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in part of USSN 60/075,005, filed February 17, ﬂmm,mm'wmlmm cl osure 1
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REGARDI NG FEDERALLY SPONSCRED RESEARCH The i nvention Gﬂ@SCI’I bed herein was
not made with the aid of any federally sponsored grants. FlIELD OF THE

| NVENTI ON 10 The field of ARDNB-VIIRAMEPYRIMIDIRE iDERIPAEIVESUbStituted pyrinvdi ne
conpounds and their use as pharmacol ogically active agents capabl e of

Compounds. and compeROSSIREFERENGE: 18 ker s TSP LIEE N ng Zﬁé” .

suppressi ng human_Cyt o al ovi rus. BACKGROUN
Oyt onegal ovi rus ( BWVPPP qggaowrm&meratwﬁé" R&t BES%R%@%&&%’ her
wel | knownFewixesr 57, 2998, hige disdipsise o whish isafitorporated] hedein byatfegotizepn s her pes

| ex vi rus types | and |1, Epstein-Barr virus and varicella zoster
V|r s. ThE¥WeWirUses are related taxonom cally) but each manifests in a
clinically distinct manner. In the case of CW, nedical conditions arising
fronn cong ' [ K nd
convul si vegg&éﬂ{?h:r e@@gﬁémﬁwiggu A?EYNE%S lgf dat1on, ne}lfjrol ogi c
disability or death. Infection in adults is frequently asynptonatic) but
may mani f estyias, BN YeieBed ﬁmmpa%tdo& hade RAGUADRDf 3n fedefdhyipbhsdred
particularly 1 n imunoconprom sed patients such as Al rers,
chenot [#2Mpy patients, and organ transpl ant patients undergoing tissue
rejection therapy. A var | ety of drugs have been devel oped to treat herpes

virus infections, 2 5 incl ing proteins and synthetic
nucl eosi de anal ogs. For excrFuquitufﬁhrﬁ$g&ﬁ§ﬁﬁ#&ViraI protein interferon
has been used in the treatnent of herres vies infections, as have the

nug) eosi de analo C, S 0S| ' uri di ne
Pl aoyelovir worne st AERIARbEEH HFvel SRR R BRI o hBE R

si npl exbaiypee asipharmasotagisally ami\@ragmuapmajv)e ersugpresmgnaracbmhd)j@lg)\rﬁmses tvg, have
proven papfel | lvrrh&@su l?e?écufbﬁzﬁf (?dfﬁp dufathd dctostiohe el icilarhRisk At I fEARES

Vi ruses re not I clent ective to treat ~VWW O~~1 | a auG
7002 and suppressing human ytomegalowrus

BACKGROUND OF THE INVENTION

15 Cytomegalovirus (CMYV) is a member of the herpes virus family. Other well-
known members of the herpes virus family include, for example, herpes simplex virus, types 1
and II, Epstein-Barr virus and varicella zoster virus. These viruses are related taxonomically,
but each manifests in a clinically distinct manner. In the case of CMV, medical conditions
arising from congenital infection include jaundice, respiratory distress and convulsive seizures

20  which may result in mental retardation, neurologic disability or death. Infection in adults is
frequently asymptomatic, but may manifest as mononucleosis, hepatitis, pneumonitis or
retinitis, particularly in immunocompromised patients such as AIDS sufferers, chemotherapy
patients, and organ transplant patients undergoing tissue rejection therapy.

A variety of drugs have been developed to treat herpes virus infections,

25  including naturally occurring proteins and synthetic nucleoside analogs. For example, the
natural anti-viral protein interferon has been used in the treatment of herpes virus infections, as
have the nucleoside analogs cytosine-arabinoside, adenine-arabinoside, iodoxyundine and
acyclovir, which is presently the treatment of choice for herpes simplex type II infection.

Unfortunately, drugs such as acyclovir that have proven sufficiently effective to

30 treat infection by certain herpes viruses are not sufficiently effective to treat CMV.
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Additionally, drugs currently used to treat CW infection, such as

9- ((1, 3-di hydr oxy-2propoxy) met hyl ) guani di,ne (ganciclovir, DHPG arich AUG 200
phosphonoform c acid (foscanet), |lack the acceptable side effect and safety
prof i | 84digpnallyedries gurrenibt vicd 4o trept (MYaintrationotuch pher (hédpwdrapyrises.

Mor eovl%ppgqmbmggggmame_(gmfcﬂ@m, IDIgPG Parid Sidspdtiofcrhiic 8¢l fd3garmir), W t hat
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of antheAesepiblesqe gt 6‘&@5,3 ¢tH BFfile ot drugs AR VEhior RamEnL ok 9t Cri‘ﬁ@ﬁ s

ef f ectiin@ed. 'MbfeoRtr, agch_(adyﬂgd ﬂ%@rﬁéffeﬁﬂv%o&fba@ﬂeﬂ%ﬁ%@f @I?]lf\et}h)(t e fg&qmirea’ he
present invention gxovides such therapeutic agents ip the formo

By | SR Gy 8RR AR SR BeNADeERI g% e TRRETE BB UNEESS WORE therer

| NVENTrefisink @ nébak foptiees apeutic agemd ¢ffectipe mirebein g GO ¥linfecxet withite theppasddnvdi ne
conpounds. 2 C . h neral .formula |- X . ~:%CY NR2
o ety 2P BHRET RN Rob o AL Bt e o T e
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al kyl ene group. R and R2 are independently selected from hydrogen, al kyl,
-Oalkyl, -S-alkyl, aryl, arylalkyl, -Oaryl, -S-aryl, -N02, y 5 -NR Ra,
“QO RS, - COR - OO NSRYINYRY) OFIRE INYRNTGONe | - N(R9) G O) R R,
-S(OMR R8, -S(O ~R9, -CN, halogen, and -N{R )S(O nR'. The groups R3 and
R' are independently selected from hydrogen, alkyl, aryl or arylal kyl, or,
whén X is - NR3R4ThGDresay inventig providsg ap rsuhﬁ‘t“ﬁeg ménw%%@%pwéa}n e whi ch
each igniouddRie ey gonarad fornfida Br 7- menbered aronatic or nonaromatic ring
containing fromone to three heteroatons in the ring. RS and R6 0 are

i ndependent|y hydrogen, alkyl, aryl, or arylalkyl. R and RB are each

i ndependent |y hydrogen, al kyl, aryl} or %[ylalkyl, or) when attached to the
sanme nitrogen atom can be conbinﬁ i he nitrogen atomto forma 4-, 5-,
6- , 7- or 8-nenbered ring conta pin fromone to three heteroatons in the
ring. RO and R are indepenBean/yl\ 2d from hydrogen, ﬁl kyl, aryl and
arylalkyl. R' is selected from al k¥, yl and aryl al kyl . (Whe” subscri pt m
is an 25 integer of from1l to 2 and the subscript nis an integer of from1l
to 3. ihwhcdXirepsdmis IMNRREIDAVR?, ASRT atyd! dlRPSorQirylRkyl. OTIR lettth¥ régreddnlsa above
i's nmeant teo re rgﬁ&ﬂ{ g nggpg;_%_co OH‘B’gS in vvhllgh adtlgﬁcond ri ncg hs fused
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j 0i nedS(@).NR'B*s MR s (M chadpgengand NRD$EMR ed heigrgups R’ and B aie U G 2002
Fi nal | jjdepeR@erft QeRdsrérh HyQfogeh SARML alyl ¥e By ARY IV, vhed M RaANR/Rh R @nd

nol ectj%;arﬁewei gﬁ}%giéof. from. ggoutgawo 5[’] ?legl)out&%gy. Trc}e co o¢md§ rovi ded in
the abbvekadperieravith bemizogenaiom fe sk eaeh ispltached OTR oz &P {TBEptEH! e

sal t s drbmeodr. nohhmneapingastaiing fenpoesenhree heerdatams iartke Hagf Rf andRS

t herapeut i ¢ as I hyl.act i nd di a tic appkications. Still
{651 hare dgpfRshiTy by dBech BIGR AR e REF o8\ BRIS i o BPRasriRberalS

t her apgewirogen sajleylt aryher anytabkids as wihen attached ¢ theshmasgengen atommtan beAccor di ngl y,
Lhe. Dl nithed R i BRBLAMBASS IGHRASISL| @15 PRLALNAG LiE-ARANR g TRIFPOUNIS

and pharmaceutically a cegcta ients i aghost |

e XClI
accepts|te theseheipoatosms ipH ﬁﬁ&-eﬁ? areﬂwlgﬂn:r@ inrdepgndsuilyl seleqied frephygFogenni bi ti ng

or sumléﬁ,s;ﬂ[ymcp faBby. RET g%eﬁctea@f&mkbgg\%%d bR2AkVINahkQubdidipy mdyiah S
infected w gsuc yiruyses, particul arly . In adsltlontotreatmsnts for
efPst i AGSERArAP i 2 aAdhe,ubsenipt 18 ¢B MFERAT AfIfE hiu¥i des net hods for

prophyl actic trehtdditich toahpammerdesdrifionf sER' RV ithéformiiesioveis meunpat i ent s

undergoing, .for exanple organ transplants. . N
grepr¢::%’éntanum er of compounds in w Thelind ring is fused to the pyrimidine ring. For

atom at the 3-position of the pyrimidine ring), R? can be joined to N°, R® can be joined to
30  N'(the nitrogen atom at the 1-position of the pyrimidine ring) or R? can be joined to N'to form
a fused 5-, 6-, or 7-membered ring.



O her objects, features and advantages of the present invention wll Emo%
apparent to those skilled in the art fromthe follow ng description §
clainms. 15 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 provides the
structures of exdmnslly the compourisofohe presentinventien wili typrcall hpvecannelegplarhe

LT uct el 8f nGHARLAI30 ©ABDAAYS 10E LARBUA phiNded L BrctROMIIAGE 1 he
structur of exenmplary conpoun ruu ure provides the
struct meéEtt@i“@d@%lMPWQ?GWUMG%CCD\%EG%MTCMd 2 0 Figure 5 provides the

structures of exanpleanpoGRi Wkfeht oLl bédfulh BitkARubic dwar avi de
synt hesi s_schenes_for enpl ary ‘conpounds formulae Il'a-11e and al so

sel®ct BPhylapd Wrﬁsl@ﬁ&ﬁ%c aRplicaignst SEHAprtagr otb§)§01ﬁp@§1§‘ﬁtﬁfeo¢§cf%éﬂ ®6npounds.
DETAI '—E&e@%ﬁgﬂ il éc@h&ﬁl thigkapkddcTAdehE aOM ad 8arAD R L¥arREy GMSsA kRS ni tions

The term' amgsl rg itself or as art of . anot her substltuent ns
unl ess AGEHTEME Y% thegh ﬁeéﬁlnvﬁntﬁnr%ﬂj‘ﬁ MRasions eeptaipERihoR Wﬁ&PWBOW&HPB%ar bon
radi Cabhz&ﬁlaeéﬂﬁbalryaddcspﬁblé hﬁd’xgeﬁts oy\ﬂxhgﬁbsﬂea&lyth@céptﬁﬂlale)@ﬁil&ftﬁt“ﬂﬁb invémdon ofr

ur at ed, and mJI tiradi cals, havi t.he nunmber of

Por bonTuing Brogiif Aeuf of Mribitg StsmPRasY ot PistiFsnnd e oo o

oftGat mdaué@]hmﬂfcmhwiblm suchadiiuses, particuhriyl EMY r & griditicor tobreannénedfoc bxistmggr oups
h |,

222 bﬁ r[@ﬁcﬂ% Fg}ég&lxt 15%@([3%%5 prc#ﬁ&)eg rn?cqm)ds f81|' }gr%%llacutc ttpﬁ'é{r}fér)t%fojﬁ’%%y

n- hept she onnetcaéwylal mﬁnwon irepatierts. unch:ngemgsmrumnyd, dug@n m@mpbmts r adl cal s

i nclude cycl opro llnﬁ‘ﬂh lof ur at ed

al kyl group is o% av:"géS ge%gﬁ%s%%?gﬁgé 0 ﬁ'E%rédgs Oﬂpb%ﬁﬁog%]]'d e 3 - 8
AUG 208pparsts tpthese shﬂlqmga'ﬂmfre@ the @llo“gmgadqsgnptmamd@mmﬁw 2- propenyl ,
crotyl, 2-isopentenyl, 2(butadienyl), 2,4-pentadienyl, 3-

et o) S Péﬁﬂ%ﬁﬁ“"%nm%ﬁm?%@ ﬁé‘?eéhe. Ao

meant to include those derivatives of al kyl defined bel ow as heteroal kyl

| kyl het | h |1

21 kol “group i1 | Ve T FovRe ' SRelles B PBRE ERtfoR St omIE ol ng
10 or fewer car b Figunechprolisien themtmit wirescef axamphagy p‘DIBB@mdSIQﬁ\f@mulﬂ)ﬁb The term
"al kyl ene” by it fghired prSidedite s%a%?&t&%rx?agﬁtéﬂd%%d@%@mmnyal ent

r adi cal derlved rom an al kane, as exe
al kyl " or "1 ower Figuke 4prevides the %’WSM@rO fexamplagy RWPQ}F“C‘&IQW‘PW Beoup,

gexeral 'y havi ngF@gmts Povideyie skiiciddstsirexeind céiﬁb@ﬁﬁis@ifmﬁrml@ﬂe
i ndi cated, the allﬁkééf gr.sgt‘{)s cac{% be unsubﬁFé{ltuft ed or substltut?i y the
substituents indfe&& BRRVIde Ry nihesis,SCRRIRes 195 PR§PRPIAy Sompinds ofy
combi né&irmoiaedla He and tlke sele@ednramsbamationsnioe fncabdriut priupe pedserten tha st abl e
strai ght g&ur}%anched chain radical consisting of the stated nunber of
carbon atons and fromone to three heteroatons sel ected fromthe group
consisting 15 of O N, Si and S, and wherein the nitrogen and sul fur atons
may optionally be oxidized and the nitrogen heteroatom nmay optionally be
quat erni zed. The t S e any interior
position of the hgﬁgwlék§8ﬂ‘&ﬂﬁg)%&m§%0ﬁgﬁﬁg@e pl aced at any
position of the heteroal kyl group, including the position at which the
aI I u attac o..t he remai nder of the nol ecul e. Exanpl es incl ude
c%?% Bﬁﬂi"“s 3%}25%}%043 -CHI - CHZ N(CH3}-CH3, -CHz S-CHI - CHS,
- CHI - CHI - S( O) - CHT he 127 a0kid,” H(yQ)sB Ori3s part @-hﬁﬂae@sﬁbﬂﬁtucnslmﬁd&)@]ess CHz

cuen sprepy bR o O R TR Lo e vo

"het er thsmoﬁ,l weligh nw Hetfyly satenatedsmpne-torgiol yameathwatedsng san inghide diresad gn -
di val emmmsd Qm@eﬁmumr bf eﬁw@a{%ﬁ@%&ghmﬁ@a £LEETPl0 &eﬁﬁl oms 19 ,f;h" -

S— - an terns "cycl oal

h?é?t er 6@9ema3aﬁk§/mples s&sqtmréweéwmar@pn raficadnirivde ﬁwgmcxrhrfmch@ Cha& ns,
represgfbtu suﬁurﬁa%sn&hppremﬁq, ﬁﬁo@ypqisopﬁd@hlrpb t?r StLlSlﬁfl pbbudd ket bu@md

"het er , respec npl es oal |ncIu e pentyl,
cycl oth?‘}’P 0g§ 2p§ aogfrfé&%ﬂ%fyexsn@%p Wiﬁyﬁe"y&yﬂ1h6ﬁ@bt“y‘i’°tylaﬂaé: f*ﬁél Fi ke.
Exanpl eshepfsathtey W@daﬂﬁinkﬁ&lcﬁﬁ)mcnﬂe@?ao mﬁ:ﬂﬁln?e,tl@l Q:ytbhé@hﬁﬁﬁ'@l)aﬂd iyl ),

Lot r anyit-oftan PR e Ao e Sn b otk R o pente Gl o ™

tetrahydrothi en-3-yl, 1-piperazinyl, 2 pi perazinyl, and the I|ike.
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The terms "hal 0" or "halogen," by thenselves or as part of another
substituent, nean, unless otherw se stated, a fI uorine, chlorine, bF@rﬁUr@emm
or iodine atom Addltlonally 35 terms such as "fl uoroal kyl," are neant to

i ncl udéxamples ol oneaintriad add Zpipy inaledeorinly 2-propsnil, peatyl; 2asepenignyl ke t er m
"f uor(@a{ahyényl)abao rngdle&g@sa p@&fgzh@afaamyémydgm 1%Bhée Brﬁaﬁhﬁmbe@agu Rr@sent

in an al k y group een re
enpl 0y88 whsaBO@qugﬁ aee HOMEE: @w (G hallSY]h ginlgss mﬁer\(v@e gotedawﬂwcam to

aryl t hzxawe tHsY dati ¥atlves 813@118581 defiit®BSo Nt QLo ¥taﬂ$ﬁébe Réte RAKYRIN o
Stitu e a sin e ring e rings
(UE tcfypﬁaabfyﬂpﬁgefrwsﬂeﬂ?&f ﬁp&r@ﬁa’ WQ@( wuwﬂﬂ]amé@%bmﬁuﬁﬁ The

rings #iems aaﬁhtmetgmupsfnmﬂg zeb@fdvo:frfcambn REnRY Al OprefeprRden tikdprégeam N, O
ulfur atons are.o

and S,. where n tionally o ed, and
Fha iy eon. o S ERR s8NGeR or b RO SikRuER e 8 NS o of
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3 D b R RYE ok IR B auFieh DR dohbrad R ABEA ¥ reolly” 821 Y1
51D0s oxtazzbmyzitpmzt Rirdessloghierwise mﬁuzaml yhie, alkyl tghoups ohry be ugsubstiated cﬁ-sﬁbnnyutq:d
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5 from hydrogen, (C 1-C8)alkyl, aryl, aryl-(C 1-C4)alkyl, and aryl-gxxyg 5802
1-A)al kyl. Two of the substltuents on adj acent atons of the aryl ring may
optionally be repl aced V\Athasubstltuent of the formula - TC(O) (CHz) S- U,

wh =N d
e BT bR USRI O B o b Ao IR o
subst i coealentlyonl'kediingsenay each wentein frdme zenoyd four hgternmyornpsel aoteal from NeO1and
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3 5 naphthyl. Preferred aryl al kyl groups include substituted and
unsubstituted benzyl, phenethyl, pyridylnethyl and pyridyl ethyl. - 8 AUG 2002
Particularly preferred RS groups are phenyl, 4-hal ophenyl, benzyl, n-butyl,
pr opi 0d977, ¢ étlpl). Eemaimspényfic c@hpamdpbfiheprasantRavgnimnxonaie bothdmeiciand whi ch

RS | t t { dt
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enbodi E@Iﬁg&mcﬁ%r the Iﬁ,ﬁ@@g @ﬂhe ﬁggsg,gt]mnf,(,ﬁ)m the group consisting of: F Cl
F3C F3C F3C \In adéltlon to salt forms, the present mve/:nnon préwdes compounds which are
10  in a prodrug form. Prodrugs of the compounds described herein are those compounds that

readily undergo chemical changes under physiological conditions to provide a compound of

formula L.

Certain compounds of the present invention can exist in unsolvated forms as

well as solvated forms, including hydrated forms. In general, the solvated forms are equivalent
15  to unsolvated forms and are intended to be encompassed within the scope of the present

invention.

Certain compounds of the present invention possess asymmetric carbon atoms

(optical centers) or double bonds; the racemates, diastereomers, geometric isomers and

individual isomers are all intended to be encompassed within the scope of the present invention.
20 The compounds of the present invention may also contain unnatural proportions

of atomic isotopes at one or more of the atoms that constitute such compounds. For example,

the compounds may be radiolabeled with radioactive isotopes, such as for example tritium

(’H), iodine-125 (***I) or carbon-14 (**C). All isotopic variations of the compounds of the

present invention, whether radioactive or not, are intended to be encompassed within the scope
25  of the present invention.

Embodiments of the Invention

Compounds
In one aspect, the present invention provides compounds of general formula I:

X
R L _

in which X represents -NR’R*, -OR?, -SR?, aryl, alkyl or arylalkyl. The letter Y represents a
30 covalent bond, -N(R®)-, -O-, -S-, -C(=0)- or an alkylene radical. Preferably, Y is -N(R®)- or
-O-, in which R®is as defined below. More preferably, Y is -N(R®)-. For those embodiments
in which Y is an alkylene radical, the alkylene radical will typically have from 1 to 8 carbon
atoms 1n the chain, with alkylene groups having from 1 to 3 carbon atoms being preferred.

7
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Is the nlt'Pogenaorﬁa the osition o yrrmdlnerrng Swhlchrsthe
nitrogen atom betie&rUpHB é@ﬁ BoArejedenendently. inciragea, alkyl, ary! or arylalkyl, or

20  taken together with the nitrogen atom to which each is attached form, a 5-, 6- or 7-membered
ring containing from one to three heteroatoms in the ring. In one group of preferred
embodiments, R’ and R* are combined with the nitrogen atom to which each is attached, to
form a 5- or 6-membered ring. The rings defined by R? and R* and the nitrogen atom can be
saturated, unsaturated or aromatic, and can contain additional heteroatoms. Examples of

25  suitable rings include: pyrrolidine, pyrrole, pyrazole, imidazole, imidazoline, thiazoline,
piperidine, morpholine, and the like. In certain preferred embodiments, R® and R* are
combined with the nitrogen atom to which each is attached to form a 5-membered ring
containing two nitrogen atoms, preferably an imidazole ring, and most preferably a 2-
alkylimidazole ring or a 5-alkylimidazole ring. Particularly preferred X groups are 2-

30  methylimidazol-1yl, 2,4-dimethylimidazol-1yl, 2-ethylimidazol-1yl, 2-propylimidazol-1yl, 2-
1sopropylimidazol-1yl and 5-methylimidazol-1yl.

The R® group is an alkyl, aryl, arylalky] or bicyclic fused aryl-cycloalkyl group.
Preferred alkyl groups are those having from one to eight carbon atoms, either substituted or
unsubstituted. Preferred aryl groups include substituted or unsubstituted phenyl, pyridyl, or

35  naphthyl. Preferred arylalky} groups include substituted and unsubstituted benzyl, phenethyl,
pyridylmethy! and pyridylethyl. Particularly preferred R® groups are phenyl, 4-halophenyl,
benzyl, n-butyl, propionyl, acetyl and methyl. Other preferred R® groups are those in which R®
is combined with R® and the nitrogen atom to which each is attached to form a ring. Still other



15 carbon atom bearing -X). Exanples of fused rings are those in which

is joined to RZ, R is joined to R3, R3 is joined to N3, RSis jOlne(ﬁAUﬁZUUZ
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5-et hyli m dazol e, 5-i8Qpropylim dazole, 2,5-dinethylimndazole,

benzi m dazol e, ano 2t hyl benzi m dazole. The RS and R~ groups are

i ndependent | gd frjiom hydrogen, alkyl, aryl and arylal kyl, or can be
conbi ned wft % n atomto which each is attached to forma ring
which is 15 optlon- | yN'used to an aryl group. Figure 1 provides exenplary
structures of conpounds’within this preferred group of enbodi nents. Anot her
group of preferred enbodi nents are represented by the fornmula: R ~N~Ra N

In the above radicals, and other groups described herein, the wavy line is used to
indicate the point of attachment to the remainder of the molecule.



5 ~R~NNR2 R6 (IIb) Inthis fornula, the fused ring containing R and R2
is typically a heterocyclic ring in which the -R-R - group is sel e(BtkeUﬁZUUZ
from for exanple, -S(OZNR C(O-, 20 -S(OZNR C(ONR'-, -NR S(O 2NR'C(O) -

- C(O NE @Qmppoﬂmwp@(fﬁ)ed ernBdRBE:8), VB i 6 Eddical slRIE BPINRMEE®PP, i N

whi ch Ig ssQ %f are independently hydrogen or (Cl-C8)al kyl. The R3 and R
gr oups Jries erably conbined to forma 5-nenbered ring which is
optionally fused to an aryl group. Mre preferably, the R3 and R4 groups
are conbi ned forman i mydazol e ring™fhi ch |s opti &ifal Iy fused t'g an aryl
gr oup. ' Q > % ;

from hydr orma ring
which is - ) g exenpl ary
structures of conmpounds within this preferred group of enbodinents. Yet

S(O Z or
-S (O)ZNR C(O)
Preferably, R2 a : '

preferably a Iovver al kyl é up. The RS and R6 groups are |ndependently
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forma r|n IS 0p 0 aInyuse group. Figuré
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In another group of particularly preferred embodiments, R is a radical selected
from the group consisting of:

e, O &(E CC,
CHy CHZCHa
L OO O
OCHs CHy CH,CH, '

CHy CHa

y 2,
: :OCH ' O(ICH CH e Q_é
3 2 3 CH3

5  The above group of radicals is meant to include those radicals having a mixture of
stereochemistry as well as pure isomers and enantiomers (those having less than about 5% of
another diastereomer or enantiomer, more preferably less than about 2% of another isomer, and
most preferably less than about 1% of another isomer).

