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WD 2006/ 033703 PCT/ US2005/ 026606 5 10
I m dazo[ 4, 5-d] pyri m di nes, Their Uses and Methods of
wer@pasxds on FI ELD OF THE | NVENTI ON 15 The prBSENB2005/026606
invention relates to i mdazo[4,5-d]pyrimdines, their
uses and manufacture. The invention rel ates
specifically to antiviral conpounds, in particular
such conmpounds for the treatnent of Flaviviridae and
Pi cornaviridae. 20 BACKGROUND OF 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 (HGV GBV-C
that has not yet been assigned to a genus.
Pestiviruses such as the 25 O assical Sw ne Fever
Virus (CSFV), the Bovine Viral Diarrhea Virus (BVDV)
and the Border Disease Virus (BDV) cause infections
of donestic |livestock (respectively pigs, cattle and
sheep) and are responsible for significant econom c
| osses worl d-wi 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
wasti ng di sease, imune system dysfunction, and

predh spodunidazofd Betipirimidinbs Thibcsdsmind

i nfections an

may al so cause ac%db‘?a (bfi)g‘g Par alié‘?]r}ses of cattle
can be infected persistently with BVDV, these aninmals
remain virem c throughout life and serve as a
conti nuous sources for virus spread in herds. Vaccines

FIEED QFcHEANSOENTIOMt ri es with varyi ng degrees of
success to 5 control pestivirus disease. |In other

countries, animal culling and slaughter are used to

c onﬂ&ierpmeettlmvenﬁordré&t&s ¢o dmidrzedk 5-d]phenéired, fHeal tides and
Organi zation estimtes that world-wide 170 mllion

m%ﬁsc@r@ 3%@ﬂnvmlqmﬂlﬁ% sprsplicadlyl torantiieal campeiaals) in

partléqu% Sich'? compounds for the treatment of Flaviviridae and Picornaviridae.
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
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,
teratogenesis, respiratory problems, chronic wasting disease, immune system

dysfunction, and predisposition to secondary viral and bacterial infections and
1
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(Hepatitis C Virus). These chronic carriers are at
ri sk of devel oping cirrhosis 10 and/or |iver cancer.

wo oostsxtpes with a 10 to 20 year foll ow up, ciPehvUsSt085/026606
devel oped in 20 - 30% of the patients,1 to 5% of whom
may develop liver cancer during the next ten years.

ma 3158 %M?é d&ab ?Qsﬁl dRBhdOReRia bfi@citﬁe e BY ﬂi%C%éEﬂ?éi‘%%tenﬂy

Interferon a-2 (or 1ts pegylated for eith

wwli BV®Vthesndnineals nerhhirt vibemia ﬂkmougbmleﬁe andssestannad
response is only observed in about 40% of the patients

COQHHHQM%%Q%W( fqryines spyeedihetisni t h seri ous adverse

Cel daerpg” rrnrend it e oW SRR R Y g B0s o

coﬂfrgFﬁesttﬁnfl{se&f‘seés@f Qﬁto‘tl‘i’élsco%ﬁﬁes, HedmaFeiilliRg e gaudhier are
st ud specific inhibitors of HCV replication has

used ém comaippedivibys diseadeamttbtdads. it i s not possi ble to
E T (RN T R e
peggf'e (GO0 LaBRAY g@ﬂmﬁ&l W ARSTEGh A mqebt%a Winteev

anal ogous cati I on

(Hepstigs C VRES). ViidseeBrdidv ealiees aﬁéi@tpﬁlﬁdoﬁdeﬁel cighdsis
surrogate for HCV. For exanple BVDV is close

andébaligedr candeeriatsrtmd@s with ade t@ RRypanfmdlaysagp, C?ééh%ﬁls developed
in %ﬁg%@ﬁﬁg vl Dat ?enltsn, 0 5% o? nq rrrnean§; dggélo'ﬁlq'}\/fer Cancer d%rmg the

‘ 'ne%fs{e%]()?ea é pTR Xh%r@gt)fﬁérﬁ ﬁtfoﬁﬁ' é?/]allgjﬁllelbo%laé i$ Eﬂeaﬁéen&{lﬁtéferon

been reported to selectively inhib

o2 @péquaieldqﬂ)rﬂf) eBYBValind optchbatbingd stitly tibusies. However,
( ag| nski- SGet. al., Proc. Natl. Acad. Sci. U S A

sugipdedesposseaip oty obegved)n abowt %fhlwoj the patients gndgreatment is
nf ections

as R K S PO RGeS, THefSr shif® &7 WbRER need for potent
anargefercﬁ\’fb B Stord QfQHeyregflcétﬂﬁl ofess Wﬁdérqg%reaﬂ_ﬁ%cﬂons with

ause a heterogeneous roup of infections including 30
I—I@Vt Fangicimorasttptstedyrehspgifid smhibitesrafdhcCValeplitatien has been
syndrone, a non-paralytic 2 W 2006/033703
hanmer%im@edg@@bet it w%m&&hl@ e PF‘PH@&%@/ hifr b fefficiently) in cell

cugti%g g']glca g@y ﬂl%p%s?gsﬁ% %%é’l & 3 ?}Sée éalrgg )\/Jlllusq‘gﬁu%‘ld share

mﬁ%%ﬁl@ﬁﬁﬂé&%?ﬂﬁi%r@ﬂ?&e@%o@ﬁé la@alcbidfisa@ukroducts and

creatitis d serious ocarditis. Currently only
repliextiamacyicle)( BestBrifissds v é béemacﬁ@ptedwtsmdnoﬂesand surrogate for

I—I|@|S g?%%%%%nm%om‘%/ Eqr; B%/ng%r rgla ’éof }Iléjpoart{?ﬂs rlu_ ](H2C\§ nd used
as(a u%r é}ag% rxg.l)s!i]ﬁ %gggggg dpAl PR T AEL43% 0! € phenyl
The compound 3-[((2-dipropylamino)ethyl)thio]-5H-1,2 4-triazino[5,6-
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

herpangina, aseptic meningitis, a common-cold-like syndrome, a non-paralytic
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studied clinically for the treatnent of infections

W th enteroviruses. Pleconaril is a so called "capsid
WO 2006083903 | nhi bitor"; enviroxime prevents the POF/IHL0DNG6606

of the RNA replicative internedi ate. Enviroxine

resulted in only nodest clinical and 1o virol ogical

po@?ﬂﬁrfeii{iﬁ—ili@e%gﬂar&&l@dé %ng%rgﬁ al (Eﬁ a'cﬁté)ﬂlﬁﬂﬁ infectious

fesponse onar |l has been observed

dideAseSérrerall W Be@arriniguin d}ﬁdemmdwm -foeg-motith dypeirome, pediatric
mar ket ed. Ref erence is made to U. S. Patent Nos.
and adudt p@@re&tﬂm@'ﬁ@m% h@&ecafdﬁls 5,227,384, 5,302,601

d .
el IR W T R O
e
(2-WRiNS/1 0E&oP4ap y AL I00) 1) FBBOTzianidazdie phenyDidpne @xinekastk been

ts f h
NETRERE A T CITRE R L

T e s A

RNAge nﬁﬁéﬁ%ﬁz‘éﬁﬂﬁerﬁfedﬁﬂes Brivvendime Rediduee] inhenlgenededt clinical and
fornula (A 25 R R25 4 R,~~ -N>-Y-RL 3-X* R

v110'log1cal beNef16m FmEstidies ol gg@n@p@f;t;sm)g)thers Clinical response

U82005 6606 wher ei n; ed |ines
W%B QB %ﬁzb bt B eRe studies bR B b ORRa hgg mot
begﬁk’t?e{r \k%ands are adj acent to one another, and that the

0 I'hes represent at

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,
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

pharmacological properties.
SUMMARY OF THE INVENTION

The compounds of this invention have the general formula (A),
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5 least 3, optionally 4 double bonds; U sN Rl is

sel ected fromaryl, heterocycle, Cl Cl10 al koxy, Cl C10
wo bioeabiryd , ClL C10 al kyl-am no, O Cl10 di al kyPEHIBI905/026606

C3_,0 cycloal kyl, C4_10 cycl oal kenyl, and C,-,0

cycl oal kynyl, wherein each are optionally substituted

with 1 or nore R6; 10 Y is gghected froma single

bond, 0, S(Om (where mis an integer fromO to 2),
whidRgdih; Cl1-10 al kyl ene, C2-10 al kenyl ene, and Cz_10

U deRshyensbristeb ot o PaonR e Ghgaf o oo
: | ; -
oRBe AR} ats Sech (PR AT SRR Rk eppgenont
lea%ﬂg%%gﬂﬂ?ﬂg%/d&%lé%bﬁasfrom hydrogen, C,-,,, alkyl, 15
. a

kenyl, C2-18 al kynyl, Ci1-18 al koxy, Cl.18
al kidisiN;,0, hal ogen, -OH, -CN, -NX2, -NR7R8,

RS 8 R A R R .
all%fi—@rrggriéi_ ?ﬁé{l{;?g@@?ﬁﬁ(oﬁcwgﬂf ééo E%oaﬁ(enyl, anc;loCIi " :)
r PSRy Wi R B RBHES s PRttt Bl nflIER

sel &g GRa g e n (Wihere € iLeA BtefEOfidM 0 t
C1 g‘f%%gﬁeét&ﬁg%@ac%ﬁ%%qu? keny:@g})zmo(r C2?10 al kyn§ ene,m ?

2), MiRT &C, . e atidyleray O, j alkeeylare and Gpradkyryleneardas, alkylene, C,,,
selected fromO0, S, or NRl1 prow&}eﬁi agl)é such . 1
alkeaylansardra. Akyiaylens; whersin { 4o SHaeilyiene sroups optiogally are
. selected fr -1 I LA I 1,
ind e O Lo et By g BBt LR (R O75 BYNR®,
het ‘Gre MRIRnBRATY SalebtedlUbSin RtBRdEeh SC | alkyl,
opt ;ﬂ;%glbi%%g%bst ipt%lI}t ed &n tr€13 at | eas.t ongeRﬂ,HsSr g)}’vi ded
C t hakerfyar Ccy §lk§'ﬂz1$ €nylalkbey, (E{%L&ik}ilthm tHalogenptOHM@NpAYO,,
to a nitrogen; R5 independently 1s agbsent or is _
-NRER® bit b liEyloxy fhadoallyph -CGOR, 4l(k$)R, 68, ag/l, atykenyarylthio,
C2- 18 al kynyl, Cl.18 al koxy, d 18 al kyl thi o, hal ogen,
arylayl, Cy, hydioxyalkykRg, cydoaliyh8h6/qyswabigrloxy, C,i,

cy ooy one, o B A . Yo Nl pF b St Rzl provided that
T e T T
=1\<]:£\<ﬁ;l oal kenyl, C, 10 cycl oal kynyl, and heterocycl e;

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,

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



10

15

20

25

R6 is selected fromhydrogen, C1_18 al kyl, C2_18
al kenyl, Cz 18 alkynyl, d-,,, 5 al koxy, Cl 1,
wabdoglosdtod, Cl- 18 al kyl sul foxi de, O -,, al kyl seCT/OREBNS/026606
Cl1. 18 hal o-al kyl, C2-18 hal o-al kenyl C2.18
haI o- al kynyl, C1.18 hal o- al koxy, C

RSB AGRy, S craLoxy! SN£§ ey
ary&%ﬁ% %i?ﬁk\é]!\'@%g hyﬁ?&?&ﬂkﬁlg o c?@lb@ ML, SersAREBxy, C,

ryl, dryloxy, i o, arylsquOX|de
Cy(ﬂd)a/llk Iéhfmig? ,mlcz'cllyjaﬁ{drﬂybr(é,lm qj@loagkm}f(lﬁlln% Bpteragyicle;t o
ary al ky oxy, ary
het Bg tﬁ(ﬁﬂﬁcée fem h:I N Ry )%El‘é’l)l@d 15 ]i%ﬁ]é}’]e C. QQWLB

AR o %E@i%i%ﬁ‘ SR B o aglont, BL0ha MNP,
halgI alken ]2?%; Flll)é % )0(7(1: yCé]C%ale aﬂ%t’cﬁd)yohidéﬁl‘malé)( Q‘k)ylt@ao,’ .

cyc&ﬁalkyl @G| cﬁrctcmﬂskeiqzé () mwdbeﬂhylmylgha]@gew(abkﬁN,gqy@upalkyl
t her eg)f and_t qqr oup forned 15 en

-CIR”, D6Get- Né%Rw . hatealkyk, F&g@ﬁ&&%@% a9H aryE aryloxy,
eyl iy tGerce Gay Cedons Sy ylioesas ] empilcs 10
arﬁmg%g}ﬂxg{ g‘?y—la(gl ﬁﬁéﬂ%fﬂﬁid‘ ?1@}@ Fele, Hhdat K Opydrox I}lfalkyl where

aC| reS|due [Thked t hArou

ea@ﬂn@ogﬁwo;&ﬁ&wlﬁuusﬁmt@mmh a€ladst CRZOCH( =0) R9a, and

=O)CR9a where R9a is O -Cl12 al kyl, C6 C20 aryl,

C6 R?anaméyalra inydependestlgaolectd faoml my;drogmocamkm cl alkenyl,
are i ndependently selected fromthe d; gonsi sti ng

arydf C, hyyilogly], G1-cygloalkepy], Ieterrgyelek RC3- Ci( S) R™ an amino
acibrerBa Ik kaﬁégaﬁ%%' Arovdarass Bt an%‘lze kioih formed

rkg“ g ﬁg%f@ ggﬁg H@q e I eSS

' eklg @1, CRlBIkyl, C,,,
nd%gfé&gﬁre%il ent 1 e(?:]t@reogﬁ%h? yrgﬁéog;;en“8 Yy s
hoallt 15&1&%11 1,€2- bl yNRFSR Efl, an amino
alkg %&ESR‘S/&%(%ansu |tcgdt: ed orysubstltut}*éd vvlthsa Wi, an

acﬁ( @bfa%:leainkéa%ﬂﬂ;augu ahoeahityl gro@p.cEGhe ynlina bkieh ¢IF, QCId(=O)R™,
an anino acid residue; 5 W 2006/033703

anBCTHBZ0S5)ORE 6@tere R s iG-Q,naléyb i edy hiylsE)-6gdgrlandmr Co-Cy
t he group consisting of (a) hydrogen Ci. 18 aIkyI
ar@kyks al kenyl, C2_18 aI kynyl , .,, alkoxy, d-,,,

a- R “méﬁ&ééﬁir?%%ﬁ JHy g8 e ﬁaam&sr%?aé%ﬁéh@g%?’

hy%%o%gn '@Jﬁa‘iﬁ{?ﬁ 15 alkenyl, C._‘,_10 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,
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;
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al kynyl, C _18 hal ogenat ed al koxy, C1-18 hal ogenat ed

al kyl thio, C3.10 cycloal kyl, C3.10 5 cycl oal kenyl ,
wW@7200603379% | oal kynyl , hal ogen, OH, CN, CO2H, COPRI/BS2005/026606

NC2, NR7R8, hal oal kyl, C(=O R18, C(=S)R18, SH, aryl,

aryl oxy, arylthio aryl sul foxi de, aryl sul fone,

|
Rk R e sl om Pl AP @being of (g} grogen. C.

" a‘l‘ﬁﬁ{ €, eﬁH@n?f CSZ% fﬂkfﬂi})’l' _2ANoRFYC, 19£I§Ydy‘lﬂhhc§;,cl s alkylsulfoxide, C,.

stif f oxi d [ fone, arylsul fonanide

18 aﬂikyﬂbﬂlfmw C asrfyﬁil@gwmylkyér@zllmaivgmﬁt@d aH@iTWﬂ/&zyd:hadOgeﬂated
ALK G A IBP AR S Ceo P R ST 7 B ooy PR o

yBHieHT et &9‘%5“%3 8%%% %ﬁnbe% N R QA R

hag)%l]%ég AR’ ‘é(ﬁ%?1 Opt AL ?@QXEW&E@urym&lf@mw e

or Satomsa tuted”"with 1 or

& IshffoRdMhidls, o3 la leakylalepioxyaaryithlkithidy®Rterocycle,
a]:EFS[I%H ?\IIIE’ZOR%S hal oggnﬂg};d C}:?\I o éiasﬁgge
X

and ([ ﬁg&r}aimdﬁa]ésﬁlj ’vghqexfe@ach of said arpil, acyloxy, aykiHo, agylsylfoxide,
B L e
org:( Wﬂ%g&ﬁ@%& %10%&11%?%% % O)whﬁ%?)or g( )Se[lﬁz %gﬁtj(ls)) M-Q-

y hoyofG8rok® REY 6h@ @ 16y bond
B A B a0l o

lmﬂt@i ﬂﬂ}fﬁtcﬁhne(cﬂhg(m +a®’® (cmingal k10 a’ﬁmsmale(;tedi Grerink éheymd
cycl oal kynyl , %) and hetero%ycl e, . or. sa
OP@D@QBE lsysore ﬁhow% ngg argd gpkignal t@@@ﬁﬁed—wﬁh 1 or more
Jral ogen, CN, C(O NR20R21, C(O R18 or OC(O) R18; (h)
RC(O)F218 C(O)CR18 OC(O R18, C(S)R18 and C(O) N(R12) 2;
192100e q?"igfrgﬁ PCT/ US2005/ 026606 (i) Substituents
%)g uted with =0, CN, hal ogen, C(O) R18,
C(O) NR20R21 OC(O) R18, heterocycle, and heterocycle
%5 §fituted with C1-C6 alkyl, C(OOR12, =0, CN
hat 6gen, OC(O) R18 or C(O NR20R21;
(b) NO,, SH, NR*R”, OH, halogen and CN;

(c) Sulfone, sulfonamide and sulfoxide;

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

(e) C,,; 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
N(R")C(O);

(f) Substituents c), d) or e) substituted further by C, ,; cycloalkyl, C, ,,
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)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"™),;
6
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(j) Substituents c) substituted further with Cl-18
al kyl; and 5 (k) Substituents f) or g) substituted
wo eoobload7oxi t h CL_18 al kyl, =0, NR20R21, CN, Q€/8S2005/026606
al koxy, heterocycle, Cl1-18 hal oal kyl, heterocycl eal kyl
or hal ogen; R20 and R21 are independently sel ected

R APHELREET ) (R bl gl 20 TICRIbRat CEIR
cyc 'é(gjaﬁ?% O)ﬁét%@}&gnc?é) %na@{e%éb%aé sEBStAed Rk C,-C,

are 1ndependént not pres or are selected from

hydr, PCF@)bR"‘,l—E’O?CKM haldgén! OQTIRBBIO)NRK,

het er ocycl €, where each is optionally independently

SQP bkt RA N tbbtitded f@fth@ﬂm@tk?@;t}g laliydiaid al koxy,
hal o, CH2OH, benzyl oxy, and OH R27 is 'sel ected from

i 'R@ehiuchls %%r%{ k¥bstiteded Queb&d wahkyl , alig3;40, NR*R", CN,
cyCloal kyl)-Cl1_ ~15 6al kyl, aryl, and aryld 18 al kyl ;
and sal fkoxl aersiyele, 00! VIO ARS1, HesQ BBy dedRY] SPh¥IBLES;
ther%‘égf. Ioﬁgla fufftﬁgere efifodi rren? of t@i nvegti on the
conpounds of the fornmulas of this invention are

opt iBnal ¥* et dGsnlchhlyRBRICTRCEbRA F@Idg¥nacCeakeblce

20 eﬂic@b{#gn%g%n a further enbodi n1=3n¥&‘llofg\éﬁ1e'8 P

allkdWanCi oAlkyhgl, at(?ﬂphelﬂeﬁkxyme, e czdbamya,sg_lpdycﬂdsalkenyl,
mn

invention are a nistered in therapeutically
-C&EORRT jiand -Gi8OR'Ss t o subjects (hunmans or aninals) in
need ,of antiviral therapy, in particular for
i nhilbi a0 tae mql%@é@temgld,m&rpm%ﬁ 6F aresflecigd fgpm gy drogen, C,

TR DT E TR A .
su%gtrir%ltg@ LAad7 5 43)? %_?gl'l{glg, n%gtalkgﬂxg?h?l%ﬁj@{)@}@%en\gmj&@, and OH;

rises provi un of mul’a ('A)

det ag2hi.ni rdrobichal, agtkvyic 1l RAlkyl)-C,.

