g‘lq yN(I% P@gd)‘ﬂ R)agb%@ﬂ(@ﬂkﬁ HI%a) (CH2)2-OH, (7) _

-N(Ra) - CO2Rb, (3 - 1{(RA)- &)@)I &Piz)lzN(RaRb) (9) -Rs, (10)
-(CH2) 1- 2- Rs,  @33)( 10(=0802)dkiRA-N0BR: - CH2) 0- 3-Rs; Rs is: (1) phenyl

optional Iy sub t ut to 4 substituents each of which is
iﬁdepende%tly ﬁ%ﬂ) ecf{doymér@g“fkw _Cl.4 alkyl-ORa, -Cl-4 hal oal kyl ,
-0-C -4 alkyl, -OCl-4 haloalkyl, or -N(RaRb); (2) a 5- or 6-nenbered

sat ur at ed b c;eqquldlg(lya ogtcﬁ@glﬁlahcswaﬁ M&ﬁfhd ér Jn@au?fratb%trﬁg ﬁj £E%
| ndepende I g cte ro ﬁ F] ét Ke) subst I tuted
with from % ‘g{‘jﬁg‘ﬁsﬁﬁf’éﬁt%(‘&& Ibﬁ‘oc\;ﬁltEWC 1gring 3Pk M %rﬁ‘cnle?c Cl-4 al kyl,

-Cl-4 al kying@ml,) or @h)élﬂmab@ahkmfm fudd € thé olekihg orPidgh Andwabipgddax! . - (=0 Ra,

oxo; phenyl or (3) a 5- or 6-nenbered heteroaromatic ring
“cont ai ni ng® tP‘fagfi%oiuP%“‘%ate‘ﬂet eroat ons i ndependently selected fromN, 0 and S
which is optionally substituted with from1l to 4 substituents each of

which is iBARRSACSENR ¥ (1) F44 10 8-membered, saturated or unsaturated monocyclic ring,
(i) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricychic
ring system; wherein each ring in (i) or (iii) is independent of or fused to the other
ring or rings and each ring is saturated or unsaturated; the monocyclic ring, bicyclic

- 1ing 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 RM 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 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 sulfar
heteroatoms in the heterocycle or bicyclic heterocycle is optionally oxidized and any

one or more of the nitrogen heteroatoms is optionally quaternized; and wherein

the cycloalkyl or the aryl defined in RI is optionally substituted with
one or more substituents each of which is independently halogen, -C1_¢ alkyl

optionally substituted with -0-C1.4 alkyl, -Ci_g haloalkyl, -O-C1.¢ alkyl,
-0O-C1.6 haloalkyl, -N(RaRD), aryl, or -C1_g alkyl-aryl; and

the monocyclic or bicyclic heterocycle defined in RI is optionally
‘substituted with one or more substituents each of which is independently
halogen, -C1.6 alkyl, -C}.g haloalkyl, -O-C1-g alkyl, -O-C1.¢ haloalkyl, oxo,
aryl, -Cj.6 alkyl-aryl, -C(=0)-aryl, -CO-aryl, -CO2-C1-6 alkyl-aryl, a 5-or

- ]_]g..




al kyl, -C1-4 al kyl-Cka, -Cl1_4 hal oal kyl, -0-C -4 alkyl, -0-Cl -4 hal oal kyl,
or oxo; R2is (1) -Cl-4 alkyl, (2) -Cl.4 alkyl substituteds wptih200§ RaRb) ,
with the proviso that -N(RaRb) is not attached to the carbon atomin the
-Cl-4 alkyl group that is attached to the ring nitrogen, or (3) -ClL_4
al kyl substitutedwith a 5- or 6-nenbered saturated nonocyclic heterocycle
whi ch contains from1l to 3 heteroatons selected from1l to 3 N atons, 0 or
10 atonms, and 0 or 1 S atons; wherein the saturated heterocycle is
optional 'y subgiidifeRd siifafbdhEQ@MciciicQing comtbmlnsliiant o £Radoabmshi ch i's
i ndependently a -Cl1-4 alkyl; 18 @Qril 006 53 1.5 -I—!?or -Cl-4 alkyl; R4 is
- CH2-phenyl ,  whdrsTAenty selgtie§om N Ot iSo it 1P Srpet Fthed with from1 to 3
substituents eagbrogbmatic 8 doataimeeiendent hytefdateorsdndepersimgly selatted o, - OH,
-Cl-4 al kyl, +CI1- | uog. kyl, -0-Cl1-4 alkyl, -0-Cl-4 fluoroalkyl,
_(CH2) 1- 2- N( Raﬁﬂ?,ﬁ-(gb"é%%%- (CH2) 0- 2- CO2Ra, - ( CH2) 0- 2- N( Ra) CCRRb, - NC2,
-SRa, -N(RaRb) or phenyl; each Ra and Rb is independently -H or -Cl-4
al kyl;  anqacksy is$ndPeridBiiBOBine 8dual @ RS, Qord;, Or 2; or a pharnaceutically
acceptable salt thereof.” In a third aspect of the present invention, there
is provided a pharmaceutical conposition conprising a therapeutically
ef f ecti ve camphartnacdutieallvacrepbledalathewodi ng to the first aspect, or a
pharmaceutically acceptable salt thereof, and a pharnaceutically
acceptable carrier. In a fourth aspect of the present invention, there is
provi ded a use of tihe ssomjasprdt efcbopigsanginyentionetbefeispronidpdet or a
phar maceut i cal | salt thereof in the preparation of a
conmpositi O%WPSPX?%%Q%@P?REI?HI Vintegrase. In a fifth aspect of the present
invention, there is provided a use of the conpound according to the first
- aspect or a pharmaceutically acceptahle salt thereof in the preparation of
~a conposition for preventing or freatinginfection by HV or for
preventing, treating or delayifg~t Set,®f AIDS. In a sixth aspect of
the present invention, there /s pr viq d a; pharmaceutical conposition
whi ch conprises the produc ' I’g{mi ng an effective anmount of a
conpound according to the ™ rst® faspect, a ' pharnmaceutically acceptable
‘'salt thereof, and a pharmaceuticlally acdeptabl gmcarrier. In a seventh
aspect of the present invention, there is provided a conbination useful
for treati 04 ]%{n preventing infection by HV, or for preventing, treating
or del ayi ng fe onset of Al DS, which is a therapeutically effective anpunt

Qis:

(1) methy! which is optionally substituted with 1 or 2 of -O-C1_4 alkyl,

(2)  phenyl which is optionally substituted with from 1 to 3 substituents
each of which is independently -F, -Cl, Br, -C1.4 alkyl, -CF3, -0-C1.4
alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms,
or phenyl, or

(3)  a5- or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and §; wherein the
saturated heterocyclic ting is optionally substituted with 1 or 2
substituents each of which is independently -F, -Cl, -Br, -C1.4 alkyl, -

oxo, phenyl, or -C(=0)-phenyl;

T is:
a1 -H
2y -OR,
(3)  methyl or ethyl, optionally substituted with -OH or -O-C].4 alkyl,
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of a compound according to the first aspect, or a pharnmaceutically
acceptable salt thereof, and a therapeutically effective agmgfit2@i an
antiviral selected fromthe group consisting of H V protease inhibitors,
non- nucl eosi de H V reverse transcriptase inhibitors and nucl eosi de HV
reverse transcriptase inhibitors. - |Ilj 18 April 2006 In an ei ghth aspect
of the present invention, there is provided a pharmaceutical conposition
whi ch conprises an effective anount of N-(4- fluorobenzyl)-5-hydroxy-
- et hyl - 2- (1- meghyl - ij QkﬁS met hyl - 1, 3, 4- oxadi azo | - 2-
yI)carbonyI]anlno}et -0xo0-1, 6- dlhydropyrlnldlne 4- carboxam de, or a
pharnaceutlcaIH§ acch %e salt thereof, and a pharnmaceutically acceptabl e
carrier. In a nﬁhth-ﬁ@p@¢@ﬂ@b(ﬂﬂe present invention, there is provided a
N (4- quorobenz -l -methyl -2-(1-nethyl -1 -{[ (5-net hyl -1, 3, 4-
oxadi azol - 2-yl) hrboﬂ?ﬁ?éﬁT (CH RINRBRBK0- 1, 6- di hydr opyri i di ne- 4-
car boxam de or @ phaﬁgaceutlcally acceptabl e salt thereof in the
preparation of co it n, for preventing or treating infection by HV
or for prevent#ﬁ@ gﬁﬁi ﬁ% Tor del aying the onset of AIDS. In a tenth
aspect of the fdiBsenfCHIeMNRENCHMEERS S provided a use of '
~N-(4-fluorobenzyl)-5-hydroxy- | -nethyl-2-(1-nethyl- | - {

[ (5-met hyl -1, 3, 4- oxadi azol - 2-yl ) car bonyl ] am no}
~ethyl)-6- oR%wl 6- di hydropyri m di ne-4- carboxani de or a pharnaceutically

acceptabl e salt theqgol pitnfiifudAPBIRHARR Mlh for SUPABELGMs LRE 1 NN bi Ling

HI'V: i nt egr ase. v Ion, there is
provided a us€ 8@1ﬁﬁsmdﬁgﬁﬁg@% %gen cgdﬁ%g§|?ﬁéHﬁ§é(g§#qﬂbﬁ in the eighth
aspect in the haloalik éﬂfamaikyl,aodbrmbslpalkﬂnorfMRE}ﬁbévent| ng or treating
infection by HV or J4.or r del ayLa onset  of
AIDS. In a twelfth gis) 9 (g%%ﬂ&ﬁ%geéis%{n?ﬁéd %geﬂfc?'éhc e ntagunsgt}gorl%w ded a use

of the phar nacéd9|3d’&l€f@@#t§é%‘1€9¢fﬂﬁﬂfb@d§é‘ﬁi frenh .10 wideS; sihightih aspect in t he
preparation of RteHNpeststiio®a WiltrdnDidY dibdstuébabmnbogriase. O her

nbod { ith
Further  descr | BAREY RO CPEARESE 3 i DR BEMall BB GLABSE ot i on.

sl
exanmpl es and agpféhélééloeihdi OB oL BRnDESCRIRThERYIGE THE | NVENTI ON The
present invention ipgludes Jriaenlé}hb%%%te}a%%dem e oﬁwme

gﬂh
car boxam des of For nul aél above. hese corrpoun S an armaceutically
IS

accept abl e sal h&efQ3EmSdP a?r@ewwekﬁﬂ%&%é‘é@ﬁrﬁ%wgs optioplly1 8 Apri| 2006
“An enbodi ment e@bstihtedorigsier 1ito enbistitoents sach of whipl isricdepéndentyniliiag (1)

gggfg anu ﬁ; def ingdl . @PQURkyl 6¥E Y 4Rk D -GRG_FRENNLELD nQfoafy of K TS
0X0;

R2is

(1) -C1.4alkyl,
- (2) | -C1-4 alkyl substituted with -N(R2RD), with the proviso that -N(RaRb)
is not attached to the carbon atom in the -C1_4 alkyl group that is
. attached to the ring nitrogen, or , _
+ (3)  -C1-4 alkyl substituted with a 5- or 6-membered saturated monocyclic
heterocycle which contains from 1 to 3 heteroatoms selected from 1 to
3N atoms, 0 or 1 O atoms, and 0 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; _ o FE
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- substituted with one or nore substituents each of which is independently
one of the substituents (1) to (18), and is optionally nmondApb20ia ut ed
with one of the substituents (19) to (34). Another enbodi ment of the
present invention is a conpound of Formula (1) as originally defined
above, pt that t efinition of R2 includes a 11 18 April 2006 WO
031035077%@7}@6916&1;@3 provi so that none of the follow ng optional
substituents is attached to the carbon atom in the -Cl-6 al kyl group that

is attach I, -OCl-6
|th oal kyl , %i %&aﬁ?ﬁgg: ?'FQ%% Qegp%%?ﬂa?&p%%%y%%w&@l grgot at]faj'lr'é'yvvay, none of
t hese subsubstiitenis sachof é{bwhméppmdmﬂbﬂwpmﬂmat@ﬁnal -Bha-Gied &K, r i ng

ni trogen. &; AfRbAEIK pttbmilmm ofcy HQluchﬁﬁ@m( .}g@@m@w}s -S@gampound  of

Corm (1) SR e ORGPy B, VRl L

is optionally substltuted w th one or m)re substituents (e.g., optionally

fromlto lglratbqﬁd ﬁdtIOH% i $ or |l to3, or 1to?2
: SUbStItUEI’?fZGS oarn |Rs %pt?‘%nanl&// ITDII:IO }/t uted) each of which is 10

mdependently one of substitutents (1) to (31). Another enbodi nent of the

present '@Y@d&kﬁh@&rh&ua@tcﬁ&f@@%}@ of Formula (1), wherein RL is: (1) -H (2)
-Cl-6 al kyl, which is optlonally substituted with one or nmore 15

substltuents each of which is independently halogen, -OCH -CN, -OC-6

al kyl, - Oofd piariadeoiddaly hoceptefle EJ1RAercofCO2Ra, - SRa, -S(=0) Ra, - N(RaRb),
-C(=0 - (CH2) 0- 3- N(RaRb), N(Ra)-C( ()) (CHZ)O 3-N(RoRe), - S02Ra, N(Ra)S02Rb,
NRb)aNNV\RZORaISOZNRaRb C(=0) Rb, or

-N(R2) C( 0) C( =0) N( R&Rp fhird aspegtief t&@@remyqnt@nmberww@m@d Zi) the

L) - LA RO Sl b A RO BB o103t vt
hal oal kyl compoReiRigyording to the first aSpect or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable 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 inhibiting HIV integrase.

In a fifth aspect of the present invention, there is provided a use of
the compound according to the first a's"'péct 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
pharmaceutical composition which cbmpn'ses the product prepared by combining
an effective amount of a compound according to the first aspect, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
Carxier.

In a seventh aspect of the present invention, there is provided a
combination useful for treating or preventing infection by HIV, or for preventing,
treating or delaying the onset of AIDS, which is a therapeutically effective amount
of a compound according to the first aspect, ora pharmaceutically acceptable salt
thereof, and a therapeutically effective amount of an antiviral selected from the
group consisting of HIV protease mhibitors, non-nucleoside HIV reverse

transcriptase inhibitors and nucleoside HIV reverse transcriptase inhibitors.
-11§ -




-N(Ra) CO2Rb, -N(Ra)C(=0)-(CH2)0-3-N(RbRc), or N(Ra)-(CH2)2_3-CH with the
proviso that the -CHis not Oattached to the carbon al pha 8 AgiRape6 and
(ii) the -(CH2)1-3- noiety is optionally nono-substituted with -Rs, -Cl-6
al kyl -R5, -N(Ra)-C(=0)-(CH2)0-3-R5, -N(Ra)-(CH2)0-3-Rs, -O(CH2)0-3-R5, or
N(Ra)-C(=0)-(CH2)0. 3-Rs; wherein Rs is -12 18 April 2006 WO 03/035077

PCT/ GB02/ 04753 5 10 15 35 (a) aryl which is optionally substituted with one

| ~or. nore substituents each of vvhi ch is independently hal ogen, -OH, -Cl-6

| kyl, -Cl1-6 al kyl 1- 6 | k C16h| | Kyl
?ret Kyl enedi ox? a¥t&5ﬁ88‘gth ‘W?B 05%} ésr?flt]@é{?‘g i ¥’“B’Fde§ (b;j1 ga4 yto

8- rrenberlﬁﬁn%w{eat&ﬂndﬂw&i%ﬁ%mi éo%ﬂds@élan&&@ﬁ@é aﬁhcﬂﬂltf)fﬂfml to 4 heteroatoms
i ndependent |y sel ecte fromN nd S; wherein the saturated heterocyclic -

ring is fwerdbepmiy §rh§dr19§1/11tru@tbﬂ-%1t-me@wb1d[(Simtbyishhéthweml@ each of

hal ol ky PPAEREERAAD-ARR cdibdtoRiime QiR oo, ~ < °
- C( =0 - ( GhEpnthcButiNaiRa RkptableG@Rheradf and apiihmmatéutical| it pptatde asiyiei. Or (C) a 5-

to 7-menbered heteroaronptic rin containing from1l to 4 heteroatons
i ndependent |y sel edi@dinthagechof the prsgentinvgadon there rpdded ®85matic ring is

P bepend LY SRS SO Bl TR P RUREL ARV ERST.of IOLER 1 °

-0 Cl-6 a)bc@hzol-zeyl)@afbﬁnmamab}eﬁiyl) @-nmo-lgﬁrdlhyqtbpyr(rﬁl)hr(e@-IZ) 0- 3- 0- ( CH2) 0- 3- RK;

6 CH2) 04 - 2) 1- 3- ORkK, .
E 8% E CHzgcif QX%S‘%:PQ% %%&We“ttcé?)f %%@%ﬁ?f%%t@(%?< AiRibe Drangyatiorg #o- 3- N( Ra) - Rk,
(11)-( CH%}nQipgSlﬁlﬁrRﬁ))r p(*&gé'gt)hjcg o Rﬁtmg infection by HIV or for preventing,
' treating, or delaying the onset of AIDS.

In a tenth aspect of the present invention, there is provided a use
of 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 or a pharmaceutically 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 composition for preventing or treating infection by HIV or for
preventing, treating, or delaying the onset of AIDS.

In a twelfth 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 oompoéition for inhibiting HIV integrase.

Other embodiments, aspects and features of the present invention are
either further described in or will be apparent from the ensuing description, examples
and appended claims.

DETAILED DESCRIPTION OF THE INVENTION
The present invention includes the N-substituted hydroxypyrimidinone
carboxamides of Formula (T) above. These compounds and pharmaceutically
- acceptable salts thereof are HIV integrase inhibitors.

-1k -




(12)-(CH2) 0- 3- N(Ra) - (Gﬂ)lS ORk, (13)-(CH2)0-3-C(=0 - Rk,
(14)-(CH2)0-3-C(=O N(Ra) - (CH2) 0- 3- Rk, (15)-(CH2)0- 3- N( Ra) C( 8@yl ZB8) O0- 3- Rk,
(16) - (CH2)0-3-N(Ra) C(=0O) - O ( CH2) 0- 3- Rk, (17) - C(CH3) 2N( Ra) C( =O) Rb,
(18)-C(CH3) 2N(Ra) C(=O Rk, or (19)-C(CH3)2N(Ra)C(=0)C(=0O N(RbRc); -13 18
~April 2006 WD 03/035077 - SO2N( RaRb), -N(Ra)-C(=0 Rb,

-N(R2) (=0 C(=O N(RaRb), -Rk, - -Cl-4 alkyl-Rk, wherein: and all other
variables are as originally defined above; or a pharmaceutically acceptable
salt thereof. 5ln an aspect of this enbodinment, R is one of groups (1) to
(16). Another enbodi ment of the present invention is a conpound of Fornula
(1), wherein Rl is: (1)-H, (2)-Ci1-4 alkyl, which is optionally substituted
with from1 to 4 10substituents each of which is i ndependent |y hal ogen,
-OH, -CN, -0-Cl-4 alkyl, -O-Cl -4 haloalkyl, -C(=O Ra, -CX2Ra, -SRa,

-S(=O Ra, -N(RaRb), -C(=0-C0O 4 aIkyI-N(RaRb), N(Ra)-C(=0-CO- 4

al kyl -N(RbRc), -SQ2ta, -N(Ra)SQ2Rb, 15 (3) (4) 20 25 30 PCT/ GB02/ 04753 ,
or (i) the alkyl is optionally substituted with from1 to 4 substituents
each of which is ifwlepeetireent pf/thp areseps inventigs is 2 ginpoved of Farmuld Ryl , - O d - 4

hal oal kylﬂ,}»:actl ﬁf@eﬂﬂ):d abioN %ﬁ&e%@ln thé\éfeﬁﬁl)tlgﬁ ok G # 0?1'16&‘:5]! y N(RbRe), or -
.-N(Ra) ( CH; and the.al IS optional nono- bstltuted wth
‘ asamgie & bt )Wbéﬁt!‘}‘amé‘PWF‘e one 6] &) 4
_ subsutuents (1) to (18), and is optionally mono-substituted with one of the . '
substituents {19}.to (34).
Another embodiment of the present invention is a compound of
Formula (I) as origin_ally defined above, except that the deﬁnition of Rﬁ_ includes a

-111-




alkyl -Rs, or -N(Ra)-C(=0)-CO-4 alkyl-Rs; wherein Rs is (a) aryl which is
~optionally substituted with from1l to 3 substituents eachlﬁmpl\iﬂlimﬂﬁ S

[ ndependent I y hal ogen, -OH, -Cl-4 alkyl, -Cl-4 al kyl-ORa, -Cl-4 hal oal kyl,
-0 Cl-4 -0 Cl1-4 hal oal kyl, net hyI enedi oxy at wo adj acent
car bon g%o So%r phenyl; (b) a 5- or 6-nenbered het eﬁpgg}r%%ﬁaélcstrl ng

cont ai ni ng from l1to4 het eroat ons i ndependently selected fromN, 0 and S;
wherein the heteroaromatic ring is optionally -14 18 April 2006 WD '

03/ 035077 PCT/ GB02/04753 10 (5) (6) (7) (8) 15 substituted with from1l
to 3 substituents each of which is independently hal ogen, -Cl1-4 alkyl,

- Cl1- 4 al Kypro@Rathat She ofithe ool goplipnal GetGlimdntaislariched ©-0Gt catbdnalasal kyl , oxo,

contar ni ngliaiesCie At e %‘“?Fmg%n‘ﬁi‘hﬂﬁ ﬁ“@@““‘“ﬁﬁcm"@f‘%ﬁ% 0 and S
wher.ei n t%@ k¥ ettt 41643 yé?&ﬁ)ﬂl' ﬁ%gﬂ%%‘%%(?ﬁ t‘%?f} TIHEt Yt ed with
flrﬁml | t811?’01-@‘6?%1;5éﬁgﬂft&n@%iﬁa@ﬁedlw\/fﬂleffﬂrbbﬁ atbi%dﬁjh@lﬂdmahhg/nﬂﬂagegginh |-C1|f<1 |
a - = al Oa ,
C(XO)R% - % I&d eﬂ'? 6’3 R% Ven% 82% 8?(% or phenyl, y

- (CH2) 0- 3- Eaﬁm@)d\{@%bﬂglﬁhimcﬁflﬁ@ﬂbpve @(c@lﬂmtaitksydmomf ) rgne - Cl- 4

2 kyl) 2N Rey Shartlidits (19 0 @'d@ﬁ’hﬁc?ﬂ\l(f@@@ﬁkﬁ@p@én@r%ﬁﬁﬁ% and al |

ot her var es are rIl har.ma eut ically
accept abl ewifhppe Qﬂf@‘?féé‘?bsutflﬁ‘ @%@@B@P‘%ﬁo e‘?‘Fblotﬂl n‘@ﬁtto SR’iC]l € one of
groups (1) 4td?1(t<5)5 orZQo Q\Eﬁﬂsﬁﬁéntgmibﬁdjpﬂmﬂllymionbdmbstmmtaﬁemh afrebéchitis on i s a

Sompoutd ohuoE R Bal g Bty (D K (2 -cid kol uhich i

Another embodiment of the present invention is a compound of

Formula (T), wherein R1 is:
1 B
(2)  -C1-¢ alkyl, which is optionally substituted with one or more
15 substituents each of which is independently halogen, -OH, -CN,
-0-C1-6 alkyl, -O-C1.6 haloalkyl, -C(=O)R4, -CO2R3, -SRa,
-5(=0)R3, -N(R2Rb), -C(=0)-(CH2)0-3-N(RRD),
NR2)-C(=0)-(CH2)0-3-NRbRE), -SO2R3, N(R2)SO2RD,

NRP |
| \{é{}f}!ﬁ
-SOZN(R2RD), -N(R2)-C(=O)R, R®
20 or -N(R2)C(=0)C(=0)N(RaRD),
(3 Rk

(4)  -(CHp)1-3-RK, wherein:
1) the -(CH2)1.3- moiety is optionally substituted with one or
more substituents each of which is independently halogen,
25 : -OH, -CN, -0-C1-g alkyl, -O-C1.¢ haloalkyl, -N(RaRb),
N(R2)CO2RD, -N(R2)C(=0)-(CH2)0-3-N(RPRC), or
N(R®)-(CH?2)2-3-OH with the proviso that the -OH is not
attached to the carbon alpha to N(Ra); and
i) the -(CH?2)1-3- moiety is optionally mono-substituted with -RS,
30 _ -C1.6 alkyl-RS, -N(R#)-C(=0)-(CH2)0-3-R5,
-N(R2)-(CH2)0-3-RS, -0-(CH2)0-3-RS, or
-N(R®)-C(=0)-(CH?2)0-3-RS; wherein RS is

-12-




25 substituents each of which is independently hal ogen, -OCl-4 al kyl,
-0-C1-4 hal oal kyl, -C(=O Ra, -CQ2Ra, -N(RaRb), or -C(=0)- (EADy02MN( RaRb),
(3) Rk, (4) -(CH2)1-4-Rk, wherein: 30 (i) the -(CH2)1-4- noiety is

opti ona ituted with 1 or 2 substituents eac f I IS
indepenyed/ 3ﬁ)§§b?1al ogen, -OH, OCl-4 alkyl, -OCl1-4 hgcgé(fixgylp,ﬁgkor - N(RaRb) ;
and (ii) the -(CH2)1-4- noiety is optionally nono-substituted with -Rs or
-N(Ra) - (CH2) 1-2-Rs; wherein Rs is -15 18 April 2006 WO 03/ 035077

PCT/ GB02/ 04753 (a) phenyl which is optionally substituted with from 1 to 3
substituents each of which is independently hal ogen, -Cl1-4 alkyl, -Cl-4

al kyl -ORa, -0 _4 hal oal kyl, -@)Cl- 4ryBkiivh is oP@gsnaﬂQs@lsmﬂtehaﬁmh&w , or 5 (b)
a 5- or 6-nenbered heteroarongtj.c “ga% P&H fPal m&gﬁ@ro&l to 4 heteroatons
i ndependent |y sel ected fPYRTTESHHCHRECRON WHIED 151 R RI¥ ot ic ring is
optionally substituted woFh-§1-68kyl 1¢l-6akyidR?. rGeahaloalkdn-bE146hi ch i s

i ndependent |y hal ogen, -Qikyll,-@L(K%bhalo@cylﬁn@éh)“léﬂedi%ﬁattacﬁéjd-tétvﬂ@ hal oal kyl ,
-0-Cl1-4 alkyl, or -O-Cl -4 haloalkyl; or (c).a 5- or 6-nenbered saturated
heterocyclic ring cont aidHaRet £3boH Aomy onaiibt er oat ons i ndependent |y
selected fromN, 0 and S; whesei natghe ssakembateshuhateiaayoklicrig ng i s
optionally substituted with from1 I t 15 which is

i ndependent |y hal ogen, - éf?tﬂmg'%qnfi%c béiggﬁi@#ﬁ%,ﬁde%ﬁ%%eﬁal oal kyl ,
-0-Cl1-4 al kyl, -0-Cl.4 hdraaNkQland Spykagjithe satgrated DeeReyclic Fing is

g((ac% ;\l( E?)R - § g(*zg) ?Rﬁ R'g,s)optiérﬁﬂl s HEIRIANRA gﬁﬁ%ﬁe@ﬁbsﬁt&?ts eddhor

- a) C( = : - O = = ; ot her
vari abllés' are as origi nalvrhﬁ&;l(dlefl n@ﬁgb?%\%mg%q%lf% g@??&%@ﬂﬁ@m |y

acceptabl e salt thereof. -Fi-6avloaligec@-Cate alkil.sOchbo dplaeikyl, -UROIRE, one of
groups (1) to (5). Anothep,prEhogioeatLfy. esepRaiyamlian is a
paren 30 RO G i

conpound of Formula (1), rein .30 .8 cycloal kyl ;" aryl selected
from phenyl and napht hyl : ﬁi‘@ﬂli%‘ car bocycl e
(©) a 5- to 7-membered heteroaromatic ring

15 containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the heteroaromatic ring is optionally
substituted with one or more substituents each of which is
independently halogen, -C1-¢ alkyl, -C1-¢ alkyl-OR2, -C1.¢
haloalkyl, -O-C1.¢ alkyl, -O-Cj.¢ haloalkyl, oxo, or aryl;

20 (5)  -(CH2)0-3-O-(CH2)p-3-R;

6)  -(CH2)0-3-S(0O)p-(CH2)0-3-RK,
(7)  -(CH2)1-3-ORK,
(8  ~(CH2)1-3-0-(CH2)1-3-RkK,
9)  -O-(CH2)1-3-S(O)nRK,
25 (10)  -(CH2)0-3-N(R3)-RK,
(11}  -(CH2)0-3-N(R2)-(CH2)1-3-RK,
(12)  -(CH2)0-3-N(R#&)-(CH2)1-3-ORK,
(13) -(CH2)p-3-C(=0)-Rk,
(14)  -(CH2)0-3-C(=O)N(R#)-(CH2)0-3-RK,
30 (15)  ~«(CH2)0-3-N(R2)C(=0)-(CH2)0-3-RK,
‘ (16)  -(CH2)0-3-N(R2)C(=0)-O-(CH2)0-3-RK,
(17)  -C(CH3)2N(R2)C(=O)RY,
(18) -C(CH3)2NRa)C(=O)RX, or
(19)  -C(CH3)2N(R®)C(=0)C(=0)N(RbRC);

35
-13-



sel ected fromindanyl and tetrahydronaphthyl; a 5- or 6-nenbered saturated
heterocyclic ring containing from1l to 4 heteroatons i ndepagdgiil §0csel ect ed
fromN, 0 and S; a 5- or 6-nenbered heteroaromatic ring containing from1

to 4 he i ndependently selected fromN, 0 a ; bi cyclic
het er oc%ogﬁvéql ch is a benzene -16 18 April 2006 WO 8’%}(&5‘885/‘?%

PCT/ (B02/ 04753 ring fused to a 5- or 6-nenbered saturated or unsaturated
het erocyclic ring containing from1l to 3 heteroatons i ndependently

selected fromN, 0 and S; wherein the cycloal kyl, aryl, bicyclic
carbocycl e, saturated heter ocycl ic ring, heteroaromatic ring, or bicyclic

het er ocycl gud 31 QRirvaAMIdarS RS gl%l}géﬂmmagbv@rom 1 to 4 substituents each
of which is independently 10 1 (1) halogen, (2) -OH (3) -CN, (4

-Cl1-4 hal oal kyl, (5) -Cl-4 alkyl, which is optionally substituted with from
1to3 subsapﬁmaﬁsau@aybcceptabmmhhérsoﬂ ndependently -OH, -CN, -O0Cd-4

alkyl, -O0d-4 halo 1 N( RaRb) ,
(=0 - (CH2) 0- 2N Ra agpﬁft gf’ d‘ 0lS 3?\?%%]5?“}”% 79(@%3 _N( Ra) SC2Rb,
- SO2N( RARb) , or - N( R ent@éyhep@swtm\fﬁatma$ xaopopsd . 1 - 4 al kyl
which is opbingnadl), Wh@fcéﬂﬂﬂ igut ed with fromi to 3 substituents each of
which is i ndepggsient%%a -0d-6 alkyl, -OC1-6 hal oal kyl,
-C(=O Ra, -0C02 -S O)Ra - N(RaRb) , C( =0).- (CHZ)O 2N(RaRb)
" N(Ra) - C(=0) - ( cH@?o zﬂmﬁﬂ@ol wm@oﬁmtwnakh( sebytusetpRyyith ffS@leP Rb), or
) g(RRa)- Cg_3Rb) g -0 R &E%ﬁlts(egah d?’ﬁ%ach%?mﬁ%den@g( B K 1d), - CO2Ra,  (12)
-SRa, 113) - S(=0) Ray,. cf 3yt N 28R a0a80, (dRdoyrEE iﬁK R§153°)
-S(=0)R&, -N(RaRb), -C(=0)-Cp-4 alkyl-N(RaRb),
N(R2)-C(=0)-Cp.4 alkyl-NRDRC), -S02R3, -N(R2)SO2Rb,
b
R
\N N
R 1.
-SO2N(R2Rb), -N(R?)-C(=0)RD, R® or
-NR2Z)C(=0)C(=0)N(RaRDb),
15 @) Rk,
(4)  -Cp.4 alkyl-RK, wherein:
6] the alkyl is optionally substituted with from 1 to 4 substituents
each of which is independently halogen, -OH, -CN, -O-Cj-4
alkyl, -0-C1-4 haloalkyl, -N(RaRb), -N(R2)CO2RD,
20 -N(R2)C(=0)-C0-4 alkyl-N(RPRC), or -NR2)-(CH2)2-4-OH;
and
(ii)  the alkyl is optionally mono-substituted with -RS,
-N(R®)-C(=0)-C(-4 alkyl-RS, -N(R&)-Cp-4 alkyl-RS, -0-Co4
alkyl-R8, or -N(Ra)-C(=0)-Cp-4 alkyl-RS; wherein RS is
25 _ (a) aryl which is optionally substituted with from 1
' to 3 substituents each of which is independently halogen, -OH,
-C1.4 alkyl, -C1-4 alkyl-OR2, -C1.4 haloalkyl, -O-Cq-4 alkyl,
-0-C1-4 haloalkyl, methylenedioxy attached to two adjacent
carbon atoms, or phenyl; '
30 (b)  a5- or 6-membered heteroaromatic ring
| containing from 1 to 4 heteroatoms independenily selected

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

- 14-




(16) -C(=0)-C1-6 al kyl-N(RaRb), (17) -N(Ra)(=O Rb, (18) -SCRRa, (18)
- SC2N(RaRb), 35 (19) -N(Ra) SO2Rb, -17 18 April 2006 WO 03/1835RT 2006
PCT/ GB02/ 04753 5 10 (20)-Rm (21)-Cl-4 al kyl - Rm

22) - 2= N(Ra) - (CH2) 0- 2- Rm (23) - (CH2) 0- 2- 0- ( CH2) Q- 2.

E 243 ; E %@f‘%@“% ( 0342§ 0- 22 Rm (25) ( ( 342§ 0- 22 C(=0) - E cué’)kgi‘%“gﬁ%‘( 26)-C

(=0 -0 (CH2)0-2-Rm (27)-C(=O N(Ra)-Rm or (28)-C(=0 -C(=0O N(RaRb); and all
ot her variables are as originally defined above; or a pharnaceutically

acceptabl e salt thereof. In an aspect of this enbodinent, the cycl oal kyl,
aryl, bicyclic 15 carbocycle, saturated heterocyclic ring, heteroaromatic

ring, or bicyclic heteroguglifidiSwitiGRidk PRAS bibsEbked dabmibphisti &h from 1 to 4
fo (27) In an aspect of S bIBARRERT Ik gr @ USRS, BV o v
bi cyclic 20 carbocycl e, helaalkylateg1 Hellet ooyiil4 balealipg, oxher @hob ofmt i ¢ ring,
or bicyclic heterocycle) is optiongdlyes ﬁﬁ)tefehgét&qy%eﬁ’ih @rot%ﬁ%ﬁ§t0 4

y t he subst

substituents each of which is ?ndepend n one_ o0 Ifuents (1) to
(19), afd is optional |y ReHELBEFeM t ridwtomaomsdpdepgidepthiselesGBst i t uents (20)
]EO (28). In a Leat ure of ftbﬁﬂﬁ,@f&lﬁﬁ@;twhﬁ%ﬂh§sﬁlﬂ'htb@gabfo|&ycﬁ¢lﬁﬁgis]£ ut ﬁd Wi th
roml to 4 substituents each.o ich is.in nden. aQn t he
substituents (1) to 25 f’li_ nf_‘u%lﬁl(l]’g%lgte%htgfrgﬁbd]g@%tsﬂﬁ%%mmste?lc ohe of the
substituents (20) to (28)hichas ndepcadantiyBdesen, -61 -4 e, -EidciOR?; each Rmis
Lndependen;{j y 03-7 cycl O@-i-Knhlbamy1y10~§f.l4aq¢y§dofalmaamw_ f ,I-gemea,apht Zyl; a
- or Ganmenbered saturate ter I nt i,N Q to

het er ogpoms i ndependent |.\ygg%ﬁé%@@#ﬁfl‘@ga@a?@% ’(%OS(ETP(@F’J%- menber ed
het er oar omat i ¢ ©) ng -(FDaiBiENERAIAHD0-3R et er oat ons i ndependent | y

sel ected from Ng O apg-S4 sW)856iRA)ERYRG | S optional Iy oxidized to form an
N-oxi de; or a bicCyclig eterﬁé}%‘@iﬂi{é@ﬁ@ is a benzene ring fused to a 5- or

6- menbered, satlrat&b# alky Cerocyclic ring containing from1
to 3 heteroatof@s select edkihHsNRY)CEOIEOBIRIREY, ei n

15
and all other variables are as originally defined above;
or a pharmaceutically 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 (T), wherein R1 is:
(1 -H,
(2) -C1-4 alkyl, which is optionally substituted with from 1 to 3
.25 substituents each of which is independently halogen, -O-C14 alkyl,
-0-C1 4 haloalkyl, -C(=O)R&, -CO2R2, -N(RaRD), or
-C(=0)-(CH2)0-2-NR2RD),
(3) Rk
@)  ~(CH2)1-4-Rk, wherein:
30 )] the ~(CH2)1-4- moiety is optionally substituted with 1 or 2

substituents each of which is independently halogen, -OH,
-0-C1-4 alkyl, -O-C]-4 haloalkyl, or -N(RaRDbY; and

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

-15.




-18 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 the cycloal kyl or the aryl
defined in Rmis optionally substituted with froml| to 4 $8bgti2@mnts each
of which is independently hal ogen, -Cl-4 alkyl, -Cl-4 hal oal kyI -0-C1-4
al kyl, -0-C1- al oal kyl, -N(RaRvo), phenyl, or (CH 5 the
sat ur at g&ﬁéﬁéﬂgcycl ic ring defined in Rmis opti ona%’@u%ﬁfl t ut ed wth
froml to 4 substituents each of which is independently -Cl-4 alkyl
optionally substituted with -0-Cl-4 al kyl, -Cl-4 hal oal kyl, -0-Cl-4 al kyl,

- 0- Cl- 4 hal oal kyl, oxo, phenyl, -(CH2)1-2-phenyl, -C(=0O) -phenyl,

- Q02- phenyl, -Q02-(CH2) 1- 2-phenyl, a 5- or 6- rrenbered saturated 10
heterocyclic ring cont al ni ng Pnsnbl;h w‘iuéﬂ% BhiHePRMIeoh! v sel ected

fromN, O and S, or eter aro IC rihg containing from

1 to 4 heteroatons |ndepéﬁ@léﬁ@hs‘?m%’gﬁ%PéBWW%FﬁIWCPBHd&H@y H025fd t he

het er oaromatic ring or th@1,h|aﬂiyhk¢p4hkyb®1§&y61emwﬁﬂkmled3ﬁn -Riils

optionally substituted w Matoalk: 4r SUbstituents each of which is 15

i ndependent |y hal ogen, -8%Ltbb’14ka?oak9C1r4 hal oal kyl, -0-d -4 alkyl, -0-Cl-4
‘hal oal k§il, oxo, phenyl, or (@942) 12 $.ophewepibererheterparomaipsag ment  of t he

present invention is a CQHiR&Hﬁ fx‘éfnlt%qfﬁaélr@at&ﬂs)1ndéﬂ8ﬁeﬁﬂﬁseﬂéteus phenyl; a 5-
or 6-nenbered saturated E@H@“O@Xﬁéc ri ng g H 9 2 heteroatom;
-~ selected from1l or 2 N a e | etﬁlﬁafoﬁm gllsgpté i -
6- menber ed het er oar omat i subsnmg:d@nthtfmmil@@bmtuﬁtmbobuhldm sel ect ed from
1 or 2 Natons, 0 or 10 %;deﬁ&deﬁmafb “dl @alﬁ&prtgsl_4gmgé JeOR:. Cyelyi C

ek Sk 14 LB RS i o) Lyt o

%Gnd al |l ot her
variables are as originally dehi neds- orermemuafwrsﬁmﬁeddtueeadcyghcmgept abl e salt

thereof. 30 In an aspect of, .thi th t he saturated
Sgt}tgﬂgtg?rgmrnﬁqqlh oat s&ndeipe]?deﬁi;f &Yected

het erocyclic ring, heter erocycle is
optional Iy substituted V\nfltoml‘ﬂ,r(bﬁmdlS,tdeB:lrsthbS%tflllla@éh@tgroéﬂd:lhﬂag IS which is

i ndependent Iy (1) fluor Oopﬁélrxaﬂylglb@lﬂﬁﬂeh wiH 2B mR0B383RAK RBIFGB02/ 04753 (2)
chl or 0’15 (3) bromo, (4) whmh is independently halogen, -C1-4 alkyl, -C]-4 alkyl-OR3,
-C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra,
or -CO2R3,
(5)  -C(=O)N(R2)-(CH2)0-3-RK,
: 6) -C(CH3)2NRAC(=O)RD,
20 (7)  -C(CH3)2NRAC(E=O)RK,
(8)  -C(CH3)2N(R&C(=0)C(=0)N(RPROC);

and all other variables are as originally defined above;

25  ora pharmaceutically acceptable salt thereof.
In an aspect of this embodiment, R1 is one of groups (1) to (5).
Another embodiment of the present invention is 2 compound of

Formula (I), wherein

30 RKis C3.8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated
heterocyclic ring coniaining from 1 to 4 heteroatoms independently selected from N,
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene

-16-




(5) -CF3, 5 (6) -C1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -CN, -O Ci84pralagd ,
OCF3 -N(RaRb), -C(=O N(RaRb), or N(Ra)-C(=0-(CH2)0-2N(RbRc), (7)
Cl-4 alkyl (9) -C(=ORa, (10) - SRa, (12)
-SRa @‘%’%ﬁmﬁ( RaRb), (14) -C(=O N(RaRb), (15) ’(S)BO%%I-?Z})l 2-N( RaRb) ,
(16) -N(Ra)C(=O Rb, or (17) -SQ2Ra; 20 (b) the phenyl is optionally
nono-substituted with (1) -(CH2)1-2-Rm or (2)
-(CH2)0-2-N(Ra)-(CH2)0-2-Rm and (c) the saturated heterocyclic ring,
het eroaromatic ring, or bicyclic heterocycle is optionally nono- or

?'4) Su?g—l '2'; ll’fn ¢hsdl fdb 2% GHen@éféd(saﬂJratefdGl’Bﬂsﬁtu?atﬁ‘ﬂeter&o?%lhcrﬁg(cgiﬂ@gﬂl g2- Rm 0[
- - ur.e e precedi ng aspec
each Rmis Ffb]g{‘fea%é‘?(ﬁ?qtgf}‘ @éﬁ%ﬁ@}swﬁeﬁﬁ@ﬁ 6 § or 6prrenber eg sa?ur ated

heterocyclic ring sewmrelemefcwdmlkpwryldjncysﬂmyéxboqynlﬁdsam(ﬂtﬂddletm;dcychc
pyrazol i di 5- or
Q%gihefgr&%ﬂ‘lgic%ﬁ% or%ﬁo?fglﬁe%ge?%gcl? i’srl%luﬁﬁillg é’/{}shﬂﬂéd w%lcﬁfoniil

6- menber ed eroaromatic rin pyri optionally in
the form ofto4subsEigsptziech ohyvhigh b ipdependenthiol vi | pyrazol yi | thi azol yl ,

i sot hi azolyl, -20 lajﬁpruhk@&QG WO 03/ 035077 PCT/ GB02/ 04753 oxazolyl,

i sooxazol yl , oxadiaz&% |adiazolyl, pyrazinyl, pyrimdinyl, triazolyl,
tetrazolyl, furanyl nd D rlda2|nyl wherein the cycl opropyl is
unsubstituted; the dﬁényk %s optlonally substituted with from1 to 3

~ substituents each 5M@f Wi ghaloalkiindependent Iy hal ogen, -Cl1-4 al kyl, -CF3,

"0-C-4al kyl | -OCF3e) - or NG BAEDLich1Co by AL S lEd SRR 6371 1O 18

optionally subst i t ut
substituents each of which is independently -OH, -CN,

-0-C1-4 alkyl, -O-C1-4 haloalkyl, -C(=0)Ra, -CO2R2,
-SR2, -$(=0)Ra, -N(RaRD), -C(=0)-(CH2)0-2N(RaRb),
N(R2)-C(=0)-(CH2)0-2N(RRC), -SO2R,
15 : -NR2)SO2RP, -SO2N(R4RD), or -N(R2)-C(Rb)=0,
6)  -0-C1-4 haloalkyl
(7)  -0-Ci1-4 alkyl, which is optionally substituted with from 1 to 3
' substituents each of which is independently ~-OH, -CN,
-0-C1-¢ alkyl, -O-C1-¢ haloalkyl, -C(=0)Ra, -CO2R2,
20 -SR2, -S{=0)Ra, -N(R4RD), -C(=0)-(CH2)p-2N(R2RD),
N(R2)-C(=0)-(CH2)0-2N(RPRE), -SO2RE,
-N(R2)SO2RD, -SO7N(RaRDb), or -N(R2)-C(Rb)=0,

(8) -NOg,
9 oxo,

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

(13) -S(=O)Ra,
(14)  -N(Ra2RD),
30 (15) -C(=O)N(R2Rb),
(16) -C(=0)-C1-6 alkyl-NRaRD),
(17)  -NRa)C(=O)Rb,

(18) -SO2Ra,
(18) -SOgN(R#Rb),
35 (19) -N(R2)SO2RDb,

-17-




substituents each of which is independently -Cl-4 alkyl, -CF3, -0-C-4

al kyl, -OCF3, oxo, phenyl, -(CH2)1_2-phenyl, -C(=0) -phenyli8 Apgd20@henyl,
or 10 -CO02- CH2-phenyl; and the heteroaromatic ring is optionally
substityted wth 1 or 2 substituents each of which ig,.li dently -Cl-4
al kyl, -&“i{“-"s-“ - d-4 al kyl, -OCF3, oxo, phenyl, or -P?d%a%&gggphenyl . 15
Anot her enbodi nent of the present invention is a conpound of Fornula (I),
wherein R2 is: (1) -Cl-6 alkyl, (2) -Cl-6 al kyl substituted with -N(RaRb),
(3) -Cl1-6 alkyl substituted with phenyl, wherein the phenyl is: 20 (a)
optionally substituted with from1 to 4 substituents each of which is

i ndependent |y hal oge{io) - Q#n{l allcyl, -Cl-4 haloal kyl, -0-C1-4 alkyl,

-0-d -4 hal oal kyl, or =Coll "al kyl-N(RaRb); and (b) optionally

mono- substituted wit®WL CIC4-4RFR™SE substituted with a 5- or 6-menbered
saturated heterocycl @g) ri-(@H)coN@aRCHp)Hram]1 to 3 heteroatons sel ected

from1l or 2 N atons o] t or 1 S atons; wherein the
eab, e 3 AR mBiRd,

het erocyclic ring is opti with from1l1l to 3 substituents
each of Swhich is ind@fend&Htng-2-BECEDN2RE] kyl , oxo, or a 5- or 6-nenbered

N atoms. 0 of 10 atgg Z"“"‘E@-%M"s*c‘@%%%‘?’t (4) -6 al kyl optionai 1y’
substituted with O—&g}nd ‘@ﬂ“ f(?‘t(%ffl%)(g'z?\# a 5- or 6-nenbered saturated
nonocyclic het er ocyci2¢) whcgo)siopdyaRmsorf rom 35 1 to 3 heteroatons sel ected

from1l to 3 N atons,. or ~1( o] .0 -21 18 April 2006 WD 03/ 035077
PCT/ GB02/ 04753 5 or (Jz.gé éFg_gé)?éﬂi,ﬁ?ﬁ(gﬁﬁg%’he het erocycle is optionally :

substitited with from1 to 4 substituents each of which is independently

- C1-6 al kyland it Rnbrlvaflabibdtd as RReHanPlcrRREMdve; OF (5) -Cl-6 al kyl substituted
with a 5- or 6-nenbered heteroaronatic ring which contains from1l to 3

het eroatons selected from1l to 3 N atons, O or 10 atons, and O or 1 S
at ons; wheroeh phirhecdudtatly aeceptable kadt themaof. i s  optional |y substituted with from

1 to 4 substituents ? églqﬂ {:11115 b ER %'Rl'é(rrgijc'c@ al kyl, -O-Cl-6 _ .

al kyl , oxo, or pheny]{rﬁ;adlﬁ S)%atn 81}: ot her ’varﬁg.?leg’ayé _ag O i ginally defined

above: 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 groui)s (1) to (27).

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

In another aspect of this embodiment, each RM is independently C3-7

cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N,

30 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-
membered, saturated or unsaturated heterocyclic ring containing from 1 to 3
heteroatoms selected from N, O and S; wherein

~-18 -




or a pharmaceutically acceptable salt thereof. Another enbodi nent of the
present invention is a conpound of 15 Forrmula (1) exactly agAgefpo0ed in the
i mredi at el y precedi ng enbodi nent, except that when R2 is -Cl-6 al kyl

substit cf@m\é\%gjw -N(RaRb), it is with the proviso thq,tCqudhl ,ﬁﬁgﬁb) i s not

attache e carbon atomin the -Cl-6 al kyl group that i's attached to
the ring nitrogen (i.e., that the -N(RaRb) group is not attached to the
carbon atom alpha to the ring nitrogen). 20 Another enbodi nent of the
present invention is a conpound of Fornula (1), wherein R2 is nmethyl; 25
30 and all other variables are as originally defined above; or a

phar maceuti cal Iy accﬁlggﬁ'&%ﬁk}ﬁ&lﬁle BitAbd in MR I Wphio i) Qs IR wify ¢ e present
invention is a iﬁ%gglgurh g . Or% m yx\,/gerel S -H or -E[l,l-4 al kyl ;
~and all other v fogSUBHEIeRtS ege i iy ingenendadly BpesrD, -(drd ol

phar maceut i cal | yCpgeptlkidl €©-€alstaltyhe®ddif 4 hal@kyl SNEIRY), kB, oD 03/ 035077
PCT/ GB02/ 04753 I_@f@? -?@H&% of this enbodinent, R3is -H or nethyl. In

anot her aspect % enbodi nent, R3 is -H. Another enbodi nent of the
present 3 nventi on i stha sauiaisdhetdrooyclit rikg defired in RIP is eptiendlysulbddititel Cl - 4 al kyl
substituted w t Ryidfroad Vo4 sbbtfientsSeablDéf viiel ik hdepedb&ilytOf gdikyd th from 1 to 4

‘substituents each.of ,which is ind ndent. | hal n - -Cl-4 al kyl,

-Cl-4 al kyl - G:ea,"Pt!cEii“-lets‘WﬁtP‘Bgﬁﬁ WF Ol iRy, él@a?c%ﬁ@,&:@ji AkiToa kyl ey

I, D S e ot

-Ll-4 al Kyl - 80 -pheny, 002 1 J-phef Lior 62 reds ,

éﬁ"?@' |( 5.%53? bx;/N ggiggaﬁggéqr&géiag%ra@éﬁ@ hmé%ééa%%éﬁéﬁ@?sﬁ&bw , -Cl-4

gl ky Iﬂ{)phe gy Ih o @oﬁm,r(yltmd lor a S%@lgerﬁbé?&ihetmrﬁ%ﬂ& g‘fﬁ@ﬁoﬂﬁﬁ?ﬁg 5{'0{11“

6- menber e eer?ar iC ri gcgn inin ro ) et er oat ons _

i ndependent | sél%ﬁg‘ggw tP’(‘i'Frfr%, P %@S ?Ct‘gjr%mﬂgtqaé‘ g Mdonal 1y 15 fused with

a beﬁzene ri %g, and ths hetpormmatid Ijngmrblsetbit}&tiehbtemtynle]dgﬁnedZn Rﬂ%isti tuents each

of which is i ndgpendenthitinh sitnBovl o 4 aedRlef didhicn O O -4 al kyl,

-0 Cd -4 hal oal k r - Ra; ng ]ll ther vari ables are original l
oS £ (A Lo ey nel

def i nedl-Sabove;
haloalkyl, oxo, phenyl, or -(CH2)1-2-phenyl.

Another 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 O or
1 S atoms; a 5- or 6-membered heteroaromatic ring containing 1 or 2 heteroatoms
selected from 1 or 2 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; or a bicyclic
heterocycle which is a benzene ring fused to a 5- or 6-membered saturated
- heterocyclic ring containing 1 or 2 nitrogen atoms;

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

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

~ (1)  fluoro,

-19-




Anot her enbodi nent of the present invention is a conpound of Formula (1),
wherein R4 is -CH2-phenyl, wherein the phenyl is optionall y8uphi$20acut ed 25
with from1l to 3 substituents each of which is independently fluoro, brono,
chioro, . - -Cl-4 al kyl, -Ci1-4 fluoroal kyl, -0-C1- -OCl-4

f1 uor oaM@ 9,5'35“?7(042) 1-2°N(RaRb), - SO2Ra, -(mz)o-z-céﬁgia‘%%”‘”” ]

-(CH2) 0- 2- N( Ra) CO2Rb, -NO2, -SRa, -N(RaRb) or phenyl; 30 each Ra and Rb is
i ndependently is Hor -Cl-4 alkyl; and all other variables are as
originally defined above; or a pharnaceutically acceptable salt thereof.
-23 18 April 2006 WO 03/035077 PCT/ GB02/04753 In an aspect of the preceding
enbodi nent, R4 is -C@g-pt@ﬁm&,, wherein the phenyl is optionally
substituted with from1l to 3 substituents, each of which is independently
-F, -Br, -d, -OH, -©@-45MQ -ci1-4 fluoroalkyl, -OC-4 alkyl, -S® 5
Cl-4 al kyl, -S-Cl4 aukyl -OHN(CH3)2 or -O-Cl-4 fluoroal kyl. In another

aspect of the prec ng .ephodi ment, R4 is p-fluorobenzyl or

2, 3- di mret hoxybenzyl . En anot her aspect of the precedi ng,enbodi nent, the
phenyl Ps optional | subgﬂi“tagfyé&"s}\}\ii‘tlﬁ%qo& ﬁsuggmge WH@%P’?Eents each of

whi ch is independently fshbsituentskbadhrod whithlioimhdepeadantly -OH--ENat@ 4 - C1- 4
fluoroal kyl, -OCl-4 alk - - f e - (CH2) 1- 2- N( RaRb) ,
-S(PRa, - (CH2)0-2- CO2Ra, %izbétg’zﬁﬁ%w&%d&%r phenyl. In an
aspect of the preceding & Aht(CHg RO» is optionally substituted
wth from1l to 3 suhgjitueaks, each of which is independently -F, -Br, -d,

-OH, -Cl-4 alkyl, -Cl:4 f ro |, -OCl-4 alkyl, or -O-C -4 fluoroal kyl .
In 15 ot her aspect% t'hgeap?gl%@éi ng enbodi nent, R4 is p-fluorobenzyl or
2, 3- di met hoxybenzyl(©9) A cCegyRaf conpounds of the present invention

i ncl udes any conpou 0) ofchograul a (1), wherein 20 R is -Rk; Rk is phenyl
which is (a) optionally subStituted with from1 to 3 substituents each of
whi ch is independent(¥} 28R%1) hal ogen, (2) -Cl1-6 alkyl, which is

optional 'y substitutgg) wiigal or 2 substituents each of which is

i ndepeagent ly -OCl ? alé)%% -0 Cl-6 hal oal kyl, -C(=O Ra, -CQ2Ra, - SRa,
-S(=0 Ra, -N(RaRb), & =3EBE) 0- 2N RaRb), 30 N(Ra)- ¢ =0) - ( CH2) 0- 2N( RoRe) ,
-S02Ra, - N( Ra) SO2R(14) SAZMREBARD).or - N( Ra) - O( Rb) =0,
' (15)  -C(=0)-(CH2)1-2-N(RaRD),
(16) -NRAC(E=O)Rb,or
(17)  -SO2R%;
20 {b)  the phenyl is optionally mono-substituted with
(1)  ACH2)1-2-R®, or
(2)  -(CH2)0-2-NR2)-(CH2)0-2-R™; and
(c) the saturated heterocyclic ring, heteroaromatic ring, or bicyclic
heterocycle is optionally mono- or di-substituted with
25 (1) OX0
@  ~(CH2)1-2-Rm,
(@) -O-(CH2)1-2-R™D, or
- @) -(CH2)0-1-C(=0)-(CH2)p-2-Rm,

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

-20 -




(3) -C1-6 haloalkyl, (4) -OCl1-6 haloalkyl, (5) C=ORa, 35 (6) -CO2Ra,
-24 18 April 2006 WO 03/035077 PCT/ GB02/04753 5 (7) -C(=0 M Rapnbdpo0cor (8)
-C(:O)-Cl 6 al kyl -N(RaRb); and (b) optionally nono-substituted with (1)
-Cl-4 aI or (2) -C0-4 alkyl-NRa)-CO 4 aIkyI iy Rill is

aryl se gsn}'r om phenyl and naphthyl; a 5- or 6- fGeB(Q%gﬁ%ur at ed

het erocycl | c ring containing from1l to 3 het eroat om; i ndependently sel ected
fromN, O and S; or a 5- or 6-nenbered 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 V‘h'fﬁ@zdl fs&gﬁﬂﬁﬂd&&ﬁ ﬁolﬂa{h%?a@?lgl' gﬂmﬁnﬁlﬂ&}‘ihﬂdm)@ﬁﬁazolylo Cl-4 al kyl,

;ilaturate het e clic ri'ng defined in Rnis
opt i onal I y tﬁ tfw%an BYNHERYE PEEEN t o 3 substituents each of which is
i.ndependent |y -Cl-4 dekytlombtpyl umsutattlieds addi tional |y opt| onal |y

nono- substituted wt COZ phenyl ,
- C02- ( )| -2- pg?gé{cﬁleg)ﬂg@},s pnééeé %&S%%G%‘g%fg P{gfu réfllng cont ai ni ng
from1l 3 het Bh%md‘?Pﬁ @% Pery It 2 K, and 20 the
heteroaromati C fokgRARBj;ned in Rmis optionally substi tuted wth 1 or 2
substituents each of ,which i,s I ndependently -C 1-4 al and all
other variables are %% SgPrfd i?ﬁ'ie c@’@ﬁ“ﬁéscf’pgl‘fi SubsHn %ﬂceutl cally
accept abl e sal t substfusgs each@ﬁ’blcbﬂsa@@epélﬂdeﬂﬁb qirfé@,iléﬂi 1@'@3(:93 s46iksbonpounds” of
the present i nveQari,eRojthehwds en L hedd)or Wherein -25
?éi@g W OECH R Oﬂfé04753 ¢ FO004L phekiyd)

18 Aprli 2006 V\%ﬁ 77 .5 PCT/ B - CH2- phenyl, wherein the
phenyl s option t‘H’tded with froml to 3 substituents each of
whi ch i s i ndependent ihy hkkivaromatic Hingikeptictalip substitnfetwith Uof2al kyl , - Cl-4

fluoroal kyl , - Ogfllstifhents each of which is independently -C1-4 alkyl, -CF3, -0-C1-4 alky],
-OCF3, oxo, phenyl, or -(CH2)1-2-phenyl.

15 Another embodiment of the present invention is a compound of
Formula (I), wherein R2 is:
(1) -Ci-6alkyl,
(2)  -Cj-g alkyl substituted with -N(RaRb),
3) -C1 6 alkyl substituted with phenyl, wherein the phenyl is:
20 (a) optionally substituted with from 1 to 4 substituents each
' of which is independently halogen, -C3i-4 alkyl, -C1-4
haloalkyl, -O-C1-4 alkyl, -O-C]-4 haloalkyl, or
-C0-4 atkyl-N(RaRb); and
(b)  optionally mono-substituted with -C1.4 alkyl
25 - substituted with a 5- or 6-membered saturated heterocyclic ring
containing from 1 to 3 heteroatoms selected from Lor 2 N
atoms, 0 or 1 O atoms, and 0 or } S atoms;
wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently
30 -C1-6 alkyl, 0xo, or a 5- or 6-membered heteroaromatic ring
containing from 1 to 3 heteroatoms selected from 1 03N
atoms, 0 or 1 O atom, and 0 or 1 S atom; or |
4)  -Cj-6 alkyl optionally substituted with ~OH and substituted with a 5-
or 6-membered saturated monocyclic heterocycle which contains from
35 : . 1 to 3 heferoatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0
-21 -




al kyl, -0-Cl1-4 fluoroal kyl, -(CH2)1-2-N(RaRb), -SO2Ra, -(CH2)0-2-CO2Ra,
-(CH2) 0- 2- N(Ra) CO2Rb, -NO2, -SRa, - N(RaRb) or phenyl; or (2Apaliked

bi cyclic carbocycle selected from, and 10 15 wherein Zl is -Hor -OH and
each Ra_and j s independently is Hor -Cl-4 al kyl; ot her

vari abl (EPEQEE defined in the class; or a pharnace&?ﬁ@gw%%bgkceptable
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-fl uorobenzyl or 20 2, 3-di net hoxybenzyl; and all other variables are as
defined in the class; 25 or a pharnaceutically acceptable salt thereof.

Still another sub-cl@sss bmkeherif R ARG fIAS SpifnalPimaitndswah the present

S R oo ant vor DpmadoR SRt el Wb ke MERE) 1 Bt TR Y S
i ndependently is H-é-Cl@Rlyl.axpydrphepylionl | ot her variables are as defined

in the class; ng?a 3-@?_}9&@[&#%&[%‘8%&?%‘:}%ﬁ%@%ﬁ@eﬁd%@ﬂeﬁoaﬁoﬂﬁﬁ@ﬂﬁg -26 18
April 2006 WO 03/035077 PCT/ GB02/ 04753 Anot her class of the present

i nventién includes awiicl senisumiaomi tedhetgrpaions sejected from 1 o NaRssswherein Q
is: (1) (2) 10 (3) lporll OStduds) ardf @)1 L Adms; wherein the heteroaromatic ring is

optionally substituted with from 1 to 4 substituents each of which is
independently -Cj .4 alkyl, -O-C1.g alkyl, oxo, or phenyl;

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

Another embodiment of the present invention is a compound of
15  Formula (I) exactly as defined in the immediately preceding embodiment, except that
when R2 is -C}.¢ alkyl substituted with -N(R2RD), it is with the proviso that _
-N(RaRb) is not attached to the carbon atom in the -C1.g alky! group that is attached
to the ring nitrogen (i.e., that the -N(RaRb) gro{lp is not attached to the carbon atom
alpha to the ring nifrogen).
20
Another embodiment of the present invention is a compound of
Formula (I), wherein R2 is methy;

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

Another embodiment of the present invention is a compound of -
Formula (T), wherein R3 is -H or -C1.4 alkyl;

30
| and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
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(4) (5) (6) 25(7) (8) (9) (10) (11) T nethyl which is optionally
substituted with 1 or 2 of -0-Cl -4 alkyl, phenyl which is18pipab2add y
substituted with from1 to 3 substituents each of which is independently
-F, -d r, -Cl-4 alkyl, -CF3, -OCl-4 alkyl, h nedi oxy
attache&’qqﬁ] t’% adj acent carbon atons, or phenyl Cér/ 02’%47?6 menber ed
saturated heterocyclic ring containing from1l to 3 heteroatom;

i ndependently selected fromN, 0 and S; wherein the saturated heterocyclic
ring is optionally substituted with 1 or 2 substituents each of which is

I ndependently -F, -d, Br -Cl-4 al kyl, oxo, phenyl, or -C(=0) - phenyl
-H, -OH, t hyl 0-Cl -
alkyl . ~0-Cl 4 2l kgth% % %%F%E}“?%)’g%ﬁg‘hw ﬁ?ﬂ'&%?&%

N( Ra) - C( =0)of thesgzybpdimex, -Rs, -(CH2)1-2-Rs, or

-(CHZ)O 2- N( Ra) - ( CH2) 0- 3- Rs, .27 18 April 2006 WO 03/ 035077 PCT/ GBO2/ 04753

"Rs is: (1) phenyl og‘éio al | ubsti.tuted wi.th fram1l1l to 4 sybstltuents each
of which is indepe Hé?‘ﬁ@s’?t Ofthéffezte‘&|11k‘3‘71’“°“ 1&1"%“%‘1“@1’ ORa, -Cl-4 5
hal oal kyl , Fora 0 sderejn K4 s 1as i astioked Wit arsy weirbs oD¢@plly 5. or

- 6-menber ed g H:ﬁ'ée%ltvﬁﬂl ﬂ?ﬁi‘i‘&&’&){ stiffiedid d8h 6 ltu ﬂ'lﬁtﬁpéﬂdgmy hhlogh,3 het eroat oms
i ndependent, ﬁ 8Lk PN ok L3 %:loa &5 4 alkyl, -0-C1g

' haloalkyl, -CN, -NOp_-N(R3RD), -C1.4 alkyl-N(R2Rb), -C(=0)N(RaRD), -C(=O)R2,
-CO2RE, -C1-4 alkyl-CO2R&, -OCO2R2, -SR2, -S(=0)R2, -SO2R2, -N(R2)SO2RD,

10 -SO2N(R&Rb), NR)C(=0)RD, -N(R2)CO2RD, -C1.4 alkyl-N(R2)CO2RD,
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, -Cj-4
alkyl-phenyl, -O-phenyl, or ~(CH2)(-2-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

15  fused with a benzene ring, and is optionally substituted with 1 or 2 substituents each
of which is independently -C1-4 alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -0-C1.4
haloalkyl, or -CO2R&;

and all other variables are as originally defined above;
20
or a2 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 I to 3 substituents each of which is independently fluoro, bromo, chloro,
-OH, -C1.4 alkyl, -C1-4 fluoroalkyl, -0-C1-4 alkyl, -O-Cq-4 fluoroalkyl,
-(CH2)1-2-N(RaRD), -SO2R, -(CH2)0-2-CO2R3, (CH2)0-2-N(R&CO2Rb, -NO2,
-SRa, —N(RaRb) or phenyl;

30  each Ra and RV is independently is H or -C] 4 alkyl;
and all other variables are as originally defined above;

or a pharmaceutically acceptable salt thereof.
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optionally substituted with from1l to 4 substituents each of which is

i ndependently -Cl1-4 alkyl, -Cl-4 alkyl-ORa, -C 1-4 hal oal k)lBAprﬁ)-zoné4

al kyl, 10 -0-Cl1-4 hal oal kyl, -C(=0O) Ra, oxo, phenyl, or --CHZ phenyl or (3)
a 5- or_6-nenbered heteroaromatic ring containing from het er oat ons
i ndependéhtr%5%<el ected fromN, 0 and S; which is optlp&ﬁéﬁq(’%’““"%bstl tuted
with from1l to 4 substituents each of which is independently -Cl-4 al kyl,
-Cl-4 al kyl-OrRa, -Cl1-4 hal oal kyl, -0-Cl-4 alkyl, -OCl-4 hal oal kyl, or 15
oxo; R2is (1) -Ci1-4 alkyl, (2) -Cl-4 alkyl substituted with -N(RaRb), or
20 (3) -Cl-4 alkyl substituted with a 5- or 6-nmenbered saturated nonocyclic
het erocycl e which contains from1l to 3 heteroatons sel ected froml to 3 N
atonms, 0 or 10 atons, and O ere

het er ocycl e is opti o%nlﬁpegifgélfqﬂriﬁegﬂgﬁnpﬁ ’rnF"btn#%lst gﬁlpg Lt"\' K¥hts each
of which i shd pidayensiedhilly sabstitleddwit fyth;1 183 shttitusnts,ad of whichds al kyl ; R4 is

- CH2- phenyl 1 3
subst It ﬁE%ezdeﬁQﬂhac A i ERE08 d&gﬁ%%&* SR L I, 1502 L0 Gy
-Cl- 4 aPkyIC1-gakvlcaCyt gl NieH3)2 oD 14 urespraky @@pﬂwrmpaférompkyl

- (CH2) 1- 2- NRBERY emb o’%ﬁ%&ﬁ R4 15(%%&3@%35@@1@6&%&& N(Ra) CC2Rb, - NO2,
-SRa, -N(RaRb) or hﬁl each Ra and R smdegt?n HtI%lls Hor -Cl4
alkyl; and 35 s is a ﬂt'p%rgféli’ecb d]éqpr‘?‘iﬁ’ Pgegbodime phenyds18 April 2006 WO
03/ 035077 Bﬁﬁér@@ﬁtﬂﬁﬂtﬁ&amﬁhfmnphwmauﬁemsadab}yommm&aﬂh}&néaiﬂy ther eof. In

an aspect qfuo;ohbﬁmﬁl assio, %L@I_agﬁ;r mmh@mm r&-0; Yheynbermyl,

op 9L ot s MR Sheb ot bl 5 E??’“ o ich 1

f | uor oal kyl-(CHA)e @lN(RamOQRb -N@, Gl plbnylt | uor oal kyl, -(CH2)1-2-N(RaRb),

-SQ2Ra, -(CH2)0-2 | A sub-class
of the preceding ol a San({ﬁpe oqqfﬁ?l]’ﬁ%fgd%$e%lﬁ‘%lﬁ?lgstgﬁ{’heh?ﬂﬁ%gﬁl[ %ﬁ' i ncl udes any
conpounds ofbsEtateruvith frdrh )| teX aubstityerds eatdsfaf méscthiininti¢épengemty dliBrg-CL10 cl ass,

except thatomhary. Baky1§ GlQlﬂlfor@Jll@ﬂ -OStg bikh L be®-0h YyMuoNaRARE . i1t is with
the praoviso that - Rb) is, not attachﬁg to the carbon atomln the -Cl1-4
al kyl d|50uﬁﬂ?th%{taSPqCEOfélﬁ%%{E%’@é}gP@ ediment; Ky inpflpeigbsnzylioré3- that the - N( RaRb)
group i s nadimahdxabaiggh.to the carbon atom al pha to the ring nitrogen).

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) -C1-6 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -O-Cj_6
alkyl, -O-C1.g haloalkyl, -C(=0)Ra, -CO2R2, -SRa,
-S(=0)R2, -N(RRD), -C(=0)-(CH2)0-2N(RaRD),

30 N(R2)-C(=0)-(CH2)p-2N(RPRC), -SO2R?,
-N(RA)SO2RP, -SO2N(R2RD), or -N(R4)-C(RD)=0,
3y  -C1-¢ haloalkyl,

4y  -0-Cy-g haloalkyl,

- ()  -C=O)Ra,
35 _ _ (6) -COgRa,
' -24-



15 Anot her sub-class of the preceding class of conpounds of the present
invention includes any conpounds of Formula (11), wherein (BiApribhedsyl ; 20 T
is: (1) -H (2) -N(RaRb), (3) a 5- or 6-nenbered saturated heterocyclic
ring containing froml to 3 heteroatons independently sel ected fromN, O
and S; WHPAYE 25 optionally substituted with 1 or E{ﬁ% P¥¥ents each of
which is independently -Cl1-4 alkyl or -C(=O Ra, or (4)

-N(Ra) - (CH2) 1- 2- het eroaronatic, wherein the heteroaromatic is a 5- or
"6-menbered ring containing 1 or 2 N atons; 30 R2 is nethyl; R3is -H and
-29 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 R4 i s -CH2-phenyl, wherein
the phenyl is optionally bst} h 1 or substituents each of

whi ch is independently - I'—(%J b %&\f{hﬁ al kg -CF3, -O0C-4 al kyI
-SO2CH3, -SCH3, -N(CH3)2 @ déﬁ:@)-(%la@ﬁkﬂd\@ﬁa RIS s i ndependent |y -

methyl or ethyl; andgy 'Sopﬁendl mgrsu&gﬁggd\;,g] zero or 1; or a

phar maceut i caIIy acceptadl.)e {ﬁﬂlf' 10 I n an aspect of this subcl ass,
R4 is -CH2-phenyl, wherei the optionally substituted with | or
2 substituents each of wHRth |-€0-nraH@bH®PélGDL4/alk)E—,Rm;O, -Br, -Cl-4 alkyl,
-CF3, -OCl1-4 alkyl, or -OCF3. Another class of conmpounds of the present

i nvention includes any 15 conpound of Formula (1), wherein RI is -Rk; Rk

is (i) a 5-whsreisRWdsrivat siecied framathey] prd raphibyl b Scort-membsased safupitedy from 0 t o

| oxygen aﬁteaicgmﬁ R Qokthiaiy frokOl B ﬂetdf&@@ﬁb ﬁaéaerﬁde@my Jeleca)ea &oRiNgyclic
het er ocycl nbered saturat ed

enzene, rin
het er ocycl ﬁ%%%ﬁ@r%gn?r IHFIﬁ%er?drtl?lFﬁr%I?rBatf “%f%%‘ﬂmﬁ%%l %ﬁd from1l to 3
ni t rogdi® athersatonisendependehity ssirttad foed, ieirdrS eedeinc i ng or bicyclic

heterocycle is optigg i&eﬂ% gstd%goﬂgnw sﬁfﬁf@d thof wpstituents each
f which d d ti 'l
e WL bt o o o

i ndependent |y

hal ogen, -0-C1.4 alkyl, -OCF3, or -N(RaRb);
the saturated heterocyclic ring defined in R1M is optionally substituted

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

oxo, and is additionally opﬁonaﬂy mono-substituted with phenyl,
-(CH2)1-2-phenyl, -C(=0)-phenyl, -CO7-phenyl, -CO2-(CH2)1-2-phenyl, or a
5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms
independently selected from N, O and S; and

20 the heteroaromatic ring defined in RIN is optionally substituted with 1
or 2 substituents each of which is independently -C1_4 alkyl or oxo;

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

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

30  RZ2ismethyl;
R3is -H;
Riis:
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-0-C1-4 al kyl, -0-Cl-4 haloal kyl, -C(=O Ra, -CQ2Ra, -SRa, -S(=0 Ra,
-N(RaRb), -C(=0)-(CH2)0-2N(RaRb), N(Ra)-C(=0) - (CH2)0-2N( RbvRapril 282 Ra,
-N(Ra) SO2Rb, - S02N(RaRb), or -N(Ra)-C(Rb)=0, (2)-0OH, (3)-C(=0 Ra,

(4)-C2 =0) N(RaRb), -30 18 April 2006 WD 03/ / GB02/ 04753
(6) - 5303;&%}% al kyl -N(RaRb), (7) -SRa, (8) -S(= qﬁg%% I;)Sc%oma 5
(10) -N(RaRb) (11) -Rm (12) -Ci1-4 al kyl-Rm wherein the aI kyl 1s
optionally substituted with froml1l to 4 substituents each of which is

i ndependently hal ogen, -OH, -CN, -Cl4 haloalkyl, -OCd-4 alkyl, 10 -OCl1-4
hal oal kyl , -C(=O Ra, -CQ2Ra, -SRa, -S(=ORa, -N(RaRb), -N(Ra)CO2Rb,

- S2Ra, N( Ra) SO2Rb, v SO2MN:

al Kyl - N(Ra) - CO- 4 al kvl - Rm ifim%l Wﬂémm%ﬁi&nﬁ(lﬁ%o%lgﬁ%% @%15 (15) -CO 4
al kyl - S-C0-4 al kyl - Rm (ireyn Lt@ﬁsubsamyumy(nﬁ@)vh@@mném enﬂzfrﬂuor@l?)
-C(=0-0CO 4 al kyl -Rm bfon(ol&)lomGﬁD)dSI(_E&a)kyI;@fuﬂhkmhlkﬂmO 2Q.4wher ei n each
Rmis independently -C3- I ;50 gnyl and

napht hyl ; a 5- or 6- menbglr g?&@f{ e&ﬂ{%t@% |caﬂ;{| g‘n’t aining froml
to 3 hteroatons |ndeped§ﬁiﬁﬂycéﬁﬁéc{@62)ﬂ+ﬁom )@2 cN ,-9R%a 5- or

6- menbered het er oar omat 4 ntiahning from1l to 3 heteroatons

i ndependently sel ected ngR Rtﬂlgrlg% %d S, wherein any Nis optionally

oxi di zed to forman® oxP&@edWIéFﬁb%S’CLFﬁ@eWO‘FS optionally substituted
with from1l to 3 substituents each of thch |s |nd endent |y hal ogen,

-C-4 alkyl, -CF3, -OC -4 aIkyI 00 : e saturated
heterocyclic ring is optional$ \I 0 3 substituents
each of which is independently Cl- a kyI oxo and Ts»30 additionally
optionally nono-substituted mn?; phenyl , (CH2)1 2- phenyl ,
, and : : ;
10 wherein Z1 is -H or -OH; and

each R@ and R is independently is H or -C1-4 alkyl;

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

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

and all other variables are as defined in the class;

or a pharmaceutically acceptable salt thereof.
25
Still another sub-class of the preceding class of compounds of the
- present invention includes any compounds of Formula (I), wherein R2 is methyl; R3
is -H; R4 is 4-fluorobenzyl or 2,3-dimethoxybenzyl; each Ra and Rb is independently
is H or -C1-4 alkyl; and all other variables are as defined in the class; ora
30 pharmaceutically acceptable salt thereof. '
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-C(=0O) - phenyl, -CX2-phenyl, or -C02-(CH2)1-2-phenyl; and the heteroaromatic
ring is optionally substituted with 1 or 2 substituents edglpei 20806 ch is

i ndependent|y hal ogen, -Cl-4 alkyl, or oxo; -31 18 April 2006 WO 03/ 035077
Rs and all other variables are as originally defined X r a

phar rracglﬁ’tqz”c?ﬁﬁoi"’y acceptabl e salt thereof. A sub-cl asg%%%\ﬁg?{%“%r ecedi ng

cl ass of conpounds of the present invention includes any conpounds of
Formula (1), wherein Rl is: 10 R8 is: 15 20 PCT/ GB02/ 04753 Rs7N-,---, (1)
~-H, (2) -Cl1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -0OCl -4 alkyl, -OCF3,
-q(=O Ra, -CO2Ra, - SRaothelN{dsabithe pRfent mbmHoh McRaE Ay coBpomEorO Ra,  (4)
-02Ra, (5).-C(=AQN(RaRb), -32 18 April 2006 V\003/5350 7 PCT/ GB02/ 04753 5
(6)-C(=0)-(‘?El£{%'f- FN(RaRb), (7)-SCRRa, (8)-(CH?)1-2-Rm
(9)-(CH2)0-2-C(=0 - (CH2) 0- 2- Rm (lo)OC(=O)-O(CI-|2)O-2-Rm or
(11)-C(=O N(Ra) - (CH2) 0-2-Rm R10,is §H, @+ -Cl-4 alkyl, -OCl1-4 alkyl,

-N(RaRb), or -0 (CH2)1-2-Rm ; 162{11] 5 20
]

Q’HS\KK N Noge
T O M
wherein
s _
Qis:
(1).  methyl which is optionally substituted with 1 or 2 of -O-C]-4 alkyl,
(2)  phenyl which is optionally substituted with from 1 to 3 substituents
each of which is independently -F, -Cl, Br, -Ci.4 alkyl, -CF3, -0-C1.4
10 - alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms,
or phenyl, or _
(3 a5-or 6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; wherein the
saturated heterocyclic ring is optionally substituted with 1 or 2
15 substituents each of which is independently -F, -Cl, -Br, -C1-4 alkyl,
0xo0, phenyl, or -C(=0)-phenyl;
T is:
1 K
20 (2) -OH,
(3)  methyl or ethyl, optionally substituted with -OH or -O-C].4 alkyl,
4  -0-Cl4alkyl |
(5)  -N(RaRb),
(6) -NR3)-(CH2)2-OH,
25 (7 -N(R2)-CO2Rb,
| (8)  -N(R®)-C(=0)-(CH2)1-2-N(RaRY),
© R, |

(10y -(CH2)1-2-Rs, or
(11)  -(CH2)0-2-N(R2)-(CH2)0-3-RS;
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R2 is methyl; (1) -H (2) -Cl-4 alkyl, which is optionally substituted with
1 or 2 substituents each of which is independently -OH, - @8 @&prifl2008 kyl ,
-OCF3, -C(=O Ra, -CQ2Ra, -SRa, -N(RaRb), or -C(=ON(RaRb), (3) -C(=ORa,.

(4) -CQ2Ra -C(=0-(CH2)1-2-N(RaRb), or (6) -S ; i,s, -H or
- met hyl ;Wﬁ3ﬁg¢5%?'7s - CH2- phenyl , wherein the phenyl is%?t%c?@?#% substituted
wth from1l to 3 substituents each of which is independently fl uoro,
brono, chloro, -OH, -Cl-4 alkyl, -Cl-4 fluoroalkyl, -OCl-4 alkyl, -OC -4
fluoroal kyl, -(CH2)1-2-N(RaRb), -SOQ2Ra, -(CH2)O0-2-CO2Ra,
- (CH2) 0- 2- N(Ra) C&2Rb, - N2, -SRa, -N(RaRb) or phenyl; and 30 each Ra and Rb
is independently -H or -Cl4 alkyl; or a pharmaceutically acceptable salt
thereof. In an aspect of this subclass, R4 is -CH2-phenyl, wherein the
phenyl is R§ptionally substituted with from1 to 3 substituents each of
whi ch is independent(ly - 3BeryBopdohally 208GuMDVRBOMI0F 7 skETHuERO24ch4753

fluoro, brono, o i 2 (ol Yy 47 4of ) Hetioakkyty 4- O A -4 al kyl,
~OCL.4_ fluor oﬁff‘t@fﬁsfftﬁ%“%‘gﬁ. N Eﬂézé)df 4?}? r%\:ﬁl J;-l§5_6142) 0- 5-8oRa,
- (CH2) 092- N( Ra) 1, -Ongd a » A halaglinh oF RBPass” of the pr esent
i nvention includes any c@rsp@fmﬂleﬁlfbereE@a&meahé@bmim@g@inmf%ﬁ@m (1) 10(2)
(3). 15 20 25(4) -%&-16 al‘il%l . - Cl-6 al@/l bs |{)ut§§_ th -N(RaRb), -Cl-6
al kyl subst it ut bIP TS HOBHEHPARIATLHY F .Cte(d%t% t T 8H 1‘%/’Aﬁ1§lhlﬁsti tuted with
froml to 4 sufgsiohtllysnbgineetwitofromti toH silstituante pesh@éwhich ihal ogen, - Cl-4
al kyl, -Cl-4 hajagckidntly =6} Faticdt, ab KY bikyORE1E f 4 halb@RYIKID-C1 Qralkyl,
10 -0-C1-4 haloalkyl, -C(=0)R2, 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 -C3.-4

alkyl, -C] -4 alkyl-OR2, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C3 4 haloalkyl, or

15 0X0;

R2 s
(1)  -C1.4 alkyl,
(2)  -C]-4 alkyl substituted with -N(RaRb), or
20 (3)  -Ci-4 alkyl substituted with a 5- or 6-membered saturated monocyclic

heterocycle which contains from 1 to 3 heteroatoms selected from 1 to
3 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; wherein the saturated
heterocycle is optionally substituted with from 1 to 4 substituents each
of which is independently a -C14 alkyl;

25
R3 is -H or -C1-4 alkyl;

R4 is -CH2-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,
30 -Ci.4fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1-2-N. (R&RD), -SO9R2,
' -(CH2)p-2-CO2Ra, -(CH2)0-2-N(R2)CO7Rb, -NO2, -SR2, -N(RaRD) or phenyl;

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

35 sisaninteger equal to zero, 1, or 2;
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-C0-6 al kyl-N(RaRb); and (b) optionally nmono-substituted with -Cl-4 al kyl
substituted with a 5- or 6-nmenbered saturated heterocycli cigiApgl 266Nt ai ni ng
froml to 3 heteroatons selected froml or 2 N atoms, O or 10 atons, and O
or 1S atorT}S' wherein the heterocyclic ring is optional Ié% substituted wth
from1l %)‘gﬂ%%ﬂysti tuents each of which is independentqciy" TS al kyl, oxo,
or a 5- or 6-nenbered heteroaromatic ring containing from1l to 3
het eroatons selected from1l to 3 N atonms, O or 10 atom and O or 1 S atom
-Cl-6 al kyl optionally substituted with -OH and substituted with a 5- or
6- menbered saturated nonocyclic heterocycle which contains from 1 to 3
het eroat ons selected from1l to 3 N atons, O or 10 atons, and O or | S
atons; wherein the heterocycle is optionally substituted with -34 WO
03/ 035077 ?@P@“ﬁ%e%@xacﬁéé‘é’eqﬂgﬁl 32/ 04753 from 1 to 4 substituents each
of which is independeat spect Olthis clssR? is -Cro-ghend. wheeein the@henyl ir phenyl : or
-Cl-6 al kyl _.sulst.it u i = ; e ring which
cont ai ns f?%’r%n@%tsgg%tt e“géj% %}g%g? 1?lr%fsh) 3% bS(ﬁ:,tELI E’Pé%h%ﬁ\fﬁ{%h ?%lgﬁﬁgtt?hﬂf 0 or 10
at ons, andileprebrame; chiogrygt mﬁﬁraeqlfy t‘ﬁé“’%ﬁ\”&%é@é@i‘ g 75% optional ly
subst i t ut eguskbdlitylf (D)1 S(RERSY SDIRA€0H)emEW2BR, which is independently
- -Cl1-6 al kyl e , NP0, henyl; and all other variables are as
originall y'(ggf?‘}%ﬁ%qémgaegy ;b’lg%w?%%wgr maceutical ly acceptabl e salt thereof.
A sub-cl ass of the preabatisngf thé preeedofs chenpicampsungh of hepispa@sent i nventi on
| ncl udes  any. . SONROHRAS D cofiBbifdb 8 Kidribi (B)@Ek Yas Aefislalih M8 grecsitiidhe pr ecedi ng
15 cl aia, éxce%; that ﬁ‘ﬁ(eﬂzgz LS -kcf'u% t%{xt%?ﬁ'tﬁﬁ@akb}“ﬁqﬂw%{h@ -N(RaRb), it
is wit ROt helasSHRGRRELR! PASR R R RARSIT Lo S MR CREd T 6 the ¢arhon atomin
the - Cl-6 piokigb thgt OURERMEs notiaached wdhrearhon atomeinthar§ 1 B gENP that e. | t hat
the - N(RaRb) _gro i S_.nof. c i g to the ring
ni trogen). 152')8%&%%{)% f 11 %Er gée%gls&’gﬁat:ﬂﬁeeN@%é%bggfgﬂg%cﬁg?cg%&ggﬁpounds of the
present i careomtaton aiphetofbesngmioggehpounds of Fornmula (I111), wherein R2 is:
(1) -C1-4 al kyl,

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

invention includes any compounds of Formula (IT), wherein

Q is phenyl;
20 Tis:
1)y K
2)  -NR#RD),

(3)  a35-or 6-membered saturated heterocyclic ring containing from 1to 3
heteroatoms independently selected from N, O and S; which is
25 optionally substituted with 1 or 2 substituents each of which is

independently -C1-4 alkyl or -C(=O)Ra, or
@) -N(Ra)-(CH2)1.2-heteroaromatic, wherein the heteroaromafic is a 5-or
6-membered ring containing 1 or 2 N atoms;

30 R2is methyl;

R3is-H; and

-20_




25 (2) -(CH2)I-3-N(RaRb), (3) -(CH2)1-3-phenyl, wherein the phenyl is: (a)
optionally substituted with from1l to 3 substituents each1®Apnhpede i s
i ndependently fluoro, chloro, bronmo, -Cl-4 alkyl, -CF3, -0-Cl-4 alkyl,

-0-CF3, _or CHZ)I-3 N(RaRb); and (b) optlonally ituted with
(CH2)1_ ¥ Oéffﬁﬂé ed heterocycle which is a 5- or 6- %%ér%@é%@éﬁ urated

heterocyclic ring containing from1l to 3 heteroatom; selected from1l or 2
N atoms, O or 10 atons, and O or 1 S -35 18 April 2006 WO 03/ 035077

PCT/ GB02/ 04753 atons, wherein the heterocyclic ring is optionally
substituted with from1l to 3 substituents each of which is independently

-Cl-4 alk I wherein the
-(CH2)1_ Sy rﬁiﬁ e(fpgi :pgé%d “ﬁl?i)e%lﬁé%}@ %sqsﬂ %b“ y%hﬁ&;ﬂ{ﬂ%&ﬁﬁ}?f%ﬁ and the saturat ed
het er ocycl éu'i’sém’&“'é33@0fwh@mé¢%n@éﬂwﬂ:at@d -Brokdeydkd. §E8ePdEidl e whi ch
cont ai ns fragm _goﬁ(gg{:@ b@ng_gggHgggoﬁgj@%t ed froml to 3 Natonms, 0 or 10

atons, and or S atons; wherein the heterocycle is opti onal |y

substi t ut ed vvlth froml to 3 substituents each of which is independently a
- Cl- 4 alskyleachli®n £id RY(i8 Indefelatithy1d-1B; dsthyldy kthylRéad S -H or nethyl; 15 R4 is

- CH2- phenyl , wherein the phenyl is optionally substituted with from1 to 3
substituents each of which is independently fluoro, brono, chloro, -OH,
-Cl-4 al kylsjisanigpg efipaiérssad @y, -O-C1_4 al kyl, -O Cl-4 fluoroal kyl,

-(CH2) | - 2- N(RaRb) -SOZRa (CHZ)OZCOZRa (CHZ)OZN(Ra)Cosz -NO02,

-SRa, - N( RaRbé | ; d]alzo e and is independently is H or
-Cl_4 al ky[oragharm %ﬂ @%ﬁﬁl’t? ﬁFqlvﬁ%f tabl e salt thereof. In an aspect of
this sdBclass, R4 i sﬁlﬂmawemvéﬁys Subvlh@r% is -CHe-pbershyrheredn the phenglial | y
substitut ed H\b&aﬁygﬁb‘g gedW?th %@5&1&1\! &P%‘I"ﬁ@lcﬂzs }Qﬁ@ Eﬁ]deh |Fnc@pendent ly

25 fluoro, qofiﬁ(@’ oroa 0 Cl4
al kyl, -O { (RaRb) - SO2Ra, (CHZ)O 2- CO2Ra,
(CHZ)O 2- N( Ra) CC2Rb, NOZ or phenyl Anot her class of conpounds of the

present | lnvent hon i n&no%er elaft bf COIHPOHHSMH ngres%nt inventon mCﬁlg[gS any yherein

15 compound of Formula (I), wherein
Rlis -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 atorms or (1i} a bicyclic heterocycle which is a benzene
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1
oxygen atoms and from 1 to 3 nitrogen atoms;
wherein the saturated heterocyclic ring or bicyclic heterocycle is
optionally substituted with from 1 to 3 substituents each of which is-independently
25 (1)  -Ci.4 alkyl, which is optionally substituted with from 1 to 4
substituents each of which is independently halogen,
-0-C1-4 alkyl, -0-Cj_4 haloalkyl, -C(=0)R&, -CO2Ra4,
-SR2, -8(=0)R2, -N(RaRD), -C(=0)-(CH2)0-2N(RaRD),
N(R)-C(=0)-(CH2)0-2N(RPRS), -SO2R®, |

30 -N(R2)SO2Rb, -SON(R2Rb), or -N(R2)-C(RP)=0,
(2 -OH,
3 CEO)Re,
@) -CORa,

(5) -C(=O)N(RaRb),

-30 -




Rl is -C(=ONH(CH2)1-2-Rk ; and Rk is (i) a 5- or 6-nenbered saturated

het erocyclic ring containing from1 to 3 35 heteroatons i h8apehd@s |y
selected fromN, 0 and S, or (ii) a 5- or 6-nmenbered -36 18 April 2006 WO
03/ 035077 PCT/ G3B02/ 04753 5 10 heteroaromatic ring co rom l1to3
het er anc?rfE%TSquf'ependently selected from N, 0 and S; r}ﬁéﬂ?\p%-’ot her

vari ables are as originally defined above; or a pharnaceutically

acceptabl e salt thereof. A sub-class of the preceding class of conpounds of
the present invention includes any conpounds of Fornmula (1), wherein Rl is
-C(=O NH(CH2) 1-2-Rk ;and Rk is (i) a 5- or 6-nmenbered saturated

het erocyclic ring cogtain f phet eroat ons i ndependently
selected fromN, O @1 CQQ)) éfgpﬁ)’%ﬂagﬁl{ -menbered 15 heteroaromatic ring
containing from1 to(73 heSB?oatoms i ndependently selected from N, 0OandS; R2
is methyl; 20 R3 is (ghl orS Ryl R4 is -CH2-phenyl, wherein the phenyl is
optional |y substi tut(egsl om 1 to 3 substituents each of which is

i ndependent |y fluoroy’/bro cfhl oro, -OH, -Cl.. alkyl, -Ci1-4 fluoroalkyl,
-O Cl1- 4 5al kyl -OCI(IO)fI—N(RM)kyI - (CH2) 1- 2- N(RaRb), -SQ2Ra, 25

- (CH2) 0- 2- CX2Ra, - ( %} én{\l( Ra)COZRb -N02, -SRa, -N(RaRb) or phenyl; and
each Ra and Rb is in en a pharnmaceuti cal I y

ent H or
acceptabl e salt ther @'4Iah<vyéﬁ o, $heetn tB?M‘%"@@B@WéE@“WW@
'-Cll;I2t loPenylt wheL el}p \tAﬂe Ehenﬂom' 1Sto4@1@5%@}%%bychwmtdhtlym@bemem] yfrom1l to 3
substituents each o ichis peqde or o,
Wi T Ll L e e
- or

|totr1]etnyl d;jBt7 18 f\p“ml) 3006 :/\D Oﬁ(géwm@ﬁﬁbm@/aw 1, l404ra, t 0 bg ;Jnder sto;)d

at additional enbodinments o S nt i ut are no
limted to, conpounds of Formﬂl(é\2 F‘S(&@ g&ﬁé‘%@%’%@ ﬁmr@%ﬁﬁt‘ﬁr ee or nore of
R, R, R3, R4, Ra, (%) Rep-4Rikyl-RkRAAD-RatkylRMndependently defined in

accordance with its @%f | 0§ 4 Q041-B-618 2 gllflllﬂe enbodi ments or an aspect 5
thereof _as set forth_gbove, or I n accordance with its definition in one of
the forégoi ng (15)" " -Ch-4 alkyl-S-Co-4 alkyl-R

(16)  -Co-4 alkyl-C(=0)-Co-4 alkyl-Rm,
(17) -C(=0)-0-C0.4 alky}RM, or
(18)  -C(=O)N(R2)-Cp-4 alkyl-Rm;

20  wherein 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 independently selected from N, O and S; or a 5- or 6-membered
heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from
N, O and S, wherein any N is optionally oxidized to form an N-oxide; wherein

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

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

the saturated heterocyclic ring is optionally substituted with from 1 to 3
substituents each of which is independently -C1-4 alkyl or oxo, and is

30 additionally optionally mono-substituted with phenyl, -(CH2)1.2-phenyl,

| -C(=0)-phenyl, -CO2-phenyl, or -CO2-(CH2)1.2-phenyl; and

the heteroaromatic ring is optionally substituted with 1 or 2
substitnents each of which is independently halogen, -C1-4 alkyl, or oxo;
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cl asses set forth above or a sub-class or feature thereof. Any and al’

possi bl e conbinations of these variables in Fornula | aret8dgiil el

enbodi ments within the scope of the present invention. 10 An aspect of the

_present _jnv |on is a conpound selected fromthe gr |st|ng of

N- ( 2- etWé’x‘?@%stH V1) - 5- hydr oxy- | - met hyl - 2- (4- met hy! phed’?‘!g)'% V-1, 6-

di hydr opyri m di ne- 4- car boxam de; 15

N—(2§3-dinethoxybenzyl)-5-hydroxy-|-nethyl-2-(4-nethy|phenyl)-6-oxo-1,6-

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

N (2, 3-di net hoxybenzyl ) - 2- {4-[ (di net hyl am no) net hyl ] phenyl }-5-hydroxy-1 -

20 net hyl -aaﬂﬁmoﬂwﬁvaﬂiahmdm@@s/éﬂgmduza@ﬁxfédfasédaoxam de; N-(4-fluorobenzyl)-2-{

4-[ (di met hyl am no) et hyl ] phenyl - hydr oxy-1 - met hyl -

0xo0- 1, 6-di hydr opyri m di ne- 4- car boxam de; 25

N- ( 2, 3- di merla@Ryaceyicyllysicéeptibiexglt therwet hyl - 6- oxo- 2-[ 4- (pyrrolidin-|I -

yl met hyl ) phenyl ] -1, 6- dihydropyrinldlne 4- car boxam de;

N (4- fl%orobenzyl) 5- gﬁdroxy | - met hyl - 6- oxo- 2-[ 4- & pyrrolidin-I-yl methyl)phe
6- L]

nyl ] - di hydr opyr Pl of thepressdingslges.of S@npoun of the present
(4- fI uor diventiyd nelbddsyady cotypdundsRifFgtmia @X @herefrd- (pi peri di n- 1-yl net hyl ) phen
|]1- 1, 6-di hydropyri m di ne-4-car boxani de;
N- (2, 3-di net.hoxybenzyl ) - 5- hydr oxy- 1| - met hyl - 2-[ 4- (mor phol i n- 4-yl et hyl ) pheny
|1-6- 35 %Q*i 6- di hydr opyri m di ne- 4- car boxam de; -38 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753
N- (4-f1 uor opghzyl) - 5 hydroxy | - net hyl - 2- [4- rpfrol i n-4-yl net hyl ) phenyl ] - 6-

oxo- 1, 6-di hyd sﬁi}j__r r boxam
N (4- quorobenz |‘l ? {4 [ (45 et hyl pi p az.’m-
yl) met hyl ] phenyl 6- oxo- IN6- di hydr opyri mi |me 4- car box@amni

4-1 (di et hyl am no) hyl }phé

}-N- (2, 3-di net hoxy'Bgenzy,I ) - rlEKydroxy | - nfﬁ% hleB RS/

6- oxo- 1, 6-di hydr opyri m di ne- 4-car boxam de; 10 .
2-{4- [(di et hyl am no) met hyl ] phenyl } - N- (4-f [ uor obenzyl ) - 5- hydr oxy-| - met hyl - 6-

oxo- 1, 6-di hydgopyri m dine- 4- car bgxam de;
2-[ (di met hyl a r’mm(ﬁ\hfﬁy ) (- f 1 yorob nz droky-1-met hyl -6-0
x0- 15 1, 6-di hydrppyr ﬂldlnﬁ 4- arboxaﬁi e; %’ ?