The R® group is typically hydrogen, alkyl, aryl or arylalkyl. Preferably, R®is
10  hydrogen, a lower alkyl group having from one to three carbon atoms, a phenyl ring or 2
phenylalkyl group, such as, for example, a benzyl or a phenethyl group. R” and R® are each

10



In this fornula, the fused ring portion defined by -RZ- is typically a
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i deen e FPRITA TG fT %? A D PRORY SHHER g
R659r ofios }@ﬁﬁogeﬂﬂﬂpﬂnd@mbﬁd’a@&ﬂmt hdpremradttyﬂfoagﬁms Rlayll R'aniel and

an aryPipeatn el TRAR et Gl iyl B srdpndu e CRbo b RIRE” 1

quat eraikyly aryl br anybahky! Pprefeeatd g dCt-alB)aky], phenydaed plnyECMC4)alybr m
phar maceut | Gal | V1,06 6ERLANR: SALL SeschBrions otk AVR 2 AR ELANE SO oS

exerrpl ary structures erre
enbodimesant 0 re,pm@nte&mgnbmpf @fmmﬂemwblcbnbmdmgss fused toetpc esxemm@nb by the

fop n“'x?nb% B]CTWH%CUB@S ih @h]% %ﬁ)ﬁhe ﬁ@nﬁdlﬁ@ﬂnéc@t&msr%t@%%%e C(§~F\" or

prefera
-0 NR"‘FQ@P“ I\ﬁS’Féhﬁdihéffué’fla’bWOWRndl lze clmms the ngtrpgenearg laﬁlvxde@lnefemﬁdttﬁ as NO,

bei ng folewEDRE iSthe htfd; ﬁiatoﬁ?—at't& Pipetifbr bl Me%ﬂg%hiéh iObQWBe@¥icR®ohr om 1 to
8 carbon atons. The era ombined tqo forma

roups ar r
5- mentAPEPeRTRE Ruandrng %armatwﬁ&mnsx%i?df I@’!&Wﬂa}iwge@@m a fop eposiion
pr ef ﬁrcﬁbwpymhﬁhmnwgfwm&}g@muag@ AOmidetvadn the d‘aﬂ:’dﬂnb%ann&r}mzZ@h@tHel ng (o
c tio to,an ou efera 5 ogen,
06 2 Pl Takb¥e K7 b il SR oS SyROrk LR A 2050, (S
i s typomdlt&yRé. ijwétd@? ®iés piredpod¥’, R’ sijbistd tcuNédr R isyjbimeé tgNowp (e. g.

-C(O Wl o(Ne > Qgﬁ%‘n%ged)nné)_lﬂ?e n%%%(% s@é&HlB{xaﬁ&s%ll(\cggﬁ is

hydr oge rou represen a sul
count glrﬁ HAtereatoms (2. guQ érqli%b ynfgwr bagither mogtage preaor@&m&t@r iRgakerablethehose

whi ch aﬁgﬁﬁ@h@,@ﬁﬁﬁ%g@ﬂ&@g@ﬁg&@glﬂg salts. Figure S provi des the 15
sfructures of ex ny of, farnula 1le. osltlo ot her
Afect " The l nvelRBR. Brd 8P Be b ETEN T R
phar mexigdus sulstituent of the mmatula: TUEE0)- mﬁz)gdnpolmrém Qrenddd aferindepeademlyunds  of
f or mul o) above t Fe 0 ||

phar naglehiepga\ébsﬁglc’c? ta 2e ggﬁ%% %%Vhé%b%ﬁ?@%q Qﬁ ﬁﬂtggcé 0}frfr‘t%l’l;l?j(l)rtroent

t he i rivehlt¢roatiyelnvheBsandR’ redibjlecen boreptacediwith osbbstisgennof the formula -A-

phar nq%lﬁau%raﬁ%emcﬁﬁlaﬁe ﬁ;ﬁ&&e%gﬂﬁy Sl Por! LIl e.cralipe gL, -8

rredl u an oil form pharmateutical 'y accept abI e

ter | atin .
(Pl):on'§(2)T CBFrﬁé%lBlel hond. andd randBeae M oMb BeORg o miase 8 B8 al one
or i n st boralsiof the/dwiriag Yo fRmee ma@rﬁpu@amry &rrc 13&eddvithi @ dbublebend.and such

d ded d

o S TR OGS LS St Tl L SP5ROSS R,

non- t(Ze(@Ho)r-gwhem qsmidnem’e $ndependenty hreegarsbbitomdn,3, hhtéZum@ntNRh— p8-ovi des
the suppgc DYNRE "t QU BlerPRPFPI8E g WA g 0s Bifectd RBR! 1 021 1Y

or che ?@&C)nven & {0 the
30 hydrogcn or (C1-C6)alkyl.
The subscript m, in the groups above, is an integer of from 1 to 2, preferably 2.
The subscript n, in the groups above, is an integer of from 1 to 3, preferably 2.
Finally, the compounds of the present invention typically have a molecular
weight of from about 150 to about 750. The compounds provided in the above formula are
35  meant to include all pharmaceutically acceptable salts thereof.
A number of substituent combinations on the pyrimidine ring are particularly

preferred. For example, one group of preferred embodiments has the formula:
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14 - a au~ 2002 conpound by the recipient host. A wde variety oiB AUG 2002
pro-cli-ug derivatives are known in the art such as those that rely on
hydrol yti c cl eavage or oxidative activation of the prodrug. The
conpositions may be provided in ?{dco enient form including tablets,
capsul es, |l ozenges, troches, hard capgdies, powders, sprays, creans,
suppositories, etc. As 5 such, the ¢ rrposiiii ons, in pharmaceutically

accept abl e dosage units or in bulé\,\ B'incorporated into a wide variety

of containers. For exanple, dosagepuni may be included in a variety of
containers including capsul egg ELLLf,/E c. The conpositions may be
advant ageousl y conbi ned and/ or ed™~Nr comBi nation with other antiviral
agents which are either theraped%ic or prophylactic agents, and different
10 fromthe subject conpounds. e conposi tions may al fldade advant ageously
conbi ned and/or used in conbination with agents that treat or induce
conditions often { i I fral pinf i at~are sensitive to
the present co gﬁ?lgsl L@Hgﬁf sn%ghrll?‘lg}?w\{%/jﬁ’% 1?4)?%%}21?5 I‘Irjloé’u(;;g?"eszs_ive agents.

) agen
I R (OISRIR G S 0,Bdr HOSVRT orSDRReor GHBL SOMEhot NG0B
COMPOSrtfefibly %‘Qﬁc‘%g&ufy h&vifig FofPLb PlarbUFRoREE M the niosE PRiféed antivir al
agents incl|ude 15 %gnc clbovir, foscarnet and cidofovir, Exenplary anti-HV
agent <mbadiments; theRna0d R grouppiyg¢pmbinggd 1o forgng yupgmerethang ddusbiayi r .
Exgnpl (ﬁ){tiﬁnhlmﬂ@ﬂua Bh a%@ i,giﬂ(?p@@?%ﬁleis Bfédiﬁﬁlegyﬁieﬁ%f&di rghga?duﬁsl‘(aﬁ@ lﬂuosér he
conposi.tions e S aavant ageqQus use S antivliral, pr aCll C
C o TER A BRI et A PR G i eI ines PyPle ot aBstl, Py Sle
bone- renzimidabedé,r ititazmiing,cli,2 heriadole, 1 2B -aidzoke, dhidahsidm-2esrep\ahd thEdikéet hods

of Usgyl t 1 ASPRE he ent inaventi.on. provides, novel nethods
for tﬁ\é[or{} erg}c?faagf?ﬁ’etn%gr %gm rb%;%sﬁaﬁ%g%xﬁémgénao @’gr?pa sflmf‘clia%ﬁ%.mf%‘%}ﬁ]gﬁﬁ cular, the
i nventsubstitptedwir degionalis fusehods dryirgroum abiefegredrsupstvedt(ambfused)uses from
thg hg ] g r hd YSaql jgns. The net hods

t ypi cafl?@a%fﬂ;?\%ﬂ%%nggrﬁ ?](Iﬁ'.sc? gfh ]ﬁgfﬁaﬁ%g%%\éﬁ’ '?ﬁ“ﬂ%’?g%it_c?@e formul ati on of 25
one or2-ipprepplimidagols bpminoimisapet memylimigazolenfetylioidizelsyi des net hods of
usz}I _ng_ii@ﬁpx‘@)ﬁ?ﬁﬁ&llaz&_@!m?mﬁﬁgﬁ/ﬂﬂﬁ&&Bﬁpﬁéﬁzirﬁi@lﬁz&lé’, aﬁla@%emlynﬁaﬁﬁg@&om ovi de
medi ci,.pal_pr axi s to jndividuals ssess a.C fom se mune

yst etk g KogsBtercne feBTOrY ke So oy S ErdRD] Ly alibl Gs

pat i ertas bprombiried witickke girtogen atomuo edhigipeaeh 3§ machébtodpym amingoviielcisi on wi t h

of gan ﬁnﬁ‘F tatl i . ggg% e et S
gqe%era(ﬁzgﬁél VO Ji:/(eiiﬂ)a nﬁ%@ @.?ﬁ%b{é@”@ﬁﬁmﬁ%s aéllg'é/]?s ?’égttu?_é\}eosfgr%ﬁﬁpgof t he

subj ecYithioMye preferred giohp efierbediineats| y accept abl e conpositions. The

conposi tions a”dA‘ﬁQdﬁEngBﬁ*ﬁoPﬁrefe%d ERBEameAR ﬁ@%p?él@n@@%& Rcrhheal |y

accept abl e salts thereof ‘can be admnistered in"any efféctive way such as
via oral, parenteral or 35 topi ca% routes. CGenerally, the conpounds are
admi ni stered in dosages rangi ng RRqm d®out 2 ng up to about 2,000 ng per
day, although variations will necesYarily occur depending on the disease
target, the patient, and the route af adpinj stration. Preferred dosages are
adm ni stered 15 - 8 AUG 2002 orMT I_yn the\range of about 0.05 ng/kg to
about 20 ng/kg) nore pref erﬁgly i thel range/of about 0.05 ny/ kg to about 2
ng/ kg, nost preferably in thes p(g 0.05 ng/ kg to about 0.2 ng per
kg of body wei ght per day. |

et

R® (11b)

In this formula, the fused ring containing R’ and R? is typically a heterocyclic
ring in which the -R'-R*- group is selected from, for example, -S(0),NR’'C(O)-,

20  -S(O),NR’C(O)NR”-, -NR’S(0),NR"C(O)-, ~-C(O)NR’C(O)-, -NR’C(O)NR"C(O)-,
-NR’C(S)NR"C(O)-, -NR'C(S)NR"C(S)-, in which R’ and R” are independently hydrogen or
(C1-C8)alkyl. The R’ and R* groups are preferably combined to form a 5-membered ring
which is optionally fused to an aryl group. More preferably, the R* and R* groups are
combined to form an imidazole ring which is optionally fused to an aryl group. The R’ and R®
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Preparation of the Conpounds 5 The conpounds of the present inventiop RRB"00
be prepared using general synthesis schemes such as those outlined in
Figures 6-14. One of skill in the art will understand that the syntheses
provi dgdupssdromdsaendsatl yrerledtédfitomd ydexgenli Akl apk ansltasylalkyly omgarebé ednsbingft
alter d cordingly,
he deodorharan uarh  RRRRIR afeh baf ARG 11682 REMEL: Ay 0 e "0
non- | i swuctunes dm@omom\gltmmmhmpreéqu grovpobempedimentsof f or nul a I i n which
Yis -N(RG- can V. ry ones. As
shown in Figure X,Qﬁ%rﬁgﬁgglﬁl ﬂiofgl?n doer?licﬁeﬂ()?}l%{ergglr%l? e“gg%e%gfé}gﬂ% e
corresponding dichloride (ii) by treatnent with reagents such as, for
exanpl e, POC13. Treatnment of ii m‘\[h/t esired am nes (including

het erocyclic ami nes) provides the t&rget cpnpounds, typically as a mxture
of isomers (iii). Separation of thell5 igemers can be acconplished by
traditional nmethods such as col umg tography or |13PLC. Alternatively,
ii can be hydrolyzed to a nppo c&‘u(k)]ro conmpound (using, for exanple) sodium
acetate, acetic acid, waterRan @ po provide (iv) which upon
treatnent with a suitable amin al Roxi d@ or thiolate ion provi des (V).
Conversion of the 4-hydroxy grq@p to a 4-chloro substitts( ??] and

di spl acenent with a suitably nucl eophilic am ne provide e targets 20
(vi). A nunber of pyrimdinediones are comercially avail able and can be
ustd as startl ngI isdpiranls, thedivelest mbiseb-R'rRistsdypiaalossalkylene gebpg, for

exanpl_gx Gﬁk *S(é 4%”3(@3)‘”1@@10?”%1 §M¥ich)R’ is a hydrogen or lower
g

g g: h 3%5 Wéﬁleﬁ ﬁ;g&%—&&@%ﬁﬁ)aﬂml group, more preferably

6- met hylower wikyT grodp 4Thy RP deﬁgﬂhupmae imdkpbndehtly beis@ed froaohylroges alkal) be

converted t.Q t t f.or mu tr tedln Figure 7.

For e eruBgE ke RN oo KEHTH ke hich s By P B 88 nver t ed o

aldi clgroup. dﬁggmii provides n:gpmwalgremmmmm campOOEis3yithim this preferssl groamefert ed to
targetg ds (e g., iX) upon treatnment with amnes R3-NHR4 (e.qg.,

2- met hy Im azol e) and Rs-NH R6 (Nnet hyl benzyl am ne). 30 The car boxam de

group of 6- met hybtilbannthsy ereupofmeefemerbersbacimprs ¢ wepreswyted Ry theforyelao| yzed

to a carboxylic acid (xi) w th aqueous base and then convened to an acid

chloride (xii) with PO 3 (formng3a trgahl oride). Stepw se addition of

am nes or other suitable nucl eophi I@N provi des the target conpounds (e.g.,

xiv). Simlarly, a trichloride (xvi) is formed by treating

6- met hyl - 2, 4- pyri m di nedi one- 5-su%g id (xv) with chlorinating agents

3 5 such as POC13. Again, the stepwi se jaddition of am nes or other suitable
nucl eophi | es produces the deaﬁged sgecies (xviii). 18 - 8 AUG 2002
Yet anot her nethod for the prep ati B ofRtonpounds of fornula 1lla is shown
in Figure 8. Treatnent of eltheE@a (3Nketoester (xix) or an a-nethyl ene
ester (xxi) with base (e.g., I unmXal koxi de) and an eIectrophlle (e.g., an
al kyl ati ng agent, acylating agent, sulfonylating agent{lldhd the |ike)

provi des a suitably derivatized ~i-ketoester (xx) which can be 5 converted

to a pyrimdi nonﬁtﬁmhh%lawae@uska%g%monvueﬁﬂe@b ugﬁua (taflygni di ne

(xxn}z:tg)callyln acl acetic a substltuentsm
the 5 ané dalkydesiergropn %chwmgrwaéﬁsoer%ﬁ% eI byr ehe
OT SUPSNR' €§©)¢H9rgr6|§€nd®hic‘ha{’l1§ﬁ difoBek 6f HRWed falkyChtowpl MRt %x@ﬂlytipao

RS

Pi S ORRRAS ) DO IR, Mk AR

pi per iisliN@, aGEN ,1403}?3 loe - com‘? waish RO, beisg d‘iehﬁbstqm:flﬁsd pThy Rdesd R graups get

COD Ol R St St AU e 1y T
pr epaMddretprefieably, nheakhmdtR“cgroapsz&c oamih:myd anfiome aniimidazgmang wiech Addi t i onal
lpger HBﬁ?liS?ﬁE%fr% dnYryit 8u %;) ;t?sr ans@%ﬂén%@n@ﬁ@éié&é&‘ﬁé mal & known

to those o S can be carried
out t dlyérqg&uhalgyloam aanarahllM» ngu bs pbmbtnedi tpfesinta ring whichheopyanally di ne

ring, t f I el ¢ 4-chl oro
Subst i tiont a?”ls% o “?%ﬁ%b%ﬁ“@?’m%%ﬁﬁi5?‘%“5%3*“@3.’59 L T, o & 1o
pr odudélrages. mfﬁesq/mtmmqméa( gse whaghy form maéra@wmalb/fa%%alﬂ@ﬁ ry amine

wi th succinic anhydride provides (xxvii) which upon treatnment with acetic
anhydri de produces the succinim de cohPpound xxviii (Figure 9A). Exocyclic
am no groups can al so be acylated 2 0 using standard acyl ating agents as
shown in Figure 9B. Metallation reactions can be carried out on pyrim dines
whi ch are unsubstituted in the 6-position (Figure 9C). For exanple, a
5n|tropyr|n1d|ne derlvatlve (XXXI) can be catalytlcally (H,,) or chenlcally

v o




foll ow the general nethods shown in Figures 6-8. For exanple, Figure g
illustrates the preparation of a substituted guanidine (1) froma 38dW) dBIIZy

am ne (x| vi a _chl oroi m dat convers n of et hyl
cy oA IBEAPrOYIRSS ALY RENGUES oF compdnds Sl Res PG Ere B | ||
produeﬁﬁdmnhnnﬁln1dlnone U|||) mhlch can be chlorinated to provide liv
and then treated, w ne nu e (e. ole) to
provide the tar g%'EOII’?f grgllp rpéeffﬁ ngcgfse;ge %P%?SHP‘I:T&IWIII&%IEE“I% whi ch

et hyl acetoactate (lvi) is acylated to provide the 17 8 AUG 2002
tricarbonyl conmpound (lull). Cbnd$n§atpﬁn of lull with the substituted
guanidine (lviii) provides the pyrin\di none (1ix) which is converted to the
target (Ix) using standard protocols quﬁ ye 10C illustrates nethodol ogy in
whi ch a sul fonam de group is pres ) e starting material (Ixi) and the
substituted guanidine (Ixiii)_ contjains|a nitrogen heterocycle. 5

Accordi ngly, condensation oﬂ?ixi nd i) provides the pyrim dinone

(I'xiv) which is converted to t hia:§et (va) usi ng POC13 (or other

chlorinating agents) followed kyereactiyn with an am ne nucl eophile (e.g.,
1,2,4-triazole). Additionally, tke neral met hodol ogy q# ows the
preparation of conpounds having -O-Ar, -S-Ar, -0 alkyl J -S-al kyl groups
at the 2position of the pyrlnldlne ring (Flgure 10D). For exanpl e,
treatnent of thdnkbisdemnda, Rxis)praferakily hNOsIeS@thR7RutédOgaé,mcm REF(1 xvi )

rovid rg o di ThXV | ordwpa mdensed
pro I_g%ﬁg*’g - ORI MflL @gﬁbﬁdk h@r%f?ﬂbﬁa@}]qg 166! orcpalcgd AneoGen

wth td provi xrx Erofectln roups-yi’el ds the

2- am NGy G4 beingthe sresbBiserTack R is preferably 2awikyh geovp hayinedsemadito Sisrdernat i on
can beydad Mmhe®k>aHd Rﬂgrédi?hﬁfea&@lerm)péaﬁadea f5folf aps-ﬁréhfteré&mo whicpisacenent

f th hi d h I I
Ul { UPPEGRRIHRS Ao G SGRPREL b RAFOR. PRI .
| XXi i ian mmf eletdngahrﬁch ks qmn&all;ﬂfeusbct uﬁdﬂ a Bgérggﬂsre}zbrsq{igﬂeafsbllj%g??gae@r.al
como ) : S,
pﬁdrTipr #Iﬂfﬁﬁ& pII%II)I ng gegﬂr%ﬂ edfé'g%‘I)ng%BO%‘-oBdgfIPg%ﬁy a tggrtcgl:]y Yroup at

t he 6(§aﬁi)akkmle®b>gxa>up)or@aambsiauttdraﬂmlémeegtom (pg. o»ﬁl@)GHgﬂH C\ng ch is then
I I drid
cyc 'Z@%Z&e}g@ﬂgﬂj&aﬁkr@ h%wn 8 thﬁHﬂ £hgdx‘r§gér?'m°£ &9&%1& %II;I&%S ride)

to the het er ocyc XXVi gure
enbodilhesymboliK gepresenty ¢ %sekﬁble)coaﬁ@neaéerrm nwcmarmeoarraclrre e(rres%xv. ii) and

ConveR:b@ﬂeﬁ@nsaarmﬁﬂsélWmIBffoﬁWbﬁI&ﬁ)aEéﬁﬁéhPl adRépRBRUEIS. | Bibufer Bprovied thed t h

ac tic_anhydri.de a net h n can then be cyclized by treatnent
h étrd‘étHIédroafI‘%péa'e‘rﬂm e'"g; fEIIS?IEIBVIIIJ?"anhydr| de) as indicated to provide a

b| cyclic system (I xxx, see Figure 11B). Yet another fused bicyclic system
(I xxxi) can-he (%ﬂeggred begi nning 25 with et hyl

2- oxocycl oper aneearboxylate usi ng et hods outlined above for the
conversion of a (3-ketoester to a substituted pyrimdine (see Figure 110).