I D B e ~on il (O ley])-C,
(algopeyhlantineyl@Qyeikibands a metabolite of the

conmpounds of the formulas of this invention nmade by

t he spHadaytpraersappiymernhs; wgn@r%mémtesaﬂelf ml a

(A) to a subject and recovering the netabolite from

the subject. The invention also conprises a nethod for

st r Uptaf Setae i ddinfiel of Mdaiveffion thotompaliady es tid formulas
conpounds of WD 04/005286 having the general structure
of this invention are optionally combined with pharmacologically acceptable
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
BVDYV, HCV and Coxsackie virus.

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.
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1IR6 R25 -Y-R R X 26 [|'" R whereinthe R X and Y

groups are defined in WO 04/005286, conprising (A
w@e@pasi’ngy an anal ogue of a conmpound falling WehUR20051626606

scope of 1o WD 2004/005286 wherein C7 is replaced by

N, and (B) determ ning the anti-HCV activity of the

co ”Eﬂ @-&g?lﬁ)efc ?@tqf thQﬁJix?éﬂtE)q\ 1@%%éiaﬁbl1@om1etc6ﬁ1pounds of

I nven I ons neans sat ur at ed

thé‘fﬁb@ﬁﬁﬂ@i bothigmivehyiowhirade b ehenprcmeys nﬁg/dlhmlsmm@ 4 egmpound
cyclic or a conbination of acycllc and cy
of fmmula t4) tohsubjegcand resoVering t ﬁﬁ@ﬁté]é?ﬂ#’f&qu} th% sgbject.

gtaro E:Elg 2]8‘9?() nt’g:fn %g ﬁ‘gli%%’%srgls %?%ﬁgcfgf %f% g(tlﬁ:%?-agfi}\? ]ttﬁ HePhination
of 51%6 H@é bf‘%drh?@un&@@f WD ./ 605se g thergrﬁ-:ﬁ:@l Eitﬁldhﬁ\@

sat u ocarbon noieties that are cyclic.
Exarrpl es of "al kyl™ i n;@l ude nethyl, ethyl, 1-propyl,
2-propyl, 1- butyl 2-mgt hyl - | - opyl (i- Bu), 2- butyl

(s-Bu) 2-nethyl ro (t- , l-pentyl (n-pentyl

2-pentyl, 3- pentyI\Q\ ) but;F/)I yb(n-p s

3- et hyl L 2. butyl, 3- rrethyE-I - t—H—Y—E—Hrethyl -1 -butyl,

1- hexyl, 2 25 hexyl MN.3- L, "2- met hyl - 2- pentyl ,

3- met hyl - 2- pBAty” 4- Mt hyl - pentyl 3- et hyl -

3-pentyl, 2-nethyl -3-pR;3tyI \;QEdi nmet hyl - 2- but yl ,

3, 3-di net hyl - 2- but yl ycl opropyl, cycl obutyl,

cyc)] opentyl and cycl ohexyl, cyclopropyl cycl obutyl, 8
wWhgsrB006/ 033703 PCT/ US2005/ 026606 cycl opent yI

cyc pi lq t

pol %@%Rh c&hnsd a‘t% 19]193535% yegir}%g alﬁgglr? ?‘g{ﬁ(’gg?@ havi nnésmgom

7 1QA}O ¢ae ‘aﬂ aRakigtle d s, cohopouimd falicg within the scope of

norbornyl enc trimethyltricycl oheptyl. or
W@dﬂ)@évﬂﬂ@ﬂ%mhémnyc isteptesed biyylr aedr bon nmoiety with

at | east one site of double
(B)  determining the anti-HCV activity of the compound of step (A).

Detailed Description of the Invention

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
(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-
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,
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5 bond unsaturation where the noiety may be acyclic,
cyclic or a conbination of acyclic and cyclic
WEEIohi083183 The acyclic portion may contain 1 tBCBUS2005/026606
carbon atons, and each cyclic portion may contain 3
to 6 carbon atons. A site of double bond wunsaturation
[ I or
oy oA oML LB A o B e PR By it ffbted
hydrdcagipohiradieal hawing frdrhgrte Ifecpriben ateehd sudf as] fordigtainee,
bond unsaturation 1n each of the portions. Wthin this
noglednmyili fenehyl ﬁ@nﬁﬂryrl’ﬁr10Yél)@élle§‘é}rll€€rﬁdlam%I§Vbr s to the

oo rikER R A A PEp RN éﬁ&i‘égﬁ PReRERESESd AR of Al
boﬂﬁtuﬂs‘amlﬂa@i@nt@hel%ttw |n%l§ \Be'“ﬁt;ycﬁc 8 a c@h{b)ﬁllauon of
(SR EGD) flay fienayclic

cyclopente - hexenyl

acfelﬁ-ﬁﬂ-ﬁ}fdm@ﬂ&ﬁbhqme aeyx;kclpmeinn rilap nghtain tye B@pémn @oms,
-eny ycl opent - 3- 15 enyl cIohex

angl. Q@ymcaﬁ]és(pgrtawmawqataﬂn |60¢?é§ B AR AR pbdnle bond
Oﬁ%aﬁ 5{1 'n%%gté I 5%@&31& q‘tl hsa c{ @5}%10 Ol’ﬂll é' FRlth R of 2

ans a east one

m&'e%;ehé"f’mgrd ®rebR@en of ﬁ&}aélw Eﬁ{d @}Ftli&ﬁﬁj’raohbl a:ham @iy beaysite of
be "acyclic, cyclic or a conbination of acyclic and

doctps b«mqb umsat@mstloﬁheem@:ﬂ the postions nWtﬁyndcbﬁtCkﬂfﬁutlon, the term

Ry B B0 W R0 eSS b e

ar% @*csi cd(:fg O}SleQ ﬂ’te the ’tagli{]ﬁy&e Yl‘félﬁéé Kyt are Bk BRstddPto, et glene

unsat ur at rocarbon noieties that ar

orCWﬁjlll (CCHECGH)) zﬂ?l(@fCHj@—H:@Hp cybk)pﬂntenyll €1, Hghe 5- Haxbnyl
are not limte CH2CC- cycl ohexy

g C@@H@HL@H(%EH@M cyclorend U enyd, 1—%@@%@%@@% 1- cyclopent -3-

erfRAaSEt e Pe kT Lgblons B, g, B By BBt
bopldl t'lcgr%ﬂ @mﬁ%’ﬁs B?Héﬁ@'c@ﬁhigum/cﬁfrpcar bon radi cal s
I nc t are not limted met hyl ene (-CHZ) 1, 2-

et hy‘lﬁdkyny}”@l‘déﬁhﬂa hydr@aﬂv@pmcnetg Withledleng @ue site of trlple bond
), 1, 4- butylene et hyl en

umatg.qg@pp)w hergthe nmlg’rp(dp@y e(acmﬂ_l)znt@,yg ic gr, cgmgﬁweaﬁ%%g,ﬁ acyclic

R A A GasBfhoms,

c A0 eh tdn 7D10hol eaPbacRomsC Vihih this
V\D 2006/ 703 PCT/ US2005/ 026606 atom and the val ence

deémwm@tp,rthatt@fm (mpdealsynt arhrn te titipte hanshvssatygeated yrdyocarbon
m81ret1es that al;le IC}r}cltlchlE?xamlgl%s of tlgeetre]:%rna’l all¥ynR]11 include, but are not
limited to, -CCH, -CH,CCH, -CH,CC-cyclohexyl, or -CH,-cycloheptynyl.

The suffix “-ene” used in connection with alkyl, alkenyl and alkynyl
groups refers to such groups with at least 2 sites of sﬁbstitution. Such polyvalent
hydrocarbon radicals include, but are not limited to, methylene (-CH,-) 1,2-
ethylene (-CH,CH,-), 1,3-propylene (-CH,CH,CH,-), 1,4-butylene (-
CH,CH,CH,CH,"), 1,2-ethylene (-CH=CH-), -CC-, propargyl (-CH,CC-), and 4-
pentynyl (-CH,CH,CH,CCH-). Optionally, alkylene, alkenylene and alkynylene

are substituted with O, S or N, generally meaning that O, S or N replace a carbon
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"Aryl" means an aromatic hydrocarbon containing 1 or

nore rings, generally 1, 2 or 3, with 4 to 6 carbon
w@t@a®3i7n3 each, ordinarily 5 or 6 carbon 5 atPOBEUS2005/026606

"Arylal kyl," "aryl al kenyl" and "aryl al kynyl " means an

al kyl, al kenyl or alkynyl radical, respectively, in

atc‘éﬁ{i agﬁp P& ‘Pénéefb?y}}ﬂﬁflg&fﬁ‘u@wﬁgf %ﬁ?ﬁh Sabbit anag:éggl{éﬂ& lor

carpon arom epl ace an ary

2HYY A GRthid bxdedis herﬂgq@hs i nclude, but are not limted
t'o, benzyl, 2-phenyl éthan-1-yl, 2-phenylethen 10 1-yl,

naphhByll' idaglan dohapitipdretddonleoykaining 1 or more rings,
2-napht hyl et hen-1-yl , napht hobenzyl o
geperadlyhl, Boytie mitled o h-carkan ateens inecachkerdinarilyoh ew6 carbon
carbocycles optionally are found as single rings or
a9MPtiple ring systems. Ordinarily the hydrocarbons of

t hew ds- 0 % i ' i
gﬂralﬁﬁg Y1l 05RY @@191& | 21 SmehAY SRLIIGN, Akeoyl or

si ng S. nocycli c carbocy s general ly "have
alltymyd radliogl, téspettvaly, 81 whichnmteot theilgalrbgeh atom§, typivglly a
atons. Bicyclic carbocycles typically have 7 to 1

2
teymingl e gpasCarboy atemy isfgpincad veith payeybradacad) Typrrabarylalkyl

5.6 r S 2Mm., _Qr, Qr ' t I
srar st Py pat Y5t BB eefao Syl Bphbie iR Ry gPRg R ethen-
-fla i 52-HRSRAGHEthea- 1L 2o Ak Pledd 1, naphthobenzyl,
! }?S/%?@glh g/&g?}?é' nunger o% carlb%ln at ons % I Iéifgggena rct)rr? ey
2-dapldhéghempethpin-1-rhand e ikevber of 20 car bons
typically wil] range fro to. 18 for unsaturated _ . )
hy dFSRB (LT aney Wﬁteonrgzllgf g f@wé & ;smg?e FiBgs Pb &y lfigle ring

sygﬁl'e%ngsp gﬁﬂ;@&%fé&@é }l{ﬁﬁgéaﬁgﬁs 8f tive co@n}%gunc% Of th FBRARESSSH this

system containi ng one or nore

inV@itRiroateimgle elreg! edohs@ilit berkepdps genarallgthare 3o dring
N or S. Heterocycles optionally are entirely aromatic,
atems, stidl mopstgzicallab ed 6 ring atomsaiBicuclisrcagbpeydiasttypicelljifave 7

Ltes of t tion, typical d
to R BiRot & BHJLERE 2P PGS Qb HEdTof> Ro P IR gpetem or 9 or
R T T e ot
andIf theuairhpet diarboe atimgisantspegieddoaafityelrocdrbon, typically

het erocycl es i ncl ude gxazacyl oal kyl ,  norphol i nyl ,
theinpiey of sarhop atopms Wil rmgsifkany to 18y exeppt that the number of

s YR ¥ 38 5 ST OPUL Y BIRRE b g rom e
to WO309§4.033703 PCT/ US2005/ 026606

“Heterocycle" or “heterocycle” means any 4, 5, 6, 7, 8 or 9 membered single
or fused ring system containing one or more heteroatoms selected from the group
consisting of O, N or S. Heterocycles optionally are entirely aromatic, entirely
saturated, or contain 1 or more intra-ring sites of unsaturation, typically double
bonds. Multiple heterocyclic 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,
tetrahydropyridyl (piperidyl), thiazolyl, tetrahydrothiophenyl, furanyl, thienyl,
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pyrrolyl, pyranyl, pyrazolyl, pyrazolid nyl,

pyrazolinyl, imdazolyl, tetrazolyl, benzofuranyl,
wao kicatozgobs hal enyl , indolyl, indolenyl, qunoli npCT/US2005/026606
i soqui nolinyl, benzimdazolyl, piperidinyl,

pi perazinyl, pyrrolidinyl, 2- pyrrolldonyl, pyrrolinyl,

py{rg )Elaﬁilg{ng%w)gﬁﬁlyl Eﬁyga%&;ﬂeltﬁpy ﬁ{yg%%{%y n1;,?11,(:1&1201}71 , tetrazolyl,

beﬁﬁifﬁ?ehgﬁlf {DHapdithalghyl, ied olgh ynld ollespl giuiredlinygl) isoquinolinyl,
decah oqw nol i nyl , octahydroi soqw nal i nyl %zom nyl
bemzmadamly pperidinyb pipaiagandzpypidinyl, 2- pyrrolidonyl, pyriolinyl,

tquﬁ’%%ﬁm%aﬁ gkr%i’ﬁ%?r%ﬁt hl t&ﬂa{}ﬁra%yPyp%@noxat hi nyl,
tet?alﬁ g?fe?hlyl tbﬁQBﬁl%ﬁiﬂblmjﬂsEgtfﬂlﬁfa%ﬁégﬁﬂolm 1,

0Xazo pyrazinyl, pyridaziny
demhydi‘bquﬁmllmyp)dctaﬂydiorspk;[uuﬂcdug&,rarzwlcnmu ’f,lflalZlIQdJ 6Hr]n’%'5

i soi ndal 3H1indolyl, 1Hind uri
thlqdlaﬁ&}flzﬁ/ﬂ@ﬁ Lissdiftisigyl, thian FQ/ L PR 139?%0furan}’1

chla %’)Eﬁ'n Q%{{lépﬂgﬁﬁg%ﬁhwéﬂ fﬂgélgfl%%thcar gfalzlgibtl'}lazoledmyl
1sox§§6l DloxB¥blinyl Pﬁ?ﬁ%ﬁﬁ}l‘lf pﬁhﬂﬁkmyﬁ@fyrﬂhfdz[h}d pyttdhcﬂnjﬂlyl

phenant hrol i iy henazi nyl phénot hi azi n

pyfmlmyb,nydohphghosmndﬂwl SHsndwrybrﬂ&ﬁymdazaiymmml 41115

AR IS BT i
c_[ug%{nZI sg L, <lrit y@)ﬁéﬁhggsﬂn AH-AENERIl @&Bh%&lyl 8-carbolinyl,

oxXl1 n benzoxazol |ny

ph@ﬁﬁi@l&fﬁ]ﬁ? hcrl@ﬁ}iyl qiﬁnr&idlhyl phiedan thadlinply pheﬁhimyl
sui t abl e heterocycles are exenpl ified in gaudy et.

phahotthcmEh émlatzamél pheopypaingl isogbrAmsaRyl, Clgé’é"t“’i‘@ﬂs A-H

migecablef o Rgelipel AU ok fouhy1 DR P iy e,
isdiRd 8% A4 quiliaelib; té)@d’koﬁﬂlﬂﬁebé}ﬁﬁo%ﬁ%dlyi ®eWhiseRazolyl,

provi s e poi t of attachment(s) to the rest o
oxidibleh bpﬂmxﬁzofmyh benzmbhmnyldmenwtmaml@'i and dsaitinaylit Other

e
f
CIRgEF) 9O Do s B OEAE 8 Nomenctre o

Orghnft Y¥fipduREs, &Qﬁl Ch@ﬂih 8er.426 $197a) abppH9®4pyr i dazi ne,
osition 2, 4, 5 or 6 of a pyrimdine, position 2

3, ﬂ"hedocaﬁlomforat}m/hazrqrgclep@m pmvgies:;hezpon@trof@tta@hn@nt(s)

to Ig];ajer ?egf pg’%ﬁgq%g%&g&b# 8?&115%5}%t%aig no crlgE rle&d,% ’dﬁ)ﬁ SRR in the
arp %@ﬁ 943 25; s‘iil%éﬁlcﬁlé]{ ?ﬁ&' #Z2Ph& o l}ﬂﬁﬁéﬂt fo? '&oﬁ‘g)cﬂmcpsftalgﬂl‘?}ff

yrazo or 1sothiazole sition 2 or

an@l /@fr eaéb @fzsly&lftldésﬁ]@ Catsintbatled, hater@cryc&& tfypm‘allyrare bonded at
azetidine, "position 2, 3, 4,

5, 6,
pasitioro?idé, Brorgoef a pyridine, gosigions, 465
2,4, 5, or 6 of a pyrimidine, position 2, 3, 5, or 6 of a pyrazine, position 2, 3, 4, or 5

or 6 of a pyrlgazine, position

of a furan, tetrahydrofuran, thiofuran, thiophene, pyrrole or tetrahydropyzrrole,
position 2, 4, or 5 of an oxazole, imidazole or thiazole, position 3, 4, or 5 of an
isoxazole, pyrazole, or isothiazole, position 2 or 3 of an aziridine, position 2, 3, or
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



10

15

20

25

30

7, or 8 of an isoquinoline. Still nore typically,

carbon bonded heterocycles include 11 WO 2006/ 033703
WEED6EZ005/ 026606  2- pyridyl, 3-pyridyl, 4-pyPCTYBE2005/026606

5-pyridyl, 6-pyridyl, 3-pyridazinyl, 4-pyridazinyl,

5-pyridazinyl, 6-pyridazinyl, 2-pyrimdinyl,

2RI Syt St oy Sy, 4 priaciy,

p&ridﬁzﬁiﬂ &Jp.%rrlﬁ-azh’(yll,az pbryﬂmldmylﬂqiylranmimﬂ S@ymmrchgyh 6-

cont ai ni ng-het erocycl es are bonded at nitrog lqu
ynmldmyl 2-pypizayl - R reEnGbrb-BY BYANYInGPITRHET aet 281yl 4-

ositi,on 1 of aziridine,1-
th%%(ﬁnpr 1 (inedyI 1-pyrrolyl, 1-i ni dazol yl , 1- pyrazol y
AN B Enh Qbﬁt\éinmgheﬁéf%félé@@re B’O‘r@éﬁré}|ﬂ1ﬁ@gen or a carbon,

-|m 0|ne m dazol i ne, 9-carbazol e,
typﬁczﬂi;r @h@fbomleatoﬁr Thkphacbrdd, :ﬁelcardmlb]enposmonémfmm@,ne, 1-

B
o PR OAFES e A PRE hy  J50pe

alpHaN§ B-c A HeBRE 20 -Toned dlef Bpeealee aaides-petdzdkime)yand by analogy,
1ﬁﬁose skilled in the artpyand their P?nkage S|tesyare &

azeatl(hne,tpyrrofe pys:ohémmmpesdlmwrplp@mzmm indpleaqapeeled es
B TR AU SAETEEE S L ool R e
N- %r?tahilﬂg%%térg &gs at‘écwaﬁl_ wRdS 0o {Hage El@i‘ll@'&illﬁ%h@gl tt D@ their

I nven n ana ogous t cont al ni ng het er ocyc es

linkAbK 0%t are Aotattedbkdisyterionar yl oxy”, "aryl al kyI oxy ,
oxy heterocycle", "thioal kyl" thlocyclo

" ar ulfhr contazmag hekgrpaydes agi kondedahsougihas %Paéﬁ‘t%ﬂﬁlzo They

05 SLEL A6 LAY 2 05 S e
c01|§1LHofu‘1‘1 %tf@ﬂé f&hﬁHQ@oﬁﬂﬁé ﬁﬁ}e%tﬂéﬁ%alc%tﬁﬁ t8SN Jéb}htaﬁﬂifng

nmet hoxy, ethoxy, propoxy, butoxy,
hetdib@;&ﬂdswl t hi omet hyl , phenyl oxy, benzyl oxy,

rrercaptobenzyl and the |like. " S any ato
sel eédleeryt’y ofrprilc @Waﬁpa AYY s{_% %&yl@%g’gppﬁgﬂet%gcyc e”,

AR AR g i
wlgée}lggg%tg HUGH, dybicality1Vagt, iyl Repeadenpdentiaghed to an
oxygen atom or a sulfur atom through a single bond, such as but not limited to
methoxy, ethoxy, propoxy, butoxy, thioethyl, thiomethyl, phenyloxy, benzyloxy,
mercaptobenzyl and the like.