N
N- (4-f1 uor obenzyl I]_‘I(\4 fo ggr azi rké{ ) (phenyl ) mey gyl ] - 5- hydroxy-1-m
et hyl - 18- oxo- 1, 6- di hydr W’I m di n8- 4- car boxam de;, 20

N- (4-fl uorobenzyl) -5-hydroxy-1 - net hyl - 6- oxo- 2- {phenyl [(pyrl di n- 3-

%
. R R®

R8is:
W H
15 (2)  -Cy-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -0-Cy.4
alkyl, -OCF3, -C(=0)R3, -CO2R3, -SRa2, ~N(RaRb), or
-C(=0)N(RRb),
) -CO)Re,
20 ' 4y  -CO2Ra,

(5)  -C(=O)N(RaRD),
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yl met hyl ) am no] net hyl }-1, 6-di hydropyri m di ne-4- car boxam de;

2-benzyl -1 -[2-(di net hyl am no) et hyl | - N- (4-fl uor obenzyl ) - 5- hy8iApxiy 2600x0- 1, 6-
di hydr opyri m di ne- 4- car boxam de; 25 :‘
1-[ 2- (dinet hyl am no) et hyl ] - N-(4-fl uorobenzyl)-5-hydraoxy-2-(2-net hyl phenyl) -
6- 0X0- ?Fﬁp@&wghropyrinidine-4-carboxanide; (%éhcmﬁmmms

N- (4-fl uor obenzyl) - 5- hydr oxy- 1| - net hyl - 2- (4- net hyl phenyl ) - 6- oxo-1, 6- 30

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

2- benzyl - N- (2, 3-di net hoxybenzyl ) - 1-[ 2- (di et hyl am no) et hyl ] - 5- hydr oxy- 6- oxo
-1, 6- di hydropyri m di ne-4-carboxam de; -39 WO 03/035077 18 April 2006

PCT/ GB02/ 04753 —C(=0))- N(rapb

2-{4-[ (4-ethyl pi per a&6i)n- 1?( )éecﬁ%y)/}'f%ae{n%l)} -N-(4-fluorobenzyl)-5-hydroxy-1 -
net hyl - 6-0xo-1,6-diﬁ@drd§é2 i di ne- 4- car boxani de;

N-(4-fluorobenzyl) - 5S¢y dr-q§)h »aemhyl - 6- oxo- 2-{4-[ (2- pyri di n-3-yl pi peridi n-
| - 5 yl)nmethyl] pheny}.}-1, 6-di.h opyriydi ne-4-car boxande;

N (4-fl uorobenzyl) - Stgl})\ydr'gggz-)f)ég%@%'l({:gz)&%-ﬁﬁ 6- di hydr opyri m di ne- 4-

car boxami de; 10 (10) -C(=0)-O-(CH2)0-2-R™, or

N- (2, 3-di met hoxybenzyh) - 5C@C§5N@K%Z(bﬂ'§?d.@-kh;6' oxo0- 1, 6-di hydropyri m di ne- 4-
car boxam de;

N-[4-fluoro-2-(trifluoronethyl)benzyl J-S-hydroxy-I-nethyl-6-o0xo0-1, 6-

di hydr opyr iRti0ds #&-~@Hcalbpaikyt] -0eC1 43lkyl, -N(R2Rb), or -O-(CH2)1.2-Rm

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- car boxam de;

5- hydr dRy- BRIZGLR 2S) - 2- hydr oxy- 2, 3-di hydro-1 Hinden-1 -yl J-1-nethyl -2-{4-[ (4
- 20 ) H

nethylpiperazin-l-yl% t hyl ] phenyl } - 6- 0xo- 1, 6- di hydr opyri nj di ne- 4- car boxam
de; N (4-fl uorobenzy¥) - 5-'%9‘&?@?9-%5&%1& f’pnongﬂly cubb e R T b

[ (2R) - 2- (et hoxynet hyl ) pynbstituents padh-of yhjched ingdpendently -OH, -O-C1.4

} phenyl) - 1- met hyl - 6- oxo- di L. LA _BiARa 4ogal ide; 25

N-(4-fl uorobenzyl) - 5- hyd:ag%/d%b%% ?%g) g: rﬁre’t ﬁ%%yﬁ%ﬂ’%ﬁyr rolidin-I-

yl } et APl } phenyl ) - 1- met hyCERNEARP)6- di hydr opyri ni di ne- 4- car boxande;

N- (4-f1 uorobenzyl) - 2af 4- {&4pykhuor obenzyl ) ani no] et hyl } phenyl ) - 5- hydr oxy- | -
nethyl-6-oxo-1,6-diq%grog¥ 5g;dine-4-carboxande; 30

2- benzyl - N- (4-f | uor obenzyl')y¢5-’hydr oxy- 1| - ( 2- nor phol i n- 4-yl et hyl ) - 6- oxo- 1, 6-
~di hydropyri m di ne- 4-@ar bokaA)d€H2)1-2-N(RaRD), or

1-[ 2- (di met hyl am no)@§ hyl$odkd 4- f | uor obenzyl) - 5- hydr oxy- 6- oxo- 1, 6- 35
dihydr%Byrinidine-4-carboxanide;

R2 is methyl;
R3 is -H or methyl;

25  R#4is-CHp-phenyl, wherein the pheny} is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -C1-4 alkyl,
-C1-4 fluoroalkyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1-2-N(RaRb), -SORa,
-(CH2)0-2-CO2R2, -(CH2)0-2-N(RA)CORD, -NO7, -SR2, -N(R2aRb) or phenyl; and

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

or a pharmaceutically acce;itable salt thereof.
In an aspect of this subclass, R4 is -CHo-phenyl, wherein the phenyl is

optionally substituted with from 1 to 3 substituents each of which is independently
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-40 18 April 2006 WO 03/035077 PCT/ GB02/ 04753

N- (4-fl uorobenzyl)-5-hydroxy-6-oxo-1-(pyridin-3-yl met hyl ) - 18 @il bgwr opyri m
di ne- 4-carboxam de; 5

2- benzyl - f | uor obenzyl ) - 5- hydr oxy- 6- oxo- 1- (2-pyrrolidin-1-ylethyl)-1, 6-
di hydr o ¢ g‘?i"‘iﬁ? he- 4- car boxani de: PCTIGEI475Y

2- benzyl - N- (4-fl uorobenzyl ) -5- hydr oxy- 6- oxo- 1- (2-pi peridin-1-ylethyl)-1, 6-
di hydr opyri m di ne- 4- car boxam de; 10

2- (1- benzyl pi peridin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-I-nethyl -6-oxo-1, 6-
di hydr opyri m di ne- 4- car boxam de;

YA L'ygggﬁﬁ@pmafgal %hgwr@gyd Yl A SERIYORE P ahgl, &7 ) - 6- 0x0- 1, 6-
2- (1- benzyﬂBW@@kﬂdﬁﬁﬂznyaN‘ O&%%o%%ﬁ%yﬂﬁiaﬁﬁydroxy | - met hyl - 6- oxo- 1, 6-
d|hydropyrL«mgbd@@nRQ@oggkaﬁmggor@ﬁnﬁ { 3-[(di methyl am no)nethyl] benzyl }
-N- (4-fluorobenzyl)-5-hydroxy-6-o0xo-1, 6- di hydropyri m di ne-4-carboxam de;

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

di hydr opyri m di ne- 4-/mthepxiassiofl die p2&ent invention includes any compound of

N (2, 3- dlng&ggmy nzyl)-5-hydroxy- 6- oxo- 1- (pyridi n-3-yl nethyl)-1, 6-

di hydr opyri m -“4- car boxam de;

NA4- (4-f1 uorobenzyl ) - 5- hydr oxy-| - ngt hyl - N2- (2- nor phol i n-4-yl et hyl ) - 6- oxo-1, 6
- 30 di hydropyrim di ne-2, 4-di gar bpxanpide;

N- (4-fl uorobenzyl) - 5- hydrox¢36aﬁ [SRprrrolldln 1-yl et hyl ) benzyl ] -1, 6-
di hydr opyri m di ne- 4- carboxanideL\ 4 181 April 2006 WO 03/035077

PCT/ GB02/ 04753 N

N- (4-f 1 uor obenzyl) - 5- hydroxy-| - [ 3-

(ol pholi n- 4-yI met hyl ) benzyl | - 6- oxo- 1, 6-

di hydr opyri mi di ne- 4- car boxam de; o) (ID);

N-(4-fl uorobenzyl) 5- hydroxy-1-{3-[(4-met hyl pi perazi n-1-yl) et hyl ] benzyl } -6
- 0X0- yr| m di ne- 4- car boxam de;

N-(4- quoroBenz

hyd Ey 6- 0x0- 1-{3-[ (4-pyridi n-2-yl pi perazin-| -
yI)nethyI]benz 1 % h? ropyri m di ne- 4- carboxanude 10
N- (4-f 1Qor obenz@) ) - 5C[%dlkyk§ubbtit[1@dmﬂ1r]ﬁﬁ@l& h- 4-yl met hyl ) benzyl ] - 6- oxo-1, 6-

ﬁ[?ﬁdgfﬁgibgéﬁ;@?) 5- Eg%ﬁ%ﬁ%ﬁ%ﬂg§g“Th?BmP ﬁhﬁgﬁldln 2- yIplpera2|n I-
yI)nethyI]benzyI} 1, 6- di hydr ofayr i rdptiomdly ubstitsd sedihifohen 1 to 4
substituents each of which is independently halogen, -C1_4
. alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -O-C1-4 haloalkyl, or
15 -Cp-6 alkyl-N(RaRb); and
(b)  optionally mono-substituted with -C1.4 alkyl
substituted with a 5- or 6-membered saturated heterocyclic ring
containing from 1 to 3 heteroatoms selected from { or 2 N.
atoms, 0 or 1 O atoms, and 0 or 1 § atoms;
20 wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently
-C1-6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring
containing from 1 to 3 heteroatoms selected from I to 3 N
.atoms, 0 or 1 O atom, and 0 or 1 S atom;
25 ' 4y  -Cj-g alkyl optionally substituted with -OH and substituted with a 5-
or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0
or 1 S atoms; wherein the heterocycle is optionally substituted with
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15 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

N4- (4-fl uorobenzyl) - 5- hydroxy- | - met hyl - 6- oxo- N2- (pyri di n-2-yl net hyl ) -1, 6-
20 di hydrop rlnldlne 2, 4-di car boxam de;

N- ( 4- f|W6’r0 Pyl ') - 5- hydr oxy- | - ( 2- hydr oxy- 3- mor phol i REHGPOHHBY | ) - 6- oxo- 1, 6
- dlhydropyrlnldlne_4 car boxam de; 25

N- (4-fl uorobenzyl) -5-hydroxy-I|-[ 4-(norpholin-4-yl nmet hyl ) benzyl ] - 6-o0xo-1, 6-
di hydr opyri m di ne- 4- car boxam de;

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

di hydropyri m di ne- 4 )
2- (2, 2-di met hoxyet hyéf‘?ﬁ%(%g%qqﬁtg?%g%aﬁgo gvmghﬁlﬁdegendewlyngtlfﬂﬁufyé’- oxo-1, 6-
di hydr opyri mi di ne- 4--€afb6édm.@8e OrPhEHY or

2- (2, 3-di hydro-{5)i - i .09 Q] ailyl ¥hdstifdtdd4rifhl 452100 Bzl Detoitdiomsic kingret hyl - 6- oxo-
1,6- 35 di hydropyri m di ne-4-carboxam de; -42 18 April 2006 WO 03/ 035077
PCT/ GB02/ 04753 which contains from 1 {o 3 hetéroatoms selected from 1 to 3 N atoms,

2-[2- (4sbenzoyl pi pera N htoyds) gidydr]1-INuérs; fvdhuﬁiraheﬂabﬁ’oalnﬁatﬁmd{gqg(y-l - net hyl -

6- oxo- 1, 6- dlhydropy
o S -
yl - 6- oxo- i hy a L

N-(4- quorobenzyI) 5- hydr oxy- I-nethyl 2- (1-nethyl - 2, 3-di hydro-1 Hindol - 2-y1

) - 6- oxo-1, 6: dro |md|ne4 de; 10
N- (4-f | uor GB% ﬂLV‘f{ @‘3@6%‘?‘1“% l% ¥%2- (1, 2, 3, 4-t et rahydr oqui nol i n- 2
yl 106- di hydr opyri m di ne- 4-car boxam de

N—()4 Iuor gp ﬂ%aceé%&ﬁ?h&ﬁgaﬂﬂe%tﬂ%’#fz (1-nethyl -1, 2, 3, 4-tetrahydroqui nol i

n- 2- oxo-1 opyri1 m di ne- 4- car boxam de tert-butyl

(2S, R) 4- (benzyl oxy) - 2- (4 {[(4-fluorobenzyl)am no] car bonyl } - 5- hydr oxy-

1- net hyl - 6- oxo- 1, 6- ChEl)hiﬂmy,fthﬂlpfbcéthﬁgdés);Qy(fdhqjohﬂ[sl’w'{ﬂe-[f@érboxw ate; 20
E(ezt f Pﬂg?’llog{é’ﬁrﬁi nl%c&%ldﬁéf@i Iﬂs ogF%mal a elxacrlilga dfi:ﬁrgd in the preceding

oxo- 1, &2di R %@Wﬁ’nﬂmtmhﬁn%w 145 4k F‘H);%%} A ity -B q)f-lblaiwbté%l}ﬁl at e:

ﬁ I[(28 4R) prbv(sb ez N @RRY Py hb@ltth(ﬂlbﬂto'&héﬂ:drbdﬂ‘aﬁﬂ’n iﬂ tﬁ@r(opélﬁlkyﬂg}ou%'tﬁﬁidr oxy- | - met
y

- 0XO- i hydr.o m dji ne- 4- car
N- (4-f 1 uor b*&éfﬁgg?gjo eﬁyg%ﬁf%@“zdf(%thﬁqy‘“b 2R ﬂ%b%tﬁg?qhﬁﬁﬁqt@ yl]1-1- et hyl -
6- oxo- 1, Gsﬂbdnyainsmmphhmtﬂenﬁgmmgernmoxam de;
N-(4-fluor obenzyl ) - 5- hydr oxy-2-[ (2S, 4R) - 4- hydr oxy-| - net hyl pyrrolidin-2-yl]-
1-
20 Another sub-class of the preceding class of compounds of the present

invention includes any compounds of Formula (ITII), wherein

R2is:
1y -C1-4 alkyl,
25 (2} -(CH2)1-3-N(RaRb),
(3y  -(CH2)1-3-phenyl, wherein the phenyl is:
| (a)  optionally substituted with from 110 3
substituents each of which is independently fluoro, chloro,
bromo, -C1-4 alkyl, -CF3, -O-C1.4 alkyl, -O-CF3, or
30 ~(CH2)1.3-N(RaRb); and
(b)  optionally mono-substituted with
-(CH2)1-3-saturated heterocycle which is a 5- or 6-membered
saturated heterocyclic ring containing from 1 to 3 heteroatoms
selected from 1 or 2 N atoms, 0 or 1 O atoms, andQor I S
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30 net hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de;

2-[(2S, 4R) - 4- (benzyl oxy) - 1- net hyl pyrrol i di n-2-yl]-N-(4-fl uog epein2¢do - 5- hydr
oxy-1- methyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4-carboxam de; -43 18 April 2006
WO 03/ 035077 PCT/ GB02/ 04753

2-[ (2S, P BP3W&hzoyl - 4- (benzyl oxy) pyrrol i di n-2-yl ] - NEAGRYEYSbenzyl ) - 5- hyd
roxy-1- methyl - 6- oxo- 1, 6-di hydr opyri m di ne-4- car boxam de;

2-[1- (N, N-di net hyl gl ycyl ) -2, 3-di hydro-| Hindol - 2-yl]-N-(4-fl uorobenzyl)-5-h
ydroxy- 5 1-methyl -6-o0xo0-1, 6-di hydropyri m di ne-4-car boxam de;

2-(1- benzoyl - 2, 3-di hydro-1 Hindol -2-yl)-N-(4-fl uor obenzyl ) - 5- hydr oxy-I| - net h

yl-6- oxo-1, 6- di hydrOPYrhtﬁ}ng'\ﬂ?eré}n%'h%f&@{jﬂhgei tlonally substltuted
N-(4 fl uorobenzyl) - 5-hy drox%r | - et h - 0X0- h{%ﬁg Ml carbonyl)-2, 3

- di hydro- | Hi ndol - 2-yi ] ¥th OHihS?cf’r ‘feH{S&P Ytert-butyl
3-(4-{[(4-fI uorobenzyl)aFﬁfn@}l&alrcb(Dmd}ﬁl 5- hydroxy | - met hyI 6 oxo-1, 6-

di hydropyri m di Eﬂ{%‘t&l‘kﬁ%E& él@%vﬁere‘ﬁiiﬁh@qm ?mdl&yls
N-(4-fl uorobenz@' %Hzg}g%y | - et h '77 931hoI i n-3-yl)-6-0xo0-1, 6-
di hydr opyri m di ne- 4-qpaqarm@jxg@,ths@@ted wit an~0 and the saturated heterocycle AL

(+) - N-(4- 1 uorobenzyg k- n‘éerﬁﬁéﬁérdceéturakeﬂmainhwchahét&nﬁgetewhmoamlstfmﬂ yl') - 6- oxo-
1,6- 20 di hydropyri md| e-4-¢

(-)-N-(4-fl uorobenzfi p3 BWEP&PW)?QIF&%EWI“%?’&M Oat% Ay 2ad -yl ) - 6- oxo-
1, 6- di hydropyri nmi digne-S4iams; bbein theheGocycle is optlonally substltuted with

2- (1-ethyl - 2, 3-di hydfgy, § B3 afetnanddadi dvidcH i urikegdndentlyla)€ b4 hikgh oxy- | - met hyl
-6-0x0- 1, 6- di hydr opyri m di ne- 4- car boxam de;

2- (1- béBzoyl pi peri di%- 2-yl)-N-(4-fl uorobenzyl)-5-hydroxy-| -net hyl - 6-oxo-1, 6
- di hydr opyri m @) ne--&ci3n Bepyaidilde; 30

N- (4-fl uorobenzyl)-5-hydroxy-I-nethyl - 6-oxo-2-[1-(pyridin-2-yl carbonyl )p| pe
ridin- 2-yl]-1, 6-di hydropyri m di ne-4-car boxam de;

N-(4-fl uorﬁﬁesr}ﬂ/d)l)mfswiydroxy | - met hyl -2-(2-nmet hyl -1, 2, 3, 4-t et rahydr oi soqui n
ol in-3- 35 ) - 6- oxo- 1, 6-di hydropyrl m di ne- 4- carboxam de; -44 18 April 2006
WO 03/

P 2/ 04
2-(1-b ;’1‘71 %qu‘ Wlfl ﬂ-ﬁ-pej ﬁn%l 5 ogpgrballxguqssztug d nglrfmm Ho It -3me hyl - 6- oxo- 1,
6- di hydr opr;bshmmts m:hdbf wazbmacﬁnpa@enwf(iwwbm%ﬁ@ﬁ@ytq SChY ARy -

- met hyl 6- @ wu%ﬂkﬁ - pleay h@&ﬁ&&ﬂymgmdg.nmalzb) soma

|
2yl -1, 6-¢) }? 0 rlerf? LS - GALDE5M 980, SRa, NRERD) or phenyl; and
20 each Ra and RD is independently is H or -Cj -4 alkyl;

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

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

25 fluoro, bromo, chloro, -OH, -C1.4 alkyl, -C1.4 fluoroalkyl, -0-C1-4 alkyl, -0-C1-4
fluoroalkyl, (CH2)1.2-N(R2RD), -SO2R2, ~(CH2)0-2-CO2RE,
-(CH2)0-2-N(R2)CO2RD, -NO2, or phenyl.

Another class of compounds of the present invention includes any

30 compound of Formula (I), wherein
R1 is -C(=O)NH-(CH2)1.2-RK ; and

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




4-f| uorobenzyl ) - 5- hydr oxy-| - met hyl - 2- (1- net hyl pyrrolidin-2-yl)-6-0x0-1,6
i hydr opyri m di ne-4-carboxam de; 10 18 April 2006

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

or obenz 5- hydroxy-| - net hyl - 6- oxo- 1, 6- di hydr opyr.i m di ne- 4- car boxam de;

1- (dMRe Qlﬂ?éﬁ %3hi no) - 2- phenyl et hyl ] - N- (4- f | uor obenzyfTEMYU By - | - met hyl - 6
o- 15 1, 6-di hydropyr| m di ne- 4- car boxam de;

(2S, 4R) - 1- benzoyl - 4- hydr oxypynol i di n-2-yl ] - N- (4-fl uor obenzyl ) - 5- hydr oxy-
- met hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4-car boxam de; 20

( -quorobenzyI) 5- hydr oxy- 2- (1-i sobutyl - 2, 3-di hydro-| Hi ndol - 2-yl ) - 1- met
|- 6- oxo- Iﬂete@oé%rﬁézt@rr&@éf)rﬂﬁihﬁg%ﬁflt o tﬁ:@@f@éf@n%inde endently selected from

4f|uorgﬁ za/CL% 5- hydr oxy- 2- (1-1 sopropyl - hydro-I H i ndol -2-yl)-1-ne
I

I

- shydr opyri mi di ne- 4- carboxanlde 25
-(N N—d|nethylglycyl)pynolldln 2-yl]-N-(4-fluorobenzyl)-5-hydroxy-| - met
y -6- 0xo0 de; 2-{
1-[(6- bronﬁ%ﬁ??ghg¥%¥§ﬁ¥ @%%% a‘il'igllrro ﬁﬁkZ yl}- N—(4 fl uorobenzyl) - 5- hydr
oXy- BOfﬁ-nethyI 6- oxo- 1, 6- dlhydropyrlnldlne 4- car boxam de;
N—(4-f|uorQbagﬁﬁhﬁm&mhﬂgﬁﬁﬁﬁwbhﬁgﬁﬂMhoﬁ (1- net hyl pi per azi n-2-yl)-6-o0xo-1, 6-
di hydropyri m di ne- 4-carboxam de; -45 18 April 2006 WO 03/ 035077
PCT/ GB02/ 04753
2- (1- benzoyl - 4- met hy Aplipelassaif theprgdedingiclass-of oropaindsatithe présehty dr oxy- | - net hyl -
- 6-0xo0- 1, 6-gydnyel ﬁ@MHésrﬁhﬁ'b S ROXATA € wherein .
N-(4- fI%ProbenzyI) 5- hydr oxy- 1- net hyl - 6- 0X0- 2- t 1- (pyridin-2-yl carbonyl) -
1, 2, 3 5 tetrahydroqui nolin-2-yl]-1,6- dlhydropyrlnldlne 4- car boxam de;
2. (1- acet yIRlyis FGORH-(CH) 1)2- le(zmm uor obenzyl ) - 5- hydr oxy- | - net hyl - 6- oxo- 1, 6
- di hydropyri m di ne- 4- car boxam de; 10

fl uor ﬁfﬁ‘? Ls- hydr oxy- | - met hyl - 6- oxo- 2-[ 1- (pyri di n- 3-yl car bonyl ) pyr
in- 2-yl]-1, 6-di hydropyri m di ne-4-car boxam de;

20 R3is -H or methyl;

2- [I-(cyclo Icarbonyl pyrrolidin-2-y N-(4-fl uorobenzyl)-5-hydroxy-1-m
et hyl - ﬁ‘ a rWW@péﬁfMﬁaW%@ihﬁ%%ﬂy icgetaining from 1 to 3
N-(4-f I uor qia@ﬂiawlﬂsqﬁdebmﬁwseiec@@ﬁhmlN 23 {mh s(, BP@M'SS&I é- ﬁlembéray r
ol i di n- Hﬁ ?ﬁ%‘t . car%g f?b‘?
N-(4-fl nS‘a“‘% nﬁ%&%%%%‘“ﬁ r 1ht9l te{of‘OP’(SAH Mhoelsred frams.
yl)car bonyll‘] [yanddi;i di n- 2- yI } - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de;
2- (1, 4-di net hyl pi per azin-2-yl)-N(4- fI uor obenzyl ) - 5- hydr oxy- | - met hyl - 6- oxo-
1, 6- 20 di hydropyr | m di ne- 4- car boxam de; -
4-
di

oz

(
i

R# is -CHy-phenyl, wherein the phenyl is optionally substjtuted with from 1 to 3

substituents each of which is independently fluoro, bromo, chloro, -OH, -C]-4 alkyl,

-C1-4 fluoroalkyl, -O-C1.4 alkyl, -O-C1-4 fluoroalkyl, -(CH2)1.2-N (RaRb), -SO2Ra3,
25  -(CHR)p-2-CO2R2, -(CH2)p-2-N(RCO2RDb, -NO2, -SR2, -N(R2Rb) or phenyl; and

each Ra and RD is independently -H or -Cj.4 alkyl;

© ora phalmaceuticaliy acceptable salt thereof.
30 In an aspect of this subclass, R4 is -CHy-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 fluorocalkyl, -0-C1-4 alkyl, -0-C1-4
fluoroalkyl, (CH2)1-2-N(R2RD), -SO2R4, -(CH2)0-2-CO2RE,

_ ~(CH?2)0.2-N(R&CO2RD, -NO2, or phenyl.
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25

2-[(2S, 4R) - 1- acetyl - 4- (benzyl oxy) pyrrol i di n-2-yl ] - N-(4-f] uagaheidzgq - 5- hydr
oxy-1- methyl - 6-oxo-1, 6-di hydropyri m di ne-4-carboxani de;
N-(4-f1 uoroben I') - 5- hydroxy-2- (1-i soni coti noyl pyrrolidin

0xo0-1, 6- WO §r ?%pyrl m di ne- 4- car boxam de; 30 2-{ PCT’GBOMOMS
1- [(et hyl am no) car bonyl ] pyrrol i di n-2-yl
}-N-(4-fluorobenzyl)-5-hydroxy-1-nmethyl -

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

N- (4-fl uorobenzyl)-5-hydroxy-I-methyl-2-1 1-[(1-nethyl -1 Himdazol -2- 35

yl ) carbonyl ] pyrrol i d1tm;tawbnaen@adawdeﬁﬁaiahyxﬂwdanﬂéﬂtmf%mes%n@ar boxani de;

-46 18 Apri.l 2006 WO Oﬁ/ 035077. /GBOZ

2-[(2S, 4R) Agveniion pelide, RUtAreugH L F9: af?fﬂpoz‘n% f]f Hormpuda | wherpisisaiAf| ) - 5- hydr oxy-
- et hy| - Bwoxnthiee®r diorsyefiRIpRP] Rﬁ &itnR2, RUCRE RSk ®Mrahd R 15 independently

3) 1- net hyl - 6-

Z?N92<Z

I
2 L1-cant! IgAeabartdRen Al i il Ao ol olof e LhHBERRADEY k) dspecky A 0xy - - et hy
2- (4-et ﬁy| fh@f??étahsﬂ r%@ba‘zq,mlzawoydwqwmmmnmr)mrwmemyg| - met hyl - 6-
ox? 1I 6- dlckgmg @e{wcﬁrﬂfﬁbdté@@-a‘buﬁérab@éﬁéﬂtﬂgtheﬂegf 1An an(cjl all possﬁ)le
uor ohenz rox OXi
| ) car bonylcfpgr %‘{ﬁ%‘s afﬁ‘gsf Xﬁleséggg%ﬁ/"ia ]éﬂf%?q{é}&ﬂalﬁﬁho nﬁ‘é””ﬁ“‘b%i? boxani de;
(4-fluor @mpythrpasmmvomm - met hyl - 6- oxo- 2-[ 1- (pyr azi n- 2-yl car bonyl ) pyrr
irdin- 15 2-yl]-1, 6-di hydropyri m di ne-4-car boxam de;
4R).- 3-acetyl -1, 3-thi azol i di n-4-y N- (4-fl uorobenzyl) - 5- hydr oxy- | - net hy

Es( 3}0 1, 6- d?/hydr o‘b%%Pﬁ‘ftc?fW@PZPS@éFH]é%éﬁé%a coggpound selec edErom th

(4-f | uor gbmpzyds)stibg by dr oxy- | - met hyl - 2-[ 1- net hyl - 4- (net hyl sul f onyl ) pi peraz
in-2- yl]-6-o0xo0-1, 6-di hydropyri.m di ne-4-car boxam de;
N- (4-fl uor obenzyl ) 5- h}/drox y- | -rmtluél -2-(4-net hyl t hi onor phol i n-3-yl) - 6-oxo-
1, 6- di hydrb@ydhaxyernar)-d-hydioryk-anatyd2-(4methylphenyl)-6-0xo-1,6-
N[4 f I uor @igdio ﬂmngmda%xm@,nzyl ] - 5- hydr oxy- | - met hyl - 6- oxo- 2-[ 1- ( pyr azi
n- 2- gar bonyl ) pyrrolidin-2-yl]-1,6-di hydropyri m di ne-4-carboxam de;
2-(1- a tylpyrrolidin-2-yl)-N7J4- fI uor o- 2- (et hyl sul f onyl ) benzyl ] - 5- hydr oxy
-1- 30 net ﬂ’rgf(Z?Gdlmthoﬂyb@nzyl)h‘yhlycb@w]-mhtﬂyllcﬂawmethylbheﬁgmﬁdﬂp 1,6-
2-(3- acetyld azeli ) - N-(4-fluorobenzyl)-5-hydroxy-|-methyl -6-0
x0-1, 6- di hy B rm dﬁn%%x%“é%d oxani de;- -47 18 April 2006 WD 03/ 035077

PCT/ GB02/ 04753
N-(2,3-djmethqubenzyl)-2~{4-[(dimethylamino)methyl]phenyl}-S-hydroxy—l—
20  methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N —(4—ﬂuorobenzy1)-2—{ 4-[(dimethylamino)methyl]phenyl }-5-hydroxy-1-methyl-6-
ox0-1,6-dihydropyrimidine-4-carboxamide;

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

' N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-{4-(pyrrolidin- I -ylmethyl)phenyl]-
- 1,6-dihydropyrimidine-4-carboxamide;
30
| N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2- [4—(p1pend1n—1 -ylmethyl)phenyl]-
1,6-dihydropyrimidine-4-carboxamide;

N—(2,3-dimethoxybenzyl)-S-hydroxy—1—methyl—2~ f4-(morpholin-4-ylmethyl)phenyl]-6-
35  oxo-1,6-dihydropyrimidine-4-carboxamide;
: -38-




2-[1-(acetyl am no)-1-nethyl ethyl]-N-(4-fl uorobenzyl)-5-hydroxy-1-nethyl-6-o0
x0- 1, 6-di hydropyri m di ne-4- car boxam de; 18 April 2006
2-(1-acetyl pyrrolidin-2-yl)-N(2-ethoxybenzyl)-5-hydroxy-I-nmnethyl -6-oxo-1, 6
-5 dihégropgrlnldlne 4- car boxam de;

2- (4-ac et hyl pi per azi n-2-yl ) - N- (4-f | uor obenzy ! BTERA 8y - | - met hyl - 6
-oxo- 1, 6 di hydropyri m di ne- 4- car boxam de; 10

"N-(4-fluorobenzyl )--5- hydroxy-1| - et hyl - 2-[ 1- et hyl - 4- (pyr azi n- 2-

yl car bonyl ) pi perazi n- 2-yl ] - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de;
2-(1-acetyl pyrrolidin-2-yl)-5-hydroxy-I-methyl-N[2-(nethylthio)benzyl]-6-0
xo0-1, 6- di hydropyri m di ne- 4- car boxam de; 15

N-(4,-f|uor%)£{1ﬁ )-5-h droxy 2-{ 1)&& | H i m dazol - 5-yl car bonyl ) am no] - 1-

met hyl et hy! f g 'PWY BHEEx T Loty df - dpgiphelin-sncydahassiArixee;

2-[ 1- benzoyi, édahﬁfdwp}&imﬂm&i%aﬂa@khﬁmyl ) pi perazin-2-yl]-N(4-fluorobenzyl)-5-h
ydr oxy- 20 1-nethyl-6-o0xo0-1, 6-di hydropyri m di ne- 4- car boxam de;

2- (4-benzoyl - | - met hyI pi perazi n-2-yl)-N(4-fluorobenzyl)-5-hydroxy-I|-net hyl -
6- oxo- B, 6M%@@ﬁr@wyl%ﬁﬂwﬁexyﬂmfbfb%ﬁﬁ[@emetﬂﬂplperazm 1-

2- [ 4- (benzw})ﬁaem]g,h@w@aﬂdﬂr By &RHRAM Nk AYafifdk il 2- Y1 ] -N- (4-f1 uor obenzyl
)-5- hydroxy-1I - hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;

2-(1l-acetyl pyrrolidin-2-yl)-N-(2,3-di met hoxybenzyl)-5-hydroxy-|-nethyl - 6-ox
o- (1 6- di hfdf%ﬂﬂlpﬂhﬂhﬁﬂ@ﬁﬂdhﬂh}hhﬁ&}&lﬁ(ﬂé dn?&hoxyb?]nzyl)-bS-hydrolng-Il—mcthy1~h .
2-(1-acety r 2- met hoxybenzyl ) -1 - nmet hyl - 6- oxo- 1,
6- di hydrop@%ﬁ{onﬁjl nz&ﬁ car E‘ggg%%;%%ijil (4-{

[ (4-1 J@robenzyl)am no] car bonyl }-5-hydroxy-| -nethyl - 6-o0xo-1, 6- 35

di hydr opyr izrf4di(dictByltnimofmetey pyibst ol b- ﬂﬂamb@m%myhﬁcggh@g%%%gg \Agf "o
~ dihydropyr iza4q(dictiybnsmoiméTRyl [phegd N Wesoberrz i) Betiydd 5

03/ 035077 PECTTEEBERydRe-4-carboxamide; |

2-(1- acetyl pyrrol | di n 2- yI )-N-[ 2- (dl met hyl am no) benzyl ] - 5- hydr oxy- | - et hyl -
6- ox0- 1, XBRR;

2-[(29)-.1- oﬁs‘ﬁi %/rrol(h n@gm%%* ?’4 il uo?lz enz{ﬁIS)XYSI g?ﬂoﬁx(;)/ml met hyl - 6- ox
o-1, 6- Wi hj MW&P a4 CE‘”QP i de: .

N-(4-fl uorobenzyl) 5- hydr oxy- 2- [ 4- hydr oxy-| - (pyrazi n- 2-yl car bonyl ) pyrral i di

R e B e e o e e S
di hydr opyr iorfi Xaﬂrﬁ@hydr?pﬂumémWanwnpﬂm dazo[ 2, 1-b] [ 1, 3] t hi azol e- 6- car boxam

i de;
m[eg ﬁ? |’26S) N1(4aff or%lenzyl) % Hy(?c{rg)gy 1r~1r11gl!hl oxo—z {pl]en%é;?nc{trll-u? robenzyl)-5-hydroxy-|
ylmethyl)aminolmethyl }-1,6-dihydropyrimidine-4-carboxamide;

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

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

2-benzy}-N-(2,3-dimethoxybenzyl)-1-[2-(dimethylamino)ethyl]-5- hydroxy—ﬁ-oxo 1,6-
dlhydropynnudme-élucarboxa.tmde

-39-




15 6-oxo-1, 6-di hydropyri m di ne- 4-car boxam de;

N- (4-fl uor obenzyl) - 5- hydr oxy- 1| - net hyI -2- 1 18 April 2006

1-met hyl - 4-[ (1-met hyl - 1Hi mi dazol -

yl) carbgnyl ] pi perazi n-2-yl } - 6- oxo- 1 6- di hydr opyri m di_ne- 4-car boxam de; 20
I\I—(4-f|ﬂ’3¥ {95392 Y1) - 5-hydr oxy- | - met hyl - 2- ( 1- met hyl - | - CTIGBO204753

[ (5-met hyl -1, 3, 4- oxadi azol - 2-yl)carbonyl] am no }

et hyl ) - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de;

N -{1-[4-({[4-f]uoro-2-(methyl sul fonyl)benzyl]am no}carbonyl)-5-hydroxy-1I -
met hyl - 6- oxo-1, 6-di hydropyri m di n-2-yl ] - 1- net hyl et hyl } N2, N2 25

di net hyl et @a{RIE[‘(H -8l @Rerazin-1- 1meth 1jphenyl } -N-(4-fluorobenzyl)- -1- -
9@ y) y]p y} uom enzwg H lgielt‘l}wjroxy-l -met h

1 6 oxo, SR SOREPHRET Aeeotaib am de:

N-(4f|uorobenzy|) 5- hydr oxy- I-rrethyl 6- 0X0- 2- [1 (pyrimdin-4-
I b I b d
yl carbony )I@Wﬂl@rétﬂhi}‘l)% Mi(drox"yl ?mgfhglyt?f))goo 2y! ihq‘éﬁt)}%ﬁ?ﬁ fl?lrﬁleﬁ) lin €

N-(4f| oro 1‘,%1@54 _\éroxy
yl car bo yI YBYF l?ftfﬂlﬂi Opipydropyumidigest-ephoramidedi ne- 4- car boxami de: 35 -49 18
April 2006 WD 03/ 035077 PCT/ GB02/ 04753

N-(4-fl uor V. t 1H pyrazol - 5-

yl car bonyl ?lpﬁl noi ﬁﬁﬁ}@%}? llm%thg'én%ﬂ éB)lleflnﬁf %H@dﬂlg ar boxam de;

2-[ (2R, 4R) cabgi@atds; - 4- met hoxypyrrol i di n-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-
| - met hyl - 6- oxo-1, 6-di hydr opyrim di ne- 4- car boxam de; 2-{

1

(di Hﬁt h}(ll &glxcﬁm)?{h t%@lﬁﬁ?{ighrl%ﬁl“’fgﬂzﬁ b%b@ 4p;r|§501;gb?nzyl ) - 5- hydr oxy

[
N-{l [ 4- ({[:atbdbdaumeo 2- (rret hyl sul f onyl ) benzyl ] am no} car bonyl ) - 5- hydr oxy- | - e
hyl -

- 0X0-1, 6-dj hydrop rimdin ]-1-methylethyl }i mdazo[ 2, 1-b][1, 3]thiazol e-
carb oxaﬁll [é dlaoro- (mﬂuoromcthy1¥benzyl] 5-hydroxy-1-methyl-6-0xo0-1,6-
[ (2R, 4R) d:hydrepgzmuﬂméﬁtmibbm@agrrol idin-2-yl]-N(4-fluor obenzyl ) - 5- hydr oxy
- 15 t hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de;
(4 fl'uor obenzyl ) - 5- hydroxy 2-[4-(isopropyl sul fonyl)-1-nethyl pi perazi n-2-y
- 1-._met hiiHGGhloxpd-megrythiehn)tr Shpyiraxy ldinethylds-oxo- h6xiiyildeyrindtine-4-
[ 1, 2- di nedhykhmfbie( Met hyt sul f onyl ) pi perazin-2-yl]-N(4-fluor obenzyl ) - 5- hydr
y-1- methyl-6-o0xo0-1, 6-di hydropyri m di ne-4-car boxam de;
(4-fl uorobenzyl) - 5- hydroxy 2-1(2S, 4R) - 4- net hoxy- | - net hyl pyrrolidin-2-yl]-
(
[
}
[

yooT

I ]Ehyl Shpdeoxy NGEIR, mm@mymm&iﬁaﬁmxm] UenietidP2-{4-[(4-
( math(?‘JlS Etﬁ?é%)la aflgel%ﬁ]; ?li}X]]phefn?(}j X’ﬁ’ ?ﬁ-dlhydropynmldme-él carboxamide;

- 6- oxo- 1, 6-di hydropyr| m di ne- 4- car boxam de;
(29) - 1-Kaegfbrobers: 19IJsfH HORRDYA QDR 92 Bndindbvhichtyf) ggrobenzyl ) - 5- hydr oxy-
met hyl - ﬁ?me%y?f(p%enﬂ) l—me{¥1¥ Oﬁy { 6%yhr%%yénu(£r{cg§c§)§x§mlde

Z?Zgw:z

—st

25 N—(4—ﬂuorobenzy])—S—hydroxy—2~(4-{[(23)-2-(methoxymet]1y1)pyrrolidin~1~
ylmethyl }phenyl)-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-2-(4-{[(4-flucrobenzyl)Jamino]methyl } phenyl)-5 -hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
30
' 2-benzyl-N~(4-fluorobenzyl)-5-hydroxy-1~(2-morpholin-4-ylethyl)-6-ox0-1,6-
dihydropyrimidine-4-carboxamide;

1-[2-(dimethylamino)ethyl]-N-(4-ﬂuorobenzyl)-S—hydroxy—é-oxo—1,6-
35 djhydropyﬁmid_ine-4~carboxamid¢;
=40 -




[ (2R 4R) - 1-acetyl - 4-et hoxypyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydroxy-|I

met hyl - 6- oxo- 1, 6-di hydropyri m di ne-4-car boxam de; -50 18 18@piil 20006 WO

3/ 035077 ‘PCT/ GB02/ 04753
[(2S)-4,4-difluoro-|-nethylpyrrolidin-2-yl]-N(4-fl uorobenzgll ) - 5- hydr oxy-

met hWQBOEWHL 1, 6- di hydr opyri mi di ne- 4- car boxani de; PCT/GB02/04753

2, 3-di met hoxybenzyl ) - 5- hydr oxy-| - met hyl - 6- oxo-2-[ 1- (pyridazin-3- 5

arbonyl ) pyrrolidin-2-yl]-1, 6-di hydropyri m di ne-4-carboxani de;

N- (

yl c

N- (4-fl uorobenzyl)-5-hydroxy-I|-nethyl-2-(1-methyl-1-{ [norpholin-4-

yl (oxo0) acetyl ] am no} et hyl ) - 6-0xo0-1, 6-di hydropyri m di ne-4-car boxam de; 10
-{(2R, 4R) - 1- [ (di et hyl am no) (oxo) acetyl ] - 4- met hoxypyrrolidin-2-yl}-N(4-

fl uorobenzyl) - 5- hydroxi/-l - met hyl - 6- oxo- 1, 6-di hydrogy_ri m di ne- 4- car boxami de;

- [ (29) - 4, AHHprBredzyl)-d-hydrazy-eropo-pH{pwidin Ayl bi-dibydropwimifling (4- f | uor obe

zyl) - 5- hydé@pokarhiddet hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; 15

N- (4-fl uorobenzyl) -5- hydr oxy-1-net hyl -2-{(2S, 4S) - 1- net hyl - 4-

(et hyl sul fonyl )am ri o] pyrrolidin-2-yl}-6-o0xo-1, 6-di hydropyri m di ne-4-

ar boxarf de-bepgylN-(4-fluorobenzyl)-5-hydroxy-6-ox0-1-(2-pyrrolidin-1-ylethyl)-1,6-

1-[ (dinet hy&@@}@%%ﬁ&gy&d&m ! idin-2-yl}-N(4-fluorobenzyl)-5-hydroxy-1-

met hyl - 6- oxo-"1, 6= di hydropyri m di ne- 4- car boxam de; 2-{ .

(2R, 4R) - 4- et hoxy- | - [ (net hyl ami no) (oxo)acetyl]pyrrolidin-2-y1 }-N-(4-

f | uor obenzya-hendyl IN-gi-fixoreHenty)t- 514y drbx yoo-ox - 1 82-Fipbydi-0 gty dg-ne- 4- car boxam de;

5 . o i

2-1(2S) -4, ﬁ%ﬁ%ﬁ%@glqeﬁ%%?%a%nﬁh 3-yl carbonyl)pyrrolidin-2-yl]-N(4-fluoro
benzyl Y105- hydr oxy- 1- met hyl - 6- oxo- 1, 6- di hydr opyri mi di ne- 4- car boxani de;

2- [ (29) - 4, 4-ditehay@sigrilint PYD NI R SANDSAY I RYE- Fethi4-Br21 §1 | - N- (4- 1 uor obe
nzyl)-5- 30,..hydroxy:-.|l - Et | - 6.—do_xo- 1, 6-di hydr opyri m di ne- 4- car boxani de;
2-1(25)-1- [%IH%WBl ¥‘?1‘§1d§‘r‘?i A EXBY S cet yI 1- 4, 4-di f | uoropyr ol i di n-2-yl}-N-(4-

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

-51 18 in. 24, 1. A
N-(4-fl ﬁgig\kgﬁng@?(iﬁé%@?dgﬁe&llﬁe%%?%&?%%?%g?%ﬁgﬁnﬁsﬁx%lgoxo) acetyl]pyrro
li di n- - y|ﬂ€hyéxoawmdme§:@rhwm@5yri m di ne- 4- car boxani de;

2-{(2S)-1-[ (di net hyl am no) (oxo) acetyl ] pyrrolidin-2-yl)-N(4-fluorobenzyl)-5

z 2E)V?2?[%!2@%@%@@3&@%@%@%&%ﬂﬂd&%%af-‘@;%ﬁ&l?@%ﬂﬁf;c,?;,f ).

met hoxyben yiiyiding bopasnidyl - 6- oxo- 1, 6- di hydr opyri mi di ne- 4- car boxani de

; 10
N1-[1-(4- -fl.uor obe | ) am, no] car.bonyl }-5- hydr oxy- I - met hyl - 6- oxo- 1, 6-
[ (26 {[lg{%—[(&I%eélﬁm%%ymgthyﬂbengyl}—N—(4- uor}obenzyl —5-hy§r%xy—6~oxo—1¥5— X

dihydropyrimidine-4-carboxamide;

2
0
2
|

2
2
n
[

c

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

25
N-(2,3-dimethoxybenzyl)-5-hydroxy-6-0xo-1-(pyridin-3-ylmethyl)-1,6-
dihydropyrimidine-4-carboxamide;

N4-(4—ﬂuorobenzyl)-S-hydroxy—1-methyl-N2-(2—morpholiﬂ—4—ylethyl)—6-oxo~1,6-
30 - dihydropyrimidine-2,4-dicarboxamide;

N-(4-fluorobenzyl)-5-hydroxy-6-0xo-1-[3-(pyrrolidin-1-yimethyl)benzyl]-1,6-
dihydropyrimidine-4-carboxamide;

41~




di hydropyri m di n-2-yl)-1-nethyl et hyl ]-N1, N2, N2-tri net hyl et hanedi am de;
2-1(2S)-1-acetyl pyrrolidin-2-yl]-N(4-fluoro-2-methoxybenzyg Aol B oxy-1-m
et hyl - 6-o0xo0-1, 6-di hydropyri m di ne-4-car boxat ni de; 15
N-(4-f1 uoroben yl) 2-[(2S,4S)-4-fluoro-I|-nethyl pyrrolidin-2- 3] 5- hydr oxy- |
met hyl WBY8%$71, 6- di hydr opyri ni di ne- 4- car boxam de; ~FCT/GBO24TS
{(2S, 45S) - 1 [(d| nmet hyl am no) (oxo) acetyl]-4-fluoropyrrolidin-2-yl}-N(4- 20
| uor obenzyl ) - 5- hydr oxy-1 - met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de;
N1-[ 1-(4-{[(3-chl oro-4-fluorobenzyl)am no] carbonyl }-5-hydroxy-I|-nethyl -6-o0x
0- 1, 6-di hydropyrim di n-2-yl)-1-nethyl et hyl ] - N2, N2- di net hyl et hanedi am de;

25 and phargpe: I azaR i pect of the
present inv tlﬁg(?{blﬁégizgﬁ ngoggr,lgqggmg@ %%?@%ﬂg’bﬁeﬁgygﬁgbcﬁm sting of: 30
N- (4-fl uor ocﬁg‘ﬁ!{‘iﬂy‘? Pﬁ/‘%’r"@ ?‘aFmﬁlFet hyl - 6- oxo- 2-[ 1- (pyr azi n- 2-yl car bonyl ) pyrr
olidin- 2-yl]-1,6-dihydropyrim di ne 4 car boxande;

2-1(2S, 4R) f N- 4- or o | ) - 5- hydr oxy
-1- neth (£§§5r§éfégﬂ E)ﬁ ropirl?%/{?’n[ Qplé’%l)rg‘%} a’ﬂf“&“‘éh e Q?"n‘l’é’ April 2006
WO 03/ 0 07176 ﬂl@yslrmméwﬁ@ar oxa:mde,

2-
f

N- (4-fl-uorobenzyl) - 5 hydr oxy-1 - met hyl - 2- {1-[ ( 1- oxi dopyri di n- 2- ‘

yl ) car bonyl r ol 6- 0X0 ri m di ne-4-carboxam de;

2- (1- acet yll‘k@/f’l‘é‘?rf’ nﬁy &g}'&ﬁh}oﬁy ?4”‘?113186[6%@%]%"?"9 IRSEAgiNoky - | - met hyl - 6- oxo- 1, 6
- 5 di hydr q.fb);rrethyi]liﬂ:mel-}éﬂ @ dihpdrpymind éine-4-carboxamide;

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

fl uorobenzyl) - 5- hydr oxy-| - net ¥ - 0x0- 1, 6-di hydropyri m di ne- 4- car boxam de;

10 10 "N-(4- ﬂuorobenzy}}IS-hydroxy [2-(rnorphohn-4—y1meﬂ1yl)benzy1] 6-0x0-1,6-

4-f
di n- 20 N4ufijordheizyd)-Spgldropy T -nrthyl-6exd2ggirbladaliyile 6-
N-(4-f1 uorqﬁ@ﬁﬁ%’g{ l{y ag?:(éﬁxla*md%‘?t hyl - 6- oxo- 2-[ 1- (pyri di n-2-yl carbonyl ) -1, 2
3,4- tetra ul no 6- di hydropyri m di ne- 4- car boxanm de; 25
(2S, 4R) - 1- benzoyl - 4- (benzyl oxy) pyrrol i din-2-yl]-N(4-fl uorobenzyl)-5-hyd
y-1- nmetNyi-fiogsbenzhi)os-By iyl RRYILIE-BkdIR2 4pys IR RS- 1,6-
20  dihydropyrimidine-2,4-dicarboxamide;

N-(4-flucrobenzyl)-5-hydroxy-1-(2-hydroxy-3-morpholin-4-ylpropyl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

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

* N-(4-fiuorobenzyl)-5-hydroxy-1-methyl-2-(2-morpholin-4-ylethyl)-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;
30
2+(2,2-dimethoxyethyl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxarmide;

2-(2,3-dihydro-1H-indol-2-yl)- N—(4—ﬂuorobenzyl) -5-hydroxy-1-methyl-6-0x0-1,6-
35  dihydropyrimidine-4-carboxamide;
. - 42 - ..

N- (4- f | uor aligampliimbliteydicodyratmidpt hyl - 2- (4- met hyhnor phol i n- 3-yl ) - 6- oxo- 1, 6-
di hydr opyri m di ne- 4- car boxam de;

(+)-N-(4-fluorobenzyl)-5-hydroxy-I -net hyl - 2- (4- et hyl nor phol i n- 3-yl ) - 6- oxo-
1, 6- di hydrhbfiiuarhenggd)- ﬂrhadmbb&-am dld2181—pyr1dm-2-ylplperazm—l—

(-) - N (4- T lyaeicoRapsyi-1%- &x%@;&%ﬂmﬂ@%&hm?mﬁée met hyl mor phol i n-3-yl) - 6-oxo:
1,6 d| ydropyri m di he-4- car boXxam de

N- ( or obenzyl ) - 5- hydr oxy- | - net hyl - 6- oxo- 2-[ 1- (pyri di n- 2-yl car bonyl ) pyrr
ol i




2-[(2S,4R) - 1- acetyl - 4- (benzyl oxy) pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydr
oxy-I|- methyl - 6- oxo-1, 6-di hydropyri m di ne- 4-car boxam de; 308 April 2006

N-(4-fl uorobenzyl ) - 5- hydr oxy- | - met hyl - 6- oxo- 2-[ 1- (pyri di n- 3-yl car bonyl ) pyrr
ol i din- hé-l 6- di hydr opyri m di ne- 4- car boxani de;

N (4-f1 o ucﬂ'% H71) - 5- hydr oxy- 2- (1-i soni cot i noyl pyr r ol BHGBOP4P3 - 1- et hyl - 6-
oxo-1,6- 35 di hydropyr| m di ne-4- car boxam de; -53 18 April 2006 WO 03/ 035077
PCT/ GB02/ 04753 .

2- (1, 4-di net hyl pi perazi n-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-I| -net hyl - 6- oxo-
1, 6- di hydropyri m di ne-4-carboxam de; 5
N-(4-fluorobenzyl)-5-hydroxy-1-nethyl-2-{1-[(1-methyl -1 Him dazol - 2-

yl ) car bonyl rolidin-2-yl 0x0-1, 6-di hydropyri m di ne- 4- car boxam de;
2-(1- benzoyi %r%ﬂ%‘ﬁ’ﬂmﬂw ;Y&Fttlidl @ 61”85’@?9?9’1) -y dpppatrlongibyl-maxony | - 6- oxo- 1,
6- di hydr opyé-ditiydtopeindidinasbaranimids; 10
N-(4-fluorobenzyl)-5-hydroxy-I-nethyl-2-[1-(nethyl sul fonyl )pyrrol idin-2-yl]
- 6- 0X0- 1 6- di hydr opyri m di ne-4-car boxamni de;

2-[ (4R) 33- acBrQ.N4limethyipkyodpingtidin-yi1-N-(flugrobenzoh SHedeoxy L -Bethytdr oxy- | - met hy
| -6 0x0 Lond s ep PRAERBILeANBdyigd DOxam de; 2

1-[ (et hyl am no)car onyl ] pyrrolidin-2-yl

}-N-(4-fluorobenzyl)-5-hydroxy-1-net hyl -

6- 0xo- 1, 6- d¥-¥flvapenizy)-Oihmdroxdy-t-arckyka+(i -dethyR?,3-dihydro-1H-indol-2-y1)-6-

2- et hyI dxog%t 55}5*«:9 "nﬁ&th@zi%a%h anhldegll f | uor obenzyl ) - 5- hydr oxy- | - net hyl - 6-
oX 1, 6-di hydro |ne- 4- car boxam’de;

2- [(ZS,WR) 4- (benzyl oxy) - 1-met hyl pyrrolidin-2-yl]-N(4-fl uorobenzyl)-5-hydr
oxy- |- net N4 Buayieniypsdiydp - 0petyih Sk 0.2-(4,2 Sar-LeNs Mol @noldb2-yl

N (4- quorcllliéeI n%AIpy%rmfﬁﬁ Q%Ibl-rrethyl 6- oxo- 2-[ 1- (pyri di n- 2- yl)carbonyl) 2,3

- di hydro-| opyr| m di ne- 4- car boxam de;
N- (4-fl uorobenzyl)-5-hydr oxy- I-rrethyl 2-(1-nethyl -1, 2, 3, 4-t et rahydroqui nol i

n-2-yl)- 30y —ﬂ&ﬁoﬂm@ﬂ}i'jjﬂyﬁﬁﬂpy Eﬂefﬂyfiﬁ 'ﬂ?—m@ﬂﬁﬁf b@ﬁatgﬂreﬁ'l droqumolm -

N-(4-fl oro enzy dro , 3, 4 %I%ydr oi soqui n
olin- 1% éj mfy@oéwg%ﬁﬁfgﬁ’ﬁi‘énﬂ% 4- car boxam de: -54 18 April 2006 WD
03/ 035077 PCT/ GBOZ/ 04753

2 Lo (4 Tetdyhan (é;@m%‘gg&%ﬁﬁﬁ Dl e i bhONARABEN by S4SEBRy ! - et vl -6

0oX
(4-
0-

- 0XO0- ne
2- E((dl met h;}rlaﬁm @%bwilwﬁrepmmplwﬂ)mmh@n@b@mbymat@ hydr oxy- | - met hyl - 6- 0

X0-
20 tert-butyl (25,4R)-2-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-
oxo-1,6-dihydropyrimidin-2-yl)-4-hydroxypyrrolidine-1-carboxylate;

2-(28 AR )-4-(benzyloxy)pyrrolidin-2-yl}-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide;

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

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R)-4-hydrox y-1-methylpymrolidin-2-y1]-1-
30 methyl-6-oxo-1,6-dihydropyrimidine-4-carboxarmide;

2-[(25,4R)-4-(benzyloxy)-1-methylpyrrolidin-2-y1]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
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5 1, 6-di hydropyri m di ne- 4- car boxam de;

N (2, 3-di net hoxybenzyl ) - 5- hydr oxy- | - met hyl - 2- [ 4- ( nor phol i n18 Apkrit 2606/ ) pheny
| 1-6- oxo-1, 6-di hydropyri m di ne-4-carboxam de; 10 and pharmaceutically
acceptable salts thereof. Oher enbodinents of the present invention

i ncl ude™HE%871 owi ng:  (a) A pharnmaceutical conposi TFHFREEMINS sing a
conpound of Formula (1) and a pharnmaceutically acceptable carrier. (b) A
phar maceuti cal conposition which conprises the product 15 prepared by
conbining (e.g., mxing) an effective anount of a conpound of Fornula (1)
and a pharnmaceutically acceptable carrier. (c) The pharnmaceuti cal

amount of - aet TPY-Bimpoie oo by R N B AR A The ot o
consi st i ng TsthyOwEa L SsdiBydpRypadingdspbexangide; i rmunonodul ators, and
anti-infective agents. (d) The pharnaceutical conposition of (c), wherein

the BIV inf ion/ ALDS 't r t.a t .l ntJ viral l.ected fromthe
group consirﬁél:i ﬁiﬁgl\? glfmeﬂ?y%}yc ﬁ%@géﬁfﬁﬁ%ﬂF?%F@FN%@J%’E??%3@%38’859?‘9(7 reverse

t r anscr dpt dsmethylif-dxiot bf-dihydmpyrinridot-decsibdraniyf r ever se transcri pt ase
inhibitors. 25 (e) A conbination useful for inhibiting 11EV integrase, for
treating r preventi iinfection by H YV, or for preventing, treating or
del ayi ng t%éu%ﬁ’ézé’yﬂg?“%ﬂwﬁ’iﬁsﬁimP‘ Y%@'@'@%‘?@E@’@fﬁq WQ’?"%@F@@tQ've armount  of
a conpound ogd-1afilmdrepyfihjdiseticaboxagicapeuti cal |y effective anount of an HV
i nfection/AIDS treatnent agent selected fromthe group consisting of

H V/ AIDS antiviral agents, inmmunonodulators, and 30 anti-infective agents.
(f) ThéOcohbirfatordhsnsh)-{aydroxyhemetihil-¢-pro-2-By(nyrdiadtylewmporyd3.3-t r eat nent  agent
i s an anti dihyad-13eing6lt 2.6 rodh fdReyaiidiife-F-enboidg of HV protease

i nhi bitors, non-nucleoside 111V reverse transcriptase inhibitors and

nucl eoside H'V reverse transcriptase inhibitors. -55 18 April 2006 WO

03/ 035077 BRTFHEBGAAAASBIofapEnzAl)aminkhivdrbohyl I-Afiydioky-hapeHyi6ionv-dgr ase in a
subject in Ahaneninwh -?gpg-'__ . stering to the subject a

t her apegti gglﬁﬁlépye fg@tezi)?/lc)aw%&rrﬁt}(tl}% o#ﬁezﬁgac{rrp t?nwél of Formula (1). (h) A

et hod l8f preventing or treating infection by HV in a 5 subject in need

t her eof WhiNc{a-foeRbenSBSS-Rdiitxy ISiethy g4t aethitofibliesyl)@&-ddoer,apeut i cal |y

effective n f. 0 f Formula (1). (i) The nethod of (h),
wher ei n thg[ﬁg%ﬁ%yc{glﬁlgﬁgg %&%&g’( ) is admnistered in conbination with a
therapeutically effective amount of at |east one antiviral selected from
the group epneiAithdrgbeddlylih-YyRbok8aehyl-Mu-Rleh9forptBR-3-y1)-6-0xo0-1,6-

20  dihydropyrimidine-4-carboxamide

jad

(-)-N-(4-fluorobenzyl)-5-hydroxy- 1-methyl-2-(4-methylmorpholin-3-y1)-6-0x0-1,6-
dihydropyrimidine-4-carboxamide

25 2-(1-ethyl-2,3-dihydro-1H-indol-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

2-(1-benzoylpipenidin-2—yl)—N-(4—ﬂuorobcnzyl)—s-hydroxy—1-methy1—6-oxo—1,6-
dihydropyrimidine-4-catboxamide; '

30

' N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[1-(pyridin-2-ylcarbonyl)piperidin-
2-yI}-1,6-dihydropyrimidine-4-carboxamide; -

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-methyl-1,2,3 4-tetrahydroisoquinolin-3-
35  yb-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
- 44 -




10 nucl eoside HV reverse transcriptase inhibitors, and nucl eoside HV

. reverse transcriptase inhibitors. (j) A nethod of preventi&gprit 2@%ti ng or
del aying the onset of AIDS in a subject in need thereof which conprises
admi ni s i the subject a therapeutically effecgtl nt of a
conpoungﬁg?B%%?ﬁula (1). 15 (k) The nethod of 0), mhg%gﬁﬁm?‘hgbonpound IS
admnistered in conbination with a therapeutically effective anount of at

| east one antiviral selected fromthe group consisting of HV protease

i nhi bitors, non-nucleoside HV reverse transcriptase inhibitors, and

nucl eosi de HIV reverse transcriptase inhibitors (1) A method of inhibiting
H V integrase in a subject in need 20 thereof which conprises adm nistering

to the subj,ect r t] composition o b), (c) or (d) or
t he conbi nazl_(:%“iﬁ gﬁﬁ%? I@%?I@E%%ﬁg%h‘)m %ﬁb}é&y@p}{ “i'é’é?gt?'}’{[ﬁﬁ?éz’&r‘s(‘ treating

i nfecti on g§hyRopynipidite-dseagjcxamiden need t her eof which conpri ses

adm nistering to the subject the pharnmaceutical conposition of (a), (b),
(c) or (d). he .comhi natjon of (e) or (f). 25 (n). A method of preventing,
treatin orNQ {f' %‘i’h’?@zmﬁl‘flﬁ%’@f L 'S‘)Sg'@gxo'é‘rﬁ}'ﬁ’@é‘ﬁ'}%ﬁlﬁﬂpwmﬁﬁé@hﬂﬁer eof whi ch
conpri ses &dii-hé-dihgdiopgrirhidinketdecashobjueigdt; t he phar maceuti cal conposition of
(a), (b), (c) or (d) or the conmbination of (e) or (f). The present

i nvention g#so i ncludes a conpound of the present invention (i) for use
in, (ii) forUdderebenzyrishydssyehmethy2-(lomethylpyyolidpr2-yBé-axa-Ithhe 30

prepar at i odihgéropyrimidine @reartoxdide; (@) inhibiting HV protease, (b)
preventjyng or treating infection by HV, or (c) preventing, treating or
del aying the onset of AIDS. 1In these uses, the conpounds of the present

i nventi on 8‘&@3011301'40(]1@1125/8%@61-@mﬁioﬂeﬂcdrbnnybwmﬂimatz-ﬂmm@# h one or nore
H VIAIDS t fgGb63AY)- 809mbRy. 3 SRR b AR A o AL b bk goenL S,

anti-infective agents, and i mmunonodul at ors. 6 WO 03/035077
PCT/ GB02/ 04753 Addi tional enbodi nents of the invention include the

phar maceut 24 a{dimethpipmivio)-2gphenylainibiN{atiuonbera iyl s I HRRHS syl baxbh in (a)-(n)
above 3ad ?’B%ﬁ@a@’gﬁﬁ 'neLQEaH )éal%iéehe precedi ng paragraph, wherein the
t pres

conpound o ent i nvention ' enployed therein is a conpound of one of
t he enbodi nents, aspects, classes, sub- classes, or features of the

conpounds QL‘?@S!4R§’Qdqeﬂl@ﬂ%y&ﬂxﬁyﬁolﬂﬁn—@@ﬂ%@-(ﬁﬂg&gﬂ)e{ﬂlﬁg}yg gdl{,mah_conrpo‘.und may

optionally_h ed t.h or. m Of harmaceutica cteptable salt. As
used herei W?E’Y]H 'OEfOéLBﬁd‘}@ _%Y%We”f‘(agbo’m@d?% al kyl™) neans linear or

branched chain al kyl groups having from1l to 6 carbon atons and i ncl udes

Il of ,d0 #he. A} | sQen . | | -, iso-,
Sec- Cand RGPS SivaRAARE Hoblus B R RAEE WH bR ' hoans
n-, iso-, ¥€clo-dihydopyimigine-drrarhongmidisopr opyl, ethyl and met hyl .

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

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

2-{1-[(6-bromopyridin-2-yl)carbonyl Jpyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydroxy-
30 1-me_thy1—6—ox0-1,6-dihydropyn'midine—4—carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methylpiperazin-2-yl)-6-oxo-1,6-
dihydropyrimidine-4-carboxamide; :
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The term " CO' as enployed in expressions such as "CO_6 alkyl" neans a
direct coval ent bond. For exanple, when Rl in Conpound | i $8ApalB006
alkyl-O-CO-6 15 alkyl-Rk, then Rl is -O Rk when both al kyl groups are CO
alkyl. Sim.larly, when an integer defining the presen f certain nunber
of atongmﬂhm:m'¥oup is equal to zero, it means thatlﬁﬁgﬁgyg 3 adj acent
thereto are connected directly by a bond. For a exanple, the conpound of
Formula (I1) has T as a substituent at the 2- position of the pyrimdinone
ring, wherein s is an integer equal to zero, 1 or 2. Wen QY 20 s is zero,
t he substituent has the followi ng structure: T The term"-C -6 al kyl-"
refers to az-@Lbeh@)yca-ﬂlétmﬁﬁper@ﬂn-bry@mmﬁu&lot%lzylg-grhs}a&lax;a%-nieﬂﬁ;i-ﬁ%%i ned which
is bivalent,._ I gan aLterqatHyel. be referred to as "Cl-6 "al kyl ene" or
"Cl_6 aIkaHé%@@V OPIRIRHME £-G °§F%§?enes of particular interest with respect
to the invention is -(CH2)1 6-, and sub-classes of particular interest

i ncl ude - ( GHZA T ) 1= _ 12) (1 -2 1 AR ?%EE g term"C2-5
al kynyl " (gﬁakﬂwyégﬂﬁfﬁ5g@i"ﬁ.%ggﬁng%%Q%ﬁ}éﬁmu%fgﬂg e g%%%ﬁgalkynyl

gr oups ﬁavﬁﬁ&mylﬁﬁ$@pIﬁigﬁééFB@WHEW%ﬁ%m%mﬁCWh@ﬁHH$% all of the pentynyl
isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, |-propynyl, 2-propynyl,

and et hynyl, Gqr I Bl 0l ar t uch. as -3 al kynyl" have an
anal ogous 23(8%3%2%%&5(%}%3’} i mm‘cﬁgb_egzﬁ%gﬁﬁ%f)ﬂﬁ“mef E&O&?ﬁég cycl oal kyl ")
means a cydilyeropyiimiglingr4-eabeginilghe having three to eight total carbon atons
(i.e., cyclopropyl, -57 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753

cycl obutyl ., cycl opentyl , cycl ohexyl, heptyl, ar cyclooctyl). The terns
Ca7 4 yclzééf(%)ﬁ?? FOPY}é%‘fbén@Péﬁf@a‘fl(’i"%wﬂ%*%chlﬂeff’%%ﬂ&§1h@‘fmy-éﬁ@t%é- li ke have
anal ogous omed-digirophinenidies-drcirt@amidez acycl oal | cyl " (or " C3-C7

azacycl oal kyl ") means a 5 saturated cyclic ring consisting of one nitrogen
and fromthree to seven carbon atons (i.e., azetidinyl, pyrrolidinyl,

pi peri di ny|1‘{-(4oﬁ1u0<§9‘%eﬁaﬂlrﬁlyd@wé-méﬁhﬁ%-ﬂ-hla(r@@bsﬂsuif@@yl)pyﬁ@lucbn-y-yi/]eﬁ—@qcs to
fluorine, dlg-dgihydrepyrinfiding-neabanehidedi ne (alternatively referred to as
quoro,1 chl oro, brono, and iodo). The term"Cl -6 hal oal kyl" (which may
aI_ternatSi vely be referred to as 10 " -C6 hal oal kyl" or "hal ogenated O -C6
al kyl ") medh&-fnogpbengyl Eo-hydranyal-methyi-b{ bi@hedhdinkypholgrdup as defi ned above
wth one ok ﬁi],!ggﬂﬂ]; {1 1 - herm el -4 -hal oal kyl " has an
anal ogous gggﬁ?ﬁgh he te%ﬁ?gE%ﬁg%?%ﬁg%ggﬁﬁ$PﬁEEggﬁkgﬁmgﬁalogous meani ng
except that the hal ogen substituents are restricted to fluoro. Suitable

f1 uor oal ky 2¢(1 Antthedigpipaaziaer-yl pN-(4 CodjoBerd Giy-3-HydroR y-1 -héthfllcusoanet hyl , 2, 2, 2
15 tri fzbuoBﬁ?&ﬁaﬁﬂm%in%aéea&ﬁo&éﬂn%’;r o-n-propyl, etc.).

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-2-[1-(pyridin-3-ylcarbonyl)pyrrotidin-
2-y1]-1,6-dihydropyrimidine-4-carboxamide; ‘

25 2-[(23,4R)-1-acetyl-4-(benzyloxy)pyrrolidin-2-yl}-N-(4-fluorobenzyl)-5-hydroxy-1-
‘methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

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

30
2-{ 1-{(ethylamino)carbonyl]pyrrolidin-2-yl }-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
6-ox0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(1-methyl- 1H-imidazol-2-
35 ylcarbonyllpyrrolidin-2-yl}-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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The term "carbocycle” (and variations thereof such as "carbocyclic" or
“carbocyclyl") as used herein refers to (i) a C3 to Cg nonosygkil 2006
saturated or unsaturated ring, (ii) a C7 to Cl2 bicyclic ring system or
(i) Cl6 tricyclic ring system wherein e i ih (ii) or
(i) ?g&L%H%%Ehdent of or fused to the other 20 ringﬁﬁgﬁ?pﬁgé and each
ring is saturated or unsaturated. The carbocycle my be attached to the
rest of the nolecule at any carbon atomwhich results in a stable

conmpound. The fused bicyclic carbocycles are a subset of the carbocycl es;
i.e., the term"fused bicyclic carbocycle" generally refers to a C7 to Cl10
bicyclic ring system in which each ring is saturated or unsaturated and

two adj acent on g are 25 share Y, ch. of rin in the ring
system Fu2@gﬁ%¥?££%%hgg?%&ﬁ&@?g?g%"ﬁ%ﬂkﬁéﬁgﬁﬁﬁﬁﬂgégg“yﬁ@ﬁﬁihg. A subset of
the fused bBRedEOraxodsr-ibrdrepyeimidinedichbesmilcyclic carbocycles in which one
ring is a benzene ring and the other ring is saturated or wunsaturated,

with attac t via any.carhon at that results in a stable conpound.
Rept esenl adl yaiuidppat B Syl Rhobaad-+autpor Fwisgs-o00. 53 18
April 2006 VBiBBHGB3oididindCTtAGBORIA4 753 The term "aryl"” refers to aromatic
nono- and pol y-carbocyclic ring systens, wherein the individual
carbocyclic rings_ in the polyring systens are fused or attached to each
ot her via 3—@1@%1—&%&919%&%1)&ﬁl’ghporgbemﬂ)sﬁhmmdbmwb}m-5 napht hyl ,
and bi phenyl|eefipydrophfigidigddcarbetagri@cycl e (and variations thereof such as
"heter%yclic" or "heterocyclyl") broadly refers to (i) a 4- to
8-nmenbered, saturated or unsaturated nonocyclic ring, (ii) a 7- to

12- menber e&N-@irdyprotienzy )k Py desaryt lempthple2-( 1-{(Ljoxmopyiittit-»- 16- menbered tricyclic

ring syste } 1 RO h Y I del ) 40.S4.] endent of or 10
ing sy g])cé{‘%&ﬁbﬁgoﬁﬁﬁ@ 1 Bhxb Q,d«%lh}dr@érri&x?x%lgé-ﬁ-'gérgg il

fused to the othér ring or” rings and eac rated or unsat urat ed,

and the nonocyclic ring, bicyclic ring system or tricyclic ring system

cont ai ns ohe(ddiuontheazyl)Felyerogt lometh{1e-gxo-2-{ I-@Rtakint OyGarb@lBpRligns, or from 1

to 4 hgktergajQ : {10 Q and S and a bal ance of carbon atons
§5 93/}1]%—)31@&{06}3‘#1‘@%# 4 cg}bo?laé{uge

(the nmonocyliic’rin y con ns at | east one carbon atom and the
ring systenms typically contain at |east two carbon. 15 atons); and wherein

any one or 24[QIRg-30dcetylE3 MidZoR@R-ANN- @ bbekSh SURARYS rhethy gRbonal |y be
oxi di zed, S%ddiﬁ@’ one. or {mre of .1 he nitrogen heteroatons is optionally
guat erni zed." ?Pé’?@?dg‘??? S$4rR0 'may be attached at any heteroatom or
carbon atom provided that attachnent results in the creation of a stable
struct gge. LG dal i ts.. 1t .15 understood
t hat tﬁg s%ﬁhtotdgﬁ?zghﬁa@d@gygdh %ltl}flaglﬁé%&ﬁ%igﬁ%mﬂso% nlyﬁmp ?f&\m?"?hg, whet her a
het er oat on¥P-oxods-HiByrepysmiding- bgrdedmideat  a stable chenmical structure

. results. Saturated heterocyclics forma subset of the heterocycles; i.e.,

the term N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylthiomorpholin-3-y1)-6-0xo-1,6-
‘dibydropyrimidine-4-carboxamide;
25 _
' N-[4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-methyl-6-0x0-2-[1-(pyrazin-2-
yicarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

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

2-(3-acetyl-1,3-thiazolidin-2-y1)-N-(4-fluorobenzyl)-5-hydroxy- 1 -methyl-6-0xo0-1,6-
dihydmpyrim_idine—él—carboxmﬁde;
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"saturated heterocyclic" generally refers to a heterocycle as defined above
in which the entire ring system (whet her nono- or poly-cyggu@ﬂﬂtgnﬁ '
saturated. The term 25 "saturated heterocyclic ring" refers to a 4- to

8- nenber ed ?aturated nmonocyclic ring which consists of carbon atons and
one or WSHE"A¥{%er oat oms selected fromN, 0 and S. RESTESEAPLE ve exanpl es
i ncl ude plperldlnyl pi perazi nyl, azepanyl, pyrrolidinyl, pyrazolidinyl,

i m dazol i di nyl, oxazolidinyl, isoxazolidinyl, nDrphoIinyI, thionDrphoIinyI,
t hi azolidinyl, isothiazolidinyl, and tetrahydrofuryl (or 30
tetrahydrofuranyl). Heteroaromatics forntanother subset of the

het er ocycl eg v, het er oaryl ")
S LocBlemib )L ﬁl%weth e 2‘2@@‘%8“5?* D S R Yoy s G

generally re s.’'to a.
PCT/GBOZ/Oéf%%LHBﬂWH %‘ %ﬁmﬂﬂ?ch t he entlre ring system (whether mono-
or pon-cycllc) is an aronatlc ring system The term "heteroaromatic ring"

refers a 54 gﬁﬂﬁ n |ch nsi sts of
car bon atom; an egyl %fnegnﬁlr) %&%(&JP’ é}glprér@&lf)e%; ro"r?tK 1%8 and S.
Repr esent atdihydropyingine<-abosamideoar omatic 5 rings include pyridyl,
‘pyrrolyl, pyra2|nyl pyrimdinyl, pyrlda2|nyl t hi enyl (or thlophenyl)

oy e ARl P AR A AR ool 1

Repr esent atliovdihwkepypmedines-cobeyalides het er ocycl es i ncl ude benzotriazolyl,

i ndol yl, isoindolyl, indazonI indoIinyI i soi ndol i nyl, quinoxalinyl, 10

qU|nazoI|n¥I C|nnoI|nyI chro |sochronanyl tetrahydrqu|noI|nyI
~qui nol Ayl ; @e@q‘)é‘?t’s‘i’éﬁy@r%w{ﬂxﬁoll Tinﬁ Vl 2 Lsweitiviroipyiagin-2-

2, 3-di hydr gh%ﬂﬁ}fllptpaﬁyﬂn2ﬁ}~3-0dbh)@@1@ﬁﬂdﬁt@ﬁnﬁh1ﬁe‘—$%r&oﬁnﬂie@ﬂ nyl (i.e., ,, o)

), i ni dazo(2, 1-b) (1, 3)thiazol e, (i. - ), and \ benzo-1,3-dioxol | i.e.

~ ~ . In certain contexts herein, ( > > ! alternatlvely referred to

as phenyl He(%aﬁﬁjyléﬁm&dg%ﬂt-ﬁtlwéfﬁtiY~&rﬁmdﬁwl-éthmﬂlyltlaleamHeﬁ-@@ 165 two

adj acent caaRppifiime-sRaRoaRALat i ve exanples of tricyclic heterocycles
|nclud§a phenotﬂla2|nyl carbazol yl, beta-carbolinyl,
r

tetrah 0- bet a- carbollnyl acrldlnyl phenazi nyl , and phenoxazi nyl .
Unl ess expt\b@ﬁl@rdﬁﬂyeeﬁ-mmmdy@-{ctemﬂanmdazc&ﬁ-y'lmﬂmaﬁmﬁ(ﬂdi ring is a 20

partially ﬂtégtfytéﬂ ¥ Pﬂé@:&% gh? Gr&lmm g,q fﬁﬁexene "unsat ur at ed

nonocyclic bocy ers cyctohexadlene and
benzene. Unl ess expressly stated to the contrary, all ranges cited herein

are i ncl ugi[yeenzoaIr4- @yﬁﬂiﬂlT-‘ylca&b&i@l)ﬁi@@tﬁﬁﬁh@l}i@%ﬂh&%ﬂeﬁﬁ) SQ@&%M?H ng from"1

Lgt gr Ogﬁt ﬁ,@%etthyﬁr% oxoﬁlaladqihyc{g()epygglti nqu\t/arlboxaml e; contain i, 2,

2-(4-benzoyl-1-methylpiperazin-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

25 2—{4—(benzy1_oxy)—1~(pyrazin—2—ylcarbonyl)pynoltdin—z-yl]-N-(4—ﬂu0r0benzyl)—5—
hydroxy-1-methyl-6-0xo0-1,6-dihydropyrimidine-4-carboxamide;

2-(1-acetylpyrrolidin-2-yI)-N-(2,3-dimethoxybenzyl)-5-hydrox y-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

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

N1-{1-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-oxo0-1,6-
35  dihydropyrimidin-2-yl)-1-methylethyl]-N2,N2-dimethylethanediamide;
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25 When any variable (e.g., Ra, Rb, Rc, Rk, etc.) occurs nore than one
tine in any constituent or in Fornula | or in any other foigualpsl @& cting
and describing conpounds of the invention, its definition on each
occurreq ndependent of its deflnltlon at every, gt her occurrence.

Al so, ﬁHPW%WFons of substituents and/or vari abl es 5?%“%@?%?55|ble only
if such conbi nations result in stable 30 conpounds. The term "substituted
(e.g., as in "aryl which is optionally substituted w th one or nore
substituents ...") includes nmono- and poly-substitution by a naned -60 18
April 2006 WO 031035077 PCT/ GB02/ 04753 substituent to the extent such
single and multiple substitution (including multiple substitution at the

sanme site) oun s of the pre i nvention
may have aéy@n‘?é%}ﬁ @@H{%a{g I\Rﬁ?ﬁ@]‘ﬁﬁgﬁ enzy. cseli!ﬁdf‘?%elrfg%t@é]‘f’ﬁocal |y not ed,
as m xt ur ed,tedihgrepyaoiidioevdicarbaranade; 5 i ndi vi dual di ast ereoners, or
enantioners, with all isoneric forns bei ng included in the present

i nvention. The N-substituted hydr oxypyri m di none conpounds of the present
i nventi en re{ZSall wectpriplidin 2 tyHeN-hEpyobemarl g hydrpyy-1-gefliyliéose-ddd t hat t he
present i @uigdiop@inidineliicesxahidef aut oners of the hydroxypyri m di none
conpounds of Forrml a 10 1, both singly and in m xtures. The conpounds of
the present invention are useful in the inhibition of HV integrase, the

pr event i onNot-fluoecbenaybt S-bydrexyF e ci-rtdroxtyyl -(nunazin- 2+ Yicadroopfsinolidin@yyll-vi r us  (H V)
and the pr Qléﬁé‘ilﬁjl‘éfbxoilr@&h?@ﬂﬁyrﬁﬁdﬁ@@—c%b?a)fmﬂ@ the onset of consequent

pat hol 3 i cal conditions suchas AIDS. Preventing AIDS, treating Al DS,

del ayi ﬁ the 15 onset of AIDS, or preventing or treating infection by HV

i s defined Naﬁ - e tioradpenAyt) bmino fetrbonyt} -6eglddony- 1 fnietial 6emb-1gk a W de range of

states of W.&& f I th

synpt omati c g& asy%l'?% @lntl;:%%yl %'{dl?# ’(1)'rb 1gﬁt§%%&8%a§§%%%§e§e to HV. For
exanpl e, the conpounds of this invention are useful in treating infection

by HIV af t suspectagl LassoRpARHCE LI A¥uRineN!). TRARSyASmAhA0d. 20

transfuysio ids, . bites, accidental needl e stick, or
exposu g g XBQ @%&E yBB’dﬂqﬂ%?l?f W%ﬂery The conmpounds of this invention

are useful in the preparation and execution of screening assays for

antiviral W@%ﬂﬁ)@nz by lml Iﬁcthgltﬁv\ﬁ ﬂ%g%-me(ﬂ]: I:[lﬁ'-lﬁndzagéﬁeﬁt Ion are

useful for | olatlng enz excel |'entg screening tools
for nore pml?oﬂy]%?ﬁr?@‘i* At @Bﬁbéﬁéfy OPW rﬂ)*’él?oxflﬁ@ecorrpounds of this
invention are useful i n establ i shing or determning the binding site of

- ot her nt ral int. eqgras tion. Thus

t he corrgouir}lv4 i FOb% Y 5'1}?’%%?' ?lorﬁetﬁifléﬁ@gﬂ%@aé ﬁ%@}&f&/g Of(%d?a&g sold for

t hese pur p%@Bgmb@@Hmnmhm)e@pgséﬁtddwﬂmemmdmel wb;gemdel nventi on have been
tested

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

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

30  N-(4-fluorobenzyl}-5-hydroxy-1-methyl-6-0xo0-2-[1-(pyrimidin-4-
ylcarbonyl)pyrrolidin-2-y1]-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-o0xo-2-[ 1-(pyrimidin-5-
ylcarbonyl)pyrrolidin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;
35 '
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30 for inhibition in an assay for the strand transfer activity of
integrase. The assay is conducted in accordance with Wl fdag Aprdl20@d al .,
J. Virol. 1996, 70: 1424-1432, for reconbinant integrase, except that: (i)
t he ass reassenbl ed i ntegrase strand transfer | exes; (ii) the
strand t%?oa(#@?%ﬁr eaction is perfornmed in the pr esencgcgf&%@ﬁ‘ﬁ%i tor in 2.5
mMvi Mgl 2 using 0.5 to 5 nMof a 3" FITC | abel ed target DNA 35 substrate as
described in WO 02/30930 and (iii) strand transfer products are detected
-61 18 April 2006 WD 03/035077 PCT/ GB02/04753 using an al kal i ne

phosphat ase conjugated anti-FI TC anti body and a chem | um nescent al kali ne

phosphat as ey.sfsdbingyl) RepESE NiRkiyl 8. (§9RRYMNYE H fyrkol-st he conpounds set
forth in Tas)lg'%) 1rgaglp_gy tgdsrfs’g% ié iih(ﬁ_{i ni e .raggl a sa;/? denonstrated | C50' s
of about 5 YHORYAEHARICHY!HOe: 1.e-dhydiapyrpuding-fsabgRaTdAc conduct i ng t he assay
usi ng preassenbled conplexes is found in Hazuda et al., Virol. 1997,

J.
71: 7005- 701} 7 ¢ ty. g Desi g 2 ' Vel 97, 15: 17-24;
and Haz uda%é[tb%{fg%zyg%t}gﬁc%é%%%% : §E%g§%@&r@8§$@ai§hyd5%}%glounds
r epr esert atfey-EfosHeS-dibpbeprinidipeArcrdaxanides al so 10 been tested in an
assay for inhibition of acute HIV infection of T-lIynphoid cells, conducted
i n accordanc it h.Vacca, J..P. al..,. Proc tl. Acad..Sci. USA 1994, 91:
4096. Thes2’@G%WWH@H@H@ﬁ%)ﬁ?egﬁt’an?l&%gg?}éy'(%%%‘?b%%Z‘,}'lyg‘i%fl” T or |ess.
The conpoumtthybb-axhd pdibptepyrimdiant-icathoxmiddhe adni ni stered in the form of
pharmaceutically acceptable salts. The term "pharnaceutically acceptabl e
15 salt" r sal t i ch _possesses the effectiveness of the parent
conpourd ai\{iH/Efﬁ"@%‘ﬁgorﬂ@f(m\g@d&%’ﬁ@m%y@m&?}ﬁéfPWYQeS'BYfBWr]r@B‘lh@‘( e.g., is
nei t her t oXraxorigs-dihdrepmingdin-2del-tnetyteds/] Yitidahd 2,1 001 3 @hakolé-ber eof ) .
Sui tabl e sglfs inglude acid addition salts which nmay, for exanple, be

formed by mxing a’solution of the conpound of the present invention with
a solution of a pharmaceutically acceptable acid such as hydrochloric 20

aci d, sul f griaR #%) Hberd6fld meR&lydyrdtdid b yAreacstdoeasyf5-hifroenzoi ¢ aci d.
When tgg cogﬁ) nds gﬁf E% mveﬁptl&)n Earr an acidic noiety, suitable
phar macgut &, Y'§‘°"8‘é s ey onyrmi e R, ?’@t‘#decan include alkali netal salts
(e.qg., sodiumor potassiumsalts), alkaline earth netal salts (e.g.,

cal ci um or w1 i ad 2916 | (W Syl tabl @ organi c

| i gands such as q%ﬂaé?iey?)?#ap %Xr?_fr?p% ﬁ%ﬁo?yl{s@fdﬂ%%\gﬁéﬂ}fﬁ lﬁﬁéb?ggg lgf an 25 acid
(- COON) or msfhybhvrodfolibydsenyrBudineSeaboxagids maceuti cal |y accept abl e esters

can be enployed to nodify the solubility or hydrolysis characteristics of

t he conpou For ., t.h rpo f.preventi treati I.TV infection or
pr even?}a ng,QE{%’?'eﬂg?l?tﬂg’%ﬁﬂ%wsgég?@m’?@Zlg%gh‘&g@‘%ﬁg?ﬁyh%g%ﬁﬂﬁds of the
present i nwshyl-610xedp-dilairepyrinligt€catoxamidet y, parenteral |y (i ncl uding
subcut aneous i njections, intravenous, 30 intranuscular, intrasternal

i njection i nfusi on_techni ques by inhal ation spray, qr rectally, in the
formof a B{ﬁ@tfﬂlﬂ’ b@l)ofhﬁlr?i%?r“&M?‘B‘&ﬂméﬁﬁﬁﬁé}lﬂﬂygﬁ%‘%ﬂﬂ&lrri ng a

methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(methylsulfonyl)acetyl]pyrrolidin-2-
y1}-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

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

2-[(2R 4R)-1-acetyl-4-ethoxypyrrolidin-2-yI]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
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t herapeutically effective amount of the conpound and conventional non-toxic
pharmaceutical | y-acceptabl e carriers, adjuvants and vehi cl 8 apfiheodeer m
"admi ni stration" and variants thereof (e.g., "administering" a 35

conmpound) in reference to a conpound of the invention nean providing the
-62 18 XR13¥8bs WD 03/ 035077 PCT/ GB02/ 04753 conpodfd" B4 75 odrug of the
conpound to the individual in need of treatnent. Wen a conpound of the
invention or a prodrug thereof is provided in conbination wth one or nore
ot her active agents (e.g., antiviral agents useful for treating HV
infection or AIDS), "adm nistration"” and its variants are each understood

to include BEHNCABTRBO- BRGSO isOn -5 BfurgRIROUNd or prodrug

and ot her a ) ed hérein, thé term"conposition” is intended to
enconpass ﬁgﬁﬁ%ﬁ@ﬁ?%gﬁﬁ‘%Pmd‘Pﬁ‘é" %%BWH]%d ingredients in the specified
ampunts, as well as any product which results, directly or indirectly,
from conbi N easReGE 188K Dl 5q LOotrhe speci fied amounts. 10 By
"phar maceut i ?:%?I i accg%ng%fg'h&(lﬁg)gfrgg%&%fggwgﬁgﬁ?yﬁﬂg?zel%ﬁgents of the

phar maceut iYe&rboagpygelidpgniiediydropyimidivedrearbgranideach ot her and not

deleterious to the recipient thereof. The term"subject"” (alternatively

pr cf cr abl y SSCER TR B LneB51 M1 rerlEl TePRIE s bean the obj ect of
treat ment , Y¥pseropuilpomobethdxpore-isndihydidperimatime-4-tanemxapaiet i cal |y ef fective
anount” as used herein neans that anount of active conpound or

phar maceut i.c e that elicits the biological or nedicinal response in
ati ssﬁ@, 529@#%’?‘#)'g’ﬁﬁdﬂ’é‘%h%‘i‘m]ﬁﬁmw)%Cﬁté{]t]‘%@e%m@@éﬁ’g%ﬂl}ﬂ\}(‘h resear cher,
vet eri nar i dhprobeny}-athydosy-drmahyl-etdrert Ghihpdrepyaimidinbi ehbbogligdes al | evi ation
20 of the synmptons of the disease being treated. Wen the active conpound
(i.e., active ingredient) is admnistered as the salt, references to the

anount of &df3SFé-4difraeildayrazipreyicaponipyobdindei BN -fuprberspld 6- f or m of t he

conpound. Th&oPPBERRGEEkEAl6-ERIRGSHinidS-BRYoxRRiden the formof orally-
adm ni skrabl e suspensions or tablets or capsul es, nasal sprays, sterile
injectible 25 preparations, for exanple, as sterile injectible aqueous or
ol eagenous Ns{sibembenyd-ohydranyplpmethyled-{ @84S Fhesehybénposi t i ons can be

brepar ed byl g ARt Bldn 22NEE BTSN EAl el | known Tn the
art. Sui ta%ﬁ rBr(et hggg ar?d rngr eg?%fé%{f@k sco‘rilp%%[dﬁlle\r,lERem ngton's

Phar maceut F8P*a88¢4nces, 18 h edition, edited by AL R  Gennaro, Mack
"Publishing Co., 1990, which is herein incorporated by reference inits 30

entirety. 3he fiet hi-s 1 nventi be admipistered orally in a
dos agetZ?!angg?J@%&Bﬂ%&’ﬁE‘S%’hﬁ%@&‘“%‘YIM%O(T@?EB?YB%@%Y 5ody wei ght per
day in a Hehgl-eorpse-ditydrapydinidintetcalysesideOne preferred dosage range is
0.01 to 500 ng/ kg |

2-{(2R 4R)-4-ethoxy-1-[(methylamino)(oxo)acetyl]pyrrolidin-2-y1 }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-dihydropyrimidine-4-carboxamide;
25 _ :
_ 2—[(23)—4,4—diﬂuor0-1—(pyridazin—3-ylcarbonyl)pyrrolidin-2—y1}—N—(4—ﬂu0robenzyl)-5—
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide; ' |

2-[(25)-4 A-diftuoro-1-(pyridin-2-ylcarbonyl)pyrrolidin-2-y1] -N-{4-fluorobenzyl)-5-
30 hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-{(25)-1-[{dimethylamino)(oxo)acetyl]-4,4-difluoropyrrolidin-2-yl }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-dihydropyrimidine-4-carboxamide;
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body wei ght per day orally in a single dose or in divided doses. Another
preferred 35 dosage range is 0.1 to 100 ng/ kg body wei ght pgnpdayoos ally in
single or divided -63 18 April 2006 WO 03/035077 PCT/GBOZ/04753 doses. For
or al adnlnlstratlon t he conpositions can be prOV|ded in the form of

t abl et s WH3L3BEul es containing 1.0 to 500 milligrams PSHGEIEITS | ve

i ngredient, particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250,
300, 400, and 500 mlligrans of the active ingredient for the synptonmatic
adj ustment of the dosage to 5 the patient to be treated. The specific dose
| evel and frequency of dosage for any particular patient nmaybe varied and

Will depen(N-(tpﬂﬁbr@béﬁ% 1) Slhydng%fl-%ﬁ:ﬁgﬁ S.qh! %bl;b@lb%;94-yi(§foa)l&gg1]é%&aﬁﬁ&f the

specific ¢ t'abol i ¢ it action
of that co%@g‘%d’mtlgd‘gﬁ@m BicdRexamydsier al heal th, sex, diet, node and
time of admnistration, rate of excretion, drug conbination t he severity
of the 10 pa %én%! t r apy. As noted
above, the p (%gs)gm(a{m B@?&D)ag@%% 115}85 A}J ?]d ﬁufgleor% mtyﬂgg H 'V integrase
i nhi bit 8r dURESBYHAdRCtBf-6rate- %@Q@@Pﬁﬁﬂ@m—ﬁmﬂbmmﬁ@ne or nore agents usef ul
in the treatment of HV infection or AIDS. For exanple, the conpounds of

this |nvet ffe |veI et her at periods of

pre- exposu;be (gﬁﬁg“fg‘yg %ylﬁ’ ﬂé‘Eé f&a@v}‘g’r‘? th effective amounts
of one or rm’f@xmbenﬁﬂéihm\m&\lMﬂa(hﬁiwoﬂﬂchhydmpynmmmﬂmwmde,
antiinfectives, or vaccines useful for treating HV infection or AlDS.