Still ‘anot her grigupofier & &dIhE?xNe%uSﬁPrd%‘?deQ cERROS orYsI \@hl'Eﬁ'AIeoslﬁItQElls@& of

nitrile and ester substl uents (see Flgure

cyano&bamagcsutical py diagnQsin isn sk %mms’élpﬁwora&raaeworrm%rlﬁ %fefoaﬂdatl he
resul tpaeided e lin ic6mbin@éredithaldinghoSiitABY of phLAaGhaDAIL Refiatie bRtibl dred
herein with N N-diet hyl guani dine) to provide 30 the substituted
d%IlanPHEWé (I xxxii). Treatnent of |xxxii with POC13 (or other

chl ori nati ng ageitgnefealbodinat, blyc meﬂpprprpwdas 'fhc&ﬂbjﬁﬁ compgunds contbameal e,

eubst MOTA RS aFansRREARER otk Yo i BY HERl tCer i bt o Dfer,
r ear r etptimeart oif, 6. rrgformcphanmmpth@l]ymcmmmt q:mmsq:shmnyl The compositiansi de the
am no Qo ICI)I%R%‘I@EII §,) a@ﬁ?ﬁ?{e?e'dqano orﬁﬁ'goﬁbﬁrﬁﬁr#] with GHP 6r9veﬁﬁn by aci d

h droI SIS sequent treatnen osgene for a e?ene

iksgnt, gtaczmmxcblﬁém@.aj@nen maydaermowyltqta:r&mgiepemummearid@geq Hésefulsed
bi ¢ y c Idaﬁ-le?é’ FleRM sbif %EmMHHEIIerfé]Bxcﬁ%e&H Eﬁd?@dm%%féﬁ b @ for-Roxli<rgtic ON
treatnent with strong base (e.d., ylating agent (e.g., Ml).
Cer t aiSR!VeRtser nedi ates al ong t hese synt hetic routes can be converted to

ot her usef ul deranaaquéeanB&dxmem a]eAH@;ma r&\Fﬂ&%@sdﬁj@[ com 6urﬁ1>smk»,e
Ixxxvrtj c%ahbe treatﬁjé W t o S reage to propﬂtg Gg t hi oam de

| xxxvifPT™ oA PEGARS. YhiCH CAR ?”’I‘RI soééh‘ém’@ 8%% ¢ &¢It al ent)
provides the fused bicyclic syst em I XXXI x. A ter natively) | xxxvii can be
treated with sulfuryl chloride in t he! 6resence of atertiary am ne base to
provide the fused bicyclic systemxe. Figures 11F and 5 11G illustrate

ot her nmethods of preparing conpounds within the scope of fornula Ilb. In

Figure 11F, a substituted pyrimdine (xci) having a sul fonam de at the
5- posrtron and a carboxylrc acrd at the 6 posrtron |s prepared usi ng

o, o o o o o o o b o o o o Y M




25 amne (e.g., allylamne) to provide an am no noiety at the 4-position of
the pyrimdine ring. Cyclization of the am no noiety onto a sul f onami8aéut 2002
(present at the 5-position) can be acconplished with phosgene or an

equi valoaigouhd by tievedpiehtiwst. aA gete fanigty oPpepdnug dedvatdies atmipmwnds thefarf or nul a
l1d c 0, ure 13.
Bri ef @C‘pg% ﬁ%g tﬁ‘?ﬂtljre g‘e cgytgd;ﬁeg\méggﬁ eﬁé% aa%ug#“"l %ﬂ?nb dgl dride
(evi) to providelke cmnupqsmen@my@p ptexidéd inemy chneeaient fiemm, beclucbng/ letsd to a
pyrim t u anjgdi ne.
ReouaPaes iehic E?@?ag“a‘??%%‘ﬁd“ﬁv S hac, eb e Bkt AR PSS et s
chbor muai@ltbmcmpqsn@nwnm ageutidally aml&bﬁ«%’qszeﬁ prgts aran pakamay pgr i ni di ni um

sal t (iptotporatbliGatbMBMAGe QBnéEHSf &Bﬁtﬁlné’r@ ?’H}Ekf‘angﬂyd%@ 'drﬁts@ﬁ%&%ﬁu&é@l@nfaarget
conmpound cx) QO her, conpounds in this group can be prepared by 3

startl‘ﬁ{j‘ewq WOBWFS IBCISd@gtCFPSI“IlfﬁoP'é‘rSf"d%l onate or ethyl cyanoacet ate and

varying both ther}&t&biﬂpotsmbﬁsimgywbdvmag%@kw B&n&ﬁh@ﬁnﬂ@ﬁh@ﬁmtdxﬂ)mﬂidﬁh are
ration of certain c

used. Pre 0 fornu || e can conpl i shed
T oD B RS S At P Lhkiene i of PO AF I ABERy A GEFERG
depi ctfash he sﬁbj}tﬂlrc&mi;ﬁ)un&s SThetcdiipositions haly Wl e begdamtdgspRisiyeombinedepdoed from
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exarkpleMPOC],. Treatment of ii with the des1red amines (including heterocyclic amines)
provides the target compounds, typically as a mixture of isomers (iii). Separation of the
isomers can be accomplished by traditional methods such as column chromatography or
HPLC. Alternatively, ii can be hydrolyzed to a mono chloro compound (using, for example,
sodium acetate, acetic acid, water and ethanol) to provide (iv) which upon treatment with a
suitable amine, alkoxide or thiolate ion provides (v). Conversion of the 4-hydroxy group to a
4-chloro substituent and displacement with a suitably nucleophilic amine provides the targets
(vi).

A number of pyrimidinediones are commercially available and can be used as
starting materials for the above transformations, including, for example, 5-cyano-6-methyl-2,4-
pyrimidinedione (vii), 6-methyl-2,4-pyrimidinedione-5-carboxamide (x), 6-methyl-2,4-
pyrimidinedione-5-sulfonic acid (xv) and 6-methyl-5-nitro-2,4-pyrimidinedione. Each of these
compounds can be converted to target compounds of formula (Ila) as illustrated in Figure 7.
For example, 5-cyano-6-methyl-2,4-pyrimidinedione (vii) can be converted to a dichloride
(viii) using reagents such as POC],, then further converted to target compounds (e.g., ix)
upon treatment with amines R*-NH-R* (e.g., 2-methylimidazole) and R*-NH-R® (N-
methylbenzylamine).

The carboxamide group of 6-methyl-2,4-pyrimidinedione-5-carboxamide (x)
can be hydrolyzed to a carboxylic acid (xi) with aqueous base and then converted to an acid
chloride (xii) with POC], (forming a trichloride). Stepwise addition of amines or other suitable
nucleophiles provides the target compounds (e.g., xiv). Similarly, a trichloride (xvi) is
formed by treating 6-methyl-2,4-pyrimidinedione-5-sulfonic acid (xv) with chlorinating agents
such as POCl,. Again, the stepwise addition of amines or other suitable nucleophiles produces
the desired target species (xviii).
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to pr Oon gy%n%Jdlnes %181 are unsu ht uteec!deheO posmgn ZF/%ure 9C). For example, a 5-
nitropyrimidine derivative (xxxi) can be catalytically (H,) or chemically (e.g., Fe/HCI) reduced
to a 5-aminopyrimidine derivative (xxxii) which is then protected as a t-butyl carbamate
(xxxiii). Treatment of the protected 5-aminopyrimidine derivative with a metallating agent
25  such as sec-butyllithium provides a metallated intermediate (xxxiv) which can be acylated
(xxxv), sulfonylated (xxxvi) or alkylated (xxxvii), as shown. Similarly (see Figure 9D),
the pyrimidine derivative (xxxviii) can be metallated to produce intermediate (xxxix), then
acylated (xl), sulfonylated (xli) or alkylated (xlii). Introduction of functional groups at the
S-position can be accomplished using similar metallation chemistry on, for example, the
30 pyrimidine derivative (xliii), to produce intermediate (xliv) which can be acylated (xlv),
sulfonylated (xlvi) and alkylated (xlvii).

Figure 10A-10D provides synthesis schemes for several compounds which
follow the general methods shown in Figures 6-8. For example, Figure 10A illustrates the
preparation of a substituted guanidine (I) from a secondary amine (x}viii) and a chloroimidate

35  (xlix) and the conversion of ethyl cyanoacetate (li) to the ketoester (lii). Condensation of 1
and lii produces the pyrimidinone (liii) which can be chlorinated to provide liv and then
treated with an amine nucleophile (e.g., 2-methylimidazole) to provide the target Iv. Figure
10B illustrates a similar route in which ethyl acetoactate (Ivi) is acylated to provide the
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20 heterocycle shown as Ixxvi (see Figure 11A). In other embodiments, dlesters (Ixxvii) are
saponified to the diacid (Ixxviii) and converted to a mixture of amides (Ixxix, by sequential

treatment with acetic anhydride and methylamine), which can then be cyclized by treatment

with a dehydrating agent (e.g., acetic anhydride) as indicated to provide a bicyclic system

(Ixxx, see Figure 11B). Yet another fused bicyclic system (Ixxxi) can be prepared beginning
25  with ethyl 2-oxocyclopentanecarboxylate, using methods outlined above for the conversion of a

f-ketoester to a substituted pyrimidine (see Figure 11C). Still another group of embodiments

can be prepared via mampulation of nitrile and ester substituents (see Figure 11D). Briefly,
ethyl cyanoacetate is first condensed with ethyl oxalyl chloride and the resultant product is
treated with a substituted guanidine (exemplified herein with N,N-diethylguanidine) to provide

30 the substituted pyrimidinone (Ixxxii). Treatment of Ixxxii with POCI, (or other chlorinating
agent) followed by an appropriate amine (e.g., imidazole, 2-alkylimidazole,
isopropylethylamine, pyrrolidine) provides the substituted pyrimidine (Ixxxiii). Ester
hydrolysis and Curtius rearrangement (using, for example, diphenylphosphoryl azide) provide
the amino nitrile (Ixxxiv). Conversion of the nitrile group to an amide by acid hydrolysis, and

35  subsequent treatment with phosgene (or a phosgene equivalent such as diphosgene or
dimethylcarbonate) provides the fused bicyclic system, Ixxxv which can be further converted
to Ixxxvi on treatment with strong base (e.g., NaH) and an alkylating agent (e.g., Mel).

Certain intermediates along these synthetic routes can be converted to other useful derivatives
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can be carried out using phosgene or a phosgene equivalent.

15 Compounds of formula Ilc can be prepared by methods outlined in Figure 12.
In one group of embodiments (in Figure 12A), a 4-chloropyrimidine derivative (xcviii,
prepared by methods described above), is treated with an amine (e.g., allylamine) to provide
xcix. The ester group is then converted to an N-methyl amide (¢) upon treatment with
methylamine in an alcohol solvent. Cyclization of ¢ to ¢i occurs upon treatment with phosgene

20  oranequivalent. Similarly, compounds having more electronegative groups in the 6-position
can be prepared as shown in Figure 12B. For example, the chloropyrimidine cii can be
produced using methods outlined above and then converted to the bicyclic compound ciii,
using procedures described for xcix. Still other fused systems of formula Ilc can be prepared
as shown in Figure 12C. Here, a chloropyrimidine derivative (civ) is treated with a primary

25  amine (e.g., allylamine) to provide an amino moiety at the 4-position of the pyrimidine ring.
Cyclization of the amino moiety onto a sulfonamide (present at the 5-position) can be
accomplished with phosgene or an equivalent to provide the target (cv).

Preparation of compounds of formula IId can be accomplished, in one
embodiment, as outlined in Figure 13. Briefly, ethyl nitroacetate can be condensed with a

30  mixed anhydride (cvi) to provide a nitroketoester (cvii) which can then be converted to a
pyrimidine (cviii) upon treatment with a suitably substituted guanidine. Removal of the
protecting group, followed by treatment with POCI, effects chlorination of the pyrimidine ring
and cyclization to form a pyrimidinium salt (cix). Treatment of cix with an amine nucleophile
produces the target compound (¢x). Other compounds in this group can be prepared by

35  starting with ethyl 3,3,3-trifluoropropionate or ethyl cyanoacetate and varying both the
substituted guanidine and the amino nucleophile which are used.

Preparation of certain compounds of formula Ile can be accomplished following
procedures outlined in Figure 14. According to the scheme depicted in Figure 14, a suitably
substituted guanidine (cxi, prepared from a protected hydroxypropylamine) is condensed with
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precursors using the procedures described above or by resolving racemic mixtures. The
resolution may be carried out using various techniques such as chromatography with a chiral
solid support or a chiral solvent, repeated recrystallization of derived asymmetric salts, or
derivatization, which techniques are well known to those of ordinary skill in the art.
15 The compounds of the invention may be labeled in a variety of ways. For
example, the compounds may contain radioactive isotopes such as, for example, *H (tritium),
3] (iodine-125) and “C (carbon-14). Similarly, the compounds may be advantageously
Joined, covalently or noncovalently, directly or through a linker molecule, to a wide variety of
other compounds, which may provide pro-drugs or function as carriers, labels, adjuvents,
20  coactivators, stabilizers, etc. Such labeled and joined compounds are contemplated within the
present invention.

Analysis of Compounds

The subject compounds and compositions were demonstrated to have

pharmacological activity in in vitro and in vivo assays, e.g., they are capable of specifically
25  modulating a cellular physiology to reduce an associated pathology or provide or enhance a
prophylaxis.

Certain preferred compounds and compositions are capable of specifically
inhibiting or suppressing cytomegalovirus infection. For the assessment of activity against
human CMYV, a method was used which is similar to that described in Kohler, er al., J. Virol.

30  68:6589-6597 (1994). Briefly, a recombinant human cytomegalovirus (HCMV) was made
containing a marker gene (luciferase) under the control of the promoter for the late 28 kDa viral
structural phosphoprotein pp28. Human foreskin fibroblast (HFF) cells were infected with the
recombinant HCMYV virus (MOI 5), placed into 96-well plates, and cultured under standard
cell-culwure conditions. Compounds that were evaluated for anti-HCMYV activity were added to

35  theinfected cells 1 hour later. The level of luciferase expression was measured 24 hours after
treatment with the test compounds. The biological activity of the test compounds is described
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To a stirred, cold (-78C) solution of d (57.7 nmg, 0.170 mmol in THF, 8 ?
m) was added Li N(Si Me3)2) (0.17 ni, 0.17 mol, 1.0 eq, |.OM THF) o ﬁ@vi Wz
After stirring for 10 m nutes, Mel (0.106 nmL, 1.70 mol, 10 eq) was added

dr opwibg ¢heiill, vahs; tho noneestritimptof sdst ecfBidUNdthA réducesreaombbiraenHEMY taged for an

pour cdeRevwesnEh (nhertEn o W MR AP Rl R nEPE o REL Y a0 SRl S e

r esi doentral vehids-ttated) infeted deltsh | As amradtifisomel conereh ek dyotexicity obeswi t h wat er,

three fi Wi 0 | uti.on (0] al hase was
evapoP é\?’%ﬁl}% oh?: {/lﬁ'gétgé ﬁf?ﬁgeﬁ%\? Se%ﬁ%%gaﬁ%dé’ n\/\‘i‘%ltgﬁegtac glﬁ Eé oﬁ%%gﬁgsi l'ica
ged chr omat ogr aphple(liprovidexbinogipiabdaty for selaeted cadpow@s| fropyshve®@rmples el uant ) .
Yiel dpe3Q, 3 M (50.4% . (j) “H NVR (400MHz) (CD30D): 8 1.26-1.41 (3H m;
2.21 Fl.SH,s); 2.45 (1.5H, s); 2.86-2.94 (2H, m,; 3.22 (1.5H, s); 3.3S
(1.5H, s): 4.93 (1H, s); 5.05 (I HIABLE b1 (0.5H, s); 6.94 (0.5H, s); 7.07
(0.5H, s); 7.12 (0.5H, s); 7.23-7.38 (SH, m. M5 ESI mz (relative

intensity): M+H, 353 G 200 XAMPLE 7 This exanple
illustrates the syntjpesi i et W afuMb) - 4-] 2
met hyl i m dazol - 1-y| ) pe=—as = D yefmieei ki N ~>-Me NO2 ~ \ NO2

C~-N~ Me ~ M-N-N~ Me MeJ k To® cool efl (-78C' ol uti op of
2,4-dichloro-6-nmethyf-5-niirgpyrimdjne 5 19.53208 ngf 1.0 nmol, 1.0 eq. in
2 mL each of EtCH an ~nethylimdazole ( 164 nyg, 2.0 mol)
2.0eq.) in 2 nL of EJOH. The%esul tihg ni xt%Pé was s}irred for 1 hour at
-78C, then for 2 houfs at OCf D ethy[am ne gh 413 ni] 4.0 eq.) was added
dropwi se and the reapionwvas_stirred overnight Thelresulting m xture was
diluted with dichlorpnet hane, washed| wi th 001N HCl, paturated NaCl, dried
(MyS04), and filtereff. SOTVER WwWas T ENOvVe y3 evapor pti on and the residue
was purified by silifpagel chromatogfaphy to providel 35 ng of the target
conpound k as an oil | (k) ' HINVR (40pMHz, CPBi3): b |.15-1.23 (3H m); 2.48
(3H, s); 2.53 (3H, sfT3B59 ko0 (ZH 0 3148~ /Ul_IZH, q); 6.86 ( 1H, s);
6.95 ( 1 H s). MBEpLmz (relativelintensity): M 291.2 (100). 15 In a

simlar manner, the goll ow hg‘ conpouhds vverg-(breparej using the indicated
am ne in place of di gTnyrampe. Eacnfwas obgpy ned asga yellow oil. N ~~Me
~~-Me NO2 N\ NO2 MefhN=N M Mo DN N M\ lzl\gmn

(1] .

p 0.3

q 3.0

S 3.0

t 10.0

u 0.1

The following examples are offered by way of illustration and not by way of
limitation.
EXAMPLES

10 'H-NMR spectra were recorded on a Varian Gemini 400 MHz NMR
spectrometer. Significant peaks are tabulated in the order: number of protons, multiplicity (s,
singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br s, broad singlet) and coupling
constant(s) in Hertz. Electron lonization (EI) mass spectra were recorded on a Hewlett Packard
5989A mass spectrometer. Mass spectrometry results are reported as the ratio of mass over

15  charge, followed by the relative abundance of each ion (in parentheses). All reagents, starting
materials and intermediates utilized in these examples are readily available from commercial
sources or are readily prepared by methods known to those skilled in the art.
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27 N~ -Me NO2 NI N M O - 8 AUG 2002
2- (N-benzyl but yl ami no) - 4- (2- et hyl i mi dazol - 1-yl ) - 6- met hyl - 5- ni t r opyAIbrlii ne

Conmpound m (N-butyl benzyl am ne) --_.40 .. "H NWR (400MHz, CDC13): 8
0.86-0.95 (3H, m): 1.23-1.38 (2H, EFAMPLEI | 68 (2H m: 2.52 (3H, m); 3.S2
(2H, t); 4.83 (1H, s); 6 80 (1H s); 6.92 (1H s); 7.13 (2H d); 7.26-7.31
(3H, m. M ESI z rel e inte Slt MeH .2 (.100) .

2- (N- et hyl but yl & Sr%i‘mﬁe(l “Wéf%ﬁ 16|°f2($1r é‘yﬁaﬁll’d’?ﬁ)%@hitropyri mi di ne

?ggpowidh ylithidagsit hyl)bsingthairsatiropyrimidingya) a5n|5d a(ﬁigﬁlﬁ)rlﬁé)gﬂ@q;mfg@m?) 2i]§)02.?2>3206)95
t S . \ ;
é‘)’ém)]'l @Qa&?zﬁy?%gxc hyiSwnrgBynr@%ég (El s). MBS ESI mz (relative
|nten5|ty) M+H, 305 4 (100). 10
2- (N, N-di benzyl ami no)-4-(2-nethylimd -1-yl)-6-methyl -5 nitrqggsi m di ne
Conpound o (Dibenzyl anine) -- 20 ng. ¢H WNMge (400MHz, CDCL3); @ (3H, br
s); 2. 55 (3 ! br s); 4.81 (2H, s); 4. (2H,s); 6.85 (1H, s e\ 3. 95" (1H, s).
VS ESI WOpve intensity) MH,  ANQI00). P N ~~-Me MeoN-N~- Me
9 Conpo Z”p 4- et hyl pi per|j dlne -- . "H NWR (40 ) 3): 15 b
1.12- M Sk, 2.46 (3H, s); nS) ; 310-3.47/ (s, 6. 84 (1H,
s); 6. 99 (1H) s). MS ESI nmlz (rel at ve intensity): IVHHN\?;?‘J 10%3
Compound g (N-(cycl opropyl et hyl ) am ne) -- 41 ng. VR (400MHz,
CDC13): 8 0.23-0.64 (4H, m; 0.89 98 (3H, m; 1.18 (1H, t); 1.59-1.73
(2H, m; 2.49-2.51 (3H, d); 2.54-2.55 (3H, d); 3.46-3.58 (2H, m. M ESI
mz (relative intensity): 2 0 MrH, 331.a2 ( 100). EXAMPLE 8 Thib exanple
illustrates the synthesis of 2-(N-nethylanilino)-4-pyrrolidino-6
met hyl -5-nitropyrimdine (r). 28

5 To a stirred cold (-78°C) solution of 2,4-dichloro-6-methyl-5-nitropyrimidine

(2.25 g, 10.8 mmol, 1.0 eq) in THF (15 mL) was added 2-methylimidazole ( 977 mg, 11.9
mmol, 1.1 eq) in a solution of THF (15 mL) dropwise. After 1 hour, the dry ice bath was
replaced with a water ice bath and stirring was continued for an additional 2 hours and 15
minutes. At this time N-methylaniline (4.6 mL, 43.2 mmol, 4.0 eq) was added. The reaction
10  solution was stirred 1 hour and 15 minutes at -78°C and at room temperature overnight. At this

time the solvent was removed and the residue was diluted with dichloromethane and washed
three times with 0.1M HCl and three times with saturated aqueous NaCl solution. The organic
phase was evaporated and the residue was purified by chromatography on silica gel (1:1
hexane/diethyl ether, 1% AcOH as eluant) to provide 209 mg of the target compound a (6%)
15  along with an isomer (400 mg) and b (104.8 mg).
(a) '"HNMR (400MHz) (CD,OD): § 2.26 (3H, br s); 2.58 (3H, br s); 3.61
(3H, s); 6.88 (1H, s); 7.02 (2H, d); 7.31-7.34 (3H, m); 7.43-7.48 (2H, m). Anal. calcd. for
C,eH,(NsO,: C, 59.25; H, 4.97; N, 25.91. Found C, 59.16; H, 4.95; N, 25.86.
(b) '"HNMR (400MHz) (CDCl,): § 2.40 (3H, s); 2.80 (3H, s); 3.55 (3H, s);
20 6.95 (1H, s); 7.13 (2H, m); 7.30-7.39 (3H, m); 7.86 (2H, s).

EXAMPLE 2

This example illustrates the synthesis of 2-(N-methylanilino)-4-(2-
methylimidazol-1-yl)-6-ethyl-S-nitropyrimidine (c).
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- 8 AUG 2002 NO2 , | ~~NO02 ~i C-N M NNMTf Mr Toacooled_(mﬁ:)muz
solution of 2,4-dichloro-6-nethyl-5-nitropyrimdine (208 5 ng, 1.0 ,

1.0 eq. in 2 nL each of EtOH and THF) is added of pyrrolidine (78ng, |.leq)
in 1.0 nL of EtOH T%N\esulting solution is stirred/ 1 hour at -78C,
then for 2 hours at 0C JNMethylaniline (0.432 ni, 4{0 eemp is added

dropw se and the reactlNon is stirred overni ght. The r
diluted with dichlor , washed with 0.1N HC,
NE"@

sulting mxture is
NPzd NaCl) dried

(MgS04)) and filtered. Splvent is renoved by evapor and the residue is
purified by chr d o provide the targe ) . EXAMPLE 9
This exanple illustiates the synthesis of 2-(N Methyl-N benzylam no)-4-(2
10 rnet hyl i m dazol |)-5-nitropyrimdine (s). N NO2 ~ ~ N2 & NI ~
N~N~ ~I Me s To a ution of 2,4-dichloro-5-nit rimdine (200 ng, 1.0
mmol) in 15 dioxane (5 nL) at 80 C was added 2-nethylim dazole (85 ng, 1.0
nmol ) and N-net hyl N-beazylamne ( 133 pT., 1 nmol). Tke sol ution was
stirred overnight at 80 C, cooled) and directly chromatographed (1/1 hexane
diethyl ether) to yield the title conpound (s). (s) 'H NVR (400MH

(CDgOD): b 3. 09 Yosa stirr@kipold3-787C) solution b a (3.4 &g, §,168 i), 14, &p dn BHFm  2H) ,

7. 2-7(Po oy WhY added LiN(SiM&HS 828 mol, 0.20 mL, of a 1.0M/THF solution) dropwise.
After stirring for 10 minutes, Mel (0.105 mL, 1.68 mmol, 10 eq) was added dropwise. The
reaction was kept at -78°C for 40 minutes and stirred for an additional 4 hours at 0°C. A small

5  portion of acetic acid (0.25 mL) was poured into the flask and the brown residue was
evaporated to dryness. The residue was then dissolved in dichloromethane and washed three
times with saturated aqueous NaC] solution and the organic phase was evaporated to dryness to
provide a crude yellow oil.

Purification was carried out by column chromatography on silica gel with 1:1
10  hexane/diethyl ether, 1% AcOH, 3% MeOH as eluant, to provide 21.4 mg of the desired
product (37%).
(¢) '"HNMR (400MHz) (CD,OD): § 1.29 (3H, br s); 2.28 (3H, br s); 2.86
(2H, br s); 3.63 (3H, s); 6.89 (1H, s); 7.02 (1H, s); 7.30-7.39 (3H, m); 7.42-7.49 (2H, m).
MS ESI m/z (relative intensity): M+H, 339.2 (100); M+Na, 361.1 (15).