“Halogen” means any atom selected from the group consisting of fluorine,
chlorine, bromine and iodine.

Any substituent designation that is found in more than one site in a
compound of this invention shall be independently selected.

When a group is stated to be substituted with “one or more” of another
group, this typically means 1 to 3 substituents, ordinarily 1, 2 or 3 substitutents.

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
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When a group is stated to be substituted with "one or
nore" of another group, this typically neans 1 to 3
w@adpsosizoents, ordinarily 1, 2 or 3 substituteP€BUS2080026606
Those of skill in the art will also recognize that the
conpounds of the invention may exist in many different

o3RO 0P Bl HRe sOEPEIREDE P Te ucdalRumze

préieed lr@lﬁé&hr@iaﬁhe cWh}ioemtih@@hi}U ohelbAbeveralposaible protonatlon
rovi ded herein ict the compounds in only o
Stai;@v grwill lp@gsd@rséocpf o base oRrCERS age iIstRgve 06‘2)’ and that the
. erstood..th hese structure 1
inver on 13;1189}1 any RdicHlay |1proio 6%mtonl Alt!?h%ét e([}? 'n\deal%l
prc?@hﬁfe%‘ﬂo@fns@f‘%@ R&k %ﬁn@lﬁ ateirtendeasifaal Withip EQB?E o the
orns of the conpounds are intended to faII W thin the
inv&e@ioa. of the invention. Amino Acids 10 "Am no-acid"
refers to a radical derived froma nol ecul e having the
chem cal formula H2N- CHR28- COOH, wherein R28 is a side
group of a naturally- occurring or known synthetic
am no-acid. The ami no acids optionally are
substituted with hydrocar botyuinohedsly of 1 to 8

carbons at one or nore carboxyl or amno_gro
whet'Aeninorarid” geferse aaraclic dehieedfmehmiotecte ga‘éng ithe

ch gl{q;g: Lol 355\? %ﬁ%ﬁe emw rem%)I e r ?nglr(?tfcﬁcr)g%pﬁguraﬂy-
oc%ﬁjrﬂ}é; L den s? PhdeIORBORIE TRE 'a?rHﬁoSak'fH% cﬁfﬁdﬂ&!ﬂ -ar®r
I - 0

or aryl "am no acids, cycloal kyl'am ro aci
suBé’cdcukétEmhﬂ‘kl@yd@@hﬂ:ﬁﬁﬁﬂyﬁaﬁ!callytd’fd toe®scatbensaesnaot more carboxyl
contain a sul fhydryl or guani dino _substi}uent.
or amm@@roypm@m 30 %mgﬁ@ulafcw eretheide chyg qrigg free after

e BBt arhs AspnaPhel Pl Sond Pl B Frfbgion
msbptﬁ?&?&llfé@ﬂ#eﬁ%'ol ac%re“s&th% AN hyd ﬂoébk@@[@@%ﬁﬂle@uchla@ nono-

nat ur rring amno acid resi These am no
or al@adsylarrmrgl Mmmeamdb,a:yclmalkylauimm acideaoidribe like. Optionally,

I h
theraride '@Sé%n@tsceé'g%%q Rl f GRS RRRERSHS si e,

arg B\?' {1841 bééﬁr?fn%eamlgg)%}ﬁ %s@@ﬁéﬁearet }%Qesfé%ﬁiues found naturally

try aspar agi ne, gl utam ne and
in Yﬁ{tgxétﬁfrﬁﬂé Bﬁmlﬁ@ﬁbé iegpedidlyy p tkﬁt@ﬁts&h@feoﬁlﬁbl}q:&phdﬂs most

or exanple valanlne phenyl IyC|ne and honvoar gi ni ne
typicellniveidl bermihgtmmally composed of such naturally-occurring amino acid
residues. These amino acids are glycine, alanine, valine, leucine, isoleucine,
serine, threonine, cysteine, methionine, glutamic acid, aspartic acid, lysine,
hydroxylysine, arginine, histidine, phenylalanine, tyrosine, tryptophan, proline,
asparagine, glutamine and hydroxyproline. Additionally, unnatural amino acids,
for example, valanine, phenylglycine and homoarginine are also inclﬁd,ed.

Generally, only one of any site in the parental molecule is substituted with

an amino acid, although it is within the scope of this invention to introduce amino
acids at more than one permitted site. In general, the alpha-amino or alpha-

carboxyl group of the amino acid are bonded to the remainder of the molecule,

i.e., carboxyl or amino groups in the amino acid side chains generally are not used
13



Generally, only one of any site in the parental
nol ecul e is substituted with an am no acid, although
WO 2006®33W3 hi n the scope of this invention to i PCT/U8208026606
amno acids at nore than one permtted site. In
general , the al pha-am no or al pha 30 carboxyl group of
m
o i BRAOBRAG eIt Qobous BTSN el ipoupo oy
neéd télbé beetected uggeymielsm o tiee cmtjugsted). 13 WO
2006/0 3703 PCT/ US2005/ 026606 _to for nmi de bonds
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Bst¥hl QraR% of RuMiaink ® Ha”a?@h dadst Qédl ﬁiyhhéﬁé 11
sta'BYéjﬁxgﬂgé?%(@crﬁugl%) col;1d| tOI oﬁs y QOtul onal Y %Iheyear e Allyin

blsutbst mnhtmcéNular shetrbemients. he gast r oi nt estl nal tract
of hymans but are hydrol zed enzymat.i ca

olr kRP ysietlideC Gl atk sémr.b &br?élﬁylssubﬁ@@tsléhéth 911'}1@0@13 yl,
t I,
R S R e R A O et

|
S S, L P My S .
aldt48 tah&nacbgethes wlakeﬁb m@m had atplidmithgzeaniorforacd proline

al pha nitrogen to forma proline residue. However,
redi@Be.i Elogesver aRT ¥ gérersilyéhaqsidegrafp phthe naturally- occurrmg

natural |l y-occurrin am no aci.d di.sc abao
AR loSE B bV Sy ORI 16 il B GTL Yy CHL-CHIEH), -

CW@%‘@%%@%%& ‘CHSH,-

CrL a1 612, 01 NED-NF O GO0H, COHRIEOHETIQQCBOH L HHE), 4°O0H, -
NHD® and - (CHR) 3- NFFC(NH2) - NH2. R28 al so i ncl udes”
(CH, )OI athdd ecmmyssﬂync:(NHgﬁﬁﬂz, R%- aigcdmkmrﬂzguamdmopmp -3-yl,
i m dazol -4-yl, indol -3- yI 0X phenyl
beezmﬁwmﬁyybersu@g@néaz@ @}e%vb méf styplgenyl and
ener aI I ﬁ aryl or aromatic heterocyle (usually
glor 20 Sor Natons, typically 0 or S)
substltuted with 1, 2 or 3 Réwherein R6 usually is
hal ogen, C1-18 al koxy; or Cl.18 hal oal kyl . Typically,
Rl is 6 to 10 C car bocySilgetnaid Ergbodimessts? ri ngs (nost
ordinarily phenyl) substituted Wltfz 1, f or 3 .
hal &yéngeneyallig iyl orfargyagic heterocyle (usually containing 1 or 2 O, 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 ordinarﬂy i)henyl) substituted with 1, 2 or 3 halogens, usually
fluoro. A

Y generally is a single bond, O, C, alkylene, C, alkenylene, C, alkynylene
ér one of said groups containing 1 to 3, usually 1, heteroatoms selected from O, 5
or NR". Examples include -O(CH,),;-, (CH,),,-O-(CH,), ;- -5-(CH,),, -(CH,),,
-S-(CH,), -, -NR"-(CH,), -, -(CH,), -NR"-(CH,),,, or C, , cycloalkylidene.
Typically, Y is -OCH,-, -CH,0-, C,, alkylene, C, , alkenylene, C,, alkynylene, O or
a bond, but usually a bond. ’
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25 Y generally is a single bond, O Cl1_6 alkylene,

C2_6 al kenyl ene, C2_6 al kynylene or one of said
w@e@ps37ednt aining 1 to 3, usually 1, heteroatPOBEUS2005/026606

selected from0O, S or NRL1l. Exanples include

-Q(CH2) 1-5 (CH)140(CH2)14, -S-(CH2)1-5 ,

§ %))%%“‘Zfaha%l( %)&?4 B re cyc oa?’ktefj d¥ne. cloalkyl or G,

en;‘/ﬂryti’cally YR i 8 WOB hal@h'?e@l 1- Qbs@it@ﬂe&)(k @allﬁ@ul@alomethyl)

al kynyl ene, O or 30 a bond
ph@ﬁ Bland @sdatipd. 1 tomsﬁm'ciz@@a;s@ﬁaa?m d?@iiétd$2005/ 026606
eneral, YRLl is not any one of H, an unsubstltuted

pypdlygarligilens, rcde%@ ry ilkenylengeiypycalizialkglens o said

hygﬁgwioma%ﬁ %'gf?inbs R EhASRLER, bbit D S [ ¥sbptes

) e ' e €DEIRICH,-CH,-CH,, -(CH
m&ﬁégnﬁ} typ| caﬁfs glﬁk D@Iﬁlé@%%@gal 3@ I_g CH (CH),

-O¥§©H9)94la{4©@ﬁf§)zbﬁ*(&ﬁ)zaﬂ (GHMNRII"*@(&E’QL e¥ Cat oygloalkylidene, C,
llﬁe}éfﬁs%z(sﬁc h app é:lsé@ﬁzC ﬁené %Hzﬁj;%me U%ltcﬂ%%@s,inethylene

ng:{%élﬁ)aEYAs igr}’(&?)f f&leét %H%é )yl‘p‘l%? &ng%ﬁm%atm heterocycle. The

h H%%Wf e%é%eﬁeﬁ%ﬂﬁé?n%% SFBN, Sa(fld()g%gﬁs % Iﬂi(é‘ﬁhgnﬁsually is

ene. R3 genérally is aryl or
linkketieo O@ﬂ‘@bﬁ h g edﬂbsbnaamomramﬁatypacdim c&;m‘bmyls I4€to 67 lleually 5,
10 heter ocycl e generally will contain 1, S
total ripgatoms. Thetfharyl eighetasasacieyordinanlyig é@b&tﬁuwd with 1,2 or 3,
t hrough,a gi ng car bon ato(T fgd typically contains 4 to
usgallyduBi'y R gptiopghlnfs 19tigdatdns. “ The R3 aryl or

nsudV s R rtbstieq s Ruth i{sﬂ’f”t Ed%lﬁvﬁnla?lfﬁy or %ﬁﬂ%yde
R HR SR e O e RERE 2 B8R 10 20 hor e,
usug ¥ pk. %%n 06meeniBctintZhs bPﬂMlQVbHﬂ%nM A 'Tﬁ’![‘ﬂissmeans

of the invention. IS a ring. hi s neans anyCC|c

an r é 61 1@§tﬁru&t©hre WoBéiher c@ﬂi’ob?ditcdm Ietefochelepand ydiether
whet sat ur at ed, unsaturated or arommtic or

saturagade uosatﬂmted qQriaTgIRfista AN gIvOF Susadodeg sysieawn AlAyghosen
i kbl L ANSR S fabll RS GRE PYRLS R
or @?&g{a %t&o&felg e ﬂeﬁa@@ Je fd dfirfedSRRARI group or

I'snot critical ﬁypl cally it is not cyclic
and @4 gparer Eroup Or bond, atdismotaeitenhl TypithllCit iNRbL¢yclic

O or S, usually C, H and O.
and contains from 0 to 6 atoms, generally H, C, NR", O or S, 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 Qis1to 6
atoms, usﬁally 1to 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,
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A typical enbodinent is alkyl having 1 to 6 carbons,
normal or secondary, optionally with O or NR11

wo ebasi’ngy 1 net hyl ene group. CGenerally Q is 1PCDUB2085026606
atons, usually 1 to 3. Qtypically is not substituted
with R19, but if it is then typically it is

arfl%’ﬁ{nilé létrggurfEﬁan?@@ a%l gaﬁﬁ? zpﬁfy' (bptisHa a@benzyloxy)

usua oxy, ano.

ar}tlyndyd:@hd) YOpt%M]yacbadzyﬂﬁnm thketgranyole; 6h§ [hydmvgyai:]ﬁyl but
C3-10 cycloalkl C3-10 ccloalken}l1 é

tyrigellpif day syl or ﬁah@t@mpyc}g ghd v&]agne@/@g of paidiagy b aryloxy, arylthio,

f /
L T,
or (l%%éﬂo‘a le 1§ o?ﬂoﬁﬁgy yﬁ]%ﬂhted AitH BOKHGBRY. (0 ANy ¥

enz eterocycle; Cl_18 hydroxyal kyl, but

pogﬂﬁ@in@aldlytau tarx H(Dphoﬁzﬁll;a Itiéfsefo@cs(cj) ®°.and where each
said yloxy, arylthio, aryl sulfoxide, y
ar y RS ahdl am pmauyam h Officdelkylr W abjtjdnalbyr i rait RR'SRY:
aryIaIkyIthlo 5 or heterocycle is optionally
sub& tytpicaly isittdt presentnore R19. R17 generally is

posi tioned distally to X tiopally 7is not C(O
théggn@mlym balogsncQptipnaHy, K 1S®qt67r(RiiRﬁyl Ri b

PP R R e
m%‘gpt n% )dy%% aﬁﬂg@’iRtsilpi cgi ly a’reRliS’ndSég’ndSﬁ?I’ yRI%|6;)r

Cl k82a%4d<114% RAPRE RARpEN@ESR DH 8k 8lliydependent |y
OH or al kyl Y%9 }ﬁsual ypl S I—MCl 18 al Iglgl C2 18

al ket 48Lal kw Clal8ngl kgyalk ﬁﬁladkyx,alken loxy;
al kynyls&a??rlm '18 :Iwk};ltfw}a 3 K%X&c cﬁ}gl y% y Yo

allgyrolloat; K2 nylky14o10, ,copsilortkicy @ ko cy&ﬂ@aH@Wb le,m moa@N’nyl
hafety Q15 CNeryatoRnd; ek Mo ohaloplisghaloliy 1SS! C=O)R"

cERInRY @%ﬁ&%@%ﬁa@imf@%&w SRS TEVEL 6

-O Wéﬁg @K o C —63&(& allﬁg;l?fllggl%%?ée@)?%kya ar?ﬂl‘ﬂkyloxy;

aril%lz %Teglﬁglo‘%zt Bnd a‘i‘gla'l‘lgﬂeea'(_(ﬁ ofNRRIRRZ4 ung}bstﬁhkéa(éfr

al oal kyl - "or 20 al kyl -substituted
substiterteat Wiﬂﬁl ohet@eeq.ANR R nKBY atloxy; leteyoajicley halaalkyl- or

al koxyal koxy or hal ogen. R18 as a subtituent in R19
alloyd-sybetitikbd hetarocytle;Rigerogpile dinkedite 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.

R® and R* usually are not present but, if they are, then typically they are
cyclopentyl or éyclohexyl. If the compound is substituted at R® or R*, either R*or
R is selected from =0, =S, and =NR”, usually =O.
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i ndependent |y hal ogen, N(R20 R21), unsubstituted or

het erocycle (0O-containing) - substituted Cl-Cl8 al kyl
w@eooaloB3rny | where net hyl ene is substituted w tPCT/US2005/026606

oxygen atons, or is halo-substituted al kyl or al koxy.

25 R25 and R26 usually are not present but, if they

ar e; ' r
2, SMAFRETRIY SRR SRRt e s, anc

cof@ningi4 f0e10 Kdnwy. Ustdallys M & lepd edafbiarybaOalso$ptamdlly
=NR27, usual |é =0, 16 WO 2006/ 033703 PCT/ US2005/ 026606
COMHI}S@EéatPI?'}Nt ael /ronieteroatoms, usual Iy single or two

f s %71& tléﬁ’%%o H%]ﬂl%ﬁ]}é?l%enaeé&‘f? tgv‘f’ka‘t 8t g’ﬁ%‘ Lt%%%lill yRegArdleSS
of Non@ ﬁ&ﬁéﬁbn@ 1f‘§%ﬁ5§fﬁh@ﬁﬁs @Wilbhﬂ@ﬁbéd @ﬁtltsqj’t%hﬁd‘n A e

desi gnat ed or w thout "bohds. Regardl ess
stﬂmﬂdelreﬁmmﬁt ﬁoc)n&],enlahyaamhﬁk posaileletorientpndys/af thntsubstltuent are
asgd on its position in the structure referred to),
m’qeﬂ any and all possible orientations of the

St S P B LA 0
R Bl By B D

R2
o S T GO0 1055460 i o
arfl (A ATHAYR® i8Ry lealSofiObrRNERAY %@ﬁw bk is an

ptionalTy su stltut

arjBtHie éi/yl i8 hbf Pheﬁ’ylr&ibﬁﬁhﬁ@i Reith OH aB, optiortall ty(dﬂlbstlfute\fd with

s a Rl 1s aryl which is para subsfituted
mathih rﬁ]:ihanyl mprto diakthylamind)&rl, By lusth; () Y wiathordband R' is
met hyl , met hoxy, nitro, diethylan no, Br or F a

ary wblcéitns Roky FalrituigdeyyithdOHsandhgptignaly érrélagroﬂvbsﬂ’futedd with
i Tep O ricies Bisshyhatipe G i o ol e pbh R s
noi%i%@%cléggﬁ@%ﬁﬁéﬁﬁ Flegs a%orsz R (SRS RS s G and
R BB s GO G e ReRR 0 1 OB C..
augaen“ pk%hg}?ld(lg’r y]ILOXL}ﬁsuIE 16| f?ll\(gk%n% s%ﬁf%&ﬁ@ fipked

sti'tu or su
th Ho4n BRfiRo \%?@1#5‘ ERAEOE T RE i ﬁé’e‘@ﬂ |l El%@ll@ﬂ or C4 0 cycloalkenyl
Kyl

5tituted one or nore Cc3” 10 cycl oal

(k)Jiﬁ &Uiésatbdrtd 8£l(OFL)s i haeh Riieth a\t}tl lurgnbstdiutedvesidstanted with
one or more R’, heterocycle unsubstituted or substituted with one or more R’, C,
o cycloalkyl unsubstituted or substituted with one or more R'and C,,,
cycloalkenyl unsubstituted or substituted with one or more R®; (1) -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
with one RY, wherein R is C(=O)R" and R" is NR”R"®, then R” and R" are not a

