5 to I mdazo[4,5-dl pyrimdines, Their Uses and Methods of Preparation FlIELD
OF THE I NVENTION 15 The present invention relates to

i mdazo[ 4, 5-d] pyrimdines, their uses and manufacture. The invention
relates specifically to antiviral conpounds, in particular such conpounds
for the treatnment of Flaviviridae and Picornaviridae, 20 BACKGROUND CF THE
| NVENTI ON The famly of the Flaviviridae consists of 3 genera, the
pestiviruses, the flaviviruses and the hepaciviruses and al so contains the
hepatitis Gvirus (HGYW GBV-C) that has not yet been assigned to a genus.
pestiviruses such as the 25 C assical Swi ne Fever Virus (CSFV), the Bovine
Viral Diarrhea Virus (BVDV) and the Border D sease Virus (BDV) cause

i nfections of donestic livestock (respectively pigs, cattle and sheep) and
are responsi ble for significant economc |osses world-w de. BVDV, the
prototypic representative of the pestivirus genus is ubiquitous and causes
a range of clinical manifestations, including abortion, 30 teratogenesis,
respiratory problens, chronic wasting disease, i mune system dysfunction,
and predi sposition to secondary viral and bacterial infections and 1 may
al so cause acute fatal disease. Fetuses of cattle can be infected
persistently wth BVDV, these animals remain viremc throughout life and
serve as a continuous sources for virus spread in herds. Vaccines are used
in sone countries with varying degrees of success to 5 control pestivirus
di sease. In other countries, animal culling and slaughter are wused to
contain pestivirus di sease outbreaks. The Wrld Health O gani zation

estimates that world-wide 170 mllion people (3%of the worl d' s popul ati on)
are chronically inf . iLtis \i r. These chronic
carriet$ are at ris n&%‘f%‘@g}épﬁﬁiﬁy ﬁi@?ér efrUss and
Methods of Preparation
FIELD OF THE INVENTION
15

The present invention relates to imidazo[4,5-d]pyrimidines, their uses and
manufacture. The invention relates specifically to antiviral compounds, in

particular such compounds for the treatment of Flaviviridae and Picornaviridae.
20 BACKGROUND OF THE INVENTION

The family of the Flaviviridae consists of 3 genera, the pestiviruses, the
flaviviruses and the hepaciviruses and also contains the hepatitis G virus
(HGV/GBV-C) that has not yet been assigned to a genus. Pestiviruses such as the

25  Classical Swine Fever Virus (CSFV), the Bovine Viral Diarrhea Virus (BVDV) and
the Border Disease Virus (BDV) cause infections of domestic livestock
(respectively pigs, cattle and sheep) and are responsible for significant economic
losses world-wide. BVDV, the prototypic representative of the pestivirus genus is
ubiquitous and causes a range of clinical manifestations, including abortion,

30 teratogenesis, respiratory problems, chronic wasting disease, immune system

dysfunction, and predisposition to secondary viral and bacterial infections and
1



to and/or liver cancer. In studies with a 10 to 20 year follow up, cirrhosis
developed in 20 - 30% of the patients, | to 5% of whom nay develop |iver
cancer during the next ten years. The only treatnent option avail abl e t oday
is the use of interferon a-2 (or its pegylated forn) either alone or
conmbined with ribavirin. However, sustained response is only observed in
about 40% of the patients and treatnent is 1s associated wth serious
adverse effects. There is thus an urgent need for potent and selective

i nhi bi t or smaf alsd@atiephdutatitahdieastiiériges of dﬁiﬂetcﬁnﬂaléeﬂfecieﬂfﬁﬁéib@ﬂﬂﬁw th HCv.
Furthernore, the study of specific inhibitors of HCV replication has been
hanper ed byithRYPYcthepeanimals remaipvifessis toagheublispagsaeaveda (ef fi ci ent | y)

in cell C%%ﬁus%ﬁﬁ s%%iﬁ&%g?&%ﬁﬂe{%#&es belong to the sane virus famly
y

and share SimTarities forgani zatton of the genone, anal ogous gene

products and repkiresbr@lsay el ine QRGN Withearyingel cddagesskoas a nodel
and surrogate for HCV. For exanple BVDV is close Y related to hepatitis C
14

vi rus (HCoWordred pesfistrusdiseaseu in other éowntrigs animal ayling vatsipvghterfase HCV

i nfection. %;B& conpound .. . . I

3-[ ((2-dip? P&ﬂ?%B?ﬁﬁ/‘i‘ﬁs}f?&?@%ﬁui,r%}lﬁitri azi no[ 5, 6 25 b]indol e has been
reported to sel eché Wali¥d Héﬁltﬁ'@rrgbﬂﬁafi@n?leétﬁﬁﬁt'e@%&fW§Y@Wi€@q7@hﬂﬁfon
pestiviruses (Baginski SGet. al., Proc. Natl. Acad. Sci. U S. A 2000 Jul
5; 97( 14) : 788pl6§3% Clitheemorlst's pdpedatiarg arechannically anfetted avite FICY or pesti viral
i nfections,  Coxsackie viryses belong t.o the grau f the enteroviruses,
a1y of ERPAIER Cof bk 1 iese Chrpmey Heitisate Atk Do URRaT BT

| nf ect iy ONSa| Y YideP Bartdr TRARNGL Poth LEAB FZO%;eHFPBlI&E&-hP?cirﬁmo%f%!Hc?%Bro@@hd" i ke
syndronme, a non-paralytic 2 polionyelitis-like syndrone, epidem

pl eur ody ni & 0an3086 of the pasteritd, & to 5 efcvhausnayldeedsp ligenearakt gturiagting i ng in

epi dem cs), hand-foot-nouth syndrone,  pedi atch and adult pancreatitis and
serious nyORdleR Years. Eip PRI FrGAtBIeny Optieaailabte today is the use of interferon

{soxazol yi W Gy PRRURTIORN it alone crorpingd 31 dhstira, H9Y A
envi r oxi msus(@n@iﬂé&?ohge( R OPsereed inaMola 4G%RE MRS Phearobad BREMEntSt one
oxi ne) have been studied clinically for the treatnment of infections with
ent er oVi r ugesciateHaeith seri¢ug adwerse effects. There is thus an urgent need for potent
and selective inhibitors of the replication of HCV in order to treat infections with
HCV. Furthermore, the study of specific inhibitors of HCV replication has been
hampered by the fact that it is not possible to propagate HCV (efficiently) in cell
culture. Since HCV and pestiviruses belong to the same virus family and share

20 many similarities (organization of the genome, analogous gene products and
replication cycle), pestiviruses have been adopted as a model and surrogate for
HCV. For example BVDV is closely related to hepatitis C virus (HCV) and used
as a surrogate virus in drug development for HCV infection.

The compound 3-[{(2-dipropylamino}ethyl)thio]-5H-1,2 4-triazino[5,6-

25  blindole has been reported to selectively inhibit the replication of BVDV and other
pestiviruses (Baginski SG et. al., Proc. Natl. Acad. Sci. U.S.A. 2000 Jul ‘
5;97(14):7981-6). Currently, there is no antiviral treatment for pestiviral infections.

Coxsackie viruses belong to the group of the enteroviruses, family of the

Picornaviridae. They cause a heterogeneous group of infections including

30 herpangina, aseptic meningitis, a common-cold-like syndrome, a non-paralytic



so called "capsid function-inhibitor"; enviroxinme prevents the formation of
the RNA replicative internediate. Enviroxinme resulted in only nodest
clinical and to virol ogical benefit in some studies and no benefits in
others. dinical response wth Pleconaril has been observed in sone

studi es, but the conpound has not been nmarketed. Reference is nade to U.S.
Patent Nos. 4,914,108, 4,990,518, 4,988,707, 5,227,384, 5,302,601 and
5,486,525, EP 113238, WD 96/1192, WD 96/12703, 15 Chemical Abstracts acc
no. 1987: W&Enﬁa‘lﬂlsﬂhemyﬁdkomb,se ideini pleerodynial @B3ichey 8k2ile BRfelfi6ad 96, WO

95/ 02597, WO 04/033455; WD 2004/0184 3/ 0142 WO 02/ 067942; WO
00/ 073307 @Aepseigenerslly oeoursng m@ﬂb&%ﬂl@xh@% rm%éb%@a@mﬁam dHatrisct i vity
agai nst th%cﬂ&ﬂ{ %Y&geﬁfhéaﬂ%} sd: 'n?{ Magcfi?is in particular HCV, having

i mproved physi coc em ca arnacol ogi cal properties. SUMVARY OF

THE | NVENTI ON Mr@r&lljp@lwyctﬂe@ﬁnat@(?ﬁl.?) Mmbwk[{wme&m meneral formula (A),
25 R RR5 R4 U Y R3-X~N - R2 R26 3 (A). wherein: the dotted |ines
él%"étﬂfbm

represent ipxazohalprapyiipleny Qmﬁﬁt}’l'tlﬁa‘l -oxasliegple)) apdisneitosivaes ar e
opt ol 1 y2h B hae Bl RSt Gt el PRRRB RO e rliy o e, ¢
C10 al kox %tu@l&@k@ﬂcﬁﬂ?%ﬂ(ﬂ‘l’eﬂeﬁm@n@of infections with enteroviruses. Pleconaril is a
so called “capsid function-inhibitor”; enviroxime prevents the formation of the
RNA replicative intermediate. Enviroxime resulted in only modest clinical and
10 virological benefit in some studies and no benefits in others. Clinical response
with Pleconaril has been observed in some studies, but the compound has not
been marketed.
Reference is made to U.S. Patent Nos. 4,914,108, 4,990,518, 4,988,707,
5,227,384, 5,302,601 and 5,486,525, EP 113238, WO 96/1192, WO 96/12703,
15 Chemical Abstracts acc no. 1987:18435 and Chemical Abstracts acc no.
1983:594812, EP 1162196, WO 95/02597, WO 04/033455; WO 2004 /018468; WO
03/014229; WO 02/067942; WO 00/073307 and US 2004 /0122228.
A need exists for compounds having activity against the Picornavidae and
Flaviviridae, in particular HCV, having improved physicochemical and /or

20 pharmacological properties.
SUMMARY OF THE INVENTION

The compounds of this invention have the general formula (A),

25




al kyl -am no, C1C70 di al kyl -ammo, C5ao cycl oal kyl, CO cycl oal kenyl, and C410
cycl oal kynyl, wherein each are optionally substituted wwth | or nore R6; 10
Y is selected froma single bond, 0, S(Om (where mis an integer fromO to
2), NR', C1_,, allcylene, C,.10 al kenyl ene, and C2,0 al kynylene, or C _10

al kylene, Cz_,0 alkenylene or C2_13 al kynyl ene, wherein 1 to 3 nethyl ene
groups optionally are independently replaced by 1 to 3 heteroatons sel ected
fromO, S or NR'; Rz and Ware i ndependently sel ected from hydrogen, C 148

al kyl, 15 C2_1Bal kenyl, C2.18 aIkynyI,(A; .18 al koxy, C,, 18 al kylthio,

hal ogen, -CF, -CN, -N®2, -NR R haloal kyl oxy, haloal kyl, -C(=O R, -C(=S)R9,
SH, aryl, ¥AGISY%y, arylthio, arylalkyl, Cl1 18 hydroxyal kyl, CB ,0
cycl oal kyl, C3 o | 1.0l oal kenyl ,
Cr_10 cycloalk?ﬁgﬂgﬁéﬁgﬂkgﬁﬁﬁé%?%§§?8%¥5@¥§g@ﬁ#ﬁ§tﬁﬂhﬁ%ﬁfgﬁgngﬁﬁé’or R26 is

present, td@iblebbhes akkdpiceidtd cheSiloitdreshd Mt dottRl 1ifés mPrestl®ay X i's
selected from C C70 al kyl ene, Ca. 10 al kenyl ene or C2,10 al kynyl ene, where

each ney ilaestddepborallyrd dontde bendsoat ons sel ected from 0, S. or NR11,
provi ded any s[?%hNhet eroatomis not adjacent to the Nin the ring; R3 is
selected froma ﬁ ,~aryl oxy, arylthio, cycloal kyl, cycl oal kenyl, 25

cycl oal kynyl, gyl 1) &l ' ituent is
optional |y substi t%%d(?g(\i/)\nhzoﬁl a It]géé%?%é %C‘y%g%ﬁ’% % g‘%ﬂ?’g?@%a oal kenyl

the doubl gklasielirics QNCl, dadlkakamind, €, 3 cpilbalagh i, Rycloalkependaaidy i s absent
or is selected from ﬁy%ﬂr oge%, C1, 183% Eyl , gz. 18 5aI keny?, 218 al kynyl ,
C, .1, al kooyyloalkyieylavkeretrhéash anabpygemsliy- lstitudag withl or NRIRR; 4

hal oal kyl oxy, hal oa] kyl,. - C(=0Q) -C(=0 ,, ~C(=S)R, SH, aryl, aryl oxy,
aryl thi%, aryl af kSy“"’IE{ec d fiqmwg%jagp%@); %@%@V}@S}B M & 3@y integer frpm 0 to

cydoal kyl oxyym@3:0 y I ok (CY, |~ C7 oal kynyl ,
and heter 8225/}8][_%5 CRB aﬁ%ﬁﬁ%rge??éw ké‘%&b ?loe%g’hayf[élr%’g‘é%#@-g ﬁé;%glq{\?laﬁ%gﬁ&éigzﬂenyl , cz"
al kynyl, GlRertylahkoxd,, &lkynylend kyhdrbirol toClmetiHates opeion&lly 4B

o9 |
al kyl sul fone, C, .1, hal o- al kyl , C2.18 hal o-al kenyT, gg , » _halo-al kynyl,
C, 13 hal ongerendently replacechbp 14p Ryheterpatomasetpcted from O, S'or NR™;

R* and R are independently selected from hydrogen, C, _, alkyl,

15 C,alkenyl, C, , alkynyl, C, ; alkoxy, C, . alkylthio, halogen, -OH, -CN, -NO,,
-NR'R’, haloalkyloxy, haloatkyl, -C(=O)R’, -C(=S)R?, SH, aryl, aryloxy, arylthio,
arylalkyl, C, ,, hydroxyalkyl, C, , cycloalkyl, C,,, cycloalkyloxy, C,,,
cycloalkylthio, C, ,, eycloalkenyl, C, , cycloalkynyl, and heterocycle, provided that
when one of R” or R® is present, then either R’ or R is selected from =0, =S, or

20 =NR”;

X is selected from C, C,, alkylene, C, ; alkenylene or C, , alkynylene, where
each may include one or more heteroatoms selected from O, S, or NR", provided
any such heteroatom is not adjacent to the N in the ring;

 R%is selected from aryl, aryloxy, arylthio, cycloalkyl, cycloalkenyl,

25 cycloalkynyl, aryl-N(R")-, or heterocycle, where each said substituent is
optionally substituted with at least one R”, provided that for cycloalkenyl the

~ double bond is not adjacent to a nitrogen;

R’ independently is absent or is selected from hydrogen, C, ; alkyl, C,,
alkenyl, C,,, alkynyl, C, , alkoxy, C,,, alkylthio, halogen, -OH, -CN, -NO,, -NR'R’,

4



cycl oal kyl, C,.1, cycloal kenyl, C7.1, cycloal kynyl, hal ogen, OH, CN,

cyanoal kyl, -C(O ORle, N2, -NR R5, Cl1, haloalkyl, C(=OR 1, C(=S)R 6, SH,
aryl, aryloxy, arylthio, arylsulfoxide, arylsulfone, arylsulfonam de,

aryl (C,,,)alkyl, to aryl (Cl.16)al kyl oxy, aryl (C,.,,)al kylthio, heterocycle,
and C 1, hydroxyal kyl, where each may be optionally substituted with at
least 1 R19; R and Re are independently selected from hydrogen, C, .1,

al kyl, C,.,,alkenyl, aryl, C310 cycloal kyl, C, .10 cycl oal kenyl ,

het er 0CyC|IQaloaIﬁ§rE>Q}/Eﬂo alil, =Sj=RI2, @aomhm(ﬁqmﬁsmﬁfﬂm lF)gked through a

car boxyl grou hef eof, and the group fornmed 15 when if and are taken

toget he(rj V\leh daerjriﬂkkrybgén Itydm)@ra}:k)d Bat mkylﬁ}lﬁymﬂskﬁ@aﬁliaﬁu s
i ndependen ro al keny 11,
cycl oal kyl € Cy ) Seqacrylg ny& 7.0 CYSER a&%}\g{%ogx /. an am no acid
G B00 <0 b&ggd&}fg% %"” G S 5“‘@8@ S TR, Call Rl D) P, N
C.-C,. 5 20aR6%Y, qull 2UAhia T, mmelaqumaélep Gl Norks mh@lﬂ; :ilk?InCt e or oup
consi sting of ro 01.18 al kyl , g al’keny oal kyl C ..,

cycl oal kenbﬂlo-aélfesﬂlyl md,'(ﬂﬂ@)iﬁl’nyl Ifeisé!ﬂbtylkbéy, %r}d\maﬂﬁﬂlﬁh@ i.d residue; R12

;FKZELFT“ e ﬂ@gféa&é’%@r A ”% @wﬁiw T oL sl aci o |2|25 |
[ Cl 18
EZESIBUSI kenglflé’)@R lllaggl %“ﬁRf @lgr yl, I I cyfcﬁgsﬁg%i% gﬁor 'subst ?t utcgd

wi th C( O GRrY8hio, afg‘,ﬂsulﬁ)ﬂ&e Iamy]shlfdme, @ryléﬂfmeﬁmdaj ey, Jalad, an amino acid
residue; 5 R" is i ndependent ly selected fr om t he group_consjsting of (a)
hydr ogéh, @ylC. m)&llﬂglqmyf@;zy i< “éalmmo heterorgclg) flé}ﬁhal + Npdroxgaligyl. owhgre C18
o s BL SR Ry a9, oG 12 ol ogenatea sl kot
K, G0, DR Mg et 500G DB ol
(=0 R18, &), Riclodlitylar Y] oycRaidedirl heiddycll, aC(=mRFsid(EOXREEn amino
acid residue linked through a carboxyl group thereof, and the group formed
15 when R’ and R’ are taken together with the nitrogen to form a heterocycle;
R’ and R” are independently selected from hydrogen, OH, C, , alkyl, C,,, -

alkenyl, C

acid residue linked through an amino group of the amino acid, CH,OCH(=O)R”,

and CH,OC(=O)OR” where R” is C,-C,, alkyl, C,-C,, aryl, C,-C,, alkylaryl or C-C,,
20 aralkyl;

118

cycloalkyl, C, ,, cycloalkenyl, C, , alkoxy, -NRR", aryl, an amino

3-10

R”and R" are independently selected from the group consisting of
hydrogen, C, , alkyl, C, ,alkenyl, C,, cycloalkyl, C, ; cycloalkenyl, aryl,
-C(=O)R"”, heterocycle, and an amino acid residue;

R" is selected from the group consisting of hydrogen, C,,, alkyl, C,,,

25 alkenyl, aryl, C,,, cycloalkyl, C, , cycloalkenyl, and an amino acid residue;

R™ and R' are independently selected from hydrogen, C, ,,alkyl, C,

alkenyl, C, . alkynyl, aryl, arylalkyl (unsubstituted or substituted with C{O)OR™),

C,,, cycloalkyl, C, , cycloalkenyl, and an amino acid residue;



aryl sul fone, arylsul fonam de, arylallcyl, arylalkyloxy, arylalkylthio,

het erocycle, and C, .1le hydroxyal kyl, where each of said aryl, aryl oxy,
arylthio, arylsulfoxide, arylsulfone, arylsulfonam de, arylalkyl,

aryl al kyl oxy, arylal kylthio, heterocycle, to or Cl_38 hydroxyal kyl is
optionally substituted with 1 or nore R19, and (b) MQ wherein Mis a ring
optionally substituted with 1 or nore R9, and Qis a bond or a |inking
group connecting Mto R having 1 to 10 atons selected from C and

optional ly 1 orr¥myiadBpercditlySehicadirandhe pidignadrsisti al%cad s td 1 or
more R19; 15 R19is sgﬁaectedyfrom (a) H b)]qﬁNOZ, SH,ké’JQI%ItI%Z)t 1,gO-|, hal ogen

and CN;  (gplksbiG qradkenyll €qralkynyd, @ndalkoxy, 6 i,adkyltdo (@), dkylsylfetidglC, C2_1,

| k | d i | | Cl- kyl , C2. Kk C2 | k |
therern 1 opklioRe ot bilab S k) S holsp Rt BT Atlpgemted Y™
(O NR20R2 4y ©) Rhalogefd R aliixy, @f_,%g&r@téd ﬁfkérltﬁ%}ﬁs_i tc?@ﬁﬁﬁk ¢lg, d) or e)
substituted furth&? by C3-10 cycloalkyl,“C4-10 25 cycl’8a kenyPr, ¢A. 10
cycl oal kynyycloaikatlyl o, hetciabloyrofl éhalgin, OB, TN cQOUAACOR™, N, NR'BYcl 0al kenyl |

C, .10 cycl oal kynyl, ar and terocycle, or sald groups substituted with
Cl4 al kyl ,h@&@éﬂﬂﬁlﬁﬁﬂﬂﬁ}ﬁ,s}m;ﬂ, QyopyRaRdthio fexiste, OC( O) R16; (h)

0TS, L T AU B A 7

het er ocycl nd I i it - Kyl GQR12, =0,
CN, hal oge%ljld %C‘C ]6?%&&9%&’&? %%%%%Pg;aﬁ??wl’s%ggﬁy% dr r%ft}g&’%:é)ry]g%@l%e’ut ed
further w alyl&ifbhepdryldulfoanthide, @k ylaByhsiyiallandssy, yylalkyithic; hetdrodyeleed furt her

with CJ_18 alkyl, =0, NR2R21, CN, CI1,_ al koxy, heterocrk/lgl e, Cl., hal oal kyl,
het er odycl g@CKyhy@oxp;gle@@rptmnaﬂy substituted with 1 or more R”, and (b) M-Q-

wherein M is a ring optionally substituted with 1 or more R® and Qisabond or a
linking group connecting M to R* having 1 to 10 atoms selected from C and
optionally 1 or more O, N or S atoms and optionally substituted with 1 or more
RIQ;

15 R"is selected from

(a) H; _

(b} NO,, 5H, NR*R", OH, halogen and CN;

(c) Sulfone, sulfonamide and sulfoxide;

20 (d) C, ;alkyl, C, ,; alkenyl and C, ; alkynyl;

() C s alkyl, C, ; alkenyl and C, ,, alkynyl wherein 1 or more methylene are
replaced by 1 or more O, 8, NR*, C(O)NR*R?, OC(O)R”, C(O)OR” or
N(R®)C(O);

{f) Substituents c), d) or e) substituted further by C, ,, cycloalkyl, C,,

25 cycloalkenyl, C, , cycloalkynyl, aryl or heterocycle;

(g} C,, cycloalkyl, C, ,, cycloalkenyl, C, . cycloalkynyl, aryl and heterocycle,
or said groups substituted with C, , alkyl, C(O)JOR" =0, halogen, CN,
C(O)NR R, C(O)R"” or OC(O)R™;

() C(O)R™, C(O)OR™, OC(O)R"”, C(S)R™ and C(O)N(R"),;
6



R20 and R' are independently selected from hydrogen, C,.16a]lkyl, C2_,,

al kenyl, 0218 al kynyl, aryl, heterocycle, C, _" cycloalkyl, C _10

cycloal kenyl, io -C(=O R12, and -C(=S)R12; Ru and R26 are independently not
present or are selected fromhydrogen, C,. 1s alkyl, C ,,cycloal kyl, aryl,
het er ocycl e, where each is optionally independently substituted with 1 to 4
of C1_6 alkyl, C16 allcoxy, halo, Cli20H benzyloxy, and OH R27 is

sel ected from hydrogen, C, _,, alkyl, C ,10 cycloal kyl, (C, _10cycl oal kyl)-C,
15 6al kyl, ar)l Sutssmiguatty diCor ), subkited arith S@) €N, hhlegtoBGR™pol ynor phs,

i somers and solvates thereof. In a further enbodi nrent of the invention the
conpounds of t hE&(@NRARSOCENR hhatetaryelet arahhetercypleisahstituyecd withi @@, wi t h
phar macol ogi cal | y acceptafl e zo excipients. ln a further embodi ment of the
i nvention the c@iﬁ‘ﬁb@ﬁ@goli , #ReCNo hidgigen, OGO o CEIBIR 1Fon are adni ni stered

in therapeutically effective amunts to subjects (hupgans or animals) in

need of anti i)r2ubstifeardp ) substipded fagther Wil CoisrddkBh Bndg the i nfecti on,
BVDV, | HEV andKLSSEeRaTeS 1 gr SO BReE TR h el et S Ko Gt hod of
For mil a (A) andCdeBBkYRRHGION atis hoTarL Lerceyelga byt QEhtogBpound. 7
Al'so within the scope of the invention is a metabolite of the conpounds of
compound. of { oRuAN K A RAPesaer SAial FBEL FEIORST b HEVabob 16 1 om t he
et er mi nat RV Cor "B 0P SRUCBIPTER Gl LR Gy OSBRI gt e
gener aljg st (OGIRE, &R KASseM NV -Y -R R3-XIN
R” and R* are independently not present or are selected from hydrogen, C,
e alkyl, C,  cycloalkyl, aryl, heterocycle, where each is optionally independently
substituted with 1 to 4 of C,; alkyl, C, , alkoxy, halo, CELOH, benzyloxy, and OH;
R” is selected from hydrogen, C,,, alkyl, C, , cycloalkyl, (C, ,cycloalkyl)-C,
15 ,alkyl, aryl, and arylC, , alkyl; and

salts, tautomers, polymorphs, isomers and solvates thereof.

In a further embodiment of the invention the compounds of the formulas
of this invention are optionally combined with pharmacologically acceptable
20 excipients. |
In a further embodiment of the invention the compounds of the formulas
of this invention are administered in therapeutically effective amounts to subjects
(humans or animals) in need of antiviral therapy, in particular for inhibiting the
infection, growth or replicatioh of Flaviviridae and Picornaviridae, especially
25 BVDV, HCV and Coxsackie yirus.
The invention further relates to a method of screening antiviral compounds
which comprises providing a compound of formula (A) and determining the anti-

viral activity of said compound.



\21 R2 wherein the R, X and Y groups are defined in WO 04/ 005286,
conprising (A) preparing an anal ogue of a conpound falling within the scope
of to WD 2004/005286 wherein C, is replaced by N, and (B) determ ning the
anti-HCV activity of the conpound of step (A). Detailed Description of the
I nvention 15 De nitions "Al kyl" means saturated hydrocarbon noiety where the
noi ety may be acyclic, cyclic or a conbination of acyclic and cyclic
portions. The acyclic portion nay contain 1 to 3 carbon atoms, and each
ring may cont ai Ais3 @i thas &ttﬁé%v%ﬁtlbﬁ@iaﬁi@e{ﬂﬂli@e o?ﬁﬁ%mﬁcﬁﬁfﬁl‘s%ﬁ'GXW)
Wthin this definition, the term"cycloalkyl" refers to the saturated
hydr ocar botherfornatlas s:ftlhanmaarmouyndida:by En‘anpt@g Onﬁfidﬂammelrihg 4 eaghpolendret hyl ,
ethyl, I-pr ropyl ,.1-bu 2-.met.h . 2- butyl (s- Bu)
2-met hyl - fgﬁé‘a&# QJ“B fB&)Subeb%‘?é éffm(’ %m%‘mf abgﬁf?gfﬁ?%th etk yl, 2-
met hyl - 2- butyI IV
1-hexyl, 2 25 hexyl Egﬂﬁe%/sﬁ% é?]metzpﬂéi)%%rgl rE%CﬂewglleE)ééﬁ?yﬂdn
4- et hyd - Zeﬁmmlqgues(&f rempplmdSepBid 94/ 00%28ﬁ3hdwhg $hqogene)thL structure
2, 3-di net hyl - 2- but yl , 3,3-dinethy| 2-butyl, cyclopropyl, cyclobutyl,
cycl opentyl and cycl ohexyl, cyclo ropyl ﬁ,;acl obutyl, 8 cyclopeptyl,
cycl oheptyl, cyclooctyl, or_a C,Q pol ycycl i ¢ saturated hydrocar bon radi cal
havi ng from7 to 10 carbon %t:gms S |51, for |nstance nor bornyl, fenchyl,
trimethyltricycl oheptyl or adarfa é/’ means a hydrocar bon noi ety
with at | east one site of doublle 5 for tur%tlon where the noiety may
be acyclic, cyclic or a gonig{,ﬁﬁ{mg acycl ic and cyclic portions. The
acyclic portion nmay contain car bo toms, and each cyclic portion
may contain 3. to 6 carbon atons. site doubl e bond unsaturation may be
in a acyclic portion, a cyclic portion. In the instance of a

wherein _

the R, X and Y groups are defined in WO 04/005286, comprising

(A)  preparing an analogue of a compound falling within the scope of
10 WO 2004/005286 wherein C, is replaced by N; and

(B)  determining the anti-HCV activity of the compound of step (A).

Detailed Description of the Invention
15 Definitions

“Alkyl” means saturated hydrocarbon moiety where the moiety may be
acyclic, cyclic or a combination of acyclic and cyclic portions. The acyclic portion
may contain 1 to 3 carbon atoms, and each ring may contain 3 to 6 carbon atoms

20 (for example, 3-methylcyclohexyl). Within this definition, the term “cycloalkyl”
refers to the saturated hydrocarbon moieties that are cyclic. Examples of “alkyl”
include methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-methyl-1-propyl(i-Bu), 2-
butyl (s-Bu) 2-methyl-2-propyl (t-Bu), 1-pentyl (n-pentyl), 2-pentyl, 3-pentyl, 2-
methyl-2-butyl, 3-methyl-2-butyl, 3-methyl-1-butyl, 2-methyl-1-butyl, 1-hexyl, 2-

25 hexyl, 3-hexyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 3-methyl-
3-pentyl, 2-methyl-3-pentyl, 2,3-dimethyl-2-butyl, 3,3-dimethyl-2-butyl,
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, cyclopropyl, cyclobutyl,

8



noi ety having a conbination of acyclic and cyclic portions, there may be a
site of to double bond unsaturation in each of the portions. Wthin this
definition, the term "cycl oal kenyl " refers to the doubl e bond unsat urat ed
hydrocarbon noi eties that are cyclic. Exanples the term"al kenyl" include,
but are not limted to, ethylene or vinyl (-CHCH2), allyl (-CH2CH=CH),

cycl ope ntﬁmixbpem% dji):lol'&plﬁﬁb,( emsiboctiy, @ﬂ%ﬂg@lﬁ@ld?ﬂk@ﬁﬂﬁjatéd tiycrogemion - enyl ,
1-cycl opent-2-enyl, I-cyclopent-3 i5

enyi , 1- cy%dléﬂé}@-‘ﬂmﬁﬁlsﬂm ’f@)}@lf@ﬁ]@@kﬁ ptoapg puchhpg far w@r@ﬁe&O@ﬂéﬁyl fermhyldoubl e
bond opt ona cis,or t ans configuration. "Al kynyl" neans a,
hydrocar ‘me’gtl Cslﬁrl}e#%%l %%1“‘8% site of triple bond wunsaturation where
the moi ety ”aVAﬂé‘er@?yﬁ{éaﬁs aqydrbea%namgmmaﬁ hPIéaQtfoﬁ’&éi@é bCdodht cyclic
portions. The acyclic portion may contain tontain 1 to carbon atons, 20

and eac hb@:yd; uingatpestion wivay themdalety rhagrbermyelic ayblinona @nﬁmbu\m(tﬁdjlm ofthi s
definition, the term' ‘cycloal kynl™ ‘refers to triple bond unsaturated

hydr ocar mmhc apdetycls pobtdensr Bhegogrdlic. paEkianphay cofitairhé to romrban &igmgl *

| ud t ted t - - -
Cyel onoptFAGR: r%ﬁil%aﬁmb? SR AU Sd0IGFEDELITEn A EHOLARPE byl and
| k I _
2ubg? |>/t u%és agﬁﬁhﬁi%%l yva en@éﬁg Eggg%%&lﬁﬂr@g 2%%@? ﬁg"ﬁ&g &re not

limted ; Pac |
. mHmz%%le?%Mf B R P} PoeGoe Hhdie may PR AIS” o,

pr op&r gydogbletdaa- Qnsaaumxiitmn mﬁchrqflthepﬁtﬁ@mdﬁmfmml)ls dafmm’mralthg teahkyl ene,
Tean 1o THEIOAT Lo rURET Epie o l6 GBI e B AR RN “sit%%ké%r ate
9222$;| F%}:egﬁ% ryfgm%& g.%g%?a?‘%ﬁget%ry? ’{%r odgjr%?_g %8 n,[ : i&%?g
T et g R oy 1
al kyl, af- dZH;QH QH,CH,CH=CH,), 1-cyclopent-1-enyl, 1-cyclopent-2-enyl, 1-cyclopent-3- '
15 enyl, I-cyclohex-1-enyl, 1-cyclohex-2-enyl, and 1-cyclohex- -3-enyl. The double
bond optionally is in the cis or trans conﬁguxa’aon '
“Alkynyl” means a hydrocarbon moiety with a least one site of triple bond
‘unsaturation where the moiety may be acyclic, éyciic or a combination of acyclic |
and cyclic portions. The acyclic portion may contain contain 1 to 3 carbon Iatoms, |
20 and each cydlic portion may contain 7 or more carbon atoms. Within this
definition, the terin “cycioa]kynl” refers to triple bond unsaturated hydrbcérbon
moieties that are cyclie. Examples of the term.”a]kynyl” iriclude, but are not
limited to, -CCH, -CH,CCH, -CH,CC-cyclohexyl, or -CH;—cydoheptyhyl.
The suffix “-ene” used in connection with alkyl, alkenyl and alkynyl
25 groups refers to such groups with at least 2 sites of substitution. Such polyvalent
‘hydrocarbon radicals include, but are not limitedito, methylene (-CH,-) 1,2-
ethylene (-CHLCH,"), 1,3-propylene (CELCH,CH,), 1 4-butylene (-
CH,CH,CH,CH,), 1,2-ethylene (-CH=CH.), -CC-, propargy! (-CH,CC), and 4-
pentynyl (-CH,CH,CH,CCH-). Opﬁomﬂy, alkylene, alkenylene and alkjmylene
30  are substituted with O, 5 or N, generally meaning that O, S or N replace a carbon



al kynyl radical, respectively, in which one of'the hydrogén atonms, typically
a termnal or sp3 carbon atom is repl aced with an aryl radical. Typi cal
aryl al kyl -groups include, but are, 'not limted to, benzyl,

2 Do SPAT A Rl 088 e o AL ML peneraly 1 o
2- napht rﬂqpmmqﬁsé eéene?‘éﬂﬂ?ﬁflbd car bocycl es opti onal I y are found as
l IO

single rings or nult ring ” systems. Ordinarily the hydrocar bons of the

conpounds of 61 AE Y A afSmhAk By dkoM8DbH 0BnRERINSI T\ B0k PESs, Monocycl i ¢
carbocycl es generally have 3 to 6°ring 15 atoms, Still nore typlcally 5 o0r 6

ring at ?merfﬂl 1Y@ bx3,oaithdcipd esbbypitems iy ehdve)rametrdy]sZoﬁﬁ taybathons, e.g.
arranged as a bicyclo:[4,5], [5,5], [5,6] or [6,6] system or 9 or 10 ring
at ons ar&’faﬁ‘@ed as a bicyclo [5,6] or [6, 6] system I f the nunber of carbon:

atons. i s unsg iilfo) dr.gcar ,pn the r of, carbon
atons will f%&gaﬂfﬂm Wia]'g 4% ﬂ‘f’é%%t‘ﬁ @?‘Yg% e&})f}cﬂ{'s _

typi cal I |- %,ﬁ r d from®6
to 10 for ar’k/1 Rﬁlg?g% ocycC éﬁ%% fgpggo%z%%'ﬁﬁﬁﬁ%ans any E}Hﬂgéu%‘ﬁ 7, 8 or 9
menber edeshdl 8r spB chibrcthtbi)ds R Wl A Ayl gadieel. OTyp’E@é.IerK}HlR pat ons

- selected fromthe group consisting of O, N or S. Heterocycles optionally

are ent igrelips ncbude,ibait aze nidt byitezbtos btemqah; %q:hemylatham-dryi 2-phenybethen-
intra- r|n site aturati.o typc bgn l.tip .
het éfocyc 8aph§w§m@ binapbiiay sthath i o ?cBﬁE’ %etaeﬂé{ gf aaPMchobeawarLbr. dged
. or spir erocyclic rings will be aromatic, and wusually

t hey arceé ssﬁ;g:ﬁogh %%Ieh%i]%l es ‘of heterocycl es include oxazacyl oaI kyl,

nor phol i nyl, A@ﬂd@ﬁ)@dﬂ%k}fd{bs ophbASTYE hRAtJ@MAs siRyleirilds odinhyishh %I dyl, 30
t et rahydropyrl dyl (piperidyl), thiaZolyl, tetrahydrothi ophenyl fur nyl,

t hi enyl systefrgyDrdihgtily ﬁ)&layd/ﬂopamama}fltbe coympoanlsicd rthg/fqrrqnylaamb Hhisy| ,
~imdazolyl, tetrazagly],: benzofura thia apht ha ’-&f i/{F i ndal yl, i ndol enyl ,
¥

qui nol i AgYentieRaA EleTHngs. MeRorns apfébwc 5 Faer ve é’f@)érrgrg nyl,
Blygr L![ %ﬁ%&%ﬁ{#‘é’ﬁ% 1?:%1?)%’ g@%y%‘ég tﬂ{é‘% Bg&gﬁcr (azlzg%%f:?clgs %qylcally have 7
- to 12 ring atoms, e.g. arranged as a bicyclo [4,5], [5,5], {5,6] or [6,6] system, or 9 or
10 ring atoms arranged as a bicyclo [5,6] or [6,6] system. '
If the number of carbon atoms is unspecified for a hydrocarbon, typically
the hu.mber of carbon atoms will range from 1 to 18, except that the number of
20 carbons typically will range from 2 to 18 for unsaturated hydrocarbons and from 6
to 10 for aryl. | |
”Heferoc’ycle" or “heterocycle” means ahy 4,5,6,7,80r9 membered, single
or fused ring system containing one or more heteroatoms selected from the group |
‘ con‘sisting of O, N ot s. Heterocycles optionally are ént_irely aromatic, entirely
25 saturated, or contain 1 or more intra-ring sites of unsaturation, typiéally double

* bonds. Multiple heterocyc_lic rings (one or more of which contains a heteroatom)

- are bridged or spiro. Generally, the heterocyclic rings will be aromatic, and
usually they are single rings. Examples of heterocycles include oxazacyloalkyl,
morpholinyl, dioxacycloalkyl, thiacycloalkenyl, pyridyl, dihydroypyridyl, |

30 tétrahydropyr’idyl (piperidyl), thiazolyl, tetrahydrothiophenyl, furanyl, thienyl,

10



5 tetrahydropyranyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,

der ahydr oqui nol i nyl , oct ahydroi soqui nol i nyl, azocinyl, triazinyl, 6H1, 2, 5-
t hi adi azi nyl, 21-1,611-1,5,2-dithiazinyl, thianthrenyl, pyranyl,

i sobenzofuranyl, chromenyl, xanthenyl, phenoxathinyl, 2H pyrrolyl,

I sot hi azol yl, isothiazol edinyl, isoxazolyl, oxazolinyl, pyrazinyl,
pyridazinyl, pyrimdinyl, pyrrolidinyl, io pyrrolinyl, indolizinyl,

i soi ndolyl, 3Hindolyl, |Hindazoly, purinyl, 4H quinolizinyl, isoquinolyl,
qui nol yl, phib 16@@&}1, pﬁ_@amymy;syrdzcsn&nqugyfh@zs%ylnydudazawl rt@t?r@kdlgwl

ci nol nyl , pterld arbazol yl, carbazol car bal |nyI

phenant hr i bﬁrmpfuraayrh ﬂﬁﬁh@phthﬁlﬁﬂ}’hm@yl mc}ﬂﬂ\@ryémmnolnnﬁyisoqph@hazl, nyl ,

D A e O BB N T A ST el

'nd0||ny|,tetﬂaﬁﬂif&?&fdng'g,:bﬁ-% b Rbir ) I;te éﬁ%&ﬂo?g%- 44}, biBenzotri azol yl,

benzi soxazol yl oxl n benzoxazol'nzyl hlenyl benzothlazolyl and
i sati noy! . te@ahgdropyuanydpletrahpd srquinyairgd, tatrehyaﬂmnqmlqumcém%n Rl gaudy et, al.

Normencl at ur e ani Sec (1979 a 53-76 and
Fl et cher e@ecaﬁydroq%b%@ml,ﬁqg%m{;p}égg 53%1?&2‘2%%6 2(ﬁ_’lem Ser. 126
(1974) at I the i s the point
of attachmantc?g‘?ﬁf} elﬁiﬁg‘%ﬂt@?& %ﬁ’el com@teﬁlgp%&%ﬁl\g@{)ﬁ%ezﬁg%%s not
critical, ﬁubnmhgs&aﬁ&mhybﬁhenoxd&mnyaafip@+ﬂﬂﬁuﬂmmMMZbﬁdsmbﬂtazdkdnmm sites
that are optimal for cgnpound st b| i, and/ gor case of synt he5| s. Carbon
bonded het]é%%zy&fle%xat@bm&lapysﬂzai inyd pmﬁfwb pyaropidingl, 4 5 or 6 of

2, 4, 5, 6
S P e O e v SRR B SR 2 8 5 or
5 of afu @Elohiz]e@rl adoyiradlyl, q{hndljfll phufamm)ﬂmaq,ﬂm@ﬁﬁdmm rfudh®xadihyl,

t et rahydropyrrol e, ~ position 2, or 5 of an oxazole, imdazole or

t hi azol e, @aispzelgylainupling, Iﬂeﬁﬂﬂ'éfrlv 431‘%@34‘&2@151; C@W&Q’G’l &-cagbolirgdt hi azol e,
oSt o0 2Ry LN ROTH L Phefrafophly Bhstpshatl 8 90,
(ﬂ gn I Sogehé}(&i%hﬁﬁm gtfhfalzaﬁ}?lr 9hbﬂcl§)&a@ﬁ{_}il>ﬁsoc3@?ﬁﬁig p@nﬂgﬂ?ﬂag er ocyg les i Incl ude
pyri pyri yridyl, pyri dy pyri dy pyridazi ny
4- pyri dazi myldazolidinyl, umdazo inyl, pyrazolidiny}, pyrazolmyl plperazmyl indoliny],
isoindolinyl, quinuclidinyl, oxazolidinyl, benzotriazolyl, benzisoxazolyl,
oxindolyl, benzexazolinyl, benzothienyl, benzothiazolyl and isatinoyl. Other
suitable heterocycles are exemplified in Rigaudy et. al., Nomenclature of Organic
Chemistry, Sections A-H (1979} at pp. 53-76 and Fletcher et. al., Nomenclature of
20 Organic Compounds, Adv. Chem. Ser. 126 (1974) at pp 49-64.
The location on the heterocycle which provides the point of attachment(s)
to the rest of the compound of this invention is not critical, but those skilled in the
art will recognize substitution sites that are optimal for compound stability
and/or ease of synthesis. Carbon bonded heterocycles typically are bonded at
25  position 2, 3, 4, 5, or 6 of a pyridine, position 3, 4, 5, or 6 of a pyridazine, position
2, 4,5, or 6 of a pyrimidine, position 2, 3, 5, or 6 of a pyrazine, position 2, 3, 4, or 5
of a furan, tetrahydrofuran, thiofuran, thiophene, pyrrole or tetrahydropyrrole,
position 2, 4, or 5 of an oxazole, imidazole or thiazole, position 3, 4, or 5 of an
isoxazole, pyrazole, or isothiazale, position 2 or 3 of an aziridine, position 2, 3, or
30 4 of an azetidine, position 2, 3, 4, 5, 6, 7, or 8 of a quinoline or position 1, 3,4, 5, 6,

7, or 8 of an isoquinoline. Still more typically, carbon bonded heterocycles include
11



|
5- p5nidazi nyl, 6-pyridazinyl, 2-pyrimdinyl, 4-pyritnidinyl, 5-pyrimdinyl,
6- pyrimdinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-pyrazinyl,
2-thiazolyl, 4- thiazolyl, or 5-thiazolyl. 5 N trogen containing
heterocycl es are bonded at nitrogen or a carbon, typically a carbon atom
These include, for exanple, position 1 of a2|r|d|ne 1- aziridyl, 1-azetedyl,

% py; ; 3: 9*19Yﬂdylﬁﬂaﬂlﬁ?mdﬁi&ﬁ%ﬁgﬁb’l 61193011@3@1; Eqwaygydafmyl ﬁw"fﬁ‘ﬁg’ o
al BFa orb L d Pﬁﬁ@bﬁ‘ﬁdﬁ’é’rﬁﬁdﬂyg%dﬁc g’ﬁ'é'?:f’e Bij’?%ggFE’E " and 3y|
pyrazol | tﬂﬂﬂa% 2R UL 3L oy raPHI IO S LA, B iy, BUtREs g 1 ndole

i soi ndol ﬂ—ﬂ@zo}yh@,sg m@ymer N-cont ai ni ng heterocycles are well-known to
those skilled in the art’, and their linkage sites are a natter of

di scrieti on. ShmwugmmomMaunngdwheteydeyat&bmmdmdakkangenhﬂaugmchubon or
~sul fur. They _is include oxidized qs)éat es such as -S(=0Q ner al ,

e
they ar elYIPieR farboRatorb ahesmslve, fppexanpla Resisron @%aalﬁdg.\ﬁ,ﬂo

azf'y?%?‘;%tﬁyﬁ“’”t%‘éﬂe?%ryaa@g&f’u%%'a%ﬁ bl Ryrabirl, ARRe R ¢ arylony”,
"aryl thi go-cBRE 3 gyﬂoﬁhgi Eﬂﬁ&’azd]ﬁf’én@lﬁﬁééic?ﬂﬂéeQlc%rbﬁéblme&%'rghéﬂhé'9<-y'1

cycl oal , aryl,vor arylallcyl, reSpective are attached an oxygen
at om or #phtlot @caboling-isedid@lesl- pgt&cbﬁmchncbiﬁ@lyraﬁolhm; andbyldrlogg, to
met hoxy, - et hoxy, propoxy, butoxy, t hi oethyl, thionethyl, phenyl oxy,
benzifl oxagetiding, cmm@@emp merlalﬁ‘-v@glé{me @a@@zm indelm B}éﬂaé@héﬂv from the

dubst i { dBrPTHESrYREr SRRl d R R B renEne; Thestrng Sthspound
of 'thi s \yn¥ERLaR; ARk befied HSPENIERYIY SEkeE Leted tfle 2rhAUMER Stated to

be substltute r nore anot her group, ypl ca nmeans 1
to 3 sub}ﬁﬂketg@@ﬁﬁes,ar@aﬁmmbfyd@creaoﬁr 3 substitutents. 30 Those of skill in

the art will also recognize that the conpounds of the
Sulfur containing heterocycles are bonded through carbon or sulfur. They
15 include oxidized states such as -5(=0)(=0). In general, they are linked in the
compounds of the formulas of this invention analogous to N-containing

heterocycles.

LEA 7 o

“ Alkoxy”, f’cycloalkoxy , “aryloxy”, arylalkyloxy OXy heferocycle”,
“thicalkyl”, ”th1ocycloa1kyl”, “arylthio”, and “arylalkylthio” means substituents
20 wherein an alkyl, cycloalkyl, aryl, or arylalkyl, respectively, are attached to an |
oxygen atom or a sulfur atom through a single bond, such as but not limited to
methoxy, ethoxy, propoxy, butoxy, tl'uoethyl t}uomethyl phenyloxy, benzyloxy,
mercaptobenzyl. - _
“Halogen” means any atom selected from the group consisting of fluorine,
25 chlorine, bromine and iodine.
Any substituent designation that is fpuhcl in more than one site in a
compound of this mvenﬁon shall be independeﬁtly selected.
When a group is stated to be substituted with “one (I:\.r'r'nore” of another
group, this typically meahs 1 to 3 substituents, ordinarily 1, 2 or 3 substitutents.
30 - Those of skill in the art will also recognize that the compounds of the

invention may exist in many different protonation states, depending on, among
' 12



invention may exist in many different. protonation. states, depending on,
anong 12 other things, the pH of their environnent. Wile the structural
formul ae provided herein depict the conpounds in only one of several
possi bl e protonation states, it will be understood that these structures

are illu i 0, _ LnvVenti i iem to any

parti cul gtﬁl{%r 0 Saﬁ%%%é{?%ﬁ@%g‘%é rg] W‘g?‘bﬁ{ %ﬁg%érdgl _-glf&ﬁg%oef t he
conpoundgr@¥idlet Hee@idedbpiet thalcbrdutids ihklp 6ABSf QévériPpodsePrbEshatf¥H NO
Acids 10" "Am no-acid" refers to"a radical derived from a nol écul e having the
cheni cal staesprithail HduGHeyst@eDHat wheseaitrudt@ressira ilisdmtiyrecrgy oind thett theal | y-
occurring or knogwn Si/'nt"gq%ti c am no- %ﬁi d. The am no acids o tl'i)onal ly are
subst i t uEERONHS RPHHBEERD AR PRER a)rmptq:nettkprest@gerwsalgg{a ne or nore

car boxyl [ i rOuRs. .whet her, t hos LFOupsS.ay.e..on the side in or are
Free o R tondfE1Bral Hhhe ohMRRTES 4R BeRAS Br SR 5 bR iBEha of ©°
this i nvgRheBn Optionally the amino acid residue is a hydrophobic residue
such as nono- or.di-alkyl or aryl am no acids, cycloal kyl am no acids.
~Optionally, the residue does not contain a sulfhydryl or guanidino
~substituent. Naturally-occurring anino acid residues are those residues
found naturally 20 in plants, animals or m crobes, especially proteins

t hereof . Pol ypeptides nost typically,will,h be substantially conposed of such
natural |l y-occurring am no acid resi M_o e am no acids are glycine,

al anjgne, vali “ﬁmihsléﬁcf'?gef&%%%%:‘dﬁ"c?a’l deg%{i@fomta%sgg%aﬁxgkﬁéne,

met hi oni ne; glutamc acid, aspartic aci ysi ne, Xyl ySi ne, arginine,
~hi sti di néherpieahioral 48 HN-AHRESCOOH] whptan Rihis apidé brsup 8ba aspandgt ne,
gl utam ne and hydroxyproline. Additionally, unnatural' am ng acids, for

exanpl e, osgaltEng e knoivamgyrihetc aminadcikbnbbe givinpaciiseopdionelly et uded.
LRI b LERRER SN
;PLLQ?;;&n%Hgﬁgc%ﬁ%?%}?é&%%sé Qf&hﬂ”‘é"re%‘?{ el @8 ciRdih Or 2B £RENHeR - the
15 linking the amino acid to the remainder of the compound of this invention.
Optionally the amino acid residue is a hydrophobic residue such as mono-
or di-alkyl or aryl amino acids, cycloalkylamino acids. Opﬁoﬁélly, the residue
does not contain a sulfhydryl or guanidino substituent. | |
Naturally-occurring amino acid residues are those residues found naturally
20 in plants, animals or microbes, especially proteins thereof. Polypeptides most
'tjlpically'_Will be substantially composed of such naturally-occurring amiino acid
' re'si'dues.. '_ Thés‘e amino acids are egCi.ﬁe, aianiﬁe, valine, leucinél,_ isoleucine, c
: serine, thréoxw.ﬁme, cysteiﬁe, methionine; g-Iutanﬁc acicl,;_aspél_i'tic acid, tysine,
hydroxylysine, argiﬁine, histidine, phenylalanine, fyrosine, try?tophan‘, 'prolihe,
| 25  asparagine, qutanﬁne and hydroxyproline. Additionally, unnatural amino acids,
for example, valanine, phenylglycine and homoarginine are also included.
Generally, 6n1y one of any site in the parental molecule is substituted with |
én amino acid, althéugh i’c.is within the scope of thls invention o infroduce amino
acids at more than one permitted site. In general, the alpha-amino or alpha-
30  carboxyl group of the amino acid are bonded to the rémainder of the moleculé,

ie., carboxyl or amino groups in the amino acid side chains generally are not used
B -



30 carboxyl group of the am no acid are bonded to the renmainder of the

nmol ecule, i.e., carboxyl or amno groups in the amno acid side chains
generally are not used 13 to form am de bonds with the parental conpound
(al though these groups may need to be protected during synthesis of the
conjugates). The am no acid esters optionally are hydrolyzable in vivo or in
vitro under acidic (pH <3) or basic (pH >10) conditions. Optionally, they
are substantially 5 stable in the gastrointestinal tract of humans but are
hydr ol yzedtocfozynmitide dloinyds with tHeqmateta] compainddihouhtheseiroapsenys. Res
usually is C, al kyl or Cl- C6 IkyI ubst | tut ed w th am no, carboxyl,

am de, carBesdyio (E(e ofsted duripg R “351%@ (COBIUBBERPS) | hydroxyl C6 C, aryl,

guani di nyl, al ¥y

al kyl phosphate ﬂ%&n © a%&og%}éygto ¢ zlgég«{w&c}ro\?ﬂ EPE{%lﬁe A no aC| Cc’lzlrpha

ni trogen t&nﬁ@(ﬁﬂ&i})b@'bhéﬁ(% (pﬂwwdmdlhbm@pnoﬂ@ itseyo@eeuBsthitidle side
group of the naturally-occurri ng am no acid disclosed above, for exanple H,

TCH, - GH( CHhle in tiggastioitestjnal tractpidmmanstnaraze hydrply zestenzynmycally i cH

- CH( OH, H OH -CH2-CO-NHZ, -CHL CH CO NH,,

- CHe- OOOH%%&QIE”HW%‘%’E%“%@E “NH2 and - (CH2) 5NH- C( NH2) - NH2.  Rea’ al so
i ncl udes 1- guang®{;8@0F98 B lalkyl RRTZY], alidi BsH@XER8EN mih &) HAFy1,4- Y

i ndol - 3-yl, methoxyphényl 'and ‘et hoxyphe yl . Subgeneric Enbodi neat's 20 RL is

general ly an;de oarbaxp]r(as wellhstestens, bk ao(edsa]:a;lvby hydnt>ail \CAG, deybr 2 0, Sor N
atons, typically O or S) substituted with 1, or 3 R wherelin usgaall IS
hal ogen, cg@aradmkymnéﬁzca’ irglohyl, sfhedryl, wlﬁm% apd /Rr plkydphasphatecR

o OGBS e 2 T RSN SRR OB, SABREL e v 2
5121 ool gl P L, <1311
-Q(CH, ) , . Samind £t NisAldoed Gbdve,4or exaBytl €HR )} TH, -CH(CEHR) 124H,-CH(CH,),, -

CHCH,-CH,-CH,, -CH,-C H,, -CH,CH,-5-CH,, -CH,OH, -CH(OH)-CH,, -CH,-SH, -

CH,-CH,OH, -CH,-CO-NH,, -CH,-CH,-CO-NH,, -CH,-COOH, -CH,-CH,-COOH, -

15 (CH),-NH, and -(CH2),-NH-C(NH,)-NH,. R also includes 1-guanidinoprop-3-yl,
benzyl, 4-hydroxybenzyl, imidazol-4-yl, indol-3-yl, methoxyphenyl and
ethoxyphenyl.