Sui t abl iV nts|ncludethoseIlstedlnthefollovmng Tabl e: 20
ANTI VI LSrl%r u&%&%&%ﬁmﬁ’?%{)w leatpat-f dydioar1 methy p-xFrlddename and/ or
Locati on) dlilgd@piritidaxd y\meahiéih}]-Nn N2 2-ainetdd@ne ARGIdESW

1592(ZI AGEN( D) (nRTIl) 1592U89 abacavir + |am vudi ne +d axoSni t hKl i neHl V
infection, AIDS, ARC zidovudine(TRI ZIVIR(r))(nnRTl) acemannanCarri ngton
LabsARC (| Peli359- -apstylpmeplidip 844 flngrp Grmevhexyhene 11)-G-tiydiosy-d ingetigy]- Al DS, ARC

(nucl eosi d@-dxeMes-giydibRMRsidih i 2eBokaARidi t or) acycl ovi rBurroughs Wl | comeH V
|nfect|19n AIDS, ARC, 1'n combination wth AZT -64

N-(4-fluorobenzyl)-2-{(2S,48)-4-flucro-1-methylpyrrolidin-2-yl]- 5—hydroxy—1—methy1—
6-oxo-1,6-dihydropyrimidine-4-carboxamide;

_ 2-{(28,48)-1-[(dimethylamino)(oxo)acetyl}-4-fluoropyrrolidin-2-yl }-N-(4-
20  fluorobenzyl)-5-hydroxy-1-methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

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

25  and pharmaceutically acceptable salts thereof.

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

30 N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-2-[ 1-(pyrazin-2-ylcarbonyl)pyrrolidin-
' 2-y1}-1,6-dihydropyrimidine-4-carboxamide;

2-[(28 4R)-1-benzoyl-4-hydroxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
_ methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
35
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infection, AIDS, ARC AD 519Tanox BiosystensH V infection, ARl 286

adef ovir di pivoxil Gl eadH V infection, AIDS, ARC GS 840( RTI)

AL- 721Et hi genARC, PG., HV p05| tive, (Los Angel es, CA) Al DS alg)

i nt erfe?)V “3%967 Vel | coneKaposi's sarcoma, H'V, in cofbilf@0¥¥P3W Retrovir
AMD3100Anor MedHI V i nfection, AIDS, ARC (CXCR4 antagoni st) anprenavird axo
Vel | conel TV infection, AIDS, 141 VW4( AGENERASE(r))ARC (PlI) GW 141 VX478
(Vertex) ansanycinAdria Laboratori esARC LM 427(Dublin, OH) Erbanont
(Stanford, CT) antibody which neutralizesAdvanced Bi ot herapyAl DS, ARC pH

Lot o o1 PR av 608 sihs. LARBIYD L S0 REARR9NID) ARLTTAr onex
232632) Bri stiswb Wélpsﬂ@,tﬁim BiyHrasoxmt, @‘@th}’éﬁ?l)me AAREKERIAHADA(r ) ) (PI)

bet a-f | uor o- ddANat ' Cancer | nstituteAl DS- assom at ed di seases

(P 2%@22‘2’?4@%%%@%% gV et b b o121 TovartSARE

( CGP- 61755)diluneopyiimiite-4-Rirhoxeapieavi r | nePfl zerH V infection, AlDS,
(AG 1549, 5- 1153) ARC (nnRTI ) Cl-1012War ner - Lanbert | 3EV-i | nf ection

cidofovir@ ci ence retinitlis, herpes, papill omaw rus curdl an
sul f at eAJl ﬁﬁﬁq@ %@3 sxgﬁw Xy - &RsrioE-Yisabamy Dyirlidin goH-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

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

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

15
(-)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylmorpholin-3-yl)-6-0xo-1,6-
dihydropyrimidine-4-carboxamide

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

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[1-(pyridin-2-ylcarbonyl)-1,2,3.4-
tetrahydroguinolin-2-yl]-1,6-dihydropyrimidine-4-carboxamide;

25  2-[(284R)-1-benzoyl-4-(benzyloxy)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

2-[(28 AR)-1-acetyl-4-(benzyloxy)pyrrolidin-2-yl]-N~{4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
30 | |
| N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-ox0-2-[1-(pyridin-3-ylcarbonyl)pyrrolidin-
2-y1]-1,6-dihydropyrimidine-4-carboxamide;

T
_N—(4—ﬂuorobenzyl)—5-hydroxy—2—(1-1somcotmoylpylrolidin-z-yl)-lnmethyi-ﬁ—oxo—l,ﬁ_-
35 dihydropyrimidine-4-carboxamide;
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retinitis delavirdi nePharmaci a- Upj ohnHI V i nfection, AIDS,

( RESCRI PTQéé)r%?éARC (nnRTl) dextran Sul fateUeno Fine Chem_|nd. AlDS, ARC,

H Vv Ltd.W({ EVEY Japan) posi tive asynptomatic ddCHof f A B HdeheH v
infection, AIDS, ARC (zalcitabine, (11VID(r))(nRTl) dideoxycytidine)

ddl Bri stol - Myers Squi bbHI V infection, ADS, ARC

Di deoxyi nosi ne( VI DEX(r))conbi nation with AZT/d4T (nRTlI) DPC 681 & DPC
684DuPont HI V i nfection, AIDS, ARC (Pl) DPC 961 & DPC 083DuPontH V infection
Al DS, ARC (nnRTRI) envirineTriangl e Pharmaceutical sH V infection, ADS, ARC
( COACTI NC]\I&D)l'g‘non- nucl eosi de reverse transcriptase i nhi_gi tor) EL10El an

Corp, PLCHRV #rslimethylpinerazpiZndlsl i(fHiuorobpnzyR Sy ivoR i srASH O Li%hf ect i on,

Al DS, ( DVPdR26680haleSdedrdnbbiiGnidenRTI ) Merck (STOCRIN(r)) fanciclovirSnith

Kl i neherpes zoster, herpes sinplex entricitabineTriangle Pharnmaceutical s

H V infection, AIDS, ARC FTC(COVI RACI L( rg) (nRTII{)_ Enory University

envi ri n8Tr Natieflueradhnaybelidroxyal-gethyhe-{ hi(deethyh I HAmDRZOIARC

( COACT! Nm%f)é&ﬁdﬂ?ﬂpﬂﬂéﬁhiﬁ@sﬁfl%-dx@}d%&iﬁﬁré@ﬁ%ﬁdih@h%&ﬁoiaﬂh&e@i tor) o
HBY097Hoechst Marion RousselH V infection, ADS, ARC (nnRTl) hyperici nVlI MRx
Pharm H V i nfection, AIDS, ARC -66

2-(1-benzoylpyrrolidin-2-yl)-N-(4-flucrobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

10
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-[ 1-(methylsulfonyl)pyrrolidin-2-ylj-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

2-[(4R)-3-acetyl-1,3-thiazolidin-4-y1}-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo-
15  1,6-dihydropyrimidine-4-carboxamide;

2-{ 1-[(e@hylaxnino)carbonyl]pyrrolidin—Z—yl }-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-carboxamide;

20  2-(4-ethyl-1-methylpiperazin-2-yl)-N-(4-fluorobenzyl}-5-hydroxy-1 -methy1-6-oxo-
| 1,6-dihydropyrimidine-4-carboxamide; '

2-[(28 4R)-4-(benzyloxy)-1-methylpyrrolidin-2-yl}-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-{1-(pyridin-2-ylcarbonyl)-2,3-
dihydro-1H-indo}-2-y1]}-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-3-hydroxy-1-methyl-2-(1-methyl-1,2,3 4-tetrahydroquinolin-2-yl)-
3¢  6-oxo-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-methyl-1,2,3 4-tetrahydroisoquinolin-3- -
yl)-6-0x0-1,6-dihydropyrimidine-4-carboxamide; ‘
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AP IN-(?.,3-cgmethoxybenzyl)—5—hyclroxy—l—methy1~2~[4-(r.norpht)lin—4~yl111&-3thy1)phenyl]-6-
o0xo0-1,6-dihydropyrimidine-4-carboxamide;

10  and pharmaceutically acceptable salts thereof.
Other embodiments of the present invention include the foliowing:
(a) A pharmaceutical composition comprising a compound of
Formula (I) and a pharmaceutically acceptable carrier.
(b) A pharmaceutical composition which comprises the product
15  prepared by combining (e.g., mixing) an effective amount of a compound of Formula
(I) and a pharmaceutically acceptable carrier.
(c) The pharmaceutical composition of (a) or (b), further

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.

25 {e) A combination useful for inhibiting HIV integrase, for treating
or preventing infection by HIV, or for preventing, treating or delaying the onset of
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and a

- therapeutically effective amount of an HIV infection/AIDS freatment agent selected
from the group consisting of HIV/AIDS antiviral agents, immmunomeodulators, and

30 anti-infective agents. ‘

| ) The combination of (e), 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 franscriptase inhibitors.
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i nfection, phosphonoformatelncother CW infections PNU- 140690Phar naci a
Upj ohnHL V i nf ection, AIDS, ARC (Pl) probucol VyrexH'V infectiaon, AlDS

RBC- CO4 YB3 7Y Med. TechHI V infection, AIDS, (Houst®SH/CPG/HRE
ritonavirAbbottH V infection, AIDS, (R TONAVIR(r))ARC (Pl) (ABT-538)

saqui navi r Hof f mann- LaRochel TV i nfection, AIDS, (FORTOVASE(r))ARC (Pl)
stavudi ne; d4TBristol - Mers Squi bbH V infection, A DS, ARC

di dehydr odeoxy- (ZERI T(r)) (nRTI) thym dine T-1249Trinmeri sH V i nfection,

Al DS, ARC (fusion ink bi HIe&tu S, ARC
(injectable CCRS5 regg5 to?jxOntlé %-d%o%nllﬁé%ﬂgg%(enowe 8 eaoﬁi(i\lllll ﬁI;élécE YH V

i nfection, tmeﬂSVhlﬂR@I{iW ‘)dn’!l?lﬁfﬁ%t\?lﬂie Sﬁlmalth@@@éﬁl@géﬁﬁf?cﬁﬁ"er I ngel hei mHI V
I nfection, azﬁd)@Sef%‘BMi&dﬂ%n&lﬂIW 125Ti botecHI V i nfections, AIDS, ARC

(nnRTI) TMC- 126Ti bot cH on, Al DS, ARC. ovi rd axo

Vel | conegeni t al HSV( Cl\/é’f‘?%% (ffpﬁeﬁ’tsn’nt{ﬂgroé%ifu n{f tl)oﬁ)é?’gl\? rl:%st aasynptomati c
HI'V pos$t i subject mmawd mcmmlach OIS, admm;stmmv ﬁnusmect/c\zm@pa%@alhm | comeH Vv
infection, AR };@%ﬁgm},}lﬁﬁg 's sarcoma in conbination wth

ot her t her apl es nRT
P ( | ) e mer]iod ép dﬂ wherePnGthe compound of Formula (I) is

administered in combmatlon with a therapeutically effective amount of at least one

antiviral selected from the group consisting of HIV protease inhibitors, non-
10  nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse
transcriptase inhibitors.
)] A method of preventing, treating or delaying the onset of AIDS
in a subject in need thereof which comprises administering to the subject a
therapeutically effective amount of a compound of Formula (I).
15 (k)  The method of (j), wherein the compound is administered in

~ combination with a therapeutically effective amount of at least one antiviral selected
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse

transcriptase inhibitors, and nucleoside HIV reverse transcriptase inhibitors
M A method of inbibiting 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 freating infection by HIV in a
subject in need thereof which comprises administering to the subject the
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (¢) or (f).

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

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

30 preparation of a medicament for: (a) inhibiting HIV protease, (b) preventing or

' treating infection by HIV, or (c) preventing, treating or delaying the onset of AIDS.
In these uses, the compounds of the present invention can optionally be employed in
combination with one or more HIV/AIDS treatment agents selected from HIV/AIDS
antiviral agents, anti-infective agents, and immunomodulators.
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WO 03/ 035077 Pl = protease inhibitor nnRTI = non-nucl eosi de reverse

transcriptase inhibitor nRTI = nucleoside reverse transcrilptasi200hi bitor
PCT/ GB02/ 04753 5 A conpound of the present invention can al so be
adm nistered in conbination with another I- UV integrase inhibitor such as

a compoW 3 4E¥eribed in WD 99/ 62513, WD 99/ 62520, or YHEEE8YEIF7. A
conpound of the present invention can also be adm nistered in conbination
with a CCR5 receptor antagonist, such as a conpound described in WO

99/ 04794, WD 99/09984, WO 99/ 38514, 10 WO 00/ 59497, WD 00/59498, WO

00/ 59502, WD 00/59503, WO 00/76511, WD 00/ 76512, WO 00/76513, WO 00176514,

VD 00/ 76792, or VO OR #0408 ThEnci AL RS Bh irklted o BYEREARATRY b
effectively adm ni stered, .V\ﬁe er at periods of re- xPosure and/ or
post - ex pos EPEpositpns sREbHationsindiethods %@Fﬁh\}%(%ﬁﬂiag‘?‘? agd theHecséet nore

HI VI Al DS ambrdtivin'tied recelimByasmRpH) Iuafﬁlfehﬁme aéiﬁ#duﬂél 8fthé ¥RSent PentidgCi nes usef ul
r

for 15 treati LV i nfection DS di s sed. in_the .Table,in WO

01/ 38332, FPERCS erchids AFpPRE8 PE IR A TP oRBr DI oEts ISR SR rety. 11

wi | | be Sundtsss,eodeatunestof threogpopsls déscibadmbned. ilnalk oichese hmbedimpuisnds  of this
invention w LM @ESyin b ORAHaAhRb S cal® YckeptdbieCt | ves or
vacci nes i\s%%]%%ﬂﬂw{{nﬁggb@ghélﬁ(%egl ilgte above or |i st% I nep!tthe

above-ref efghced Table in 20 WD 01/38332, but includes in principle any
conbi nati on w th anyApbsed hercimutthe ésain “Cq apgbldT for Gr1-Gs elfpt™) eans dineart r eat ment

of AlDS. TQ)?P 'ﬁlhé'éleé‘lc n%glﬂg'g?rl&lrﬁghgvn?%ntgoﬁ Y rt]c? b carBAEAS s z}Mdl' clfdtP 51‘1:81l ly ,b e
enpl oyed in YeSE™ Conbi natd ons L err_conventional dosage ranges and
regi nedd adhelepdralledandpentybalisyl dsomerrods ivetlliag m-Heo-deeagesbeelkaratded in t he
Physi ci ans'isopepkl, Eaflané neeyl. 54€ by Ryt nems nVHeh-csat- aid obapli ssan@onpany, 2000.
The 25 dosage r aln%ﬁﬁ f qr fh ?orrpound of the invention in these conbinations
are the saf®Peey PHESE S8tV orth above. Abbreviations used in the instant
speci fication, partiBugtem o e empobrshia sXRpBioRs sfp pe £0-6 AEYIT ssanshe
fol | oW Ng: A% covaAGH Ubilde GFot FAEPRY GhéLR ERCTongHAgd PIREC) 3AIkARG-Cp.4\ DS rel at ed
conpl ex BOC or _Boc = 1-butyl oxycarbaonyl Bn = benzyl,.Bz = benzoyl CBZ or
oy = dr pabielBEderad el PR, ebhye P BBy SmtaE BT O
~ di met hyl ac eifitydee BefhiGahd preynad &f adeflaid Bubériof atdRe tn 4/¥o0iBis @0 Zero,
PCT/ GBO2/ 0‘%31%9&111%%15 at%lmrér%ajgé{aln?tﬂ%rg%paa{g (I:o%é]c?ed directly by a bond. For
QM /s 71'
example, the compound of Formaula (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\I/‘e
20  sis zero, the substituent has the following structure: T .
The term "-Cj-6 alkyl-" refers to a C) to Cg linear or branched alkyl
group as just defined which is bivalent. It can alternatively be referred to as "Cj1.6
alkylene” or "Cj_g alkanediyl”. A class of alkylenes of particular interest with respect
to the invention is -(CH2)1-6-, and sub-classes of particular interest include -(CH2)1.-
25 4--(CH2)1-3-, -(CH)1-2-, and -CH2-.
The term “Cg.5 alkynyl” (or “Cp-Cj5 alkynyl”) means linear or
branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the
pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyl, 2-propynyl,
and ethynyl (or acetylenyl). Similar terms such as “C9.3 alkynyl” have an analogous
30  meaning. _ '
The term “C3-8 cycloalkyl” (or “C3-Cg cycloalkyl”) means a cyclic

- ring of an alkane having three to eight total carbon atoms (i.e., cyclopropyl,
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DMF = N,N-di nethylformam de Et = ethyl EtOAc = ethyl acetate 5 FIA-M5 =
flow injection analysis mass spectrometry H 'V = human i mmgagef 2@dcency
virus HPLC = high performance |iquid chromatography m CPBA =

nmet a- chl or oper benzoic acid Me = nethyl 10 NMP = N-neth rrolidinone NWR
= nucl eXP H&§MWEL i ¢ resonance Ph = phenyl TFA = tI‘If|PIS’%{LH§¥I%4[?3C acid THE =
tetrahydrofuran 15 The conpounds of the present invention can be readily
prepared according to the follow ng reaction schenes and exanpl es, or
nodi fications thereof, wusing readily available starting naterials and
reagents. In these reactions, it is also possible to make use of variants

whi ch are thagme) vc@ao{%h ya@héx@pggcmfe o, 8 efaory Kihd ki L5 art, but are

not mentione fea } T 0 for
preparing & cls CHt ¥ %ﬁlﬂﬂ TIsaelgply! P}E“'P%]élﬁﬁha)"/e%}ﬁl&ig@nt to the person

“of - ordi napyeasikéd | in the art in light of the followi ng reaction schenes

and exanpl es. nl eSf,. ﬁéﬁr&p?%aéﬁglaﬁﬁ gg]i Cgl é'é%/%% C%%iklyezjl%% as defi ned

above. The compounds © ared by coupling
sui tabl é suigetrict ayadid riak kynsisting bkyte-nirogerdartiyfchmmothfeeluy skvenyarfonaxemy r i i di ne- 4

25 car boxyl(laet &5erdaivi sl Gl B oflze bdes) with the appropriate
gnﬁgﬁ R I okl

ami nes, as repres y, T schene, P is Hor a protective
group, typically an Thedemy helege (0 éﬁ?dé@féf%‘?ﬂ?ﬂf\?%@l(@)“etbﬁ%ﬂmﬁs normal |y
r enoved und@dloﬂﬂne(amﬂﬁuwm&neemscfmafb tioro iYL fantt iRio).he net hyl ester to

| the amide. The eSteT{@é%e@lﬁ'ﬁal&%‘%gvdﬁggﬁ%%&?“‘%ﬁg% QpYsify the

2-substituted-5,6 di ter their
synt hedPs V\ﬁé‘lqﬁthﬁlé’a]ﬁﬂploé gé’éf‘t Gitte alkyl Hﬁ?ﬁnsﬁé:lé?%thﬁ?quked fromthe

reaction C'b%&leﬁ'ﬁ Pérotds cﬁﬁﬁgd%l)iré’wﬂﬁéﬁ%? $nore HalbedBsdBlitidnt? OB WO 03/ 035077
Schere 1 0 term C1- 42ha 0 1” has an anNIogous meanmg Tﬁe te%l% %ﬂuoroal%yl has

an analogous meaning except that the halogen substituents are restricted to fluoro.
Suitable fluoroalkyls include the series (CH2))-4CF3 (i.e., trifluoromethyl, 2,2,2~

15 tifluoroethyl, 3,3,3-trifluoro-n-propyl, etc.).

The term “carbocycle” (and variations thereof such as “carbocyclic” or

“carbocyclyl”) as used herein refers to (i) a C3 to Cg monocyclic, saturated or
unsafurated ring, (ii) a C7 to C]2 bicyclic ring éystem, or (iii) a C11 to Cig 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” generally refers to a C7 to Cy( bicyclic ring system
in which each ring is saturated or unsaturated and two adjacent carbon atoms are

25  shared by each of the rings in the ring system. Fused tricyclic carbocycles have an
analogous meaning. A subset of the fused bicyclic carbocycles are those bicyclic
‘carbocycles in which one ring is a benzene ring and the other ring is saturated or
unsaturated, with attachment via any carbon atom that results in 2 stable compound.
Representative examples of this subset include the following:

. OOCoCo
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carboxylic acid derivatives with amnes to form carboxam dggpait 206ce! |

known in the art. Suitable nethods are described, for exanple, 5 in Jerry
Mar ch, Advanced Organic Chemistry, 3rd edition, John W1l ey & Sons, 1985,

pp. 370W&B5RHi nes of formula 1-1 can be prepared ué’cﬁlﬁﬁkgﬂ%ﬂ%t hods
described in Richard Larock, Conprehensive Organic Transformations, VCH
Publ i shers Inc, 1989, pp 385-438, or routine variations thereof. Methyl

1- al kyl - 1, 6-di hydr o- 5- hydr oxy- 6- oxopyri m di ne- 4-car boxyl ates 10 of formnul a
1-2 can be prepared as shown in Scheme 2, wherein am doxinme 2-1 can be

reacted with DMAD i n-an 2Qpr 0 \- sol yvent _and a suitable tenperature
to give the inter N di Hy o@ 2- ,\f’o owed by protection
of the 5-hydroxy gr 2-R i a oteletd ng agent such as
benzoate or pivalate to give 2-3, and: t en al kyl ation of nitrogen-1 to
afford 1-2. This procedure is described in the 15 literature [Cul bertson et
al ., JHeterocycl. CilhoterhI%9]" rdférs (orgromid2Berd and pdDy-barboogadicpiogi mi di ne 2- 2

can be is %)@Eﬁﬁ:%lvﬂ%rgﬁ {h%q{ldlyldH ?&g&%&f& di@s t}{%xﬁ r[(""n% }Q&n%gmscd & Oup can be

I nt roduced reactlon ng agent In the
presence oqtttaah¢d|tmac§a)meevu§a§@g{eém§d S%@@P@#ﬂ E&F‘Wdﬁ%hi phei, a mixture of N
and 0- =l kf{dpﬁ&?ﬁaﬂﬂﬁl ?]ey}qs results, the desired N-aI kyaat ed product 1-2

can be separat ed by ash chr aph xemplified in
Exanpl e 1. 18 April V\%qfi@?yﬁgwgafaq’ﬂ%%%@ﬁeﬁteﬁ%assgﬁm% rrB)pr otection P*
= protecti mé‘het[srogy@ylﬂ bEpadly refe@ro @Rz & tR3memperads-satur@e@orn ua@OMatedase 0 X =

hal o 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 (ii) or (iii) is independent of or

10  fused to the other ring or rings and each ring is saturated or unsaturated, and-the
monocyclic ring, bicyclic ring system, or tricyclic ring system confains one or more
heteroatoms {e.g., from 1 to 6 heteroatoms, or from 1 to 4 heteroatorus) selected from
N, O and S and a balance of carbon atoms (the monocylic ring typically contains at
least one carbon atom and the ring systems typically contain at least two carbon

15  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. 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 substitvents may be

20  attached to any atom in the ring, whether a heteroatom or a carbon atom, provided that
a stable chemical structure results.

Saturated heterocyclics form a subset of the heterocycles; i.e., the term

"saturated heterocyclic" generally refers to a heterocycle as defined above in which
the entire ring system (whether mono- or poly-cyclic) is saturated. The term

25  ‘“saturated heterocyclic ring" refers to a 4- to §-membered saturated monocyclic ring
which consists of carbon atoms and one or more heteroatoms selected from N, O and
S. Representative examples include piperidinyl, piperazinyl, azepanyl, pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or

30 tetrahydrofuranyl).

Heteroaromatics form another subset of the heterocycles; i.e., the term

"heteroaromatic” (alternatively “heteroaryl™) generally refers to a heterocycle as
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0 1-2 0 Methyl 1-alkyl -1, 6-di hydro-5-hydr oxy- 6-oxopyri m di ne-4-carboxyl at es
5 of fornula 1-2 can be prepared as shown in Scheme 3, whengiAprR006

N-al kyl am doxi me 3-1 can be reacted w th di nmet hyl acetyl enedi car boxyl ate to
give th cted 1-2 (P=H). The unprotected conpy n be i sol at ed
as such%(y&ﬁ?s%&gn be converted to 1-2 by reaction W|t (gBO bl e
protecting group. Schene 3 is exenplified in Exanple 2. 10 Scheme 3 R2 WOH
1) DMAD R' 'NH 2) heating; 3-1 solvent 3) protection 0 R2ZN OP* Rl 'N (
OCH3 [P* = protective 1-2 0 group Am doxines 2-1 and 3-1 are prepared from
the corresponding nitriles 15 by chem stry elescri bed herei n (see Exanple
Lo Lop b ARl B Bl hing ot BBt hok00P W CPRART7

PCT/ GB02/ 04753 Nitriles can ared from car acids by various

pr ocedur es ZRHBHATIGSFITR. dhe term;” @raepwaﬁc HRg r%firaﬁérer -BEHYEESi on t o

car boxanmi dﬁﬁm@alﬁdh&o@ﬁtﬂﬁﬁ@%&tﬁomﬁm Bozchva\aton(s kel badh@dn@e Lett. 1989, 30:
5193) (see ) p.an ratjon am de by the
proc edur e 0$L‘§§W§E§ rahe E%% ﬁgnggpé/%f@g% © heftemanPnga 5 Exanpl e 6,
Step 3)3 Congrdbeleds m*ndrlhevnf@bémmwhmmdml @?ﬂ@emelr, énenwb(uoﬁul a 3-3 or 3-6
can be prepgh :%W ﬂuﬁe@pmﬂﬁmqmm&m %I%azpoﬁﬂtt&ra%oﬁﬁgx&ol yher ein

hal oderi vati ve t e bronunat ion or

chl ori nat i BROGEC é{ll Q’EﬁdfaéBlV]ethé%B]gF r‘sé’ﬁﬁazo f faﬁégﬁ“’ﬁlg%&[y CHBr, -CH2Cl, -CHBr-, or

-CHC - group, foll O\Beaqirebgntaihwspim@éamﬁblcmhchetetduwlﬂah@gkn wi th a nucl eophile
(" Nu™) Sucﬁerﬁﬁ f‘lmn@(gyl fs&h(@(%lyl BbaA Wi, qhRhid m%l d13$19d&%5/ghlﬂno%ﬂ§yl whi ch need

nucl eo h|Ie su ester “inter
not be .salluafezehnylena%mdtqhmmwl {sRehroRs Y tethydspquinghiayl GlYYy i nto t he

car boxam detrthyldroisoghin@lit), ifogquihblis, 243~ ﬁdyt&bbeazo?u@ﬁyl&ﬁdlhﬁ&hﬁdﬁﬁo-3 i's
exenplified in Exanple b. 15 Schene 3 - Part 1

\ =N
N 7
1,4-dioxinyl (1 e., C[ ) imidazo(2,1-b)(1,3)thiazole, (1 e., \)\5 ), and

>
benzo-1,3-dioxolyl (i.e., CEO ) In certain contexts herein, @[0

alternatively referred to as phenyl having as a substituent methylenedioxy attached to

15  two adjacent carbon atoms.

Representative examples of tncychc heterocycles include
phenothiazinyl, carbazolyl, beta-carbolinyl, tetrahydro-beta-carbolinyl, acridinyl,
phenazinyl, and phenoxazinyl.

Unless expressly stated to the contrary, an “unsaturated” ring is a

20  partially or fully unsaturated ring. For example, an “unsaturated monocyclic Cg
carbocycle” refers to cyclohexene, cyclohexadiene, and benzene.

Unless expressly stated to the contrary, all ranges cited herein are
inclusive. For example, a heterocycle described as containing from "1 to 4
heteroatoms" means the heterocycle can contain 1, 2, 3 or 4 heteroatoms.

25 When any variable (e.g., Ra, Rb, Re, RK, ete.) occurs more than one
time in any constituent or in Formula I or in any other formula depicting and
describing compounds of the invention, its definition on each occurrence is
independent of its definition at every other occurrence. Also, combinations of
substituents and/or variables are permissible only if such combinations result in stable

30  compounds.

The term "substituted"” (e.g., as in “aryl which is optionally substituted
with one or more substituents ...”") includes mono- and poly-substitution by a named
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OA = carbocycle, heterocycle, or alkyl P = Hor protective group X= Cl or
“Br Nu nucleophile R = Hor alkyl Nu 3-2 R3 1 HN,R4 18 ApBiApri2Q0& WO

03/ 035077 Schenme 3 - Part 2 0 Nu 3-4 carbocycl e, heterocycl e, or alkyl P =
H or %; & group X = d or Br Nu = nucl eophile = Hor alkyl R™
3-5 pCTMEHY 1 H\,R4 3-6 R3 N R4 Schene 4 d’é:fff Y% preparation
of conpounds of the I nvention that contain an alkylated aliphatic amne in
the substituent at the 2 position. Nitrogen alkylation is achieved via a
reductive am nation or alkylation. The nitrogen al kylation can be
performed before formation of the amde (via 4-3) or after formation of the

ami de (Vi 2 sfsBhefl9paidiag: 46 Lo aiiRtTiRk Subhulibh BHISAR Surlplr ot ection as
i Apble! 7

necessar Schene 4 is exe a es
y: subsututlon at the same site 1s chemlcally allowe rrp

The compounds of the present invention may have asymmetric centers

and may occur, except when specifically noted, as mixtures of sterecisomers or as
5  individual diastereomers, or enantiomers, with all isomeric forms being included in
the present invention.

The N-substituted hydroxypyrimidinone compounds of the present
invention may also occur as tautomers thereof. It is understood that the present
invention includes all tautomers of the hydroxypyrimidinone compounds of Formula

10 1, both singly and in mixtures.

The compounds of the present invention are useful in the inhibition of
HIV integrase, the prevention or treatment of infection by human immunodeficiency
virus (HIV) and the prevention, treatment or the delay in the onset of consequent
pathological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying the

15  onset of AIDS, or preventing or treating infection by HIV is defined as including, but
not limited fo, treatment of a wide range of states of HIV infection: AIDS, ARC
- (AIDS related comple){), both symptomatic and asymptomatic, and actual or potential

exposure to HIV. For example, the compounds of this invention are useful in treating
infection by HIV after suspected past exposure to HIV by such means as blood

20 transiusion, exchange of body fluids, bites, accidental needle stick, or exposure to
patient blood during surgery.

The compounds of this invention are useful in the preparation and
execution of screening assays for antiviral compounds. For example, the compounds
of this invention are useful for isolating enzyme mutants, which are excellent

25, screening tools for more powerful antiviral compounds. Furthermore, the compounds
of this invention are useful in establishing or determining the binding site of other
antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of
this invention are commercial products to be sold for these purposes.

Compounds representative of the present invention have been tested

30 forinhibition in an assay for the strand transfer activity of integrase. The assay is
conducted in accordance with Wolfe, A.L. et al., J. Virol. 1996, 70: 1424-1432, for
recombinant integrase, except that: (i) the assay uses preassembled integrase strand
transfer complexes; (ii) the strand transfer reaction is performed in the presence of
inhibitor in 2.5 mM MgCl, using 0.5 to 5 nM of a 3’ FITC labeled target DNA

35  substrate as described in WO 02/30930 and (iii) strand transfer products are detected
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18 April 2006 WO 03/035077 Scheme 4 0O R3 21 | R~-NOP FiNR4 UUMB a
heterocycle in which a basic amne with 1 or 2 Hs His pagtApoil 2006
attached to the ring; or an alkyl substituted wth a basic am ne vvi][h
lor2H s = rotective group RP, R4 = H, alkyl, |._. X = hal ogen
N R4 Co ooﬁqug%sﬂ%f Iot he present invention wth general PF%’E?%%%”?—S 5

contai ning an acyl ated nitrogen or sulfonylated nitrogen in the substituent
at the 2- position, can be prepared followi ng Scheme 5. Acylation or

" sulfonylation of the nitrogen in the 2-substituent of the pyrimdine core
provi des conmpound 5-2, which can be elaborated into the final am de 5-3 by
react i onI ofusmg st hlll{ﬁlhie@lhaﬂﬁhm?seicﬂnj?gdéai a?lgBPng?%Zﬁ?HHgy éﬁpma%ilﬁnﬂnéscﬁﬁftgﬁm i f7i5€(i8

i n Exanpl e 10 OW. 5 z 1~ -

nor 112006 Sy Woptil, Sl iF AR 2, e soReunds sl i at 1 on ocr

forth in Table 1 below) tested in the integrase assay demonstrated IC5(’s of about 5

micromolar or less.

5 Further description on conducting the assay using preassembled
complexes is found in Hazuda et al., J. Virol. 1997, 71: 7005-7011; Hazuda et al.,
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et al., Science 2000, 287:
646-650.

Certain compounds representative of the present invention have also

10 - been tested in an assay for inhibition of acute HIV infection of T-lymphoid cells,
conducted in accordance with Vacca, J.P. et al., Proc. Natl. Acad. Sci. USA 1994, 91:
4096. These compounds demonstrated IC95’s of about 20 micromolar or less.

"The compounds of the present invention may be administered in the
form of pharmaceutically acceptable salts. The term "pharmaceutically acceptable:

I5  sait" refers to a salt which possesses the effectiveness of the parent compound and
which is not biologically or otherwise undesirable (e.g., is neither toxic nor otherwise:
deleterious to the recipient thereof). Suitable salts include acid addition salts which
may, for example, be formed by mixing a solution of the compound of the present
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric

20  acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof can include alkali metal salts (e.g., sodium or potassium salts),
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with
suitable organic ligands such as quaternary ammonium salts. Also, in the case of an

25 acid (-COOCH) or alcohol group being present, pharmaceutically acceptable esters can
be employed to modify the solubility or hydrolysis characteristics of the compound.

For the purpose of preventing or treating HIV infection or preventing,
treating or delaying the onset of AIDS, the compounds of the present invention may
be administered orally, parenterally (including subcutaneous injections, intravenous,

30  intramuscular, intrasternal injection or infusion techniques), by inhalation spray, or
rectally, in the form of a unit dosage of a pharmaceutical composition containing a
therapeutically effective amount of the compound and conventional non-toxic
pharmaceutically-acceptable carriers, adjuvants and vehicles.

The term "administration" and variants thereof (e.g., "administering” a

35 compound) in reference to a compound of the invention mean providing the
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g, = a heterocycle in which a basic amne with 1 or 2 Hs His part of
or attached to the ring; or an alkyl substituted with a hagiptiladsicne with
1 or 2Hs X=CorS n=1 ifXisC n=2ifXisS P = H or protective group Rw =
al kyl,cﬁrq\;ol ar. het erocycl e PCT/ GB02/ 04753 O R OP | h,’)n 5-2 R3

HN, Re 09938390 i R ~n~/~/ ~J OR3 | Rw X~NO)n 11 NPIQZ{’%B"%’“? 2 preparation
of conpounds that feature a carboxam de at the 2 5 position of the

pyrim di ne core can be achi eved as shown in Schenme 6, wherein a starting
material bearing a 2-ethyl- and a 4-nethyl carboxyl ate functionality (6-1)
Is enployed. This strategy will allow the regiosel ective el aboration of

the 4- et by sl 6 a 1iBlidg bP\Re EaERRNAM melmlmﬁatngmfwemeﬁt sui tabl e ani ne.

The ot her §7S]75 the 2 position C'ﬁ\ urther el aborat ed.
Scheme 6 | &éﬁﬁmwﬂé&f ‘fhﬁ “Eﬁ’é’??&l%af?dﬂl&f ffé@fdwm‘ilée CPRbIBEE WD 03/ 035077
PCT/ GB02/ O4ith 3nSeliadre ofhefactive agents (e.g., antiviral agents usefu] for treating HIV

infection or ATDS), "administration” and its variants are each understood to include
5  concurrent and sequential provision of the compound or prodrug and other agents.

As used herein, the term "composition” is intended to encompass 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, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes aileviation

20  of the symptoms of the disease being treated. When the active compound (i.e., active
ingredient) is administered as the salt, references to the amount of active ingredient
are to the free acid or free base form of the compound.

The pharmaceutical compositions may be in the form of orally-
administrable suspensions or tablets or capsules, nasal sprays, sterile injectible

25  preparations, for example, as sterile injectible aqueous or oleagenous suspensions or
suppositories. These compositions can be prepared by methods and contain
excipients which are well known in the art. Suitable methods and ingredients are
described in Remington's Pharmaceutical Sciences, 18® edition, edited by A. R.

Gennaro, Mack Publishing Co., 1990, which is herein incorporated by reference in its

30 entirety. :
The compounds of this invention can be administered orally in a

dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body weight per day

in a single dose or in divided doses. One preferred dosage range is 0.01 to 500 mg/kg
_ body weight per day orally in a single dose or in divided doses. Another preferred

35 dosage range is 0.1 to 100 mg/kg body weight per day orally in single or divided
-63 -




R2 NOP EtO ~NI OCH3 R3O0 HN R4 R2--N~/OHR3 civ O6-1 R2 OH R3. \ N~/
R3 RA~, NN if N R4 O6-3 6-2 N,R4 Conpounds of the present ilwvenl 2@t of
formula 7-2 can be prepared by reaction of aldehydes or ketones 7-1 with

sui t abl n under reductive al kylation condi t o] wn i n Schene
7. Scheﬁ‘a&g}““%%exerrpl i fed in Exanple 14 bel ow. | E%F"?ﬁ'ﬂ%{% WO 03/ 035077
Scheme 7 R 0 O HNRv N R3 RX NR4 O = absent, aIkyI or aryl P = Hor
protective group RW= H, alkyl, or aryl Rx = H, alkyl, or aryl Rv al kyl

or aryl, or Rx and Rv together with the Nto which they are attached form
an N-containing heterocycle PCT/@02/04753 R2 0 OH ~ R3Ix R 7-2 In the

processes fdoges PRI a0lirSdEBREY AR ofipoditiths REES b vildiME Mel o 62t
tablets or capsules containing 1.0 to 500 milligrams of the active ingredient,
particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500
milligrams of the active ingredient for the symptomatic adjustment of the dosage to

5  the patient to be treated. The specific dose level and frequency of dosage for any
particular patient may be varied and 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 cdmbination with effective amounts of one or more of the
HIV/AIDS antivirals, imunomodnulators, 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 HEV infection, AIDS, ARC

GW 1592 (ZIAGEN®) (nRTT)

1592U89

abacavir + Jamivudine +  GlaxoSmithKline HIV infection, AIDS, ARC

zidovudine (TRIZIVIR®) (nnRTI)

acemannan Carrington Labs ARC

(Trving, TX)

ACH 126443 Achillion Pharm. HIV infections, AIDS, ARC
(nucleoside reverse
transcriptase inhibitor)

acyclovir Burroughs Welicome HIV infection, ATDS, ARC,

_64-
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S forth in the foregoing schenmes and exenplified in the exanples bel ow,
functional groups in various noieties and substituents may 1B psiABIG | ve or
{ﬁactlve under tre aeactlon conditions enpl oyed and/or in the presence of
e reagﬁm3 npl oyed. Such sensitivity/reactivity ere with the
progress gﬁe desired reaction to reduce the yiel &%dl{a%{&%d;em red
product, or possibly even preclude its formation. Accordingly, 10 it may be
necessary or desirable to protect sensitive or reactive groups on any of
the nolecules concerned. Protection can be achieved by neans of
(C:;)nvent! onal  prot (éﬁtl ng groups, such as those described in Protective
oups in gani c emstry,,.. ed essr 1973 and in
T. W Green‘g:)&ga. GM Wits, E?“é’_%‘?&?SP’?}%mb oups’in %gar’n C % nt hesi s, John
}lebgy & S;mg,51$991 The prgt?mion@gos&ﬁergf oups I&Ehn&emxem&dﬁ&@ a conveni ent
ubsequen age _ usi met ho nown in the F fBEPAEG in preparin
the conpo g‘)VHfleI nventlgﬂqﬁt is soneti neﬁi}lﬁgeggénslary t‘%ﬁ%rot e(F:)t gne o?
nore am noG ps (e g., amno groups present Tr[) substituents at the
grple ti otnAg{'yg%hg pyri En di noB®Migehng) Wi th, fAREXRERIEY msiBetz or Cbhz group
protec ydroxy (e.g An 15y¢mxy grams on the pyrimdinone rin
-78 18 April 2006 WO 03/ 03509106 [ GB02/ 04753, wi t.h, for a benzo;g/l)
or benzyl #gpPkipterfyRB Boc groQB"‘E U5em$ e v e Sl§ Praom rTPrrhant (e.
TFA) either before or after formation of the “81’1 C-6 of tﬁe’
pyrim di nowgbeus. ~The Cbanaibdbenzyl gr omf@f@u@mmﬂ)&l |y renoved by
cat ?I ?/][I c yf rogenati on or under strong aci daggnditions, either prior to
or following formation 5 of the final am de..CltRrORBELYEL) gr oup can be
renoved concurrently with the formatlon of the f| nal, am d)e. Exgrrpl es 6 and
12 bel ow i ihpstavitt e t he use Glaxa Yl gr ot ectkil¥ BQR)AQH%’ of Boc, benzoyl
and benzyl 14r&Déctive groups(AGENERABE®bar atléﬁ conmpounds of the
invention. GW1&chene 8 0 coupling 0 RaOH R b0 | B 1= a heterocycle in
which a bysdcs@vamwe) with 1 or 2 Hs His part of or attached to the ring;

or an al kylansgr%)t()csirtll tuted w tﬁdﬁaf%sohﬁoz?e? ne V\Ak& 1 0or2Hs 00
LM 427 (Dublin, OH)
‘ Erbamont
(Stamford, CT)

antibody which neutralizes Advanced Biotherapy AIDS, ARC
pH labile alpha aberrant ~ Concepts (Rockvﬂle,

Interferon MD)

AR1TT Aronex Pharm HIV infection, AIDS, ARC

atazanavir (BMS 232632) Bristol-Myers-Squibb  HIV infection, AIDS, ARC
(ZRIVADA®) (P

beta-fluoro-ddA Nat Cancer Institute AIDS-associated diseases

BMS-232623 Bristol-Myers Squibt/ ~ HIV infection, AIDS,

(CGP-73547) Novartis ARC (P

BMS-234475 Bristol-Myers Squibt/  HIV infection, AIDS,

(CGP-61755) Novartis ARC (PD)

capravirine Pfizer HIV infection, AIDS,

(AG-1549, S-1153) ARC (unRTI)

CI-1012 Wamer-Lambert HIV-1 infection

cidofovir Gilead Science CMYV retinitis, herpes,

) papillomavirus

curdlan sulfate - Al Pharma USA HIV infection
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z 1l ,OH R~ ni R3 The preparation of conpounds that feature a his

oxal am de at the 2 position of the pyrimdine core can beladir#eedh as
shown in Scherre 8, wherein a -79 WO 03/035077 PCT/ GB02/ 04753 starting
materi al_bearin a basic nitrogen at the 2- position of the rimdine

car boxyyrﬂ g’ is enployed. This strategy wll al ey 6’0‘@ ain the
final corrpound (8- 3) followi ng two possi bl e procedures: by sinple coupling
of nonoam de oxalic acid to the am ne (8-1) or by the acylation of the
basic nitrogen of 5 (8-1) with dinethyl oxalate to give the ester
internediate (8-2) that is converted to the final conpound by heating in
presence of am ne iin appropriate solvent. Schene 8 . is exenplified in
Exanpl es 1‘73“0@% s peme| olediprauteo| | owi ng EXBNSHRES serve only to
illustrateg h’@ invention and its practice. The exanples are not to be
const rued ¢éng1 tations on gQgesScope or spirijbhi@hreatddfingd tyervi nventi on.
EXAMPLE 1 g& er1 heral CMV

5- (benzoyl 6xy) - 2 [1 (tent - but oxycar bonyl ) pyrr Iuggn 2-yl]-1-nethyl - 6- oxo-
1, 6-di hydropyri m di ne-4-carboxylate O H3C, ni ,,OBz N O 15 Boc OCH3
Step 1: Tedtlatinding - 2- [ ani no( RjatmesigUpiatio) nmet hg]‘l pjaction.irdPRe- | - car boxyl at e
N, OH NH2 I Boc N A sol ution ofREﬁﬁBJB’IQR@m ne hM%ummlde (1.0 eq.) in MOH

was 20 addﬁgin%sglf&eto a sol g¥pOH. The resul ting
reaction mxture was fi Itert%q ag lgtﬂé satic
tent - but yl - 2- cyanopyrrol i di ne- careb a c?'%% I n met hanol and

"stirred atdd® C for 2 h.The Hoffmmiaﬁasher ermvHWuﬂiecvamwdDSahRiCt he residue
treated w (Alcwatdies,; the sol i (HIWIB®)iltered anthR@B)shed with a m xture of -80
18 April 2e{i6oMBi{iizdep35077 PCT/ GB02/ 04753 Et 20 Petrol eum Ether 1:1 to

arv};_or dt hed&f the conpound aSant\é\m/Ityers gquﬂalgj aSHfV IFécti 10n %D)QfAlget aners by

Dideoxyinosine (VIDEX®) combination with AZT/d4T
(nRTD)
DPC 681 & DPC 684 DuPont HIV infection, AIDS, ARC
(PD
DPC 961 & DPC 083 - DuPont HIV infection AIDS, ARC
; {nnRTRI)
emvirine Triangle Pharmaceuticals HIV infection, AIDS, ARC
(COACTINON®) (non-nucleoside reverse
: transcriptase inhibitor)
EL10 Elan Corp, PLC HIV infection
(Gainesville, GA)
efavitenz DuPont HIV infection, AIDS,
(DMP 266) (SUSTIVA®) ARC (nnRTI)
Merck (STOCRIN®)
famciclovir Smith Kline herpes zoster, herpes
simplex
emtricitabine Triangle Pharmaceuticals HIV infection, AIDS, ARC
FTC (COVIRACIL®) (nRTD)
Emory University
emvirine Triangle Pharmaceuticals HIV infection, AIDS, ARC
(COACTINON®) (non-nucleoside reverse
_ transcriptase inhibitor)
HBY(97 Hoechst Marion Roussel HIV-infection, AIDS, ARC
(nRTI)
hypericin VIMRx Pharm. HIV infection, AIDS, ARC
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"H- NWVR (DVMBO-d5, 400 MHz) S 8.92 (s, 1 H), 535 (s,1 H, 515 (s, 1 H),
4.25 (bs, 0.5 H, 4.10 (s, 0.5 H), 3.40-3.30 (m | H), 2.18AbtlQ0¢M 4 H),
1.40 (s, 4.5 H,1.35 5 (s, 4.5 H), one signal is obscured by water. Step
2: Methyl 5-(benzoyl oxy)-2-[1-(tent-butoxycarbonyl)pyrrolidin-2-yl]-
hydr oxy BT he- 4 car boxyl at s o N OB LLOS 107 RAGHIENE of  he
product of Step 1 (1.0 eqg.) and dinethyl acetyl enedicarboxylate (1.05 eq.)
in CHC13 was refluxed for 3 h. The reaction m xture was concentrated and
the crude product was used directly in the next step without further
purification. The crude product was dissolved in xylene and refluxed for 24
h. The solvent was renoved in vacuo and the crude was, di ssolved in
pyri di ne. Bepmbinant hsmamhydr i JEIORAEOSSHBSY (1. SAQESQ)[{aPW%S*‘F‘@%l on mixture
was sti rreﬂltﬁfﬂfmﬁhterrper at (Meedy§4) the st&REing material was consumed

as det er m pedrby, Ma.@gnal ysi smté;ﬁgn{%géson MARCUAED$@s concentrated, and
the resulting ol was diluted wwth ethyl acetate and washed with IN HC

sol ution, bWingriated NaHOOB sMetrki(EGR] ei’tN@)at e \Endsctien | AIPPodRC: The crude
oi | obtained after organic sol vent evapor at i orsymaestie FIY 8esihip. f 1 ash 20
chromat ography to obtain the title conpound a®saingembipaiofiorifd. ' H NVR
(CDCl 3, 400 Mz) 812.08 (bs, 111), 8 18 (d, JAZT/AAYAdE 2 H), 7.64 (t, J =
7.4 H 1 H, 7.50 (t, J =7.6 Hz, 2 H, 4.80-@)60 (m 1 H, 3.82 (s, 3 H),

360350 H), 3.40-3. 50- . 2 H, 2.00-1.70 (m 2
, 1.50 (gﬁégli?) M5 i nk 44%9%%'@(@“5@% epé%l;kp auﬁfll

5 (benzoyl IYN7/2AGIT7§ t er t - butgenyrcmr bonyl ) pyr rBIV ohifeetign \WIDSJARC

met hyl - 6- oxo- 1, 6- di hydropyri m di ne-4-carboxyl@0e To a stirred solution of

t he produc f Step 2 (1.0 eg. ) An THE. 2 s_adde 1.2 eq.) followed
by the addh\ﬁ'&KEOf cH3l (2. oﬂﬁgd.cﬁa?ce?ﬁgtlﬁﬂgzctiig]n‘}‘\%%g"%ls “Cfieé;ts April 2006 WD
03/ 035077 BeaihfdBE241d753 st i Glazd VadlicéE€ unt i | Hi\hafetion,tAIDY, mat eri al was
consuned as determ ned by MSERMVEB®)SIi s. The rARCt ilsmwithdZEoncent rat ed and
the residue taken up with Et OAc, washed wi thmRTN HCl, saturated solution
of NaHCO3 and brine. The organic S ver anhydrous Na2SO4,
filtered alfPue®Hcentrated. Hétf’]f'@gerég&‘ﬂw@’ sho{%@g/@?&“‘i ratio 5 N (desired
product) Vehidsir PABEBIY at | opbbokhe title prodhDV inf@siopWIDE] &RCby flash

col um chromat ography (EtOAc: Petrol eum Etherppl: 1) and obtained as a 1:1
m xture of rotamers by NVR 'H NVR (CDC13, 400 M—lz) S812A§ J =7 Hz, 2
H), 7.58 (lopingvie+7itpgayir] H) A*?thB(I?ALETRﬁ@ HLV ingécfipn, AID§7ABCo5 (m 0.5
H, 4.87-4(8BTG@$/0.5 H), 3.74 (s, 1.5 H), &’i)(s 1.5

Pt

mozenavir AVID (Camden, NJ) HIV infection, AIDS, ARC

(DMP-450) (PI)

nelfinavir Agouron ) HIV infection, AIDS,
(VIRACEPT®) ARC (PT)

nevirapine : Boeheringer HIV infection, AIDS,
Ingleheim ARC (mnRTI)
(VIRAMUNE®) :

novapren Novaferon Labs, Inc. HIV inhibitor
{Akron, OH)

pentafusaide Trimeris HIV infection, AIDS, ARC

T-20 7 (fusion inhibitor) -

peptide T ' Peninsula Labs AIDS

octapeptide (Belmont, CA)

sequence

PRO 542 ~ Progenics HIV:infection, AIDS, ARC

(attachment inhibitor)
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10 H, 3.63 (s, 1.5 H, 3.59 (s, 1.5 H, 3.56-3.42 (m!| H), 2.40-2.25 (m 5
H, 1.41 (s, 4.5 H, 1.25 (s, 4.5 M M5 mz 458 (MtH)+. Alsapsbz@iéned was
t he O-net hyl ated conpound of fornula: OCH3 0 15 as a mi xture of rotanmers by
NVR. 'H-NI\/R%SCDCB, 400 MHz) 8 8.21 (d, J = 7.6 Hz, 2|_ch 7.72 (t, J =7.6
Hz, 1H)YOMPBECt, J = 7.6 Hz, 211), 5.10-5.05 (m 0. 3EIPBIBMR. 4. 95 (m
0.711), 4.01 (s, 311), 3.87 (s, 311), 3.80-3.60 (m 211), 2.50-2.40 (m
1H),. 2.15-2.00 (m 21), 2.00-1.85 (m 1H), 1.61 (s, 2.711), 1.40 (s,
6.311). M5 miz 458 (MtH) +. 20 EXAMPLE 2 Benzyl
2- [ 5- (benzoyl oxy) - 4- (et hoxycar bonyl ) - 1- net hyl - 6- oxo- 1, 6-
di hydropyri m di n-2-yl]indoline-1-carboxylate 0 H3C, .,) | OOC[]:Dh Owve -82 18
Apri | 2006PRADI#B/ 035077 PCT/RepEFMe4753 Step £ n, AIDS, AR
2- [ [ hydr oxy(met hyl ) ami no] (i ni no) net hyl ] i ndol i G&R5-cogegepigxiphifiter)
1-Benzyl oxycanbpnyl - 2- cyanoi Rdalonig, Wagiuadde e Bufied, vy affectibn,>
triethyl ar%hﬁgph Hnate and MeEHOH HCl (2 eq.) dé rg& @?"irrf&ftibﬁsr stirring

, disso

over ni ght reaction m xture was evaporate ved i n Et CAc, washed

wi th wat erPNGlne@®0over Na2Rbarmaasir Eriglpor at edVoinkeiay ABHARG t 1 e conpound.
'H NVR (DVBO-d6, 340K, 300 MHz) S 7.68 (d, J@®D8.0 Hz,1 H), 7.41-7.30 (m 5
H, 7.19 (t,,.J = 7.5 Hz, 2 .99 (t, J = FafrHE. 5.53 (dd, J= 5.5,
10.9 Hz, |1§""PB“,°°1_10 5. 22 (s,%’-’ﬁ?, 3.62 (dd, J= 1f?&8?&1§%8m, 1 H), 3.33
(s, 3 H, BBOLD4dd, J= 5.5 HbheffieldMed.Hech 1 H)EIVNBfention, 3285.( MkH) +. Step 2:
Benzyl 2-[5-(benzoyl oxy) - 4- ((iHeusiaxYEar bonyl ) -AR@Get hyl - 6- oxo- 1, 6- 15

di hydropyrim di-2-yl]indolingl -.carboxyl ate . chpg¥ Step 1 was

di ssol ved TR™%¥ic13" and di m@éﬁg@@fnedi cﬁ@lRf gckﬁé was added dropw se
(1.2 eq.) @BT-88N t enper ature: t 4 1t the mXture was evaporated, and

t he residue was.di ssol ved ir’H())(f}H engmir(l)ghe stirgRd at. 16 for 2 days. The

sol vent waS9PiEH evapor at ed,(F %ﬁ@& dueH%pé rssol’ved in pyridine,
after which (PhCO 20 (2 eq.) al and t action mxture was
stirr e_d fosrtav%dicrilf%yda'f Af ter CVERRQYS )Ire(l?snSquEb%e r eﬁl"{)iﬁe@ n%ﬂ?s"; Aid was diluted

didehydrodeoxy- (ZERIT®) (mRTL)

thymidine

T-1249 ' Trimeris HIV infection, AIDS, ARC

- (fusion inhibitor)
TAK-779 Takeda HIV infection, AIDS, ARC
: (injectable CCRS receptor

antagonist)

tenofovir Gilead (VIREAD®) HIV infection, AIDS, ARC
(nRTD

tipranavir (PNU-140690)  Boehringer Ingelheim . HIV infection, AIDS, ARC
Fh

TMC-120 & TMC-125 Tibotec HIV infections, AIDS, ARC
(mnRTT)

TMC-126 Tibotec HIV infection, AIDS, ARC
(FD

valaciclovir Glaxo Wellcome genital SV & CMV

' infections

virazole Viratek/JCN (Costa asymptomatic HIV positive,

ribavirin Mesa, CA) LAS, ARC

zidovudine; AZT Glaxo Wellcome HIV infection, AIDS, ARC,

(RETROVIR®) Kaposi's sarcoma in
: ' combination with other

therapies (nRTI)
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with Et OAc, washed with HC IN, dried over Na2SO4 and evaporated. The
product was purified by flash chromat ography on silica geli8 @ptiO2a06
petrol eumether, 1:4) to afford the title product. 25 'H NVR (DVSO d6, 340

K, 400 08(d J=7.3 H, 2 H, 7.77 (t, J = 2 , 71.62
(t, W%’“E?z"% 7.31-7.20 (m 7 H), 7.00 (t, JPE%‘F.A“QZ@? lH)H? 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(3,3H),3.56(s,3H),327(dd J= 4.4 Hz, 16.6 Hz, | H).
M5 mlz 540 (M+rH)+. 30 -83 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 EXAVPLE
3 N (4-Fl uorobenzyl) 5- hydr oxy- | - net hyl - 2- (4- et hyl phenyl ) - 6- oxo- 1, 6-

- di hydropyri mdi g ﬁlfbﬁﬂ?deo H3CKIO—| N H3C 5 To a stirred solutlon
of nmethyl 5-[( dgmet ro anol

net hyl - 2- (4- rretﬂﬁﬁrbﬁé?ﬁypl)"le@ﬂéﬁﬁvifs% %{Hﬁ?“&ﬁ&}]ﬂmw di ne- 4- car boxyl at e
(prepared frompr4eT ewiflydshieraen tiahdcspthye iptiibicedur es similar to those set
forth in Exanples 2 or 3) in DW 3 equival ents of 4-fluorobenzyl am ne were
added and mixture was stirred at 90 Cfor 2 h. The title product

preci pitated from t Hecoppornscf theapseserfrinversion sag alsp be pdmiistered iaddi ti on of 2 N

'(48:\/5 Oagg V\%glo hbﬁﬁ/ﬁﬁ%&?ﬁéﬂ{[ﬂﬁt@éﬁs@%ﬂﬂ%r!\ﬂ:ﬁ'ﬁ@ﬁicdﬁlﬁdﬂn@ﬂ@&ﬁbéh et her7 6'2H NNR2
H, 7.40-7" 9?@'25)1&%59@5’5@ ‘(ft‘g’o?bmggﬁ “Fé"mpé’“ﬁ} of tE &rﬁsef‘f J = 6.0 (m
Hz, 2H) , 3. 3h¢stidn cad)alsobedBmirgsterd] Mpombﬁamﬂwﬁﬁﬁccmrde&mr amEgENNVPLE 4

N-(4- 1) 107 R ALY ohioR A ita b WS idera, W oiobosh, WisIo@ss1A di ne- 4- carboxa

4,5- D %erM%%ﬁ%ﬂﬁ@W@ﬁﬁ%ﬂW?ﬁW%% WY 32503, WM 08 aci d 18 April 2006
WD 03/ 0350%0) ®IEAGSEBOROQITES13, WO 00/76514 , WO 00/76792, or WO 00/76793. The

compounds of this invention may be effectively administered, whether at periods of
pre-exposure and/or post-exposure, in combination with effective amounts of one or
more HIV/AIDS antivirals, immunomodulators, antiinfectives, or vaccines useful for
15 treating HIV infection or AIDS disclosed in the Table in WO 01/3 8332, 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, imrﬁunomodulators, anti-infectives or
vaccines is not limited to those listed above or listed in the above-referenced Table in
20 WO 01/38332, but includes in principle any combination with any pharmaceutical
composition useful for the treatment of AIDS. The HIV/AIDS antivirals and other
agents will typically be employed in these combinations in their conventional dosage
ranges and regimens as reported in the art, including the dosages described in the
Physicians’ Desk Reference, 54™ edition, Medical Economics Company, 2000. The

25 dosage ranges for a compound of the invention in these combinations are the same as
those set forth above.
Abbreviations used in the instant specification, particularly the
Schemes and Examples, include the following:
| AIDS = acquired immunodeficiency syndrome
30 ARC = AIDS related complex
BOC or Boc = t-butyloxycarbonyl
Bn =benzyl
Bz = benzoyl
7 CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycarbonyl)
35 DMAD = dimethylacetylenedicarboxylate
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‘OH NL-I /OHHO 0O 0 Owe

2- Et hoxycar bonyl - 4, 5- Di hydr oxy- 6- (met hoxycar bonyl ) pyri m di h&Apfb®G8i ned
from et hyl am no(hydroxyi m no)et hanoate (Branco, P.S. et al, Tetrahedron
1992, 4Q: by procedures simlar to those set fqr i anple 1] was
suspendgygogﬁﬁ%%’)cﬁ oxane/ THF 2:1 and I N NaOH was added. 9&{[{&3}19% mn the

m xture was acidified wth INHC solution, concentrated and filtered to
give the title product. 'H NWR (DMSO-d, 400 MHz) S 13.10 (bs, 1 H, 11.11
(bs, 1 H, 3.82 (s, 3H. MSmz 213 (MH-. 10 Step 2: Methyl

5, 6-di hydr oxypyri m di ne-4-carboxylate OH OV 0 A solution of the product of
Step 1 in HC IN sol Ut A PWasmethl Tai@fbpiifline 6 hours at 90C. Reaction m xture
was filtered and the mq%ﬁged \Aiftﬁ HC| IN. Evaporation of the filtrate
afforded the title pr £ M -dmethyiiormanede; i VR (DVSO-d6, 300 K, 400 MHz)
S7.75 (s, 1 H, 3.82HsetiBIH). 13C NVR (DVM5O d6, 300 K, 400 MHz) S

165. 66, 158.20, 147. 14,5139 804 geﬁize 85, 52.16. Step 3: Methyl

5-1(2, 2-di net hyl propano oxYy % ydr oxypyri m di ne-4- carboxylate H C(Me)3
20 0 -8% 18 April 200 @sigmwhmﬁmwwmoww| oyl chloride 1.1
eq. was added to a solmtvi-oRuradn iindempdddidady WlusStep 2 in pyridine, and the
m xture was heated to for. 10 .m nutes. . HPLC the conplete
conversion of starti nﬁt&éﬁgglp;ﬁqxﬁgn?eglg;gf#(@ﬁomﬁq?@%@g was concentrated, the
resulting oil was dil un-€#BAi+ metdidropgdsnzsicacthd washed with 1 N HC

solution. The 5 title \gtodispl) was obtained as a brown solid after
evaporation of the or%‘gbc_ hase and_ frituration with diethyl ether. 'H
NVR ( DMSO- d6, 400 Mz) .ﬁakyél?ﬂ“fqlﬁm%f% 18 (s,1 H), 3.85 (s, 3 H),1.28
(s, 9 H). 10 Step 4: NMREsuclear magnetic resonance
5-[(2, 2-di net hyl pr opanrgyl ] - 1- net hyl - 6- oxo- 1, 6-
di hydr opyri m di ne- 4- caqiri)lboéh%gt e

TFA = trifluoroacetic acid

THEF = tetrahydrofuran

15 The compounds of the present invention can be readily prepared

according to the following reaction schemes and examples, or modifications thereof,

- using readily available starting materials and reagents. In these reactions, it is also
possible to make use of variants which are themselves known to those of ordinary
skill in this art, but are not mentioned in greater detail. Furthermore, other methods

20  for preparing compounds of the invention will be readily apparent to the person of
ordinary skill in the art in light of the following reaction schemes and examples.
Unless otherwise indicated, all variables are as defined above.

The compounds of the present invention can be prepared by coupling
suitable substituted alkyl I-alkyl-1,6-dihydro-5-hydroxy-6-oxopyrimidine-4-

25  carboxylates (or carboxylic acids or halides) with the appropriate amines, as
represented by Scheme 1. In the scheme, P is H or a protective group, typically an
ester (¢.g., benzoate or pivalate) that is normally removed under the conditions
employed to convert the the methy] ester to the amide. The ester protective group is
typically used to purify the 2-substituted-5,6 dihydroxypyrimidine-4-carboxylates

30  after their synthesis when the unprotected product cannot be crystallized from the

| reaction crude and/or for synthetic reasons.
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O Dinmethyl sulfate (1.5 eq.) was added to a solution of the product of
Step 3 (1 eq.) in THE containing cesiumcarbonate (1.5 eq. )8 Aphe200sact i on
was carried 15 out at 50C for thirty mnutes. The sol vent was evaporated
and the resulting oil was dissolved in ethyl acetate, washed with I N HCl
sol uti o0 B Ude title compound was recovered asPY&BEN*YIid and used
in the next step without purification. '"H NVR (DMSO d6, 400 MHz) 8 8.43
(s,1 H, 3.81 (s, 3H, 3.45 (s, 3 H,1.30 (s, 9 M 20 Step 5:

N- (4-fl uorobenzyl)-5-hydroxy-I|-net hyl - 6- oxo- 1, 6-di hydropyri m di ne

4- car boxam de 4-Fl uorobenzyl amne (3 eq.) was added to a solution of the
crude pr% emeiz)f Step 4 in DMF and the reaction m xture was heated to 90C
for one ho 5 The title conpound was obtai ned by RP-HPLC (C's, eluting
with water and acetonitrije containing 0.1 %TFA) 1H NVR ( DVBSO- d6, 400
M—lz)SlZS(%_DH) 9.547(t, J =6.2 Hz, 1 H, (et H, 7.36 (dd, J=

6.2, 8.4 Hz 7R (A YOR. 4 Hzsougdo H) | 4925 A= Fa2 M, 213), 3.44
(s,3 H. -86 1B APt | ﬁe oslosmoz/%w VBInVz 276 (M H) -
EXAVPLE 5 OCHs PN

N- ( 4- Fl uoroberinz'yl) 5Phydr6"xy IL et hyl - 2- [ 4- (moPphol Nn- 4 afyin B hyl ) phenyl ] - 6-
oxo- 5 1, 6-di hydropyrim e- 8 carboxami de 0 H3C, "I -~0O Step 1:

Met hyl 2-[ 4- (brononet hyl)p enyl]-5-[(2, 2-di met hyl gzqyﬁano%)loxy]-l-
met hyl -. 6-oxo- 1, 6-di hydropyri m di ne- 4-car boxyl at a vigorously
boiling solution of nethyl 5-[(2, 2-

di met hyl pr opanoy! ) oxpehiods f@%ﬁ{a’hn@cz&ﬂoﬁﬁé Jbed eﬂﬁiﬁﬁﬁ‘\le): with @ied toFothh hydr opyr i mid
i ne- 4-car boxyl ate in ca 3 ter ac% l . @s ONHS Cbed'}' m_de. % and
benzoyl - pRREKFRREHE DS B it dPegeliey Boeree af bl * e
m xt ur e5 waia Jairy Maeh, AdvanceddirpenicCimntigrypdxdatition, Jahe Wilee &{ﬁ@&ﬂ 1935 at ed
Sl MBI e D it s gomegtal upcer vacuum
7. 68 7.57 l(qchard ]':|,arp9k Cmnmmhg@swe;{)rgggw &%ub ishers Inc, 1
pp 385-438, or routine variations thereof.
_ Methyl 1-alkyl-1,6-dihydro-5-hydroxy-6-oxopyrimidine-4-carboxylates
10 of formula 1-2 can be prepared as shown in Scheme 2, wherein amidoxime 2-1 can be
reacted with DMAD in an appropriate solvent and at a suitable temperature to give the
intermediate dihydroxypyrimidine 2-2, followed by protection of the 5-hydroxy group
in 2-2 with a suitable protecting agent such as benzoate or pivalate to give 2-3, and
then alkylation of nitrogen-1 to afford 1-2. This procedure is described in the
15 literature [Culbertson et al., J Heterocycl. Chem. 1979, 16 (7): 1423-24].
. Dihydroxypyrimidine 2-2 can be isolated or directly protected to give 2-3. The alkyl
group can be introduced on Ni by reaction of 2-3 with an alkylating agent in the
presence of an inorganic base (e.g., cesium carbonate). If a mixture of N- and O-
alkylated derivatives results, the desired N-alkylated product 1-2 can be separated by
20  flash chromatography. Scheme 2 is exemplified in Example 1.
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3.27 (s, 3 H, 1.30 (s, 9 H. -87 18 April 2006 WO 03/035077 PCT/ GB02/ 04753

Step 2: N-(4-Fluorobenzyl)-5-bydroxy-I-nethyl-2-[4-(norphols Apfit 2006

yl met hyl)phenyl] 6- 0x0- 1, 6- di hydr opyri m di ne- 4-car boxam de A THE sol ution

of nmethyl 2-[4-(brononethyl)phenyl]-5-[(2,2

di met hyWS9883AGy1 ) oxy] - 1- met hyl - 6- oxo- 1, 6- di hydr opyr it GBEY 3 car boxyl at e

was 5 reacted with 4 eq. of norpholine for 0.5 h at room tenperature.

After evaporation of volatiles, the oily residue was taken into DWF and

treated with 3 eq. of 4- fluorobenzylamne at 90C for 2 h. Title product

was isolated as its trifluoroacetate salt by RP-HPLC

(Ca18, mter/sgli%%ltrile wth 1% of TFA as eluant). 'H NVR (DVSO d6, 400 MHz)

S 12.45 (s 10 (bs, I H, 9.31 (bt, 1 H, 7.74 (m 10 2 H), 7.62 (m

2 H, 7.35 (m 2 H) ,714(t J79.8 Hz, 2 H), 4754-4.38 (m 4 H, 4.1- 3.9

(m 2 H, 3.9-3.7 ( 3.6 351O€‘h1 2 H, |3.31 (s, 3 H, 3.2-3.1 (m
2 H. M mz 45§~ ?)H*H)HDME%A LE 6 15 protection

N-(4-fl uorobenzyl J|- 5- hy i

-1 et hi™~ 23(4- met hy yl ) - 6-0xo-1, 6-
di hydropyri m dig NFR' Bpacaiiigde 20 epil: OCH, LFJ-.protectwe
c

4-(tert- Butoxycarbonyl)moplgmll B! 3- ChWboxyl i ¢ 3 H |0 ~O OC(CH3)3
To a vigorously gfrred solutio i rboxylic'acid and
triethylamne (1.11 eq.) in Me (1.%‘2l\/9 at 50 ¢ was added di-t-butyl

di carbonate (2 eq.). Stirring was continued at 50 C for 5 mn and at room
tenperature overnight. The reaction m xture was then concentrated to
obtain an oily residue and suspended -88 18 April 2006 WD 03/ 035077

PCT/ GB02/ 04753 between, Et OAc (500 m ) and saturgated NaHCO3 (500 mli). The
organi c layer was extracted with saturated,Na éZxZSO m ) and H20 (250
m). Conbined aqueg L ayer s were brought Rt~@ PO with 3 MHJ and

i medi ately ext racf\’ed th Et OAc (7 500 m) he| conbi ned organic | ayers

- were washed with, t HOCI-djarle@asefllter /LNE] ev@fblated to give the
title corrpoundas pal eyel | ow mxt re gf rotaners by NVR 6'H
NVR (400 MHz, DIVBOQ@ 12(P3 (bs, >§L*P4)'° 4 32 ( s3-20. 50H) 4.29 (s, 0.5 H),
4.2- -

Methyl 1-alkyl-1,6-dihydro-5-hydroxy-6-oxopyrimidine-4-carboxylates
5  of formula 1-2 can be prepared as shown in Scheme 3, wherein an N-alkylamidoxime
3-1 can be reacted with dimethylacetylenedicarboxylate to give the unprotected 1-2
(P=H). The unprotected compound can be isolated as such or it can be converted to
1-2 by reaction with a suitable protecting group. Scheme 3 is exemplified in Example

2.
10
Scheme 3
2. _OH o
AR 1) DMAD R? N OP*
R NH 2) heating; /k OCH;
solvent _
3-1 3) protection 1.2 o) [P* = protect:ve}
group

Amidoximes 2-1 and 3-1 are prepared from the corresponding nitriles
15 by chemistry described herein (see Example 1, Step 1 and Example 2, Step 2)
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4.1 (m 1 H, 3.83-3.74 (m | H, 3.58-3.52 (m 2 H, 3.36-3.31 (m 1 H,
3.16 (t, J=11.4 Hz, 0.5 H), 3.00 (t, J=11.4 Hz, 0.5 H), 118Qps2006.5 H),
1.36 (s, 4.5 H. 10 M5 mlz 232 (MrH)+. Step 2: tert-Butyl

3- (am nocar bonyl ) mor phol i ne- 4- car boxyl ate OC(OH3)3 To a stirred solution of
t he conﬁ’&ﬂ?@“ﬁ%/epar ed in Step 1 (1 eq.), 15 pyridi ne EFEYS and

di -t-butyl dicarbonate (1.3 eq.) in dioxane (0.6 M, NH4HCO3 (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 with water and
brine. O gani cs were dried over Na2SO4 and evaporated giving the title

(VB0 do. - 300" Mgy il iR Ethony i ey A FRRL M n spfle ol B 5 o

(bs, 1 H), lmzhgimgsfcs example, 2oWgrsic, tharbmmmdeH)nyﬂ@pme@m OflofﬁPZdﬂfVBG (s, 9 H.

2’? gcfc&é)l éféY#éﬁ'ldron.@&r?ﬂg@ 34103 @eﬂos RGN %ﬂglmaaergd@abfgﬁlt ?g ﬁ T N
t he product‘hﬁ‘zﬂ‘m%t‘@bth% f@iedé‘&“)fqgﬂ (2‘6 eﬁrﬁﬂﬁéé 21/1%5 see@ifocHpC12 (0. 1

M was ¢oolBzdmple 60S€pand trifl uoroacetic anhydrl de (1.1 eq.) added
dropwi se under nitr | Leld t room
ﬂg@ﬂ?ou%é dor tﬁe{}g ds\éﬁt%n\?eﬂﬁ &L%em émtﬁ@f% ofRlaf

tenperature and vo ues taken in_ EtOAc were

washed wi t fbe@eepepd msceprilapse &’ﬁh Selemed, Btsrl N&?S@efﬂlE\hﬁlﬁ%’é(ﬂ’W bave the
title conpeuad ashds ﬂ@mdsglth@brommhmcﬁm&f a 40@bszhsti@e5. 04 (d, J

:23 gngdl Si)a?[_f?%dl%%z"e }]_,Déﬁ I?Bdfl d}?]C}_I(I‘g ggoqlp t%ﬁewéd‘by]tﬂspﬁcelﬁcrﬁ of(')"z( 'éLdH) 5 =

11.9, 2089 thdéhalogertyith 2 n@c‘lec(pmle (' Nifj) such a4 3n (l@meghlq} or nlsofmlsée @mta(MH) +. 10
Step 4: teffs rﬁef&_éhﬂg [Ilgsau't&ﬂh&%fl Ryl 1%&6@13.’&93 Er%ﬁ @-3' IS ﬂ%&@ hbig- 4-

car boxyl at e ution of uct ep 3 (1 eq.),
hydr oxy| anil§e&ters W&%E‘P}PWP a@f?le/llest?r @r’cﬁ“‘t}o“éw&l "’tt? %e ’?’ti 7 eq.) in
Et OH (0.5 Mifottake firgd broxed 3-1urdes. Sﬂxém@@imxémphfﬁadhnoﬂxamplm xture was
concentrated and residues taken up in EtOAc and washed with water and

bri ne. Conbi ned organics were dried over Na2SO4 and
‘ 15 Scheme3 - Part 1

E O
Rz\ OP -
. N ] Nu 32
\N OCH;
3
X O B
RY 31 HN.

R
@ = carbocycle, heterocycle, 0O
2
or alkyl R N OH .
P = H or protective group I )
X=ClorBr \N N, R4
Nu = nucleophile . o
W ol NU ’ ’
| R"=Horalkyl ] ' 3.3
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evaporated giving the title conmpound as a yellow solid. 1H NVR ( DMSO- d6,
400 MHz) 8 9.16 (bs, 1 H, 5.32 (bs, 2 H, 4.30 (bs, 1 H), 1Ap812®@6 (d,
J=11.6 Hz, 1 H, 3.75 (d, Jr 6.8 Hz, 1 H, 3.50-3.33 (m 4 H), 1.38 (s, 9
: : 246 (MrH) +. Step 5: Dinethyl-2-({
2- am noW9p435PYer t - but oxycar bonyl ) nor phol i n- 3- PCT/GB02/04753
yl ] et henyl } oxy) but - 2-enedi oate 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 0
COOVe O NH2 COOMe 1 4 N OC(CH3)3 A solution of the product of Step 4 (1
eq.) and dinethyl acetyl enedi carboxylate (1.2 eqg.) in CHC13 was refl uxed
for 1 hour under nitrogen and solution concentrated. Residue was purified
by flash c 0 hy on 5 silica gel, eluents petroleumether/EtOAc 7:3
-> 1.1, tdﬁé%gggt%é%gesired product as a mxture of two isoners E/Z
(76:14). '"H NWR ﬁEmEK}dG, 400 MHz, 300K) 6 6.60 and 6.20 (2 bs, 2 H), 5.58
and 5.41 (2s, 1;H, 4.36 (s, 1 H, 4.04 (bs, 1 H, 3.8 (bs, 1 H, 3.76
and 3.72 (2 s, 3.
3.58(2s, 3H), 3.53(
H, (s, 9 H. M Ste .
tert-Butyl - 3-[ 4, 5-dirAyriFOXY gy car bonyl ) pyrj ni dj n- 2-
yl ] mor phol i ne- 4-carboxylate 150" Y N(OCH3 ~N-~r 0 CH3) 3 The adducts
of Step 5 were refluxed in xylé%es for 24 hours. h@ﬂhthe reacti on was
cool ed down and concentrated i n vacuo. Ethyl ether was Rtded unti
precipitation of a solid t3dt was filtered, washed with ethyl ether and
dried to give the title pyrimdine as aﬁworange solid. 20 1H NWR ( DMSO- d6,

P1H), 3. 446, J= 10.4 Hz, 1H),3.31(m 2 10
. 3-5

400 Mz, 3401@)3 4. 62 '%s, 1H§,"‘4. 15 (d, R =12 Hz, 1H), 3.84 (bs, 111),
3.82 (s, 31-1 50?6’@38 ; hetpraccy, 3.61 fddo=12.2, 3.8 Hz,
1H), 3.56 (f, J=1%%%/, 111), 3.

911). -91 18 |ApLilor BOREMYGWGS/ 03
X=ClorBr ‘
Nu = nucleophile

i R" = H or alkyl | 3.6

, }$®, 1.35 (s,
nyljz 56 (M+H) +.
N\F{“

Scheme 4 depicts the preparat:iori of compounds of the invention that
5 contain an alkylated aliphatic amine in the substituent at the 2 position. Nitrogen
alkylation is achieved via a reductive amination or alkylation. The nitrogen alkylation
can be performed before formation of the amide (via 4-3) or after formation of the
amide (via 4-2) depending on the substrate, with suitable deprotection as necessary.
Scheme 4 is exemplified in Examples 6 to 8 below.
10 ' '
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Step 7: tent-Butyl-3-[5-(benzoyl oxy) -4-hydr oxy- 6-
(et hoxycar bonyl )pyri m di n- 2-yl ] nor phol i ne- 4- car boxyl at e OB @Bzl EWO6Y
‘NYrOCHS ~N-"-"-005 OC(CH3)3 The pyrimdine fromStep 6 in dry pyridine
(0.2 was treated with benzoic anhydride (2 eq.) oyerni ht at room
terrperam)r‘? 3 mixture was evaporated, taken in EFOACHHE Washed with
HC1 IN, NaHCO3 and brine. Organics were dried over Na2SO4, and filtered,
evaporated and purified by flash 10 chromat ography on silica gel, eluents
Et OAc/ Petrol eum Ether: 7/3. "H NVR(DMSO d6, 300 WMHz, 340K) 8 13.3 (bs,1 H),
8 07 (d, J = 7. 5 Hz, 2 H, 7.76 (t, J=7.5 H,1 H, 7.61 (t, J =7.5 Hz, 2
: 473(§¢e 4.22 (d, J = 12.4 Hz, 1 H), 3.86 (d, J= 11.0 Hz, 1H),
378(dd }1439H21H) 3.73 (s, 3 H, 3.58 (t, J=13.9 Hz, 2 H),
3.47 (td, J =10.7, g6, 111), 1. 36 (s, 9 H. 15 Mpnx/z 600 (M + H)+. Step
8: AIkyIated deri vatlves 8Aand 8ER® Ove OBz H3LC, N DBz OP O ~N ( OCH3 OHN |
OCH3 ~N--'-"'- =N %6)3 8B OC( 3 pyRP mi di ne product
of Step 7 in dry T t ed vvlth 20 ces‘ um tarbonate (1.5
eq.) and di net-hy 5% QU™ lyant -92 WO
[ red in cuo 'and residue
O gani cOwere dried over

Na2so4, filtered and evaporated to obtain a CEJde which was purified by
fl ash chromat odtaph$on silica gel, (eluents Bt OAc/ Peb-Rol eum Ether: 3/7)
to separate the two conpounds 8A and 8B (ratio 8A/8B 1/0.85). 5 An
alternative route wag al so enployed as follows: The pyrimdine product of
Step 7 was added to g sug si on of L| H (1.1 ef) in df oxane at room
tenperature. The m xtjure @ amme‘mm ﬁl't,ZH38 C and Was then cooled to

room X is part of or attached to the o
/L ring; or an alkyl substituted )]\
RP RO with a basic amine with RP R
tor2Hs

P = H or protective group
_ RP, R% = H, aikyl, or aryl
K | X =halogen Y

)'\Rq 4-3 RPJ\RQ - 444

Compounds of the present invention with general foxmula 5-3
5  containing an acylated nitrogen or sulfonylated nitrogen in the substituent at the 2-
position, can be prepared following Scheme 5. Acylation or sulfonylation of the
nitrogen in the 2-substituent of the pyrimidine core provides compound 5-2, which
can be elaborated into the final amide 5-3 by reaction of a suitable amine in a polar
solvent. Scheme 5 is exemplified in Examples 9 to 12 below.
10
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tenmperature. Dinethylsulfate (1.3 eq) was added and the m xture was war ned
to 38 C (4h) and 56 C (4h). The reaction m xture was cool 8 Apel 2@6C and
glacial acetic 10 acid (0.1 eq) was added, followed by water and Et OAc. The
aqueous_| ayer was separated and extract ed wi th Et OAc. The conbi ned organic
layer wEQ B8 (Na2S04) and concentrated to an oi | PCRIGBIH RS
chromat ographed through silica gel, eluting wth 50-55% Et OAc/ hexanes to
separated conpound 8A from 8B. The fractions were evaporated to a foany
solid. This solid was dissolved in ether and re-evaporated to 15 foany
solid that could be scraped out easily. This solid was dried in a vacuum
oven overgé sat 40 C to afford 8B as a pale yellow solid. The ratio of
8A/8B is varia Ie with this route, from1l:4 to 1:12.
tert-Butyl -3-[5-(benzoyl oxy) - 4- net hoxy- 6- (et hoxyc&@ bonyl ) pyri m di n- 2-yl ]
20 norphol i ne-4-carboxyl ate (8A). 'H NWR (SOOF{WZ’ DIVB@FQI6+TFA 330K) 8
8.10 (d, J=7.9 2 2 F77 (tacyatipngr TRy J=7.4 Hz, 2 H),
4.94 (bs, 1H), 4. S”E‘F\y'at'% 0 (s 3 3y8L.(m 2 H,
3.76 (s, 3 H), : . Hy 35 (bs, 9
H. 25 M5 n12
tent-Butyl-3-[ )-1-met%/l-6-oxo-1, 6-
di hydropyrimd N ol i ne-4-carboxyl atye (8B). 1H NVR (DVBO d6, 400
MHz, 330K,) S 8.09 (d, J = 7.3 Hz, 2H) R77°X@),J =54.5 30 Hz, | H),
762(tJ=7 Hz, 2-H), 508(dJ 3.4Hz,1H) 4.21(d, J:12.3Hz,
I H), 3.95-3.85 (m 3 H), 3.76 (s, 3 H, 3.58 (5,3 H), 3.55-3.50 (m 2
“H), 1.34 (s, 9 H. WM5rn/z 474 (M+ H+. Step 9:
tert-Butyl-3-(47{[(4-fluorobenzyl)amino] carbonyl }- nydroxy | 35
met hyl - 6- oxo- 1, j ey iEbtedgydié imwelicina 2- I ] - nor phol i ne ﬁ chfr boxyl ate 93 18
April 2006 WO O 307 alRiGd WBBOR /2045733 OC(CH3) 3 The nethyl ester 8B in dry
MeOH was treat eld i tibpartol piaiashesionbsliami ne (2.5 eqr) at reflux for 2 hours.
Sol vent was renpved “"ﬁ o7 ae aby! sRefiU$%di due trituratged with Et20 to obtain
the title produgt. SYMg Y 'E"%‘b%'th DVBO- d5, , 320R) % 1 95 (bs, 1 H,
8.32 (t, J=6.0 =G0 7.39-7.35{(m 2H)B\7 7.1 2H),4.96
(dd, J= 4.25, 2[4 1fx|1c;H)’ 4.62 (dd, J= 14.9, Ne. 4.49 (dd,
J=14.9, 5.83 Hz} ITD)*E%6 (dd, J= 12.2, 87379(m2H)
3.70-3.64 (m 1 9658 45 (m 5H),|1. 23 ' 3 (M11) +. 10
Step 10: N-(4-f ucﬁ‘rﬁiﬂ)@frPZ%C}Neﬁlderoxy-l-rre L/ 2- m)rpt'(ol | n- 3 yl - 6- ox0- 1, 6-
di hydr opyri mi di he- ¥ =caybaniaeringterocycle ;

R""’X‘*(O)n 5-3

f3.85-
> G

The preparation of compounds that feature a carboxamide at the 2
5  position of the pyrimidine core can be achieved as shown in Scheme 6, wherein a
starting material bearing a 2-ethyl- and a 4-methylcarboxylate functionality (6-1) is
employed. This strategy will allow the regioselective elaboration of the 4-methyl
ester into the carboxamide by reaction with a suitable amine. The other ester bond in
the 2 position can then be further elaborated. Scheme 6 is exemplified in Example 13
10 below. ' :
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0 H3C ") ,0H The conpound from Step 9 was treated with a m xture of 15
di chl oronet hane/ TFA (2/1) for 1 hour at roomtenperature. ¥ gpnl pEener e
renoved in vacuo to give the title conpound as a solid 'H NVR (300 MHz,
DVSO- d6, 300) 945(bs 1 H, 7.39-7.36 (m 2 H) -715(m2H)
4.93 (dWOPIBNI 1y | M), 4.64 (dd, J =15.4, 6.7 Hz’PCIfGﬁ?Z’“*ZPF’55 (dd,
J=15.4, 6.2 Hz, 1H) 4.35(d, J = 12.8 Hz, I H, 4.08 (d, J =12.6 Hz, 1
H, 3.77 (t, J 20 = 12.4 Hz,1 H), 3.55 (s, 3 H, 3.55-3.46 (m 2 H,
3.40-3.34 (m 1 H. M mz 363 (MtH+. -94 18 April 2006 WO 03/ 035077
PCT/ GB02/ 04753 Step 11:

N-(4-f|uorﬁﬁg@é)-&hydroxy-l-rrethyl-2-(4-rrethy| nor phol i n- 3-yl ) -

6- oxo-1, 6- opyri m di ne- 4- car boxani i de The conmpound from Step 10 was
di ssolved in MeOH and gyeated with triethylamne (1 eq.), sodium acetate
(1.6 eq.), formal dgehydg 37% wW w aq. goln. (3 5 eq.Q, and sodium

cyanobor ohydri de [ The migture was geft Bti@hing at room

tenperature for 1 houyr. Jhe reactlon it xt ure wasNEongent Rited and the title
conpound was &i@aja,agﬂ
acetonitrile contdining

purifica (?n( ] S,ilelufing with water and

0ll1 % TFA), as it | TQr o atgt salt. '"H NWR
(400 MHz, DVSO d6+®FA) 8 12 33 (bs, 111), 10.0% (bs, H, 9.48 (t, J = 10
64HzIH),735733(m2H),715-7.12( .98 (d, J=8.8 Hz, 1
H, 4.57 . (d, J= 6.4 &1 214), 4.36(d, J=12. 7Hz, 1PH% 4.13 (d, J=12. 4Hz,
1H),3.77(tJ— 12.5 Hz,1 H), 3.69 (d, J = 12.8 Hz, 1 H), 3.54 (s, 3 H,
3.48-3.41 (m 2 H, 2.83 (s, 3 H. M5Snlz 7 M+ H + 15
N- (4-fl uorobenzyl)-5-hydroxy-1-net hyl - 2- (44 | nor phol i n-3-yl) -
6- oxo- 1, 6- di hydropyri m di ne- 4- car boxamglé has 6@ resolved into its
enantionmers by sem preparative chR?aI HPICE usi ng the foll ow ng
conditions: Solvents: a mxture g{a*l %IFHA® i n Hexanes : EtOH 20 Col umm:
chiral pak AS colum, 250 x 46 nmjat Omllm n, coll ect ed by absorbtion at
260 nM The first eluate is t @H, ¢ = 0.24, 250):
[a] D=(+) 55.42. The second eluatelis the (O) ntlorrer (NEO—l c=0. 215,
25C) [a]D= (-) 51.63. 25 EXAMPLE 70
2-(4-ethyl -I-nmethyl pi pera2| n-2-yl)-N- (@3 | uor obenzyl) - 5- hydr oxy- | - met hyl -
0XO0-

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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1, 6-di hydropyri m di ne- 4-car boxam de Et,, -95 18 April 2006 WO 03/ 035077
PCT/ GB02/ 04753 St ep 1: Methyl 18 April 2006
1-nethyl -2-(4-tert-but oxycarbonyl pi perazin-2-yl))-5-

lli/gtnﬁg?/l %x 03%33%2;70 1, 6-di hydr opyri m di ne- 4- car boxyl ateP%TIGI\]é%%ﬁﬁOCODh Owve 0
1-met hyl - 2- (4-tert-but oxycar bonyl -1 -benzyl oxycar bonyl pi perazin-2-yl))-5- 5
benzoyl oxy- 6- oxo- 1, 6-di hydropyri m di ne-4-carboxyl ate (prepared from1

[ (benzyl oxy) car bonyl ] -4-(tert-butoxycarbonyl) pi perazi ne-2-carboxylic acid
(Bigge et al, Tetrahedron Lett. 1989, 30: 5193) by procedures simlar to
t hose set Jf7n Exanples 2 or 3 in conbination with a deprotection
step) was dissolved in MeOH and hydrogenated at atm pressure on 10% Pd/ C
for 1 hour. The crudg title product wasswl0 obt ai nedpafter filtration and
evaporation. Step?2: |[NQR-f| uorobenzy) 2 OH

1-met hyl - 2- (4-ter tybu xyc& bonyl pi perazi n- 2- yl))»
5- hydr oxy- 6- oxo- 1, 6- di ydr?\gyrl m_di ne- 4- car,boxan de 1 Thd crude product
fromStep 1 wag A¥eOH and 4- fluo {4 5 eqg.) added.
After being re ed overlni ght, the precipita as i litered and washed
w th Et20 to affprd the Pitie product. Step 3 (4qu| uer obenzyl )

1- met hyl - 2- (4gt€r¥ebut oxycgy bonyl -1 20 R"

met hyl pi perazi n-2-yl))-5-hydroxy- 6- oxo-1, 6-di hydr|:p<pyri m di2ne- 4- car boxam de
-96 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 The solid product from Step 2
was dissolved in OH and NaCNBH3 (1.4-69.), AcONa (1.6 eqg.), HCHO 37 % (1
eq.) were added. T @ easbhiokyMbrdnuir e  wgs stirred at roomtenperature for
2 days, and then eyaporated to afford thg crude 5 title product. 'H NWR
(DVBQd6 + TFA, 340K, P 400rptelectBe row0-7. 35 |(m 2H), 7.18-7.10 (m 2H), 4.83
(d, J = 7.3 Hz, 1H), r%=B%Nyeradyi= 6.3 Hz,} 2H), 4.41 (d, J = 14.9 Hz, 1H),
4.20-4.10 (m 1H; &9 -agbordym 1H), 3.154 (s, 3H), 3.38-3.25 (m 211),
3.15-3.05 (m 1H), 23385atky(o$1arﬁ"') 1.45 (s, 9H). Ms (EI+) mz = 476 (M+H) +.
10 Step 4: X ¥

N-(4-fl uorobenzyl )+ OrR 8ndﬂ togfther%'gﬁp (11- met hyl pi per azi n-2-yl) - 6-
- oxo- 1, 6- di hydr opyr H ‘G'h VAHIYR '

an N-containing heterocycle

t)

In the processes for preparing compounds of the present invention set
5 forth in the foregoing schemes and exemplified in the examples below, functional
groups in various moieties and substituents may be sensitive or reactive under the
reaction conditions employed and/or in the presence of the reagents employed. Such
sensitivity/reactivity can interfere with the progress of the desired reaction to reduce
the yield of the desired product, or possibly even preclude its formation. Accordingly,
10 it may be necessary or desirable to protect sensitive or reactive groups on any of the
.molecules concemed. Protection can be achieved by means of conventional
protecting groups, such as those described in Protective Groups in Organic Chemistry,
ed. J.F.W. McOmie, Plenum Press, 1973 and in T.W. Greene & P.G.M. Wauts,
Protective Groups in Orgagic Synthesis, John Wiley & Sons, 1991. The protecting
15  groups can be removed at a convenient subsequent stage using methods known in the |

art. For example, in preparing the compounds of the invention it is sometimes
necessary to protect one or more amino groups (e.g., amino groups present in

- substituents at the 2-position of the pyrimidinone ring) with, for example, a Boc or
Cbz group or to protect hydroxy (e.g., the 5-hydroxy group on the pyrimidinone ring)
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15 The crude product from Step 3 was stirred in CH2CO 21 TPA (1:1) for 2
hours to renpbve the Boc protective group fromthe piperazi&ypprin2@sogen. 'H
NVR (DVMBQd6, 340K, 400MHz) 8 12.25 (bs, 1H), 9.03 (bs, 1H), 7.42-7.35 (m
2H), 7.20-7,10 (m 2H), 4.62-4.45 (m 2H), 4.14-4.09 3.62 (s, 3H),
3. 62-3.%’2’03’{’%5977“1), 3.48-3.32 (m 1H), 3.25-3.15 (m P&%‘i“@ﬂ?—s.os (m

2H), 2.44-2.32 (m 1H), 20 2.34 (s, 3H. M5 (El+) mlz = 376 (MtH)+. Step 5
. 2-(4-ethyl-I|-nethyl pi perazin-2-yl)-N(4-fl uorobenzyl)-5-hydroxy-1 -

met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de -97 18 April 2006 WO

03/ 035077 PCT/ GB02/ 04753 Triethylamne (2 eq.), NaCNBH3 (1.4 eq.), AcONa

Cride B 00 ShEa R - Los@pjtd@n of the
crude prodﬁjcl}?’ obt al %&P%&g%leor“%{ﬁl Orpe® o gFiab BANR rbfowel Bt

n 4. e_ reaction stirr t room
t enper at ur Fe3tEent{egodFA) siher bafer ot pites dermptiony ﬂ?ﬂ#@f Fraige 5%8“%0?@6
trifl ur oaceidh@inead hudbns PTRPEHAnd \benA¢PeoisGreypicllyaamowed bl CaBlytigr adi ent  of

oS R TS AR T G0

1H) , 4. 54( d ofthe final mide-)Ihe benzoyl gowgrap be remopyd copcwsntly wghthy 4 H), 3. 30-3. 22
g mf H;1 H) EI_S?oErﬁX%FI{/%foétﬁ;eBﬁﬁa% aéid%lEﬁatmple"s 6rand A2 bélotZllustratdthe € oMBBBE / Z 404

+. - ; . . .
N (411 wor BEERDYE S0 HIT e borox! Pl bpmbpIesiyeEspps e preparation
met hyl pi pepbaimpoladslof the-imentigr. - 6- oxo- 1, 6- di hydr opyri m di ne-4- car boxamni de 0
4-fluorobenzyl 2-(1,2-dinethyl pi perazin-2-yl) -5-hydroxy- 1-nethyl -6-oxo-

1,6- 20 dihydropyri m di ne-4-carboxylate , obtained during the preparation
of thelBonp¥A8 & n exanple 7 step 4, was dissolved in THF/ NaOH 2N (1: 1)
followed by the addition of iPrSO2CL(4 eq). After ing stirred at room
tenperature overnight, Jurther addition of iPrg02Ck 2.4 eq) and NaOH 2N
(2.4 eq) were made,to gonplete the reaction. L?\{ @QH s, NaOH 2N (10 eq)
was added and thepreip QO xjure #H&itirred fo 5 nlﬁnutes at room

[ é ivgy HPLC (Col um C

tenperature. The tithe pfloduct was—+sotatetd by-pre
FAR*300K, 300MHz)

18, gradient of ,
S 9.48 (bt, J Hz,AH) [ 7.89-7.35 (m 24, /7.7.22-$ 12 (m, 2H), 4.96
, 4.57 @d, J = 6.3 Hz, 211} 4.23 (d, J = 14.4 Hz, 1H),

(d, J = 8.4 Hz,\J]
3.96 (d, J = 10.8 Hz, 1H), 3.76 (d, J = 1@ 1H), 3.53 (s, 3H), 30
9y, 1.8 (d, J = 6.9 He,

+ INO1 9FFA). 'H

3.50-3.35 (m 3Hf 3.233.15 (m 1H, 2.87 (Js,
6H . | O
éoupling ﬁa
O HN..Rb
Ra\'l\]
R® O

is part of or attached to the

ring; or an alkyl substituted

with a basic amine with -
1or2H's '

' ? OH |
i 2
. ~ N_
= a heterocycle in which a N R4
A basic amine with 1 or2 H's X O
4 ]
' Oﬁ/go 8-3

Ra/ N\Rb

The preparation of compounds that feature a bis oxalamide at the 2
position of the pyrimidine core can be achieved as shown in Scheme 8, wherein a
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-98 18 April 2006 WO 03/035077 PCT/ GB02/04753 Ms: mz 482 (MH) +. EXAVPLE 8
N- (4-fl uorobenzyl) -5-hydroxy-|-methyl -2-(1- et hyl pi peri di n12Apkil 2800x0- 1, 6-
5 di hydropyri m di ne-4-carboxamde O M. N It,,,OHd Methyl

5- (benz 1- met hyl - 6- oxo- 2- pi peridin-2-yl -1, 6-

dihydro§§V§W¥%Fne 4- carboxyl ate (prepared from PCT/GB02/04753

1- (benzyl oxycar bonyl ) pi peri di ne-2- carboxylic acid by procedures simlar 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

Snd (rj e?:\jg;esstmngmdtle{lﬂtt@arﬁig%maﬂﬂro WinbddtidH df1iigy pyﬁgﬁﬁﬂé c phase_l_\r/]vas I
rie i n uce ssure e oily
residue wag aer?lld?ﬁ{glﬁf Q¥%n %de{;&a?lﬂwéo g%amél?e A | uor obenzyl ani ne

at 90 C forCmPBUIJLCE(SI'ﬁ) fatkevieg Moaﬂomﬂddg@tzednm hyssohpit echpdisgof s tri fl uoroacetic

%@L\t agyepLgxﬂax{o%ﬁﬁdé%xBﬁ’c Aé?d—t@the(zﬁ%ﬁe 8551)'\4; ﬁl%taeﬁétfo'h' ZE ‘ﬁ@%@%ﬂ‘&é@t@bm B? 0. 11%
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Acetyl pyrrolidi thzfoylp)vme(ﬂmplcmrvg@emwmls@amwamceyudn-anétthy| 6- oxo-1, 6
di

hydr ﬁbﬁbé i REm mga{e *ﬁ@%@'ﬁb Bhstr @A altﬁmf@ﬁén's of QXGcHe P B0 7 7
Ve NN) N Step 1: Methyl .