C, salkyl or a cycloalkyl; (n) if Y is a bond or (CH,),, and R'isH,andR’isa 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, , cycloalkenyl; C,, alkoxy;

aryl or an amino acid residue linked through an amino group thereof; (o) R"is
17
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cycl oal kenyl unsubstituted or substituted with one or

nmore R6; (1) -YRLis not Hor Cl1 6 alkyl; (m if Yis
w@2woens70s (CH2)1.6. RL is H and R3 is a 5 nePtBEUS05/026606

heterocycle 25 with one R1l7, wherein R17 is C(=0)R18

and R18 is NR15R16, then R15 and R 6 are not a

a -
nof N TP Y br (P, Roch ol 81 KUt

L 5
sul?é%ﬁu@d Wg‘lflﬂﬁ{gR v StE%IKk%/ I 1s%1ﬁ@§>§ﬂ§e1§t2§s §el€é{%d| f§or§&h@ R0

hy@ysgeiCky hlkylAC ] Dalikealhal, keailiyynyl T, 1}8ﬂ@k¥p®yw allgithio; 62, ,,
an am no aci d residue I|n ed t hrough an am no ?\INB NRR

cy¢1bel/ﬂ<§be3 m(c;y)cldail&md or £, woyelbessoed ?gen OH; C

PCT/ US2005/ 02660 NR15 Y

OQIGHpyloakky i (5SIR H RY I?EO«":u‘é/l a@ﬁ@}’aﬁﬁ’q&gg4 %Y}fhé}ﬁlj ﬁrﬁgﬁy?oxy
RS ASEeeBaf ey DRl o PSR S Y pgnberec

k
he@ggﬁﬂﬁ ox S’éegﬁ?}c}fé’ %ié H’f8%§%‘%g§|léﬁg§ hy€ %m%lﬁ%l yhl Rhéh of said

arﬁyﬁﬂ}@@k}*iwﬁﬂfhmh af}dglk}’l ﬁyﬂalmpxwmpﬁm% o8y IREEy]),

hal oal ky

yl h
argplkyathig (opta?rgaﬂ)aa mbﬁwfh@étqr Fﬁ?)%e%%{?éit%%lgﬂ
oxx@%ﬁgc:;ck Id (Erle <§ o%%f&qc&%iegglyglggﬁf&&aﬁ@l% opﬁoﬂélbﬁ substituted
Wlhb![ Q)? ‘?ﬁ&rqug’ \GLER" QslnélB ctw@nﬁ% Xr”)'ﬂ‘Y' is a®ohd - 1) SR’ is H,

aryloxy,” aryl th|o arylal'kyl, arylalk

anﬁqﬁtls 8Bahbnbarax Hbenaytcle wathydred RY) wheeif ®5tis mamglsahen R®
benzylthio), 5 or 6 nenbered heterocycle 10

is solydhed efooe ¥5I@HOC, £ hikyhetrgt, MNB/RE, ()R’ is ndty@y,p au@m/qo ifYis
is optionally su stituted, with 1 or nore R19; (Qq)
a bmcham (HQ RBR {7}, pnd R’ jisa B nheynberad l(le:t@rz)cyd@ Wﬁh@ne R,
h t I
wiRain Rhis GLORE , HoercRdy FelScicg MR G g Bl ondkoms
f H;, 5 18 |
aryh 3?@%@?3@%( qu%ﬁ%? Y5 4ot g,-gﬂf é&éf%%%i X hgriitkyl and
- d 1 7,
RiSanaufiafio wertided TETRG 1RGSR R T
re%{ RO drkableftiny yorcrte bR the BFlp c Qg RE S drogen;
TEH loaliy B, Wi t h
C ARy Sl gty Rk g e
cyaballéangl ondepepdealkynyseladogead QMoo Nﬂg NRIR OCFS, haloalkyl

consisting of hydrogen; C2.18 alken 18 al k
C(eD)Ré Q=R SHERryL; arydoxylaryithio; e %‘Y&%Y@é\k)@%y OP‘flonally a

oxghenexl AR RRGOb Ry REPORT oY > o ayered HEfbrocycle,
ox&ﬁi @rﬁ%ﬁlésgk t BM ter 3%}1@ X . HYYbAHIRy1; Bh¥leBLK BE said aryl,

OXy
aryloxy, arylthio, arylalkyl arylalkyloxy (optionally a oxybenzyl), arylalkylthio

(optionally a benzylthio), 5 or 6 membered heterocycle, oxyheterocycle or
thioheterocycle, C, ,, hydroxyalkyl is optionally substituted with 1 or more R”; (v)
R"is nota C, ,alkyl; (wl) if Y is a bond, Rlisa hydrogen, X is -(CH,-CH,)-, then
R’is selected from aryl; aryloxy; aryl-NR"-; 5 or 6 membered heterocycle,

oxyheterocycle or thioheterocycle; and each of said aryl, aryloxy, aryl-NR"-, 5 or 6

18



10

15

20

25

oxybenzyl); arylalkylthio (optionally a benzylthio); 5
or 6 nenbered heterocycle, oxyheterocycle or

wao bioelozi7es ocycl e; Cl. 18 hydroxyal kyl ; and eachrOf/uSan#026606
aryl, aryloxy, arylthio, arylalkyl, arylalkyloxy
(optionally a oxybenzyl), arylalkylthlo

m%rﬁ?éﬂear}?elt%ﬁ()c?clg e@ett@og%fle%r‘%ﬁm@ﬁfﬁﬁgfcg@% o tlonallg substltuted

erocyc terocycle or roc cIe
Hysﬁ@zsya{dﬂéllzlﬁ &, Opytloatyly Toallttl &d tmot clbalityl,n®),
WlR19 (v) RL7 i $ ngtaglol)gwgfkw ?Ylg Oe
cydoaﬂkenﬁlm&l the Iprdegethat thiei @uk(lé:b@n@lelamnot bm@duacm tos
nltzg!gqe;gt ngl’Elr'g’g ﬁ@&'éqoet%% g% h'seatlé? %?}Igég]é Ialkenyliene or an

alky ?hf%fzz?ﬁ?oc Xzofip ] 58 B ban BB B anaupitior 0
if )@E&Qﬁr}? f%’f’(&tean &ﬁ/ g?? FPRYLLENLIR is H, X is an alkglene

els opt1 y substituted W th one
anf¥8s @1.@110@1{1015%)(&&15@{&@{1&1}7 R Foal i %1@’11 p hydrogen; C,

thi ocycl oal’kyl ; C4-10 cycloal kenyl with provi so

alkyAC, | fikedply b, € abomylo@npatikoky; @dj zﬂkyhlud;él a cycloalkyl C3 0
nitrogen;, Hwth the proviso that if X is

cyelna&lek@hw @neCMO@kYEme%gﬂne@é{, ENeNOg L\B%Br/@éﬁy ﬁfoalkyl

| east car,bon at

C(r@)lj’mCs( =S Yo pid-py. @IYh%Kwr}%g%kﬁr@%q??Bew 1,&2&&1&1 %Y

enert po e enadrdy P il a AR TR B E K bered
he%r@%ﬁcle,%éﬂﬁ%tsera B ?ﬁfﬂg@fiéggrci ygzl 8a:§')ﬂB&kyal@L3\§d each of said

ary:ly af}dakygemylthm, a3datiyl ,ca;ylaihylloyyi jdnptld)mﬂég@ nxyl@my@n
al o

ar)glla%yltlwa@ @)él}lﬁt@ﬂ}faq gp% g}lOi g)@ H@?Z%{ ycgerogyc é, H
oxy[(%{e%é:fq O th1 %@égﬁ#&ﬁ@% e Iﬁargxﬁelrgg? skéééﬁctﬂaqw substltuted

willl &froRde I@1 ; (Q)( yhRtigrdeneke, RY id Mbtdekel, ptrebry oEbx§Benzyl;

hydroxyalkyl and each of said aryl, aryl oxy,
(a @iy XRh iscﬂu@b]bbﬂ:kj(lyR R’y Rt adek/ =k ynd dplts INIR A R'y1sae1ected from H;
oxybenzyl), arylal kyI thio Eéoptl onally a benzyl t hi 0),

C,5 akylsChpalisenyl G g egeloalioil, 45 doalkenydr axsyidi-6 nopmbered
helgTReYe GF 88 AP RCid Bk ﬁnd%a%ﬁ%'@lﬁ%h.arc Sra BRunipgrect
(bl!a:%ﬁ“ Lendid g 3); %@ﬁ%go@égg % 9 ks 15\% ?ﬁ%rﬁgflsu%gﬁtuted in

UOf 0] are
i
B B i S

pHERRFD S1ed tu RELBNREN Grieh O, A1 ¥E OO Adiedt R &ﬁdtéhlbaybllerik gftbmatic;
t hf ough a carboxyl group thereof; 20 (bb) R11 1s not

(edietitRllis on af(-E)yRd2y of benzylfgraup sRGsoabHoRE, j, slkyl; (£f) if R' is H
phenyl substltuted in
or C, ,alkyl, then R’ is absent or is selected from hydrogen, C, , alkyl; C, , alkenyl;

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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para with d, and Y is CH2, then Rl is not

pi perazinyl; (dd) if Xis CH2 and R3 is a phenyl
waemmssi7ot ed in para with G, and Y is CH2, theer/R32005/026606

heterocycle is aromatic; (ee) if RS is an aryl,

aryl oxy or benzyl group, Rl is not Hor C3_10 al kyl;

% g’tltl.l ﬂlio ?5(4;?.‘% %% &égalﬁgx i) Ykhﬁ%ﬁio@yﬁgﬁﬁpﬁb%ﬁtuted

‘Wlﬁ+ {;ﬁm y if ﬁﬁs COrFISYas KyPR" x%thll@:\g?é O)él'k&'(:ar_rﬁgthyl- (kk) YR' is

ogen OH CN, NO2;

nohﬁ{cﬁf&llféfch 1a€i(1m@) Bglfﬂrs%) Feny3ubatitdtéd nath ahy Raltkh R’ is
(except benz Rﬁdr oxyal kyl; C3-10

C(e@yRBahd R’ 1S%Lﬁaxy3(cﬂlm;i ¥ 10typip €ﬂdilr@rltay1dj ipalbok pipdraginyl
C3.10 cycloal kenyl ; €3-10 cycl oaI kynyl; 5 or 6
substried edith m@hphym)é(;R dsybriets otel sabstituents designated R” in

t hi ohet erocycl e é} R5 i s not ar5y aryl oxy or
CO]@@M;? 9l %Oa;?;%z%gﬁgr n;ﬁ?@ tr ” qrgltw@nm}oaﬁ@m@a(oo) R’
n
opR Uimmone(@. e orbsTdeRi Cogf?gﬂygya‘%%ré&ﬁg% e n
co%ugnﬁqgﬁ 149 b Uk RS ) e 2 s By bl pp) X

is ﬁgg{nlggéﬁg@ugg (b H&@o@@g&ﬁﬁ goé@ﬂ&%;%hgtd%q@ams

set(fm% GR chIBmOP1, PN i dMreD ink 94 91U.8! RAEAZNGY 4,980,518 and
subsituted with methyl; (nn)YRL is not one of t he

thescdanpatabém d$ckdnear@maam5dméhsoermf thelpatemt SamilymddJ].22P@8nt No.
at e 86,525 or _its faml rrb%rs;,
4 9@@@518;@@ m;motn@egu@smﬁ@r%r@mnswgﬁﬂ@ﬁz@ using the
col l,ectivel at ed ol
s 1S gnd Burlefet B AR B e e Duai e 3 gt
I ol
%’ 3He( Q%@lf C(aé)@tﬁ(e c%rrﬁ%rab%?%%l@?%ﬂequrao zﬁnember of the patent

farﬁlﬂ?log f&BSJ PutentNos§B02,601;Hr) R’ aadRmra nok bn’fh A0 drc=S; and/or

um 2 line 24 of U S. Patent No. 4,990,518 and the
(alonapammhp cdlr&mhaim) ésa) R anytarxmm@me of tlterﬁelbpattmtts designated

990, 51 % XR3 i's not
as f<hAer %%W@@Q{%?w ((I@qzmmve@e@teﬂe eefﬁ.@) Y8 %@n@%m

paditirs i @Pi@%?%w‘f’%} el By e el s 6% 2 R Piogmati
hefay - BreCoRrnREe tr AP bSB a0 angl oF B SRR YR
opEiRalRia Reg o é}%fﬁé’? s bERaPRL sl B Fah G 1 BB N s
expirngé}gqt Ptﬁ\ée?ga’rc]o y r ef er e%g%ﬁ(%;%%?t | ng{xgofﬁtcgﬁhonally ®
no@é%'—m@ﬁﬁﬁﬁ’éd’ noffar88REY hetdrbby cliFn © REHi SR 8bhi4irsSL Rp.itoﬁi and is

non-aromatic hereocyclic ring confaining 5 or 6 total
subdtitit@ At anthck (W) R Noptionslly (ot nNGRinal or secondary alkyl, or

benzyl.

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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20 optionally is not a non-aromatic heterocyclic ring
containing 1 or 2 N atons wherein one of the N atons
WO g006iosdcesl to the imdazole ring; (vv) YRL optPONEBE1095/026606
is not a 5-nenbered non-aromatic heterocyclic ring
vvhi ch contains 1 N atomand is substituted with
mo%tBZaﬁ]; I dgry
aI kyl, kco g enz ?Mcggﬁ%!ﬁ é(C(;cx]?:}} Si S%grlg?b%ﬁ%%g(?rgrgrg}t S
ﬁ@’cﬁiﬂﬁis&ff&h@ dorrhola@)i whergin ® esla phehghopiimgallyosubstituted with
suggesti ng any preferabl lity or lack thereof for any
a hiseyhdxyt, hed oungreimBS at heateisphéntl dpisnedy sabstiteedmith a
subgeneric designations. Ooptionglly, the_conpounds of
haldges, (paristleasty éﬂgm)emam@tearﬁi R ﬁrte@ﬁiﬁpéﬁbl THgEAB e 10NO- OF

* ifhorAleBo0 HEOGH AL YAl A Co S0 FIELP S g or

C(ﬂgg {\7%%%%& le\é%fimﬁ %lle%ga bteﬁ)‘f %?Hﬂgﬁa}f F{fm SR are Ce

phen

alk%l‘l%f(éﬁ Heth tbrforlﬁ Wﬂ&x?@hbsﬁﬁﬁe%%@hfbe?é& s@furdRHaN-

is phenyl™ optionally substftuted with a hal ogen,
hetgracydleul arly chloro) in para, and R19 at ortho is H,

m t re m%?ﬂ%y@@to tfgaopirﬁ%ﬁjt' oo ageﬁg oy éﬁgﬁgogl%tdg%f formula

B e e -

antlaBAardiH Qo0 e bRl dritivarh] Orse® Wbl@éx@m saturated N
het erocycl e. An enbodi ment of t he present invention

rel df &Nt o conpounds of forrrul a 10 (A of this

ol 0.5 celeetBRaran P PUSERE L REPdBT Rﬁﬂnﬂgfé'giém cred
eftoryiie 2ottt e o1ty iectolt ot B EERGG! R0Bha s,
suBﬁﬁﬁftQ& yakgoooet ?1&'}91‘1911531 sabBghAES @\h@l’ir@ PR Q%a%ﬂwtﬁj'rl%ﬁbsﬁtuted

group O, N, S, 15 substituted with
with DapRt; ity zl l@4ectggadan< 3 R6; 2-naphthyl
substitute cycl oal kyl; C4_10

cycl®aRkemy R af&md}a@enddmtﬂ%sdecﬂed lﬁntapdrrytdhngély - sl ghttaad
from hydrogen; straight or branched ClL 6 al kox
branelaidybi, abcotyt atrelghd oChranchieR\T, akkyl;df; .C1BBr; Ij GI%/J@N;CB\EO ;

NIQI;I){?E, OCF,; CE,; C(=O)R ’; phenyl; phenoxy; benzyl; hydroxymethyl, or in the
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 RY; (benzoannellated) 5 or 6
membered aromatic heterocycle containing 1-3 heteroatoms selected from the
group O, N, and 5, subétituted with 0-2 RY; 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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NR7R8; OCF3; CF3; C(=O) R9; phenyl; phenoxy; benzyl;
hydroxynmethyl, or in the 20 case of R5 optionally is

wareaosi7ns ut ed; X is selected fromthe group -BERUS2005/026606
-CH(CH3) -; -CH2-CH2-CH2-; -OCH2- CH2-; -CH=CHCHZ ; R3
is selected fromphenyl substituted with 0-3 R17;

(benzq 1] at. . abral
het & 000 coRghHapchdind s RIRE RS MOBRNZLY stpejght o
g OstrdhBBHbRncRERT, LAV BE; WY, & GHREN; NO,;
br Iﬁkﬁlaeéfl;ctlﬁé%gz_b%tri Puted wth 0-3° Rl%; 2- 'napht hyl 2
NEUPSIOCHL €F, W (HOR 3pFryl; fRerfoxgy beasylkitydrddniethyl;
cycl oal kenyl wth the proviso that the double bond
canMitni R ad andepenidendyrselec tegefnom2H; ¥Enipho 61 beawbded C,  alkyl;
PCT/ US2005/ 026606 R6 and Rly are i ndependently )
pheayk €(=@)RY mttarhetigelyuB’ and & rtagefher vrittbtheigento avhich
al koxy; straight or branched Cl al kyl; F, d; Br; I;
they-pregiacheg; CONNRNSHY A0TTAERS0 n@@ge]@(ﬂ:‘é@l& phenyl ;
phenexy;: fenzyl ;. hydroxynethyl ; -R7
B el 15 B A Sl £ BOMG 5Bl of brnched C.,
6..6. - X VAR = ®; rnatively, R7
alkg)r]%hs t%égh{%%kéﬁaﬁgpgg\n@hglt e ’Elthk }R?){gégﬁ‘tg%ﬁ(/\hi ch they are
at t gehedelccRUNEHS e JrBLPH: & biraRiie et Béandhraalld; phehyl;
R18q§rg Fr?dependentl fSefected from H, OH strali&gah? or
br apthadi RI° a6e irddpendesitlyaelpoteddirolr thegtedpEl; G, straight or
al koxy; NR15R16; phenyl; Rl12 is selected fromthe
brgndned abkylphénylt amd ght or branched al kyl ; phenyl; 10
R15_and R16_are independently selected fromthe group
H  dis@ Rand; ght or branched al kyl; phenyl; and Y is

a b erB6d Qtd(gf?{gcoﬁa a@gé&%@ e g%%gﬁ{ irRfent{d® relates to

present 1nvention relates t conpo according to

cohgﬁtﬂﬁi@%rcédnﬂiﬁgwﬂae &erabloaimias A, iphalhycactelyadceptable
15 conpositions, salts, tautoners, pol ynorphs and .
copgmsiians; bt tiutomreds Eymorpht fndl issmers dherepfienst their

U sN, Rl is selected from hydrogen; aryl
anfiyirghupes UWEESDY substituted with one or nore R6,

het cl e unsubstituted or substituted with one or
mrgﬁ%gl?d,c& 10

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’

Y is selected from the group consisting of a single bond , O; S(O)m (where
m is an integer from 0 to 2); NR"™: and a divalent, saturated or unsaturated,
substituted or unsubstituted C, C,, hydrocarbon group optionally including one or
more heteroatoms in the main chain, said heteroatoms being selected from the
groups consisting of O, S, and N; such as C,, alkylene, C,, alkenylene, C,
alkynylene, -O(CH,), ;-, -(CH,), -O-(CH,), -, -5-(CH,), -, -(CH,), -5-(CH,), -,
-NR"-(CH,), ,-, -(CH,), -NR"-(CH,),,-and C, , cycloalkylidene;
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20 cycl oal kyl unsubstituted or substituted wth one or
nore R6 and C4- 10 cycl oal kenyl unsubstituted or

wQips3703 ed wWith one or nore R6; Y i s sel ect ePlCT/82005/026606
the group consisting of a single bond, 0; S(Om (where
mis an integer fromO to 2); NR11l; and a dival ent,

sat yra or ' r ..
s e aRE QR HAGRSn y SRR MY aroup copsisting of
' N el re h t i . MAlicGlthio: hal P
G e A P e Chli g e it an (Y or e oy halogen
OlIdy GdHh NOp NR'®E ;i DGFphatallgyl; @GO’ 60765)1??51{;]@1?&'1; aryloxy;
ene,

al kyl ene, C2 6 al kenylene, C2.6 _al kyn
aryl@lemyﬂglicy,l;t4&%@?%}7@%&%&}7@0@5&1 argjdogdkyloxy; C,

- ..4‘ _ ] . _ v ’ _
oS SRt B ahes bR ferrocyce
ox3RBRAO3RTOS: METNdIeR9eleD26606 Each R2 and R4 is

i ndependent | ﬁ sel ectéd fromthe group consisting of

hy dPoigexleCledifSomi thel groap co8sistikgiof la;digalens safuapberd or
ookhiite B Ry % S8 Bl i By
A e P ettt Gh S v

heeatohfah kyhotlinkeddd Ndfehie hoalekenphid KBerdtoms being selected from
cycl oal kynyl; 5 or 6 nenbered heter oc}ycl e
thegybup eonsistingob®, Branshdt sndrye Ce. alkylese sépretasmaplersl-,

'C%F{Ej&?ir? " Hgi ?é]é:ﬂf) &ﬁg@?}iﬂggg'lf ﬁg@ﬁ'éﬁ&g&efé@%)z[o'(CH2)2-4"
(i er e bk 7 O P TR Gl Cep VPRI TRRE Chelgylene

h [ [ d N of th | , id
98 & ot ond Sl e PUSTIIT om the aroup cons et i ng

?fo_é{s i§§eé€é{gﬁiggo_rﬁ Lﬂﬁ%}%&%ﬁbl& %a&z@ky‘? XARiS; aryl-NR"-;