15 EXAMPLE 3
This example illustrates the synthesis of 2-(N-benzyl-N-methylamino)-4-(2-
methylimidazol-1-y1)-6-methyl-5-nitropyrimidine (d), 2,4-bis-(N-benzyl-N-methylamino)-6-

methyl-5-nitropyrimidine (e) and 4-(N-benzyl-N-methylamino)-2-(2-methylimidazol-1-yl)-6-
methyl-5-nitropyrimidine (f).
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EXAMPLE 10 This exanple illustrates the synthesis of 672002
2-(N-Methyl anilino)-4-(4 rrethylim'dazol-1-y|}-6-rrethy|-5-nitropyr|'§ri"8“ nzg

(t). MNIT NNO2, I ~~NO2~-~Q~, & NMNNMI M To a solution
of 2, 4-dichloro-6-nethyl-5-nitropyrimdine (150 0.72 5 mmol ) in dioxane
(5 nL) at 80 C was added 4-nethylim dazole (60 .72 mol ) and

N-nmet hylaniline (77 ng, 0.72 F@g The sol ution s stirred overn at
80 C, cooled, and directly ch Nsgr aphed (IMd. hexane di ethyl ethel) to
yield theftitle conmpound (t). (t) . H NVR (400 (CD30D) : 82&8\%, 3H),
2.74 (s, N@ 30 (s, 10 3HN 27.55 (m ~ %(s 1H) 1’35,
1H). LE 11 This—exaggl e 4| strataes t,\jgg gknt eS|s 02
2-(4- ZyWpier azi n- 1-yl ) -M-( N}\/&

met hyl i m dazol - 1-yl ) - 6- net hyl_- nltropyrlmdl u). N ~~-- N e- NO2
N M C-N M ~N Ph~NJ a Tolution of

2, 4-di chl or o- 6- met hyl - 5- ni t r opyfi ni di ne (175 .84 15 mml) I n di oxane
{5 m) at 80 C was added 2-netfylinidazole ($5 rrg, 0. 84 mmol) andf

1- benzyl pi perazine (148 ~L,, 0.84 muol). The solfuti on was stirred overni ght

at 80 C, cooled, and directly chromatographed ( 111 hexane diethyl ether)

to yield the ti t’foea gt?rg:c)ioccrﬁg ((’}é)’C) so?uuon of 2,4-dichloro-6-methyl-5-nitropyrimidine
(187.7 mg, 0.9 mmol, 1.0 eq) in THF (2.25 mL) and EtOH (2.25 mL) was added
2-methylimidazole (148 mg, 1.8 mmol, 2.0 eq) in a solution of EtOH (2.25 mL) dropwise.
After 45 minutes, the dry ice bath was replaced with a water ice bath and the mixture was

5  stirred for an additional 2.2 hours. At this time N-methylbenzylamine (0.465 mL, 3.6 mmol,
4.0 eq) was added. After stirring for 2.7 hours, the solvents were removed by evaporation.
The residue was diluted with dichloromethane and washed three times with 0.1M HC] and
three times with saturated aqueous NaCl solution. Solvent was removed from the organic
phase and the residue was purified by chromatography on silica gel (1:1 hexane/diethy] ether,
10 1% AcOH, as eluant) to provide d (32 mg), e (116.3 mg) and f (104.8 mg).
(d) '"H NMR (400MHz) (CDC,): & 2.30 (1.5H, s); 2.53 (1.5H, s); 2.57
(1.5H, s); 2.59 (1.5H, s); 3.15 (1.5H, s); 3.27 (1.5H, s); 4.88 (1H, s); 4.97 (1H, s); 6.87
(0.5H, s); 6.90 (0.5H, s); 6.96 (0.5H, s); 6.99 (0.5H, s); 7.16 (1H, d); 7.24-7.37 (4H, m).
MS ESI m/z (relative intensity): M+H, 339.2 (100); M+Na, 361.1 (8)
15 (e) 'H NMR (400MHz) (CDCL,): § 2.49 (3H, s); 2.79 (3H, s); 2.90-3.20 (3H,
br m); 4.70-4.88 (4H, br m); 7.12-7.35 (10H, br m). MS ESI m/z (relative intensity): M+H,
378.2 (100); M+Na, 400.1 (15)
(f) '"H NMR (400MHz) (CDCl,): 8 2.52 (3H, s); 2.67 (3H, s); 2.90 (3H, s);

4.92 (2H, s); 6.89 (1H, s); 7.20 (2H, d); 7.28-7.35 (3H, m); 7.74 (1H, s). MS ESI m/z

20 (relative intensity): M+H, 339.2 (100).

EXAMPLE 4

This example illustrates the synthesis of of 2-(N-methyl-4-chloroanilino)-4-(2-
methylimidazol-1-yl)-6-methyl-5-nitropyrimidine (g).
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- 8 AUG 2002 (u) 'H NWMR (400MHz) (CD30D): 8 2.42 (s, 3H), 2.60 (s, EER
3.38 (br s, 4H), 3.80 (br s, 4H), 4.38 (s, 2H), 7.30-7.S5 (m 7H) . heUedll
347 me (relative intensity): MH 348.0 (100). EXAMPLE 1 ? 5 This exanple
illustrates the synthesi s of 2-(4-trifluoronethyl be am no}

4- (2-net hyl i m dazol -1-yl)-6-nmethyl -5-nitropyrimdi nm.)_MeN‘\ ~~Me NO2 ~ ~
NO2 C~N~I\/e~N~N~I\/e F3C v To a stirred m xture ofN

2- chl or o- 4- hydr oxy- G- NO2 5- ni tropyri m@m@jo ONO2. 58 mmol, 1.0
eq) in absol ute ethapol (20 m.) was added 4- fl upronet hyl )-_ benzyl anune
(540 ng, 3.1 mmol ¢ 9)pe and “sodi um acet a 08 nMmol, 1.0 eq).
The m xture was sIovay heated and the resulting sglution refluxed for 22
hours. The m xture was then cool ed and et hanol waS~“renoved irz vacuo. The
oily residue was dissolved in ethyl acetate and washed three tinmes with 1M
HCl, three times with saturated NaCl solution, then®dried over MyS04.
Renoval of solvent provided a crude yellow solid internediate which was

dried und t dj in .4 f .. POCL3, wi th - 100C
for 0.5 hours. 5 TRt P E2¥ ) salhuin B2 Fn b s T BoR R or uvte
br own p2@Hiotg, Wlsmmot.il0 eq) indi I‘H"g(-dﬁr wivhendELPRy2.25 mL) was added

h / 313
hexane b BERISORIEN e 2 B2 Gelth AK0RNES BT £l (RSSEIPHRRC(313 )
To a stAfter 48 mjnptes tharyfice hagh yawelam witlh pjMarermiagi agh g cgmnnfgg wes gonpged 1. 0
eq)sin f&%téa@mdnbi 226 Bowrs TUICHBR - ﬁ%&@@ﬁﬁ& ktyhsmriaaczi Fnfo 420 Bg) was 7 ol ,

4.0 eq). The resulting m xture was hours, cool ed,

for 5
and t hdheacgddechind BRERASHOM, §OlRANAY 3S %Wﬂé?fa%7Bﬂ“rSTIS€lVPé§W6%’é’HM§ B¥ssol ved in
et hyl aegjordton éilr@&hefbs}/dugh/a@dlﬂlut% Gth, dléiﬂﬂdirﬁilhcthﬁﬁé Wfasﬁéuitlﬂéd tﬂﬂcWElli 08804 to
Ive a e oW, .SO0l 1| 0 oW Va ven
gurl fi é_gf]u %é’%%r%‘%f%‘&?&ﬂﬁgu?ﬂufw %ﬁ\%ﬁcﬂr@ﬁl%ﬁ% néofvgmg‘iv% a
yel | owrandved Tiven thietorgandopiaee: act twascsrdnbatalpmmWshbmgelahrmmtégraphy (1:1
di chl tarti
2.1 ohEELRRR A ARG I ah&%‘]"%’%ﬂg?? }g 5R ZOSR/HIZE “coc1s 8
2.28 ( 1.5H, s); (2) 412 (5}901\@2) (Q HBD): 612.3H3H,)br s, %87(1 BM,8)s3-99 4. 71
(1H, UQH%88@9( %ﬁrl 70@ 1, £)07§U)(2HE d)S)7 446(2%)( CR/I§|'E§3fmﬁz)(re1§t18§ (1H, 31

- 8 A 9 (1H, d); 2 (2H, d). M
ESI mim%ffsétvbt +‘é‘ i )y) MrH 392. 9 ( 100)
EXAMPLE 5
15 This example illustrates the synthesis of 2-(N-methylanilino)-4-(2-

methylimidazol-1-yl)-6-isopropyl-5-nitropyrimidine (h).

N N
[—N )—Me [; \ Me
N)\INOZ o NO,

MQ‘N)\N/ Me Mes 2 e

S ol
a h

To a stirred, cold (-78°C) solution of a (38.6 mg, 0.12 mmol, 1.0 eq) in THF
(0.5 mL) was added NaH (9.5 mg, 60% in o0il 0.24 mmol, 2.0 eq). After stirring for 15
minutes, Mel (0.074 mL, 1.19 mmol, 10 eq) was added. The reaction was kept at -78°C for 2
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EXAMPLE 13 This exanple illustrates the preparation of 8 AUG 2002
2- ((1-phenyl - 1-propyl )am no)-4 5 (im dazol -1-yl)-6-nethyl-5- nltropyrlmdl ne

(w) us n alternate procedure for the addition of an jm dazole oup to

t he pyf?qﬂm Ebwtlﬁ@é|ae&§d1%ﬂn%1%\%ﬁom at0C Ndesmalipwﬂem@ f aceycpgc: /-5 w To a

sti rregdaspbuied Mo ﬂn% flask and the brown mixture was evaporated to dryness. The residue was 0 -
nitr

2-((1-ph th d
ol %s%ﬁ‘%egﬁﬁfép StrefHine, WAHFO e BPFaI b v e d s Dinen PEn ST ) | 1
pyr l di mebuslell)sdmmnammnt wh fenedved FRIm meaﬁgmdc ipHgse( anldlthe produbt Wds mml

> P ribiritied o) i g6t M ratlBBrabhy ([ et et fstaM e ST %é@a&sﬂﬁﬁ%?ﬁpmx%ﬁd?ﬁé

vvas r ethievargetbyornpduady(123appradvhon and the dark residue vvas di ssolved in

obt i ned. af tor 1 CHouBaR (AR YCEES 6 RoZhiss Bt 5 s IRRLT o

gel  ( 2(15bene OH2CRBCISY)4. 92 (ZHe; 369](1}lgb(4)207o03o¢1Hrtust),l’iB@Jc‘tih@bhmD, 15

(w)'H 1 2 ; 2.48 (3H, s);
4.81 (?@?@@W%WE}%% ’ge?%ig%%‘é’mié‘/) }61%%35% l%;i)oz (o 33H, d):
7.08-7.12 (2H m; 725738(SH)n') 789(066H s) 8.18 (0.33H, s). M
ESI mz (relative intensity): MH 339.2 ( 100). 32 - 8 AUG 2002 EXAMPLE
14 This exanple illustrates the s¥£t esis of pyrimdine derivatives having
al@al koxy group in the 2-positi on—&e@m Ei&ied by

2- (1- propyl oxy)-4-(2-nmet hyl i m dazol -1yl )-6net hyl - 5- ni tropyri mdine (x). _ N

hi ~~--CHa NO2 ~_~ NO2 GC~N- CH3 MB~O~N~ X 1 flask .c d with
n- propanol (5 m}“hmyraaagﬁusﬂggs?tﬁezyn%,sxsé%(&i% P@q pgth FS21[ “eq) and
t he m metwyBmidagolsi-yh+eethvinSlanropytinodiea (jl.or 10 m nutes. The resul ti ng
solution was transferred via canula into a flask containing a solution of
2-chl or o- 4hydr oxy-6-nmet hyl -5-nitropyrimdine (302 ng, 1.6 nol, 1.0 eq) in
n- propanol (5 rnL). TZ: esulting m xture was heated in aaNoil bath at 100
C for 1 hour, poured Meseparatory funnel containi ng[ﬁj)l—{me HCl and
extracted with dichlor t hane. The organi c phase was separated and washed

with water, brine an  elCover MySO4 to give a crude {dNGgi el d 297 np)
after removal of,solvent ﬁ

The crude solid was heat infneal PQCI 3 (3 )
for 6 mnutes at YOCN“COsbed on_ice and the POC € 8 in vacuo.
The chl oropyri m di ne ernmedi ate was purified via chr oma ography to
provide 117 ng of the ernedi ate whi ch was converted e title
conmpound usi ng et hods.gescri bed in Exanple 12. The prod was obt ai ned as
a yellowoil (191 ng) 43%from

2-chl or o- 4- hydroxy-6-mé1hy| -5-nitropyrimdine). (x)'H NVRi(400MHz) CDCl 3 8
1.04 (3H) t); 1.86 (2H, dqg); 2.52 (3H, s); 20

To a stirred, cold (-78°C) solution of d (57.7 mg, 0.170 mmol in THF (0.5
mL) was added LiN(SiMe,),, (0.17 mL, 0.17 mmol, 1.0 eq, 1.0M/THF) dropwise. After
15  stirring for 10 minutes, Mel (0.106 mL, 1.70 mmol, 10 eq) was added dropwise. The

reaction was kept at -78°C for 2 hours and then stirred for an additional 3 hours at 0°C. A
small portion of acetic acid (0.25 mL) was poured into the flask and the brown mixture was

evaporated to dryness. The residue was dissolved into dichloromethane, washed three
times with water, three times with saturated aqueous NaCl solution and the organic phase
20  was evaporated to dryness. The target compound was obtained following silica gel

chromatography (1:1 hexane/diethyl ether, 1% AcOH, 3% MeOH as eluant). Yield: 30.3
mg (50.4%).

() '"H NMR (400MHz) (CD,OD): § 1.26-1.41 (3H.m); 2.21 (1.5H,s); 2.45
(1.5H, s); 2.86-2.94 (2H, m); 3.22 (1.5H, s); 3.35 (1.5H, s); 4.93 (1H, s); 5.05 (1H,s); 6.91
(0.5H, s); 6.94 (0.5H, s); 7.07 (0.5H, s); 7.12 (0.5H, s); 7.23-7.38 (5H, m). MS ESI m/z
(relative intensity): M+H, 353.1 (100).
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2.61 (3H) s); 4.38 (2H, t); 6.90 (1H, d); 6.98 (1H, d). M5 ESI mz
(relative intensity): MH 278.1 ( 100). EXAMPLE 15 The conpounds Iiélﬂeﬂjﬁizﬂm
Tabl e 2 were prepared using the procedures outlined in Exanples 12-13.
Compounds were tested in the CW assay descri bed above and exhibited the
follow ng levels of activity: +, ESPIL90 M ++, 100 nM < | CSO <_ 500
nM +++, ICSO <_ 100 nM 33 - B AUG Z200Z TABLE 2 N ¢ N R No2 R~-N~-N~Rd i
Ra RaRR - Rnmz (ml) Antiviral Activity -~ H~ --~392.9 - ++ F3C H

lvie Me 353.1 ++Thf eEaﬁip]é ﬁﬁstﬂ?es@l%ﬁtlfesfé'bf Gl(NNEilethK/Ehﬁnﬁ@ @-++ F~d F ~
HM M 377.1 ++ C 411.1 ++ F CF3 ~

H Et | methyhpudagolel-yh- %methyl SsmAmnz@él?eﬂNBLE 2 (cont' d)

[l\-l N)—Me

|
N NO, NO»
J\ 7 - i/j
Cr” "N “Me Me™ NN “Me
ve—

To a cooled (-78°C) solution of 2,4-dichloro-6-methyl-3-nitropyrimidine
5 (208 mg, 1.0 mmol, 1.0 eq. in 2 mL each of EtOH and THF) was added 2-methylimid-
azole (164 mg, 2.0 mmol, 2.0eq.) in 2 mL of EtOH. The resulting mixture was stirred for
1 hour at -78°C, then for 2 hours at 0°C. Diethylamine (0.413 mL, 4.0 eq.) was added
dropwise and the reaction was stirred overnight. The resulting mixture was diluted with
dichloromethane, washed with 0.1N HCI, saturated NaCl, dried (MgSO,), and filtered.
10  Solvent was removed by evaporation and the residue was purified by silica gel
chromatography to provide 35 mg of the target compound k as an oil.
(k) '"H NMR (400MHz, CDCl,): § 1.15-1.23 (3H, m); 2.48 (3H, s); 2.53
(3H, s); 3.59-3.60 (2H, q); 3.68-3.70 (2H, q); 6.86 (1H, s); 6.95 (1H, s). MS ESI m/z
(relative intensity): M+H, 291.2 (100).
15 In a similar manner, the following compounds were prepared using the
indicated amine in place of diethylamine. Each was obtained as a yellow oil.

( S Me q &—Me [)Nii—wne
31 e A
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RR It Mz (nml) Antiviral Activity I ."~r HM M 377.1 ++ F H Rﬁ“ﬂ
393.1 ++ COA .w.,. HMe - - M 411.1 +++ W, r".HIVbI\/e--361 EZ

s 1 % SRR e S | R Tyt F

2002 G&Bb&rﬂi by )bepziR aling) - 40mng. (ENMRAMOONHAICIHCL,): 8i(L86- 69359H;L +++ C
V) 27138 i a1 38T, i SEom, myasp ool 63 uchgssp
Me 3 @B, s} 692 AH, sy, 7.1H(RH, dk72897.31 BHHB).\ MS ESI m/z relative intensity: M+H
5 381.2 (100).
2-(N-methylbutylamino)-4-(2-methylimidazol-1-yl)-6-methyl-5-nitropyrimidine
Compound n (N-methylbutylamine) -- 68 mg. '"H NMR (400MHz, CDCl,): 8 0.95 (3H, t);
1.32 (2H, m); 2.51 (3H, br s); 2.55 (3H, s); 3.15-3.24 (3H, d); 3.58-3.72 (2H, t); 6.85 (1H,
s); 6.95 (1H, s). MS ESI m/z (relative intensity) M+H, 305.4 (100).
10 2-(N,N-dibenzylamino)-4-(2-methylimidazol-1-yl)-6-methyl-5-
nitropyrimidine Compound o (Dibenzylamine) -- 20 mg. '"H NMR (400MHz, CDCL,): §
2.53 (3H, br s); 2.55 (3H, br s); 4.81 (2H, s); 4.96 (2H,s); 6.85 (1H, s); 6.95 (1H, s).
MS ESI m/z (relative intensity) M+H, 415.6 (100).

[NN)_M‘" Z—N &—Me
(@J\;j:jz Me/\?fwj:j 2
M

p q

Compound p (4-methylpiperidine) -- 45 mg. 'H NMR (400MHz, CDCl,):
15  8§1.12-1.16 (3H, m); 2.46 (3H, s); 2.51 (3H, s); 3.40-3.47 (8H, m); 6.84 (1H, s); 6.99
(1H, s). MS ESI m/z (relative intensity): M+H, 317.1 (100).
Compound q (N-(cyclopropylmethyl)butylamine) -- 41 mg. 'H NMR
(400MHz, CDCl,): 6 0.23-0.64 (4H, m); 0.89-0.93 (3H, m); 1.18 (1H, t); 1.59-1.73 (2H, m);
2.49-2.51 (3H, d); 2.54-2.55 (3H, d); 3.46-3.58 (2H, m). MS ESI m/z (relative intensity):
20 M+H, 331.2 (100).

EXAMPLE 8

This example illustrates the synthesis of 2-(N-methylanilino)-4-pyrrolidino-6-
methyl-5-nitropyrimidine (r).
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36 - 8 AUG 200Z TABLE 2 (cont'd) Ra RR R mz (ml) Antiviral Act.ia\lié_ﬂﬁymz

“yw. HMe Me 403.0 +++ Br ", .,.... HMe Me 343.1 ++ F H Me 355.1 ++

~.~. HM M 326.1 + N."""., HMe Me 326.1 ++ iN H M Me 385.1 ++ Me Me
"",.-H~|\/EB791++FFFF.~HI\/EI\/EB791++ JtUoor HMe Me 379.1
++F FFF~HMNg-- 379.1 ++ F F 37 - a au~ Z TABLE 2 (cont'd) R

R Rmz (ml) Ant|V| aI I\‘%ctlwty .~ H- M Me 361. )IFFHI\/EIVE4111

+++ ~3
cr/‘\

e

To a cooled (-78°C) solution of 2,4-dichloro-6-methyl-5-nitropyrimidine (208
mg, 1.0 mmol, 1.0 eq. in 2 mL each of EtOH and THF) is added of pyrrolidine (78mg, 1.1eq)
in 1.0 mL of EtOH. The resulting solution is stirred for 1 hour at -78°C, then for 2 hours at
0°C. N-methylaniline (0.432 mL, 4.0 eq.) is added dropwise and the reaction is stirred

5  overnight. The resulting mixture is diluted with dichloromethane, washed with 0.1N HC],
saturated NaCl, dried (MgSO,), and filtered. Solvent is removed by evaporation and the
residue is purified by chromatography to provide the target compound (r).

EXAMPLE 9

This example illustrates the synthesis of 2-(N-Methyl-N-benzylamino)-4-(2-
10  methylimidazol-1-yl)-5-nitropyrimidine (s).

[ M e

cx)\ T OAFA/L)T

e

To a solution of 2,4-dichloro-5-nitropyrimidine (200 mg, 1.0 mmol) in
dioxane (5 mL) at 80 °C was added 2-methylimidazole (85 mg, 1.0 mmol) and N-methyi-
N-benzylamine (133 pL, 1 mmol). The solution was stirred overnight at 80 °C, cooled,
and directly chromatographed (1/1 hexane diethyl ether) to yield the title compound (s).

15 (s) 'H NMR (400MHz) (CD30D): & 3.09 (s, 1.5H), 3.17 (s, 1.5H), 3.18
(s, 1.5H), 4.5-4.8 (m, 2H), 7.2-7.5 (m, 8H).

29



FH3."".,. HM M 373.2 ++ I .,.M HH- M 325.1 + CH3 HIVle NE'&?%G]ZBUT
CH3 HM Me 361.1 ++ F F 38 - 8 AUG 2002 E3~A MPLE 16 The conpoun

listed in Table 3 were prepared %&g@%ﬂp’edures simlar to those outlined
i n Exanpl es 12-14. Conpounds wer n the CW assay descri bed above

and exhibited the followng |levels of activity: +, 1Cso > 500 nM TABLE 3 N
~1 ~~Rb ~ NO2 ¢ ) d1 Wk el oy (4.

Acti vityn- propyl nggb%ﬁﬁiﬁﬁ&%%ﬁﬁyﬁ@%ﬁ%@ Methylanilino)-4-(4

+n- but et ob lyDplrmgthyi-otrdegpyrimidine (t).

8. 1+phenet hyl HVe326. 1+net hyl MeMe250. 1+et hyl MeMe264. 1+benzyl HVe312. 2+3- et ho
Xy-1- butyl HWe308. 1+3- net hoxy-1- butyl MeMe322. 3 3-di net hyl - 1-

but yl HVe306. 2+3, 3-di net hyl - 1- butyl MeMe320. 1+ 39 ) '}

]
NO; NO»
X — QU
CI)\N/ Me |\‘1/IN\N/ Me
Me

t

To a solution of 2,4-dichloro-6-methyl-5-nitropyrimidine (150 mg, 0.72
5  mmol) in dioxane (5 mL) at 80 °C was added 4-methylimidazole (60 mg, 0.72 mmol) and
N-methylaniline (77 mg, 0.72 mmol). The solution was stirred overnight at 80 °C, cooled,
and directly chromatographed (1/1 hexane diethy] ether) to yield the title compound (t).
(t) 'H NMR (400MHz) (CD30D): § 2.37 (s, 3H), 2.74 (s, 3H), 3.30 (s,
3H), 7.25-7.55 (m, 5H), 7.75 (s, 1H), 9.31 (s, 1H).

10 EXAMPILE 11

This example illustrates the synthesis of 2-(4-benzylpiperazin-1-yl)-4-(2-
methylimidazol-1-yl)-6-methyl-5-nitropyrimidine (u).