5- (benzﬁ@ ?/ ‘inr?ﬂ‘thyl 6 oxo 2- pyrrolldln 2-yl -1, 6-
di hydropyr| m di' ne- 4-carboxyl ate 'O MNNL /0OBz 5

Met hyl - 5- (benzoyl oxy) - 2- [ 1- (t ent - Rt ppeaf bonyl ) pyrrolidin-2-yl]-6-
Methyl 5-(benzoyloxy)-2-{1-(zert-butoxycarbonyl)pyrrolidin-2-y1}-1-methyl-6-0xo-
1,6-dihydropyrimidine-4-carboxylate
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Step 1: Tert—butyl—_Z—[arrﬁno(hydroxyimino)methyl]pyrrolidine-1-carboxylate
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A solution of hydroxylamine 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 ters-butyl-2-cyanopyrrolidine- 1-carboxylate
- (1.0 eq.) in methanol and stirred at 40 °C for 2 h.The solvent was removed in vacuo
and the residue treated with water; the solid was filtered and washed with a mixture of
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hydr oxypyri m di ne -4-carboxylate was treated with TFACH2Cl2 (3:7) at 0 C.
The solution was warned to roomtenperature and the progré8dpoi 2606
reaction was nonitored by M5 analysis. After |h the reaction was conplete
and the was renoved under reduced pressure j atory
evapor at“gjr)(k%gli#g title product was 10 precipitated w E?ngsf%ﬂia?% col | ected
by filtration. 'H NWR (CDC13, 400 MHz) 6 8.17 (d, J 7.4 Hz, 2 H), 7.67
(t, 3 =7.6 Hz, 1 H, 7.52(t, J=7.6H, 2H, 545 (dd, J =7.6, 6.7
Hz, 111), 3.82 (s, 3 H, 3.66 (s, 3 H, 3.61 (t, J 7.0 Hz, 2 H),
2.78-2.69 (m 1 H), 2.40-2.00 (m 3 H. MSmz 358 (MtH+. 15 Step 2:
2- ( 1- Acet yI iy®: Retroidinn-Ehey [1)1-tdlafférdfthe titteclompaytid)as 2-whitd selityas b nifetutey | - 6-
oxo- 1, 6-di k%q‘gtg]ﬂ%rs' We- 4-carboxam de To a stirred solution of the
product of Ste i e'q{.!j; in CHC13, triethylam ne §3.0 e%.ﬂ)s was added
f ol | owed byfﬂﬂ&Raﬂg’f@%= 0 MBe: §8.92 8 bH).FS3Y(@15Deyl) (s, 1 Hp 4dbs,eact i on was
stirred at 0.9HM 4.e0RE0.3H)) 8.403130!(mt DED St ALL-70 o BIIR N 1485, WBIDCORsUMed  as
determ ned by g\%anal.é%lils. The eactti on m xture was concentrated and the
crude prodtrct” Wadnpd %ﬁqbécd’fq‘{)?yi“f’?etrhe subsequent step without further
~purification. -100 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 A sol ution of

t he crude ct fr j i 4-

e (2MDuges Rosg g () (oMb R 2

fl uorobenzyTamne (2,0, eq.). It tron was' s r ux until the
reactants were cons%@@@@éﬁ“@ﬁﬁmﬂﬁﬂ? MS anal ysis. The title conpound
was obtai ned-by RP- HPLC purificatio Clg, eluting with water and

acetonitrile containing 0.1 %5 trif roacetic acid) as a 4:1 m xture of
rotamers by NVR ' H NVR ( DVSO- d6, 4% 12.11 (bs, 1 H), 8.49 (t,

&1

J=6.2 Hz, 0.8 H), 8.30 (t, J=6.2 B¢, §2H), 7.4-7.3 (m 2 H, 7.15 (t, J
8.8 Hz, 2 H), 5.22 (dd, J=8.0, 3 GHH), 5.02 (dd, J=8.0, 3.2 Hz,
.8 H), 4.60-4.47 (m 2 H), 3(9573.8N (m) 0.8 H), 3.80-3.70 (m 0.2 H),

9-3.57 (m 0.8 H), 3.55 (s\2MN4 H), 32 (s, 0.6 H), 3.43-3.37 10 (m

H, 2.40-1.7 (m 4 H), 2.5 (Sgo2.4 1-1), 1.75 (s, 0.8 H. M mz 389
+. EXAMPLE 10

-benzoyl - 2, 3-di hydro- 1 Hj ndol - 2- -N-(4-fl uor.obe | ) - 5- hydroxy-1| -neth
1§1 ox0- 1, 6- di hy%rSBIHWIi 'tgq?{gd%iggiﬁb}(&fﬂ@e)%dd%&t yOH Step 1: Methyl

, 3- di hyadetpledekicarbdpylat? {103 eq)-imEHTH was réfemed o 6y The @xdion mixture

- di-hydr QpY chdB ks fa b RROpreH6: Whs used directly in the next step without

further purification. The crude product was dissolved in xylene and refluxed for 24 h.
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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
Tnixture was concentrated, and the resulting oil was diluted with ethyl acetate and
washed with 1IN HC] solution, saturated NaHCO5 solution, saturated NaCl solution.
The crude oil obtained after organic solvent evaporation was purified by flash
20  chromatography to obtain the title compound as a yellow solid.
"H-NMR (CDCls, 400 MHz) 8 12.08 (bs, 1 H), 8.18 (d, J= 7.6 Hz, 2 H), 7.64 (t,J=
74 Hz, 1 H), 7.50 (t, J = 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m,
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00-1.70 (m, 2 H), 1.50 (s, 9 H).

MS m/z 444 (M+H)".
25
Step 3: Methyl 5-(benzoyloxy)-2-{1-(tert-butoxycarbonyl)pyrrolidin-2-yl]-1-

methyl-6-oxo-1,6-dihydropyrimidine-4-carboxylate
. To a stirred solution of the product of Step 2 (1.0 eq.) in THF, Cs;CO;
was added (1.2 eq.) followed by the addition of CHsI (2.0 eq.). The reaction was
o . 8l o




Me' "'~ OCOPh Ove 20 Benzyl
2-[ 5- (benzoyl oxy) - 4- (et hoxycar bonyl ) - 1- net hyl - 6- oxo- 1, 6- 18 April 2006
di hydropyri mdi-2-yl]i ndoI i ne-1-carboxyl ate was di ssolved in Et QAc and -101

18 Apriky 077 PCT/ GB02/ 04753 hydr ogenat pheric
pr essure on %)Dy)Pd/C overnight. The crude title pr O?&gf&\@&ﬂgﬁ ai ned after

filtration and evaporation Step 2: Mt hyl

2- (1- benzoyl - 2, 3-di hydro-1 Hi ndol - 2-yl ) - 5- benzoyl oxy-1- 5 .
met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4-carboxylate 0 M, "A OCOPh OV THE was
added to the crude product of Step 1, followed by pyridine (2 eq.) and
PhCOCl (1 efkrdd at At int e hrihiig ridi@eh i s EindRRRBAhiHEELYIMSS Ni ght, the

t t ted t th tit d 10 St 3:
! bonzodt i T oAb s sttes Rt Pk e@%ﬁﬁﬁﬁpa'es@é%;ﬁ%@s#a%ﬁed =P
hydr oxy- | - mathHyIN H&-1 sebwrgledssobiitiby df IS C O sl bmine 4 Tiocoorpon@phiastewasdued cr ude
product of o%r%ﬁhﬁirU@SNagS@?ﬂ téé.@@addrboi\/&%t@@daéacﬂ&ﬁ&ﬁ&bsﬁmd R @a% o35 eq.)

added. ghe | ution was stirred 60 over 15 tithe pr oduct
was obt re IP FlaysrIie QRTP"JWE@”( dbs tlﬂ@P‘é’tﬁ‘rP ites gerigddodfesibo + 0. 01
%IFA). 'H %MBhﬁ&aﬁ@tapEf&tOﬁé@a&oleﬂﬂ@tMﬂk)l B afid éBtaife®B M 1 H),

7.45-6. 97 = 10, 3.6 Hz, 1H),435450(m2|—|),
3.72 (dd, sd&mt}é’“%?%mﬂgbﬂ”ﬁ' dsdg, (73 3H), 3. 16édd =16, 3. 6Hz, 1H). 20 MB

Mz 499 ( MEHNMRERCE, $00MHz) 8 8.12 ( Hz, 2 1), 7.58 (t, /= 7 Hz, 1 H), 7.46 (¢,
N(4 f1 uor Ql&eﬂﬂﬂlz)H)S4f97Qr9@>(ﬂ1-d)5m§t41w-4§3 Q}?Hﬁ%ﬂf{yfﬂqim;ﬂz%%%%ggongg)z i82
W B A e o s i P G SR A A Gy 97 AP

2-(1, 2,3, 4H),elifaﬂsy¢iﬁbb,m nol i n-2-yl) - 1- net hyl - 5- benzoyl oxy- 6- oxo-

1, 6-di hydr 1; A/ £H (M:-}?)war boxyl ate 5
Benzyl 2- [5 enzoyl 0X 4- (met hoxycar bon%eg 1- met hyl - 6- oxo- 1, 6-

di hydropyri m di - 2- ylﬁ* ‘10@5‘183‘14“"%3&?9%1?36 ‘FR?FHOH@‘I’H@@F%XW ate (prepared
from tetrahydroqui noline-2-carboxyl | (éFECI d (Robl et al, Tetrahedron
Letters 1995, 36: 1593) by protecti f the nitrogen and foll ow ng
procedures simlar to those set folr\[t 0Bz

N 0

15  as a mixture of rotamers by NMR. "H-NMR (CDCls, 400 MIz) § 8.21 (d, J = 7.6 Hz,
- 2H),7.72 (t, J = 7.6 Hz, 1H), 7.56 (t, J = 7.6 Hz, 2H), 5.10-5.05 (m, 0.3H), 5.00-4.95
(m, 0.7H), 4.01 (s, 3H), 3.87 (s, 3H), 3.80-3.60 {(m, 2H), 2.50-2.40 (m, 1H), 2.15-2.00
(m, 2H), 2.00-1.85 (m, 1H), 1.61 (s, 2.7H), 1.40 (s, 6.3H).

MS m/z 458 (M=+H) ",

20
: _ EXAMPLE 2
Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0xo-1,6-
dibydropyrimidin-2-yllindoline-1-carboxylate
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in Exanples 1 or 2 in conbination with a deprotection step) was dissol ved
in EtOAc 10 and hydrogenated at atnospheric pressure on 10%8 PRPgtiC2@36 r oom
tenperature overnight. The title product was obtained as the residue after
fil tratjan evaporation of the organic sol vent t hyl

5- benzoyl oxygﬁta met hyl - 6- oxo-2-] 1-(pyridin-2-ylcar bon;t(/:??;B?gM%
1,2,3,4-tetrahydroqui nolin-2-yl]-1, 6-di hydropyri m di ne-4-carboxyl ate 18
April 2006 WO 03/ 035077 PCT/ GB02/ 04753 Me, J', ,000Ph N NCOOMe ~O The
residue of Step 1 was dissolved in dichioronethane. Pyridine, picolinoyl
chloride hydrochloride and a catal ytic anount of DVAP were added. A
further addiggbn of BélﬁyrBﬁﬁ?@ﬂiﬁm&@ﬁ)dﬂfﬁd@@ﬂﬁﬂc@tﬁetﬁ%mﬂ&iﬂéﬂ- Af ter
evaporation of the 5 Sh())x&f,‘ the residue was diluted with Et OAc, the

or gani ¢ phase washed q vvat er, dried (Na2SO4) and evaporated to afford
the title product. Step 3:

N- (4-fl uorobenzyl)-5-hydroxy-I|-nethyl - El

X0 ﬁ [1-(pyridin-2-

(N/T(]: 1, 6-di hydropyri m di ne-4- 10
car boxam de The residue of Stap fkgsol ved in DVF and

4-f| uorobenzylam ne (3 eq.) ¢ reaction m xture was stirred at
90C for 1 h. The title conpound vvasﬁlmlrlfl ed by preparative HPLC and
isolated as its trifluoroacetic salt (Cl8, gradient of CH3CN H20 + 0.01 %

;Fé)l (35 H NVR  ( DVBOBERytok b h92-Mdteoinddtie Koas &&d%a £dl'ut1oﬁ oF 4. 2 HZ |7 g‘)?
(aat §Lss? stfariinbs e ol Mgfrd s 6 e R Soripg oy 5 a0

(t, J = 7. 3edetion rhixk)re wes &2p¢rated,Hissolfedin H*EBAC,]wdleqd Wit Bat¢hdried oved) , 5 74 (t,
‘iz ; ngZi Na, 30, and eftpofalid o HFGd hedTie cgnﬂp ngZ, 1 48221( C71C51 J _? 4252M \E
Mz 514 (MR éﬁ %ﬁ@%goomﬁms &M SOH?Z 1 ), 7.41- 730(n§ T
2- [ (2S, 4R) H); heh@ak+ 7.4 Hay 2 ED 6y (.ot 7.diHR; PHY 151536, 4=F3.510000802 H)) - 5- hydr oxy
"1 MUYl sOn0K G e, S8 (W FL OPY! 148 B Vayt3 S IR O a5 S Pr T I 2006

16.6 Hz, 1 H).

MS m/z 326 (M+H)*.

Step 2: Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0xo0-1,6-
15 dihydropyrimidi-2-ylfindoline- I -carboxylate
The product of Step 1 was dissolved in CHCl; and
dimethylacetylenedicarboxylate was added dropwise (1.2 eq.) at room tetnperature.
After 4 h the mixture was evaporated, and the residue was dissolved in xylene and
stirred at 160 °C for 2 days. The solvent was then evaporated, and the residue was
20 dissolved in pyridine, after which (PhCO),0 (2 eq.) was added and the reaction
mixture was stirred for 2 days. After evaporation, the resulting crude oil was diluted
with EtOAc, washed with HCI 1N, dried over Na,SO, and evaporated. The product
was purified by flash chromatography on silica gel (EtOAc/ petroleum ether, 1:4) to
afford the title product. _
25 'HNMR (DMSO-dg, 340 K, 400 MHz) 8 8.08 (d, /= 7.3 Hz, 2 H), 7.77 (1, J = 7.4
Hz, 2 H), 7.62 (t, J= 7.6 Hz, 2 H), 7.31-7.20 (m, 7 H), 7.00 (t, J = 7.3 Hz, 1H), 5.83
(dd, J=4.6 Hz, 11.0 Hz, 1 H), 5.23-5.13 (m, 2 H), 3.76 (dd, J= 11.1,16.6 Hz, 1 H),
3.65 (s, 3 H), 3.56 (s, 3 H), 3.27 (dd, J= 4.4 Hz, 16.6 Hz, 1 H).
MS m/z 540 (M+H)".
30

-83 -




WO 03/ 035077 PCT/ GB02/ 04753 O Me,NOH H HO' 1,, Step 1: Met hyl

. 2-[(2S, 4R) - 1- benzoyl - 4- (benzyl oxy) pyrrolidin-2-yl]-5- 18 April 2006
(benzoyl oxy) - 1- met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4-carboxylate O M, N J
/ OBz Bn Met hyl

2-[(2S, 935?%“2% but yl oxycar bonyl - 4- (benzyl oxy) pyr roI i GGBON 1753

yl ]-5-(benzoyl oxy) - 1- net hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4-car boxyl ate

[ obtained from N Boc-O benzyl -L-hydroxyproline using chemstry simlar to
those set forth in Exanples | or 2; the stereochem stry of products of
Steps 1 to 3 is based on that of starting material] was dissolved in

di chl oronet hane (0.03 M, foll om@;@mggigti on of 10 an excess of TFA. The

m xture wa T sol vent was
evapor at ed *V%E gglgﬁjger%ﬁdg Sqwg} 1%@%&6‘(@]@%‘6%‘? Hl%ne benzoi ¢
anhydri de (Cllh)@cppynm@{hn&aﬂdﬁuoxam m xture was stirred at roomtenperature
for 5 hours. Pyridine was evaporated in vacuo and the residue dissolved in
Et OAc was washed with HC (1M, saturated aqueous NaHCO3 and brine, dried
on Na2S™, fil ter ed and 15 evqugr ated i pHvacuo 1o gipve the title product as
a yellow solid. 'H NVR (DVSO db, 00 30 8.07 (d, J=17.6 Hz, 2

, .77 (t, J=7.3 Hz, H), stl Hy, 7.52-7.49 (m 5 H),
7.33-7.30 (m 5 H), 5.47(b . J12.1 Hz, | H), 4.44 (d,
J==12.0 Hz, 1 H), 4.36 (bs, , 3. .84 (m 1 -105 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04758, 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, 2.31-2.28 (m 1 M Step 2:

2-[(2S,4R) -1-b |

fl Lf)r obén)zyl ) - gnﬁoér% astﬁ?e%&ﬁ%y%fp%i%g [gi %@Wé}”#ﬁgﬂaﬁ?ﬁl)&ﬂ‘i‘é 4- carboxani de
BnQu, The d&iptd él ngefth he@ylhﬁmlﬁrdﬂsdmpwmdmenﬂecanmlateﬁmdpmd

fluor Obenzﬂoﬁiﬂ-ﬁﬁtﬁyﬁc&%nﬁn% pRIERIELs simlfarfﬂ tﬁés‘érs@t ]%fa}vl\l/gféﬁ 893\29" nirght.

ther to ot BM%E MR ﬁ'rfﬁ'am‘ﬁ‘erfzy o i L S e et
MHz, 300 KpPOSCIar 2l Tl titleldrodutt pa@igitated fromlth cooled48actithy mixture after the
10 addition of 2 N HCI, and was collected by filtration and washed with diethyl ether.
'H NMR (DMSO-dg, 400 MHz) 8 12.45 (s, 1 H),9.31 (bt, J=6.0Hz, 1 H), 7.62 (m, 2
H), 7.40-7.32 (m, 4 H), 7.14 (t, J=8.8 Hz, 2 H), 445 (d, /= 6.0 Hz, 2 H), 3.35 (s, 3
H), 2.48 (s, 3 H).
MS m/z 368 (M+ H)".

15
EXAMPLE 4
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide

Step 1: 4,5-Dihydroxy-6-(methoxycarbonylpyrimidine-2-carboxylic acid

-84.




J=7.6 Hz, 2 H 7.41-7.20 (m 10 H, 7.12 (t, J= 8.8 Hz, 21-1), 5.27 (t, J=
8Hz, 1H, 4.63 (dd, J=14.9, 7.3 Hz, 1 H), 4.56-4.38 (m 28Wpril20@&6 (bs, 1
H 4 25(d J=11.4 Hz, 15 2 H 3.68 (s, 3 H, 3.52 (d, J-112H21H),

2. 66- ,226220(mIH). MS mz 557 (

21 (25, S\%&%ﬁ:‘fenzoyl 4-hydr oxypyrrol i di n-2-yl]-N-(4- f%’o@’%‘é%z VI ) - 5-

hydr oxy- 1- met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de 20 The title
conmpound of Step 2 was dissolved in AcOH and 10% Pd/ C (10% wei ght) was
added. The m xture was stirred under H2 at atnosphere overnight. Pd/C was
filtered, AcOH evaporated in vacuo, and the resulting title conpound was
washed with nethanol. '"H NWVR (DVBSO- d§H400 MHz) S 12.1 (s, 1 H), 9 (bt, |
Hy, 7.51-7.47 (m 3 H, 7.41- 25 7.33 (m 14 H 7.11 (t, J=8.8 Hz, 2 H,
5.27 (t, J= 8 Hz, 1 H), 5.08 (d, J H), -106 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753 5 4&6

2 H, 4.20 (d, J= 7.4 Hz, ,
(ml1H. MSrn/z 467 (M+H) +. EXAMPLE 13
N4- (4-fl uorobenzyl) - 5-hydr oxy-1 - iret hyl - 6Dx0- N2- (pyridin-2-yl net hyI) 1, 6-
~ di hydropyri m di ne- 2, 4- di car boxam de 2-Ethyl 4-nethyl

5-[ (2, 2- di net hyl pr opahthpkjossbyiyl#, rBihlygox 6 dmethx Barbotypyrimidine

the. star 1 i ener il QRS 4‘ﬁﬂ$£%a%%m?%%€ﬂu%§‘éh€%yl ar 1o
t hose set Hg?%”% 4@35@%%@1 sigilarsg Seaf%fgav SR, L suspended

4- f | uor 6be tuz §ibgameATEIR 81 dndeliN NaOH vaa ddtizd. Afr@0tohie the ik ufewasasidifiedr red at 90

C overnigh esi due was taken
into Et OActMth%\{ﬁgi s%ﬁ{ﬁ%ﬁ Q%k@h@@d %Idfh%?edwkl\éﬁlamfggi%%da&w evaporated to
obtain cr uéH NURADMSGHE. &E@M@ﬂ)ﬁ 13.181(bfo % yB at idrips. 1 Hn@Bh(l 3 B)-hy dr oxy-

6- oxo- 1, 6- Mghylgj;rzqgmmr) di ne-4-carboxam de. To this crude product was added
2- picolylamne (8 eq.), and the reaction was stirred at 90 C overni ght.
The title product was obtained as its trifluoroacetic salt by preparative
RP- HPL@Opulicpi2cat i orM¢S ,o-gihpttoxgpyrinnfdirEH43@dARte+ 0. 01% TFA). 20 'H NWR
(DVBO-d6, 300K, 400 MHz) 8 12.70 (bs,1 H), 9.75-9.65 (m 2 H, 8.56 (d, J
=44 Hz, | H, 7.90-7.80 (m 1 H)QH? 44 (d, J =8.0 Hz, | H), 7.40-7.35
(m 3H, 7.17 (t, J =9.2, 2 H L4 gH(d, J—60Hz 2 H, 4.54 (d, J=
6.0 Hz, 2 H), 3.67 (s, 3H) MBS Nif 23412 (( MHH) +. 25 EXAMPLE 14

2-[2- (4-benzoyl pi perazin-1-yl )etkyl - N (k! uorobenzyl) - 5- hydr oxy- I - met hyl -
6- 0Xxo0-

Hz, 7.3 Hz, 1 H), 4.43-4.39 (m
ME' 2. 41-2.36 (m | H), 2.2-2.1

0

A solution of the product of Step 1 in HCI 1N solution was stirred for
6 hours at 90°C. Reaction mixture was filtered and the solid washed with HCI IN.
_ Evaporation of the filtrate afforded the title product as a solid.
15 'HNMR (DMSO-ds, 300 K, 400 MHz) § 7.75 (s, 1 H), 3.82 (5, 3 H). *C NMR
(DMSO-ds, 300 K, 400 MHz) & 165.66, 158.20, 147.14, 139.00, 127.85, 52.16.

Step 3: Methyl 5-[(2,2-dimethylpropanoyl)oxy]-6-hydroxypyrimidine-4-
' carboxylate

C(Me

N~ ©

|

= OMe

L _

20 o ' o




1, 6-di hydropyri m di ne- 4- car boxam de -107 18 April 2006 WO 03/ 035077 Step 1:
PCT/ GB02104753 H ~N' v NI N PhYNJ O 0O N Mew K CH 18 April 2006
2- (2, 2-di et hoxyet hyl ) - N- (4-f | uor obenzyl ) - 5- hydr oxy- | - met hyl - 6- 0X0-

1,6-dih dlne4carboxamdeMOO—I Me, e\ O "N NOS5
Met hyl 2%&9&& met hoxyet hyl ) - 5- benzoyl oxy- 1| - met hyl - HET%BJ{ME“QS

di hydropyr| m di ne-4-carboxylate (1.0 eq.) (prepared from

3, 3-di met hoxypropionitrile by procedure simlar to those set forth in
Exanples 1 or 2) in dry MeOH was treated wth 4-fluorobenzyl amne (2.5
eq.) at reflux for 2 hours. Solvent was renmoved in vacuo and residue

t4(f)6t ll\J/lf_IfZig eg W t h Et 2091Rz£oﬁlehl%hae 1 @% sl a8adaree d H&{monl& the prOivicy &f@\e@O ds, ‘;’EEK
100 M) 0 S50 Pt o el A D it R i,

3.01 (d, Jcomplets dalnver@dlﬂ.t)f stakfiB1g maérzal 3ke 1chdtiol iniditre Stag pordentrated, the

N-(4-fl uor

di hydr opyr ?%ﬁgﬁ‘ﬁe lz‘(écgg‘%%‘%ﬁ? (Eithﬂ %&iﬁ aﬁ‘? Q’é”glﬁgw%lgmggg% pon PE% CBO2/ 04753 O
Me, NI ¥ Ofjtlpyproduct was obtained as a brown solid after evaporation of the organic phase and

-trituration with diethy! ether.
'H NMR (DMSO-ds, 400 MHz) § 13.35 (s,1 H), 8.18 (5,1 H), 3.85 (s, 3 H),1.28 (5,9

H).
10  Step4: Methyl 5-[(2,2-dimethylpropanoyl)oxy]-1-methyl-6-oxo-1,6-
B dihydropyrimidine-4-carboxylate
0. _C(Me
O Y ( )3
HaC< O

Dimethyl sulfate (1.5 eq.) was added to a solution of the product of
Step 3 (1 eq.) in THF containing cesium carbonate (1.5 eq.). The reaction was carried
15  outat 50°C for thirty minutes. The solvent was evaporated and the resulting oil was
dissolved in ethyl acetate, washed with 1N HCI solution. The crude title compound
was recovered as yellow solid and used in the next step without purification.
H NMR (DMSO-ds, 400 MHz) § 8.43 (s,1 H), 3.81 (s, 3 H), 3.45 (s, 3 H),1.30 (s, 9
).
20
Step 5: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-
4-carboxamide
4-Fluorobenzylamine (3 eq.) was added to a solution of the crude
product of Step 4 in DMF and the reaction mixture was heated to 90°C for one hour.
25  The title compound was obtained by RP-HPLC (Cis, eluting with water and
acetonitrile containing 0.1 % TFA).
'H NMR (DMSO-ds, 400 MHz) § 12.5 (s,1 H), 9.54 (1, J = 6.2 Hz, 1 H), 8.05 (5,1 H),
7.36(dd,J=62,84 1z, 2H),7.14 (t, J=84Hz,2H),445(d, J=62 Hz, 2H), 3.44
(s,3 H). :
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OHC, ,N The product of Step 1 was treated with a m xture HCl 1IN THF for 1

hour at 40 C. Organics were renoved in vacuo and residue eixgpaeileddd n DCM

dried over Na2SO4 and concentrated to give the title conpound as a foam

Whl ch %Obgwpdl ately reacted in the follow ng redq,%tr dh%zfﬁ’i%snat' on. Ms:
nl z m Step 3:

2- [2 (4- benzoyl pi perazin-1-yl)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-1I -

nmet hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxanm de 10 The product of Step 2

was di ssolved in MeOH and treated with sodium acetate (1.6 eq.),

1- benzoyl pi perazine (2 eq.), and sodi um cyanoborohydride (1.43 eq.). The

m xture wa$ gfA276{3 By Nng at roomtenperature for | hour. The reaction

m xture was concentrated and the title conpound was obtai ned by RP-HPLC

purification ( CIS, eluting with water and acetonitrile containing 0.1 %

TFA). 15 '"H NVR (CDC13+TFA, 273 KEX@O@PINEHz) 8: 10.431 (br s, 1H), 8.38 (t,

J =57 Hz,N 411h1'lmm§en§y171) Sthyd:})xﬁl%éﬁgﬂéxm :blﬂérpgghré@ % hyDpfengt]- -&‘70 2H, 741
d = & ? ,
( ’ ﬁdigbﬁﬁmwﬁﬂw@neif%%omwgv a3 257 F;§ 2H), 4%lo (d, ? flih

4. 87
Hz, 1 1), 3.93 (d, J = 11.9 Hz, 1H) 382374(m 4H), 3.61 (s, 3H), 3.47
(t, J = 12.6 Hz, 1H), 3.41 (br s, , 3.29-3-26 (m 1H), 3.15-3.14 20 (m

1H). I\/B._ In/z 494 (M + H)+. BIOL F
N- (4-fl uorobenzyl)-5-hydroxy-1 - 3-np bl i n-4-yl propyl )-6-0x0-1,6
- 25 di hydropyri m di ne- 4- car bexamd 109N 18 A 2006 WO 03/035077

PCT/ GB02/ 04753 Step 1: Meth
l-allyl-5-[(2, 2-di met hyl pr ohang y] -®- oxo-1, 6-
di hydr opyri m di ne-4-carboxylate 0 OYC(CH3)3 0O '"Ove N O 5 Met hyl
5-[ (2, 2-di net hyl pr opanoylp oxy] - 6- hydr oxy- 1, 6-
di hydropyri m di ne- 4-cagi<z< | ate (see Exanple 4, Step 3) was dissolved in
(
re

THF, then allyl brom eq.) and Cs2CO3 (2 eqg.) were added. The
reaction m xture was uxed for 2h, then evaporated. The residue was
diluted with Et OAc, washed with IN HO, dried (Na2SO4) and the sol vent

evapor at edgtcphe Pr odughyeg. (be&ﬂoﬁﬂeﬂgl)pa/en}@sf[ mmmwaﬁaﬁ)%ﬁﬂyl on silica
gel eIutlngvvlthagb] I.ent of Rl?lctir eum et her/ Et
y]~6 0x0-1,6-dihydropyrinudine- -carboxy ate

o OYC(CHa)a

HSC\N 0
\N OCH,
0
Br
10 To a vigorously boiling solution of methyl 5-{(2,2-

dimethylpropanoyl)oxy]-1-methyl-2-(4-methylphenyl)-6-0x0-1,6-dihydropyrimidine-

4-carboxylate in carbon tetrachloride N-bromosuccinimide (1 eq.) and benzoyl

peroxide (0.05 eq.) were added as dry powders. After 4 hr the mixture was allowed to

reach room temperature and the precipitated succinimide was filtered off. The filtrate
15  was evaporated under vacuum and the solid residue was used as such,

"H NMR (DMSO-ds, 400 MHz) 8 7.68-7.57 (m, 4 H), 4.77 (s, 2 H), 3.80 (s, 3 H),

3.27 (s, 3H), 1.30 (s, 9 H).
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'H NVR (DMSO d6, 400 MHz, 300K) 8 8.47 (s, IH), 5.99-5.92 (m 1H),
5.25-5.14 (m 21-1), 4.58 (d, J = 5.5 Hz, 21!), 3.82 (s, 33Rpnl20@B (s,
91-1). 15 St ep 2:

N—(4 fl I) 5- hydr oxy- | - (2- hydr oxy- 3- nor phol i

- OXO- 1@@ Eydr opyri m di ne-4-car boxam de 2a. The cor}r?é'g%ﬂrqgw%y& ep 1 was
d| ssol ved in dichl oroethane and m CPBA was added (5 eq.). The reaction

m xture was refluxed until the starting material was conpletely consuned,
then evaporated. Ms mz 311 (MtH)+. 2b. Crude material from step 2a was

di ssolved in McOH and 20 norpholine (6 eq.) was added. The reaction m xture

was refluxgd,hor 3hnt zhﬂ[lorogé,f@ @@Ky_m@le(t}ﬁzn.i)[zmﬁmrpﬁaﬁl 4-Mt1) +. 2c. Crude
mat eri al r_’P”rT

was added. TheS§ gactY?’B‘?V’\iﬁﬁr]pg 0 Vedl ép}h%a&ﬁd% f(éa*b%& éyllgmAgsl I(32886)

WO 03/ 035077 PCT/ GBonzaau@nfnﬁwl Ril4-{tmomomgibylimhenidls ¥B2ai ned as its
trifluoroaget _ f %mg{am;agmx 1afe wadsBCNIH20 +
0.01% TFA) ° G &@W%ﬁgﬁﬁ &A 0%%5 dﬂ%;dg ; g teﬂ Jfl) 7 94 (s,
111), 75 40repctgbwitl feqffiynorpholing fpr §-9 h(aﬁfoo?lt?}’?ﬂf A%Fff CVFROTENR P

4. 30- 4. 36, vélRalesl s .0il4 r@Rub dles talen infp TINF6nd Healedhgith ldd). of 8. 91- 3. 86 (m 5H) ,

?éxif\l/bﬁ E386¥I&gobenz}mnune 18odoB%0r 75 Title Brodud? walisolathd hd its MBubBARLfAO 7 (MHH) +.

2-1(2S, 49) setltbyd&tWL@{CI&W&@W@MWIQWHM%M]WQsﬁl‘%apﬂor obenzyl ) - 5- hydr oxy- 1
-met hyl - 63 opIMEA 114555, 411 GEYANHY e 35ial 1D, 7.74 (@,

1Benz|-2rre rro d e 15

1- benzyP- 2 ﬁ’@ﬂ‘l %ﬁérﬂddﬁbia% gtzhgﬂi ¢§54d+%8;ng fa?e in

di chl or orresloqmezmsa adden, mﬂmmmsS:eSIm@moB at (soamp?rféaéém H.o -78 C, of

N, N 20 dl\i}gg@( ggt#}&ﬁr trifluoride (1.0 eqg.) in dicliloronethane. The

reaction ‘s Ty iile the tenperature was allowed to increase to 25

C. The solvent was concentrated under vacuum and the crude was purified by
flash chromat ography (eluent: petpmhROE®ther: EtOQAc = 1:1) to give the

titl 13,, 30 511)

_5I 35. 5130 W ic)ben N?e{s%xy’lz‘%ﬂgl%"ﬁé%ﬁ‘%ﬁ “733%' '0’%31,65n = 0. 4)Hz,
0.511), 3. @Byd&opRinfidineZrparbogaride (s, 1.511), 3.68 (s, 1.511), 2.62-2.29 (m
211). M5 mz 282 (MrH)+. -111

S

Step 1: 4-(tert-Butoxycarbonyl)morpholine-3-carboxylic acid
CO.H
o/\[/
s
OC(CHg)s

20

To a vigorously stirred solution of 3-morpholinecarboxylic acid and
triethylamine (1.11 eq.) in MeOH (1.4 M) at 50 °C was added di-t-butyl dicarbonate
(2 eq.). Stirring was continued at 50 °C for 5 min and at room temperature overnight.
The reaction mixture was then concentrated to obtain an oily residue and suspended
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WD 03/ 035077 PCT/ GB02/ 04753 Step 2:

-(4S) - 1-[ (Benzyl oxy) carbonyl ] -4-fluoro-L-proline 5 18 April 2006

1- Benzyl 2 rret hyl - (2S, 4S) - 4-f |l uoropyrrolidi ne-1, 2-di carboxyl ate di ssol ved
in ﬁg@;treated with NaOH IN (2 eq.) and th m xture was
sti rred at Bl C for 3 hours. After concentration of ?’Fﬁ’gﬁg%(}“vge}nt HC IN

was added until pH=1 and the aqueous | ayer was extracted three t| nes with
di chl oronet hane. The organic phase was washed with brine, dried over

Na2SO4 and filtered to give, after 10 concentration, title conpound. 1HNWVR
(CDC13, 400 MHz, 300 K) 8 7.45-7.30 (m 514), 5.33-5.18 (m 3H), 4.70-4.60

(bm 111), b&w@&rﬁ(ﬁ@ (600 mB d safured ﬁaIZ@OQ (500 2411 )The Mpaniflagerd@@ (M-H) +. Step

3. B I 4 b I 15 A
Stirred soPQrEEn i sRAa SRR A my SR 680 nl)l RnbpaliBei) e 1
di oxane wayers werethzehghi tolpHoy 2 0 dvithed NIGI( apd inmediaelBor2@ted with BGAL, t hen
ammm um biGasPRANeTR: c(o%tb%féd o?éﬁm%‘i’a brsWRse ﬁ&%ﬂ@@wﬁﬁ‘&t&t@ﬁctndﬁé&“f 8%5 stirred

roonétenperature for 1 urs. D| oxane_ was concentrate the residue
vvas t ak ‘i"ﬁp%’t‘tﬁ%o %YPet %ttl > coppoRtsfipale yelow oyl 1: L pirtwe |°F1e dried over
~Na2SO4 to gptangers By NRIR.f i | trat| on and concentration, title conmpound. 'H NIVR

(DI\/BO deé, ( 5 53.6 Hz,

25 = 4.5 é,@ﬁ (4@%5?%@5@ j‘“"’ I?’zgg?é‘ Oﬁfﬁ 4%% iﬁ? % 80- 3. 63
(m 2H), 244%m, DH)B.933.796y. 1 $B52 1672 Fud-36:3 3080, AgM: 3.16606 WO 03/ 035077
- PCT/ GB02/ Oﬂglial& o 14, 3.00 (t, J=11.4 Hz, 05}2 1.40 (s, 4.5 H), 1.36 (s, 4.5 H).

Benzyl - é T\Z@'ﬁééy 4:- 1 uoropyrrol i di ne-T-car boxyl ate F CN

Benzyl - @ar bonyl - 4-fl uoropyrrolidine-I-carboxylate in 5

di chl oronet hane was treated at 0 Cwith Et3N (2.1 eq.) and trifluoroacetic
anhydri de adde R SE. Lo X s stirred at 0 C for
0.5 hour aS §0 m ng?gis?’g@%% %&%@%ﬁﬁ)ﬁh@&; her(t)?yl%ﬁt@ was diluted with

di chl or onet hane, washed with HO IN apnd brine, dried over Na2SO4 and

filtered to give, after concentrationj title conmpound. 10 'H NVR ( DMSO d6,
400 MHz, 340 K) S 7.42-7.30 ( M(dbt JH F= 52.3 Hz, 1H), 5.20

(d, J=12.7 Hz, 111), 5.16 (d, 12| 7 Hz, #H), 4.94 (d, J= 8.4Hz, 1H),
3.68- 3.56 (m 2H), 2.63-2.41( } mz 249 (M+H)+. 15 Step 5:
Benzyl - (2S, 4S) - 2- [ am no( hydr oxyi m no) thyl]-4-fluoropyrrolidine-

1- car boxyl ate OC(CHy)s

To a stitred solution of the compound prepared in Step 1 (1 eq.),
15  pyridine (0.6 eq.) and di-¢-butyl dicarbonate (1.3 eq.) in dioxane (0.6 M), NH,HCO;
(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 NaySO,4 and evaporated giving the title product as an oil

which crystallized at room temperature.

20 'HNMR (DMSO-dg, 300 MEz) 8 7.35 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs, 2 H), 3.76
(bs, 1 H), 3.57-3.51 (m, 2 H), 3.28 (m, 1 H), 3.18 (m, 1 H), 1.36 (s, 9 H).
MS m/z 231 (M+HY"

Step 3: tert-Butyl 3-cyanomorpholine-4-carboxylate
N
=z
O
(A
95 o OC(CHg)a
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t Bz Benzyl - (2S, 4S) - 2-cyano-4-fl uoropyrrolidine-I|-carboxylate dissolved in
absolute 20 ethanol was treated with triethyl am ne (1.5ed8Apahd006

hydr oxyl am ne hydrochloride (1.3 eq.). The reaction m xture was stirred at
50 Cfo and then the solvent was renoved u r d pressure.
The resﬁwdﬁ[g%\%/ab?parti ti oned between water and dichl %ﬁ%‘%ﬁ@ﬁgand the
aqueous | ayer was extracted with dichloronethane three 25 tinmes. The

organi ¢ phase was dried over Na2SO4 and filtered. The solid obtai ned by
concentration was then recrystallized fromMOCH to give title conpound. -
113 18 April 2006 WD 03/035077 PCT/ GB02/ 04753 'H NVR (DMSO- d6, 400 MHz,

300 K9 S 910 (bs, Lifkaluforffhode RBakiibr 42 (1293 Gndiskihylirie @Heq)S. 07 (M

rZﬂH)Z ' 23'24?|\/§_rg63H§(3_15 ?Osf']glg‘%hi@s g’cwléd to Ozé_ar:%d t?‘i%ugi%]ace Iti)aﬁhy%ﬁée (_121 6%3 a&ggd 20 . M

H met hyl - Zd{c[p&mmder{ngﬁﬁfmSﬁ_rﬂng[\(dsemyﬂucd(&ﬁ heuwrrh o1vyd f}tg;;m temperature coore N
uor opyrr 12 - ; FETe '

Benzyl PyZS?;ﬁ%gé@il _arﬁlﬁlno ‘%é‘iggﬁdﬁ_%%t%ﬁﬁﬁ%‘F’%‘S%op?%ﬁ‘f“ ?’ne-l - car boxyl

ate in 210Dan} f AYSRA%2Y Qe BYparaliph gava theditlsrrapeingd ae a Brofinsglihoxyl at e for

3 hours at IBRMR (RSO S00IEENS 3048 (4, hern. THAQSH), 896 el AR Dy Mhe title

conpound a 2 m, %t o I rSqn | (. 5, 300 K) S
70457 25 CriP (%lﬂz’“rfgésifé?%sf %.339@,]?‘%2."1?2%,3%%’%6‘, 12@‘832’\‘4{%? 0.811),
5.61 (s, 0D 340 (16 /301 (L 89z, FI, BY. (o, D), U43 &, BBz, 113), 15 5.15-5.04
(m 2H), Aaglauktisda8p® Hz, 0.8H), 4.44 (bt, 0.4H), 3.85-3.48 (m 8H),
2.67- 2'1 23 (m 2H). M5 mz 424 (MtH*. Step 7:

Met hyl - 8. { (25, 45)-1-[ (benzyl oxy) car bonyl ] - 4-fl uoropyrrolidin-2-yl}-

5, 6- di hydr Stepgyr i m dem@utyd 8D eaxhdiny@r2Qinthb)risthylPorpholileMe t Bz 0

Di met hyl - 2-{ [ (am N9 4hxviate
(2S,4S)-1-[ (benzyl ox;% Cat %onyl ]-4-fluoropyrrolidin-2-

yl } met hyl i dene) am no] oxy} but - 2- enedi oat/ebHvas refluxed for 6 hours in

ortho-xylene. -114 18 April 2006 t\i
O/YLNHZ
K/N O
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 yeliow solid.
'H NMR (DMSO-ds, 400 MHz) § 9.16 (bs, 1 H), 5.32 (bs, 2 H), 4.30 (bs, 1 H), 4.08
20 (d,/=11.6Hz, 1 H),3.75(d, J = 6.8 Hz, 1 H), 3.50-3.33 (m, 4 H), 1.38 (s, 9 H).
MS: m/z 246 (M+H)".

Step 3: Dimethyl-2-({ 2-amino-2-[4-(tert-butoxycarbonylymorpholin-3-
yllethenyl }oxy)but-2-enedioate '
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WO 03/ 035077 PCT/ GB02/ 04753 The reaction m xture was then cool ed down to
room tenperature and petrol eum ether was added. A |ight bri8vprdddicd
precipitated to give after filtration title conpound, that was not
purifie nore, but used as such in the follow ion. 5 Step 8:
Met h |-§’J‘%enz§{/| oxy) - 2-{ (2S, 4S) - 1- [ (benzyl oxy) car boﬁ@?ﬁ"f“ﬁ%‘%“

fl uoropyrrol i di n-2-yl}-6-hydroxypyrim di ne-4-carboxylate OH Met hyl - 2-{

(2S, 4S)-1-[ (benzyl oxy) car bonyl ] -4-fl uoropyrrolidin-2-yl }-5,6 10

di hydr oxypyti m di ne- 4-carboxyl ate in pyridine was treated with benzoic
anhydride (1.3 eq.) and the reaction mxture was stirred at room
tenperature overnight. Pyridine was ggncegig@mied and the residue was taken
up in ethyl acetate and washed with HC{ I N and brine. The organi c phase
was dried over Na2SO4 and filtered to gllve after concentration a crude
that was purified by flash ograR)ycodmkuent: 15 petrol eum et her:
ethyl acetate= 1:1) to give title conpound. 'H NVR (DVBSO d6, 400 MHz, 300
K) 8 13.50 (bs, 1H), 8.09 (d~J=R.ZHL 211), 7.80 (t, J= 7.35 Hz, 111),
7.64 (t, 7=7.8 Hz, 2H), 7.45-7.15 ((m 5H), 5.36 (dbt, JIx_F=54 Hz, 1H),
5.14 (m 2H),5.02-4.93 (m 1H), 3 @Ee@He (m 2H), 3.76 (s, 314), 2.80-2.36
(m 213). 20 V5. mz 496 (MtH) +. Step -9:

Met hyl - 5- (benzoyl oxy nzyl 0x rbonyl ] - 4-

f1 uoropyrrolidin-2- 0%’1’:(1&?@? ‘g%l%?gg%’é ‘%‘Pﬂipyri m di ne- 4- carboxyl ate

. -115 18 éumdﬂylaﬁﬁ@ﬁnmaﬂ&kﬂ&ﬁ(wze@ﬁﬁ/@dZM@ﬂﬁﬂBK@ foCBur fpdeve N, CBz

'VEt hy -5 (Eﬁgg&ydlamhﬁ&] é&@éﬁdéta ﬁdhﬁ@dwrmrh ﬁamﬁddhlafd&raph opyrrolidin
rimdine ﬁ\:m) éate di ssol ved n dry di oxane, was

added té a31 E@%dﬂfé@lew@tﬁ? Bi-gd- L &‘V‘é@feﬂe%‘fﬁ a§°9 dfbkane. The

reaction ninkirore@f wasisdmet BI7 €1b: 1a). 38 C for 45 mnutes and then cool ed down

to roomte ] Jghe mxture
was heat edﬁ%ﬂéﬁgnﬁﬁs Mg%ljg iﬁégogléldéﬂ?@at% iAﬁ?f‘j qg@% S The
reaction nmiliDuh3 Gedt Hhé@%bﬁoléﬂ%ﬁﬁhﬁ%36531%@%:”2(28?0@@03%4“& (0.2 eq.)
was added, 359\ Qwed, D33 wates 12604 A Haces al £ 108z, a0Me 998 (m) Byer was
separatg %%%ﬁ% racted with et hyl acetate; the organic phase was dried
over d filtered to give, after concentration, a crude that was
pur i f| ed b hasSBs (M+H)".

~ Step 6: tert-Butyl-3-(4,5-dihydroxy-6-(methoxycarbonyl)pyrimidin-2-
yllmorpholine-4-carboxylate
OH
N OH
O N
N o ©
15 OC(CHg)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) 8 4.62 (s, 1H), 4.15 (d, J =12 Hz, 1H), 3.84
(bs, 1H), 3.82 (s, 3M), 3.70 (dd, T = 12.3, 4 Hz, 1H), 3.61 (dd, J=12.2, 3.8 Hz, 1H),
3.56 (t, J= 13 Hz, 1H), 3.43 (td, J= 11.5, 3.4 Hz, 1H), 1.35 (s, 9H).
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chromat ogr aphy (el uent petroleumether: ethyl acetate from4:6 to 2:8) to
give the title conpound as a 4.6:5.4 m xture of rotarrers g AMR2006H NVR
(DVMSO-d6, 400 MHz, 300 K) S 8.08 (d, J=7.5 Hz, 7.79 (t, J=7.3 Hz,
111), 7.63 =7.5 Hz, 2H), 7.37-7.11 (m 511) 211), 5.20
(d, J= @Oéf“gsf%ﬂHz, 0.4611), 5.12 (d, J=11.8 Hz, O. SZ%B%B%%M%%]M,' J=12.5
Hz, 0.5411), 4.92 (d, J=12.8 Hz, 0.4611), 4.00- 3.75 (m 211), 3.72 (s, 3H),
3.59 (s, 1.611), 3.52 (s, 1.411), 2.90-2.65 (m2H). Ms: mz 510 (M+tH). 20
Step 10:
Met hyl - 2-[(2S, 4S) -1 -acetyl -4-fl uoropyrrolidin-2-yl]-5-(benzoyl oxy) - 6-
hydroxyperg gg/mﬁéhvpﬁaﬁz“yl ate. 18 April 2006 WO 03/035077 PCT/ GB02/ 04753
|-N,,~, 0Bz |-
I\/bt hyl - 5- (benzoyl oxy)-2-{(2S, 4S) 1-[ (benzyl oxy) car bonyl ] -4-fl uoropyrrolidin

-2-yl}- 1-Bephlyl - 6- axoBhtyb3dbihedrapyxy)-dhgdnoey-6- car boxyl at e, di ssolved in

et hyl acetate was ~ tic anhydride (1
eq.) and submtted Lffng %Wgymspigﬁé%&%%%ﬁ% l%ﬁa‘;}ture The reaction
mxture was stirred at room tenperagjje for 18 hours and then the
suspension was filtered over celite tjo give the title conpound as a 7:3

m xture of rotaners by NVR '"H N @Bz 400 MHz, 300 K) S807 (m
2H), 7.78 (m 111), 7.62 (m 2H), %'5.7%-5.26 (m 2H), 4.13-3.60 (m 2H),
3.72 (s, 3H), 3.59 (s, 3H), 2,79- 280cH, 10 2. 03 (s, 2.1H), 1.87 (s,
0.9H). M5: mz 418 (MrH) +. Sfep 1. N
2-[(2S,4S)-1-acetyl -4-fl uor gpyrrgli | ]-N-(4-fluorobenzyl)-5-

hydr oxy- | - met hyl - 6- oxo- 1, 6-di b@:ﬁQ i ne- 4- car boxam de. 15

Met hyl - 2-[(2S, 45) -1 -acetyl -4-fl uor zél‘oﬂdl n-2-yl]-5-(benzoyl oxy) - 6-

hydr oxypyri m di ne- 4- car boxyl ate waq gol ved in MeOH (0.12 N and treated
wth 4-F-benzylamne (3 eq.) in a sealed tube. The reaction m xture was
stirred at 65 C forrnd@yMaidr iroiﬂ'&@pﬁﬁn&@%yﬁﬁﬂé@@ﬁ?%str@ﬁﬁ@hﬁm{Vent was
evapor at ed, and. t he raﬁg 3 V\E ?h tet her several tinmes to
obtain a sBPEQC PH@@‘ fl 8?’%‘5 ﬁz\tf%’é‘ﬂtemﬁ’%‘w{ ABANE® washed again with
et hyI et heevaparagidyekenhie EtQAd aad vorpdwith 136! &N, NaBICDs 7nd rinet Urgenio$ r ot aners by

0 8.52 (t, J =6.3
Hz 0.7 N@e’%%%?mm’ %ﬁtﬂ%ﬁ %%ei%‘d%gglp‘?byzﬂﬁ? (7 18-7.12 (m
ZH). 5169 glggmatogqap}g-cg@ﬂ@a gel, eluents EtOAc/Petroleum Ether: 7/3 | :

'H NMR .(DMSO-ds, 300 Mz, 340K) § 13.3 (bs, 1 H), 8.07 (d, /= 7.5 Hz, 2 H),
776 (¢, J=7.5Hz, 1 H), 7.61 (t, J=7.5 Hz, 2 H), 4.73 (3, 1 H), 4.22 (d, /= 12.4 Hz,
1 H), 3.86 (d, J= 11.0 Hz, 1H), 3.78 (dd, J= 12.4, 3.9 Hz, 1 H), 3.73 (s, 3H), 3.58 (¢,
J=13.9 Hz, 2 H), 3.47 (td, T= 10.7, 3.6, 1 H), 1.36 (s, 9 H).

15 MS m/z 600 (M +H)".

Step &: Alkylated derivatives 8A and 8B.
OMe 0
N HSC\& 0Bz
o YL\N | OCH; o/\])\\w | OCHs~
o © K/N o O
8A OC(CHg)s 8B OC(CHg)s

The pyrimidine product of Step 7 in dry THF (0.6 M) was treated with
20 cesium carbonate (1.5 eq.) and dimethyl sulfate (1.5 eq.) at 50 °C for 1 hour. Solvent
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25 Hz, 0.711), 5.29 (dt, JHF=54.2 Hz, J=4.4 Hz, 0.3 H), 5.38 (d, J=8.9 Hz,
0.31), 5.18 -117 18 April 2006 WO 03/ 035077 PCT/ GBO2/ 04753 1§ dpyil 26 2 and
1.6 Hz 0.7H), 4.55-4.47 (m 213), 4.20-3.78 (m 2H), 3.51 (s, 2.1H), 3.50
(s, 2.54 (m 1H), 2.47-2.27 (m 1H), 2.0Q 1.81 (s,
0. 911) w%’%”??%z 407 (MtH) +. 5 EXAMPLE 17 2-{ | pfemodnit)

(2S,4R) - 1-[ (di et hyl am no) (oxo) acetyl ] - 4- net hoxypyrrolidin-2-yl }-N(4-
-fluorobenzyl ) -5-hydroxy-1| -met hyl - 6- oxo- 1, 6-di hydropyri m di ne- 4- car boxam de
0 10 Step 1: (4R -1-[(Benzyl oxy)carbonylj-4-met hoxy-L-proline OH C \NO Cbz
Synt hesi zed foll ow ng the procedure reported on Journal of Medicinal

Chem stry 1988 gvailin v§c7u% aﬁ§§emdﬁ§ta§&r?ﬂ h;’)cOAc washed w1th HCI lN and brine,
Benzyl - (2S, 4R) - 2- cyano- 4- et EK?FFC} di ne- | -carboxy rwg CN Cbz To

conpound (@F@ameF’EJBé‘ﬁlES‘/PWW@%Q% a@w%wopbﬁmq widsol ved in 20
di :j gxgne hBo,ﬁs pudifigd by ﬁesh(chroaaa&i%aphwbﬂkiﬁw,ge(l JeldénteBOAcaRGoRYMIEhene wer e
adde The xtur t 0, at erature. Di oxane was
renoved i n3‘</7 s i@’la%ggﬁ%mm n%%% %%?t&%%q)&ﬁyp@m/ 04753 and the
resi dued di ssol ved iAm aliemgliveaoute atas alsoamplsiesas dollowsh Thicpyrimiding at ur at ed
aqueous Nabo@ 3iep? e adadll ieen Rk oNBPERN I1dg) htidnedosgncent rat ed in
vacuo to ?ﬁ’?{& glrl mary am de. e. crgggcpr‘%g tb lgl ssolved in

di chl or one ﬁré‘t“éfh heux e Nasa5p, FRGAE eA4HEM xt ure was
cool ed dowtentperafireC Iinathylsuifaté [Mbcq)acaehddadamdhmdmxtere(was jafaeqecytmﬁas added.

After 1 ho%&ﬁg&ﬁ@@@gﬁ%ﬁ%ﬁo ﬁ&%&%@c‘ﬁ?%t@&é%%z%ﬁ%\ﬁ?ﬁBEd wth HG

IN, saturate queous brine over I tered and
evaporé@ edaqieh(Orkra) s Fdled.dolgyesdrhe Waies apd EtQAce The pauepPIaYer ¥18% omat ogr aphy on
silica ge:c sepBiatd@ Bhd @Maytlsd ﬁzﬁBE&D&c ﬂ%tdoﬁibuﬁviéﬁb?lhe{ayer ﬁa@%iw(’/l&azi()agsa744g -
m xture o t ane

(e bry, CalsoRiRRedth i iido bl iGiabhEneq isqdtptulthy, clyfmal). 7,7,

0.411), 4. WBh 60- 55%5@1&5&1@){3@@54@ $¢paratedaomppyndBA fforg 8Bz The fractions were
evaporated to a foamy solid. This solid was dissolved in ether and re-evaporated to
15  foamy solid that could be scraped out easily. This solid was dried in a vacuum oven
overnight at 40 °C to afford 8B as a pale yellow solid. The ratio of 8A/8B is variable
~with this route, from 1:4 to 1:12.

tert-Butyl-3-[5-(benzoyloxy)-4-methoxy-6-(methoxycarbonyl)pyrimidin-2-yl]

20 - morpholine-4-carboxylate (8A).
"H NMR (300 MHz, DMSO-ds+TFA, 330K) § 8.10 (d, J=7.9 Hz, 2 H), 7.77 (t, }=7.3
Hz, 1 H), 7.61 (t, J=7.4 Iz, 2 H), 4.94 (bs, 1H), 4.50 (d, J=11.6 Hz, 1H), 4.0 (s, 3H),
3.85-3.81 (m, 2 H), 3.76 (s, 3 H), 3.66 (d, J=10.4 Hz, 1H), 3.49-3.45 (m, 2 H), 1.35
(bs, 9 H).

25 MSmiz474 M +H)"

tert-Butyl-3-[5-(benzoyloxy)-4-(methoxycarbonyl}-1-methyl-6-0xo-1,6-

dihydropytimidin-2-yllmorpholine-4-carboxylate (8B).

'H NMR (DMSO-dg, 400 MHz, 330K,) § 8.09 (d, /= 7.3 Hz, 2 H), 7.77 tJ=175
30 Hz,1H),7.62(t,/J=7.8Hz,2H),508(d,/=3.4Hz, 1 H),421(d,J=123Hz, 1

H), 3.95-3.85 (m, 3 H), 3.76 (s, 3 H), 3.58 (s, 3 H), 3.55-3.50 (m, 2 H), 1.34 (s, 9 H).

MS m/z 474 M + H)*.
Step 9: tert-Butyl-3-(4-{[(4-fluorobenzyl}amino]carbonyl }-5-hydroxy-1-
35 methyl-6-oxo-1,6-dihydropyrimidin-2-yl]-morpholine-4-carboxylate

-03.




0.611), 4.02 (bs, IH, 3.6-3.45 (m 2H), 3.21 (s, 311), 2.45-2.40
(partially under DWVBO) (m 111), 2.40-2.25 (m 111). 15 Sigpp8il 2006
Benzyl - (2S, 4R) - 2- [am' no( hydr oxyi m no) met hyl ] - 4ret hoxypyrrol i di ne
-1carb%% IZQ PCT(GBO2/QATS3

benzyl tp‘é?’ cyano- 4- met hoxypyrrol i di ne-1-carboxyl gfeB &S50l ved in
ethanol 20 (0.4 M, hydroxylam ne hydrochloride (1.3 eq.) and
triethylamne (1.5 eq.) were added. The m xture was stirred at 40C for 4
hours then at roomtenperature overnight. The m xture was concentrated in
vacuo and the residue dissolved in ethyl acetate washed with brine, dried
over Na2SO4, filtered and concent pat ed to give title conpound. 25 'H NWR
(DVBO-d6, 400 MHz, 300 K) S@COS bs, , 7.45-7.225 (m 511), 5.4 (bs,
211), 5.10 (d, J= 13 Hz, 9 111), 4.26 (t, J= 7.4 Hz,
1H), 3.97 (bs, 111), 3. 63- 3. 45 (ml211§/J @ 311) 2.3-2.03 (m 211).
-119 18 April 2006 WO 03/§ 04 tep 4: Di et hyl - 2-{

[.(am no-{ (2S,4R)-1-[(ben on y) C rbo l]-4-

met hoxypyrrolidin-2-yl} et o] oxy} but - 2-enedi oate thbz 5 To
benzyl - (2S, 4R) - 2- [ anuno( hydr oxy m no) met hyl ] - 4net hoxypyrrolidine -1

car boxyl ate, dissolved in chl or 8¢ Hp)adi met hyl acetyl endi carboxylate (1.1
eq.) was added. The m xture was refluxed for 1 hour and left stirring at

40 Cf ovgrgi gplt The Eﬂ%&?ﬁ%@t&ﬁ%ﬁ‘ﬁ%ﬁ@%a&t&aﬁé&%{ﬁ@?d Ehe cr udte |tor oduct
urirtile cnro oqgr a 111C el uent, .e eae

Dot 1 ol oum SRiPEE G Ray a9 abere o Db SRR b BUETE i FeetaeRd 7 5 H

NVR ( DVBO- d&,lduéﬂiﬁtul‘at@iwﬁﬂ@tg@()ocﬂ)taintlﬁﬁﬂaﬁﬁ)d(mn 5H), 6.7- 6 55 (2bs 1.4 H,

6. 35-6. % (b b?ﬁkﬁﬂddmé ﬁﬂﬂsbsd &?(%)111 §(§s91 sléb(%]ﬂ-)@ 1=13 Hz,

0.711), % S 111), 3.97
(bs, 111) '7’33977835((<§n 23111497 1§ (%2}1%&960(@}45—4%5 e#2 (1%, 1@,9!1161%@ gll~59 (s,
2.111), 3. 6%:936.50HeMH)24.4) (dd3122.9( 5.83 B, 1)H), 218@dI=2R.4,m0 HA BHj,H) , 2. 10- 1. 95

m 111 t
(5 (benzZ)yI ?X@%%ﬁ@@?@o %LGT I%elt@y?g )@é?‘b?@yll]z?’ﬁs gﬁ'%t hoxypyrrolidin-2-yl
} - 6- hydr ox Yy miaf6diMe-H  car boxyl at e 20 OH Di net hyl -2-{ [(am no-{
(2S, 4Rpl- [ (benzyl oxy) car bonyI ] -4- et hoxypyrrol i di n-2-

}S/IO% lrJr;slt Q%I i_%ene) am n %T(é'é% Wﬁ%%@%gﬁ ﬁ di ssol Vedyl'éjoxo-i gne and the

dihydropynnudlne -4-carboxamide
O
HiC.. OH F
LI LT
X N
Oﬂ/kN
NH o)

_ The compound from Step ¢ was treated with a mixture of
15  dichloromethane/TFA (2/1) for 1 hour at room temperature. Organics were removed

in vacuo to give the title compound as a solid.
"H NMR (300 MHz, DMSO-dg, 300 X) § 9.45 (bs, 1 H), 7.39-7.36 (m, 2 H), 7.19-
7.15(m, 2 H),4.93 (d, /=92 Hz, 1 H), 464 (dd, /=154, 6.7 Hz, 1 H), 4.55 (dd,
J=154,62Hz,1H),435(d,J=12.8Hz, 1 1),4.08 (d, J=12.6 Hz, 1 H), 3.77 (t,J

20 =124Hz,1H),3.55 (s, 3 H), 3.55-3.46 (1, 2 H), 3.40-3.34 (m, 1 H).
MS m/z363 M+ H)™.
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stirred at 150C for 3 hours and at roomtenperature overnight. Xylene was
concentrated in vacuo. To the crude conpound, dissolved i n1pypiril 0@,

benzoi ¢ anhydride (1.3 eq.) was added and the reaction m xture was stirred
at room_ tenperature overnight. The solution was concentrated in vacuo and
the cr u&’é’“g’%gﬁ“%”'sm ved in ethyl acetate washed with 1 PUSGBE2043% ur at ed
aqueous NaHCO3 and brine, dried on Na2SO4, filtered and evaporated in
vacuo. The crude product was purified by flash chromatography on silica
gel (eluent ethyl acetate: petroleumether = 10:90) and showed a 1:1

m xture of rotamers by NVR 'H NWR (DVMSO-d,, 400 MHz, 300 K) S 13.5 (s,

(
1H), 8.09 (Step It 7. O Nz, fludkbben 1)@hydl&(ﬂl--ﬂl@thﬂrlm-(ﬂﬁ&thylﬂm@ﬁbﬂn—@%d)( m 2H),
7.40-7.25 (g 4 b 7. 12-7. 06 1:3%} 5.10 (s, 1H); 5.09 (d, J= 12.5 Hz,
0.511) . 4. 85079 O thyippyripidme ."g"‘hj"," ld66 (dd, J= 16.2 and 8.0 Hz, 1H),
4.10-4.00 (m 1H), 3Thecqmpoud iym SEp7B-vBis@Bsdivgd id MeOFBandSrehaed withl)
2.45-2. 40 ip@biandel (Y ed! TR 5 27 1), Step 6:
Met hyl - -(beqz% |of}f§f‘¥¥{gid2“§ 4R@ti&rg(%qg)lhg&?gl§§/ c%?{)%gvﬁ(’]%f%%‘sb
met hoxy pyr rt didriodilin gyanobosohyiride (543500, Thegmrithy wrvlgl) siimng aireomn.
gaz l;oxyl alt aelﬁiermuﬁzr Nadhr. 'J[}bZeaIﬁblfmilxmté was cotr)lcentriated an thtte tﬁtle compoumli_ gi 20 '
- 5-(benzoy - F car bo - 4- oxypyrrolidin-
- 2-yl}-6- hy%@%ﬁxﬁﬁﬁ%&é‘g“?%%i‘%/{’l@%&ug’?%%@w fin ﬂ“ﬁ%‘&fit%&%‘ﬁ , LiH (1.4
eq.) was ad@edingied-t thellidawstiisdiflusronceirie sgitirred at 38 C for 40 minutes. The
{enber at ur SR o0y S, DSOSt ahonsies (19,89, ) vas added
Ha 1 Mo B R Er TG o Bt (T SR 3t 498 v |
extracted wilth=edily 2 Boet36(d, bntl.7 He, bHyarii3c(dphade42E, Wels et @isth HO 1N,
saturated ggl : nd, g ' SOA, . fi nd
concent r at ggiq%’l\?gygo. F]g %?I%g%%%fgt%?%%?gﬁa@ég&%ii%d(fiS'ﬁ
chromat ography -121 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 on silica gel
(el uent et M$ mecBTBAME+IPEtrol eumether = 30:70) as a 1:1 mixture of
rotarrer@ by NMR 'H NWVR (DMSO- d6, 400 MHz, 300 K) 8 8.08 (t, J= 6.8, 2H),
7.82-7.75 (m 1H), 7.66-7.61 (m 211), 7.38-7.22 (m 411), 7.08-7.02 (m
111), 5.18-5.12 (m N44fluowbeargyl}-8-hydoxy+nkBiyl-2Ht-mebhykhlrph@in®ylf-d, J= 13.1
Hz, 0.513) 6-0x0006-0#lydrdpyrihadifie- i Iito 1 - . 511),
4.08-4.17 (m 0111%, 3 %l}hga? e%?g%%%%%@?%%%?{%ﬂe%iﬁilt%‘?’éﬂh%‘%‘?rg 1.5H). 3.44
(s, 1.511) DYgemsipreraratiyg ghiral HPEG using the follominggonditiosler DVBO) (m 111).,
2.30-2.15 (m  3dl¥gnts: MS: amhiztubed? 1{IMBYFTEA in Hexanes : EtOH

20 Column: chiralpak AS columm, 250 x 46 mm at 1.0ml/min, collected by

absorbtion at 260 nM
The first eluate is the (+) enatiomer (MeOH, ¢ = 0.24, 25C): [a]p=(+) 55.42.

Thg second eluate is the (-) enantiomer (MeOH, ¢=0.215, 25C) [o]p= (-) 51.63.
_25. EXAMPLE 7

2-(4-ethyl-1-methylpiperazin-2-yl)-N-(4-fluorobenzyl)-5 -hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide
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10 Step 7:

Benzyl - (2S, 4R) - 2- (4-{[ (4-fl uor obenzyl ) am noj car bonyl } - 5- hy dg ey 2006

met hyl - 6- oxo- 1, 6- di hydropyri m di n-2-yl) - 4- net hoxypyrrolidine-I- carboxyl ate
0 Gl z_15 To net hyl -5-(benzoyl oxy) - 2-{
(2S, 4R) “goYs Gg‘g'ﬁ‘%yl oxy) car bonyl | - 4- met hoxypyrrol i di n- PCT/GBO2/04753
2-yl}-1-nethyl - 6-o0xo0-1, 6-di hydropyri m di ne-4-carboxyl at e, di ssol ved in

nmet hanol , 4- F-benzylanmne (3 eq.) was added. The reaction m xture was
stirred at reflux overnight. Methanol was renoved in vacuo and the residue
triturated with ethyl ether to give the title product as a 4:6 m xture of
rotamers b 20 ButdcRark iMizin-30P)K) S 14.0 (bs,

111), 8. 92&?{)\" %k%%%&g@%g i/é &%Mﬂ% %) 0.611), 7.35-7.25
(m 411), 7.20-7. 05 PFRROYRANS- OXB %)HkOPJ'ﬂ dfms“‘ﬁﬁ 0’%‘1“) 5.09-4.95 (m

111), 5.09 (d, J=12.3 Hz, 0.6H), 4.75.(d, J= 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 O. 611\)6\ @aPPh= 11.5 and 4.5Hz, 0.411),
3.84 (dd, 25 J= 12 and 2.7Hz, O. 611) 5-3.55 (m 111), 3.59 (s, 1.213),
3.41 (s, 1.811), 3.25 (s, 313 @bleti ally under DMSO (m 111),
2.30-2.15 (m 111). Ms: mz ?EL - 1p2 18 April 2006 WO 03/035077
PCT/ GB02/ 04753 Step 8: O

N-(4-f1 uorobenzyl) 5- hydr oxy- 2- [ 28 4R) - 4- et hoxypyrrol idin-2-yl]-

1- met hyl - 6- oxo- 1, 6-di hydr opyri m dj ne- 4- car boxam d

Benzyl - ( 2SMathyl ]2111(3@-?{ H%I@WW?@B@W }"QPFFWWES]’%QOBY)‘HWP‘}E'ZIB 2} 8oxy- | - met hyl -

- 0X0- 15 6- BHnhyd6: QP64 071, idiry amz VmAdinget deboy: Wer(pl’epeddsd‘@aﬂl-mar boxyl ate was

di ssol ved 49 xture was
stirred untfg‘?“ ﬁe ﬁff'fn%clnﬁ@q (ftn‘eé’?j ct:% yc?%‘}ﬁi)fué’%% e %%?t%g? di% %ger s the
reacti on milxTatrabedners Lé. IIB@ 86: =AY byrmsededured simidar to Bwesastifarth ivacuo to give

title Corrpg les r@WG&%@Q&%‘EﬁFﬁe fb%@tl&ﬂ'ﬁe 3RPdikdolRd12vReBH(HY, 1H),
10. 16 (bs, { g 36 (dd, J = 8.5

and 5.7 Hz Y@%enat@ﬂ ﬂf@me Pfessslfﬂ%‘ ]é’ %Ed’ ‘?)1111)0“5 fﬂtdﬁéljﬂ%ﬁfm"%”a%o 4 60 (m
2H), 4109 bfsneddter ilaBbe MddFafomtionH) , 3.47 (s, 311), 15 3.45-3.35 (m
111), 3.82 (s, 311), 2.74 (dd, J=13.9 and 7.5 Hz, 111), 2.17-2.10 (m 1H.
MS: iz 377 (MrH)' 20 Step 91 2-{

(2S, 4R) - 1- Bed2mret hy Naff- ﬂmrrqlma@)lhb@@ghwlﬁ E&th&wwbqnmlmpaiaﬁmz’l ~yI)-

yl}-N-(4- beﬁ%@Pﬁ%ﬁlﬁ%Wﬂdﬁm&mﬂmd@wﬂmxo

15 The crude product from Step 1 was dissolved in MeOH and 4-
fluorobenzylamine (3.5 eq.) added. After being refluxed overnight, the precipitate was
filtered and washed with Et;O to afford the title product.

Step 3: N-(4-fluorobenzyl) .1—methyl—z-(4-tert—but0xycarbonyl—1-
20  methylpiperazin-2-y1))-5-hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxamide
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di hydr opyri m di ne- 4- car boxam de To

N- (4-fluorobenzyl)-5-hydroxy-2-[(2S, 4R) - 4- met hoxypyrrol i di n8 Apyil o5 net hyl -
6- oxo-1, 6-di hydropyri m di ne-4-carboxam de, triethylam ne (1 eq.) was
added. The reaction mxture was cool ed down to OC and, net

chl or oo%)aoc?@isséﬁ’e (3 eq.) was 25 added. After 1 hour tPEE/qBQH%'f’? %on mi xture
was concentrated and a big excess of dinmethylamne 2Min THE (30 eq.) was
added The reaction m xture was concentrated and the desired conpound was

i solated by HPLC purification (Waters, Symetry Cl13, -123 18 April 2006 WO
03/ 035077 PCT/ GB02/ 04753 5um 19x50mMm el uti ng with water and acetonitrile
containing 0.1%trifluoroacetic agl d) as a 2:8 mxture of rotanmers by NVR
"H NVR (DVBSO d6, 400 MHz, 34%lI 11. @_{ bs, 111) .99 (bs, 0.811), 8.85
(bs, 0.211), 7.40-7.30 (m 21 ?\ ¢, 211), 5.21 (t, J=17.5

Hz, 111), 4.54 (dd, J= 14.9 and 6|7
Hz, 111), 4.10 (bs, 1113 . /9$T€g§
11.2 and 4.4 Hz, 0.8H), 3 Eqvg 50
0.611), 3.29 (s, 0.6H), ,M% 02787 (s, 2.411), 2.81 (s, 2.411),
2.64 (s, 0.611), 2.57 (s 0. 6H) 70-2.50 (m 111), 2.30-2.20 (m 0.8H),
2.20-2.10 (m ~0.211). 10 M5, nlz 476 ( EXAMP 4-{

[ (4-f uorobenzyl )amﬁ]FS]SBIé{jrlHB‘ilﬂ?r%m‘B SFFP&‘B%@‘QSOW W}h%ﬁ%ﬂhié%lgﬁ

di hydr opyr (1ma:j)1A29Mh)(} 8 ey HOH@ BN Y (1) wiid-adided tTighreichanadiaei de (11). 15
Steal : 2-Ani no

Coit. vor - T fea b BRRRERE R L P o Mol EiBolled N AR Y s

mml/m_§ Teprodichit i on  was cool ed and saturated with anmmoni a gas, and the
reaction mpiuire (wRsorl k awRd34oKk, 466MHAE) § PU0-9138 (BRYH), The-ercessHYf amoni a

d t hyl t
consi st og 185 Ecﬁ? TARLSOLRRRLEY 53 68! ALY Y 2RIBH B, 4631
1- cyano- | - (et ), 8t7ARA. @alnh ABRME540(s - 3ED43. 383280 (inl 212006 5\KD508Y, 08585
PCT/ GBO2/ 0475 1.45 (s, 9. MS (El+) m/z = 476 (M+H)".
10

<
_ ’ O

H@, 111), [[4. 45 (dd, J= 14.9 and 6.4
6and4.6 Hz, 0.2H), 3.79 (dd, J=
l11), 3.58 (s, 2.411),3.48 (s,

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

Step 4: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methylpiperazin-2-yl)-6-
Me. H F
LT
X N
N.
K/ Me

15  The crude product from Step 3 was stirred in CHCl/TFA (1:1) for 2 hours to remove
the Boc protective group from the piperazinyl nitrogen.
' NMR (DMSOds, 340K, 400MHz) § 12.25 (bs, 1H), 9.03 (bs, 1H), 7.42-7.35 (m,
2H), 7.20-7.10 (m, 2H), 4.62-4.45 (m, 2H), 4.14-4.09 (m, 1H), 3.62 (s, 3H), 3.62-3.52
(m, 1H), 3.48-3.32 (m, 1H), 3.25-3.15 (m, 1H), 3.15-3.05 (m, 2H), 2.44-2.32 (m, 1H),
20 2.34 (s, 3H).
MS (EI+) m/z = 376 (M+H)".

Step5: . 2—(4-ethy1—1~methylpiper.azin—Z—yl)-N—(4-ﬂuorobenzyl)-S-hydroxy-1—
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide
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To a suspension of 2-am no-2-nethyl propanenitrile in water an equi nol ar
amount of Na2CO3 and a slight excess (1.1 eq) of benzyl chli®rgkibeoss e were
added, with an external cooling. Reaction m xture was stirred o/n at room
tenperature, extracted in EtQAc and the organi c phase_was washed with
NaHCCBs&‘,}bOCﬂ"?SQ&'}(NaZSOZL), filtered and concentrat ed."“HBIUY > was obt ai ned
as a white solid. "HNWVR (CDC13) S 7.48-7.33 (bs, 5 H), 515 (s, 2 H, 4.98
(bs, 1 H, 1.68 (s, 6 H); 13C-NWMR (CDC13) S 153.33, 13.81, 127.81, 127.63,
127.55, 120.64, 66.56, 46.19, 10 26.67; M5 (M+l) nr/z 219. Step 3: Benzyl
2- am no- 2- (hydroxyi m no) - 1, 1- di net hyl et hyl car bamat e. 15 Hydr oxyl am ne
hydrochl or ipdg{RmiRi P 8NN NaRB B ¢rg g §, A cONaQU Wi bitd CHIGCHE gldeq®0| ution of

pot assi um hydrogl de 1 n net hanglléi. TEE1 mwﬁturﬁ vvag st(;lrr?d4 £ 15 mn and the
preci pi t at ¥gepdiekeipgmsthanplis solwio P 6% BRI OPRIPES Bt e filtrate was
added to agacthmuirassliaed anemntempératunefonil howl Ehetitht rivmctedswblagedst i rred
over ni ght . ¢ g}l.}f r r oncentrated. The
resul ting rﬂgetsnl uoecdt‘\a/\t/&atjégg?trllg&lfra éSQR%’M ﬁﬁ‘? teg%ﬁé@?ﬁ’ﬁﬁtg%fcsol id, after

dryi ng 8indEH:GNELG 08bAIFY)s mainly in the title product. 'H NVR (DMBO S

aj 15 ggs,( h{gmmflaﬂi&o%ﬁmﬁ,lﬂbom% o(4ot, JJ:STQHz,a.Bﬁ;v]Gb&,JQSm, g} (9)'25(()?7 5
- S : - ri |,

PCT/ GBO2/ 0’4*]?5%%?&%91 = Eﬁewg@@% 0912, 105} 437 AP A

[ (benzyl ox¢)é &8 dmy B FRE. 763.43 (mpek )y B 801332) (n5 4 81), 2.87 (5,3 H), 1L.21 (t, 7 =

di hydr oxyp rlh?zdéilﬁ.' 4- carboxylate. OH O 0 Benzyl
2-am no- 2-;11% roxyi mng)-1, 1- di net hyl et hyl car bamat e was suspended in 5
chl or ofi®r a2 1 84MsdDwi th 1.2 eq of dinethyl acetyl enedi car boxyl ate and

reaction- was refluxed overnight. After cooling at room tenperature,
volatiles were evaporated and tmli_ﬁ“fﬁ was taken into xylene and heated
at 145 C for 48 h. The reaction mxture was stirred at roomtenperature

over ni ght Stepdl | ow tHé-Braselieprlad-thonr2{hdsoppmsiawéanydy as a |ight brown
solid. This solid Wagetk@hip&adied-yBy1-methlL &bk 6k ine0 with diethyl
et her. 'I—l—NUR(DIVBC))a%12..§4 (s, 1 H, 10.21 (s, 1 H), 7.44 (bs, 1 H, 7.30
(bs, 5, 4.95 (s, C@POK§MAy g0 (s, 3 H),1.47 (s, 6 H; MS (Mrl) nz/z 362.
Step 5: Methyl 5-(benzoyloxy)-2-(1-{ [(benzyl oxy)carbonyllanino }-1- 15

met hyl et hyl ) - 6- hydr oxypyri m di ne- 4- dar boxyl ate. OH NL / OCOPh

OH F
o N H
OQS// “ i N
\r N N
LN, 0

4-fluorobenzyl 2-(1,2-dimethylpiperazin-2-yl) -5-hydroxy- 1-methyl -6-0xo0- 1,6-

20 dihydropyrimidine-4-carboxylate , obtained during the preparation of the compound
in example 7 step 4, was dissolved in THF/NaOH 2N (1:1) followed by the addition
of iPrSO,Cl (4 eq). After being stirred at room temperature overnight, further addition
of iPrS0O,C1 (2.4 eq) and NaOH 2N (2.4 eq) were made to complete the reaction.
After 3 hours NaOH 2N (10 eq) was added and the reaction mixture was stirred for 10

25  minutes at room temperature. The title product was isolated by pfeparativc HPLC
(Column C18, gradient of CH;CN/H20 + 0.01 %TFA).

'H NMR (DMSOQd; + TFA, 300K, 300MHz) § 9.48 (bt, I = 6.5 Hz,1H), 7.39-7.35 (m,
2H), 7.7.22-7.12 (m,, 2H), 4.96 (d, Y = 8.4 Hz, 1H), 4.57 (d, ) = 6.3 Hz, 2H), 4.23 (d, J
= 14.4 Hz, 1H), 3.96 (d, J = 10.8 Hz, 1H), 3.76 (d, J = 10.2 Hz, IH), 3.53 (s, 3H),

30 3.50-3.35 (m, 3H), 3.23-3.15 (m, 1H), 2.87 (s, 3H), 1.25 (d, J = 6.9 Hz, 6H). |

. -98-




"' 0 To a stirred solution of nethyl

(1- {[(benzyloxy)carbonyl]antno} 1-met hyl et hyl) - 18 April 2006

5, 6-di hydr oxypyri m di ne-4-carboxylate in pyridine, 1.1 eq of benzoic
anhydri 20 added and stirring prol onged at Lature over

ni ght . gﬁ%%@?ﬁé was evapor ated and residue was takenqgﬁkéﬁny *acetate and
washed with 1 N HO and brine. Organic |ayer was separated, dried
(Na2SO™4), filtered and concentrated by rotary evaporation and residue was
purified by flash col um chronmat ography (Si 02, petroleum ether/ethyl
acetate 60/40 v/v as eluant). Collection and evaporation of appropriate 25
fractions g&§qm@egzmunﬁe'product -126 18 April 2006 WD 03/035077

PCT/ GB02/ 04753 ' H-NVR (CDC13) 812.2 (bs 111), 815 (d, J =7.4 Hz, 2 H,
7.65 (t, J =7.4 H, | H, 7.50 (t, J =7.5Hz, 211), 7.32 (bs, 5 H), 5.54
(bs, 1 H, 505 (s, 2 H, 3.82 (s 1.67 (s, 6 H; M5 (Mtl) niz 466.
5 Step 6:- Methyl 5-(benzoyl oxy) - 2- - ]%%enzyloxy)carbon | ]am no}- 1-

met hyl et hy Ny@édfluseabaydyl)65-lpsdeoxy; lomethylyitiopsthilpiperidie-24caeisokgi ate OO ' ' 0
To a stirragy@@biichide Alcattokhhile 1 €q) in di oxane, methyl

5- (benzoyloxy) -(1 { [(benzyl oxy)carbonyl ] am no

}-1-net hyl et hyl ) - 6- hydr oxypyri m @yne- 4-car boxyl ate 10 was added and the

m xture was stirred at 38 C m 5. After cooﬁlng down to room
tenperature, dinethylsulfat %ﬂN and reaction m xture was
heated at 60 C for 2 h. Mxturée -toroomtemmrmur&

di oxane evaporated and r G fl ash chromat ography,
eluting with 65/55 v/v er / et hyl acetate Col |l ection and
evaporation of appropri at -,,éons 45 afforded the title product. ' H NWR
- (CDbC13) S 8 19 (d, J = 7.3 Hz, , 7.65 (t, J =7.3 Hz, 1 FD, 7.51 (t, J

E{;? S 65 (bs (bs, P ﬁatﬁﬁé Qﬁ%ﬂzg% ’ea 6@5@@-4@%@%@3 Yizéﬁa ep 8: 3ngz§/ts °
1-(4-{[(4- tht_s,tdxbpghﬁmﬁyté Yaaibooylaa (repryddfedes histnoplyxycarbatylipiperidine-2-
6- oxo- 1, 6- 9&9@1@@99&5& m&aﬁ%ﬁx@%m%e}a% gea%tt 1B 627 25 To a

met hanol i ¢ Ion enzo
[ (benzyPox yqrnlanquhaﬁﬁemtepﬁqn R M etspmd in THE aglitregled i B eg-of- 127 18
April 2006@%@5&%&@% P&F%éﬁ%@?dc@&?a%ao @h: hafede amiﬁg for 8inDeHR waar boxyl at e,
p-fluoro b%@a%%ra?eﬁ'ang reglﬁue &?uréﬁamto%qggc ancp wasmacf( wfi{h Brine. Organic phase was

dried (Na;SO,), filtered and concentrated under reduced pressure. The oily residue

was taken into EtOAc and treated with 3 eq. of 4-fluorobenzylamine at 90 °C for 0.5

15  h. Thetitle product was isolated as its trifluoroacetic salt by preparative RP-HPLC

(C18, 5 uM, acetonitrile/water containing 0.1% TFA as eluant).

"H NMR (DMSO-dg, 400 MEz) § 12.28 (bs, 1 H), 9.50 (bt, 1 H), 9.31 (bs, 1 H), 7.37

(dd, J= 5.6 Hz, 8.4 Hz, 2 H), 7.18 (t, J= 8.8 Hz, 2 H), 4.8-4.6 (m, 1 H), 4.57 (d. J =

6.4 Hz, 2 H), 3.70-3.60 (m, 1 H), 3.50 (s, 3 H), 3.4-3.3 (m, 1 H), 2.78 (bs, 3 H), 2.4-

20 2.3 (m,1H),1.92-1.46 (m, 5 H).
MS m/z 375 (M+H)".

0
2-

45

EXAMPLE 9 -
2-(1-Acetylpyrrolidin-2-y1)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
25  dihydropyrimidine-4-carboxamide
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was refluxed over night. After evaporation of nethanol, residue was taken

in EtOAc, washed with 1IN HC1 and brine, dried (Na2SO4), filBtA@r’ﬂ:dO@ﬁnd

evaporated to obtain the title product. 5 "H NWR (CDC13) S 11.9 (bs, 1 H),

779(b 7.35-7.29 (m 7 H), 7.07 (t, J = 8.6 527(bsl
, 5"‘{?]9’“@"57 , 4.58 (d, J =6.2 Hz, 2 H), 3.67 (P‘J#%B“ng-i?mﬁ (s

H); I\/B (Mtl) ] n/z 469. Step 9:

2-(1-am no-| - et hyl et hyl) - N-(4-fl uorobenzyl)-5-hydroxy-1|-nethyl-6- 10

ox0- 1, 6- di hydr opyri m di ne- 4- car boxanm de. O H2N A met hanol i ¢ sol ution of

Benzyl 1-(4-{ [(4-fluorobenzyl)am no] carbonyl }-5-hydroxy- 15

1- net hyl - 6- oxo- 1, 6-di hydropyri m dOn- 2-yl ) - 1- net hyl et hyl car bamat e was

stirred over night under a grog n ab sphere |nFthe presence of catalytic

10% Pd/ C. Catalyst was then TTNfe f ot celite, and the filtrate
was concentrated. Product was bt al ned af t ituration with ethyl ether.
'"H NMR (DVMSO) 8 12.31 (bs, Q.6 Bl J 6.6 Hz, 1 H), 8.60 (bs, 2

H, 7.43 20(dd J= 8.4 , 2 H, 7.20 (t, J = 8.8 Hz, 213),
4.54 (d, J 6.6 Hz, 211), H., 1.73 (s, 6 H; M (M1) ink 335.
Stee 10: NEt hyl {[1-(4-{[(4- fI orobenzyl)am no] car bonyl } - 5- hydr oxy- 1 -

met hyl - 6- oxo- 1, 6-di hydr opyriMedi n-2-yl)-1 25

met hyl et hyl]am no} (oxo) acetate. -128 18 April 2006 WO 03/035077 0 O

PCT/ GB02/ 04t§31:0 1M%th-§!35~ﬂae§£dyldx9ﬂl—ﬁ’ﬂdﬂyllﬁ%x@fz-pyrrohdm 2-y1-1,6-

2-(1-amno-I-nethyle fl.uorob nzI) 5-hydr oxy-1 -
net hyl - 6- oxo- 1, 6- di hé‘g‘%’é@ﬁ“ﬁf?’m “A&RO ?%oxam de (4) and triethyl anine (3

eq) in chloroform nethyl chlorooxoggetate (1.5 eq) was added with an
external cooling. 5 Finished the addifion, the ice bath was renoved and the
mxture was stirred at room tembfe @8z 3h. Reaction mixture was then
partitioned between chl orof orm and 1N| Cl . Organic | ayer was separated,
washed with brine, dried (Na2S4), &+ edOBed concentrated to obtain
title product. 1H NVR (DVMBO § 17,2 (Ms,

6.3 Hz, 114), 7.38 (dd, 10 NH O

H, 9.47 (s, 111), 9.04 (t, J=
0=8. 4z, =5, 7z, 2H) . 7. 161, 3=8. 8Hz, 21 , 4. 50(d, I=6. 3tz 2H) 3.78 (s, 3 H),
3.45 (s53 H), 1.67 {RinyPs5. |(ﬂenzdl¥§’ é'j\-@'-ﬁ (t%/bétoﬁﬁcjaréaoﬁﬁ -ﬁ- [l ]-6-

N1-[ 1- 4 fl uar nzyl rbon 6-
[1-(a-Al g/ér 3 O(Bne -Zélycarboxylate was l:reatedy with TFA: CH2812 . 7) at {) °C. The

solution was warmed to room temperature and the progress of the reaction was

monitored by MS analysis. After 1h the reaction was complete and the solvent was

removed under reduced pressure using a rotatory evaporator. The title product was
10 precipitated with Et,O and collected by filtration.