Subgeneric Embodiments

20 R'is generally aryl or aromatic heterocyle (usually containing 1 or 2 0, S or
N atoms, typically O or S) substituted with 1, 2 or 3 R*wherein R’ usually is
halogen, C, ,, alkoxy; or C, ,, haloalkyl. Typically, R'is 6 to 10 C carbocycle having
1 or 2 rings (most ordinar.ily phenyl) substituted with 1, 2 or 3 halogens, usually
fluoro. _

25 Y generally is a single bond, O, C,, alkylene, C, alkenylene, C, alkynylene
(;"r one of said groups containing 1 to 3, usually 1, heteroatoms selected from O, §
or NR". Examples include -O(CEHL,), -, -(CH,), -O-(CH,), -, -5-(CH,), -, -(CHL),,
-8-(CH)), -, -NR"(CH,), -, -(CH,), -NR"-(CH,),, or C, ,, cycloalkylidene.
Typically, Y is -OCH,-, -CH,O-, C,, alkylene, C,; alkenylene, C,, alkynylene, O or

30 abond, but usually a bond.

14



-S-(CH,),, -, -NR'-(CH1.5, -(CH, NR11-(CH,),., or C3.10 cycl oal kkyl i dene.
Typically, Yis -OCH2-, -CHZO, C, _, alkylene, C2_, al kenylene, C .3

all cynylene, 0 or 30 a bond, but usually a bond. 14 In general, YR is not
any one of H, an unsubst i t ut ed C, .10 cycloalkyl or C/ - C6 alkyl. Typically
YR is halo or halonethyl-substituted (typically trihalonethyl) phenyl (and
usually 1 to 2 substituents in ortho or neta). X usually is alkyl ene,

al kynyl ene or al kenyl ene, typically alkylene, or said 5 hydrocarbons having

an, Mt rachain het SkaaNOK' &bl Sa bite B B aPunfIRAR@a CNGkMRGH,
-CH(CH3)-, -CC 1,204 -CH, CHZ CH", b {cH2)2 4
-(CH,), C§al(<§51 T}i]:}léaﬂy YR(i€hilo Mﬂﬂﬁ@ﬂ(y@khb&&uted@tyﬁl@aﬂ}yﬁ‘mmyﬂhy@ene
c2., al kenyl ene (such as -CH=CH CH2) and C,, al kynylene. Usually, Xis
met hyl ene. P rﬁ@rChumanysl 'f@r%ﬁuhﬁﬁmé@%mr@@@lr wetdlypical |y an aromatic

heterocycle. T h t er al nt. a S or
atons in the rlh;ﬁéjs %1 ﬁ PARed" eora%whegﬁgﬁ:p aruir}naék%lglfl%@ﬁ sgjélom and
typicaldy ﬁ;adtto@amnéhwm m&ahﬂxm%eterb%al typitalAOUTS, Hheniss ary!l or

het erocycl € ordinaril ug substituted with i:ﬁbZ or 3, usual Ilf/fgl, R'. R3

opt i onal | yinichideofCH,n I'S(CILWQHQF@HES -(JdpSH;, GHzedC‘H,t@HWHM FQCHQ,‘QJ cally

2 or 3, R &I W LS Lo nﬂﬁﬁkifﬁﬁi"@ﬁihe%%%?ﬁ%x SCaTing

Thi s ”eansalk@i?)}’leﬁmﬁh'cﬁ 8- GRLCHSCHUSAM €, ML NIERe. C@&?ﬂﬁz% i ?Ilé:l)ﬁ lene

het erocycl e ether saturat eﬁl unsé‘t urated or tic or 5| ngl e or

fused ring systermneMlhyas efydsen hetafrouycﬂe mgsicilhain arcenstia higtsticatley Tak abl e in
bi ol ogi cal systens. general Mis a aryl 20 or aromatic heterocycle where

het er oé§cl defesogeste g@wr bowél captpin | zéﬁé'c"cl‘érs oF @Lassor@ﬁ imy ghreiringritsuply nfot
ority ool TRA ok AR Sl e IR EARI ST A4 SaBTT
7, | Dl gt ke e R A 1,1
Q typi cal | gsialyngR"s WaptibtakylisndtindIgl. but if it is then .
When R’is substituted with R" then R” typically is aryl or a heterocycle
15 further substituted with 1 or more, usually 1,2 or 3, R”.
R” is M-Q in some embodiments of the invention. M is a ring. This means
any cyclic organic structure, whether carbocyclic or heterocycle, and whether
saturated, unsaturated or aromatic or single or fused ring systems. M is chosen
from rings that are structurally stable in biological systems. In general, M is a ary}
20 or aromatic heterocycle where heterocycle is defined above.
Q is a spacer group or bond, and is not critical. Typically it is not cyclic
and contains from 0 to 6 atoms, generally H, C, NR", OorS, usually C, H and O.
A typical embodiment is alkyl having 1 to 6 carbons, normal or secondary,
optionally with O or NR"' replacing 1 methylene group. Generally Qis1to6
25 atoms, usually 1 to 3. Q typically is not substituted with R”, but if it is then
typically it is substituted with one R”. R” as substituted on Q usually is alkoxy,
halogen, nitro or cyano.
R" typically is selected from the group consisting of C,, cycloalkyl, C,
cycloalkenyl, C,-,, cycloalkynyl, halogen, aryl, aryloxy, arylthio, arylsulfoxide,

15



typically it is substituted with one R19. R19 as substituted on Qusually is
al koxy, halogen, nitro or cyano. R' typically is selected fromthe group
consisting of C -1, cycloalkyl, C .,, cycloalkenyl, C, -,0 cycloal kynyl,

hal ogen, aryl, aryloxy, arylthio, arylsulfoxide, 15 arylsulfone,

aryl sul fonam de, aryl al kyl; aryl al kyl oxy (optionally an benzyl oxy);
aryl al kyl thio (optionally a benzylthio); a heterocycle; C _,, hydroxyal kyl,
but typically is an aryl or a heterocycle, and where each of said aryl,

aryl oxy, amyﬂadhicme, argisyllfonkindde, deylabayylasylatlonexy (@pyrbsmlly anbenzylexyar yl al kyl,
| al kyl | al | I | bstituted

\?\Ar %/hal gr O‘%ﬁ% ]@% (ﬁg%‘@)‘@m}’r%\’@y‘ﬂ}’@ p%)é'l%(f:%gﬁg‘éé Z;:g h:')‘ir’]:’?ﬁab(ﬂsu@t: ogaFI Y,

R17 i t |

RL7 1 ol ol e BRiand Rl bl eobly it Hplfsts AL o Symyional

Opt i onal | yaryRédfoside)bryléork] &yl dfdRamif8, arRalcy lﬁlrﬂzlallﬂﬂl&xyﬂrﬂall thio K16 R20,

R21, R and R24 typically are independently H or 17a 2and R22
typicaliy ar éetm@réﬁmmlppalh—s@shmﬂesllwﬂRl9r oraRy R sgeneraﬂy ,alkyl; c2.1

. " al kenyl ., alk Cl,, Oal koxyi, al k | kynyl oxy: G, .1,

o byl it o PEfoted DR QPG B RO R 00 cyol ol kymyl - 15

hal OH; ; | k 1 O R e;
O OB B oal KR AT 2Bttt PO, I PPy R BREGHALLy 6T R ﬁﬁic@( )R
- Cal kyl OC(=0) R} ’fylg{ﬂa@ﬁ(fg’t?é%%fk’ N(H) S(O) (O (CL. 6 al kyl): arylal kyl oxy;

aryl oxy; aryl al yl; each of which is tnsubstituted or

substituted wi tll{F g?en@f-a & Duarcidk I@?Q&gauﬁmﬁlﬁd{@(ﬂ) pfet erocycl e; hal oal kyl -
or 20 al kyl - substltute heteroc het erocycle linked to RI' by al kyl;

al koxyad koxy orR’, R§IRBY&H, R’I%]R%SR“aI&ﬁuBT")thé{ﬁanmRﬁlﬁamalygmer ally not H
Rl9typically is _i ndeﬁendent | y hal ogen, N(R20 R21), unsubstituted or
het er ocycl Bdeperdanthi Hioig),allibst i tut ed Cl1-C18 al kyI or al kynyl where

met hyl ene is s it Ut h 1-.3 i s hal o-substituted
al ky|y or al kox;l? nc“‘i c_fyplcaﬁy are mdeper}/(ﬂnay%ﬁ or alk 1.

R” usually is H; C, ,alkyl; C, , alkenyl; C, , alkynyl; C, . alkoxy; alkenyloxy;
alkynyloxy; C, ,alkylthio; C, , cycloalkyl; C, , cycloalkenyl; C, ; cycloalkynyl;

15 halogen; OH; CN; cyanoalkyl; NO,; NR*R™; haloalkyl; haloalkyloxy; C(=O)R™;
C(=0)OR"; OalkenylC(=0)OR"; -OalkylC(=O)NR™R"; aryl; heterocycle;
—Oalky]OC(=O)Rw; C(=O)N(C, ;alkyl), NE)S(ONO)(C,  alkyl); arylalkyloxy;
aryloxy; arylalkyloxy; and arylalkyl; each of which is unsubstituted or
substituted with 1 or more =0; NR*R”; CN; alkoxy; heterocycle; haloalkyl- or

20  alkyl-substituted heterocycle; heterocycle linked to R by alkyl; alkoxyalkoxy or
halogen. R" as a subtituent in R”is generally not H. R”typically is
independently halogen, N(R® R™), unsubstituted or heterocycle (O-containing) -

“substituted C,-C,; alkyl or alkynyl where methylene is substituted with 1-3
oxygen atoms, or is halo-substituted alkyl or alkoxy.

25 R” and R” usually are not present but, if they are, then typically they are
cyclopentyl or cyclohexyl. If the compound is substituted at R or R, either Ror
R*is selected from =0, =5, and =NR”, usually =0O.

16



25 R25 and R25 usually are not present but, if they are, then typically they
are cyclopentyl or cyclohexyl. If the conpound is substituted at 0 or R26,
either RRor R is selected from=0 =S, and =NRr, usually =0. 16 M
typically is an aromatic ring, usually single or two fused rings, and
containing 4 to 10 atons. Usually, Mis hydrocarbon, but also optionally
conprises 1 to 3 N, Oand/or S heteroatons. Substituents optionally are
designated with or without bonds. Regardless 5 of bond indications, if a

substituent is DPﬂy}ﬁY@ﬂ]?ﬂéaﬁla&%ﬁQtl@ﬂn%t@suﬁﬂﬁlsiﬂ of fwd RBed Hriddcind e referred
to), then any and’all possible orientations of the substituent are

i ntended. Foteiting f tod h@m&lﬂ%&l&’yM@ﬁW@&D@}b@m@m@@mﬂm@F . In certain

enbodi ments_of th f A (a) YRL.is not H 10 (b) R is
not OH, SHO2g" 8 %5%1 F"J]ﬁm?}m _erpé Bq(,m& S; (d) YR contains at |east one
aryl; (e) X is Ghbstitudrdty og% ﬁﬂﬂﬂd&sﬁua{&ﬁﬁth@i%ﬂﬁdﬂhboﬁ% RE sMcue%sa bond
and R is an aryl, this aryl i's not enyl substituted wth

opt i onaBI y ofbdnst intdicadihmg if b substithght, is pelyhalent (dsedon it pmmthx;rl Hnﬁhﬂo a, Br,
or F; if Yis bond .a IS ich is para tutedwthO—I
and opt i oné‘IrP‘iplf%?q?‘i’Fé?é]@bg}eﬂaﬁ‘ﬁ’ﬂd\/ﬁﬂ%sﬁgﬁ‘@’ﬁﬂwng %‘%‘ﬁ WWF’B" are

di ethyl am o, §g. Br or F and X is an alkylene, then R is not a
het erocycl e containing N, (i) if Yis a bond or (CH )16, R is H Xis CH

and R is phenyliomit o%?\%\foa 8 &1l ﬁeCCFQ),IR@CFthen R13 is sel ected
fromH OH C, e aI)E ; M?ﬁb@ y .16%al koxy* NR15Ri 6; aryl, or an

amno acid reSIHﬂ@riambﬁm;odhhém@mﬂ@h@gpm&ém&nm@wq&) YRl ki3t $3;i s not a
C a, cycloal kyI or C410 cycl oal kenyl if Yis a bond or (CHZl 69 then

RL is an afb)R insoldH, SH, e® or=%yoR‘is uotedi)\mtﬂs (dméR @bninbieatPegst bre er ocycl e

unsubstituted or substituted with one or nore ., cycl oal kyl
unsubst i t uasd; € XdubEl, Me@mmnhablﬁést@memyle(g%ef‘énma bpnd and i s kenyl

iyl (m et i SVt ey bsfited Wie DL pd dpionell SbstiG ity oq
EitSegocycl 1e%§ylvﬂr?tgp1cg&?nﬁro, di\ﬂl%flﬁ"lﬁnﬁgo?d,%r%r ﬁ))(RYﬁ Yaﬁ% Rl A RR; SR 6, then
aryl which is para substituted with OH and optionally further substituted with
15 methyl, methoxy, nitro, diethylamino, Cl, Br or F and X is an alkylene, then R’ is
not a heterocycle containing N; (i) if Y is a bond or (CH,), ,, R'is H, X is CH, and
R’ is phenyl with 1R”, wherein R is C(=0)R", then R" is selected from H; OH; C,,
alkyl; C,, alkenyl; C, , alkoxy; NR*R"; aryl, or an amino acid residue linked

through an amino group thereof; (j) R® is not a C, , cycloalkyl or C, , cycloalkenyl;

410

20 (k) if Yisabond or (CH,),,, then R'is an aryl unsubstituted or substituted with
one or more R’, heterocycle unsubstituted or substituted with one or more R’ C,.
» cycloalkyl unsubstituted or substituted with one or more R°and C,,,
cycloalkenyl unsubstituted or substituted with one or more R®; (I) -YR' is not H or
C,.alkyl; (m) if Y is a bond or (CH,),,, R is H, and R’is a 5 membered heterocycle

25 with one RY, wherein R” is C(=0)R" and R" is NR*R", then R” and R are not a

C, s alkyl or a cycloalkyl; (n) if Y is a bond or (CH,),,, and R'is H, and R*is a 5

membered heterocycle with one R” , wherein R” is C(=O)R" then R™ is selected
from H; OH; C,, alkyl; C,; alkenyl; C, ,, cycloalkyl; C, , eycloalkenyl; C, , alkoxy;

aryl or an amino acid residue linked through an amino group thereof; (0) R” is
17



Cre al kyl or a cycloalkyl; (n) if Yis a bond or (A2),.6, and R is H and
R3is a5 nenbered heterocycle with one R', wherein R77 is C(=O R16 then
R18 is selected fromH, OH Cl.15 al kyl; C2d8 al kenyl; C3.11 cycl oal kyl ;

C4_ 1, cycloalkenyl; C ,1B al koxy; aryl or an am no acid residue |inked

t hrough an am no group thereof; (0) R18 is 17 not NRISRt6; (p) if Yis a
bond or (CHZ)l,, R is H Xis -Cdz- and R3 is phenyl substituted with one
R', then R''is independently selected fromthe group hydrogen; 01,18 al kyl;

02. 10 al kenyi NRER™1®) afmqsrwlbancca;ﬁ(@ﬂingﬂ,xs mmg-a%dzﬁdnms N;fg?mgr cydoal kyl ,

C .1, cycloalkenyl or C .1 cycloalkynyl; halogen NR R6; 5
OCF3; hal oalhsyltuted:(t«ﬂS) GalﬁR aR les mdepérmieylﬂyaael,erteldl fmmathy gadgy| ;
aryl al kyl oxy. (option IaIk |'thi nally a
benzyl t hi o?‘)’ a9l @, ﬁﬁﬁﬂe%ma I%%ly &yﬁﬁi &y alkyihic; C,

arof o St %%%Mg,%fyt%%o’cg@. KR el @@"b@nzwwﬂ (i thio
B.
(optional | pce . trﬁn;amk 1843?9312 Y éy!‘%i’%&% gnal (2 10kg %ng,gt egydaﬁt erocycl e or

t hi ohet erocycfe, C, roxyal kyl’ i's o th 1 or
nore R'; (@ptﬁnallﬁam?bérﬁﬁ@) Rilylally)thid (oiﬁhbﬁal@r dbatzydthi¢Fbx & x rﬁemhémédR' is H,
and R3 |s a 5 nenbered heterogcycle with one R', wherein R' is C(=0 R18, then

RI8 is seh@é’i(@élc ler ghateropycleor tiahatenocydenfy, ,, hydreriakyy apd pack ofsaitbt C, .

pet or oeycl ErkercsferB AR Ao Ly o BB s Bl o 0 et ES
from OH,  Clrylalkglkisyl(opfondly @b&oxNthio)as ¥t 6 n@imbéfe@ Rb&roffide RIS is not H (u)
if Yis abond,”" R is hydrogen, X is an alkyl and R is an aryl thio

subst i it eexyheterogyate or Brghetercytle, G hydrpayalkytineptionally semtititedg R' ar e
d dent |, | ect eghsf r opith f. h

o kel oI SRR S @ﬁaﬁf@a@%@#ﬁ@ﬁ%ﬂ%& SR, E‘ar@arfﬁ#ﬁ c.

20 doal k 17 _ 1R

ol o3l kyl - TR %@n@sf%%@e@éﬁ%’cﬁ@ fih SR e R =0 e

aryl al kyl Oi@éefe@iéﬁ'fﬁﬂﬁ'H)OP{ COXYIRONZYHH) NRéfRSﬁI @) kRYhd ﬁbtocg mbs?jaé&)hms

benzylthio); 5 or 6 nenber ed ﬁeterocycle oxyhet er ocy'ct
t hi ohet er oayehé or @H)S, hydROie/H) &d R BRd wealbeasd Baeﬂacgtlyelwnh anyRExy,

arylthio, arylalkyl, aryl aI kyI oXy, ( optionally a oxybenzyl), arylalkylthio
15 wherein R is C(=0) R", then R” is selected from OH; C, ,alkyl; C, , alkoxy;
aryl, or NR"R"; (t) R®isnot H: (0) if Y is a bond, R' is hydrogen, X is an alkyl and
R’ is an aryl thio substituted with 3R”, and 1 R” is OH in para, then the
remaining R” are independently selected from the group consisting of hydrogen;
C 3-10

20 cycloalkenyl or C, , cycloalkynyl; halogen; OH; CN; NO,; NR'R’; OCE,; haloalkyl;

11 alkenyl; C, o alkynyl; C, , alkoxy; C, alkylthio; C,  cycloalkyl, C
C(=O)R’; C(=S)R’; SH ary]; aryloxy; arylthio; arylalkyl; arylalkyloxy (optionally a
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocycle,
oxyheterocycle or thioheterocycle; C, hydroxyalkyl; and each of said ary], |
aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a oxybenzyl), arylalkylthio

25  (optionally a benzylthio}, 5 or 6 membered heterocycle, oxyheterocycle or
thioheterocycle, C,, hydroxyalkyl is optionally substituted with 1 or more R"; (v)
R” isnota C, ,alkyl; (w1) if Y is a bond, R' is a hydrogen, X is -(CH,-CEL,)-, then
R’is selected from aryl; aryloxy; aryl-NR"-; 5 or 6 membered heterocycle,
oxyheterocycle or thicheterocycle; and each of said aryl, aryloxy, aryl-NR"-,50r 6
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25 (optionally a benzylthio), 5 or 6 nmenbered heterocycle, oxyheterocycle or
t hi oheterocycle, d.,. hydroxyal kyl is optionally substituted with I or nore
R19; (v) If is not a C, _16alkyl; (wl) if Yis a bond, R is a hydrogen, Xis
-(CHz CH2)-, then R3 is selected fromaryl; aryloxy; aryl-NR1O-; 5 or 6
menber ed heterocycl e, oxyheterocycle or thioheterocycle; and each of said
aryl, aryloxy, aryl-NR -, 5 or 6 18 nenbered heterocycle, oxyheterocycle or
t hi oheterocycle is optionally substituted wth one or nore R'; C},Q

cycl oal kyl methteesdh&@ideytlebxfHti@oyydloat ﬁﬁéhet%%? cle YR bostiécldt € he

proviso that the double bond cannot” be adj acent nltro en; Hwth the
- proviso thamtlu driexrimoreR 210 ylcyoloalkyh Cﬁb{k)migdlbyi@rdhlc&yclbahdykﬂlynl ene, then X

t t 5 b t | t hi f X

el S R B L S
. u

hyd?logen %%gf:“ ﬁﬁm%%ﬁ‘%ﬁy f§( %%ﬂ%ﬂgn%@h%%]%%ﬁ% cfq'koxy C1, ° P

alkltho 1 ﬁ(th@;@b( K5 le@
it aan, TR bR st s cobming (0D K8 SN,

aryl ; ar yl itk is —(@H.)(EHJ)JS/R {senateyptaripk GME X;is abyhd) Ryik 5% X is@@xdepenexybenzyl ) ;
arylalkylthlo (optionally a benzylthio); 5 or 6 nmenbered heterocycle,
oxyhet er ocged R isiphehpsn eﬂ%ﬁ@@ﬂ@de@ﬂy seleptpd frpuy sheagtoupdniregem @f, sai d

Z?ilhal o RBL o PRSIy B ALY, o 8 b A RENE Sy o 35
oubsti tut e} Bé??ﬁ%fﬂf*%’féﬁﬁ( Bélofgen GG ROENI R SCEPRUBRRALY |
phenoxyq or COXYIRENZMS)R’; §BRaryilfarfiRhid; ﬁr)flélkﬂ@?@%ﬁlggzﬁ?,arfﬁ H§10 afe R =H and Y

|s NR', R' Is selectedfromH C1_18 "al kyI cycl oal kyl ;
) cycl Eatdemxyberayy); ar}Hal&ylthrdJ(epdadnaH’fgea bemn;&ﬂh@) Smrérmembemdam d residue

'c'(né)e ?z t hr@%t?pchfc %a qﬁ@%ﬁzog}f@g 151 reig%ﬁiéfﬁ% Bwétrm?jlé@m mﬁgy%f S\Wfdt h d,
dVYi d R
eyl | cuselt Ay deyldid) S ERAF oy @B gptily Holshdddnand K 18 8

aromati c; al(}eadky]ltlﬁgo %pﬂl@nadly abgrizylthio)l Huy6 ateniissrey hetprowyele, R is not H or
G allé kygxy}geftero)cyélé or thloheteHrocycle or C,,, hydroxyalkyl is optionally substituted

with 1 or more RY; (z) if R’ is phenoxy, R” is not benzyl, phenoxy or oxybenzyl;

(aa) if XR? is fluorobenzyl, R?, R’, R* are R'=H and Y is NR", R" is selected from H;

C,, alkyl; C, zalkenyl; C, , cycloalkyl; C, , cycloalkeny}; aryl; 5-6 membered

heterocycle or an amino acid residue linked through a carboxyl group thereof;

20 (bb) R" is not methyl or C(=O)R"; (cc) if X is CH, and R’ is a phenyl substituted in

para with Cl, and Y is CH,, then R’ is not piperazinyl; (dd) if X is CH, and R’ is a

pﬁenyl substituted in para with Cl, and Y is CH,, then R heterocycle is aromatic;

(e€) if R®is an aryl, aryloxy or benzyl group, R is not H or C, ,,alky}; (ff) if R' is H

or C, ,alkyl, then R’ is absent or is selected from hydrogen, C,, alkyl; C, ; alkenyl;

210

25 C,,, alkynyl; C, , alkoxy; C,,, alkylthio; halogen; OH; CN; NO,; NR'R’; OCF;;
haloalkyl; C(=O)R’; C(=S)R’; SH; arylthio; arylalkyl (except benzyl); C,
hydroxyalkyl; C,, cycloalkyl; C, , cycloalkyloxy; C,, cycloalkylthio C,
cycloalkenyl; C, , cycloalkynyl; 5 or 6 membered heterocycle, oxyheterocycle or

thioheterocycle; (gg) R’ is not aryl, aryloxy or benzyl; (hh) YR' is not hydrogen,
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or Ca_10al kyl, then R5 is absent or is selected from hydrogen, C, -,8 alkyl;
C21 al kenyl; 25 C, alkynyl; Cl1.,, alkoxy; C,.,8 alkylthio; halogen; OH CN,
NO,; NR R3; OCF,; haloalkyl; C(=OR; C=S)R; SH, arylthio; aryla]kyl
(except benzyl); Cl, hydroxyalkyl; C, .1, cycloal kyl; C, cycloal kyl oxy;

C .1, cycloalkylthio C .,, cycloalkenyl; C .i0 cycloalkynyl; 5 or 6
menber ed heterocycl e, oxyheterocycle or thioheterocycle; (gg) R5 is not
aryl, aryloxy or benzyl; (hh) YR is not hydrogen, 19 unsubstituted C, -10

cycl oal kyl upﬁibsﬁmtealcg;{,!cyclbwm,\ﬁtl_gakjap(ﬁ)pnériyhopgﬁ@ﬁ pasd ubstiedteqwi th OF
(jj) i1If R-isnot H Yis not'NR" wth R" is C, alkyl or nethyl; (kk) YR
is  not nowdte®hly (R Rds not 1) Yiis net NRS' with REriy C, salligt ort medg [ vikkhYRhis R6,
then R6 is C(=OR18 and RIB is t-butoxy, (mr RL is not pi gerigi_ nyl and is
not pi per apphippnemethydamina dE Rhisrmephepiyl subssifvird wikh pse RorthenR’ ishe

E?EZH 56 Gr-OR % F%@éﬁ@%}r}gﬁrﬁiﬂ?’l’s@%’tpﬁ%ﬁp%%é{%%ﬁ@re?ﬁ% ¢

i ! i . 5., 14 38-53
of U 5. ! par it R By RR IR 8ROt e SR ten BB R ED 1
SubSt r uct Ug Gk (ks besa of B Nafenk (R 488109 o N8 £ QYR IRBLANGRI RNS [0 set

forth on colum I, Iine 41 to colum 2 [ine at ent 4,990, 518

and the con@asabLe dbsie bpgIM@bbRAY dHERBIIPHedibRateaREnd RiAY of U S
Patent No. 4,990,518; (gqgq) XR is not the substructure

- (CH, ) n- Y- E@nr\g, Mnps BE-H3 0f Ung Rabent Niv. G1486(385 bg itafamilg nsehbdrer fpip) 2R’ col um

1, line 49 to colum 2 line 38 of U S Patent No. 5,302,601 and the

conpar abl eisdios ghegihservuchira m{CHpREdet-GONR Y&t )aring ther grovpydesignatigns pat ent
No. 5,302,6Q1; (rr) and..R not both =0 or..=S_ an r e or in any
conbi nal | o?ﬁqu?]g'é_)onl%’f%ﬂﬂﬁa*nﬁ%‘%gjn(éﬁ%%es%b%{yﬁﬁgﬁeg%i@%sﬁaﬁgggﬁm s aA n
in WO 00/ 3§26 ppeBle RS Rle ﬁi(ﬂ{)eﬁz%h'}be?%f ﬁiegaé%éfntr fﬁfrﬁl@r%’f@& PAtBnt RBY L1 cul ar
aryl, aryl phenoxy, or benzyl; (tt) YRL optionally is“not a non-aronatic

her eocycl i ¢,980,518; o:qxﬂt)ﬂfris not heeubérthatied —(ﬂ}{lgq-ért(bm)-l‘aiﬁﬂ)(l{ﬁmiﬂg theat ons;  (uu)
YR1 20 optionally is not a non-aronmatic heterocyclic ring containing 1 or 2
N atons wBEU designations seifopthangmduma 1, lingk 49 te eplimw 2 ingdd ef ¥.5.i ng; (vv)

YRL onti onglhly, AR 5308 8 B IBINSLEh N ALRIRH G JISf SLOTUE o nd il €N

15 family of U.S. Patent No. 5,302,601; (rr) R? and R* are not both =O or =5; and/or
(alone or in any combination) (ss) R® contains none of the substituents designated
as « Ar » in WO 00/39127 (incorporated expressly herein by reference), in |
particular aryl, aryl phenoxy, or benzyl; (tt) YR’ optionally is not a non-aromatic
hereocyclic ring containing 5 or 6 total ring atoms and 1 or 2 N atoms; (uu) YR'

20  optionally is not a non-aromatic heterocyclic ring containing 1 or 2 N atoms
wherein one of the N atoms is linked to the imidazole ring; (vv) YR' optionally is
not a 5-membered non-aromatic heterocyclic ring which contains 1 N atom and is
substituted with amino; (ww) R optionally is not normal or secondary alkyl, or
benzyl.

25 The exclusions or embodiments herein are not to be interpreted as teaching
or suggesting any preferability or lack thereof for any use of the compounds
herein, but instead are merely subgeneric designations.

Optionally, the compounds of this invention also exclude all methylene
homologues of heretofore known compounds.
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substituted with amno; (w) W optionally is not normal or secondary al kyl,
or benzyl. 25 The exclusions or enbodi nents herein are not to be
interpreted as teaching or suggesting any preferability or |ack thereof for
any use of the conmpounds herein, but instead are nerely subgeneric
designations. Optionally, the conpounds of this invention also exclude al
nmet hyl ene honol ogues of heretofore known conpounds. 20 According to a
particul ar aspect, the present invention relates to conpounds of the

fornula (A) whepeididihg ta paititlitlaspRlt) the phésensuehtibHteldtesithh a benzyl oxy,
and wherein R79 at rreta i s”phenyl op tlon[';l y substituted with a hal ogen,

(parti cul anbmpohh@ of theffopanla (}‘én'ﬂ’hﬂlﬁg1 Bt isarphanyl QpHpnadi)t substituted ovithrono- or

5. di(C, alkyl) -substituted,am no, NHC(O (C._6 _al t hoxysul f onam de
or c:( 0) RD2 bgReylexy qﬂadEWhgr%Rz@t metjismheay %lelyqsé %;Wégﬁ 38 and R29

- f d nber ed
2;'? ur at ed aﬁ%&? (%85 gﬁ%r%@aﬁa;?paﬁ %ﬁé%@g—g l‘tPﬁit'}ﬁmq m%e@egﬁ'? es to
conpoungs gkt %W)%ub&t?m@eﬁi adind, NT3C|Y) aman%er eo?%angf&l]‘gﬁﬁéé Yz accept abl e

conposi fions, ‘sa taut oners, ~and | sorr@rs t elr antiviral
uses, wher (@R%jiveldreinR” lssNREREaE defifiedbelphe Optionelis Rt attder™ wid @, ,0- 3 R6; 5
or 6 nenbered heterocycle containing 1-3 heteroatons sel ected from the
group 0, Nalkyhtrksn togetbanist formtachy duoxyrsobstitried Gmenpareg batywided N-ut ed Wit h
0-3 R6; 2- Ph@@y substituted with 0-3 R6; C, cycloalkyl; C _,,

cycl oal ken?tle R and R5 are i ndependently sel ected from hydr ogen:

strai ght or brm@iﬁyo&ine%%km%?reﬁﬂt%%&loﬁrreﬁténe*&s ﬁmd@loﬂgrmlﬁa , Br;
[; OH CN NO2 C(=0) R9; phenyl ; pheno benzyl

hydr oxywret Ksx) of this inwetntien, ;Qtarmasmlm:fallfeﬁccmptabdmedrmpomslous)sahsttammtrenls, Xis
selected f rag 1storr]r?er thel}()eof Cl_gthelr CH(VCI_q uses, w. Cl}_|1ere1n Gz 5 -OcH -
Uis N;
R'is selected from phenyl substituted with 0-3 R’ 5 or 6 membered
heterocycle containing 1-3 heteroatoms selected from the group O, N, and S,
15 substituted with 0-2 R®; 1-naphthyl substituted with 0-3 R®; 2-naphthyl substituted
with 0-3 R%; C,, eycloalkyl; C, , cycloalkenyl;
R’, R" and R’ are independently selecte& from hydrogen; straight or
branched C, alkoxy; straight or branched C, ;alkyl; F; Cl; Br; I; OH; CN; NO,;
NR'R®; OCF,; CF,; C(=O)R’; phenyl; phenoxy; benzyl; hydroxymethyl, or in the
20 case of R® optionally is unsubstituted;
X is selected from the group ~CH,-; -CH(CH,)-; -CH,-CH,-CH,-; -OCH,-
CH,-; -CH=CH-CH,-;
R’ is selected from phenyl substituted with 0-3 R"; (benzoannellated) 5 or 6
membered aromatic heterocycle containing 1-3 heteroatoms selected from the
25 group O, N, and S, substituted with 0-2 R”; 1-naphthyl substituted with 0-3 R”; 2-
naphthyl substituted with 0-3 R”; C,, cycloalkyl; C,, cycloalkenyl with the proviso

that the double bond cannot be adjacent to a nitrogen;
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CHZ-; -CH=CHCHZ ; R3 is selected fromphenyl substituted with 0-3 R17;
(benzoannel lated) 5 or 6 nenbered aromatic heterocycle containing 1-3

het er oat ons sel ected fromthe 25 group O, N, and S, substituted with 0-2 R7;
1- napht hyl substituted with 0-3 R "; 2- naphthyl substituted with 0-3 R';

C ,, cycloalkyl; C/,, cycloal kenyl with the proviso that the double bond
cannot be adjacent to a nitrogen; 21 R6 and R17 are independently sel ected
fromthe group H, straight or branched C, ., al koxy; straight or branched C, ,
al kyl; F; O BRSarld RO4ke falle H@enﬂ)ﬂ\ﬁeﬁdﬁﬁﬁﬁﬁe > Hoeir&lgRi 8 phenyl ;
phenoxy, benzyl hydr oxynmet hyI Wwand R8 are independently sel ected from H,
strai ght obralm:he\:tﬁesdll&;xyﬁaﬂringht or braphiked/C,  ali(y:(; RI2Br; & OF; @;iIN©);y, R7 and
RG together with the nit h_bfé;eqsto which they are attached, conmbine to form

a 5-6 membdPRek 6 G8; GROR sphenyl) F@péﬁd@mﬂ/ hydregmaethytom H,  OH

t ht b hed_(C1. | ky/ ; st ht hed al NR1' R16;
Shenyl R12 iéa@“’c etndthatishgy supek f@%igf%ﬁﬁéax&oa richad badkry |
henyl 10 16 deptd t

C6et r af gnbhant GEOR G Ral PSP LRSS g S

second aspﬂfe?ra‘i’éa&ﬁ&eﬁ%‘&ﬁﬁﬁw‘tﬂ‘f@f&'a%ﬁ@hﬁie?@d kiflg: compounds according to
the general fornula (A, pharmaceutically accept a%l 15 conpositions,

salts, tautonerk’ armblkﬂlammldnpemdhntmwdtﬂn@m@fOPhBﬂatgﬂmw braa:mhed/Ct;@I uses,
wherein: UsN R is selected from hydroge unsubstituted or
subst i t ut eallyh tstra@héoobram':heé CRealknsy;dviRc CIP@ellﬁgubStl tut ed or substituted

with one or noreg,R6, C ycl oal unsuhstitute bstltuted wth
one or nore R6 %na;selecﬁqleﬁg I%é‘r‘@g Lo prars el?hftnlﬂred wi th one
O T G ¥ | SRS EhE e L SIP N SHREORRET ko) ﬁ & D5kignPond. O
branched alkyl; phenyl; and
Y is a bond.

One embodiment of a second aspect of the present invention relates to
compounds according to the general formula (A), pharmaceuticaily acceptable
15 compositions, salts, tautomers, polymorphs and isomers thereof, and their
antiviral uses, wherein:
UisN;
R’ is selected from hydrogen; aryl unsubstituted or substituted with one or
more R, heterocycle unsubstituted or substituted with one or more R®, C,,
20 cycloalkyl unsubstituted or substituted with one or more R°and C,,, cycloalkenyl
unsubstituted or substituted with one or more R*
Y is selected from the group consisting of a single bond , O; S(O)m (where
m is an integer from 0 to 2); NRY; and a divalent, saturated or unsaturated,
substituted or unsubstituted C, C,, hydrocarbon group optionally including one or
25  more heteroatoms in the main chain, said heteroatoms being selected from the
groups consisting of O, 5, and N; such as C,, alkylene, C, , alkenylene, C,
alkynylene, -O(CH,), -, -(CH,), ,-O-(CH,), -, -S-(CH,), -, -(CI,), ,-5-(CH,),,-,
-NR"-(CH,), ,-, -(CH,),,-NR"-(CH,), ,-and C, ; cycloalkylidene;
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mis an integer fromO to 2); NR11l, and a divalent, saturated or
unsaturated, substituted or unsubstituted C,.C,, hydrocarbon group
optionally including one or 25 nore heteroatons in the main chain, said

het er oat ons being selected fromthe groups consisting of O S, and N, such
as Cl., alkylene, Cz.b al kenylene, C 6 alkynylene, -Q(CH2)1-5 ,
-(A-4)j,-0-(CH),,-, S(CH)1-5-, -(CH2),~ S (CH2),-0, NRL-(CH2) .5,
-(CHZ) 11-NR11-(CHz) 1, ,-and C3.10 cycloalkylidene 22 Each R and R is

i ndependently s f 16 aIkyI
C2.18 al kenyl %&@’?@%ﬁ?ﬁﬁ&? gilg‘f%é?ﬂ’ﬁg% qac/)ﬂ%ﬂhl ogﬁﬁngggen

CN; | {\Iﬁz | | ; aﬂci:?ﬂplﬁg J(;a&ken)@(@gﬂkynﬂl €) HkoxﬁH:l mi'id'lkjg,sﬂu&f haio e/n,l i

ar i 0; a : r.ox cycl Qa cycl oa 0X
o ot I o A
the group C n%ﬁ(g’t&kﬁlkgfl {}%} Pgﬁ%ﬁi&éa ‘EIF% (_')agﬂ@ & rggéﬂf’ gié C§'ubst|tut ed

or unsupst cydln@ﬂ%l@hmg:, o &}&dﬁ@k@{)ﬂdﬂ“ yeloallgpiyl, ol d Memﬁwécuﬂet@godym@ or nore
het eroatons in the main chain (provi ded that the io heteroatomi$s not |inked

to N of th@xl‘hﬁ?ﬁﬂ‘é’eﬁiﬂe%ﬁfﬂ@hﬁé’f@ﬁ’@lﬁtonﬁ bei ng sel ected from the group

CONTI ™ L, X80 o S5 oo B s S, T
| - 0- ( CH2) 2dnsatuf el lsehstutdB) &Eubsnﬁﬂ#ﬂ?cw Yot £H2) %%ﬁ&au

cycl oal kyl i dene, C, -6 al kenylene (such as -CH=CH CH al kynyl ene; 15
R3 is sel emchuilng@nﬂpnmcge@ater@mmssmthgn@m chajn, (pmvyd&ﬂ(ﬂwatﬁrwl t hi o;

" Ynd dhonheerahy s aPEF&%d?gﬂ”%r ticy) @fllfetrﬁ) &a@ﬁ%}? s gl el btrod
et " Sobe, e SSUDREIERIELFORS kol eses ks, (ot gppbucanteL iityle?'
aCd i ;cg%f | '? gmg@nﬁ)r \éCIg% o H vﬁlﬁgﬁg %I?g{/ |Cts}(l%ect1ﬁglg:qpll &:%QI gggﬁ) “4l k%)“ " an
al kenyl ene-(QH, A Sa([]Hgbm (FL),LINR XCHYnpr € s ey chnlltydidene 30 alklmgrlmeorrs
(such as -CH=CH-CH,-), C,, alkynylene;
15 R’ is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR"-;
5 or 6 membered heterocycle, oxyheterocycle or thicheterocycle;; and each of said
aryl, aryloxy, arylthio, aryl-NR"-, 5 or 6 membered heterocycle, oxyheterocycle or
thicheterocycle is opticinally substituted with one or more R"; Ca_i; cycloalkyl,
oxycycloalkyl or thiocycloalkyl; C,  cycloalkenyl with the proviso that the double

20 bond cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene,
an alkenylene or an alkynylene, then X comprises at least 5 carbon atoms;

R’ is independently absent or selected from the group consisting of
hydrogen; C,, alkyl; C, , alkenyl; C, , alkynyl; C,; alkoxy; C, ,, alkylthio; halogen;
OH; CN; NO,; NR'R%: OCF,; haloalkyl; C(=O)R9; C(=S)R9; SH; aryl; aryloxy;

25 arylthio; arylalkyl; C,, hydroxyalkyl; C, , cycloalkyl; C, ; cycloalkyloxy; C,
cycloalkylthio C, , cycloalkenyl; C,,, cycloalkynyl; 5 or 6 membered heterocycle,
oxyheterocycle or thioheterocycle;

Each R“" and R” is independently selected from the group consisting of
hydrogen; C, , alkyl; C, , alkenyl; C, , alkynyl; C,, alkoxy; C,, alkylthio; C,

30 cycloalkyl, C,,, cycloalkenyl or C,,, cycloalkynyl; halogen; OH; CN; NO,; NR'R”;
23



R5 is independently absent or selected fromthe group consisting of
hydrogen; d.,, alkyl; C a8 al kenyl; C3,,8 al kynyl; C, .10 al koxy; C .1
altcylthio; halogen; OH CN NOX2; NR7/R OCF,; haloal kyl; C(=0O R9; C(=S)R9;
SH, aryl; aryloxy; 25 arylthio; arylalkyl; C -" hydroxyal kyl; C3-,0
cycloal kyl ;7 C3_,, cycloal kyl oxy; 0310 cycloalkylthio C, _1 cycl oal kenyl;

C .,, cycloalkynyl; 5 or 6 nmenbered heterocycle, oxyheterocycle or

t hi oheterocycle; Each R6 and R17 is independently selected frontthe group

consi sti ngijF m@]pgea R EH: JrdloR Y&u ; I kynyl; C1,8
al koxy; d-,, aIkIthro((% 1@(=@2) %T]’k? gkﬁ? C’cloal enyI or C3.i0
(a/cls;)gi9 ky ngaiy,'lallqﬁ]loagémptr@ﬂ,lly@bxy{kjﬁzylwmﬂalkylm @Eﬁ);naﬂglad&hkyllt],uoiﬁ@:c@) R ; ¥
0 i 0 r ionally a

oxybenzy I)E rrm‘?%r@ri’qtﬁ% Vasiaroeycidob gl eincs e Goor 4 Xﬁeﬁfﬁ?r «d

eterocyc an
each ofysaiﬁ aryhﬂtsg%/) a?yf&'i%ﬁ-'ﬁ gﬂ?‘kﬂgryﬁky@ﬂégpgxy%%%tr onally a
5 oxybenzybyybearyl) ,edr[ﬂellk)ldt}do (m‘pﬂdrmﬂglal henaylkiog,yi dnh’j memberet hétermiybley ed

het erocycle, = oxy heteroc cl e or thioheterocyc|e, hydr oxyal kyl is

opti onal | yO’Sﬁkﬁ;‘ﬁrP?Xﬁ Rar thlﬂque@CB‘Fler@mé‘}mngaéhﬂﬁs RPﬁaﬂﬂl}R@lhsél t8ependent | y

sel ected fr the %60%19 consisting of H- CM alkyl; C _,, alkenyl; aryl;
C ,10 cycl a 1" cycl oal kenyI 5.6 menbered 10 het erocycl e; C(=0 R12;

C&(=S) R12 ; an @eramf A i BRI alediby RuaDIR égﬁaﬁg%{éls i, ther eof ;

alternatively, 1t and R5, toge her wth the nitrog ey are

attached, Cf)gmkjﬂleqlgakeﬁj?ﬂl; aryd-@, Joyatvatied Qef c@tl@ﬁﬂ@h?l Skalenfteredd R18 is
i ndependent sel ected fromthe group consisti ng of OH, 01.19 al kyl;

C2.18 a&f kehgxrerocgacle,, 6(1@)&1 G)§I(=k§blR ,@n,qrouwrcbms edthmleh x6POXNRL5R e:

15 | d d st h Each

R0-and REH ﬁ%féreartréiét ST df Bodt DEeHET Ha' ”‘a@f?@ G GPebish Bhsi ot ng

of K 01.1 e%lté&éh ﬁ%ﬁ)e% £3 A dnGYEh 3l & - 10 CYC'Oa' kenyl ; aryl;
. b- rrerr%er ggﬁh dY

C(=OR 2; erocycle; "an am no acl résrdue | i nked through a
carboxyl group ER®rEend R” is independently selected from the group consisting of H;

OH; C, , alkyl; C, , alkenyl; C, , cycloatkyl; C, , cycloalkenyl; C, , alkoxy; NRPR™;

15 aryl an amino acid residue linked through an amino group thereof;

Each R and R" is independently selected from the group the group
consisting of H; C, ; alkyl; C, ;alkenyl; C, , cycloalkyl; C, , cycloalkenyl; at'yl;
C(=O)R" 5-6 membered heterocycle; an amino acid residue linked through a
carboxyl group thereof;

20 R"” is independently selected from the group consisting of H; C, , alkyl; C,,,
alkenyl; aryl; C,,, cycloalkyl; C, , cycloalkenyl; an amino acid residue linked
through an amino group thereof;

Each R” and R" is independently selected from the group consisting of I;
C,,alkyl; C,  alkenyl; C, calkynyl; aryl; C,,, cycloalkyl; C,,, cycloalkenyl; an

'35 amino acid residue linked through a carboxyl group thereof;

R" is independently selected from the group consisting of I1; C, ,alkyl,

preferably C ,alkyl; C, , alkenyl; C, , alkynyl; C . alkoxy, preferably C, alkoxy;
C, calkylthio; C, , cycloalkyl; C, ; cycloalkenyl; C, ,, cycloalkynyl; halogen; OH;
CN; NO,; NR*R”; OCF,; haloalkyl; C(=O)R”; C(=S)R”; SH; C(=O)N(C,,alkyl),
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20 Rig is independently selected fromthe group consisting of H C1,,,

al kyl; 02.18 alkenyl; aryl; C,.,, cycloalkyl; C,,0 cycloal kenyl; an am no
acid residue linked through an am no group thereof; Each R15 and R16 is
i ndependently selected fromthe group consisting of H C -1, alkyl; 02.19

al kenyl; C2_,B al kynyl; aryl; C310 cycloal kyl; C4_,, cycloal kenyl; an 25
am no acid residue |inked through a carboxyl group thereof; R19 is
i ndependently selected fromthe group consisting of H Cil,alkyl, preferably

C, . 6 al kyl NERS@H(@)(Keraikyl),G2yl arydbky ayylthiG; g&]hjrlkwfd/ eadll @Hsﬁfcﬁ@t?&’, C1,
al koxy; C _16al kyl thio; ? .10 cycl oal kyl ; C'0 cycl oal kenyl; C, .10
cycl oal kyngFyloxalesgeno, aylalkyhsubgtiputefdp@itivd or nrxepihalngess papticularly @) Ro2:

=S) R, SH,,;. ¢l 5 - | . ' L ;
g e e R e b i o B
subst i t ut edxyhdtBrobyde otliiohBrRiQgelRsac antiistitatet oraubsitensd wetbisdd t uted with

1- 2 hal ogens; hydroxyal kyl; 5 or 6 nenbered heterocycle, oxyheterocycle or
t hi ohet &r o&yE dalegeRsiunsubstituted or substituted with 1 or 5 nore hal ogens;

Each R20and R11.i s j@adepemdent selected fr the group consisti of H
G aTkyl . pr P! SRR o espen dertiiocisr) o et BiR shgmstig oith

cycl oal kyl ; ; L ¢ = ﬁ:l%, = i LS A1 endent |y
sel ected frC b‘%ﬁ, 1’%{1?@éﬂlggi%ll E%/“f C“%]EQ a ”R‘éa%y)( rg)l’lg’l% 1’t(§%§pkl§§wﬂ 3R24;
aryl; C, _leyayskedlkgl=OR TCEES)®Ye! oal kenyl ; Each Rand R4 is independently
sel ected fromthze2 group the group consisting of H, C -18 al kyl, preferably
C,,, alkyl, wheReiimind2penddrd selakehifromdgds OFF; C, wallkiyl,)C gfallenyhiCC, for m a

saturated heterocygl g, which heterocycle is %iti onally substituted with OH
or arylloor alsexEiNRoRacadlilesi aalealiys ; fa., eytlodlkaeyk relating to a third

aspect of the ppese i nyention relates to oynds according to the

general formul aﬁfcz)l,gﬁ %‘gﬁ"rdﬁ M@éﬁﬂ?ﬁfyaﬁ%ﬁcg%% the group the grou
consisting of H; C,, alkyl, preferably C,; alkyl, wherein C,, alkyl taken together
with N of R” can form a saturated heterocycle, which heterocycle is optionally

substituted with OH or aryl or an amino acid residue.

An embodiment relating to a third aspect of the present invention relates to
compounds according to the general formula (A), pharmaceutically acceptable
compositions, salts, tautomers, polymorphs and isomers thereof, and their
antiviral uses, wherein:

20 UisN;

R' is selected from hydrogen; phenyl unsubstituted or substituted with 1-3
R% 5 or 6 membered heterocycle, optionally benzo-added, containing 1-3
heteroatoms selected from the group O, N, and S, unsubstituted or substituted
with 1-2 R%; 1-naphthyl unsubstituted or substituted with 1-3 R’; 2-naphthyl

25  unsubstituted or substituted with 1-3 R’; C, , cycloalkyl, particularly C,,
cycloalkyl; C;, cycloalkenyl with the proviso that the double bond cannot be
adjacent to a nitrogen;

Y is selected from the group ~(CH,),~; O; $; NR"; -CH(CH,)-; -OCH,-;
-CH,0-; -OCH,-CH,; -CH,-CH,O; -CH,-O-CH,; -(CH,),.-+; -§-(CH,), 1 «(CH,)y.-

30 S-{CH,),,~ -NR"-{CH,),; -(CH,),s-NR"-; -CH,-NR"-CH,-; ~C(CH,),~; (cis or trans)
25



conpositions, salts, tautoners, polynorphs and isonmers thereof, and their
antiviral uses, wherein: 20 UsN, R is selected from hydrogen; phenyl
unsubstituted or substituted with 1-3 R 5 or 6 nmenbered heterocycl e,
optionally benzo-added, containing 1-3 heteroatons sel ected fromthe group
0, N, and S, unsubstituted or substituted wth 1-2 R6; 1-naphthyl
unsubstituted or substituted with 1-3 R6; 2-naphthyl 25 unsubstituted or
substituted with 1-3 R6; C,.,0 cycloalkyl, particularly C ., cycloalkyl;
CS., cycl oaCKeQH=QkL; licis be tpne)M(Sd=CERCH, Hie doubl e bond cannot be adj acent

to a nitrogen; Y is selected fromthe group 0;; S; NR. CH(CH3)-; -OCT-,-; -CH
O : -OCH, - CH2- ; Eadh R’ Brpg R wepﬁem y selected fmn hydesgergstzaighbos. (cH, ) 0. |

;- NR'-( Q. 3=~ ( - L ~- GH2- NR: - o )4; (Ci,s or trans)
25 Crizcr-Brenenpd Com GiRoby s Sty G O R ity s 61

i ndependen ; e . A . NG ot heg. 316 al koxy,
part Pcul ar F}%ﬁgﬁﬁgﬁglﬁw&g}{l ’q?tdrqg%gggﬁ CE\FF gﬁ?:’ﬂgt(g( %,’8@%?%/@%&“ cul ar §

Cl6al kyb; §he1€§’H:‘ plgrioxly; békdy Ay d rdiRneiNRYES in (MeFaase 6FR5, dgttiedlB9;is 5 phenyl ;
phenoxy; benzyl; hydroxymethyl or, in the case of R5, optionally is absent;
X i's sel ecBB¥Dfr om t he group -d-i2-; -CH(CH3)-; -CH,-CH2-; -CHZ CH-C-1,-;

- CH2- CH2- CH2- - * the - o - U { o T . =

cycl oal kyl | denck s SGH 205 Eyient e pHICHER A Oy GBI G o
CH(CH3) -, CH= ~CHR -OcHsetesteefepn wrlksyi-cwt ed or phenyl

substi t ut ed“(:jlvzxilfzt@rl:&z%%2 R'; 5%1;12 6rgrrenber ed’heter ocycl gl,z containing 1-3

het er oat oneydedlkylidehef rO@H he -GIHHEHNCH an@ HECH 6 STH- (&, -CH, -
substi t ut e%t['ﬁ@'lf 153}5'?%& ﬁ?napht hyl unsubstituted or substituted with 1-3
R1'; 2-Rap Unddbstirtthd or substituted with 1-3 RL7; C310 1s

cycl oal kyl, - par b UL ALl fomurbUBLARIYAr pieny! sELHRORLIFR L e provi so

that the
membered heterocycle, containing 1-3 heteroatoms selected from the group O, N,

and S, unsubstituted or substituted with 1-2 R”; 1-naphthyl unsubstituted or
substituted with 1-3 R”; 2-naphthyl unsubstituted or substituted with 1-3R”; C,

15 cycloalkyl, particularly C,, cycloalkyl; C, cycloalkenyl with the proviso that the
double bond cannot be adjacent to a nitrogen;

Each R° and R” is independently selected from the group H; straight or
branched C, ,alkoxy; straight or branched C,  alkyl; F; Cl; Br; I, OH; CN; NO,;
NR"R"; OCF,; CE,; C(=O)R";unsubstituted phenyl or phenyl substituted with 1-3

20 R”; 5 or 6 membered heterocycles, optionally benzo-added, containing 1-3
heteroatoms selected from O, N and S, unsubstituted or substitued with 1 or 2 R”;
2-naphthyl unsubstituted or substituted with 1-3 R”; C, , cycloalky}; C,,
cycloalkenyl, phenoxy; benzyl; hydroxymethyl; .

Each R’ and R’ is independently selected from H; straight or branched C,,

25 alkyl, preferably C, alkyl; phenyl; C(=O)R"; alternatively, R’ and R’, together
with the nitrogen to which they are attached, combine to form a 5-6 membered

ring;
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doubl e bond cannot be adjacent to a nitrogen; Each R6 and R17 is

i ndependently selected fromthe group H, straight or branched Cl. 6al koxy;
straight or branched C,_,alkyl; F, d; Br; |I; OH CN NO; NR'Rl4; COCF3;
CF3; C(=O) R18; unsubstituted phenyl or phenyl substituted with 1-3 20 R19; 5
or 6 nenbered heterocycles, optionally benzo-added, containing 1-3

het eroatons selected fromO, N and S, unsubstituted or substitued with 1 or
2 R19; 2-naphthyl unsubstituted or substituted with 1-3 R19; C, , cycl oal kyl;

C5. 7 cycl oal kePath R'pheriokis indepadentlipyelieeped] frirh H;: O psthaiffit @ tskaRéhdds
i ndependently selected fromH, 'straight or branched d - 25 al kyl,

pr ef er abl yCGg a]hylkprefelphbh@,g alk}(L‘:BiD)‘EP%IZf ordiranched:C @l oxyRprefexabBeC, t oget her
with the ni j\]n%ﬁgg}lch they are attached, conbine to forma 5-6 nenbered
ring; 26 ﬂx enyl;; ndependently selected fromH OH straight or

branched C, . b ef ; r anghed C, _,,

al koxy, prefera%ﬁ%“i%l%n&)fél koxy ¥)Kﬂ%§ﬁ%€% éé}:éd @ﬁltn %a%&ﬂ’g%l g‘:m % Tii S
lndepenﬁen%ieyeﬁsiye@t 8dai hPBi'Méﬁc]Qé 1th§1y1al kyl, 5 preferably

C, .6straight or branche al kyl ; phenyl; " Each k2 is selected fromthe group

H, C, .18 al kyl ,Eguhd®’ elsableytedfrc&nshe gragipt HoC,  dikpinphefelrabl k(| strpiphtpl; Each W8
and R'" is | ndependentl selected fromH, straight or branched Cl1, alkyl,
pr ef er abl ybranch %FI%YI PheRdy| O)R' 10 Each R 5 and R16 is independently

sel ected fromt 10U ht rangh Rgis
selected fromt ?}' ?}gd E‘ lsg?lnldgp E’ Mﬂm(rﬁ’ %raéslﬁto‘;\%p §&e§y§h¢ or
branched ]gﬂq, 2 70R21; OCF3, C(=0 R22; phenyl;
phenoxy; C%lkﬂi ??éfeﬁa%(ljy okﬁyr@% iS Eag R7 and RZ' is i ndependent |y
sel ectggl from HEaHlRBngR" ¢ uéarega@a@my%electecpﬂrm the REGHSHBIA Ystiaighialky! ;
phenyl; C(=0) R12
branched alkyl; phenyl;
R" is selected from the group H; straight or branched C,  alkoxy; straight or
branched C, ,alky}; F; Cl, Br; OH; NO2; NR*R™; OCF,, C(=0)R”; phenyl; phenoxy;
benzyl; hydroxymethyl;
15 Each R” and R” is independently selected from H; straight or branched C
alkyl, preferably C, ,alkyl; phenyl; C(=O)R";

1-18

R” is selected from H; OH; straight or branched C,  alkyl; straight or
branched C,,,alkoxy, preferably C,  alkoxy; NR”R™; phenyl;
Each R”and R* is independently selected from the group H; C,_,alky],
20  preferably C,  straight or branched alkyl; phenyl.