5 014 BreehberbiiBhetdiddycle (dxghbtorécld 6H)idhdierocycle;; and each of said
-(CH2) 2_4-S- (CH2)2-4-, °- (CH2)2_4 NR1O- (CH2J2.4 , C3-10

argl atylakkydriytthive arydZNR al keng iremebered dneterasycle, oxyheterocycle or
-CH=CHCH2-), C2_6 alkynylene; 15 R3 is selected from

thidheteyooyle soortienallysubistisyter, with pne oy mageyk t;i{f.q; cycloalkyl,

D e R AR SO
bq?éi%’éam%‘i %Ie gé}é\ge ¥4 Hitfbﬁeﬁlé 12| wﬂlﬁgtﬁle g)révﬁf) tﬁat'c;‘i]? oG Ltikylene,

erocycl e, xXyhet eroc e or het erocycle 1s

anOflkefylehé Yr st sty tyleny théh X coneprdsesnmd lestd carbclr 410ms;
cycl oal kyl, oxycycl oal kyl or thiocycloal kyl; C4.10
cyclRds keteplendently eheergrasselestachzem the gfeup|censisting of

hydrogen; C, , alkyl; C, , alkenyl; C,, alkynyl; C, , alkoxy; C,, alkylthio; halogen;
OH; CN; NO,; NR'R% OCE,; haloalkyl; C(=O)R9; C(=S)R9; SH; aryl; aryloxy;

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

Each R6 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’;
' 23
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20 bond cannot be adjacent to a nitrogen; Hwth the
proviso that if X is an alkylene, an al kenylene or an
w@bdogngizene, then X conprises at | east 5 car boPCHUSI085/026606
R5 is independently absent or selected fromthe group

consi sting of hydrogen; Cl1_18 al kyl; C2_18 alkenyl

oo BN R BN e oo

arffafis) 5% d%,(t ?2 & ibeRkyl); a@!lé/ﬂ((gmho (é@u@mn almglﬂﬁo)- 5 or

roxyal kyl 10 cycl oal
6 mmnbe&iddyéinxgcyc@ oﬁtjahetemyohel whtdhabemyqle, Chis hydroxyalkyl

cycl oal kenyl ; C3,10 cyc kyn 5 or
ang| @@@h o6& wﬂ@ryl aszyli%b’e%/rai@ﬂé ea){fzs}\glﬂfﬂr Wé%lgyﬁvépsﬁ%é%a

OXX rgil}g)t, R?‘%lah?ylﬂﬂ g@%g@&;ﬂ&&’ b&%ﬁﬂﬁgﬁ 5fcfrghﬁfgﬂ)e?£@ He erocycle,

x§Retbfodlcle/dyihioletedy allekQX){hﬁ&}oxy,alk}ﬂhé sptibhaldy s&&tﬂ:ﬁted
O cycloalkyl C3.10 cycloal enyl or C3.10
witlytlooahdaer®T.; hal ogen; OH, CN; NO2; NR7R8; 23 WO
2006/033;03 PCT/ US2005/ 026606 OCF3; hal oal ky
=Bpeo R epd ms 1rg],¢pead§¢ntly ge]yp@glyfm@rtyptgqup con81st1ng of H;

1aa§iﬁ@‘§ ik St et AR oy £ P UGHE 518 Yightbered
he %ﬁﬂ? g@%]mé{/%)%z O{F:ﬁ( gﬁﬁl% gﬁécj{eglcﬂfel ked ro?.gh a carboxyl

roxya eac

gr?ﬁo% kher@bY |a?t’é¥natﬁ;rel’ tlﬁ 'a‘i’ld I@af Yéé‘tﬁé’ﬂ wﬂﬁ&hé Alitkygaxo Wh1ch they

tiona a 5 oxybenzyl) ylal kylthio (optionally
ar@atigdtd, tbiﬂb)ne o foimba B%ﬂ’ﬂéfr%rétbheireo@%ml&;
oxyhet er ocycl e,or thioheterocycle, C _18 hydroxyal kyl
i s” dprh dnahtyR swbsdepeniﬂml}w ¢rtad &omﬂaeegm cc&wﬁmgwa

and R8 is independently sel ed fro r
Oldofisi bR ofAlKENy1rGs ﬂgy%lwé V C@ho-cyc $ 2 seillpy; NRR'

i BBl A P
resipug ji 4 #Fﬁ“&gﬁgﬂr‘]égﬁ&geﬁﬂg Rer¥led f%ﬂutﬁeﬁggﬁ @Fle Toup

al ternative gether wth t tro
cohﬁsMﬁg oh T, r@y alilgflecat élkéfiﬁlclc Sopdlontkyl,aCf 1@@@@1&1@1 aryl
nber ed heterocycle Each RS and R18 is I ndependent |
C(sél)R& 26 rhewietdiehegfemayclepasastinngcist rasjduedinked through a
al kyI l; C2 18 al kenyl; I; C3_10 cycloal kyl; C4.10
ﬂ%ﬂéqy 8F<P<1éi?|§her30f6 -,, al koxy NR15R16; 15 ar yI an

hetbopindgrr et srirttan g MR AR R d AR R G 2t Cu
allzc{rﬁm ér?%@sﬁowen%lg%u%clgﬁgﬁ%y} Ef;l %nﬁ%?; Efbcge51due linked

thfdu-‘gh)@dl ketinld gravpy thereof;

Each R® and R* is independently selected from the group consisting of H;
C,,alkyl; C, ,alkenyl; 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,
preferably C, .alkyl; C,,, alkenyl; C, ; alkynyl; C, ,;alkoxy, preferably C, ;alkoxy;
Cias
CN; NO,; NR*R*; OCF,; haloalkyl; C(=0)R”; C(=S)R™; SH; C(=O)N(C, ,alkyl),

alkylthio; C, ,, cycloalkyl; C, , cycloalkenyl; C, , cycloalkynyl; halogen; OH;
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C(=O R12; 5-6 nenbered heterocycle; an am no acid

residue linked through a carboxyl group thereof; 20
wRIB603370hdependent |y sel ected fromthe group PCT/US2005/026606

consisting of H O _18 al kyl; C2-18 al kenyl; aryl;

C3-10 cycl oal kyl; C4-10 cycl oal kenyl; an am no acid

NEI??(E% a@i Fg'(ljgskqﬁﬂym meyq),-te& 1, &R0 12‘15&91#1? §h8%hch BREN aryl,

i s i'ndépende y “sel ect omthe group
anybmsi, atyltigioparythlkyChubstiiaitéd withCP ot Snareleibydens(BartRularly a
al kyny] ; aryl; .G3.10 cycloal| kyl; C4-1 cycl oal kenyl; an
phenyl it %ﬂ%ﬁff@ Wﬁ ﬂ'&f@i@$¢ﬂ§éEY%¥ﬂ>ﬁ’@§$lea5 erpBRSEPetpddigierocycle,
reof - | S I r . ro
o8I bE e RBRETE R dn A BRB o PR 1 or
mbZe A8loakkenyl ; C2-18 al kynyl; O, al koxy, preferably
ClL 6 a k02>§y; Cl-18 al kyl thio; C3.10 cycloal kyl; C4-10
cycl Badhd®@Tgrhd ReC4s 10d eparidealtlipyseidctechfrbogtire grokp cofdisting of H;
NO2: NR20R21; QOCF3; hal oal kyl; C(=0 R22; =S) R22; SH,
Cealkyhpeafemblx ¢y alkyb &, wellenyb (Gaatigmyl; aryl; C,,, cycloalkyl; C,.,
PCT/US2005/ ( 96, S(O(O(CL.6 alkyl); aryl;
CY&E&%%W&%%%@‘ Ial kyl ; and each of said aryl,
aryl . ar ' . i, put it h or ..
ror o pEsKEh Ay BB Al SO O Bl il G

~ 2Nk BReNnsy1.hydr hkyl 5 5 er ed
allkoxdy; NRBRR Ny 1y AT Q¥ CR, &l lgﬁfgfl

het'erocycle, ” "ox§hét erocycl e*'dr’ t hi érocycl e each

uns Uiechi R04:ed RATis sdgdenidehad swiektedlirei theB68p the group

hal ogens; Each R20 and R21 is independently sgl ecled
consshngvd Hr Gypalkyh pireferatdy 61, kikyl Gthd®imlkydlkyl taken together

preferably Cl1_6 al kyl; C2-18 al kenyl; C2_13 al kynyl ;
withyY of 83 cpp fefim) weatigated baterocyds ovbighihsisrocy de #prionally

= 2;. I s independent!|y .selected fromH OH,
s ERHEd Fiigh DTt 2y LA dgesdboa kovy:  NRISR24
aryl; C3_10 cycloal kyl,; C4_10 cycl oal kenyl; Each R23

and R24 is independently selected fromthe group the
gr oupn epdnslisteinh gelefingito Glthird aspedtydf, the peésnablwen@@nIelates to

coRopOis H46PH RESATHF AFRYh ATEDe )R utically acceptable
1 S AR i ST 1
andivifil idegsPeatirdf the present invention relates to

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; I-naphthyl unsubstituted or substituted with 1-3 R%; 2-naphthyl
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; S; NR™ -CH(CH,)-; -OCH,-;
-CH,0O-; -OCH,-CH,~; -CH,-CH,O-; -CH,-O-CH,-; -(CH,),;-S-; -S-(CH,),~;; -(CH,), -

S-(CH,),,~; -NR"-(CH,), s~ -(CH,),s-NR"-; -CH,-NR"-CH,-; ~C(CH,),~; (cis or trans)
25
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conpounds according to the general formula (A,
phar maceutically acceptable conpositions, salts,

WO 2608803, pol yi norphs and i soners thereof, aPdI/URE05/026606
antiviral uses, wherein: 20 UsN, R is selected from
hydr ogen; phenyl unsubstituted or substituted with 1-3

-(74; CﬁﬂHﬁé&erfﬁﬁ) hetrri@EYCHe; optionally
benzo- adde containing 1-3 hét er oat ons sel ected from

t he E;acdmlﬁy B, a1N;1 Rarra:lm‘é,epanéeﬂdiy se¢lected fromdylkogentsehight or
with 1-2 RG; apht hyI unsubstituted or substituted
bignghed C318 P{E@XQG Héﬁkﬂ%@ﬁl y b, alkexib stiaightey kyanched C,  alkyl

Pl éﬁ%{}%ﬁﬁl ook AFGN: NS AR TR 4 SRy AR’
pﬁ%lﬂ% O&g f@ﬁée teglay‘?r 6m ?Hy&g?(@ S 5561?]'%@??%1%18
abseﬁt S NRll CH(C}(_:E?Z- (ch2|—|20 gHzo S__

-( cn»?é}s)se;lect@i) from dwgm@ —CHRJ. 1CI(1($IZI)B §I§' bI -§ZH -CH,-;
-@&%5%“@%%%%&@@ ok e E sfir "
Cyuc%ﬁ}%)endegr?f: 'y Sét ’ctd%gz ?I—Igéqi%r dgenﬁﬁdﬁgl c})Ir2 i “CH,-CH,-

CH(@RRReCIEACEBCR koxy, particularly O _6 al koxy
straight or branched d-,, al kyl particularly

Cl_6R& 1k9¢lgcﬂéd f@hm Brsubkstitudetl o@phehgazsummmd WitR3:3 RY; 5 0r 6
% QC& g phenyl; phenoxy; benzyl; dr oxynet hyl
mgpbey hﬁf@r@a@ §pniRBNING -3 bAkerpgtoms seém fronxthesgroup O, N,

an%r%ﬁ%s@é@? to@ egﬁﬁq%gﬁi g{gw ]C%%TK, Ec%@t@gg’%s_u%tﬁted or ,
subg%@%’c@ &@@CEJK%% %t%&%%ﬁ%ﬁh 13R";C,.,

cycldd@y@HBartikaldeti CHIycloalldt-Cht Gidbsalldty 1iveith %@%%cgq%)l t7hat the

from-unsubsti t uted or phenyl substitut’ed with

~dilge bendrmermetrleeiadl]atmtctowamerogenm a| n| ng 1- 3

het er oat gns selected fromthe gro
unsUBShiR Li’tr@dRoFS %@@@?ﬂd@%ﬂ Selfethd frozﬂ th gmup H; straight or

b3 RRCatdite anate (r Biedihed netvtilsa b bk 21 GREATO,
Nﬁng,OOCFS, CF,; C(=O)R"; unsubstituted phenyl or phenyl substituted with 1-3
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,, cycloalkyl; C,,
cycloalkenyl, phenoxy; benzyl; hydroxymethyl; '

Fach R” and R’ is independently selected from H; straight or branched C_,
alkyl, preferably C, ,alkyl; phenyl; C(=0)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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15 cycloal kyl, particularly C3_7 cycloal kyl; C5_7
cycl oal kenyl with the proviso that the doubl e bond

W@ 2006083702 adj acent to a nitrogen; Each R6 andP@W/¥S1085/026606
independently selected fromthe group H, strai ght or
branched C _6 al koxy; straight or branched Cl1_6 al kyl;

(F:;( gaﬁa aﬂgl}%S&S,l?g{%\ng{\%g,y %%ﬁfeﬁ %%?al 81" branched

Wh 81, ﬁ%t%fe?rgbg']@l jg 2 st@al TBepRthReH & QGYEdhES preferably C,

1Bptl onal | cont aining 1-3” het ér oat ons
NIéﬁil Eadmngz)l N and S, unsubstituted or substitued
WI t h 1 or - napht hyl unsubstituted or
subdach IR exhdiRt s mmtepméemrl;a sdlegtetdzonaythe gosup H; C,  alkyl,
cl oal kenyl henoxy roxynmet hyl ; Each R7

Pr%f%lﬂakﬁg qlszrﬁgb %@@ﬁ?b?géﬂﬂyid?}?@ygr omH straight or
18 . ]
photgtt Koy Raist e grPUBES CreisamRiBlably G egpaient or

éﬁﬂé d n f.l en to which they are attached, conbi ne
br 1-%otarﬁtl‘lgya g %1 menbered ring; 26 WD 2006/ 033703

PCTM BOHRPRBASIndepehd BRtipseleREd friomiFoapagteat byanched C,

selected fromH OR sStrai ght or branched C1_18 al kyl,
aliylgpefaiably Clabd) fyénylsC=OWRE or branched C1_ 18

al koxy, efergbly CL.6 al koxy; NRLS5R16; phenyl ; Each

R10 Fanli RRiand B |1maes1@@@adﬂmly sgléf:@dtfé@mfth@ @rovp Hyaypraight or
H, CL.15 alﬁ 5 preferably C1 6 straight or
brag: %’1}’1 phenyl Each R12 is selected fromthe

gro ' ) .

br a hlg &elcé\IF%t/il froﬁh ﬁroﬁ%&%ﬁé&%@t %Tgﬁé&bﬁg&&{% straight or

207 Y hic(eD)RP* h ;

?E{}JLVF pre [f;f(%inl\gk alltéky(lgcg E:e( n;t/) ), aﬁﬁ&%%l% SRRy
beﬂ\leEﬁf?Hr angl; R16 | s i ndependently selected fromthe
group” H, Cl.6 stral ght or branched al kyl; phenyl; R19

i s dacb®eahd Rous idepgndeptlyiselstiedi fgom Bt stiaight pebranched C,

Cl_6 al koxy, straight or branched C1_6 alkyl; F, d,
allgfl; preferakip M@hen)&ﬁ?o@-@) R22; phenyl: phenoxy:

 madbehaglirie Korea PTARaR T ordtPar g CorlbPasispisht or
branche% C,,alkoxy, preferably C,  alkoxy; NR“R*; phenyl;
Each R®and R* is independently selected from the group H; C, ;alkyl,
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,
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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al kyl, preferably Cl1_6 al kyl; phenyl; C(=O R12; R22 is
selected fromH OH straight or branched d _6 al kyl;
w@ 2e0aiosdTo3 or branched Cl1_8 al koxy, pref erabl RCTUS2005/026606
al koxy; NR23R24; phenyl; Each R23 and R24 is
i ndependently selected fromthe group H O _18 al kyl,
20 preferably C1_6 straightgmr branched al kyl; phenyl.
An enbodi ment of a fourth appect of the present
invention relates to REoNp ds @f fornula (A)
wherein Rl is directly [fked e imidazo[4,5-
d] pyrimdine ring structure, hazjl%c'eﬁtically :
, t aut oner s,
and their use in a

accept abl e conposi bggg(

pol ynor phs and i sonmer St her gof

treatment of viral infectiph or to manufacture a
medi canent to treat viral infections, wherein: 27 WO
2006/ 033703 PCT/ US2005/026606 R5 4 1 RUN R3_X N
N R (Al) UsN 5RLis sgigcted from phenyl
substituted with 0-3 R6; 5 or ‘6 nenbered heterocycle
conthisMi;ng 1-3 heteroatons selected fromthe group O,

) d bsti d with O- ; 1- ht hy|
Subfl s sslesiechiiom pherAebst Rilph gl OSLREDic RambRFeh
0-3 , 7. loal kyl ., C4 1 | [ ,
helgrpels b e St B PR R Rl ug G tha s
su Sﬁtgﬁjfﬁ%g‘&“%rlo_ ﬁgﬁgﬁﬁﬂ@% %}bﬁgﬁtmb&@-@gﬁ g!il\%g;ﬁﬂlyl substituted

i ‘. cldatyl; € ) dBalkehAgny! ; phenoxy; benzyl ;
Wlﬁ’%ﬁ%ﬁéﬁ% or, i@%w%e casg of R5, optionally is
abs@AR* akd B’ aeliﬁdec%ﬁmm delert@t frop hHPogen; GaigHBY: ;
-CH2-CH2; -CH, CHz ;. -CHzZ CH2-CHZ CH2; -QOCHZCHZ
brar®Ged-Cralkoxy NRIGgloHor Irapched €, 21ks1; & €lldin kyiaehs NO,;

NR7%,%_CBZ%3 C]F3 ;%&%'&{%%)eh}%&lehgy&%r)z&%d%l&&ﬁefh%%_ the
case of R5, optionally is absent;

X is selected from the group —CH,-; -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 S, substituted with 0-2 RY: 1-naphthyl substituted with 0-3 R”: 2-
naphthyl substituted with 0-3 R"; C,, cycloaikyl; C,,, cycloalkenyl with the
proviso that the double bond cannot be adjacent to a nitrogen;

. R’ and R are 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,; CF,; C(=0)R"; phenyl; phenoxy; benzyl; hydroxymethyl;
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CH(CH3)-; -CH=CH-CH,-; R3 is selected from phenyl
substituted with 0-3 R17; (benzoannellated) 5 or 6
WOoreovbesd3 ar omati ¢ heterocycl e contai ni ng 1- 3 PCT/US2005/026606
het eroat ons selected fromthe group O, N, and S,
substituted wth 0-2 R 17; 1-naphthyl substituted with

oy oRoA R ARG ARRA I U BB G B tBaiBhPoflincleld C, alkyl
phif; SeUBIE” BPR A RAKIOloobiAWHAE B nitfbgeni ol RERIThere

are i1 ndependently selected fromthe group H
attadHed, gbinbate tdfoanch b Benfbeatkoixg; strai ght or

branched C1 6 alkyl; F, C; Br; |; OH CN NO;

NR1BRawdl R%@ﬁe;mmmqrﬂ@) wriggted frony H; Qesteaight sebeapched C,

hydr oxynet hyl ; 28 WO 2006/ £03 PCT/ US2005/ 026606 R
alkﬂi}@tﬁ%@r@ brapehechberml 9X5§3$§10§edpl?? 1 H, straight or

? {) 8 %Eg gd%:[tﬁﬁ f’?‘lﬂg%h? Sj,c") g@@ #; t%%gﬁ%gﬁ% fz)ﬁg{ﬁrgflgg Q&y%sphenyl;

att aehed,, conhi ne f.or - h0g; . .