'H-NMR (CDCls, 400 MHz) & 8.17 (d, J = 7.4 Hz, 2 H), 7.67 (t, J = 7.6 Hz, 1 H),

7.52(t,J=7.6Hz,2H), 545 (dd, J="7.6, 6.7 Hz, 1 H), 3.82 (5, 3 H), 3.66 (5, 3 H),

3.61(t, J=7.0Hz, 2 H), 2.78-2.69 (m, 1 H), 2.40-2.00 (m, 3 H).

MS m/z 358 (M+H)".
s
' Step 2: 2-(1-Acetylpyrrolidin-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-

0x0-1,6-dihydropyrimidine~4-carboxamide
To a stirred solution of the product of Step 1 (1.0 eq.) in CHCI,
~ triethylamine (3.0 eq.) was added followed by the addition of acetyl chloride (1.5 eq.).
20 The reaction was stimmed 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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0xo0- |, 6-di hydropyri m di n-2-yl)-1-nmet hyl et hyl ] - N2, N2- di net hyl et hanedi am de
(11). Methyl { [1-(4-{ [(4-fluorobenzyl)am no]carbonyl 18 April 2006

} - 5- hydr oxy- | - met hyl - 6- oxo- 1, 6-

di hydro i,m din-2-yl)-1-met hyl et hyl ] am no} (oxo) acetate was refluxed in an
excess 9%46355%5£0I ution of dinethylamne in THE for %C%{GBI@%&% on m xture
was cooled to 20 room tenperature, evaporated and residue was purified by
RP HPLC (C18, water/acetonitrile containing 0.1%of trifluoroacetic acid
as eluant). Collection and |yophilization of appropriate fractions
afforded the title product. 1HNWVR (DVMSO S 12.19 (s, 1 H), 9.32 (s, 1 H,

39-_365&2 g I3 sgrllﬂiolzi%f th% cfibe Fl%dg& ﬁ‘éﬂgabgve (1,0 o) in NMP was treajed with 4- (s 3
5 oy dudistututis1ohen) Ftolion s e S Ao ge NeRPBHNS 168, 23,
163. 76, 16308med 6ldeROmingld by MS Salydis 1 The titlt 58mpdind 364 oRlinedyRPO, 134. 77,
129. 40 (d, = 3. : .29 . = . 6.50, 41.51,

35. 46, 33. i‘%’,%ﬂf?%‘é?t‘aé%?@%%"%%‘“Fﬂ?ﬁ?foa?‘%fﬂ%t%%‘z@ ‘%géﬂ@%%l 2 s 336 vo
03/ 035037 Mifivocmosticosrhas ERANPKETe s rejamprs fy NMR.

N-(4-f1 uor diaenvar! IDMSOAE 08 YARLZ) ety | (b= 1 (HD; 884 hyi=612-Hz, DEIDHEBdY! -

1, 3, 4- oxadi.a - 2= I i t -6- - N
di hydr opyr Hﬁégﬁeoikégf‘%gg% %EISHCT @@ Jg:yék% ygl ﬁﬁ)é #ngld J=8.0,3.2 Hz,

5- et hyl - 102 R), 603 dlda=l.& 32 Bz 0E0R)y #i60-4a40i (b, A8, 19628200 08H), 1. 9

equi val ent f 7@(@] I veht et an f r f _

N, N- di et h?/'lgfg(?r' mni—fggm éigg %?’?é? qS%D %ﬁx hzr)'&e)ﬁ)’%éﬁgg’%ég%?%?gd%Fl resi due was
triturdPed Wi Q-hH Lhgnghid)- di r(éﬂc?t"}lii)’&cyééﬂot n equi nol ar sol uti on of

2- (1- am noMS met3s9ld-Hyl ) - 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 (described in
step 9, exanple 18) in acetonitrile. Triethyl amne (3 eq) was added to
the nmixture and the reaction wasEXAMPEEdOoverni ght at room t enperat ure.

Title prod gqi-b%FI-QQ!@ 8Q- 103 inkbeRy-A- B8R vendyB1Bhy &S 10REth{lLd-€/ wat er
cont ai ni.ng O.i%ocgh trif u(g{%gce i C adcsld as eluant).” "HNWR (DMSO) S 12.2
(bs,1 Wy, §XhorthydiopymidiesEcaporamide ¢ 5y 1 H), 7.38 (dd,

J=8. 4Hz, J=5. 6Hz, 2H) , 7. 17(t, J=8. 8Hz,211) , 4. 50(d, J=6. 5Hz, 2H), 2.56 (s, 3 H),
1.74 (s, 6 H), one nethyl signal scured by water; M5 (Mtl) mz 445. 20

EXAMPLE 20 2-{ (2S)-1-[(dinet Mg OH F
-yl BH-N :
IXE 6- dihydropyri m di ne- 4- car boxam de

(oxo) acetyl ]-4, 4-difluoropyrrol
f1 uor obenzyl ) - 5- hydr oxy pth
25 18 April 2006

Step 1: Methyl 2-(2,3-dihydro-1H-indol-2-y1)-1-methyl-5-benzoyloxy-6-oxo-
1,6-dihydropyrimidine-4-carboxylate

)
Me\N OCOPh

\N [ OMe
NH O

20 Benzyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-methyl-6-0x0-1,6-
| dihydropyrimidi-2-yl]Jindoline-1-carboxylate was dissolved in EtOAc and '
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WO 03/ 035077 PCT/ GB02/ 04753 0 Steal:

1- Benzyl - 2- net hyl - (2S) - 4- oxopyrrol i di ne-1, 2-di car boxyl at e 19 AphHr2@065 A
solution of dinethyl sulfoxide (2.1 eq) in dry dichloromethane was added
dr opwi se a stirred solution of oxalyl chloride ( Ln dry
dlchlorgﬁEPﬁﬁﬁg (1.25 N at - 78 C under N2 atnDsphe}gQ&%§?Q7315 m n,
solution -of the comercially available 1-

benzyl - 2- net hyl - (2S, 4R) - 4- hydr oxypyrrol i di ne-1, 2-di carboxylate in dry

di chl or onet hane was added slowy, and stirring was continued for 30 mn at
-78 T. 10 After addition of triethylamne (5 eq), the m xture was

gradual Iy H?&E@'Eﬁat&tpatta&nésﬁﬁ’éﬁc p&e%sm%ﬁfm%@dfd BRrffEk! Mhecsicguenched with
wat er and aqueous e ar at and extracted w th dichl oronethane.
The extracP“ﬁH§“ﬁé@WéB‘%¥%ﬁ §V$ aH?ﬂ%H over Na2SO4. Concentration of
the solvent in vacuo gave a residue, which was purified by flash

cromatogra (ethyl title 15

pr oduct asg eII M&ﬁﬁba(ai%%&g%m Qﬁk‘do} %ES@MZC z 0\@ S 7.40-7.32
(m 5H)3 5.20-5.00 (wathybEyoxo-LH-dibygrepyrimiding4Faipxylaq 1) 3 95 (d, J = 17.9
Hz, 1H), 3.78 (d, J = 17.9 Hz, 1H), 3.64 (s, 3H), 3.13 (dd, J = 18.7 and
10.6, 1H), 2.62 (dd, J = 18.7 and 2.7 , 111). MS: mz 278 (MrH)+ 20 Step
2. 1-Benzyl 2-nethyl (28) 4, 4- di f MeQr opyr r dd@Pime- 1, 2- di car boxyl ate -131 18
April 2006 WO 03/035077 N PCT/ GB02/ 04753|JCbz O A sol ution of

1- benzyl - 2- met hyl - (2S) - 4- oxQgp 2- hm@r boxyl ate in

di chl oromet hane was sl owl y Addéd t ¢ a $bl ufff on of di et hyl am nosul fur
fluoride in dichloronethane. pyee
warnmed to room5 tenperature and
was separated, washed with water
title conpound as a yell ow oil

hxe¢ wth cold water. The organic |ayer
dried over Na2SO4 and evaporated to give
NVR (DMSO- d6, 400 MHz, 330K) S 7.40-7.32
(m 5H), 5.16-5.12 (m 211), (br s, 111), 3.96-3.80 (m 2H), 3.65 (s,
3H), 3.15-2.86 (m 111), 2.56-Z (partially under DNBC» (n1 11-1). 10
19F NVR H'9F der (DMSO-d6, 400 MHz, 330 K) éd J = 223.7 Hz) +
298.72 (d, J = 223. EHEyayaddeciashe cyde pradygt @§teq>d foJlowe biopyridigey2 + - 102, 00
(d, J = 18 hdhhlco0 ot @;[?Aft@]) bekrstirred at room temperature overnight, the
' reaction mixture was evaporated to give the crude title product.
10
Step 3: 2-(1-benzoyl-2,3-dihydro-1H-indol-2-y1)-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-0xo0-1,6-dihydropyrimidine-4-carboxamide
The crude product of Step 2 was dissolved in MeOH and 4-
_ fluorobenzylamine (3.5 eq.) added. The solution was stirred at 60 °C over night. The
15  title product was obtained by preparative RP-HPLC (C18, gradient of CH;CN/H,0 +
' (.01 %TFA). |
TH NMR (DMSO-dg + TFA, 340 K, 400 MHz) § 7.75-7.80 (m, 1 H), 7.45-6.97 (m, 13
H), 5.77 (dd, J = 10, 3.6 Hz, 1 H), 4.35-4.50 (m, 2 H}, 3.72 (dd, 7 = 16, 10 Hz, 1 H),
3.35(s,3 H),3.16 (dd, =16, 3.6 Hz, 1 H).
20 MSm/z499 (M+H)"

EXAMPLE 11

N—(4—ﬂuorobénzy1)-S-hydroxy—1—methyl—6-0x0-2-[1-(pyridjn-2-ylcarbonyl)-1,2,3,4-
tetrahydroquinolin-2-yl]-1,6-dihydropyrimidine-4-carboxamide
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M5 mz 300 (M+ H+. 15 Step 3:
1-[ (Benzyl oxy) carbonyl ]-4, 4-di fluoro-L-proline F OH N Cbz18Afpris2004t i on of
1- benzyl 2-nethyl (2S)-4,4-difluoropyrrolidine-1,2-dicarboxyl ate in

met hanol fluxed with 2N NaCH (2 eq) for 2 hour t was renmoved
and pHWa?a‘i f?gstGZd to 1 with 3 NHC obtaining a suspeﬁ’gFﬁeaﬁ
extracted several 20 tines with ethyl acetate. Conbi ned organics vvere dried
over Na2SO4 and evaporated to give title product as a dark brown oil. 1H
NVR (DMSO-d6, 400 MHz, 330K) 612.96 (br s, 1H), 7.36-7.31 (m 5H), 5.11 (s,
2H), 4.50 (bs, 1H), 3.91-3.80 (m 211), 3.01-2.82 (m 111), 2.56-2.41
(partially under DMSO (m 1H). 23 . MS: mz 284 (MH+. Step 4:
Benzyl - (2S) - 2- am nocar bonyl - 4, 4-di | uo ﬁlpyrrol i di ng | - car boxyl ate -132 18
April 2006 WO 03/035077 PCT/ (B7~0-To a stirred sol ution of
1-[ (benzyl oxy) dar bonyl ] -4, 4-di fl yri dine (0.6 eq.) and

aRyehi um bi carbonate (1.26 eq)

di -t-butyl dicarbonate (1.3

was added and the m xture room tenperature for 20 hours.

Di oxane was 5 concentr at ec LresPdue dissolved in ethyl acetate and
washed with HC1 1 N, sa queous NaHCO3 and brine, dried over
Na2S04, filtered and evapQ vacuo to obtain a yellow oil. Two sets
of signals, two confornmners (ra 1) were present. 'H NVR (DVMSO d6, 400
M—IzBOOK)S?SG(d J = 15. 1H), 7.39-7.34 (m 10 5H), 7.17 (d, J

N
= 19.3 He, 510508(m2H) 4.42 (dd, J = 9.3 and 4.7; 0.5 H), 4.34

(2923-% - ;09~%R=rnd 4. (}ﬂgﬁyl r?fg ; te 3 Zo_g%m%g étnb lzg%t’hylz 5 genzoyloxy—o( m 18,

Benzyl - (2S) - 2- cyano-oko4, @Idlhydtopmpydm@mwbwaﬁldte carboxylate F N i Chz A
sol ution of
benzyl - (2S) - 2- am nocar bonyl . 4, 4-di f | ur opyrrolidi ne-1-carboxyl ate and

-~ Me., OCOPh
]
\
N° "COOMe
NH
5 Benzyl 2—[5-(benioyloxy)—4—(methoxycarbonyl)—l—methyl—6—oxo—1,6—

dihydropyrimidi-2-yl]-1,2,3,4-tetrahydroquinoline- 1-carboxylate (prepared from
tetrahydroquinoline-2-carboxylic acid (Robl et al, Tetrahedron Letters 1995, 36:
1593) by protection of the nitrogen and following procedures similar to those set forth
in Examples 1 or 2 in combination with a deprotection step) was dissolved in EtOAc
10 and hydrogenated at atmospheric pressure on 10% Pd/C at room temperature
overnight. The title product was obtained as the residue after filtration and
. evaporation of the organic solvent.

Step 2: Methyl 5-benzoyloxy-1-methyl-6-oxo-2-[ 1-(pyridin-2-ylcarbonyl)-
15 1,2,3 4-tetrahydroquinolin-2-yI]-1,6-dihydropyrimidine-4-carbox ylate
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triethylamne (2.1 eq.) in dichloronmethane was cooled to OC and
trifluoroacetic anhydride (1.1 eq.) was added dropw se undrpnil 2éGgen.
Stirring was continued for 1 20 hour allowi ng the m xture to reach room

t enper a atiles renmoved in vacuo and residue n et hyl

acet at eW(ﬁm %%Jwth HC IN, brine and dried over i’g%&ﬁ{aﬂ%\?aépor ation gave
title conpound as brown oil. 'H NVR (DVSO d6, 400 MHz, 300 K) 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(hydroxyi niino)nethyl]-4,4-difluoropyrrolidine-

1- carboxyl ate -133 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 A sol ution of
benzyl - (2S5) - 2- cyano- 4, 4-di f | uoropyrrolj di ne-1 - carboxyl ate, hydroxyl am ne
~hydrochloride (1.4 eq.) and trleghyla ne '%Beq ) in ethanol was

refl uxed under nitrogen for 5 houf V s concentrated and residues
taken up 5 in ethyl acetate and was ed Wi th wat er and brine. Conbi ned
organics were dried over Na2 : Cigiﬂ% to give title conpound as a
foam 'H NWR (DVSO d6, 300 2, S 9. bs, 1H), 7.38-7.34 (m 511),
5.36 (bs, 211),5.13(d, J=14.A4ARg, ] »09 (d, J = 14.4 Hz, 111), 4.56 (dd,
J =8.6 and 4.9 Hz, 1H), 4. 3. 76 (m 211) 2.80-2.71 (m111), 2.60-2.51
(partially under DMSO) (m 11 INE: mz 300 (MtH)+. Step 7:

D nmethyl -2-f [(amino-{ (2S)-1-[(b nzy| xy) car bonyl ] - 4,

di fl uoropyrrolidin-2-yl }nmethylid m no] oxy} but - 2-enediocoate F NO M' ('
\, COOve Chz W2 15 COOVe A sol ution of

benzyl - (2S)-2-[am n dr i flu i di ne-1-
car b)(;xyl(at)e anEj di nglghﬁy%ﬁf 5‘8‘8%{/?@%@ %1515%)5(‘1?9&4 @C@?ﬂmﬁm §)$W8@ﬁ1 or of or m was
refluxed pioolinbyhdiloride hﬂ@ocmddeeg@mcamwdmusmmm weasaddehc&nt r at ed.
Resi due ““aﬁmﬁe L ddtd.{t]ﬁg oPe rJal:@ﬁtE' wggfng NEW soﬂft&' évhﬁﬁ‘at&ﬁlof geel uent:
T24niG INRAS

petrol eum et her acet glve desired product
as a 3:1 nfolyesk @WSI@WE}S%%@ ?ltb@tfﬂw ‘éiBWﬂtS’eo MHz, 330 K)

S 7.45 - 7. 3%ed(Na,St)) andevifordbibio affoikhg tittdordduct. ( bs, 0 5H) 5.62 (s, 0. 7511),
5.60 (s, 0.2511), 5.13 (s, 211), 4.58 (dd, J = 9.1 and 4.9 Hz) + 4.57 (dd,
partially overlapped) (111), 3.96-3.86 (m 2H), 3.79 (s, 2.211), 3.74 (s,
0.811), 3.8@p8s, 0. StEylueoeard)-S-tydaxy)l-methglss-oxa2 (hpydiny2- 2. 56- 2. 43

(partially under 2@1&%@8}& 112 3J41tt1:ﬂrahyﬂ§qu1m)1¥n éLﬂ'ﬁ (il dropyrimidine-4-

10 carboxamide

The residue of Step 2 was dissolved in DMF and 4-fluorobenzylamine
(3 eq.) was added. The reaction mixture was stirred at 90°C for 1 h. The title
compound was purified by preparative HPLC and isolated as its trifluoroacetic salt
(C18, gradient of CH;CN/H;O + 0.01% TFA).
15 'H-NMR (DMSO-ds +TFA, 400 MHz, 340 K) § 8.35 (d, J=4.2 Hz, 1 H), 7.81 (t, J =
 7.4Hz,1H),7.54(bt, 1H),749(d, J=7.7Hz, 1 H),7.37 (dd, J=5.2Hz, 7.0 Hz, 1
H), 7.25-7.22 (m, 2 H), 7.17-7.09 (m, 3 H), 6.90 (t, J=7.3 Hz, 1 H), 6.62 (t,/=7.3
Hz, 1 H), 6.43 (bs, 1 H), 5.74 (t, J= 7.6 iz, 1 H), 442 (dd, J=6.4 Hz, 14.8 Hz,1H),
4.32 (dd, J=6.4 Hz, 14.8 Hz, 1 H), 3.65 (s, 3 H), 2.80-2.70 {(m, 3 H), 1.85-1.75 (m, 1
20 H).
- MSm/z514 (M+H)"

25 EXAMPLE 12 _
2-{(2S,4R)-1-benzoyl-4-hydroxypyrrolidin-2-yl}-N-(4-fluorobenzyl)-3-hydroxy-1-
methyl-6-0xo-1,6-dihydrepyrimidine-4-catboxamide
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-134 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 Step 8:

Met hyl - 2-{(2S) - 1-[ (benzyl oxy) carbonyl ] -4, 4-di fl uoropyrrol i dB ap2id 9006

5, 6-di hydroxypyrl m di ne-4-carboxylate OHOH N II Fv " "Cbz O A solution
of dinme [ (am no-{(2S) - 1-[ (benzyl oxy) carbonyl ]

di f1 uor y‘i 3 0|§7d| n- 2-yl } met hyl i dene) am no] oxy} but - 2- er(ﬁ'gﬂm 3 n o- xyl ene
was refluxed for 6 hours. Then the reaction was cool ed 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 pyrimdine as a brown solid. Two sets of signals, two rotaners
(ratio 1:1) were present. 10 'H NMRO(DMVBO d6, 400 MHz, 300 K) 8 12.97 (s,
1H), 10.38 (s, 111), 7.40-7.2%4m 3H)OH7 22 7, 15 (:m 111); 7.10-7.05 (m
1H), 5.12 (d, J = 12.6 Hz, 0.51- ) 4.89 (d, J = 12.6 Hz,.
0.5H), 4.86-4.72 (m 1H), 4.10-3.86 ( (s, 3H, 2.90-2.85 (m
1H), 2.64-2.53 (partial lHoM MS: mz 410 (MrH) +. 15 Step
9: Methyl 5-(benzoyl oxy) - 2- zyl oxy)car bonyl ] -4, 4-

di fl uoropyrrolidin-2-yl }-6-hy i di ne-4-carboxylate OHNL KOB Z
KI, FV'Cbhz

Met hyl - 2-{(2S) - 1- [ (benzyl oxy)

di hydr oxypyri m di ne- 4- car boxyl| in dry pyridine was treated with benzoic
anhydride (2 eq.) overnight at m tenperature. The m xture was
evaporated, taken up in ethyl acetate and washed with HCI 1N and brine.

o o2 Vg, £ o0, G SR TR A RTINS, Lnl "l 25

acet at e: petrol eum et é$20¥10?‘y)3§—meﬂ11%@ 0% Aﬁ#hym(wm@ldlm-‘*-wboxyla’fe

Me\
BnOn.. C,)\

5 Methyl 2-[(25,4R)-1-tert-butyloxycarbonyl-4-(benzyloxy)pyrrolidin-2-
yl1-5-(benzoyloxy)- 1-methyl-6-o0xo0-1,6-dihydropyrimidine-4-carboxylate [obtained -

!Illnyl ]-4,4-difluoropyrrolidin-2-yl}-5 6- 20
0

from N-Boc-O-benzyl-L-hydroxyproline using chemistry similar to those set forth in
Examples 1 or 2; the stereochemistry of products of Steps 1 to 3 is based on that of

‘ starting material] was dissolved in dichloromethane (0.03 M), followed by addition of

- 10 - an excess of TFA. The mixture was stirred at room temperature for 1 hour. The

~ solvent was evaporated in vacuo. To the residue dissolved in pyridine, benzoic
anhydride (2 eq.) was added. The mixture was stirred at room temperature for 5 hours.
Pyridine was evaporated in vacuo and the residue dissolved in EtOAc was washed
with HCI (IM), saturated agueous NaHCO; and brine, dried on NaySOy, filtered and

15  evaporated in vacuo fo give the title product as a yellow solid.

"H NMR (DMSO-ds, 400 MHz, 330 K) 88.07 (4, J="7.6 Hz, 2 H), 7.77 (t, J=73 Iz,
H), 7.62 (t, J=7.74 Hz, 2 H), 7.52-7.49 (m, 5 H), 7.33-7.30 (m, 5 H), 5.47 (bt, 1 H),
453(d, /=12.1 Hz, 1 H), 444 (d, J/=12.0 Hz, 1 H), 4.36 (bs, 1 H), 3.87-3.84 (m, 1
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WO 03/ 035077 PCT/ GBBQ2/ 04753 'H NVR (DVSO-d6, 300 MHz, 330 K) S 13.51 (bs,
111), 8.10 (d, J = 7.6 Hz, 211), 7.79 (t, J = 7.1 Hz, 1H) 18AmwA2086 J =
7.6 Hz, 211), 7.33-7.17 (m 511), 5.13 (s, 211), 4.99 (t, J = 7.3 Hz, 1H),
4.09-3. 1), 3.77 (s, 311), 3.02-2.99 (m 2H). ; 14 (M+tH) +. 5
St ep 10:%‘7‘%;&9325%% 7:L5- (benzoyl oxy) - 2-{ (2S) - 1- [ (benzyl oxy)Pcé;frﬁ‘bBc())nE%%Z'f;4, 4-

di fl uoropyrrolidin-2-yl}-1-nethyl-6-oxo-1,6-di hydropyri m di ne-4-
carboxylate 0 '-,NAOBz F \-~N. Cbz 10 Methyl

5- (benzoyl oxy) - 2-{(2S) - 1-[ (benzyl oxy) car bonyl ] -4, 4-di f| uoropyrrolidin-2-yl}
6- hydr oxypyri m di ne- 4- car boxyl ate dissolved in dry 1, 4-di oxane was added to
a suspension @i bitd, $ 73 6, 88)3. 5Tl @, 1H)2. 70 #fe2sksi Birred at 38 C
for 45 mputes _and hgen cool ed down to roomtenperature. Dinmethyl sul phate
(1.3 eq.) gvéé'z’zéz’ﬁ‘eh nd the m xture was warnmed to 58 C for 1 hour. The
reaction m xture was 15 cooled down to 16 C and gl acial acetic acid (0.1

eq) was adggg_lg. foll %\;@%@1\1%?1?@ 48RS fblyhy Rl g-Nlae conbi ned organic

| ayers wer ied ( tered and “~concentrated fta,.an, oil which was
“cromat ofr aphed t hr odarobeNZyR=-Rydroxy-d rpetyl-0-gonl, “d‘hﬁé:r@PEPBq‘B‘ae'fl'r ol eum
ether=3:7) to give tch®ogest¢s ed conpound as a 1:1 m xture of two rotaners
by 111 NVR 20 'H NWMR (DVSO-d6, 300 MHz, 300 K) S 8.11-8.08 (m 211), 7.80
(t, J= 7.7 Hz, 1H), 7.67 - 7.65 (@ 211), 7.36-7.10 (m 511), 5.50 (dd, J
= 9.2 and 4.7 Hz, 111), 5.22 9 Hz, Q.51g), 5.14-4.95 (m113),
4.93 (d, J = 12.3 Hz, 0.511), 4 M- 3 éﬁ?m 3.74 (s, 311), 3.61
(s,1.5H), 3.45 (s,1.511), 3.25-3.J11 1), p-2.74 (m 111). Ms: mz
528 (MrH)'. 25 Step 1lgpnoy.
Benzyl - (25) -4, 4-di fl uoro-2-{4- {] (4-f |l ugf obenzyl ) am no] car bonyl } - 5-

hydr oxy- | - met hyl - 6- oxo- 1, 6- di'hy di n-2-yl)pyrrolidine-I- carboxylate
-136 18 April 2006 WO 03/035077 PCT/ GB02/04753 O F

The compound of Step 1 was dissolved in methanol and 4-

fluorobenzylamine (5 eq.) was added. The mixture was refluxed overnight. After

10  cooling, the reaction mixture was filtered and washed with ethyl ether to obtain the

" title product as a white solid.

I NMR (DMSO-dg, 400 MHz, 300 K) § 12.15 (s, 1 H), 9.00 (br t, 1H), 7.48 (d,
J=7.6Hz,2 H) 7.41-7.20 (m, 10 H), 7.12 (t, J= 8.8 Hz, 2H), 5.27 (1, J= 8Hz, 1H),
4.63 (dd, J=14.9,7.3 Hz, 1 H), 4.56-4.38 (m, 2 H), 4.26 (bs, 1 H) 4.25 (d, J=11.4 Hz,

15 2 H)3.68(s, 3 H),3.52 (4, J= 11.2 Hz, 1 H), 2.66-2.63 (m, 1 H), 2.26-2.20 (m, 1 ED).

. MS m/z 557 (M+H)".
Step 3: 2-[(25,4R)-1-benzoyl-4-hydroxypyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-ox0-1,6-diydropyrimidine-4-carboxamide
20 The title compound of Step 2 was dissolved in AcOH and 10% Pd/C

(10% weight) was added. The mixture was stirred under H, at atmosphere overnight.

Pd/C was filtered, AcOH evaporated in vacuo, and the resulting title compound was

washed with methanol.

1H NMR (DMSO-dg, 400 MHz) § 12.1 (s, 1 H), 9 (bt, 1 H), 7.51-747 (m, 3 H), 741~
25  7.33(m, 4 H)7.11 (t, J= 8.8 Hz, 2 1), 5.27 (t, J= 8 Hz, 1 H), 5.08 (d, J=3.2 Hz, 1H),
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N Cbz

Met hyl - 5- (benzoyl oxy) - 2-{(2S) - 1-[ (benzyl oxy) car bonyl ] - 4, 4- dBfApud 205/ r r ol i di
n-2-yl}- 1-nethyl -6-oxo-1, 6-di hydropyrin di ne-4-carboxylate in dry MeOH was
treated_wi th _4-fluorobenzyl amne (2.5 eq.) at reflux for 2 hours. Solvent
was remWVed 't vacuo 5 and the residue was taken up %ﬁ @fﬂﬂ%"”?cet ate,
washed with HCl 1N, brine, dried over Na2S04. The filtrate was
concentrated in vacuo and triturated with ethyl ether to obtain the title
conmpound as - a 1.5:1 mxture of two rotaners by NVR 'H NVR ( DVBO d6+TFA,
300 MHz, 300 K) 8 8.92 (bt, 0.4H), 8.69 (bt, 0.6H), 7.36- 7.31 (m 4H),

7.20-7.09 43 @b=14%8 BF, ATz d ), 142450, (ml3 1), 45 @irEr 28w 34y 514 10

(d, J = 12. ( 1. 2H)

4.51-4. 48 {%F'I_"éi—ﬁ‘% ﬁ%@“ﬂls%g(zr%ﬁg% 4.07-3.96 (m 1H), 3.59 (s,

1. 2H), 3. 48 M$ m/A4EHM+IBT.05- 2.95 (m 1H), 2.78-2.68 (m 1H. Ms: mz 517

(MtH) +. 15 Step 12:

(25)-4,4-difluoro-2-(4-{[(4-fl uorobenz I)am no] car bonyl } - 5- hydr oxy-

1- met hyP- 6- oxo- 1, 6- di hydr opyri mi di EYByrrolidinium trifluoroacetate O

20 A sol ut !Z\ﬂf(tlﬂfuorobenzyl) 5-hydroxy-1-methyl-6-oxo-N2-(pyridin-2-ylmethyl)-1,6-

benzyl - (ZS%P@[y fluo2 %%ﬁw fl uorobenzyl ) am no] car bonyl} 5-

hydr oxy- | - ﬂ IgY 85?8" f 8pyr| m di n-2-yl)pyrrolidine-1, carboxyl ate

in MOH was treated with Pd/C 10%\10(10%\/\//w) for 3 hours at room

tenperature under H2 at nosphere. m xture was filtrated over a celite

pad, concentrated in WMt h triNyefoacetic acid (10 eq.).
n \{acud-lto @ ntitle product as a

The acid in excess wa
pal e yellow solid aft ber.  -137 18 April 2006

WD 037035077 PCT/ GB02/ 0 d6+TFA, 300 Mz, 340K) 8 9.60 (bt,
111), 7.39 (t, J = 8 Hz, 211), D17 (t,Q =8,8 Hz, 2H), 5.35 (t, J = 8.4
Hz, 111), 4.62 (dd, J = 15.3 and 6.6 Hz, 111), 4.55 (dd, J = 15.2 and 6.3

521781(11) 4. 05- g l% iﬂniihzlzlll%éthyl% @2%%’5&&)} andyl Ry R1 hbityb-oxd-4 k)., 2. 96-
58 1T R Pl e By Pk i B et . 1 -

N- (4- f | uor etasing yajerial dfytmngly 4, Step netihy proGedares sinfilabtocthdsy et bty inmi d| ne-
4-car boxa

of (25) -4, Zﬁgﬁ?fﬂiuorf% i b8y iy DMF, - flurpenzytoms 51 GASIAuES 2 4 oy -
net hyl - 6- ol the méxtaierias plégdet 9 of eemight) Alercangeniration of th?wlw%rt cetate in
chl or of or MesalE whe iaRdnTilodOAE, WabhddIwittOl N H@Sdﬁdﬁ%&&ﬂﬂhg&w dndmet hyl

o oroggacela e bt Erng i bl 80,01 L g dsaeh room

6-0x0-1,6- dihydropyrimidine-4-carboxamide. To this crude product was added 2-

picolylamine (8 eq.), and the reaction was stirred at 90 °C ovemight. The title product
was obtained as its trifluoroacetic salt by preparative RP-HPLC purification (C18
gradient of CH;CN/H0 + 0.01% TFA).

20 'HNMR (DMSO-ds, 300K, 400 MHz) § 12.70 (bs, 1 H), 9.75- 9 65 (m, 2 H), 8.56 (d,
J=44Hz, 1 H), 7.90-7.80 (m, 1 H), 7.44 (d, 7 = 8.0 Hz, 1 H), 7.40-7.35 (m, 3 H),
7.17 (t,J=9.2,2H),4.60 (d, = 6.0 Hz, 2 H), 4.54 (d, J= 6.0 Hz, 2 H), 3.67 (s, 3H).
MS m/z 412 M+H)".

25 EXAMPLE 14

2-[2-(4-benzoylpiperazin-1-yl)ethyl }-N-(4-fluorobenzyl)- 5»hydr0xy~1—methy1 6-0x0-~
- 1,6- d1hydropynrmdme—4—carboxam1de
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15 eq.) was added at roomtenperature and the m xture left stirring over
night. The nixture was concentrated in vacuo and puri fi edby Apriepeitat i ve
HPLC ( Col urm: Cis, eluent: acetonitrile and water containing 0.1 %

trifluo jc acid). To obtain the title product rs (ratio
B pBltd

4:1) we in 1H NVR. 1H NWR ( DVBO d6+TFA, 300 : 8 9.23 (t,
J =6.5 FE 0 811), 9.10 (bt 20 0. ZFD 7.34 - 7.31 (m 211), 7.11 (t, J =
8.8 Hz, 211) 5.48 (dd, J = 8.9 and 5.7 Hz, 111), 4.53 (dd, J = 15.0 and
6.7 Hz, 111), 4.42 (dd, J = 15.0 and 6.2 Hz, 111), 4.24-4.16 (m 111),
4.05-4.02 (t, J = 11.8 Hz, 1H), 3.52 (s, 2.411), 3.45 (s, 0.611), 3.15-3.04
(m 1.6H), 2.84 (s, 2.4H), 2.80 (s, &.411), 2.79 - 2.65 (m 0.411), 2.63
(s, 0. 611), 2.57 (s, 0.611). 25,M5: z é (NHH)+ MPLE 21 2-[

1, 2-di met hyl - 4- (et hyl sul f onyl) ﬁeN z -Vl - uor obenzyl ) - 5- hydr oxy
-1- nethyl - 6-oxo-1, 6- d|hydropyr|n1d|ne- -ca box p - 138 18 April 2006
WO 03/ 035077 PCT/GBOZ/O47E3“q“SFepVL\N I t-butyl

2- cyan- 2- nethylp|pera2|ngwibﬁjdlcarboxyla e Boo ~N~ N~CN Cbz 5 To a cool ed
(-75 C) solution of hept ane/ THF-(1.5 eq) in THF, a solution of
1-[ (benzyl oxy) car bonyl [k 4- (tert - but oxycarbonyl ) pi per azi ne- 2-carboxylic acid
(Bigge et al, Tetrahedr®n Lett. 1989, 30: 5193) in THE was added dropw se
at -75C. After being stirred for 1 hour at -75 C, Mel (1.5 eq) was added.
After 2 hogteplat - 73-(2Q-dintthexyethgal)N-@Rflutrotenyd)-wWaglrdgf t-methyiré-oxp-to r. t .,
evaporated, diluted NaHCO3, water, brine and dried
over Na2SO4.. The crUdCE‘ES(/@gp pur?ﬁ%gg %(a%(?egsh chr onmat ography on silica gel
(petrol eum et her/ AcCEt, 85:15) to gbtaln the title conpound . '"11 NWMR
(DvBQd6, 340K, 300MHz) S 7. 45N%.30 (nlo 11) 5.19 %?A system J = 13 15

3.

Hz, 2H), 4.05 (d, J = 14 \1\ 66 (d, J = 14 Hz,
1H), 3.62- 3.35 (m 311) M:q 1), H14 9H). MS: miz 360 (MtH) +.
Step 2: 1-benzyl 4-tertM i

(met hoxycar bonyl ) - 3- oxop -I-enyl

) - 3- net hoxy-1 20
pi perazi ne-1, 4- dlcarboxylate -139

oxy}i m no) net hyl ] - 2- net hyl

5 Methyl 2-(2,2-dimethoxyethyl)-5-benzoyloxy-1-methyl-6-0xo0-1,6-
dihydropyrimidine-4-carboxylate (1.0 eq.) (prepared from 3,3-dimethoxypropionitrile
by procedure similar to those set forth in Examples 1 or 2) in dry MeOH was treated
with 4-fluorobenzyl amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in
vacuo and residue triturated with Et;O to obtain the title product.

10 'HNMR (DMSO-ds, 300K, 400 MHz) §: 9.80 (br s, 1H), 7.41-7.38 (m, 2H), 7.15 (t, J
= 8.7 Hz, 2H), 5.04 (br s, 1H), 4.47 (d, J = 6.2 Hz, 2H), 3.46 (s, 3H), 3.28 (s, 6II),
- 3.01(d,J=5.5Hz, 2H).
MS: m/z 366 (M-H)+

15 Step2: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0xo0-2~(2-oxoethyl)-1,6-
dihydropyrimidine-4-carboxamide
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18 April 2006 WO 03/035077 PCT/ GB02/04753 NH COZMe Cbz N, 0 CO2Me A
solution of 1-benzyl 4-tert-butyl 18 April 2006
2- cyan- 2- net hyl pi perazi ne-1, 4-di carboxylate in EtCOH was added to a
solutio (3.2 eq) and NHZOH HCl (3 eq) in Et Th m xture was
sti rredggp%fﬂgé'?wm C. After evaporation of the sol verﬁg,%icf]ﬁ%&jgssi due was
diluted with AcCEt, washed with water, dried over Na2SO4, filtered and
concentrated. The residue was further dissolved in chloroformand
di met hyl acet yl enedi carboxylate (1.5 eq) added to the stirred sol ution.
Reaction was refluxed over night. The m xture was evaporated and the
residue was purified by flash chromatwgraphy on silica gel 10 (petrol eum
et her/ AcOEt, 65:35) affording t tit]] e ound as m xuture of isoners in
3.5:1 ratio. 1H NWR (DVBQd6, 340K™ ﬂgg Two sets of signals were
observed due to the presenc t e gejonet,ric isoners: S 7.48-7.25 (m
511), 6.31( bs, 1.56 H, 6.0 ; .63 ( s,0.78 H, 5.55 (s,
0.22 H, 5.12-5.02 (m 211), 3.85-3.60 ( , 15 3.60-3.45 (m 211),
3.45-3.31 (m111),1.51 (s, 2.4M 1.45 (s, 56~11), 1.41 (s, 911). Ms: mz
535 (M+H) +. Step3: 1-benzyl 4-tert-butyl 2- benzoyl oxy) - 4- hydr oxy- 6-
(met hoxycarbonyl) pyrimdin-2-yl]-2-nethylp razi ne- 1, 4-di car boxyl ate 20
OH N OCOPh BocN-'~rN Ove ~.NCbz 0 1-benzyl tert-butyl 2-[(2)-amno ({
[ (1 E) - 3- met hoxy- 1- ( met hoxycar bonyl ) - 3- F
oxoprop-1 -enyl ] oxy}i m no) net hyl ] - 2- et hyl pi perazi ne-1, 4-di car boxyl ate was
-140 18 April 2006 \Ihe(B6dBOAStepOl athssttated edthiamixyreHE] BYTHFtforr ed at 155 C
for 8h. Af regd, , , ' . i | ved in

8 LATRO Gl e }ﬁﬁ;@%n\eﬁg yanlt Riauk EALANE i BEN1SEP

pyri di ne and benzoic ride Féaction m xture

was stirredvatNaedmnderpientited © giiedhe tifleiomporndes ajgan whise Waas  evapor at ed.
The r esisdugmitediadiy redced inthe Mol redidi®e ShBaiic Phase washed with HO 5 IN,

dried (Na2 ) _an ated. The title product was obtained by flash
chromat ogr a ym?ze%(g%@g&p&rol eum et her/ AcOEt 70/30). 1H NWR (DVsQd5, 340K,

400MHz) S 12.96 (bs, 1H), 8.07 (d, J=7.2 Hz, 2 H), 7.76 (t, J=7.6 Hz,
111), 7.62 S_(arp_3 J=7. 62-&-(4-&'5&03(1;)?})3?&&21%l%etﬁ)rrn-Ng(&:ﬂll})robé‘lzgﬁé(@droawli 3.96 (dt
| methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide
10 ' The product of Step 2 was dissolved in MeOI and treated with
sodium acetate (1.6 eq.), l-bénzoylpiperazine (2 eq.), and sodium cyanoborohydride
(143 eq.). The mixture was left stirring at room temperature for 1hour. The reaction
mixture was concentrated and the title compound was obtained by RP-HPLC
purification ( Cyg, eluting with water and acetonitrile containing 0.1 % TFA).
15 "HNMR (CDCls+TFA, 273 K, 600 MHz) §: 10.431 (br s, 1H), 8.38 (t,7=5.7Hz,
' 1H), 7.61 (t, ] = 6.4 Hz, 1H), 7.52 (t, Y = 7.7 Hz, 2H), 7.41 (d, ] = 7.4 Hz, 2H), 7.28
(2H, overlapped by CHCl3), 7.07 (t, J = 8.5 Hz, 2H), 4.97 (d, y = 14 Hz, 1H), 4.63 (d,
J=5.7 Hz, 2H)}, 4.10 (d, T = 14 Hz, 1H), 3.93 (d, J = 11.9 Hz, 1H), 3.82-3.74 (m, 4H),
3.61 (s, 3H), 3.47 (t,J = 12.6 Hz, 1H), 3.41 (br s, 2H), 3.29-3-26 (m, 1H), 3.15-3.14
20 (m, 1H).
MS: m/z 494 (M + H)+.

/]

EXAMPILE 15
_ N-(4-flnorobenzyl)-5-hydroxy-1-(2-hydroxy-3-morpholin-4-ylpropyl)-6-oxo-1,6-
25  dihydropyrimidine-4-carboxamide
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,J1=13.6 Hz, J2=5.8 Hz, 11-1), 3.80-3.52 (m 7H), 3.47-3.40 (m 1H), 1.65
(s, 3H, 1.35 10 (s, 9H). Ms: mz 607 (MtH)+. Step 4: 1-béBZApril 2006
4-tert-butyl 2-[5-(benzoyl oxy)-4-(nethoxycarbonyl)-1-

met hyl di hydr opyri mdi n-2-yl]-2- n'ethylplper ine-1 4-
di car bogq%@sg‘m& NN BocN NI Ove Boch-N | T@“ﬁ?\’éﬂ? 0AB
1- Benzyl4 tent - butyl 2-[ 5- (benzoyl oxy) - 4- hydroxy 6- (rret hoxycar bonyl )
pyrimdin- 20 2-yl]-2-nethyl pi perazi ne-1, 4-di carboxyl ate was added to a
suspension of Lill (1.1 eq) in dioxane (7 m/mol) at roomtenperature. The
m xture was stirred at 40 C for 45 mn, then dinethylsulfate (1.3 eq) was
added and the tenperature was raiseddto 60 C. After 1 h glacial acetic
acid (0.1 eg) was added to the react|jon ghxture f ol ovved by water (7
m /mmol) and Et QAc (7 ; a s separated and 25
extracted with Et OAc. EThe co I_rlled organi c Iay re dried (Na2SO4) and
concentrated. The cru s purifie C mat ogr aphy on silica gel
PCT/ GB02/ 04753 Ove OCOPh QOCOPh ~ -141 1 April 2006 WO 03/ 035077
PCT/ GB02/ 04753 (AcCEt| petrol eum ether, 1¥4) to separate the title conpound
A fromB (ratio AB 1.3/1). A IHNW (CD3CN, 320K, 300MHz) S 8.18 (d,
J=7.2 Hz, 3 l:7.80 MttthylJmﬂyBS{{ZQ—dimbﬂiylpﬂ)pﬁﬂJyOny]35:01086—|z 2H), 7.45-7.22
(m 511), 5.08 (AA 0@35@}02 mitlie-4larbd& ?e 5 4.18-3.88 (m 311), 3.81 (s,
311), 3.68-3.46 (m 5H 358(s)) 340322(m 1H, 1.75 (s, 3H),1.49
(s, 9H). M5: mz 621 (Ml 3)+. Step 5: et CH)
5-(benzoyl oxy)-2-[4-(tert-but oxycar@on met hyl pi perazin- 10
2-yl]-1-nmethyl -6-o0xo0-1, 6-di ydr gpyr jim d'Uwe 4-carboxylate 0 ~N OCOPh

N
2 OMe
N
0
5 Methyl 5-[(2,2-dimethylpropanoyl)oxy]-6-hydroxy-1,6-

dihydropyrimidine-4-carboxylate (see Example 4, Step 3) was dissolved in THF, then
allyl bromide (2 eq.) and Cs,CO; (2 eq.) were added. The reaction mixture was
reﬂuxegi for 2h, then evaporated. The residue was diluted with EtOAc, washed with
1IN HCI, dried (NapSO,4) 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) & 8.47 (s, 1H), 5.99-5.92 (m, 1H), 5.25-5.14
{m, 2H), 4.58 (d, J = 5.5 Hz, 2H), 3.82 (s, 3H), 1.28 (s, 9H).

| Step2: N—(4—ﬂuorobenzyl)—S-hydroxy—1—(2—hydroxy—3~niorpholin—4—ylpropyl)-
15 6-0x0-1,6-dihydropyrimidine-4-carboxamide
| 2a.  The compound of Step 1 was dissolved in dichloroethane and
m-CPBA was added (5 eq.). The reaction mixture was refluxed until the starting
material was completely consumed, then evaporated. MS m/z 311 (M+H)".
2b.  Crude material from step 2a was dissolved in MeOH and
20 morpholine {6 eq.) was added. The reaction mixture was refluxed for 3h, then
evaporated. MS (EI+) m/z 398 (M-+H)".
2c.  Crude material from step 2b was dissolved in DMF and 4-
fluorobenzylamine (3 eq.) was added. The reaction mixture was stirred at 90 °C for
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BocN ~NH 0 1-Benzyl 4-tert-butyl

2-[ 5- (benzoyl oxy) - 4- (et hoxycar bonyl ) - 1- net hyl - 6- oxo- 1, 6- 18 April 2006

di hydr opyri m di n-2-yl ] -2-net hyl pi perazi ne- 1, 4-di car boxyl ate was di ssol ved
in AcCE 063%2.0% /nmol) and hydrogenated at atm pr essq&&gzﬁggg (ww) Pd/C
over night. fter 15 filtration of the catal yst, sol VEnteRigs evaporated to
gi ve crude product. 'H NVR (DVvBQd6 + TFA, 340K, 400MHz) S 8.08 (d, J =7.1
Hz, 2H), 7.787 (t, J = 7.4 Hz, 111), 7.63 (t, J =7.8 Hz, 2H), 4.30 (d, J =
15.2 Hz, 1H), 3.90-3.50 (m 10H), 3.35-3.25 (m 11),1.81(s, 3H), 1.37 (s,
OM M5 (EI+) mz 487 (MtH) +. 20 Step 6:

2- [ 1, 2- di met hptletifie CoMpAN Siak boraiyibd M iRefifBddroieratglshit by RAHHLEOr obenzyl ) -

5- hydr oxy- 1- net hyl - 6-.0x0- - di r i-p,di ne-4-carboxam de Crude net hyl
5- (benzoyl Bﬁ@%ﬁ&ﬂ@lﬁgﬁ%ﬁ@ﬁ?ﬁ-@?%’l;ﬂ@-. net hyl pi perazin-2-yl]-1- 25
met hyl - 6- 0¥H>NM[R GOS0y -SRI/, HAD MEre 3400 BBHpt, dHs ML= HFBsbf¥édoin MOH, p
f | uor obenzy ey B1 P o Dhnyess @dldledls andane splodbili 199 00 pced over

3

ni ght. Evaporation_of the sol vent af ed _cr rodyct . . mz 476
(MF) +.5 VL6 10T dEAGH S 5608 0> TaF 38 0mPEbCh BBl WFade. obt at ned
in the preypus step was dissolved in MeOH (20 ml/mmol) and NaCNBH3 (2.8
eq), AcONa, (3. d HCHO 37 %in H20 (4eq) were added. The reaction
m xture ma%ﬁg?%?gg@&QE)Toon1tenperature over night, evaporated and the
crude solid (4-fluorobenzyl

2-[4- (tent-but oxycarbonyl)-1, 2- dpgxet\aviwiger azin-2-yl]1-5 5

hydr oxy- | - ylL- 6-0xQ-1, 6-di hydr.opyrj . di.ne-4-c xyl at e) t ai ned washed
with é? 20g}f@g‘l%’)Ef‘ﬁﬁetﬁﬁiﬂ%@yﬁ%ﬁ%@?ﬂjﬁ!ﬁ@f’@@??’%ﬁs‘gTq‘yé'i%y' F%%gyl"was carried
out i n DCM-bkALGHiHydrop@rimidinerbearbdzemide hour. 10 M5 (El+) mz 390 (M+H) +.
The crude product was dissolved i@ DCM Et3N (3.3 eq) and McSQ2CL (2.6 eq)
wer e added and the reaction was stlirr erature over night.
The reaction m xture was evaporale e resi due purified by
preparative HPLC (C18, gradient |of @. 01% TFA) to obtain the
title product. 15 "H N N 20K, ~400MHz) S 8.51 (bs, 1H),
7.46-7.36 (m 2H), 7.15- 7\105(m 2H) A 4.64 (d, J = 6.4 Hz, 2H), 4.04 (dd,

J1 = 14.4 Hz, J2 = 2.2 Hz, }A§.88-03>.80 (m 1H), 3.68 (dt, J, = 13.6 Hz,
J2 = 3.3 Hz, 1H), 3.61 (5, 3H), 3.60-3.50 (m 1H) 3.42-3.31(m 2H), 2.94
(s, 311), 2.81 (s, 3H), 1.92 (s, 3H). -
Stepl: 1-Benzyl-2-methyl-(2S,4S)-4-fluoropyrrolidine-1,2-dicarboxylate
15 :
COsMe
~T
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: EtOAc = 1:1) to give the title compound.
'H NMR (CDCls, 300 MHz, 300 K) 8 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+
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Ms: mz 468 (MrH)+. 20 Tables 1 and 2 below Iist conmpounds of the present
i nvention which have been prepared. The tables provide thé8gprli2tlere and
nane of each conpound, the mass of its nolecular ion plus 1 (M) or

nmol ecul ' jnus 1 (M) as determ ned via FlA- M5, synt hetic
schene g‘;r%)p(*s@gsé)g;to prepare the conmpound. Wen the copﬁlg.{)q:ggr?%&\?g’s prepared as
a salt, the identity of the salt is 25 included wth the conpound nane. The
synthetic schene identified as "1*" in Table 1 is identical to Schene 1

above, except for an additional deprotection step to renmove Boc, Cbz, or
benzyl present in the 2-substituent in the pyrimdinone ring. 18 April 2006

WO 03/ 0350 &P T/ GBORISR4 Tabt a{lboﬁgqgatﬂdégd_ eNaseM+-Schene
i @[%yﬁﬁ%nﬁgzcl\c - P

oN- ( 2- et hoxybenzyl ) - 5- roxy-3 cxc-1,ydi bydropyri diny4-6- N
gm dine 4- hydropyri carbo Nazboxam i 0 HC H,
20N- (2, 3- di met hoxybenzyl ) - 5- 4101g,hy, “Y2fret-ox-1, Hc, off ~

nmet hyl phenyl ) 6dine4-6- H _h(~ di N

N

CBz

5 1-Benzyl-2-methyl-(2S,45)-4-fluoropyrrolidine-1,2-dicarboxylate dissolved in

methanol was treated with NaOH IN (2 eq.) and the reaction mixture was stirred at
50 °C for 3 hours. After concentration of the solvent, HCI 1N was added until pH=1
and the aqueous layer was extracted three times with dichloromethane. The organic
phase was washed with brine, dried over Na;SO, and filtered to give, after

10 concentration, title compound.
'HNMR (CDCls, 400 MHz, 300 K) § 7.45-7.30 (m, 5H), 5.33-5.18 (m, 3H), 4.70-4.60
(bm, 1H), 4.00-3.65 (m, 2H), 2.85-2.25 (m, 2H).
MS: m/z 268 (M+H)*,

Step 3: Benzyl-(28,4S)-2-aminocarbonyl-4-fluoropyrrolidine-1-carboxylate
15
CONH,
F\O/
N .,
CBz

A stirred solution of (4S5)-1-[(Benzyloxy)carbonyl]-4-fluoro-L-proline in dioxane was
treated with pyridine (0.7 eq.) and Boc,O (1.3 eq.), then ammonium bicarbonate (1.26
20 eq.) was added and the mixture was stirred at room temperature for 15 hours.
| Dioxane was concentrated and the residue was taken up in ethyl acetate, washed with
1 N HCI and brine, dried over Na;SO, to give, after filtration and concentration, title:
compound.
 "H NMR (DMSO-dg, 400 MHz, 340 K) § 7.40-7.28 (m, 5H), 5.25 (dt, Jar= 53.6 Hz, J
25 =45 Hz, 1H), 5.13-5.06 (m, 2H), 4.28 (d, J= 9.6Hz, 1H), 3.80-3.63 (m, 2H), 2.45-
2.21 (m, 2H). |
MS: m/z 267 (M+H)".
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~0 cNdro rimdine-4- Ty py 0 Olecarboxam de

30N- (2, 3-di net hoxybenzyl ) -2-{4-4533 ¢ off [(di net hyl am no) a&ilpyil 2¢déenyl |
}-5- hydroxy-I|-nmet hyl -6-oxo- eH o , 1,6-dihydropyrimdine-4- C~- N o ol
carboxatnide (TFA salt) Hc, 40N-(4-fluorobenzyl)-2-{4-411 C,

of f [ (di P?QW?SQFH no) net hyl } phenyl  }-5-hYdr oxY- 1- net h?E-T’é;-Bg%Z‘%‘E’SL\

1, 6-dt hydropyri m di ne-4- cH, H c~" Ocazboxam de (TFA salt)

50N- (2, 3-di met hoxybenzyl )-5-4793 off N hydroxy-1-met hyl - 6-oxo0-2-[4- H\
| (pyrroiidin-1-ylmethyl)phenyl]- en N

Step 4: Benzyl-(28,48)-2-cyano-4-fluoropyrrolidine-1-carboxylate
CN
~1
N\
CBz

Benzyl-(28,45)-2-aminocarbonyl-4-fluoropyrrolidine-1-carboxylate in
5 -dichloromethane was treated at 0 °C with EtsN (2.1 eq.) and trifluoroacetic anhydride

was added dropwise.
The reaction mixture was stirred at 0 °C for 0.5 hour and 10 minutes at room
temperature. Then, it was diluted with dichloromethane, washed with HC] IN and
brine, dried over Na,SO4 and filtered to give, after concentration, title compound.

10 '"HNMR (DMSO-ds, 400 MHz, 340 K) § 7.42-7.30 (m, 5H), 5.40 (dbt, Jg.p= 52.3 Hz,
1H), 5.20 (d, J=12.7 Hz, 1H), 5.16 (d, J= 12.7 Hz, 1H), 4.94 (d, J= 8.4Hz, 1H), 3.68-
3.56 (m, 2H), 2.63-2.41(m, 2H).
MS: m/z 249 (M—!—H)J',

15 StepSs: Benzyl-(25,48)-2-[amino(hydroxyimino)methyl]-4-fluoropyrrolidine-
1-carboxylate

Benzyl-(2S,48)-2-cyano-4-fluoropyrrolidine-1-carboxylate dissolved in absolute
20  ethanol was treated with triethyl amine (1.5eq.) and hydroxylamine hydrochloride
(1.3 eq.).
The reaction mixture was stirred at 50 °C for 3 hours and then the solvent was
removed under reduced pressure. The residue was partitioned between water and
dichloromethane and the aqueous layer was extracted with dichloromethane three
25 times. The organic phase was dried over Na,SOy and filtered. The solid obtained by

concentration was then recrystallized from MeOH to give title compound.
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0 1, 6-di hydropyrimdine-4- , 01 N O O CH. carboxam de (TFA salt)

60N- (4-f | uor obenzyl ) - 5- hydr oxy- 14373 t40 off 18 Aprl 2006

pret hyl - 6- oxo-2-[4-(pyrrolidin-1 vyl nmethyl)phenyl]-1, 6-

di hydro ne 4- ON X , ocarboxam de (TFA salt)

70N- (4- W%@%%anyl) 5- hydr oxy- 14513 ryc of f PCT/GBO2/04753

Frmet hyl - 6- oxo0-2-[4-(pi peridin-1- vyl rrethyl)phenyl] 1,6- \ N

di hydropyrinridi ne-4- ocarboxam de (TFA salt)

80N- ( 2, 3-di met hoxybenzyl )-5-4953 H, c~ kN hydroxyl-nethyl-2-14- 0" |

0~a' (nor phol i n4-yl net hyl ) phenyl )-  6-oxo-1, 6-di hydropyri m di ne-4- o ol

- cl%azboxardevR D %1)400 MESA 3008 @Brlb'(bs?‘i’ @?%ﬁ? é(%q 14802/ 04753
90N—(4f|uorobenz 1) dr oxy -1453 HCNo 4S nmor phol i n- 4-

yl met hyl ) pHengt], —5617(65002}1),, 843 61~da= By dilm AR, i3 2el. fffE(nﬂ.-ZI-D 2.45-2.20 (m, 2H).

MS: m/z 282 (M+H)".

5 Step6: Dimethyl-2-{[(amino-{(2S,4S)-1-[(benzyloxy)carbonylj-4-
fluoropyrrolidin-2-yl }methylidene)amino]oxy }but-2-enedioate

_O._ ,COxMe

N
R

E NH2 CO.Me
N\
CBz

Benzyl-(285,45)-2-[amino(hydroxyimino)methyl]-4-flucropyrrolidine-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.

'H NMR (DMSO-dg, 400 MHz, 300 K) 6 7.457.25 (m, 5H), 6.51 (bs, 1.6 H), 6.14

(bs, 0.4 H), 5.64 (s, 0.81), 5.61 (s, 0.2 H), 5.30 (dt, Jur= 539 Hz, J= 4.6 Hz, 18H),
15 5.15-5.04 (m, 2H), 4.51 (t, J=8.8 Hz, 0.8H), 4.44 (bt, 0.4H), 3.85-3.48 (m, 8H), 2.67-

2.23 (m, 2H).

MS: mfz 424 (M+F)*,

Step 7: Methyl-2-{(28,45)-1-[(benzyloxy)carbonyl]-4-fluoropyrrolidin-2-yl }-

5.6-dihydroxypyrimidine-4-carboxylate
20

Dimethyl-2-{{(amino-{ (25,4S)-1-[(benzyloxy)carbonyl]-4-fluoropyrrolidin-2-

yl}methylidene)aminoJoxy }but-2-enedioate was refluxed for 6 hours in ortho-xylene.
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N Ocar boxam de (TFA salt) 100N (4-fluorobenzyl)-5-hydroxy-14663 FyO. | OH
| Frethyl -2-(4-[(4- nethylpiperazin-1- H C, N yl)nethyl] phempki] 26660x0- 1, 6-
N O di hydropyri nudi ne-4- carboxam de (TFA salt) 1102- {4 4813 GVH

[ (dieth Oryl]phenyll- N ,OFy N-(2,3-dinmeth 5- HC\ ~
hydroxy?“}dﬂ&:1 é?))rf“g 0x0-1,6- o ~ O 0 CF6di hydr opyri m c%:l ne- 5( %3arboxam de

(TFA sal t) 1202 {4-4393 H c, OR F [(diethylam no)net hyl]phenyl]- \ ~
N- (4-fl uorobenzyl)-5- hydroxy- 1 1 N methyl-6-o0x0-1,6- N NCN i
odi hydr opyri m di ne- 4-

The reaction mixture was then cooled down to room temperature and petroleum ether

was added. A light brown solid precipitated to give after filtration title compound, that

was not purified furthermore, but used as such in the following reaction.

5 Step & Methyl-5-(benzoyloxy)-2-{ (25,4S)-1-[(benzyloxy)carbonyi]-4-
fiuoropyrrolidin-2-yl }-6-hydroxypyrimidine-4-carboxylate
OH

NG | 0Bz
OMe
FuO)\\N
N_ 0
CBz

7 Methyl-2-{(2S,48)-1-[(benzyloxy)carbonyl}-4-fluoropyrrolidin-2-y1}-5,6-
10 | dihydroxypyrimidine-4-carboxylate in pyridine was treated with benzoic anhydride
(1.3 eq.) and the reaction mixture was stirred at room temperature overnight.
Pyridine was concentrﬁted and the residue was taken up in ethyl acetate and washed
with HC! 1N and brine. The organic phase was dried over NaySO, and filtered to give
after concentration a crude that was purified by flash chromatography , (eluent:
15  petroleum ether: ethyl acetate= 1:1) fo give title compound.
'H NMR (DMSO-dg, 400 MHz, 300 K) 8 13.50 (bs, 1H), 8.09 (d, J=7.7Hz, 2H), 7.80
(t, J=7.35 Hz, 1H), 7.64 (t, J=7.8 Hz, 2H), 7.45-7.15 (m, 5H), 5.36 (dbt, iy =54 Hz,
1H), 5.14 (m, 2H),5.02-4.93 (m, 1H), 3.95-3.60 (m, 2H), 3.76 (s, 3H), 2.80-2.36 (m,
- 2H).
20 MS: m/z 496 (M+E)".

Step 9 : Methyl-5-(benzoyloxy)-2-{ (28,48)-1-[(benzyloxy)carbonylj-4-
fluoropyrrolidin-2-y1 }-1-methyl-6-0xo-1,6-dihydropyrimidine-4-
carboxylate .
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car boxam de (TFA salt) 1302-4113 )(pbenyl)nmethy tiac, N YOHN~

F[ (dimethylamno hy - -1-m et h ydrox roxyhyl - 6- oxoxo-1, &8 April 2006

odi hy?ropyri m di ne-4- ticcFi, carboxam de (TFA salt)

140N- (4- nzyl)-2-[(4-4803 tyc, F fornylpiperazjn-l-_ -~

yi )(pheﬁ{d‘?@é@m ]-5-hydroxy-1 N Nmet hyl - 6. oxo- ?, 6- %’ﬁ\q’é‘m’”‘”ﬁ

odi hydropyri m di ne-4- C carboxam de (TFA salt) JI /JIN O

1_531_—(4éfl uor obenzyl ) - 5- hydr oxy- 14743 met hyl -6-ox0-2- { off F hen N (
ridi -p

O
—N l OBz
M
F\O’/l\\\ N OMe
. N, O
' CBz

Methyl-5-(benzoyloxy)-2-{(28,4S)-1-[(benzyloxy)carbonyl }-4-fluoropyrrolidin-2-yl }-
6-hydroxypyrimidine-4-carboxylate, dissolved in dry dioxane, was added to a
suspension of lithium hydride (1.2 eq.) in dry dioxane. The reaction mixture was

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 mixture was then cooled down and glacial
acetic acid (0.2 eq.) was added, followed by water and ethyl acetate. The aqueous
layer was separated and extracted with ethyl acetate; the organic phase was dried over

10 NaySO,and filtered to give, after concentration, a crude that was purified by flash

, chromatography (eluerit 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-dg, 400 MHz, 300 K) & 8.08 (d, J=7.5 Hz, 2H), 7.79 (t, J= 7.3 Hz,
1H), 7.63 (t, J=7.5 Hz, 2H), 7.37-7.11 (m, 5H), 5.48-5.38 (m, 2H), 5.20 (d, J= 12.8
15 Hz, 0.46H), 5.12 (d, J=11.8 Hz, 0.54H), 5.10 (d, J=12.5 Hz, 0.54H), 4.92 (d, J=12.8
Hz, 0.46HD), 4.00-3.75 (m, 2H), 3.72 (s, 3H), 3.59 (s, 1.6H), 3.52 (s, 1.4H), 2.90-2.65
~ (m, 2H).
MS: m/z 510 (M+H)".

20  Step 10: Methyl-2-[(28,4S)-1-acetyl-4-fluoropyrrolidin-2-yl}-5-(benzoyloxy)-6-
hydroxypyrimidine-4-carboxylate. '
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Ny py n- N oylnethyl)am nol nethyl}-1,6- dihydropyrimdine-4- \

~car boxam de (TFA salt) N 16cH, 2-benzyl -1 -[2-4251 18 April 2006

It cN\\ (di net hyl andno) et hyl ] N-(4- fluorobenzyl)-5-hydroxy-6-oxo- =~ off F -
1,6-dih di ne- 4- N Ncar boxam de (TPA salt) ril 2006 WO
03/ 0350%”3@5;’@02/ 04753 17| H, 1- [ 2- (di met hyl ami no) et ﬁgpﬁf{’g"?ﬂ%’ép Nerm 0
(4-fluorobenzyl)-5-hydroxy-2- |1 off F (2-methyl phenyl)-6-o0xo0-1, 6-

di hydropyrimdine-4- | \ \N carboxanride (TFA salt) N ~ o

180N- (4-fl uor obenzyl ) - 5- hydr oxy- 13681

0
~N i OBz
. \C])%N OMe
N_ QO
Ac.

Methyl-5-(benzoyloxy)-2-{(2S,45)-1 -[(benzyloxy)carbonyl]-4—ﬂu0;:opyrr01idin-2-yl }-

1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxylate, dissolved in ethyl acetate was

treated with Pd/C 10% (10%w/w) and acetic anhydride (1 eq.) and submitted under

5. H, atmosphere at room temperature. The reaction mixture was stirred at room

temperature for 18 hours and then the suspension was filtered over celite to give the

title compound as a 7:3 mixtare of rotamers by NMR.

"H NMR (DMSO-dg, 400 MHz, 300 K) & 8.07 (m, 2H), 7.78 (m, 1H), 7.62 (m, 2H),

5.75-5.26 (m, 2H), 4.13-3.60 (m, 2H), 3.72 (s, 3H), 3.59 (s, 3H), 2.79-2.36 (m, 2H),
10 2.03 (s, 2.1H), 1.87 (s, 0.9H).

MS: m/z 418 (M+H)".

Step 11: 2-[(25,48)-1-acetyl-4-fluoropyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-

hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide.
15

Methyl-2-{(28,4S)-1-acetyl-4-fluoropyrrolidin-2-yl]-5-(benzoyloxy)-6-
hydroxypyrimidine-4-carboxylate was dissolved in MeOH (0.12 N} and treated with
4-F-benzylamine (3 eq.) in a sealed tube. The reaction mixture was sﬁﬁcd at 65 °C
for 18 hours, then it was cooled down. The solvent was evaporated and the residue
20 was washed with ethyl ether several times to obtain a solid that was recrystallized
from ethanol and washed again with ethyl ether to give the title compound as a 7.3:2.7
mixture of rotamers by NMR.
"H NMR (DMSO-ds, 500 MHz, 300 K) § 12.01 (bs, 1H), 8.52 {t, T = 6.3 Hz, 0.7H),
8.34 (t, I = 6.3 Hz, 0.3H), 7.34-7.29 (m, 2H), 7.18-7.12 (m, 2H), 5.39 (dbt, Jy.p=54.3
25  Hz, 0.7H), 5.29 (dt, Jur=54.2 Hz, J=4.4 Hz, 0.3 H), 5.38 (d, J=8.9 Hz, 0.3H), 5.18
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H3C, N of f net hyl - 2- (4- et hyl phenyl )-6- 1o0xo0-1, 6-di hydropyri m dine-4- N ~
N cazboxam de & 0 HaC 19C It 2-benzyl-N-(2,3-4671 ycdi met ho& ypeih2§06) - 1- [ 2-
N (di met hyl am no) e[ hyl J-S- OH hydroxy-6-0x0-1,6- 6 NI v v "-N

"di hydr L m dj ne-4- Ocarboxam de (TFA salt) 2-{4-[ (4 lperazin-1- N
2004 48 ‘k"“@l“c’%- Hcoff F-( C~N- | lyl)net h&ﬁf}?”%“%p

(dd, J=9.2 and 1.6 Hz, 0.7H), 4.55-4.47 (m, 2H), 4.20-3.78 (m, 2H), 3.51 (s, 2.15D),
3.50 (s, 0.9H), 2.75-2.54 (m, 1H), 2.47-2.27 (m, 1H), 2.00 (s, 2.1H), 1.81 (s, 0.9H).
MS: m/z 407 (M+H)*.

5 EXAMPLE 17

2-{(25,4R)-1-[(dimethylamino){oxo)acetyl]-4-methox ypyrrolidin-2-yl }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide

@]
, ~ OH F
o T
' X N
Olh.o/l\N

O II\!/
10 Stepl: (4R)-1-[(Benzyloxy)carbonyl]-4-methoxy-L-proline
¥ o
Cbz

Synthesized following the procedure reported on Journal of Medicinal Chemistry
1988, 31, 875-885.

15
Step 2: Benzyl-(254R)-2-cyano-4-methoxypyrrolidine-1-carboxylate

—Q,
CN
N
Chz
To compound (4R)-1-[(Benzyloxy)carbonyl]-4-methoxy-L-proline dissolved in
20  dioxane, Boc anhydride (1.3 eq), NHL,HCO; (1.26 eq.) and pyridine were added. The

mixture was stirred overnight at room temperature. Dioxane was removed in vacuo
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eny fluorobenzyl)-5-hydroxy-I- \ nethyl-6-o0xo0-1,6- N~ N ~N
odi hydropyri m di ne-4- carboxam de (TFA salt) O 18 April 2006
N- (4-fl uorobenzyl)-5-hydroxy-1 21H6CL N % CH F

met hyl - 4-[(2-pyridin-5283 1 N 3-ylpiperidin
lyl) met %Cﬁg%ﬁﬁéﬁél} 1,6- i o N dihydropyrimdine-4- cfjar FSSH R e (TFA salt)

N 220N- (4-fl uor obenzyl ) -5-hydroxy-1276 (M)1 H C- OH Fnet hyl - 6- oxo- 1, 6-
Ndi hydnpyri m di ne-4- carboxami de 0 230N- (2, 3-di net hoxybenzyl ) - 5-3201 C of f
hydr oxy- 1- met hyl - 6-oxo-1,6- H N di hydropyrimdine-4- 1\ id

and the residue, dissolved in ethyl acetate, was washed with HCI 1N, saturated

aqueous NaHCOQj3 and brine, dried over Na,SOy, filtered and concentrated in vacuo to

get the primary amide. The crude product was dissolved in dichloromethane and

triethylamine (2.1 eq.) was added. The mixture was cooled down to 0° C and

5 trifluoroacetic anhydride (1.1 eq.) was added. After 1 hour the dichloromethane
solution was diluted and washed with HCI 1N, saturated aqueous NaHCO; and brine,
* dried over NapSOy, filtered and evaporated in vacuo. The compound was purified by
flash chromatography on silica gel (cluent ethyl acetate: petroleum ether = 20%:80%)-
as a 4:6 mixture of rotamers by NMR.
10 "H NMR (DMSO-dg, 400 MHz, 300 K) & 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 (, J= 7.8 Hz,

0.611), 4.02 (bs, 1H), 3.6-3.45 (m, 2H), 3.21 (s, 3H), 2.45-2.40 (partially under

DMSQ) (m, 1H), 2.40-2.25 (m, 1H).

15 Step3: Benzyl-(25,4R)-2-[amino(hydroxyimino)methyl]-4methoxypyrrolidine
-1-carboxylate
—G
(,Nj\r/“‘OH
Cbz  NH2

To benzyl-(25,4R)-2-cyano-4-methoxypyrrolidine-1-carboxylate, dissolved in ethanol
- 20 (0.4 M), hydroxylamine hydrochloride (1.3 eq.) and triethylamine (1.5 eq.) were

added. The mixture was stirred at 40°C for 4 hours then at room temperature
overnight. The mixture was concentrated in vacuo and the residue dissolved in ethyl
acetate washed with brine, dried over Na;SQy, filtered and concentrated to give title
compound.

25 'H NMR (DMSO-ds, 400 MHz, 300 K) § 9.05 (bs, 1H), 7.45-7.25 (m, SH), 5.4 (bs,
2H), 5.10 (d, I= 13 Hz, 1H), 5.03 (d, J=13 Hz, 1H), 4.26 (t, J= 7.4 Hz, 1H), 3.97 (bs,
1H), 3.63-3.45 (m, 2H), 3.22 (s, 3H) 2.3-2.03 (m, 2H).
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I NI

| rydr oxy-
r boxam

10

15

20

b CHO oxam 3 e
F(trifluoronethyl)benzyl]-5- 1\
Ndi hydr opyri m di ne-4- 0 F +Fcarboxanm de F 18 April
PCT/ GBO%/qOOA;%?% 250N (3-chl or o-4- net hyl benzyl ) - 5- 3081
- e ?1y|
\e

| hydr oxy- 1- net hyl - 6- oxo- 1,18April 2006
2006 WO 03/ 035077

PCI{GBO%{M%aS \

-6-0x0-1,6- Hac, NOH/ CH3 d 1dine- /1~

Dimethyl-2-{ [(amino-{(25.4R)-1-[{benzyloxy)carbonyl]-4-
methoxypyrrolidin-2-yl }methylidene)amino]oxy ybut-2-enedioate

' Step 4:

COzMe

N,O
L
_om O’)\NHE CO,Me
N\
Cbz
To benzyl-(25,4R)-2-{amino(hydroxyimino)methyl J-4methoxypyrrolidine -1-
carboxylate, dissolved in chloroform, dimethyl acetylendicarboxylate (1.1 eq.) was
added. The mixture was refluxed for 1 hour and left stirring at 40° C overnight. The
chloroform was removed in vécuo and the crude product purified by flash
chromatography on silica gel (eluent ethyl acetate: petroleum ether = 40: 60). Two
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 (d, J=13 Hz, 0.7H), 5.08 (s,
0.6H), 5.02 (d, =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,
1H), 2.10-1.95 (m, 1H).

Methyl 5-(benzoyloxy)-2-{(25,4R)-1-[{(benzyloxy)carbonyl]-4-
methoxypyrrolidin-2-yl }-6-hydroxypyrimidine-4-carboxylate

Step S:

OH
N ] OBz
e O)% N N
N_ O
Cbz

Dimethyl-2-{[(amino-{(25,4R)-1-[(benzyloxy)carbonyl]-4-methoxypymrolidin-2-

yl}methylidene)aminoJoxy }but-2-enedioate were dissolved in Xylene and the solution
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ad CI N O 26chiral 5-hydroxy-N[ (1R 2S)-2-4903 t40.
of f hydr oxy- 2, 3di hydro-1 Hinden- ~"eN ~ NN,, ~ J1-YlI]-1-nmetiBWpri22005 [ (4-
nmet hyl pi perazin-1- 0 Ho yl)nethyl]phenyl }-6-o0xo-1, 6- di hydropyri m di ne-4-

carboxa,| salt 270 chi naN-(4-fluorobenzyl)-5-h - 4813 F
(4'{[(2ﬂyﬂ§mI5%’N / (et hoxynet hyl ) pyrrolidin-J- /~ WU AL

yl ] met hyl } phenyl ) -1-net hyl -6- _N JYoxo-1, 6-di hydropyri m di ne- 4-
H~car boxam de (TFA salt) 280 cN21N-(4-fluorobenzyl)-5-hydroxy-24813 H C-N H
(4-{[(2S)-2- \ \N N /(nmethoxynethyl)pyrrolidin-1- N
yl ] met hyl } phenyl ) - 1- et hyl - 6- oxo- 1, 6-di hydropyri m di ne-4- H. ccarboxam de
(TPA sal t) s@edNut(1504d f608 @b@REd o rabml #mpbhadred@Emight.Xylene was o
fl uor obenzyl ) am n0] nt et hyl }Blh | oxo--1},56di hy-di hydopyri _ropyrim di ndi ne
-4 | oxo- [Qofcentratedin vacuo. To the crude compound, dissolved in pyridine, benzoic
anhydride (1.3 eq.) was added and the reaction mixture was stirred at room
temperature overnight. The solution was concentrated in vacuo and the crude
5 dissolved in ethyl acetate washed with 1 N HCI, saturated aqueous NaHCOQ; and
brine, dried on NaSOy, filtered and evaporated in vacuo. The crude product was
purified by flash chromatography on silica gel (eluent ethyl acetate: petroleum ether =
10:90) and showed a 1:1 mixture of rotamers by NMR,
"H NMR (DMSO-ds, 400 MHz, 300 K) § 13.5 (s, 1H), 8.09 (t, J= 7.0 Hz, 2H), 7.82-
10 7.75 (m, 1H), 7.66-7.61 (m, 2H), 7.40-7.25 (m, 4 H}, 7.12-7.06 (m, 1H), 5.10 (s, 1H),
5.09 (d, J= 12.5 Hz, 0.5H), 4.88 (d, J= 12.5 Hz, 0.5H), 4.66 (dd, J= 16.2 and 8.0 Hz,
1H), 4.10-4.00 (m, 1H), 3.74 (s, 3H), 3.75-3.60 (m, 2H), 3.25 (s, 3H), 2.45-2.40

(partially under DMSO) (m, 1H), 2.13-2.03 (m, 1H).

Step 6: Methyl-5-(benzoyloxy)-2-{(25,4R)-1-[(benzyloxy)carbonyl]-4-
15 methoxypyrrolidin-2-yl }-1-methyl-6-0x0-1,6-dihydropyrimidine-4-
carboxylate
O
OB

\N | Z4
\ X O
OH I N ™~

N, O
Chbz

To methyl 5-(benzoyloxy)-2-{(2S,4R)-1-[(benzyloxy)carbonyl]-4-methoxypyrrolidin-
20 2-yl}-6-hydroxypyrimidine-4-catboxylate, dissolved in dioxane, LiH (1.4 eq.) was
added and the reaction mixture stirred at 38° C for 40 minutes. The temperature was
~ raised to 60°C and dimethy! sulphate (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 NaHCO; and brine, dried on Na;SOy, filtered

and concentrated in vacuo. The desired product was isolated by flash chromatography
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~ ~ 0 carboxam de (TFA salt) 3002-benzyl-N-(4-fluorobenzyl)-5-4671 N
hydr oxy-1|-(2-nmor pholin-4- }ylethyl)-6-0x0-1 6- OHF , 18 April 2006
| di hydr opyri m di ne-4- Ncarboxam de (TPA salt) 0 31CH3

81- {/\i(- d}i“{rﬁe@égsl‘]&m;\lgo) gt h}l/_::L Nl- ?35I1t F (4-fl uorobenzyl )'P%'T/@fa%%%' 6- N~~N 6-di

on silica gel (eluent ethyl acetate: petroleum ether = 30:70) as a 1:1 mixture of

rotamers by NMR:

"H NMR (DMSO-ds, 400 MHz, 300 K) & 8.08 (t, J= 6.8, 2H), 7.82-7.75 (m, 1H),

7.66-7.61 (mn, 2H), 7.38-7.22 (m, 4H), 7.08-7.02 (m, 1H), 5.18-5.12 (m, 1H), 5.13 (d,
5 J=13.1 Hz, 0.5H), 5.07 (d, J= 13.1 Hz, 0.5H), 5.06 (d, J= 12.4 Hz, 0.5H), 4.84 (d, J=

12.4 Hz, 0.5H), 4.08-4.17 (m, 1H), 3.73 (s, 3H), 3.75-3.55 (m, 2H), 3.65 (s, 1.5H),

3.44 (s, 1.5H), 3.26 (s, 3H), 2.62-2.52 (partially under DMSO) (m, 1H), 2.30-2.15 (m,

1H). |

MS: w/z 522 (M+H)*

10
Step 7: Benzyl-(25,4R)-2-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-
| methyl-6-0x0-1,6-dihydropyrimidin-2-y1}-4-methoxypyrrolidine-1-
carboxylate
0 .
. ~ OH F
e asve
X N
Orn, <?‘)\N
N, e
Chz

15  To methyi-5-(benzoyloxy)-2-{ (2§ ,4R)-1-[(benzyloxy)carbonyl]-4-methoxypyrrolidin-
 2-yl}-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate,dissolved in methanol, 4-
F-benzylamine (3 eq.) was added. The reaction mixture was stirred at reflux
overnight. Methanol was removed in vacuo and the residue triturated with ethyl ether
to give the title product as a 4:6 mixture of rotamers by NMR: _
20 'H NMR (DMSO-ds + TFA, 400 MHz, 300 K) § 14.0 (bs, 1H), 8.92 (t, J = 6.4 Iz,
~ 0.4H), 8.73 (t, ¥ = 5.9 Hz, 0.6H), 7.35-7.25 (m, 4H), 7.20-7.05 (m, 4H), 6.93 (d, J=
7.5 Hz, 1H), 5.09-4.95 (m, 1H), 5.09 (d, J= 12.3 Hz, 0.6H), 4.75 (d, J= 12.3 Hz,
0.6H), 5.05 (d, J= 13 Hz, 0.4H), 4.98 (d, J= 13 Hz, 0.4H), 4.52-4.43 (m, 2H), 4.12-
4.06 (bm, 0.4H), 4.06-4.02 (bm, 0.6H), 3.87 (dd, J= 11.5 and 4.5Hz, 0.4H), 3.84 (dd,
25 J= 12 and 2.7Hz, 0.6H), 3.65-3.55 (m, 1H), 3.59 (s, 1.2H), 3.41 (5, 1.6H), 3.25 (5,
3H), 2.45-2.40 (partially under DMSO) (m, 1H), 2.30-2.15 (m, 1H).
MS: m/z 511 (M+H)" '
-122-




car ox e e ( car oxam ( sa ) sa ) O

32' NN- (4-f1 uorobenzyl) - 5- hydr oxy- 3551t oxo-1-(pyridin-3-yl b@npyil 2605, 6-

gg} B%dropyrl m dine-4- N H F carboxam de (TFA salt) N 18 April 2006 WO
5077 PCT/ GB02/ 04753 2-benzyl - N-(4-fl uorobenzyl)-5- 01 0

hydr oxy¥8-8X&YT- (2- pyrrolidin- 4511 oH Fdi hydr opy- m"gi”r?é*-ﬁzj‘l“l’s;‘i hydr opyr i ni

Step 8: N-(4-fluorobenzyl)-5-hydroxy-2-[(25 4R)-4-methoxypyrrolidin-2-yl]-
1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide

Benzyl-(2S5,4R)-2-(4-{ [(4-fluorobenzyl)amino]carbonyl } -5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidin-2-y1)-4-methoxypyrrolidine-1-carboxylate was dissolved in
| methanol and Pd/C 10%wt (14%w/w) was added. The mixture was stirred under Hy

10  atmosphere at room temperature. After 2 hours the reaction mixture was filtered and

methanol was removed in vacuo to give title compound.

'H NMR (DMSO-dg+TFA, 400 MHz, 300 K) & 12.58 (bs, 1H), 10.16 (bs, 1H), 9.74

(t, = 6.3 Hz, 1H), 8.90 (bs, 1H)}, 7.36 (dd, J = 8.5 and 5.7 Hz, 2F), 7,19 (t, 1= 8.8 Mz,

2H), 5.01 (bs, 1H), 4.50-4.60 (m, 2H), 4.19 (bs, 1H), 3.55-3.45 (m, 1H), 3.47 (s, 3H),
15 3.45-3.35 (m, 1H), 3.32 (s, 3H), 2.74 (dd, J= 13.9 and 7.5 Hz, 1H), 2.17-2.10 (m, 13)).

MS: m/z 377 (M+H)"

Step 9: 2-{(25.,4R)-1-[(dimethylamino)(oxo)acetyl] —4~methoxypyrr0]idin-2¥

y1}-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-

20 dihydropyrimidine-4-carboxamide

" To N—(4—ﬂu0robenzyl)-S-hydroxy-Z-[(2S,4R)-4-methoxypyrrolidin;Z-yl]-1—methyl-6-
0x0-1,6-dihydropyrimidine-4-carboxamide, triethylamine (1 eq.) was added. The
reaction mixture was cooled down to 0°C and methyl chlorooxoacetate (3 eq.) was

25  added. After 1 hour the reaction mixture was concentrated and a big excess of
dimethylamine 2M in THF (30 eq.) was added The reaction mixture was concentrated
. andthe desired compound was isolated by HPLC purification (Waters, Symmetry Cis,
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\ \carboxam de (TFA salt) 0 2-benzyl-N(4-fluorobenzyl)-5- 340104\ IF
hydr oxy- 6- oxo- 1- (2-pi peridin-1 4651 \ N Nyl ethy])-1, 6-di hyd8 apyit 2086di ne-
4- carboxam de (TFA salt) 0 O 2-(1-benzyl piperidin-2-yl)-N(4 Hc,Noff F

fluorob | )=5-hydroxy-l- 35\ N nethyl -6-o0xo0-1, 6-
di hydrog‘lﬁ‘l}éﬁ%sc?%ne- 4- N O carboxamde (TFA salt) U o FeltsoZhoss

N- (4-fl uorobenzyl)-5-hydroxy-1 36H3C~-N %H F
met hyl - 2- (1- met hyl pi peridin-2- 3754 Nyl)-6-o0xo0-1,6- dihydropyrin dine-4-
N, o carboxam de (TFA salt) CH3 370 2-(1-benzyl piperidin-3-yl)-N(4
Sum, 19x50mm eluting with water and acetonitrile containing 0.1% trifluoroacetic
acid) as a 2:8 mixture of rotamers by NMR:
'H NMR (DMSO-ds, 400 MHz, 340 K) & 11.9 (bs, 1H), 8.9% (bs, 0.8H), 8.85 (bs,
0.2H), 7.40-7.30 (m, 211), 7.14 (t, J= 8.8 Hz, 2H), 5.21 (t, J= 7.5 Hz, 1H), 4.54 (dd, J=
5 14.9 and 6.7 Hz, 1H), 4.45 (dd, J= 14.9 and 6.4 Hz, 1H), 4.10 (bs, 1), 3.91 (dd, I =
11.6 and 4.6 Hz, 0.2H), 3.79 (dd, J= 11.2 and 4.4 Hz, 0.8H)}, 3.60-3.50 (m, 1H), 3.58
(s, 2.4H), 3.48 (s, 0.6H), 3.29 (s, 0.6H), 3.27 (s, 2.4H), 2.87 (s, 2.4H), 2.81 (s, 2.4H),
2.64 (s, 0.6H), 2.57 (s, 0.6H), 2.70-2.50 (m, 1H), 2.30-2.20 (m, 0.8H), 2.20-2.10 (m,
0.2H).
10 MS: m/z 476 (M+H)"

EXAMPLE 18

N'-[1-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-yl)- 1-methylethyl]-N°,N*-dimethylethanediamide (11).

o
~ CH F
Theuve,
N
\N/U\{(%N N
0 0

Stepl: 2-Amino-2-methylpropanenitrile

><CN
NH,
20  Organic Synthesis Coll. Vol.II pg 29 :
Acetone cyanohydrin was diluted with MeOH (approx. 3 mmol/mL). The solution

15

was cooled and saturated with ammonia gas, and the reaction mixture was allowed to
stand for one day. The excess of amunonia and methyl alcohol were evaporated by
rotary evaporation. Residue consisted in the title product.

25
Step 2: Benzyl 1-cyano-1-methylethylcarbamate
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4514 H | Nf | uor obenzyl) - 5- hydroxy-1- I\/~met hyl - 6- oxo-1, 6-
0di hydropyri m di ne-4- carboxam de (TFA salt) 0 1-{3- 38018 April 2006
[ (di met hyl am no) net hyl ] benzyl 4113

~6- 0X0- %63%{5519& 6di hydt opy- di hydropyri m di m di n-4 e- $ﬁ@ﬁ%2’§f7gcar boxam de

(TFA sa cl1% 0 N- (2, 3-di net hoxybenzyl)-1-[2-

roxXy- 6- oxooxo- 1,6hyl]-5- 39H, C IN ~ hydrO 3771 "Nydl,6- 0O

di hydropyri m di ne-4- CHscarboxam de (TFA salt) O

N (2, 3-di net hoxybenzyl )-5- |1 hydroxy-6-o0xo-1-(pyridin-3- 40N 0, OH,

yl methyl)-1, 6- 3971
H
0

To a suspension of 2-amino-2-methylpropanenitrile in water an equimolar amount of
NayCO; and a slight excess (1.1 eq) of benzylchloroformate were added, with an

5  external cooling. Reaction mixture was stirred o/n at room temperature, extracted in
EtOAc and the organic phase was washed with NaHCOsss, dried (NapS0y), filtered
and concentrated. Product was obtained as a white solid.
"H-NMR (CDCls) 8 7.48-7.33 (bs, 5 H), 5.15 (s, 2 H), 4.98 (bs, 1 H), 1.68 (s, 6 H);
C.NMR (CDCls) & 153.33, 13.81, 127.81, 127.63, 127.55, 120.64, 66.56, 46.19,

10 2667 MS M+l mz219.

Step 3: Benzyl _2—amino-2-(hydroxyimino)-1,1-dimeﬂ1ylethylcarbamate.
4y N-OH
L _O__N_
< N
O

Hydroxylamine hydrochloride in methanol was added to an equimolar stirred solution

15

of potassium hydroxide in methanol. The mixture was stirred for 15 min and the
precipitated potassium chloride was removed by filtration. The filtrate was added to
an equimolar amount of the nitrile and the solution stirred overnight at 40 °C, then

20 cooled to room temperature and concentrated. The resulting residue was triturated
with water and the white solid, after drying under vacuurm, consists mainly in the title
product.
"H-NMR (DMSO) 5 9.12 (bs, 1 H), 7.48 (bs, 5 H), 7.08 (bs, 1 H), 5.33 (bs, 2 H), 4.98
(s, 2 H), 1.39 (s, 6 H); MS (M+1) m/z 252,

25
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OH di hydropyri m dine-4- 0 O\ carboxande (TFA salt) CH -148 18 April 2006
WO 03/ 035077 PCT/ GB02/ 04753 0 N4- (4-fluorobenzyl)-5-hydroxy8 AgaC2ald F
é_— Lreélhyl N2- ( 2- m)rphol in-4- 41X~IN ylethyl)-6-0x0-1,6- 4346 N
i-hydro m dine-2,4- pJ |lol odicarboxam de (TFA salt
I\I—(4-fl% {ﬂéfi‘l%yn 5-hydroxy- 42N OH / Foxo-1-[ 3- (p>?FF2ﬁB“%{?“F{53| 4373
yl met hyl ) benzyl ] -1, 6- GN Cdi hydropyrim di ne-4- carboxamde (TFA salt) O
N- (4-fl uorobenzyl)-5-hydroxy-I 43CH F [ 3-(norpholin-4- 4533
Nyl met hyl ) benzyl ] - 6- oxo-1,6- | N o di hydropyri m di ne- 4-
Step 4: Methyl 2-(1-{[(benzyloxy)carbonylJamino }-1-methylethyl)-3,6-
dihydroxypyrimidine-4-carboxylate.

OH
Dot
€
O S
@] O

Benzyl 2-amino-2-(hydroxyimino)-1,1-dimethylethylcarbamate was suspended in

S chloroform and treated with 1.2 eq of dimethylacetylenedicarboxylate and reaction
was refluxed overnight. After cooling at room temperature, volatiles were evaporated
and the residue was taken into xylene and heated at 145 °C for 48 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.

TH.NMR (DMS0Q) 8 12.54 (s, 1 H), 10.21 (s, 1 H), 7.44 (bs, 1 H), 7.30 (bs, 5 H), 4.95
(s, 2 H), 3.80 (s, 3 H), 1.47 (s, 6 H); MS (M-+1) m/z 362.

Step 5: Methyl 5-(benzoyloxy)-2-(1-{[(benzyloxy)carbonylJamino}-1-
15 methylethyl)-6-hydroxypyrimidine-4-carboxylate.
OCOPh

H
OTN
: O
To a stirred solution of methyl 2-(1-{[(benzyloxy)carbonyl}jamino }-1-methylethyl)-
5,6-dibydroxypyrimidine-4-carboxylate in pyridine, 1.1 eq of benzoic anhydride were
20  added and stirring prolonged at room temperature over night. Pyridine was evaporated
and residue was taken in ethyl acetate and washed with 1 N HCI and brine. Organic
layer was separated, dried (NaySOy), filtered and concentrated by rotary evaporation
and residue was purified by flash column chromatography (SiO2, petroleum
ether/ethyl acetate 60/40 v/v as eluant). Collection and evaporation of appropriate
25  fractions afforded title product. '
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Ocarboxam de (TFA salt) o N-(4-fluorobenzyl)-5-hydroxy-1 44L "
{3-[(4-nmethyl pi perazin-1- 4663 01, Fyl)nethyl]benzyl}-6-0x08 Apfit 2006
ﬂll_?id][ ?)pyrl lr)n dine-4- r N O carboxam de (TFA salt) ,~e,N O
4-fluorobenzyl)-5-hydroxy- 45N | aH roxo-1-{3-[(4-pyridin-2- 5293
yl pi per ¥AREA ) et hyl | benzyl } 0 1, 6-di hydropyrim dipﬁgzé%pz’““‘f@u‘
~car boxam de (TFA salt) o N-(4-fluorobenzyl)-5-hydroxy-1 46N OH F
[ 2- (nor phol i n-4- 4533 ~yl et hyl ) benzyl ] - 6- oxo-1, 6- N di hydropyri m di ne- 4-
CNl O carboxande (TFA salt) O O N-(4-fluorobenzyl)-5-hydroxy- 6
'H-NMR (CDCls) & 12.2 (bs, 1 H), 8.15 (d, 7= 7.4 Hz, 2 H), 7.65 (t, J = 7.4 Hz, 1 ),
7.50 (t, J = 7.5 Hz, 2 H), 7.32 (bs, 5 H), 5.54 (bs, 1 H), 5.05 (5, 2 H), 3.82 (5, 3 H),
1.67 (s, 6 H); MS (M+1) m/z 466.