An embodiment of a fourth aspect of the present invention relates to
compounds of formula (A1) wherein R'is direétly linked to the imidazoi4,5-
d]pyrimidine ring structure, pharmaceutically acceptable compositions, salts,

25 tautomers, polymorphs and isomers thereof and their use in a treatment of viral

infection or to manufacture a medicament to treat viral infections, wherein:
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O is selected fromH, OH straight or branched C, .6al kyl; straight or

branched C,. 18 al koxy, preferably C _6 al koxy; NR 3R24; phenyl;

Each R3 and

R14 is independently selected fromthe group H, C, _,, alkyl, 20 preferably
C, .,straight or branched al kyl; phenyl. An enbodi nent of a fourth aspect of

the present invention relates to conpounds of fornula (Al) wherein R

directly |

inked to the imdazo[4,5- d]pyrimdine ring structure,

is

pharmaceutically acceptabl e conpositions, salts, 25 tautomers, polynorphs

and isoners thereof and their use in gstreatnent of viral

manuf acture a nedicanent to treat virgl infections, wherein: 27 Rs |

1Y / R

NR3-X N R (A) URSN il selected from phenyl

substituted with 0-3 R6; 5 or 6 menfer ed] he er%qycle containing 1-3
né 5

het eroat ons sel ected fromthe groupyO,

1- napht hyl

a

substituted with OR3-R67

C3., cycloalkyl; C4-,0 cycloallcenyl; R, R and RS are independently
sel ected from hydrogen; straight or o Rranched C, _6 al koxy; straight or
branched C,_6 alkyl; F, d; Br; I; OH CN, NO®; NR/R; OCF3; CF; C(=OR;
phenyl ; phenoxy; benzyl; hydroxynethyl or, in the case of R5, optionally is

infection or to

Ra U N

, Substituted with 0-2 R6;
aphtMyl substituted with 0-3 R6;

absent; X is selected fromthe group -(8Hp-; -CH(CH3)-; -CHZ CH, -;
-CH, d -L, - CH, G%I—N;CI—I_-CI—I, CHz; -OCH, CHzZ-; -SCHZ-CH, ; -NR10-CHzZ CH,-; C37

5

15

20

R’ is selected from phenyl substituted with 0-3 R®; 5 or 6 membered
heterocycle containing 1-3 heteroatoms selected from the group O, N, and 5,
substituted with 0-2 R%; 1-naphthyl substituted with 0-3 R%; 2-naphthyl substituted
with 0-3 R%; C,, cycloalkyl; C, ,, cycloalkenyl;

R, R'and R’are independently selected from hydrogen; straight or
branched C, ,alkoxy; straight or branched C,  alkyl; F; Cl; Br; I; OH; CN; NO,;
NR'R%; OCF,; CF,; C(=0)R’; phenyl; phenoxy; benzyl; hydroxymethyl or, in the
case of R5, optionally is absent;

X is selected from the group —-CI,-; -CH(CH,}-; -CH,-CH,-; -CH,-CH -CH,-;
-CH,-CH,-CH,-CH,; -OCH,-CH,-; -SCH,-CH,-; -NR"-CH,-CH.-; C,,
cycloalkylidene; -C(CH,),; -CH,-CH{CH,)-CH,-; -CH(CH,)-CH,-CH,-; -CH,-CH,-
CH(CH,)-; -CH=CH-CH,;

R’ is selected from phenyl substituted with 0-3 R”; (benzoannellated) 5 or 6
membered aromatic heterocycle containing 1-3 heteroatoms selected from the
group O, N, and , substituted with 0-2 R”; 1-naphthyl substituted with 0-3 R”; 2-
naphthyl substituted with 0-3 R”; C,, cycloalkyl; C, ., cycloalkenyl with the
proviso that the double bond cannot be adjacent to a nitrogen;

. R*and RY are independently selected from the group H; straight or
branched C, ,alkoxy; straight or branched C,  alkyl; F; C; Br; I; OH; CN; NO,;
NR"R"; OCF,; CE,; C(=0)R"; phenyl; phenoxy; benzyl; hydroxymethy];
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- 2- CH2-
CH(CH,)-; -CH=CHCHZ; R3 is selected fromphenyl substituted with 0-3 R Z
(benzoannellated) 5 or 6 nmnenbered aromati c heterocycle containing 1-
het ercat ons selected fromthe group O, N, and S, substituted with 0-2 R17;
1' napht hyl substituted with 0-3 R17; 2 20 naphthyl substituted with 0-3 R' ;
C3_7 cycloalkyl; C, _,, cycloalkenyl with the proviso that the doubl e bond
cannot be adjacent to a nitrogen; R and R17 are independently selected from
the group H stR’aingR’ ae¢ indupandbedy StlededdeaxI; stahipt 6hbravichéd @peiied; C, . 6

al kyl; F, d; Br; I; 9—!; g:N; N? NR13R'; OCF,; CF3; C(=O R g; phenyl;
phenoxy; bemenyl;; ClsgiRoxy Meahgd R, RgetRer witth tRBnitregamidepbictiehey sresel ect ed from

b S B SO £ 0, o e
RIS (09 i AR RIS e,

R is sel egledsftio bMBradeRMPCH alkox® Nt Y gREn@E branched al kyl ; phenyl;
RZis sel ecfféjgl flgomthe gr oup"ﬁl—ell; éy.(sbstrai'ghtn%r branched al kyl ; phenyl;

Rt3 and R' are R'hidgpromerfidy th@gﬁﬁiéﬁﬂ; €1 effatght ok badrghed alkybrpeaped Cl. 6

al kyl ; phenyl; C]£:O) R a; 10 R15 and R16 are | ndependently selected fromthe
group H, C, -, stRaisghlected fréimahe geaiplk{|  strpipitipk bradwhedbbgiliphenylbf a fifth
aspect of the present . .invention relates to conpounds of formula (A),

phar maceut i cal 15 @ Bprapinslepsnseniht selasted Gam §; straighter brsaehed Gal yvi nor phs
and i soner d, t hei 4dn atreatnent of viral infection or to

manuf act ur@kgﬂﬁgﬁ?ﬁé{}é%ﬁﬁi o treat viral infection, wherein: UisN. R is
sel ect from phe u i LLu i J3 25 or 6
rrenberz(g het er ggy%:ﬁﬂeRco%?i‘%g?&ne %g&%ﬂgp%eé%g%%béin@%%g%}é?%?’fsrtong}tl I group O,
N, branched alkyl; phenyl.

15 cycl oal kylidene; -C(CH3)2; -CH, -CH(CH,)-CHZ; -CH(CH3)-CH CHZ-; -CH
3
3

An embodiment of a fifth aspect of the present invention relates to
compounds of formula (Al), pharmaceutically acceptable compositions, salts,
15 tautomers, polymorphs and isomers and their use in a treatment of viral infection
“or to manufacture a medicament to treat viral infection, wherein:
Uis N; '
R’ is selected from phenyl unsubstituted or substituted with 1-3R% 5 or 6
membered heterocycle containing 1-3 heteroatoms selected from the group O, N,
20 and S, unsubstituted or substituted with 1-2 R%; 1-naphthyl unsubstituted or
substituted with 1-3 R%; 2-naphthyl unsubstituted or substituted with 1-3R% C_,
cycloalkyl; C,, cycloalkenyl;
R’ and R* are hydrogen;
R’is absent;
25 X is selected from the group -CH,-; -CH(CFL)-; -CH,-CH,-CH,-; -OCH,-
CH,-; -CH=CH-CH,; '
R’ is selected from phenyl unsubstituted or substituted with 1-3 R”;
(benzoannellated) 5 or 6 membered aromatic heterocycle containing 1-3

heteroatoms selected from the group O, N, and §, unsubstituted or substituted
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20 and S, unsubstituted or substituted wth 1-2 R6; 1-naphthyl unsubstituted
or substituted with 1-3 R6; 2-naphthyl unsubstituted or substituted with
1-3 R6; C' cycloalkyl; C67 cycloalkenyl; RZ and if are hydrogen; R5 is

absent; 25 X is selected fromthe group -CH,-; -CH(CH3)-; -CH, -CH= CHZ ;
-OCH,- CH, ; -CH=CHCHZ-; R3 is selected from phenyl unsubstituted or
substituted with 1-3 RI'; (benzoannellated) 5 or 6 nenbered aronatic

het erocycl e containing 1-3 heteroatons selected fromthe group 0, N, and S,

unsubsti t g } Ang o = " huted or
substi t ut g‘gﬁg\nl%lil}%ﬁ%ﬁm&g napr?t hyt}gd %g S%ﬁt%ta %ﬁ%ﬁ%@ﬁ&%ﬂ%@t?&% -

cycl oal kyl substituted wattomB Reedy] cytddalilh€, Ry elvhlkenyhaithithe prélgsbitat Bend cannot
be adjacent to a nitrogen;, Each R6 and R7is i ndependent Fy selected fromthe
group H, sdowilghondcantiheadidvedt © awitzogenxy; strai ght or branched C,_6

al kyl; F, d; ;o ls OHON, :*I\ICE; NR' Ry, Cﬁ:FS; . =Q) R ;. phenyl;
phenoxy; benzy%achﬁ%‘féﬁlre‘tgﬁ? ?Pq%{epgygﬁ%té & &g'rﬁrlq%’é%) St’éqlg%c&ht or

br anche | ; ' d & g KQXY; (ENR' 5. phenyl ; R12
is sel esgt g%r-aﬁ (r:}gém ﬁgl%%giiéﬁgh%tbég é@%@iﬁ?ﬁgjﬁ@br@%{@hg ﬁgﬂ yr%\ﬁ)ﬁhenyl; 10

Each R13 aN#t“Rt40OCE,; QRapeOiRhbhynplepeaions, héroil; iy desbkaheiy;or branched C, , 6
al kyl ; phenyl; C(=0 IF\G’F%; and Egch ﬁl( 5 and O?gli r%rdependengl y selected from

the group H CIR’6s stlectedyfiom bi; O atelight oabkarched g pydkyl; Bradyhtembodi ment  of
present invention in its sixth aspect conprises the conpounds of fornula
(Al), pharbraseliad CalallioxyeBptabpberBhpositions salts, tautoners, and

manufactur e o TodRSSIRERE TEOT R BIOUA Hof (S HREEY PRI ER ) ROSKE
10 Each R® and R is independently selected from H; straight or branched C,
alkyl; phenyl; C(=O)R"; and
Each R® and R" is independendly selected from the group H; C,straight
or branched alkyl; phenyl;

15 An embodiment of present invention in its sixth aspect comprises the
compounds of formula (A1), pharmaceutically acceptable compositions salts,
tautofners, and isomers thereof and their use in a treatment of viral infection or to
manufacture a medicament to treat viral infection, wherein:

Uis N;

20 R'is selected from pheny! unsubstituted or substituted with 1-3 R%; 5 or 6
membered heterocycle containing 1-3 heteroatoms selected from the group O, N,
and S, unsubstituted or substituted with 1-2 R®: 1-naphthyl unsubstituted or
substituted with 1-3 R 2-naphthyl unsubstituted or substituted with 1-3 RS,

R’ and R* are hydrogen;

25 R®is absent;

X is selected from -CH,-; -CH(CH,)-; -CH,-CH,-CH,-; -OCH,-CH,-;
~CH=CH-CH,-;
R’ is selected from phenyl unsubstituted or substituted with 1-3 R, 5 or 6

membered aromatic heterocycle containing 1-3 heteroatoms selected from the

30



20 R is selected from phenyl unsubstituted or substituted with 1-3 R6; 5 or
6 nenbered heterocycle containing 1-3 heteroatons selected fromthe group
O, N, and S, unsubstituted or substituted with 1-2 R6; t-naphthyl
unsubstituted or substituted with 1-3 R6; 2-naphthyl unsubstituted or
substituted wth 1-3 R6; R2 and R4 are hydrogen; 25 R5 is absent; Xis
selected from-CH2 ; -CH(CH3)-; -CH2-CH,-CH,-; -OCHZ CHZ ; -CH=CH CH2-; R3
is selected from phenyl unsubstituted or substituted with 1-3 R'; 5 or 6
nenber ed ageARt OCNDSAEE0EbSHERE 3t fitRtinded Wik %qaf;qfﬁ?afiﬂh%ﬂ ed fromthe
30 group O, N, and S, unsubstituted or_substituted wth 1-3 R'; 1- napht hyl
unsubst i t utreshbstinstad ot tbstidted with 1-BR Y2 ngphihphttsrbstinged st suhatieatedr
substituted wth 1-3 R'; Each R6 and R' is independently selected fromthe
group H, ser’fé‘i]gﬁB or 5 branched C16 al koxy; straight or branched d 4al kyl ;

F, d; Br; I; X X 7. .NRL3RI 4; OCF3; 3; =0) R9; phenyl - phenoxy;
benzyl ; hydrox%Aé:t["%lla,nlc\{%7 15@9@%@8&Y§F%ﬁe&§r@|&%5@?§ﬁis 1g]EBi'r‘g\rnched C ,6
al kyl ; strgj IHEBSC C i N , T kS.sel ected
fromt hi g?foaglgﬁ?—‘f?&ef . bS f%%ﬁﬁ%@%abgﬁ%%gtﬁMﬁ leg‘f’ﬁ% P;{’ ?é\]? IE'%(?;% R19 and
R 4 is i ndppérdeaidry: Gl eI’ phefytibheiddi Biizyd hkiraRehethyd _,  al kyl ;
phenyl; C(=0) R15 and Ezich@JF\?S fgrﬁld% i's )ﬁlndepze}ﬁdzaﬁ I 5;:f’sel ey?t ed fromthe
group H C, strRiigbélected floma bt RH; atdight ordnanghedrq), allkhd; stmighthadi ment  of
present invention in its sevlgqéh aspect conprises conpounds of fornula

(Al), pharbroeched €a) alyoge SEptabiphesplmposi tions, salts, tautoners, and
isoners thereof _a@and their use in at ment .of viral infection or to
manuf acture a nRdiTEMSHA FonyihegrouR ?ﬁﬁa%ﬁ%?@r%ﬁ@hﬁeﬁ:@w,:
10 Each R” and R* is independently selected from H; straight or branched C,
alkyl; phenyl; C(=O)R™ and |

Each R” and R is independently selected from the group H; C,straight or
branched alkyl; and phenyl.

15 An embodiment of present invention in its seventh aspect comprises
compounds of formula (Al), pharmaceutically acceptable compositions, salts,
tautomers, and isomers thereof and their use in a treatment of viral infection or to
manufacture a medicament to tfeat viral infection, wherein:

Uis N;

20 R’ is selected from phenyl unsubstituted or substituted with 1-3 R%; 5 or 6
membered heterocycle containing 1-3 heteroatoms selected from the group O, N,
and S, unsubstituted or substituted with 1-2 R®; 1-naphthy! unsubstituted or
substituted with 1-3 R%; 2-naphthyl unsubstituted or substituted with 1.3 Rﬁ;_

R? and R' are hydrogen;

25 R’ is absent;

X is selected from ~CH,-; -CH(CH,)-; -CH,-CH,-CH,-; -OCH,-CH,~;
-CH=CH-CH,-;
R’ is selected from phenyl unsubstituted or substituted with 1-3R”; 5 or 6

membered aromatic heterocycle containing 1-3 heteroatoms selected from the
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20 R is selected from phenyl unsubstituted or substituted with 1-3 R6; 5 or
6 nenbered heterocycle containing 1-3 heteroatons selected fromthe group
0O, N, and S, unsubstituted or substituted with 1-2 R6; 1- napht hyl
unsubstituted or substituted with 1-3 R6; 2-naphthyl unsubstituted or
substituted wth 1-3 R6; RZ and R are hydrogen; 25 RS is absent; X is
selected from-CH2-; -CH(CH3)-; -CH CH, CH -; -OCH2-CH, ; -CHCHCH2-; R3
is selected from phenyl unsubstituted or substituted with 1-3 R'; 5 or 6
menber ed th N NEIES ARKEbSHERY & AibdErdked Wi £598% aBpRgh@ct ed from the
31 group 8@1%%?; a’gg’ S, %’nsus%sfgiltut e%l or "substituted W th f’ﬁgﬁ}% 1- napht hyl
subst i t ut edibstitdted watH1-3,R'2 20aphtipl ungabsthatdd o RbbsBfutedibath 1-9RY with 1-3
R'; Each R6 and R ias indwependently sel ected from hydrogen; straight or
branched C, . 6alBakyR’ astlrRii glindepenidentiy beldcie fromhkdioges; sithighBor, 1; OH, CN;
NOy 5 NR 3R 4; OCF3; CF3; C(=OR9; phenyl; phenoxy; benzyl: hydroxynethyl;
RO is sel dapeeghed Gﬂlﬁuﬁoxﬁ-ﬁﬁ%lgl“%‘?fgtﬁﬁn@?eﬁﬁﬁ@‘w&d:} EL By K Cl\%l\?é%ar ght or
br anched 6,al V. ~NORLG -phenyl 2 0s.selected fromthe group H C, .6
strai ghS[ (%Rbpahdéﬁ%‘dC&P’k?q_;%)ghgﬁﬁ'lx)fl’P rck,CH(YFQb %‘Zé’ir )/ m)l%mg%ﬁ'gpendent |y
sel ected from He; i : AdeBlKYLi ht A =O R"; and
1S EE18480 ok I‘P"Cﬁ@,@sﬁ%%el e or raiiche df(i é%?’%%% 8?(

Each R15 and RI6 is | ndependently cte rom-t 6 straight

or  branchadnahddyC;, allskyp NRIT'; pAan@inbodi ment of the present invention in
its eighth aspect relatés to 15 conpounds of the formula (A2),

phar maceut i cal IB’ aeekpteddremdbegeosip HpGs, staagfht o braradied ntkyd;, pheakynor phs and
i soners thereof and 3their use in a treatnment of viral infection or to

manuf act ure a raghdanand Rt ds independantly selastaskirporfIRgraight orferyached C,
10 alkyl; phenyl; C(=O)R”; and -
Each R” and R" is independently selected from the group H; C, straight or
branched alkyl; and phenyl. ‘

An embodiment of the present invention in its eighth aspect relates to
15 compounds of the formula (A2), pharmaceutically acceptable compositions, salts,
tautomers, polymorphs and isomers thereof and their use in a treatment of viral

infection or to manufacture a medicament to treat viral infection

R5

l R25
4 /
R YU N
| | )
RS_X/N N
i
20
(A2)
wherein
UisN;

R' is selected from hydrogen; aryl unsubstituted or substituted with one or
25 more R, heterocycle unsubstituted or substituted with one or more R®, C, ,
cycloalkyl unsubstituted or substituted with one or more R and C,,, cycloalkenyl

unsubstituted or substituted with one or more R®;

32



~Rt 1 // R3- Nz 20 (A2) wherein UsN R is selected from hydrogen;
aryl unsubstituted or substituted with one or 25 nore R, heterocycle
unsubstituted or substituted with one or nore R6, C,.,0 cycl oal kyl
unsubstituted or substituted with one or nore R6 and C, .11 cycl oal kenyl
unsubstituted or substituted wwth one or nore R 32 X is selected fromthe
group consisting of a divalent, saturated or unsaturated, substituted or
unsubstituted C, Cl, hydrocarbon group optionally including one or nore

het eroat ons in Xheseleddd froa the(groayicdfdstiniasf klievalet estapdtedot s not | i nked
to N of the nucleus), said heteroatons being selected 5 fromthe_group

consi st i nguBsatgrate, sghﬁqutecg%ﬁns&g:s’@tutgi i @y hadeocarbest gropprAntionatiyp -

TS el o B e n B SR ARl L O (22

al kenyl enehet(emdsmag no@ikdd ©HRof thdRuded) keany hewesatiRs fb%]r%@e%&é%ld f rom t he
group consisting of aryl; aryloxy, arylthio; aryl-NRLO- nmenber ed

het er oc§cl &omotheigaoep @@Wstengaef On$ ondiNrches &, ; allgiteneafior oemple dCFar y| |

ooy o, S A O SRR TR et eoueL e PR er 00V e

o7, P2 PSS CL R, g, A s bt Corkerplag 11 1

provi so t héstuchfis XCik=Gi-GHly G palkytglean; al kenyl ene or an al kynyl ene, then X

COITpI‘Ai ses at | ea§ts sglegtggl l%lgorﬂl?lgg grrll‘soup consisting of aryl; aryloxy; arylthio; aryl-NR"-;

10 5or 6 membered heterocycle, oxyheterocycle or thicheterocycle;; and each of said
aryl, aryloxy, arylthio, aryl-NR"-, 5 or 6 membered heterocycle, oxyheterocycle or
thioheterocycle is optionally substituted with one or more R”; C, , cycloalkyl,
oxycycloalkyl or thiocycloalkyl; C, , cycloalkenyl with the proviso that the double
bond cannot be adjacent to a nitrogen; H with the proviso that if X is an alkylene,
15 an alkenylene or an alkynylene, then X comprises at least 5 carbon atoms;
R'is independently selected from the group consisting of hydrogen C,.,
alkyl; C,,, alkenyl; C, , alkynyl; C_, alkoxy; C,, alkylthio; halogen; OH; CN; NO,;
NR'RY OCF,; haloalkyl; C(=0)R’; C(=S)R’; SH; aryl; aryloxy; arylthio; arylalkyl;
C, ., hydroxyalkyl; C,, cycloalkyl; C, , cycloalkyloxy; C, cycloalkylfhio; Cio

20 cycloalkenyl; C, , cycloalkynyl; 5 or 6 membered heterocycle, oxyheterocycle or
thioheterocycle; optionally R’ is not -OH, -SH, =0 or =S;

R’ is independently absent or selected from the group consisting of
hydrogen; C, ,; alkyl; C, ; alkenyl; C, ; alkynyl; C_, alkoxy; C, , alkylthio; halogen;
OH; CN; NO,; N R'RS OCF,; haloalkyl; C(=O)R9; C(=S)Rg; SH; aryl; aryloxy;

2 arylthio; arylalkyl; C, , hydroxyalkyl; C, , cycloalkyl; C, , cycloalkyloxy; C,,,
cycloalkylthio C, , cycloalkenyl; C, , cycloalkynyl; 5 or 6 membered heterocycle,
oxyheterocycle or thicheterocycle;

Each R’ and R is independently selected from the group consisting of
hydrogen; C, , alkyl; C, , alkenyl; C, , alkynyl; C,, alkoxy; C,, alkylthio; C,
30 cycloalkyl, C,,, cycloalkenyl or C,,; cycloalkynyl; halogen; OH; CN; NO,; NR'RY
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R4 is independently selected fromthe group consisting of hydrogen C, .12

al kyl; C,,8 al kenyl; C218 al kynyl; Ci1,8 al koxy; d _18 al kylthi o; hal ogen;

OH, CN;, NO, NR RO; OCF3; haloalkyl; C(=OR9; C(=S)R9; 5H aryl; aryloxy;
arylthio; arylalkyl; C _16 hydroxyal kyl; C3.10 cycl oal kyl; C, .10

cycl oal kyl oxy; C30 cycl oal kylthio; C3.4 0 20 cycloal kenyt; C, .10
cycl oal kynyl; 5 or 6 nenbered heterocycle oxyheterocycle or

t hi ohet erocycle; optionally Ris not -CH, =O or =S; R5 is independently

absent or ggie J@@ C d .~,8 alkyl; Cz,8
al kenyl; C, , 8% gﬁ:&rllﬁ 10@{3‘ a%%gm QHShlsyq a&glog?'hll? hdgtlgg%lgn i OH, CN; NCJZ
NR RS; CLFz&‘y Eﬂhj/loajr K«)ptiorﬁlly@)mfbeﬁiydﬁ)a@lall@ﬂ-ﬂuca(qﬁnonaﬂy ladenzy ZRioBydrt hi o;
cyel oal kyi @%@ sed blieyetiole Reryibracsls o gyewa%q%@%@fc'ﬁ?ﬁa o) Mo od
heterocycl e

i ndependen %ﬁ’dﬁ%};%m{ﬁg érs}gﬁ%; %‘g}gm ﬁa 1""&9?%?05%?4@’% 16 al kyl;
2, ? a: telntyi é)eﬁfﬁioll&rﬁlllaﬂwl‘l%ho (cf%:tmnaél:@alwo ltllﬁio) ﬁoﬁi iﬁ)élr&ﬂé:r@i h@erog_/'c@p NG
cycl oal ky cycl oal ken cycl oal kyny al ogen ;
NR R8;  330xdrleropyiloes ﬂkwhetc;(oeml%ﬁi lm)édspﬂealkﬁrns oahwall}aﬁlﬁ:s@wed aryl t hi o

ary] al kyl ; yI al k}/ ]gxy (optionally a oxybenzyl); arylalkylthio (optionally
a benzyl t WWE- T BPre B nenber ed heterocycle, oxyheterocycle or

thloheterocycl r

arylthio, aryl a Cﬁ]ﬂz%gp ??a?qu%kghfmy ( ona??c}:ﬂ‘oﬁ—I %éggggg Cxﬁlfﬁ{éﬁjﬂiial kyl t hi o
(optional | g salkgnzyl dikeey]; aglar,  GyeRatienad hetRanen Igren@i&mgé&rocycl e or
t hi oheterocycl gﬂ €{“18 lﬁ%{iﬂ?l?x al IJk | is optl t(;tgal |y sgbstl tuted with 1 or
nmore 81®1. hﬁaxdwyﬂarﬁ(#@ﬂ sC(#&)é‘b mmtyz) el mstdak lindea thbeugjr @opborylsi st i ng
of H C1" alkyl; C'a allcen ézﬁg C,_10 cycloal kyl; C, _13 cycl oal kenyl ;
5-6 nenberg@uﬁ:’dhﬁ@péraéf@wf@e togt syw@zthenatﬁogﬁﬁﬁ@dwa@hd ¢esi due

'W!?Eefhzhaé)&“%za‘s‘n@qago%ww PR 210 e et e
menber ed het er ogyhl€:and R is independently selected from the group consisting of H;
OH; C, , alkyl; C,, alkenyl; C,,, cycloalky); C,,, cycloalkenyl; C, ,, alkoxy; NRR";

15 aryl an amino acid residue linked through an amino group thereof;

Each R” and R" is independently selected from the group the group
consisting of H; C, ,, alkyl; C . alkenyl; C, , cycloalkyl; C ., cycloalkenyl; aryl;
C(=O)R"; 5-6 membered heterocycle; an amino acid residue linked through a
carboxyl group thereof;

20 R" is independently selected from the group consisting of H; C, , alkyl; C, .
alkenyl; aryl; C,,, cycloalkyl; C, , cycloalkenyl; an amino acid residue linked
through an amino group thereof;

Each R” and R" is independently selected from the group consisting of H;

C, ,alkyl; C, ,alkenyl; aryl; C,,, cycloalkyl; C,,, cycloalkenyl; C(=O)R"; C(=3)R"”;

25  anamino acid residue linked through a carboxyl group thereof;

Each R” and R" is independently selected from the group consisting of H;
C, . alkyl; C, ,alkenyl; C, salkynyl; aryl; C,,, cycloalkyl; C, , cycloalkenyl; an

-amino acid residue linked through a carboxyl group thereof;
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Each RO and R18 is independently selected fromthe group consisting of H
OH C, _15 alkyl; C2,6 alkenyl; C, .10 cycloal kyl; C4.10 cycl oal kenyl; C, .10
al koxy; NR15R 6; 15 aryl an am no acid residue |linked through an am no
group thereof; Each R70 and k' is independently selected fromthe group the
group consisting of H C,.,8 alkyl; C1,alkenyl; C3.10 cycl oal kyl; C4,

cycl oal kenyl; aryl; C(=OR'; 5-6 nenbered heterocycle; an am no acid
residue |inked through a carboxyl group thereof 20 R12 is independently

sel ected from tlblé aha lﬁg %Elel?ﬁdcﬂ- HhEe K |; aryl;
C, .10 cycl oal kyl ; o ;% cycl oal kenyl ; N a 1%Jam gh%m due ‘1‘“| nked through

an am no glbmﬂm'ab]lyeflqalk;yl @ghll&r@l a(f;qsaﬂliﬂi i1sCj llepan gestetaplis€l etiteg; from t he
group consisti 10 _al keny]|; .aryl; C, .10 (ﬁ/cl oal kyl ;

O b ARG 6 ey de BV IEE ms el oAk o I el 8 i

h h | d
hé%”?heag?@t%%%ﬁf&mr DI FREIIR CADORT SR CIRIRRETERIDY, P o oot ©
aryl; G3., N KA Gy sty 8o, AL i achisenl gy || nied

through a car oxy t her’eof : ndent |y selected fromthe
group consayioxyy aqﬂthib a@ylalkyl aﬂulbyhtutecfo wethel abﬂn;or{:’mﬁlogbﬂrw parthddlai kenyl ;

it oS IR S s ritmen SR (e
mﬁgé(c)(o?’iyéégé %Ld%!))r tﬁhﬁ&¥%g%ﬁgs %tgﬁ 0%% gl’tlﬁ%fi% g) each of said

aryl, arymhoxyhalagghd;hi o, aryl al kyl substi tuted with 1 or nore hal ogens,

particularly a _phenyl sugstltut ed with 1-2 hal ogens; hydroxyal kyl; 5 or 6
nmenber éd het er o@%ﬁfbl% an Ry%WB@W@%M@%%&@M@@;@%C@%ﬁm@fdﬁst| t ut ed

or substit oge ach. R~
i ndependen 113/3 ]&\g? etf‘ér&g B’r‘c}m&ﬁ% 55@& éfﬁ&ﬁ?yﬁ%’ L&y s @i%‘ia]%}’]kﬁ-lp
pr ef er abl y | gayl, C2.,, alkynyl; aryI ; C3_11 cycl oal kyl ;
C ., cyc a(fak I>I chl% %gisiqus) Ru;
R”is independently selected from H; OH; C, ,alkyl; C, ,alkenyl; C

118
alkoxy; NR®R”; aryl; C, , cycloalkyl, ; C,,, cycloalkenyl;

15 Each R”and R* is independently selected from the group the group
consisting of H; C,, alkyl, preferably C,, alkyl, wherein C,, alkyl taken together
with N of R” can form a saturated heterocycle, which heterocycle is optionally
substituted with OH or aryl or an amino acid residue;

Z is selected from (=0), (=S), and (=NR*);

20 R” is selected from the group consisting of of H, C, ,, alkyl, preferably C,,
alkyl; C, . cycloalkyl, such as C; , bicycloalkyl; C,  cycloalkenyl; (C, cycloalkyl)-C,.
,alkyl; aryl, such as phenyl; 5 or 6 membered heterocycle, such as pyridyl;

alkyl, preferably C, , alkyl, C,.,

cycloalkyl, C, ,cycloalkenyl, (C,,cycloalkyl)-C, ,alkyl, C,  bicycloalkyl,

alkylaryl, such as benzyl; and each of said C,

25 adamantyl, phenyl, pyridyl and benzyl is optionally substituted with 1-4 of each
of C,, alkyl, C,, alkoxy, halo, CH,OH, oxybenzyl, and OH; and heterocycle having
3 to 7 carbon atoms, preferably a saturated heterocycle wherein the heteroatoms
are S, $(0), or S(O), separated from the imidazopyridyl ring nitrogen atom by at

least 2 heterocycle carbon atoms; and
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R21 is independently selected fromH, OH Cl.18al kyl; C21, al kenyl; C, _,,

al koxy; NeK ; aryl; C -,, cycloalkyl, ; C .10 cycl oal kenyl; 15 Each Rand O
is independently selected fromthe group the group consisting of H C _18
al kyl, preferably CZ , alkyl, wherein C2.3 al kyl taken together wth N of
R22 can forma saturated heterocycle, which heterocycle is optionally
substituted with OH or aryl or an amno acid residue; Zis selected from
(=0, (=S), and (=NRV); 20 0 is selected fromthe group consisting of of H,

GST0bi cyel oal kyk: SCeekd pmRetie LR B R R AT Gyt
such as pheaydlsalieylpC, falkgElrhei edyhéitd) achckdensyich as pyridyl; alkylaryl,

such as benzyl; and each of said Cl.15 alkyl, preferably C alkyl, C,0
cycl oal kyl, C3.10cycl oal kenyl, (C3.2cycl oal kyl)-C, _, al kyl,

C5_11bi cycl oal kyl., 25 L, | i |, L.s.optionally
substituted w t%nfp‘i’ocﬁ&gggﬁil%Sfpr%%sg%éﬁeﬁ@g? u?:}fcls gﬁ}gés 9%3?18%3%&204,
oxybenzyl , c@goidis Gite ietr@ilagnel, ®hasmhdthtically Bccépealdeimpbaibas, BaRS erably a
saturated heterocycle wherein the heteroatons are S, S(O, or (O)é

separ at ed fausemetsepolyimtapbpand dgoimerp theraot arggdeiratsern byreafmenteafstirg
het er ocycl e ,car bon .atons;. and 35 7 is.selected . f.rom.the group consisting
of H C " EQ‘FCEIW,OI'&? s 3?%‘5\? %Weﬁ%c(ae}eft?? %‘rc??/*c‘f‘&%h“;}fﬂfnﬂ’%, dal kyl ; aryl;

aryl al kyl , such as benzyl. An enbodi nent of the present invention inits

ninth aspect relates to 5 conmpounds of the fornmula (A3), pharmaceutically
accept abl e conpositions, salts, taut rs, polynorphs and isoners thereof

and their use in a treatnent of \agral infection or to manufacture a
nedi canent to treat viral infecti NUNIY | ~RL R3-X N N Rzs
I \>——R1
}st
Z
10
(A3)
wherein
UisN;

R’ is selected from hydrogen; aryl unsubstituted or substituted with one or
15 more R’, heterocycle unsubstituted or substituted with one or more R%, C, ,
cycloalkyl unsubstituted or substituted with one or more R°and C,,, cycloalkenyl
unsubstituted or substituted with one or more R®
X is selected from the group consisting of a divalent, saturated or
unsaturated, substituted or unsubstituted C, C, hydrocarbon group optionally
20 including one or more heteroatoms in the main chain (provided that the
heteroatom is not linked to N of the nucleus), said heteroatoms being selected
from the group consisting of O, S, and N; such as C, ; alkylene, (for example ~CH,-
, -CH(CH,)-, -CH,-CH,-, -CH,-CH,-CH,-, -CH,-CH,-CH,-CL,), -(CH,), ,-O-(CH,), -,
-(CH,), -5-(CH,), -, -(CH,), -NR"-(CH,), -, C, , cycloalkylidene, C,, alkenylene
25 (suchas -CH=CH-CH,-), C,, alkynylene;
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Z 10 (A3) wherein UsN Rl is selected from hydrogen; aryl unsubstituted
or substituted with one or 15 nore R6, heterocycle unsubstituted or
substituted with one or nore R6, C,.10 cycl oal kyl unsubstituted or
substituted with one or nore R6and C410 cycl oal kenyl unsubstituted or
substituted with one or nore R; X is selected fromthe group consisting of a
di valent, saturated or wunsaturated, substituted or unsubstituted C, Ci10
hydrocarbon group optionally 20 including one or nore heteroatons in the

mein chain (prog dedietiag! drﬂ?hé‘g{'cﬁ.{ryp@rﬂféhhgrouigrl ﬁymlugfargmmwcl eus),

sai d het eroatons bel ng se ected m t he S, dnd N;

such as C, 5@rdlmsheared Hetabopolamplyhetetddd cle—o@l-thﬁﬂ-lebemcyc@j arrﬁ-bach of said
-CH, - CHZCF-12-, -CH CH,-C - 1%)@ -(C-1)24 O( {CHZ2)Z, S-{CHZ}2_, -,
- (CHI2_, - NRy- qrﬂcw; aryithmf 2y IR odt 9yf ma@h@reddﬁtgroawlen%%ﬁéergwc&@rch as

OfCI—ES:I;l- G{PQPB%M&% ajlryﬁu%es RB@& Iect ed from l g{%ﬁl&l«%rzl sting
oyl tnie, SRR 09@‘3%?5‘%83“%%&@%9%6??%&@%& Revdhatie Bigte

thi ohet er opyhl Catrfordpladpraht t Shibtigeht FIaciid proveothafildeis Rialldedd)

cycl oal kyl, 5 oxycycl oa or thiocycloalkyl; C,.,, cycloal kenyl with the
provi so t hap aleayléoaior an aﬁﬁfﬂi’l@bﬁa n%éO@QF@%ﬁtleQSé5§thQW®g§ﬁg Hwith the
proviso that if_ X i.s,an

conprises at | eRs’t @?&F@Sﬂﬁéﬁgﬁgﬁﬁﬂ? Zﬂqufg’ gcrr‘%’g‘l?% g OggV@‘{%‘He&gfson: P ﬁg X

1
2008 ol Kot L MR A1 0 o DO ki Helory SHEES
hal oal kyl ; I\II"(’RDW*?S, ISk C(SDI)R O SRYISH; @xyl; aaylsbkjr,’rarylthﬁr yhaalk 1,, ‘c18

hydr oxyal kyI C3_, cl oal kyl ; 10 cycl oal kyl ox C,. 10 cycloal kyl t hi o;
C310 Co hydroxya vL G cycfoalkyl C, , ¢ycloalkyloxy; C, ., cycloalkylthio; C

310
cycloalkenyl; C, , cycloalkynyl; 5 or 6 membered heterocycle, oxyheterocycle or
thioheterocycle; optionally, R*is not OH, SH, thio or oX0;

R’ is independently absent or selected from the group consisting of

15  hydrogen; C,,; alkyl; C, ; alkenyl; C, ; alkynyl; C,, alkoxy; C, ; alkylthic; halogen;
OH; CN; NO,; NR'R, OCEF,; haloalkyl; C(=0)R’: C(=S)R’; SH; aryl; aryloxy;
arylthio; arylalkyl; C, hydroxyalkyl; C, ; cycloalkyl; C, , cycloalkyloxy; C,
cycloalkylthio C, , cycloalkenyl; C, , cycloalkynyl; 5 or 6 membered heterocycle,
oxyheterocycle or thiocheterocycle;

20 Each R® and R” is independently selected from the group consisting of
hydrogen; C, ,, alkyl; C, , alkenyl; C, , alkynyl; C, ; alkoxy; C,; alkylthio; C,
cycloalkyl, C,,, cycloalkenyl or C,,, cycloalkynyl; halogen; OH; CN; NO,; NR'R’;
OCF,; haloalkyl; C(=O)R’; C(=5)R’; SH; aryl; aryloxy; arylthio; arylalkyl;
arylatkyloxy (optionally a oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or

25 6 membered heterocycle, oxyheterocycle or thioheterocycle; C, ,, hydroxyalkyl;
and each of said aryl, aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a
oxybenzyl), arylalkylthio (optionally a benzylthio), 5 or 6 membered heterocycle,
oxyheterocycle or thioheterocycle, C, ; hydroxyalkyl is optionally substituted

. 9
with 1 or more R”;
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cycl oal kenyl ; C, cycloal kynyl; 5 or 6 nenbered heterocycle, oxyheterocycle
or thioheterocycle; optionally, R4 is not OH SI-I, thio or oxo; RS is

i ndependently absent or selected fromthe group consisting of 15 hydrogen;
C, .18 al kyl; C218 al kenyl; C2.18 al kynyl; C'6 al koxy; C, _, alkylthio;

hal ogen; OH;, CN; NO2; NR7R8; OCF,; haloal kyl; C(=O R9; C(=S)R9; SH, aryl;
aryloxy; arylthio; arylalkyl; d, hydroxyal kyl; C3.10 cycloal kyl; C, 10
cycl oal kyl oxy; C,.,0 cycloalkylthio C3i0 cycl oal kenyl; C9, cycloal kynyl; 5
or 6 nmenbered hehal R R is 103 8ldeh xab&e@ﬁomﬂ@@ro' RbQAYSisBng 6P HEach R6
and R17 is independently slel ected fr%‘fhthe group consi Eti ngsofg hydr ogen;

C ., alkyl C kB Gl kienyl; afyl; C, . atckoatiyt]; CCloychdakioy]; 535 menladrkgt| t hi o; C310
cycl oal kyl, C3.10 CéC| oal.kenyl or C3.1, cycloal kynyl; hal ogen; O4 CN, NO ;
NR R8; etepRysey IfFrO)RC; SGFRR ™ oprayniwyp aciresidye hnked flaeygh acgrhonyb;
arylal kyl; aryl.al kyl gx optianal |y sa oxybenz lé‘é? arylal kylthio,(optionally
Doyl t hebshe Bl g iR R P elcGe Y At RS f iy they

t hi ohet gro o g . idaryl, aryloxy,

aryl t hi 5 g%/eﬁta Cﬁ‘%fel’g‘?]{/{?{gfcﬁfquoxl%gfo“ﬁ?‘?‘g%gﬁﬁ%@%r%%%benzy| ). arylalkylthio
(optionally a bBadyRdnORY iﬁnﬂéﬁ@z\d@dﬂ?@éﬁdmﬂ&&@h&ﬁ& Sup céneidiplgasfagycl e or
t hi oheterocycle, Cl.1 hydroxyal kyl is optionally substituted wth 1 or nore
R19; 37 EatHlRnhiRg; Cs, alkdepebdenydgalkpl €cf extldalbenyihe, galboupy,ddRERSt i ng of
H C _" alkyl; Cl48al kenyl; aryl; C3.,, cycloalkyl; C'0 cycloal kenyl; 5-6
menbered RABE @ﬂ@é@rl@pépde(e&@ymﬁe@h@ughﬂmmﬁw FRYRSNYEPH r esi due 1i nked

t hrough a carbo grouput.her eof : .al iLyel R and . Re, together with
t he nitrogen toﬁ#ﬂ%ha?#gy : n}ffe@ egg %tcﬁéégs&%%ﬁ@h@et%wgrtﬁ? B'EHE nenber ed
het er ogycl gondraaely BIaNd s i nagespdent buasakactedofdoikiha, gyoup

consi sting of H?}{g oH, ' CrF layal KYI: @@_1‘%‘” a?l)ﬁkenYﬁ; C%Cfg cYcl oal kYl’; Cs.to
cYcl oal kenZEO)C] 5:6mehdtexed htRtddRtl; armayin@arid residualinked gabdglke al i nked .

t hrough an am no group thereof; Each RLO and Rl11l is independently selected
from the gedbexyhEoypdhereoko consisting of H, C-,, alkyl; C,,alkenyl;

C _lo cycloal kykiz iscgl%lgpgxgén??yi sie?e%@d f'ror%rt%le ;group consisting of H; C_, alkyl; C, ,

atkeny); aryl; C,,, cycloalkyl; C, cycloalkenyl; an amino acid residue linked

1-18

15 through an amino group thereof;
Each R” and R* is independently selected from the group consisting of H;
C, salkyl; C, jalkenyl; C,  alkynyl; aryl; C,,, cycloalkyl; C,,; cycloalkenyl; an
amino acid residue linked through a carboxyl group thereof;

R” is independently selected from the group consisting of H; C, ,alkyl,

20 preferably C,  alkyl; C,, alkenyl; C, ; alkynyl; C,,alkoxy, preferably C,  alkoxy;
C, alkylthio; C, , cycloalky); C,; cycloalkenyl; C, , cycloalkynyl; halogen; OH;
CN; NO,; NR*R"; OCF,; haloalkyl; C(=O)R™; C(=8)R"; SH; C(=O)N(C,, alkyl),
NE)S(ONOYNC,, alkyl); aryl; aryloxy; arylthio; arylalkyl; and each of said aryl,
‘aryloxy, arylthio, arylalkyl substituted with 1 or more halogens, particularly a
25 phenyl substituted with 1-2 halogens; hydroxyalkyl; 5 or 6 membered heterocycle,
oxyheterocycle or thioheterocycle each unsubstituted or substituted with 1 or

more halogens;
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C(=O R12; 5-6 nenbered heterocycle; an ami no acid residue |linked through a
carboxyl group thereof; R 2 is independently selected fromthe group
consisting of H Cl-18 alkyl; C318 alkenyl; aryl; C _" cycloalkyl; C,,.10
cycl oal kenyl ; an am no acid residue |inked 15 through an am no group
thereof; Each R s and R16 is independently selected fromthe group
consisting of H, Cl_18al kyl; C,.18al kenyl; C,.,ealkynyl; aryl; C"0

cycl oal kyl; Cl1 cycl oal kenyl; an am no acid residue |inked through a

car boxyl group E&ﬁfﬁ&ﬁd&lﬁsh%égaﬂawgélbétyd $Rhe olp QB EiBEN Y HPHP
consisting of H Cl12 alkyl, 20 preferably Cl1 b alKyl;  Cz_10 afkenyl; C213

al k?/ny: ] leq.mC B‘Jk% hmfylrahfhl? Eiﬁﬂlﬂﬁt %.@711@1)&1 @ee?llﬁynyﬂ?arslﬁ Cﬁhokyglbhﬂdq;ld; C%d\ll, “
CyCl Oa ; , CYyCl Oa nyl : , . [, CYCI Oa nyl ; al ogen, ) ) ),
Nézoml;yogtqk?ﬁlh%ﬂgﬂc—g@)ﬁ%)ﬁza; C(:é) R22; éHy c(=0 N?Cl_GaI kyl ),

R e o el e T
el ogers, SRR a8122 R, SURSL L adott h 12 hal ogens

t hi ohet er ocycl eﬁwmkmmgﬁﬁda{ﬂﬁ&ﬁédﬂb&ﬁth\énég&lauﬁﬂ?é ro‘ﬂi?_'e hal ogens;
38 Each 0 and R21 is independently sel’ected fromthe group %on isting of H

C, _18 al kykonsistirigesfdth) @, Gilkyl, pkdfglably(2,  allatl kehytein C, , alkyl telkery tagedierl ; C, ,
cycloal kyl; C4.10 .cycloal kenyl; C(=OQ R12, C(=5)R12; 0 is_independently
sel ect ed f moth N;of 8H; cap, formap sajyratacpheterogydeyhichdeterseyglx ipgptiowdis; aryl ;
C .,, cycloal kyl, . cycl.oal kenyl : ch R' and R24 is independently
sel ected fP‘g}FﬁﬁW@dﬁgﬁﬁjﬁﬁé%@%)ﬁﬁn ag%lﬁgiaEﬁ ﬁ‘?@lﬁﬂff’ H C _" alkyl, preferably
C23 al kyl , wher gii0s&2-184 aloky [=dpksd), LRpemeY), with N of e can forma

z?t ;; alt egr h:;e;%ceyclegéd t\g/\émh;h het grgcyéllﬁ [s 612;};%:( Iry 1sgbgffti E)_ut ed \z,a\linfjh OH
( :NR2¥) ; R26 is sgﬁ)sect éd fr ?mﬂﬁlgerogggupglfgﬁggdi) sti njgtlésfag%’ ( Ei ga_'liﬁ)eirkyl ,
pr ef er abl y aByl; C,, cycloalkyl, such as C  bicycloalkyl; C, , cycloalkenyl; (C, ,cycloalkyl)-C,.
,alkyl; aryl, such as phenyl; 5 or 6 membered heterocycle, such as pyridyl;
alkyl, preferably C,, alkyl, C,,

15 cycloalkyl, C, ,cycloalkenyl, (C,, cycloalkyl)-C, ,alkyl, C,  bicycloalkyl,

alkylaryl, such as benzyl; and each of said C,
adamantyl, phenyl, pyridyl and benzyl is optionally substituted with 1-4 of each
of C,, alkyl, C, alkoxy, halo, CH,OH, oxybenzyl, and OH; and heterocycle having
3 to 7 carbon atoms, preferably a saturated heterocycle wherein the heteroatoms
are 5, 5(0), or S(0), separated from the imidazopyridyl ring nitrogen atom by at

20  least 2 heterocycle carbon atoms; and

R” is selected from the group consisting of H, C, ,, alkyl, C, ,, cycloalkyl, (C,

3-10

wCycloalkyl)-C,  alkyl; aryl; arylalkyl, such as benzyl.