o Rare olaBRRNAE bR 5 B o TG OF Fien IR ity

or R d 6l 5 selattedi Bhth 17 stPAiBREHLBrAEhEd C

al k%x%?‘%lg%%@e %gﬁ%/]lkﬁif %?L%Et}és se ec'tséd lgr omthe v
18 1, @=@)Retrai ght or branched al kyl; phenyl; R12
aklgigofgg'i ctgd f)romthe group H, O _6 straight or

br apChed] RI°kyé indepenylbntly Bdlacteddréthdhargeoup dE @ nsteaighy or

selected fromH straight or branched A _6 al kyl;
bratubedaikyd pi®12; 10 R15 and R16 are independently

sel ected fromthe group H, Cl, straight or branched

al kyl; phenyl. An enbodi nent of a fifth aspect of the

pre ' ' t ft gp&‘éﬂgﬁn%fnt'foﬁr&wt&t

(Al %‘%%Iﬁgpﬁaﬁ{ééf&t?&c% #ﬂ; agé?:&etg)t a@? conposi t ilons, sal t0 S,
cofpouads @fEs SmuRAALDsdsnaRdticabmecepatide towipositves) salts,

atreatnment of viral infection or to manufacture a_ . .
tauteeticramlymosphs and isamens apgrtaelr ue, Inanaeasment of ¥l infection

. R | ected fr. h | it d o
or §%B‘Iéﬁsnt %‘ftﬁge gﬁ??i{lg%gﬁgt,%y%e &ﬁiuﬁ#gﬁ@éﬁe‘gﬁ%@l &rocycl e

confajnyng 1-3 heteroatons sel ected fromthe group O,
N, 20 and S, unsubstituted or substituted with 1-2 R6;
1- na®dh sulbcted Siops phety dnarbstituted or substituted with 1-3R’; 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 R% C,,
cycloalkyl; C,, cycloalkenyl;

R® and R* are hydrogen;

R’ is absent;

X is selected from the group —-CH,-; -CH(CH,)-; -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 S, unsubstituted or substituted
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substituted wth 1-3 R6; 2-naphthyl unsubstituted or
substituted with 1-3 R6; C3_7 cycloalkyl; C5 7
waeywbosd7kenyl ; R2 and R4 are hydrogen; R5 i s BOBER10D5/026606
25 X is selected fromthe group-CHZ; -CH(CH3)-; -CH z
CH2- CHz; OCH2 CHZ ; -CH=CHCHZ ; R3 is selected from

T L e
R 1 T LS o v

do&B@é&ﬁB@&ﬁw‘?@E/ale@%@%w%ﬁ%gexwth 1-2 R17; 1- napht hyl
unsubstituted or Substituted wWith 1-3 R17; 2-naphthyl

sub®ath &f end W't is md@lo@ildkl"ltmel?ecd:gcb froal #yd groop H; stra1ght or
cycl oal kenyl with the proviso that the dou

branghediC balkeyy ateaight or Wh@@&‘exﬁlk}zb@hch@raﬁ@ﬁ; N’é\TOz;
N R ek Fe GRhRE R &%ﬁsﬁﬁﬁx; SPER) Sivekek ettty
e 3o i P 0y B R PR

éfdh t R RRRE, lght or branched Cl 6 al kyl ;
brs rglag faﬁ{ rancheéﬁ% 6 al koxy, NR15R16;" phenyl ;

RI2Ri*Ss §@1le@t‘éﬂq901§1rtﬁ@%¢rb@}i${ QPstirhighd oS bedrichiedbtkydf phenyl;
branched al kyl ; pheny Each 3 and R14 is

i ndEaen #Enild/RY ¢ lepénflenidy bblested dightH pstraighhetiegnched C,,
ad _6 alkyl; phenyl C(=O R12; and Each R15 and R16 is
alkymelmt)d,e@@d@)&ehadt ed fromthe group H, C -, straight

or branched al k nyl; 15 An enbodi nment of esent
nv@ach 6 and R 5 Sideprmasnals eclRuiest OB e EroupoRp LR iEht

har maceutically acceptable
or Bfiﬂfg"?%?lﬁﬂspﬁ‘%%ﬂ%lp tautoners, and isomers thereof

and their use in a treatnent of viral infection or to
manuf acture a nedi canent to treat viral infection,
whergi ambotliradit @lprietentinsehtbait aditf sioth pd;}m@ bomprlses the

unsubstituted or substituted with 1-3 R6;, 5 or 6
compounds of formula (A1), pharmaceutically acceptable compositions salts,
tautomers, and isomers thereof 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 1-3 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 R

R”and R* are hydrogen;

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
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menber ed heterocycl e containing 1-3 heteroatons

selected fromthe group O, N, and S, unsubstituted or
waewshsi7as ed with 1-2 R6; 1- napht hyl unsubsti t uP€US2005/026606

substituted with 1-3 R6; 2-naphthyl unsubstituted or

substituted with 1-3 R6; R2 and R4 are hydrogen;

ORI i urpl B o Sl AR 1A ¥ Yed

ux%ﬁﬂéﬁt@@&f X}n%e > eg@@d’ Wwitheds @ s ]']ﬁﬁttﬁgu%ﬁ{htéd 3r B&Bstltuted

aromat i c efero e containing 1-3
wibgetieypatons selected fromthe 30 V\D 2006/ 033703
PCT/ US2005/ 026606 group 0, N, and S, unsubstituted or

SUDSiach U aflqul't o il p Eicerthnapbey Fromy ssipstig b ettt o |
substituted with 1-3 R17; ht hyl unsubstituted or
branibet € yulkbyyéraisht or REnchEdh. #8yh i CRi LAOH: CN; NO,

NI R aehet FeC G ARy b ThengRy Rl Ao ey
o8 e fro%ﬁtﬁ%@“f%%%%%ﬁ%ﬁlﬁs ks

br%%eﬁhe%t‘ﬁw a@%‘%’br BRI A koxy: NRISRIS: phemyl
RI12 f18;q l@%&%ﬁ?eﬁm@ﬁ@ﬁﬁﬁg%‘@@ strai Ré&@@ b§$ﬂc§‘ieﬂt&‘lk}qr phenyl;

branche
| ndeReREENIAYRE e ﬁfde@énaeﬁ Ideleaﬁeaa%r@[megtr&zgnﬂ@hbfhnched C,.

Cl-6 al kyl; phenyl; "C(=0 and Each R15 and R16 is
alk;ﬂﬂpﬁ@zﬁgﬁlgﬁ(i@)ﬁélaﬁdt ed fromthe gr oup H, Cl1.6 straight
branched aI kyI and phenyl. 15 An enbodi nent of

pr edanh R harehRi‘oninidependestly @ﬁlentedsfpmthe @rpup $&L,  straight or

conmpounds of fornula (Al), pharmaceutically acceptable
brenghssalkylomd phsnyk tautorrers, and i soners t her eof

and their use in a treatnent of viral infection or to

manuf acture a nedi canent to treat viral infection,

whergh Binpddiet o2frebdnt iniverties g ds kewsnthhepydt comprises
unsubstituted or substituted with 1-3 R6; 5 or 6
compounds of formula (A1), 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;

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

R? and R* are hydrogen;

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";50r6

membered aromatic heterocycle containing 1-3 heteroatoms selected from the
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menber ed heterocycl e containing 1-3 heteroatons

selected fromthe group O, N, and S, unsubstituted or
waewshsi7as ed with 1-2 R6; 1- napht hyl unsubsti t uP€US2005/026606

substituted with 1-3 R6; 2-naphthyl unsubstituted or

substituted wth 1-3 R6; R2 and R4 are hydrogen; 25

R5 | bs o X 1S, : :

grovgy bf N BED miupftfe g5t SR 128 by
I 4 : . . - .

s O R R S AR o B alt bty BRRT

het e 92 ROBRJ FE1 i@.Ciﬁ&gJéﬂdé@@tl%f%le%led/@oﬁgﬁﬁd%’g%ﬁp&raight or

PCT/ US2005/ 026606 roup 0, N, and S, unsubstituted or
braithediC, ualkdxy sthaigh@oRiranthed ahtdidl; Fs (S T QEHACN; NO,,

0;3,R17; 2-napht hé%, unsubstituted or substitut e%yvvi th
NRER'; RGF, EXgh(RO)Rr@hrayl; phenayshengshdyyrexysetvd

fromyhydrogen; straight or. _branche 6 al koxy;
str & ihiel e%?f&mHa:ﬁ%ﬁéﬁlghkﬁgrﬁf?g@ﬂgﬁaﬁﬁwtﬁ;S‘%li,%htc%;
; 3R14: 3, CF3; C(=0 R9; phenyl; phenoxy;
bra?%‘f?lci-e X%ﬁlpshe%fi s selected fromH OH
st r gizgh r. [r lKY L ' .
&1 B et BIENEE sTOnl 1F Rt B BpncREq AN
gro R 844 A Qintdy aniehed BRI stRISAY: branched C,
Eacﬁaﬁg{%ép%lgg?{g& %%ep%tﬁ%ent ly sel ect;esd fglg?/nnH;r?nc © )
1S4 T3¢ . Of=Mréhehgd CL.6 1o alkyl; phenyl; C(=0) R12;
a%ﬂ% RSS and R16 is independently selected from
t he Fgelo &Y drid RY iSirglepahdbntlpselebedfedradhalgkyiyy Foig  straight or
phenyl . An enbodi nent. of the present invention in its
braidpetiiallgdpand phehpl es to 15 conpounds of the formul a
(A2), pharmaceutically acceptable conpositions, salts,
taut omers, pol ynorphs and isoners thereof and their

use 4rpeﬁb55ﬁﬁéﬂf3§f th@fpr¥ddrlinvd A ®eightt é?scpe_ct relates to
menitacture a medi cament to treat viral infection R5

coff@punidd g the fornfila (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

5

T R25
/
R N
Y | />—R1,
R3_X/ N N
Z
(A2)
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..,
cycloalkyl unsubstituted or substituted with one or more R’and C,,, cycloalkenyl

unsubstituted or substituted with one or more R,
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30

1 NR3-X,'" NZ 20 (A2) wherein UsN Rl is selected
from hydrogen; aryl unsubstituted or substituted wth
wWor®60837025 nore R6, heterocycl e unsubstitut edPOF/US2005/026606
substituted with one or nore R6, C3.10 cycl oal kyl
unsubstituted or substituted-with one or nore R6 and

one o SRR E MY e AARBISEHLEDL ARl Mt SRedid:"
urlsStE81eRC ke titien dhengiskipuRarG|G] hidrathrisordgialeaptionally
saturated or unsaturated, substituted or unsubstituted

in@udEiHomy dr vwae betergatoms pthieanain chain (roviledythen sher

nore heteroatans, in the main chain (provided that the
heffapaicBats et L N ahe Paoiss StbReaaaey belly tplcted

i t . Cc St h O —CH -

e QR TER G, SRRSO, Ok Brpoel o i,
-CR(CH,), CIZCE) CHL [ By CH TR OFE, (1 (G- O-(CH).

CH2- CH2- CH2) , -ggz%-lg(} CH2) 2- 4 -(CH, )2-4
(GHYGHR(CHY, .-, ~(CER)-NB -, ¢ Grizy Frchoalkydiden, C,, alkenylene

cyclo |1 , _6,,al kenyl ene (such as
(S@M%?ﬁ%kgzaﬁﬁwﬁ ¢; R3is selected fromthe

gr oy ; 1Skl ; ; 1 1.5 R . NRY...

0 e B e e Aot 6% 0] i ey LR
5 o0/ hrhica6d Bleteroty d18] Biydletiroeyde 61 thighete legfargbéath of said

aryl, aryloxy, arylthio, aryl-NR1O-, 5 or menber ed
arpktieylogy,crgltho phgl NiROeyicored orembéried hetenogpslel exyiheterocycle or

optionally substituted with one or nore R1l7, C3_10
thinhetasarkgie is optigralli shskijntedwithioseywsimaarady | C.aryetpalkyl,

cycl.oal kenyl. .with the oVi S hat .t h oubl e. bon
oSSR LOLE et kgL B ey Dp RS iy AR et DRE the double
bt e e e Y e e FT AL SO RORRE K20 smalioylene,
anRdkésylend epenaddatipless|thet Hahohnrisdsha lgrsobipatmmsatehisng

of hydrogen d-,,, alkyl; C2 18 al kenyl; C2_18

al kyfyis independentlk srlected fram thelgrpupiconsining géhydeagen C,,,

alkc}%;; Ci\l_fgfkenyl; C,,, alkynyl; C,, alkoxy; C,, alkylthio; halogen; OH; CN; NO,;
NR'R’ OCEF,; haloalkyl; C(=O)R9; C(=S)R9; SH; aryl; aryloxy; arylthio; arylalkyl;
C,,; hydroxyalkyl; C,,, cycloalkyl; C, , cycloalkyloxy; C,,, cycloalkylfhio; C,0
cycloalkenyl; C, ,, cycloalkynyl; 5 or 6 membered heterocycle, oxyheterocycle or
thioheterocycle; optionally R* is not -OH, -SH, =O 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,; NR'R%; OCF,;; haloalkyl; C(=O)R9; C(=S)R9; SH; aryl; aryloxy;
arylthio; arylalkyl; C, . hydroxyalkyl; C,,, cycloalkyl; C,,, cycloalkyloxy; C,
cycloalkylthio C,,, cycloalkenyl; C,, cycloalkynyl; 5 or 6 membered heterocycle,
oxyheterocycle or thioheterocycle;

Fach 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%
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NR7R8; OCF3; hal oal kyl; C(=O R9; C(=S)R9; SH; aryl;

aryl oxy; arylthio; arylalkyl; Cl1 18 hydroxyal kyl ;
w@30&03379x | oal kyl ; C3_10 cycl oal kyl oxy; C3_10 PCT/US2005/026606

cycl oal kyl thi o; C3-10 20 cycl oal kenyl ; C3-10

cycl oal kynyl; 5 or 6 nenbered heterocycl e,

oGERBLHS TR LA SR B,
SR BRI B ) G s S o

s atinintic, bl c ity ol
anel g i Bidaryl, aFgky. e iy BRdk bR R lesT tptionally a
oL A BTN T b 1 A GG ey
R Oheter ocy el & Each Ko Kha. M7 1 s\ ndobendent 1y~ <"
wittell egtneskefR'Om t he group consisting of hydrogen; Cl1-18

al kyl; C2-18 al kenyl; CZ_13 alkynyl; d-,,, al koxy;
d - Each R kpdl Ry iimncépendeaﬂy@sﬂ@mdl fixgn, thegropp consisting of H;

T 5 S LA s P
elRaPS CIACIE B paiRSROR el Tt ot carvonyt
gr(gl?fﬁf ?lgé%%% )a'lteﬁ{éa)fﬁ%h)k }ﬁﬁa?llé]]o%&g %é;ﬁ&advitﬁ the ?@t%géﬂ B Whichothey

meibered het’€r oc eterocycle o

ard BitahRide reepE o Brmba 8-dwebeyed kilerocyaly) each of
said aryl, aryloxy, arylthio, arylalkyl, arylal kyl oxy
( optHaoh &’ bynd R'Sisirgtepeenddntly selgdted kin Hhegiapt ¢asigting of H;
a benzylthio), 5 or 6 nmenbered heterocycle 15em16
Ofdxgneaﬁqyb@m abkenylt Gi.prrdleilsyy e, cydoallemidr.asdlkpxyiNR R

is optionally sybstitut wi.th 1 or nore 9: Each R
arylan R QAGiHETORR Iy e it o SrRba Brve Bkl
consi st | of ohi: | | , ;
COmLE i bR L oA o
€, Gl RL231KehTOC, REgcloalylal], NeycsilkenyT; aryl;
Coﬁgéﬁgggnygkgd thrg%%%m§§%éfggx§f0aggbup n(%1yc=§:reof;ny w
C(a0)RPnabinehperédhetacbdydle; tngetineracid tdsidurelimked dgengh a

to which they are attached, conbine to forma 5-6
Cariumyéggdlmét@mﬁzycl e; Each R9 and R18 is independently

;elk q% iesgggzlqrp%m %gla(h %re eu e %%I%)ﬁlt:e;/fg‘l%é% qgﬁs@st%; qf.cl—l;](%l_llss alkyl; C,

cychoal kenyl ; . ~al koxy: - vl . .
LR R tacaelall Cre B AONR Shamind RSN GIR tinked
thi\8SE amino group thereof; '

Each R* and R™ is independently selected from the group consisting of H;
alkyl; C, ,alkenyl; aryl; C, , cycloalkyl; C, cycloalkenyl; C(=O)R12; C(=.S)R12;

Cl-lB
an amino 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,  alkynyl; aryl; C,,, cycloalkyl; C,,, cycloalkenyl; an

-amino acid residue linked through a carboxyl group thereof;
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Each R10 and R11 is independently selected fromthe

group the group consisting of H Cl1_18 alkyl; d-,,,
w@bkdoetngd7pz3 C3_10 cycl oal kyl; C4_, cycl oal kenyl ; PEF/YE2005/026606

C(=O R12; 5-6 nenbered heterocycle; an am no acid

resi due linked through a carboxyl group thereof; 20

o) SRR SRRl SR e or o,
Jeyl I ' ' .
P Rk o T Gtk P BRERAE otk
C, Rakyathdo;R14, dyzldaligpeEndentlbylkeny b€, gaytioatkyirtyd; fyrloggn; OH;
consi st Bﬁﬂo H Cl1,18 al kélé' »C2 18 al kenélﬁ; are/l ;
CNeNQY NRC RO 0GR, hatalkyk ¢ =OIRken (SR Sidy REOIN(C, alkyl),

NEREGRIN G otk A OR Iy Bt ARG g Shch o safd aryl,

i I c . . . ]
or{QETERIRH B BRI R 5 cERBL o Bty o
phedgl aiskiylited4ith Q-Thiglogah épdroxpaikyl; Sroreomanibeired heterocycle,

residue |inked through a carboxyl group thereof; 34 WO
oxghesroyzikos bathaisroyseeres vasubatiuted phaehréitdiest with 1 or

sel.ected fromthe group consisting of H Cl1_18 al kyl,
MYFEFSBIy C1 6 alkyl; C ,8 alkenyl; C2_i$ al kynyl;

a . : . )

ol RorERTo TERY G LRI PRl Sl tom (b atoup congigting of 1

l qm( 7 Is\m’ -/ . -1, 8 lk ]-1 C4-10

ey o Y ey 20) N C1™8 ol Ryl
cy8ohlken gl G(CO)REICE=HRKy| ) ; aryl; aryloxy; arylthio;

aryl a] kyl ; and each of said aryl, aryloxy, arylthjo

ary |Rf?14 ik yhdepaysientlytsetecigd from bl)p/ Qlﬂx@l.lr?elkﬁ% Ens 9ﬁ<eny1; Cis

particularly a  phenyl substituted with 1-2 hal ogens;
alliyey; S X kYL 6 ARG wreltr: Rl e,

oxyé;%h%@i 40?. t.hi oh tg ocC clte ach H(re}subst'tute

or” oI W i oo S B TR SO BT e B

' L I

coBIRTER 15 R BRI bIPE, SO OO O Bl et

witiRNL8f RY kR Ybrm G2abBrabdkhistetocyrley Whi€ héﬂar@c)zrytﬂe)ﬁl dpticnally

C4-10 cycloal kenyl; C(=O R12, C(=S)R12; R22 is
substitepechdatit Of sehsd bednfansimoHjcidepsidie; 18 al kyl ; C2_18

al kenyl; d-,,, alkoxy:, NR23R24., aryl; C3_10

_cyc!%ﬁlﬂ@%@%d o GQy EDarR@kFNR 15 Each R23 and R24

'S IRQﬂi%psg ethe tgrgmstﬂeeg%ggg cf01rngis i%lgeof o lqﬂ%ltwg?kﬁf Igllflé%erably 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,
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, S(O), or S(0), separated from the imidazopyridyl ring nitrogen atom by at

least 2 heterocycle carbon atoms; and
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consisting of H d,,,, alkyl, preferably C2_3 al kyl,
wherein C2_3 al kyl taken together wth N of R22 can

wo oo0a103378%1t ur at ed het erocycl e, whi ch het er ocycPET/US2005/026606
optionally substituted with OH or aryl or an am no
acid residue; Z is selected fron1( =0, (=5), and

| "y seEpe o R BB brat i eﬁﬁigq“@krf% Y, €,
@ﬂ\é’j)q C3-10
10 §¥1‘6 ﬂ{ylteh%/ W‘(:%fg @%}l@%?{ég}?{)ﬁé% 3 alkyl; aryl,

such as phenyl; 5 or 6 menbered heterocycle, such as
pyridyl ; alkylar , such as benzyl; and each of said