[; 'X—Me

cr/ﬁj:jz T (\NJ\)\/[N%

N Me
Ph_N._J

To a solution of 2,4-dichloro-6-methyl-5-nitropyrimidine (175 mg, 0.84
mmo]) in dioxane (5 mL) at 80 °C was added 2-methylimidazole (85 mg, 0.84 mmol) and
15 1-benzylpiperazine (148 uL, 0.84 mmol). The solution was stirred overnight at 80 °C,
cooled, and directly chromatographed (1/1 hexane diethyl ether) to yield the title compound

(u).
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- 8 AUG 2002 EXAMPLE 17 This exanple illustrates the synthesis of AUG.2002
2- (2-indanam no) - 4- (2-net hyl i m dazol 1-yl)-6-nethyl-5-nitropyrim di ge l&
CN~CH3 ~ NO2 N'N- ' HHC 3

2-(2-1 ndanam no)(u)’l * HINMRo@GONELAVICTROM )i 8 Qapr (s K, Res0pis £BHEY, SB&deor ding to
5 the pr c ﬁgg e 12, but dsing 2-indanani ne as the nucl eophile,
(56 ni,4 IS)4 @sgﬁ\)’e7d3(i)ﬁ5ﬁ @ D ENP B 133 vBE ®8lativee addition of
2- met huéﬂsﬁfwamw 3439 (190).0. 46 nmol , 2.5 equiv). The resulting yellow
solution was placed in an 80 C bath and allowed to stir for 24 hours. The
solution was then concentrated under reduced pressure. Purification by
flash chromat ography (Si02) 2% MeOH CH2C12) gave 34 ng of the (52% title
conmpound as 10 an anor phous yelws- 204 C. "H NNJIt (CDd 3, 400 MHz,
m xture of rotamers) 8 7.28- , 6.99 (s, 0.5 H), 6.96 (s, 0.5
H, 6.17 (d, J =7.9 Hz, 0.5 H), 6.06 (d, J = 7.3 Hz, 0.5 H))493(rn05

He 4.73 (m O. 4
2%9 (dd, J = ﬁé‘wei‘é’%‘Bf}eﬁfzﬁs“%t‘H&m 52%‘7@%1? of 2- %é‘gw"m’%et&%ﬁzy@%ﬁ’%ﬁ) 2] 63
s, 1. %(Eﬁnetlgflﬁmd@aol 13y1564Bethjl-5- N&oEWmmdme (Wel ative intensity): 351.2 (M +
H, 100). Anal. calcd for C BH gN602: C, 61.70; H, 5.18; N, 23.99. Found: C
61.08; H 5.22; N, 23.57. EXAMPLE 18 This exarrpl e |IIustrat es the synthesis
of 2 {2 i ndanani no) - 4. -im dazol -1-yl -6 nethyl - opyrimdine. N/ ~ NO2
N’ N CH3 2 0 2- (2| ndanami no) - 4- chl or o- 6- rrethyl )mmdropyrlmdl ne (66.8
ny, 022 mol ) was the addition of
i nvdazol e (37 ng, ion was heated to
80 C for 18 hourns/LT e sol ution—was then concentrated under reduced
pressure and pueifikd Mg flash chronmat ograpy SR 40 - 8 AUG 2002
MeOH CH2C1~) to give 52.1 ng (71 9% of I pr oduct as an anor phous yel | ow
solid (0.155 mmol): np 177-178 C. ' HFM®RR TCDA 3, 400 MHz, nixture of
rotaners) S 8.23 (s, 0.5 H), 8.16 (s, 0.5 H), 7.38-7.11 (m 6 H, 6.09
{broad s, 0.5 H), 5.91 (d, J =7.2 Hz, 0.5 H), 4.93 (m 0.55H), 4.79 (m
0.5 H), 3.40 (dd, J =7.0, 15.9 Hz, 2 H), 2.91 (dd, J = 4.1, 15.8 Hz, 2 H),
To a stirred mixture of 2-chloro-4-hydroxy-6-methyl-S-nitropyrimidine (300
mg, 1.58 mmo], 1.0 eq) in absolute ethanol (20 mL) was added 4-(trifluoromethyl)-_
benzylamine (540 mg, 3.1 mmol, 2.0 eq), and sodium acetate (130 mg, 1.58 mmol, 1.0 eq).

10  The mixture was slowly heated and the resulting solution refluxed for 22 hours. The mixture

|s %ed in 2.0 EtCH follo
2.5 equiv). The yel

was then cooled and ethanol was removed in vacuo. The oily residue was dissolved in ethyl
acetate and washed three times with 1M HCI, three times with saturated NaCl solution, then
dried over MgSO,. Removal of solvent provided a crude yellow solid intermediate which was
dried under vacuum then dissolved in 4 mL of POC], with heating (95-100°C) for 0.5 hours.
5  The POCI], was removed by rotary evaporation and the crude brown product was purified using
chromatography (1:1 hexane/dichloromethane) to provide a chloropyrimidine intermediate (313
mg), which was carried on directly without additional purification.
To a stirred solution of the above chloropyrimidine (150 mg, 0.4 mmol, 1.0 eq)
in acetonitrile (2.5 mL) was added 2-methylimidazole (142 mg, 1.7 mmol, 4.0 eq). The
20  resulting mixture was heated at reflux for 5 hours, cooled, and the solvent removed by rotary
evaporation. The residue was dissolved in ethyl acetate, washed with 0.1M HCI, water, brine
and dried over MgSO, to give a crude yellow solid following removal of solvent. The solid
was purified using chromatography with 2.5% MeOH/dichloromethane to give a yellow oil.
The title compound was obtained by precipitation from dichloromethane and hexane. Yield:
25  152.3 mg, 51% from the starting 2-chloro-4-hydroxy-6-methyl-5-nitropyrimidine.
(v) '"H NMR (400MHz) CDCI, & 2.28 (1.5H, s); 2.42 (1.5H, s); 2.55 (1.5H,
s); 2.58 (1.5H, s); 4.71 (1H, d); 4.80 (1H, d); 6.67 (0.5H, br s); 6.80 (0.5H,br s); 6.88 (1H,
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2.56 {s, 1.5 H, 2.46 (s, 1.5 H}; ); M ESI(relative abundance) 337. %BAMCZUUZ
H, 100). Anal. cal cd for C'H, 6N60~: C, 60. 71 H 4.79; N) 24.99. Found:
60.29; H, 4.8 69. EXAMPLE 19 This mple illustrates the synthesis
of 2- {db, @.9@,@]11&%84@ (ﬂﬁdghgrﬂ%}i,qlid 62 (2H d) MS ESI m/z (relative mtensny)

{i m daviqly do/ Y répymet hyl -5-nitropyrimdine. ~Nj NF ~ N2 N _N "CHH3 F
2-(4,6-Difluoro-1-indanam no) - 4-chl oro-6-met hyl -5-nitropyrimdi ne prepared
according to the procedure of Exanple 12, using 4, 6-difluoro-1-indanan ne
as the nucl eophile (56 ng, 0.16 mmol) was dissolved in 2.0 nL EtOH fol | owed
by the addition of imdazole (28 ng, 0.411 mmol, 2.5 equiv). The sol ution
was heated to 80 C for 23 hours. The solution 15 was then concentrated
under reduced pressure and purifi 1/H gsh chromat ography (Si 02, 2%
MeOH/ CH=Cl ~) to give 35.5 ng (58%yield) of the product as an anor phous
yellow solid. np 175-176 C. 'H NWMR (CDC13, 400 MHz, m xture of rotamers) 8
8 09 (s, 0.5 H),Tidsesanise ilistatkd dhe préfaraliohCof QrG(1-phehyl-16pdpy)atdinoy4-= 7 6

25 ety Rl ol odind ) (g y el B oSy
H)) 2 .a@7midazole MUP@th@pxnmdmempclegs 55 (s, 1.5 H), 2.49 (s, 1.5 H, 1 98
(m 1 H; ); M5 ESI(relative abundance) 373 1 (M+ H 100). Anal. calcd for

C, ~H, 4FZN6O~: C, 54.84; H, 3.79; N, 22.57. Found: C, 54 H 3.76; N,
22.32. EXAMPLE 20 25 Thi exarrpl e illustrates the synt Qs

2-(4,6-difluoro-1-indan noe)
nmet hyhm dazol - - 6- 5- nltropyrlmdl ne. 4 2002 N ~N~CH3
F2(46D|fluor01|nJ(!ﬁ1avno hl oro
K56 nmg, 0.16 nmol ) -~ n20rrLEtO—I

F~~N2N _
- 6- et hyl - 5- ni YN
fol l owed by the gddition of 2-nethylinidazole ngH 0. 41 , 2.5 equiv)
and the solutio for 26 hours The
sol ution was then concentrated under reduced pressure and purified by flash
5 chromat ography (Si 02, 2% MeOHI Cl -~Cl12) to give 42.6 rrg (67% yield) of the
as an anor phous yellow solid. np 164-165 C. 'H NMR (CDC13, 400 MHz, m xture
of rotaners) 8 6r<9§st€ﬁeds%1¢tﬁ)on 0@29% i)ﬁen)&pﬂdia l)ﬁnﬁémmyd}o@ﬁn@etﬂﬂ Am 1H,
587581(m12}5 5.54 5 2.82
(m 1 niyopyyimidinefy8 72’“891 4 9 eqq prppyed ip agapnper snrﬂsf M)thatzmﬁ‘a{@el}? 5 10
. 2.286vé)3n pdribinkl)1 ml,)%s(amiecﬂmlﬂ).lordacetﬁdsa Hﬁﬂ@tﬂtﬂn{e m@pﬂﬁ‘lﬂﬂcﬂ) e@37.1 (M

56%@'&1@%'\7\@@ st%:-\rgc?%Q§ nPJhgl ?& NGn%dﬁz_leﬂ g {|7 mmc]ﬂ?’lO eq) was a7 ed, Found:

and the mixture was stirred overnight. Pyridine was removed by rotary evaporation and the

dark residue was dissolved in ethyl acetate and washed with 0.1M HCI, followed by brine.
The crude solid obtained after removal of solvent was purified by chromatography on silica gel
(2.5% MeOH/CH,Cl,) to give 36.1 mg (42%) of the title compound.

15 (w) 'H NMR (400MHz) CDCI, 8 0.99 (3H, m); 1.73-2.02 (2H, m); 2.48 (3H,
s); 4.81 (0.66H, dd); 5.07 (0.33H, dd); 6.16 (0.66H, d); 7.02 (0.33H, d); 7.08-7.12 (2H,m);,
7.25-7.38 (5H, m); 7.89 (0.66H, s); 8.18 (0.33H, s). MS ESI m/z (relative intensity): M+H
339.2 (100).
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This exanple illustrates the synthesis of

2- (4, 6-difluoro-1-indanam no)-4- (215 - § AUG 2002
et hyli m dazol -1-yl)-6-methyl-5-nitropyrimdine. N~CH3 N F NI ~ NO2 H~N~CH3
F 2-(4,6-Difluoro-1-indanam no)-4-chloro -6-nethyl-5-nitropyrimdine (56

ng, 0.16 mmol) was dissolved in 2@%@; foll owed by the addition of
2-ethylimdazole (39 ng, 0.41 Mo . iv) and the solution was heated
to 80 C for 23.5 hours. The solution was then concentrated under reduced

O ve 50 6 my (60% ﬁléeﬁﬂﬂ%’eﬂﬁsﬁﬁ@s A O S S e
88- 89 a(ﬂcoxazzrounmshmogoglz exmmn th@r(é PramydonyiA- Fmthﬁlléﬂ‘éﬁzol'b\tlhﬁers) b

g 82H§rﬁeth}] ﬁltr@gﬁﬁnélﬁe(}% 6.81 (m 1 H, 6.72 (m 1H) 585 (d, J=
s m 1 H, 555 (m 0.5H, 3.04(m 1 H),

286264(m 4 H, 2.60 (s, 1.5 H, 2.53 (s, 1.5 H), gjs(m 1H, 1.29

(t, J =7.5 H, 3 H; M ESI(relative abundance): 40f. % (M + H, 100). Anal.

calcd for 5 C, 9H, N60~' C, 57.00; H, 4.53; N, 20 ®dund: c, 56.93;
H 4.50; N, 20.71 . LE 22 This exanple illustratés t,@@ synt hesi s of

2- (2-indananuno) fiyl i mi dazol 1-yl)-6-methyl c?pyri m di ne,
monohydr ochl ori )%1 N ~N~-CH3-Ng2—+—+Cl 1, N

2- (2- 1 ndanant no Al 0r626- met hyl - 5- nltropyrl mdlche N¥316Hey, 1.02 mol) 10

prepared in Exanple | 7was dissolved in 7 nL EtOH fol |l owed by the addition
of 2 methylinvdazole (600 ng, 7.3 mml, 7.2 equiv). The resulting yell ow
solution was then heated at 80 C with magnetic stirri’xg. After 24 hours the
sol ution was concentrated under reduced pressure and purified by flash

h t h i 0 / Cl2 b
 Below sol 4 (B Blaears i ool Gy Sas ot T o BE Bl TS
an hyeril.&lﬂ'HﬁnﬁloI D eakandafe niintuzelivias stumd)in@r m_rog8n tbrrMhmHUQ:SZ Tegui v) of a

3n8 "[\/Ihe s SéuﬁQﬁh v!"%gtrahgfeljredl v% ﬁ%ﬁ@miggnto% ﬂsﬁ%b %xdd&@élﬁéﬂﬁh f al;ged
then dYERt¢- Hteé’wlﬁduﬁpp)fl@ﬁlﬁl@&fdﬁ‘ﬁ?é%& dr(emc&kleﬂ equ hprpapoltiymL)g

concer‘rt:mﬁ@dnm Rvas hBfed fSdh dil P&th YE1 000 £l }ﬁauwep%ufe%qﬁw b aﬂazz)eyifdnham hot

45% | d. h h d d | t ht, 20
R N A K
8 7 7 Gnfidyasbed-with ¥atdr,)brihemindidried ovdr MgSOJ togife 2 chigle sOlid (YiBld 297 ) @fter J =
6 2 :
4 9 5 emgtz)é Ifl)eﬁllvg% ?5& rudd 66%3&/)%5 EgatﬁmgneEgP & ?@ nﬁ?fciG n tés a]tEBS(m, 5 '7_03
(s, 1. 99°€9 coojedzn ice; and g R@Clszva@gexpgvcdlmazae@o Ble@lqrgpqulsimq)mtem iatecal cd

f5§r Séavﬁ &gf g%@ﬁ Jﬁgmatg%r El% §>9pro{7ide‘i lﬁ%g M thehefiedigke which vas EOMRAEd fo
15 'thetitle compoun’d using methods’ descnbed in Example 12. The product was obtained as a

yellow oil (191 mg, 43% from 2-chloro-4-hydroxy-6-methyl-5-nitropyrimidine).

(x) '"H NMR (400MHz) CDCI, 5 1.04 (3H, t); 1.86 (2H, dq); 2.52 (3H, s);
2.61 (3H, s); 4.38 (2H, t); 6.90 (1H, d); 6.98 (1H, d). MS ESI nv/z (relative intensity): M+H
278.1 (100).

20 EXAMPLE 15

The compounds listed in Table 2 were prepared using the procedures outlined in
Examples 12-13. Compounds were tested in the CMYV assay described above and exhibited the
following levels of activity: +, IC;, > 500 nM; ++, 100 nM < IC,, < 500 nM; +++, IC,, <
100 nM.
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- 8 AUG 2002 EXAMPLE 23 This exanple illustrates the synthesis of

2-(cis-2-ethyl cycl ohexyl am no)-4 i m dazol

N NOZ2 N'N CH3

H H 3C

-1-yl

-6-

nmet hyl

-5-nitropyri mgibe2007

2- (ci s- 2- Et hyl cycl ohexyl ami no) - 4TABLEr 8- 6- met hyl - 5-ni tropyri ni di ne (58.6

ng,

cogcentrat ed under reduced pressurela
(S§02, 2% MeOH/ CHzC 2) to give 39.5

81

yrified by flash chromatograg
%yield) of the title conpd

5 0.196 rrrml) was dlssolved in 2.0 nL EtOH fol | owed by t he addltlon of
A ) _ , I

asfan anor phous yellow solid: nmp 1 2 @G 10 'H NWR (CDC13, 400 MHz,
m fture of rotaners) 8 8.22 (s, H,4t 8.17 (s, 0.5 H, 7.39-7.27 (m} 2
Hl 5.92 (d, J = 7.8 e, 1H),H2\.,5/7J\(\, 5 H, 4.42 (m 05H) 2.65 (s,
1. H),261(m15H) 202(m,§a1H),1.87134(m10H) 1.02 (t,gJ =
7. ' | 331, | cd
fo : 25. 4. Foun zC(mSB) d1; Antivimat9;] N,
25530. 15 EXAIVPLE 24 The' conpounds | {sted in Talle 4 were pr ?‘aﬂe‘q twsiing
t hg procedured outlined ih Exanples L7-23. Conpqunds were tle é e CwW
aspay descrﬂ"bed abole and| exhikieted {he fMel om ng | 89219s of] act |-H7th. +,
| @O > 58Q AM| ++, 100 nM < ICSO 5 5p0 nM +++, |ICso <_ 100 nM 44 {1 B
A ZOBLE Nc NRNR R-N-N- Rd[is RR" RR Rniz (mix) Antivirdl or
npy FeB3~ ATivitly H M Me 3] 51.2 +++ HfMe Me 351.3 +++ \ "
l o H Me Me 353.1 ++
me
F o H Et Me 391.1 ++ |
| o4
e H Et Me 406.9 ++
F/Eim
— H Me Me 377.1 ++
i :CI
e H Et Me 391.1 ++
F” : :CI
%stl H Me Me 411.1 ++
F
CF3z w~ H Et Me 425.1 ++
F i
—— ‘—_M
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i HMe Me 351.2 +++ i H M Me 365.1 ++ \ \~ 1 - ~ 365.1 ++ | 2@
+ C~1i 181-182 C ++ \ ~" i HIlvle M 203-204 C + i 45 - aau~ zoof# EE
4 (cont'd) Ra Rfit™ Rnmz (ml) Antiviral or nmp (C Activity HH M
177-178 C + i H Me Me 353.1 FTABLE Xtcomd’@B-89 C ++ FF HH IVle 175-176 C
++ FFHM M 164-165 C++ FFHH M 189-190 C++ FFHEt M 177-178 C

e |
F ﬁ“ ﬁﬂ ﬁ‘ EH m/z (m+1) Antiviral
Activity
%l wl H Me Me 377.1 ++
F
i H Me Me 393.1 ++
CT;)
- H Me Me 411.1 +++
H Me Me 361.1 Fa—

g
F
F\©/‘
F
e H Me Me 409.1 ++
: : OCF5
=3
F\Q)
F
F/©)

o H Me Me 393.1 ++

Cﬁ/l\/jA
c 4

H H Me 339.2 +

;
=
s
&

347.1 +

;
i
53
3

343.1 ++
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TABLE 4 (cont'd) ~d ~ R~ ~mz (m~) Antiviral or np (C) Activity HE M
187-188 C+ i HH M 153-154 C ++ F F Hlvle Me 140-141 C +++ F y i BFAUG 162
Me 158-159 C +++ FF HH NE%'Z&@?%&H’F HMe M 74-75 C ++ FHE M -
65-66 C ++ F H ~ - ~ 429.1 - OPE'd37. 1 +++ i 47 8 AUG 2002 TABLE
4 (cont'd) Ra RR Rnlz (mtl) Antiviral or mp (C) Agents Hlvle Me 385.1

+ v . - 3 .3 +
LN ' ] ﬂ
H - -N-381|2 + HEr M 3650 ++ gH H Ne M 3p7E AR L33 1
yHHH~ M B53.1 ++ y 48 Activity
e H Me Me 356.1 +++
C\@/’
e H Me Me 359.1 ++
Cr/©)
e H Me Me 392.1 +++
F3(\©)
— 5 M Me 339.1 m

o

H Me Me 359.1 +4

1| gs '
o
g
=

461.1 +
H Me Me 393.1 +t
O
Cl
[ H Me Me 393.1 ++
C
o H Me Me 339.1 ++
HSKCH
. R
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B AUG 2002 TABLE 4 (cont'd) Y~~ ff ff° Rmz (mtl)- - Antiviral or mp (O
Agents HH Me 365.1 + H~ ~ - 379.2 - ++ HH Me Me 367.2 / H H |vl-<§ 3062007 w
y !/ FH~~- 3852 F 49 - aaa ~ 2002 EXAMPLE 24 The conpounds provi ded
in this exanple were preparedABLRI2 AcBALdY €S outlined above. The starting
materials are avail abl e as descri bed above, or fromcomercial sources. 5
RSz ol OVl CVCl oRexyl)

L hyl i R dazol - 1- yRf - 6- mpt hyl 38m tr qpymw/zuntde N AoRiviral NN~
VR (400MHz, {CDC13): 8 0.92(1.5H, d, J=7.2Hz);{ O. . 5H,] d,
|1 30(5H, i L.31- 1 4] A?AH";

; L - 9), 4038 1.pr e+ 2. (
0.5H, dg, §=4.0, 9.8H); 10 3.69(0.5H, dq, J=4.0, 9.8H3);
J=9. 2Hz), 5/98(0.5H, d| J=9.2Hz); |6.86(1H, s)|, 6.93(0.5H, s);

M5 ESI: mg (relativefjintensity):] MrH, 331.2 (100). 24.2
thyl cycl ohekyl)an no)-4-(2-nmethyl ilnvdazol -1-wil) - 6- met hyl} Snit
3C~H N Nop ,,, Me N CH3 CHBke 343.1 T+
- H Me Me 355.1 ++
H300\©//
. H Me Me 326.1 +
A
L~
N
o H Me Me 326.1 ++
| RS
=N 7

H Me Me 385.1 ++

3%23

H Me Me 379.1 ++

m mm
mq

: | 379.1 ++ L
F
F
none H Me Me 379.1 ++
F
F
F
379.1 ++

;
s>
&
5

%:3
o
5
3
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“H NVR (400M~i z, CDC13): 8 0.93(3H, d, J=7.2Hz); 1.22-1.41(3H, m; 15
1.48-1.b8 (4H, m; 1.71-1.78(1H m: 1 95(1H n) 2.44(1.5H, s); 2.-5168H002

| 2.57(1.5H s); 4.13(0.5 m: 5.68(0.5H d) J=9.CH
2)59(0 5ﬂ d, Jsé OHz) : ( ?@fﬂ&553( bﬂ o 5H, s): 6?96(0.5F3 s). MB ESI

mz (relative |nten5|ty) MFH 331 2 ( 100) 50 8 AUG 2002 24.3
2 SImANY 1A : - e gl e ARt iviral Lf opyri
n*dine!EBZ NN OB OB H ! y 5% glﬁ.éets‘ ol Y R
1111-1.29(3H| m); 1.33-1] 39(2H m;|1. . 1.75-1.83 hACH1"2 l.(lH
O (g oG _ g imGelalnfei
9, 05Hqu J40 .8Hz; 43(0 5H, 9; 5.4 6(051'4F s)
7, ;. 7.15(0.5H, s); 7.17( ).5H s) 7.118(0.5H, s)} 8.04 (0.95H, s);
8, . MBESI: nfz (relative intensity): MrH, 317.2 (100). 24 4
21' et hyl cyclohxyl)am no) 4-(im'dazo|-1-y|)-6-rrethy| 5- n|trpyr|m
i re—No2— T —N-gH—e—H-b 4= : );
1.%2 1.41{ H m ; ?.48-1. 68 (4H, m| 1. 71(\)1191.82(1H, |;$1 ';l 1. 94 1. 55(1H ;
2 ); 2.52(1.5H, s): 10 4.5 (0. 5H, n%; 4.29(0.5H m: 5.65 0. 5H
d 5.73 (0.5H,{d, J=7.6Hz); 7.16( | H, s); 7.21f 1 H s);
8 04(0.5H, s); 8.10(0.5H, s). M5 SE|f mz relatilve intensitly: MtH, 317.pP(100)
24.5 @HgM~trlans- H Me Me 373.1 ++
24met fyl -A- cylcl ohexenyl )fam no) - 4- (i i dazol - 1-yl{) - 6- met hyl -pni tropyri g di ne
2 N~ ¢H3 CH3 H 15 'H NVR (40pMHz, CDC13)[: S 0.93(1.pH, d, J=6.BHz);

130  d,| J=6.8Hz); [1.22(1H m| 1.83-1.88(1H m; 1.938-2.00(1H, ;
2312(1H m 27{1H m:| 2 44(1.5H 1s): 2. 49(1J5H s);: 3.93(0.5H dq.
J}1.2, 7v2Hz)|, 4.08(0.5H, dq ¥E1.2,]7.2H; 51] -385AUG 2002 5+51 ( 5H,
dy IR OHz), |5.60( 1.5H,| m; 5.68(0f5H m; 7.13( 1H, s); {7.16( 1H, 9 ;
8 l@. s)l; 8.07(0.5H s). MSES: mz (relative intensfity): MH 15.2
(00 CHa

H Me Me 339.1 ++

H Me Me 361.1 ++

F@ﬁ
F
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24.6 2-(N-(cis -

2- - et hyl - 4- cycl ohexenyl ) anvno) - 4- (i m dazol - 1-yl ) - 6- et hyl - 5ni t r opir AUt Bine
NO2 ,,, i NCH3 CH3 5 'H NWR (400MHz, CDC13): 8 0.96(3H, d, J=6.8Hz);
1.26(1H, m); 1.841.92(1H m); EXWMPLESELH m: 2.27(1H m 2.42(1H m;
2.47(1.5H, s); 2.51(1.5H, s); 4.32(0.5H, m); 4.47(0.5H, m); 5.63(1H s))
5.72(1H, s): 5.79(0.5H, d, J=9.0Hz): 5.88(0.5H, d, J=9.OHz): 7.13(0.5H, s):
7 15(0 5H, s) ;The.dof(pouRlg, ls)ed 117T261e(30a1&biprqjaxed8.1 frofddures)simiar@8( 0. 5H, s).