An embodiment of the present invention in its tenth aspect relates to
25 compounds of the formula (A2), pharmaceutically acceptable compositions, salts,
tautomers, polymorphs and isomers thereof and their use in a treatment of viral

infection or to manufacture a medicament to treat viral infection
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al kyl; C 10cycl oal kyl, such as C, "bicycl oal kyl ; C3."cycl oal kenyl ;

(C3,,cycloalkyl)-C, . ,alkyl; aryl, such as phenyl; 5 or 6 nenbered
het erocycl e, such as pyridyl; alkylaryl, such as benzyl; and each of said
C .,, alkyl, preferably C, _, alkyl, C,, 15 cycloal kyl, C,.,,cycl oal kenyl,

(C, .,cycloaikyl)-C, _,alkyl, C "bicycloal kyl, adamantyl, phenyl, pyridyl

benzyl is

al koxy, hal o, CH2OH, oxybenzyl, and OH, and heterocycle having 3 to 7
carbon atons, preferably a saturated hgteroc

optionally substituted with 1-4 of each of C _6 alkyl, C 4

ge wherein the het eroat ons

and

are S, S(O, or S(O2 separated fromthe i m@azopyridyl ring nitrogen atom
| east 2 heterocycl e carl®qn gtqns; Nand R27 is selected fromthe

by at 20
group cons
,, cycl oal k
the presen

isting of H C " alkyl, CT,
yl)-C, .,alkyl; aryl; arylfﬂ
t invention in its tghtk~-as

1, (C. _
benzyl . An enbodi nent of
rél ates to 25 conpounds of the

formula (A2), pharmaceutically acceptapl e conpositions, salts, tautoners,

pol ynor phs
i nfection

4 11 N Y

aryl unsub
unsubstitu
unsubst Pt u
unsubstitu
group cons

10

15

20

25

and i soners thereof and thefZr use in a treatnment of viral

or to manufacture a nedicanent to treat viral infection 39 R5 Res
Ra: N Z (A2) 5 wherein U&N) R is selected from hydrogen;

stituted or substituted with one or nore R6, heterocycle
ted or substituted with one or nore R6, C,.10 cycl oal kyl
f"at?“é}i“ substituted with one or nore Kéand C4.10 cycl oal kenyl

to

ted oUigerstituted with one or nore R6; X is selected fromthe

isting of ‘a divalent, saturated or
R’ is selected from hydrogen; aryl unsubstituted or substituted with one or

more R’, heterocycle unsubstituted or substituted with one or more R, C,
cycloalkyl unsubstituted or substituted with one or more R°and C,,, cycloalkenyl
unsubstituted or substituted with one or more R

X is selected from the group consisting of a divalent, saturated or-
unsaturated, substituted or unsubstituted C, C,, hydrocarbon group optionally
including one or more heteroatoms in the main chain (provided that the
heteroatom is not linked to N of the nucleus), said heteroatoms being selected
from the group consisting of O, S, and N; such as C, alkylene, (for example -CH,-
. -CH(CH,)-, -CH,-CH,-, -CH,-CH.-CH,-, -CH,-CH,-CH,-CI1), -(CH,), ,-O-(CH,), -,
-(CH,), -5-(CH,), -, ~(CH,), ,-NR"-(CH,), -, C, , cycloalkylidene, C,, alkenylene
(such as -CH=CH- CH <), C, s alkynylene;

R’ is selected from the group consisting of hydrogen C, , alkyl; C, , alkenyl;

C,., alkynyl; C, , alkoxy; C, , alkylthio; halogen; OH; CN; NO,; NR'R"; OCFE,;

haloalkyl; C(=O)R%; C(=S)R ; SH; aryl; aryloxy; arylthio; arylalkyl; C, ,,
hydroxyalkyl; C,,; cycloalkyl; C, , cycloalkyloxy; C,,, cycloalkylthio; C,
cycloalkenyl; C, ,, cycloalkynyl; 5 or 6 membered heterocycle, oxyheterocycle or
thicheterocycle;

R’ is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR"-
; 5 or 6 membered heterocycle, oxyheterocycle or thioheterocycle; and each of said

aryl, aryloxy, arylthio, aryl-NR*-, 5 or 6 membered heterocycle, oxyheterocycle or
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unsat urated, substituted or unsubstituted C, Cl hydrocarbon group optionally
i ncl udi ng one or nore heteroatons in the main chain (provided that the

het eroatomis not linked to N of the nucleus), said heteroatons being
selected t5 fromthe group consisting of O S, and N, such as C, .6 al kyl ene,
(for exanple -CH2 - -CH(CH3) -, CHCHZ -CHZ-CH,-CH, -, -CHz-CHZ CHz C 2z),
-(CH,)24-0(CH,)2-4", (CHZ)2 -5 (CH,),; , -(CH)"-NR-(CH,), , C30

cycl oal kyl i dene, C,.6 al kenyl ene (such as -CH=CH-CHz ), C2_fi al kynyl ene;

RL LS 5! CohBfebi g EEoDha QDS ALEAS B ol el 28 R® Cal{tloaly,

al kenyl ; C’-18 al koxy; C, ,, th|o

NC2; NR?RSDxﬁ@E&ialkjhaalrQhﬂokydIOa]Eybq Rcy&l‘éaﬁﬁéﬂ@d vﬁlthtlﬁaf pﬂaww&hﬁ&e doiﬂﬂé t h| o
aryI al kyl; C, . hydr oxyal kyl ; C30 cygl oal kyl ; C310 c%/cl oal kyl oxy; C34
cycl oal kyl bﬁn@cal@cﬂ a@asﬁah %ﬂwoge@eHim @}Q:}P@auwh9 if Xgis gn agketer ed

het er ocycl &h ﬂ%‘ $%¥lclu§ 3{1&1& %m%ﬁ{#’%ggﬁ‘ IFgﬁ%QRgrB&gﬁgh‘ect ed fromthe

group conS|st|ng Oxy; ary %6 menber ed

het erocycl e, oxmﬁﬁtlﬁa Leﬁt19%bgéﬂt@ha%é1@é@ayfdrﬁth@@% fmg%acd aryl,
aryl oxy, arylthio, | - NR1O-, 5 or menber ed heterocycl e xyhet er ocycl e

or I 40I L h: hbrdr@’encﬁzf, dlky}s G:_)gtaﬂlaﬁqll I(';‘gw?ﬂiqmltqgseﬂkwjt, &, Q:a&ylrbhltmeah)gah;h C,h 10
t C 3 t t
oF oV 20 N HOUDNE RaRE, SrRie e AR DI o5 I%ygﬁyi?@rgri&yy, Hwith the
t hat i clk K then X
Dot oes atvitiadryBudl G Mkl . (ENHERE o shilp Bt SR e selegct o

fromthe gepuBalk l [keRy I % clofkyABl; 8ldf ¥l medb 1%(:131{&%
al kynyl ; C? 3 glggiy%a "tgfcRica éﬁ?ﬁ I aoogziLl§ N &%ele

hal oal kgl ; o@h@)ﬁcyclé:@;ﬂpahete&d;ychryl ar yI OXY; ar yI t h| 0; “ar yl al kyl ; C, Ch
hydr oxyal kyI gycl oal kyl ; | oal kyl oxy; C,,0 cycloal kyI thio
C3_,, cycloal keﬁ?@h RG’B‘@L@ é%/@ﬂ@ﬁ?’k%‘}}’se cpd fGOIH‘éhBSF‘é‘éP %WI e, 10

Ornet oL OoHh o L L 2 SRR, dotc ABRRAGERE L ! ot e

cycloalkyl, C, , cycloalkenyl or C,,, cycloalkynyl; halogen; OH; CN; NO,; NR'R’;
OCF,; haloalkyl; C(=O)R’; C(=S)R’; SEL; aryl; aryloxy; arylthio; arylalkyl;

15 arylalkyloxy (optionally a oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or
6 membered heterocycle, oxyheterocycle or thicheterocycle; C, ,, hydroxyalkyl;
and each of said aryl, aryloxy, arylthio, arylalkyl, arylalkyloxy (optionally a
oxybenzyl), arylalkylthio (optionally a benzylthio), 5 or 6 membered heterocycle,
oxyheterocycle or thicheterocycle, C,, hydroxyalkyl is optionally substituted

20 with 1 or more R

Each R’ and R*is independently selected from the group consisting of H; C,.

wsalkyl; C . alkenyl; aryl; C, , cycloalkyl; C,  cycloalkenyl; 5-6 membered

310
heterocycle; C(=O)R"; C(=5) R™ ; an amino acid residue linked through a carboxyl
group thereof; alternatively, R” and R’, together with the nitrogen to which they

25 are attached, combine to form a 5-6 membered heterocycle;

Bach R’ and R” is independently selected from the group consisting of H;
OH; C, , alkyl; C,,, alkenyl; C, , cycloalkyl; C, ., cycloalkenyl; C,, alkoxy; NR*R';

aryl an amino acid residue linked through an amino group thereof;
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hydrogen; C,.,, alkyl; C,, alkenyl; Cz , alkynyl; C .,, alkoxy;, C .,

al kylthio; C .,0 cycloalkyl, C,, cycloal kenyl or C3.10 cycl oal kynyl ;

hal ogen; OR CN; NO ; NR7R8; OCF3; haloal kyl; C(=OR9; C(=S)R9; SH aryl;
aryl oxy; arylthio; arylalkyl; 15 arylal kyl oxy (optionally a oxybenzyl);
arylalkylthio (optionally a benzylthio); 5 or 6 nmenbered heterocycle,
oxyhet erocycl e or thioheterocycle; C13 hydroxyal kyl; and each of said aryl,
aryloxy, arylthio, arylalkyl, arylal kyloxy (optionally a oxybenzyl),

aryl al kyl thi o (Eeéﬂﬁﬁah&w’alsm@éhabh se1§ct9aﬁ%uva{%}r%ﬁgtﬂ@ R ycl e,

oxyhet erocycl e or thloheterocycle C1_"18 hydroxyal k ally

substi t ut edoMistinigl &f H; O, z{iia?IeCR;ﬁkeEﬁﬁﬁMR:yMkﬁngu cm@gaqamﬂyy sel ect ed
fromthe groﬁgmpnmstlng of H C, . 1Bal kyl kenyl; aryl; C3.20

cycl oal kyl oyﬁcéwn@ﬁsdhefsrmﬁi@n@éawo m@ée%é%h@kectﬁw@»@z c(=S) R':
an am no acid residue nkfzd t hrough a carboxyl group thereof;
al t er nat i vEFYOXRBRRE ‘ogether with the nitrogen to which they 25 are

attached, conbi Rexat.&d%ﬁ?ﬁ%é;}nxtgrhs@l £bEHhESLEED &y@s@mgﬁﬁgl&@f? a’j}l@ﬂ BF%;S

i ndependent|y sel ecte e group consistin

C , 3 al kenylken{B adfllcgg| ?&ﬂd@y]kyl C, ,, cyclaatiedrog diﬁmy(ino dcid resmﬁldqﬁlxke,d NR SR16;

aryl an am no acid residue Ilnked through an am no group thereof; 41 Each R
and R' is thieugh ﬁ&é‘ﬁﬁllf‘?&‘@ulé theseo% r om t he group the group con3| St ng of H;

Cl.15 alkyl; C 1 1ken 16 .C3. a cl oal ke

dor2 56 nﬁﬁﬁb { B ar dgpneBient seitore omy e uReorStaso i ough a
boxyl t h

consi st ng CoF 'K fw?%e“?ﬁl A TG IR &2y BRGNS ?r%‘i.plo

cycloahkenyhun@mmdnﬁmduahnﬂaiésbd gh alcartioag] gtdupothgteodn ami no group t her eof ;

Each R15 and Rl |,;s independently selected fromthe gr oup consi sting of H
C .1,alkyl: C .R a3 R@ﬁpﬂnd@tbaﬂew fromythe grogp copigipg Fdililallod, 10

(APt TS ol b e DR e S R
C ., 3alkyl ¢ __alkylthio; G, cycloalkyl; C_; cycloalkenyl; C,, cycloalkynyl; halogen; OH;
CN; NO,; NR*R”; OCF;; haloalkyl; C(=0)R”; C(=S)R”; SH; C(=O)N(C_, alkyl),

15 NH)SOYO)C,, alkyl); aryl; aryloxy; arylthio; arylalkyl; and each of said aryl,
aryloxy, arylthio, arylalkyl substituted with 1 or more halogens, particularly a
phenyl substituted with 1-2 halogens; hydroxyalkyl; 5 or 6 membered heterocycle,
oxyheterocycle or thicheterocycle each unsubstituted or substituted with 1 or

. more halogens;

20 Each R” and R* is independently selected from the group consisting of H;
C,zalkyl, preferably C,  alkyl; C, ;alkenyl; C,  alkynyl; aryl; C, , cycloalkyl; C, ,
cycloalkenyl; C(=O)R”, C(=S)R*;

R¥ is independently selected from H; OH; C,,alkyl; C, ,alkenyl; C,
alkoxy; NR®R™; aryl; C,,, cycloalkyl, ; C, , cycloalkenyl;

25 Each R”and R™ is independently selected from the group the group
consisting of H; C,; alkyl, preferably C,, alkyl, wherein C, , alkyl taken together
with N of R” can form a saturated heterocycle, which heterocycle is optionally
substituted with OH or aryl or an amino acid residue;

Z is selected from (=0), (=S), and (=NR”);
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preferably C, 6 alkyl; C _,9 alkenyl; C, _,, alkynyl; C _,, alkoxy,
preferably Cl, al koxy; Cl.18 al kylthio; C3.10 cycloal kyl; C41,

cycl oal kenyl ; C90 cycl oal kynyl; hal ogen; OH CN;, NO NR30R21; OCF,;

hal oal kyl ; C(=0 R22; C(=S)R22; SH, C(=ON(C,., alkyl), 15 N(H S(O (O (C16 ,
al kyl); aryl;"aryloxy; arylthio; arylalkyl; and each of said aryl, aryl oxy,
arylthio, arylal kyl substituted with 1 or nore hal ogens, particularly a
phenyl substituted with 1-2 hal ogens; hydroxyal kyl; 5 or 6 nenbered

het I aeh

cubst i tuted wi ¢ 1 aaetd ot fle 4Bl aBhBEAEY Bl G G R PR et 1
sel ect ed fhﬂd}?ﬂ@%cgﬂeuﬂky@@uahsﬁ Cplgblajrclbhlk pc!;@pamsaakanrm JevellaikyD-C, al kyl ;
C, _I,al kenyl; C23 10 cycl oal kyl cyc] oal kenyl

c( 0) R12, oyllgy ,smhzasnﬁenﬁbém@d@ﬁmbweéé}eé@,rpénd@rs@ﬁh|a|s PoHdyEl al kyl ;

C2-10 alk C4.10
cyclI oa?keﬁg‘?kylarq Ssgl%h E‘%E%é @Saﬁgg’fﬁ%{c%t}b&g@% gn?t%%%lgﬁlet%%%l Ff*‘@)m t1 he
group the gy’éwﬂkyp@gt}'iélbélﬂeﬁﬁ ué}klo?a&)lé\l? i§¥lau< resfma:h@gbﬂcyalkaL al kyl ,

wherein C, ., alkyl taken tog eth with 2" cBh form a saturat ed

het er ocycl @damhnt}ﬂ piareﬂ,qnvni)é ané bepeylasaptignallpsmdistitutedavith 1-4 obepdr aryl or

el aotod | b« ARV outikenh kit EHLOH, cbPmve andkORY pyf Rorsraniarebigos ©

al kyl; G, SQMglcg?Ad?VAtonﬁu?fbf&%bﬁ %fﬁ%@é&ﬁé%ﬁdc Cl@wh&t‘%if‘?t!h@@lek&@%(ﬂoms

(C , cycl oal kyl')-C, , such phenyl; 5 or nber ed

het erocycl are SIH®), axﬁﬁ@hzlsdya:ateﬂ frginathy bmlmpyadybnngyﬁtrommtemﬂy of said
, e al kyl ferabl C 4 alkyl, C 5 cycl oal kyl, C3.,, cycl oal kenyl

(c3 6cy@l oéﬁ%ﬁgﬁ }ei‘e‘@iOCY& bOftﬁ?,ff}%P’ec}cl oal kyl, adanantyl, phenyl, pyri dyI

apd benzyl 1 ORE!e0aklua BHBshhs UeRS ikl Al conbll ® Aasahc, €
car bon atonﬁyclgglg?%r@ltggl\kyg 2Bl gfﬁélgyl] Q@@l-pé[scgéy&yp vvherel n the heteroatom;
are S, S(O ) 1 separated rom t he |mdazopyr|dyl ring nitrogen atom

by at
An embodiment of the present invention in its eleventh aspect relates to
15 compounds of the formula (A3), pharmaceutically acceptable compositions, salts,
tautomers, polymorphs and isomers thereof and their use in a treatment of viral

infection or to manufacture a medicament to freat viral infection

R5
I
R% P N
\l/ | \>—R1
RS_,,_X/ N N
‘hzs
20
(A3)
wherein:
Uis N;
25 R’ is selected from hydrogen; aryl unsubstituted or substituted with one or

more R, heterocycle unsubstituted or substituted with one or more R’, C,,,
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10 |l east 2 heterocycle carbon atons; and Ref is selected fromthe group
consisting of H C1.13 alkyl, C _I, cycloal kyl, (C, _

,,cycloal kyl)-C,.6al kyl; aryl; arylal kyl, such as benzyl; An enbodi nent of
the present invention in its eleventh aspect relates to 15 conpounds of the
formula (A3), pharmaceutically acceptable conpositions, salts, tautomers,
pol ynor phs and i soners thereof and their use in a treatnent of viral
infection or to manufacture a nedicament to treat viral infection R RUN Y

011 N I }- RfcloRRydons ittt or $@bkitiRA)withaas ok &iorblm"&ad;cg;%yaballéenggl ect ed
from hydrogéen; afyl unsubstituted or substituted with one or” nore ,

het er ocycl| emgsulsstitatedtartsabisiutadibsth dnetardnedetRi; one or nore R6, C,.,0 43

cycl oal kyl unsubstituted or substituted with one or nore R6_and C90

cydoal kenyl  ungupaelpetad &eprp thesgresipiconsistingpt » dbredergr sataradedRar X i s sel ect ed

f th i St i vial. -ated,
subst tut acmrurRed P al ofp STy G Bl astin shRE R
i ncl udi Ry GRQUEsBeIRRTRAE ATt in e nithh BhaiRdbPoiBE@ YhAleHe t hat the

heteroatomis not linked to N of the nucleus), said heteroatons being .
sel ected thetarpathm igmot Pnksedh §¢ Bt ofrthe oficlous)Syaid hatexpatontbeing ®lededl kyl ene,

E ]E g—l, ;a )éa,m_oléfo(r%gl\_fgz g,{ou})%'ggscl';?&é of -O,CE',’ 511%; éuc-lﬁaa_s'?(i%yge}%’, (be‘C'e_>|<Za1np e-—g_Itlz-,m’ )
-CH(CH,)-, -CH,-CH,-, -CH,-CH,-CH,-, -CH,-CH,-CH,-CH,), -(CH,), ,-O-(CH,), -,
-(CH,), -5-(CH,), -, (CH,), -NR"-(CH,), 4-; C,,, cycloalkylidene, C, alkenylene
10 (suchas -CH=CH-CH,-), C,, alkynylene;
R’ is independently selected from the group consisting of hydrogen C,,
alkyl; C,,, alkenyl, C, , alkynyl; C,, alkoxy; C,, alkylthio; halogen; OH; CN; NO,;
NR'RY; OCEF,; haloalkyl; C(=O)R9; C(=S)R9; SH; aryl; aryloxy; arylthio; arylalkyl
C,,s hydroxyalkyl; C, ; cycloalkyl; C, ,, cycloalkyloxy; C, ,, cycloalkylthio; C,
15 cycloalkenyl; C,,, cycloalkynyl; 5 or 6 membered heterocycle, oxyheterocycle or
thioheterocycle;
R’ is selected from the group consisting of aryl; aryloxy; arylthio; aryl-INR™-

; 5 or 6 membered heterocycle, oxyheterocycle or thicheterocycle;; and each of
said aryl, aryloxy, arylthio, aryl-NR'-, 5 or 6 membered heterocycle,

20 oxyheterocycle or thioheterocycle is optionally substituted with one or more RY;
C, , cycloalkyl, oxycycloalkyl or thiocycloalkyl; C, , cycloalkenyl with the proviso
that the double bond cannot be adjacent to a nitrogen; H with the proviso that if X
is an alkylene, an alkenylene or an alkynylene, then X comprises at least 5 carbon
atoms;

25 R’ is independently absent or selected from the group consisting of
hydrogen; C,, alkyl; C, , alkenyl; C, ; alkynyl; C, ,, alkoxy; C,,, alkylthio; halogen;
OH; CN; NOQ,; NR'R?; OCF,; haloalkyl; C(=O)R’; C(=S)R’; SH; aryl; aryloxy;
arylthio; arylalkyl; C,,; hydroxyalkyl; C,,, cycloalkyl; C, , cycloalkyloxy; C,
cycloalkylthio C, ,, cycloalkenyl; C, ; cycloalkynyl; 5 or 6 membered heterocycle,

30 oxyheterocycle or thicheterocycle;
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-(CH), ,-S-(CH)Z.,-, -(CH)Z ,-NR -(CH2)2.; , C3_10 cycl oal kylidene, C2.6
al kenyl ene io (such as -CH=CH CHz-), CZ 6 al kynylene; R is independently
selected fromthe group consisting of hydrogen C,_18 alkyl; C2_1, alkenyl;
C, _,, alkynyl; C, .18 al koxy; C,.18 al kylthio; hal ogen; OH CN, NO2; NR RS;
OCF3; hal oal kyl; C(=O R9; C(=S)R9; SH;, aryl; aryloxy; arylthio; arylal kyl;
C, 18 hydroxyal kyl; C330 cycl oal kyl; C3.i0 cycl oal kyl oxy; C310

cycloal kylthio; C, _10 15 cycl oal kenyl; C310 cycl oal kynyl; 5 or 6 nenbered

heterocycl e, oxgdratlRFRaaRT & indepdndeatieseleaey ¢han ﬂlasl\gomps@r@miﬁg ofrom t he
group consi sting of aagél; aryloxy; arylthio; aryl-NRi O- 5 or 6 nenbered
het er ocyc| kydiogemet.eradleylc Co, alkenyl Chealkyog) €, ¢ atkoasiCaaalkybhio; €ajd aryl ,

| oxy, i q, | - NR1-, .5 6 d |

or 7t bt ot Gl -Coadsitat by Cou RdPHETRE: biloreb o Riafa: RRRE 0! ©
| oal kyl | Kyl . & hi vl C loal.keny!l with th

o ovieo t REP R QR £ CoiSYSHE B R ol BRE AREBRn. " W th e

provi sos t hak1diky¥xy 'gcﬁntmaﬂgrkayd@v&@mﬁg 28y KRIVhEN@pRionally albeypyiieBp 5 drhen X

conprises at | ¢east carbon atons;” 25 R5 i's i ndependently absent or
sel ect ed f6¢ orembrzed)hetgpoayeles pxyhaterogycle hy thiohmierocgile; Ca) kydrox@@kyl al kenyl ;

Cz15 al kynyl: C1 18 al koxy; .ClL, alkylthio; | 0 ; . CN; NR R8;
OCF3; hal o%fckﬁé%ﬁ@%)%ﬁ aé@%?ﬁéyh raa’:f%?féﬁafe@ﬂﬂxwapvwﬂﬂg’% aryl al kyl ;
Cl, hydrox : . ; v lqal ;

cycl oal kyl %(ﬁjiﬂgwéd?’fgy 1gy Ilggtlg @%{yﬁh&ag%a %@§%%gﬁyﬁhgﬁ%r%@%e%%% ed

het er ocycl exyhefioopcajhet dictotedoeyde, € h)jlofeteyadkyids eptiddalbasdbsRtutadd R17 is

i ndependent |y sel ected,fromthe group consisting of hydrogen; C _18 al kyl;
C2.18 &b ketyyin:1 @anoge Blskynyl ; C1.1, alkoxy; Cl.,8 alkylthio; C _,,

LeLe KL A A e G SR istR 1,
oot o5 aptel ko e oo o st Ao
t hi ohet er oktetdzycl€; CEORYHCE:GER Kydn amino acid residue linked through a carboxyl
group thereof; alternatively, R and R’, together with the nitrogen to which they
15 are attached, combine to form a 5-6 membered heterocycle;
Each R’ and R" is independently selected from the group consisting of H;
OH; C, , alkyl; C, , alkenyl; C, , cycloalkyl; C, , cycloalkenyl; C, , alkoxy; NR"R";
aryl an amino acid residue linked through an amino group thereof; '
Each R” and R is independently selected from the group the group
20 consisting of H; C,, alkyl; C, ,alkenyl; C,,, cycloalkyl; C, ,, cycloalkenyl; aryl;
C(=O)R"; 5-6 membered heterocycle; an amino acid residue linked through a
carboxyl group thereof;
R" is independently selected from the group consisting of H; C, ,, alkyl; C,
alkenyl; aryl; C, , cycloalkyl; C,,, cycloalkenyl; an amino acid residue linked
25  through an amino group thereof;
Each R and R' is independently selected from the group consisting of H;
C,.alkyl; C, ,alkenyl; C, calkynyl; aryl; C,,, cycloalkyl; C,,, cycloalkenyl; an

amino acid residue linked through a carboxyl group thereof;
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and each of said aryl, aryloxy, arylthio, arylalkyl, arylal kyl oxy
(optionally a oxybenzyl), arylalkylthio (optionally a benzylthio), 5 or 6
menber ed heterocycle, oxyheterocycle or thioheterocycle, C,.18 hydroxyal kyl
is optionally substituted 1 o with 1 or nore R14; Each R and R8 is

i ndependently selected fromthe group consisting of H, Cl.,,al kyl;

C, _1,alkenyl; aryl; C,,p cycloalkyl; C, _,, cycloal kenyl; 5-6 nenbered
heterocycle; C(=O R12; C(=S) R12 ; an am no acid resi due | i nked t hrough a

carboxyl  groupgrehene S ckEh¥m e Bondi@e! by, @i tagihe ni trogen
to which they 15 are a F%chetg; conbine to fgﬁlgﬁﬁ)a %%%nbered“ he}{’erocycl e;

gﬁchcm gnalriféﬂibﬂ)sq pr]le;ﬂe@gjgaikéwls@i @aﬂkjmlylf glplgalll@ey ,grrefepatdp :ﬁ% % efikanq,gl of CT .
al koxy; NR'CSRE{%‘}’P‘% #E-wéﬁc Sﬁ%‘% Camﬁﬂd%li‘?ﬂﬁechm %‘Eﬁq‘]’*‘i‘i’lﬂugﬂog‘ﬁ‘f i%o gr oup’
th f; E L Se .edr.f+0 th

20 consi st (Y 9P ER AT Ry PARRETRECHR. CIRRE: B8 CRPINTR, IS e orowP
cycl oal keny(y 9{09 () 9 ﬂ@}lﬁﬂa%gl ég?ﬁofsera‘eﬁ&ﬁa eﬂ?la@]&ﬂcé{ﬁd Bached¥ salH 5&31 aCI d

resi due |inke hr oug car roup thereéof;” R12 is independently
sel ected f aqrioxhelrglttbl@pamhik}f]s smbsglf@tfedﬁlsnﬂcl ot gncare lplgge@s, particidbkgmyl ; aryl ;

C.,, cyclo Kk id residue. linked
t hrough an Pﬁﬁ%‘&‘-@?ﬁ}%e‘% ﬁ‘y&bﬁs!h %%ﬂs,ﬁygr ﬁﬁﬂg pEb m?@é%ﬁ@bﬁtel“&cyé@ect ed
fromthe g'ngRetF%?{iﬁto'r@HmH%te Fhcycfe: eaéﬁuﬁFMumt%adr%uﬁééﬁwd with?: 40 al kynyl;
aryl; C,,, I oal keny an amno acid residue |inked
through a mrbdmjdgegsoup thereof 45 R19 is independently selected fromthe

group consistin Ik 2 pref erab S‘X C ,6 alkyl; C,18 alkenyl;
_18 dPkynyl ; Eact ,B amé& %i@feeﬁiaﬁwsqlﬁc éq%ﬂgpgroep copsighing PE Wy o: C,

v e e mamré%r&%f@;f@ Coy 0 Ly oS B 0

N( H) S(O)(O)cffggalkénxﬁi k_wg 1a@(J_ Rairyl oxy; arylthio; arylal kyl; and each of

said aryl aryl o ry t hi o, aryl al kyl substituted with | or nore
hal ogens, parti le@[r{dépéndently selected from H; OH; C, ,alkyl; C, ,alkenyl; C,

alkoxy; NR®R™; aryl; C,,, cycloalkyl, ; C,,, cycloalkenyl;

15 Each R”and R* is independently selected from the group the group
consisting of H; C,; alkyl, preferably C,, alkyl, wherein C,, alkyl taken together
with N of R” can form a saturated heterocycle, which heterocycle is optionally
substituted with OH or aryl or an amino acid residue;

Z is selected from (=0), (=5), and (=NR”);

20 R” is selected from the group consisting of of H, C,, alkyl, preferably C,,
alkyl; C, ,cycloalkyl, such as C,  bicycloalkyl; C,, cycloalkenyl; (C,,cycloalkyl)-C,,
,alkyl; aryl, such as phenyl; 5 or 6 membered heterocycle, such as pyridyl;
alkylaryl, such as benzyl; and each of said C, , alkyl, preferably C,, alkyl, C,
cycloalkyl, C, ,,cycloalkenyl, (C, ,cycloalkyl)-C, ;alkyl, C,  bicycloalkyl,

25  adamantyl, phenyl, pyridyl and benzyl is optionally substituted with 1-4 of each
of C, alkyl, C,, alkoxy, halo, CH,OH, oxybenzyl, and OF; and heterocycle having
3 to 7 carbon atoms, preferably a saturated heterocycle wherein the heteroatoms
are 5, 5(0), or 5(0), separated from the imidazopyridyl ring nitrogen atom by at

least 2 heterocycle carbon atoms; and
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phenyl substituted with 1-2 hal ogens; hydroxyal kyl; 5 or 6 nenbered

het erocycl e, oxyheterocycle or thioheterocycle each unsubstituted or
substituted with 1 or nore halogens; 10 Each R20 and R21 is independently
selected fromthe group consisting of H C, -,,alkyl, preferably Cl1 al kyl;
C2. 16al kenyl ; C243al kynyl ; aryl; G ao cycloal kyl; C -,, cycloalkenyl;
C(=0)R12, C(=S)R'; R22 is independently selected fromH OH C', alkyl;

C 18 alkenyl; C,,, alkoxy; NR23RU; aryl; C, .,, cycloalkyl, ; C

cycl oal kenyl; 1R” FaelecRY @bsh thégrdd ECHARRRRAEH |y %ﬁkﬁccedcﬁd}mﬁh@gr oup

1-18

the group consisting of H d, ~al kyI prere any C2. ., wherei'n C2 3
al kyl takegcy@mkwlﬁadkyhargrlpetryMIlepmhfasrblenaylsaturat ed heterocycl e, which

rosi duer 2 i's sRPeEeiRFBhot 1By vpLEgn My Eraepe lzea)a‘%é@a“qo%‘nm et ed 1rom
the gro
C3. 1gcygr}08f€§é g%hg%g I'f]&fmlﬂ%égb P eglgIE%f a&%‘g{ra%iéé;gg( }(D)(%l eny Fﬁ(& the

(C ., cysl oahtiwikdl-ust therpaf. kyl ; aryI such as phenyl; 5 or 6 nenbered

het erocycl e, such as pyri dyI; al kyI ar%/I such as benzyl; and each of said
C ,, alkyl, preferably C' alkyl, cycl ogbkyl, C,,,cycloal kenyl,

(C3. 8cycl oal kyl)-C1. 3al kyl, Cs.,, b| cyc oal kyl , /25 adamantyl phenyl , pyridyl
and benzyl is optionally substigiuted th 1-4 /of each of Cl.6 al kyl, C, .8
al koxy, hal o, CH2CH, oxybenzyl, a ; Beer ocycle having 3 to 7
carbon atons, preferably a saturataqd hete ocycl V\/ngr Mkt he het er oat ons
are S, S(O, or S(O, separated fr i opyridyl ring nitrogen atom
by at |east 2 heterocycle car bo R27 is selected fromthe
group consisting of H Cl1. R B aKkyl , oal kyl, (C3 «cycloalkyl)-C .6
al kyl; aryl; arylalkyl, such as benzyl An enbddj ment of this invention in
its tvvelth aspect relates to conpoundss? of the'general fornula (B),

pharmaceutically acceptabl e conpositi ons,(B nd t he

wherein:

R'is selected from aryl, heterocycle, C, , cycloalkyl, C, . cycloalkenyl, and

10 C,,,cycloalkynyl, wherein each are optionally substituted with 1 or 2 R’;

Y is a bond;

R’ and R are independently selected from hydrogen, C, , alkyl,
C,zalkenyl, C,  alkynyl, C, , alkoxy, C,, alkylthio, halogen, -OH, -CN, -NO,,
-NR'R’, haloalkyloxy, haloalkyl, -C(=O)R’, -C(=S)R’, SH, ary], aryloxy, arylihio,

15 arylalkyl, C,,, hydroxyalkyl, C, , cycloalkyl, C, , cycloalkyloxy, C, .,
cycloalkylthio, C, ,, cycloalkenyl, C, , cycloalkynyl, or heterocycle, provided that
When one of R” or R* is present, then either R or R* is selected from (=0), (=S),
and =NR”; provided that R is not OH, SH, thio or oxo;

X is selected from C,C, alkylene, C,, alkenylene or C,, alkfnylene;

20 R’is selected from aryl, aryloxy, arylthio, cycloalkyl, cycloalkenyl,
cycloalkynyl, aryl-N(R")-, or heterocycle,lwhere each is optionally substituted
with at least one R”, provided that for cycloalkenyl the double bond is not
adjacent to a nitrogen;

R5 indpendently is absent or is selected from hydrogen, C,, alkyl, C,,

25 alkenyl, C,,, alkynyl, C,,, alkoxy, C, , alkylthio, halogen, -OH, -CN, -NO,, -NR'R’,
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5 antiviral use thereof. RS R25 Ra NY-RL R3-X~ NN1 26 R2 (B) wherein:
Rt is selected fromaryl, heterocycle, C .,, cycloal kyl, CO cycloal kenyl,
and 10 C4_, cycloal kenyl, wherein each are optionally substituted with 1 or
2 R6; Yis a bond; Wwand R are independently sel ected from hydrogen, C, .,
al kyl, C2.18al kenyl, C., _,a alkynyl, d.,, alkoxy, C _1, alkylthio,

hal ogen, -OH, -CN, -NO2, -NR R, haloal kyl oxy, hal oal kyt, -C(=O 1",
-C(=S)R9, SH, aryl, aryloxy, arylthio, 15 arylalkyl, Cl1 hydroxyal kyl,

C .., cycl aglokiylody, haleslydalOIRey.C(SB)ORY cC KS/BHla 1, 313§, cycl oal kenyl ,
C, _,0 cycloal kynyl)@ or hetygrg‘?c ﬁ(I‘O\)/I ded %hga)t V\/neﬁyo%é’ of R's or R26 is

present, t hesithed,amplaligd G, lrydrpsyzdby 64 eaydoallyl €0), Cyt(lﬁéﬁyloxan‘ag F=NR2;

prowdedtha i.S. n 0 Qr.o el ec edfromC C,

al kyl ene, tl %Y%ﬂy%n@’%‘?aﬂgemgh(;?}lk‘i?’ﬁgﬂaﬁﬂi@yi( 053"9??1‘0?%‘: Sel ected fromaryl,
aryl oxy, aryI t hRO;s s@llé@tleafﬁd&ﬂ'h ded, rP@' kswl 8 r@?'d‘m)ﬂwyh 13(Cy| N(R10) -
or heterocycle, where each is o tT onal’ Fy substituted With dast one R

provi desl t hﬁ‘@w,df, ‘Bcnlkjrldabk@nydﬂkylsalfdmdbl @, ,Jﬁihﬁlsuﬁomtcl mehdiﬂ@t@&rﬂ G g a
ni trogen [ absent or S cte ogen, C,,,
al kyl, C2. zﬁﬂ%}}ﬁe h‘"ﬁ@:z’ﬁcj‘i561 i o- a%ox East %339f5k3@ﬂ“¥86m kyl thi o,
hel ocg);agR7 i ¢ MRproath i a?lglf)%léﬂkﬁﬁh R GRoh, 1) R KnoanG =0 R .
.COR", NO, -NR'R', C,,, haloalky], C(=O)R*, C(=S)R", SH, aryl, aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, aryl(C, )alkyl, aryl(C

wsralkyloxy,
10 aryl(C, Jalkylthio, heterocycle, C , hydroxyalkyl, where each may be optionally
substituted with at least 1 R™:

R’ and R® are independently selected from hydrogen, C, ,alkyl, C,,alkeny],
aryl, C,,, cycloalkyl, C, ., cycloalkenyl, heterocycle, -C(=O)R™; -C(=S) R”, an amino
acid residue linked through a carboxyl group thereof, or where R and R’ together

15 with the nitrogen form a heterocycle;

R’ and R" are independently selected from hydrogen, OH, C,_,, alkyl, C,
alkenyl, C,, cycloalkyl, C, , cycloalkenyl, C, , alkoxy, -NR"R", aryl, an amino acid
residue linked through an amino group of the amino acid, CH,OCH(=O)R*, or
CH,OC(=O)OR™ where R™ is C,-C,, alkyl, C-C, aryl, C,-C,, alkylaryl or C,-C,,

20 aralkyl;

R" and R" are independently selected from the group consisting of
hydrogen, C,, alkyl, C, ,alkenyl, C,  cycloalkyl, C, , cycloalkenyl, aryl, -C(=O)R”,
heterocycle, or an amino acid residue;

R" is selected from the group consisting of hydrogen, C,, alkyl, C,

cycloalkyl, C, , cycloalkenyl, or an amino acid residue;

18
25 alkenyl, aryl, C,
R"” and R* are independently selected from hydrogen, C, ,,alkyl, C,

alkenyl, C, ,alkynyl, aryl, C, , cycloalkyl, C,,, cycloalkenyl, or an amino acid
residue;
R” is independently M-Q- wherein M is a ring optionally substituted with 1

30 ormore R”, and Q is a bond or a linking group connecting M to R* having 1 to 10
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arylthio, arylalkyl, C .18 hydroxyal kyl, C,.,, cycloal kyl, C
cycl oal kyl oxy, C30 cycloal kylthio, C3.11, cycl oal kenyl, C 10 cycl oal kynyl ,
or heterocycle; R8 is selected from hydrogen; C,,, al kyI C2. 18 al kenyl

C2.,a al kynyl, C,.,, 5 alkoxy, C .,, alkylthio, C,,, al kyI sul f oxi de, C18

al kyl sul fone, C, -" halo-alkyl, C2,8 halo-alkenyl, C,, halo-alkynyl, C .1,
hal o- al koxy, C, ,, halo-alkylthio, C .1 «cycloalkyl, C ., cycloalkenyl, C,,
cycl oal kynyl, hal ogen, OH, CN, cyanoal kyl, -CO R 8, N®, -NR7RL, C _,,

hal oal kyl até‘(r;s@e]a'ced fegrn Q) M@ ppbhallr Y by mary Opkyor Bunydndaral opaandlisul f oxi de,
aryl sul fon ar yltiul fonam de, aryl (C,.15)al kyl, aryl (Cl. 18)al kyl oxy, to
aryl (C1_ 18E) tegpgth ]ﬁ@f’é\%’é?‘cie Cl, 8 hydroxyal kyl, where each nmay be

t |1 § dent |
ggl Ieg?gd 1¥r om %dfr tggltee g}c’irn hg?jﬁ&yg gi‘i lﬁifkéﬁypgn%r W“eaué&%qﬁgﬂ/groarkyl
C, _10 cyclalab s allele alkyd(iH6) C laalk@nCno  acid
r esi dueyl i nk )§ﬂtﬂ¥h¥§u hlyaxggg glyn%ogé?pﬁtg er)gf) )oﬁ %hmere ﬁm ER% ti)get her

15 witH t hyckalesgd ﬁo@yﬁlpallqu ne-Olko G dyrmenlkyh Nﬁae &ent | y

& 10 oycl ‘o RARISPE Mbpikriest TPl FCeIR Y e %@%@Yﬁ'&?! e
lc:—lglgé? —tC);]rCR’? mﬁgﬁ@mﬂzﬁr%&g@ C(%)I&M(DQS?PIQF@H %(@TW({Q}BE 1k;lraryl or

C -C,, 20 AMENRENORCO, adkyl) Rryl, he@mm&pé}m@lkwls;al abeybulibrige t he gr oup

consi stin o dro C .10 cl oal "

cycl oal kegrﬁfp’ S, Pé?ml )%wwlkﬁfgf‘é‘r%é’&é‘y aryh)&ea%]!kgppﬁg, LEDCr 8BS l@e RIZ is

sel ect f t @rqg(,qgj 5

al kenylﬁ)d mehhcgj()&gﬁgl{ @Egéﬁ ﬂé@%f%fag@g{la rﬁly;ﬁ?l%r@ug%ﬁgl&ﬁdnﬁg i OdIzr esi due;

R15 and Rl]ﬁoaar 20j Nﬁfemﬁérﬁhlmq yalkekgdtetatof yabenChy chabgdioyl, ie:teracyelelaiityl, C2. 18
cycl oal kenyl, or an

Zlnikﬁgy!aci §1Ze ?&?ﬁgé&n@ctgifq lﬁ;d 13“%’!%&Y%XY\%@F&WM is aring optionally
201110, L 28y A o 0GB, LA g o
alkenyl, C,,, alkynyl, aryl, C,,, cycloalkyl, C,,, cycloalkenyl, -C(=O)R"”, or
15 -C(=S)R%
# and R* are independently not present or are selected from hydrogen, C,.
 alkyl, C,  cycloalkyl, aryl and heterocycle, where each is optionally
independently substituted with 1 to 4 of C ; alkyl, C, alkoxy, halo, CH,OH,
benzyloxy, and OH; end
20 R¥ is selected from hydrogen, C,, alkyl, C, ; cycloalkyl, (C, ,cycloalkyD)-C,,

alkyl, aryl, and aryl C_, alkyl, and

salts, tautomers, polymorphs, isomers and solvates thereof.

The various embodiments above represent subgeneric groups of
25 compounds. However, it will be understood that the compounds of this
invention also comprise other subgeneric classes in which various substitutent
groups are mixed and matched from any of the foregoing subgeneric groups, i.e.,

additional classes of compounds falling within the scope of this invention

optionally will contain R” from the main embodiment (claim 1) but also a
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48 atons selected fromC and optionally 1 or nore O, N or S atons and
optionally substituted with 1 or nore O; R19 is selected from hydrogen,
C, _"allcyl, C21 8 alkenyl, C2.,8 alkynyl, C18 al koxy, C2.11 al kenyl oxy,
C2, 8 al kynyl oxy, C,.18al kylthio, C3.16 cycloal kyl, C, .10 5 cycl oal kenyl,
C, .10 cycl oal kynyl, hal ogen, -OH, -CN, cyanoal kyl, -NO -NRR2f, CI,

hal oal kyl , Cl1. 18 hal oal kyl oxy, -C(=0 R18, -C(=0) OR18, -(Qal kenyl C(=0) OR18,
- OalkylC(=0) NR20R21, -Qal kylOC(=O R B, -C(=S)R18, SH, -C(=O N(C, bal kyl),
-N(H) S(O) (RAke&her 7l el ,(e.%r ¥ = bhgd ek Sebther Gisclddel ntd diR¥egt, iRkyy sul f oxi de,
aryl sul fonam de, aryl (CL. é) al kyl oxy, aryloxy, aryl(C, .,,al kyl)oxy,

aryl t hi o, eombingtion®@r peymiukatiorhi o or aryl (C 4e)al kyl, where each may be
optionally substituted with 1 or nore #),. NfR21, CN, Cl.1 al koxy,

het erocycle, C,_,, haloal kyl, heterocyc fify yl, heterocycle connected to
R* by al kyl, al KQxyshkexxdosf fa ingemkior e tl@é"ﬁeﬁ%%ﬁ?ésgarbﬂgé‘é?ﬁﬁgﬁ%leye sel ect ed
from hydrogen, Cll18alkyl, Cz]B alkenyl, C _,, alkynyl, aryl, C3.30

cycl oal kyl corapoyndsictivahkeay large GuudeRLP nsasr They a6 u@lﬁ 2 inRauaclogR2f i ar e

i ndependent |y not present or are seJected. fromhydrogen, ,Cl. is alkyl,
C. 100ycl oatipmatapiap Ry oS Epd tactaRpiaics, SRERS P Shal | y

I nd d I ' ] L : , hal o,
i oh | benzyl oy CanHb B be Sytlths O iR e B s UL 0% % a1

C31, cycl ontiyinpgéiic pobyyyaplticles ky & redgentforalikiying amtipbdieardpably bf Bihdhge al kyl |

and salts, tautoners, polynorphs, isonmers and sol vates thereof. The various
enbodi nent gve&kfwg?rt@ﬁh%g%lﬁpeg%%émq QTIPS Bt thejr meakalisaodugiiever, it

w || be,unger A ; . | ' Qi ri se ot her
Subgend! | o PHaL QBB uAdEL EATPALOSTZRE ebltbes (RUCH BB IEARE" 0

mat ched fr Thesipunind %‘@?é corfpoiitignsiklagdory dre ugeflipsintérntediateg @it onal

cl asses of conpounds falling wthin the scope of this invention optionally
wi |1 cont aprePRI&HGN efantivedias far ustibdiagasticy Igapkitylgoriial, en the like, orin

assays for the compounds of the formulas of this invention or their novel
metabolic products. The compounds are useful for raising antibodies against

15 otherwise non-immunogenic polypeptides, in that the compounds serve as
haptenic sites stimulating an immune response which cross-reacts with the
unmodified conjugated protein.

Conjugates of the compounds of the formulas of this invention with

immunogenic polypeptides such as albumin or keyhole limpet hemocyanin

20 generally are useful as immunogens. The polypeptides are conjugated at the same
sites denoted for amino acids. The metabolic products described above may
retain a substantial degree of immunological cross reactivity with the compounds
of the invention. Thus, the antibodies of this invention will be capable of binding
to the unprotected compounds of the invention without binding to the protected

25 compounds. Alternatively the metabolic products will be capable of binding to
the protected compounds and /or the metabolitic products without binding to the
protected compounds of the invention, or will be capable of binding specifically
to any one or all three. The antibodies desirably will not substantially cross-react
with naturally-occurring materials. Substantial cross-reactivity is reactivity under

30 specific assay conditions for specific analytes sufficient to interfere with the assay

results.
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49 narrower Y group (e.g., Y = bond) from anot her disclosed enbodi nent, in
any conbination or pernutation. Uilities The conpounds of this invention,
or the nmetabolites produced fromthese 5 conpounds in vivo, have a |arge
nunber of uses. They are useful in immunol ogy, chromatography, diagnostics
and therapeutics, anong other fields. The conmpounds of the formulas of this
i nvention are conjugated to imunogeni c pol ypeptides as a reagent for
eliciting anti bodi es capable of binding specifically to the pol ypeptide, to

the conpounds OThd Bnini@ogen®bHibe] ingelidttmitginhe vhinplbune toidis inranmiehogi cal |y
recogni zed epitopes (sites of antibody binding). These immunogenic
conposi t i opseseniing therdesiied epilopain assofiatien math an BBmunoghRic sybapueeat i on of

Aesays f or it Se st taRe HePar e Sr B Biane S Bfe wrfhe R novel
met abol i ¢ RyrAtMe timulbgesiRBAHIREE @RNUSPIADIEDST & ﬁiiﬁﬂuﬂ@oﬁﬂéﬂ-@@&ﬂl&%bﬂgai nst

15 ot herw se non-i nmunogeni ¢ pol ypeptidés, in that the conpounds serve as
hapt eni &8 sbowdedstiatariads, iong cambinatiumef the gbovs dmwhiinhgeriossbstaaess with the

unnodi fi ed, conj ugat ed protei n, Conjugates, of the conpounds of .the fqrmulas
of 'Lhis i niEHRICCHINAHS SRS emBEERRE BT BL PRTRBROSET P ERIeias BYFA 4F BFalkeyhol e
| i npet he ai1n r ; : o in@S’é ypepti des
are conj ugng%ééf 1alf yﬁgﬁ%ﬁiﬁ%@ﬁg%&@&dﬁ}ﬂ gﬁn?%g&ggcl% 52@% r$et abolic

product s dbeesmoiyredn,seove aleymin, dosine thysughatdin oradoyibegn ey peifi inhibitool ogi cal
cross reactiyity with fhe_ conmpoupds _of. tﬁe anenti on.. . Thus, .the anti bodi es
of this in npgenicRolsessiridess Thpisailnghe comprenddpvsieedeed conmpounds

of the nv ' j - b ndi H@Q‘Hﬁﬁﬁ ;

Al ter ne{Pi ve %&tta%ewrr%l? g%%ﬁr?‘!éggirt%ufé? g{’@\ng?‘l% g%ﬁgg%ggl%g agl? I ndi Blcto t he
protected polypeptids oapdlysacdhasidabyahetisd dica ]Ipmlgﬂlmmnml (olhdimkribi ndi ng to the
prot ected conpounds of the inventiogn, or wil| be capable of binding

speci f i cal Pifungtipnahycrospelinieing agent Methods fordhe mpsuiteduepafinagbiry wi Il not
substanti ah{&ﬁu%géﬁs? 1236hventional per se, and any of the methods used heretofore for
conjugating haptens to immunogenic polypeptides or the like are suitably
15 employed here as well, taking into account the functional groups on the
precursors or hydrolytic products which are available for cross-linking and thel
likelihood of producing antibodies specific to the epitope in question as opposed
to the immunogenic substance.
Typically the polypeptide is conjugated to a site on the compound of the
20  invention distant from the epitope to be recognized.

The conjugates are prepared in conventional fashion. For example, the
cross-linking agents N-hydroxysuccinimide, succinic anthydride or alkN=C=Nalk
are useful in preparing the conjugates of this invention. The conjugates comprise
a compound of the invention attached by a bond or a linking group of 1-100,

25  typically, 1-25, more typically 1-10 carbon atoms to the immunogenic substance.
The conjugates are separated from starting materials and by products using
chromatography or the like, and then are sterile filtered and vialed for storage.

Animals are typically immunized against the immunogenic conjugates or
derivatives and antisera or monoclonal antibodies prepared in conventional

30 fashion.
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Wi th naturally-occurring materials. Substantial cross-reactivity is
reactivity under 30 specific assay conditions.for specific anal ytes
sufficient to interfere with the assay results. 50 The i nmunogens of this

i nvention contain the conmpound of this invention presenting the desired
epitope in association with an i nmunogeni ¢ substance. Wthin the context of

the inventi on Huchmpsendadf Bhs FRAsioacahebiul ROk, bPacetOb M ity
i mmunogeni ¢ conj ugate (when applicable) or a m xture of  non- coval erit | y 5

bonded natygritalshydrophobiciteiatiesin preMmgetfém&y albm:rmgemaéneaﬁb sthnces
'ﬁ.”?%i’fe- SnRems oﬁﬁgﬁfaﬁ{o&ﬁé‘ﬂ%ﬁw@ s SRR o feplit SCEFSPbaS
Crypet n FiEs el CERERR A nies SR %‘ﬂ%%ac%ﬁﬂé??%‘%%@%?%%ﬁ !¢he compound

having t hani@ o?ftthelg &f thieht® B F ARS8 BWItH pepriangat ed to

an i mmunogeni c pti de or pol ysaccharl de by the use of a pol yfunctional
(ordi nar tyl grbuPaanéusa‘falhmkmghyaﬁmmbageﬁﬂm tyMetiuwahs. f or the manufacture
of hapten i mrunogens are nventl onal  per se, and any of the, nmethods used

heret of ore forheymlsapne r&@ndﬁﬁwgéhpeemémao@wp Bigesk the |ike
are suitabl ed herle # I aki ng into acc II’Qt hga funct.i onal
groups oﬁn%%ges ECF%E OTErOl OIS oY TDRESANHERRE $ail able for

cross-| i plgi E%uiﬂg HeP&in dohksh ggﬁa%m £oagy M%@Q&ﬁme'a%ﬂ@@ﬁﬁ'&bgsto the

epitope In estion as oppos nogeni ¢ substance. Typically the

pol ypept litkirigsd edridigdisethdes. Rosbkample, itfie conv@aioihl o6 linkaifi@dy i nventi on.
di stant fromithe epi tope to be recogni zed. The conjugates are prepared in
~convent i Bgenfasithas harstonssapppddes, Botibedisssdiugskicigsalybhe substrates.

or opar | ndTEHCCb G0 FESGAIE AFSERRUBIEL B [ET ByARRer BRI o
und 1- 100, 25
Cypi cal 99’?‘31‘[‘3%‘?0& Rl AP B ANt BebiBiRe, drpHDegl 11

subst ancgamples and other impure mixtures. Similarly, imumobilized enzymes are used to

15 perform Catalytic conversions with facile recovery of enzyme. Bifunctional
compouhds are corhmonly used to link analytes to detectable groups in preparing
diagnostic reagents. |

" The compounds of this invention are labeled with detectable moieties such
biotin, rad‘_ioisotopés,- enzymes for diagndstic purposes. Suitable techniques for
0 accomplishing the labeling of the compounds of the fofmulés of this invention are
well known and will be apparent to the artisan from consideration of this
specificatioﬁ as a whole. For example, one suitable sité for labeling is R” or RY.
More typically, however, the 'compou'nds-{jf the invention are employed for
the treatment or prophylaxis of viral infections such as yellow fever virus, Dengue
25 . virus, hepatitis B virus,.hep atitis G virus, Classical Swine Fever virus or the
" Border Disease Virus, but more particularly Flaviviral or PicOrnaVirallinfectiohs,
in particular, HCV and BVDV. |
The therapeutic compound(s) of this invention are administered to a

subject mammal (including a human) by any means well khown in the art, i.e.
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The conjugates are separated fromstarting materials and by products using
chromat ography or the like, and then are sterile filtered and vialed for
storage.” Aninals are typically immnized agai nst the i mmunogeni c conj ugates

. or derivatives and antisera or nonocl onal antibodies prepared in _
conventional 30 fashion. 51 The conpounds of this invention are useful as

l'i nkers, o'iﬂﬁiﬁ%&aﬁésa@lfyf, bibditanddiady Gatrayn 0108/ ORirederfRAIB),i €S 1N preparing
affinity absorption matrices. The “ conpounds of the invention optionally are
bound covmiravenioustyy inimaiarsolally, parendé¢mailly crigy edbetetigatiaff Theet y

chvoret oof SERY, SSRR L on Senend g on e B nathe oL AT pgrows of e
TRk o nug SR LA COTRS. TRy, PlePrRl RSt aRaer s and

| munpas gegl)ﬁcraﬁéﬁ‘%ﬁhﬁyitﬂ EmALTRE WSy ReF8 bR PeFhaYRal ' @Hﬁhb&[rfg" ps that

are- suit e as sites for cross 1o linking desired substances. For exanple,
it is coawentitofighe tanpbukdabf the foymulaagethiisirseations Tids isdréieyedept i des,
anti bodi es, drugs, to i nsoluble substrates. These insolublized reagents are
enpl oy edcomreRmBWhic ars amenunt avhigh ersuiss adilagma pevel wé betwesn abrutdisg il y
reagents f manyuf act yr ed..pr rati,o di agnost,i.c. .sa s and ot her

i mpur e n@&ﬁ?ﬁﬁ@%éﬁ%@%@%ﬂﬁﬂ@ﬁ%@ﬂ@@ﬁﬁ%@gﬁﬁw ﬁ%}Bﬁ‘?%)EXS perform

catal yti | Y aek - i LG -
compoundi ST ERRLANE At icage BEh Fud RIS 01 SRR B manaeiogtr
prepay i Nghg & HOMQS prefefaiy Ol Hig tdemeqrmelpdserdls bodpweizhe itd lonmane. | abel ed
-with detectable noieties such “biotin, radioi sotopes, enzynes for diagnostic

pur pos esThese argistastinggraintafes detrrngningdbemptinhi depagrof thbedinpgust athe
conpounds .of the forpgulas of this inyention are well kno and wi ||l be
‘appar ent THHIFYFETON heAquehareghat wal Sep alpowgnﬁaﬁé%qs}ﬁgw%%&a% a
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functionality, its metabolism and distribution in the subject and its potency,

15 among others. It typically is necessary to determine the proper dosing in the
clinical seffing, and this is WeII within the skill of the ordinary artisan. The
therapeutically effective amount of the compound(s) of this invention optionally
are divided into several sub-units per day dr are administered at daily or more
than one day intervals, depending upon the pathologic condition to be treated,

20 the patient’s condition and the nature .o'f the compound of this invention..

As is conventional in the art, the evaluation of a synergistic effect in a drug
combination may bé made bjr analyzing the quantification of the interactions
between individual drugs, usihg the mediém_ effect principle described by Chou et

- alin Adv. E ﬁ_zyme Rlég. (1984) 22:27 dr tests such aé, but not limited to, the |

25 isobolo gram meéthod, as previously described by Elion etal. in J. Biol. Chem. (1954)
208:477-488 and by Baba et al. in Antimicrob. Agents Chemother. (1984) 25:515-517,
using EC,, for calculating the fractioﬁal ihl‘dbit_ory concentration..

Suitable anti-viral agents for inclusion in combination antiviral
compositions or for coédnijr\istration in a course of therapy ifclude, for instance,

30 interferon alpha, ribévi.rin, a c‘dmpou.nd fsﬂling within the scope of disclosure of

EP 1162196, WO 03/010141, WO 03/007945, W0O04 /005286 and WO 03/ 010140, a
' 53



the treatnment or prophylaxis of viral infections such as yellow fever virus,
Dengue 25 virus, hepatitis B virus, hepatitis Gvirus, Cassical Sw ne
Fever virus or the Border. Disease Virus, but nore particularly Flaviviral

or Picornaviral infections, in particular, HCV and BVDV. The therapeutic
conpound(s) of this invention are adm nistered to a subject mammal
(i ncluding a human) by any neans well known in the art, i.e. 52 orally,

i ntranasal |y, subcutaneously, intramuscularly, intradermally,

intr avenou&ém}ao{uma rakAg WA thy scopaof Biselolte/o W (PND CalulEs, anl 2akd:on. The
therapeutically effective amount Of the conpound(s) is a F laviviral or

Pi comavi r apatgntyartpatertiapiplicatiorsmsithin thrispatest daratligs) ip amounts od1Epavi viral or

Fi comavi ral, g, Leplication inhibiting amunt ot Fl avi viral..or Picqrnaviral
enzyme. | ne B RGeE SREPORA A6 LD ApHRHS: B AR SMA BeoY b Heh

i nvention. mipk $rdisrad8) HBUES td % YW ESROATGah BedBadiPBeriiiicibEnsdr es a

pl asma | evel of between about 1jig/m~ and 100 ng/mM, optionallly of 10

mg/ m . Thi skitled irothel dry: Srecharchadmidsteredeageints rstedatot b fofmualatsmgbeof in the
range of 0.001 to 60 ., preferably . 0.01 1o to 10 , preferably 0.1
o o 3 oot dispedarmiel e Ber Ui of G tnie: Theicutionly sFaPmELG poi ni s
for determ,pi \ : +hi s lLhnvention. The
act ual amn}dj%ﬂgmsqe@d%kﬁgg %ﬁﬁ%ﬁﬁﬁgﬁﬁ%ﬁp g?-g nom%g%lg‘%%% %Fl %‘%s(gfn, i ncl udi ng
bi oavai | abtreatnyerafwitihe comppanddf fovaedla€A).i t contains a prodrug

functionality, its rretabolisma&orl distribution in the sub{ect and its

potency, 15 anoFif Breserisnvention wrther pyoyides getesinasy cappefatiensri ne t he proper

pot ency. i BISHER STty s PyCTiochBReSay - e e the pro
or i nary arOesRine: s, 350 A in R F by Bt Gt WHEL  rpound (<)

of this invertingly @pticonRldiyre, ddexdingldtthentnsenesfB VOV Vetirinarper day or
are adm ni stered at dai.lf/ or nore_than one day intervals, depending upon
t he pat hol eyjrietcaRdnaiedalstusele fortha pedposeef rHa ipistering the commpmsitionranghd t he

net e O LSRR, el N8 Bp SR E PRy M abRSeE L 1
anal yzi ng thapatisletwith gl dRfp@ind dhidtheémidrl. Th8se veterinary compositions

15 may be administered orally, parenterally or by any other desired route.

The compounds of the invention optionally are bound covalently to an
insoluble matrix and used for affinity chromatography (separations, depending
on the nature of the groups of the compounds, for example compounds with
pendant aryl are useful in hydrophobic affinity separations.

20 The compounds of the invention are employed for the treatment or
prophylaxis of viral infections, more particularly Flaviviral or Picornaviral
infections, in particular, HCV and BVDV. When using one or more derivatives of
the formula (A) as defined herein:

the active ingredients of the compound(s) may be administered to the
25 mammal (including a human) to be treated by any means well known in the
art, i.e. orally, intranasally, subcutaneously, intramuscularly, intradermally,
intravenously, intra-arterially, parenterally or by catheterization.
- the therapeutically effective amount of the preparation of the compound(s),
especially for the treatment of viral infections in humans and other mammals,
30 preferably is a Flaviviral or Picornaviral enzyme inhibiting amount. More

preferably, it is a Flaviviral or Picornaviral replication inhibiting amount or a
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bet ween i ndivi dual drugs, using the nedian effect principle described by
Chou et al. in Adv. Enzyne Reg. (1984) 22:27 or tests such as, but not
limted to, the 25 isobol ogram net hod, as previously described by Elicit et
al. in J. Biol. Chem (1954) 208:477-488 and by Baba et al. in Antimcrob.
Agents Chenot her. (1984) 25:515-517, wusing EC,, for calculating the
fractional inhibitory concentration:. Suitable anti-viral agents for
inclusion in conmbination antiviral conpositions or for coadm nistration in

a course of tHgfanl diiksdRwirkPéndysd ARGRHn §H16u§‘1tt6ffk?er&3}i@ti9@§1) of i bavirin,
a conpound falling wthin the scope of disclosure of EP 1162196, WO

03/ 010141, WhonsnRI2)45 defiped hegirs 2@sespotdi\® a8 ADLII Gvhich ef8remapound
falling within the, sc f disclosure WD 00/ 20442 ot her, atents
or patant ap iRt 1RO eRerh LR B 200 Ml pedonally hBRELELTE o

99. 9% by wei fadblih S i =\e r by

wei ght , mrgebg%})gf%g]r?%g?gb?ragm 5 Fgﬂé@%%%’&ﬁ%ﬁﬁg@@? ebcg@fog%gr%?;?%

det er mi ned bymgnerefersidyl0ldng o Sheg gneferdily B. lang solhing séraiagdadgnt s need not
be formulated in th sa dos?ﬁe formas the compound of the invention.