5 Step6: Methyl 5-(benzoyloxy)-2-(1-{ [(benzyloxy)carbonyljamino}-1-
methylethyl)-1-methyl-6-0xo-1,6-dihydropyrimidine-4-carboxylate

: O
O\H/N \N O
O &)

To a stirred solution of LiH (1.1 eq) in dioxane, methyl 5-(benzoyloxy)-2-(1-
{ [(benzyloxy)carbonyl]amino }-1-methylethyl)-6-hydroxypyrimidine-4-carboxylate

10  was added and the mixture was stirred at 38 °C for 45 min. After cooling down to
room temperature, dimethylsulfate (1.3 eq) was added and reaction mixture was
heated at 60 °C for 2 h. Mixture was then cooled to room temperature, dioxane
evaporated and residuel 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 (CDCl5) 8 8.19 (d, J=7.3 Hz, 2 H), 7.65 (t, /J=73Hz, 1 H),7.51( /=706
Hz, 2 H), 7.33 (bs, 5 H), 5.63 (bs, 1 H, 5.03 (s, 2 H), 3.80 (s, 3 H), 3.63 (bs, 3 H),

1.72 (s, 6 H); MS (M+1) m/z 480.
20 Step 8: Benzyl 1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-

6-0x0-1,6-dihydropyrimidin-2-yl)-1-methylethylcarbamate.

0
: ~ OH F
©\/ N ! | H\/©/
OTN7<J\\N N
o) 0

25  To a methanolic solution of methyl 5-(benzoyloxy)-2-(1-
{[(benzyloxy)carbonyl]amino }-1-methylethyl)-1-methyl-6-0x0-1,6-
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“470H F oxo-1-{2{(4-pyridin-2- 5293 i L" |yl piperazin-1-yl)nmethyl]benzyl} C
01, 6-di bydr opyri m di ne-4- carboxande (TFA salt) O 18 April 2006

N- (4-fl uorobenzyl)-5-hydroxy-1 48H, C %H net hyl - 6- oxo- 2- pyrrolidi n-2-yl -
3471* IN 1, 6-di hydropyri mdine-4- | N carboxam de (TEA sal t% N O -149 18

April 28t5I3REEB7 035077 PCT/ GBO2/ 04753 490NA4- ( 4- f | UoPSBEBIYIHIS hy dr oxy-

4126 i N O-N O' 1-nethyl -6-o0x0-N2-(pyridin-2- ~ylmeth N ~\ |)-1 | O6-
Ny N,

dihydropyrimidine-4-carboxylate, p-fluoro benzylamine (3 eq) was added and mixture
was refluxed over night. After evaporation of methanol, residue was taken in EtOAc,
washed with 1N HCI and brine, dried (Na;SO,), filtered and evapdrated to obtain the
title product.

5 'H-NMR (CDCl) 8 11.9 (bs, 1 H), 7.79 (bt, 1 H), 7.35-7.29 (m, 7 H), 7.07 {t, / = 8.6
Hz, 2 H), 5.27 (bs, 1 H), 5.02 (bs, 2 H), 4.58 (d, J = 6.2 Hz, 2 H), 3.67 (s, 3 H), 1.70
(s, 6 H); MS (M+1) m/z 469.

Step 9: 2—(l—amino-l—methylethyl)-N-(4~ﬂuorobenzy1)-5—hydroxy-1-methyl-ﬁ-
10 oxo-1,6-dihydropyrimidine-4-carboxamide.
O
~ OH F
I Y
H;N SN N
O )

A methanolic solution of Benzyl 1-(4-{[(4-fluorobenzyl}aminojcarbonyl }-5-hydroxy-

15 1-methyl-G-oxo-1,6-dihydropyrimidin-2-yl)-1-methylethylcarbamate was stirred over
| night under a hydrogen atmosphere in the presence of catalytic 10% Pd/C. Catalyst

was then filtered off through celite, and the filtrate was concentrated. Product was

obtained after trituration with ethyl ether.

"H-NMR (DMSO0) § 12.31 (bs, 1 H), 9.68 (bt, J = 6.6 Hz, 1 H), 8.60 (bs, 2 H), 7.43
20 (dd,J=84Hz,J=57Hz,2H),7.20(t,J=8.8 Hz, 2H), 4.54 (d, /= 6.6 Hz, 2 H),

3.56 (s, 3 H), 1.73 (s, 6 H); MS (M+1) m/z 335,

Step 10: Methy! {[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidin-2-ylI)-1-
25 methylethylJamino }{oxo)acetate.
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O Ndi hydropyri m di ne-2, 4- di carboxam de (TFA salt) F
500N- ( 4-fl uorobenzyl)-5-hydroxy-1 4071 NON OH F (2- hydr oxy18Agpxt pdosl i n- 4-

C of f 1yl propyl)-6-o0x0-1,6- N\ dihydropyrimdine-4- ~~~~///]] N
Ocar boxamni de gTFA salt) 510N (4-fluorobenzyl)-5- hydrﬁ % 1453
[ 4- (rmrﬁ’ﬁc?l3 - ~yl met hyl ) benzyl ]-6-0x0-1,6- N O s ’ﬂ;%‘ﬁy?l m d| ne-4- N

C ~ carboxam de (TFA salt) co) 520N- (4-fluorobenzyl)-5-hydroxy-1390. 97
H3c~ OH F net hyl - 2- (2-norpholin-4- N ylethyl)-6-0x0-1,6- I N "'N

di hydropyri m di ne-4- N C Ocarboxam de (TFA salt)

5302- (2, 2-di met hoxyet hyl ) - N- (4- 3661 HSC CH2C. N. off Ffluord

6benzyl ) - 5- hydr oxy-1 - )K/[W

To a stirred mixture of 2- (l-ammo- —methylethyl)—N (4-fluorobenzyl)-S-hydroxy-1-
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide (4) and triethyl amine (3 eq) in
| chioroform, methyl chlorooxoacetate (1.5 eq) was added with an external cooling.

5  Finished the addition, the ice bath was removed and the mixture was stired at room
temperature for 3h. Reaction mixture was then partitioned between chloroform and
1N HCl. Organic layer was separated, washed with brine, dried (Na,;SQy), filtered and
concenirated to obtain title product.

TH-.NMR (DMSO0) & 12.2 (bs, 1 H), 9.47 (s, 1 H), 9.04 (t, J = 6.3 Hz, 1 H}, 7.38 (dd,
10 J=84Hz J=57Hz, 21), 716t J=88Hz, 2H),4.50(d, J=63Hz 2 H), 3.78
(s, 3 H), 3.45 (s, 3 H), 1.67 (s, 6 H); MS (M+1) m/z 421.

Stepll: N'-[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-
ox0-1,6-dihydropyrimidin-2-yl)-1-methylethyl] -N* N*-
15 dimethylethanediamide (11).

Methyl {[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidin—.’z-yl)-I—methylethyl]amino}(oxo)acetate was refluxed in an excess
of 2 M solution of dimethylamine in THF for 2 h. Reaction mixture was cooled to

20 - room temperature, evaporated and residue was purified by RP HPLC (C18,

water/acetonitrile containing 0.1% of trifluoroacetic acid as eluant). Collection and

lyophilization of appropriate fractions afforded the title product.
- TH-NMR (DMSO0) § 12.19 (s, 1 H), 9.32 (s, 1 H), 9.06 (t, J = 6.4 Hz, 1 H), 7.40 (dd,
J=8.5Hz, J=5.7Hz, 2 H), 7.18 (¢, J = 8.8 Hz, 2 H), 4.51 (d, J = 6.4 Hz, 2 H), 3.55
25 (5,3 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 (d, J
= 3.2 Hz), 124.29, 115.05 (d, J = 8.5 Hz), 56.50, 41.51, 3546, 33.42, 32.68, 26.85;

MS (M+1) m/z 434; MS (M+1) m/z 434.
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-oxo- FAC d p ~N Ndi hyd ydropyrinidin ine-4- Ocarboxanide

5402- ( 2, 3-di hydro-| Hi ndol - 2-yl )-3951* H3C of f 18 April 2006

gm—(4-fLuorob§nz¥I ) - 5- hydroxy-1 nethyl-6-o0xo0-1,6- \ dihydropyrimdine-4- N
ocar boxam de (HCl salt) 5502-[2-(4-benzoyl pi perazin:| -4947

yl) et hyi"‘j"-wﬂi’%ﬂh uor obenzyl)-5- drox HO1IOHF h ~ PI%IT‘i ?’rﬂﬂsﬁ -6-0xo0-1 6-

y y y N, Ndih

EXAMPLE 19

Stepl: N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(1-methyi-i-{[(5-methyl-
1,3 ,4-oxadiazol-2-yl)carbonylJamino }ethyl)-6-0x0-1,6-
5 dihydropyrimidine-4-carboxamide

O
' OH F
AT
O/kﬂ/N%i\N N
O O

A solution of 5-methyl-1,3,4-oxadiazole-2-carboxylic acid was treated with 1.9
equivalents of oxaly! chloride and a few drops of anhydrous N,N-dimethylformamide.
10  After 1 h, mixture was concentrated, residue was triturated with n-hexane and directly
added to an equimolar solution of 2-(1-amino-1-methylethyl)-N-(4-flucrobenzyl)-5-
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide (described in step 9,
| example 18) in acetonitrile. Triethyl amine (3 eq) was added to the mixture and the
reaction was stirred overnight at room temperature. Title product was isolated by prep
15 RP HPLC (C18, acetonitrile/water containing 0.1% of trifluoroacetic acid as eluant).
TH-NMR (DMSO0) § 12.2 (bs, 1 H), 9.84 (s, 1 H), 9.05 (t, J= 6.5 Hz,, 1 H), 7.38 (dd,
J=84Hz,J=5.6Hz,2H),7.17 (t, J = 8.8 Hz, 2 1I), 4.50 (d, /= 6.5 Hz, 2 H), 2.56
(s, 3H), 1.74 (s, 6 H), one methyl signal obscured by water;

MS (M-+1) m/z 445.
20
EXAMPLE 20
2-{(28)-1-[(dimethylamino)(oxo)acetyl]-4,4-difluoropyrrolidin-2-yl }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide -
25
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d i idy \ Nropyr 1/ O /m ine-4- carboxam de 0 5602-[1-(N, N-4465 H, C,

CH Fdi met hyl gl ycyl ) pi peridin-2-yl]- N (4-fluorobenzyl)-5- hydipeixgets N

nmet hyl - 6- oxo- 1, 6- o odi hyd/r 82;5/6|7r7n gIC'rI]'/eGg02/ gir?t;gxam de (TFA salt) LN CH3 ¢
150 18 April 2006 WO 03 _

g?ol\l—(4w1olot%?sﬁyenzyl) 5- hydr oxy- 14094 VI N oFmet hyl - 2PEYSGRVHYP- 2, 3- di hydro

| Hi ndol - 2-yl ) -6-0x0-1, 6- di hydropyrimdine-4- / , carboxamde (HCL salt)

CH | 580N-(4-fluorobenzyl)-5-hydroxy-14091*

@iw@

O N
l
Stepl: 1-Benzyl-2-methyl-(2S)-4-oxopyrrolidine-1,2-dicarbox ylate
Q
O—
)
Cbz O

5 A solution of dimethyl sulfoxide (2.1 eq) in dry dichloromethane was added dropwise
10 a stirred solution of oxalyl chloride (1.01 eq) in dry dichloromethane (1.25 N) at —
78 °C under N, atmosphere. After 15 min, a solution of the commercially available 1-
benzyl-2-methyl-(25,4R)-4-hydroxypyrrolidine-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 gradually warmed up to room

temperature. The mixture was quenched with water and aqueous layer was separated
and extracted with dichloromethane. The extract was washed with brine and dried
over Na;SO,. Concentration of the solvent in vacuo gave a residue, which was
purified by flash cromatography (ethyl acetate:petroleum ether = 3:7) to give title

15 product as a yellow oil.
"H NMR (DMSO-dg+TFA, 400 MHz, 330 K) 6 7.40-7.32 (m, 5H), 5.20-5.09 (m, 2H),
4.79 (d, ¥ =9.7Hz, 1H),3.95 (d, T = 17.9 Hz, 1H), 3.78 (d, ] = 17.9 Hz, 15, 3.64 (s,
3H), 3.13 (dd, T = 18.7 and 10.6, 1H), 2.62 (dd, ] = 187and27Hz 1H).
MS: m/z 278 (M+H)

20
Step 2: 1-Benzyl 2-methyl (25)-4,4-diflucropyrmrolidine-1,2-dicarboxylate
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H CN CA F nmethyl-6-oxo-2-(1,2,3,4- Netrahydroquinolin-2-yl)-1,6-
di hydropyri m di ne-4- N ocarboxam de (TFA salt) 18 April 2006
590N- (4-fl uorobenzyi) - 5- hydroxy-14234 F~C, OH m-1,2,3,4- N teirahy

t rahydr oqui nol i n roqui nohn-2-yl)-6-0xo- F V 1, 6-di hydropyrimdine-4- N"
car boxa?ﬁ%d’émfs?ﬁA salt) CH o 600 Chiraltert-butyl (2§FZ%§9%94%5§2. 81 H,c, N
off F (benzyl oxy)-2-(4-{[(4- [/fluorobenzyl)am no]cazbonyl)- \ N " o
5- hydr oxy-1| - net hyl - 6-oxo-1,6- 0 Y ~CFS di hydropyrimdin-2- " C '
F
F
O-—
N
Chz O

A solution of 1-benzyl-2-methyl-(25)-4-oxopyrrolidine-1,2-dicarboxylate in
dichloromethane was slowly added to a solution of diethylaminosulfur fluoride in
dichloromethane precooled to — 78 °C. The reaction mixture was warmed to room
5  temperature and mixed with cold water. The organic layer was separated, washed with
water, dried over Na;SO, and evaporated to give title compound as a yellow oil.
HNMR (DMSO-dg, 400 MHz, 330K) & 7.40-7.32 (mn, 5H), 5.16-5.12 (m, 2H), 4.63

(br's, 1H), 3.96-3.80 (m, 2H), 3.65 (s, 3H), 3.15-2.86 (m, 1H), 2.56-2.45 (partially
under DMSO) {(m, 1H).

10 'FNMR "H-"F dec (DMSO-ds, 400 MHz, 330K) 6 —98.13 (d, T = 223.7 Hz) +
-98.72 (4, J = 223.6 Hz) (rotamner a), —101.38 (d, J = 190.7 Hz) + —102.00 (d, ] =

191.3 Hz) (rotamer b) (2F).
MS m/z 300 (M + H)".
15 Step3: 1-{(Benzyloxy)carbonyl]-4,4-difluoro-L-proline
F
F
OH
N
Chz O

A solution of 1-benzyl 2-methyl (25)-4,4-difluoropyrrolidine-1,2-dicarboxylate in

methanol was refluxed with 2N NaOH (2 eq) for 2 hours. Methanol was removed and

pH adjusted to 1 with 3 N HCI obtaining a suspension which was extracted several
20 times with ethyl acetate. Combined organics were dried over Na;SO, and evaporated

to give title product as a dark brown oil.

TH NMR (DMSO-ds, 400 MHz, 330K) & 12.96 (br s, 1H), 7.36-7.31 (m, 5H), 5.11 (s,

2H), 4.50 (bs, 1H), 3.91-3.80 (m, 2H), 3.01-2.82 (m, 1H), 2.56-2.41 (partially under

DMSO) (m, 1H).
25 . MS: m/z 284 (M-H)".

 Step4: Benzyl-(28)-2-aminocarbonyl-4,4-diflucropyrrolidine-1-carboxylate
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yl)pyrrolidine-I|-carboxylate C', 61lo Chiraltert-butyl
(2S,4R)-2-(4-{[(4-463.21* H C, off Ffluorobenzyl)ani no]car hempki) 2006
5- hydroxy- 1| - net hyl - 6-oxo-1, 6- N Ndi hydropyrimdin-2-yl)-4- Ho O

obydr oxw{grol idine-1- |1 carboxyl ate ~~a 0 620 Chiral 2 2S 4R) 4- 4531*
HCINo B¥AZy1 oxy) pyrrolidin-2-yl]- I (4-f1 uorGHERIPYSE hydr oxy- | -
~ - nethyl - 6 oxo-1, 6- O. "0 di hydropyr| nti di ne-4- carboxam de (TFA

salt) 630 Chiral N-(4-fl uorobenzyl ) - 5- hydr oxy- 2362.81* H C N CH /

F[ (2S, 4R) - 4- hydr oxypyrrolidin-2 yl]-1-nethyl-6oxo-1,6- ~

di hydropyri m di ne-4- ~N N'/"~/ Ho ocarboxani de (HCl salt) 640

Chiral N-(4-fluorobenzyl)-5-hydroxy 2376.84 H30, %H [(28, 4R) - 4- hydr oxy- 1-
F net hyl pyrrolidin-2-yl]-1-net h¥ m 6- oxo- 1, 6- di hydr opyri m di ne- 4-

ll\l NHs
Cbz O
To a stirred solution of 1-[(benzyloxy)carbonyl]-4,4-difluoro-L-proline, pyridine (0.6
eq.) and di-i-butyl dicarbonate (1.3 eq) in dioxane, ammonium bicarbonate (1.26 eq)
was added and the mixture was stirred at room temperature for 20 hours. Dioxane was
5  concentrated and the residue dissolved in ethyl acetate and washed with HC} 1 N,
saturated aqueous NaHCO; and Brine, dried over Na»SOy, filtered and evaporated in
vacuo to obtain a yellow oil. |
Two sets of signals, two conformers (ratio 1:1) were present.
'H NMR (DMSO-ds, 400 MHz, 300 K) § 7.56 (d, T = 15.4 Hz, 1H), 7.39-7.34 (m,
10  5H),7.17 (d,J = 19.3 Hz, 1H), 5.10-5.08 (m, 2H), 442 (dd, T = 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, 2H), 2.90-2.72 (m, 1H), 2.43-2.30
{(m, 1H).
MS: m/z 285 (M+H)"..

15 Step5: Benzyl-(25)-2-cyano-4.4-difluoropyrrolidine- 1 -carboxylate
) F
F
o~
VSN
Cbz

A solution of benzyl-(2S)-2-aminocarbonyl-4,4-difluoropyrrolidine-1-carboxylate and
triethylamine (2.1 eq.) in dichloromethane was cooled to 0°C and trifluoroacetic
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1

20 hour allowing the mixture to reach room temperature. Volatiles removed in vacuo and
residue taken up in ethyl acetate, washed with HCI IN, brine and dried over NaySOj.
Evaporation gave title compound as brown oil.
" 'HNMR (DMSO-dg, 400 MHz, 300 K) & 7.40-7.34 (m, SH), 5.20-5.03 (m, 3H),
3.99-3.72 (m, 2H), 3.06-2.69 (m, 2H).
25
Step 6: Benzyl-(25)-2-[amino(hydroxyimino)methyl]-4,4-difluoropyrrolidine-
1-carboxylate |
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"' 0 carboxamide (TFA salt) ~ CH3 -151 18 April 2006 WD 03/ 035077
PCT/ GB02/ 04753 650 Chfral 2-[(2S, 4R) - 4- (benzyl oxy) -1 - 466. 64 18@&ptil 2604
Frret hyl pyrrolidin-2-yl]-N(4- fluorobenzyl)-5-hydroxy-I -

oormet hy{m 8&%5%771 6- cH, di hydropyri m di ne-4- car boxampﬁ?lc%}'g@@al t) 66cnre
e - .

y4- 55757 ntoxy) ( enzyloxy)pyrroll rrolidin-2-y

(4 fl uorobenzyl)-5-hydroxy-1- kJ o... onethyl-6-o0xo0-1, 6-

odi hydropyri m di ne. 4- carboxanride 0 2-[I-(N, N-di net hyl gl ycyl)-2,3- 67N CH
Fdi hydro-1 Hindol - 2-yl]-N-(4- 4805 fluorobenzyl)-5-hydroxy-I -

met hyl - 6- oxo-1,6- / \ N o odi hydropyrim di ne-4- CH, carboxam de (TFA salt)
CN F

F
N-'-..
N-0H

Cbz NHp

A solation of benzyl-(ZS)-2-cyémo~4,4-diﬂuoropyrrolidine—1-carboxylate,

hydroxylamine hydrochloride (1.4 eq.) and triethylamine (1.7 eq.) in ethanol was

refluxed under nitrogen for 5 hours. Mixture was concentrated and residues taken up
5  in ethyl acetate and washed with water and brine. Combined organics were dried over

NaS04 and evaporated to give tii::le compoung as a foam.

TH NMR (DMSO-ds, 300 MHz, 330 K) § 9.12 (bs, 1H), 7.38-7.34 (m, 5H), 5.36 (bs,

2H),5.13(d, =144 Hz, 1H) +5.09(d, J = 144 Hz, 1H), 4.56 (dd, T =8.6 and 4.9
Hz, 1H), 4.07-3.76 (m, 2H), 2.80-2.71 (m 1H), 2.60-2.51 (partially under DMSO) (m,
10 1H). .

MS: m/z 300 (M+H)".

Step 7: Dimethyl-2-{ [(amino-{ (25)-1-[(benzyloxy)carbonyl]-4,4-
difluoropyrrolidin-2-yl jmethylidene)aminojoxy } but-2-enedioate
- F

)
s COOMe
Cbz NH; |

15 _ COOMe
- A solution of benzyl-(25)-2-[amino(hydroxyimino)methyl]-4,4-difluoropyrrolidine-1-
carboxylate and dimethylacetylendicarboxylate (1.2 eq.) in chloroform was refluxed
for 1 hour under nitrogen and the solution was concentrated. Residue was purified by
. flash chromatography on silica gel, (eluent: petroleum ether:ethy! acetate = 7.5:2.5), to
20 give the desired product as a 3:1 mixture of two isomers by 'HNMR.
"H NMR (DMSO-ds, 300 MHz, 330 K) §7.45 -7.25 (m, 5H), 6.63 (bs, 1.5H), 6.30
(bs, 0.5H), 5.62 (s, 0.75H), 5.60 (s, 0.25H), 5.13 (s, 2H), 4.58 (dd, J = 9.1 and 4.9 Hz)
+ 4.57 (dd, partially overlapped) (1H), 3.96-3.86 (m, 2H), 3.79 (s, 2.2H), 3.74 (s,
0.8H), 3.66 (s, 0.8H), 3.61(s, 2.2H), 2.93-2.81(m, 1H), 2.56-2.43 (partially under
25  DMSO)(m, 1H).
- MS: m/z 442 (M+H)*,
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CH 668c2- (1- benzoyl - 2, 3-di hydro-1 H 4995 N ndol -2-yl)-N-(4-fluorobenzyl) -

5- hydr oxy-1-nmet hyl - 6-oxo-1,6- / oe idine-4- a c¢ rboxam d18aphibRel6 de
6;30N— 1(34 fl uorobenzyl) - 5- hydr oxy- 15005 OHnet hyl - 6- oxo-2-[ 1- (pyridi n-2-

yl car di hydro-1H " ' indol-2-yl]-1,6- 0 o_di rimdine-4-
lcar box%{%g%?%FA salt) 700tert-buty| 3- )(/4] 1[ (4- 4764P%g{/(9‘9§6

fl uorobenzyl ) am no] carbonylJ- Hc' N ¢ O 5-hydroxy-I-nethyl-6-oxo-1,6- N
Il \.H C o dihydropyrimdin-2-yl)-4- NN N, ¢ Onet hyl pi perazi ne 1- carboxyl ate
(TPA salt) 710N (4-fluorobenzyl)-5-hydroxy-13774

Step 8: Methyl-2-{(28)-1-[(benzyloxy)carbonyl]-4,4-difluoropyrrolidin-2-yl }-
5,6-dihydroxypyrimidine-4-carboxylate
OH
N OH
|
= 0
F N ™~
N 0]
F “Cbz

A solution of dimethyl-2-{[(amino-{(25)-1-[(benzyloxy)carbonyli-4.4-

5  diflucropyrrolidin-2-yl }methylidene)amino]oxy } but-2-enedioate in o-xylene was
refluxed for 6 hours. Then the reaction was cooled down and concentrated at
rotavapor. Ethyl ether was added until precipitation of a solid that was filtered,
washed with other ethyl ether and dried to give the title pyrimidine as a brown solid.
Two sets of signals, two rotamers (ratio 1:1) were present.

10 'H NMR (DMSO-dg, 400 MHz, 300 K) 5 12.97 (s, 1H)}, 10.38 (s, 1H), 7.40-7.29 (m,
3H), 7.22-7.15 (m, 1H); 7.10-7.05 (m, 1H), 5.12 (d, J = 12.6 Hz, 0.5H) 5.10 (s, 1H),
4.89 (d, ] = 12.6 Hz, 0.5H), 4.86-4.72 (m, 1H), 4.10-3.86 (m, 2H), 3.81 (s, 3H),
2.90-2.85 (m, 1H), 2.64-2.53 (partially under DMSO) (m, 1H).
MS: m/z 410 (M+H)".

15
Step 9: Methyl 5-(benzoyloxy)-2-{(25)-1-[(benzyloxy)carbonyl]-4,4-

' diﬂuoropyrrolidin—2—yl}-6-hjgrl_(l)xypyrirrﬁdineA-carboxylatc

Methyl-2-{(25)-1-[(benzyloxy)carbonyll-4,4-difluoropyrrolidin-2-y1}-5,6-

20  dihydroxypyrimidine-4-carboxylate in dry pyridine was treated with benzoic
anhydride (2 eq.) overnight at room temperature.
The mixture was evaporated, taken up in ethyl acetate and washed with HCI 1N and
brine. Organics were dried over Na;SQy, filtered and evaporated to obtain an oil
which was purified by flash chromatography on silica gel (eluent: ethyl

25  acetate:petroleum ether = 7:3).

-135-




VoA~

CNoff , F | nethyl-2-(4-nmethyhnorpholin-3 | yl)-6-o0xo0-1,6- |
di hydropyrimdine-4- N\ O " N IIN carboxam de (TFA salt) 18 ApiH3006
7202- (1-ethyl -2, 3-di hydro-1. H- 4234 H,c, OH Findol -2-yl)-N-(4-fluorobenzyl)-

5- hydr oxy. 12 yl -6-0x0-1,6- /dihydropyrim dine-4- carhoxanide (TPA salt)
He - 15gyo‘lf§5%§?){il 2006 VD 03/ 035077 T Gao2) 047as FHCRE

7302- (1- benzoyl pi peri din-2-yl)-N-4655 H C N(4-fl uorobenzyl) - 5-hydroxy-1 -
Nrret hyl - 6- oxo- 1, 6- odi hydropyri m di ne-4- carboxam de LI o
740N- (4-f | uor obenzyl ) - 5- hydr oxy- 14665 net hyl - 6- oxo- 2-[ 1- (pyri di n- 2-

"H NMR (DMSO-ds, 300 MHz, 330 K) 8 13.51 (bs, 1H), 8.10 (d, J = 7.6 Hz, 2H),
7719 (t, J=7.1Hz, 1H),7.64 (, J = 7.6 Hz, 2H), 7.33-7.17 (m, 5H), 5.13 (s, 2H), 4.99
(¢, J=7.3 Hz, 1H), 4.09-3.97 (m, 2H), 3.77 (s, 3H), 3.02-2.99 (m, 2H).

MS: w/z 514 (M+H)".

Step 10: Methyl-5-(benzoyloxy)-2-{(25)-1-[(benzyloxy)carbonyl]-4,4-
diftuoropyrrolidin-2-y1}-1-methyl-6-0x0-1,6-dihydropyrimidine-4-

carboxylate
O
N OBz
F N | O
PNy ©

10 Methyl 5-(benzoyloxy)-2—{(28)—1-[(benzyloxy)carbony]]-4,4-diﬂuoropyrrolidin—Z—yI}-
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 1 hour. The reaction mixture was
15 cooled down to 16 °C and glacial acetic acid (0.1 eq) was added, followed by water
~ and ethyl acetate. The combined organic layers were dried (Na,SOy), filtered and
concentrated fo an oil which was cromatographed through silica gel (eluent: ethyl

acetate:petroleum ether=3:7) to give the desired compound as a 1:1 mixture of two
rotamers by 'H NMR '
20 'HNMR (DMSO-ds, 300 MHz, 300 K) § 8.11-8.08 (m, 2H), 7.80 (t, J=7.7 Hz, 1H), -
7.67 - 7.65 (m, 2H), 7.36-7.10 (m, 5H), 5.50 (dd, ] = 9.2 and 4.7 Hz, 1H), 5.22 (d. I =
12.9 Hz, 0.5H), 5.14-4.95 (m, 1H), 4.93 (d, Y = 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
Step 11: Benzyl-(25)-4,4-difluoro-2-(4-{[(4-fluorobenzyl)amino)carbonyl }-5- :
hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidin-2-yl)pyrrolidine-1-
carboxylate ‘5
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|l i idi HCOHFI 2 N 1 6 | bcar ony )p per n- -y ]-

-y N Odi hydropyri m di ne-4- carboxam de (TFA salt) 18 April 2006
WO 03/035077 PCT/GB02/04753
O
~ OH F
LI Y
= N
F N
N O
F Chz

Methyl-5-(benzoyloxy)-2-{ (25)-1-[(benzyloxy)carbonyl]-4,4-difluoropyrmrolidin-2-yl } -

1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxylate in dry MeOH was treated with

4-fluorobenzyl amine (2.5 eq.) at reflux for 2 hours. Solvent was removed in vacuo
5 and the residue was taken up in ethyl acetate, washed with HCI IN, brine, dried over

Na,S0,. The filtrate was concentrated in vacuo and triturated with ethyl ether to

obtain the title compound as a 1.5:1 mixture of two rotamers by NMR.

'H NMR (DMSO-dg+TFA, 300 MHz, 300 K) 8 8.92 (bt, 0.4H), 8.69 (bt, 0.6H), 7.36~

7.31 (m, 4H), 7.20-7.09 (m, 4H), 6.97 (4, T = 7.2 Hz, 1H), 5.34-5.25 (m, 1H), 5.14
10 (4, 1=124Hz, 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, 1), 3.59 (s, 1.2H),3.48 (s, 1.8H), 3.05-
2.95 (m, 1H), 2.78-2.68 (m, 1H).
MS: m/z 517 (M+H).

15 . Step 12: (25)-4 4-difluoro-2-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-
1-methyl-6-0x0-1,6-dihydropyrimidin-2-yl)pyrrolidinium
trifluoroacetate '

0
~ OH F
LI Y
SN N
F. N
N 0
F ‘H

20 A solution of benzyl-(ZS)—4,4-diﬂuoro-2-(4—{{(4-ﬂu0robenzyl)amino]carbonyl}—5-
hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidin-2-yl)pyrrolidine-1-carboxylate in
MeQH was treated with Pd/C 10%wt (10% w/w) for 3 hours at 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  in vacuo to obtain title product as a pale yellow solid after trituration with ethyl ether.
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N 750N- (4-fl uorobenzyl)-5-hydroxy-14234 H, CON of f

Fnet hyl - 2-(2-nmethyl -1, 2, 3,4- tetrahydroi soqui nol i n-3-yl) - &8 April 2006

hbxoe%,G-dihydropyrinidine-4- \ NOcar boxanude (TFA salt)

7602- (1-hen pyrrolidin-2-yl)-N 4515 H3C N off <

F(4-flu ég’ﬁﬁ )-5-hydroxy-1- nethyl-6-oxo-1,6- * KCNEESHBpyri ni di ne- 4-

, 40 Ocar boxam de 770N- (4-fl uorobenzyl)-5-hydroxy-14525

nmet hyl - 6- oxo-2-[ 1-(pyridin-2- H,c,N off Fylcarbonyl)pyrrolidin-2-y1]-1 6-
\', 0di hydropyri m di ne- 4- carbozan1de (TFA salt) IN

780N- (4-f 1 uor obenzyl ) - 5- hydr oxy- 13614 Hc,N OH F

nme6- 1x2- (1 ) r ppPYr ne-4- [~/ ~N
N car boxamﬁ%@?g&-kﬁd!q %OC%%IE ’735,94(? )chnéle(ﬁE : d74§|%’@4p( geili[lizrglﬁ?)xy) 1- 5585
H c, OM py7d@itn 288 Harbhry3) fyk = 614i i, iH), 4.62 (dd J 153 and 6.6 Hz, 1H),

4.55 (dd, J = 15.2 and 6.3 Hz, 1H), 4.05-3.87 (m, 2H), 3.48 (s, 3H), 3.30-3.14 (m,

1H), 2.96- 2.78 (m, 1H).

5 MS: m/z 383 (M+H)*.

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

10
A solution of (28)-4,4-difluoro-2-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-

methyl-6-0x0-1,6-dihydropyrimidin-2-yhpyrrolidinium trifluoroacetate in chloroform
and triethylamine (1.01 eq.) was treated with methy! chlorooxacetate (2 eq.) at 0 °C.
The mixture was allowed to reach room temperatuze 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: Cyg,
" eluent: acetonitrile and water containing 0.1 % trifluoroacetic acid). To obtain the title
product two rotamers (ratio 4:1) were found in "H NMR.
' NMR (DMSO-ds+TFA, 300 MHz, 300 K)  9.23 (t, T = 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, J = 8.9 and 5.7 Hz, 1H),
4.53 (dd, J = 15.0 and 6.7 Hz, 1H), 442 (dd, J = 15.0 and 6.2 Hz, 1H), 4.24-4.16 (m,
1H), 4.05-4.02 (t, J = 11.8 Hz, 1H), 3.52 (s, 2.4H), 345 (s, 0.6H), 3.15-3.04 (m,
1.6H), 2.84 (s, 2.4H), 2.80 (s, 2.4H), 2.79 - 2.65 (m, 0.4H), 2.63 (s, 0.6H), 2.57 (s,
0.6H).
25 MS: m/z 482 (M+H) .

EXAMPLE 21
2-[1,2-dimethyl-4-(methylsulfonyl)piperazin-2-yi]-N-(4-fluorobenzyl)-5-hydroxy-1-

methyl-6-0xo0-1,6-dihydropyrimidine-4-carboxamide
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N2-yl ]-N-(4-fluorobenzyl)-5- "' ohydroxyl - net hyl - 6- oxo-1, 6-
di hydropyri m di ne-4- carboxam de (TFA salt) 8002-[ 1-(di met hylApeil D)6 2- 4254
HO N% / F phenylethyl]-N-(4- \N I N Ifluorobenzyl)-5-hydroxy-I -

met hyl *~ N di hydropyrinmdine-4- O H car TFA salt) cH3
~153 18@"&%3%?;"5006 V0 03] 035077 BCT! GB0%) 04765 0 co S eHuirks

2-[(28,4R) - 1- benzoyl -4- 81N3C," hydroxypyrro]idin-2- yI] N-(4-4671* OH F %
fl uorobenzyl)-5-hydroxy-1- Ho-nethyl -6-o0xo0-1,6- 0 0ine-4- da rboxam de

cazboxam de 820

Stepl: 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-1,4-dicarboxylate

. Boc
| [N]<
N~ "CN
Cbhz

To a cooled (-75 °C) solution of LDA 2M in heptane/THF (1.5 eq) in THE, a solution

of 1-[(benzyloxy)carbonyl]-4-(tert-butoxycarbonyl)piperazine-2-carboxylic acid

(Bigge et ai, Tetrahedron Lett. 1989, 30: 5193) in THF was added dropwise at -75°C.,

After being stirred for 1 hour at -75 °C, Mel (1.5 eq)'was added. After 2 hours at -75
10 °C the reaction mixture wés left warming to r.t.,‘ evaporated, diluted with AcOEt,

washed with NaHCOs, water, bﬁne and dried over NapSQy. The crude was purified

* by flash chromatography on sﬂica gel (petroleum ether/AcOEL, 85:15) to obtain the

title compound . |

' NMR (DMSOds, 340K, 300MHz) § 7.45-7.30 (m, 5H), 5.19 (AA’ system, J = 13
15 Hz, 2H), 4.05(d, J = 14 Bz, llI-'I), 3.87-3.78 (m, 1H), 3.66 (d, J = 14 Hz, 1H), 3.62-

3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H).

MS: m/z 360 (M+H)".

Step 2: 1-benzyl 4-tert-butyl 2-[(Z)-amino({[(LE)-3-methoxy-1-
20 (methoxycarbonyl)-3-oxoprop-1-enyljoxy }imino)methyl}-2-methyl
piperazine-1,4-dicarboxylate.
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N-(4-fl uorobenzyl)-5-hydroxy-2 4514 H3C N ON F(1-isobutyl-2,3-dihydro-IH N
[ n((:IoI -2-yl)-1-nethyl -6-o0x0-1,6- N di hydropyrim di ne-4- / 18aphib2806 de ( TFA
salt) nc cN, 830N-(4-fluorobenzyl)-5-hydroxy-24374

1-isopyg | - -di hydro-IH N, C N ox Findol-2-yl)-1 Yhiz - 0X0- 1, 6-
Eii hydroagﬁé{%%?ﬁe- 4- \ NVCN, ocarboxam de (TFA sal t)JPflty % 1- (N, N

84N, c, CH F dinethylglycyl)pyrrolidin-2-yl]- 4325 '~
N- (4-fl uorobenzyl)-5-hydroxy-1 /nethyl-6-o0xo0-1,6- \\\ N
di hydropyri m di ne-4- 0 cazboxam de (TFA salt) HAC, NCO
2-{1-[ (6-bronmopyridin-2-

Boc

N

ENJQNHZ CO,Me
Cbz [\II /“i

| 07 CO,Me

A solution of 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine- 1,4-dicarboxylate in
BtOH was added to a solution of EtsN (3.2 eq) and NH,OH HCI (3 eq) in EtOH. The
5  mixture was stirred 2 hr at 40 °C. After evaporation of the solvent, the residue was
diluted with AcOEt, washed with water, dried over NayS0y, filtered and concentrated.
The residue was further dissolved in chloroform and dimethylacetylenedicarboxylate
(1.5 eq) added to the stirred solution. Reaction was refluxed over night. The mixture
was evaporated and the residue was purified by flash chromatography on silica gel _
10 (petroleum ether/AcOEt, 65:35) affording the title compound as mixuture of isomers
' in3.5:1 ratio.
H NMR (DMSOd;, 340K, 300MHz). Two sets of signals were observed due to the
presence of the geometric isomers: & 7.48-7.25 (m, 5H), 6.31( bs, 1.56 H), 6.01 (bs,
0.44 H), 5.63 ( 5,0.78 H), 5.55 (s, 0.22 H), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H),
15 3.60-3.45 (m, 2H), 3.45-3.31 (m, 1H), 1.51 (s, 2.4H) , 1.45 (s, 0.66 H), 1.41 (s, 9H).
MS: m/z 535 (M+H)".

Step3: 1-benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-
(methoxycarbonyl) pyrimidin-2-yl}-2-methylpiperazine-1,4-dicarboxylate
20
OH
N7 OCOPh
| .
BoeN N/ OMe
NCbz O

1-benzyl 4-ters-butyl 2-[(Z)-amino({ [(1E)-3-methoxy-1-(methoxycarbonyl)-3-

oxoprop—l—enyl]oxy}imino)methyl]-Z-methylpiperazine-l,4-dicarboxy1ate was
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85Fi C,N oli F yl)carbonyl]pyrrohdin-2-yl)-N 5315 j, N
(4-fluorobenzyl)-5-hydroxy-I1- \/~ nethyl-6-oxo-1, 6- odi hyt apyit 20t6di ne- 4-
ca[ Eoi(arzn ((ji (TFﬁ\ Isa! t) Br 860N-(4-fluorobenzyl)-5-hydroxy-13761* ¢ N of fF
met hyl - 2- (1- et hyl pi perazin-2- N N di hydropyri m di ng-4-._ ~ car boxam de
(TFA saWto)O:”’mgWS?O 2- (1- benzoyl - 4- et hyl pi pg)r/azi n 488'2%&G§62./MK?(3H
F2-yl)-N(4-fluorobenzyl)-5- VIN N hydroxyl - net hyl - 6-oxo-1,6- ~N ~o

oar boxam de (TFe-sa cazboxam (TFA salt) 18 April 2006 WD 03/ 035077

PCT/ GB02/ 04753 880N- (4-fl uorobenzyl)-5-hydroxy-15145 F OH /

met hyl - 6- oxo- 2-[ 1- (pyri di n- 2-

dissolved in xylene and stirred at 155 °C for 8h. After evaporation of the solvent, the
residue was dissolved in pyridine 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 1IN, dried (Na;SO4) and evaporated. The title product was obtained by flash
chromatography (eluent: petroleum ether/AcOEt 70/30).
'H-NMR (DMS0ds, 340K, 400MHz) & 12.96 (bs, 1H), 8.07 (d, J=7.2 Hz, 2 H), 7.76
(t, J=7.6 Hz, 1H), 7.62 (t, J=7.6 Hz, 2H), 7.37-7.22 (m, 5H), 5.03 (s, 2, 3.96 (dt
J1=13.6 Hz, J,=5.8 Hz, 1H), 3.80-3.52 (m, 7H), 3.47-3.40 (m, 1H), 1.65 (s, 3H). 1.35
10 (s, 9H).
' MS: m/z 607 (M+H)*.
Step 4: 1-benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-(methoxycarbonyl)-1-
methyl-6-ox0-1,6-dihydropyrimidin-2-yl]-2-methylpiperazine-1,4-
dicarboxylate.

15
O - OMe

OCOPh N7 OCOPh

A |
0 M
BocN/%N Me BocN/\u\\N e
0 0

L_Ncbz _Nobz

A B

1-Benzyl 4-tert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6-(methoxycarbonyl) pyrimidin-

20  2-yl]-2-methylpiperazine-1,4-dicarboxylate was added to a suspension of LiH (1.1 eq)
in dioxane (7 ml/mmol) at room temperature. The mixture was stirred at 40 °C for 45
min,' then dimethylsulfate (1.3 eq) was added and the temperature was raised to 60 °C.
After 1 h glacial acetic acid (0.1 eq) was added to the reaction mixture, followed by
water (7 ml/mmol) and BtOAc (7 ml/mmol). The aqueous layer was separated and

25 - extracted with BtOAc. The combined organic layers were dried (NaySO4)-and

concentrated. The crude was purified by flash chromatography on silica gel
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HaC, N | % vylcarbonyl)-1,2,3,4- N tetrahydroquinolin-2-yl]-1,6- N

di hydropyrimdine-4- 0 O ~ carboxam de (TFA salt) i :N N 18 April 2006
8902- (1- acetylpyrrolidin 2-yl)-N- (43895 H,c, N CH O
Ff 1 uor obenz -5-hydroxy-1- N Nd i hydropyrimdin 1ne 4-

ocar box " aé PC 9002-[ 1- 4155 Hp, OH(cycl opropyl carb %@HBBQ& Blidin ~\
2-yl]-N-(4-fluorobenzyl)-5- NV Nhydroxyl - et hyl - 6- oxo- 1, 6-

0di hydr opyri m di ne-4- carboxam de 910N- (4-fl uorobenzyl)-5-hydroxy- 14255
H3C, N OH Frethyl -2-[1- (nethylsul fonyl)pyrrolidin-2-yl] = N

N6-.0x0- 1, 6-di hydropyri m dine-4- N O O carboxamde 5 0" "CH

9920N- (4- f [(ueOBlptDIHu)Ir dohenyId)aX YepdrhitARe title compound A from B (ratio A/B

1.3/1).
A: 'H NMR (CD;CN, 320K, 300MHz) 5 8.18 (d, J=7.2 Hz, 2H), 7.80 (t, J=7.5 Hz,
1H), 7.63 (t, J=7.8 Hz, 2H), 7.45-7.22 (m, SH), 5.08 (AA’ system, J = 12 Hz, 2H),

5  4.18-3.88 (m, 3H), 3.81 (s, 3H), 3.68-3.46 (m, 5H, at 3.58 (s)), 3.40-3.22 (m, 1H),
1.75 (s, 3HD), 1.49 (s, 9H) .

- MS: m/z 621 (M+H).

Step 5: Methyl 5-(benzoyloxy)-2-[4-(fert-butoxycarbonyl)-2-methylpiperazin-
10 2-yl}-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxylate
O

N OCOPh

|
BOCNK//\%L\N OMe

NH 0

1-Benzyl 4-tert-butyl 2—[5-(benzoyloxy)-4—(met_hoxycarbony1)—l—methyl—é-oxo-1,6~
dihydropyrimidin-2-yl]-2-methylpiperazine-1,4-dicarboxylate was dissolved in AcOEt
(20 ml/mmol) and hydrogenated at atm pressure on 10% (w/w) Pd/C over night. After
15 filtration of the catalyst, solvent was evaporated to give crude product.
"H NMR (DMSOd6 + TFA, 340K, 400MEz) & 8.08 (d, J = 7.1 Hz, 2K), 7.787 (¢, I =
7.4 Hz, 1H), 7.63 (t, ] =7.8 Hz, 2ZH), 4.30 (d, J = 15.2 Hz, 1H), 3.90-3.50 (m, 10H),
3.35-3.25 (m, 1H), 1.81(s, 3H), 1.37 (s, 9H) .
MS (EI+) m/z 487 (M+H)*.
20
Step 6: 2-[1,2-dimethyl-4-(methylsulfonyl)piperazin-2-yl}-N-(4-fluorobenzyl)-
5- hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide .

Crude methyl 5-(benzoyloxy)-2-[4-(terr-butoxycarbonyl)-2-methylpiperazin-2-yl]-1-
25  methyl-6-0x0-1,6-dihydropyrimidine-4-carboxylate was dissolved in MeOH, p-

fluorobenzylamine (3.0 eq) was added and the mixture was refluxed over night.

Evaporation of the solvent afforded crude product

MS: m/z 476 (M+H)".
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Nc, OHnmethyl-2-{1-[(4- F .NNa - V~nethylnorpholin -3- 0

yl ) carbonyl ] pyrrolidin-2-yl]-6- A o oxo- 1,6-dihydropyrim ¢8 aeri#i2004, 0 N
carboxanride (TFA salt) 0 9302-(1, 4-dinethyl pi perazin-2-yl)-3904 H3c N
OHFN- (4_f 1 u robenzyl) 5- hydroxy-1 net hyl - 6- oxo-1, 6- N

Cdi hydrg‘ﬁ&})r3 T"ﬁ tfi ne-4- NGFI Ocar boxani de (TFA salt) PE‘T&BQZ/"”%
940N- (4-fl uor obenzyl) - 5- hydr oxy- 14525 H,c, OH

Frret hyl - 6- oxo-2-[ 1- (pyridin-3- e Oyl carbonyl)pyrrolidin-2-y1]-1,6- N o
0di hydr opyri m di ne-4- carboxam de (TFA salt) N

9502-[ (2S, 4R) - 1- acet yl - 4- 4955 \ C N O/O-lF( benzyl oxy) pyrrol 1 din-2-yl]-N
(4-fl uorobeuz I) 5- hydr oxy-1 - yl - 6- 0Xx0-

0di hydr opy Grededibipéned in Fhe@@eezrq@@ﬁtawemdlssph@d 1TBMA9H|@O 121@1@9101) and

NaCNBH; (2.8 eq), AcONa (3.2 eq) and HCHO 37 % in H,O (4eq) were added. The
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-6-0x0-1,6-dihydropyrimidine-4-carboxylate) obtained washed with

Et,0.
MS (EI+) m/z 490 (M+H)",
Deprotection of Boc group was carried out in DCM/TFA (1:1, 10 ml/mmol) for 1
hour. |

10 MS (BI+) m/z 390 (M+H)". The crude product was dissolved in DCM , Et;N (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 CHsCN/H;0 + 0.01% TFA) to obtain the title
product. ‘

15 'HNMR (CDsCN + TFA, 320K, 400MHz) & 8.51 (bs, 1H), 7.46-7.36 (m, 2H), 7.15-
7.10 (m, 2H), 4.64 (d,J = 6.4 Hz, 2H), 4.04 (dd, J| = 14.4 Hz, J, = 2.2 Hz, 1H), 3.88-
3.80 (m, 1H), 3.68 (dt, J; = 13.6‘.Hz, J2 = 3.3 Hz, 1H), 3.61 (s, 3H), 3.60-3.50 (m, 1H)
3.42-3.31(m, 2H), 2.94 (s, 3H), 2.81 (s, 3H), 1.92 (s, 3H).
MS: m/z 468 (M+H)*.

20 Tables 1 and 2 below list compounds of the present invention which
have been prepared. The tables provide the structure and name of each compound,
the mass of its molecular ion plus 1 (M) or molecular ion minus 1 (M-) as
determined via FIA-MS, and the synthetic scheme employed to prepare the
compound. When the compound was prepared as a salt, the identity of the salt is

25  included with the compound name. The synthetic scheme identified as "1*" in Table

1is identical to Scheme 1 above, except for an additional deprotection step to remove
Boc, Cbz, or benzyl present in the 2-substituent in the pyrimidinone ring.
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WD 03/ 035077 PCT/ GB02/ 04753 960N- (4-fl uorobenzyl)-5-hydroxy-24525 H,c-N OH
F(1l-isonicotinoylpyrrolidin-2-yl)- I N N\)1-nethyl-6-o0x0- 18 BpriN2006

di hydropyrim dine-4- 0 O carboxam de (TFA salt) N
9702- 11- m no) car bonyl ]-4185 H3C~-N OH F pyrrol N-(4- N
fIuorobenzyl?xgﬁhydroxy-l- I \' N nethyl - 6- oxo- gngﬁ%é%QGJ

di hydropyr ipggidf ne-4- 'r /Ncar boxam de H, c

980N (4-f ODENZYT ) - Bohyld OXY- L455% 1T SCI Nl T FNet
| -[(1-nmethyl-I H N mdazol-2- N 0 yl)cazbonyl]pyrrol

AYSie

i di n- -6- N

Ooxo-1, 6-

dropyr i m dine-4- CNcarhaxanm de (TEA salti)

HyG.. OH
IS ok A
N
] )
HC

HE

N-(2-ethoxybenzyl)-5-hydroxy-{
1-methyl-2-(4-methylphenyl)-6-
0x0-1,6-dibydropyrimidine-4-
carboxamide

394

N-(2,3-dimethoxybenzyl)-5-
hydroxy-1-methy!-2-(4-
methylphenyl)-6-0x0-1,6-
dxhydxopynuudme—éi»
carboxamide

410

o
KRG oH
|
o, X, N O/CHa
o e} o,
HC CH,

N-(2,3-dimethoxybenzyl)-2-{4-
[(dimethylamino)methyl]phenyt!
}-5-hydroxy-1-methyl-6-0x0-
1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

453

o
LENN OH F
o s o
cH .
N o
HG’

N-(4-fluorohenzyl}-2- {4-
[(dimethylamino)methyl]phenyl
}-5-hydroxy-1-methyl-6-ox0-
1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

411

o
MG, { OH
SR

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

479

o]
HC. oH F
S eVl
Ch !

N-(4-fluorobenzyl)-3-hydrozy-1
methyl-6-0%0-2-[4-(pyrsolidin- 1
yimethylpheuyl}l-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

437

0
HO. OH F
Voo
Q

N-(d-fluorabenzyl)-5-hydroxy- 1
methyl-6-oxo-2-[4-(piperidin-1-
yimethylphenyl}-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

451

a
“’Vi;”
SEN
2 1, CH,
o/\ N o
C reL

carboxamide (TFA. sal)

N-(2,3-dimethoxybenzyh-5-
hydroxy-1-methyl-2-[4-
{morpholin-4-yimethyDphenyll-
6-0x0-1,6-dihydropyrimidine-4-

495
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_, 990 Chiral 2-[(2S, 4R)-1-acetyl -4-4051* H, CIN OH
Fhydr oxypyrrolidin-2-yl]-N(4- Nfluorobenzyl)-5-hydroxy-| - 1Biépril 2006
Nrret hyl - 6- oxo-1, 6- YO 0Odi hydropyd di ne-4- CH, car boxam de
10002-[ &: l.J.l.hocar bonyl ) pyr olidin4665 Nc, N F |
2-yl] -I\I-%V()El@@lliggjéfobenzyl )-5-_1 N hydroxyl - met hyl - 6- oxo- 1. 848 No 0
di hydropyr| mai ne-4- ~ ~g N car boxam [thas-fiorobendl)-5-hydroxy-1f 453 3
101Q2- (4- et hyl -1 - met el razi Az 2+ 40UdthyCRy Onerdhond- f | Yior obénzyl ) - 5- OHs
hydr oxyl - et hyl - 6- oxo- 1/, 64\ ydr opipetndpidiviéod-1.6~N| ~N, OQcar bpoxani de (TFA

O \/é* dihydropyrimidine-4-

N o]

salt)
carboxamide (TFA salt)

N-(4-fluorobenzyl)-5-hydroxy-1| 466 3

o
PG, I aH \/Q/F methyl-2-{4-[(4-
methylpiperazia-1-
SN Syt l)m:ﬂflﬁeh 1} 6:0m0-L6-
! I yDmethyl]phenyl}-6-oxo-1,
dihydropyrimidine-4-
carhoxamide (TRA salt}

iy

11 2-{4~ 481 3
{(diethylamino}methyl]pheny!}-
N-(2,3-dimethoxybenzyl)-5-
hydroxy-1-methyl-6-0xo0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

12 2-{4- 439 3
[(diethylamino)methyljphenyl}-
N-(4-flnorobenzyl)-5-hydroxy-1
methyl-6-0xo-1,6~
dihydropyrimidine-4-
carboxamide (TFA salt)

2- 411 3
{{dimethylamino}(phenyl)methy
1]-N-{4-fluorobenzyl)-5-
hydroxy-1-methyl-6-0x0-1,6-
dihydropyritaidine-4-
jcarboxamide (TFA salf)

13

m o N-{4-fluorobenzyl)-2-{(4- 480 3

HOw OH F formylpiperazin-1-
« ] N\/@ y)(phenyl)methyl])-5-hydroxy-1
N : methyl-6-0x0-1,6-

N o dibydropyrimidine-4-
[ j carboxamide (TFA salt}

15 N-(4-fluorobenzyl)-5-hydroxy-1| 474 3
HC OH F methyl-6-ox0-2-
S N\/@ {phenyl{(pyridin-3-
B & Tymethylamino}methyi}-1,6-

dihydropyrimidine-4-
“3 carboxamide (TFA salf)

16 O, 2-benzyl-1-[2- 425 1
H,c’N o (dimethylamino)ethyl}-N-(4-
\L fluorobenzyl)-5-hydroxy-6-oxo-

oH F
@\)\ l \/Q/ 1,6-ditydropyrimidine-4-
Sy N carboxamids (TRA salf)
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CH3 1020N- (4-fl uorobenzyl)-5-hydroxy-14685 N, N

HFet hyl

0oxo- 1, 6-di hydropyri m di ne-4- 0_cazboxam de NCl

1030N- (
OH F vyl

S GRS

enzyl ) -5- hydroxy-14535 net hyl - 6- oxo- %c&
~rrolidin-2-yl]-1

6- \NN py -~

-2-{1-[(I-oxidopyridin-2 N\ yl)carbonyl]pyrrolidi n82pyil 26 e.N O

H3C, N

éﬂ%vdroobpgﬁgdine-h-

e0 Ocar boxiam7
PCT/ GB02/ 0475

4-yl] -
di hydr opyr

N-(4ff1

m

vy

0.chiral 2-[ (4R) - 3- g¢geypberbylI-liyfrixsiZ0

e PJFA‘saIt) N N -156 18DAmmw@h@ﬂ®@wﬂmb
B 1y
10T 0 kl/Eirrlhydroxy@JWéﬂﬁywﬂéﬁﬁﬁé 1

dihydropyrimidine-4-
carboxamide (TFA salt)

D342035077
i di ng075
6_

tac, off F

s N

18

Q
C CH F
RO, |
N N
4
0
H,C

N-(4-fluorobenzyl}-5-hydroxy-1
methyl-2-(4-methylphenyl)-6-
oxo-1,6-dihydropyrimidine-4-
carboxamide

368

19

o
HC” o
OH
Q.
o) o,

2-benzyl-N-(2,3-
dimethoxybenzyl}-1-[2-
(dimethylamino)ethyl]-3-
hydroxy-6-oxo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

467

20

HG. i Ot F

2-{4-[(4-ethylpiperazin-1-
ylymethyllpbenyl}-N-(4-
flucrobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salf)

480

21

Hac\Jjgr\Q,

N-{4-fluorobenzyl)-3-hydroxy-1
methyl-6-0x0-2-{4-{(2-pyridin-
3-ylpiperidin-1-
yhmethyl]phenyl}-1,6-
dihydropyrimidine-4-
carboxamide {TFA salt)

528

Q
%C\NJKL: F
N | N\/©/
N - _
I _

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0%0-1,6-
dihydropyrimidine-4-
carboxamide

276 (M) 1

23

o}
K\N N o
¢] O\CHS

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

320

0
F
s M w
N
© FIF
F

N-[4-fluoro-2-
(trifleoromethyhybenzyll-3-
hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxarmide

M-)3447 %
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2006 WD 03/ 035077 PCT/ GB02/ 04753 Table 2 EX

T) . STRUCTURENaneM+1Scherme 4545 0 00 HHC N CH / F |
(meth yl) 1 \ er

PCT/GBO2/04753

N-(4-fluorobenzyl)-5-hydnxy- | -
fony]) w'geu%ss'uw met h

Nf I

18 April 2006
S.

~V | sul

25

o
HO. OH CH,
(X
k\N N cl
0

N-(3-chioro-4-methylbenzyl)-5-
hydroxy-1-methyl-6-oxo-1,6-
diliydropyrimidine-4-
carboxamide

308

1

26

o]
§se
ROy \/@)i\n N@

Chiral

5-hydroxy-N-[(1R,28)-2-
hydroxy-2,3-dihydro-1H-inden-
1-y1}-1-methyl-2-{4-[(4-
methylpiperazin-1-
yDmethyllphenyl }-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

490

27 Q

N-{4-fluorobenzyl)-5-hydroxy-2
@-{[2R)-2-
(methoxyimethyl)pyrrolidin- I-
vijmethyl}phenyl)-1-methyl-6-
ox0-1,6-dihydropyrimidine-4-
carboxamide (TEA salf)

481

28 0

N-(4-flugrobenzyl)-5-hydroxy-2
(4-{[(28)-2-
(methoxymethyDpyrrolidin-1-
yllmethy!}phenyl)-1-methyl-6-
0x0-1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

481

29 o)

N-(4-fisorobenzyly-2-(4-{ [(4-
ftuorobenzyl)amino]methyl }ph
enyl)-5-hydroxy-1-methyl-6-
oxo-1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

491

30§
¢

2-benzyl-N-(4-fluorobenzyl)-3-
hydroxy-1-(2-morpholin-4-
ylethyl}-6-ox0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

467

31 CH, 0

PO NN OH F
3
LT
N

1-[2-(dimethylamino)ethyl]-N-
{4-fluorobenzyl)-5-hydroxy-6-
ox0-1,6-dihydropyrimiding-4-
carboxamide (TFA salt)

335

32

N-(4-fluorobenzyl)-3-hydroxy-6
oxo-1-(pyridin-3-ylmethyl)-1,6-
dihydropyrimidine-4-
carboxamide (TEA salt)

355
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] sul zi n- 2-

g-6-y p Tp Hp

N L, oxo-I,

N zzL, met hyl - 2- (4- met hyl | hi onor pholin-3 S

Ny1) - 6- @xPshsh7-di hydropyri m di ne-4- N carboxam de 0 ,GH o0 07es

y 6- di hydr opyri m di ne- 4-
0. ~ carboxamde CHs 23934 0 OHF H 0. NN-(4 fIuorobeoz&S?qﬁﬂBQ@ﬁoxy-l-

33

Ckl ]
@\ﬁ;‘w

2-benzy!l-N-(4-fluorobenzyl)-5-
hydroxy-6-oxo-1-(Z-pyrrolidin-
1-ylethyl)-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

451

1

34

2-benzyl-N-(4-fluorobenzyl)-5-

hydroxy-6-0xo0-1-(2-piperidin-14

ylethyl)-1,6-dihydropyrimidine-
4-carboxamide (TFA salt)

465

35

2-(1-benzylpiperidin-2-yI)-N-(4
fluorobenzyl)-5-hydroxy-1-
methyl-G-0xo0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salf)

451

36

N-(4-fluorobenzy)-5-hydroxy-1
methyl-2-{1-methylpiperidin-2-
yi)-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

315

37

2-(1-benzylpiperidin-3-yI)-N-(4-
fluorobenzyl)-3-hydroxy-1-
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

451

38

1-{3-
[(dimethylamino)methyllbenzyt
}-N-{4-fluorobenzyl)-5-hydroxy
6-ox0-1,6-dihydropyrimidine-4-
carboxamide (TFA sait)

411

39

N-(2,3-dimethoxybenzyl)-1-[2-
{(dimethylamino)ethyl]-5-
liydroxy-6-oxo-1,6-
dihydropyrimidine-4-
carboxarnide (TFA salt)

377

40

N-{2,3-dimethoxybenzyl)-5-
hydroxy-6-oxo-1-(pyridin-3-
ylmethyl)-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

397
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3 30531 % H,

S, Cl - net hyl

2-(1-
(71 vor oS/

| F H/~(methyl sul fonygbenzyl | -5-hydroxy- NOO O

-6-0x0-2-[| - (pynxi n-2- yl carbonyl ) pyrrolidin-2-yB|Aphl 8006
Ndi hydr opyri m di ne- 4- carboxam de Nt) 40467 HsC.N OH F
gﬂrphdlu 2-yl)-N-(4- |

net hL suf fonyl ) benzyi ] -

5-

H\
Nhydr oxy- | - net hyl

CTg}B02/047 3

6- N/_OO

O SICH, di il
2- (3-acetyl
met hyl - 6-0
OHF 2-[1-
HN- (4-f 1 uon
0di hydr opyt

ydt
-1,13-t hi azold.
u- 1, 6-
acdt(yl /\rfo 4
obq
im

opyri m di neg4- car boxam
Salhtr
y
)-5-Bydmxy? | -

di ne- 4- car boxani de 7041

\, N-~O diffi h

Fl aCU

-(-flGrobe@ B-5-Bfd by

| pdihydrpmyrimidine-2,4-

RPRERIREFRYHYL 6-

b HH 2- (1-acetyl gynol i

1-igthNEE(F-hamirlober)zy| ) -
fehylheax01.6-ar boxari de @Ha 60377 H, C, N

Xo- 1,

HSOIN O] F
5- hydr oxy-1 -

6- -
dl n-

) H, CCH,
2-yl)-N(2-

42

L ml\/[:]/F
7%

N-{4-fluorobenzyl)-5-hydroxy-6
oxo-1-[3-(pyrrolidin-1-
vimethyl)benzyl]-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

437

3

43

N-{4-fluorobenzyl)-5-hydroxy-1
[3-(morpholin-4-
ylmethyDbenzyl)-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

453

N-{d-fluorobenzyl)-5-hydroxy-}
{3-I(4-methylpiperazin-1-
ylymethyllbenzyl }-6-0x0-1,6-
dibydropyrimidine-4-
carboxamide (TFA salt)

466

45

N-(4-fluorobenzyl}-5-hydroxy-6
o0x0-1-{3-[(4-pyddin-2-
yipiperazin-1-ylymethyIjbenzyl}
1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

329

46

N-(4-fluorobenzyl)-5-hydroxy-1
[2~(morpholin-4-
ylmethyl)benzyl)-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

453

47

N-(4-fluorobenzyl)-5-hydroxy- 6|
oxo-1-{2-[{4-pyridin-2~
ylpiperazin-1-ylmethyl]benzyl !
1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

529

48

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-2-pyrrolidin-2-yl-
1,6-dihydropyrimidine-4-
carboxan;ide (TFA salt)

347

1#*
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N \ ethoxybenzyl)-5-hydroxy4- net hyl -
carboxam de CHs CHs 18 April
OHF 0 J 2-(4-acetyl-I-nethyl pipenzin-2-yl) | I ,
ez

nvr|n1d|np

1)-5-

hydroxy-l - H

rarhnxanfde 94825 0 0 HSC N

N N O 06-oxo-1,

C 3 O methyl -

6- di hydr opyri m di ne- 4-
2006 WD 03/ 035077 PCT/ GB02/ 04153\;@428@6 0 HC
N N

@T}GB%Z/OJ%S

N-(4-f |
* CHadi h;‘j'gfr‘B
FN- (4-f 1 uontbefl

zyI) 5 h

roxy-l-

I N
1-methyl-6-0x0-N2-(pyridin-2-

ylmethyi)-1,6-
dihydropyrimidine-2,4-
dicarboxamide (TFA salt)

We-iyplobgerh Hhmectly 47

(pyrazi n- 2-

50

N-{4-fluorobenzyl)-3-hydroxy-1
(2-hydroxy-3-morpholin-4-
yipropyD-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

407

51

N-(4-fluorobenzyl)-5-hydroxy-1
{4-(morpholin-4-
ylmethy)benzyi]-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

453

52

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-2-(2-morpholin-4-
ylethyl)-6-ox0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

390.9

53

2-(2,2-dimethoxyethyl)-N-(4-
fluordbenzyl)-5-hydroxy-1-
methyl-G-0x0-1,6-
dihydropyrimidine-4- -
carboxarnide

366

54

2-(2,3-dihydro-1H-indol-2-y1)-
N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-1,6-
dihydropyrimidine4-
carboxamide (HCI salt)

395

i

33

2-[2-(4-benzoylpiperazin-1-
yhethyl}-N-(4-fluorobenzy!)-5-
hydroxy-1-methyl-6-o0x0-1,6-
dihydropyrimidine-4-
carboxamide

494

56

2-[1-(NN-
dimethylglycylpiperidin-2-y1]-
N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-0x0-1,6-
dikydropyrimidine-4-
carboxamide (TFA. salt)

446
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CHacar boxani de 100114171 H OH2- (I -acetyl pynolidin-2-yl)-5- 18 April 2006
Nhydroxy-1-nethyl-N-[L N O S. (nethyl (hio)benzyl]-6-o0xo0-1,6- 1rO

CH3di hYWdD(B)()HoW di ne4- car boxandde H3C 114295 irobenzymani@Eoxy-2-[1 N

i | HLHi i

HC]

id | 5 | -

m_ear-6- _am_no

57

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-2-(1-methyi-2,3-dihydro
1H-indol-2-y}}-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (HCL. salt)

409

4

58

N-(d-fluorobenzyl)-3-hydroxy-1
methyl-6-0x0-2-(1,2,3,4-
tetrahydroquinolin-2-y1)-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

409

1*

59

N-(4-flucrobenzyl)-5-hydroxy-1
methyl-2-(1-methyl-1,2,3,4-
tetrahydroquinolin-2-yl)-6-oxo-
1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

423

60

Chiral

“’“"”Ir Ues
m

tert-butyl (25,4R)-4-
(benzyloxy)-2-(4-{[(4-
fluorobenzyl)amino}carbonyl }-
5-hydroxy-1-metlryl-6-oxo-1,6-
dihydropyrimidin-2-
ylipyrrolidine- 1-carboxylate

552.8

61

Chiral

@ﬁ%v@f

tert-butyl (28,4R)-2-(4-{ [{4-
fivorobenzyl)amino)carbonyl}-
5-hydroxy-1-methyl-6-0xo-1,6-
dihydropyrimidin-2-yl)-4-
hydroxypyrrolidine-1-
carboxylate

463.2

1#

62

Chiral
HSC\ )‘I’rN\/O/

2-[(25,4R)-4-
(benzyloxy)pyrrolidin-2-y1]-N-
(4-fluorobenzyl)-5-hydroxy-1-
methyl-G-oxo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

453

1%

63

Q Chiral
HC. OH F
! I \/g
2, N.
Q

N-(4-fluorobenzyl)-5-hydroxy-2
[(2S AR )-4-hydroxypyrrolidin-2
yil-1-methyl-6-0%0-1,6-
dihydropyrimidine-4-
carboxamide (HCI salt)

362.8

1*

64

Q Chiral
HS | OH F
™ N
N
HO v 3
\CHa

N-(4-fluorobenzyl}-3-hydroxy-2
[(25,4R)-4-hydroxy-1-
methylpyrrolidin-2-y1]- 1-methy]
6-0%0-1,6-dihydropyrimidine-4-
carboxamide (TFA salt)

376.8
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134805 _p

6- oxo-1, 6- dlhydro
\ 2-(4- benzoyl-l-ne[hylp[pen2|

%Efé@?@??f HE \

F 1 €6r obeozyl ) -
m ¢li ne- 4- c &

Qe

- hydr oxy - dreN2N25R0- sz gexpido- |,

CH
{flnorobenzyl)-5-hydroxy-1-

metRylpymolidin-2-yI}-N-(4-

methyl-6-oxo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

666 O 4N

66

2-[(28,4R)-1-benzoyl-4-
{benzyloxy)pyrrolidin-2-yI]-N-
{4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0xo-1,6-
dihydropyrimidine-4-
carboxamide

557 S

67 o)

2-[1-(N,N-dimethylglycyl)-2.3-
dihydro-1H-indol-2-yl}-N-(4-
fluorobenzyl}-5-hiydroxy-1-
methyl-6-ox0-1,6-
dihydropyrimidine-4-
carboxamide (TFA. salt)

480 5

68 o

2-(1-benzoyl-2,3-dibhydro-1H-
indol-2-yI}-N-(4-fluorobenzyl)-
3-hydroxy-1-methyl-6-ox0-1,6-
dihydropyrimidine-4~
carboxamide

499 5

69 o

N-(4-fluorobenzyl)-5-hydroxy-1
methyl-G-ox0-2-11-(pyridin-2-
ylcarbonyl)-2,3-dihydro-1H-
indol-2-y1}-1,6-
dikydropyrimidine-4-
carboxamide (TFA salt)

500 5

70 o

teri-buty] 3-(4-{{(4-
fluorobenzyl)aminoJcarbonyl }-
S-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-y1)-4-
methylpiperazine-l-carboxylate
{TFA salf)

476 4

7l o

N-(4-fluorobenzyl)-3-hydroxy-1!

methyl-2-(4-methylmorpholin-3{ -

yb)-6-ox0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

M 4

72 o

2~(1-ethyl-2,3-dihydro-1H-
indol-2-yi)-N-(4-fluorobenzyl)-
5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

423 4
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145595 0 H, O NAO ~ 2-[4-(henryloxy)-I-(pynzin-2- | F jj .
yl carbonyf)pyrrolidin-2-yl]-N(4- ,, Ol uonbeozyl)-5-hydrox§Apare0dy| -
6- oxo- 1, 6-di hydropyri m di ne-4- Ncnboxam de -159 18 April 2006 WO 03/035077
PCT/ GBO S4311 0 HaG N OFH 2- (1-acetyl pynol i digps2-xl) =0 (2, 3- N
| di et hg‘iy é%?{’flo- 5- hydnxy-1- ~0 O HC. O CHanet hyl -&oxé‘)’??.%é%fi’a‘”&‘F
dt hydr opyr | n¥4li ne- 43 car boxam de Ht C 1@4ickknzpylipe@El2-v)-Nee- 5 Hh 5f f| hydro JJ~
.y oH F (4-fluorobenzyl)-5-hydroxy-1-
O/J%N ! N\/Ejr methyl-6-0x0-1,6-
.o O diliydropyrimidine-4-
é carboxamide
74 o N-(4-fluorobenzyl)-5-hydroxy-1| 466 5
Ml M 7 methyl-6-oxo-2-[1-(pyridin-2-
O/L\N ' N\/Q/ ylcarbonyDpiperidin-2-yIl-1,6-
N_0 O dikydropyrimidine-4-
5 carboxamide (TFA salt)
™y
. |
75 o] N-(4-fluorobenzyl)-5-hydroxy-1] 423 4
Hac‘N OH F roethyl-2-(2-methyi-1,2,3,4-
| \/@ tetrahydroisoquinolin-3-y1)-6-
@(:{%« N oxo-1,6-dihydropyrimidine-4-
.. o} carboxamide (TEA salf)
CH, _
76 0 2-(1-benzoylpyrrolidin-2-yl)-N-j 451 5
HO. QK F (4-fluerobenzyl)-5-hydroxy-1-
C’/L\ | N\/@ methyl-6-0xo-1,6-
N dihydropyrimidine-4-
Mo © carboxamide
77 o} N-(4-fluorobenzyl)-3-hydroxy-1j 452 5
HSC\NJF;;:‘ F methyl-6-ox0-2-[1-{pyridin-2-
. i N \/O/ ylcarbonyl)pyrrolidin-2-y1}-1,6-
C#\ dihydropyrimidine-4-
o © carboxamide (TFA salf)
)
78 o N-{4-fluorobenzyl)-5-hydroxy-1| 361 4
HC.. OH F methyl-2-(1-methylpyrrolidin-2-
N | \/©/ ¥1)-6-0x0-1,6- :
Y N dihydropyrimidine-4-
N, o carboxamide (TFA salt)
CH,
79 o chml 2-[(25.4R)-4-(benzyloxy)-1- 558 5
Hos on F (pyridin-2-ylcarbonyl)pyrrolidin
Q_\ O)§ ! N\/Q/ 2-y1}-N-(4-fluorobenzyl)-5-
o o © hydroxy-I-methyl-6-oxo-1,6-
dihydropyrimidine-4-
: | carboxamide (TFA salt)

80 2-[1-(dimethylamino)-2- 425 4
phenylethyl}-N-(4-
fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-
dihydropyrimidine-4-
carboxamide (TEA. salt)
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t Nhydrooxy xy-N-(2(Z-m met hoxybnmenzy zyl)-1- V C10 nethyl -6-o0xo-1,6- O

0 "N Ns di hydnpyri mi di ne- 4- cnmboxamni de r HaC 17HC, OH 18 April 2006

Ff 1 uor obenzyl ) am nol car bonyl )-5- 4348 O hydroxyl - met hyl - 6-oxo0-1, 6- H6C N’

Y| ) N ropyrimdin-2-yi)-1- u cH, onethyl et N-2-- 184144
gd@%g@ﬁjyl pyrrolidin-2-yp-N-(2- HN Wehloddrss

(d| nmet byI am #ip) benzylg - 5- hydr oxeys N N {@-LEAR- Wty i 6- oko%1, b-1* ylo HSC

CHsdi hydr opyr i ni dl“ﬁ& ‘E‘:‘ar ?n de H, [dpoeyrekdegv8894+HsO N D H /| |

F2-[(2S)- 1} ae@tw%l N@wrf”r’qﬂ%%ﬂé’@zlyl )} 5- hyflr oxyj- 1- N

hv| - 6- oko- methyl-6-oxo0-1,6-
et ny 6 oKo dihydropyrimidine-4-

carboxamide

a2 0 N-(d-flaorobenzyl)-5-hydroxy-2| 451 4
F (1-isobutyl-2,3-dihydro-1H-

HE A, -OH
o N\/©/ indol-2-yl)-1-methyl-6-0x0-1,6-
N I dihydropyrimidine-4-
Nj\ carboxamide (TFA salt)
He™ oH,

83 N-(4-fluorobenzyl)-S-hydroxy-2 437 4
(1-isopropyl-2,3-dihydro-1H-

\/Q/ indol-2-yl)-1-methyl-6-o0x0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

84 2-[1-(N,N- 432 5

dimethylglycyl)pyrrolidin-2-y1]-
\/©/ N-(4-fluorobenzyl)-5-hydroxy-1
methyl-6-ox0-1,6-
dihydropyrimidine-4-

carboxamide (TFA salt)

85 0 2-{1-[{6-bromopyridin-2- 531 5
F . yDcarbonyljpyrrolidin-2-y1}-N-
: (4-flucrobenzyl)-S-hydroxy-1-
methyl-6-oxc0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

86 N-(4-fluorobenzyl)-5-hydroxy-1§ 376 1*
methyl-2-(1-methylpiperazin-2-
yl)-6-ox0-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)

87 2-(1-benzoyl-d-methylpiperazing 480 4
2-y1)-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-0%o-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)
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O O ~di hydnpyri m di ne- 4- car boxam de HyC 20469S. 0 HsC, N CH
FN- (4Fl uor obenzyp- 5- hydr oxy- 2-[ 4- HO Nhydr oxy- 1- (pynezi n- 2- 1B:ApDil 2006
Oyi car bonyl )pyrm idin-2-y]]-1- methyl-6oxo-1,6- 6 N
di hydr oy dspddhned- carboxanmde 1 N-(1-(4-1[(4- O
3fisS0b (GBO/04753
fl uorobenzyl)am no]carbonyl)-5- 2I>NHONOCHF m Iggé; 8\| 1 HH- 1,6-
dihy y idirs[HFJ -g1)-1 Ml hydnmpnN-Giluorpbenzyd-5hyd@&iC N I 5
HG o OH F methyl-6-0x0-2-[1-(pyridin-2-
“ N ylearbonyl)-1,2,3,4-
N tetrahydroquinolin-2-y1J-1,6-
Mp® 0 dihydropyrimidine-4-
SN, carboxamide (TFA salt)
i L
89 o] : 2-(1-acetylpyrrolidin-2-yI)-N-(4] 389 5
HOL CH ‘ F fluorobenzyl)-5-hydroxy-1-
o N\/O/ methy}-6-0x0-1,6-
N dihydropyrimidine-4-
N\]f0 0 carboxamide
HG '
90 0 2-[1- 415 5
HL., oH F {cyclopropylcazbonyD)pyrrolidin
- | N \/Q/ 2-y1}-N-(4-fluorobenzyl)-5-
N hydroxy-1-methyl-6-oxo0-1,6-
o dihydropyrimidine-4-
carboxamide
91 0 N-(4-fluorobenzyl)-5-hydroxy-1i 425 5
HaC\N OH F methyl-2-[1-
“ | N\/©/ _ (methylsulfonyl)pyrrolidin-2-yl]
C(LN 6-0xo-1,6-dihydropyrimidine-4-
N, o © carboxamide
J,S
o o,
9 Q N-(4-fluorobenzyl}-5-hydroxy-1| 474 5
HCy oH F methyl-2-{1-[(4-
Sy In ) methylmorpholin-3-
N, O : ylearbonyllpyrrolidie-2-y1}-6-
e ‘ 0x0-1,6-dihydropyrimidine-4-
\Nk/ carboxamide (TEA salt)
Q
93 o] 2-(1,4-dimethylpiperazin-2-yl)-| 390 4
HC., OH F N-(4-fluorobenzyl)-5-hydroxy-1
i
"o l \/©/ methyl-6-0xo0-1,6-
3 o N
N’Ykn dihydropyrimidine-4-
K/N\ o © carboxamide (TFA salf)
<)
94 o ' N-{(4-fluorobenzyl)-5-hydroxy-1] 452 5
He. OH ﬂ" methyl-6-0x0-2-[1-(pyridin-3-
g ylcarbonyl)pyrrolidin-2-y1]}-1,6-
N oo B dihydropyrimidine-4-
carboxamide (TFA salf)
-
Naw l ;
95 o 2-[2SAR)-L-acetyl-4- 495 5
Hoy OH F i(benzyloxy)pyrrolidin-2-yl]-N-
©~\ . | N {4-fluorobenzyl)-5-hydroxy-1-
Qm methyl-6-oxo0-1,6- . :
\Fo e dihydropyrimidine-4-
ue carboxamide
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m et hyl et hyl ]i m dandazo[ 2,1,1- 6 |.3 thiazol e-6-cvboxam de 220407 HHaC~-N
OH F2-[(2S,4S)-1-acetyl-4- Hfluompyrmidin-2-yl]-N(4- F 18 Apnl 2006
Nf | uor obenzyl ) - 5- hydnxy- | - met hyl - N~O 06- oxo-1, 6-di hydropyri m di ne- 4-
CHsccar ‘@f' 718 April 2006 WO 03/035077 PCT/GBOZ/QQ%ﬁﬁp%§6%§5 /-1
ON- (4-fl'uorobenzyl)-5-hydroxy-1- t%N N H3C. N ONp F nmethyl-"2-
| - et hyl - 44[ ¢4- met hgl - - 1H i m dazol {®«-fluorobenzyl)-5-hydroxy-2 452 5
y1) car bonyl|i pi|peffzinsZtyl “ox0- 1 |Gisgucolodivholidin-PfgfH i idi 4
. O/LN n 1-methyl-6-oxo-1,6-
N, O dihydropy-nnudinc-dl-
carboxamide (TFA salt}
—
5
N
97 o 2-{1-[(ethylamino)carbonyl]- 418 5
RO OH F pyrrolidin-2-y1}-N-(4~
Cf)\\\n ! N\Q/ fluorobenzyl)-3-hydroxy-I-
I a methyl-6-0x0-1,6-
\FO ‘ dikydropyrimidine-4-
N carboxamide
ol
98 o N-(4-fluorobenzyl)-5-hydroxy-1} 455 5
SN OH F methyl-2-{ 1-[(1-methyl-1H-
) N\,@/ imidazol-2-
& : 4 yDcarbonyllpyrrolidin-2-yl1}-6-
0 oxo-1,6-dihydropyrimidine-4-
T;/ " carboxamide (TFA salt)
99 o Chiral 2-[(28,4R)-1-acetyl-4- 405 1%
%C\Nw' F hydroxypyrrolidin-2-y1}-N-(4-
QA | N\/Q/ fluorobenzyl)-5-hydroxy-1-
HOu., N methyl-6-ox0-1,6-
o © dihydropyrimidine-4-
&h, _ carhoxamide
100 o 2-[1-(anilinocarbonyl)pymwolidin{ 466 5
HCuyy OH F 2-y1]-N-(4-fluorobenzy1)-5-
C‘/:Nﬁ;‘,hl\@/ : hydroxy-1-methyl-6-ox0-1,6-
N\fo o dihydropyrimidine-4-
N\@ carboxamide
10t 0 2-(4-ethyl-1-methylpiperazin-2-) 404 4
HG.. OH 3 y1}-N-{4-fluorcbenzyl)-5-
t‘s N | \/g hydroxy-!-methyl-6-oxo-1,6-
N/ﬁ/J*‘N N dihydropyrimidine-4-
‘\/N\ 9 carboxamide (TFA salt)
cH,

102 0 ' N-(4-fluorobenzyl)-5-hydroxy-1 468 5
methyl-2-{ 1-[(1-oxidopyridin-24
ylcarbonyl]pyrrolidin-2-y1}-6-
oxo-1,6-dikydropyrimidine-4-
carboxamide

103 N-(4-fluorobenzyl)-3-hydroxy-1 453 5
methyl-6-0x0-2-[1-{pyrazin-2-
ylcarboryl)pyrrolidin-2-yi}-1,6-
dihydropyrimidine-4-
carboxamide (TFA salt)
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-y C}Bnpyr m ne- - carboxam de 244455
ON- (4-fl uorobenzyl)-5-hydroxy-1- C N HsC. N net hyl -2- (I -nmet iglAprii @0 1 | 3

Hdoxadi azol -2- , , l)cafio I] Ni s | Nth
WO 03/035077 PCT/GB02/04753
104 0 Chiral 2-[(4R)-3-acetyl-1,3-thiazolidin| 407 5
HG. OH F 4-y1]-N-(4-fluorobenzyl)-3-
“ I N\/©/ hydroxy-1-methyl-6-ox0-1,6-
5 N dihydropyrimidine-4-
NN 5 O carboxamide
HC
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| 6 1 6y ny am no OHSC CHs Oe )- y -oxo- |,
di hydr opyri m di ne- 4- car boxam de 255128 pN-1--{1-[4-(([4-f] u8rép2200§ cN OH F
(et hyl sul fonyl ) beozyl Jam no)carb H b 1 onyt)-5-hydroxy-|-nmnethyl -6-oxo0- |

b1 N 1.6 yrimdia-2-yl)-1- cH 61,0 XCH 0 0=s=
wa %&Pélﬁ‘?'{lf PTG B02/04753

~~melhyl et 2-, N-2-- di net hyl et hanedi am de
Table 2
Exp. STRUCTURE MName M1 Scheme
1 454 5
[8]
0.~ Hy COH F [N-4-fluorobenzyl)-5-hydroxy-1-
g .0 . | H methyl-2-[I-methyl-4-
HSC’ “N’\/]\N (methylsulfonyDpiperazin-2-yIi-6-
K/‘\L o ox0-1,6-dihydropyrimidine-4-
CH, carboxamide
2 393 4
O
H;C. OH F
N | H N-(4-fluorobenzyl)-5-hydroxy-1-
= N methyl-2-(4-methylthiomorpholin-3
S N vl)-6-0x0-1,6-dihydropyrimidine-4-
K/N-. O carboxamide
CH, :
3 o] 531 1
Hac\N OH F
‘ . i N-[4-fluom-2-
M Os ' {methylsutfonyljbenzyi}-5-hydroxy-
N0 © O.J'S“CIL!Q 1-methyk-6-ox0-2-[1-{pyrazin-2-
yicarbonyI)pyrrolidin-2-yI]-1,6-
=N dihydropyrimidine-4-carhoxamide
Ny
4 0 467 1
i-I"’C“N I OHH F 2-(1-acetylpyrrofidin-2-yl)-N-[4-
N N. flworo-2-(methylsulfonylfbenzyl]-5-
N o hydroxy-1-methyl-6-oxo-1,6-
N\FO O D‘; “en dihydropyrimidine-4-carboxamide
3
CH,
5 o] 407 1
M,C. CH F
N l H 2-(3-acetyl-1,3-thiazolidin-2-yl)-N-
g \N (4-fluorobenzyl)-S-hydroxy-1-
methyl-6-0x0-1,6-
N0 © dihydropyrimidine-4-carboxamide
CH,
6 o] . 377 1
H,C. N CH F 2-{1-(acetylamino)-1-methylethyl)-
H i H\/@’ N-{4-flnorobenzyl)-5-hydroxy-1-
HsC\n/ N N methyl-6-0x0-1,6-
O H,C0H, 0 dihydropyrimidine-d-carboxamide
7 o 415 1
H,CLy P ~OH
] H 2-{1-zcetylpymatidin-2-yly}-N-(2- -
C’/"*‘N N ethorybenzyl}-5-hydroxy-1-methyl
: G-ax0-1,6-dihydropyrimidine-4-
G,
NYO © carboxamide
GCH, CH,
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264325 0 O | HpC |

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

offp N F 2-(4-acetyl -1, 2-di net hyl pi penzi n-2
X-yl)-N-(4-fluorobenzyl)-5-hydroxy-1 HSC N N nethyl - 6- oxd8IApsi 2006 ~ CHa

274531 O HCNHF b/ Nu -[

ydnxy-| -

pyu O oifissedr e mothyl pyrim-i6-- yi)pyaol ! dl pctlcatihiss
ar honyQynol1din-2-yl]-1,6- di hydropyri m di ne-4-carboxam de
8 418 5
o]
O H3C‘N oH F N
/u\ | Kl 2-(4-acetyl-1-methylpiperazin-2-yl)4
H.C™ N \N N-(4-flucrobenzyl}y-5-hydroxy-1-
3 |\/ & methyl-6-ox0-1,6-
N"CHS dibydropyrimidine-4-carboxamide
9 482 3
O
o H:‘C"N OH F  iN-(4-fAuorobenzyl)-5-hydroxy-1-
. f H\/©/ methyl-2-[1-methyi-4-(pyrazin-2-
[Nj)‘ N’\I/L N N ylcarbonyl)piperazin-2-yl}-6-oxo-
P M. Is} 1,6-dihydropyrimidine-4-
|\/ GH, carboxamide
10 o] 417 1
HyCa iy -OH
X | H 2-(1-acetylpymolidin-2-y1)-5-
N hydroxy-1-methyl-N-{2-
N fa) S. (methylthic)benzyl]-6-oxo-£,6-
\FO CH, dihydropyrimidine-4-carboxamide
H,C
i1 429 5
N-(4-Auorobenzyl)}-5-hydroxy-2-] 14
o ROy i OH F [(1H-imidazal-5-ylearbonylamino]
N\Q\’rﬁ%\l R 1-methylethy)}-1-methyl-6-o%0- 1,61
OHC CH, O dihydropyrimidine-4-carboxamide
12 & : 572 5
g O ] o l 2-[1-benzogl-4-(pyrazin-2-
ni"ﬁ/ln’\[)%u i ylearbonylypiperazin-2-yI1-N-{4-
LA N0 © fluorobenzyl)-S-hydroxy-1-methyl-
6-0x0-1,6-dihydropyrimidine-4-
carboxamide
13 480 5
0
HBC“ N OH F 2-(4-benzoyl-1-methylpiperazin-2-
o ] n y1)-N-(4-fluorobenzyl)-5-hydroxy-1
Q N N methyl-6-ox0-1,6-
k/N 0 dibydropyrimidine-4-carboxamide
"CHS
14 559 5
o]
HGup s -OH
& T 2.4 (benzyloxy)-I-(pyrazin-2-
O‘d\l\! ylcarbonyl)pyrrolidin-2-y11-N-(4-
N _o fluorobenzyl)-5-hydroxy-1-methyl-
6-oxo-1,6-dihydropyrimidine-4-
N ) carboxamide
%N
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1284531 0 1 F

nmet hyl - 6- oxo-

h _
§Nyr§;r%gﬂép%%Tpe

Ocar boxam de

HaC. N |
2-[i-(pyrimdin-5-

HsC.
am no] et hyl } - boxo-

et hyl -1 - (I
18 Apri |

N N N (4-fluorohenzYl)-5-hydroxy-t- ~ 0O

\-111

Oyl car bonyl ) pyml i di n- 2- y1B-Alprig 2006
di hydr opydm di ne- 4- car boxam de NON 294295 ON- (4-fl uorobenzyl)-5-hydroxy-1 -

N OH Fzol

H - 6- ox > =
x 1, 6-di hydnpynni T T
2006 WO 031035077 PCT/ GB02/ 04753

i5 431 1
O
H.G. OH
N F n 2-(1-acetylpyrrolidin-2-y1)-N-(2,3-
\N N o dimethoxybenzyl)-5-hydroxy-1-
o 8 o é " methyl-6-cxo-1,6-
\’40 HC” 3 dittydropyrimidine-4-carboxamide
HC
16 o 401 1
HCoy ; OHH 2-(1-acerylpyrrolidin-2-y1)-5-
CHQN hydroxy-N-(2-methoxybenzyl)-1-
N o o methyl-6-oxo-1,6-
o HC dihydropyrimidine-4-carboxamide
H,C
Aidagvecayicy
g He oH = fluorebenzyljamine]carbonyl }-5- 434 8
] \/Q/ hydroxy-1-methyl-6-oxa-1,6-
HC A, y dihydropyrimidin-2-y1)-1-
e OHC G, © methylethyl]- N2~ N2
18 414 4
o
HCopy | oH 2-(1-acetylpyrrolidin-2-yB-N-{2-
C')*N u (dimethylamina)benzyl)-3-hydroxy-
N o M. 1-methyl-6-ox0-1,6-
\fo HC™ TG, dihydropyrimidine-4-carboxamide
HC
19 0 chial 389 1
HOC. N | o F 2-1(28)-1-acetylpyrrolidin-2-yl}-N-
O/‘%N H {@-fluorobenzyl)-5-hydroxy-1-
& o meathyl-6-ox0-1,6-
o dihydropyrimidine-4-carboxamide
HC N
28 469 3%
o]
HC. A -OH F
‘C#* | H N-(4-fluorobenzyl)-5-hydroxy-2-f4-
HO N hydroxy-1-(pyrazin-2-
N _og © yicarbonyl)pymrolidin-2-yl]-1-
methyl-6-0x0-1,6-
6 dihydropyrimidine-4-carboxamide
N
e 5 NI 483 5
c. OH [ flaorobenzyllaminojcarbonyl }-5-
E =N E’ N 0 H hydroxy-1-methyl-6-0X0-1,6-
\/‘\'r )(Q'N dihydropyrimidin-2-yl}-1-
QHC CHy © methylethyl)imidazof2,1-
blf1.3]thiazole-6-carhoxamide
22 I} 407 i
Ko A on & 2-1(25,4S)-I-acetyl-4-
. ﬁ\/@l fluoropyrrolidin-2-yi]-N-(4-
F N fluorobenzyl)-5-hydroxy-1-methyk-
N\(O 0 6-ox0-1,6-dihydropyrimidine-4-
CH carboxamide
a
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3004191 ttC,N OH F2-[ (2R 4R) - 1- acetyl - 4-
p, .. Nfl uorobenzyl)-5- hydnky-

HyOcar boxam de 314468 0 HsC, N OHf |

N O Oi d%&%@%%}

N_CH~di Ry

-N-(4-fluorobenzyl)-5- hydroxy-I-net h)ﬁ,l
ni di ne- 4- car boxam de 1SC 325635 N- (1-

| - met hyl -

met hoxypyuol i di n-2-yl]-N-(4- H30
N. Fo 06- oxo- 1, 6. di hy8rAgpy 2006 di ne- 4-

F , [(di mel hyl mino) (oxo)acetyl]pynol N

s

lh OHbey F]Jam Cs>-, H,r-o b ouy -hydroxy i
23 484 3
=\ Q N-(4-fluorobenzyl)-5-hydroxy-1-
H,C’N =N HSC‘N OH F methyl-2-{ 1-methyl-4-[( 1-methyl-
l K 1H-imidazol-2-
o7 N N ylearbonyl]piperazin-2-yl}-6-oxa-
K,I\LCHS 1,6-dihydropyrimidine-4-
carboxamide
24 445 5
o N-{4-tiuorobenzyl)-5-hydroxy-1-
Moy HeGap N OH F [methyl-2-(1-methyl-1-£[(5-methyl-
Hac—'(/ | H%‘_ | ﬁ 1,3,4-oxadiazol-2-
o N yhcarbonytamino jethyl)-6-0%0-1,6
OHC CH, o dihydropyrimidine-4-carboxamide
25 512 8
o N~1--{ 1-[4-(i [4-fluoro-2-
HC. OH F (methylsulfonyl)benzyllamino }carb
an‘ijrﬂ S B onyl)-5-hydroxy-1-methyl-6-oxo-
C':H, Mo, & WS 1,6-dihydropysimidin-2-y1}-1-
éHa methylethyl }-N~2~ N-2—
dimethylethanediamide
26 432 5
o]
o MGy OH F 2-(4-acetyl-1,2-dimethylpiperazin-2
N l‘lﬁ/g | ¥ yI)-N-(4-fluorobenzyl)-5-hydroxy-1
HC™ N N methyl-6-0xo-1,6-
K’N"GHE o dibydropyrimidine-4-carboxamide
27 453 1
o)
HCop P, -OH F
Sy E H N-(4-fluorobenzyl}-5-hydroxy-1-
N o miethyl-6-cxo-2-[1-(pyrimidin-4-
o ylcarbonyD)pyrrolidin-2-yi]-1,6-
Y dihydropyrimidine-4-carboxamide
J/
\N J
28 453 1
o]
HG. OH F
LT
S H\/@ N-(d-fluorohenzyl)-5-hydroxy-1-
8 0 " imethyl-6-ox0-2-[E-(pytimidin.5-
o tylearbonyDpyrealidin-2-y1]-1,6-
o=t dihydropyrimidine-4-carboxamide
I/
Nty
29 o 429 5
N-{4-{luorobenzyl)-5-hiydroxy-1-
} -.H Hac'-N OH F methyl-2-{ 1-methyl-1-[{ 1H-pyrazol.
e H -~ i “ 5-ylcarboaylamino]ethyl}-6-oxo-
N 1,6-dihydropyrimidine-4-
OHC CHy O carboxamide
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NN -
1, 6- dlhydropyr

| ) - S5hydnxy- 1| - met hyl - 6oxoxo
OFi ~C CHI

imdin-2-yl]-I-

ony N

b][1,3]th|azole 6- car boxam de 3304815* HC, OH F 2-[ (2R, 4R)-1-benzoy] - 4-

I\ Nnetho nolidin 2-yl]-N-(4- O Ofl uor obenzyl)
6- oxo-l npyr|n1d|ne 4- [carboxam de 344825
N-(4- quorobeozyI) 5- hydroxy 2- [4- 0/ CF ,Ct~ @&01 (
F(|sopnpyl,%'fonyl}1 “bt.. N—enreio—2 | Apt-h—
Hac 2-[(2R.4R}-1-acetyl-4-
n\ﬂ methoxypyrrelidin-2-y1)-N-{4-
fuorobenzyl)-5-hydroxy-1-methyl-
G-ox0-1,6-dihydropyrimidine-4-
carboxamide
31 446 8
o]
RyCop A -OH F
ey a1
<:{L L} [(dimethylamino)(oxa)ucetyl]pyrrol
N _q O {dttr-2-y1}-N-(4-flnorobenzyl)-5-
I hydroxy-1-methyl-6-oxo0-1,6-
0% -CH, dihydropysimidine-4-carboxamide
ne
32 563 5
o N-{1-{4-({[4-fluoro-2-
Es}-—“N HyG.y OH F (methylsulfonylybenzylJamino}carb
N \;\(Fl 7(@ I H"Q onyl)-5-hydroxy-1-methyl-6-oxo-
4% N T 1,6-dihydropyrimidin-2-y11-1-
OHC TH, 0 0‘3‘0 methylethyl Jimidazos2, 1-
i bi[1,3]iiazole-6-carboxamide
33 o 481 5*
Haly ; OHﬂ i 2-[(2R AR I-benzayl-4-
H=C(O" N methoxypyrrolidin-2-yl-N-(4-
N5 © flusrobenzyl)-3-hydroxy-1-metiyl-
G-oxo-1,6-0fydropyrimidine-4-
carboxamide
14 482 5
MG . B o . N-(4-fluorobenzyl)-5-hydroxy-2-14-
0. JmGH N T & \/@’ (isopropylsulfonyl)-1-
7-3*N’YI*N N methylpiperazin-2-yl}-l-methyl-6-
o oxo-1,6-dihydropyrimidine-4-
M. o]
CH, cachoxamide
35 468 5
o -
o on F 2-[1,2-dimethryl-4-
0 ] H\/@ (methylsulfonylypiperazin-2-yi}-N-
" c,s.N,{,l)%N N (4-flucrabenzyl)-5-hydroxy-1-
N, o methyl-G-oxo-1,5-
GH, dihydropyrimidine-4-cashoxamide
36 3 4
it N-(4-flucrobenzyl)-5-hydroxy-2:
-(4-flucrobenzyl)-5-hy a2
Gy : OHH \/@’ F [{25.4R)-4-methoxy-1-
o =y methylpyrrolidin-2-y1}-1-methyl-6-
H;(f " i s} oxo-1,6-dihydropyrimidine-4-
CH, carboxamide
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N




yp-p

y N 0 oxo-1, 6-di hydropyrimdine-4- k, , , eaiboxam de CH- 354685
02-[i, :

- di net hyl - 4- H30 NOHH F O O (nethyl suI fonyl ) pi pedBiApri2 2904 . N.