3 0 24,
5 dboss line L Bbantfles T R2Cpoutl Mere e é%@W%@%f‘?F%@‘%&%?ﬁZ N
NO2 and exhibiSTInSIFOllauHBe 'ld*leNManQmOQM-Iz ICCEC®nM8 0. 93(1. 5H, d, 3=6. SHz) :
0.96(0, 5H, 'd, J=6.SHe); 1.01-1 12(1H m: 1,33-1.41(1H m; 1.45-1. 54( 1H,

m: 1.60-1.83(5H, rn): 2.40(1.5H, f; 49(1 5H, s); 2.50(1.5H, s);
2.56(1.5H, s); 4.19(0.5H m: 4TABbESH 15 5.98(0.5H, d, J=6. OHz),
6.03(0.5H, d, J=6.0Hz); 6.88( 1 H, s); 696( 1H s). MSBESI: nmz (relative

in L. IMeH, 331, 2 (100) B2 - G 2002 24.8

2- @N- ci s- 3- et hyl cycl ohexyl ) am no) - 4- (i m dazol -1-yl)-6-nethyl -5-nitrogyrim
dafjle N NO2 HC '~~ ~~"N~-N CH 3 H 3 _H NWR (400MHz, CDC13): b 0.90(3H, {d,
J=q.5Hz); 1.08(1H, m; 1.291.38(1 ; 1.42-1.52(1H, m; 1.60-1.70(1H, m;

ASH, s): 2.46( 1.5H, s):; 2.49( { 5H,
(0.5H, m); 5 6.06(0.5H, bs),

1. §6(1H, m; 1.92-2.03(4H m; 2.
2.54( 1.5H, s); 3.73 (0.5H, m;

6. 42(0.5H, bs); 6.85(1H, s); 69?&1% 2 M5 ESI: mz (relative intendity):
M-, 331.2 (100). 24.9 .
2- @ycl ohexyi am no- 4- (2- met hyl i magaZdl - f—yl )-6-met hyl -5-nitropyrimding H
NOJ i N CH3 '"H NWR (400MHz, CDCF@): 8 1.39(2H, m; 1.53(2H, m; 1.74(3H,
m} 1.90(2H, n); 2.15(2H n); 2.58(1.5H, s); 2.65(1.5H, s); 2.67(1.5Hf s);
2. - -Q.E(-Q-EH_W 2% VR~ < VA ML ™ 7 B . ,
5. §9(0.5 4. oHz) R 7. 03(LH) s) R°7. 12(1H, ‘miz (mslgs| | nm4ntiviEeht i e
i nfgensi ty) | 317.2 (100).{24.10 Activity
9. / . i e L CLIVIL B
NO .%.78.1 +
I n-propyl H Me 264.1 _ o+
n-butyl Me Me 202.2 +
n-butyl H Me 278.1 +
phenethyl H Me 326.1 +
| methyl Me Me 250.1 +
ethyl Me Me 264.1 +
benzy) H Me 3122 +
3-methoxy-1- H Me 308.1 +
butyl
3-methoxy-1- Me Me 322.3 +
| butyl
3,3-dimethyl-1- H Me 306.2 +
butyl
3,3-dimethyl-1- Me Me 320.1 +
butyl
Ry SV S
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N~NI' CH3 ~H ' H NVR (400MHz, CDC13): 8 0.93-1.03(2H) m; 1.12-1.28(3H, ;
1.5015 1.61 ( 1 H n); 1.53-1.80(5H m; 2.44( 1.5H s); 2.50( 1. 5H-Bsﬁ)Uﬁ2002
3.31 (2H) dt, 3=6.5, 24Hz); 5.88(0.5H, bs); 6.40(0.5H, bs); 7.10(0.5H, s);
7.13(1.5H, s), 7.19(0.5H, s); 8. 7NMS ESI Mz (relative
intensity): MtH, 317.2(100) 53 - 8 AUG 2002 24 | 1

2- Cycl ohexyl net hyl am no- 4- (2-met hyl i m dazol - 1-yl ) -6-nmet hyl -5-ni tropyri m din
e H3C NOZ N'N! eexample Niwsiragg sy nthespop3-(2-pdanaygip)-A- (%yncthqumdazotaomH
n; X—é—'ﬂletlﬁ?]Sﬁ}tﬁ) LRidipd, 1.67-1.80(5H, m; 2.39(1.5H, s); 2.47(1.5H,

S); 9(1.5H," s); 2.54(1.5H, s); 3.25(0.5H, t, J=6.3Hz); 3.35(0.5H, t,

J 63Hz) 6.02(1H) bs), 6.86(IH s); 6.9§\(1H, s). 5 MSESI mz (relative
intensity): MtH, 331.7? (100). 24.12

2- Q/cl opent yl am no- 4- ( 2- et hyI i m dazol - %TPHS- met hyl -5-nitropyrimdine HQ
n 'H NVR (400MHz, CDC13) lH n') 1H, m; 1.60-1.78(4H m;
2.38(1.5H, s); 2.47(1. 5H s) .21(0.5H) m; 4.37(0.5H, m;
5.86(0.5H, d, J=4.2Hz); 5.98(0. )\4/ Hz) 6.86(1H, s); 6.95(1H, s).

M5 ESI: mz (reI ative 10 intensity): HMH—N 302 {100). 24.13
2- (N-(4- Met hyl cyclohexyl)am no) 4- (i mdazol -1-yl)-6-nmethyl -5-nitropyrimdin

T 06(1. SH, . 26 mamnobY Chiores Atk Biisplrpiding prepagscosbdi,
1543- the chi)lrcrf)f EW@&JBMMHSJn pRrindaf¥miie 36the Huc]ﬁf) h11% (1%(rihg1,0 19 mmol)
5 97 Basfl ssoiizsd A28t oohb b b ol S, )
(r el amnvg, 2.hiequis).t Yhe rdvieldpg3sliow soILGOR wasplaced in an 80 SC bath and allowed to

stir for 24 hours. The solution was then concentrated under reduced pressure. Purification by

flash chromatography (SiO,, 2% MeOH/CH,Cl,) gave 34 mg of the (52%) title compound as
10  an amorphous yellow: mp 203-204 °C.

"H NMR (CDCl,, 400 MHz, mixture of rotamers) 5 7.28-7.13 (m, 5 H), 6.99

(s, 0.5 H), 6.96 (s, 0.5 H), 6.17 (d, J = 7.9 Hz, 0.5 H), 6.06 (d, J = 7.3 Hz, 0.5 H), 4.93

(m, 0.5 H), 4.73 (m, 0.5 H), 3.45-3.34 (m, 2 H), 2.94 (dd, J = 4.8, 16.2 Hz, 1 H), 2.89

(dd, J = 4.3, 16.0 Hz, 1 H), 2.71 (s, 1.5 H), 2.65 (s, 1.5 H), 2.63, s, 1.5 H), 2.53 (s, 1.5
15  H); MS ESI m/z (relative intensity): 351.2 (M + H, 100). Anal. calcd for C,;H,,NO,: C,

61.70; H, 5.18; N, 23.99. Found: C, 61.08; H, 5.22; N, 23.57.

E 18

This example illustrates the synthesis of 2-(2-indanamino)-4-imidazol-1-y}-6-
methyl-5-nitropyrimidine.

¥

oS v

20 2-(2-Indanamino)-4-chloro-6-methyl-5-nitropyrimidine (66.8 mg, 0.22 mmol)
was dissolved in 2.0 mL EtOH followed by the addition of imidazole (37 mg, 0.54 mmol, 2.5
equiv). The yellow solution was heated to 80 °C for 18 hours. The solution was then
concentrated under reduced pressure and purified by flash chromatography (SiO,, 2%

40



- 0 AUG 2002 Al'l publications and patent applications cited in this 200
specification are herein incorporated by reference as if each indi vﬂ (Mgl
publication or patent application were specifically and individually

i ndi daQH/GR,M9 1o gtvsr3ol meddl By of theprashickas an arhophbus yedloposolid §9-A%0 i nvent i on
has Q&R .desaribes dcn some detail by way of illustration and exanple for
purposes’of "5 glarity of understanding, it will be readily apparent to

t hose of ordi naHyNMﬁ (EDCh, 40 Miz, mixtyre ghrotemershé 8-236hi0nyH).ct 14 i s

S e b e AR g
£0G B00% 784 mei0N TR 348 (@enbouhG Fd Hirg 2 the 200 6l 4= RS- RHZOHp v 2 R
wher gisg (X 1.5 HNR3UBAs, V5T, );NMRBESI(rdfativieSabandBieR P83 B e (9t e 100pmddie group

consi st f_- - e " R~, NR~RB, - R~Re nd -CN, R2
o aclEBo Cobh Qb GO e Gr50y 9% SRl b1 Sy Bodao: 3 9

-Oal kyl, -S-alkyl, halogen and cyano; R3 and R4 are taken together with
the nitrogen atomto which each is attached to forma 5 nenbered ring
containing fromone to three heteroatons in the ring; RS is a nenber

sel ected fromthe group consi st EXAMPLENRy|, aryl and arylalkyl; R6 is a
menber sel ected fromthe group consisting of hydrogen, alkyl, aryl and
arylal kyl; or is conbined with RS and the nitrogen atomto which RS and R6
are attached t dhioexpmpleillusgates the sypthgsinefrd @k @dithioner] -indanammo)-4-

10  (imidazol-1-yl)-6-methyl-5-nitropyrimidine.

- 8

[y

»
el o
H)\N/ CHa

F

2-(4,6-Difluoro- 1-indanamino)-4-chloro-6-methyl-5-nitropyrimidine prepared
according to the procedure of Example 12, using 4,6-difluoro-1-indanamine as the nucleophile
(56 mg, 0.16 mmol) was dissolved in 2.0 mL EtOH followed by the addition of imidazole (28
mg, 0.411 mmol, 2.5 equiv). The solution was heated to 80 °C for 23 hours. The solution
15  was then concentrated under reduced pressure and purified by flash chromatography (Si0,,
2% MeOH/CH,Cl,) to give 35.5 mg (58% yield) of the product as an amorphous yellow solid.
mp 175-176 °C.
"H NMR (CDCl,, 400 MHz, mixture of rotamers) & 8.09 (s, 0.5 H), 8.06 (s,
0.5 H), 7.26-7.10 (m, 2 H), 6.82 (dd, J = 7.6, 11.6 Hz, 1 H), 6.72 (dd, J = 8.8, 8.8 Hz, 1
20 H), 5.95 (broad s, 0.5 H), 5.82 (d, J = 8.4 Hz, 0.5 H), 5.72 (i, 0.5 H), 5.56 (m, 0.5 H),
3.05 (m, 1 H), 2.87 (m, 1 H), 2.73 (m, 1 H), 2.55 (s, 1.5 H), 2.49 (s, 1.5 H), 1.98 (m, 1
H); ); MS ESlI(relative abundance) 373.1 (M + H, 100). Anal. calcd for C;,H, F,N,O,: C,
54.84; H, 3.79; N, 22.57. Found: C, 54.95; H, 3.76; N, 22.32.

EXAMPLE 20

25 This example illustrates the synthesis of 2-(4,6-difluoro-1-indanamino)-4-(2-
methylimidazol-1-yl)-6-methyl-5-nitropyrimidine.
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R7 and R8 are nenbers independently selected fromthe group consi Stick%?) of
hydrogen and al kyl; R9 and R~ are nenbers independently sel ected f8 t2fé
group consi sting of hydrogen, alkyl, aryl and arylalkyl; mis an integer of
from1l to 2; and said conpound havi ng | ecul ar wei ght from 150 to 750,
with the proviso that -Y-F is other thg HJM dazole ring. 2. A conpound
in accordance with claiml, wherein RZ Ijs a nenber selected fromthe group

consi sting of hydrogen, al kyF >=al k @ kyl and hal ogen. - B AUG
2002 57 3. A conpound in accojegnce w laim 1, wherein R~ is -NO, and
Rz is hydrogen or (C,-C4)alk AT A 0 in accordance with claim1,

wherein X is a substituted or yer sﬁbs)'ditut ed imdazole ring. 5. A conpound
in accordance with claim4, wherein Yis -N(R6)-, in which R6 is hydrogen
or lower alkyl, and RS is a nenber selected fromthe group consisting of

whorein RS i o sEteragiblos g ARER AR G BRGRNCPREGo iR fe BleThe.
het erlbt§ oinoel) kwpé dissolyed iark0 mlyEfHK{dllowRd by shesaddatpareefl 2-mmwhué§@0tﬂi|34
From THe g Qo SEAER aliE D Aol @b s 1RC B8 BPYC B Ml g 2d R ect e
2, 4- k. hm%c’%qurwwm concgptrated wadey redueedepressure-apd pupfied by dlasly| )i m dazol - 1-yI ,
356 gtz hetlrothat®BEplY (SOl azm vdowcHaNg 1@ pivé-4RTeoRY (o1 a1ydaapht he¥ban - 8 AUG

amorphous yellow solid. mp 164-165 °C.

'H NMR (CDCl,, 400 MHz, mixture of rotamers) & 6.98 (s, 1 H), 6.90 (s, 1

H), 6.81 (m, 1 H), 6.71 (m, 1 H), 5.87-5.81 (m, 1 H), 5.73 (m, 0.5 H), 5.54 (m, 0.5 H),

3.05 (m, 1 H), 2.82 (m, 1 H), 2.70 (m, 1 H), 2.60 (s, 1.5 H), 2.53 (s, 1.5 H), 2.51 (s, 1.5
10 H), 2.46 (s, 1.5 H), 1.98 (m, 1 H); ); MS ESI(relative abundance) 387.1 (M + H, 100).

Anal. caled for C,H, F.N.O,: C, 5596, H, 4.17; N, 21.75. Found: C, 56.15; H, 4.59; N,

20.71.

EXAMPLE 21

This example illustrates the synthesis of 2-(4,6-difluoro-1-indanamino)-4-(2-
15  ethylimidazol-1-yl)-6-methyl-5-nitropyrimidine.

[NN\>\/CH3

CQ\NJ\N/ CH
H 3
F

2-(4,6-Difluoro-1-indanamino)-4-chloro -6-methyl-5-nitropyrimidine (56 mg,
0.16 mmol) was dissolved in 2.0 mL EtOH followed by the addition of 2-ethylimidazole (39
mg, 0.41 mmol, 2.5 equiv) and the solution was heated to 80 °C for 23.5 hours. The solution
was then concentrated under reduced pressure and purified by flash chromatography (SiO,, 2%
20 MeOH/CH,CL,) to give 39.6 mg (60% yield) of the product as an amorphous yellow solid: mp
88-89 °C.
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58 7: A conpound in accordance with claim6, wherein R6 is sel ected

t he
t he

group consisting of hydrogen, nethyl and ethyl, -NR3R4 is sel ect
group consi sting of imdazol-1-yl, 2-nmethylimdazol-Ilyl,

BB a0

2, 4- di met hyl i mi’HadMR (CHC,a400 REEL, mikiurg ofaneimets)d 7.021d, RH),68&(, bpti onal |y

SUbSH)! BA%aTa a6 FELRCT 8, R8Tt e K BP0 SIS AL 80Pl A IR s~ M

O HNOI5 H)=3.64 (m, 1), 28652.64 dmd 4-H); 2:60 (s, 8.5 W), 20Fpeudds H), 898dmddrdtke with

I M, CHa] {. - R r i St of : -

U2ty B8 e 18 S e OV ARG I8 RUD SRR GIRIIS ° 1
and Gy ), BN, ~ GAGR T 4438;9Y, 20.%%nPoundd €nSGB% I d4:30eNai20Y1cl ai m 8,

rein RS is selected fromthe group consisting of ' , and CH3 CHzCH$ CHa

CHzCH3 C H3 10. A conpound in accordance with claim8, wherein R5 is
selected fromthe group consisting of and OCH3 OCH3

cla
8 A

whe

10

15

20

25

EXAMPLE 22

This example illustrates the synthesis of 2-(2-indanamino)-4-(2-methylimidazol-
1-y1)-6-methyl-5-nitropyrimidine, monohydrochloride salt.

N
EN>\CH3

*HCl
Lo
NJ\N/ CHs
H

2-(2-Indanamino)-4-chloro-6-methyl-5-nitropyrimidine (310 mg, 1.02 mmol)
prepared in Example 17was dissolved in 7 mL EtOH followed by the addition of 2-
methylimidazole (600 mg, 7.3 mmol, 7.2 equiv). The resulting yellow solution was then
heated at 80 °C with magnetic stirring. After 24 hours the solution was concentrated under
reduced pressure and purified by flash chromatography (SiO,, 2% MeOH/CH,Cl,) to give
303.6 mg of the free base as a yellow solid (0.867 mmol). The yellow solid was then
dissolved in 3 mL anhydrous THF followed by the addition of 2 mL (8.0 mmol, 9.2 equiv) of
a 4.0 M solution of HCl in 1,4-dioxane. A precipitate was immediatly formed, and the
resulting slurry was allowed to stir for 10 min. The slurry was then concentrated under
reduced pressure, taken up in 3 mL THF, and concentrated again. The resulting yellow solid
was recrystallized from hot EtOAc to give 179 mg (45% yield) of the hydrochloride salt as light
yellow needles: mp 184-185 °C.

'H NMR (CD,0D, 400 MHz, mixture of rotamers) 8 7.76 (d, J = 2.2 Hz, 0.5
H), 7.71 (d, J=2.2 Hz, 0.5 H), 7.64 (d, J = 2.2 Hz, 0.5 H), 7.61 (4, J = 2.2 Hz, 0.5 H),
7.22 (m, 2 H), 7.15 (m, 2 H), 4.92 (m, 0.5 H), 4.72 (m, 0.5 H), 3.41-3.31 (m, 1 H), 2.97
(m, 1 H),2.73 (s, 1.5 H), 2.72 (s, 1.5 H), 2.68 (s, 1.5 H), 2.65 (s, 1.5 H). Anal. calcd for
C,sH;;NO,sHCl: C, 55.89; H, 4.95; N, 21.73; C], 9.16. Found: C, 55.89; H, 5.00; N,
21.56; Cl, 9.14.
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8 AUG 2002 60 1'1. A conpound in accordance with claim8, wherein RS is

sel ected fromthe group consisting of and O H3 C H3 12. A conpound -i8nAUG 2002
accordance with claim8, wherein RS is selected fromthe group consisting
of CH- 0 O- and CH3 CH2CH~ 13. A conpound in accordance with claim1, said
conpound having the fornula: N~~R-x NOx 6 R~N NCH3 | H wherein R~Z is a

menber sel ected fromthe group £ i Ltr}g of hydrogen, nethyl and ethyl;
and RS is a nenber sel ected fron%\'e@grmp consi sting of - 8 AUG 2002 61

F~-a ~-~-rRCa , ~/F, ~, ~FI1 /, d Br ~~0C and 14. A conpound in
accordance W t Aped SLfipkeduhelGhD sffthestsSof BLW2-ethylcyclohexylamino)-4-

imidazol-1-yl-6-methyl-5-nitropyrimidine.

B
O
NO»
Y
m)\N/ CHa
C

Ha

2-(cis-2-Ethylcyclohexylamino)-4-chloro-6-methyl-5-nitropyrimidine (58.6 mg,
5  0.196 mmol) was dissolved in 2.0 mL EtOH followed by the addition of imidazole (53mg,
0.78 mmol, 4.0 equiv). The resulting yellow solution was then heated to 80 °C with magnetic
stirring. After 20 hours the solution was concentrated under reduced pressure and purified by
flash chromatography (SiO,, 2% MeOH/CH,Cl,) to give 39.5 mg (61% yield) of the title
compound as an amorphous yellow solid: mp 123-124 °C.
10 'H NMR (CDCl,, 400 MHz, mixture of rotamers) & 8.22 (s, 0.5 H), 8.17 (s,

0.5 H), 7.39-7.27 (m, 2 H), 592 (d, J = 7.8 Hz, 1 H), 4.57 (m, 0.5 H), 4.42 (m, 0.5 H),
2.65 (s, 1.5 H), 2.61 (m, 1.5 H), 2.02 (m, 1 H), 1.87-1.34 (m, 10 H), 1.02 (t, / =7.0 Hz, 3
H); MS ESI(relative abundance): 331.2 (M + H, 100). Anal. calcd for C, H,,N,O,: C, 58.17;
H, 6.71; N, 25.44. Found: C, 58.01; H, 6.79; N, 25.30.

15 EXAMPLE 24

The compounds listed in Table 4 were prepared using the procedures outlined in
Examples 17-23. Compounds were tested in the CMV assay described above and exhibited the
following levels of activity: +, IC;, > 500 nM; ++, 100 nM < 1C,, <500 nM; +++,1C,, <
100 nM.
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15. A compound in accordance with claim 14, wherein RS is selected fromthe
group consisting of: FC FC\ ~\ a\ and/ ~~C ~FF 16. A ngaﬁgqﬁz
in accordance with claim 14, wherein RS is selected fromthe group
consisting of: € Br \ C and | .TABLE4 . 8 AUG 2002 62 17. A compound in
accordance with claim14, wherein Rs is selected fron1the group consisting
of : ) )
wherfi n X |s selected from the group S|st|ng of |n1dazol 1-yl,
-1-yl, 2,4-dinethyli ﬁg-l-yl 2-et hyli m dazol 1-yl,
2- prppyl i m dazol -1-yl, 2-isopropylim ¢azol’-1-yl and 5-nethylin dazol -1-lyl;
R ik selected fronlthe group consi NP2 CF3, -NOz, -CN, -S(O m\R- and
CO2H ; R2 is selected fron1the %{co si sting of nethyl et hyl, n-prgpyl,
I soy opyl, nethoxy, ethoxy, pro ymet hyl , nethylthio, ethylthio
propylthio; and Y is N(R6)- e|n RS and R6 are conbined to form
, - or 8-nenbered ring. 19. A conpound in accordance with cl ai m{L8,
wherfein R is NO2. 20. A conpound in accordance with claim 18, wherein JR2

Tpuqurrﬁ'Tmmﬂﬂﬁﬂﬂﬂﬂ!errﬁ@:+ewﬁ and
AUG D002 z 1 Antivi

or mp (°C) Activity

g\, H Me Me 351.2 +++

[fg;> H Me Me 351.2 o+
1 & H Me Me 351.2 +++

&\ H Me Me 365.1 ++

Me Me Me 365.1 ++

\&\4 H Me Me 385.1 +
C

Me Me 181-182 °C ++

s'o;

vy 0 Me Me 703-204 °C m
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63 'Z2. A conmpound in accordance with claim 18, wherein X is imdazol-1-yl
23. A conpound in accordance with clai

or

2 et hylimdazol -1-yl.
wherein R~ is N02, R215 - CH3,
2-nmet hyl i m dazol -1-yl .