They opti onalhog(ri}’é?ﬁg ifAphymags ?Reé"fjé‘?@dp‘?%ﬂt?d@t aloEgonditiome Rour se of
treatment al %téﬁ L ﬁ}e?&{-[]eﬁ?s%nditﬁ(r?ﬁ%@%ﬁfd dhdchv aﬁﬂﬂmﬂ% 1o di{v‘i’dé&“ a (A).
inven rther i

The present Ion provi des veterinary conpositi‘ons to conprising
at | east one iagideveral sgh-adite per day abmeag eeidnniestéredeit hesrewhirofie dygt eri nary
carrier therefore, for exanple in the treatnent of BVDV. Veterinary

carriers are iRgr&sal s useful for the pur pose of adm nistering the

conposi tion and clpien i i i r table in
comROS!bl o1 AN b BN OLAAL CUPLATLRLS UIREILE Sl DRt g REBSRAAN © 1
These vet epivill 1hf&QIRO T hisOBRctlér prRknbBy admitis&irigad (B phiidnt iRAedMt eral |y or
by any other desired route. The conpounds of the invention optionally are

bound covakumedfya therapeuticallioeffiestive qmaint initthzolett dipyrimidina desivatives
chromet 9" Pl LaSHRLAILONS, AERRRLR RO AG AR 0l A1 Brotps, of e
hydr ophobi ¢f gdef dofiolrte) 2EpebfANG for the treatment of viral infections in humans and
15 other mammals, preferably is a Flaviviral or Picornaviral enzyme inhibiting
amount. More preferably, it is a Flaviviral or Picornaviral replication inhibiting
amount or a Flaviviral or Picornaviral enzyme inhibiting amount of the
derivative(s) of formula (A} as defined herein. Suitable dosage is usually in the
range of 0.001 mg to 60 mg, optionally 0.01 mg to 10 mg, optionally 0.1mg to 1 mg
20  per day per kg bodyweight for humans. Depending upon the pathologic
condition to be treated and the patient’s condition, the said effective amount may
be divided into several sub-units per day or may be administered at more than
one day intervals.
This principle may be applied to a combination of different antiviral drugs
25 of the invention or to a combination of the antiviral drugs of the invention with
other drugs that exhibit anti-BVDV or anti-HCV activity.
The invention thus relates to a pharmaceutical composition or combined
preparation having synergistic effects against a viral infection and containing:
Either:
30 A} acombination of two or more of the imidazo[4,5-d]pyrimidine

derivatives of the present invention, and
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20 The conpounds of the invention are enployed for the treatnent or

prophyl axis of viral infections, nore particularly Flaviviral or
Picornaviral infections, in particular, HCV and BVDV. \Wen using one or
nore derivatives of the fornmula (A) as defined herein: - the active

i ngredi ents of the conpound(s) may be adm nistered to the 25 mammal
(including a human) to be treated by any neans well known in the art, i.e.
orally, intranasally, subcutaneously, intranuscularly, intradermally,

i ntravenously, isylfraogﬁélmligaéﬂeyorIﬁafee;sﬂe@ﬁakéuﬁ&ugmpﬁﬁ&merization- - the
therapeutically effective anount of the preFaratl on of the conpound(s),
t

especi al | y phermatenticalbnacneptabdé cariesd, fonsimuttanersisi seplavatans sequerdiahase
manmmal s, 30_.preferab is a Elavivictal.ar Picornavixal enzyne inhibiting
anount . I\/bruét%%?ag?%‘%f PIqVER ogokpgy@\hp&%ﬁno& O%j coxnaviral replication

i nhibiting amougl or g oofhokd gg{ﬂi_\bya;ag$@{ts,@hgor naviral enzyme inhibiting

anount of the derivative(s) of fornuifa (A as defined herein corresponds to

an anount whi chB®nsuatdsasi onplod imsintidesd[4Sfdlpetinedind deglvtivand! @0 ng/ nl ,
optionally of 10, rT%/ m. Thjs can be achieved by adm nistration of a dosage
of in the PAR§EtBYERLEBL to 20 5 ny, preferably 0.01 to 5 ng,

ng
preferably 0.1 to trr%.] aq@r Hay 'ggir}—]g-f mans. Dependi ng
upon the pat holrr% iC %%I’I] It oon to:ggfeéﬁgaég?g tg}%?j t legésté}gnt' s condition,
the said efphaahbwaitiznidy atceptapldeardiers, fadimulttne @By siparate Wb sequdrsiapase day or

may be adm nistered at nore than one dfl%/p,f intervals. 10 The present

i nvention fiyfhefaeatmens peRravanHonef AFHat BfegsioBvent i ng or treating a viral

ther oof 0a-t hor aSaErEar Y s ApbFra oRER IR B Bl R Gl " o

derivati vegom@lsiioes pF es@binedprepitations dhehid heeapen indadd, Yoehkeeté ve anmunt
of the preparation _of the conpound(s), especially for the treatnent of
viral i nfedttetiazori-alin(eithes pagpiates! onmt), rikaririn and pther seleptive inbibitors afi vi r al

Bl avi vi rar 0 R ERRG PP Ton T bicing e

The pharmaceutical composition or combined preparation with synergistic

15 activity against viral infection according to this invention may contain the
iridazo[4,5-d]pyrimidine derivatives of the present invention over a broad
content range depending on the contemplated use and the expected effect of the
preparation. Generally, the content of the imidazo[4,5-d]|pyrimidine derivatives of
the present invention of the combined preparation is within the range of 0.1 to

20 99.9% by weight, preferably from 1 to 99% by weight, more preferably from 5 to
956% by weight.

According to a particular embodiment of the invention, the compounds of
the invention may be employed in combination with other therapeutic agents for
the treatment or prophylaxis of Flaviviral or Picornaviral infections, optionally,

25 HCV and BVDV. The invention therefore relates to the use of a composition
COINprising:

(a)  one or more compounds of the formulas of this invention, and

(b}  one or more Flaviviral or Picornaviral enzyme inhibitors as
biologically active agents in respective proportions such as to provide a

30 synergistic effect against a viral infection, particularly a Flaviviral or Picornaviral

infection in a mammal, for instance in the form of a combined preparation for
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amount or a Flaviviral or Picornaviral enzynme inhibiting anount of the
derivative(s) of formula (A) as defined herein. Suitable dosage is usually
in the range of 0.001 ng to 60 ng, optionally 0.01 ng to 10 ny, optionally
0.1ng to 1 ng zo per day per kg bodywei ght for humans. Dependi ng upon the
pat hol ogic <condition to be treated and the patient's condition, the said

ef f ect i veinmilbatidoudpsepabgtedirsedaentidllidesavweradinfeuhon thdrappesucthays oF nay be
adm nistered at _nore than one day intervals. This principle nmay be applied

to a conbi(hétBYRVoindiCokeaakie viamsi Exarapledofiggch A5 ther therapewfismgens for to a
conbi nation_of the antiviral, drugs of the.invention with other drugs:that
xhi bi ¢ B I SvRRGonA R Al RGBS et Ao PRI G Lof e TAMIETE B at s Lo
_phar macey; i ANA : ' : 1l |» . | SthC
o e TR e EOHOLDRN, READRARLLR YR, 105
combisnat fa%g%thﬂ@ﬂ“@rscﬂgé of aiscldiaré FPdaze]9b, Sval mmyon o4, veO sherioyoss,ves of
‘the present i nvention, and 55 B) optionally one or nore pharnmaceuti cal
exci pi entWO®% /006886 amd SO (3101914Y; eeprabbend falling methifidhe scopd ofineous, :
separate_or. sequentigl use in the treatnment or prevention of vi ral o
i nf ect i oMsclepury Wap Q?%@%r and phenpatemts g8 ptent aﬁgmst@ys &’tlg'%ghﬁuone of the
I rni dazo[ 4; 5; Y+ 1 m di erivativges of e resent inpventi.on, and E)
opti onal&%%%%eﬁﬁr 8“%%?%58&% %ﬁ?g%ﬂcmc?re#g%&tmp?gﬁﬁﬁgé{ﬁi cally
accept agél%tgﬂereﬂn?ir/%r oh@lorshar dRNROHS) Hﬁ@ﬁ@f@lf‘ol%éﬁ iigdrsuse in the
treatnment or prevention of a viral 1nfection. to"Suitable anti-viral agents
for jonclW@iecanuding a cohtbiiydes@batdtiorast (ay bhdl(b): conposi tions or combi ned
preparations of -this invention include, for instance, interferon-alfa
(ei ther pedht actise imgredients (r) padilp) mazihe asihigvsteracior theananwmidi tors of - the
replicati O?in?:fu 1:}1/?&/1 }?ngnq(fo be treated by any means well known in the art, i.e.
orally, intranasally, subcutaneously, intramuscularly, intrader‘mally,
intravenously, intra-arterially, parenterally or by catheterization.
15 - the therapeutically effective amount of the combined preparation of (a} and
(b}, _éspecially for the treatment of viral infecﬁons_ in humans and other
- mammals, particularly is a Flaviviral or Picornaviral enzyrhe inhibiting
amount. More particularly, it i_s a Flaviviral or Picornaviral replication
inhibiting amount of derivative (a) and a Flaviviral or Picornaviral enzyme
20 inhibiting amount of inhibitor (b). Still more particularly when the said
Flaviviral or Picornaviral enzyme inhibitor (b) is a polymerase inhibitor, its
effective amount is a polymerase z':fhibitmg amount. When the said Flaviviral
- or Picornaviral enzyme inhibitor (b) is a protease inhibitor, its effective
-amount is a protease inhibiting amount. |
25 - ingredients (a) and (b} may be administered shnul_téneously but it is also
| beneficial to administer them separately or sequentially, for instance within a .
relatively short period of time (e.g. within about 24 hours) in order to achieve
their functional fusion in the body to be treated. - '
The invention also relates to the compounds of the formulas of this
30 invention being used for inhibition of the proliferation of other viruses than

BVDV, HCV or Coxsackie virus, particularly for the inhibition of other
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The pharnmaceuti cal conposition or conbi ned preparation with synergistic 15
activity against viral infection according to this invention nmay contain the’
i m dazo[ 4, 5-d] pyri mi di ne derivatives of the present invention over a broad
content range dependi ng on the contenpl ated use and the expected effect of
the preparation. Generally, the content of the imdazo[4,5-d]pyrimdine

derivati ¥es; 12 ‘ [ AvVent: : j L.Qn IS Wthin
the ¥ angi o 5> PEPBEERE by Rill BhtuctaF SEAR, REP T ERTDee b, et g
nore prefienghapatitioB virti§) hepabitibysc wrug ClasdeslBwlirkdFdver ipardrithel ar

~ enbodi nent of the invention, the conpounds of the invention nay be enployed
i n combi BendesMivsgask \drne andirdsafrathe énbilpétinrs of BV arideotthes a¢tmewiruses or

pr ophyl ﬁxi s _of Flaviviral or Picornaviral infections, optionally, 25 HCV and
BVDV. ~THERPH¥§¢% on therefore relates to the use of a conposition -

conpri sing: (o008 LuFPh HIIRBURYSoRls 1RG0 LOHBHA%:Qle DS ANE R on. and

(b) o6ne or nore avivi 0 I'cornaviral ‘enzy brrtors—a

bi ol 0gi Gald hvantibMBeRYLREFul Qs-agéﬁgﬁh{z PORRAFLRAF1HUBArtRRuIAQyPr OVi de a 30
synergistic effect gg%nst a viral .1 nfief%ti- ogfgq,parti cbt?gfly a Flg}évi viral or
Pi cor nawntatraliaefieity) onas diagnosticragents.ohny o$ tleosesimentienddvitlotespecbnbi ned
preparation for 56 simnultaneous; separate or sequential use in viral’ -

i nf ect i da thAgraispt inyaERionsmey beHestnagbte ananasrdisekiee, ginarstherrpapties of

such further therapeutic agen use.in..conbi nations jnclude ents that
R eldfrdlocelie,

ts . for
are ef f ST 9QOPTHABRRSHT Wy RERY BV et Bp Y Y i B5G0 AiEsd
i nclydi ngrifberd R fdana, ribavirin, a-conpound 5 faling within the scope
of disclosure EP 1162196, WD 03/010141, WD 03/007945, WO04/005286 and WO
03/ 010140, a conpound falling within the scope of disclosure WO 0/ 204425,
and ot her patents or patent applications within their patent famlies or
all the foregoing filings and/or arbaliglandiSowatest Fl avi viral pr ot ease and/ or

one o rore s enal o e, ROLYIEIOR 0\ B LR e R 0 2
therapeutically active non-toxic salt forms formed by the compounds of the
15 compounds of this invention. Such salts may include those derived by

cozﬁbinaﬁmm of appropriate cations such as alkali and alkaline earth metal ions or
amo’rﬁmn and quaternary amino ions with an acid anion moiety, typically a
cérboxylic acid. | - |

| The compoundé of the invention may bear multiple positive or negative -

20 charges. The net charge of the compounds of the invention Iﬁay be either positive.
or negative. Any associated countef ions are typically dictated by the synthesis
and/or isolation m.ethé)cls by which the compounds are obtained. Typical counter
' ions include, but are no{ limited to ammonium, sodium, pbtaséium, lithium, |
halides, acetaté, frifluoroacetaté,_ and mixtures thereof. It will be understood that

25 the identity of any associated counter ion is not a critical feature of the invention,
and that the inventidn encompasses the-compounds in association with any type .
of counter ion. Moreovér, as the compounds can exist in a variety of different
forms, the invention is intended to éncompaés- not only forms of the comp ounds
that are in association with counter ions (e.g., dry salts), but also forms that are

30 not in association with counter ions (e.g., aqueous or organic solutions).
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- . the active ingredients (a) and (b) may be adninistered to the mammal
(including a human) to be treated by any neans well known in the art, i.e.
orally, intranasa |y, subcutaneously, intranuscularly, intradermally,

: e ?KEPSSEL?‘:‘I@%&%@” | réﬁﬁ%i%fé%%%gﬁéiﬁ'é%fh%%qnﬁéﬁp@%%ﬁé&ﬁ@%g' _(_ii and
, - . t
ramral o, Cpper e R o ERERG o b eisncl M Sl MATERR, O g

amount . -MpoBoRAEd. | ThE &thpositionk hefeibl @Y pridador@poRh89bNE indentiBplihcat i on

I nhi biting anount of derivative (a) and a Flaviviral or Picornaviral enzyne
20 i nhi bthdingndomiret, af wielkislzvwitteridojic fdBm, lahdnerebipatiphswidel y when t he said
Flaviviral or Picornaviral enzyme inhibjtor (b) is a polynerase inhibitor,
its feff@t@ﬂqlu@mgmﬁm%ﬁ%ofgw dBAIGAAIEI ti ng amount . Wien the said

Flaviviral or,Picotnavjral .enzyme inhibit.or IS r gt e i nhi bitor,
its effecti v_eAlmm‘ﬁ?ds%ﬂwgﬁ-%a@éj § #ﬁ?‘bsi Ti"ﬁégéﬂﬁﬁ%ﬁ?eog%s-oafﬁﬁar edients (a)
and (b) E@}ﬁpﬁﬁnag%‘f S b S fticH WHiH GNeQLRo¥e Q#Enb..tacic% a%'&é%cri?ﬁcﬂ'ﬁf)b%.al to
adm ni ster them separately or sequentially, tor instance wthin a :
rel ativerye ahtnb apRl iypicaly ko Hearihg asitlbichaibaith ZBadieur adididgandsr to
achieve their functional fusion in the body to be treated. The invention

al so r el agedysinetargirdnepoghatanot acik of ementtzed godup lsixch agglyaive serioa, bei ng
used for .inhipitipn, of .the proli fle_r ation of other viruses than BVDV, HCV or
Coxsitki repping, alanine ispley DEAFrCRHBS nhi bition of other 57 flaviviruses or

pi cor navi ruse ] | ' I ALK L1.US,
hepatitis B v??lltjéé\%ﬁt %é%a?f?i%és%ﬁh%g ln&?gls‘lglgi\éa gl%’”ngccfggz[e? é‘\% E%élsgr t he

. Border Disgage, Mdriedampié)dnahs prégaratiba driphirbidation ¢ffa &RIavpenad off likis
retroviruses or |entiviruses. More generally, the invention relates to
t he conpowedsionf Alhsalisomwhether of not devedicem & phybisilogicaldeacteptablagent s
havi ng bi qQl.ogi,cal activity (particularly antiviral activity) or as

di agnost 3@ adree. araithip S RO RN pect

15 The compounds of this invention optionally comprise salts of the
compounds herein, especially phafm'aceutically acceptablé non-toxic salts
containing, for example, Na+, Li+, K+, Ca+2 and Mg+2. Such salts may include
those derived by combination of appropriate cations such as alkali and alkalire

| “earth metal ions or ammonium and quaternary amino iong with an acid anion

20 moiety, typically a carboxylic acid. The compounds of the invention may bear

‘muitiple positive or negative charges. The net charge of the cor.np_ounds of the

| invention may be either positive or negative. Any associated counter ions are
typically dictateci by the synthesis and / or isolation methods by which the
compounds are obtained. Typical counter ions include , but are not limited to-

25 ammohiufn, sodium, potassium, lithium, halides, a_cetaté, trifluoroacetate, and
mixtures thereof. It will be understood that the identity of ahy_ associated counter
jon is not a critical feature of the invention, and that the invention encompésses
the compounds in association with any type of counter ion. Mbreover, as the
compounds can exist in a variety of different forms, the invention is intended to

30 encompass not only forms of the compounds that are in

59



to the present invention may be restricted to a non-nedical use, a

non-t herapeutic wuse, a non-diagnostic use, or exclusively an in vitro use,
or a use related to cells io renpte froman aninmal. Salts and Sol vates The
term "pharmaceutically acceptabl e salts" as used-herein neans the

t herapeutically active non-toxic salt forns formed by the conpounds of the
i 5 conposassdsiatibntiith conutations (e. Sy dhy saltd)sbneglse hotmethdthoseotler i ved by
conbi nati on of appropriate cations such as alkali agnd al kaline earth netal
ions or AsERRBHPTHYHR ORI dPRG 8 a AT ReP HSNSOREANIE %ﬁuﬁ@i‘%}- ani on i ety,

typically a rhoxvl i, [ t | Fon . .near

mul tiple posi g‘? ?/tg‘f) %a\rﬂsntggg{%l}srea%g’%ﬁ%%ggﬁ?gﬁﬁécﬁg%ﬂr‘]%gg@%&%%%@gﬁgounds of
the i nvewd;gmm beis §hd iHorP OBk drhptes d&‘%é‘_ﬁ@@élts"ﬁ&ﬁéﬂ’é&eﬁﬁ%@&fe’& Rugount er
ions are typically dictated by the*synthesis and/or i1solation nethods by-
whi chy t heapampsaltdsrasieind Uit Mda+-, Typ and Mguhtad K+.0Aslessdluble, miatdl are not
limted to.anmoni um sodium potassium tithium_ halides, acetate,

tri f | uorsedceandhespregipitated fiom dhe elugion ofia maire solyblesrdbbyrdditiomeaft ths the
identity of . any associ ated, counter, ion js not critical featuyre.,of the
nvent i bl LA iPe A RO e AR A AR 861 at i on
w th any : 3 | QE : ] 1.8k 1N a
variety Cg%%gtﬁ P ¥%rnéu(r';1?H 3%@&?5%3?19% %@%ﬁ@é%%lf gﬁﬁﬁegaﬁ§%@g%e%ﬁd§g%§s%mnot only
forms Of%bhps;cmpmd%f shHR hpptEpriftearsdCinali ) foW inbtagRe/ineFgardoscids 9., dry
salts), but also forns that are 30 not in association wth counter ions

(e. do, aqubaeghydrobalggeneckts, e bydyochledc Thaydovhpronmidcit, sulisiciasidnt i on
"include the sqlvates forned . with the ¢ oynds .of this, invention and their
sal ts, BN a3 BROTHRARA 2 18Qf Aigadic aclE BT &%, 9T eXaFABIe BFRHSs i ons her ei n

Comr BBk AL MEODLER LGl AN A p ALY
22 | 't 2 | glgfﬂ{:rﬁéerits tarfhi§8 Pyt itd aehivic! MalodiBEmaBeRalieylit fies 21Hpaakivenaie), t he
p-aminosalicylic, isethionic, lactobionic, succinic oxalic and citric acids; organic
15 sulfonib acids, such as methanesulfonic, ethanesulfonic, benzeneéulfonic and p-
toluenesulfonic acids,:-anlcl inorganic acids, such as hydrochloric, sulfuric,
phosphoric and sulfamic acids,. CI—C; alkylsulfonic, benzenesulfonic, p-
| toluenesu_lfonic,-cyclohexanesulfamic. Exemplary salts include mesylate and HCL o
 Also included w:lthm the scope of this invention are the salts of the parentai
20 compounds with one or more amino acids, especially the natura]iy-occurrmg
amino acids found as protein components. The amino acid typically is dne
bearing a side chain with a basic or acidic group, e.g., lysine, argmﬁe or glutamic .~
acid, ora neutr‘él group such as glycine, serine, thréonme, alanine, isoleucine, or |
leucine. | | |
5 | The cdmpounds of the invention also include physiologically acceptable
. salts thereof. Examples of phyéiologica]ly acceptable salts of the compounds of
the invention include salts derived from an approprliate. base, such as an alkali
metal (for éximple, sodium), an alkaline earth (for example, magnesium),

ammonium and NX4+ (wherein X is C,-C, alkyl). Physiologically acceptable salts
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conpounds of this invention with one or nore am no acids as descri bed above.
The amno acid typically is one bearing a side chain with a basic or acidic
group, e.g., lysine, arginine or glutamc acid, or a neutral group such as
gl ycine, serine, 1o threonine, alanine, isoleucine, or |eucine. Salts of
acids or bases which are not physiologically acceptable may also find use,
for exanple, in the preparation or purification of a conmpound of this
invention. Al salts, whether or not derived forma physiologically

accept abl eof étﬁh}iﬁl@ﬁgﬁa_&ﬁn o2lafl amihbighodrchaiRliebf bRk @5Bokylicneat i on. is
The conpounds of this invention optionally conprise salts of the conpounds

herein, espudiaglacotinbanpeicdactic Mmyrigdedptiamalesomatonts, enalig isethiewist ai ni ng,
for exanpl g, +. Li K+.. Ca+t2 and -r2.. Such sakts i ncliude those
der i ved by PEtoRRTHSES ot PG P Yelpnis R SRS B kal ne
earth net abihhREw1 i@ BER NG [BHc Mio_?_tbﬁféhﬁsxﬁfﬂrﬁ@a&i@é}san\ﬂ ihBrémi@4gdigs, ani on 20

noi ety, typically a carboxylic acid. The conpounds of the invention nmay bear

mul tipl g pashtasveydoochlegetsulfarichsrappboriThed selfambfcagds. dthitsidogioafiiounds  of
the invention e either positive or negative. Any associated counter
ons are  TPEPERN FIS0E A SLBPPREI LY RBASIEOK TP FSBIdR T8 AR Hods. by
whi ch t he sa‘}ng%Qﬁd%%oﬁ%hﬁtﬁ%%itﬂ&%hﬁ%lef&??ﬁﬁQﬁcﬂ A ak RRHYERs, but are not

limted to 2 nium sodl um potassi um I um I des, acetate,

trifluor oa@@bmx afsically Ktind@fentbreoélectbd foinh H bea UNdeaiyvetbid)at the
identity of any associated counter 1on is not a critical feature of the
i nvent i on, Hamevehatlts dbadidyentdsenwiidoarp aes physiblhgiciymeoypdsblemassoci at i on

with any type_of counter iop., Mpreover, as the . conpounds, can exist in a
vari et 93/ of 4186 fing R fof SF%FEPP% Hbl\@ierR?émfPBﬁn O% PRREGAUGROL %Pbbs%]ﬁ’&?ﬁ"ﬁﬁss not

only for “a&EPﬁBE&E@ 4 S.(%)&lﬁh% FhEtHeP or At ASAM RLEA Hg%i@gﬁ%ﬁ%er I ons

(e.g., dry salts orns that” are not In assoCi h counter
ions (e.g.accaptabbisid br bagaatecwihinuhe sase of Vet preseat iwehylphcal |y are
prepared by reacting the netal hydroxide with a conpound - of this invention.
Exanpl es of netal salts which are prepared in this

Isomers

15 The term "isomers" as used herein means all possible isomeric forms,
including tautomeric and stereochemical forms, which the compounds of the
formulas of this invention may pdssess, but not including position isomers.
Typically, the structures shown herein exemplify only one tautomeric or
resonance form of the compounds, but the corrésponding alternative

20 configurations are contemplated as well. Unless otherwise stated, the chemical
designation of compounds denotes the mixture of all possible stereochemically
isomeric forms, said mixtures containing all diastereomers and enantiomers (since
the compounds of the formulas of this invention may have one or more chiral
centers), as well as the stereochemically pure or enriched isomers.. More

25  particularly, stereogenic centers may have either the R- or S-configuration, and
double or triple bonds optionally are in either the cis- or trans-configuration.

Enriched isomeric forms of a compound of this invention are defined as a

single isomer substantially free of the compound’s other enantiomers or
diastereomers. In particular, the term "sterecisomerically enriched” or "chirally

30 enriched” relates to compounds having a single stereoisomeric proportion of at
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5 way are salts containing Li+, Na+, Ca+2 and Mg+2 and K+. A |less soluble
netal salt can be precipitated fromthe solution of a nore soluble salt by
addition of the suitable. netal conpound.. In addition, salts may be forned
fromacid addition of certain organic and inorganic acids to basic centers,
typically amnes, or to acidic 'gr'ogps. Exanpl es of such appropriate acids

i ncl ude, 1dagf abARBANC .. HITRAGINYG AONAIsHHeBaEN 288 diY 0TI 1PEQIhaLi ds, e.g.
‘hydrochloric or hydrobromc acid, sulfuric acid, nitric aci-d, phosphoric
aci d; orposgaleiigomeislpreferablysat least e mpbre pméanbly at lpagpHitoaod most

hydr oxyacet,i c,  benzoic._2-hydroxypyopanoic,  2-oxoprgpan.oic, lactic,

fumari c, Prefprebiy at eﬁfiﬁrﬂ\%’-cﬂﬁﬁﬁ@ ensatigmerically|pure §-Bai cylic (i.e.
- 2-hydroxyhenzoic). . p-amnesaljcylic, . isathionic,.lactgbionic, succinic

oxal 1 afREur Romtericaly AP EAEN el d PP LR o bR It anesul £ omi c,
et hanesul f oni Gon heRZEBE QB RBIE Reof h@ﬁ@&%y! st GrdaRk R d sa8shdRor gani
acids, such as “hydrochlori.c, sulfuric, hosphoric and sulfamc acids,.

Cl - Coaf kiyl thiaké tnite arbeOzereantibamraf aeorhpdumd ef thd Biviettion can be
cycl ohexanesul fam c. Exenplary salts include nmesylate and HCl. Al so included
wi t hi n t3epascied substanhipBy ifraearftitsorppesing kearidemer by amethnd smbaks 20
corrpoungqs W 1Lt.h one,.or, Nore am no acjg'dﬁ-b’ e%ﬁ,eci al t he r‘gt ural l y-occurring
anmi no aciPgRiatigfy astareomeTs UstHLSRErAY aGHHE 5P e " Pypically is one
beari ng gg] 40, W ' r b ghi -0 ' .qar gi ni ne or
gl utam c(as%(&:l ,ggﬁétgy\#gsgrrg?&gr%o 8%%0 gg%éﬁyg?ﬁgﬁgglf M\ég%tlvﬁﬁélplhi ne,
al anjgne, .o @@hLU&H, 8 H. 019759 CHpemadber! NE 39QYREBIAGE). TephhftidyeRbhfs al so

i ncl ude physiol ogically acceEt able 3Salts thereof. Exanpl es of
physi ol dyiaxmixtyracarebe abtamphshed by arlyeuttabirometsod finclubding:f¥ent i on i ncl ude
salts derived framan appropri ate base, such as an alkali , nmetal (for
exanpl e, O¥BAFGRAO! 1gMCa a’qug%méalﬁsﬁﬁ? pgh éaea%’;ﬂog}p and, AFparalieRdi um and

o o naL Gl by Al Y Ller 1,00 68ty At 6P RIARLEaalLs, 60 of an

hydr ogen™at om or “an"am no group i nclude ~organi ¢ carboxylic acids
such as Re-pbEndPREUHEralldRetatizidd fakefits, b@fdratibh of TRé Biter@Bhs C, nalic,

I sethionic,” |actobionic and succinic acids; organic sul fonic acids, such as
met hanesuld aniversion to the pure enantiomers, or (3) enantiomers can be separated
directly under thirai conditions. Under method (1), diastereomeric salts can be |
formed by reaction of enantiomerically pure chiral bases swch as brucine, quinine,
ephedrine, strychnine, a-methyl-b-phenylethylamine (amphetamine), with
asymmetric compoimds bearing an acidic functionality, such as carboxylic acid
20 and sulfonic acid. | | ' - | |
The diastereomeric salts optionally are induced to separate by fractioﬁal
cfystalh‘zation or ionic chromatography. For separation of the optical isomers of
“amino compounds, addition of chiral carboxylic or sulfonic acids, such as
campho'réulfonic acid,-tartaric acid, mandelic acid, or lactic acid can resuit in
25 formation of the diastereomeric salts. Alteméﬁvely, by method {2), the substrate
to be resolved may be reacted with one enantiomer of a chiral compound to form
 a diastereomeric pair (Eliel, E. and Wilen, S. (1994). Stereochemistry of Organic
' Compouiids, John Wiley & Sons, Inc., p. 322). Diastereomeric compounds can be
formed by reacting asymmetric compcjunds with enantiomerically pure chiral
30 derivaﬁzing reagents, such as menthyl derivatives, followed by sep aration of the

diastereomers and hydrolysis to yield the free, enantiomerically enriched
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et hanesul foni c, benzenesul fonic and p-tol uenesul fonic acids; and inorganic
acids, 5 such as hydrochloric, sulfuric, phosphoric and sulfam c acids.
Physi ol ogically acceptable salts of a conpound containing a hydroxy group

i ncl ude the anion of said conmpound.in conmbination with a suitable cation
such as Na+ and NX4+ (wherein X typically is independently selected fromH
or a Cl-inthekgl Agrethpd of dieswéningsaitical phiriay irdeolves trakasg dhirghesters, not

physi ol ogi cally acceptable may Ic also find use, for exanple, jin the

pr epar at fhsih 353 gnty @&fﬁr@frﬁpslaerpeﬁy%n arraa&ww(trg{eaﬁméﬂlﬂ) nd. All
salts, rr.Qr t I f ghm. EOl Qg Ly . ta acid or
base, _a\r,\%%\%\ni}g tqago}g Elg' (slgg%)elv gfrgt ﬁé@gfé‘l‘gglﬁg Sji? r?sgmcfgocﬁﬁu? glg]%’ﬁ'&g’ gl%“g The term

" | SOMET SynA97iHeGHe NNVIR dpFRARS f& thelYeséMtlefof tRORG ArdiEMMerici ncl udi ng

taut omeri c and~st ereocheém cal forns, which the conpounds of the fornulas of
t hi s s5i nvéinstepspmens. [Sdatsle shastérdomeart chndewsdparatpd sintliisslatesbbp nermalypi cal |y,
the structures shown herein exenplify only one tautoneric or  resonance form

of the coWpbieEe Plhase ahemesegaphorallnly g meethads yer sepacwiign ghir at i ons are

t | at ed 2| |, | t h ' St _ I cal , desj,gnat i f
conpounde et prehiraretbp Tl ekt bt Quly LT Ehider el e T °
the comalidBCERi REAESE LPLRL Ay Rl ka3 Sfar ey O TP R te Chiral

center S)Ghr@ﬁ@t@%xﬁpﬁ? ushies 8lchfrabelagshen) piafirSuitible aiirslhesibsagestasehbr e 25
particularly, stereogenic centers.may have either the R- or 5-Configuration,
and 16doustefoexample, @dbysadshanid e iaphytiatler relhdpster amybosei derivartives.

JCHELICTE T ICE O S A M N O
SomounyseAKaE AR O 065 of B 7o O, BES LS o
Compeundes BPl8rd O, Appsesieathslson oM R, | o5t b0
i soner s)conprinhBoalivh saidl paysacebegidewherapstetionatyt phateslazabex@d-and nost
15 modified with an alcohol such as ethanol, isopropanol. ("Chiral Liquid
Chromatography" (1989) W.]. Lough, Ed. Chapman and ‘Ha.ll, New York;
‘Okamoto, (1990). "Optical resolution of dihydropyridine enantiomers by High-
performance liquid chrdmato graphy using phenylcarbamates of pOIYSacd1arides |
.as a chiral stationary phase”, J. of Chromatogr. 513:375-378).
20 _ Asused herein aﬁd uhlesé otherwise stated, the term " enantiomer “ means
~ each individual optically active form of a compound of the invention, having an
optical purity or enantiomeric excess (as determined by methods standard in the
ar'_t): of at least 80% (i.e. at least 90% of one enan’cibme_r and at most 10% of the
ot_her- enaﬁtiomer), preférably at least 90% and more preferably at least 98'0/0.
25 ‘The term "isomers” as used herein means all po_ssible. isomeric fofm’s,
i_nc_luding tautoméric and sterocherrﬁcal forms, which t_he compounds of the '
" formulas of this invention may possess, but not inducl_ing pOsi’cidn isomers.
Typically, the structures s_hdwn herein exemp]jfjr oniy one tautomeric or
resonance form of the compounds, but the corresponding alternative
30 .config_u‘rations are contemplated as well.. Unless otherwise stated, the cherru_'cal

designation of compounds denotes the mixture of all possible stereochermically
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preferably at |east 97% The terns "enantionerically pure and

"di astereonerically pure" contain undetectable |evels of any other isoner. 5
Separ ation of stereoisoners is acconplished by standard net hods known to
those in the art. One enantioner of a conpound of the invention can be
separated substantially free of its opposing enantiomer by a method such as

f or mat i ofsonferth fasingy eddenstusisngnephirgpall Riztéiesemare antl enagtiagesss
(" St ereochem stry of Carbon Conpounds,' (1962) by E. L. Ethel, McGaw Hill;
1o Lochnifinest econ}pour(dpgﬁajweiorw&sr@fttb@rmvemgnp@y12@3%@blzyistcsaﬁ)ar ation of

be ed th | udi
(1 or s BB BRI e R o R ke "
- t § t f
3 Bt o7 egnariehdd AmpaRtis ISR BRI OkoR %@ﬁ&eiﬁ?ggé%”hé‘?eﬁléﬁ%{'?oh°2f ’
the dj astterRosmes-sonflfuaitidns andensitiple bontbenprhey @sidhe desistras- (3)

enantioners can be separated directly under chiral conditions. Under nethod
(1), di ae:tré:@un'eonc salts can be fornmed by reaction of enantionerically

Etiyl b pi Ses@?ﬁ%?@%@%ﬁ%@%%ﬁ%f e iredeBimounds
bear 119 abReldllf £UNGH LARRKHXQBUEN A SaEhaLe Aeld ARcdag plboni

acid. The diastereoner: ¢ sal ional’ly are uce 0 separa

fracti. om@quec@ﬂm&mam PAr OO RN tak OBt QW RN caljopuse pArdhirgly of t he
optical isomers of am no corrpounds addi tion of chiral carboxylic or

sul f @ni cpam"ds],atessdohroaqaomaiﬂ:ﬂmnsglafsﬁemeomenc exesof at lagstabomusded i ¢ acid,
or Iactlc acid canreiult in 25 formati on })f t@?, i ast er; rrerlc salts

Al t er nat il¢etileagiyOneohore [spymenand afmest H% € B eﬁ-’é@éﬁ Sﬁﬁ}%@rr eact.ed

el BEAbhRTEnR g tohDTLIBRL AR A% Phato S SRR s, Jonn
Wley & $OpSrhd ems ' enm?z@@ﬂlen@mﬁ%&@% “dia%?&ﬁﬂ@ﬂ%al}}ﬁﬁ@ shBQIcI'BQ by

reacting asymetric conpounds w enantionerically pure chiral
deri vat | mdestopdgent smilarohapshawing hytardeithaehartiomieoiclexees, by separ ation
O | Brecespectively e diadfirectherc okiess, 6f e mbhure i questions " O8O 1Y
Separation of stereoisomers is accomplished by standard methods known
to those in the art. One enantiomer of a-compoun& of the invention can be
separated sﬁbstantially free of its opposing enantiomer by a method such as
formation of diastereomers using optically active resolving agents o |
20 (”Stefeochemistry of Cérbon Compounds,” (1962) by E. L. Eliel, McGraw HiH-
Lochmuller, C. H,, (1975) J. Chromatogr., 113:(3) 283-302). Separation of isomers in -
~a mixture can be accomplished by any suitable method, including: (1) formation
- of iorﬁé,_ diastereomeric salts with chiral compounds and separation by fractional
crystallization -or other methods, (2} formation of diastereoﬁeric compounds with
25 chiral derivatizing reagents, separation of the diastereomers, and conversion to
 the pure enantiomers, or (3) enantiomers can be separated direétly under chiral
condi.'tiorjls. Under method (1), dias{ereomerié salts can be formed by reaction of
enantiomerically pure chiral bases such as brucine, quinine, ephedrine,
strychnine, a-methyl-b-phenylethylamine (amphetamine), with asymmetric
30 compounds bearing acidic functionality, such as carboxylic acid and sulfonic acid.

The diastereomeric salts may be induced to separate by fractional
64



62 xant hene. A nethod of determ ning optical purity involves making chiral
esters, such as a nenthyl ester or Msher ester,

a- met hoxy-a- (trifluoromethyl)phenyl acetate (Jacob I'll. (1982) J. Og. :
Chem 47:4165 of the racem c mxture, and analyzing the NVR spectrum for
the presefstlbzatianeor mu@dar@a\%f@&éaplw Fogisgparatioaralitie optigpl EOMeIs Oér eoner s

b d d d h h
fol | owi ﬁe oS0 Bg L SOl Ae a0 TR0, Bnd of e ST v&éﬁgﬁf ﬁg{?ﬁez
(Hoye, gﬂu%@éf%ﬁicléald drdelc 484 f}ﬂgndé@%]ama bALRRL il odrifeuRfint

asyrmetrl c ntlorrersgls Separ at ed ronmat ography using a ¢ |raI

st at i onaformpltisest theidiastbreotidricdal st Atlﬂe@mﬂjixyelpﬂa_s,s afethod {2)ethd aubstxaapl e,
pol ysaccharides, in particular cellul ose or anyl ose deri vatives.

Cormer ci tl baresobicdanhy beoegead ovidh ote epassameniof al d@@t:ommqo are
Chiral Cel TM CA, OA, d K, and Chi
PR I et SRR R U g RIS A ﬁﬁ@%}fp'ébaap@elq n

bi nat 15
ot 1 ac s R WAt %‘%ﬁ%@%@n%?@%%@%&%@ﬁéﬁ df e E'E’E.XS”G- |
Chr omat %E@iéayoy fehOBA) a¥yminetkidUdfnpdithd SCRAP @ hrdidn diadalll Im\y&efa‘i |

Ckanmot o, (1990). "Optica resol uti on of di hydropyridi ne enant I omers by Hi gh-
perf or rrm}mwahzmg deagmmuob Iaa;m;nthyl deriphtived, belldbeedbysephrasohyshtbehar i des

as a chiral 'stationary, phase f Chromatogr, 513:375-378)., 20° As used

her eifn a@ﬂ@s@m@agrsarﬁﬁhmﬁ%%@ @Eﬁ? tﬂﬁ%ﬁleéﬁﬁaﬂf@%‘?ﬁwag ‘%@éans ‘each

I ndi vi dual | V& orm of d of .t he Vi ng an

opti cal )balﬂ' $‘§/é£ %]3% ér‘%g %%%%@t“fagg%&e W&a“%%}&ﬁgt%hg%@e%"ff dard in
the ar tdafasd mkRASH Bk iNEsh Aeotds in 0% . GRleliaTishaid at most -
10% of the agt h%llre gﬁiantlorrer ,Spreeserabl y a&(?eaast 90% and reégqeferabl y

at - | eastace8te (AboH HE. {LO8 ]! I}rgnﬁhefh 4%:4188) ohdreraremdansxiairk, gradsi bl e

i someric forms, _including tautoneric and sterochernical forms, which the
conpounomwaéyzmgéhew&ﬁp@g T {61 Wheiprgssndces the Wﬁ@é@f&ggom@ug not i ncl uding

P gz; %hgrqhégtggg&%ers g%%llé: 81as¥ere<t31rrll%rss éanulgé Eépeeisrfet}loand 1soﬁ§’te3 b?fxr?o% 1- ¥n8”' y one

reverse-phase chromatography following methods for separation of atropisomeric
_naphthyl-iSOqumolines (Hoye, T., WO 96./.15111). Under method (3), a racemic
mixture of two asymmetrlc enantiomers is separated by chromatography usmg a
chiral stanonary phase. Suitable chiral stationary phases are, for example, .
20 polysacchandes, in particular cellulose or amylose derivatives. Commercially
available polysaccharide based chiral stationary phases are ChiralCeI™ CA, OA,
OB5, OC5, OD, OF, OG, O] and OK, and ChiralpakTM AD, AS, IOP(+_) and OT(+).
Appfop;iate eluents or mobile phases for use in combination with said N
- polysaccharide chiral stationary phases are hexane, modified with an alcohol such
25 asethanol, isopropanol. ("Chixal Liquid Chromatography” (1989) W.J. Lough, Ed.
Chapman and Hall, New York; Okamoto, (1990) "Optical resolution of
~ dihydropyridine enantiomers by High—porformance liquid chromatography using
phe_nylcarbama’fes of polysaccharides as a chiral stationary phase"”, J. of
Chromatogr. 513:375- 378) _ |
30 The terms cis and trans are used herein in accordance with Chemical

Abstracts nomenclature and include reference to the position of the substituents
' ' ' 65 '



resonance form of the conpounds, but the corresponding alternative 30
configurations are contenplated as well.. Unless otherw se stated, the
chem cal designation of conpounds denotes the mi xture of all possible
stereochem cally 63 isoneric fornms, said mxtures containing all

di astereqners_and .epanti onne singe the, compoun of. .4 he formlas of this
Mnvent | oR Ty BAVRERT THSTURObRe SERP e AT ROOR St the R R gy

struct Ur-?@rrﬁﬁlav(tﬂ ééaﬂg%eede%@ﬁﬂﬁmdqﬁ} IhhsBYkAledOh BBEHENSMCRIROWE. Mre
particularly, steredgenit centers may ‘have either 5.the R or

S- conf i glinatirometterds sudhtdspleer dxangsleMyrapaiffrasiioher cis- or trans-
configuration. Pure isoneric fornms of the said conpounds are defined as
isoners substantially free of other enantioneric or diastereoneric forns of

.the sane basic nolecular structure. IEZ fgglr;t;iscul ar, the term

"stereoisonerically pure" or "chirall relates to conpounds havi ng

Tsomer ‘and at RedeTsean i (PR Ero PRSP R ok inabatic pRARIZRI L T east.

9Q% . nor esppetiadadeycribed hesin 34 %handiemdsticlpped@icbhye advdieast 97% The
terns "enanfionierically pure' 'and "diastereonerically pure" should be
under st outlobvicais siver the priay arth Srichgprodyaisdnep rehdt oyaexample flom ékeess, 15

respectively the djastereoner,ic excess, of the m.xture in, question.

Separ at | BRAGHOB, EABETIOHN By SIG1Es s DI oh Esf e icatian 94 fhe AENYAE R Rown 1 o
‘those, in ) j d : i i n be
sepa(r?%t eg&gg’ggbghP%rgg}%et%g%&ly?é&% %S'EIB %%Q'e‘r?‘%%?%cgﬁ irﬂ\t{)@@ﬁa{‘%eﬂ{c ]ﬁ%‘d such as

for mat i othcBidél msited hBANRIchHEhEAPbLAdb %ayo@ﬁéédﬂey' agsotagsRenadenhg 20 -
("Stereochem stry of Carbon Corrpou%ds,."' 1962) by Ej%&ﬁ. Eliel, MGaw Hll;

Lochmul | erntag@ingia copransyd of tiohmoreatiogrwith p3magymabr ag@riodSebtmeat i on of
(1) T or nitfisient s yio Acnetbalicer oaHer era PuchipeRducGRYPBRLE GRbounds and
SEPar o bl SRRl FYPLALLLERL Lo O PO () ot ion
of the dirALheLAOHRMInisfithERPALETERIl) B a detectable dose (e.g. greater than
| about 0.5 mg/kg) to an animal such as rat, mouse, guinea pig, mbnkéy, or to man,
allowing sufficient time for metabolism to occur (typ_ica]ijr_ about 30 seconds to 30
hoﬁrs) and isolaﬁng its conversion products from the urine, blood or other
biological samples. These products are easily isolated 'sin_ce they are labeled
20 (others are isolated by the use of antibodies capable of binding epitopes surviving
in the metabolite).' The metabolite structures are determined in conventional
~ fashion, e.g. by IMS_or NMR analysis. In general, analysis of metabolites is done in
‘the same way as conventional drug métabc_)l_ism studies well-known to those
_skﬂled in the art. The conversion products, so long as they are 'r.io’.c otherwise
25 found in vivo, are useful in diagnostic assays for therapeuti.c dosing of the -

compounds of the invention even if they possess no antiviral aétivity of their own.

Formulations
The compounds of the invention optionally are formulated with
30 conventional pharmaceutical carriers and excipients, which will be selected in

accord with ordinary practice. Tablets will contain excipients, glidants, fillers,
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“the pure enantioners, or (3) enantioners can be separated directly under
¢chiral conditions. Under nethod (1), diastereoneric salts can be fornmed by
reaction of enantionerically pure chiral bases such as brucine, quinine, -
ephedrine, strychnine, a-nethyl-b-phenyl et hyl am ne (anphetam ne), with
asymmetric 30 conpounds bearing acidic functionality, such as carboxylic

acid and bsmtﬂér@.nAgué@&sjform'Eﬂgtinhﬁsﬁeepz%@ﬁﬁd # gatilesforny ahd Wwhelvagdntedsepar at e
by fractional. 64 crystallization or ionic chromatography, For separation of

the opti éed delsempiby gher tharmorat edpynistie ioageineraly vill bRiisatpniccar boxyl i ¢ or
sul foni c_aci ds,,. such as anphorsul far is id,, tartaric, aci,d, mandelic

agi d, ijr FPQ@P? CH'tlfsi%tt%?]ﬁ’e&%t%mi%Clﬁlﬁ?wgghsgﬂostw?éﬁ!’égﬂ%hé%mri c sial ts.
Al ter nat kel oY oFPh aa% Itirc&i ﬁg%i HRS{ ﬁ?gé)f’aﬁd)iﬂ&&%ee%b}ﬁg R g reacted

wi th one enan?l onMer o oun form a diastereoneric pair

(Eliel, Bthanghtkidints, 2helat _g@t@é@@?ﬁ?ﬂm,)baﬂio}g}cﬂafés%uc@m@ﬁﬁ; John
Wley & Sans, Inc., p. 322). astereoneri c conpounds can be forned by

r eact i nghgdyomyedkylcelbdope dnydowyalkyimethtyl iieddseablegripacie. chi r al _
derivatizing reagents, sych as "ngnt hyl derivatives, followed by separation
of the lo di aStbreanently, thateryd phryanseuticallyacgepible sasier esdmtaconer i cal | y

enri ched, xanthene. A nethod of termning, opthcal .purity 4 nvel ves maki ng
chi ral ot R el any BB IR P ryPRRB WA WRE e Bptiphbrbaidnissves
2 et NoXsrfindlhtdd htaRied MAHHRRCAY bppRERIGH Sr §it8GAMatdn tolth8fddusho KX 0.
Chem 47:4165), of the racemc mxture, and analyzing the NVR spectrum for
t he pr eseraedofortinstahee b?tdigqmilsmge-dispeﬂ.ﬁngioaslﬁﬁuefng&he saift @hhwogitiast er eoner s
can be separated and isolated by normal - and_ reverse-phase chromatography
f ol | owi nghdehsfacilisatestsrtprageofrapspent o8 pandhngiwithesp®pairngstqui nol i nes
(Hoye, T.,. . 96/ 15111 Under e hodg}ép a _racemc ., m xt.uye of. t
symmet 1 FECRAREr ey S PP TR e Ra LA 05 RS arocr APLRTOHY & & R
stationapy, ggé‘%ﬁﬁd’?‘ﬂhé BQ&‘?c&?&@ésfﬁ%ﬁ%ﬁﬁ%rquaLHHaﬁ@,Schgﬁ% JoRlticRsHMhes 20
- pol ysacchar Pdes, 'n particular cellTulose or anylose derivatives.
Commer ci aidemﬁoa\mhlsaﬁxhggpbé vsat ahasndaetiese dnttisioak, slatioe)grynphespes are
Chiral Cel:11A CA, QA 5, 0G5, OO, OF, OG Q@ and OK, and Chiral pakTM AD,
AS, OP( +Justadspory % jaerosols, suspensions, ointments, creams, tablets, pellets or _
- powders. | - o _
Suitable pharmaceutical carriers for use in the said pharmaceutical
- compositions and their formulation are well known to those skilled in the art, and
there is no particﬁlar restriction to their selection within the present invention.
20 They may also include additives such as wetting agents, dispersing agents,
stickers, adhesives, emulsifying agents, sclvents, coatings, antibacterial and
antifungal agents (for example phenol, sorbic acild, chlorobutanol), isotonic agents
(such as sugars or sodium chloride), provided the same are consistent with
pharmaceutical practice, 1.e. carriers and additives which do not create permanent
25 damage to mammals. The pha_rmacéu’_cical compositions of the present invention
may be prepared in any known manner, for instance by homogeneously mixing,
~ coating and/or griridin_g the active ingredients, in a cne-step or multi-steps -
- procedure, with the selected carrier material. Where appropriate, the other
additives such as surface-active agents are prepared by micronisation, for instance

30 inview to obtain them in the form of microspheres usually having a diameter of
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Appropriate eluents or nobile phases for use in conbination with said

pol ysaccharide chiral stationary phases are hexane, nodified with an al cohol
such 2s as ethanol, isopropanol. ("Chiral Liquid Chromatography” (1989) W
J. Lough, Ed. Chaprman and Hall, New York; Ckanmpto, (1990) "Optica

resol uti on of dihydropyridine enantionmers by high-performance |iquid
chromat ogr aphy using phenyl carbamates of pol ysaccharides as a chiral
stationary phase", J. of Chromatogr. 513:375-378). 30 The terns cis and

trans are dsfd m@uelg»m IANRAE 66:rHAB e fhdiufd G Fhiedbcaphlih FaCdont OB REe| at ur e
and include reference to the p05|t|on of the substituents 65 on a ring

moi ety. Thastised raleased thardivrilogledissdd.i gur ati on of the conpounds of
formula (1) may,

wel - knowh molHBAE SRR ECn & pE BT Oy 25 CHMSTUET BN Bhol 1 05—

The presenfseqnien gﬁﬂnﬁé@eﬁu@zﬁl@é it} of Bhe/biRerBhPMdrCaiRfUGhR, Of the
conpounds descri bed herein, tot extent such products are novel and

unobvi ous @Wlemddml/@rrlamomtr matewdmh@vmglgooé e:m;lsm;)sagj dispasirgeaniyloe from t he

oxi dation, reduction, rolysis, amd i on, r cation 0 the
adni ni st er &8t F‘@ﬁ&ﬁfimﬁﬁdg qrye Ctt@‘ @H}‘"j/‘r‘r‘zﬂ“&t dfersuble s,Rapdr di ngl y,

the inventjpnaidchudass aﬁ?%ﬁ%%% 8l NRRVE eSO TRRLIES MG RATRN o Pr Ocess

conprising contacting this“invention with a nammal for a
period of dlkatine-sarth ntdshlts mmubﬁdu&edmtsadbehiﬁedmmdmmﬁuﬁhmiteanﬁ hlm

ducts t I i dentified b di ol abel | ed Cla
Py oo Y GRS ) S ahe ot AL PRIGRBTT TR oﬁ%\é Sheees pod or g
det ect apl &, 4osg fa(tgy QCId%S@&I%E oblé%m@fb‘%ﬁ{ co‘%oﬁ}lfyﬁ ko) al Clggrld’?@{l such as

rat, nouse, guin or to man OW hg su Ime for

met abol | sr@drfacmymc(adqmcmaﬁﬂnyor&bmmm%alw eLpslgacrytic Bﬁids}ff@ﬁ?ISillp&lﬁﬂLate%m ating
Its conversion products fromthe urine, blood or other hio I cal sanpl es.