HC H C S'N N N(4fl uorabenzYq- S- hydroxy-1-

~N net hyl - 6- oxo- 1, 6-

df fiydr 9| ne-4-carhoxam de Oie 363914 0 4- F
y 9&9%3/0”%0 P%TIGB02/04753
37 o 467 1
HCay ! O”ﬁ F N-{4-fluorobenzyl)-5-hydroxy-1-
N methyl-2-{1-
) N 0 [{methylsulfonyDacetyl]pyrrolidia-
he fo 2-y1}-6-oxo-1,6-dihydropyrimidine-
5 4-carboxamide
(s}
38 o 425 1
HC. A CH F 2-[(28)-1-acelyld,d-
. | H\/@, difluoropyrrolidin-2-y1}-N-(4-
)Q‘/k N flucrobenzyl)-5-hydroxy-1-methyl-
F =0 0 6-0x0-1,6-dihydropyrimidine-4-
carboxamide
39 433 1
HiGapg E 2-[(2RAR)-1-acetyl-4-
Hsc-—\ \Q/ ethoxypyrrolidin-2-yl]-N-(4-
. fluorobenzyl)-5-hydroxy-1-methyl-
Mo © 6-0x0-1,6-diltydropyrimidine-4-
HC carboxamide
40 397 4
H.C OH E 2-f{25)-4,4-difluoro-1-
TN | “ methylpyrrolidin-2-y1]-N-(4-
F N fluorobenzyl)-5-hydroxy-1~-methyl-
N, s) 6-0x0-1,6-dihydropyrimidine4-
CH, carboxamide
41 o . 495 1
HCupy
N | N-(2,3-dimethoxybenzyl)-5-
CKL N 0 hydroxy-1-methyl-6-0xe-2-[1-
N_p © _Hac,O CH, (pyridazin-3-ylcarbonyl)pymrolidin-
2-y1¥-1,6-dihydropyrimidine-4-
= N carboxamide
Y
42 476 8
o N-(4-fluorchenzyl)-5-hydroxy-1-
g HiSus OH F metiyl-2-(1-methyl-1-{ [morpholin-
R‘%ﬁ“ ! ‘dv@/ 4eyl(oxo)acetyl]amine Jethyl)-6-0xa
r 4G GH, 1,6-dihydrepyrimidine-4-
carboxamide
43 a 476 g
M. A oH F 2-{{2R4R}-1-
HG . H \/@ [(dimethylamino){oxc)acetyl]-4-
Cone 3 N methoxypymolidin-2-yi}-N-(4-
C fluorobenzyl)-5-hydroxy-1-methyl-
0%~ - CH, 6—oxn~1,6:dihydmpynm1dma-4-
H,c': carboxamide
44 489 5
HoGuy g OH F
[ ﬁ\/@ 2-[(28)-4,4-difluoro-1-(pyrazin-2-
F>C('\\N ylcarbonylpyrrolidin-2-yi-N-(4-
F o © flrorobenzyl)-5-hydroxy-1-methyl-
‘I 6-0x0-1,6-dihydropyrimidioe-4-
=Ny carboxamide
N A
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NCl hydroxy-2- 4- N % - 1((2 [(2S, 4R R)-4net hDxyt hoxyl - -
met hyl pyrroidin-2-yl]-1-nmethyl-6- 1 H d Ooxo- 1, 6-di hydr opy48&iAtirih@005
CHscar boxam de 18 April 2006 WO 03/ 035077 PCT/ GB02/ 04753 370467 H3C. N OHM
N-(4f| lﬁ@ |) 5- hydroxY-I1- F " nmet hyl - 2-1 1- Nl}lcl}l
! GB02/04753
[ (et hyl'su onyl)acetyl]pyrrolldln- 00 C !
- 2-yll-6-0x0-1, dlhydnpyr|n1d|ne- Y H ;S4-carboxam de d" b 360425 HgC, N H
FZ-[(ZS)- aﬁ,,tyl-a- 5 7
o
o HaC~N Ol F N-(4-flucrobenzyl}y-5-hydroxy-1-
H c—§=0 | ]l:} methyl-z—[(ZS,4S)-]?methyl-4t )
N > [(methylsulfenylyamino]pyrrolidin-
H N ¢ 2-y1}-6-0x0-1,6-dihydropyrimidine
CH, 4-carboxamide
46 454 5
o]
HyC., OH F 2-{1-
L] H\/@/ [dimethylamino)sulfonyllpysolidi
NCH n-2-y1 }-N-(4-fluorobenzyl)-5-
t{,N’ o2 hydraxy-1-methyl-6-0x0-1,6-
0’?(\) “CH, dihydropyrimidine-4-carboxamide
47 476 8
Al O F 2-{(2R 4R}-4-sthoxy-1-
HEN ‘{IWH\/@/ [(methylmine)oxoyacetyllpyrrolid
N, O in-2-y1 }-MN-(4-fluorobenzyl)-5-
hydroxy~1-mnethyl-6-0x0-1,6-
o . pH dihydropyrimidine-4-carboxamide
C
48 o 489 5
HC. OH F
| H\,@/ 2-[(25)-4 4-difluoro-1-(pyridazin-3-
F)C,)%N . ylearbonyl)pyrrolidin-2-y1]-N-(4-
F N o ©O fluorobenzyl)-5-hydroxy-1-methyl-
6-0x0-1,6-ditydropyrimidine-4-
= N carboxamide
gt
49 488 5
Hac.
\/G/ 2-[(25)-4,4-difluoro-1-(pyridin-2-
yicarbonylypyrrolidin-2-yi}-N-(4-

fluorobenzyl)-5-hydroxy-1-methyl-
G-0x0-1,6-dihydropyrimidine-4-

~ IN - Jearboxamide
W
50 o 482 8
HSC‘N OH - F 2-{(23)-1-
E 2y, Ni H [(dimethylamino}(oxo)acetyl]-4,4-
. A & diflucropyrrolidin-2-y1}-N-(4-
Io fluorobenzyl)-5-hydroxy-I-methyl-
o N‘CHS 6-oxo-1,6-dihydropyrimidine-4-
IISH carboxamide
]
51 4388 g
O
He.,, H F
< B N-(4-fluorobenzyl)-5-hydroxy-1-
N methyl-2-{ 1-{morpholin-4-
N .o © yitox)acetyl]pyrrolidin-2-y1}-6-
) oxo-1,6-dibydropyrimidine-4-
o N’\ carboxamide
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F I N~difluorop yrrolidinin-2-ylj-N(4- Nfluorobenzyl)-5-hydroxy-I-nethyl-
F rO 06- oxo0-1, 6-di hydropyai m di ne-4- H, Ccar boxam de of f F 18%ril 2006
2-1 (2R 4R) -1 -acetyl -4433 C, . ethoxypynolidin-2-ylj-N(4- H¢c NI o ,,.
Nf | uoro ngﬁ!g) ,,'3 hydr oxy- | - rret hy]- Nro 06-oxo-1, 6-di %q%%g¥,547gg di ne-4
F6Ccar boxa 87403974 F OH 2- [(2S)- 44d|f|u0r01 H
nmet hyl pynolidin-2-yl]-N(4- ,N F- NfI uor obenzyl } 5- hydr oxy-I -nmet hyl - N
06- oxo-1, glgzqu|uplen|UInc A—CHfr boxantde 4¢U~J1%H C,w‘p
N (2, 3-di th)HNAL,Qy éy-l-m;thylyl-G-o x0-2-24[ -[il -
2-{{25)-1-
i(dimethylamino){oxojacetylIpyrrol
idin-2-y1}-N-(d-flnorobenzyl)-5-
hydroxy-1-methyl-6-oxo-1,6-
N’CH‘, dihydropyrimidine-4-cashoxamide
HC
52 476 8
° 2((28H1-
[{dimethylamino)(oxo)acetyl]pyriol
idin-2-yl}-N-{4-fluoro-2-
methoxybenzyl)-5-hydroxy-1-
0 -CH, methyl-6-0%0-1,5-
@' dihydropyrimidine-4-carboxamide
H,
54 448 8
o NI1-F1-(4-{[(4~
. OH E fluorobenzyl)amino]carbonyl}-5-
o &g by | H\/@ kydroxy-1-methyi-6.0x0-1,6-
Hs°~|>1 N)H*N dihydropyrimidin-2-yl)-1-
CH, OHC CH, e methylethyl}-N1,N2,N2-
trimethylethanediamids
55 o 419 1
HCuy i OHH F 2-[(28)-1-acetylpyrolidin-2-y1]-N-
N N (4-fluoro-2-methoxybenzyl)-5-
o © o. hydroxy-1-methyl-6-oxo-1,6-
b CH, dihydropyrimidine-4-carboxamide
H,C
56 379 4
o]
HC.,, OH F N-(4-fluorobenzyl)-2-{(25,45)-4-
| i fluoro-1-methylpymolidin-2-yH-5-
i N hydroxy-1-methyl-6-oxo-1,6-
N’CHS o dihydropyrimidine-4-carboxamide
57 o) 464 8
HGuy | oH \/@/F 2-((28,48)-1-
o H [{dimethylamino)(oxo)acetyl]-4-
F f 5 fluoropyrrolidin-2-yl }-N-{4-
0 fluorobenzyl)-5-hydroxy-1-methyl-
o _cn 6-0x0-1,6-dthydropyrimidine-4-
A carboxamide
He
58 468 8
NL-[1-(4-{{(3-chlaro-4-
0 fluorobenzyl)aminolcarbonyl J-5-
hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidin-2-y1)-1-
CH, oHsc CH, methylethyl]-N2,N2-
dimeihylethanediamide
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N O O C O gH, (pyridazin-3-ylcarbonyl)pyrrolidin-

2-yl]-1, 6-ddrydropyrimdi ne-4- Ncar boxam de 424768 18 April 2006 _

ON- (4-fl uorobenayl)-5-hydroxy-1- o nmethyl-2-(1-nethyl-I|-([norpholin- CGN OH
F H4-yl (0X etyl]am no)ethyl)-6oxo " "Il XN Ni

1, 6-di hV&’r &é;l% i di ne-4- d (N, c cH, carboxam de 4304?08?(%0“433 F oo
2-((2R 4R)-1- H [(di me*hyl am no) (oxo)acetylj-4 C, r

met hoxypyrrolidin-2-ylj-N(4- 0,,.C N Ofl uorebenzyl ) - 5- hydr oxy- 1-nmet hyl - O
N, CH6- oxo- | . 6di hydnpyri m di ne- 4- Hr Ccar boxam de 444895 FaCNCH/ F jj H
2-[(29)-4,4-difluom|-(pynein-2- N F "Nrbonyl)py-olidin-2-yl]-N-(4 1s O

Of l uo flucnbenzy] ) - Bty dredisiegbingedehification teaches the principles of the present

invention, with examples provided for the purpose of illustration, the practice of the
invention encompasses all of the usual variations, adaptations and/or modifications
that come within the scope of the following claims.
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60x0- 1,'6—di hydr opydm di ne-4- N I carboxam de 18 April 2006 WO 03/ 035077

PCT/ GB02/ 04753 454544 0 H O N F N-(4-fluo-}5-hydroxy-| 18 April 2006

met hyl - 2-[ (2S2S, 48),4S)-1-nethyl-4- 5=0 [ ~th ~1 HCIf \ | ~i
(me. ywossisétrY Nony PCT/GB02/04753
CLAIMS:

1. A compound of Formula On:

5  wherein

Rlis
o K
2) -C1i.¢ alkyl, which is optionally substituted with one or more
10 substituents each of which is independently hatogen, -OH, -CN,
-0-C1.6 alkyl, -O-C1-6 haloalkyl, -C(=O)R4, -CO2R4, -SR3, _
-S(=0)R2, ~N(RaRb), -C(=0)-Co-6 alkyl-N(RaRb), N(R3)-C(=0)-Cp-
6 alkyl-N(RPRC), -SO2R2, -N(R2)SO2Rb, -SON(R2RY),
 NR ;
\Na/u\l}l’R
_N(Ra)-C(=O)RD, R or -NRHC(=0)C(=0)NRaRb),
15 (3) Rk, ,
(4)  -C1.6 alkyl-RK, wherein:
(i) = the alkyl is optionally substituted with one or more substituents
each of which is independently halogen, -OH, -CN, -0-C1-6
_ © alkyl, -O-C1.6 haloatkyl, -N(RaRb), N(R#)CO2Rb,

20 S NRA)C(=0)-Cp-¢ alkyl-NRPRC), or -N(R2)-C7_6 alkyl-OH
with the proviso that the -OH is not attached to the carbon
alpha to N(R2); and

(ii)  the alkyl is optionally mono-substituted with -RS, -Cj-6
_ alkyl-RS, -N(R?)-C(=0)-Cp-6 atkyl-RS, -N(R2)-Cp-6 alkyl-RS,
25 - -0-Cg.6 alkyl-RS, or -N(R2)-C(=0)-C0-6 alkyl-RS; wherein RS
s - |
| (a)  aryl which is optionally substituted with one or
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)arn noj py
464545 0 2-

Nn 2- y] )WB@

10

15

20

25

- 30

no n- HN 02-y])-6oxo-I, Gddtydropyri m'di ne- CHa4-czrboxam de

(1- HaC, N OH [(dineth H ani no) sul f on r ol il8liApyil 2§06 per~O
uorubenzyl) 5- CH3O hydr oxyl - et hyI 6 K N i
é’éﬁyﬁ m di ne- 4- car boxam de 474768 | Wﬁ%&f“%{ogsﬁ

()
©
(7)
@)
©)
(10)
11
(12)

a3y

(14
(15)
(16)
(17

more substituents each of which is independently halogen,
-OH, -Cj-6 alkyl, -C1.6 alkyl-ORa4, -C1.g haloalkyl, -O-C1.6

-~ alkyl, -O-Cj.g haloalkyl, methylenedioxy attached to two
adjacent carbon atoms, or aryl;

(b) a 4- to 8- membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently selected
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, -C1.¢ alkyl-ORa,
-C1-6 haloalkyl, -O-Cj.g alkyl, -O-C1.g haloalkyl, -C(=0)Ra,
-CO2R3, -C(=0)-Cp.¢ alkyl-N(RaRD), -SO2R4, oxo, aryl, or
-Cy-6 alkyl-aryl; or

(c) a 5- to 7-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the heteroaromatic ring is optionally
substituted with one or more substituents each of which is
independently halogen, -C1-¢ alkyl, -C1.6 alkyl-ORA, -C1.g
haloalkyl, -O-C] g alkyl, -O-C1.g haloalkyl, oxo, or aryl;

-Co-6 alkyl-0-Co.¢ alkyl-RK,

-Co.6 alkyl-S(O)y-Co.¢ alkyl-RK,
-0-C1-¢ alky}-ORK,

-0-Cj-g alkyl-0-C1 ¢ alkyl-Rk,
-0-C1-6 alkyl-S(O)nRK,

-Co-6 alkyl-N(Ra)-RK,

-Co-6 alkyl-N(R2)-C1.¢ alkyl-RK,
-C0-6 alkyl-N(R)-Cj.g alkyl-ORK,
-Co-6 alkyl-C(=0)-RK, |

-C0-6 alkyl-C(=0)N(R2)-Cq_g alkyl-RK,
-C0-6 alkyl-N(R&)C(=0)-Co-6 alkyl-RK,
~C0-6 alkyl-N(R2)C(=0)-0-Cg.g alkyl-Rk, or
-Cp-6 alkyl-NR)CF0YC(=0)RK;

R2is-Ci.g alkyl Wh_lch 1s optionally subs’ﬁtuted with one or more substituents each

of which is mdependently
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2-[ (2R 4R) 4-etboxy-1- Fy p ~ . ((nethylanm no)(oxo)acetyl)pyrmido,, , NO
([): anZhyI )-N-(4-f ljyor obenzylb) -5- hydnxy- | - net hyl - 6- oxo-1, 6- 1®April 2006
i-hy ri i ne-4-carboxanm de H, ¢ 4804895 OH Ha&- -
2-1(2S) ?‘3353”&%55?79@04 ~(pyridazin-3- NF ~/ GHulirs)
yl carbonyl’) pynolidin-2-yl]-N-(4- N F N O Of | uor obenzy0- 5- hydnxy- 1- net hyl -
6- oxo- 1, 6-di hydropyri m di ne-4- carboxam de N 494885 0 CHF HC, N
(1)  halogen,
(2) OH
(3) —CN?
4  -0-Crgalkyl,
5 (5)  -O-C1-6 haloalkyl,
© -C=OR,
(7 -CO2R3,
(8)  -SRa,
(9)  -S(=0)R2,
10 (10) -N(RaRrb),

(11) -C(=O)N(RaRb),
(12) -N(R?)-C(=0)-C1-6 alkyl-N(RPRC),

(13) -SO2R3,
(14) -NR2)SO2RD,
15 (15) -SO2N(RaRb),

(16) -NR-CRb)=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,

20 ' _ -C1-6 haloaikyl, -0-C1.¢ alkyl, -O-C].6 haloalkyl,

-Cp-6 alkyl-NRaRD), or -C].¢ alkyl substituted with a 5- or 6-
membered saturated heterocyclic ring containing from 1 to 4
heteroatoms independently selected from N, O and S;

: wherein the saturated heterocyclic ring is optionally substituted
25 . with from 1 to 3 substituents each of which is independently -C1-6

alkyl, oxo, or a 5- or 6-membered heteroaromatic ring containing
from 1 to 4 heteroatoms independently selected from N, O and S;
or ‘ '
" (19) a5-to 8-membered monocyclic heterocycle which is saturated
30 or unsaturated and contains from 1 to 4 heteroatoms independently
' selected from N, O and S; wherein the heterocycle is optionally

substituted with'orle_ or more substituents each of which is
independently -C1_¢ alkyl, -O-C1.6 alkyl, oxo, phenyl, or naphthyl;

with the proviso that none of the following substituents is attached to the
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H 2-[(25)-4,4-difluoro-l-(pyridin-2- N~'N

%:c f:af im(;nyl) IpyrEr_)oIhi gi n- 2|—y| ) - I’I\ll_(4- ~/\\J N O 18 April 2006
uonbenz - 5- nxy-|-nmet hyl - 6-oxo-1,6-dih i di ne- 4-

Ncar boxa‘ﬁ?é%&%bdfé% yHac, N OHKA | 2-[(2S)-1- H Y AroPYr R o

FN (di nct hyl ami no) (oxo) acetyl]+1,4- F N difluoropynoldin-2-y1)-N-(4- O

O | uor obenzyl ) - 5- hydroxy-t-nethyl - O N CH, 6-oxo-1|, 6-dt|ydropyrim di ne-4-

CHacar hoxam de 514888 0 HaC,N OH _ F N-(4-fluorubenzyl)-5-hydroxy-1-. M\

Nmet hyl - 2- (1- [ nor pholin-4- N 0 Oyl (oxo)acetyl]pynlidin-2-yl)-6-

0x0- 1, 6- di hydr opyni di, g demGh 10 -CRERAAXAHEE Bt id S th ti2AAE WO 03/ 035077

PCT/ (B02/ 04753 5204468 HSC, N CH 2)- -
nitrogen: halogen, -OH, -O-C1-6 alkyl, -O-Ci-6 haloalkyl, -SR&,

-S(=0)R2, or -N(R&)-C(RD)=0;

5 R3is-Hor-Ci.g alkyl;

R4is
1) H
) C1-6 alkyl which is optionally substituted with one or more

10 substituents each of which is independently halogen, -OH, 0-C1-6
R alkyl, -O-C]-¢ haloalkyl, -NO2, -N(RaRD), -C(=0)R2, -CO2R?, -SR2,
-S(=0)Ra, -SO2R2, or -N(R&)CORb,
(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 alkyl, and which is substituted with 1 or 2 substituents each of which 18
independently:
()  C3.gcycloalkyl,
()  anyl,
(i)  a fused bicyclic carbocycle consisting of a benzene ring
20 fused to a C5.7 cycloalkyl,

(iv)  a 5- or 6-membered saturated heterocyclic ring
containing from 1 to 4 heteroatoms independently
selected from N, O and S,
_ (v)  a5-or 6-membered heteroaromatic ring containing
25 from 1 to 4 heteroatoms independently selected from N,
Qand S, or
(vi)  a9- or 10-membered fused bicyclic heterocycle
contaihing from 1 to 4 heteroatoms independenily
_ _ selected from N, O and S, wherein at least one of the
30 rings is aromatic, |
(4)  Cp-5 alkynyl optionally substituted with aryl,
(5)  C3.8 cycloalkyl optionally substituted with aryl,

6) ~aryl, | |
(7)  afused bicyclic carbocycle consisting of a benzene ring fused to a
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‘N N[ (di me(di net hyl am no) (oxo N 0 0i di n-2-y])-N-(4fl uorobenzyt)benzyl) - 5-
hydro xy-I-nethyl-6-o0xo- 1,6- O N_CH, di hydropyri m di ne-4- cé8 hpxbai0de H, C
524768 0 H C, OHqq F2-((2S)-1- N (dinethyl am no) (oxo)acety]]pyrrol NO O
i di n- 2- yWH-de3Eef | uor o- 2- ' O H, Cret hoxybenzyl ) - 5- hy dr GEYGHO2/04753
ON, CH, net hyl - 6-oxo0-1, 6- di hydropyri m di ne- 4-car boxam de 544488
ON1-[21-(4][(4- F fluorobenzyl)am no]catbonyl)-5- qq
hydr oxyl - net hyl - 6-o0xo0-1,6- 0 N %401 3 N H C, Ndi hydropyri m di n-2-yl
(N:KII, 84—%0/ CI; 2Omstzgyl ethyl]-N, N2, N2- trimethyl et hanedi am de 554191 0
' - -l-acetyl I di n-2- -
[ (29) C5_7cyc13/allpﬁl,rr0| din-2-yl]-N  C,
8 a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4
heteroatoms independently selected from N, O and S,
)] a 5- or 6-membered heteroaromatic ring containing from 1 to 4
5 heteroatomns independently selected from N, O and S, or
(10)  a9- or 10-membered fused bicyclic heterocycle containing from 1 to 4

heteroatoms independently selected from N, O and S, wherein at least

)-1-
H, C,

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
substituted with one or more substituents each of which is
independently halogen, -OH, -C]-¢ alkyl, -C1-6 alkyl-OR®, -C1.6
. haloalkyl, -0-C1-6 alkyl, -O-C] -6 haloalkyl, -CN, -NO2, -N(R&RY),
15 - ~C1.6 alkyl-N(RaRb), -C(=0)NRaRb), -C(=0)R2, -CO2R?, -C1.6
alkyl-CO2R2, -OCO2R3, -SR3, -5(=0)R3, -SO2R2, “N(R2)SO2Rb,
-SOIN(RaRb), -NRAC(=0)RD, -N(RZ)COZRD, -C1.6
alkyl-N(R2)CO2RDY, aryl, -C1-¢ alkyl-aryl, -O-aryl, or -Cp-6 alkyl-het
wherein het is a 5- or 6-membered heteroaromatic ring containing from
20 1 to 4 heteroatoms independently selected from N, O and S, and het is

optionally fused with a benzene ring, and is optionally substituted with
one or more substituents each of which is independently -Cj.6 alkyl,

-C1.g haloalkyl, -0-C1-¢ alkyl, -O-C1.-6 haloalkyl, oxo, or -CO2R%;
each saturated heterocyclic ring in (3)(iv) or the saturated

25 heterocyclic ring in (8) is optionally substituted with one or more
substituents each of which is independently halogen, -C1-6 alkyl,

-C1-6 haloalkyl, -O-C1.6 alkyl, -O-C]-6 haloalkyl, oxo, aryl, or a 5- or
6-membered heteroaromatic ring containing from 1 to 4 heteroatoms '
independently selected from N, O and S; and
30 each heteroaromatic ring in (3)(v) or the heteroaromatic ring in
' (9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic

heterocycle in (10) is optionally substituted with one or more
substituents each of which is independently halogen, -C1-6 alkyl,

-C1.6 haloalkyl, -O-C1 ¢ alkyl, -0-C1-6 haloalkyl, oxo, aryl, or -C1-6
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(4fl uor o- 2- met haxybenzyl )-5- N O O O hydroxyl - met hyl - 6- oxo-1, 6- CH

adi hydr opyri m di ne- 4- car boxam de HyC 56-3794 0 H C N OH 18 April 2006
FN- (4f | uor obenzyl)-2-[(2S, 48)-4- fluoro-I|-nmethyl pyrsolidin-2-yl]-S-
FNhydr oxy-i - met hyl - 6- oxo-1, 6- N CH O di hydropyri m di ne- 4- car boxam de |,
5704648 WOGSPSHH'TF1- [da fJJinethylelhyl -acetyl]-4 REUGBRAFEIN- N fl
Of l oropyrrolidin2-yl)yl]-N (4 Ofl uorobenzyl)-5-hydroxy-I|-nmethyl- 0

6- oxo- 1, 6-di hydnmpyri m di ne-4- CH N, carboxam de H, C

alkyl-aryl;

or alternatively R3 and R4 together with the N to which both are attached form a C3-7

azacycloalkyl which is optionally substituted with one or more substituents each of
S which is independently -C1_g alkyl or oxo;

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

RK is carbocycle or heterocycle, wherein the carbocycle or heterocycle is optionally
10 substituted with one or more substituents each of which is independently
(1)  halogen,
2y -OH,
3y -CN,
(4)  -Cj-6 alkyl, which is optionally substituted with one or more
15 - substituents each of which is independently halogen, -OH, -CN,
-0-C1-6 alkyl, -O-Cy-¢ haloalkyl, -C(=O)R3, -CO2R4, -SR2,
-S(=0)Ra, -N(RaRD), -C(=0)-(CH2)0-2N(RERD),
N(R®)-C(=0)-(CH2)0-2N(RDRS), -SO2R?, -N(R&)SO2RY,
-SO2N(RaRD), or -N(R2)-C(RD)=0, |
20 (5)  -0-Cip-g alkyl, which is optionally substituted with one or more
substituents each of which is independently halogen, -OH, -CN,
-0-C1-6 alkyl, -O-C1-g haloalkyl, -C(=0O)R4, -CO2R2, -SRa,
-S(=0)R4, -N(R2Rb), -C(=0)-(CH2)0-2N(RaRD),
' N(R?)-C(=0)-(CH2)0-2N(RPRO), -SO2R2, -N(R2)SO2Rb,
25 -SO2N(RaRY), or -N(R2)-C(Rb)=0,

6) -NOg,
(7)  oxo,
8) -C(=O)R?, .
. (9  -CO2R3,
30 (10) -SRa,

(I1) -S(=0)R2,

(12) -N(RaRb),

(13)  -C(=0)N(R2Rb),

(14 -C(=0)-C1-6 alkyl-N(RaRY),
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584688 ON -[1-(4-][(3-chloro-4- O F fluororobeyl)am no] carbonyl) - 5-
H, C, hydxy-!-nthyl -6-o0oxo-,6- HC Ndlh C dro Nimdin-2- 18Apkid2006 ppy Yy
CH, OH, O ON Oret hyl et hyl ] - N2, N2- di et hyl et hanedi am de 18 April 2006 WO

03/ 03507, P 02/ 04753 Wil e the foregoing specification teaches the
&’Ooé};ﬂsﬁ i nvention, wth exanpl es pPoVFBER*Tdr the

principl es e present
purpose of illustration, the practice of the invention enconpasses all of
adaptations and/or nodifications that come within

t he usual variations,:
the scope of the following clains. 18 April 2006 WD 03/ 035077 CLAI M5:

wherein 5 R is 0(1) (2) 115(3) (4) 20 25
(13)  -NR)C(=0)Rb,
(16) -SO9Ra,
(17)  -SO2N(RaRb),
(18) -NR&)SO2RD,
5 (19) -Rm,
(20) -Cj.g alkyl-Rm, wherein the alkyl is optionally substituted with
one or more substituents each of which is independently
halogen, -OH, -CN, -Cj.¢ haloalkyl, -0-C1.¢ alkyl, -0-C1.6
, haloalkyl, -C(=O)R#, -CO2R%, -SRa, -S(=0)R&, -N(R&Rb),
10 . -NR&CO2RD, -SO2R2, -N(R2)SO2Rb, -SO9N(R2RD), or
- -NR2)-CRb)=0,
(21)  -Cp-¢ alkyl-N(R2)-Cp_g alkyl-Rm,
(22) -Cp.6 alkyl-0-Cp.g alky]-Rm,
(23)  -CQ-6 alkyl-S-Cq.¢ alkyl-Rm,
15 (24)  -Co.6 alkyl-C(=0)-Cp.g alkyl-Rm,
(25)  -C{=0)-0-Cp.6 alkyl-Rm,
- (26)  -C(=O)N(R3)-Cy.g alkyl-Ri,
27 -NRHC=0)-Rm,
(28) -NRa)C(=0)-C 1-6 alkyl-Rm, wherein the alky] is optionally
20 substituted with one or more substituents each of which
is independently halogen, -OH, -CN, -C1.6 haloalkyl,
-0-C].6 alkyl, -0-Cy_¢ haloalkyl, -C(=O)Ra, -CO9Ra,
-5Ra, -5(=0)Ra, -N(RaRb), -N(R&)COoRb, -SOsR 2,
-N(R)SO2RY, -SONRaRD), or -N(R2)-CRP)=0,
25 (29)  -N(R2)-C(=0)-NRb)-Cp.¢ alkyl-Rm,
(30)  -NR)-C(=0)-0-Cy.g alkyl-Rm,
(31)  -N(R®)-C(=0)-N(Rb)-S02-Cg_¢ alkyl-Rm,
(32 -C(=0}-C(=0)-N(RaRD),
(33) -C(=0)-Ci¢ alkyl-SO2Ra, or
30 ' (34} -CE=O0)-C=O)Rm,

carbocycle in RKis (i) a C3 to Cg monocyclic, saturated or unsaturated ring, (ii) a Cy
- to Cy2 bicyclic ﬁng system, or (iii) a C11 to Cyg tricyclic ring system, wherein each

ring'in_(ii) or (iii) is independent of or fused to the other ring or rings and each ring is
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| . : ~ - -C 1-6 al kyl,
PCT/ GB02/ 04753 1. A conpound of Fornula (I): 0 R2 ~I OH -H, C
which is optionally substituted with one or nore substitudft’prdadddd of

ich is independently hal ogen, -OH, -CN, O Cl-6 alkyl, -O Cl-6 hal oal kyl,
WrC]:(-O)I'-za COgRa -SRzl S(=0) Ra; -N(RaRb), -C(:O)-(I)l-)g al kyl - N(RaRb) , b
N( Ra) - C(W&)P775 al kyl - N(RbRc), - SO2Ra, - N( Ra) SCRRb, PCREBIROFARD) , | NI
NAN,Rd a | N(Ra)-C(=ORpb, R Rc or -N(R a) (=0 (=0 N(RaRb) -Rk, -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, -O-d-6
al kyl, -0 C1-6 hal oal kyl, -N(RaRb), -N(Ra)CQ2Rb, -N(Ra)C(=0-CO 6 o
al kyl - N( RoRg: a8 or M 822-6 alkyl-OH with the proviso that the - S
not attached to the car al pha to N(Ra); and (||) the al kyl is
optionally nono- substltuted with -Rs, -Cl-6 alkyl-Rs, -N(Ra)-C(=0-CO 6

al kyl -Rs, - MtdRadycleGh Bk Ky 4- @8 men@e@s@tu?étéﬂydr uﬁs?xfurﬁédm Reblic g O - CO-6

tited with one

vm h pt
a kyl_ 1?? 1‘é‘@1 97| 1?36%11%4% I%Piélr?sfcﬁg’éélligﬂ%slé Iﬂ!@n@d(fsqychczo (6) (7)

or
(8) ( 9) (qt(g) sygtgm( wherein (aacz)nng 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 heteroatorms selected from

N, G and S and a balance of carbon atoms; and wherein any one or more of the

nifrogen and sulfur heteroatoms is optionally be oxidized, and any one or more of the
10 nitrogen heteroatoms is optionally quaternized;

each RM is independently C3.g cycloalkyl; aryl; & 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 bicyclic heterocycle
. 15 which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently
selected from N, O and ; wherein any one or more of the nitrogen and sulfur

heteroatoms in the heterocycle or bicyclic heterocycle is optionally oxidized and any
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein

. the eycloalkyl or the aryl defined in R is optionally substituted with
20 one or more substituents each of which is independently halogen, -Cj_g alkyl

optionally substituted with -0-C1.4 alkyl, -C1.¢ haloalkyl, -O-C1.¢ alkyl,
-0-C1.-6 haloalkyl, N(RaRD), aryl, or -C1.g alkyl-aryl; and

the monocyclic or bicyclic heterocycle defined in RM is optionally

_ substituted with one or more substituents each of which is independently
25 halogen, -C1.6 alkyl, -C1-¢ haloalkyl, -0-Cy_¢g alkyl, -O-Cj-¢ haloalkyl, oxo,
aryl, -C1-6 alkyl-aryl, -C(=0)-aryl, -CO2-ary}, -C02-C1.6 alkyl-aryl, a 5- or
- 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms
independently selected from N, O and S, or a 5- or 6-membered
heteroaromatic ring containing from 1 to 4 heteroatoms mdependently selected
30 from N, O and S; and ‘

each n is independently an integer equal to zero, 1 or 2;
. or a pharmaceutically acceptable salt thereof. =
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(13) (14) (15) 30 (16) (17) nore substituents each of which is

i ndependently hal ogen, -OH, -Cl-6 alkyl, -Cl-6 al kyl - ORa, 18Q&lps8 2884 oal kyl ,
-0 Cl-6 alkyl, -OCl1l-6 hal oal kyl, mnethyl enedi oxy attached to two adjacent
car bon . aryl; (b) a 4- to 8- nenbered satur cyclic ring
cont ai nlalnog rso(r?nﬂfl to 4 het er oat ons i ndependently sel g’f:cﬁg; %?gfn N, 0 and S;
wherein the saturated heterocyclic ring is optionally substituted with one
or nore substituents each of which is independently hal ogen, -Cl-6 al kyl,
-Cl-6 al kyl-ORa, -Cl1-6 haloalkyl, -OCl-6 al kyl, -0-Cl-6 hal oal kyl,

-C(=O Ra, CQ2Ra, -C(=0-C0-6 al kyl-N(RaRb), -SO02Ra, oxo, aryl, or -Cl-6
al kyl -aryl; or (c) a 5- to 7-nenbered heteroaromatic ring containing from
| to 4 heteroatons jnde ndentl el ect e nd. S, wherein the
het er oaromatic ri ngb1 s gﬁiei 8H’QP cg?fgﬂjﬁq? ?Igﬁl{nvmtbﬁ%olgegor nor e
substituents each of which is independently hal ogen, -Cl-6 alkyl, -Cl-6

al kyl - ORa, -Cl( haﬁoal kyl, 0-Cl-6 al kyl, -0-Cl-6 hal oal kyl, oxo, or aryl;
-CO 6 k)'1-O Kk I I , -O0d-6

al kyl - ORK, é% 6 a‘rak %h%R@“‘%‘ Pal%“b‘% @%ﬁ@fr&‘%t‘waq nRk, -CO 6

al kyl - N( Ra) Rk COs\ﬁ)satlukmé eddly Bﬂ?vhﬁﬁasﬁn@pk@demﬂgkhalogeﬂ)()ﬁ{ alMey | - N( Ra) Cl-6
al kyl -ORk, -C0_6 al HelafkvRldubyd =) aCOG al kyl - Rk,

2CO 6 al kyl - N(Ra)C((g) Ic@%@ 4B € &%ﬁ&ﬁﬁ(m) —0 -0 00- 6

al kyl - Rk, or -CO 6-HFRWH2 N 3‘@( “)nyﬁJl 6 ailryl whichis
optional ly substi tuNeRavi(ED)-0per Akyl NRERSLISEHRAUMIERYSORA  of which is

i ndependently -168 WO 03/ 035077 NRP
_R¢
g
10 _SO2N(R2RD), -N(R2)-C(=0)Rb, R® , NRYOCEORK,
or ~N(Ra)C(=O)C(=O)N(RbRC)
(3) _Rk'a

@  -Ci-4 alkyl-Rk, wherein:
(i the alkyl is optionally substituted with from 1 to 4 substituents
15 each of which is independently halogen, -OH, -CN, -0-C1.4
alkyl, -O-C1-4 haloalkyl, -N(RaRD), NR2)CO2Rb,
-NRAC(=0)-Cg-4 alkyl-N(RDRC), or -N(R#)-(CH2)2-4-OH;
and
(i) the alkyl is optionally mono-substituted with -RS,
20 -N(R)-C(=0)-Cp-4 alkyl-R8, -N(R#)-Cp-4 alkyl-R8, -O-Cp-4
‘ alkyl-RS, or -N(R2)-C(=0)-Cp.4 alkyl-RS; wherein RS is
(@)  aryl which is optionally substituted with from 1
to 3 substituents each of which is independently halogen, -OH,
-C1-4 atkyl, -C1-4 alkyl-ORa, -C]_4 haloalkyl, -0-C14 alkyl,
25 -0-C1-4 haloalkyl, methylenedioxy attached to two adjacent
carbon atoms, or phenyl;
(b) a 5- or 6-membered heteroaromatic ring
containing from 1 to 4 heteroatoms independently selected
" from N, O and S; wherein the heteroaromatic ring is optionally
30 o : substituted with from 1 to 3 substituents each of which is
' ' - independently halogen, -C]-4 alkyl, -C1-4 alkyl-OR4, -C1_4
haloalkyl, -O-C1-4 alkyl, -0-C1-4 haloalkyl, oxo, or phenyl; or
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(1) (2) (3) (4 5 (5 (6) (7) (8 (9) 10 (10) (11) (12) (13)
(14) 15 (15) (16) (17) (218) 20 25 30 18 April 2006 PCT/&BQRilA¥D3
halogen - -CN, -O0dC-6 alkyl, -0d-6 haloalkyl, -C(=0 Ra,

S(=O Ra, -N(RaRb), -C(=O) N(RaRb =0) - C1- 6
al kyI NF@%%?S"” SE’JZR?’;\ - N( Ra) (sosz? -SgN( )Ra(Rb) )-N( ﬁ?@@%fﬂﬁ ) -C3-8
cycl oal kyl

(c)  a5-or6-membered saturated heterocyclic ring
containing from I 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

5 which is independently halogen, -C1-4 alkyl, -C1-4 alkyl-OR3,
~C1-4 haloalkyl, -O-C1-4 alkyl, -O-Cj-4 haloalkyl, -C(=0)Ra,
-CO2R8, -C(=0)-Cp-4 alkyl-N(RaRb), -SO2R4, oxo, or phenyl,
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
(2)  Ci-4alkyl, which is optionally substituted with from 1 to 3
substituents each of which is independently halogen, -O-Cj-4 alkyl,
-0-C]4 haloalkyl, -C(=O)Ra, -COpR2, -N(RaRb), or
20 -C(=0)-(CH2)0-2-N(R#Rb),
(3) Rk
(4)  -(CH2)1-4-RK, wherein:
1) the -(CH2)1-4- moiety is optionally substituted with 1 or 2
substituents each of which is.independently halogen, -OH,
25 - -0-Cj-4 alkyl, -0-C1-4 haloalkyl, or -N(RaRb); and
(ii))  the -(CH2)1-4- moiety is optionally mono-substituted with -R$
 or-N(R&)-(CFHp)1.2-RS; wherein RS is
(a)  phenyl which is optionally substituted with from
. 1 to 3 substituents each of which is independently halogen,
30 -C1-4 alkyl, -C1.4 alkyl-OR&, -Cj .4 haloalkyl, -O-C1-4 alkyl,
or -0-C1-4 haloalkyl; or
(b)  a5-or6-membered heteroaromatic ring
. containing from 1 to 4 heteroatoms independently selected
from N, O and S; wherein the heteroaromatic ring is optionally
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aryl, wherein the aryl is optionally substituted with one or nore
substituents each of which is independently hal ogen, -Cl-6 18lAgyil 2006 C1-6
hal oal kyl, -OCl1-6 alkyl, -Od-6 haloalkyl, -CO6 alkyl-N(RaRb), or -Cl-6

al kyl sw(;fg%g_pd with a 5- or 6- nenbered saturated E@?%‘%g} ic ring

containing from1l to 4 heteroatons independently sele romN, 0 and S;
wherein the saturated heterocyclic ring is optionally substituted wth
from1l to 3 substituents each of which is independently -Cl-6 alkyl, oxo,
or a 5- or 6-nenbered heteroaromatic ring containing from1l to 4

het er oat ons i ndependently selected fromN, 0 and S; or (19) a 5- to

8- menber ed nonocyclic hetsanssumym\mmmIﬁhtd;Ssmﬁmemaﬁhofwhmlsaturat ed and

contains froml to 4 hetegyQat ﬂgﬁlyﬂgﬂ)%&@nggqraj , -G£k ﬁ;pgR{irggn ,N, 0 and S
wherein the heterocycle is ]glongzlly i st ute one Or nore

substituents each of whi &RlP dfelad e ry- W, -O-Cl -6 al kyl,
oxo, phenyl, or naphthyl; wt)t hea 5lrc9‘6lr§é}nﬁe&@tsaﬂﬁm[@ferdc icﬁ-ﬁ&%' oW ng
substitgents is attachedtothe- %fl%h%orll 8 f

PCT/ GB03/ 04753 carbon at SAVFRMEARM TP ¥S %®Gt t ached to the
ring- nitrogen: hal ogen, fro@HY, © @d3;- \ﬁwadnkghle,sataiﬁte@helﬁrohwhoahg;sl , -SRa,

-S(=0Ra, or -N(Ra)- be,@h Sl mjgﬁtatea bl gl g () 1 (2

Cl -6 alkyl which is optio nor. Substituents
each of which is i ndepend&Hfh g“ﬁ%ﬁ% y Eﬁn [ ]dlg‘\%'l H?I %1-6

hal oal kyl , -N02, -N( RaRb)Cl—ﬂdi@lD@}(ﬂa O-Cm%afl -Owthﬂ#@R@)RﬁSOZRa, or
-N(Ra)C];@ZRb (3) Cl-6 al IS%/L(%%ﬁach is optionally substituted with one or
nore substituents each o i ndependently hal ogen, -OH, or OCl-4
15 al kyl, and wch %‘@M@?rgﬁrﬂ@& th 1 or 2 substituents each of which

is 20 25 30 i nd@gpendeCtHyNEa)I=BRB cycl oal kyl, (ii) aryl,
(N -C(CH3)2NR&)C(=O)RX, or
_ (8)  -C(CH3)2N(R3)C(=0)C(=0)N(RPRC);
15
or a pharmaceutically acceptable salt thereof.

4,  The compound according to claim 1, wherein

20  Rkis C3.g cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle
selected from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N,
O and S; a 5- or 6-membered heteroaromatic ring containing from ! to 4 heteroatoms
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene

25 ringfusedtoas-or 6-membered saturated or unsaturated heterocyclic ring containing
from 1 to 3 heteroatoms independently selected from N, O and $;

' wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1
_ to 4 substituents each of which is independently
30 (1) halogen,

2) -OH,
3y CN,

@ _ -C1-4 haloalkyl,
(5)  -Ci-4 alkyl, which is optionally substituted with from I to 3
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(ii1i1) a fused bicyclic carbocycle consisting of a benzene ring fused to a
C5-7 cycloal kyl, (iv) a 5- or 6-nenbered saturated heterocy8lApil 200
containing from1 to 4 heteroatons independently selected fromN 0 and S,
(v) a 5% nbered heteroaromatic ring containin jo 4
heteroapgﬁ@m?ngipendently selected fromN, O and S, % (%Bg}&a 9- or

10- menbered fused bicyclic heterocycle containing fron1| to 4 heteroatons
i ndependently selected fromN, 0 and S, wherein at |east one of the rings
is aromatic, (4) C2-5 al kynyl optionally substituted with aryl, (5) C3-8
cycl oal kyl optionally substituted with aryl, (6) aryl, (7) a fused

bi cyclic carbocycle consisti nﬁ;b&itu&t@&@ﬁ@ﬂﬁméh@%cfe EntfyoORL, -ANO 18 Apri |

2006 WD 03/ 035077 PCT/ GB02/ 04753, %53]%, pcéﬁ?\:fl&]kyz} _@)ﬁ d?jozr%% menber ed

saturated heterocyclic ring cont A%
i ndependent |y sel ected from NSRS, éﬁ%p , TERABO)5-CHP)- @P@Q@gﬁ%@

het eroaromati c ring contai ni ngtayQnxd)- EGH:ﬂo HFN(igr-eebras | ndependent |y
het or 069l ¢ cont ai ni ng ‘”1( Bhasant, SPaN R RN TR O ool ect ed 1
et erocycl e containing from 1N sel ecte rom
N, 0 and S, wherein (@& |east)4aenllol the rings is aromatic; wherein 10
each aryl in (3) (i 1)pr t@%}fz{?ﬂc@l' Which s08£1 aflgﬁuffs@%ltegrwﬁ%iwd

yC iIn

carbocycleln(S)(ll or t ed carboc I'S o%tlonally
substituted with one or nore s&bwumtwnhgf@adhlsmdemﬂd@ﬁw OH. iMependent | y

hal ogen, -OH, -Cl1-6 alkyl, -Clp-61g dil--ORey.¢ hildalRyl, \Og-O@akyI0R20- O - 6

IkI O Cl-6 hal oal kyl, -CN RaRb

"oL0 R Rar) . (0 R - coRiSE® SR ﬁ%@%@i—oﬂﬂ%@éﬁ?% )

-S( O)Ra -SC2Ra, - N(Ra) SOZRbN(R%&N@RﬁﬁEQ)O ZNN% 06923\% - N( Ra) CD2Rb,
-Cl-6 al kyl - N( Ra) CO2Rb, ar y|JN(R@)g@Ra| koo, Naanby, or ON@y.CRBEO; CO. 6

al kyl -het wherein het is 8 6-menbered heteroaromati ¢ ri ng cont ai ni ng
from20 1 to 4 heter®ht o 2’ndependently selected fromN, 0 and S, and het

is )] 0X0,
15 (10} -C(=O)Ra,
(11) -CO2Ra,
(12) -SRa,

(13) -S=O)Ra,
(14) -NRaRb),
20 (15) -C(=O)N(R2Rb),
(16) -C(=0)-Ci-6 alkyl-N(RaRb),
(17 -NRa)C=O)RDb,

(18) -SO2Ra,
(18) -SO2N(RaRb),

25 . (19) -NR#)SO2Rb,
(20) -Rm,

(21) Ci-4 alkyl-Rm,

(22) -(CH2)0-2-N(R2)-(CH2)0-2-R™,

(23) -(CH2)0-2-O-(CH2)0-2-R™,
30 (24 -(CH2)0-2-S-(CH2)p2-Rm,

(25)  -(CH2)0-2-C(=0)-(CH2)0-2-RI0,

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

27 -C(=0)N(Ra)-Rm, or

(28) -C(=0)-C(=O)N(R2Rb);
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optionally fused with a benzene ring, and is optionally substituted with
one or nore substituents each of which is independently - Cl8Aprib2006 |

-Cl-6 hal oal kyl, -O-Cl-6 alkyl, -0-Cl-6 hal oal kyl, oxo, or -CO2Ra; each

sat ur at ed heterocycllc ring in (3)(iv) or the satura terocyclic
ring in P@?’ optlonally substituted with one or }ggm§ %@?ﬁtuents each
of which is independently hal ogen, -Cl-6 alkyl, -Cl1-6 haloal kyl, -0-Cl-6
al kyl, -0-Cl1_6 hal oal kyl, oxo, aryl, or a 5- or 6-nenbered heteroaronmatic
ring containing from1l to 4 heteroatons independently selected fromN, O
and S; and 30 each heteroaromatic ring in (3)(v) or the heteroaromatic ring
in (9) or each fused bicyclic heterocycle in (3)(vi) or the fused bicyclic

het erocycle in opti o I ubstituted with one or nore

substi t uenfis? B‘fﬁcﬂlﬁi%ﬁeﬂtg’ %’%’}é &ffdent | y hal ogen, -Cl-6 alkyl, -Cl-6
hal oal kyl, 0-Cl1-6 al kyl, -0-Cl-6 hal oal kyl, oxo, aryl, or -Cl-6 -171 18
April 2006 WO 03/ 033077 @%ﬁﬁﬁ’aﬁ%@% |tgglglﬂ>%e¥eg{ alternatively R3 and

R4 together with thé" Nto oth ar€ attache orma C3-7
azacycldal kyl which is optionally substituted with one or nore substituents
each of 5 wish®m issndepehepretyd2yy bycloalkyl; Gryhbdtacteddronoptenylead hapRehy.Rb, Rc, and

Rd d tl t | ,
wher ei 't h EerBuRp B REiToA  Sase RA PO P Blall?) YT
one or nor mdepehddntly selevtesl fecan N, BfandfSi ahr qré«mma@l:@pﬁérk@@mar@ma(uwnaa| ogen, (2)
-OH - (3) %og%lmﬁ 49romcf]to§h§t'eﬁ)\é{0ms\ﬁﬁﬁeﬁéhdb§t Elfebt@@ﬁbrh)N LIRSS, Wlﬂ!&l@ﬁl with One or

0 G180 21 RN s crepRS SXHlgEL T am% Dbl £
- N( RaRb) , b&i(zer@)nn@@rﬁblﬂ}a?f\l(cﬁ\’ﬁﬁh@mbcrdﬂ( $anjrat€l] m@ﬁsz(t@bﬁ)i(hetﬁﬂd(:ﬁbﬂu)lg -S2Ra,
- N(Ra) SQ2 c%@ﬁ&l R%?Q%’h{:t%foam%@ﬂe&éﬁ%mg Ozagd(SS*)vherQnC:L 6 al kyl, which is

optlonally tuents each of mhlch i's
i ndependent | y hal ogdis cycloplkyl-acshe aryl gefged gn EWS(Pthn@u)@Pb%‘“H%ﬂ BEk Ky |
-C(=O Ra, - C02Ragm 1 GRsubstR{iex®) Rah of WiBla R deperGeatty) halogeiR )} 01-2MKRARD)
R I8 = 5 O R o PR 0N RGN Ra), pGNRaRY)
or - N(Ra) - C( Rb)

~(CH2)1-2 -phenyl;

the saturated heterocyclic ring defined in R is optionally substituted
with from 1 to 4 substituents each of which is independently -C1-4 alkyl
optionally substituted with -O-C.-4 alkyl, -C1.4 haloalkyl, -O-C1.4 alkyl,
20 -0-C1 4 haloalkyl, oxo, phenyl, -(CHz2)1-2-phenyl, -C(=0)-phenyl,

' -CO9-phenyl, -C0O2-(CH2)1-2-phenyl, a 5- or 6-membered saturated
heterocyclic ring containing from 1 to 4 heteroatoms independently selected
from N, O and S, or a 5- or 6-membered heteroaromatic ring containing from
1 to 4 heteroatoms indepeﬁdenﬂy selected from N, O and S; and

25 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, -C]-4 alkyl, -C1-4 haloalkyl, -0-C1-4 alkyl, -O-Ci-4
haloalkyl, oxo, phenyl, or -(CH2)1.2-phenyl;

30  or a pharmaceutically acceptable salt thereof.
6. The compound according to claim 4, wherein RK is phenyl; a 5-
or 6-membered saturated heterocyclic ring containing 1 or 2 heteroatoms selected

from 1 or 2 N atoms, 0 or 1 O atoms, and 0 or 1 S atoms; a 5- or 6-membered.
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- (7) oxo, (8) -C(=ORa, (9) -CO2Ra, 30 (10) -SRa, (11) -S(=ORa, (12)

-N(RaRb), (13) -C(=O N(RaRb), (14) -C(=0O-C1l-6 al kyl - N( RaRB)Aprd 200 18
Apr|I 2006 WO 03/ 035077 PCT/ GBO2/ 04753 (15) -N(Ra)C(=O Rb, (16) -SO2Ra,

(17) - SO2N RaRb (18) -N(Ra)SQ2Rb, 5 (19) -Rm (2 | kyl

wher ei n yI is optionally substituted with g)cgf(;%#%f?ﬂ%substl tuents

each of whi ch i s independently hal ogen, -OH, -CN, -Cl 6 hal oal kyl, -OCl-6

al kyl, -OCl-6 haloalkyl, -C(=O Ra, -CQ2Ra, -SRa, -S(=0 Ra, -N(RaRb), 10

- N(Ra) CO2Rb, -SO2Ra, -N(Ra) SO2Rb, -SO2N(RaRb), or -N(Ra)-C(Rb)=0, (21)

-C0-6 al kyl-N(Ra)-CO-6 al kyl-Rm (22) -C0-6 al kyl-O C0-6 al kyl -Rm (23)

- 0- 6 al kylreBrdaRnftiokiky lcommngﬂam%m@ s@bdtad ﬁ&ﬁ Q}Zg]dzﬁn?bl&" (25)

- CN:E Rz?) C(O COI))1 @raﬁa %%’51%&5 m%)%f ﬂx)c%cqg%@qocﬁ? W{Nﬁ% 1S engene ring fuged | 5

optional | y 0@ SSm‘xfsmammredjsaturathd Ieteronycliommgcoatabsig I oehigogacn@f which is

i ndependentdps, Aal ogen, -OH, -CN, -Cl-6 haloalkyl, OCl-6 alkyl, -0-Cl-6

hal oal kyl, -G =0\ Ra, -CD2Ra, -SRa, -S(=ORa, -N RaRb), -N(Ra)COZRb

- SO2Ra, 3 N( Ra) SE2Rb. the goems, ﬁ&ﬁﬁtyrateémewmpmrpr@gm}efmom@c(m)or

- -N(Ra) - C( Oicyti{Ri)erédycle 1@6ﬂﬁ)ﬁhall@@hbshﬁﬂﬁ)w1h{fﬁﬁﬂi% F Rosubiey @dcﬁbf(w Rm (31)
- N(Ra) - O =Qi iRRe 280 © al Kyl -Rm  (32) - (=0 - (=0 - N(RaRb)

(1)  fluoro,
) chloro,
10 3 bromo,
4y -OH
5y -Chs,

) -C1-4 alkyl, which is optionally substituted with 1 or 2
substituents each of which is independently -OH, -CN, -O-C14

15 alkyl, -OCF3, -N(RaRb), -C(=0)N(RARD), or
N(R)-C(=0)-(CH2)0-2N(RDRC),
(7y  -OCF3,
(8)  -O-Cj-4 alkyl
(9  -C(=O)R3,
20 (10) -COgRa,
(11) -SR&,
(12) -SRa,

(13) -N(R2Rb),
(14) -C(=O)N(R2Rb),

25 (15) -C(=0)-(CH2)1.2-N(R2Rb),
(16) -NRa)C(=C)Rb, or
(17y -SO2R%

{b)  the phenyl is optionally mono-substituted with
(1)  ~(CH2)i-2-Rm, or
30 2 -(CH2)0-2-N(R2)-(CH2)0-2-R™; and
(c)  the saturated heterocyclic ring, heteroaromatic ring, or bicyclic
heterocycle is optionallj mono- or di-substituted with
1) oxo
@) -(CH2)1-2-Rm,
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(33) C(=0-C1-6 al kyl-SOQ2Ra, or 30 (34) -C(=0-C(=O Rm carbocycle in Rk
is (i) a C3to C8 nonocyclic, saturated or unsaturated ringg Apkil 20 C7 to
Cl2 bicyclic ring system or (iii) a Cll to Cl16 tricyclic ring system
wherein each ring in (ii) or (iii) is independent of or fused to the other
ring or WAHYEY%nd each ring is -173 18 April 2006 WOPE3/BYEH7> saturated or
unsat ur at ed; PCT/ GB02/ 04753 heterocycle in Rk is (i) a 4- to 8-nenbered,
saturated or unsaturated nonocyclic ring, (ii) a 7- to 12-nmenbered
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 pjngs hhing is saturated or unsaturated; the
nonocyclic ring, bi @cl i"gﬁ@?ﬁgﬁ%ﬂé’togm or _tricyclic ring system contains
froml to 6 heteroaf®ns $eH2oted=DdrH2N2-8™nd S and a bal ance of carbon
atons; and wherein any one or nore of the nitrogen and sul fur heteroatons
is optionally be oxidized, and any one or nore of the 10 nitrogen
heteroatomﬁ@%ﬁ@@ﬁ@lwwce@tﬁék@%{@@ﬂ? each Rmis independently C3-8
cycloalkyl; aryl; a 5- to 8-nenbered nonocyclic heterocycle which is
saturated or unsaturated_.and contains..f t t er oat ons

i ndependently sel ected f l@rﬁoﬁpowd:aﬁ%m@?égoﬁgai%@Wt[hce)l% -nmenbered bicyclic

het erocycl e 15 which is saturated or unsaturated and contains from1l to 4

het er oat ong, 4 ﬁﬁ%@ﬁqﬁ%%g%%rﬂlgc?c?&ﬁ&ﬁyﬁ%h@ﬁﬂ@ﬂﬁor f-natheRid sih@te@i N any one or

nore of the nitroge ur “heteroatons..in the heterocycle or bicyclic
het er ocycl ketgrecyelistingsgleptyd Qmm@&ﬁwﬁd%ﬁ%% pé’FaZﬂlb‘ﬁ%ﬁﬁp%ﬁ@ylhi trogen
het er o} ONEipdrziPiand AkphyligWadrarsh bz@diemberdd Weteroeiomatihangsglebtodl kyl or the

aryl defingd in S | ; ' g i ity gII@qﬁﬁ r nore
substitue @Q%%WRNB?’“%?@L&?@ #%ﬁ:%ﬁéfe&nnﬁ){ a1logeaﬁ, 9 - G‘Qall kyl
opt i onal | ypysarbiyt.ithierolsd, isgthipzol i asazalyl dpearpzolyl caxagiaplyly lﬂéWOlya O Cl-6 al kyl,
O Cl1-6 hal A, pyrididRRgiazoBi Yétraz61§), fusdny@ aad [syridedinyll wheaeid t he nonocyclic
or bicyclic heterocycl e defi qed-'iﬂ,ﬁgteid_s optionally substituted with one
or more substituent SeEACRPBPY eI Ahdependent I y 25 hal ogen, - Cl-6
al kyl , 15 C1- 6 hal oal khelpheryDis@btiénadlly kytistitute®vQth-fgorh 4 tod fubgtitiendsasch aryl |, - Cl1-6
al kyl -aryl, - C(o?%icﬁrié’indepe%ﬂ?ﬁﬂbgep;-@i_?zrfﬁllyl@@hk—ﬂ—eﬁ-ﬂﬂkyl, e0GE3, 01
6- menbered saturated heterocyclic ring containing from1l to 4 heteroatons
i ndependent | y $sHIR®BI:fromN, 0 and S, or a 5- or 6-nmenbered
het er oaromati ¢ ri ng tieQatugitdl He@rdcyMring ivoptiohalyesubsinaeswitntepzndent | y
sel ected 30 from. Shic@hdinga Al Soi ene@Ntd v amlkynt eger equal
to zero, 1 or f?mug&renaegﬂ%rfrraéeuﬁncgﬁﬁ a%ceig)fmab e (?8“ tt11ler eoy:‘p. -174
20 -OCF3, oxo, phenyl, -(CHp)1 -2-phenyl, -C(=0)-phenyl, -CO2-phenyl, or
-CO3-CHp-phenyl; and
the heteroaromatic ring is optionally substituted with 1 or 2
substituents each of which is independently -C1-4 atkyl, -CF3, -0-C1-4 alkyl,

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

25
or a pharmaceutically acceptable salt thereof.
8. The compound according to claim 1, wherein R2 is:
30 () -Ci-galkyl,

(2)  -Ci-6 alkyl substituted with -N(R2Rb), with the proviso that -N(R2Rb)
is not attached to the carbon atom in the -C1.¢ alkyl group that is

attached to the ring nitrogen,
(3)  -C1.6 alkyl substituted with phenyl, wherein the phenyl is:
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2006 WO 03/ 0350
I S:

18 April

claiml1l, wherein R

substituted with from1l to 4

hal ogen

_SRa. O 3*
al kyl - N(RbRe) ,
- SO2N( RaRb) ,

-Rk, -Cl-4 al kyl-Rk, whe
from1l to 4 substituents
-O-Cl-4 alkyl, -OCl4 h
al kyl - N(RbRc), or -N(Ra)-
nono-substituted with -

O Cl-
0770-\|N( RaRD) ,

- SO2Ra,

al kyl -Rs, -0-CO-4 alkyl -
(a) aryl which is option
each of ich is indepen

- Cl-4 hal oal kyl,

-N(Ra) -C(=Q Rb, R,

-0 Cl-4

77 PCT/ GB02/ 04753 2. The conpound according to
(1) -H 5 (2) -C1-4 alkyl, which i 98egiitaoed |y
substituents each of which is independently
4 al kyl, -0O Cl-4 hal oal kyl,

- (=0 - 00 4 al kyl - N( RaRb) . Pﬁ%@%’“b 004
N(Ra) SO2Rb, 10 (3) (4) 15 20 25 30 NRo NAN.Rd a |
-N(Ra) (=0 Rk, or-N(Ra) (=0 C(=0) N( RbRc)
rein: (i) the alkyl is optionally substituted with

each of which is independently hal ogen, -OH -CN,
alapal loptipnalliResRiired witl fRap CERRbstitubitRegel( =O) - CO- 4
&GRS 4 ndeﬂ%ﬁfqlafd !:1) (tlf'ﬁ aRyK s optionally

it Ry "0 4
}I’!‘?éoanﬁ'ﬁ RSI\(IE i}/hﬂyﬁ% Rs; wherein Rs is

a400y4a§laﬁs‘f(RﬂR )edndM t h from1l to 3 substituent s

F' opt}@rl&g_gghnﬂ-sﬁﬁntutﬁd&al K Cﬁeﬁﬂﬂ enCl 4 al kyl -

edi oxy attac hed

to two adj acent

car bon aSmeutethItb hé&nyt G-meimperad Eaturatﬁd Beterecyole sl

het eroaromatic ring

cont bRk fdf mﬁés hefbatdfil SHOAA § BPgRendent | y

0 and S; wh relr&) het eroaromatic ring 1s optionally
1 O atoms,

sel ected fromN,
: atoms, and O or 1 S atoms;
wherein the heterocyclic ring is optionally substituted

10 “with from 1 to 3 substituents each of which is independently

-C1-6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring
containing from 1 to 3 heteroatoms selected from 1to 3N

atoms, 0 or 1 O atom, and 0 or 1 S atom; or

| ‘(4) -C1-6 alkyl optionally substituted with -OH and substituted with a 5-

15 or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0

or 1 S atoms; wherein the heterocycle is optionally substituted with

from 1 to 4 substituents each of which is independently -Cj.¢ alkyl,
-0-C1.-6 alkyl, oxo, or phenyl; or
20 &) -C1-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring
' which contains from 1 to 3 heteroatoms selected from 1 to 3 N atoms,
Oor1 O atoms, and 0 or 1 S atoms; wherein the heteroaromatic ring is
optionally substituted with from 1 to 4 substituents each of which is
independently -C|_g alkyl, -O-Cj_g alkyl, oxo, or phenyl;
25

or a pharmaceutically acceptable salt thereof.

9. The compound according to ¢laim 8, wherein R? is methyl

o or 2 pharmaceutically acceptable salt thereof,
- .30
' 10.  The compound according to claim 1, wherein
R3 is -H or -C] -4 alkyl; or a pharmaceutically acceptable salt thereof.

11.  The compound according to claim 10, wherein R3is-Hor
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substituted wwth from1l to 3 substituents each of which is independently
hal ogen, -Cl14 alkyl, -Cl-4 alkyl-ORa, -Cl-4 haloal kyl, -Oi€hriabéod ,

-0 Cl-4 hal oal kyl, oxo, or phenyl; or -175 18 April 2006 WO 03/035077

PCT/ GB02/ 04 5 (c) a 5- or 6-nenbered saturated heter lic ring

cont ai ni‘)‘%r?gosz’?%m 1 to 4 heteroatons independently sel tép?frg;é%%?y%m N, 0 and S;
wherein the saturated heterocyclic ring is optionally substituted with
from1l to 3 substituents each of which is independently hal ogen, -Cl-4
~alkyl, -Cl1-4 alkyl-ORa, -Cl1-4 haloalkyl, -OCl-4 alkyl, -0 Cl-4,hal oal kyl,
-C(=O Ra, -002Ra, -C(=0-CO 4 al kyl -N(RaRb), -S02Ra, oxo, or phenyl, or

(5) - (CH2) Gn&hylyczQ)phirRapeuticki®) Dcoptdble salt heRor.@ phar maceutical |y acceptabl e
salt thereof. 3. The conpound according to claim2, wherein Rl is: 15 (1)
-H, (2) -Cl1-4 alkyl, which is optionally substituted with from1 to 3
substituents each ofl13hi chheicompothdmertading toycldial ldgelerein 83 GlLig oph kyl, - O Cl4
hal oal kyl , phé&fmEddRaal afiBage) ., or 20 - C(=0)-(CH2) 0- 2- N(RaRb), 25 30
(3) -Rk, AF)h - (CH2) 1{@%@%&188%'(@ n: (i) the -(CH2)1-4- noiety is optionally
substitoted with 1 or 2 substituents each of which is. i ndependent |y

hal ogen, -OH, -0-d% alTbgicomp@nChecdrdieg Laldyll, wherein RERa@p)allgnd (ii) the

-(C2)1-4- mleton i, ARLHOTALL X BB URShited i DS
TN(Ra) - ( G pghef ith ity pihany 8%"3\%5‘6?“? oS PEAnt

su(bsti)tt(Jt e&g‘?j;: I‘?’hfc;"ésrﬁngéP%f‘@engYQ%}B%%iﬁiﬂ%ngézé%h -%I—M‘MWI? R?,sCiﬂdeendent ly
hal ogen,  -h@talkyladCk@l-4 allGL-0-@ kyhlodIRA, -CNCING, hRlreRbkyEy 4- O C 4 al kyl, or

- 0- A - 4phal,g3] K arbPlc by Of+ O3 \WB M d peteroar icring
cont ai ni ng a%?om&\ll tg 4%5@%%a3’0%§?)§3e ﬁge’n‘pllgﬂ 3@9’?‘&&%@%’
-OCO2R4, -SR3, -$(=0)R3, -SO2R3, -N(R2)SO7RD, -SON(R2RD),
-NR2)C(=O)RD, -NR2CO2RD, -C1.4 alkyl-NR2)CO2Rb, methylenedioxy attached

to two adjacent ring carbon atoms, phenyl, ~C1-4 alkyl-phenyl, -O-phenyl, or
~(CHz)p-2-het; |

15 wherein bet is a 5- or 6-membered heteroaromatic ring containing from
1 to 4 heteroatoms independently selected from N, O and S, and het is optionaily
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-C14 alkyl, -0O-C14
haloalkyl, or -CO2Ra,;

20
or a pharmaceutically acceptable salt thereof.

14. The compound according to claim 13, wherein R4 is
-CH2-phenyl, wherein the phenyl;;is optionally substituted with from 1 to 3

25  substituents each of which is indejjendently fluoro, bromo, chloro, -OH, -C1.4 alkyl,
-C1-4 fluoroalkyl, -O-Cj.4 alkyl, -O-Cj .4 fluoroalkyl, -(CH2)1-2-N(RaRb), -SO9Ra,
-(CH2)0-2-CO2R3, -(CH2)p-2-N(R2)CO2Rb, -NO9, -SRa, -N(RaRD) or phenyl; and

each R2 and RY is independently is H or -C].4 alkyl;
30

or a pharmaceutically acceptable salt thereof.

15.  The compound according to claim 14, wherein R4 is
-CH2-phenyl, wherein the pheny! is optionally substituted with from 1 to 3
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fromN, O and S; wherein the heteroaromatic ring is optionally -176 18
April 2006 WO 03/035077 PCT/ GB02/04753 5 10 15 substitut ed igiAphil Ro@m 1 to 3
substituents each of which is independently hal ogen, -Cl-4 alkyl, -Cl-4

al kyl - -C1-4 hal oal kyl, -0-Cl1-4 alkyl, or -0-Cl1- | oal kyl; or (c) a
5- or mo%gﬁ%yd saturated heterocyclic ring contai ﬁ?fﬁg?ﬁr”?@‘#{ to 4

het eroat ons i ndependently selected fromN, 0 and S; wherein the saturated
heterocyclic ring is optionally substituted with from1l to 3 substituents
each of which is independently hal ogen, -Cl1-4 al kyl, -Cl-4 alkyl-CRa,

-C _4 hal oal kyl, -0-Cl-4 alkyl, -OCl-4 hal oal kyl, -C(=O Ra, or -CO2Ra,

(5) - O =0) MbRAderkSERNOF Fhd is indphndem G )IBNRADE( <0} Ralkyl, (T)-4

phar maceut NEEPI D Bt e P Tiobor Pig SRR NI REOAE! o ng 1o

claim1l, whedrediry120 Rk is C3-8 cycloal kyl; aryl selected from phenyl and
napht hyl ; a bicyclic carbocycle selected fromindanyl and

t etrahydronaphthyl; a 5- or 6-nenbered saturated heterocyclic ring

cont ai nf ngofamwaracewicallyworentabdg Blidharaefiependent |y selected from N, 0 and S;
a 5- or 6-nenbered heteroaromatic ring containing from1l to 4 heteroatons
i ndependently selected fromN, O and S; or .a bj Lic terocycle which is
a benzene 25 ring fdged © GPTEPOuRSt acgot %?IQ:‘B}}SS;%'?}F%W Br unsat ur at ed

het er ocycl pflusriobgnzglan2&-dimagoxfbemnyl;1 t o 3 het er oat ons i ndependent |y
selected fromN, O and S; wherein the cycloal kyl, aryl, bicyclic .
carbocycl e, saturated heterocyclic ring, heteroaromatic ring, or bicyclic
het er 0d{c| e 4 Ehagpacpwically 4¢c slteE®iwith from1l to 4 substituents each
of which is independently 30 (1) halogen, (2) -CH (3) -CN, (4) -Ci1-4

hal oal kyl . (5) - CL- 4l kifh, cloGt LesorRb koA ¥ a1 tuted with from 1 to

Rlis-Rk;
15
RK is phenyl which is
(3)  optionally substituted with from 1 to 3 substituents each of
which is independently: 7
(1)  halogen,
20 "~ (2)  -C1-g alkyl, which is optionally substitated with 1 or 2

substituents each of which is independently -O-C1-6
alkyl, -O-C1-g haloalkyl, -C(=0)Ra, -CO2R3, -SR2,
-S(=0)R2, -N(R2Rb), -C(=0)-(CH2)0-2N(RRD),
| N(R2)-C(=0)-(CH2)0-2N(RPRC), -SO2R2,
25 N(R2)SO2Rb, -SO7N(R2RDb), or -N(R&)-C(RD)=0,
3 -C1-6 haloalkyl,
4y  -0O-C1-¢ haloalkyl,

() -CEORe,
(6) -CO2RS,
30 () -C(=0)N(R2RD), or

(8) -C(=0)-Cl-g alkyl-N(RaRb); and

(b)  optionally mono-substituted with
(1) -Ci.4 alkyl-Rm, or
2  -Co4 alkyl-N(R2)-Co-4 alkyl-Rm,
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18 April 2006 WO 03/035077 PCT/ GB02/04753 5 10 15 20 25 30 (8) (9) (10)
(11) (12) (13) (14) (15 (16) (17) (18) (18) (19) 18 (g8 204621)
(22) (23) (24) (25 (26) (27) (28) substituents each of which is

i ndependently -OH, -CN, -0OCl-4 alkyl, -OCl-4 hal o%Ig%BDZ/64%3=O) Ra,

- CO2Ra, WORHYT 5 =) Ra, - N(RaRb), - C(=0)- (CH2) 0- 2N\( ,

N(Ra) - C(=0) - (CH2) 0- 2N(RbRc), - SO2Ra, - N(Ra) SO2Rb, - SO2N(RaRb), or

-N(Ra) -C(Rb) =0, -0-Cl-4 hal oal kyl -0-Cl1-4 alkyl, which is optionally
substituted with from1l to 3 substituents each of which is independently
-OH, -CN, -0-C-6 alkyl, -OCl-6 haloal kyl, -C(=ORa, -CX2Ra, -SRa,
-S(=0)Ra, -N(RaRb), -C(=0)-(CH2)0-2N(RaRb),

wherein R is aryl selected from pheny! and naphthyl; a 5- or 6-membered saturated

heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N,
O and S; or a 5- or 6-membered heteroaromatic ring containing from 1 to 3
5  heteroatoms independently selected from N, O and S; wherein

the aryl defined in R is optionally substituted with from 1 to 3
substituents cach 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
10 with from 1 to 3 subsiituents each of which is independently -C1-4 alkyl or
0X0, and is additionally optionally mono-substituted with phenyl,
-(CH2)1-2-phenyl, -C(=0)-phenyl, -CO2-phenyl, -CO2-(CH2)1-2-phenyl, or a
5~ or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms
independently selected from N, O and S; and

15 the heteroaromatic ring defined in RM is optionally substituted with 1
or 2 substituents each of which is independently -C1.4 alky! or oxo;

or a pharmaceutically acceptable salt thereof.

20 : 18.  The compound according to claim 17, wherein
R2 is methyl;
R3is -H;

25
R4 is:

(1) -CHp-phenyl, wherein the phenyl is optionaily substituted with

from 1 to 3 substituents each of which is independently fluoro,
bromo, chloro, -OH, -C1-4 alkyl, -C1-4 fluoroalkyl, -O-Cj.4
30 alkyl, -O-C1-4 fluoroalkyl, ~(CH2)1-2-N(R2Rb), -SO2R2,
-(CH2)0-2-CO2R2, (CH2)0-2-N(R)CO2RD, -NO2, -SRa,
-N(RaRD) or phenyl; or
(2)  afused bicyclic carbocycle selected from
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N(Ra) - C(=0) - (CH2) 0- 2N( RbRc), - SO2Ra, - N(Ra) SO2Rb, -S02N(RaRb), or
-N(Ra) - C(Rb) =0, -N02, oxo, -C(=ORa, -CO2Ra, -SRa, -S(g®)pna2006
-N(RaRb), -C(=O N(RaRb), -C(=0-Cl-6 alkyl-NRaRb), -N(Ra)C(=0 Rb,
-SOZRa, W@%ﬁﬁﬁRb), - N( Ra) SO2Rb, -Rm -Cl-4 al ky| 1‘@*‘/(;302/04753
-(CH2)0-2-N(Ra) - (CH2) 0-2-Rm - (CH2) 0-2-0- (CH2) 0- 2- Rm
-(CH2)0-2-S-(CH2)0-2-Rm - (CH2)0-2-C (=0 - (CH2) 0- 2- Rm
-C(=0-0(CH2)0-2-Rm -C(=0)N(Ra)-Rm or -C(=0-C(=0)N(RaRb); - 178 18
April 2006 WO 03/035077 PCT/ GB02/ 03753 or a pharmaceutical ly acceptable
salt thereof. 5. The conpound according to claim4, wherein 5 each Rmis
i ndependently C3-7 cycl oal kyl; aryl sel eczéd from pnyI and naphthyl; a
5- or 6-nenbered saturated heter ic ring-eQ
het er oat ons i ndependently selﬁe@?r i @@
het eroaromatic ring containi ng fromk'to 2 teroatoms ndependently
selected fromN, 0 and S, wherein 10 any N is optionally oxidized to form
an N-oxide; or a bicyclic het | e 3~8 benzene ring fused to a
5- or 6-nenbered, saturated o t ur ated i epocyclic ring containing
from1l to 3 heteroatons sel ected Frofd, 0 hd S; wherein the cycl oal kyl or
the aryl defined in Rmis optwhéasaihlzt isubstiomited with from1l to 4
substituents each of which is independently hal ogen, -Cl-4 alkyl, 15 -Cl-4

hal oal kg/l -O0.C1-4 %I kyl, -O Cl-4 hal oal kyl, -N(RaRb), phenyl, or
each R2 and RP is 1ndependentlylsHor -C1-4 alkyl;

or a pharmaceutically acceptable salt thereof.

19.  The compound according to claim 18, wherein R4 is
10 4-fluorobenzyl or 2,3-dimethoxybenzyl;

or a pharmaceutically acceptable salt thereof.

20. A compound of Formula (1i):

15
0 OH
R2
~ N I I.|_.13
Jo N.
Q’HS\(LN R
T O -y,
wherein
: - Qis: _
20 (1)  methy! which is optionally substituted with 1 or 2 of -O-C1_4 alkyl],
(2)  phenyl which is optionally substituted with from 1 to 3 substituents
each of which is independently -F, -Cl, Br, -Cj-4 alkyl, -CF3, -O-C14
alkyl, -OCF3, methylenedioxy attached to two adjacent carbon atoms,
or phenyl, or- o

25 . 3) a 5- or 6-membered saturated heterocyclic ring conta.ining from1to3
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- (CH2) 1- 2- phenyl ; the saturated heterocyclic ring defined in Rmis
optionally substituted with froml to 4 substituents each18fApndhi2@06 i s

i ndependently -Cl1-4 alkyl optionally substituted with -O-C -4 alkyl, -C-4
‘hal oal kyl, -0-Cl-4 alkyl, 20 -0-d -4 hal oallcyl, oxo, phenyl,

- (CH2) 1-wopbeasyt7r, - C(=O) - phenyl, -CO02-phenyl, -C02-(&H2ydn2B47phenyl, a 5-
or 6-nmenbered saturated heterocyclic ring containing from1 to 4

het er oat ons i ndependently selected fromN, 0 and S, or a 5- or 6-nenbered
heteroaromatic ring containing from 1 to 4 heteroatons independently
selected fromN, 0 and S; and 25 the heteroaromatic ring or the bicyclic
het er ocycl e defined in Rrrhis.(?gtion@lly substituted with from1 to 4
substituents each of B§FRIPTdndepsidensiyselesied {fomaY. Gy S; whorein thel kyl , - C1- 4
hal oal kyl , -0-C -4 alsikytaed-hdteotyddic rihgisaplibydlly sehsamutdaRhamyl or 2

or - (CH2) 1- 2- phenyl ; 3@hsfifuehts P epltdls eptable sal t ereof. 6.
The conpound according to cl aﬁgﬁﬁgﬁgrlg?ﬁkﬂgﬁﬂtﬁg%g%’n?ﬁ é§4§p&gr 6- menber ed
saturat ed heterocycl P8O-PleRYLEBrftEPhPIRGYL or 2 heteroatons selected from 1l
or 2 Nafons, O or 10 atons, and O or 1 S atons; a 5- or 6-nenbered -179 18
April. 2006 §Q. 031035077 PCT/ GB02/ 04753 heteroaromatic ring containing | or
2 heteroatons selected from1 or 2 N atons, O or 10 atons, and O or 1 S
atons; or. a bicy®lic-Beterocycle which is a benzene ring fused to a 5- or
6- nenber ed sat ugat ed gt erocyclic ring containing 1 or 2 nitrogen atons;

wherein: (a) the,phe th aturat ed heterocycljc ring, heteroaromatic
ring, or bi cycﬁ?}c hg%('gl?lo%rfg]ygOPtéongléﬁlIBﬂﬁ‘I‘tFéwggb@iof u?éﬁ-‘iﬂiﬂ{(ﬂ’from 1to 3
substitifents eaéh of -O-hidoiikolls i ndependently 10 (1) fluoro, (2) chloro,
(3) brom, (4)50H N@rbCF3, (6) -Cl-4 alkyl, which is optionally
substituted vvit?ghal Ohy aké&%iti uents each of which is independently -COH,
“CN, -OCl-4 15 kyMNR? 12-ORk RaRb) , - O(=0) N( RaRb), or
N( Ra) - C( =O) - ( CHEDO- 2N(RBREQ,RY,(7) - OCF3, (8) - O Cl-4 al kyl

(8} -N(R&-C(=0)-(CH2)1-2-N(RaRb),

15 ©) RS,
(10)  -(CH2)1-2-RS, or

(11)  -(CH2)0-2-N(R2)-(CH2)p-3-RS;

RS is:
20 (1) phenyl optionally substituted with from 1 to 4 substituents each
: of which is independently halogen, -C1_4 alkyl, -C1.4 alkyl-OR2, -Cj 4
haloalkyl, -O-C1.4 alkyl, -O-C|_4 haloalkyl, or -N(R4RD);
(2)  a5-or6-membered saturated heterocyclic ring containing from
1 to 3 heteroatoms independently selected from N, O and S; which is
25 - optionally substituted with from 1 to 4 substituents each of which is
independently -C1.4 alkyl, -C.4 alkyl-OR®, -C1:4 haloalkyl, -0-C]_4 alkyl,
-0-C1-4 haloalkyl, -C(=0)Ra, oxo, phenyl, or -CHy-phenyl; or
3) a5- or 6-membered heteroaromatic ring containing from 1 to 3

_ _ heteroatoms independently selected from N, O and S; which is optionally
30 substituted with from 1 to 4 substituents each of which is independently -Cj 4

alkyl, -C1-4 alkyl-OR8, -C}.4 haloalkyl, -O-C1-4 alkyl, -0-C14 haloalkyl, or
0X0;

R2ig
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(9) -C(=ORa, 20 (10) -CQ2Ra, (11) -SRa, (12) -SRa, (13) -N(RaRb), (14
-C(=O N(RaRb), 25 (15) -C(=0-(CH2)1-2-N(RaRb), 30 (16) - N(IRays=iz0dRb, or
(17) -SQ2Ra; (b) the phenyl is optionally nono-substituted with (1)
-(CH2)1-2-Rm or (2) -(CH2)0-2-N(Ra)-(CH2)0-2-Rm and (c) the saturated

het er ocy®Ri08033pH g, heteroaromatic ring, or bicyclic hetEcBEpdISe s
optionally nono- or di-substituted with (1) oxo (2) -(CH2)1-2-Rm -180 18
April 2006 WO 03/035077 (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 PCT/GB02/ 04753
each-Rmis indep r)1denjd Yy 4 | opropyl ; phenyl; a 5- or 6-nmenbered saturated
het erocyclic ring’sel ¢t rom pyrrolidinyl, imdazolidinyl,

pyrazol i di nyl, p“per i-6irhalkyl ubstiied mithi-N@RARba nd e proabd thyl N(®ReRrba 5- or

6- menber ed het er oar oBRhdtGtthdh tAi |, i.dyl optionally
in the formof an N-oxide, i En?tgzlgéq(%ﬁo,gqﬁ)oﬁ{no yl, -f£pl¥ I%"%ﬁ/}ia?%t hi azol yl ,

i sot hi azol yl, oxazol yfached kdhewing sitrogeaxerdi azol yl, thiadi azolyl, pyrazinyl,
pyrimdidyl, tri@xol yCj-tabityt subsiltytkd withaanyl 6-memberdy sk Hagd Mhocydaer ei n the
cycl opropyl is unsub%{etotét d'h.l]zS) t he %?Pen | is opti onaII%/ substituted with
from| to 3 substitudnts &atKhichcongnsdiom 4 1 $ heleariaunteleple dioskle, - C1- 4

al kyl , -CF3, -0-Cl- 433 wpis, LapCrBatomarand BloRAR}gmst Waersiatiersatuagshet er ocycl i c

ring is optionally subsiobides thEl?}'%Equtg fHPski fuents each of which is
dependent |y -Cl-4 I Ao F P“z‘o‘“-é&f—s&,“@‘(’_&%ﬂ,‘c henyl ,
I—?Cag)egiog?phgnyl , C?t‘léfg{m%ﬁéﬂ P%ndfﬁ%’?"ﬁlﬂéﬁ%{g% or -Q02- CHZ-phenylo; egﬁd

R3 is -H or -C14 alkyl;
R4 is -CHp-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chioro, -OH, -C1.4 alkyl,

- 15 -C1-4 fluoroalkyl, -0-C].4 alkyl, -O-C1_4 fluoroalkyl, ~(CH2)1-2-N(R&Rb), -SO9Ra,
-(CH2)0-2-CO2R#, -(CH2)0-2-N(R#)CO2RY, -NO2, -SR2, -N(R2Rb) or phenyl;
each R2 and RD is independently -H or -Cj .4 aﬁcyl; and

20 sisaninteger equal to zero, 1, or 2;

or a pharmaceutically acceptable salt thereof.

21.  The compound according to claim 20, wherein

25
Q is phenyl;
Tis:
1y -
30 2)  -N(RaRb),

(3)  a5-or6-membered saturated heterocyclic ring containing from 1 to 3
heteroatoms independently selected from N, O and S; which is

optionally substituted with 1 or 2 substjtuents each of which is
independently -C1.4 alkyl or -C(=O)Ra, or ' '
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the heteroaromatic ring is optionally substituted with 1 or 2 substituents
each of which is independently -Cl1-4 alkyl, -CF3, -O Cl-4 a8lapkil 20660CF3,
0Xxo, phenyl or -(CH2)1-2-phenyl; 25 or a pharmaceutically acceptable salt
t her eof The conmpound accordlng to claim1l, wherei (1) -C1-6
al kyl , t"é’)“”“@f”es al kyl substituted with - N RaRb), tpﬁT}%gi’&?ow so t hat
-N(RaRb) is not attached to the carbon atomin the -Cl1-6 aIkyI group that
is attached to the ring nitrogen, (3) -Cl-6 al kyl substituted with phenyl,
wherein the phenyl is: -181 18 April 2006 WD 03/ 035077 PCT/ GB02/ 04753 (a)
optionally substituted with from1 to 4 substituents each of which is

independently 0g lkyl, -OC-4
hal oal kyl, or - %%?;E%@%émam%@ ?E%gg%%ﬂgna &zrﬁ%%ﬁa Zudgstl tuted
with - -4 al kyI s ibsdmtetedetigwonthinmngs-or@rN glomenber ed sat ur at ed
heterocyclic ring containing froml to 3 heteroatons selected from1l or 2
N atons, O .or 10 atons, and O or 1 S atons; wherein the heterocyclic ring
is optiona ??@Q‘ﬁlﬁé{ltuted 10 with froml to 3 substituents each of which
is mdependently -Cl_6 alkyl, oxo, or a 5- or 6-nenbered heteroaromatic
ring contggni fdroml to 3 heteroatoms selected from1l to 3 N atons, O
or 10 ato B¢ #%r 1 s atom or (4) -Cl1-6 alkyl optionally substituted
with -OH and substituted with a 5- 15 or 6-nenbered saturated nonocyclic
het er ocyclg4mcﬁ_h_ ;;fa@maﬂ/h&&ﬁﬁhephen%zlis@pﬁoﬂaﬁyarbsmmmlmdloe@t ed fromlto 3 N

at ons, [ t terqcycle is
opti onal I y @%}%5‘?’15 eﬂ%ta‘ﬁn%lﬁs Ir&e%e%d%@oﬁz%éuggtl & %gh@gia ichis
i ndepet@enalkyl, -SO2CH3aiSIA3; -NCH3 1ar6O&FRY | , oxo0, or phenyl ; or 20 (5) -Cl-6

al kyl substituted with a 5- or 6-nenbered heteroaromatic ring which

contains froml to 3 het eroat ons_sel ected from1 to 3 N atons, 0 or 10
at oms, andeagh 82 and RD isiindependgpbr & methybonrdidr®dr omatic ri ng is optionally
substituted with from1 to 4 substituents each of which is i ndependent |y

-Cl-6 alkyl, -0-Cl1 o, or phenyl; 25 or a pharnaceutically
accept abl e® gélptlnte(gﬁ)e“?%lato%efo or i(
15

or a pharmaceutically acceptable salt thercof.