24. A

or

g Yo 2002

is imdazol -1-yl
9%5@16 (gonf@or dance with claim 18, wherein

R is NG, R-is -CH3, X is imdazol-1-yl and Y
i's ' ey 2. A
co jance wi t hjcl ai'm 24,
of : N~N CH3 H3C ~N N ~ N
oha gl . .
pharfmaceuti cal |y hcce exci Hl ent ‘ the fdrmulaj X
R~ Y 1~R\where| n - 8 AUG 2002 64 |J~ 15 . Yis -N(JR6)-; R~ is}a
menffer s ed ffomthe greup consistling of -NOR, -C(0)R9, |-COzR-~,
& H Me Me 353.1 ++
H Et Me 88-89 °C ++
F\Eg\f
F
H H Me 175-176 °C ++
F
s
H Me Me 164-165 °C ++
F\(g\v'
| F
H H Me 189-190 °C ++
F{S\,
|
H Et Me 177-178°C s
F&
F
H Me Me 205-206 °C ++
| ﬁ“
F

46




C(ONR R8, and -CN;, R2 is a nenber selected fromthe group consisting of
hydr ogen, al kyl, -Oal kyl, -S-alkyl, hal ogen and cyano; R3 and R4 _agguszm?n
together with the nitrogen atomto which each is attached to forma
menbered ring containing from dABLE 4hicent’ddt eroatons in the ring; R5 is a
fro consi sting of aryl and arylal kyl; R6

| S Ay ol iand
aryl ; and d)wii cAPRYEITAN] IR6
are 4 i rs
I nde fandenilysaloblodfLom.] RO
and i ndebende
hydr ¢gen, cyl, pryl and afyl al kyl ; is an intleger of from1l to 2; arfd
sai dfcomp having a nol ecul ar weighy from 150|to 750, with the provido
t hat |- Y- s other than an {m dazole fing. 27. A conpositiof in accorddnce
withjcl a 6, whefein Rz is}a nenber $elected fjomthe grou consistina of
hydregen. alkyl. -0O-alkyl. -5-alkyl and hal ogen. {28. A conpogition in
accofdance/with cllai m 28, wherei HR~ i § - NOde and RB3iE4hydr dgen ot
(Cl- gAral w - B AUG 2002|65 29. A g¢onposition in accordafce with cl gim
26, erg X is a substituted or unsulpstituted ijm dazole ripg. 30. A
conpgsi t I's p accprdance wifh claim29, wherein|Y is -N(R6)7, in which}R6
is
H Me Me 140-141 °C +++
F
F
H Et Me 158-159 °C +++
aea
F
H H Me 178-179 °C ++
oA
H Me Me 74-75°C ++
F\Eg\/
H Et Me 65-66 °C ++
oA
/&\, H Me Me 429.1 ++
B
(9\" H H Me 337.1 +++
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hydrogen or lower alkyl, and RS is a nmenber selected fromthe group
consisting of alkyl, aryl and arylallcyl. 31. A conposition in accord%nzﬁﬂa2
with claim30, wherein R is selected fromthe group consisting of § AU
cycl oal kyl, heterocycl oal kyl , TABLEadd(congiddl kyi, R- is selected fromthe
group consi sting of hydrogen, nethyl, ethyl and propyl, and -NR3R4 is

sel g . S A 1l A .

2. 4 B1'i mi datol - 181, 2-met®ylini | 20&& {4

2- etjhyl - 4- met hyl i i dazol - 1-y

2- (2 i A_J#I_.L.A.mmpn Qe dit ol 2 ,
whe bct edH rom|t he Meoup [consMeti nd of #8adtoger|, nettyl ang

$el ected fqomthe grqup consistling of imdazol-1-yl,
1 yl, 2,4-dinmethylim|dazol -1-yl| and 2-et hyl{|i m dazol - 1-
I pnal |y subgtituted ngnber seledted fromthg group

cong au~ ZooZ 46 O o~~ , N~~~ " 0 ~ HN HN~ , , , ,
~ Ni=N_Hn | ~ OHN and ~ ~ 331 A conposiltion in accdrdance with
cl aijm 32 RS i # a mgnber Hsel edt ed Meom tlhe g#®ub corfsi st g of :
8 A H a CH' Cif2Cl-la ~ 4 ~0OCH3 ,|a OCH1vVv 4§ CH3 . CHZQHa a
CHa JCHa
F
& H Me Me 369.2 ++
F
-é . H H Me 367.3 +

_é “n, H Me Me 3&81.2 +
&\{ H Et Me 365.1 ++

OH H Me Me 367.3 +4+

(9\( H Me H 337.1 ++
EH H H Me 353.1 ++
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Oand O~ , OCHa , v 'CHzCHa CHa 34. A conposition in accordance with claim
33, wherein RS is selected fromthe group consisting of and CHa Cﬁégwﬁ ﬁﬁ?
CHzCHs CHa 35. A conposition in accordance with claim 33, wherein @

sel ected fromthe group consi sSTABLEf4 éuht@H3 OCH3 - 8 AUG 2002 68 36. A
conposition in accordance with claim 33, wherein RS is selected fromthe
gro i e e bl : st | 1M
33, hherei K'R5 is[sel eBied flrom ®he grloup ®onsi st iz ogimelHs| oAmivieal 1
CHz 38. A conpgsition in Jaccordance onpggggtbaang
the NN CHR L H [sclecied Jrom
t he proup,consi stijng ofd hydrjogenH net h 5 a nmenber
sel erte t he |group congi sting of:

H Me Me 379.2 ++

H Me Me 367.2

371.1

H Me Me 385.2

T oy A
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- BAUG 2002 69 F~C ~F3SC~F3C~F3cdad , ~~F' ~, " FFCO Br ~ ~
C and ~ ~ 39. A conposition in accordance with claim 38, wherein™ R-AUG20]
met hyl . 40. A conposition in accordance with claim 39, wherein RS is

sel ected fromthe group consistilSAMPLER24 ¢ ¢ F3C and F .. 41. A
conposition in accordance with cl ai m 39, wherei n R is selected fromthe

group consi sti of CI Br \ \ O and / ~ - a ayG 200z 0. 42. A
conposi tion i nnﬁ??cmegs woweémafhﬁ @@m%@ﬁe@i Rfepazeq Ysigg PECEYHES r om t he

gr OURueIeRRl 2BbVe) gfﬁfstmﬁ%}nmeﬁm apih a8 as AeRRBEIRSEVE! biCRém COMRREJIAl on i N

accordance with claim wherein X is sel ected
sources.

5 24.1 2-(N-(trans-2-methyicyclohexyl) amino)-4-(2-methylimidazol-1-yl)-6-methyl-5-

nitropyrimidine
N
[\
no L
WJTNOQ
N N” >CH
CHg

'H NMR (400MHz, CDCl,): & 0.92(1.5H, d, J=7.2Hz); 0.94(1.5H, d,
J=7.2Hz); 1.00-1.30(5H, m); 1.31-1.41(1H, m); 1.74-1.82(2H, m); 1.94-1.96(1H, m);
2.39(1.5H, s); 2.47(1.5H, s); 2.48(1.5H, s); 2.53(1.5H, s); 3.52(0.5H, dq, J=4.0, 9.8Hz);
10  3.69(0.5H, dg, J=4.0, 9.8Hz); 5.86(0.5H, d, J=9.2Hz), 5.98(0.5H, d, J=9.2Hz); 6.86(1H,
s); 6.93(0.5H, s); 6.95(0.5H, s). MS ESI: m/z (relative intensity): M+H, 331.2 (100).

24.2  2-(N-(cis-2-methylcyclohexyl)amino)-4-(2-methylimidazol-1-yl)-6-methyl-5-
nitropyrimidine

N

.
QL
- "'NJ\N/ CH
CHg 1

'H NMR (400MHz, CDCl,): 8 0.93(3H, d, J=7.2Hz); 1.22-1.41(3H, m);

15  1.48-1.68 (4H, m); 1.71-1.78(1H, m); 1.95(1H, m); 2.44(1.5H, s); 2.51(3H, s); 2.57(1.5H,
s); 4.13(0.5H, m); 4.28(0.5H, m); 5.68(0.5H, d, J=9.0Hz), 5.59(0.5H, d, J=9.0Hz);
6.87(1H, s); 6.94(0.5H, s); 6.96(0.5H, s). MS ESI: m/z (relative intensity): M+H, 331.2
(100)
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fromthe group consisting of imdazol-1-yl, 2-nmethylimdazol-1-yl,-ga 6 2007
2,4-di met hyli m dazol -1-yl, 2-ethylimdazol-1-yl, 2-propylimdazol-1 P
2-isopropylimdazol -1-yl and 5-nethylimdazol-1yl; R ~ is selected fromthe

e L e S R

et hoxy, propoxy, nethoxynethyl, net h th| o, ethylthio and propylthio; and Y

is N(R6)- wherein R5 and R6 are conb to forma 5-, 6-, 7- or 8-nenbered
ring. 44. A pharnaceutical conposi t| n accordance with claim43, wherein
R is -N02. 45. A pharnaceuti cal conposi t| on in accordance with claim43,
wherein RZ is -CH3. 46. A ph eut ?rp05|t|on i n accordance with
claim43, wherein R is Rz - B AUG 2002 71 47. A

pharmaceutical conpositi on in cémda e m-lg h claim43, wherein Xis
i mdazol 1-yl or 2-nmethylim daz;q;;l3 -yI 48. A pharmaceutical composition in
accordance with claim43, wherein R~is -NOZ, Rz is -CH3, and X is

e ol 191 G e dobcrt, AR 1, oS o
i mi ddzdi- 1:39@1'1 dn); ZL?ﬂﬂHym)nﬂﬁész'i(’B}&Im) 2Q6(1H, dd, JNERG)I3. Al ei n RS and R6
are ? fj?{l”@I‘f‘ sg %Wﬁgﬁﬁd MO@ HY); pjh’?{? s tﬂ%CﬁJll (F@rgci—gz?‘ tionin

accor dance W sal conpound se ec ‘ed gr ou Sisti ng

0% ~19-43(05E1, W), AtP-SH.NONT 269 FH s - N LS@RL )N 1760 Han 7 185N, &3 Ph~N J
51. Eﬁﬁl(@sﬁ{% 30@(0051{%9%9 91: 6l/2(@1akive inRenBRy: WREAUS 1 £8Y100)accept abl e

salt thereof
24.4  2-(N-(cis-2-methylcyclohexyl)amino)-4-(imidazol-1-yl)-6-methyl-5-nitropyrimidine

N
N
o¥eu
- "'N/I\N/ CH
CHg H

'H NMR (400MHz, CDC),): 8 0.93(3H, d, J=7.2Hz); 1.22-1.41(3H, m);
1.48-1.68 (4H, m); 1.76-1.82(1H, m); 1.94-1.99(1H, m); 2.48(1.5H, s); 2.52(1.5H, s);
10 4.15(0.5H, m); 4.29(0.5H, m), 5.65(0.5H, d, J=7.6Hz), 5.73(0.5H, d, J=7.6Hz); 7.16(1H,
s); 7.21(1H, s); 8.04(0.5H, s); 8.10(0.5H, s). MS SEI m/z relative intensity:M+H,
317.2(100)

24.5 2-(N-(trans- 2-methyl-4-cyclohexenyl)amino)-4-(imidazol-1-y1)-6-methyl-5-
nitropyrimidine

.

@, | i )t[NOQ

N° N "CHaj
CHg

15 'H NMR (400MHz, CDCl,): § 0.93(1.5H, d, J=6.8Hz); 1.00(1.5H, d,
J=6.8Hz); 1.22(1H, m); 1.83-1.88(1H, m); 1.93-2.00(1H, m); 2.12(1H, m) 2.27(1H, m);
2.44(1.51, s); 2.49(1.5H, s); 3.93(0.5H, dq, J=1.2, 7.2Hz); 4.08(0.5H, dq J=1.2, 7.2Hz);
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the preparation of a nedicanment for admnistration to a mammal to_ Bg@ﬁ?gﬁz
or suppress a viral infection. 8 AUG ZOQz 72 52. The use in acco
with claimb51, wherein said conmpound is adm nistered in conjunction with an

anci p15a£Q.SHnd, V& 7.8Hz.0npo it sm):eT 6 8@. SH.am);t he3 @b up; Taedists)ng of
ganci £, oF ' Lk e u ' hdance with claim
21 RRORIH: o), YPR0RE o4t ESIAIO e dnich B PR BIBCFOOBECR i - ha v
conpound. 54. The use in accordance with claim51, wherein said mamal is
i N apgigMmMyneeaqpr 903 800t o AAYSE: 3L D1 ACGONKC th claimb5l)
V\/nerg_?'n sa;tgfg‘?f)ﬁ nqugtE frh %?gga:ogé)%? y)éﬁgngf‘ﬁtﬁ@dhébéall ﬂ?gg@%ﬁgla%mce with claim
51, DEEP¥IMIABE d adnini stration is topical. 57. The use in accordance with
claimb51, wherein said admnistration is prophylactic to prevent the onset
of viral infection in patients under@eng organ transplants. 58. The use in
accordance wth claimb51, wherein sag'/d §'i ral infection produces a disease
retinitis, CW-nononucl eosis,

sel ected fromthe group consisting of NCW-
CW- pneunoni tis, and CW- hepatitys. N AN®RJG 2002 73 59. The use in
accordance with claim S1, vvhe sajd adm nistration is parenteral. 60.

The use in accordance with cl ! @hy) RZ is a nenber selected from
t he ¢H H

3
5 'H NMR (400MHz, CDCl,): 8 0.96(3H, d, J=6.8Hz); 1.26(1H, m); 1.84-

1.92(1H, m); 2.10-2.18(1H, m); 2.27(1H, m) 2.42(1H, m); 2.47(1.5H, s); 2.51(1.5H, s);
4.32(0.5H, m); 4.47(0.5H, m); 5.63(1H, s), 5.72(1H, s); 5.79(0.5H, d, J=9.0Hz),
5.88(0.5H, d, J=9.0Hz); 7.13(0.5H, s); 7.15(0.5H, s); 7.17(0.5H,s); 7.21(0.5H, s);
8.03(0.5H, s); 8.08(0.5H, s). M ESI: m/z (relative intensity): M+H, 315.2 (100).

10 24.7 2-(N-(zrans- 3-methylcyclohexyl)amino)-4-(imidazol-1-yl)-6-methyl-5-nitropyrimidine

\
(3
0.0
HaC »'\4' NZ “CHs
'H NMR (400MHz, CDCY,): 8 0.93(1.5H, d, J=6.5Hz); 0.96(0.5H, d,
=6.5Hz); 1.01-1.12(1H, m); 1.33-1.41(1H, m); 1.45-1.54(1H, m); 1.60-1.83(5H, m);
2.40(1.5H, s); 2.49(1.5H, s); 2.50(1.5H, s); 2.56(1.5H, s); 4.19(0.5H, m); 4.32(0.5H, m);

15  5.98(0.5H, 4, J=6.0Hz), 6.03(0.5H, d, J=6.0Hz); 6.88(1H, s); 6.96(1H, s). MS ESI: m/z
(relative intensity): M+H, 331.2 (100).
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group consisting of hydrogen, alkyl, -Oalkyl, -S-alkyl and hal ogen, Vﬁk
The use in accordance with claim S1, wherein R~ is -N02, and R2 is ﬁ d@@n
or (G Ca)alkyl. 62. The use in accordance wth clain181 wherein X is a

subst 24.8t e (W+cisBrendisticyclshedyl)amid ez ¢(Bnidhzvy-1 -3 B6-nidieylsssitropyhaidntedance with
claim62, wherein Yis -hl(R6)-, in which R6 is hydrogen or |ower alkyl,

and RS is a nenber selected fronlthe gr consi sting of al kyl, aryl and
aryl al kyl. 64. The use in accordance w&fﬁgclaln163 wherein Rs is selected
fromthe group consisting of cycl oal kyl et erocycl oal kyl, aryl and
arylalkyl, R6 is selected fromthe grou con&hstlng of hydrogen met hyl ,
ethyl and propyl) and -NR3R4 is ect d omthe group consisting of

i mdazol -1-yl, 2-methylimd 28 et hyl i m dazol - 1-yl,
2-ethylinidazol 1-yl, 2-eth{#%4-rnet}yl |'\Ln dS5el - 1-yI

2-(1- propyl)inidazol 1- yI and 2-(2-propyl)im dazol -1-yl. - 8 AUG 2002 74

65. Th h
o e T S S R T e
grou » Sk aapll- el Hy ol 9242 m

2,4- & wlfsﬁ'ﬁl ﬁlaad 5111 w zwlgﬂefsgﬂ 547 0A7.0hy é*m{o 514“9.3@9@3@ Qpt i onal I'y

substltute from't roup consis :mg HN ~ ~
05~ (. (Q;\’jlﬂms) 6 (O SH ILN .685(”4,s)N6 M;H, s). MS.ESI: @(H{ptlvedntensxt)g S | ,
~ ~ qqu~3316q106pe use in accordance with claim®65, wherein RSis a nenber
selected fromthe group consisting of:

24.9 2-Cyclohexylamino-4-(2-methylimidazol-1-yl)-6-methyl-5-nitropyrimidine
N
\
H3C/(N_>
L0
N)\N/ CH
H

'H NMR (400MHz, CDCl,): 8 1.39(2H, m); 1.53(2H, m); 1.74(2H, m); 1.90(2H, m);
2.15(2H, m); 2.58(1.5H, s); 2.65(1.5H, s); 2.67(1.5H, s); 2.72(1.5H, s); 3.95(0.5H, m);
10  4.10(0.5H, m); 5.68(0.5H, d, J=4.0Hz), 5.79(0.5H, d, J=4.0Hz); 7.03(1H, s); 7.12(1H, s).
MS ESI: nv/z (relative intensity): M+H, 317.2 (100).

24.10 2-Cyclohexylmethylamino-4-(imidazol-1-yl)-6-methyl-5-nitropyrimidine
N
\
()

O/\HJ\JN\:[:::

'H NMR (400MHz, CDCl,): § 0.93-1.03(2H, m); 1.12-1.28(3H, m); 1.50-
15  1.61(1H, m); 1.53-1.80(5H, m); 2.44(1.5H, s); 2.50(1.5H, s); 3.31(2H, dt, }J=6.5, 24Hz);
5.88(0.5H, bs); 6.40(0.5H, bs); 7.10(0.5H, s); 7.13(1.5H, s), 7.19(0.5H, s); 8.07(1H, s).
MS ESI m/z (relative intensity):M+H, 317.2(100)
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-8AU620027SCH~OCH,CI-lZCI-|3~~~O~CHS,SOCI-|I : 05431{:];)’I
Che Ot Oand O O G v GZGE GB by, The use in accor danBe b
claim66, wherein RS is selected fromthe group consisting of and CHs

CHz CB#. ¢~ 2t ycitthex yimth yd8nindHe Cuasethy imalaz dr Ml demeshy R5-oitedpyriéédinevher ei n RS
I's selected fromthe group consisting of and OCH3 OCH3 - 8 AUG 2002 76
69. The use in accordance with claimg6; wherein R5 is selected fromthe
group consisting of and O H3 C H3 70./ The use in accordance with clai m 66,
wherein RS is selected fromthe gf®up Nonsisting of C H3 O O- and O CH3
CH2CH3 A NO2

F
N7 NT
O/\H Ha

"H NMR (400MHz, CDCl,): 8 0.96(2H, m); 1.14-1.30(4H, m); 1.55(1H, m);
1.67(1H, m); 1.67-1.80(5H, m); 2.39(1.5H, s); 2.47(1.5H, s); 2.49(1.5H, s); 2.54(1.5H, s);
3.25(0.5H, t, J=6.3Hz); 3.35(0.5H, t, J=6.3Hz); 6.02(1H, bs), 6.86(1H, s); 6.95(1H, s).
5  MS ESI m/z (relative intensity): M+H, 331.2 (100).

24.12 2-Cyclopentylamino-4-(2-methylimidazol-1-y1)-6-methyl-5-nitropyrimidine
N
\
oo
o
” N~ “CH

'"H NMR (400MHz, CDCL,): § 1.21(1H, m); 1.49(1H, m); 1.60-1.78(4H, m);
2.38(1.5H, s); 2.47(1.5H, s); 2.55(1.5H, s); 4.21(0.5H, m); 4.37(0.5H, m); 5.86(0.5H, d,
J=4.2Hz); 5.98(0.5H, d, J=4.2Hz); 6.86(1H, s); 6.95(1H, s). MS ESI: m/z (relative
10  intensity): M+H, 303.2 (100).

24.13 2-(N-(4-Methyicyclohexyl)amino)-4-(imidazol-1-yl)-6-methyl-5-nitropyrimidine

N

N
Haco\ IT/&NOQ
A
” N CHj
'"H NMR (400 MHz, CDCl,): 6 1.03(1.5H, d, J=6.2Hz); 1.06(1.5H, d,
J=6.2Hz); 1.08(1H, m); 1.15-1.28(1H, m); 1.30-1.42(2H, m); 1.43-1.55(1H, m); 1.70-
1.84(4H, m); 1.85-1.96(2H, m); 2.18(1H, m); 2.54(1.5H, s); 2.64(3H, s); 2.69(1.5H, s);

15  3.84(0.5H, m); 4.02(0.5H, m); 5.97(0.5H, bs), 6.11(0.5H, bs); 7.01(1H, s); 7.10(1H, s).
MS ESI: m/z (relative intensity): M+H, 331.1 (100).
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71. The use in accordance with claim51, said conmpound having the fo Tﬂb?
NN R ~NNCH3 | Hwherein R~z is a nenber selected fromthe gro‘ué) 002
consi sting of hydrogen, nethyl and ethyl; and RS is a nenber selected from

the group consi sAll pgblightions and pSlerdldoplafichskeited f this spetificatibBérehefedC ~ Cl ~ |
e in accordance with

~F". ! ~'" F ~ F C .Br ~ ~ C nd.~ ~ 72. The u
ol & iTFETPORRIER By e % i s Pl el Sy AC PR o i m 72,
wher especiftally ané irsitidwahllyrindicdtéttodpe noprmoated by refigeme: ARhdughlthddordg0@gand F
74. The use | - W im i ' | t he
o oup DL b B RELRPEE ol Ty or i Eich 3 3B ¥ hilole BF7
5  clanty of understanding, it will be readily apparent to those of ordinary skill in the art in light of
the teachings of this invention that certain changes and modifications may be made thereto

without departing from the spirit or scope of the appended claims.
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7s 75. The use in accordance wth claim 72, wherein RS is selected fromthe
group consisting of: F3C\ F3C and ~ / F 76. The use in accordance \Mgwﬁ 2007
claimb51l, said viral infection being a cytonegaloviral infection. 77. e
use in accordance with claim51, wherein X is selected fromthe group

consi sting of imdazol-1-yl, 2-nethylifbdazol-1-yl,

2, 4-di met hyLaiM8zol - 1-yl, 2-ethylim dazol 1-yl, 2-propylimdazol-1-yl,
2-isopropylimdazol -1-yl and 5-nethylim dazol-1-yl; R~ is selected fromthe
gr oup consils%i%%gna?g@ng- miafE - S(O MR-RB and COZR~; RZ is sel ected
fromthe group consisting o rretHyI , ethyl, n-propyl, isopropyl, nethoxy,

et hoxy, propoxy, nethoxynethyl, nethy thilf') ethylthio and propylthio; and Y
is N(R6)- wherein RS and R~ are cont o forma 5-, 6-, 7- or 8-nenbered
ring. 78. The use in accordan%&vvitlp clpim77, wherein R is -N02. 79. The
use in accordance with claim 77~ gZ is -CH3. 80, The use in
accordance with claim 77, wherein R~ 1s -NOz and R2 is 3. - 8 AUG 2002
79 81. Thewherinmn accordance with claim 77, wherein X is imidazol-1-yl or 2
met hyl i m dg{zgld-ji{-aw, 82. The use in accordance with claim 77, wherein R~ is
-NOZ, R2i§ - ,and X is imdazol-1-yl or 2-nethylimdazol-1-yl. 83. The
use in accarigaNER®with claim 77, wherein R-is NOZ, R2is -CH3, X is

e combi nBdit BT it HLABABEIR GO BnE AN Dse O R CaP g e i th
claim83, said ¢QopQRNEF, seo3ghRARY, - CRe group consisting of:
R? is a member selected from the group consisting of hydrogen, alkyl, -O-alkyl, -S-alkyl,
halogen and cyano;
R? and R* are taken together with the nitrogen atom to which each is attached to form a 5-
membered ring containing from one to three heteroatoms in the ring;
R’ is a member selected from the group consisting of alkyl, aryl and arylalkyl;
R® is a member selected from the group consisting of hydrogen, alkyl, aryl and arylalkyl;
or is combined with R’ and the nitrogen atom to which R® and R are attached to
form a 5-, 6-, 7- or 8-membered ring;
R’ and R® are members independently selected from the group consisting of hydrogen
and alkyl;
R® and R'® are members independently selected from the group consisting of hydrogen,
alkyl, aryl and arylalkyl;
m is an integer of from 1 to 2; and
"said compound having a molecular weight from 150 to 750, with the proviso that - Y-

is other than an imidazole ring.

2. A compound in accordance with claim 1, wherein R? is a member selected from the

group consisting of hydrogen, alkyl, -S-alkyl, -O-alkyl and halogen.