These pr odans silphategsalplonases) henzamidarele derixatives wé@&yé@ry@@t RRATeSs are
' sol ated by, NG 1URGAbs BNLUIBRNeE SrARARY $n Me REAN BRI IRARFU ALY NI

metal salts, unsubstituted ammonium salts or ammonium salts substituted with

15 analkyl or acyl radical having from 8 to 22 carbon atoms, e.g. the sodium or
calcium salt of lignosulphonic acid or dodecylsulphonic acid or a mixture of fatty
alcohol sulphates obtained from natural fatty acids, alkaline or alkaline-earth
metal salts of sulphuric or sulphonic acid esters (such as sodium lauryl sulphate)
and sulphonic acids of fatty alcohol/ethylene oxide adducts. Suitable

20 sulphonated benzimidazole derivatives prefer;ably contain § to 22 carbon atoms.
Examples of alkylarylsulphonates are the sodium, calcium or alccholamine salts
of dodecylbenzene sulphonic acid or dibutyl-naphthalenesulphonic acid or a
naphthalene-sulphonic acid/formaldehyde condensation product. Also suitable
are the corresponding phosphates, e.g. salts of phosphoric acid ester and an

25 adduct of p-nonylphenol with ethylene and/or propylene oxide, or
phospholipids. Suitable phospholipids for this purpose are the natural
(originating from animal or plant cells) or synthetic phospholipids of the cephalin
or lecithin type such as e.g. phosphatidylethanolamine, phosphatidylserine,
phosphatidylglycerine, lysolecithin, cardiolipin, dioctanylphosphatidyl-choline,

30 dipalmitoylphoshatidyl -choline and their mixtures.
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in the netabolite). The netabolite structures are determ ned in conventi onal
fashion, e.g. by M5 or NVR analysis.- Tn general, analysis of netabolites is
done in the sane way as conventional drug netabolism studies well-known to
those skilled in the art. The conversion products, so long as they are not
ot herw se 25 found in vivo, are useful in diagnostic assays for therapeutic

dosing of the s GERRONAELIORE shiffciaRveMcl Rk SY9BiHE 4N ap@ssess no antiviral
activity of their own. Fornulations The conmpound of the invention

opt i onal Ipplgrrepbayatéd derdvatives Galkpiphentlsofeaty pleahokscfaty aads, ediptiagics and
excipients, which will be select ed In accord with ord| nar practi ce.
Tabl et s We%%@wa\eseg@tm 3t legpt HagarBon pioma g th e@@ ers. Aqueous

by ot her “PneBE st RRRF AR POy BRbRLer s o5 o BBilF ol B i at  on.
opti ogal H&&gﬂ{:@&@faﬁﬁ%ﬂc & ngé@éﬂ%mc éﬂ.?tsa’ztﬁra%éﬂéﬁﬂmgamr book of

Phar maceuti c ci prents ascorbic acid and ot her

ant i oxi déditisacidbahdtaliogphgrolsssad derastized preferabdp dytadtieg stacld glsrcdext rin,
hydr oxyal kyl cel I'ul ose,” hydroxyal kyl net hyl cel | ul ose, stearlc aci d

Subsequefihiey greves ard &tO;ZﬁaJanmg&qn@am ea(@hplpmdllefcbaemib@n ma@mg@d 6 herein
I t t d

ormil at WilS BPaatTs haRs AP DO LR HEAPHERObr R SR B o t he

| ocus to;pe. g‘@rfﬁ{tﬁﬁ{se&ean e seftﬁfb?é]ggd{ﬂtg {f@%ﬁ%e‘éhﬁ%ne%’x?&eeﬁﬂhng or "di ffusing

t he sai d conposition acl orage, transport or

handhg ngmeIy@@@pyleﬁ@aguyedl,gethy&neafafrﬁﬁ-tdp\oeﬂﬁ@@ yleheslp b@rdmeﬁnm%ﬂda 10

acceptabl e cCarrier %’ solid or a’liquid™ or a gas which has been -
conpr essextboo atomsin the qlk)dl chaing whitke addtrphssontam%db 2bBiethylemegdpcodlon can

SuLL2bTY e oot 28 SOCEL oS, S Shon SOl ML onsc aUales, 10 o
P S RS AT B s BB e o
art, andRepresentative examples of non-jonic surfactants are nonylphenol -
15 polyethoxyethanol castor oil polyglycolic e’chers, polypropylene/ polyethylene
~oxide adducts, trlbut'ylphenoxypolyethoxyethanol, polyethyleneglycol and
| octylphenoxypolyethoxyethanol. Fatty acid esters of poljretliylene sorbitan (such
as pblyoxYethylene sorbitan trioleété), glycerol, sorbitan, sucrose and
pentaerythritol are also suitable non-ionic surfactants. |
20 Suitable cationic surfactants include quaternary ammonium salts,
particularly halides, having 4 hydrocarbon radicals opﬁonally substituted with .
halo, p_henyl, substituted phenyl or hydroxfr; for instance quaternary ammonium
 salts containing as N-Qubs‘d’ment atllee'lst one C;-C,, alkyl radica] (e.g. cetyl, lauryl,
- palmityl, myrﬁtyl, oleyl) and, as further substituents, unsubstituted or
25 halogenated lower alkyl, benzyl and /or hydroxy-lower alkyl radicals.
A more detailed description of surface-active agents suitable for this
-purpose may be found for instance in "McCutcheon’s Detergents and Emulsifiers
Annual” (MC 'Pﬁblishhxg Crop., Ridgewood, New Jersey, 1981),- "Tensid-
Taschenbucw', 2 d ed. (Hanser Veﬂag, Vienna, 1981) and "Encyclopaedia of
30 Surfactants, (Chemical Publishing Co., New York, 1981).
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there is no particular restriction to their selection within the present

i nvention. 20 They may al so include additives such as wetting agents,

di spersing agents, stickers, adhesives, emulsifying agents, solvents,
coatings; antibacterial and antifungal agents (for exanple phenol, sorbic
acid, chiorobutanol), isotonic agents (such as sugars or sodium chloride),
provi ded the sanme are consistent with pharnaceutical practice, i.e.
carriers and additives which do not create permanent 25 danage to mamal s.
The pharmaceut i kY : . | ' repared in
any known mnne??ﬁpggﬂﬁﬁg%: %Hr‘legfeﬁ%@% %%gigg{ﬁ%s;dl%?%%?&eg (E)rog%i ? %agtsgnd/ or

gri ndi ng t fereaftervellectiyebdiefatrad to s theanidvesingpedientspirtay-tet ahsinigierededur e,
with the selected carrier material. Wiere appropriate, the other additives

such as suPY aBEraeiapRreRFésedo thecondition iabayeated roiabla joawes inguding t ance 30

of 67" abodt ot Al I8 P ia Bl R o BASRIERE SubBHE Y VAR ST

cont r ol § edpafentegtiblidlidhglstibeanecois, intearaaidula, imgedbagtiftradtniAp| e
surface-active agents, also known as enulgent or enulsifier, to be wused in
t he phar magdtathecal and apiskiral) ohbe prefered pewis of admivisHation tadevayvitoni ¢, 5
cationic apd/Q | Qni terl i_ng good enul sifying, dispersing and/or
wetting prgoﬁeerxgulng@é ﬁl@ucfépab & %ﬁ#‘gﬁ?%%seﬂgf actants include both water-soluble
soaps and vat epAgRlipRliRssbM foethCadiiclirgRdactd Woaghhlifisted 18R B i$oaps are
al kaline or alkaline-éarth metal salts, unsubstituted or substituted

amoni um s araferable thipyhsant themn g pharaceptical-formulagiogs. The fomuilations, pot assi um
salts of o]eij cf or st.eariccftfi(rjH or of 1?hnatural .fatt%/ acid m xtures

obt ai nabl e PRI KBEHRATY T IF IR BY6- O 11 REGHRM dRY UHOD FOmRASe Rt Leashic | ude

sodi um or gab giP iAgdSert! a@@ddﬁ%%eﬁ&ﬁ&d@fd;ﬁ@ﬁierfv@itﬂ%né% phiggates and
sul phat es; sul phonated benzi m dazol e derivatives and al kyl aryl sul phonat es.
Fatty sul pphaat&sutcalbudqubatable @reemssheadefore iand toipeichel ynotierathkesdpicnéic or

al kaline-earth, netal salts, unsub \ti t ut ed anH%r}li,u salts Pr .amoni um sal ts
subst i t ut edNFPEIRNEs ThS carnigr(s) gt Y ate dresptahiey it e senas 8T PENg2 car bon

atons, e. 95%%E§ti}§18%i§ml{érothﬁﬂn . éﬁ‘ibx?)t?lo? g{_&@; f;/)k'fnﬁﬁkﬁﬁiﬂ ARPRLCAAEL RS to

dodecyl sul Ic acid or a mxtlure
15 the recipient thereof. The formulations include those suitable for oral, rectal,

nasal, topical {(including buccal and sublingual), vaginal or parenteral (including
subcutaneous, intramuscular, intravenous, intradermal, intrathecal and epidural)
administration. The formulations may conveniently be presented in unit dosage
form and may be prepared by any of the methods well known in the art of

20 pharmacy. Such methods include the step of bringing into association the active
ingredient with the carrier which constitutes one or more accessory ingredients.
In general the formulations are prepared by uniformly and intimately bringing
into association the active ingredient with liquid carriers or finely divided solid
carriers or both, and then, if necessary, shaping the product.

25 Formulations of the present invention suitable for oral administration may
be presented as discrete units such as capsules, cachets or tablets each containing
a predetermined amount of the active ingredient; as a powder or granules; as
solution or a suspension in an aqueous liquid or a non-aqueous liquid; or as an
oil-in-water liquid emulsion or a water-in-oil liquid emulsion. The active

30 ingredient may also be presented as a bolus, electuary or paste.
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al cohol sul phates obtained fromnatural fatty acids, alkaline or

al kaline-earth netal salts of sul phuric or sul phonic acid esters (such as
sodi um | auryl sul phate) and sul phonic acids of fatty al cohol/ethyl ene oxide
adducts. Suitable 20 sul phonated benzi m dazol e derivatives preferably
contain 8 to 22 carbon atons. Exanples of al kyl aryl sul phonates are the

sodi um cal cium or al cohol am ne salts of dodecyl benzene sul phonic acid or

di but yl - napht hal enesul phoni ¢ acid or a naphthal ene-sul phoni c aci d/

for mal dehyde copndebisaniagbehadhisy cofbsdsiu drabb@lin@lcptiohglls dhftesRoadi ng
phosphates, e.g. salts of phosphoric acid ester and an 25 adduct of

p- non%/: pheﬁmreﬁmclteﬁsc@ghg%r@d@némh dFompprsersy tabits g}@bfd@,pr@plarqdﬁ@sphm i pi ds.f
Sui t abl e phosphol i pi.ds r | S.PUrpose..are the., nat ur origi.nating from
animat or " pranreeriBifp syl it B E R e dileln e SGREITR ' O

l'eci t hi n t ypaé &UCPoRerodgraRIRS PR d Wy ¢hixaA OkidiTh Bend R NeBPiba%Y, hekseri ne,
phosphati dyl gl yceri ne, |ysol ecithin, cardiolipin,

di oct any| pHdspttapiasetvativel sumtace 30tid prdiapersivigptessh alvioldad tablets imag band t hei r
m xtures. 68 r Suifable non-i.qgnic urfacta%nts f;}?tfgl ude %Ft hoxyl,at ed and
pol y pr opox e TeldRai ¢ 8uterle Mac)imsHanbETe 9L pORABRFEPPIE y aci ds,

al i phatic nﬁ%&%%&?ﬂﬂ%ﬁlﬁ%ﬁﬂﬁbﬂgm t:«ltlﬁé’érm RO R @FRd gt t he

nol ecul e, yl ar ene phon and di al kyl sul phosucci nates, such as
pol ygl ycol setrbd and ntsr bevforimedated Bo ab tppatvide slod aywind@lliedhalcbse afithehol s,

oot oty SO BB B R e S BB At b ot o
in the (al| ' d i ] . r ' he al kyl
o ety b RATh AR TR Ehls Sl oBfihdlly AL 16 BBRaPE MRk for 1

wat er - sol ubleamagdugihingothepetiyeirtprédient(gxhde andinttad, fooykypppgEhes gl ycol ,

et hyl enedi am nopol ypropyl ene gl ycol containing 1 to 10 car bon atons in the
al kyl chai ROVl WK g aclivningrediont(s)an azangs betmesa gt e and 28%er gr oups

a0 or 10, 90RO RIGL KGR 0 P D TSIBRUND i
w/w and most preferably 0.5 to 10% w/w. When formulated in an ointment, the

15 active ingredients may be employed with either a paraffinic or a water-miscible
ointment base. Alternatively, the active ingredients may be formulated in a cream
with an oil-in-water cream base. If desired, the aqueous phase of the cream base
may include, for example, at least 30% w/w of a polyhydric alcohol, i.e. an
alcohol having two or more hydroxyl groups such as propylene glycol, butane

20 1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol (including PEG400)
and mixtures thereof. The topical formulations may desirably include a
compound which enhances absorption or penetration of the active ingredient
through the skin or other affected areas. Examples of such dermal penetration
enhancers include dimethylsulfoxide and related z\malo gs.

25 The oily phase of the emulsions of this invention may be constituted from
known ingredients in a known manner. While the phase may comprise merely an
emulsifier (otherwise known as an emulgent), it desirably comprises a mixture of
at least one emulsifier with a fat or an oil or with both a fat and an cil. Optionally,
a hydrophilic emulsifier is included together with a lipophilic emulsifier which

30 acts as a stabilizer. It is also preferred to include both an oil and a fat. Together,

the emulsifier(s) with or without stabilizer(s) make up the so-called emulsifying
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Representati ve exanpl es of non-ionic surfactants are nonyl phenol 15

pol yet hoxyet hanol, castor oil polyglycolic ethers,

pol ypr opyl ene/ pol yet hyl ene oxi de adducts, tributyl phenoxypol yet hoxyet hanol ,
pol yet hyl enegl ycol and octyl phenoxypol yet hoxyet hanol. Fatty acid esters of
pol yet hyl ene sorbitan (such as pol yoxyethylene sorbitan triol eate),

gl ycerol, sorbitan, sucrose and pentaerythritol are also suitable non-ionic
surfactants. 20 Suitable cationic surfactants include quaternary amoni um

salts, pawhkGdedhkyvdaddegfer witvihe@itarty@e atkehgnheadicalbs eRRidifmag | y
substituted with hal o, phenyl, substituted phenyl or hydroxy; for Tnstance
quat er nar yoiaten kase virh forsathaiony sisnessad hass of theereamformalationse Ca C, |

further cubet i ihsrineie atriaptatts oq 185 g forsXRLBEY bosl RAR I B oy
and/ or hy dih@¥es-euvebsradtiy %dgléﬁii&?éiﬁee t‘fte%I&i%%‘c?f%@ﬂcMﬁ i of

surface-active agents sui e for this purpdse may be found for instance
in "M Cut cinestinoils libet e taglestisedaimgpHammaséftice  emusiprufdrinylatbreub veghiomg Cr op. |
Ri dgewood, . _New Jersey,. 1981), . "Tensi d- Taschenbucw ,, 2 d ed. ser Verl ag,
U enna. 10HS o sy Grbinralin pe g oS a0, SRS EUPIRAR | shi ng
Co., New Y@Hﬁuc@%mit&gﬁe (ORERRARH S0 M oiliNEaldaB¥ $RIh WRbAM Jl&! ontainers.

physi ol ogital |y acceptable salts " (hereafter~“collectively referred to as the
active i ng$eaighhoshramelyedehaid monstardbasibglkghgstersstieh apgdi-spadiphte, t o t he
condition to be treated, Slfi ta Qfoligﬁ“t es I ncl udi ng oral, rect ?I, nasal ,

topi cal (il§esein) SieprateuPIRrY g RPN A ICP AR S EY 9SS HAPPIORYE| 5 par ent er al
i at fbooryRGHE MER S bERRR PRt Bt ARARUE, o IROG Bilnivate |,

with for exablhd dfbearebiadichkibvestdrs khewneeiQrodamol YR way beisedahsi bl e for

the active i%edi ents to be admnistered alone it is preferable to present
them as phiashtheealreipgprefsrad esteronkhesamayihs whgdalonmer inwgmbunatiarpr

one. act i ves I eRHPEroRFuerdeat 8 PTGy by R AR ERRUE PR, '
such as white soft paraffin and /or liquid paraffin or other mineral oils can be
15 used.

Formulations suitable for topical administration to the eye also include eye
drops wherein the active ingredient is dissolved or suspended in a suitable
carrier, especially an aqueous solvent for the active ingredient. The active
ingredient is optionally present in such formulations in a concentration of 0.5 to

20 20%, advantageously 0.5 to 10% particularly about 1.5% w/w. Formulations
suitable for topical administration in the mouth include lozenges comprising the
active ingredient in a flavored basis, usually sucrose and acacia or tragacanth;
pastilles comprising the active ingredient in an inert basis such as gelatin and
glycerin, or sucrose and acacia; and mouthwashes comprising the active

25  ingredient in a suitable liquid carrier.

Formulations for rectal administration may be presented as a suppository
with a suitable base comprising for example cocoa butter or a salicylate.
Formulations suitable for nasal administration wherein the carrier is a solid
include a coarse powder having a particle size for example in the range 20 to 500

30 microns (including particle sizes in a range between 20 and 500 microns in

increments of 5 microns such as 30 microns, 35 microns, etc), which is
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pharmaceutically acceptable carriers therefore and optionally other.
therapeutic ingredients. The carrier(s) optimally are "acceptable" in the
sense of being conpatible with the other ingredients of the formulation and
not deleterious to 15 the recipient thereof. The formul ations include those

suitable for oral, rectal, nasal, topical (including buccal and
subi n-agual ), vaginal or parenteral (including subcutaneous, intramuscular,
i ntravenous, intradermal, intrathecal and epidural) admnistration. The

fornul ati 0Hénﬁ%te?&ﬂﬂﬁﬂhie%ﬂéﬂﬂer@ﬁmﬂﬁﬁﬁﬁﬁ?ﬁth&ﬂ;E‘.blb)ﬂ@%ﬁ&%h&fl&t’iéﬂ and may be
prepared by any of the nethods well known in the art of 20 pharmacy. Such

met hods i néhnodgh thenasat passhge fionya nonteineo ohfwquivadénineld kbosacipitoghe | ngr edi ent
with the carrier which constitutes one or nore accessory.ingredjents. 1In
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into assockati i J I g HA Ul i Le-finely
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or tabl et s PeeRERed aeRoadimEtg convesttivmal Beadsardisarn e deliveredagith ¢Eharngr edi ent ;

as a powdeghe% thﬁrh LG as solution or a suspension in an aqueous liquid
or a non-aqueo%s iUl d; or as an oil-in-water liquid enulsion or a

water-in-oil | iBsisueAbhssaemblahe vagirial eddthisigh@dheptbdmesaliedade present ed
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m xed wit ha?gg?ag%, | ubricant, inert 5 diluent, preservative, surface
per

active or d sing agent. Ml ded tablets may be nade by nolding in a
sui t abl e machi nBomnmulakibos suitdble fre paoenterad ddwdamiploaticn innbids anedusiand an i nert

[ouid O ente T0. S3Bl.SUR IR SRkl Srel LY, be, COsLed O oy 2Bl and o be
I ngredi ent ptAefiSlitks A sol S R %n8kr #RG0ANAIAonWERicSH i HAbIobY SBUES €. 0.
15 theintended recipient; and aqueous and non-aqueous sterile suspensions which
may include suspending agents and thickening agents. The formulations may be
presented in unit-dose or multi-dose containers, for example sealed ampoules and
vials, and may be stored in a freeze-dried (Iyophilized) condition requiring only
the addition of the sterile liquid carrier, for example water for injections,
20  immediately prior to use. Bxtemporaneous injection solutions and suspensions
may be prepared from sterile powders, granules and tablets of the kind
previously described.
Preferred unit dosage formulations are those containing a daily dose or
unit daily sub-dose, as herein above recited, or an appropriate fraction thereof, of
25 anactive ingredient.
It should be understood that in addition to the ingredients particularly
mentioned above the formulations of this invention may include other agents
conventional in the art having regard to the type of formulation in question, for
example those suitable for oral administration may include flavoring agents.
30 Compounds of the invention can be used to provide controlled release

pharmaceutical formulations containing as active ingredient one or more
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to nouth and skin, the fornulations are optionally applied as a topical °
ointment or creamcontaining the active ingredient(s) -in an anount of, for
exanmple, -0.075 to 20% w w (including active ingredient(s) in a range
between 0.1% and 20%in increnents of 0.1% w w such as 0.6% wWw, 0.7% w w,

etc), pr g@ﬂ?@%&s Bf #hd i?w%ﬁ%bﬂ"("c‘ﬂn%‘lﬂleﬂ%leaﬁé %ﬁ@lﬁ%ﬁéngg%%m%w w. - When

f or mul at n an ol ntnment, the 15 active ingre ay be enployed with

ei t her ardledsaldfithé sctive ingnedient dars be bbetrolledbrdntghhsed thbllewnasd vel y, the
active ingredients may be fornulated in a cream W th an oil-in-water cream
base. | f {rédgseneydiosing oadugnpsophdeeplorrmarekinatiamribaxisity mapfileved aigéers or
exanpl e,, at | east 30%: of | yhydr.i c cohol ,. i.e, .an | cohol having
Evo ot CHEVETHS BRI e R Bl dpgmetsope AP bt rel 20 1 5. i of
manni t ol i . gl Y. . Ly, | ' _ 0) and
e O oAt S JEWAREN Sl L USLINISRE Sisthold RSt G BERED) | and
whi ch e%@@ﬁﬁ@n@@ﬁ%regirbgﬁreqra&@ﬂﬁhgiebIc@ﬁv@ﬁtiélm-rﬁ@ﬂmba& i.ngredi ent through
the skin or other affected areas. anpl-es of such dermal penetration
enhancers i nchdd#iatialingneldserits oxiydiee Amdaded at ertlaantalcogsol e divetmin gf phase
of the enulsions of this invention may be constituted from known -
i ngr edi eastion;of the Refdvimingradiant Inkhe eompesifinas & anitolaelesss sanperidionsan

enmul sifier (©oth

i se k . | gent), [t desirabl '
it ur e 57 Bt PeAD e e AR PRI OFie nolbmst A GR LR 00 h bt h a fat

and an ol ' , ' 1o | L e 10.Sa | dst@get her with
ali %opﬁ%){almcﬁghﬂ? S #ré’rp%\ﬁiagﬁqg%@g& 1338138 ﬁlig%ﬁ??g%'.eﬁﬁlgﬁgqgﬁgo preferred
to i ncl ugdetdotbpalyntirs, mathylcdlatlosd egtidxgmethyhellalosk spidtemnis swifite. or

wi thout stabilizer(s) nmake up the so-called emulsifying 71 wax, and the wax
t oget herThdi rate phérag relaass Fna durakteonupf adiioremag alldocke eontraliddbyng  oi nt nent

base whi.ch forng the oily dispersed phase .of the cream fornulations. The
choi ce dFC%{BOFaW%Q%f? ‘%‘?u $ eﬁgP‘fBW@?@Pm-%t%ﬁoff@sﬂ%éea}%n achi evi ng

e e oML 3005 S30r L0 0B, b ko B B oo
\6/1 ﬁ(rj yIVsVL1 g#aog?ffg&ﬂsyltxﬁ@t}ﬁl’c?ﬁmesimﬂﬂfb Oplet @BV E- Y eb@ e P6ly 8 BuchnAstEdd ni ng
include colloid drug delivery systems like liposomes, microspheres,
microemulsions, nanoparticles, nahocap'sules and 50 on. Depending on the route -
of administration,_ the pharmaceutical compo sition may require prd’tective
coatmgs. Pharmaceutical forms suitable for mjecﬁonablé use include sterile
20 - aquéous_solu’cions or dispersions and sterile powders for the extemporaneous
preparation thereof. Typical carriers for this purpose therefore include
biocompatible aqu'eous buffers, ethanol, glycerol, propylene glycol, polyethylene
glycol and mixtures thereof, |
In view of the fact that, x&hen several active ingredients are used in
25 combination, they do not necessarily brihg out their joint therapeutic effect
: 'diréctly at the same time in the mammal to be treated, the corresponding
composition may also be in the form of a medical kit or package containing ﬂ1e _
two ingredients in separate but adjacent repositories or Eomparb’nents. Inthe

latter context, each active ingredient may therefore be formulated in a way

30 suitable for an administration route different from that of the other ingredient,
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product with suitable consistency to avoid | eakage from tubes or other _
containers. Straight or branched chain, nmono- or dibasic alkyl esters such
as di-isoadipate, isocetyl stearate, propylene glycol 'diester of coconut
fatty acids, isopropyl io nyristate, decyl oleate, isopropyl palmtate,

butyl stearate, 2-ethylhexyl palmtate or a blend of branched chain esters
known as (2 : i e ters.
These my e o T G e N B S e

r equi r-edthdbiter twin thel fgrmiufem arapoulegop dnimbvdricpisdajection lbras ashodal. sof t
paraffin and/or liquid paraffin or other mneral oils can be is used. - _
Fornul ati ons Suiteblsireethodsifopirag dalivem ischusle codloid drng delivesy ssetems| ude eye

dr ops mh? ei.n the active i,ngredi ent isldissolved r,suspended in a suitable
carrier, N5e JOOPAFES RICaTRRGAS REFVRREIS U RRECRETICIS PROTGRCHIES hfhe act i ve
i ngredie S i angl |y. j : l.aty L L-at i on of
A v e e L N i S e
For nul at hRRSreqBitetabtR tivelcohBRb S aPhARA dRuSLAROFER sultableforBribaidisblyde
I q

ozenges conprising the active-ingredient in a flavored basis, usually
sucrose uselirabalsd stetite aquapassotionspasdispemorsargt stetilgpotdersciorthe

ingredient in an inert basis sych a el.atin and  ‘glycerin, or sucrose and
acaci a; BREUTRSFRACRISHRECPEEHIAN eﬁ@off RS pigalicaeriens fohitisprepese thegelotR ¢ abl

liquid cartier,.. Fornulations farn rec i nj.stratio esented as a
supposi t BFI FpERSRRARL Ko 3 b Sk R, B3t e B B8 <Bl e ror or
sal i gyl a?@}yeﬂfgq&qyg%pgﬁd%mg%&gbﬁnaSal adm ni stration wherein the -
carrier .1s”a solid”"include a coarse powder having a particle size for

exanmpl € in thBevarapatR@ ihgr&litnBQiset dneombihaidudiayngtaideessaeilgbrieg in a
range between 20 and 500 microns in increnents of 5 mcrons such as 30
ni cr ons, o@stheitdprdherapeptic whfeetdirectipatidieisatre: dmednithe masnmahtebei n whi ch

snuff is,_taken,.mi.e, by rapid,., nhalation, through .the nasal ssage froma
cont ai ne?e%tfeat @Lﬁo%&rﬁ?g’&n&%@%oﬁ&%ay ﬁ%jé)eb.e @LF?‘F?BVEQ?& m%l ations
wher ei n A8 GRLIH ' pdckade bbMhfingtRE tREThBIRiEAL kP YeBitate but adjacent

15  repositories or compartments. In the latter context, each active ingredient may

therefore be formulated in a way suitable for an administration route different
from that of the other ingredienf, e.g. one of them may be in the form of an oral or -
parenteral formulation whereas the other is in the form of an ampoule for
. intravenous injection or an aerosol, | | |
20

Exemplary Enumerated Compounds

Embodiments of the invention are named below in tabular format (Table
7). Eaéh"embodiment of Tablé 7 i_slde'p icted as a substituted nucleus (Sc) in which
_ the nucleus is designated by a number and each substituent is designated in order
25 . by fur’éh_er numbers. Table 1 is a schedule of nuclei used in formmg the
embodimen;cs of Table 7. Each nucleus (Sc) is given a number deéignation_from
Table 1, and this' designation appears first in each émbodi.men”c name. _Sim'ﬂarly,
Tables 2, 3, 4, 5 and 6 list the selected substituents, again by number designation.
Accordingly, each named embodiment of Table 7 is depicted by a number

30 designating the nucleus from Table 1. If the nucleus is of formula 1 (from Table
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for exanple a nasal spray or as nasal drops, include aqueous or oily
solutions of 5 the active ingredient. Fornulations suitable for aerosol

adm ni strati on maybe prepared according to conventional methods and naybe
delivered with other therapeutic agents. Fornul ations suitable for vaginal
adm nistration may be presented as pessaries, tanpons, creans, gels,

pastes, foans or spray formulations containing 10 in addition to the active
i ngredi ent such carriers as are known in the art to be appropriate.

For mul at i obj tlau thaldieerfanid marbat sibatitieers ave 3 thed draler Rh(Tabike2)aBUabi and
non-aqueous sterile injection solutions which may contain anti-oxidants,

buffers, Balt@eblestaard X{dablgloht Bshawnidaus isied dornatle 2f (fromuTalpliedn thewt oni ¢
with the bloqd of 1 thg i nt.ended reci pigent; o] non- aqueous

sterile sulSenls R sybsiituends %@é@%%@?ﬁﬁ@%&%ﬁi{agﬂgﬂ% A% keni ng
ts. Th i d i itrd | ti-.d
ogents,  THEr R DUk ARSI e r RO a0 HMRERE A PHIIRSS |,
freeze- gr i gdadfboy aRhhddanchs ARCIAT @ADL BdBs MBI ot piiGGHid | on of the
sterile liquid carrier, for exanple watér for 1 njections, 20 inmediately
prior to usebstifieéiy® Aeeoespindingto the anbodirenss &R siFitas) anbthemay be

prepared fromsterile powders, granules and tablets of the kind previously
descri bed. sipglefasrdoatylepondsingheg énidszmplysidinneng pee adjusted eoerrdinglng a daily

dose or unit i by sub-dase, as herein_above.recjted,.Or .an appropriate
fraction thereo ?Clhcﬁrou]ﬂés %P%?‘P‘\’/’é‘gioﬁiﬁroéﬁ'%%d?std shouthf %@aﬁﬁ tﬁ@t ood t hat
in additi OEOﬁ-@S SNOvhRAE edh&iheniRALd %L\g,%,r_l y nentioned above the

formul ati ohs of this invention may ihncl dde other agents conventional in the
art having regard to the type of fornulation in question, for exanple those
suitable for oral adm nistration may include flavoring agents. 30 Conpounds
of the invention can be used to provide controlled rel ease pharnaceuti cal
formul ati ons containing as active ingredient one or nore 73
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conpounds of the invention ("controlled release formulations”) in which the
rel ease of the active ingredient can be controlled and regulated to all ow

| ess frequency dosing or to inprove the pharmacokinetic or toxicity profile
of a given invention conpound. Controlled release formul ati ons adapted for
oral 5 admnistration in which discrete units conprising one or nore
conpounds of the invention can be prepared according to conventi onal

met hods. Additional ingredients maybe included in order to control the
duration of action of the active ingredient in the conposition. Control

rel ease cofMabkitions nmay thus be achieved by sel ecting appropriate polyner
carriers such as for 1o exanpl e polyesters, polyam no acids, polyvinyl
pyrrolidone, ethylene-vinyl acetate copolyners, nethylcellul ose,

car boxymet hyl cel | ul ose, protarnine sulfate. The rate of drug rel ease and
duration of action may al so be controlled by incorporating the active
ingredient into particles, e_g. mcrocapsules, of a polynmeric substance
such as hydrogens, ponIactig‘aQiggN droxynet hyl cel | ul ose, 15 pol ynet hyl

nmet hacryl ate and the ot her above descrbe

colloid drug delivery systenms like Iip soqy

m cr oer nul si ons, nanoparticles.~"han and so on. Depending on the
route of administration, the pharifceutical conmposition may require
protective coatings. Pharmaceutical forns suitable for injectionable use

i nclude sterile 20 aqueous sol utions or dispersions and sterile powders for
t he extenporaneous preparation thereof. Typical carriers for this purpose
therefore include bioconpatible aqueous buffers, ethanol, glycerol,

propyl ene glycol, polyethylene glycol and m xtures thereof. In view of the
fact that, when several actige ingnedients are used in 25 combination, they
do not necessarily bring out theifF | bl herapeutic effect directly at the
same tinme in the mammal to be trjeat edj|l theNcorrgspondi ng conposition may
also be in the formof a medicaly kit pagkage containing the two

rs. Such nmethods include
crospheres,

ingredients in separate buP\ﬁdrac re itories or conpartnents. In the
| atter context, each active 1ngredifent nay\ggerefore be formulated in a way
R
0
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30 suitable for an adm nistration route different fromthat of the other
ingredient, 74 e.g. one of themmay be in the formof an oral or parenteral
formul ati on whereas the other is in the formof an anpoule for intravenous
injection or an aerosol. Suitable nethods for drug delivery include colloid
drug delivery systens |ike |iposones, m crospheres, mcroernulsions,
nanoparti cles, nanocapsules and 5 so on. Depending on the route of

adm ni stration, the pharmaceutical conposition my require protective
coatings. PhsierecR Bubsalueh@ Ns. suitable for injectionable use include
steril e aqueous solutions or dispersions and sterile powders for the

ext enpor aneous preparation thereof. Typical carriers for this purpose
therefore includ iLocpgpati bl e aqueous b%ffers, et hanol , gl ycerol,

propyl ene gl ycol, yet hyl ene g VCU//éhd m xtures thereof. Several
active ingredi in combyj on may not necessarily bring out their
joint therapeutic ct directly althg sane tine in the mammal to be
treated. Thus, the gerrespondi ng conposition nmay also be in the formof a
medi cal kit or package containing the two ingredients in separate but

adj acent 15 reposita@ries or conpartnerts. In the latter context, each active
ingredient may therefore be forjqulated in a way suitable for an

adm nistration route different g%% that of the other ingredient, e.g. one

of themmy be in )Uﬁ'ﬁﬂ of an or parenteral fornmulation whereas the
O ()

other is int an anpoul e { ntravenous injection or an

aerosol ... 20 Exe nds Enbodi nents of the invention
are naned below in tabular format (Table 7). Each enbodi nent of Table 7 is
depicted as a substituted nucleus (Sc) in which the nucleus is designated
by a nunber and each substituent is designated in order 25 . by further
nunbers. Table | is3a schedule of nucl4i used in form ng the enbodi nents of
Tabl e 7. Each nucleus (Sc) is given a nunber designation from Table 1, and

this' designation appears first in each enbodi mrent nane. Sinilgrly,
1 —5-membered benzoannellated ring having 1-2 nitrogen atoms and 1-2 R* groups

5

1 —6-membered benzoannellated ring having 1-2 nitrogen atoms and 1-2 R® groups

1~ napthyl having 1-2 R® groups
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Tables 2, 3, 4, 5 and 6 list the selected substituents, again by nunber

desi gnation. Accordingly, each naned enbodi nent of Table 7 is depicted by a
nunber 30 designating the nucleus fromTable 1. If the nucleus is of
formula 1 (fromTable 75 1), then the letter and nunber substituents are in
the order R (Table 2), R3 (Table 3), R4 (Table 4), and X (Table 6). If the
nucleus is of formula 2 (fromTable 1), then the letter and nunber
substituents are in the order R (Table 2), R3 (Table 3),4 (Table 4), e
(Tabl e 5), Tapg 3X. RTaLit®Ints The sanme enbodi ments of the invention 5 exist
for the nuclTeus of fornmula 2 (Table 1) wherein the N at position 1 is
substituted by R2 (corresponding to the embodi ments of R26 of Table 5) and
the single or double bonds in the imdazo pyrldlne r|Rg7are adj ust ed

accordingly. Each group i/S°S havi ng one or das The tildas are
the points of coval ttachnment of the gn 76 ble 1l 5RA N \/ IN
-R R, X>N 1 R4~N N | ~XINNR6 O2
R‘17
1 2
R17
1 / I . < > 17
3 4

R
= R19
—ey, T
/R0 o—N

HET = heterocycle

5 6
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77 Table 2 - R Substituents / R6 Re 16 2 Halo /Halo 3 4 1-5-nenbered
benzoanneliated ring having 1-2 nitrogen atons and 1-2 R6 groups b5
1-6-nti nbered benzoannellated ring having 1-2 nitrogen atons and 1-2 R6
groups 6 i -napthyl having 1-2 R6 groups 7 78 Table 3 - R Substituents
/RL7 17 -7 1 17 1 2 R17 17 DAN3 4 R19 RI19/ RI9 t-HET\ ~ ¢

Table 4 — R* Substituents

) O
{—H 24{
" 9 RI?
Table 5 ~ R* Substituents
5
t H 1 —C;-C, alkyl or cycloalkyl

1 2

Table 6 — X Substituents

U ——C-Cy Alkylene— 1

(-G, Alkxoyalkylene U or

} ——C;-C, Thicalkylene 1

80



Rls OWON HET = heterocycle 5 6 79 Table 4 - R Substituents ----H2 |: 1
Table 5 - Rh Substituents 5 Z -H-O-C4 alkyl or cycloalkyl 1 2 Table 6 -
X Substituents 1 2 -Cl-C4 Alkylene Z -C1l-C2 All aoyal kylene- Z, or Z
----- Cl-C2 Thioallcylene--- Zto 3 80 Table 7 - Sel ected Enbodi nents of the
tion Enbodi ments of Formul a
.1.2.2;1.1.1. 2. 3,1 1.
1

nve 11111,1111211.1.1.3;
1, 3511221
2, 11

1.
1.
thvdn

ORWNFPOUWNE S

2.
3.
o

NFP,w

1. 1.
1. 1.
e &
$1 1.

:

2.
2.
2 2 1. 6 1.
T ﬁg@fm ZEny
LRt ke L AT AR AL PR A G R SHERL ooy By 2.2
125651041201 5443111 426; h142.2; 1,14 53:0.054.1214.51.2: 41 5.18; 2, 3;
X 1125261 1.125.2.221.652.3;11.21.6; R1.6,12; 2.16.R3;21.1.6.2.161.2.62.2; 1.1.6.2.3;
1.2.1.1.1;1.21.1.2;1.2.1.1.3; 1.2.1.2.1; 1.21.22; 1.2.1.2.3; 1.2.2.1.1; 1.2.2.1.2; 1.2.2.1.3;
1.2.22.1;1.2222;1.2223;1.23.1.1;1.23.1.2;1.23.1.3; 1.2.3.2.1; 1.2.3.2.2, 1.2.3.2.3;
10 1.241.71;1.2412;1.241.3;1.24.2.1;1.2422;1.2423;1.25.1.1;1.25.1.2; 1.2.5.1.3;
1.2.5.2.1;1.2,5.2.2;1.2.5.2.3; 1.2.6.1.1; 1.2.6.1.2; 1.2.6.1.3; 1.2.6.2.1; 1.2.6.2.2; 1.2.6.2.3;
1.3.1.1.1; 1.3.1.1.2; 1.3.1.1.3; 1.3.1.2.1; 1.3.1.2.2; 1.3.1.2.3; 1.3.2.1.1; 1.3.2.1.2; 1.3.2.1.3;
1.3.2.2.1;1.3.222;1.3.2.2.3; 1.3.3.1.1; 1.3.3.1.2; 1.3.3.1.3; 1.3.3.2.1; 1.3.3.2.2; 1.3.3.2.3;
1.34.1.1;1.341.2;1.34.1.3; 1.34.2.1;1.3422;1.34.2.3;1.3.5.1.1; 1.3.5.1.2; 1.3.5.1.3;
15 1.3.5.2.1,1.3522;,1.35.23;1.3.6.1.1;13.61.2;1.3.6.1.3; 1.3.6.2.1; 1.3.6.2.2; 1.3.6.2.3;
141.1.1;141.1.2;1.4.1.1.3;141.21;1.41.2.2;14.1.2.3;1.4.2.1.1; 1.4.2.1.2, 1.4.2.1.3;
1.4221;1.4222;1.4223,1431.1;1.4.3.1.2;,14.3.1.3; 1.4.3.2.1; 1.4.3.2.2; 1.4.3.2.3;
14.4.1.1;144.12;1441.3;1.442.1;14422;,14423;1.45.1.1;1.4512;145.1.3;
1.452.1;1.4522;,14.523;1.4.6.1.1;1.46.1.2;1.4.6.1.3; 1.4.6.2.1; 1.4.6.2.2; 1.4.6.2.3;
20 1.5.1.1.1;151.1.2;151.1.3;15.1.2.1,15122;15.1.2.3;15.21.1;15212;1.52.1.3;
1.52.2.1;1.5222;1.5.2.2.3;1.5.3.1.1; 1.5.3.1.2; 1.5.3.1.3; 1.5.3.2.1; 1.5.3.2.2; 1.5.3.2.3;
1.54.1.1,1.54.12;,154.1.3;1542.1;1.5422;1.54.2.3; 1.5.5.1.1; 1.5.5.1.2; 1.5.5.1.3;
1.5.5.2.1;15.5.2.2;1.552.3; 1.5.6.1.1; 1.5.6.1.2; 1.5.6.1.3; 1.5.6.2.1; 1.5.6.2.2; 1.5.6.2.3;
1.6.1.1.1;1.6.1.1.2; 1.6.1.1.3; 1.6.1.2.1; 1.6.1.2.2; 1.6.1.2.3; 1.6.2.1.1; 1.6.2.1.2; 1.6.2.1.3;
25 1.6221;1.6222;16.2.2.3;1.63.1.1; 1.6.3.1.2; 1.6.3.1.3; 1.6.3.2.1; 1.6.3.2.2; 1.6.3.2.3;
1.64.1.1;1.64.1.2;, 1.6.4.1.3; 1.6.4.2.1; 1.6.4.2.2; 1.6.4.2.3; 1.6.5.1.1; 1.6.5.1.2; 1.6.5.1.3;
1.6.5.2.1;1.65.2.2;1.6.52.3;1.6.6.1.1; 1.6.6.1.2; 1.6.6.1.3; 1.6.6.2.1; 1.6.6.2.2; 1.6.6.2.3;
1.7.1.1.1;1.71.1.2,1.7.1.1.3; 1.7.1.2.1; 1.7.1.2.2; 1.7.1.2.3; 1.7.2.1.1; 1.7.2.1.2; 1.7.2.1.3;
1.7221;1.7222,17223,1.7.3.1.1,1.7.3.1.2; 1.7.31.3; 1.7.3.2.1; 1.7.3.2.2; 1.7.3.2.3;
30 1.74.1.1;1.7412,1.74.1.3;1.7.42.1;1.742.2,1.74.2.3;1.7.5.1.1; 1.7.5.1.2; 1.7.5.1.3;
1.752.1;1.7522;,1.7523;1.7.6.1.1; 1.7.6.1.2; 1.7.6.1.3; 1.7.6.2.1; 1.7.6.2.2; 1.7.6.2.3.
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1.

Embodiments of Formula 2

35 2111.1.1;21.1.112,21.1.1.1.3;21.1.1.2.1;2.1.1.1.2.2; 2.1.1.1.2.3; 2.1.1.2.1.1;
21.1212,211213;21.1.221;21.1222;21.1.22.3;2.1.21.1.1;21.2.1.1.2;
2.1.21.1.3;21.2.1.2.1;2.1.2.1.2.2;2.1.2.1.2.3; 2.1.2.2.1.1; 2.1.2.2.1.2; 2.1.2.2.1.3;
2.1.2221;21.2222;21.2.223;21.3.1.1.1;2.1.3.1.1.2; 2.1.3.1.1.3; 2.1.3.1.2.1;
2.1.31.2.2,2.1.31.2.3; 2.1.3.2.1.1; 2.1.3.2.1.2;, 2.1.3.2.1.3; 2.1.3.2.2.1; 2.1.3.2.2.2;

40 2.1.3.223;2141.11;21.4.1.1.2;21.4.1.1.3,2.14.1.2.1;2.1.4.12.2; 2.1.4.1.2.3;
2.1.4.2.1.1 2.1.4.2.1.2 2.1.4.2.1.3 2.1.4.2.2.1 2.1.4.2.2.2 2.1.4.2.2.3 2.1.5.1.1.1

2.1.5.2.1.3 2.1.5.2.2.1 2.1.5.2.2.2 2.1.5.2.2.3 2.1.6.1.1.1 2.1.6.1.1.2 2.1.6.1.1.3,
2.1.612.1;21.6.1.2.2;2.1.61.2.3;2.1.62.1.1;21.6.2.1.2, 21.6.2.1.3; 2.1.6.2.2.1;
45 21.6222,21.622322111.1;2211.1.2;22.1.1.1.3;2.2.1.1.2.1; 2.2.1.1.2.2;
221.1.23;22121.1;22.1.2.1.2;221.21.3;22.1.22.1; 2.2.1.22.2; 22.1.2.2.3;
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2.62.2.1.1; 2.6.2.2.1.2; 2.62.2.1.3; 2.6.2.2.2.1; 2.6.2.2.2.2: 2.6.2.2.2.3: 2.6.3.1.1.1;
2.6.3.1.1.2; 2.6.3.1.1.3; 2.6.3.1.2.1; 2.6.3.1.2.2; 2.6.3.1.2.3; 2.6.3.2.1.1: 2.6.3.2.1.2;

4 2.6321.3;26322.1:2.632272 263223 264.1.1.1;2.64.1.1.2: 2.64.1.1.3;
26412.1:2.64.12.2:264.12.3:2.642.1.1;2.642.1.2; 264213 2.6.42.2.1;
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. 37 122 %152 1235227
3720.2262.7.24.243; 2.52.2.1¢,; 272.521.2,2.228.113; 2.72.2 2. 1228 22.22 -
 27.22.2382.134.131; 227.214.22.7.311.1.3. 27.8.12. 1, 27.3.1.2,222.8.321.2.33:

1732 2182.232.122; 27.228.3222.32.2.2, B7.3.22.% 217.3.2.23; 2.74.111.2;

- 37.401.8; ;37.2!..1%1@ Az 213.12%.421. 2022 343013, %.784.2.1.31 .1.72}.21.1.2, 2.3.1.2. 1.

:276122§ 23792111227263132 2.76.81.3.0.363.21; '27162§232§62’22332
.3 2.3.4.1.1.1; 234112 15234113 234121
2. 2.3 -2 : :

1.
.3
2
1
3
. The pracesses dﬁs@*xbedzﬁn&@r arezorﬂy Zneanz ag emPEs angd by r@ @e@nsqa

22, -
.?’}eé%‘h’?oﬁ.l‘ﬁt]fh% SEOPE ?2{*%‘? E?ef,"—"ét Rvenioy 5. o 4 3.1.2.3: 2. 4.
25 2. fhSirdrehtidn aboctrelhtes 18 -Iﬂethgdéoﬁmakﬁmgzthe Lothpdsitiofis 31 the

l\)
H

.2.2.1; .5.2.2.2; 2.1.5. ;
.1.1.3;216121 216122
2.1.2; .6.2. 2.
1.1.1 10101,

. 1. 0 2.2.1.1.

'2.2.2.1.2.3:2.22.2.1.1; 2
3:2. 625 2.12;2.65.1. 2222 65.11 13; 6. S, 22

5 2.22%.821.22024:52 233,452 231,&.62@.22.2,12%;522283 2.1.2;
2.(%%.%1.33 3, %.1222.122.8.63.222 %.6%.13:3204.6b, .1«'L

E%;z-zgzﬁ Sl

23.324.231.1.4; 378151 %21-2--123% b2.

.@. .Jz.zé 2.4230 3. By 12, £ 0% % 5. .1. .7. A3

EGI L D

».3.2.2.2.
22.3.3.1.2.

235121 235safh2mcme&055123 2.3.5.2.1.1:
; 2.3.5.2.1.3; 2.3.5.2.2.1;, 2.3.5.2.2.2; 2.3.5.2.2.3;
2. %@cqmmogﬂdaoléths farmulas obthgs mvention arezplxpel@ Peing a

 Beriey o pdiyfegtsracsons Ry Ry A g ghikeidied i e, flgudnar o

- inak%ﬁglu% tHe gro’)eessgfo{l pieﬁarﬁ-bg%alc?—cﬂn 01211(15 dnd @xe@nﬂlt?ed]fu@fher

3; 2.2.72; 2. 2.3; 2.4.

.21
2.4.2.2.2.2;2.4.2.12.3;2.4.3.1.1.1,
3.2.1

invention. The compositions are prepared by any of the applicable techniques of
organic synthesis. Many such techniques are well known in the art. However,
many of the known techniques are elaborated in "Compendium of Organic
Synthetic Methods™ (John Wiley & Sons, New York), Vol. 1, Ian T. Harrison and
Shuyen Harrison, 1971; Vol. 2, Ian T. Harrison and Shuyen Harrison, 1974; Vol. 3,
Louis S. Hegedus and Leroy Wade, 1977; Vol. 4, Leroy G. Wade, Jr., 1980; Vol. 5,
Leroy G. Wade, Jr., 1984; and Vol. 6, Michael B. Smith; as well as March, J.,
"Advanced Organic Chemistry, Third Edition", (John Wiley & Sons, New York,
1985}, "Comprehensive Organic Synthesis. Selectivity, Strategy & Efficiency in
Modern Organic Chemistry. In 9 Volumes", Barry M. Trost, Editor-in-Chief
(Pergamon Press, New York, 1993 printing).
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25 2.4.4.1.1.1; 2.4.4.1.1.2, 2.4.4.1.1.3; 2.4.4.1.2.1; 2.4.4.1.2.2;
4.1.2.3; 2.4.4.2.1.1; 2.4.4.2.1.2; 2.4.4.2.1.3; 2.4.4.2.2.1;
4.2.2.2; 2.4.4.2.2.3; 2.4.5.1.1.1; 2.4.5.1.1.2; 2.4.5.1.1.3
5.1.2.1; 2.4.5.1.2.2; 2.4.5.1.2.3; 2.4.5.2.1.1; 2.4.5.2.1.2;
5.2.1.3; 2.4.5.2.2.1; 2.4.5.2.2,2; 2.4.5.2.2.3; 2.4.6.1.1.1;
6.1.1.2; Ex léryjmémo%is‘fo@tﬂe re%aaraﬁoﬂoﬁtﬁe Sordpoditibnd of the 3, -
6.2.1.1; 2.4 2.4.6.2.1.3; 2.4.6.2.2.1:°2.4.6.2.2.2: 30
6. 2. In@ntpreare promdledkae w1 These methods arelmmc;lecktcsﬂmslraze he

5.1.1.2.2; 2 1.2.3; . 2.5.1.2.1.1 1.

5.1. 2. 2“&’“11’? %sgglzpéeaaratzo BS, %&zegwt znfgng étq_ hiru’f the %cozﬁelozﬁa elcable

2.1.2.1; 2.5.2.1.2.2; 25.2,123; 2.5.2.2.1.1; 2.5.2.2.1.2;
02.2.2.12.5.2.2.2.2, 2.5.2.2.2.3; 2.5.3.1.1.1;
, @eﬁe?&l%r ﬂa@reacﬁoﬁ c§r21ciat?oé'§b,su%h553er% r&ug% r@aégaéél ’%ﬂrﬁa
up pi:orﬂec‘n‘u’és,bvﬂl't?é Shcse 4omm@ﬁ;ﬁﬂ$e drtfoptlts Saticaldr. 2. 2;
0 2.5.4.2.1.1; 2.54.2 1.2; 2.1.3; 2.5.4,2.2.1;
iop tg bg peripgmedy Thexitedrefe rem%n@tqnal fogesher with material

ff%r%‘u@c%rf aaedibsidion & b hndinost el e

@5@1 %0% 5506@0201?‘:2361«;2&9%@1 E’:e% ticzoxgplgméﬂ %n&

5%,

tioR tnds Willbd 10 Zedontlstoll0ay2. Wd\rldu}it}gncﬂl)ﬁcdnslstg of;
2.6.1.1.2.3, 2.6.1.2.1.1; 6 1 20 1.2.1. 3

any ampearted zeagentszfo,ﬂowedebﬁ partlthn betvze@i 2 Wetar/prganic
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1 3: 2.6. 2.1, .2

Jayet S}é@f%mi%fric%én)f% Sprandg € yst oading B protucty,

1 1 . . R . .
23 icuitylap fediftninhotion o (fpitally Saprig offt gt hmipegagures
ﬁeafi',ro te&iﬁerahﬁe (8b&ut2(EC), al[lthcihgﬁm fbrlnéta?hy&nﬁe%dudtuﬁ}s ‘

2. 1; 1.2.2; 2.6.4.1.2.3; 1.1; 2.6.4.2.1.2;

frequergt ljathe @n@exaturezs rzecmcztdZQ 21"@ to 21@“&3 aolzveefs z@ee‘ypmlly 1

1.2 .6.5 1.1.3; 6.5,1. 6.51.12; f2 5.2.1.1;
@pr@?m%a%rgﬁgt@ng ané IBAY bg egthfr pgot%c Qr Qpl@tg 0B 061@%)11@ geactlon :

ﬁ

o B p ety 15 b S e e o 12662 2.2

, 2C5nde115a%1031 réadtidnslark i 1c511§ chrleclL oht 8 te?nﬁer&hﬂreg ndar room
; 21.1.2.3; 2.7.1. 2. 112; 2.7. 1.3, 2.7.1.2.2.1,

11, 2t mp@afiur:e, elﬂzngh fornan- athbramg, I@ne_tlc:a.ug coztrmhedlc@ndznsations 2. 1;

20 reduced temperatures (0°C to -100°C) are also common. Solvents can be either
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protlc {common in equlhbratmg reac’clons) or aproftic (common in kmehca]ly
controlled reactions).
Standard synthetic techniques such as azeotroplc removal of reaction by-
_ products and use of anhydrous reaction conditions (e.g. inert gas envnronments)
25 _ are common in the art and will be applied when applicable,
| ~ General aspects of these exemplary methods are described below. Each of.
the products of the following processes is optlonally separated isolated, and/or
purified prior to its use in subsecquent processes.
The terms "treated", "treatmg", “treatment”, mean contacting, mixing,
30 reacting, allowing to react, bringing into contact, and other terms common in the

art for indicating that one or more chemical entities is treated in
_ o1



2.2; 2.7.21.2.3; 2.7.2.2.1.1; 2.7.2.2.1.2; 2.7.2.2.1.3; 2.7.2.2.2.1;

2.2, 2.7.2.2.2.3;, 2.7.3.1.1.1; 2.7.3.1.1.2; 2.7.3.1.1.3;

2.1; 2.7.3.1.2.2; 2.7.3.1.2.3;, 2.7.3.2.1.1,2.7.3.2.1.2;2.7.3.2.1.3;

2.1,2.7.3.2.2.2;2.7.3.2.2.3;2.7.4.1.1.1; io 2.7.4.1.1. 2;

$udh adndutbr hsdo tonverf itholord & mord oferZhdinical brditiés This ghebnd. 2. 1. 2;
; 2.7.4.2.2.°1; 2.7.4.2.2.2; 2.7.4.2.2.3;, 2.7.5.1.1.1; '

1.3; 2.7.4.2.2.1; 2.7.4.2
. that;"trzating comgundione with @nipound twol ivsymorynioss witkg'allbwing 2. 1. 1,
1.2 2.7.5.2.1.3; 2,7.5.2.2.1;: 2,7.5.2.2.2. 2.7.5.2.2.3:.

. qomposnd gaieffofeact with cgmpoping two'z "gorifasting compogng gnewith

: ; 46, 2.4, 1. ; g ; Tt : '
776, 2, Popopuia bedee dfptudd nelph Eompoutil fad, 38 diner
Prepay at baireliioh Colp ROt M of BRzAriY fithesis (Y FlBshaKlyYRERQHs TRt
conmpounds ‘of the fornulas of this invention are prepared’using a~ series of
cheni cal corapoundrmenehd "thendedd”, { reatteds £”adloitddetd ieact’'hevith tomplotogetvher 20
maki ng up the"ﬁr@oqesrs_ for preparing said conpounds and exenplified further.
The pr ocesses Heatingbgligaies hwreasenadie prasinal meanagnprédchiatgasicno neans

are neant to |int.the ,scope of. .the jpresent j.nveptiqQn. i.nvention al so
el at o5 TRl P WRAREEe O SRR B e [t Ma J0Re SRy
conposi t i o g appl:i |sot-e ' - 25 organic
syt hesi & R e R 1 e AP e er - many. of

t he {gno iedhyni7guE g0 A06° (& Istilanat il y@Ahenthi@) akadliganesselsSynt het i ¢

Met hods" iJ_ohn Wley & Sons, Newes/gzrpli), Vol . 1, Iar)1 T. Harrison and Shuyen
Har ri son(typBaily elass, plstie,anetpl), selventsopressureshaiyepspieres §ppicallgzir forol . 3,

Louis S. Hegedus, and Leroy.\Wade, 1977, Vol. 4, lero Wade, Jr., 1980; -
Vol 5. b ARy Haernasraitve Fenskand b ifusech ot SRR R OXBEORAT FHeRe el |
as Marchg.-Jditivay" | GhERe i LA o (o Wley & -
Sons, Ne%/sr%g%‘ﬁ)’ é%é%%)ﬁ,%{gggggpé%ecﬁgnsi Ve?%&%ég%e;ﬂg ngentﬁﬂée‘gllésa%es%fl(%g?% \I;i ty,
St r at egyre&cfibhs Rhewedinithe aMstairgaflcgimititesGhisissting seleatiflg Vhé upkditiorBarry M
Trost, Editor-in-Chief (Pergamdn Press, New York, 1993 printing). 83

15 and apparatus for "freating” in a given process. In particular, one of ordinary skill
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in the art of organic sysnfhesis selects conditions and apparafué_reasonably
expeéted to successfully carry out the chemical reactions of the described
processes based on the knowledge in the art. | | |
Modification of the exemplified schemes and examples leads to various
20 analogs of the specific exemplary materials produced above. The above citations
- describing suitable methods of organic synthesis are applicable to such
mpdifiéations.‘
In the exemplary schemés it may be advantageous to separate reaction
products from oﬁe another and/or from starting materials. The desifed products
25 of each step or series of steps is separated and/or purified (hereinafter separated)
to the desired degree of Iho'mogene'ity by the techniques common in the art.
'Typica]ly such separations involve multiphase extraction,_crjrstallization from a
-solvent or solvent m_i){’rure, distillation, sublimation, or chromato graphy.
Chromatogréphy can involve any number of methods including, for example, size

30 exclusion or ion exchange chromatography, high, medium, or low pressure liquid
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Exenpl ary nmet hods for the preparation of the conpositions of the invention
are provi ded bel ow. These nethods are intended to illustrate the nature of
such preparations, and are not intended to limt the scope of applicable

‘nethods. 5 Generally, the reaction conditions such as tenperature, reaction

time, solvents, .workup procedures, wll _be.those co nin the art for the
part i cul ghromaiegraphy: Snak sgale podRIgP Aty e aT Fifk faeTe naterial, toget her

R S R T N A
be apr ot H‘&-&ﬁaﬂé&?@ﬁlﬁgl%{%é afa@&wﬂ@dés@%wlrad@ﬁlo%&eaeﬁ&@gzak@ 10 days.