Cl- #31 aibprlimprepbiherpsent igventign in #sningh aspestaalatea to

co%joilglc%-yog);@? g%rl%i{&a’ (Az%g,g}%‘l Hia}%l 9 1ch}éhé%c§e: ta%&%gg%lylosmogs, salts,

talﬁ’t%ﬁ?éi’% }'b(ﬂ ﬁ@é}fﬁ@ @hﬂﬁs&ﬂ@ﬁs&h@f@o@ Andi thbirkrsd iRf tB@AMen®bf viral
V koxy, hal o, CH2OH, oxybenzyl, and

m@btlon nd tdn maamfaqbulrea huaedmagmeﬁt tootr@atodrd onfeations,
preferably a saturated heterocycle wherein the
heteroatons are S, S(O, or S(O 2 separated fromthe
i m dazopyridyl ring nitrogepsatomby at |east 2
het erocycl e carbon atons; angd 35 WO 2006/ 033703

PCT/ US2005/ 026606 R2R s elect fromthe group
consisting of H d 18 I _ Cécﬂ oal kyl, (C3_
y
n

10 cycl oal kyl)-C1_6 aIkyI J ; kyl, such as
benzyl . An enbodlnqgi N invention inits
ninth aspect rel ates to 5c¢ npound§60f the formul a
(A3), pharmaceutically accegtable'%onpositions, salts,
taut oi ners, pol ynorphs and i soners thereof and their
use in a treatnent of viral infection or to
manufacture a medi cament tochgeat viral infection RS
R4A UN )'RlL R3-X1-1 NN Rzé z 10 (A3)

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,.,
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,-CH,), -(CH,), ,-O-(CH,), -,
-(CH,),,-S-(CH,), -, -(CH,), ,-NR"~(CH,), -, C, ,, cycloalkylidene, C,, alkenylene
(such as -CH=CH-CH,-), C,, alkynylene;
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wherein Uis N, R is selected from hydrogen; aryl

unsubstituted or substituted with one or 15 nore RG,
whedes3379x| e unsubstituted or substituted w t hPOIESN5/026606

nore R6, C3.10 cycloal kyl unsubstituted or

substitut ed vvith one or nore R6 and C4.10 cycl oal kenyl

o SR B G R B g B G it hinm
5 5§86 WhE&de@h téi%%%ﬁ 1] r@E erdePab ok hRBeRirocycle;: and each of said
unsubstltute 10 drocar on group optionally 20

aryhelryldkigargithics) rary’DNé{ er 6 ah@nbered lidteratgtle, Glhfhdterocycle or
provi ded that the heteroatomis not Ii nked to
thidleterocydea sy op’samil}hsﬂ&rtrbatadrm1tbemeg)lsrabe$RedC3 g cyniq)alkyl

the group consistin g and N, such as
owcyglp@ﬂfg of fl@pcgglgﬁl%y C4@|.quc10a1k€(1}§[(1®q§}t e p@:[zsqjh@t the double

w1 e e G PR Vs (2 B PGy,

rpmh ek bie ﬁﬁ%ﬁ(_yigaeﬁe ahk XVdRABrigds At I 588 rbon atoms;
? %— al kynyl ene; r3}6 WO 2006/ 05307%% oS

PCT/RIS2 ﬁ&@p@ﬁﬁﬁﬁﬂy R@lecﬂecbﬁbﬂcﬂiﬁ(grbupmohmtlggmﬁ ;hydrogen Cis
conS|st|ng of ar){ | ox Ith|o aryl -
allsyl; €, pelsayb & het ]éYlfs}ély hﬁzmvh bodie Pe%logen OH CN NO,;
Nkﬁ%‘%ﬁ@ aﬁ% ShisSBIRe sl néﬁoawéd aﬁ%lpé}fo%ry% arylalky];
C R R Y s € PRSI 60 S EPRalRthior o

cy@l@é‘ﬂ&éﬂy@ al, c}’dyclﬁalk%hﬂ? 5 ok 6&hgﬂ1|bere@l4hét@r@dy@lé) @kgﬁéltéi‘ocycle or

t he’ prow so that the double bond cannot
thacd}eaﬂenyclem];&mnaﬂryoﬁers nt QWH; B, bleiopraxioso that if X
is an al kylene, an al kenyl ene or an al kynyl ene, then
X ¢ d?arpss i eaﬂen‘dwbsglwra@&ﬁﬁ%i Bam thragriosip COHSlsﬂng of

}ﬁ{} E@gﬂe”tlﬁi’% zal 1 2 m%ﬂ(gm( ﬁg al@gfil a@ﬂa}l?; halogen;
O AR O Pt L ey S M
argsﬁmcms ylamd ¢ hlwydl@%hﬁdylm | Gridicydr oﬁyl@bgﬂdyloxyf

=10 cycl éal ki 0 cycloal’kyl oxy;

cycloallodthiy IG l;;,lctyploel’ket@d Cyetyaidalleyyyl; 5 68 610embered heterocycle,
cl oal k nyI nggbered het erocycl e,
OWi\?FF‘é'P@f %%JF}EO]G?"H‘?‘W eterocycle; optionally, R4 is

0% 3 PGt B BlaetRac By Lo AIRSRIRO kS BSRRNes 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(=S)R’; SH; aryl; 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 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

. 19
with 1 or more R”;
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15 hydrogen; d,,,, alkyl; C2.18 al kenyl; C2,8

al kynyl; d 18 al koxy; d _18 al kyl t hi o; haI ogen; OH,
W@NsMEZD3 NR7R8; OCF3; hal oal kyl ; C(=0) R9; C(=B)ROS208526606

aryl; aryloxy; arylthio; aryl al kyl; O, hydroxyal kyl ;

C3-10 cycloal kyl; C3_10 cycl oal kyl oxy; C3-10

ol gL AT St Er o SSDNL 660 I% SBhE R o1
CLERee PRl e AOCEIER IRLONE e Sk sttt i

heabtoele@@(AO)ra: keag) R”GCan bniabkyeny tesidile 8ked Kaxyigh a carboxyl
a 18 al kylthl o; C3- 10 cycl oal kyl, C3.10 cycl oal kenyl

group@ﬁeﬂdbf,czﬂtelm&ih@yyk aﬂthRogegethé}intH\theN(D‘a”prRTR&zhlch they
OCF3; _ hal oal kyl ; = C(=S)R9; SH aryl; aryl oxy;
arg pjteehech: comkyn«atmiﬂrm a§r§/mlk]8ﬂ1©§l§ﬂe(%9€‘j’¢éﬁal ly a

oxy%ﬁ Cé}/l%s:) @?1}! | al ‘@QB}?E@%& B éllséztgﬁ %p%]eé’%?é szonmgtmg of H;
ol SR Rep i sV BNl RO, et S

I I ally a
w8 SR SRR Do L o i

OXy I’]ﬁtcﬁrld&mdi ®'db ifdépreleatigaytdcead ﬁ?d;ml&etgmﬁpnha |gk§ﬂ1p
is optionally substituted with 1 or nore R19;

cozsxsahgziﬁmilpmtkylsmgaﬂ@mls@ém Falsallyl; @n@lcmorﬁlkenyl aryl;
ogi%endentl O!lctedf thhe roup co fBjé(% of H
45 CterRIR: angryind Al 1epidye Fpkedough a

al kepyl ; 5-6 menber ed heterocycle;
Ca@o@iqﬁié WP ergs)f] :an am no acid residue I|nked

thr ogghy ﬁdg@émw seEQERP fidAE HIRO ro &cﬁ{s'ib%ﬁi Cf‘z?a]kyl C,u
and RS, ther With the nitrogén to whi ch hey are

alREdAE ng?lcraekﬂpCz pemlsalkefyheanizenied dead ea@ahy@hﬁked
Each an 8 is independently selected fromthe

thigeglpar emine growp derepf; o4 C 118 al kyl; C2_18

fl X ’1%%5%%'“3@%%%%?%%@ YRS corfikig of
Cyi Q‘EQ 90 eMEMAL, QAR e, EMOIIR CondyBbilelyl; an

arRRRSASd lréHild@é litkeCthrbBighl ddrbofcil drdupl theruof; C3 10
cycl oaI kyl ; C4.10 cycloal kenyl ;" aryl; C(=OR12;, 5-6
mentRT Esdndepe:ctmyba‘ elecied froim thagialy avistiing oiked, ,alkyl,

t hrou car boxyl group thereof;
preferablg C,alkyl; C, e}llker%yl C? s alkynyl; C

1-18

alkoxy, preferably C, ,alkoxy;
C, alkylthio; C,,, 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),
N(H)S(O)(O)(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 thioheterocycle each unsubstituted or substituted with 1 or

more halogens;
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R12 is independently selected fromthe group
consisting of H, O _18 al kyl; C2.18 alkenyl; aryl;

w@30é/083703 oal kyl ; C4.10 cycl oal kenyl ; an am noPEL/UN2005/026606

resi due linked 15 through an am no group thereof; Each
R15 and R16 is independently selected fromthe group

CONSy: St f . X - enyl . C2.18 .

ol ko R2pPH I s i edihsthlpiccted ol B ¥nnciptbting of H

a 1R | egl | i tchr g : hoex :
e R RS AT R LA T e s (A SR
cyetmdkatylnG(ed)RY, QP=S)R™; al kyl, 20 preferably Cl_6

al kyl ; 'C2,18 al kenyl; C,_18 al kynyl; Cl.18 al koxy,

pr ef BT &bingependeratik selgcted Gl 81,0kl G, [halkyl,G3; alkenyl; C,

cycl oal 5}94; C4.10 cycl oal kenyl; C4.10 cycl oal kynyl ;
alkexddR; ROpryLdN;, aickallgdeoRad cydarbenyial oal kyi ;

ﬁ% El%%%z%é%% _{}% éﬁ@%‘ﬁ%ﬁ% ngegtle;‘ﬂ(sglsa@tlh)g}grptlﬁitb? group

BB st R ol ek G o R ChealR kB fogether
wRAN lof RPahYofmZpsdRYA h%’e@é%;i'ctlél,tﬁﬁicwiﬂe@er%'c le is optionally
hal ogens; hydroxyal kyl; 5 or menber ed hete ocyc?%,

subsyihetenoiely O oearyliraicdmineydteesidel; unsubstituted
or substituted with 1 or nore hgl ogens; 38 WO
20067 (3 ta3edEPnUE20D4+0266d6=NRioh R20 and R21 is
[ ndelgzgndent |y selected fromthe group_consisting o

f H
c1_18" i selectedy fropp thangspupicagsigting of af Hd .a) adkyl preferably C,,

- | | ; | . C3:10 | qalkyl ; 10
alkfsfoa AN PRz Py B T Cray I Bk s rairlogfirD-C.
: 1 | N g 3
Bl S ddyald o tfyeltent oyl
alkylerylabk@dnyd befaylhafk? 8acindf £234 G s, adlkylepesfmbly ¢, , alkyl, C,
selected fromt consi sting_ of H

o GOSN R e A R LU ERAO A

I i of r .
<R HRD i Re e R AP B84 hon 1 ofcach
of Wb atyUC e &1t hGld, THLOH ) 0:8fbedyBAhADBE hld hetdrbefile having
10°Z i’s’ s€lectéd from (=0, (=S), and (=NR27); R26 ‘i s
3 el erbed atemm predergblyup satunatied tHeteyoof clefwhidreidithetheteroatoms
cl.oal kyl , such

arg S, S B LG h Reidefad Fromt e oljeigar Wit ting nitfogen atom by at
leés%étaé%&fﬁgg@lleg%kgdn%emss aykyl; aryl, such as phenyl; 5
or menber e f'e

eterocy¢l'e, such as pyridyl;
R” is selected from the group consisting of H, C, , alkyl, C, , cycloalkyl, (C,

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

An embodiment of the present invention in its tenth aspect relates to
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 aryl, such as benzyl; and each of said Cl1_18
al kyl, preferably d _4 alkyl, C3-10 15 cycl oal kyl,
w@0&03379x | oal kenyl , (C3_8 cycl oal kyl ) -Cl. 3 al RgT/US2005/026606
C5- 10bi cycl oal kyl, adamantyl, phenyl, pyridyl and
benzyl is optionally substituted with 1-4 of each of
ClL 6 al kyl, Cl.6 al koxy, hallg, CI—|2CJZC—5L oxybenzyl, and
OH, and heterocycle having B to 7RTar bon at ons,
preferably a saturatedrhet enncycl g wherein the
heteroatons are S, S(O) ,Yor sepayated fromthe
i m dazopyridyl ring nitrogen afjom 20 least 2
het erocycl e carbon ﬂﬁgg@; NI'S selected fromthe
group consisting of 'H, “C1_1§| al kyl, C3-10 cycl oal kyl,
(C3- 10 cycloal kyl)-C1.6 al kyl; aryl; arylal kyl, such
as benzyl. An enbodi nent of the present invention in
its tenth aspect relates to (A% compounds of the
formula (A2), pharmaceutically acceptabl e
conpositions, salts, tautoners, polynorphs and
whemirer s t hereof and their use in a treatment of vira
infection or to manufacture a nedi canent to treat
vird? §Nection 39 WO 2006/ 033703 PCT/ US2005/ 026606

R5 5 R I X NN.Z . wherej.n. U,SN:
r 1% s eratiedrombyarbin! CapdBued ARty Sl one or
i A . 0 6

SRl it Ry shsBBed PR LR R AP BRI O Emare B! C..
cyelralidy] uhsebomidtyd ovBEbRStddHvath e SLBDE REARY W tdycloalkenyl

one or nore R6 and C4_10 cycl oal kenyl 10 unsubstituted
ursubstibged busabstiiutdd onth ane oomer&B’; X is sel ected from

t he group consisting of a divalent, saturated or

unsat ifrselectied &igpa the grawp emsistingft » difaenicsatgrated or

bR EEL SRR R BBl (v el gp YrallB obtionanty

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,-CH,), -(CH,),,-O-(CH,)
-(CH,),,-S-(CH,), -, -(CH,), -NR"-(CH,), -, C, , cycloalkylidene, C,, alkenylene
(such as -CH=CH-CH,-), C,, alkynylene;

2.477

R® is selected from the group consisting of hydrogen C, ,, alkyl; C, , alkenyl;
Cous alkoxy; C,, alkylthio; halogen; OH; CN; NO,; NR'R%; OCF,; |
haloalkyl; C(=O)R’; C(=S)R’; SH; aryl; aryloxy; arylthio; arylalkyl; C,,

alkynyl; C

1-18

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

R’ is selected from the group consisting of aryl; aryloxy; arylthio; aryl-NR"-
; b 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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heteroatoin is not linked to N of the nucleus), said
het er oat ons bei ng selected 15 fromthe group

weomwsiosi7ohg of 0, S, and N, such as Cl_6 al kyl RelEUSZ008026606
exanple -CHZ -CH(CH3)-, -CHZCH2-, -CH2-CH,-CHZ, -CHz
CHZ CHz2- CH2), (CH2)240(CH2)2 4-,

R S oM i ) i S LORIO i

oxycyChhabicyd |dﬁmi§0h ea0all; € é?@(%lk&%rlfvﬁi@ﬁ%ﬁé‘gr&h%‘ﬁlat the double

consi sting of dro en al kyl”; C2_18 al ken
bagr ggngit lbyrmﬂlaceat tqe naﬂmgeay H @mthﬂl@pmhsdmlm 1ff?éisagreaﬂ,kylene,

afg%hé%ne %ﬂnﬂﬁ;ﬁ?gy I8p6s ’%ﬁp ﬂ%l?}?'%lggsoét lggsf gaqamr;l atgmyg
& d& ¥ B fflenderak aLeU Sivdftied friud %fdu%%%%% of

Al Ry nlk; 15:2 OfallRerffEOE! 1k gl €T 0GYIeh alkylthio; dhalogen'

eteroc c e of thi ohet erog I'e:;"®25 |§1sse I“ect e

OH GNTN@Z,gNﬁdb @GE,lI&tl@&i@ybe(a@R (}1&3}18;(8];-1 arylj ht’!y'l@xy,
| - NR1O- nmenber ed heterocycl e,
argipissper oy G Ohy dihoRBod Gayeicbrallid Ceaepelotliging; C.

R BRI or R s B e hocycle,

@@&&@gﬁ@@gp@g@% dhjcphet erocycle is optionally
Substituted with gﬁe@or nore R17; C3.10 cycl oal kyl,

oxy dechdflaoyl R'Gis iridiep endé@tgj' kalbctefl4rdit thy ghoab K@ﬁbiétmg of
with the proviso that th oubl e bond cannot be

hygpgeeite, ksl byl G Ik b prbsionCL haikyimis C,,
ey el ot ArHIkeAELS rséﬁgeywiqﬁlé%yﬁﬂa@'g%%e &, NG NRR
0@%@5&#’@3 GF Otk B PRy e kst

o ERAECR) (D R a  Br® (B B 5 o

6 1ﬁblm‘t&|r@d he’&lwdy@i(ey oxyheerddyichs oﬁﬂﬁd)}@ét&dcycl@}ﬂlSh?fdroxyalkyl;
yl OXy,

dr oxyal k C3- 10 cycl oal kyl 10 cycl oalk
ne%e b of @%iy wal ey iayearythio, &,albjall Reﬂylykylmf (cptionally a
6

ogEonaN KD <?m1é'ﬁa§?ye?§8w OB Eineaieered pejegocycle
oxgiﬂ@r ogééﬁi‘i’é '%l Mligﬁélt@ﬁéc%‘él 3 aI g}ﬂy@l is BBﬁbﬁB*lﬁ 9u9§t1tuted
W1(ﬂ11 ,ar,matdd®xy; Cl- 18 al kyI thio; C3-10 cycl oal kyI

C3-10 cycl oal kenyl or C3-10 cycl oal kynyl; hal ogen; OH

CN: Hech'R' WRARis H@ta‘[?)@ndhatlp atlegied ffZQmehR%xoﬁ;() z@fBting of H; C,.