22.  The compound according to claim 1, wherein
20 Rlis-Rk

Rk s (j) 2 5- or 6-membered saturated heterocyclic ring containing from 0 fo 1 oxygen
' afoms and from 1 to 3 nitrogen atoms or (ii) a bicyclic heterocycle which is & benzene
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1
25  oxygen atoms and from 1 to 3 nitrogen atoms;
wherein the saturated heterocyclic ring or bicyclic heterocycle is
optionally substituted with from 1 to 3 substituents each of which is independently
(1)  -C1.4 alkyl, which is optionally substituted with from 1 to 4
substituents each of which is independently halogen,
30 -0-C1-4 alkyl, -O-C1.4 haloalkyl, -C(=O)R&, -CO2Ra,
| SRe, -S(=0)R2, N(R2RD), -C(=0)}-(CH2)0-2NRARY),
N(R?)-C(=0)-(CH2)0-2N(RYRC), -SO2R,
N(R2)SO2RD, -SO2N(RERY), or -N(R2)-C(RD)=0,
(2 -OH,
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9. The conpound according to claim8, wherein R2 is nethyl; or 2

phar maceutical |y acceptable salt thereof. 30 10. The conpousdpgiteeosdi ng to
claim1, wherein R3is -Hor -Cl_4 alkyl; or a pharmaceutically acceptable
sal t thereof 11. The compound according to claim10 n.,R3 is -H or
-182 18 qu:’ 035 5'006 WO 03/ 035077 5 nethyl; or a phar nggmﬂ;tewg%?y accept abl e
salt thereof. PCT/ @B02/04753 12. The corrpound according to claim 11,
wherein R3 is -H or a pharnaceutically acceptable salt thereof. 13. The
conpound according to claiml1, wherein R4 is Cl-4 alkyl substituted with
an aryl, which is optionally substituted with from1l to 4 substituents
each of which is indgpenc hal ogen, -OH, -Cl1-4 alkyl, -Cil1-4 alkyl -
-Cl-4 hal oal kyl, Cl-4 % -0 Cl-4 haI oal kyl, -CN, -NO2, -N(RaRb),
-Cl-4 10 al kyl - N(Ra N( RaRb); -C(=0 Ra, CozRa -Cl-4 al kyl - CO2Ra,
-0002Ra, -SRa, -9S(= _e(chzﬁ{az,aRb]\l( Ra) SO2Rb, - SO2N(RaRb), N(Ra)C(=0 Rb,

- N(Ra) CO2Rb, - C1- 4 }kyl ngg%%&,lhﬁaml enedi oxy attached to two

adj acent ring car bo ato al kyl - phenyl, -0-phenyl, or
-(CH2) 052-het; 15 wiérei BRfet is a 5- or 6-menbered het er oar omat i ¢ ring
cont ai ni ng from 1 t(gb 4 I‘SQL 5Igaatorrs i ndependent|y selected fromN, 0 and S,
and het is optionall % Wth a benzene ring, and is optionally
substituted with 1 tuents each of which is independently -Cl-4
al kyl, -Cl-4 hal oal Ky, NQR@Rb)q al kyl, -0-C -4 haloal kyl, or -COQ2Ra; 20 or
a pharmaceutically §fﬁeptﬁgl e salt ther eof . 14. The conpound according to

claim13, wherein R n_the nyl, iLs tionally
substif@ted with frék) &l 43.@Elh@ll}b‘gf??r?lﬁgﬁt*’@‘%’é@ﬂ“‘%’fﬂﬁﬁﬁ% ufege“lﬁhdependent ly

fluoro, ?Ir ono, f{:' Ior 0, -OH, -fbm4 i@k kiWstituent&dach of Whick thd@)ééndent@ Cl-4 al kyl,
?CI%)S 2- llil?ng?CQXRb (Slgg) g %@Qﬁa a%sgi 03131{ P@ each Ra and Rb
is independently is Hor -Cl- Qi{:kwhaloal@yl ap(pﬁ 37&&2}{ cli*y acceptabl e salt
t hereof. 15. The c_orrpound accxsl(zetp)[{q .INQRER':@I INRSCOMREr SIOARBA i S
- CH2- pl‘llgnyl , Wherein the pheh-Bf&(Rh)§O%RB,'—QB%LIMHR%TbStI{I(tR% E&W (5h from1l to 3
| {(13) -Co-4 alkyl-N(Ra)-Cp-4 alkyl-Rm,
(14)  -Co-4 alkyl-0-Cp-4 alkyl-Rm,
(15)  -Co-4 alkyl-8-Co.-4 alkyl-Rm,
: (16)  -Co-4 alkyl-C(=0)-Co.4 alkyl-R®,
20 (17) -C(=0)-0-Cq-4 alkyl-R1, or
(18) -C(=O)N(R2)-Cp-4 alkyl-R1;

~wherein 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
25  heteroatoms independently selected from N, O and S; or a 5- or 6-membered
heteroaromatic ring containing from 1 to 3 heteroatoms independently selected from
N, O and S, wherein any N is optionally oxidized to form an N-oxide; wherein
the aryl is optionally substituted with from 1 to 3 substituents each of
which is independently halogen, -C1-4 alkyl, -CF3, -O-C1.4 alkyl, -OCF3, or
30 -N(RaRb),
| the saturated heterocyclic ring is optionally substituted with from 1 to 3
substituents each of which is independently -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)1-2-phenyl; and
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-183 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 substituents, each of which
is independently -F, -Br, -d, -OH -Cl_4 alkyl, -Cl-4 fl| uenpail R§0s,
-0d-4 al kyI -S2-CA -4 alkyl, -S-Cl-4 alkyl, -N(CH3)2, or -OC-4

fl uoroal k 5 or a pharmaceutical Iy accept abI e salt 16. The
conmpounty Oyé@%ipﬁl ng to claim15, wherein R4 is p-fl ug%g@fgﬁz@@’yss

2, 3-di met hoxybenzyl; 10 or a pharmaceutically acceptable salt thereof. 17.
The conpound accor di ng to claim1, wherein: R is -Rk; 15 20 25 30 Rk is
phenyl which is (a) optionally substituted with from1 to 3 substituents
each of which is independently: (1) halogen, (2) -Cl1-6 alkyl, which is

Opfjl Onaljl yt iSUbStl t ut e hobrofrothalt rin is Hdted Hl%fflwh' 2;;2::{; _SRa.
i ndependen =
SO Ra - N{Ra%%’&lm%ég% ‘@5&‘? E%Pﬁa%ﬁb%%a% el T, O ¥895) 0- 20 RORc) |
-SO02Ra, - N(Ra) SO2Rb, -S2N(RaRb), or -N(Ra)-C(Rb)=0, (3) -Cl-6 hal oal kyl,

4) -0-C - 6) - CO2R 7 O N( RaRb 8
(C% =0) - I-grg yﬁé&é}ﬂwa&%@&}a%taéjé %@o%fgl 2)nal |y ﬁon(() )subsc'gl tLt (edavm % h (()rl)( )
-Cl-4 aPkyl-Rm or -CO 4 alkyl-N(Ra)-C0-4 al kyl-Rm -184 18 April 2006

WO 03/ 035077 PCT/ GB%/ 04753 corhigsueil BocBligSto dfaith 28 QMReSEd from phenyl and
napht hyl; a 5- or 6-nenbered saturated

Rlis:

N, N _ \
10 \Ra 2 \RB 2 K/O kl RB >
COY C(Nj/ Q/Nj\ .
“RE R RE .
R8is:
1 B
15 (2)  -C1-4alkyl, which is optionally substituted with 1 or 2

substituents each of which is independently -OH, -0-C14
alkyl, -OCFs3, -C(=O)R4, -CO2R2, -SRa, -N(RaRb), or
-C(=0)N(R4Rb),
(3) -C(=O)Ra,
20 (4) -CO2Ra,
(5) -C(=O)N(RaRb),
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heterocyclic ring containing from1 to 3 heteroatons i ndependently sel ected
fromN 0 and S; or a 5- or 6-nenbered heteroaromatic ring8egmlaods ng from
1 to 35 heteroatons independently selected fromN, 0 and S; wherein the
aryl defj ip Rmis optionally substituted with fr t substituents
each of q%@ﬁs‘]l 5 i ndependent |y hal ogen, -Cl-4 alkyl, q’%ogﬂ ¥c1-4 il
-OCF3, or -N(RaRb); the saturated heterocyclic ring defined in Rmis
optionally substituted 10 with from1 to 3 substituents each of which is

i ndependently -Cl1-4 alkyl or oxo, and is additionally optionally

nmono- substituted with phenyl, -(CH2)1-2- phenyl, - C(=0) - phenyl ,

- C02- phenyl , - Q02-( 2)1 or 6-nenbered heteroaromatic
ring containing from’l to 62@?%4‘)6% 097% |ndependently selected fromN, O
and S; and 15 the hé’t’)eroeﬁ%tlc ring defined in Rmis optionally
substituted W|th 1 or 2. @Hgﬁtz,kngnts each of which is independently -Cl-4

al kyl or oxo; o e salt thereof. 20 18. The
conpound accordl ng {%g ngﬁﬁg%zé\k%(ér@ﬁ%@s methyl; R3is -H 25 R4 is:
30 (1) 5CH2-phenyl, (Her €®OY-Pe(ChipamgiRM,oropti onal |y substituted with from

1to 3 substituents ch_ _L_OWR'Q_ FEBy ) (;i@ﬁendently fluoro, bronp, chloro,
-OH, -Cl-4 al kyl, -Cl- f(fluo oa E(('r‘l*'i’z)b% Cl-4 alkyl, -0-Cl-4 fluoroal kyl,

-(CH2) 1- 2- N(RaRb), -S2Ra, -(CH2)O0-2-C02Ra, (CHZ)O 2- N(Ra) CO2Rb, -NO2,
-SRa, N( RaRbjs -A7-GHe0yl alkgl, -0-2);palkdsdRER Dyar-DaCEa) bp&YE] e sel ected from
-185 18 April 2006 WO 03/035077 wherein Zl is -Hor -O4 and each Ra and
Rb is independently is Hor -Cl-4 alkyl; or a pharmaceutically acceptable
salt tiereri2isPCT/ GB02/ 04753 19. The conpound according to claim 18,
wherein R4 is 10 45% uor, benzyl or 2, 3-di met hoxybenzyl; or a

pharmaceutically aceqpt ab _4 glﬁyl wlt'ngl?ls opgonaﬁgs%sﬁtutedco Ourﬁd of Formula

(rn):
substituents each of which is independently -OH, -O-C1-4
. alkyl, -OCF3, -C(=0)R®, -CO2R4, -SR2, -N(R2RD), or
15 | -C(=O)N(R2RD),

(3) -CEO)R?,
4) -CORa, _
(5)  -C(=0)-(CHp)1-2-N(R2Rb), or
(6} -SO2R2;
20
R2 is methyk;

R3 is -H or methyl;

25 R4 is-CHa-phenyl, wherein the phenyl is optionally substituted with from 1 to 3
substituents each of which is independently fluoro, bromo, chloro, -OH, -Cj-4 alkyl,
~C1-4 fluoroalkyl, -O-C] .4 alkyl, -0-C1.4 fluoroalkyl, -(CH2}1-2-N (RaRD), -SO2RA,
~(CH9)0-2-CO2R2, -(CH2)0-2-N(R&)CO2Rb, -NO2, -SR?, -N(R2Rb) or phenyl; and

30  eachRaand Rb is independently -1 or -C14 alkyl;

or a pharmaceutically acceptable salt thereof.

24.  The compound according to claim 1, which is a compound of
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O wherein Qis: 20(1) (2) 25(3) nethyl which is optionally substituted with
1 or 2 of -OCl1-4 alkyl, phenyl which is optionally substilBuipeid20éd h from
1 to 3 substituents each of which is independently -F, -C, Br, -Cl-4

al kyl , - -0 Cl-4 al kyl, -0OCF3, nethylenedi oxy a two adj acent
car bon ggg‘f‘%@,ﬁﬁ%r phenyl, or a 5- or 6-nenbered sat u?PEath.e & %r ocyclic ring
containing froml to 3 -186 18 April 2006 WO 03/035077 T is:  PCT/GB02/ 04753
het er oat ons i ndependently selected fromN, 0 and S; wherein the saturated
heterocyclic ring is optionally substituted with 1 or 2 substituents each
of which is independently -F, -d, -Br, -Cl-4 alkyl, oxo, phenyl, or

- (=0 - phepfhnulal@d): -H  (2) -OH, (3) nethyl or ethyl, optionally
substituted wth -OHor -OCl-4 alkyl, 10 (4) -Od-4 alkyl (5) -N RaRb),
(6) -N(Ra)-(CH2)2-OH, (7) -N(Ra)QCQO2Rb, (8) -N(Ra)-C(=0O-(CH2)1-2-N(RaRb),
15 (9) -Rs, (10) -(CH2)1-2- or H-(CH2)0-2-N(Ra) - (CH2)0-3-Rs; Rs is:
20 (1) phenyl optionally substipt wigh froml to 4 substituents each of
whi ch is independently hal ogen, | -Cli 4 a'leyI, -Cl-4 alkyl-Ora, -Cl-4

hal oal kyl , -0-Cl1-4 al kyl, -0O Cl- 'kt , or -N(RaRb); (2) a 5- or

6- menbered saturated heterocyclic ri containing from 1 to 3 heteroatons
i ndependently selected fromN, 0 and 'S, whi dHDi s 25 optionally substituted
with from1l to 4 substituents each of which is independently -Cl4 al kyl,
-Cl- 4 al kyfh&eBaR2-i&! _4 hal oal kyl, -0-d -4 al kyl,

1 Ci1-6alkyl,
5 (2)  -C1-g alkyl substituted with -N(RaRD), with the proviso that -N(R2Rb)
is not attached to the carbon atom in the -Cj_¢ alkyl group that is

attached to the ring nitrogen,
(3)  -C1-6 alkyl substituted with phenyl which is:
: (a) optionally substituted with from 1 to 4
10 substituents each of which is independently halogen, -C1-4
alkyl, -C1-4 haloalkyl, -O-C1-4 alkyl, -0-C1-4 haloalkyl, or
-Cp-6 alkyl-N(RaRb); and
(b)  optionally mono-substituted with -C.4 atkyl
substituted with a 5- or 6-membered saturated heterocyclic ting -
15 containing from 1 to 3 heteroatoms selected from 1 or 2 N
atoms, 0 or 1 O atoms, and 0 or 1 S atoms;
wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently
-C1-6 alkyl, oxo, or a 5- or 6-membered heteroaromatic ring
20 containing from 1 to 3 heteroatoms selected from 1o 3 N
atoms, 0 or 1 O atom, and 0 or 1 S atom;
(4)  -C1-6 alkyl optionally substituted with -OH and substituted with a 5-
or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0

25 or 1 S atoms; wherein the heterocycle is optionally substituted with
from 1 to 4 substituents each of which is independently -Cj.6 alkyl,

-0-C1.6 alkyl, oxo, or phenyl; or
(5)  C1-6 alkyl substituted with a 5- or 6-membered heteroaromatic ring

which contains from 1 to 3 heteroatoms selecied from 1 to 3 N atoms,
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0- C1-4 hal oal kyl', -C(=0O) Ra, oxo, phenyl, or -CH2-phenyl; or (3) a 5- or

6- menbered heteroaromatic ring containing fromi to 3 het @Regkid0806

i ndependently selected fromN, 0 and S; which is optionally 30 substituted
with fr substituents each of which is |ndep 14 al kyl,
Cl-4 aﬁ{?y “’éi%ﬁl "Cl-4 hal oal kyl, -0-Cl-4 al kyl, RS kyl, or
oxo; R2 is -187 18 April 2006 VD 03/ 035077 PCT/ GB02/ 04753 (1) -Ci1- 4 al kyl
(2) -Cl1_4 alkyl substituted with -N(RaRb), with the proviso that -N RaRb)
is not attached to the carbon atomin the -Cl-4 alkyl group that is
attached to the ring nitrogen, or 5 (3) -Cl.4 alkyl substituted with a 5-
or 6-nmenbered satur @tged mmamsm@ﬂt)@rlBatm@weﬂemmmmnmatwmisrom 1to 3

het er oat oms sef ect ed {1ona§]¥%%§)s§t}1]1te§vﬂh ngto Qs&r?tﬁ&ﬁ?’%ﬁg fW}ga'gl Oor 1S
1

atoms: wherein the S8 ubstituted with

0 S
from1l to 4 substit dedeperdeatinC 1t§fanr| -84 H%%ﬁ’ﬁlg]?ﬁ“? a -Cl-4 al kyl; 10
R3is -Hor -Cl-4 alkyl; R4 is -CH2-phenyl, wherein the phenyl is

optional Iy substituted with fror:% tof3 substituents each of which is
i ndepeniien?wphfa{%%w%wta Hialiyeoloy A alkyl, 15 -Cl-4 fluoroal kyl ,
-OCl_4 alkyl, -OCl-4 fluoroal kyl, -(CH2)1-2-N(RaRb), -SO2Ra,

-(CH2) 0. 2- COZRa - (GER) O N‘Eﬁ% %RQ'Z?' heie{ RaRb) or phenyl; each
Ra and Rb is indepen ently orgp ng%ﬁ)gmmangv er20 s is an integer equal
to zero, 1, or 2; or a pharmaceutically acceptable salt thereof. 21. The

conpound agezqarding to claim20, wherein 25 Qis phenyl; Tis: (1) -H 30 (2)

-N(RaRP(%, (3) a(tlf’ {: ?hs fioered saturated heterocyclic ring containing
from1 3 heteroatdi |nde;l)<8 ently selected fromN, 0 and S; which is

optional |y subd2} t ut-&efmizh-N 2 substituents each of which is
i ndependent |y -(@L- 4 .attkyi 3 PhemGvienathe phenyl8B

(a) optionally substituted with from 1to 3
: substituents each of which is independently fluoro, chioro,
15 bromo, -C].4 alkyl, -CF3, -O-C] 4 alkyl, -O-CF3, or
| (CH2)1 _3-N(RaRb); and
(b)  optionally mono-substituted with
~(CH?)1-3-saturated heterocycle which is a 5- or 6-membered

saturated heterocyclic ring containing from 1 to 3 heteroatoms
20 selected from 1 or 2 N atoms, 0 or I O atoms, andQor 1 S
atoms, wherein the heterocyclic ring is optionally substituted
with from 1 to 3 substituents each of which is independently
: -C1-4 alkyl or pyridyl;
4 -(CH2)1-3-saturated heterocycle, wherein the -(CH2)1-3- moiety is

25 ~ optionally substituted with an -OH and the saturated heterocycle is a 5-
' or 6-membered saturated monocyclic heterocycle which contains from
1 to 3 heteroatoms selected from 1 to 3 N atoms, 0 or 1 O atoms, and 0
or 1 S atoms; wherein the heterocycle is optionally substituted with
from 1 to 3 substituents each of which is independently a -C1-4 alkyl;

30 or
(5)  -(CH2)1-3-pyridyl;

R3 is -H or methyl;

-194.



18 April 2006 WO 03/035077 PCT/ GB02/ 04753 (4)
-N(Ra) - (CH2) 1- 2- het eroaromati c, wherein the heteroaromati c18Apal 30060r
6- menber ed ring contai ning 1 or 2 Natons; R2 is nethyl; 5 R3 is -H and

R4 is - wherein the phenyl is optlonally dwth 1 or 2
substitU ‘Pg&’ ch of which is independently -F, - %¥%ﬁﬁhb@§§; al kyl ,

-CF3, -OCl1-4 10 al kyl, -SQ2CH3, -SCH3, -N(CH3)2 or -OCF3; 15 each Ra and
Rb is independently -H, met hyl or ethyl; and s is an integer equal to zero
or 1; or a pharmaceutically acceptable salt thereof. 22. The conpound
according to claiml1, wherein 20 RL is -Rk; Rk is (i) a 5 or 6-nmenbered

sat ur ated peid eg’?% ”@ehﬁ Vgﬁe??n ﬁl@%}léadyms%guéﬂaﬂ%&sﬁtﬁtea wf?@ﬁ)fﬂ)ﬁiql tod oms and from 1

to nltro en

rocycl e Eenzene ring
fused to aSl@SutB@nt%eaﬁ%%‘é@@HlSé‘&\eﬁ?“éF‘EB’ fH’é‘f‘égﬁ’E‘}PcFl? ‘émm Gbﬂﬁﬁﬁy ing fromoO
to 125 oxyuepraoutkylROiCt gatkyl 0T 13 Mot (GRHIS: N@mab)emogme sat ur at ed

from 1 1o SCBIERCPRRR LA RO op SR BKRAM PRIk, %2 byl

which is optionally substituted with from1 to 4 substituents each of which

'S | ndepengeqtlay pRbSRRYenBRly S GFLc Akl . 0-0 4 hal oal kkyl - (=0 R,
-CRRa, -SRa, -S(=0)Ra, - =0) - ( CH2) 0- 2N( RaRb) ,

N( Ra) - C( =O) - ( CH2) 0- 2N( RbRc), - SO2Ra, - N( Ra) SCRRb, - SO2N( RaRb), or

- N( Ra) - O R s Partha@buticahy accddicldl Apidde, 2006 WO 03/ 035077 5 10 15 20

PCT/ GB02/ 04753 (3) -C(=O)Ra, (4) -CRRa, (5) -C(=0) N(RaRb),

10 26.  The compound according to claim 1, wherein
R1 is -C(=0)NH-(CH?2)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 ting containing from 1 to 3 heteroatoms independently selected from
N, O and S; |

or a pharmaceutically acceptable salt thereof.

20 _
' 27.  The compound according to claim 26, wherein

R2 is methyl;
25 R3is -Hor methyl;

R4 is -CH2-phenyl, wherein the phenyl is optionally substitated 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), -SO2R2,
30  «(CH)-2-CO2R2, -(CH2)p-2-N(R2)CO2Rb, -NO9, -SR2, -N(R3RY) or phenyl; and

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

or a pharmaceutically acceptable salt thereof.
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(6) -C(=0-C1-6 alkyl-N(RaRb), (7) -SRa, (8) -S(=ORa, (9) -SQ2Ra, (10)
-N(RaRb), (11) -Rm (12) -Cl-4 alkyl-Rm wherein the al kyligispribpodconal |y
substituted with from1l to 4 substituents each of which is independently
hal ogen, -OH,_-CN, -Cl-4 hal oal kyl, -O Cl-4 al kyl, - |.gal kyl ,

(=0 RYOBOMIH, ' _SRa, -S(=ORa, -N(RaRb), -N(Ra) C%Egbd%w@ Ra,
-N( Ra) SO2Rb, -SO2N(RaRb), or -N(Ra)-C(Rb)=0, (13) -C0-4 alkyl-N(Ra)-CO 4
al kyl-Rm (14). -C0-4 alkyl-O-CO-4 alkyl-Rm (15) -C0-4 allryl-S-C0-4

al kyl-Rm (16) -C0-4 alkyl-C(=0-C0O-4 alkyl-Rm (17) -C(=0-0C0O- 4

al kyl-Rm or (18) -C(=O N(Ra)-CO- 4 al kyl -Rm wherein each Rmis

i ndependently -C3-6 cycloal kyl; aryl selected fromphenyl and naphthyl; a
5- or 6-nenbered saturated heterocyclic rjng.containi mlto 3 25

het er oat ons i ndepentfent | C%‘B?%‘Egéfféf‘{’%o Al 1a‘?‘{lg‘dél;s%()(:rgl(illgI“Eon?i or 6- nenber ed
het er oar orgletted from ghecgropadonsisigngfafom 1 to 3 het eroat ons i ndependently
selected from N, 0 and S, wherein any Nis optionally oxidized to form an
N-oxi de; wherein the aryl is optionally SuqSti%lbjted vi/l h fromlto 3
subst i tuerl<€2-etheryberyDvinndrxyd -peidreddasitypheml)-§¥a: -4 c14 al kyl, - CF3,
-0- G A al kyhydrogfeiined-carBékanieRaRb) ; the saturated heterocyclic ring is
optionally subsfituted with from1l to 3 substituents each of which is

i ndependently -Cl1-4 alkyl or oxo, and is additionally optionally

nono- substN{msdﬂnamqxubqumelh§+hydromﬂ=+zr)eﬂwl_>2ﬁﬁ@w;lw,iphemd%6_-@}&-gﬁe nyl ,

- C2- pheny&-%(gp s R LR bdxadidhenyl ; and -190 18 April 2006 WO 03/ 035077
PCT/ GB02/ 04 lyﬂe heteroaromatic ring is optionally substituted with 1 or
2 sub¥ituents each of which is independently hal ogen, -C -4 alkyl, or

oxo; 5 or Ia,(p,qummybdnzﬁb—w46[(Iﬁzﬁpr_hﬁhmhao}mﬂtiuyllphmyé}eﬁ—hy@®{.y-IFhe conpound
according o gl 22 sinhShmidift-4! Grboxamide;

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

N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-6-ox0-2-[4-(pyrrolidin-1-
yimethyl)phenyl]-1,6-dihydropyrimidine-4-carboxamide;

20  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[4-(pyrrolidin-1-ylmethyl)phenyl}-
1ﬁ-dihydropyrimidine—4—carboxamide;

N—(4—ﬂuorobenzy1)—5-hydroxy—1—methyl—é-oxo—fl—[4—(piperidin—1—ylmethyl)phenyl]—
1,6-dihydropyrimidine-4-carboxamide;

25
N-(2,3 -dimethoxybenzy})-5-hydroxy~1-methy1-2~[4-(morpholin—4~y1mcthyl)pheny1}-6-
oxo-1,6-dihydropyrimidine-4-carboxamide;

Nu(4-ﬂuorobenzyl)-S—hydroxy-l-methyl-z-[4—(mmpholinA-yhnethyl)phenyl]—6-0x0-
30  1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{4-[(4-methylpiperazin-1-
yDmethyllphenyl }-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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10 15 20 R1I0 aN NR8 R8 Ra R8 RBA R8 is: (1) -H (2) -Cl-4 alkyl, which is

optionally substituted with 1 or 2 substituents each of whg§ @ahril 3006

independently -OH, -OC1l-4 alkyl, -OCF3, -C(=O Ra, -CQ2Ra, -SRa, -NRaRb),
N(RaRb), (3) -C(=O Ra, (4) -CQ2Ra, (5) -191 18

Aprll 2&76%’ 431 035077 5 - C( =O) - ( CH2) 1- 2- N( RaRb) , C("ggfﬁéﬁ&imz)l 2- Rm

- (CH2)0-2-C(=0-(CH2)0-2-Rm -C(=0)-0O(CH2)0-2-Rm or

-C(=O N(Ra) - (CH2) 0-2-Rm PCT/ GB02/ 04753 RIOis -H, -OH -Cl-4 alkyl,

-OC-4 alkyl, -N(RaRb), or -0-(CH2)1-2-Rm; 10 R12 is 15 20 (1) -H, (2)

-Cl-4 alkyl, which is optionally substituted with 1 or 2 substituents each

of which is T@%&@Mﬁﬂé) k?g%l%ﬁl zsﬂcdmﬁ-kﬂ@x%rbenz@pﬁ% dm%@)aﬂi@ - CO2Ra,
-SRa, -N(Ra O Ra (5)
_C(=0) - (Ché‘fﬁgi N@‘wéﬁ%ﬂ e

2-{4-[(diethylamino)methylJphenyl }-N—(4-ﬂuorobcnzyl)—S-hydroxy- 1-methyl-6-0x0-
5  1,6-dihydropyrimidine-4-carboxamide;

; R2 is nethyl;

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

10  N-(4-fluorobenzyl)-2-[(4-formylpiperazin-1-yl)(phenyDmethyl}-5-hydroxy-1-methyl-
6-ox0-1,6-dihydropyrimidine-4-carboxamide;

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

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

25  2-benzyl-N-(2,3-dimethoxybenzyl)-1-[2-(dimethylamino)ethy!]-5-hydroxy-6-0x0-1,6-
dihydropyrimidine-4-carboxamide;

2-{4-[(4-ethylpiperazin-1-yl)methyl]phenyl }-N-(4-fluorobenzyl)-5-hydroxy-1-methyi-
6-0%0-1,6-dihydropyrimidine-4-catboxamide;
30 : ‘
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-{4-[(2-pyridin-3-ylpiperidin-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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R3 is -Hor nethyl; 25 R4 is -CH2-phenyl, wherein the phenyl is optionally
substituted with from| to 3 substituents each of which i $3iapeépeiedent |y

fluoro, brono, chloro -OH, -Cl1-4 alkyl, -Cl-4 fluoroalkyl, -001-4 al kyl ,
-O-Cl-4_f] | kyl, -(CH2)1-2-N(RaRb), -SO02Ra, (

- (CH2) OY‘I 9%@?.?3 COZRb -NO2, -SRa, -N(RaRb) or phenylcy%)f%% ach Ra and Rb
is independently -Hor -C 1-4 alkyl; or a pharmaceutically acceptable salt

t hereof. 24. The conpound according to claim1l, which is a conpound of
-192 18 April 2006 WO 03/035077 Formula (111): PCT/GB02/04753 0 R \N HR3
wherein R2 is: (1) 5(2) (3) 10 15 20 (4) 25 (5) -Ci1-6 alkyl, -Cl-6 alkyl
substit ut WkhideN(RaRb) , with the proviso that -N(RaRpb) is not attached
to the carbon atomin the -Cl-6 alkyl group that is attached to the ring
nitrogen, -Cl-6 alkyl substituted with phenyl which is: (a) optionally
substi t ut e1d (DB idiméthaxybédnzyD-5hydsupd tdthydt aodae fihpdroppimdding-4- | ndependent | y
hal ogen ]bk th<"§]l}<yl -Cl1-4 hal oal kyl, -OCl1-4 alkyl, -0 Cl-4 hal oal kyl,
or - E‘RaRb); and (b) optionally mono-substituted with -Cl -4

al kyl %ubstltuted with a 5- or 6-nenbered saturated heterocyclic ring

cont ai ni ngnf ﬂ.@]ﬁbﬂ:} z@nﬁ;dﬂ@h&hﬂﬁkﬂzyﬂ-ﬁl@m@méﬁwm -ax®1,62 N atons, 0 or 10
at ons, andé ein the heterocyclic ring is optlonally

;
subst it ut ef y‘ﬁ?ﬂyﬁn’[“}lﬁ)‘?ﬂgfarpgxaygubstl tuents each of which is independently

N-(3-chloro-4-methylbenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-
10  carboxarids;

S-hydroxy-N—[(1R,28)—2—hydroxy—2,3—&ihydro-IH-inden—l-yl]—1~mcthy1—2—{4— [(4~
methylpiperazin—1—yl)methyl]phenyl}-6~ox0-1,6—dihydropy1imidine-4—carboxamide;

15  N-(4-fluorobenzyl)-5-hydroxy-2-(4-{ [(2R)-2-(methoxymethyl)pyrrolidin-1-
' ylJmethyl } phenyl)- 1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-(4-{ [(28)-2-(methoxymethyl)pyrrolidin-1-
yljmethyl} phenyl)-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;
20
N-(4-fluorobenzyl)-2-(4-{[(4-flucrobenzyl)amino]methyl }phenyl)-5-hydroxy-1-
methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

2—benzy1—N-(4wfluorobenzyl)—S-hydroxy—l-(2—morpholin—4—ylcthyl)-6-0xo—1,6—
- 25  dihydropyrimidine-4-carboxamide;

1-[2-(dimethylamino)ethyl]-N-(4-fluorobenzyl)-5-hydroxy-6-0x0-1,6-
* dihydropyrimidine-4-carboxamide;

30 N—(4-ﬂu0robenzyl)—5—hydroxy—6—oxo-1-(pyridin-3wylmethyl)—1,6-dihydropyrimidine-
4-carboxamide;

2-benzyl-N-(4-fluorobenzyl)-5 —hydroxy—6-oxo-1-(2-pyrrolidin—1—y1¢thy1)—1,6-
dihydropyrimidine-4-carboxamide;
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-Cl-6 al kyl, oxo, or a 5- or 6-nenbered heteroaromatic ring containing
from1l to 3 heteroatons selected from1l to 3 N atons, O oi8Aprih2@® and O
or 1 Satom -C 1-6 alkyl optionally substituted with -OH and substituted
with a 5- or 6-nenbered saturated nonocychc heterocycgl i contains from
1 to 3 W&BSE{onms selected from1 to 3 N atons, O O%c%;‘ﬁ’ﬁ%/@ﬁg and 0 or 1
S atons; wherein the heterocycle is optionally substituted with froml to
4 substituents each of which is independently -Cl1-6 allcyl, -0-Cl-6 alkyl,
oxo, or phenyl; or -Cl-6 alkyl substituted with a 5- or 6-nenbered '
het eroaromatic ring which contains from1l to 3 heteroatons selected from1
to 3 N atons, -193 18 April 2006 WO 03/035077 PCT/ GB02/ 04753 0 or 10 atorms,

and 0 or 1 S atons; wherein the heteroaromatic.,ring s ptionally
substi t ut e%erZVWT(?'@H?IP[’?“&%k SQUH@W%{P&‘HT% é’él%f’ﬁ‘d’&fl"%ﬁﬁlhglﬁ'lgé i ndependent | y
- C1- 6 al kydlihydrépyEilidinaieyboxamids; or phenyl; or a pharnmaceutically
acceptable salt thereof. R2 is: 10(1) (2) (3) 15 20 (4) 25 30 25. The
conmpound' according to claim?24, wherein -Cl-4 alkyYl, -(CH2) 2-3 -N(Ra Rb),
- (CH2) 15 3- pliebaprylpippadie2y N4 -Sresohenzyly-5-hydroxyh ppednditrrodefbst i t ut ed with
from1l to éhycﬁ%ﬁﬁﬂj&jﬂ@ﬂﬂcﬁrbmhd@f whi ch is independently fluoro, chloro,
bromo, -Cl_4 al'kyl, -CF3, -OCl-4 alkyl, -OCF3, or -(CH2)1-3-NRaRb); and
(b) optionally nono-substituted with (CH2)1 3-saturated heterocycl e which
is a 5- orNg4fieatbenesyl)-SSeytwrztl adethd2e(l ongpleiipiperidimgybdrmexgiéng from | to 3
het er Oatonﬁihycﬁﬁiyﬁﬁﬁéﬁﬂe-ﬁ-ﬂz%bﬂanﬁ&e;z N atons, O or 10 atoms, and O or | S

10 '

2-(1-benzylpiperidin-3-yl)-N-(4-flucrobenzyl)-5-hydroxy-1-methyl-6-ox0-1,6-

dihydropyrimidine-4-carboxamide;

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

N-~(2,3-dimethoxybenzyl)-1-[2-(dimethylamino)ethyl] -S-hydroxy-fé-oxo—l,ﬁ—
dihydropyrimidine-4-carboxamide; )

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

N4-(4-fluorobenzyl)-5-hydroxy-1-methyl-IN2-(2-morpholin-4-ylethyl)-6-0x0-1,6-
dihydropyrimidine-2,4-dicarboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-6-oxo-1-[3-(pyrrolidin-1-ylmethyl)benzyl]-1,6-
dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-[3-(morpholin-4-ylmethyl)benzyl}-6-0x0-1,6-
30  dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-{3-{(4-methylpiperazin-1-yl)methylfbenzyl } -6-0xo-
1,6-dihydropyrimidine-4-carboxamide;
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atons, wherein the heterocyclic ring is optionally substituted with from1l
to 3 substituents each of which is independently -Cl_4 al kylApsil pyod dyl ;
-(CH2) 1-3-saturated heterocycle, wherein the -(CH2)1.3- mpiety is

option tltuted with an -OH and the saturated le is a 5- or
6-rrenbawg\(§)3/§}$urat ed nonocyclic heterocycle which conpgéj%ég )r/%m l1to3

het eroatons selected from1l to 3 N atons, O or 10 atons, and O or 1 S
atons; wherein the heterocycle is optionally substituted with froml to 3
substituents each of which is independently a -Cl-4 alkyl; or (5)

-(CH2) 1-3-pyridyl; R3is -Hor nethyl; -194 18 April 2006 WO 03/ 035077

PCE)'/ G802/ 0H7(53lu8ﬂ>bbr&y})@=i%rdﬁh@r&ldx,8 WBer(mpgunmhe gﬁﬂﬁp?yiﬁ;ushopt [ ongl |y tent
substitute t supst | t (6] I C I'S 1 naepen ent Yy
fluoro, g‘?ﬁ‘} tﬁﬂmﬂwﬁ }6@‘3’%"@{“‘21%"'"&?6"9'50%‘@%@%& fluoroal kyl, -0-Cl-4 alkyl,
-0-d - 4f|uoroalky| - (CH2) 1- 2- N(RaRb) -SCPRa, - (CH2) 0- 2- CO2Ra,

- (CH2) 0- 2- B%&%Eﬂky oxySLEté (mb%gﬁ«m-)yhﬁéthﬁfb%ﬁ%ﬂl]»ﬁ g1 @ach Ra and Rb is

i ndepen or a pharnaceutically acceptable salt

ently
: thereofgj 2@ih Ydfﬂ@mé% é‘r?dfb%%%‘ﬂ?il ng to claim1, wherein Rl is
- C(=0 NH- (CH2) 1- 2- Rk ; and Rk is (i) a 5- or 6-nenbered saturated

heterocycl 4] f 1 s i ndependently
selected fr %Q%Bgﬁﬁg@stwdﬁgiy 6r(9§5‘1 {%R4§¥n%§n§%gérgﬁﬁ (k?let eroaromatic ring
cont ai ni ngylﬁm@hﬂllbelﬂﬁ’lblﬁ sllydepydpdine fieshatasifel v sel ected from N, 0andS; or
a pharmaceutically acceptable salt thereof. 20 27. The conpound accordi ng

to claim 28, erein i s, methyl.; is =H o hyl; R4 is

- CHz- p:luglnyg,’(4%8?‘%?Wyﬁ?%éﬁ%ﬁoé%}r%?tgylﬁﬁ?ﬁ%ﬁ%@%gﬁ{;'ut ed with from1 to 3
subst i t uendibydrepyninodineicetbokamideidependent |y fluoro, brono, chloro, -OH,
-Cl-4 alkyl, -Cl-4 fluoroalkyl, -Od-4 alkyl, -OCl1-4 fluoroallcyl,

_(CH2) 1- 2- N(RaRb) , - SQ2Ra, 30 -(CH2 Q- 2- N( Ra) CCRRb, - NC2,
_SRa, - N( RRS-lBprobmeay - Hydiooty-dapah %B’P@n‘%ﬁgﬁ%ﬁ‘&iﬁfl y -Hor -O-4
al kyl ;  or diaydtwsrirmdiaejdcditdryoxaniept abI e salt thereof. -195

15

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

N-(4-fluorobenzyl)-5-hydroxy-1-[4-(morpholin-4-ylmethyl)benzyl}-6-0xo-1,6-
20 dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(2-morpholin-4-ylethyl)-6-oxo0-1,6-
 dihydropyrimidine-4-carboxamide;

25  2-(2,2-dimethoxyethyl)-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-o0xo-1,6-
dihydropyrimidine-4-carboxamide;

2-(2,3-dihydro-1H-indo]-2-y1)-N-(4-flucrobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-
dihydropyrimidine-4-carboxamide;

30
2-[2-(4-benzoylpiperazin-1-yhethyl}-N-(4-fluorobenzyl)-5-hydroxy- I -methyl-6-oxo-
1,6-dihydropyrimidine-4-carboxamide;

2-1-(N,N-dimethylglycyl)piperidin-2-yi]-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
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18 April 2006 WO 03/035077 PCT/ GB02/ 04753 28. A conpound according to claim
1, which is a conpound selected fromthe group consi sti ngl1®fApril 2006

N-(2- et hoxybenzyl ) - 5- hydr oxy- | - net hyl - 2- (4- met hyl phenyl ) - 6- oxo- 1, 6-

di hydr opyrim di ne- 4- car boxam de;

N- (2, 3- 8RR % benzyl ) - 5- hydr oxy- | - met hyl - 2- ( 4- net hyFHRERAT6- oxo- 1, 6-

di hydropyr| m di ne- 4- car boxam de; 10

N- (2, 3-di net hoxybenzyl ) - 2-{4-[ (di net hyl am no) net hyl ] phenyl }-5-hydroxy-1 -
met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxam de; N-(4-fluorobenzyl)-2-{

4- [ (di net hyl am no) et hyl ] phenyl }-5-hydroxy-|-methyl-6- 15

oxo- 1, 6- di layéln Grimyddpdtinelid-4adbsanidede; o

N- (2, 3-di net hoxybenzyl') - 5- hydr oxy- 1- net hyl - 6- oxo- 2-[4- (pyrrolidin-1-

yl met hyl ) phenyl ] - 1, 6-di hydr opyri m di ne- 4- car boxam de; 20

N (4-f I uor bb@ﬁ&golrc)beﬁzyﬂl)yﬁhﬁkg&yu—memm -(16methph-2 3 dikydroyiti-mboleB-y13-6- y| met hyl ) phe

I d
nN-y(]4 I or%@%%@ﬂd Eh%lr%%yﬂfﬁ%ﬁﬁi%% gxo- 2-[4- (piperidin-1-ylnmethyl)phen

yl ]-- 1, 6-di hydropyri m di ne-4- car boxam de; 25
N- ( 2, 3- di mit{acaokram))-5- @dw@rmymyl Bty 23144e&dm9ar9@%d11ﬂa4ylyl net hyl ) pheny
| ]-6- oxo }’66d WL Am df) car boxam
N-(4-fl uoroben@bdr%yémﬁ ro>c<y T %dt hyl - 2-[ 4- (m)rphol i n-4-yl nmet hyl ) phenyl ] - 6-
oxo- 30 1, 6-di hydr opyrl m di ne- 4- car boxam de;
N-(4-fl uor I)ysimm lr:ﬁ&hﬁyi (12ndihf-14, é*a'f&&h%d:&gl%gﬁzz' gy |-

I 0XxQ ropyri m di ne-4-car 196 18 April
')2/02)6 V\@{ %#M@W‘WA@%@ ‘%4 [ (di et hyl ami no) net hyl ] phenyl
}-N-(2, 3- d| rret hoxybenzyl ) - 5- hydr oxy- I-rret hyl - 6- oxo-
1, 6-di hydr T | ] phenyl
FoN (4T U%I’%IL%?I 15 II%I’OW G oo RSl ERn 1D fRheR:
1, 6- di hydr &ai; dIXﬁé Sydi wmlﬁl@é-yl)pyrmhdme-l -carboxylate;
2-[ (di net hyl am no) (phenyl ) met hyl ] - N—(4 fI uor obenzyl) - 5- hydr oxy-1 - net hyl - 6-0
xXo- 1,

d
(4- %olrg%tq%@@kgg lgi)dj(@e{f[@ ﬁﬂ%%ﬁ% Cfr YU DA APRY T arelP- 5- hydr oxy- 1 - m
et hyI 6- oxp-1.6-@ihyidtepehoidine 3-pi-dihydrodymyanbdinedlicabpx ylate;
N- (4-fl uorobenzyl) -5-hydroxy-I| - net hyl - 6- oxo- 2- { phenyl [ (pyri di n- 3-

Yt Yl A R ez oy pyoliin a4 orobanayl) o by oo g6
0x0-1,6-dihydropyrimidine-4-carboxamide;
20
N-(4-fluorobenzyl)-5-hydroxy-2-[(2S,4R)-4-hydroxypyrrolidin-2-yl}-1-methyl-6-ox0-
1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-2-[(2S 4R)-4-hydroxy-1-methylpyrrolidin-2-yl}-1-
25  methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(25 AR)-4~(benzyloxy)-1-methylpyrrolidin-2-y11-N-(4-fluorobenzyl)-5-hydroxy-1-
methyl-6-oxo0-1,6-dihydropyrimidine-4-carboxamide;

30 2-[(25,4R)-1-benzoyl-4-(benzyloxy)pyrrolidin-2-y1]-N-(4-fluorobenzyl)-5-hydroxy-1-
 methyl-6-0xo-1,6-dihydropyrimidine-4-carboxamide;

2-[1-(N,N-dimethylglycyl)-2,3-dihydro-1H-indol-2-y1]-N-(4-fluorobenzyl)-5-hydroxy-
- 1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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15

2-benzyl - | - [ 2- (di met hyl anmi no) et hyl ] - N- (4-f | uor obenzyl) - 5- hyglngxy 2@60x0- 1, 6-
di hydr opyri m di ne- 4- car boxani de;

1-[ 2- (di_net hyl am no) et hyl]-N-(4-fl uorobenzyl)-5-hydr - 2-(2- met hyl phenyl ) -
6- oxo- 2@ Of’,“%@lﬁ hydr opyri mi di ne- 4- car boxam de; Wikl %

N- (4-fl uorobenzyl) - 5- hydr oxy- 1 - net hyl - 2- ( 4- net hyl phenyl ) - 6- oxo- 1, 6-

di hydr opyri m.di ne- 4- car boxam de; 25

2- benzyl - N- (2, 3-di net hoxybenzyl ) - 1-[ 2- (di et hyl am no) et hyl ] - 5- hydr oxy- 6- oxo
-1, 6- di hydropyri m di ne-4-car boxam de;

2-{4-[(4-ethyl pi perazi n-1-yl ) nmet hyl ] phenyl

-N-(4-fluorobenzyl)-5-hydroxy-| - et hyl -
L oxor 1, 6 SHhpemagyT R AR 2D florogzyh 5-hydrony-1methyl-6
N- ( 4- f | uor gaengvihydophydidoney-darborathige: 6- oxo- 2-{4-[ (2- pyri di n- 3-yl pi peri di n-
| - yl)nethyl ] phenyl }-1, 6-di hydr opyri m di ne- 4- car boxam de;
N- (4-fl uorobenzyl) -5-hydroxy-I| - net hyl - 6- oxo- 1, 6-di hydr op¥ri m di ne-4 -197 18
Apri'l  2906NBIBBrbesshB-rdmxpiongto Psmock h@Ed -dylcarbonyl)-2,3-
N- (2, 3-di W&%&?@Mmﬂa&@ﬂﬁi,hmkyaf@pyﬁnﬂmiew&mﬁm@mej , 6- di hydr opyr i ni di ne- 4-

~ car boxam de;
N-[4-fluoro-2-(trifluoronethyl)benzyl]-5-hydroxy-I|-nethyl-6-o0xo-1, 6-
di hydr opyr teitaiyd 8-(4-{ fldflnosohenzsidgmino]carbonyl }-5-hydroxy-1-methyl-6-0x0-1,6-

N- ( 3-chl or g: . .G A 6. ox0- 1. 6-di hydr opyri i di ne-
- (3 el or g o Bk MRAA hicy st A oDl yar opy

5- hydr 8%y- N-[ (1R, 2S) - 2- hydr oxy- 2, 3-di hydro-| Hinden-1-yl]-1-nmethyl -2-{4-[(4
- et hyl pi ge@akfberdzyh!sHivatdy!1lpétrylya-(4-methylmorpholin-3-yl)-6-oxo0-1,6-

} - 6- oxo- 1, g%tdéfh dr og‘}/lri m g}im?;-.é-,car boxam de; 15

N- (4-f | uor 813& Qﬁjl)ﬂn?’ DR SPORAYCE4- ([ (2R) - 2- (net hoxymet hyl ) pyrrol i di n-1 -

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

N- (4-f1 uor phewq: 5r06N Y Y- 9% Ydrdxyt Frbthly-2-B)-mdthiy T FHei 386 by @y 6+ ol i di n-1 -

yi et by ) 'ﬁﬁy @?ébe“%l’ﬂ{/l By ojglé 1 é{ydii%/dr E‘,’gyri e an de: 20

N- ( 4- f LBor SHEdepTimiging-4-CArbeRARIAG o ohenzyi ) am no] net hyl } phenyl ) - 5- hydr oxy- | -
nmet hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxani de;

S ey by 8 HRRAREIR L AR A RERARLARS SN SEME) -6~ 0x0- L, &

1- [ 2- (di medibydapirivitiasdyoetboremide f | uor obenzyl ) - 5- hydr oxy- 6- oxo- 1, 6-
di hydr opyri m di ne- 4- car boxani de;

20 2-(1-ethyl-2,3-dihydro-1H-indol-2-yl)-N-(4-fluorobenzyl)-5-hydroxy-1 -methyl-6-0x0-
1,6-dihydropyrimidine-4-carboxamide;

2—(1-benzoylpiperidin—2—y1)-N—(4-ﬂuorobenzyl)-5-hydroxy—1-methyl-6-0x0-1,6~
dihydropyrimidine-4-carboxamide;

25
N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[1-(pyridin-2-ylcarbonyl)piperidin-
2-yl}-1,6-dihydropyrimidine-4-carboxamide;

N—(4—ﬂuor0benzy1)—5—hydroxy-l-methyl-Z-(Z—methyl—l,2,3,4-tetrahydroisoquinolin—3-
30 yl)-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-(1-benzoylpyrrolid_in—2—yl)—N—(4-ﬂuorobenzy1)-5-hydroxy—1-methyi—6-oxo—1,6—
dihydropyrimidine-4-carboxamide; '
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30

N- (4-fl uorobenzyl)-5-hydroxy-6-oxo-1-(pyridi n-3-yl met hyl ) - 18 Bl 2@ opyri m
di ne- 4- carboxanide

2- benzy| - 4- quorobenzyI) 5- hydr oxy- 6- oxo- 1- ( 2- pyrr, erthyI) 1, 6-
di hydr o}%’r‘%3 ?*{"ne- 4- car boxani de; -198 18 April 2006 \‘/’\%lr&%}’g%

PCT/ G802/ 04753

2- benzyl - N- (4-f1 uorobenzyl ) - 5- hydr oxy- 6- oxo- 1- (2- pi peridin-1-yl ethyl)-1, 6-
di hydr opyri m di ne- 4- car boxam de; 5

2-(1- benzylplperldln 2- yl) N—(4 fl uor.obenzyl)-5- hydroxy | - met hyl - 6- oxo- 1, 6-

di hydr opyr im0 thyl-6-ox0-2-[ 1-(pyridin-2-ylcarbonyl)pyrrolidin-
N (4- quor?)\jt;Qenlz% hz{g@hydroxy I-Ine % -2 (i Fr%ytnhy p?perlglﬁ 2-yl)-6-o0xo0-1, 6-

di hydr opyr nitd BYHBL e
2- (1- benzyl pi peridin-3-yl)- N—(4 fI uorobenzyl) 5- hydr oxy- 1- net hyl - 6- oxo- 1, 6-

di hydr opyr r o de 211)-6-

1-{3- [(dl newdql%%b%%%efﬁﬁ n‘z“ﬁhifl ‘7N£1 %6%,18% dénn%ﬂ) 0Xohydroxy 6- oxo-1, 6-
15 di hydr ogihy!

N- (2, 3-di net hoxybenzyl) 1- [2 (d| rret hyl am no) et hyl ] - 5- hydr oxy- 6- oxo- 1, 6-

di hydropyri 4-car oxa

N (5 e e S R BB b P AN et ny 1) - 1, 6-

di hydr opy'r iflwbwbereyldS dadivay-drmedly]-6-0xo-1,6-dihydropyrimidine- 4—carboxam1de,

N4- (4 f1 uorobenzyl) - 5- hydroxy-1 - met hyl - N2 (2-nor phol i n-4-yl ethyl)-6-0xo0-1,6
hydr opyri m di ne- 2, 4- di car boxam de;

N ( 41 0o déﬁ%lmeshy@m%ﬂownﬁetbﬂw@[@0{0891}2&81% sy - ety 9% enzy 1 ] - 1, 6-

di hydr opyr i1[-dihyieopdridediios-aabeieimide;

N- (4-fl uorobenzyl)-5-hydroxy-I-[3-(norpholin-4-yl methyl)benzyl]-6-oxo-1, 6-

30 di hydropyri m di ne-4-car boxam de;

N- ( 4- f | uor GHESAR) - Bnpgddwiroxygyzofidin-2rdt- Ny flugebenzyh=3thygropsdt hyl | benzyl } - 6

-oxo- 1, 6- %elﬂ?dggﬁyjllﬁnalgydg@pyﬁnﬁﬁﬁ@mﬁ%ﬁgndg 199 18 April 2006 WO 03/035077

PCT/ GBQ2/ 047

N-(4- £t or obenzyl ) - 5- hydr oxy- 6- oxo- 1-{3-[ (4- pyri di n- 2-yl pi perazi n-1| -

yl) nmet hyl ] bé(ﬂzﬂaiorc}beﬂzyﬁ-ﬂhjft;mkydpwmoﬁmﬁlﬁé—:ﬁhﬂm-&ﬂﬂadﬁlda}) -1-methyl-6-

N (4-fl uor %QET%GM 0 Lar{)&agﬁ%rphol i n-4-yl nmet hyl ) benzyl ] - 6- oxo-1, 6-

5 di hydropyii n He- car oxam de;

N- (4-fl uor obenzyl) - 5- hydr oxy- 6- oxo- 1-{2-[ (4- pyri di n- 2-yl pi perazin-1| -

yl) met hyl ] be@zitdokobbnbd Y5 -Ryd6:8PiLdbebpe 2 3-Eiafdes XEThdbe-2-yi)- 1-methyl-6-
| 20  oxo-1,6-dihydropyrimidine-4-carboxamide;

2-[1-(N,N-dimethylglycyl)pyrrolidin-2-yl}-N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-
ox0-1,6-dihydropyrimidine-4-carboxamide;

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

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

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

N~(4-ﬂuor6benzyl)~5~hydroxy— 1-methy1—6—oxo~2-[1'-(pyﬁdin-2—ylcarbonyl)~l,2,3,4—
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10 N-(4-fluorobenzyl)-5-hydroxy-I|-nethyl -6-o0xo0-2-pyrrolidin-2-yl-1, 6-

di hydr opyri m di ne- 4- car boxam de; 18 April 2006

N4- (4- quorobenzyI) 5- hydr oxy- | - net hyl - 6- oxo- N2- (pyri di n-2-yl net hyl ) -1, 6-

di hydr opyri m di ne- 2, 4- di car boxam de; 15

N—(4-fl%03 889751 ) - 5- hydr oxy- | - (2- hydr oxy- 3- mor phol i ASESHHMEHY1 ) - 6- oxo- 1, 6
- di hydr opyri m di ne-4- car boxam de;

N- (4-fl uorobenzyl) -5-hydroxy-1-[ 4- (norpholin-4-yl met hyl )benzyl ] - 6-oxo-1, 6-
20 di hydr opyri m di ne- 4- car boxam de;

N-(4-fl uorobenzyl)-5-hydroxy-I-nmethyl -2-(2- nDrphoIin 4-yl| et hyl ) - 6- oxo- 1, 6-

di hydr opyr,j ine-.4-.cap Bexai-dei idine-4-carboxamide
2-(2,2-di rrlje g@ﬁ?ﬁ?fﬁigﬁ?@ﬁﬁdﬁ énrllzg?) ’ hydroxy | - met hyl - 6- oxo- 1, 6-
di hydr opyri m di ne- 4- car boxani de;

2- (2, 3-di hygrQet ﬂaahJzzymN)(muél@béﬂzybﬁammw1)mﬁh3méenxox1y6~| - net hyl - 6- oxo- 1

, 6- di hydr(ﬁg i ‘51 ﬁ %onx mde 30
2-[2-(4-b %{WPFWBB BT R € hyl ] - N- (4- 1 uor obenzyl ) - 5- hydr oxy- | - net hyl -
6- oxo- 4, 6-di hydropyri m di ne- 4- car boxani de;
2-[1-(N, N Gin- A1 W H=-otdbeidy G 18desxgl-hetbylae dr oxy- | - net
hyl - 6 200fl 5@5&%‘%’%‘%@“ ??}h 0350; ]7 b W
oxo- 1, 6- di ¥k HEng-4e 98X 8P de;  PCT/ GBO2/ 04753
N (4-1l uor obenzyl) 5 hydr oxy- |

;);rgt 2y|6 di ]ﬁi (Ijlérhr f:nnz,gla l'g)dg:xg %Bét!l}g r-\gQhe&y)éhﬁon@l)pyrrohdm-z-yl] -6-0%0-

N- (4- fﬂ@orbé@ﬁwﬂopm’(ﬂlm @@ybq hyl - 6- oxo0-2-(1, 2, 3, 4- tetrahydroqw nol i n-2
-yl)- 1, 6-di hydropyri m di ne-4-car boxam de;

¢ RS R (S gy o

n-2-y

(2S, 4R) - 4- ﬂhmrbnyjdﬂpyyr))h&n@élyl{p(OAOﬂlﬁuﬂ)h)Gb@Yleql spearitay| } - 5- hydr oxy-

1- net hyl - 6- oxo- 1, 6- di hydropyrl m:di n-2-yl ) pyrroli d| ne-1|-carboxyl ate; 15
tert-butyl (2S, 4R- - S 16-0%0-1.6-

[ (4-fl &bro hi—g‘@t‘éhﬁlﬂai%?ﬁé’w‘f“ Hugrpbfogyl) Sy e e ’

0Xx0- 1, 6- di bigdrep)yinifingi4razboydn)idét- hydr oxypyrrol i di ne-1-car boxyl at e;
2-[(2S,4R) - 4- (benzyl oxy) pyrrolidin-2-yl]-N(4-fl uor obenzyl ) - 5- hydr oxy- | - met
hyl - 6- oxo-1, 6-di hydropyri m di ne- 4- car boxam de

N- (4-f | uor Nk(éﬂ']zzptqlx:&-yl) Yolryy2-gthg-taggye- %Ihﬁ?dﬁ@;h?’wllﬂnb’@?yﬁm?d‘yr] 1- met hy! -
6-oxo- 1, 6, 4ijhyslampabhyHdine14afaramam de;

20
2- [(2S,4R)—1-acetyl—4—(benzyloxy)pyrro]idin—z-yl]—N~(4-ﬂuorobenzyl)-5-hydroxy‘-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N—(4—ﬂuor0benzyl)—5-hydroxy—Z—(l-isonicotinoylpyrrolidin—Z—yl)—1-methyl—6—oxo-1 6-
25  dihydropyrimidine-4-carboxamide;

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

30  N-(4-fluorobenzyl)-3-hydroxy-1-methyl-2-{ 1-[(1-methyl-1H-imidazol-2-
yl)carbonyl]pyrrolidin—2—yl}—6-oxo—1,6—dihydropy1inﬁdine—4-carboxarrﬁde;

2-[(2S AR)-1-acetyl-4-hydroxypyrrolidin-2-yl]-N- (4-fluorobenzyl)-5-hydroxy-1-
methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
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N- (4-fl uorobenzyl)-5-hydroxy-2-[(2S, 4R) - 4- hydr oxy- | - met hyl pyr
rolidin-2-yl]-1- 25 methyl - 6- oxo-1, 6-di hydropyri m di ne- 4- cas bexihpdde;
2-[(2S, 4R) - 4- (benzyl oxy) - 1- net hyl pyrrol i din-2-yl]-N-(4-fluorobenzyl)-5-hydr

oxy-1- net hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4-carboxam de; 30 __
2-T(2S, M BP3WEnzoy! - 4- (benzyl oxy) pyrrolidin-2-yl]- N i’i“f’ﬁ%ﬂ‘&i‘%‘benzw ) - 5- hyd
roxy-1- methyl-6-o0xo0-1, 6-di hydropyri m di ne-4-car boxam de;

2-[1-(N, N-di net hyl gl ycyl ) -2, 3-di hydro-| Hindol - 2-y1] - N- (4-f | uor obenzyl )-5-h
ydroxy- 1-methyl - 6-o0xo-1, 6-di hydropyri m di ne-4-carboxam de; - 201 18 April
2006 WD 03/ 035077 PCT/ GBO2104753

2- (1-benzoyl - 2, 3-di hydro-| Hi ndol - 2-yl )-N-(4-fl uorobenzyl) - 5-hydroxy-1I| -nmeth
yl - 6- oxo-1, 6-di hydropyri m di ne- 4- car boxam de;

N- (4-f 1 uor aﬂb@ghnpc%bwapﬂwdmwﬂ1#&714:%10692)6222'1)[§b3(db%yrldl?lﬁtbﬁ:@i%‘)ér bonyl ) -2, 3
- di hydr o- 1 g-dildeipy@midide-4Lcdibskiatiydds opyri m di ne- 4- car boxam de; tert-butyl
3-(4-{[(4-fluorobenzyl)am no] car bonyl } - 5- hydr oxy- | - net hyl - 6- oxo- 1, 6-

di hydr opyri m di n-2-yl) - 4-net hyl pi perazi ne-|-carboxyl ate; 10

N- (4- f | Bior Bleathyl)-mBthiyipireoip-1-yhrdt-tyfluopobemzyRet-hydrowdr methylrf- 95y | ) - 6- oxo- 1, 6-
di hydr opyr i pi £ &850 R0X 8 A& mide:

(+)-N-(4-f F?o‘%?@%ﬁ%‘ﬁ?ﬁ%oﬁ%? oxy-f}ef met hyl - 2- (4- et hyl nor phol i n- 3-yl ) - 6- oxo-
1,6- 15 di hydropyri m di ne-4-carboxam de

(-) - N (4- f Nu@rflossbzydy))~Bhildyckyaxyethylrde{ ki 1-oRidoghidet 2y | nor phol i n- 3-yl ) - 6- oxo-

1, 6- di hydr ri i di A-car boxanid o

2-(1-ethyl ygg%boamgrggalﬁIfﬂ]ggﬁg?é;@y%ﬁ@(yﬂn??ﬂ%ﬁ S%Ig%xzawc)le-’ 5- hydr oxy- | - et hyl
- 6- 0x0101, 6- di hydr opyri m di ne- 4- car boxam de;

2-(1- benzO)Q'-(ﬂlfﬁﬁfdbgﬁzg})%‘—wd}ox|§t|=1@1&5&1&1@6)@33[lzepbn)aziﬁdftychrbmy})ﬂyymﬁﬂhyI -6-0x0-1, 6

i.ne-4-car

- di hydr opyr.m .noxam de: 23

N-(4-fl uoréﬁ'@%@‘@y@9wa%§%fc}%8¥wa@6- oxo- 2-[| - (pyri di n- 2-yl car bonyl ) pi pe
ridin- 2-yl]-1,6-di hydropyri m di ne-4-carboxam de;

N- (4- 11 uor gt | ety DY MY adn-a"Ri-Ry-RofbaBh Byl yddexs. 13ndhflet sby dr oi soqui n
ol i n-3- 3093 é%?(tgrti]’%l%ghr g%] r idﬁn' dione-lglﬁ?lgar bygiear?ﬁ de; ’

2-(1- béﬁzo}%ﬁhﬁ&WﬂM@f@F?-%@q | uor obenzyl ) - 5- hydr oxy- | - met hyl - 6- oxo- 1,
6- di hydropyri m di ne-4-carboxam de; -202 18 April 2006 WO 03/ 035077

PCT/ GB02/ 0 b e ATt i tfonvlini 1.9
"N-(4-fluor é%é%l’i?rﬂbﬁe%zﬂ?g/sdfr’%d%%"?’ I b %%t%‘%‘y% LléP ?)t;% I-qigﬁe&yzsgy??yd)ipw? r2'.;']ZI)I}I car bonyl ) pyrr
ol i di n- yl]-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

20  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-(4-methylthiomorpholin-3-y1)-6-ox0-1,6-
dihydropyrimidine-4-carboxamide;

N-{4-fluoro-2-(methylsulfonyl)benzyl]-5-hydroxy-1-methyl-6-oxo-2-{1-(pyrazin-2-
ylcarbonyl)pyrrolidin-2-y1}-1,6-dihydropyrimidine-4-carboxamide;

25
2-(l—acctylpyrro]idin-Zuyl)—N-[4—ﬂuor0—2-(methylsulfonyl)benzyl]—5-hydr0xy—l~
methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

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

2-[1-(acetylamino)- i-methylethyl]-N-(4-fluorobenzyl)-5 ~hydroxy-1-methyl-6-0xo-
1,6-dihydropyrimidine-4-carboxamide;
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-yl]-1, 6-di hydropyri m di ne- 4- car boxam de;
(4-fluorobenzyl) -5-hydroxy-| - net hyl - 2- (1- et hyl pyr 18 April 2006
l'idi n-2-yl)-6-o0xo0-1,6- 5 di hydropyrim di ne-4-carboxan de;
-[(2S, 4R benzyl oxy) - 1- (pyri di n-2-yl car bonyl ) pyrr yl]-N-(4-
| uor obgr‘?z“ﬁ’ 8757 hydr oxy- | - net hyl - 6- oxo- 1, 6- di hydr opyr"? %?%Qéﬂsﬁ car boxani de;
0
2-[ 1- (di et hyl am no) - 2- phenyl et hyl ] - N- (4-f | uor obenzyl ) - 5- hydr oxy-1 - nmet hyl - 6
-0x0- 1, 6-di hydropyri m di ne-4- car boxam de;
2-[(2S, 4R) - 1- benzoyl - 4- hydr oxypyrrol idin-2-yl]-N(4-fluorobenzyl)-5-hydroxy
-1 - met hyl 5 6r.9% 1@1%@ eNSyIfs-G BHe#B1-6-bRo-1,6-
N-(4-fl uorogenzs( : ﬂf (1 ?dsg%b):lyl b - di hggro | H1 ndol - 2-yl)-1-net
hyl - 6- oxodity QWH}‘GFP%' y *H"?l - 4- car boxam de:

4-f|uorobenzy|) 5- hydroxy 2-(1-isopropyl -2, 3-di hydro-1 Hindol -2-yl)-1-ne

[
X
[
(
| -
(
hyl - 6- 20 I Ny Chls ! 3l
-[1- (N, N- efg?lq r?ét g}fgy%({ég{pl)gNgggﬂ r@??%ﬁ&o){éb%erﬁﬁp 18- 5- hydr oxy-1 - ne
hyl - 6- Soxbﬁﬂlhy Qfiemides - car boxam de; 25

{1-[ (6-bronopyri d| n-2-yl )carbonyl ] pyrrolidin-2-yl}-N(4-fluorobenzyl)-5-h

»

droxy- 1-pethyl -6-oxQ- - di hydr car boxam de;

N-(4-fl uorgeb%%wge@yﬁféwgwyﬂ Eﬂ?f lfn%hﬁ"r?‘éémafplgperam n-2-yl)-6- oxo- 1, 6-
di hydr opyr ylmrdmnybp@emamkﬁaydhﬁqodel ,63tihydropyrimidine-4-carboxamide;

2- (1- benzoyl - 4- et hyl pi perazi n-2-y1)- N (4-fl uorobenzyl)-5-hydroxy-I-mnethyl -

6- - 1, 6- yd d 4-
N- ?zof 1Qor %b?@ﬁ;%ﬁlh‘?cﬂ’gig'hwf%ﬁﬂeﬁgg {8-@etltiglbepaflip-orod-Ear bonyl ) - 1, 2

, 3,4 - 203dihjdopypintilin@@Qarboximidd/ 035077 PCT/ GB02/ 04753

- B-

tet rahydr oqui noli n-2-yl]-1, 6-di hydropyri m di ne-4-car boxam de;
2-(1-acetyl pyrrolidin-2- yl) N- (4-fl uorobenzyl ) - 5- h¥droxy 1- met hyl - 6- oxo-1, 6
- di hydr op¥r{Hfiugiobenzal)caidonsi- del(1H-imidazol-5-ylcarbonyl)amino]-1-
2-[1-(cycl 9%91% Haf &@w éayamlcm@mggnmidlnewaéwxmmepbenzyl) 5-hydroxy-1-m
et hyl - 6- oxo- hydr opyri m di ne- 4- car boxam de;
N-(4- flélorobenzyl ) - 5 hydr oxy- | - met hyl - 2-[ 1- (et hyl sul f onyl ) pyrrolidin-2-y1]
0x0- 102]1-Berttoyiyt(pypyini WyldirbayhpiparntinRei-Hd4-fluorobenzyl)-5-hydroxy-
N-(4-fluor ) | (4-net hyl nor phol i n- 3-
yl)car bony??g;@}@ygﬂx M@hﬁyﬁfngﬁ%ﬁ%ﬁf‘%mﬁ%r opyri m di ne- 4- car boxam de; 15
2- (1, 4-di met hyl pi perazi n-2-yl)-N-(4-fl uorobenzyl)-5-hydroxy-I-nethyl - 6- oxo-
1, 6- di hyd!Z—(MlMé 1dl~ﬂ£th§1'p faﬁﬁmﬂ) -Sie(4-fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-
(4f|blOI‘ 1% dz dr hyI 6- oxo- 2-[ 1- (pyri di n- 3-yl car bonyl ) pyrr
ol i di n292 § 1 Wﬁ%ﬁ‘%@%‘? e 4- car boxam de;

2-[4-(benzyloxy)-1-(pyrazin-2-ylcarbonyl)pyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-0xo0-1,6-dihydropyrimidine-4-carboxamide;

25 2-(1-acetylpyrrolidin-2-yl)-N-(2,3-dimethoxybenzyl)-5-hydroxy-1-methyl-6-0xo-1,6-
dihydropyrimidine-4-carboxamide;

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

30
N1-[1-(4-{[(4-fluorobenzyl)amino]carbonyl }-5-hydroxy-1-methyl-6-0x0-1,6-
dihydropyrimidin-2-y1)-1-methylethyl]-N2,N2-dimethylethanediamide;

2~(1-acetylpyrrolidin-2-yl)-N-[2-(dimethylamino)benzyl] -5-hydroxy-1-methyl-6-0X0-
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20

2-[(2S,4R) - 1- acet yl - 4- (benzyl oxy) pyrrolidin-2-yl]-N-(4-fl uds$ alpeihz§do) - 5- hydr

oxy 1- methyl - 6-oxo- 1, 6-di hydropyri m di ne- 4-car boxani de;

N-(4-f1 | ) - 5- hydr oxy- 2- (1-i soni coti noyl pyrroljdin-2- - 1- et hyl - 6-

0x0-1, 6- [g%g%a%dr opyri m di ne- 4- car boxam de; PCQ}&O%&M&)

2-{1-[ (et hyl am no) carbonyl ] pyrrolidin-2-yl}-N(4-fluorobenzyl)-5-hydroxy-I-

“met hyl - 6-oxo- 1, 6-di hydropyri m di ne- 4-car boxam de; 30

N- (4-f1uorobenzyl)-5-hydroxy-I-methyl-2-1 1-[(1-nethyl -1H i m dazol - 2-

yl)carbonyl ] pyrrolidin-2-yl }-6-0xo0-1, 6-di hydropyri m di ne-4-carboxam de;

2-[ (2S, 4R) - 6-anetiiobyrimidind Moostoyaiae; di n-2-yl ] - N-(4-fl uor obenzyl ) - 5- hydr oxy-

| - met hyl - 6- oxo-1, 6-di hydropyri m di ne-4-car boxanni de; - 204 18 April 2006

WO 03/ 035077 PCT/ GB02/ 04753

-[ 1 - (ani | i #H2Sx beseylypwphidiot2-dl-N-(2-pplobbaayd-Fhydorgdemeylo-gonlyetr oxy- | - met hy

- 6- 0x0- 1, BnyldpiAnRRYE-4 B BbARIdE; car boxam de; 5

-(4-ethyl -1 -nethyl pi perazi n- 2-yl ) - N- (4-f | uor obenzyl ) - 5- hydr oxy- | - met hyl - 6-
1, 6~ di hydr opyri m di ne- 4- car boxam de;

6-
(
O_
(4-f | uor abentlybiobdnzily-Gmgargxy-2-fdhirdrbx 21 {fyrdz{nl 2-gicatb oy pi o idi22-y1]-
| ) car bonyl . Ok 1.0l =2 - 6= 0x0- 1, 0-di opyri m di ne-4-carboxam de; 10
(4-fluoro %{? ]IO§ bgé' E?@@@pﬁnﬂn@@ﬁ% -gg?dggo- [ 1- (pyrazi n-2-yl car bonyl ) pyrr
[
[
6
(

ONTN
X

o Z<Z

idin- 2-yl]- 1,6-dihydropyrim di ne-4-carboxani de;
(4R) - 3-1 g@ﬁi-gai-g [}zﬁﬁuérbbsihéﬂ)ahﬁlﬁd}caﬂbchﬂ!]]}ﬂgh)(dﬁoiﬂyﬁéﬁh?le@aw-]),65- hydr oxy- | - net hy
- 0XO; 1. 6-di.hydr gpyrl m di.ne-4-car. o -
4T or QBB IRk Fer By e (2 PR Stiasote 6 carborcamice;

met hyl - 4- (et hyl sul f onyl ) pi per azi n- 2-

- 6- 0x0- 12-ﬁzﬁh&%ﬂﬁ&%ﬂiﬂﬂowpﬁ%lﬂmﬁﬁpﬁﬁ-@%bbe%?;{lhs-hydmy-1-methy1-

(4-fl uorobenzyl’) - 5- Hydroxy-T - nmet hyrl - nmet hy I ofror phol 1 n-3-yl ) - 6- oxo-
6- i hy By | OBNHRP AT AT hognide:
[ 4-fl uoro-2-(nethyl sul fonyl)benzyl]-5-hydroxy-I-nethyl - 6-oxo-2-[1-(pyrazi
2- ylgar { di; N3.2- - » i i mogin - . xam de; 25
(1- gc@?y ﬁ%&%%%ﬁ%éln%%gﬂﬁxgﬁk%eﬁp E%%g%ﬁ)%eaﬁ%ﬂgﬁ If @%g s é)i)"%/l ] - 5- hydr oxy
- et hyl -cakenyllpgeriingldyl bfyoxprditdingdrapysiaridios 4 epdexamide;
-(3-acetyl-1,3-thiazolidin-2-y1)-N (4-fluorobenzyl)-5-hydroxy-I|-nmethyl-6-0
x0-1,6--30 di hydropyrim.di ne-4-carb i-de; .
52110 ( cot YV AT S RYAGE TR f AP SIS S RREBR - et byl - 6- 0
- x0- 1, 6- di ydjcathpnyliandha}ethdb-Gaxbdytadihgtropyrizidine-4-carboxamide;

20 -

- N

Z<rz

=

Z

N NS

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

25 2-(4-acetyl-1,2-dimethylpiperazin-2-yl)-N-(4-fluorobenzyl)-5 —hydroxj—hmethyl-ﬁ—
0x0-1,6-dihydropyrimidine-4-carboxamide;

. N-(4-fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-2-[ 1 -(pyrimidin-4-
ylcarbonyl)pyrrolidin-2-yl}-1,6-dihydropyrimidine-4-carboxamide;

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

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-methyl-1-[(1H-pyrazol-5-
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2-(1l-acetyl pyrrolidin-2-yl)-N(2-ethoxybenzyl)-5-hydroxy- 118w®phy20606- oxo- 1, 6
- - di hydropyri m di ne- 4- car boxam de;

-~ 2-(4-ac l.-l- et hyl pi perazin-2-yl)-N(4-fluorobenzyl).-5- xy-|-methyl -6
-0X0- 5 ,Oél-o%jﬁlo%dr opyri m di ne- 4- car boxam de; IP)ZTE;BE%&%%

N- (4-fl uor obenzyl) -5- hydr oxy- 1 - net hyl - 2-[ 1- net hyl - 4- ( pyr azi n- 2-

yl carbonyl ) pi perazi n-2-yl ] - 6- oxo-1, 6-di hydropyri m di ne-4- car boxam de; 10
2-(1-acetyl pyrrolidin-2-yl)-5-hydroxy-I-methyl-N[2-(nethylthio)benzyl]-6-0
x0- 1, 6- di hydropyri m di ne-4-carboxam de; N (4-fluorobenzyl)-5-hydroxy-2-{
1-[ (1H-i m dgaeionfiantifaledAnsloxan, 6 aihydropyiBiitink @tdagboxamide;

}- 1- net hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxam de; 15

2-[ 1- benzoyl - 4- (pyrazi n- 2-yl car bonyl ) pi perazi n-2-yl]-N-(4-fl uorobenzyl)-5-h
ydr oxy- 1- reel(2R.HRB1-esetyl #-Betbivyprira -2yl [N -(etluorehen ik 2hydrexy-1-

2-(4- b-enz0%étﬁyafrﬁeéxﬁw,@&B?&r@%&dﬂﬁ&hé‘hkﬁﬂ‘oﬁﬁmﬁé-Uor obenzyl ) - 5- hydr oxy- | - net hyl -
6- oxo- 20 1,6-'di hydropyri m di ne- 4- car boxam de;

2-[4-( bénzyl oxy) - 1- (pyrazi n-2-yl carbonyl ) pyrrolidin-2-yl]-N(4-fl uorobenzyl
) - 5- hydr oxy{1LH diedethylanfna)iore)icebyl thyhrplidin gy j-Ni(diflneroberzai)bewdroxgd; 25
2-(1-acetyl | di A N (2 3-d] (benzyl ) - 5- hydr oxy- | - net hyl - 6- ox
o1 o ai B dndda sty ikany

2-(1-acetyl pyrrolidin-2-yl)-5-hydroxy-N(2-nmethoxybenzyl) - 1-net hyl - 6- oxo-1,
6- - di hydr opy I-Pf-‘@[ﬁﬁuél‘c@ Y RAIFSRA)b&ILylJamino }carbonyl)-5-hydroxy-1-methyl-

N1-[1-(4-{[(4- r obenzyl.) a carb . +.- 5z hydr -J.=net.hyl - 6- oxo- 1, 6-

di hydr dfyr iéﬁxﬁ#@%@‘%ﬂﬁf?@%ﬁﬁﬂ%ﬁﬁ%@i@‘lﬁﬂﬁg*}ﬁ{m RS i de.

2- (1- acet ylcppoxamhide]i n- 2-y1) - N-[ 2- (di et hyl ami no) benzyl ] - 5- hydr oxy- 1- et hyl -
6-oxo - 206 18 April 2006 WO 03/035077 PCT/ GB02/ 04753

1, 6-di hydr;ﬁg&i m di ne- 4- car boxam de; _

2-[ (29) - 1- EHRY HPEIzodrhmothgrypyRelidin-1yldi-¢hBrergbenz g )-Aatesy 1 - net hyl - 6- ox
0- 1, 6- di hysbugmyrdxoi ich-didtydtopaifdidinemca®ox dnide;

N-(4-f |1l§0r obenzyl ) - 5- hydr oxy- 2- [ 4- hydr oxy- | - (pyrazi n- 2-yl car bonyl ) pyrrolidi
n-2-yl]= 1-nmet hyl - 6- oxo- 1, 6-di hydr opyri m di ne- 4- car boxamn de;

N-[ 1- ( 4- { [ (b4-Tleasobsbed - §Hhydion nd| 4 dsapopylsilfayhyldnehylpipeissindyiil- B- oxo- 1, 6- 10

plijhydr opy r il B-cAovil0-dikydFelyRw @hoy chivBkAadol 2, 1- b] [ 1, 3] t hi azol e- 6- car boxam

e, . .

-[(2S,4S)-1-acetyl -4-fluoropyrrolidin-2-yl]-N(4-fluorobenzyl)-5-hydroxy-|

met hyl - 620} @-dimethgli-h okstogdynl fony] Fhipeeazdr-2-g1) Db afiaotehienzyl)- 5-hydrox y-1-

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

1 N -_—

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

25  N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-[(methylsulfonyl)acetyljpyrrolidin-2-
' y1}-6-0%0-1,6-dihydropyrimidine-4-carboxamide;

2-{(28)-1-acetyl-4,4-difluoropyrrolidin-2-yl}-N-(4-fluorobenzyl)-5-hydroxy-1-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-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

2-[(2S)-4,4-difluoro-1-methylpyrrolidin-2-yl]-N-(4-fluorobenzyl)-5-hydroxy-1-
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15
N- (4-fl uorobenzyl) -5-hydroxy-|-met hyl -2-{1- et hyl - 4- [ ( 1- met$ippril 2B0d6m dazol -
2- yl)carbonyl ] pi perazi n-2-yl }-6-0xo0-1, 6-di hydropyri m di ne- 4- car boxam de;

N-(4-fl W%{(B@?@W' ) - 5- hydr oxy- | -nethyl-2-(1-nmethyl -| P_C‘{I“IGBOZIMTSS

[ (5- et hyl -17°3, 4- oxadi azol - 2-yl)carbonyl]am no }

et hyl ) - 6- oxo- 1, 6-di hydr opyri m di ne- 4- carboxam de; 20 N1-{
1-[4-(1[4-fluoro-2-(nethyl sul fonyl )benzyl ] am no} car bonyl ) - 5- hydr oxy- 1| -
met hyl - 6- oxo- 1, 6- di hydropyri m di n-2-yl]-1-nethyl et hyl }-N2, N2-

di met hyl et hanedi ani de; 25

2- (4 acet ymethy2-6bixoEt b pir @gdlﬁe-&cxﬂb),xdﬂn&é f 1 uor obenzyl) - 5- hydr oxy-1 - net h
yl - 6- oxo-1, 6-di hydr opyri nm di ne- 4- car boxam de;

N—(4 fluorobenzyl)-5-hydroxy-I -nethyl - 6-oxo-2-[1-(pyrim din-4-
yl car bonyl ﬂ‘b@}@medwm@nwl] -5- hy@owhmﬁ@b&romﬂdi@mms-boxam de; 30

N- (4-fl uor ghemns r|md|n5-
yl E:ar bogyl ?pyr r%}{l?pgﬁﬁlﬂgﬂgﬁil‘yrb m"ggfy?‘??n%y" car boxam de;

N- (4-f | dorobenzyl) - 5- hydr oxy-1 - rrethyl 2-{1- n'ethyl-l [ (1H pyrazol -5 - 207
18 April 200@-WOrdhHBEDRIrGGT wﬂigrtmmathyrp@[rm@wmam no] et hyl

b i or ar YA B B BRI cent oS obenzy ) -5 nyar ony-

| - met hyl - 6- oxo- 1, 6- di hydropyri m di ne- 4- car boxam de; 5 2-{
}1 [ ( <(1| I4 et hyl{@%ﬂ 41@)1 f{a@ﬂsﬂﬁ%ﬁﬁh&)%ja@étquimrin&hdklypymhmn 2-y1}-N-(4-
ro 0
et hyI 6-0 Bor? bﬁ&éﬁl@&/ '“?f%ﬂ‘} fie*g-L O iByropyigudine-4-carboxamide;
N-{1-[4- ({[4-fluoro-2-(methyl sul fonyl)benzyl]ani no}carbonyl ) -5-hydroxy-1| - me
thyl- 10 = 2.[(28)-44-difiyoro-1- -2. 231 5.
6 0X0-1, 6- [ )ropyr?orﬁ‘? (%yr%mn?yicja_rbon)[rl?wrrglg%nlz yI] o %ggf’fﬁbefz%lf Fl, 3]t hi azol e-
- carboxa y-1-toiethyl- 6-oxo 1 6- hydropynnud1ne~4£arboxann e;
2 [ (2R 4R) - 1- benzoyl 4- et hoxypyrrolidin-2- yI ]- N—(4 fl uor obenzyl ) - 5- hydr oxy

N ffiuﬁlrléﬁ('enzgf%%e‘gzyﬂ'%%&%?‘%‘r AL ﬁ’?’r’ig}r'wl) L-methyl pi perazin-2-y

1]1-1- net h{ﬁmew &lamyl)anmdeﬁwfym GHone 1 4-ditgdtopydmidiie

2-[1, 2- di nedcdikamtte( met hyl sul f onyl ) pi perazi n-2-yl |- N—(4 fI uor obenzyl ) - 5- hydr
oxy-1- 20 nethyl -6-o0xo0-1, 6-di hydropyri m di ne-4-car boxam de;

N- (4-fl uor obenzyl) - 5- hydroxy-2-[ (2S, 4R) - 4- net hoxy- | - ni et hyl pyrrolidin-2-yl]
-1- net hyl 26;@Mnneth)&uﬁm)mmpmpmdmmym\c@r@mr@mg@}s Bpiroxy-1-

| Tf?rrfeth(ﬂgl @8‘?‘?12&1 ac?ﬁ%ﬁz’é r r o arbé)xanude

yl }-6-0x0-1, 6-di hydropyr| m di ne- 4 car boxam de;
i2 [(Zﬁ:)I 1- 2¢@RUR)4-ethakly - REBPMRlR) b RecB iyl d ot 4y f)lies.obenzyl ) - 5- hydr oxy-
- et ny fluorobenzyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide; '

25 2-[(28)-4,4-difluoro-1-(pyridazin-3-ylcarbonyl)pyrrolidin-2-yl1}-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-ox0-1,6-dihydropyrimidine-4-carboxamide;

2-[(25)-4,4-difluoro-1-(pyridin-2-ylcarbonyl)pyrrolidin-2-y1]-N-(4-fluorobenzyl)-5-
hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide;

30
2-{(25)-1-[(dimethylamino)(oxo)acetyl]-4,4-difluoropyrrolidin-2-y1 }-N-(4-
fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;

N-(4-fluorobenzyl)-5-hydroxy-1-methyl-2-{ 1-fmorpholin-4-yl(oxo)acetyl|pyrrolidin-
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X0- 1, 6-di hydropyri m di ne-4-car boxam de; 30

(2R, 4R) - 1- acet yl - 4- et hoxypyrrolidi n-2-yl]-N(4-fl uorobengwpyi 36¢6/dr oxy- |
met hyl - 6- oxo- 1, 6- di hydr opyri m di ne- 4- car boxani de;

[ (29) -difJ uoro-|-nmethylpyrrolidin-2-yl]-N(4-fl Z¥!1) - 5- hydr oxy-
- 208 Yg“’i’é?gu"w 2006 WO 03/ 035077 R

nmet hyl - 6- oxo- 1, 6- di hydropyri m di ne- 4- car boxam de; PCT/ GB02/ 04753

N- (2, 3-di net hoxybenzyl ) - 5- hydr oxy- | - et hyl - 8- oxo- 2-[ 1- (pyri dazi n- 3-

yl car bonyl ) pyrrolidin-2-yl]-1, 6-di hydropyri m di ne-4-carboxam de; 5

N- (4-fl uorobenzyl)-5-hydroxy-I1-nmethyl -2-(1-nmethyl -1-{[ norpholin-4-

y| (oxo0) acet2yyl}-araxpd}@tiiydrppbinddiae-4-drbdkayde:opyr i m di ne- 4- car boxani de; 2- {

(2R, 4R) - 1-[ (di net hyl am no) (oxo) acetyl ] - 4- met hoxypyrrolidin-2-yl } -N(4 10
quorobenzyI&-S-h droxy-1| - net hyl - 6- oxo- 1, 6-di hydr opyri m di ne-4- car boxani de;
2-1(29) -4, & ?$)|‘hﬁﬁ@ﬂqfh}ﬂ@yin@)ﬁﬁm)ﬂzety]]maroﬂid'myﬂ-yl[})W—(fl—ﬂuorobenzyl)—5~

ol i di n- 2-ylnyddx{-4-rhdir@I6QRENZH lihgRopyrimidine4- ide;

hydr oxy-.1- nhgt hyf- 6- o%- 1, g é?t%grﬁg%%ﬂr?ﬁnai4ncéi{b2§%nélrd%oxam de; 15

N-(4-f1 aor obenzyl ) - 5- hydr oxy- 1| - met hyl - 2- {( 2S, 4S) - 1- net hyl - 4-

[ (et hyl sul2f A )-Bdined]yamine|dxd)anetZHpstrrolidif-200 P-NL(4SHwbrdrgdr opyri m di ne- 4-

car boxam de;. 42+ 5 i ! | f . ol.b.di n-2-yl .

YN (4-f ugl}e(t)lﬁ)é%geg/‘lf%lﬁ g_hﬁ%% )h(-%!%lﬁ(?—%—%) o-_l%néﬁH’cgglg)rn(?mﬁme—&cgrbx;{anude,

met hyl - 6- oxo- 1, 6- di. hydr opyri m di ne- 4- car boxam de; 2-{

(2R 4R) - 4- NlIC[Q>(§I={[(4{ﬂﬂ6ﬁibbﬂdyﬁéﬂ1ﬁ@)c€a%ﬁ)l%ﬂigﬂio}qﬁxfnﬁé@ﬂlﬂ@&bzhé’u| }-N-(4-

| or oGz ka2 YA TR L 5 RS L B ] - 4- ar boxam e

2-[(2S)-4,4-difluoro-I-(pyridazin-3-ylcarbonyl)pyrrolidin-2-yl]-N(4-fluoro
benzyl ) - 5- 2y kedpyRE 2 Sno s fAnSodi. L _']Jaf‘o- -1 xani de;
- 2-1(29) -4, ng‘%?l @_L%PP?(pyr_i g}}n g é?‘%ﬁb’%@‘?%%@sﬁ“ n-xg-lyc/ﬁt- (4-fl uorobe
nzyl)-5- h ‘éi’?‘ﬁ-’)&ﬁg P 4054 GO A%y dr opyri mi di ne- 4- car boxani de; 30 2-{
(2S)-1-[ (di net hyl am no) (oxo) acetyl]-4,4-difluoropyrrolidin-2-y1 }-N-(4-
- fluorobenzyd }-&- hybk-6-ax0-1..6-di rim di ne-4-carboxam de;
N (4-f Iligor %@b()élnfglf F%ﬁgé%%t%%&l %/h%?rﬂ |-m§%¥lgyrﬁlr@¥npq%§ﬁ%éﬂy§]{cwf-( 6‘9%5‘ cetyl]pyrro
idin - 209-0xq98.0hydropwioddivet03b0sBo Ry,
yl }-6-0x0-1, 6-di hydropyri m di ne-4-car boxani de; PCT/ G802/ 04753
(29~ b TR I B SRS Rt AL Qb s b B (4 wor obenzyl) -5
: fluorobenzyl)-5-hydroxy-1-methyl-6-0x0-1,6-dihydropyrimidine-4-carboxamide;
20 '
. NI1-[1-(4-{ [(3-chlor0~4—ﬂu0robenzyl)amino]carbgnyl }-5-hydroxy-1-methyl-6-oxo-
1,6-dihydropyrimidin-2-y1)-1-methylethyl]-N2,N2-dimethylethanediamide;

6-0
2-[

2_

I

|
2
2

and pharmaceutically acceptable salts thereof.

25
29. A phammaceutical composition comprising a therapeutically
effective amount of a compound according to claim 1, or a pharmaceutically
‘acceptable salt thereof, and a pharmaceutically acceptable carrier.
30 30, Use of the compound according to claim 1 or a

pharmaceutically acceptable salt thereof in the preparation of a composition for

| inhibiting HIV integrase.
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hydr oxy- 1- met hyl - 6- oxo- 1, 6- di hydr opyri mi di ne- 4- car boxani de; 5

2-{(2S)-1-[ (di net hyl am no)(oxo)acetyl 1 pyrrolidin-2-yl}-N(48fAp0p0oe-

met hoxybenzyl ) - 5- hydr oxy- | - net hyl - 6- oxo--1, 6- di hydr opyri m di ne- 4- car boxam de
; N1-[1-(4-{[(4-fluorobenzyl)am no]carbonyl}-5-hydroxy-I-nethyl-6-o0xo-1, 6-
10 di hydropyrim din-2-yl)-1-nethyl ethyl]-N1, N2, N2-tri net hyl et hanedi am de;
2-[(_28)-1-acety|pyrraidi - 2- -N-(4-f1 uor met hoxyhenzyl ) - 5-.hydroxy-1-m
et hyl - 6-o0xo-1, 6-dih dropgf'sfzr?l}[{?l2 %méoungia%:(% donr%%mlmmlg [yap% n%acgumalﬂy

N- (4-f | uor chespele)salPhffedSndls) prdpdidicorad alcompodiydndyr provdantdngeuestihg 5- hydr oxy- |
- met hyl - mdlne4ca

(25, 45) 1. [‘E‘%F%Wﬂf‘hngrdféﬂ%&%‘j hedifing g AR OrHF%tﬂf{é‘iﬂﬁsz yl }-Ne(4-

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

20 32 harrnaccuncal cornposition which compnses the product
NI-[1(4{[(3 chloro4flu5J ) am nho carbon | - met hyl - 6- ox

enzy
0- 1, 6- di hyRIBRSFRFDY SPBPRINE- a?le%ecf”ﬁé@ﬁ%t(?f R §9pRaed O‘Eﬁlﬂ%gﬁ{?}r’é H4dedi ani de;

an d p har macgwuinhaeedtcylheicapptbiddak tissadof, Sntl b eheobeen@lly Gcceptaplhanmexceut i cal
conposi tion conprising a ther apeutically effective anmount of a conpound
according to claim1, or pharmaceutical |y acceptable salt thereof, and a
phar maceuti cal |y accébt ab‘béom%lﬂﬁtlo@rll%fskfoeﬂ)eatlvﬁéfRS‘PVGﬂW@ﬂ iglsRpoUnd accor di ng

to claiml mrv Br foPPRUITRAE Wichi@a dr)ﬂeiaﬁﬁgme@meeoisﬂhjs whrheod in the
|nte rase. - 210 18 April

preparatlono si.tion for Inhlbl‘% l

2006 31. Uéﬁmﬂfeu'f‘?‘?gggtg%bﬁﬂao%%ar%%u? acff ?CEW” %har maceuti cal | y
accept abl e phaintactutiealhokcdptubletselt grepérad & Srraptutmalyrifsosietamonntadr preventing
or-treatin §hl§\é§%e’/&é&%€l@%tﬂﬂ1¥ é}{%{lg&ﬂﬁlsﬂﬁ (‘ﬁ&cﬁr\/' ;ﬂ'&east‘: ERiloRgn@f. del aying the

onset of Al phar mace ositi'on which conprises the product
prepar ed byuelspsidedilgewmedrapgaiplayambibion endpuckoddedbiFfde e cor ding to clai m
1, or a ph@ﬁgﬁﬁ?@gﬂmﬁ@{t&y acceptabl e salt thereof, and a pharnmaceutically
acceptabl e carrier. 33. A conbination useful for treati ng or preventing
infection by H'V, or for preventing, treating or delaying the onset of

AIDS, which is a thefapegtd &ﬂlﬁdansfa&%aing% anaRKnE WhicRicompeynd accordi ng
to claimi1, or a pharnmaceutically acceptable salt thereof, and a

~ t her apeut i ¢é&dflypombteyl jamencd cavbwrtyl b -hydroxynt-imettryaio- (Bcekb@{ ed fromthe group
consi sting,of H V. t e.inhihito N V reverse
transcript gggdmﬂ}lﬁllﬁ}ﬁ%—??ﬁgh@%"Qp@?%ggﬁ\&?eﬂgﬂl ‘ill!@{?gfa a‘i“?’ hScti pt ase
i nhi bi t or spha3haceliiGalbofRAkgELf2according to claim 28, which is NL-[1-(4- { [
(4- fI uomobenzyl)am no] carbonyl } -5-hydroxy- | -methyl-6-o0xo0-1,6- -
35.  The compound according to claim 28, which is N-(4-
fluorobenzyl)-5-hydroxyl-1-methyl-2-(1-methyl-1- {[(5-methyl-1,3,4-oxadiazol-
2-yhcarbonylJamino } ethyl)-6-0x0-1,6-diphydropyrimidine-4-carboxamide, or a

pharmaceutically acceptable salt thereof.

36. A pharmaceutical composition which comprises an
effective amount of the compound according to claim 35, or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable carrier.

37.  Use of the compound according to claim 35 or a
pharmaceutically acceptable salt thereof in the preparation of 2 composition for
preventing or treating infection by HIV or for preventing, treating, or delaying the

onset of AIDS.
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di hydropyri m di n-2-yl)-1-net hyl et hyl ] - N2, N2- di net hyl et hanedi ani de, or a
~pharmaceutically salt thereof. 35. The conpound according t18 AgiraR00&28,
which is N (4- fluorobenzyl)-5-hydroxyl- | -nethyl-2-(1-methyl- | -
{[(5-met hyl -1, 3, 4- oxadi azol - 2-yl)carbonyl]am no _
}ethyl)-6-oxo0-1, 6-di phydropyri m di ne-4-carboxam de, or a pharnmaceutically
-acceptabl e salt thereof. 36. A pharnaceutical conposition which conprises
an effective amount3pf toge GQH@&Mﬂﬂ)lﬁxﬁ%@é&ﬂﬁgt& Glafh3k®r 35, or a
pharmaceutically acceptable salt thereof, a pharmaceutical ly

accept abl ephasmp¢euticallyaccepieblepalt thercobinbe preparetion af meormpositian iy 35 or a

phar maceutj ¢al. e salt thereof in the preparation of a

conpositi ofﬁﬁﬁjéégg%ﬁg%%@%ﬁg or treating infection by HV or for preventing,
treating, or delaying the onset of AIDS. -211 18 April 2006 38. Use of the
conpound according to claim 35 or. a pharmaceutically agceptable salt
thereof in the prepatthti oHsue! the Barpaesuticel rommosition aesr lpaSJ ¢ i nt egr ase.

39. Use of3{d iﬁ%@m@m&@&&m&%@mﬁ'&pelﬁﬁlgmﬂe%gmf&hﬁ@ﬂ%ﬁ@ in the

preparation of a cbnposition prevehting Or treating rnfection by HV
or for preorht pregentingetatadting, oratelaydigthe ngset bEAEDSet of AIDS. 40. Use of the
~pharmaceuti cal conposition according to claim 36 in the preparation of a
conmposition for inhibiting HV integrase.

40.  Use of the pharmaceutical composition according to claim

36 in the preparation of a composition for inhibiting HIV integrase.
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