Wor kup typicall quenchl ng any unreacted reagents .foll owed by
partiti osubixtituerts ad boti ef theqy lidinelrdfreges paiem quanaaonlcdmhemd separating
the | ayer containing the pro uct Q(l dation and reduction reactions are

t ypi cal IVOWﬁlSe‘d’e ﬁ’t‘lﬂ%ﬂﬂfgé ﬁsﬁ@ar roomterrper ature (about 200),

l'th h f d t Nj
educed ' o ocke6therges 'cgéf-‘lae PR B b S kAol SRS RS g
My De eidOers DiQLE (ObiRPRPSI fervfé%? émmgé 005, BRI bBRear € ad] ust od

to achieve conversions ensation-reactions are'typically carried

out at tghRaceidstesires i tdr@d] healb BOR S brodect, artthelikh, Batch Rededsli | i brating,
kinetically controll ed condensations™ 20 reduced tenperat uf&egs (0C to -1000

are al saingh sosbévie o gbserbenés mma@wated:ca(rbonnmmlmﬂmw%u@mu ng

reactions), or aprotic o] ki netjc control | ed .r,eact,i ons)

St anH):ar de) E@ﬂ%@il e@%ﬁegﬁé éﬁ%lﬁl'aggekf gl?ﬁi/ ts GamoReacids “}g!é?c?arstgr?fby-
roducts S

gnw r onrnsn?igﬁl&ﬁa‘}gﬂfaI %Q%éoéqm@%ﬁg |C% e ar?a?&glatfér %ﬁﬁn%fré%%%en appl i cabl e.

‘CGener al agfiesdiss, Yind PEIHrotXBF A YiveRhbREsrsafi @hdesesivaadhdel ow. Each of.
t he products of the oIl ow ng processes is optionally separated, isolated,

and/ or ]{Lrpﬂdﬁlqducﬁ)nomexwuhmrwgenﬁsdlﬁbgem&he pr ocesses The terns
‘treated’ Se gétllgn of aplgr%%?;[artrg nmtethods g{p se%%ggt?grﬁ hg}gJen son I%he nature of
15  the materials involved. For example boiling pomt and molecular weight in.
distillation and sublimation, presence or absence of polar functional groups in
chromato graphy, stability of materials in acidic and basic media in multiphase
“extraction. One skilled in the art will apply techniques most likely to achieve the
desired separation. _ | _ |
20 | A synthe’uc route to 5-benzyl-2-phenyl- 5H—umdazo[4 5- d]pyrumdme and

analogues is shown n Scheme A.
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30 reacting, allowing to react, bringing into contact, and other terns
comon in the art for indicating that one or nore chemcal entities" is
treated in 84 such a manner as to convert it to one or nore other chem cal
entities. This nmeans that "treating conpound one with conmpound two" is
synonynmous with "allowi ng conpound one to react with conpound two",
"contacting conpound one with conpound tw", "reacting conpound one with
conmpound two", and other 5 expressions conmmon in the art of organic

synt hesis for reasonably indicating that conpound one was "treated",
"reacted", "allowed to react”, with conpound two. "Treating" indicates the
reasonabl e and usual manner in which organic chemcals are allowed to react.
Nor mal co L jons (0.01Mto 10OM typically O 1Mto 1M, tenperatures
(-100C tongcfg%ﬁ‘ypi cally -78C to 150C, nore to typically -78C to 100G
still nmore typically OC to 100C), reaction vessels (typically glass,
plastic, netal), solvents,nHressures, atnospheres (typically air for oxygen
and water insensiti e regacti ons rogen or argon for oxygen or water
sensitive), are int nde unIess_gﬂ%gkiLse_LnchaLed__Ihe_knnmLedge

simlar reactions INHot he art of . or ed in

selecting the conditions is and ap% folX "treg i ven process.
In particular, one of ordinary skil the grt o ) 3 snt hesi s
sel ects. conditions and apparatus readéhably expected to g essfully carry

out the chem cal reactions of the described processes based on the

know edge in the art. Mdification of the exenplified scheges and exanpl es

| eads to various 20 anal ogs of the specific exenplary materials produced
above. The above citations describing suitable nethods of organic synthesis
are applicable to such nodifications. In the exenplary schenmes it may be
advant ageous to separate reaction products fronkpne anot her and/or from

starting mat rlaHs The_desired products ch or of steps
i s separat pAT1 ed her ei naft er pa at € :
of honopge ty y/ \te es conmon i nN

KOtBu. NMP

=H,F - =H,F
A=N,C x N,C

O
Br

N N —
| f Al N/
“
Aquecus NaOH, DMF

10
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Typically such separations involve nultiphase extraction, crystallization
froma solvent or solvent m xture, distillation, sublimtion, or

chromat ography. Chromat ography can invol ve any nunber of nethods i ncl uding,
for exanple, size 30 exclusion or ion exchange chromatography, high, medium
or low pressure liquid 85 chromatography, small scale and preparative thin
or thick layer chromatography, as well as techniques of small scale thin

| ayer and flash chromatography. Such separations are desireable if addition
reactions place substituents at both of the pyrirnidine nitrogen atons.
Separation of these 5 isoners is well within the skill of the artisan.

Anot her cl ass of separation nethods involves treatnent of a m xture with a
reagent selected to bind to or render otherw se separable a desired product,
unreacted starting material, reaction by product, or the like. Such reagents
i ncl ude adBgemphirg AarC@OFOrdaenings sech as activated carbon, nolecul ar sieves,
ion i0 exchange nedia, or the like. Alternatiyvely, the reagents can be acids
in the case of a basic material, bases in tle case of an acidic material,

bi ndi ng reagents such as ant ibodies, hindiflg proteins, selective chelators
such as crown ethers, liquid/liquidg racgpon reagents (LDC), or the

| i ke. Sel ection of appropriate nethod separ ati on depends on the nature
of 15 the materials involved. For exs 2. boiling point, and nol ecul ar
weight in distillation and subl iH®Ati ony” presence or absence of pol ar
functional groups in chromatography, stability of materials in acidic and
basic nmedia in multi phase extraction. One skilled in the art will apply
techni ques nost likely to achieve the desired separation. 20 A synthetic
route to 5-benzyl - 2- phenyl -5H i m dazo[ 4, 5-dl pyri m di ne and anal ogues is
shown in Schenme A. 25 30 86

Q
OH
HO
CH

S
HO,

X

N .
5 C

The following list includes additional carboxylic acid reactants which may
10 be employed in the condensation, ring closure reaction of Scheme A. The
compounds so produced will bear the residue of the acid at the site of YR'.
Optionally, the remainder of the molecule will be for example as in any of the

compounds exemplified below.
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Schenme A- N NH2 Ar-COON NH2 Rx | \ X\ Br HNMYN NK N/ OHIINT /~~ A
O NA/ KOGBu. N\M\Pv NAa ----- Ra/ R RaH F Ra=H,F 1 / A=N,C X=N.C d
Br NNA R 2 Aqueous NaOH, DVF 5 Br 10 87 Exenplary Ar COOH reactants
are 0 OH HO\ FO HO\ / OH

Acid MW Acid MW
258 117 N 179.199
Vi
F F
\s OH
F7 % £/ OF
HO™ N0 8]
F F 258.117 N OH 124.099
F F Nf N
F F nd 0
H o :
F 158.103 o 156,204
? — ?ﬂ/d—iﬂ
S
v Yt HO
F
F 174.558 (o] 189,173
. _ .
a | oH
MG N <\1 .~
Cl y y
Cl 191.013 113.072
: o Y
»~
Ho G
C O
Ho 214,219 HO 146.144
FN-0 %CH
» o
- 152.148 c 137.137
0 = | E
L o
HO N
N OH
CH,
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OH HON 5 0 The following Iist
reactants which may
reaction of Scheme A. The

the acid at the site of YR .

be for exanple as in any of the
Acid MV 258.117 N 179.199 F °

I ncl udes addi ti onal
I 0 be enployed in the condensati on,
conmpounds so produced w ||

Optional ly, the renainder

258.117 Gk F ~ FJ FOOF 158.103 156.204 0 0 1 CF

189. 173

{

carboxylic acid

ring closure

bear the residue of

of the nolecule wll
conpounds exenplified below 88 Acid MV
FFFFFOH FOO H124.09 9 FFFF
HOHO F F 174.558 0

T

Q

; |

=]

?j
&

[ | off a f\Vz244.22 174.158
P g d N
- GH
F O O Sy
0
Q 164.152 0 200.213
. ' \EJCHG
I\
HO 0
H,C
0
HO O
O 190.12 0 200.213
\\S/CHJ
HO [\
. 0
CH
F
L o
Cl 191.013 OH 252.272
O OJ@]H
N/kmg
HQ I\
CI /
165,191 Q OH 250.256
OQI/[::j\ -~ | s
|
H CH, N s
N
214.219 0 216.21
0 = &
0" ! — OH
HOG F
O F 206.118 — 216.21
F F
HO Q HO
o)
194.229 277.116
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c 191.013 113.072 HO N ON HOCO 0O HO 0 214.219 HO 146. 144
~1 0 152.148 f CH 137.137 HON OH C-'
O 0 164.159 0 200.213 CH3

OHF F O C

\' 0

89 0 HO 0 244.22 114, 158

=1
F

c 0 HOO 0 190.12 CH3 200.213 HO SO F f

191. 013 OH 252.272 1 ~ |
o\ 0 164.159 e 215.251
()< o
o o 2
HO\HQ CH,
Q
Y Cr, 178.23 HC 215.251
OH \(::\
CH, )
T L
Hy
o 125.126 126.114
Lo \ NJ’ \ C
|
ow CH, :
HO 0 112.084 0 7296.139
ay iy
Q
A
- D 128.151 e 143.165
)~ \
S o HO i }3
5
0
HO 124,099 5 N 124.089
Y )
_ N
0 N HO N
0\ 0 200.213 (;H3 12?.099
CH OH TN
N o
o 201201 126.114
F CH, o
¢ N
" F N(ﬂ OH
112.088 252.238
LN P { N0
|
o~ S
OH F OH
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| CFA HO Gl 165.191 0 OH 250.256 CF~ HCFlI, ~ r 214.219 0 216.21 O r O -
OHHOF 0 F 206.118 216.21 F HOO F HO 0 194.229 O 277.116 eo a c Br /
OH 90 0 0 164.159 H-C 215.251 HO™ ~ CH3 HO9 O<cH 178.23 He0 215.251 -~
OH3 OH | N-f/ HO CFH{~ F~c 125.126 126.114 HO N1 O OH HO 412.084 0
129. 139 HO
_ 0 124.099 . " 174.158
N HO AN
Y—7 o 7]/@/#
0 N
HO 174.158 > 230.266
N e
i j o
N HC N NCH,
=~
| N
O 240.257 0 221.279
(s -
° A
HyC™ Ny~ TCH,
S ié
CH, —
0 166.175 Br o 257107
o T4
HO g oH
0
LY
o
HO CH, 737.137 a 523614
N 4 0
7N JNUEN
= =2 \ OH
N—0
HO 204.067 HO 140.141
O~ —~
0 \
O o
= 121101 0 5 176.17
HO __N Ji| : f
HO
4 N A
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OH HO

128. 151 N30 143.165 S OHHO O HO N 124.099 O N 124.099 O N HO 0 200. 213
CH 127.099 O CH OH\ OHNO O _F 201.201 CH3 126.114 0 HOF N F om
OH N O 112,088 0 222.238 Nf S OHF OH 91 0 124.099 N 174.158 NON |
| ON HO 174.158 0 230.266 N, ~ O- OH N H C N CH, iNN O 240.257 0
221.279 11 OHH
, e 154.139 |. EHJ F O 188.128
& OH
CH
HO s -
N G 17317 2672.21
Fs
- OH
173.17 o) 187.197
2N OH
\ 0
~( 1 O
‘q‘“ —t—
HO 5 178.21 N,N o 176.15
_ N
HJ@ ”Oj(u\"%— @
@)
0
0 187.197 4] 176.17 |
oH
oH
Ay @0
KQ\\CH
9] 173.17 Q OH 157.556
s oH
l
2. N l ~ c
-
b
HO O 154.139 2342
CHQ O O CH
F
F F
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OH3CCNOH3 \ |

CHI

178.21 N_N 178. 15

\ 0 _166.175 Br 0 257.107 HOO#B ti SOH O0Oi CH3 HO
137.137 a 223.614 ,~, d 0 ~ ~ OH N O HO 204.267 HO 140.141 O NyN CH3
F 141.101 0 O 176.17 HO N HO 92 154.139 _ _CF3 F 0 188.128 010 r 1 OH
FCH3F NO 173.17 0 262.21 OHOH O F F HO 173.17 187.197 eN O _ HO S
0] 112.088 o) 170.138
CH
OH
[Z; [T
Nf “CH,
CH 192.169
6
am
g 0
OH
U 187.197
N
HO 0

The following list includes alkylating reagents which may be employed in

the pyridyl alkylation reaction of Scheme A. Here, the residue of the alkylating

agent is located at the X R’ site of the compound of this invention. Optionally, the

remainder of the compound will be as found in any of the compounds of

examples.
Alkylating reagent MW Alkylating reagent MW
ci 195475 Br 203.053
Cl
F
Cl CH,

HC 168.666 cl Br 223471

] o T
F
Hy

94
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["NHON OO O 187.197 0 176.17 4Hr
r N HO C 154.139 234.2 CH |
\N~:0HC3 192.169 C OH 187.197 HO O _j i
i ncl udes al kyl ating reagents which nay be enpl oyed in

157,556 / /| OH C
112.088 0 170, 138
following |ist

oH r /

NQ 0

~w |

~CH 0 173.17 O OH
Gho FFO93 0
The

Ql 154.83¢ E o 253,109
CH, Y Br
X ae
HSC
154,639 F 203.053
\\
CH, CH3
145,588 203.053
O/N\ CH, Br
H,C “ ¢
0l 190,672 F F 273.478
HSC Elr/\@\_XF
Cl
ﬂ 338.832 Hsc 0 F 269.059
' <
ans " F
[H) 1, .
Li:) Br
Cl 205.039 223.471
{O Br
O F
Cl Cl
Br 325.225 ci 289.478
0 F
® X
e 0‘13\\0 : Br
262.579 F F 260.059
7
CH,
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the pyridyl alkylation reaction of Scheme A Here, the residue of the

al kylating agent is located at the X R3 site of the conpound of this
invention. Optionally, the 5 remai nder of the conpound will be as found in
any of the conpounds of exanples. Al kylating reagent MV Al kyl ati ng reagent
MNC - 195.475 :;r Br 203.053 Cl1 "J: CI CH6 1i3C 168.666 Cl 6r 223.471 C
r ~F 94 Cl CH 154.639 F~ Js Br 253.109 3 i 1r H3C. r J CF~ 154.639 F
203.053 C Br CH3 CH3 N 145.588 203.053 , CHs Br HC H3CC F dC

190. 672 F|Ri 273,478 H3G=Br |F 1228721 3B8.B32 H3C 0 F £69. 059 ws606ti |F F
O / Er/\?)(F
H,
F 207,016 —F F 253.06
H,C
- Br
T 307.03 FF 263.06
F .
F F Br F
F
Br CH,
CH, 798.00 221043
Br
Br HC F
CH, F
; \/@\,em 175.057 3 285,567
O
Br
[»
o CHy 754639 ¥ 343,203
0~ OO
B
"y 516.663 i 261,569
CI\’@D 5] Br
[u]
?
HJC
518.662 ~ | ~ 212.078
Cl
- j ~o 3 G N

96



i Br C 205.039 Br 223.471 O0Of \ F C d D 325.225 Cl 289.478 OF .y-
Oi iti BYO FF 262.579 FF 269.059 FFFBr F F° 0~CH 95 C
228.721 F F 253.06 f / 1 Sr F F 207.016 F F 253.06 C ti Brr I FFBr F
F 307.03 F F 253.06 FFBr FF O CH3 CFC3 199.09 221.043 | Br Br H3C\ F
0 Br 275.144 / o 195.57
N
FF
e, o 198.648 P T B 299.113
045 > {
F
CH, W
N S
a “III
ChH,
He 294.907 C'\Q\m)cj 228.077
‘\l
N—G
a
244 144 193.632
C|@“€qu 4 cl
! i
5 — . X
N—O
P o 522.084 cl 223.471
Br- : :F
Cl C 152.62 061
: e 3 — ~ 255961
’ 8 Br
ol 118.523 25211
\
N—< f Br
N,
KO/N 07 “CH,
r 255.138 HC 190.039
Wﬁ”
N,
07 "0
N1
N,
S

97




344, 203
212.078
299. 113
193. 632

CH F CF6 175.057 C 285.567 C, f G | \ \ 'CH &I ! d CFi 154.639 5~-Q
Ric, 216.663 ~ 261.569 ~f 1 r CH d ~ZBBr Z1 0 1 218.682
Cltl Q0Oa\ N C-96 C Br 275.144 W 195.57 H C ~y 198. 648 F Br
Qr ~ CFla N{ S a N | 294.907 C / @A 228.077 N-O a 244.144 C
G f Ns ~ ~~tr NO f ' er 222,084 223.471

Br 328.828 176.012
| ; gr
LM
C o)
2 H,
Br X Br
F 202.611 | 237.099
N ‘
0 N
g
Cl
Br
281.123 N—! 238.087
i /@\/Br l |
N
o N~
Br
CH, 170.638 F £ 238.623
~- g
: 3, 0
| o d
N
Br 257.023 0 198,648
Cl
F
F 0
P F
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Br Fd ,CL~ 152,623 3r 255.961" w ii S Br C 118.523 252.11 8r NI
0 255.138 ¢ Br 190.039 97 Br 328.828 6r 176.012 | N Br Br F 202.611
237.099 0 C 8r Br 281.123 N238.087 F~~~r ~1 If rl UBr CF-S
170.638 F 239.623 F a CO C~tj |
Br 257.023 3560.235
F m/ar
\
S{_O
N
he o
F
B 257.023 252.11
v H.C | B
F N l
i 0
P %
/\/i& N
F
7
F |
% o Br
Br 257.023 o} /O 320,206
F 57
F
P LD
l F Br k/O
Y
F
Br 257.023 l , 228,995
F Br
&)
F F
F
S
Br 255.032 Br 273.478
!
-
| "or F)(@ﬁ
= o
F FF
o 174.63 F 203.053
N Br
w M
HC IiOEN
H, O,
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a N Br
N1 Br

Br

257.023 C p 198. 648 FI A\ 1 F FF 98 Br 257,023 350.235 F I/
FFFclo Br 257.023 FI13G 252.11 ~ 1 sr F 41 FF 257.023 | |
236.111 N F CF F Br Er 257.023 Ot *0 320.206 F F\ ~T+l | F 6r
257.023 228,995 Br FFQF FFF
cl 186.637 F] 214.038
F
H3c“n o
th,
Br
— 247.134 F 203.053
Br H:C
Cl 190.672 Br 214.036
N
: 'R
ol
/
T,
R F
CHa
| 204.676 F 285.913
/<rﬁr
Br F
0:ﬁ—0H3
O
Br 257.023 F 241.462
F
F F Br
F | =
= Cl F
F F - 262.579 HG CH By 283.251
F F H,C
F
“ HC CH;
Ch,

100

r

O F



Br 255.032 Br 273.478 CIFF OFF F cY 174.63 F 203.053 ~c N!' I' | Br r~c
rN OH3 99 a 186.637 N 214.036 O F ii cry Br 247.134 F 203.053 F{~C Br
ci 190.672 Br 214.036 N | CH3 G- 204.676 F 285.913 Br CF Br 0=5-CFi3 0
Sr F 257.023 F 241.462 FFF / | Br

cl 224.648 . Br 177.064
=8
L &
5

L,
¢l 194.62 ' 267.922
_ Br
N
=0 e
- v F Br
| 0
\.\
‘(—a 262.617 Br 350.235
N
/ R
S @5

237.042 360.235
A

0 275.144 Cl 196.7

A sy

186.637 H.C
" N 3 ! - 199.00
o CH,
CH

N 169.035 198.09
Xy Cl By
Cl \
N—g CH

ci 220.065 CH, 188,09
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d F F 262.579 Br

283.251 FFF C

V-1aC CF{3 i

100 224. 646 Br

177. 064

ra~ S G 194.62 Br 267.922 F er C 262.617 Br 350.235 NrF O '5F F b
r,E3r 237.042 Br 350.235 FF4'0 O0~51 f 0 275.144 Cl 196.7 Br \ t J .y
| SCFl HCO 186.637 ri,Cr 199.09 CH3 C r 199.09 N C 169.035 Tc~, '
NA Cl 14 -S H3~ Cl 229.065 Cl t, 199,09
G " 250.727 CH, 199,09
N e
O“I‘{ CH, @\/\Br
CH,
€l 324.526 253.06
B =y N = |
, F
N/ /FF Y ar
F F
F CH,
By 261.569 cl o 258.103
Cl 0. AM~7
Ug e as
S
N—r" el 262617 i 331.052
R .
D e
F Br o
F
F
F
cl P 273.699 Cl 88.5365
| Ho=
A '
O—H o7 0
0 249127 Br 132.988
O:g~4<::>f_\
{ Br ’!
H,C
CHy
131.561 Cl 102.563
Cl
-
eagicls Vi
HC
C 210.581 ¥ 144 644
F
I |
F CH,
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f \ 0OCBr O0-N101 cl 250.727 CFi 199,09 ly- NCF6 / Br N CH, u 324.526
253.06 FF\ | Br FFFC3 Br 261.569 a CI 258.103 S Nci 262.617 F F
331.052 I~ F o.4aFBr FFF C 273.699 CI 88.5365 HC 0 --N 249.127
Br 132.988 QMLH Hz Br
%) 303.154 ClH 144,044 -
\_
H.C
3 \N/’\V‘C|
l
CH,
(hydrochloride salt)
Br 223.471 Cl 296.239
d N
F a
it X
—
179.02 CH 172,098
0
F cl o
H:I N’\,Cf
HJCJ
Cl 273.478 CIH 158.071
F F Cl LCH;
N
\I/\I
CH,  Chy
Br 257.023 CH 170.082
FF F
o N 7
F 257.023 CIH 186.081
Br
@L}
F mf“‘Q
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CFI , 131.561 ci 102.563 Cl H3C 0O~ HC Cl 210.581 C 144.644 c F CH 102
0 303.154 CIH 144.044 f r H3IC-N CH3 (hydrochloride salt) Br 223.471 Cm
296.239 cl 7y ! 1 179.02 OH 172.098 d F~1 C F~c C 273.478 CH
158.071 F Br FF C NyCH3 CH3 CH3 9r 257.023 OH 170.082 Fr' FF F C/'N
241,12 CH 184.109
G
Nj \
\pf ¢l GH/“”Q
OH )
N 166.61 o A~ 149.663
R N\/)—\cn CHy LCH;
205.995 G 248.105
O:N+/®‘\/Br
y 0
0
H_.,C
a
_\_N
LCH;
CH, o 188.613 GH 313.064
e |
7
o M
Br
HC” ol o
IM \
o
F 277.696 CH 158.071
W (8]
=T
F S
HBC""\F]/\V,CI
CH,
a 133,602 CH 186.124
N
I )l HC ™Sy
S &,
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fN 166. 61 Cl

FF f

F 257.023 CIM186.081 Br F F CN 103 244.12 CIH 184.109 a NNa | C [/
[-CH~ 149.663 N CI CHa ~CH3 205.995 GH 248.195 Br ChN+ 11 0
CCH3 Cl1-L, a 188.613 CH 313.064 b N1 Br H-Cr C cH, F 277.696 ON 158.071
,~q F{~C "IN. N O CH3 ( 133.602 G x 186.124 H,C
— 208.647 o 230.133
o
H,L:
L0
fa) DNNI
Cl
~ 272,144 129.580
z AR
i
s .
r
F - 219.052 N 167.038
o B
K N
C}\-) CH
: = 229.065
(A~ i
6]
Cl a N
cl
Cl 209.689 q
“rU
; X
/A HEC OH
\SLO
0 226.648
F?(3 & O
a8 CL
' H 1
732.613 o '
» m
5
’ a

Cl

105



S|

CH ON d H

CH,

cl al

04F Br
209.699 F: C |
105 cl

a d

H S

r

207.659 0~ H ci

104 I N 208. 647 CH 230,133 HyC
129.589 N ~ Br f

c +, "6cC

a 226.648 F-8 ~ |

0 0O~~ I"ci
219.052 167.036 0O CE CIH N-N 229,065 f
Tr

272.144
~o~ f NCI
CE H 132.613

7.
ql/tjzi_? 207.659 Oy OH o
HE o’b 5NN
0
F 223.471 a
. oh
r
B | |
&7 N
Cl D4LT:::r”\m
N Cl 276.549 NI o}
| & q “‘nlr" N |
I CH
a N h, a
P 168.047 o :
%S
5 “
N)\Ct o” Yo
F 162.566 c
B
P
! 209
T 224,645 .
M o s
F Wijlek
Br R
N/ F
Cl) F
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“oH, H,
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276.549 o a N ~f

Ol 3r HI NO F 223.471 ¢ ¢~ | M C Br cr \ ci cl
CH3 c¢cI N C 168.047 ar ~ Cl ~a "o F 162.566 F/ |/ | f 7 ~N 224.646 0
~10 0Cl H3Cp " gFf I /| & C 186.637 cf. nc~ ! WF~dF OICC-L
106 CHa 154.639 CI cHa a', / OF 277.16 cl i ~ cl
CH, 154.639 Cl
¢ e
CH, SN
Bi 277.16 Cl
O
Cl
F
Br 263.133 F
0 ; ;/
] Bt
He a or 231.088 s 9
: :Nf)\©/\l
O“s
CHy
200.848 o
| 0
87 Y N P
N ¢ o NJU\.
215,727
“ /\Fﬁ' @:ﬁ a
N
9 =
s | o |
F 291.469 ¢l
F (
Ct 8]
Br | 2 j}
F Cl “
Cl
B 273478 ol
F N
F I
F HC D'Ll
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| F Br 263.133 F cl Sr aer 231.088 " n OCH6 200.648 ul C "Nr ci r N--
If ,d CdPl 215.727 a 1 S- a STl al / FF~u291.4691 G Cf Q [/ | Br
~FCd ~ C Gqgr 273.478 ci F' F Frgc o 107 F 237,498 CI Br ci F CH
F
F 237.498
C!
Br
F
Cl F
CH, F
Cl 237.498 H,C CH3
Br Br
F
e CH,
-CH,
= 223 471
o l Br
X Cl

Scheme B shows a synthetic route to additional imidazopyrimidines.
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Cl 237.498 f-6 ¢ CH3 Br | ti Br 4r CCO CH3 F 223.471 Br d Schene B
shows a synthetic route to additional imdazopyrimdines. 108 Schene B:
~.N NABOH)zZIPd(PPh3)4 r Ni :;CNNNAr N ArB(OH) 2l Pd(PPh3)g R R* 5
Scheme C shows a synthetic route to the conpounds of this invention. R R,
and R' can be any al kyl, benzylic or heterobenzylic groups. 10 15 20 109
Scheme C N R~V N\ R Msunobu or alkylation/ /| OH O-R

Scheme B: :
- O
No & N/ \ / N _# N/ \ /

7 | ArB(OH)/Pd(PPh3)s |

X X
X Ar
KN =N >_®x KN =N AT
" A\ W

y | AB(OH)/Pd(FPhg)y & |

X X
R -

5 Scheme C shows a synthetic route to the compounds of this invention. R,

R’, and R” can be any alkyl, benzylic or heterobenzylic groups.

10

15

20
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R NN=OHNIiNO IN~%N\ N Mtsunobu or alkylation \ Rhn \17 5 Anal ogous
conpounds nmay be synthesized in the sane fashion as in the foregoing
schenmes by varying the starting materials, internediates, solvents and
conditions as will be known by those skilled in the art. An additional
met hod for making the conpounds of this invention 1o involves reacting a
(substituted) 3,4-diam nopyrimdine (A with B (Y-R) to give
i mdazo[4,5-d]pyrimdines (C); introducing further substituents (R2, R
and/ or RS sdiele @i ther a) by cylization of an appropriately substituted 3, 4-
di am nopyrimdine (A or b)) by introduction of the substituent(s) onto the
i m dazoj 4,5-d] pyrimdine (O; reacting the imdazo[4,5-c]pyrimdine (C wth
an 15 al kyl ati ngpagen (D) -R6) in an appropriate psol v%nt under

anb

addition of a lfse entxtenper ature; and optltf;ﬁl n th xSe of
tituents in positionl4 or 6 \
NR); introducing a 0 r~saubstituent (0 or

hydr oxy, nercapto o

i m dazopyri

R h) at posi ion 1 or 3 of the i m-eazef4--5—appyrim dine. 110 Conpounds of
the inventi al so are conveni ent | ¥ SR RHaBY 3 0 step process. First,
a (substitluted) 3, 4-diam nopyrimdine (A) 1S rea with Bto give

i mdazo[ 4,g d{pyrimdines C (Scheme 1). if Yis @ then the cyclization
is carried &é under acidic catalysis (preferabl I$__§1Q| yphosphoric acid at
a 5 tenperature between 90 and 200C); ot her nethods ude reaction in 4N
hydrochloric acid at reflux tenperature or neat at a tenperature between 90
and 180C (for ali phatl c carboxylic acids). In the case of acid-sensi Bl ve

groups like al k thio n@,H the reaction can be _gparri ﬁd out
phosphor us oxy | or ’d'e at & >._<3

r- Mitsunobu or alkylation 2

| |
\ \R‘l? \ \Rﬂ'

Analogous compounds may be synthesized in the same fashion as in the
foregoing schemes by varying the starting materials, intermediates, solvents and
conditions as will be known by those skilled in the art.

An additional method for making the compounds of this invention

10  involves reacting a (substituted) 3,4-diaminopyrimidine (A) with B (Y-R') to give
imidazo[4,5-d]pyrimidines (C); introducing further substituents (R*, R*and/or R®
# H) either a ) by cylization of an appropriately substituted 3 4-
diaminopyrimidine (A} or b)) by introduction of the substituent(s) onto the
imidazo[4,5-d]pyrimidine (C); reacting the imidazo[4,5-c}pyrimidine (C) with an

15  alkylating agent (D) (R*-X-R’) in an appropriate solvent under addition of a base
at ambient tefnperature; and optionally, in the case of hydroxy, mercapto or
amino substituents in position 4 or 6 of the imidazopyrimidine (Z = O, 5 or NR);
introducing a further substituent (R” or R} at position 1 or 3 of the imidazo[4,5-

d]pyrimidine.
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~a tenperature between 70 and 120C. Alternatively, reaction with al dehydes (Y
10" CHO or their bisulfite adducts under oxidative conditions '
(nitrobenzene, DDQ copper(ll)acetate, 0,, sulfur) gives

i m dazo[ 4, 5-d]pyrirnidines C. Q. her nmethods are the reaction of :
(Subst Lt ut ed) CHPARRIRGIR FRreRtrass e CHiamGH DHBESEERS bR Vo o1aR) 3)
anhydri o 101 ' ak: ' Y. = GG - “for
the pr epPSEror o 1 hebar et dTb AR Prantdice (I redeiid Matn FILAI0E
Schenes iinidabel4Bu[fSahertings O GéhdnbHy, B WistCOGH, Ren HNejcyNidhtRiB RZ H Rz
C A 20 The uni dazo[4,5-d]pyrimdines C are present in four tautoneric forns

ElH, 3H,cargi;edbcﬁﬁpn§&b‘lsiﬁji¢ tflﬁaﬂtymjc (p@efeea&dmpofﬂl;ms@hgmic.afictbaid at r oduced by .
WO ways:. | Cyl 1 1 on an_appropl ate upsti tute

3, 4- i iyatﬁa%'ﬁ@/ reaRen 0 m? 2B§ @iqthegt%ﬁ‘%fgﬁgﬁ F@"ﬁugﬁ I€3FECRUBSY t uent (s) onto
N yre AR ! o

avai | abiGpenRe B B B her i 4 Pofib Rt R Y
concent righgd (@qﬁgﬁﬂﬁ@a&oﬁ@@l aé@g).e&h?@@asgbysﬁdtd&%gﬂﬁ%?ﬁqﬁ§ gt i tut ed

3, 4-diam nopyrimdine starting materials. 5 Schene 2; R4 r

alkoxy or thiophene, the reaction can be carried out in phosphorus oxychloride at
a tempéramre between 70 and 120°C. Alfematively, reaction with aldehydes (Y =

10" CHO) or their bisulfite adducts under oxi_dative conditions (nitrobenzene, DDQ,
copper{Iljacetate, O, sulfur} gives imidazo [4,5-c1_]pyrimidines C. Other methods
are the reaction of (fsubstim{ed) 3,4-diamin0pylriﬁlidme.s (A) with orthoesters '(Y =
C(OR),), anhydfides (Y = OCOOR) or acid halogenides (Y = COX).

Further methods for the preparation of the compounds of the invention are

15 set forth in Schemes 1-5 below.

' Scheme 1

20

The imidazo[4,5-d]pyrimidines C are present in four tautomeric forms (1H, 3H ,

4H, 6H).

Substituents, for exéu:nple R? and R?, are introduced by two ways: i) by

25 - cylization of an appropiately substituted 3,4-diaminopyrimidine or ii) by
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HNN -RL+R3 XR6 RL NR3 NRZto This reaction gives m xtures of four

al kyl ati on products. For exanple, reaction of imdazo[4,5-d]pyrimdine C
(R = 2,6-difluorophenyl, R=R =H) with 2,6-difluorobenzyl brom de woul d
be expected to give the followng mxture. N N R FNN FFFFFF FF
F NF 112 This m xture can be separated by col um chronmat ography (silica
gel, eluentt m xture of dichloronethane and nethanol). The structures of
the isolated conponents can then be assigned by NVR spectroscopy by single
crystal x-famddcABRbY HeSsublit }bﬂt%'meuhiaﬁzsrgi ]éfﬁﬁﬁidlﬂé‘ Rigddthfocan be
recrystallized froman appropiate solvent froma m xture of
di i sopr opypyetnhdinesams: cnpbreidtyedaileblet &ieduvteon hét}mlmarozgrkmb atigdirpm aduct s.

10 RR5 R4 N N R4
a mixture o concen%rated%ydrog]ﬂonc acid and ethanol gives the desired

substituted 3,4-diaminopyrimidine starting materials.

Scheme 2:
RO NG N REC NG
R \ = ==
,J, >—R1 + R—%—RE ———= Ve
H D

R? R2

C I
10 This reaction gives mixtures of four alkylation products. For example,

reaction of imidazo[4,5-d]pyrimidine C (R' = 2,6-diflucrophenyl, R® = R*= H) with

2,6-difluorobenzyl bromide would be expected to give the following mixture.

o —
(0 T o

E F

[esge
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RBXNRN RR6 ZZ FF R5ZYNz NN />--RILRL RBNNR 3X_ NN-1
Y RzZ 2 R26 G H Conpounds of general structure E, F, G and H' can be

- prepared by alkylation (for exanple with (cycl o)al kyl brom de" or

(cyclo)al kyliodide) of the 15 correspondi ng conpounds where Z=0O, .Z=S or
Z=NR or their isonmers. The resulting m xtures can be separated by colum
chromat ography. The required starting materlals are, for exanple, prepared

el hor ¢l eayagd 1o MEHETE 67 Be SeneranE BAIRbIIn ARaP GgtesapBs (S48 Sehere 3
| soxazol %Iq@ﬁ%%%ﬁ&@&%n@ﬂmﬁe &n&'n%tﬁmom Elllz'uctgfes Jf e isdtatdd

NH2OH. HCI
components can then be assigned by NMR spectroscopy by single crystal x- -ray

5. analyszs , |
Alternatively, the crude reaction mixture can be recry{stéﬂized from an
app'ropiate solvent (mixture), e.g-. from a mixture of d.iisop'ropyl ether and ethyl
acetate, to give the pure alkylated products. | |

10

Compounds of general structure E, F, G and H can be prepared by
alkylation (for ex-axnple with (cyclo)a].kylbfozxﬁde or (cyclo)alky}:iodide) of the
15 corresponding compounds where Z=0, Z=S or Z=NR or their isomers. The
resultlng mixtures can be separated by column chromatography The required
starting matenals are, for example, prepared from the corresponding chloro--
analogues by nuClEOPh]llC substitution, or by ether cleavage of the corresponding
alkoxy analogues. | |

20
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~ EOH~ DWINaOH RC R5FF NONIiINNN R=R19; further enbodi nents
conprise replacing phe-Rwith other Rfl. 10 15 20 114 5 Schene 4
Preparation of Pyridazine Phenyl Al koxy Array F Br FF HOB OH F N N"N
NeOH(ag) N .N X NON N DMF NN Na2C8/H20 H C OH Pd(Ph3)4 / 1 2 it X = H,
CF3, CH3 34 NC F. FFF rNNi N.NI YNNNINN Cs2C3 N Dw

Scheme 3

Isoxazole Telescoping Scheme

cl
0
He_ 0 Ho_ N N/\\ N F
N
7 o W\IN\>.2 5
N._~» N
| X NHOHHCI | TN NaOCUCHCl - 2 | H .
Y EtOH/base ! ¢ = X DMF/NaOH

R F
- NN
LT
/ AN NN

A=

R=R"; further embodiments comprise replacing phe-R with other R

10
15

20
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11 N6\ NXX OHO IRS 5 7 10 Further enbodi mnents: Replace 2 with

ot her

115 Scheme 5 shows further exanples for the synthesis of conpounds with a

substituted (het)aryl of the imdazo[4,5d]pyrimdine ring system s Schene

brom des consistent with R3, replace 4 with other R1l7 precursors.

5 0OH HOFOOH HOor / OHHO~N N NH2 O N NHp See Schene 1 above

N N Br

NN N NAOHKOBuuNVP N\v NO1/ B

5 Schemed
Preparation of Pyridazine Phenyl Alkoxy Array

HO. ,
N N
r . N NeOH(aq) r >_© Na COTH2O
/N DMF 2 3
d{Phs)4
2 3 X = H, CF, CHy
M N
Cl
R F
. 0020,
\I N
., _CeaC0s
———
N + R B TowF 7N
I
SN 6 S, N
X X
O
OH
7,
5
7

10

Further embodiments: Replace 2 with other bromides consistent with R, replace

4 with other R” PIecursors.

15
115

S
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B=HF A=N,CB=H F A=N, CB ~Cl Br / NNNNA/ O1/ Aqueous NaOH, DM Br
116 Anal ogous conpounds are synthesized in the sanme fashion as in the
foregoi ng schenmes and the foll owi ng exanples by varying the starting
materials, internmediates, solvents and conditions as will be known by those
skilled in the 5 art. Exanple 1 F N COOHF N~% N '\~b tCy N%o-_N CF3 10
A.  8-(2-Fluorophenyll-purine A mxture of 4,5-diam nopyrirnidine (0.500
g), 2-fluorobenzoic acid (0.700 g) and 15 pol yphosphoric acid (25 nL) was
heated at 180C for 3 hours. Then the reaction mxture was cool ed and poured
into water (500 nlL). The solution was adjusted to pH = 8-9 by addition of
solid NaOH and $dhemes ahQWm@rmmf@ixpmp&séomﬁe syotHesistad donippuiids witlt & on,

washed with ma d,dr i,ve quo henyl )-purine (off- white
powder , 85@%1 éaﬂﬁ)%ﬁ&k‘jg %ﬁz@iﬁ’ mﬂéS) Bs, 1H NH), 9. 14

(s, 1H purine-H, 8.95 (s, 1H, purlne 23 (m 1H phenyl - H),
7.73-7.41 (m 3H, phenyl-H).
5 Scheme 5:

0

e
HO F ;
Q

HO

o
o
N

See Scheme 1 above

H
oeYe v
Ve Va \I
NOOA KOtBu.NMP__
B

Z:\
§ {
= =
L T
[N 3
Y

nu

> w
zT
O

. H, F

N, CB
o

Br

SoT ey
N\;[/ N/
Aqueous NaQH, DMF N o O

Br
116
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B. 25 8-(2-Fluorophenyl)-1-1(4-trifluoronmethyhphenyl nmethyl|-1H. purine

8- (2- Fl uorophenyl ) -purine (430 ng) was dissolved in dry DM (4 nL), aqueous
30% NaOH sol ution (400 ng) was added and the resulting m xture was stirred
for 30 mnutes. Then, 4-(trifluoronethyl)benzyl chloride (469 ng) was added
and the 117 resulting mxture was stirred for 1 day at anbient tenperature.
Water (200 nL) was and the resulting solution was extracted wth ethyl
acetate ( 3 x 70 nmL). The conbined ethyl acetate phases were dried (NaZSO, )
and evaporated. The residue mas recrystallized froma m xture of

di i sopropyl ether (10 m.) and acetate 5 (30 nLi to give

8- ( 2- f | uor ophenyN3ogoRs gamppEN l@rﬁﬁﬂﬁgﬁﬁl)zﬁ @h?}%ﬁ/afhlmq@un% ( CPIN- 179)

as an of f-whj ( 04 VHz ,
ovs0 d) s 555G RKies LHE oyl el b Y g Mg RGEAN, S0
Hz), 8.33 ﬁﬂérrﬂddlatﬁﬁl%ﬂbb}enw and c&%ﬁo@as(ﬁﬂl ‘tE’e&novéiﬂbaﬁhﬁ?a’éhl&@d inthe53 (m 1H,
phenyl -H); 7.38-7.27 (m 2H phenyl- H), 5.78 (s 10 Exanple 2 F F
N N COCH FamiN NNH PPa F NNN "NHz-~ FNi N\ T HCF3 A 15

842. 3-Di fl uor ophenyi L- purine Synt hesi zed as descri bed above for

8- (2-fluorophenyl)-purine, except that 2,3- difluorobenzoic acid was used

i nstead of gmiislpr obenzoic acid (white powder, yield: 45.7%

L0 O el - @l@

A,

10

8-(2-Fluorophenyl)-purine
A mixture of 4,5-diaminopyrimidine (0.500 g), 2-fluorobenzoic acid (0.700 g) and
15 polyphosphorié acid (25 mL) was heated at 180°C for 3 hours. Then the reaction
mixture was cooled and poured into water (500 mL). The solution was adjusted
.to pH = 8-9 by addition of solid NaOH and the resulting precipitate was collected
by filtration, washed with water and dried to give 8-(2-fluorophenyl}-purine (off-
white powder, 88.5%).
20 'H NMR (200 MHz, DMSO-d,) 8 13.79 (br s, 1H, NH), 9.14 (s, 1H, purine-H), 8.95
(s, 1H, purine-Id}, 8.23 (m, 1H, phenyl-H), 7.73-7 41 (m, 3H, phenyl-H).

B.

25 8-(2-Fluorophenyl)-1-[{4-trifluoromethyl)phenylmethyl}-1H-purine
8-(2-Fluorophenyl)-purine (430 mg) was dissolved in dry DMF (4 mL}), aqueous
30% NaOH solution (400 mg) was added and the resulting mixture was stirred for
30 minutes. Then, 4-(trifluoromethyl}benzyl chloride (469 mg) was added and the

117



"H NMR (200 MHz, DMSO-dJ S 13.70 (br s, IN, NH), 9.18 (s, 1H, purine-H),
8.97 20 (s, 1H, purine-H), 8.04-796 (m 1H, phenyl-H), 7.78-7.64 (m 1 H,
phenyl -H), 7.52- 7.40 (m 1H, phenyl-H). B. 8-(2 ,3-D fluorophen
)-1-1(4-trifluoronethyl)pheny | nmethyll-1H purine 25 Synthesized as descri bed
above for Exanple 1, except that 8-(2,3-difluorophenyl)- purine was used

I nstead of 8-(2-fluorophenyl)-purine (white powder, yield: 9.4% mp.:
267-271C). 118 'H NWR (200 MHz, DMsO-db) 6 9.33 (d, 1H, purine-H, J=2.0 Hz),

9.17 (d, 1lrebultirphhit@rdivad st2r 84 ¥ Ay dearkiblendéd Site.- Water/(26@mi )67
(AA' BB 4Hre 7f)lenzyl -H)f % 62r7 49 (m@ 1H, phrén lm;fblﬂ 7.40 a,7er2(8 (m )1H

pheny! - H) , wes and (ke resplting$ojution wea Apirectad m’fhxﬁttuyr%fetas%ﬁrxe'@l mby Hee

d bed ab f fl h b I
br o de. el LB AR ELaRE PIESEE MEFT DD (PR B St ot AT ¢ o
powder , yl%Qreégetgﬁ’ﬁze&nfﬂbma%%‘?chﬁ%%@)dusob‘rd}‘!ﬁe&?e@g’l(l%y) aRRE: )ac@ta% 24 (d
1H, purine-H J (d urine-H .

phenyl -H) , (30.166} . giee 61{2 ﬂ@larolzﬂhdmfﬂﬂzlf’[(41'ﬂ¥1f120rqmethyl)}3h§nylﬁm19yld-§1‘1 12tH,1m£I-I2) 15

oxaapt  talCN TP RS R AL OF GveeS R IRl nt ond of

4- (trifl uon pRRIRYLIPERTY 'DMSO-d,) §9.25 (d, 1H, purine-H, J=2.0 Hz), 9.14 (d, 1H,
purine-H, J=2.0 Hz), 8.33 (m, 1H, phenyl-H), 7.83-7.65 (AA'BB’, 4H, benzyl-H)},
7.53 (m, 1H, phenyl-H); 7.38-7.27 (m, 2H, phenyl- H), 5.78 (s, 2H, CH).

L 0 — ggj =

A

10

Example 2

15  8«(2,3-Diflucrophenvl}-purine

Synthesized as described above for 8-(2-fluorophenyl}-purine, except that 2,3-

difluorobenzoic acid was used instead of 2-fluorobenzoic acid (white powder,

yield: 45.7%)

"HNMR (200 MHz, DMSO-d,) 8 13.70 (br s, 1H, NH), 9.18 (s, 1H, purine-H), 8.97
20 (s, 1H, purine-H), 8.04-7.96 (m, 1H, phenyl-H}, 7.78-7.64 (m, 1 H, phenyl-H), 7.52-

7.40 (m, 1H, phenyl-H).

B.
8-(2,3-Difluorophenyl)-1-[(4-trifluoromethyl)phenylmethyl]-1H-purine
25 Synthesized as described above for Example 1, except that 8-(2,3-difluorophenyl)-
purine was used instead of 8-(2-fluorophenyl)-purine (white powder, yield: 9.4%,
m.p.: 267-271°C). '
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chloride (gray powder, yield: 21.5% mp.: 254-258C). 119 'H NWR (200 MHz,
DVBO-d) S 9.34 (d, 1H, purine-H J=2.0 Hz), 9.19 (d, 1H  purine-H J=2.0
Hz), 8.14 (m 1H, phenyl-H), 7.68-7.41 (AA BB, 4H, benzyl-H), 7.59-7.29
(m 2H, phenyl-H), 5.72 (s, 2H, CH2). 5 Exanple 5 F F NN OIl NO 10
Synt hesi zed as descri bed above for Exanple 2, except that

5-chl oronet hyl - 3- (4- propoxyphenyl)-i soxazol e was used i nstead of
4-(trifluoromet hyI )benzyl chloride. Purified by col utm chr omat ogr aphy
(silica geky Mgsories §on8 o, 1eiy E20r) By (ol iowed by
recrystalli zat| o i1 sopropyl acet afe | ourl ess crystals,

yield: 7. 41%ruma Bl J—ZZQ&HQ,%E) (m,]JH—I pheny‘RI-DZD&Z W(Amﬁﬁ)be’ﬁzgl BY, (d, 1H,

prnst 1) 7o ket o s i i BRGAT o

7.41-7.30 (m [H, phenyl- H, 7.01 (s, 11-1, isoxazole- , 5.98 (s, 2H,

CHL), 3.98 (t, 2H, OCHL, J=6.6 Hz), 1.73 (hex, 2H, CH,, J 6.6 Hz), 0.97 (t,

3H, CHZ Jg’@l’@lﬁ%). 20 120 Exanpl e 6 Preparation of
1- ((3-(4-chl orophenyl )i soxazol -5-yl) et hyl) - 8 (2, 3-di fl uorophenyl) -

11T-purine riv:I: >__2t:j>

OCF,

Synthesized as described above for Example 1, except that 4-

10 (trifluoromethoxy)benzyl bromide was used instead of 4- (trifluoromethyl)benzyl
chloride (white powder, yield: 11.2%, m.p.: 224-228°C).
'H NMR (200 MHz, DMSO-d,) § 9.24 (d, 1H, purine-H, J=2.0 Hz), 9.13 (d, 1H,
purine-H, J=2.0 Hz), 8.31 (m, 1H, phenyl-H), 7.66-7.26 (m, 6H, 4 benzyl-H, 2
phenyl-H), 5.69 (s, 2H, CH,).

15

Example 4
[ F
Sy
/
N. .= N

OCF,

20 Synthesized as described above for Example 2, except that 4-
(triflucromethoxy)benzyl bromide was used instead of 4-(trifluoromethyl)benzyl
chloride (gray powder, yield: 21.5%, m.p.: 254-258°C).
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5NNz + HOF rNNNF F +1~~ NO SCI z a2oe 2 nethanesulfonic acid 3 4
190C F F NNNO NaOH agJDVFfrt p/ \ C 5 4,5-D am nopyrimdine (1)
(4.5 g, 0.04 noles) and 2, 3-di fluorobenzoic acid (2) 10 (6.95 g, 0.044

nol es) were suspended in 100 nmL of Eaton's Acid. The reaction m xture was
heated in an oil bath at 190C for 2 hours and then poured into 800nL
ice/water, Solid sodium hydroxi de was added (59g,1.5 noles) to adjust to pH
5, which resulted in the product precipitating fromsolution. The product

\S?Edu]::it|55 was r?d@??%dp ze%ec}‘r%b% &I éiﬁ E'y\?l{f-([asu ?gi%@%ﬁg-o;‘rhguﬂaucje

pr oduct (3%11161:\&!-]1:{ ,F=2.238). 8. PLI(mnH-L(Iﬁ)enQBBD,Tr@S 72LIIAMBB1 dBl), bemsyldi)ssol ved in
10nL of anhydrous DMP apl é&gﬁm hydr oxi de sol ution (10% w v) was
added. 5. (GH-5R8 ke Rl PhosyICH) SRR Bty | soxazol e (&) (587 my. 2. 6

mol es) was added to the above 20 reaction m xture and the solution was
stirred at roomtenperature overnight. The crude product was triturated
fromwater followed by recrystallization fromhot ethyl acetate. The

pr eci pitat,gm\f;@#@giltered to yield 30ng of the gold colored solid 121
1- ((3-(4-chlorophenyl )i soxazol -5-yl ) et hyl)-8-(2, 3-di fl uorophenyl ) - 1H puri ne

(5) EF
PRy
N_ .= N

Z/O

O

)

10 Synthesized as described above for Example 2, except that 5-chloromethyl-3-(4-

- propoxyphenyl)-isoxazole was used instead of 4-(trifluoromethyljbenzyl chloride.
Purified by column chromatography (silica gel, eluent: dichloromethane :
methanol = 20 : 1), followed by recrystallization (diisopropyl ether/ethyl acetate).
Colourless crystals, yield: 7.4%, m.p.: 228-231°C).

15 'HNMR (200 MHz, DMSO-d,) § 9.34 (d, 1H, purine-H, J=2.0 Hz}, 9.15 (d, 1H,
purine-H, J=2.0 Hz), 8.17 (m, 1H, phenyl-H), 7.88-7.08 (AA'BB’, 4H, benzyl-H),
7.63-7.48 (m, 1H, phenyl-Hj}, 7.41-7.30 (m, IH, phenyl- H), 7.01 (s, 1H, isoxazole-
H), 5.98 (s, 2H, CH,), 3.98 (t, 2H, OCH,, ]=6.6 Hz), 1.73 (hex, 2H, CH,, ]=6.6 Hz),

097 (t, 3H, CH,, J=6.6 Hz),

20
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in high purity as determ ned by analytical LG M5 (Ml = 429) and 1H NWVR (400
MHz, DMSO-d,) S 5.99 (s, 2H), 7.17 (s, 1H), 7.34 (m 1H), 7.55 (s, 1H), 7.56
(d, 2H, 7.87 (d, 2H), 8.14 (in, 1H), 9.14 (s, 1H), 9.32 (s, 1H). 5 Exanple
7 Determination of antiviral (EC50) and cytostatic activity (CC50) Cells
and viruses 10 Madi n- Dar bey Bovi ne Kidney (MDBK) cells were maintained in
Dul becco's nodi fied Eagl e nmedi um (DMEM suppl enented with BVDV-free 5%

fetal calf serum (DVEME-FCS) at 37C in a humdified, 5% CO2 at nosphere.

Det erm natjgjgg,q?ggcyt ostatic effect on MDBK cells 15 The effect of the drugs
on exponentialTy growi ng MDBK cells was assessed as follows. Cells were
seeded at Bregersionyofdf((G¢bohloedphemyl)isoxazd &-msnkthyila8-€2 3 idafludmBiheedd)-um

(G bco) supplenmented with 10%fetal calf serum 2nmM L- glutam ne (Life
Technol ogi g@)P“aﬁﬂf bi carbonate (Life Technologies). Cells were cultured for
24 hr after which serial dilutions of the test conpounds were added. 20
Cultures were then again further incubated for 3 days after which the effect
on cell growh was quantified by neans of the MIS nethod (Pronega). The

concentratiorrl\l tpat resul s Fn 50%inhibitign df &elJF growt h i N-gefined as
the 50 % cy(t;ﬁa%ia c ion (CC.). | ﬁ}@\ +ass ion assay
Huh-5-2 cel Ne#pgucel | 1in th a—persi st &k ‘ ol i 891uc- ubi -

neo/ NS3- 3' /5. 1; r%pl icon with figafly | uciferase-ubiquitin-neonycin
phosphot ransferase fusion prot eimihaediofMOV- | RESsdri ven NS3-%B HCV
pol yprotein] was cultured i n RPNP®°fredi um (G bco) suppl enented with 10% f et al
30 calf serum 2nM L-glutam ne (Life Technol ogies), |x non-essential am no
acids (Life Technologies); 100lWmM penicillin and 100 ug/m streptonycin
and 250 122 ug/ M (418 (CGeneti ci N Li fle Technol ogies). Cells were seeded at
a densitiy of 7P

N

N
NaOHgaqy DMFirt 0\
N=

cl
5

4,5-Diaminopyrimidine (1) (4.5 g, 0.04 moles} and 2,3-difluorobenzoic acid (2)

10 (6.95 g, 0.044 moles) were suspended in 100 mL of Eaton’s Acid. The reaction
mixture was heated in an oil bath at 190°C for 2 hours and then poured into
800mL ice/water, Solid sodium hydroxide was added (59g, 1.5 moles) to adjust to
pH 5, which resulted in the product precipitating from solution. The product was
filtered and washed twice with deionized water and air dried. The crude product

15 was recrystallized from water/ethanol resulting in 8 g of pure product (3} (M+1 =
233).