~N ~~CHs NI \Y NO2 'I N~N~CH3 H3C ~N NO2 and ~N N CH3 Ph~NJ . A(SR. AS;

. AU. Ah. AaF. ASU . Ah. A{. AU. A. A@ . ASI . AS{| . A@ A@A. A, (. AS. Ay(F. AU .ASY._A@ 6 2007
LA@.A@ . A A A3 A{. A ASU . A AY. AfU. AS@A. , . AuF. A ALl . A. AQU. A A(. A A R N]
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(Zs{vql gb] X] ca] ca] cPa] ca] ca] ca] ca] ca]c(a]cTa] ca] ca] ca]ca] ca] ca]ca]ca]cal]caVv
] ca] ca] ca) ca] ca] ca] ca] ca] ca] ca] caU] ca] cTa! 6NONLk< A N
$US ((* Ji RYYndap @sgaraancs gy %pb%]%lw@aﬁcaq vedgeted feam dhg R1q¥R a) caj ca] ca
]ca] , G
c%g.]sf;alééalr G%nga}égﬁ}ﬁséw @ﬂombpwm (kﬁl *Nﬁ\;]s s@ﬁeltcilfl%m AP

zt 0| YmheAY]'U c(aJ ¢
aU] capsatihg af bat]lmg}m,a]lc}h}'h ethybirsairopylc ahe YR H dapdedtecirom) tbagmm] ca]calcalc

ajc

i 1 TSRO IR R PR s SRl o B PYAPILEEY) ca) ca

](C;’i} li}al#@aﬂlﬁagbg?lmﬂamawl;a};mllfﬁ“m]aﬁlallmdaza}wl ,@ad @E(]qutmé]mc}a‘zel}ba] cajcalc
a NHN- N| \NPAN NNNNNNN 0, >

aaa"a*alabaFaXa| wnhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca

] ca] ca] ca] cRa] ca] ca] c&a] ca] caU] ca] ca] c&a] ca] ¢

a] ca] ca! Xaccc-e. f~fsijl 1 m”~nnnoo. p4pApl pMpapgppuuuuukKvAxGx| wr ngb] X] ] ca] ca]
cal] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca! &xVxPyyyyz{{1| N T| | * @R#nzupkf a\ W ca] c(a] ca] ca] ca] ca] ca

] ca] ca] c*a] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]ca

] ca] ca!

k, | P(-twd4~ysnhc”Ykfa\ W] ca] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] c”a]ca]ca] ca]cal]ca M!yGQGux}

hu{vqgl fa[ V] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca! usAH, p' -{4: G

6WESGSzt 0j e [ V] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] cal] ca! $% - 4zuoj d_YTztoj e’ [] caU] ca] cal]
cal] calU] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] ca
Ul ca] cal] ca] ca

Ul c”a] cadY_| vSsxzF4~@SVX[ { vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca]
cal calca]ca]c, alca]c, al] ca]ca]ca] ca]ca] ca]c”™a] c&a] ca]ca]ca] ca]ca]ca![]>al DN\
vgkfa\ Tl gb] D\] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cabh] ca] caDN] ca
] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca

| 9CO } H | vgl ga\ WD\ ] ca] caU] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] c(a] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca! @-q: 6Mu{vqgl gb] XD\]]ca] ca] c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caLﬂca]c(a]ca]ca]ca
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UV] ca] caU] ca] calU] ca] caU] ca] cal] ca] ca] ca] caU] ca] ca] cal] cal] ca] ca] c*a] ca] cal
calcalc”talcaUcalcaF)H)J)b)f)))))))))) ) *****zx~*****ti+4+++| w mhb] W e_ZTI f a\
11Ul ca] cal] ca] ca] ca] ca] ca] c*a] ca] cal] ca] cal] cal] ca] cal] ca] ca] ca] caU].(:@%gEz@z
caU] cal] ca] ca] ca] caU] ca] calU] caUca+,,-!-.-9-----/0Z111M2g2| 2$3333445545=
66~xsmhb] Xl fa\]] U] ca] ca] c*a] caV] ca] ca\/]5§a] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”
aJ ca] ca] ca] ca] ca] ca] ca] ca] c™a]ca]ca]cal cal] ca 66788-969OS9b9: : ;

- f; Ni qa; ] <>?.} R’?c%@ﬁeuﬁje&r e}ib%k‘niaaﬁ%mﬂhtlﬂim_ﬁ]zwfmﬁﬂ R'alk féled\tqeﬁfr?ai ﬁha]gjwlpca] ]ca] Ic?:]C
ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] cal ¢”a] ca] caV] ca] caV] ca] cal.ca] ca] ca] ca!
mrmq@m&mfgwdrogm WMMMMJNM&%?F@E&/{WTGB‘} S e SPRITER ‘ti]a] ca]calc
a] c™a).cakcal cal,cal c al. 1£4 C Jical ca] ca
] ca! Cﬂ%*&ﬁ%@%\%ﬁg&ggéfég%%@é@h%%éﬁ??\e@ﬁl@cai cali:@a cal c™aj
c(a] caitiglaaaptahan] ubkaicdalanlcs atieakd fbaathe glouplconsidtivg]afa] ca] ca] ca] ca] ca] ¢

(a] ca] caV] cal TUUKWWEWAKXXXYYZZ[ [ g\ y\\\u] ]~ 0 | wmhb] X] ] V] ] ca] caV] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] cagl~anbthbbbbbbcYddddYeeed4f Hf f vg| g%?ﬁhi hni pirijizupkfa\W]V]c
a] ca] cBa] ca] ca ajJ cal ca ca] cal]f€al ya] cafc cd] ca] ca]galca] ca] calcalc
aU] ca] ca] ca] ca ca],caﬂ:ié?]‘_f?kf,l iy talrlyl{IY%nndno' o, o/ @i\(&p;

ppp*qqa{ vagl gb] Xkf a\ W] V] ] ca] ca] ca] ca] caf ca] ca] ca] ca] ca] cal cafca] ca] c”a] ca]
ca] ca] ca] ca] caU] calca]cabt]ca] ca] cal cal] calcaV]calca qgM Xrrrrr;

s@assstt tnttt#uuu ?thewx X y{val gb] X] L\(j ] ca] ca] ca] ca] cOa] cBa] ca] ca] ca
] ca] ca] ca] ca]"t’\éizjka/l/ga] cal] ¢da] cdq] ca] calfca ay c@i ca\b]@gl&a] cal ca!
yyyyyyyyzztz| zzzzz{ { {{ o{ N {{A{H J] T| | c| yt ni c]XLgb] X] ] V] ] cal ca] cal]

ca] caU] ca] ca] ca] ca] ca] ca] caJ ca] ca] caU] ca] ca] caU] ca] ca] ca] ca] ca] ca] caU] ca] ca
]c"a] ca] ca] ca

clel|1}}}6}D}}} A} ;e}~o~r SU~Z~~~ :‘ sn': ’\XI c?ﬁlyédga] calc
252}3{1}&]0;&] caj a], c@.ﬂ_{‘ﬁlc?tﬂ 23 c'a] ﬁ cali\j]c,a%)ca] a] ca] f:a] caj

=b+] - : =k25Kek$' 5{vql gb] X] ] V] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] c;%ca] cal] ca] cal] ca] cagca] cal ca] cal! n%

. BORol t x} xsn a] ] ca] ca] ca] gg] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca]ica] da] ca] cgfca] ¢a] ca] ca] cajca] gal tN EJ + fr[V]]]ca]calc
a] ca] caU] ca] ca] ca] cd] caa] ca] ca)] caU] cay€a] ca] ca] ca] cé']rrca] caJ ca] ca] ca
U] ca] ca] ca] ca] ca] c(a! 3yl Wz] adf j sJf Wozupkfa\W ] ]]ca] ca] ca] ca] ca] ca] ca] ca] ca]

calc(a] c(a] caU ca] cay ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]calcalcalc
al O*kn7r $H ) z&Toval gb] ¥ Ca}ca]l cal cap ca] ca]igRtoa] ca] ca] ca] ca] ca] caj
cal] ca] ca] cal] ga] ca] ca a] ca ca] ca] tal £a c&ij ca@vﬁw

Yn3>AEG zupj e_2gb] X] 17111 1&U ca] caU] ca] caJ€al] ca] da] 4] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] calU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

| KMTZ_cegi oqy~79\ d~Vg~xsnicd_ZU gb] X] Jca] ca] ca] ca] cg] ca] cal] ca] ca] c$a] ca] ca]
ca] ca] cal] ca] cal] ca] caUfjcajca] cal 2 cal] caU] ca] cal cal] ca] cal] ca

gt W1?FZS' y<KOU 4{vql gb] ] ca] ca] aj ca] cal ca] td] ca] ca] ca] ca] ca] ca
] ca] ca] ca] cal] ca] ca] cal] cajea] ca] ca] c %‘] ca] ca] ca] ca! 4CWP| 9®et | {vagl gb] X] ] c
] ca] ca] ca] ca] ca] ca] ca]] ca] ca] ca] ca] ca] ca]'ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]c
aJcal caUl ca] calca]ca]calca. UbCl0% & ()-!"10% J: J& ()-f1l0% & ()- 10% & () -

, 1096 f & ()-S10% z& ()--dEy#10% & () -L$10% & ()-sZ

10% & ()-yl0% & ()-S,10% & ()-S10% & ()- a?!' pl@l0%& ()-gS 010% & ()-S- #10%
& ()-F % &LI0% & ()-!'% &10%& ()-3"10% & ()- . (dYNC 10: 10: 10;

<1ofy3 & ()- g & ie%(:éw(d)m,as&q; ()e(\ylﬂs;zimﬂé\)xbf(rslﬂf@amb&r g9lecied from the
ZS}AE%M%Q%iGﬁIg/@@W&I ()-9109%& ()-! " &MA0Y&R ()-!&MA0%& ()-&10%& () -

FIOYNC "S&10% 1 & ()-& " S&10% i & ()-& S&10% i & ()-& f10%y] & ()-fl0%& () -
sf10% N & ()-6Na?YNC! ! e’ y5@10%WVE& () -!y5@&10%Q& () - &3#10%&' ()-f 1109& () -
yLO10%&' ()- -#109%6& ()-y9bCl! S 10%v& ()-Sf "109%v& ()-z 10%WK ()-' 10%v& () -
10 10 10&<t 109& ()-N}"<bCl'! DF* $109%&’ ()- 10%W&' ()- @O%E ()- 9
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10M.<s109%v&' ()-!i 0-&10%-& ()-

#PUSUR' (zX6~\:! &10%t& ()-!s &LO0%& ()-! &10%U&E ()-! &LOYO0& () -

10% & ()-! z&I0%R' ()-"(()*" ++w, }[9~\:1!" 2040%k' ()-S!'2%0% & ()-SY110% & ()
-In (9%10%' ()-!(9%10% |



1& ()- " 10% & ()-w,,-!-"-#-$-2-.b@' ! S&10%&' ()-, &F10% & ()- 10t 10t
10t L<10% & () -S9#10% & ()-8 10% & (). 012344wBb@ " SRLOAE () -, ~§ AUG 2007
I k* S&10% : & ()-, ! S&I0%& ()-, !S&10%*& ()-, !| S&L0%0& () -,
| S810%&! ()-, 4568U9999WU6+@
10: <s10% & ()-!" FORA0%S6& ()-m i " FORA09& ()-m s" FORA0%& ()- i FOBA0YE ()-
t FORA0% : & ()-mD999G : : <j H@ 10: <s10% | &10% [& ()-" 10%& ()- L3 940%& ()-!L3
94.09%& ()-' | 109 ()- 10° 10: <>/ ???@a?H@ 10: ! [ ScH,
&109%&x &' () - 10%&'() 1V () - @$10%&'() S| &10o&: 1)S-‘!}w |
&L0%UCB0B&’ () - : - 10 100 D S
&10%|&'()-|RS 10055&'() F Cd .

LAY )-1 CH,
LY40%p& () - Sf 10% & () - SSH10% &'() JoKzKK} LLMaBdY: 0:
#10% & ()- 3T&L0% & () -1 #10% & () - T@O%&'() 10%&'()-'y&10%t&'() gM NxNNN

NN~ ; dY: 0: 1y3. S10%& &) -- y3. S10%t & %) % &) -s*lO% T $@10%
& ()-1$@10% t &>y PPPPPQ{\ 1ocV & ( cV&'

10t * <t 10% & () - &10%'()-'4 04 mh&'() TThU\/}[9{\ 's f &10%YY&' (
-1f&10%&' () - 1095 ()oCH, HoCH3

OCH, CH,CH,
CH,

9. A compound in accordance with claim 8, wherein R® is selected from the group

consisting of

O\/ﬁx - C I (I\
CHs CH2CH3 CHa CH:CHa

CH3

10. A compound in accordance with claim 8, wherein R’ is selected from the group

OCH, OCH,

consisting of
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12. A compound in accordance with claim 8, wherein R? is selected from the group

consisting of

13. A compound in accordance with claim 1, said compound having the formula:
R12

N
/4
BN
X
N
Rs\r;:/lN/ CH
H

wherein R'? is a member selected from the group consisting of hydrogen, methyl and

ethyl; and R’ is a member sclected from the group consisting of:



Hf @10%&' ()- f@O% ()- ! 3%0% ()-Y@L0% ()-g' 10%&' ()-hsi”jI 1 mz[ 9vVB7
10/ - 8 AUG 2002
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F1Y10%uu&' () -! FPY10%&' ()- Y10% & ()-'10% ()- 10 10

10<10%&' () -gppgdsuuuzX9]; 10/ 9%VLO0%& ()-!} fo0%>& ()-! fod0%B5& ()-!
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14. A compound in accordance with claim 13, wherein R'? is methyl.

15. A compound in accordance with claim 14, wherein R’ is selected from the group

F Cl FsC
, and .
o] F
F

16. A compound in accordance with claim 14, wherein R’ is selected from the group

7 &

consisting of:

consisting of:



1109%&' ()- !s' 109& ()-fO0s' 10%& ()-f 0s' 109" & ()-f
>s" 109& () - VAXDKEXFXGKVxPyy~_@10/ | 109! ()-" #10% ()1 109 () -0 10 éo
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109 ()-y 0 109%7& ()-y HP 109& ()-y 1094M& ()-yz{z{{1]9/C}\:~ @10/ 'K
1 10NV& ()- ! 10%in& () - 62
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17. A compound in accordance with claim 14, wherein R? is selected from the group

F.C F,C
and .
F

18. A compound in accordance with claim 1, wherein X is selected from the group

consisting of:

consisting of imidazol-1-yl, 2-methylimidazol-1-yl, 2,4-dimethylimidazol-1-yl, 2-ethylimidazol-
1-yl, 2-propylimidazol-1-yl, 2-isopropylimidazol-1-yl and 5-methylimidazol-1-yl; R' is selected
from the group consisting of —CF3, -NO,, -CN, -S(0).NR'R® and CO,R'’; R? is selected from
the group consisting of methyl, ethyl, n-propyl, isopropyl, methoxy, ethoxy, propoxy,
methoxymethyl, methylthio, ethylthio and propylthio; and Y is ~N(R®)- wherein R and R® are

combined to form a 5-, 6-, 7- or 8-membered ring.

19. A compound in accordance with claim 18, wherein R' is -NO,.

20. A compound in accordance with claim 18, wherein R? is ~CH;.

21. A compound in accordance with claim 18, wherein R' is

—-NO, and R? is -CH;.
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22. A compound in accordance with claim 18, wherein X is imidazol-1-yl or 2-

methylimidazol-1-yl.

23. A compound in accordance with claim 18, wherein R'is -NO,, R%is -CHj, and X is

imidazol-1-yl or 2-methylimidazol-1-yl.

24. A compound in accordance with claim 18, wherein R'is -NO,, R?is -CH,, X is
imidazol-1-yl or 2-methylimidazol-1-yl, and Y is ~N(R®)- wherein R’ and R® are combined to

form a 6-membered ring.

25. A compound in accordance with claim 24, selected from the group consisting of:

N N
N)\INOZ N NS N02
| and 1
NJ\N/ CH, (\NJ\N’ CHs
Ph._N._J

HaC

26. A pharmaceutical composition which comprises, as active ingredient, a

pharmaceutically acceptable excipient and a compound having the formula:

X
1
5

(1)

wherein



10" < 10% #10%&' () - Ssnm'109%&' ()- 109 ()-#109%& ()-&10%& ()- 10 10P$4h}[ 9N@
10!j 7, $&10%x& ()-!'n", $&10%0& ()-!, $&10% t & () -
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& 10%& ()- 10 10 109< 109%& ()-!e , $&10%&K ()-f!y.z[9~_= 10! xS&10% i & ()-z
y109&' ()-!Xx T&L0%>& ()-!T&I0%HE ()- 64109& ()-! &ZYLOY& ()- JGZX6~ =
10! W S@&10WNV& ()-,! S@&I0%I Q& ()-, O
109& ()-!" " S&LOW>V>& ()-z! " " S&IO0WNVN&E' ()-2z!" " S&10% & ()-zG&IKLMX{Y:
10! " -&10%&' ()-& "-&10%& ()-& -&10%& ()-& &F10988&' ()- 10 10 10< 10%&' ()-}
h}A<{Y: lo!kf-:)' O Q& ()-," #109%&' () -
Tyz&10Y& () i yZ&109%00&' ()-9!yz&10%00& ()-9
Y is -N(R®)-;
R! is 2 member selected from the group consisting of -NO,, -C(O)R?, -CO5R ', -
C(O)NR'R?, and —CN;
R? is a member selected from the group consisting of hydrogen, alkyl, -O-alkyl, -S-alkyl,
halogen and cyano;
R? and R? are taken together with the nitrogen atom to which each is attached to form a 5-
mempbered ring containing from one to three heteroatoms in the ring;
R’ is a member selected from the group consisting of alkyl, aryl and arylalkyl;
RS is a member selected from the group consisting of hydrogen, alkyl, aryl and arylalkyl;
or is combined with R® and the nitrogen atom to which R and R are attached to form a 5-, 6-,7-
or 8-membered ring;
R” and R® are members independently selected from the group consisting of hydrogen
and alkyl;
R’ and R'® are members independently selected from the group consisting of hydrogen,
alkyl, aryl and arylalkyl;
m is an integer of from 1 to 2; and
said compound having a molecular weight from 150 to 750, with the proviso that -Y-R®

is other than an imidazole ring.

27. A composition in accordance with claim 26, wherein R? is a member selected from

the group consisting of hydrogen, alkyl, -O-alkyl, -S-alkyl and halogen.

28. A composition in accordance with claim 26, wherein R! is -NO,, and R? is hydrogen

or (C 1 -C4)alkyl.
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29. A composition in accordance with claim 26, wherein X is a substituted or

unsubstituted imidazole ring.

30. A composition in accordance with claim 29, wherein Y is -N(RG)-, in which R® is

hydrogen or lower alkyl, and R® is a member selected from the group consisting of alkyl, aryl

and arylalkyl.

31. A composition in accordance with claim 30, wherein R’ is selected from the group
consisting of cycloalkyl, heterocycloalky), aryl and arylalkyl, R® is selected from the group
consisting of hydrogen, methyl, ethyl and propyl, and -NR’R* is selected from the group
consisting of imidazol-1-yl, 2,4-dimethylimidazol-1-yl, 2-methylimidazol-1yl, 2-ethylimidazol-
1-yl, 2-ethyl-4-methylimidazol-1-yl, 2-(1-propyl)imidazol-1-yl and 2-(2-propyl)imidazol-1-yl.

32. A composition in accordance with claim 31, wherein RS is selected from the group
consisting of hydrogen, methyl and ethyl, -NR’R* is selected from the group consisting of
imidazol-1-yl, 2-methylimidazol-1yl, 2,4-dimethylimidazol-1-yl and 2-ethylimidazol-1-yl, and

R’ is an optionally substituted member selected from the group consisting of
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33. A composition in accordance with claim 32, wherein R? is 2 member selected from

the group consisting of:
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109 ()-F 109%& ()-F 109 ()-u]C/ F 10F 109 ()-&F 109 ()-)F 109%& (
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109& () - 6

SINCOANOERS¢

CH,

34. A composition in accordance with claim 33, wherein R’ is selected from the group

consisting of

od EI . CC
CHs ' CHz2CH3 CHa CHzCHaz

CHa

35. A composition in accordance with claim 33, wherein R? is selected from the group

L.~ O
OCH, OCH,

consisting of
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37. A composition in accordance with claim 33, wherein R? is selected from the group

consisting of

CH,

SANOUEROS
, 0 and 0 .
CH, CH,CH4

38. A composition in accordance with claim 26, said compound having the formula:
N
/
q»\ R 12

NO
N
RS /Q/
N N CH
I
H

wherein R? is a member selected from the group consisting of hydrogen, methyl and

ethyl; and R’ is 2 member selected from the group consisting of:
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39. A composition in accordance with claim 38, wherein R'? is methyl.

40. A composition in accordance with claim 39, wherein R? is selected from the group

F Cl F,C
, and "
Cl F
F

41. A composition in accordance with claim 39, wherein R’ is selected from the group

& T

consisting of:

consisting of:
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consisting of:

F,C F4C

and

43. A pharmaceutical composition in accordance with claim 26, wherein X is selected
from the group consisting of imidazol-1-yl, 2-methylimidazol-1-yl, 2,4-dimethylimidazol-1-yl,
2-ethylimidazol-1-yl, 2-propylimidazol-1-yl, 2-isopropylimidazol-1-yl and 5-methylimidazol-1-
yl; R! is selected from the group consisting of —CF3, -NO3, -CN, -S(O)mNR7R8 and CO,R'%: R? is
selected from the group consisting of methyl, ethyl, n-propyl, isopropyl, methoxy, ethoxy,
propoxy, methoxymethyl, methylthio, ethylthio and propylthio; and Y is -N(R®)- wherein R® and

RS are combined to form a 5-, 6-, 7- or 8-membered ring.

44. A pharmaceutical composition in accordance with claim 43, wherein R!is -NO,.

45. A pharmaceutical composition in accordance with claim 43, wherein R? is -CH.

46. A pharmaceutical composition in accordance with claim 43, wherein R'is -NO; and

R? is -CH;.
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50. A pharmaceutical composition in accordance with claim 49, said compound selected

from the group consisting of:
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51. The use of the compound of claim 1 or a pharmaceutically acceptable salt thereof in
the preparation of a medicament for administration to 2 mammal to prevent or suppress a viral

infection.
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58. The use in accordance with claim 51, wherein said viral infection produces a disease
selected from the group consisting of CMV-retinitis, CMV-mononucleosis, CMV-pneumonitis,
and CMV-hepatitis.
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consisting of hydrogen, methyl, ethyl and propyl, and -NR’R? is selected from the group

consisting of imidazol-1-yl, 2-methylimidazol-1yl, 2,4-dimethylimidazol-1-yl, 2-ethylimidazol-

1-yl, 2-ethyl-4-methylimidazol-1-yl, 2-(1-propyl)imidazol-1-yl and 2-(2-propyl)imidazol-1-yl.
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66. The use in accordance with claim 65, wherein R’ is a member selected from the

group consisting of:
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67. The use in accordance with claim 66, wherein R® is selected from the group

consisting of

Cfx - C I (fk
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CHs

68. The use in accordance with claim 66, wherein R® is selected from the group
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70. The use in accordance with claim 66, wherein R® is selected from the group

consisting of

71. The use in accordance with claim 51, said compound having the formula:
R12
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wherein R'? is a member selected from the group consisting of hydrogen, methyl and

ethyl; and R® is a member selected from the group consisting of:
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72. The use in accordance with claim 71, wherein R'? is methyl.

73. The use in accordance with claim 72, wherein R’ is selected from the group
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74. The use in accordance with claim 72, wherein R’ is selected from the group
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consisting of:

consisting of:
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76. The use in accordance with claim 51, said viral infection being a cytomegaloviral

infection.

77. The use in accordance with claim 51, wherein X is selected from the group
consisting of imidazol-1-yl, 2-methylimidazol-1-yl, 2,4-dimethylimidazol-1-yl, 2-ethylimidazol-
1-yl, 2-propylimidazol-1-yl, 2-isopropylimidazol-1-yl and 5-methylimidazol-1-yl; R’ is selected
from the group consisting of —CF3, -NO,, -CN, —S(O)mNR7Rx and CO,R'% R? is selected from
the group consisting of methyl, ethyl, n-propyl, isopropyl, methoxy, ethoxy, propoxy,
methoxymethyl, methylthio, ethylthio and propylthio; and Y is -N(R®)- wherein R’ and R°® are

combined to form a 5-, 6-, 7- or 8-membered ring.
78. The use in accordance with claim 77, whereinR' is -NO,.
79. The use in accordance with claim 77, wherein R’is —CHs.

80. The use in accordance with claim 77, wherein R!is ~NO, and R?is -CH;.
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imidazol-1-yl or 2-methylimidazol-1-yl.

83. The use in accordance with claim 77, wherein R' is -NO,, R? is -CHj, X is imidazol-

1-yl or 2-methylimidazol-1-yl, and Y is —N(R®)- wherein R’ and RS are combined to form a 6-

membered ring.

84. The use in accordance with claim 83, said compound selected from the group

consisting of:
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