Purine (3) (500 mg, 2.15 mmoles) was dissolved in 10mL of anhydrous DMF and
1.1 mL of sodium hydroxide solution (10% w/v}) was added. 5-(Chloromethyl)-3-
(4-chlorophenyl}isoxazole (4) (587 mg, 2.6 mmoles} was added to the above

20 reaction mixture and the solution was stirred at room temperature overnight. The

crude product was triturated from water followed by recrystallization from hot

ethyl acetate. The precipitate was filtered to yield 30mg of the gold colored solid
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7000 cells per well in 96 well View PlateTM (Packard) in nmedi um contai ning
the sanme conponents as descri bed above, except for 418. Cells were all owed
to adhere and proliferate for 24 hr. At that tine, culture nmedi um was
removed and 5 serial dilutions of the test conpounds were added in culture
medi um | acking &418. Interferon alfa 2a (500 N) was included as a positive
control. Plates were further incubated at 37C and 5% CO, for 72 hours.
Replication of the HCV replicon in Huh-5 cells results in luciferase

activity |11((131'(&-cﬁRer€) erlyd)isdxazelsB yBatethy1)-5- (ZB&ilﬂﬁaﬁij@dybsﬂ king (0 pl of 1
X @ o-lysis buffer rornega) for 15 mnutes to follo 0 ul of the

St eady- G dndughpér%ﬁsés deterpinedyernalyiizad g afS ( M+Em42r9éaa§él{%w49

ot ossed et RROREERT s Al IR S aEEnoh fncThiLz ooy iR (@f}il%)ures of

Huh- 5- 2 ce}vg;sf Segoets ah, Ay §4(5y11q§ 9/ 30Q 1¢.! s/ well of classical 96- well
cel culture.plates (BeCton-Dickinson) are treated in a simlar fashion

except 35 that no Go-lysis buffer or Steady-d o Luciferase reagent is
added. | nskxpla he density of the culture is nmeasured by neans of the MS

met hod (Pr .t at . HCV . Tagman real -time
RT- PCR Rep \et@grﬂb@@lc’%&\% 1(‘-5”81 @5951 g?é{ Y%’S%“EG 1_‘{:‘%@%% well in a 96-well
plate plates 20 at 37C and 5% CO2 in Dul becco's nodified essential nmedium
containing 10% fetal calf serum 1% nonessential am no acids and 1 ng/ m

Genet i ci n.Céllg and viglideswi ng 24 h for cell attachnent, different dilutions of
conpound were s were incupated. for 5 days, at
whi ch t§ rre RNA %@%ﬁﬁ%& é’gm?&%yt(@% RS PrES A4 % ‘f’@ agen, Hilden,
Ger many) . &4 nfoERRi éc?@er%lb M (@B EGUBTENY - fr@@5%\m| /L

Bi ci ne, 115 rrrmIC/L pot aés acetate, O. 1(\)/? nﬁgllL EtIeI)TA1 60 nnol

6- car boxy- ﬁétadhalﬂaemum(DMﬁvaﬂE@))abéi”ﬁmmhh@cﬁhed%k]@; aEhmeh@er p./ Appl i ed
Bi osystens), 300 }mml /L deoxyadenosine triphosphate, 300 pnol/L
deoxyguanosi ne triphosphate, 300 pnol/L deoxycytidine triphosphate, 600
prol /L de t 1e - DhQRE BR bl 30 forward primer [5' -ccg gcT
Acc Tgc cc ¢ CJ a’ﬂr%ilucg(:@ A r]%\%%gg/{prl r?elr}sf cCA (@GAT cAT ccT gAT cgA cAA
G, 10@s prnol/ Hli@ajﬂ@hoﬂhebhugﬁeﬁék@dkmhtfﬁﬁg geéwing MDBK cells was assessed

as follows. Cells were seeded at a density of 5000 cell/well in 96 well plates in

MEM medium (Gibco) supplemented with 10% fetal calf serun, 2mM L-

glutamine (Life Technologies) and bicarbonate (Life Technologies). Cells were
cultured for 24 hr after which serial dilutions of the test compounds were added.
20 Cultures were then again further incubated for 3 days after which the effect on
cell growth was quantified by means of the MTS method (Promega}. The
concentration that results in 50% inhibition of cell growth is defined as the 50 %

cytostatic concentration (CC,).

25 Anti-HCV assay/ Replicon assay
Huh-5-2 cells [a cell line with a persistent HCV replicon I38%luc-ubi-

neo/NS3-3'/5.1; replicon with firefly luciferase-ubiquitin-neomycin
phosphotransferase fusion protein and EMCV-IRES driven NS3-5B HCV
polyprotein] was cultured in RPMI medium (Gibco) supplemented with 10% fetal
30 calf serum, 2mM L-glutamine (Life Technologies), 1x non-essential amino acids
(Life Technologies); 100 IU/ml penicillin and 100 ug/ml streptomyein and 250
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123 cgA gcg Agc Acg TA.c-TAIviRA], 3 mmol/|. manganese acetate, 0.5 U
AnpErase wuracil-Nglycosylase, 7.5 U rTth DNA pol ynerase, and 10 hl of RNA
elution. After initial activation of uracil-Nglycosylase at 50C for 2

m nutes, RT was perfornmed at 60C for 30 mnutes, followed by inactivation
of uracil-N5 glycosylase at 95C for 5 m nutes. Subsequent PCR anplification
consisted of 40 cycles of denaturation at 94C for 20 seconds and anneal i ng
and extension at 62C. for | mnute in an ABI 7700 sequence detector. For

each PCR fugfnl Glﬁggcwalcm Cisi2 ”.Béchnamglqsps ielly velre paidatiant aatupkes ofer € used.
The cycle threshol val ue ,S_defined as the nunmber of PCR cycles

for which QW@PWEW‘E’@)@@@M@H ﬁ@“\i’ 81 @? ackard)inimeadivey q%‘@w&o@ﬁ tive
Rosults st gy RetBie o8 BealiilenilebaPabl g, “%xgr% B s, =
Resul ts 13dhble 2 $o8faeForndar. oft thxemmbeclfab Wedreexsald g1 anti - HCV
antiviral activity and low toxicity. 20 124 W d al m 1. A conpound of
fornul & (AgriRgliRgions of the) tost compundy vere RGdird inculRpremeigm [agkings wher ei n:

G418. Interferon alfa 2a (500 IU) was included as a positive control. Plates were

further incubated at 37°C and 5% CO, for 72 hours. Replication of the HCV

replicon in Huh-5 cells results in luciferase activity in the cells. Luciferase activity

is measured by adding 50 1 of 1 x Glo-lysis buffer (Promega) for 15 minutes

10 followed by 50 ul of the Steady-Glo Luciferase assay reagent (Promega) .

Luciferase activity is measured with a luminometer and the signal in each

individual well is expressed as a percentage of the untreated cultures. Parallel

cultures of Huh-5-2 cells, seeded at a density of 7000 cells/ well of classical 96-

well cel culture plates (Becton-Dickinson) are treated in a similar fashion except

15 that no Glo-lysis buffer or Steady-Glo Luciferase reagent is added. Instead the

density of the culture is measured by means of the MTS method (Promega).

Quantitative analysis of HCV RNA by Tagman real-time RT-PCR

Replicon cells were plated at 7.5 x 10° cells per well in a 96-well plate plates
20 at 37°C and 5% CO, in Dulbecco's modified essential medium containing 10%
fetal calf serum, 1% nonessential amino acids and 1 mg/ml Geneticin. After
allowing 24 h for cell attachment, different dilutions of compound were added to
the cultures. Plates were incubated for 5 days, at which time RNA was extracted
using the Qiamp Rneazyi Kit (Qiagen, Hilden, Germany). A 50 ul. PCR reaction
25 contained TagMan EZ buffer (50 mmol/L Bicine, 115 mmol/L potassium acetate,
0.01 mmol/L EDTA, 60 nmol/L 6-carboxy-X-rhodamine, and 8% glycerol, pI 8.2;
Perkin Elmer Corp./Applied Biosystems}, 300 pmol/L deoxyadenosine
triphosphate, 300 wmol/L. deoxyguanosine triphosphate, 300 pumol /L
deoxycytidine triphosphate, 600 pmol/L deoxyuridine triphosphate, 200 punol /L
30 forward primer [5-ccg gcT Acc Tge ccA TTel , 200 pmol/L reverse primer JccA

GaT cAT ccT gAT cgA cAA G], 100 pmol/L TagMan probe [6-FAM-AcA Teg cAT
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the dotted lines represent optional double bonds, provided that no two
doubl e bonds are adjacent to one another, and that the dotted |ines
represent at |least 3, optionally 4 double bonds; UsN, 10 R is selected
from hydrogen, aryl, heterocycle, C C o al koxy, C, C,, thioalkyl, C C,,

al kyl -amno, C, C, dialkyl-amno, C .,, cycloalkyl, Co cycloal kenyl, and
C, .,, cycloal kynyl, wherein each are optionally substituted wwth 1 or nore
R6; Y is selected froma single bond, 0, S(Om (where mis art integer from

0 to 15 ZE%(AQE’%Ag@Aeg TALKH RS ), §mm1¢L%é&egahLe§@§aet&@ob %&@rkg@yl gne

or C, C ., alkenylene or C,, alkynylene, wherein

met hyl ene g:@dpﬁ abyadispiase A5 Brrdth Dbﬂ%pebdm’ﬁ&j anédloadéldm%ﬂutmr@ '
het t L ected f 0., S d tl | ect ed
fr om hydr ofiet sgasgstisp B of s Nigiyhytite &50eC 1o RS BuntieglRE SRy °C o'
al kyl thi Qp@ﬁbﬁﬂé‘d‘até(@ﬂ for%'mmﬂ@;follgﬂ'ed ﬁ&nd&%%lf@&&f% hal oal kyl,

-C(=OR, =C(=S)R, SH, aryl, aryloxy, arylth aryl al kyl, d -,
hydr oxyal I gmcosms,e at@ﬁ?ﬂ?ﬁaifkmmut@ SubeqquenaPCBydmph&cmonconswtﬂdaﬁMl@yl t hi o,

gnelof Cﬁglsgﬁa'lg rol denasiration ot T4 Rotor 4] Yecon ARgng Snpealing wl eReeRon FEfiLh. o |
or m%% tadt ﬁb@g@[cﬁz née det@éﬂo?)@o‘f-%ﬁ PeR rundh&&idleene or C2. 10

al kynyl ene ere eac may I n e one or nore teroato sel ected fromO,
S, or N\R tq@mplut@bedi positive tarﬂq:lhmtsanqdémr@usedt Thelppdetirettold kaldd (O3 t he

ring; 5R‘ |s seetedfromar oxy, yIth|o cycl oal kyl ,
cycl oal kenyplue) isydefingd oy e U@%ﬂc’ﬁ(é#@ycles wiich thesigng eWéh@ach sai d

PO ey PRl GBI ARE, WL 8T Loy e

i ndependentfltfie Cs-vahients @50. Restltd feterprdstan garme@ quivalent@{Gm)l., C2.18 10
al kenyl, 0,248 al kynyl, C1_18 al koxy, Cl 18 al kylthio, halogen, -0OH -CN,

NC2, - NR RS,
Examyple 8
Assay Results
15 Al of the compounds of examples 1-6 exhibited excellent anti-HCV

antiviral activity and low toxicity.

20
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hal oal kyl oxy, haloal kyl, -C(=OR, -C(=OOR, -C(=S)R, SH, aryl, aryloxy,

arylthio, arylallcyl, C,,, hydroxyalkyl, C .,, cycloalkyl, C

cycl oal kyl oxy, C,,, cycloalkylthio, C3.10 cycloal kenyl, C,.,, cycloal kynyl,
and heterocycle; R6 is selected fromhydrogen, C,,, alkyl, C2.18 al kenyl,

C, _" alkynyl, C.,, 15 alkoxy, C, .,, alkylthio, C,,, alkylsulfoxide, C .,8
al kyl sul fone, Cl1_18 hal o-al kyl, C2.1, halo-al kenyl, C2-18 hal o-al kynyl,

C .,, halo-al koxy, C, .18 halo-alkylthio, C,, cycloalkyl, C 10

cycl oal kenyWe @ing0 cycl oal kynyl, hal ogen, OH, CN, cyanoal kyl, -CO2R18,

NO,, -NR R8; Cl. I ]I.I&‘{I}: )WR18, C(=S)R18, SH, aryl, aryi oxy,

aryl thio, %’ryl s%??%@c’g@!d%rf?/ su anoA e, arylsul fonam de, aryl (C, ,,)alkyl,
aryl (C, . 10al kyl oxy, 20 aryl (Cl1 al kyl t higg, het,%g ocycle, and C1.1,

hydr oxyal kyl , where each may be optiondlly sy stituted with at least 1 R';

Wwand R8 are independently sel ected "1‘;‘0 Y en, CL_I,alkyl, C _I,alkenyl,
aryl, C" cycloalkyl, C .,, cycloal kV'eE’gIA,

ocyel g, - (=0 RL2; -C(=9)
R12, an anmino acid residue |linked thygoughlla ¢Arboxyl” group thereof, and the

group formed 25 when R and R8 ape-t-akeéws oge'%her with the nitrogen to form

a heterocycle; RO and R' are independently sél,ected from hydrogen, OH, d"
alkyl, C ," alkenyl, C,, cycloal kyl, ®0 cycloal kenyl, C,,, alkoxy,
-NR15R16, aryl, an am no acid residue k ked t hrough an am no group of the
am no acid, CHILOCH(=O Rh, and CH2OC(=0O'CRea where e is C-C,, alkyl, C6 C90
aryl, C65C2whatdiyl aryl or C6-C20 30 aral kyl ;. 126 R and Rl11 are

i ndependent|ly selected fromthe group, consisting of hydrogen, C ,,alkyl,
C2-, e al kenyl, C%‘.e F{otlggléqr@gp%eger@@pfgn%% E@‘T‘fiﬁlr Pr%‘flaP&%l%(“QG)"F?lZ,

het er ocycl e ] =Tl ' ' [ : up

cConsi st 1 ng SpRHY GBRIERHGHRTYE ] G5y ahihe artg g e OERES IECRGEBBRETE | )
C,,, cycl oalekstidy bptienallyad deubledondd; resi due; R and R are independently

sel ected from hydrogen, C, .18 alkyl, C2,a alkenyl, C2.18al kynyl, aryl,
aryl al kyl (unsubQti$®Nited, or substituted with C(O) ORL5, CSI, cycloal kyl,

C.-10 cygl oal keryy, -a0d 8% AhY8rdidak 2 HelBiyele, C,C, alkoxy,
C,C,, thioalkyl, C,C,, alkyl-amino, C,C,, dialkyl-amino, C,,, cycloalkyl, C, .,
cycloalkenyl, and C,.,, cycloalkynyl, wherein each are optionally substituted with
1 or more R%;
Y is selected from a single bond, O, S{O)m (where m is an integer from 0 to

15 2),NR",C,, alkylene, C,,, alkenylene, and C,,, alkynylene, or C,, alkylene, C,,,
alkenylene or C,,, alkynylene, wherein 1 to 3 methylene groups optionally are
independently replaced by 1 to 3 heteroatoms selected from O, S or NR™;

R?and R' are independently selected from hydrogen, C, , alkyl,
C,salkenyl, C, , alkynyl, C,, alkoxy, C, , alkylthio, halogen, -OH, -CN, -NO,,

20 -NR'R’, haloalkyloxy, haloalkyl, -C(=0)R’, -C(=5)R’, SH, aryl, aryloxy, arylthio,
arylalkyl, C, ,, hydroxyalkyl, C, cycloalkyl, C, ,, cycloalkyloxy, C,,,
cycloalkylthio, C, ,, cycloalkenyl, C,,, cycloalkynyl, and heterocycle, provided that
when one of R or R is present, then either R® or R* is selected from =Q, =S, or
=NR”;
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R is independently selected fromthe group consisting of (a) hydrogen, C, -
10 18 al kyl, al kenyl, Cl.,a al kynyl, C,,, alkoxy, Cl alkylthio, C .1,

al kyl sul foxide, C, " alkylsulfone, C _1$ hal ogenated al kyl, C2,8
hal ogenat ed al kenyl, C2.1, halogenated alkynyl, C,.,, hal ogenated al koxy,
C, .18 hal ogenated al kylthio, C3-1p cycloal kyl, C, ., cycloal kenyl, C, .10

cycl oal kynyl, hal ogen, OH, CN, CO2H, CO2R', NO, NR7R8, hal oal kyl, C(=0 R18,
C(=S) R18, SH; agl , heterocycle, aryl oxy, aryI thio, 15 aryi sul f oxi de,
1

et erocyc e nd Cl.18 hydroxya ere C uaryl ax
arylthio, eagyFayirdydeane g ﬂ%ﬁ%ﬁtﬁﬁ%awﬁwﬁ@meﬂﬁﬁ%% aPRyYid ded’

aryl al kyl ox aryl al kyl.t hi.o te Cl.18 hydroxyal kyl is

optional | yﬂéii ?]ﬁ' t ”&tﬁlﬁh?tgcfa?%&gg%%ﬂbe %) MQ wherein Mis a ring
optionally substituted with I or rmre R19, and Qis a 20 bond or a linking
group connecti ng. Mto R3 having to 10 atons selected fromC and

optionably 1 or Rhisselegtedirom Syhaqriexmrauﬂ&pm aynb:lallyylsmklalkmyé,d with 1 or

O ° (o) SrPRRETRELFBIDITe dreteheds ere pah id gl %”r"’R?’F“SCZhallgggIHKZESI
and C2.1B g?hﬁ%@? sul:(sE}thi with &t le¥bt or@&L’lﬁg’;hﬁé‘d‘ﬁKat Iﬂqeynyl

wherein | nmet hyl ene are replaced or nore 0, S

C( O) NR20R2 Houble(lonidlig noCadiptRrtt 20 amiBogdi; R'' ) C(O); 127 (f) Substltuents c),
d) or e) substityted further by C3-10 cycloal kyl, C410 cycloal kenyl, C410
cycl oal kynyl , aRyindspendenthbisypopent C(l'g§3 t@bfresrbhmnogyn CG alkpl, €yel oal kenyl

00 XSl R i G oD B B R R Y
0O R, Ch Gl e R (OO QLS SEL, gl nglony,
arylthio, arylalkyl, C, , hydroxyalkyl, C, ; cycloalkyl, C,,, cycloalkyloxy, C,
cycloalkylthio, C,,, cycloalkenyl, C, , cycloalkynyl, and heterocycle;
R®is selected from hydrogen, C, , alkyl, C,,, alkenyl, C, , alkynyl, C, ,,

15 alkoxy, C,, alkylthio, C, , alkylsulfoxide, C, , alkylsulfone, C,,, halo-alkyl, C,,
halo-alkenyl, C, , halo-alkynyl, C,  halo-alkoxy, C,,, halo-alkylthio, C,
cycloalkyl, C, , cycloalkenyl, C,, cycloalkynyl, halogen, OH, CN, cyanoalkyl,
-CO,R®, NO,, -NR'R®, C, ,, haloalkyl, C(=O)R", C(=S)R", SH, ary], aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, aryl(C, ,)alkyl, aryl(C, alkyloxy,

20 aryl{C,)alkylthio, heterocycle, and C ; hydroxyalkyl, where each may be
optionally substituted with at least 1 R”;

R’ and R® are independently selected from hydrogen, C, ,alkyl, C, alkenyl,
aryl, C, , cycloalkyl, C,,, cycloalkenyl, heterocycle, -C(=0)R"; -C(=S) R”, an amino
acid residue linked through a carboxyl group thereof, and the group formed

25 when R’ and R® are taken together with the nitrogen to form a heterocycle;

R’ and R" are independently selected from hydrogen, OH, C, ,, alkyl, C,,,
alkenyl, C,,, cycloalkyl, C,,, cycloalkenyl, C, , alkoxy, -NR"R", aryl, an amino acid
residue linked through an amino group of the amino acid, CH,OCH(=O)R™, and
CH,0C(=0)OR™ where R™ is C-C,, alkyl, C-C,, aryl, C,-C,, alkylaryl or C-C,,

30 aralkyl;
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(1) Substituents d) or e) substituted with =0, CN, hal ogen, C(0)Rle

C(ONR21, OC(OR e, heterocycle, and heterocycle substituted with G C,

al kyl, C(OOR "', =0, CN, halogen, OC(OR18 or C(O NOR21l; 10 (j) Substituents

c) substituted further with C1-18 al kyl; and (k) Substituents f) or g)

substituted further with C1_18 al kyl, =0, NR2R21, CN, Cl14 al koxy,

het erocycl e, O _18 hal oal kyl, heterocycl eal kyl or hal ogen; R20 and R21 are

i ndependent |y sel ected from hydrogen, Cl1.1B al kyl, C2-18 15 al kenyl, C2_1,

al kynyl , aryl, MREtandoRYetesndeparalenylyiselecied from the grayrtawistiogydf, - C(=0O) R12,

and -C(=S)R12: R25 _and.1? are.ind ndent | pr esent are _se ted from

hydr ogen, GYdrogetk fnsalkyh @W@Rﬁ-m QP%E%%&B@@‘SN%{; e '_'b his

optional 'y yek Atdnyardiesicid Hsfiflewi th 1 to 4 of Cd alkyl, C _, alkoxy,
d ORR" 1

hal o, CH2OH, 2 enzyl oxy, an i § sel ected from hydrogen, Cl1_1B al kyl ,
C,: 10 cycl oal kyR™ i¢ 88ected fruinn dhekgroupCbasisthg vf hydwogen, @neelayy €, 1, al kyl ;
and salts, tautomer pol IS s and sol vates thereqf. 25 2. The
conpound ofailgqrgimf Qﬂ@%)iWE %&m ﬁﬁ‘ﬁggﬁ‘?ﬂﬁf 30 ?%FWP@E@FSI%EE S

het er ocycl e subggs L&t + Y OE]]&* »m 1 wherein

R is an aryl orﬁ aa%{c‘?nlgf?iég'ﬁgt rrg%')rllc %1%%515%%}?51@58%?%% 0 ’?‘R‘. 128 4,
The conpoungkeiyl, fiial]ly%y\l\wg, B aryBkyl @rBabaRItAAC besubsitutbaSwER fPpf claim
1 wherein YR is@hzéal oaryl . lEasi.quhe %pound of c?ai m 5 V\hereimr?lg?l(gl (:}G;ryl S
or t ho- f | uor@phgolphlkyT, C,Thycoalkenyh dndfancinsinmatiddesidelen R i s i soxazolyl

substituted withJV . 10.8. The coppound of claim?2 wherein R' is aryl or
an aromatic het & déme@mmf&hsq?%t% gaupicensigtingokfa) BydaagengC, The

conpoung, of g of B LaMARGEY, MRynlE 1008y, 8Y JiRGRRIo, E41 SRRl &,
;s alkylsulfone, C, . halogenated alkyl, C, ,, halogenated alkenyl, C, ,, halogenated
alkynyl, C, , halogenated alkoxy, C, ,, halogenated alkylthio, C, ,, cycloalkyl, C, ,
cycloalkenyl, C,,, cycloalkynyl, halogen, OH, CN, CO,H, CO,R”, NO, NR'R’,
haloalkyl, C(=O)R", C(=S)R", SH; aryl, heterocycle, aryloxy, arylthio,

15 arylsulfoxide, arysulfone, arylsulfonamide, arylalkyl, arylalkyloxy, aryltalkylthio,
heterocycle and C, , hydroxyalkyl, where each of said aryl, aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, arylalkyl, arjrlalkyloxy, arylalkylthio,

heterocycle, or C, , hydroxyalkyl is optionally substituted with 1 or more R”, and
(b) M-Q- wherein M is a ring optionally substituted with 1 or more R”, and Qis a

20 bond or a linking group connecting M to R’ having 1 to 10 atoms selected from C
and optionally 1 or more O, N or S atoms and optionally substituted with 1 or
more R™;

R"is selected from
(a) HL;
25 (b) NO,, SH, NR“R*, OH, halogen and CN;
(¢) Sulfone, sulfonamide and sulfoxide;
(d) C, zalkyl, C, ¢ alkenyl and C,,, alkynyl;
(€) C,,5 alkyl, C, , alkenyl and C, ,, alkynyl wherein 1 or more methylene are
replaced by 1 or more O, S, NR”, C(O)NR*R”, OC(O)R"”, C(O)OR” or

30 NR™C(O);
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or C -, alkyl. 15 10. The compound of claim9 wherein YR is not hydrogen or
Cl al kyl. 11. The conpound of claim 1l wherein R'is trihal onethyl,

tri hal omet hoxy, al koxy or hal ogen. 20 12. The conpound of claim 1l wherein
R is aryl or aromatic heterocyle substituted with 1, 2 or 3 Rwherein R

I s hal ogen, C, _18 al koxy; or C, _18 hal oal kyl. 13. The conpound of claim 12
wherein Rl is phenyl substituted with 1, 2 or 3 25 halogens. 14. The
conmpound of claim 13 wherein halogen is fluoro. 129 15. The conpound of

cl ai m 1 wher e{fh Svbsistuents a)gd)eofaa()lsdbstﬁuted.maﬂhleyby%m Gemallallepy!l ene, C,,

al kynyl ene or one of said groups containing 1 to heteroatons sel ected
from0O, S or NRcydBaﬂ@nynﬁglﬂcgdpeﬂqydybhryilmihﬂeIBCymre| n Y is -Q(CH 1.5 ,

-(CH,),4; O(CH,a, -S(CH), -, -(CHJ,; S (CH) -(CHJ, .CNW-(CH), 4
O C3-1D cyc(g)&lf&kMycttmﬂiql Qo cmkmmdﬂggcpﬂoalkmyh d@lahdhetenoéycles - OCH4-
-CH O, C _2 alkylene, CZ,, to alkenylene, ., alkynylene, 0 or a bond.
18. The conpoun@r@ﬁldcglaupsﬁﬁbadtetedlwu Glg;a]kybﬁiﬁ))OR@-Cfﬂmlmgmpﬁlmd of claim
1 wherein YRL |s a SI e rlﬁg aronat i G, carbocycle 15 or a heterocycle
cont ai niSng 1 or & dPHsOC(Q)Ene ring. 20. The conmpound of claim 19
wherein the c rbo het ero e_contgains tQ,6 ring atons. 20 21.
The conpound &T)Q{bﬁﬁ %eﬂc(%&hn@(smF@ngM(Pgﬁm hyl - substi t ut ed

20t OSSR ol B R s e
C(O)NR™R", OC(O)R", heterocycle, and heterocycle substituted with C,-C,
alkyl, C{O)OR", =0, CN, halogen, OC(O)R" or C(O)NR™R?,

10 () Substituents c) substituted further with C,_; alkyl; and
(k) Substituents f) or g) substituted further with C,_, alkyl, =O, NR*R”, CN,
C, s alkoxy, heterocycle, C, haloalkyl; heterocyclealkyl or halogen;

R” and R* are independently selected from hydrogen, C, ,alkyl, C,
15 alkenyl, C, ; alkynyl, aryl, heterocycle, C, , cycloalkyl, C, cycloa]kenyl
-C(=0O)R"” and -C(=S)R";
R” and R* are independently not present or are selected from hydrogen, C,
s alkyl, G, cycloalkyl, aryl and heterocycle, where each is optionally
independently substituted with 1 to 4 of C,, alkyl, C, , alkoxy, halo, CH,OH,
20 benzyloxy, and OH;
R is selected from hydrogen, C, ,, alkyl, C,,, cycloalkyl, (C,  cycloalkyl)-C,,
~alkyl, aryl, and arylC,,, alkyl; and

salts, tautomers, polymorphs, isomers and solvates thereof.

25 2 The compound of claim 1 wherein R’ is haloaryl, X is methylene, R’is
heterocycle substituted with 1 or 2R”.

3. The compound of claim 1 wherein R’ is an aryl or aromatic heterocycle
substituted with 1 or 2 R®,
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25 23. The compound of claiml wherein X is selected fromthe group
consisting of alkylene, alkynylene or al kenyl ene and sai d hydrocar bons
having an intrachain N, 0 or S heteroatom 30 24. The conpound of claim1l
wherein X is al kylene. 130 25. The conpound of claim 23 wherein X is
selected fromthe group consisting of -CHz , -CH(CH4)-, -CH2-CH2-, -CH,-CH2
CH -, -CH -CH2-CH2-CH2. -(CH,),4-O0 (CH),; , -(CH,.; S(CH),,- (CH, ~
Nlr-(CH },-4 -, C3.10 cycloal kylidene, C,, alkenylene and C 4 al kynylene. 5
26. The conpound of claim 1l wherein X is nethylene. 27. The conpound of
claim1l wherein is aryl, or.a heterocycke substituted wth Oto3R'. 10 28.
The conpoufd of Tﬁépﬂ’fpﬁf%\ﬂﬁé{mlﬁ‘fwgeﬁé% Sdeterocydean aromati c

het erocycl e. 29. The conpound of claim 28 wherein the heterocycle contains
1, 2 or 3N S 15 0or O atons inthe ring, is linked to X through a ring
carbon at orf. and Therbaipeaind dfelaith T @hatein YRYisHalomyl.30. The conpound of claim
29 wherein it is isoxazolyl substituted with 1 to 3 R'. 20 31. The conpound
of claim|l wherein R' is aryl or a heterocycle further substituted with 1

et or ocycl & | oA s0utRE of B AU Rafallido B ahalbali 1o 20

atons selected from C, O S, NandH.

7.  The compound of claim 1 wherein R’is isoxazolyl substituted with 1 R”.

10 8 The compound of claim 2 wherein R” is aryl or an aromatic heterocycle
which is substituted with 1, 2 or 3 R”.

9.  The compound of claim 1 wherein YR' is none of hydrogen, C,,, cycloalkyl,

or C,alkyl
15

10.  The compound of claim 9 wherein YR' is not hydrogen or C, alkyl.

11.  The compound of claim 1 wherein R”is trihalomethy], trihalomethoxy,

alkoxy or halogen.
20
12.  The compound of claim 1 wherein R'is aryl or aromatic heterocyle
substituted with 1, 2 or 3 R°wherein R’ is halogen, C, ,, alkoxy; or C, , haloalkyl.
13.  The compound of claim 12 wherein R'is pheny! substituted with 1, 2 or 3
25  halogens.

14.  The compound of claim 13 wherein halogen is fluoro.
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34. The conpound of claim1 wherein Mis a cyclic group selected from 30
131 35. The conpound of claim1l wherein R' is selected fromthe group
consisting of C310 cycloal kyl, 031, cycloal kenyl, C, .,,cycloallcynyl,

hal ogen, aryl, aryloxy, arylthio, arylsulfoxide, arylsulfone,

aryl sul fonam de, arylallcyl; arylal kyloxy; arylalkylthio; heterocycle;
Cl. 18 hydroxyal kyl, each of said C,.1, cycloal kyl, C310 s cycl oal kenyl,
C'Ccycl oal kynyl , hal ogen, aryl, aryloxy, arylthio, arylsulfoxide,

aryl sul fondS ar i[heub dﬁ,cleanyl whiesdin Yds y kiiglehod)O, @, yllaidas, Chi o;

het erocycl and CuJg drﬁ?}{al Kyl i unsubstltut ed or is substltut ed 1 or
more RL 36k ﬁpd’&%&‘ TPLERR of spichgroups rantaiing d| tediheteroatoms he gr oup
-0 consi stl c% ﬂac{ ?H‘ terocycle, and where said aryl or heterocycle is
opti onaIIy substituté i 1 or nore R19. 37. The conpound of claim1
wherein RO and Rl are H OH or alkyl. -5 38. The conpound of claim1l
wherein R5 is H._39. The conpound of claim1l wherein R6_is hal ogen. 40. The
conpound - df- c|é{hﬁﬁqnméﬂé|qf@mm159vhmm pe1-O(CRLE 5~ #EEL).eO- »are 20

i ndependent B 41 Th 1 rein RL2 is OH
or al kyl . gX @Héb‘?\% e AT 1 Rk:ﬂg)“ﬁ\gg @@t‘éﬁﬂﬂom t he group
consi sting Elﬁamﬁrh&bné? . al kyl; 02-18 al kenyl ; C2.1, al kynyl; C,.18al koxy;

al kenyl oxy; aI kyhyloxy; ClL.1 8 alkylthio; C,,,-cycloal kyl; 04. 1
cycl oal kenyl ; 0410 cycloallcy nyl; hal ogen; OH CN, cyanoal kyl; NO ;

NR28R21; h I haI cal.l 0X ' Cal ken O ORt 0;
- Qal kyl C( = %? H&?éﬁb@é&%ﬂgﬁﬂﬁgﬂ %ﬁ%a al kyl ) .
N( H) S( Qy( @aﬂ%yﬁm@'%'a}k alckyl Pxynd.aryl oxy; aryl al k_yl oxy 30 and

aryl al kyl . 132743 ound of claim42 wherein R" is i ndependent |y

selected fromthe
18.  The compound of claim 15 wherein Y is a bond.

19.  The compound of claim 1 wherein YR' is a single ring aromatic carbocycle

15  oraheterocycle containing 1 or 2 N, 5 or O atoms in the ring.

20.  The compound of claim 19 wherein the carbocycle or heterocycle contains 4

to 6 ring atoms.

20 21.  The compound of claim 1 wherein YR' is halo- or halomethyl-substituted
phenyl.

22.  The compound of claim 1 wherein aryl or heteroaryl are substituted ortho
or meta with halo- or halomethyl.

25
23.  The compound of claim 1 wherein X is selected from the group consisting
of alkylene, alkynylene or alkenylene and said hydrocarbons having an intrachain
N, O or S heteroatom.

30 24, The compound of claim 1 wherein X is alkylene.
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group consi sting of halogen, N(R O 0), alkoxy, halo-substituted al kyl and
hal o- substituted al koxy. s 44. The conpound of claiml wherein 1? and R’
are not present. 45. The conpound of claim1l which is not substituted at e
but is substituted at Rm and either Ror R is selected from (=0, (=9,
and (=NR7). to 46. The conpound of claim 1 wherein hal oal kyl or hal oal kyl oxy
is -CF3 or - OCF3. 47. The conmpound of claiml wherein R19 is any

i ndi vi dual, conbination or subconbination of substituents (a) - (k). 15 48.
A conpound2havi e tompgend od clafmrZhwhereit) X is iectadfomithe-group komgstiagN 2 |

2s (A wheregjn: d i P ent..opt.J I u banpds,
provi ded tﬂgf b’ ‘t(gé{d%g'u E@%ﬁ'ﬁg—ka§&§'§P§ﬁ[j&§em@ﬁ@'ﬁiﬁgggﬁg¢ﬁz}a' that the
dotted |ingsprep!- t QtcH)eastcA,), kP BARee; CR 1S
sel ected fron”hydrog®H, gry . htetlgir)zo‘cycl-g@?léjf‘%'e(?“‘t an api}ger azi nyl |
pi peri di nyhklkenyleaetandC salikynylameed with 1 or more R), C, C, alkoxy, C O,
i oal kyl , ; al kyl -am no, C, i al kyl -ami no, C,.,, cycloal kyl,
th | kyl 133 C1.C. al kyl C, C' dialkyl C | oal kyl
41, cyéloal kenyl, and C' cycloal kynyl, wherein each are opti onal l'y
substituteggw t Y 7l - ‘ single bond, 0, S(Om
(where mi 26'an ?ﬁ%éﬁ‘@?%o% to l‘gﬁ'&%ﬁﬁg@%‘*yﬁg‘fw ene, C,,, al kenyl ene,
C2.,, alkynylene, or C, _,, alkylene, C'm

27.  The compound of claim 1 wherein R is aryl or a heterocycle substituted
with 0 to 3R".

10
28.  The compound of claim 27 wherein the heterocycle is an aromatic

heterocycle.
29.  The compound of claim 28 wherein the heterocycle contains 1,2 or 3N, S
15 or O atoms in the ring, is linked to X through a ring carbon atom and contains 4 to

6 total ring atoms.

30.  The compound of claim 29 wherein R’ is isoxazolyl substituted with 1 to 3

R".
20
31.  The compound of claim 1 wherein R” is aryl or a heterocycle further
substituted with 1 to 3R".
32.  The compound of claim 1 wherein M is aryl or aromatic heterocycle.
25
33.  The compound of claim 1 wherein Q contains 0 to 20 atoms selected from
C, 0,8, Nand H.
34.  The compound of claim 1 wherein M is a cyclic group selected from R
30
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5 al kenyl ene or C,,, alkynylene wherein 1 to 3 nethyl ene groups optionally
are independently replaced by 1 to 3 heteroatons selected fromO, S or NRn;
provi ded, however, that YR is not HH R2 and R are independently sel ected
from hydrogen, d _" alkyl, Cz,, alkenyl, Cz,, allcynyl, C .,, alkoxy, C ..
al kylthi o, halogen, -OH -CN, -NO,, i0 -NR R haloalkyl oxy, hal oal kyl,
-C(=OR9, -C(=S)R9, SH, aryl, aryl oxy, arylthio, arylalkyl, C .

hydr oxyal kyl , C, ,, cycl oal kyI C" cycl oal kyl oxy, C310 cycl oal kyI thio, C 1,
cycl oal | ceB§i ,- The comppuhd af kiaim|1, wherefreR% isoselarkes] frpmothie gzdup bensistigen  one

o R TR, SPRIGIER ot e o AR 0 S 5
gi((lzen;/lseﬁe%&?ﬂ%@y&%ﬁfﬁg%ﬁpﬁ %}e)hﬁ%g?gﬁé gzlgg"ct ed fromO,
S, or NRllar alky[tﬂﬂﬁhemmyq&*hpﬁ“phydrm@“ahqheachnof sad (g eptlodlkyl, k& N i n the
cyc oal fynyaoukeny NEraRIoakyrrbdalogsy kel dmisne, et arassibgtbe uont may
Egcl ggl EE;W g{}ﬂ% fcg%%g at'rﬂ dﬁg’(%gkrﬁgg% a‘ni og%ﬁgt%rg‘%;dé"or

i ndependentahy ﬁk@bﬁ@t}ta]lqﬂ i$ ansbstiaited o’ir tswuboutited e or more R al kyl , C2_, ,
al kenyl, C,,, kynyl, C,_" al koxy, C,.,, alkylthio, hal ogen, C]—I -CN,
-NO., - NR R, hal oal kyl oxy, haloalkyl, -C(=OR, -C(=OOR, -C(=S)R9, SH,

L YRR PR PR el e MUY gl <Yl 0ol 1
cycl oalgy n)tbms é@ﬁ D&ﬂh&erd@gde?aﬁh@@i@ﬁuﬂ as/hoh Yeta88tle i@loptloﬁbﬂy’ I,

,1 allce al kenyl al koxy, C,,7, alkylthio, C,
aI kyI sul foﬁll&'lfuted Wlthlllqlm‘@ﬂefl’@ne C,, halo-alkyl, C2.1 halo-alkenyl, q.,,
hal o- al kynyl, C, _" hal o-al koxy, C, _" hal o-al kylt hi o, Oy" 30 cycl oal kyI C
cycl oal kenyl, C,.,, cycloal kynyl, halogen, OH, CN, cyanoal kyl, 134 - COZR18,

NO2, - NRTRGy, C1-Ti& dash bt L EONRreiRFEMERR® aSEHH, DEY br aBEYI 0y, aryl thio,
aryl sul f oxi de, aryl sulfone, aryl sul fonam de, aryl (C .1Jal kyl', aryl (d _"
} al kyl oxy,

15 38. The compound of claim 1 wherein R® is H.
39. The compound of claim 1 wherein R’ is halogen.

40.  The compound of claim 1 wherein R’, R’ R, R", R”, R®, R*, and R" are
20 independently H or C alkyl.

41.  The compound of claim 1 wherein R”is OH or alkyl.

" 42, The compound of claim 1 wherein R” is selected from the group consisting
25 of H; C, ,alky); C,,, alkenyl; C,,, alkynyl; C,  alkoxy; alkenyloxy; alkynyloxy; C,,,
alkylthio; C, ,, cycloalkyl; C, ,, cycloalkenyl; C,,, cycloalkynyl; halogen; OH; CN;
cyanoalkyl; NO,; NR”R*; haloalkyl; haloalkyloxy; C(=O)R"; C(=O)OR"Y;
OalkenylC(=0)OR®; -OalkylC(=O)NR”R"; ary); heterocycle; -OalkylOC(=O)R™
C(=0)N(C, ,alkyl), N(H)S(O)XO)(C,, alkyl); arylaikyloxy; aryloxy; arylalkyloxy;
30 and arylalkyl.
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aryl (C, )alkylthio, heterocycle, C,_1, hydroxyal kyl, where each may be
optionally substituted with at least 1 R19; 5 R and R are independently
sel ected from hydrogen, Cl1 1, alkyl, Cl_16al kenyl, aryl, C2 , cycloal kyl,
C,.,o0 cycl oal kenyl, heterocycle, -C(=OR12; -C(=S) R, an amno acid

resi due |inked through a carboxyl group thereof, or where R and RB together
with the nitrogen forma heterocycle; R' and R15 are independently sel ected
from hydrogen, OH, C, _18 alkyl, C,,, 10 alkenyl, C, .,, cycloal kyl, C41,
cycl oal kengB., CThe cainpoxnd of KiRERUZ whergin Rais independeotly seleeeidduemitheked

uher o Rog. BE0NE Qe gfmal erc N8P BPS kot Rt bafibitia i endhalg oy oy

R 0 and R' gghfitiried ntly selected fromthe group consisting of 15
hydr ogen, Cl1, 18 al kyl, "C2_,,al kenyl, C,,, cycloal kyl, C,.,, cycloal kenyl,
aryl, -C(=O R 2, heterocycle, or an amno acid residue; R' is selected from

t he group nsi sfing of hydrogen, kyl., .C2.,, alkenyl, aryl, C,,,
cycl oal Ryl f‘ig'c, _ﬁ‘eﬁg@PBHPﬁé’ﬁﬁg?m&r‘%ﬁeglﬁlﬂz‘gaxﬂ?é@FH{%?nt- R15 and R' are
i ndependently sel ected from hydrogen, C1" al kyl, Czl1 20 al kenyl, C2_"

al kynyl, aryl, C31, cycloalkyl, C 12 cycl oal kenyl, or an am no acid

resi due; R45is Theepmpdandlof clafif)] whiehds notdubstituted apRBprt Brsabbtytusetbst i t ut ed
with 1 or re R19, and Qs bond or a |inking group connecting Mto R2
havi ng 1 tGggo"&%@T&P&t@é&ﬁ(}@%ﬁd}&%ﬂ%@?ﬁﬁ br nore 0, Nor S
atons and optionally 25 substituted with 1 or nore R19; R19 is selected
from(a) H (b) NO2, SH NR2R21, OH, halogen and CN;, 30 (c) Sulfone,

> ggf onafi dgsandThekb@pblad of dhikl wherdtrkNAloalkyl ohA8aKY 188 s RE Jor -2l kynyl ;
OCF,

47.  The compound of claim 1 wherein RY s any individual, combination or

subcombination of substituents (a) — (k).

15 48. A compound having the general formula (A},

wherein:

20 the dotted lines represent optional double bonds, provided that no two
double bonds are adjacent to one another, and that the dotted lines represent at
least 3, optionally 4 double bonds;

R’ is selected from hydrogen, aryl, heterocycle (other than piperazinyl,
piperidinyl, or either substituted with 1 or more R%), C,C,, alkoxy, C,C, thioalkyl,
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(e) C1.18 al kyl, C&18 al kenyl and C2_,, al kynyl wherein 1 or nore nethyl ene
are replaced by 1 or nore 0, S, NR7, C(O NR20R21, OC(O R12, C(O OR12 or
N(R')C(O; (f) Substituents c), d) or e) substituted further by q.10
cycloalkyl, C,,o0 5 cycloal kenyl, C 1,10 cycloal kynyl, aryl or heterocycle;
(g) C310 cycloal kyl, Ca 10 cycl oal kenyl, C, 1, cycloal kynyl, aryl and

het erocycle, or said groups substituted with ClL al kyl, C(O OR12 =0,

hal ogen, CN, C(ONR20R21, C(OR18 or OC(OR18; (h) C(OR18, C(O OR',

OC(O) R1A, .S RlBykeming, €, G tialkyl-aming, . sepeloaliyb .5 ciyloatkenyl, endst i t ut ed
with =0, hal 8 N 0).R(6...heterocygke and

et or ooy el e BEpRY Thet qackiart BRRONly g et Vgl RS G on

OC(O R 8 or C(OWRE8Rted froUbsihpletRAHSOCS(DHPEH hdrd e th drtintER% itk b t& - 18
al kyl; and (k) Substituents f) or gzegsubstltut ed further wth C7_18 al kyl,
=0, NRYOR213), ISRI16, ,Calkydens, Koy pikenstene oy mlkynybend r k3| alitytste, C, .

R T
G o' Ry B 096 LR B 20 T,

al kyl, C. - %maahbwbve@ltbﬁtmdsﬂ@ﬁ[&f ocycle, where each is optionally
i ndependently substituted with 1 to 4 of C 4 alkyl, Cle al koxy, halo, CH2COH,

benzyl oxy, and @jand®f age indlependentlselected tony gegC, Lallsylkyl , C , 10
cycl oal kyl , ~(C,y ., dogl kyl,) ~C7 25 al kyl ..aryl, and yl .C, al kyl, and
salts, tautmnyb%yﬂrﬁjﬂﬁéi Ci-l’s"@'}‘r@’% éﬁ&@%ﬁ@@ﬁ%?@f CN/NO»u9. The
conpoungh, of NR'R! Wa S%EHAloATky, Z(SONRA CRONY, sANgkyR arfRx3 aryltRio, ar onatic
het erocycle which is nsu)gstic%ut)gd o(r subst(!at LI?}ed Wi ha(l)'%exg'r re’R. 50
The conpounatybiky) G phydrowpalkgl, &, X crdoglky (), aydlpblbyloxy3”, ,, al kenyl ene or
° G, k%rrc]fgaﬁ?ﬁt}ﬂo, C, , cycloalkenyl, C,,, cycloalkynyl, or heterocycle, provided that

when one of R* or R is present, then either R? or R* is selected from (=O), (=5),

and =NR”; and further provided that not both of R* and R is OH, SH, thio or oxo;

15 Xis selected from C, C,j alkylene, C, , alkenylene or C,, alkynylene, where

=+

each may include one or more heteroatoms selected from O, S, or NR", provided
any such heteroatom is not adjacent to the N in the ring;

R’ is selected from aryl, aryloxy, arylthio, cycloalkyl, cycloalkenyl,
cycloalkynyl, aryl-N(R")-, or heterocycle, where each said substituent may be

20  optionally substituted with at least one R”, provided that for cycloalkenyl the
double bond is not adjacent to a nifrogen;

R’ independently is absent or is selected from hydrogen, C, , atkyl, C,,,
alkenyl, C, , alkynyl, C,,, alkoxy, C, , alkylthio, halogen, -OH, -CN, -NO,, -NR'R’,
haloalkyloxy, haloalkyl, -C(=O)R’, -C(=O0)OR’, -C(=S)R’, SH, aryl, aryloxy,

25 arylthio, arylalkyl, C, , hydroxyalkyl, C,,, cycloalkyl, C, , cycloalkyloxy, C,,,
cydoalkylthio, C, ,, cycloalkenyl, C,,, cycloalkynyl, or heterocycle;

R®is selected from hydrogen, C, ,, alkyl, C, , alkenyl, C, , alkynyl, C,,,
alkoxy, C,,, alkylthjo, C, ; alkylsulfoxide, C, ,; alkylsulfone, C,, halo-alkyl, C,
halo-alkenyl, C,,, halo-alkynyl, C, , halo-alkoxy, C,, halo-alkylthio, C,

30 cycloalkyl, C, , cycloalkenyl, C,,, cycloalkynyl, halogen, OH, CN, cyanoalkyl,
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51. The conpound of claim48 wherein R3 is heterocyle. 52. The conpound of
claim48 wherein R3 is heterocycle substituted with R® 1o where Qis a bond
and Mis aryl substituted with 1 or 2 R19 53. The conpound of cl ai m 48
wherein Y is a single bond, and R is phenyl. 54. The conpound of claim 48
wherein R3 is isoxazole substituted with R 15 where Qis a bond and Mis
aryl substituted with 1 or 2 R19 55. . The conpound of claim 48 wherein R3

i s isoxazole substituted with RL7 where is a bond and Mis phenyl

subst i t ut edC@RH NOrNR'EUG, ,, halogkkyl, £ (oMb (HeSHRY SHy artlearyloxyc axpléhio F F N N
N O 137 and_J salhis, 1auioners ol ynoy phs d, sol.vat D57,

8- (2- Pl uor SFHETSPIAS Sy Ot bRP S eufiGra o ARG el ST B RN 1 ¢
salts, t aUta@IRC S JalR i helesodRLk, €0l K , :

1- ((3-(4-chlor o’ﬂ%engl isoxazo%S- ;Q/‘TO‘)’ t hy ?]ﬁgl (‘5}385?3??}?%‘3?’38# r%?P?l-l%H_ 10
puri ne and substitatedtwithtaaleashBRS; pol ynor phs and sol vates. 59. The conpound

15 P NOOES | agd Lt e 2ol S LM SR B R RS T, STRYRES By OO0 A
aryl, C,,, cycloalkyl, C,,, cycloalkenyl, heterocycle, -C(=O)R”; -C(=S) R? an amino
acid residue linked through a carboxyl group thereof, or where R’ and R® together
with the nitrogen form a heterocycle;

R’ and R" are independently selected from hydrogen, OH, C, , alkyl, C, ,

10 alkenyl, C,,, cycloalkyl, C,,, cycloalkenyl, C, ,, alkoxy, -NR"R", aryl, an amino acid _
residue linked through an amino group of the amino acid, CH,OCH(=O)R”, or
CH,OC(=0)OR™ where R™ is C,-C,, alkyl, C,-C,; aryl, C,-C,, alkylaryl or C,-C,,
aralkyl;

R" and R" are independently selected from the group consisting of

15 hydrogen, C,, alkyl, C, ,alkenyl, C,,, cycloalkyl, C, , cycloalkenyl, aryl, -C(=O)R",
heterocycle, or an amino acid residue;

R" is selected from the group consisting of hydrogen, C, ,; alkyl, C,,,
alkenyl, aryl, C,,, cycloalkyl, C,,, cycloalkenyl, or an amino acid residue;
R" and R* are independently selected from hydrogen, C, ,alkyl, C, ,

20 alkenyl, C,  alkynyl, aryl, C, , cycloalkyl, C, ; cycloalkenyl, or an amino acid
residue;

R” is independently M-Q- wherein M is a ring optionally substituted with 1
or more R®, and Q is a bond or a linking group connecting M to R’ having 1 to 10
atoms selected from C and optionally I or more O, N or S atoms and optionally

25  substituted with 1 or more R”;

R”is selected from

(a) H;
(b) NO,, SH, NR*R”, OH, halogen and CN;
30 (¢) Sulfone, sutfonamide and sulfoxide;

(d) C_,alkyl, C, ; alkenyl and C, ;; alkynyl;
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FFNNNN OCF3 z5 and its salts, tautomers, polynorphs and sol vates. 138
.61. A conposition conprising a pharnmaceutically acceptable excipient and a
conmpound of clains-1; 48, and 64-70. 62. A nethod conprising adm ni stering
to a subject in need of treatnment or 5 prophylaxis of a viral infection an
antivirally effective anmobunt of a conposition of claim®6l. 63. The net hod
of claim62, wherein the viral infection is an HCV infection. 10 64. The
met hod of claim 63 further conprising adm nistering at | east one additional
antiviral theep@y,, aikjlh€, 5 alkewl and &, ,, Hleyrip wisteinf 1 o1 mioe ficktivglefieire t he
additional therapy is is selected from the group colrzlsi sti ng, of an

i nterferon aliepiacedtyrlidranore @, S, ISREC(ONRERIOHO)RE/GENORS ant i vi r al
conmpounds which .conprises providing a conpound of clainms 1 or 48 and
determ ni ng tlﬂ@{zgﬁf&ivi ral activity of said conmpound. 20 67. The nethod of

cai d compoundiagubTibedis) o ois) aliiea onBrat fng TIOUR Gaa 1y of the
Flavivitidae and) ofaiRba"E, PefdbREviy! 38% or hotarocycle;
(g) C, cycloalkyl, C, , cycloalkenyl, C, ,, cycloalkynyl, aryl and heterocycle,
or said groups substituted with C, ; alkyl, C(O)OR"™ =0, halogen, CN,
C(O)NR™R”, C(O)R" or OC(O)R™;
(h) C(O)R", C(O)OR", OC(O)R”, C(S)R” and C(O)N(R"™),;

10 (i) Substituents d) or ) substituted with =0, CN, halogen, C(O)R",
C(O)NR™R", OC(O)R", heterocycle and heterocycle substituted with C-C,
alkyl, C(O)OR", =0, CN, halogen, OC(O)R™ or C(O)NR™R?;

() Substituents c} substituted further with C, ,, alkyl; and
(k) Substituents f) or g) substituted further with C, , alkyl, =O, NR*R”, CN,

15 C, s alkoxy, heterocycle, C, ,; haloalkyl, heterocyclealkyl or halogen;

R® and R* are independently selected from hydrogen, C, ,alkyl, C,,,
alkenyl, C, , alkynyl, aryl, heterocyde, C, , cycloalkyl, C, , cycloalkenyl,
-C(=O)R", or -C(=S)R™;

20 R* and R* are independently not present or are selected from hydrogen, C,.
» alkyl, C,  cycloalkyl, aryl and heterocycle, where each is optionally
independently substituted with 1 to 4 of C,  alkyl, C, , alkoxy, halo, CH,OH,
benzyloxy, and OH; and

R” is selected from hydrogen, C,,, alkyl, C, ,, cycloalkyl, (C, , cycloalkyl)-C,

25  alkyl, aryl, and aryl C, , alkyl, and

salts, tautomers, polymorphs, isomers and solvates thereof.
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49, The compoun_d of claim 48 wherein Y is a single bond, and R is arylor

aromatic heterocycle which is unsubstituted or substituted with one or more R,

50.  The compound of claim 48 wherein X is C, C,, alkylene, C,,, alkenylene or
C,,, alkynylene. .

51.  The compound of claim 48 wherein R®is héterocyle.

52.  The compound of claim 48 wherein R’ is heterocycle substituted with R”

where Q is a bond and M is aryl substituted with 1 or 2 R_lg.

53, The compound of claim 48 wherein Y is a single bond, and R’ is phenyl.

54, The compound of claim 48 wherein R’ is isoxazole substituted with R”

~where Q is a bond and M is aryl substituted with 1 or 2 R”.

55.  The compound of claim 48 wherein R’ is isoxazole substituted with R”

: _ _ N , /
where Q is a bond and M is phenyl substituted with 1 or 2 R”.

56. A compound havin_g the structure

 E F
L0
r:vIN”_
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and its salts, tautomers, polymorphs and solvates. -

5 57 8-(2-Fluor_ophenyl)-1-[(4-ﬁiﬂuor’omethyl)phenyhpethyl]-lH—p'urine and its

~ salts, tautomers, polymorphs and solvates.

58.  1-((3-(4-chlorophenyl)isoxazol-5-ylymethyl)-8-(2 3-diffuorophenyl)-1H-

10
purine and its salts, tautomers, polymorphs and solvates.
. 59.  The compound
15 - | ' o
F .
o
"N V/
Nz ~N ' :
OCF,
and its salts, tautomérs, polymorphs and solvates.
20

60. A compound of the 's.tructur_e
o EF
poly

N A

OCF,

25 and its salts, tautomers, polymorphs and solvates.
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61 A composmon compr1smg a pharmaceuhcally acceptable exaplent and a

compou.nd of c1a11n5~1 48, and 64-70.

62. A method comprising administering to a 'subject in need of treatment or

_prophylaxis of a viral infection an antivirally effective amount of a cofnposition of

claim 61.

63. The Iﬁethod of cleim 62, Wherei.n the viral infection is an HCV inféction.

64.  The method of claim 63 further comprising administering at least one

" additional antiviral therapy to the subject.

65.  The method of claim 64 wherein the additional therapy is is selected from

the group c0n515t1ng of an interferon alpha and ribavirin.

66. A method of screening antiviral compounds which comprises providing a

' cofnpound of claims 1 or 48 and determining the anti-viral activity of said

compound.

67.  The method of claim 66 wherein said anti-viral activity is determined by

. the activity of said compound against one or more viruses belonging to the family

. of the Flaviviridae and /or of _the Picornaviridae.
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