H_ ar arylthio: arylal
a?kyl % yalkeny ary)i Cono C}ycloalkyl C, 1Oxézycloaﬁ<enyl 5-6 membered

118
heterocycle; C(=0)R™; C(=S) R™; an amino acid residue linked through a carboxyl
group thereof; alternatively, R and R’, together with the nitrogen to which they
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;
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15 aryl al kyl oxy (optionally a oxybenzyl);

arylalkylthio (optionally a benzylthio); 5 or 6
worenb®esa3 het er ocycl e, oxyhet erocycl e or PCT/US2005/026606

t hi ohet erocycl e; C _18 hydroxyal kyl; and each of said

aryl, aryl oxy, arylthio aryl al kyl , arylalkyloxy

(oponal o £ R HREARKbn A BRI B COBLLORE Lk

|
Coﬁéﬁé%g%. one{xfe fed 1s ttrb’? ﬁltlkgg %I%b' 910% r’ nﬁ?%ﬁa élﬂ)/l\ryl
(R@)Rﬁﬂ&l@&néﬁlbb%&h@t@ﬁﬁ:?rgley aﬁ@h@mb@md festdﬁdwbn]gécbtmough a

consi sting of H, al kyl; Ci1.18 al kenyl; aryl;
caﬂ8»$®gnv@pdmﬂkgi, C410 cycloalkenyl 5-6 nenbered

het cycle; ;an am no aci
F os ki d%ucﬂ(anﬁfyoiﬁgéwt% ér&ﬁbéacygrougr%ﬁlsm&%f 7 Cu alkyl; C,

SR ?f oy s e e ERE P iy P o GO el e
thFBRIBILAS Andied %f(gﬁae/g{e@eoﬂzach RO and R18 i s | ndependent |y

selected fro group consisting of HH OH C _ alk

1 CEachIR%%amd RE is ireleglenalektly selectedciroinothkelgroup cGhsisting of H;
al koxy; 118 Y~ 218 Yi 310 Y Y. 410 Y Y~ 118 Y, aryl an
lagratﬂqd Goialkersl; Guealkynrb aryhGugtycloallad Go, gydoplkenyl; an

‘:“e?e&fwfuq U AoHaR A e 08 PPSRT he or oup
i cycﬂ%éﬁﬁdﬂﬁfy%l&ée{@rg&ﬂ#ﬁ et L SR
préfbaenbesRgLiE 8%111@@15/5611 €, ,, Alky@diyl,o, mfaﬂtcd(gr P%fémﬂy K ketdoxy;

through a car oxg group thereof;
C.isadependeay) gydelspl &4, cyclontieayy @%rﬁyclmﬂﬁmwﬂ@alogem OH;

ity RReRes O ol b o By i SR 0 By atky),
-fbg@fgz@@@ﬁ LG BB B A Bl e

s SaBiIHRIS, ﬁ(l}%?ﬁiﬂ-%yﬁh%@ﬁl\ﬂed x%h]lsolaﬂnGYé‘Mblogéﬁy éaar@ulllﬂy a

cyc oal ky cl oal kenyl ; an 1o am no aci
phreegi sfestitirrededithH-2 hglogans drtsboydaliybdpor Gwmeadfvere@l\@tel ocycle,

e teFoR TPk HoHe GrsD ey Epubsaifge Of e R BN L or

_mgle%agog%@lynyl c 18 al koxy, preferably Cl 6 al koxy;

/I thio; C3.10 cycl oal kyl; C4.10 cycl oal kenyl ;
CA- NGO K RAYS i m e‘ﬁﬂ%ﬁﬂ&@e’iecte@\fa ‘oMNGhe é?@%? B@ﬂmstmg of H;

OCF3: hal oal kyl : C(=0) R22: S)R22: SH: N(CL. 6
C,alakiyy]) preferably C1 ] alkyl C, zalkenyl; C,  alkynyl; aryl; C, cycloalkyl; C,.
cycloalkenyl; C(=0)R”, C(=S)R";

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

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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15 N(H)S(O (O (A _6 alkyl); aryl;"aryl oxy; arylthio;

aryl al kyl; and each of said aryl, aryloxy, arylthio,
w@egbabiryd substituted with 1 or nore hal ogenspPCT/US2005/026606

particularly a phenyl substituted with 1-2 hal ogens;

hydr oxyal kyl ; 5 or 6 nenbered heterocycl e,

oxyhet erogyel ecor, hh shel el acusle aaghsusubst tiledrry ¢,

ore h. "'0gens’; 20
I fr 0
al@%’ln & ]§§§Ifdr1]§a1k?g Ghen q% @ig}ﬁcﬁl@io‘ﬁﬂéﬁ (rj(éafl %(}e?ﬁ%?ﬂ(s@ . iycloalkyl) -C,.

aﬂ@f _,]A}yb,lsklehyals “ph@ﬂy]l:& al 6<1y1|eyrtbera11 Yetera3yde sugblas @bfklﬂy,l,

C4-1 . cycl oal kenyl

alkylaepleidnas Peléié}’]e eng@agr %mﬁ %ﬂS)H@’ PSE%F%@}Y C.calkyh Cs,
Rl forticteak e R o RARTC Stk ey el

dagnd Y RRRAON tdyida laeatireziT BB tﬂﬁaﬂ&%@sﬁﬁﬂe@ﬁﬁﬂpl 4 of each
a'gbn5|st?ﬁ@ gflﬁy(%g Ik§l g{eferabl C2_3 al kyl,

Of\ﬂﬁe pEiy, @2 adkaatykyald, Wﬂo@e}thwzyl wntHON; eﬂd MErcaycle having
sat ur at ed .he cle, i ch heteroc
3 St RaP A BT P e A Tt ogy I vgerkn i Heteroatoms

oSS O 4D s b33 b5, B8 TSl BB BT arom by at

]e&ﬁ&&&ﬁ@ﬁm&ﬂ@ﬁhﬂhﬁ1@m@upaﬁdn3|st|ng of of H Cl1.18
aIkyI preferably C al kyl ; C3. 1OI¥cIoaIkyI such as

Whisospbiceed frpky tf@%mmemerqﬂ s alkyl, Cyp cycloalkyl, (C,.
cyclo kyI y such as phenyl; 5
10 C(YF @ lﬁéwfﬁex%lg}’iw éﬁgr %S}%m(é! sughe gs é§ Bl i dyl ;

al kyl aryl, such as benzyl; and each' of sai d Cl 18

al kyl , preferably Cl.4 aIkyI C3_10 5 cycl oal kyl ,

C3_14n extHoenhicen )éf the( Iﬁs&iﬁhﬁb@@bﬁm its €levaned éﬁsﬁect relates to
C5_10 bi cycl oal ky adamantyl, phenyl, pyridyl and

copapyids tbptformala (ADupkainmaceaticelly Accepiahle cemplesitisis, salts,

ta%%?m%ﬁlcjg%]lé@%Cl € 2 kg%lé]e t%l o(fcﬂ?;lqgg}r ben t:ﬁ%dtmeng of viral
mﬁegaﬁﬁfo&}ttbxn&éekwretﬁg @eal%ﬂw&gream?émfbcheﬁ

teroatonms are O 2 separated fromthe
i m dazopyridyl ring nitrogen atomby at 10 |east 2
het er ocycl e carbon atons; and R27 is selected fromthe
group consisting of H Cl1.18 al kyl, C3-10 cycl oal kyl,
(C3. 10 cycloalkyl)-Cl_6 algkyl; aryl; arylalkyl, such
as benzyl; An enbodi ment of|the present invention in

its el eventh aspect reR tes
\>—R1
R3_
R26

(A3)
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,,
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15 conpounds of the forrmula (A3), pharmaceutically
acceptabl e conpositions, salts, tautoners, polynorphs

waraeiosypers thereof and their use in a treat meet/USL005/026606

vi ral i nfection or to manufacture a nedi canent to
treat viral infection R R4 1 j N R3-X, NN 20 Z R26

ek O e e D B ey

ufy Y. : A bstituted with one

bR %ﬁﬁ%‘%ﬁ@?&g@? " PCT/ US2005/ 026606
cyclXas kalbctod $rtaatthé gteeh esnsisthet bf MHBEhIME BatORSeq or
nore R6 and C4_10 cycl oal kenyl “unsubstituted or

ussaerateditsadpstituthd omarstbsitiugedRE; CY hysireedrbon egotip optionally
. the.group consistin f a.divalent, saturated o
inshetfl PHP & MRS FRAPRRS if e @R Ehei BE0 sledhat the
r: ' [ i ne ' .
R it ARRER (9B bE R elecy; A el RinBRERcted
fromt hiegabaprdossistihg lof 0y &) ahd NY sdichtal €, DHIKydt8d, (fo? @k@mple —CH,-,
het eroat ons being selected fromthe group consisting

_%(@3)8,'(:513&%" 1 C&é’@ﬁz_‘ ﬁ"qﬂk gﬁ_éf@ i D/ '&HEbE)J‘@‘(CHz)z.[/

(S iy ) B TER. - G ol 5. ALier Lene
B -NBIOH( .10 cycl oal kyl i dene, C2_6
(Sgl&%%ﬂ@gﬁ% 10 I(lé%)égagﬁynééh%ﬂ CH2-), C2_6 al kynyl ene;
R2 iR ib hodgesndientlysebetatiroth fieqroupeogsBtpgtInsidebi@uC,
of hydrogen Cl1_18 alkyl; C2_18 al kenyl; C2-18
allyk day plkeoyl; K8, .plkpnyl (3 allexar €y, aiiydthiodiadggen; Q@H; CN; NO,;

N 5 T T L o P S ey
Ch s SR e ey e el ..
cyeksilaalyiy0y| ¢yBodlky RyITB R @ REMBRERT RE¥EIS/cle, oxyheterocycle or
th(i)(;%/e?eel‘toi}rfglg;y ore or

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 thioheterocycle is optionally substituted with one or more R”;
C,,, cycloalkyl, oxycycloalkyl or thiocycloalkyl; C,., cyclbalkenyl 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;

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)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 thioheterocycle;
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t hi oheterocycle; R3 is selected fromthe group
consisting of aryl; aryloxy; arylthio; aryl-NRLO- 5 or

w® 2008/083302d het erocycl e, oxyheterocycle or PCT/US2005/026606
t hi oheterocycl e;; and each of said aryl, aryl oxy,
arylthio, aryl-NR10-, 5 or 6 nenbered heterocycle

oxy he4 @ RCafd RVGS n{cna'p‘éﬂﬁfeﬁﬂg %é%@al @9&5@ g;e-{lg%f)ﬁylftmg of

substituted with one“or nor

hydyeyn) Ggl Kkl @,  tdikaoycCoakikyhil; €. Wk Icoala}ﬂeﬁmo,

with the proviso that the doublé bond cannoF
cyshijadledn €, & eycdoaﬂkenyﬂg@nﬁs 1L-C)N1®Eﬂkyhyel bahvgeapOH;a(t’N; NO; NR'R;
n_al ene, an al kepyl ene or an al kynyl ene, then X
O@%n%\a %aééY lat (FQMRt C Dk 1l aral wgloxysamdttiie; arylalkyl;

ect.e

arg qgf@ t%%na&igiy% B%&lgeipzsﬁf alylaﬂgﬁtiwm(gfgg) grlgfgqphwlthm) 5 or

6 fRnitral !ﬁ)éfé).‘!)cﬁz ol&h@{elfB&%l pﬁ%@ée@éyg%g @?d%?%%ﬂkyl,

ar@—eachrqflsalchattyﬂ,caryloxya anﬂho pary&?dlkyb hiéyfllalky%xy (op’aonally a
cycl oal kyl oxy;

dro aIkY 10 cycl oal kyl ;
eg@y adisyl %);Pt(ﬁpﬁo@l}l@ b@?éﬂ@éﬂbkéﬁ'@ﬂ 6 nmemah@red heterocycle,

d ;het er.
’%’-’1%#‘*9?5‘%‘433% g o LS SRR G Bnifnsuppsured
Wl&’ﬂ:{/dﬁg@g@ﬁ’m%% Each R6 and R17 is independently
selected fromthe group consisting of hydrogen; Cl 18

al kyHach @ a8 Rilik enyependend sl tronGhe 1 Fli%l‘ﬂhstm of H;
C1_18 al kylthio; C3 1 cycloal kyl, C3_10 Tycl oal kenyg

C.arlld; @, aikl@hyiaam,r@j » Cnddvadleh C, gdyclﬁMkeN@E 5-O\RvdR8bered
he%éyﬂ?,i&(ﬁ)ﬁ f%%) R5; %ﬁ?ﬁﬁﬂkiﬁpd;ﬁeg%al% n?{%ggﬁﬁ carboxyl
RN AR AL S
ar Byl afy@%%eeary%ﬁmw AP gy eoch of sai¢

( Optﬂa@n R bid R ° BiMBEP&Yd entlydIe B K Hoh R £QRH QR
benzylthio), 5 or 68prrerrber gag het er ogyc l'e, é kgt%gaOfH
Oldxghealkyb clatkatyli O pbedledlagl d, & cyCoalk@nky:dr 0 EJ)%E)Y INR¥RY;

is optionally substituted 1 o ‘Wi'th’1 or mdre R19; Eac
arpraaidirReadid refﬂdep &ndted tthyough &t amdnd goonp Heergobup '
con g 18 al kyl ;. C1-18 al kenyl; aryl;

?eslailfn 5@5{ Ryfis H’&Pf@dé%}’ é%lﬁkt@ﬁﬁromsh@ gl dhegroup

) S : . arv:
coﬁsgé : d‘% &Y ﬁl, C égﬁiy(h?’r ﬁgﬂk‘%@a - gﬁlbalﬂ ,%Ew cycﬁ)allkenyl, 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
through an amino group thereof;

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

amino acid residue linked through a carboxyl group thereof;
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group thereof; alternatively, R7 and R8, together wth

the nitrogen to which they 15 are attached, conbine to
wo 00033783 6 menber ed heterocycl e; Each RO and RIBUB®05/026606

i ndependently selected fromthe group consisting of H

OH;, Cl1_8 al kyl; C2_18 al kenyl; | C3_10 cycl oal kyl ;

3 SIRAREIRT, bl U . 0
P BB, SIS CLOOEEL o STRTARSE g0 £ sty

C,alaklyy1thi6} €, ) cydbalenlyIC, 0@§c]baﬂ<eylgﬂ;¢34[1J©§Icloaﬂg>fri§ﬂ; halogen; OH;
cycl oal kg{f%f; aryl ; d:O R12; ,5-6 nepbere
CINENE),OMNRC [Re ; QfeF sl lnalkati (=8I dGé=9)Rnk 8HL CrORKCa alkyl),
r ro hereof; R12 is.independently selecte
N@éﬁ@? @) @néﬁ%’lﬁi&ﬁ@? é%ylﬁﬁy;&ryfﬁhl%frﬁlsﬁm%ﬁ/ exch qusaw? aryl,
ny.J.; yl.. -1 I X I ;
ar gl iy B0y o SR R, G BB (ML alarly o
pHeh§t e@bstithaehwithSl -2 hdldgkas] Isy droseakpliensd ¢ nrehieaté theterocycle,
fromthe group consisting of H ~Cl-18 alkyl; C2.18
oxyhktangty clepr igoheteyanyicle eachiunsabstiited or sabstitiitedoyithl or

c%ﬁlbagal kenyl; an amno acid residue |inked through a
me RFFYr oup thereof; 45 WD 2006/ 033703

TR OOELAT R0 g GEREAERG RS S o1

t he ‘group consistin

C ChillbylablafbiabGZCL AT IkeNyAlke -@18a1k§&m;lar G, 1&ycloalkyl; C,,,
L e q:}Za 51 ywd ,“Iyal kg%; *C1437al k%/fltl’afl 4 cs_f’o !

koxy, prefer .
cyclpallamykyC(=QR ™ (=R ‘pal kenyl ; C4_10 cycl oal kyny! ;
hal ogen; OH, CN; NO2; NR20R21; OCF3; hal oal kyl ;
C( =@ Reindepergiamtly: se@q;tectfrﬁ@) K @HpCall aklyy); C,galkenyl; C,
N S Cl 6 al kyl); [ I X |t hio;
alléé%); Qfgl%lgzg)agiﬁbteagﬁc h‘é’éﬁ(rﬁmﬂyl%,{gaﬂg%{bIlbi;Y ar Iylot hi o,
lal » i tuted wi.th.1 h
pay (L T B IR ERAY FREEET PG Lopabpeap
; ; d ,
Cogélg‘ﬁgé )é)? lg%’ i/%lweaﬁléﬂ Pﬁ?fo ete rtg‘t‘:?/l% ?Ié %glg%%ﬁ{uﬁésuagg% tta llj?% aogether
with N BPREI b8 W daburht&d het®b & clahaaen hietekBcyras it dpttonally

and R21 is independently selected fromthe group

substiited with O b aryCbsr bd ahind gcipredfidugbl y C1_6 al kyl ;
CZ_18 al kenyl; C2-18 al kynyl ; aryl; C3-1 cycl oal kyl ;
ca_ s sejeateshfean(7O), GeSioprd £=N& ¥5) R12;

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,
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, S(0), or S(O), separated from the imidazopyridyl ring nitrogen atom by at

least 2 heterocycle carbon atoms; and
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R22 is independently selected fromH, OH d,,,,
al kyl; Cz_18 al kenyl; Cl1-18 al koxy; NR23R24; aryl;

wW@0&0337%& | oal kYl ,; C4_10 cycl oal kenyl ; 15 EachCRRS20851026606

R24 is independently selected fromthe group the group
consisting of H Cl1-18 alkyl, preferably C2_3 al kyI,

wher g7y Sfecke @k%@e‘;‘g&%ﬁ%{s@ ofii@ N a1?<‘§/ 1,&5 GRfbalkyl, (C,

L GRlARFN I a]&cyb%tryl H}fﬁmgﬂ td s Hend Ogﬂ)/l or an ami no

aci d resi die; IS selected from ( and (=NR
27) ; Aﬁ@ﬂﬁlﬁﬁimserﬁt@lf dlais gnlvdrrtom inhigs gfveitkpaspm:s neiateﬂgo ebmpounds

| k ferably | k
ofé%e E@E?@léa 1a( ' ?:rggi(:@gtheébq 2 ‘E%qlekg;q)mposmons, and the

5 an%lfﬂ%e't@ﬂka?ny' (C3_8cycl oal kyl) Cl_ 3 alkyl;
ar

10

15

20

25

suc as phenyl; 5 or 6 nenbered heterocycle,
such as pyridyl; aIkyIaryI;@such as benzyl and each
of said d, aIkyI preferablly CL 4 aRkyl, C3. 10
cycl oal kyl, C3.10 cyﬁloalke yl, (C31é cycloalkyl)-Cl.S
al kyl, C5.10bi cycl oa , Nyl , phenyl,
pyridyl and benzyl is opffonall ~Subdt.i t ut ed with 1-4
of each of Cl.6 alkyl,
oxybenzyl, and OH and heterog e hdving 3 to 7
carbon atons, prgfergbly a urat ey heterocycle
wherein the heteroatoms ar S, S(O\ or S(O2
separated fromthe im dazopyridyl riReg nitrogen atom
by at least 2 heterocycle rbon atons; and 46 WO
2006/ 033703 PCT/ US2005/ 026606 E¥7IS selected fromthe
group consisting of H Cl1_18 aIkyI C3_10 cycl oal kyl ,
wlheeirto cycl oal kyl)-CL 6 alkyl: aryl: arylalkyl, such
enbodl ign_in its

? \?vel nzé‘clérﬁ%tAa frangrg ’E?TE@K’E‘?I; lfrswdalscr}]’\égﬁahfﬂecgleﬁﬁéfrl‘aqﬂkenyl and
c A ARTaB ol AR 0
R3- X N &\bond;
R*and R* are independently selected from hydrogen, C, ; alkyl,
C,salkenyl, C, ; alkynyl, C  alkoxy, C, , alkylthio, halogen, -OH, -CN, -NO,,
-NR'R’, haloalkyloxy, haloalkyl, -C(=O)R’, -C(=S)R’, SH, aryl, aryloxy, arylthio,

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 (=0O), (=S),
and =NR”; provided that R? is not OH, SH, thio or oxo;

Xis selected from C, C, alkylene, C,, alkenylene or C,, alk}\'lnylene;

R’is selected from aryl, aryloxy, arylthio, cycloalkyl, cycloalkenyl,
cycloalkynyl, aryl-N(R")-, or heterocycle,‘where each is optionally substituted
with at least one RY, 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,
alkenyl, C,,, alkynyl, C, , alkoxy, C, , alkylthio, halogen, -OH, -CN, -NO,, -NR'R?,
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: cy.cleo leCt. eV q @@#ﬁwy

\ 26 R2 (B) wherein: RL is selected fromaryl,

het erocycl e, C3-10 cycloal kyl, C4 10 cycl oal kenyl, and
wa 006433703 cycl oal kynyl , wherein each are opti oPel/U§2005/026606

substituted with 1 or 2 R6; Y is a bond; R2 and R4 are

i ndependent |y sel ected from hydrogen, Cl1_18 al kyl ,

ha@%&(ﬂ(& cﬁ!ygﬁg%él k 8%1‘3/&{:[@)%@ Ry Sﬁg aryl, aryloxy,

ahas iyl 111 lly L Q= Qfball loStkylayIG,,.
ar!c’grylmf)};l ! 11%SMI t]hg p@fdsgla )] ﬁ%aC1§a(18 ?‘n)‘?gf gxyal ky}?/

cy@lzaailgyldyol 6@5 rydloalkenyl Q;M cydaallvmk;or hegerpgycle;
cycl [ thi

ol ap Ry TP B o A 57 et S E A Corn B G

IS R & PRS0 e S IR TG ..

hdls-alicsnyQH’, gﬁlotdikpnyi; Cox baloXalkexgal gehald- aﬂk;almhﬁlc
al kyl ene, C2 3 alken\ﬁlene or_C2_3 al kynyl ene;
mévylpéuvnybrfsaﬂ@gﬁlb Iéy@l\bsmwalkyl

hso@@dﬁl@ %@%;hag ﬁ%’?'gé(o @Pfhgk\l(@{?u%@t R @yloxy, arylhio,

ar?’lshmfoﬁidé aaAtulIHEe, B%ﬂsuﬁbﬁé{ﬂnﬁ’&éj akyRE, 1 Qlky‘l,yé?r'yf(@j }?\faMloxy,

doubl e ‘bond is not adjacent to a nitrogén

aryl(ﬁip@)aﬁe}dthly, heterdryele; Cog hydr@qdaﬁqtlgdzhkr@aadhmm\ay@:emptlonally
ug l"@¥ C2. 18 25 al kenyl, C2-13 al kynyl, C _18
ISﬁB%Wg hatleagi kBt hi o, hal ogen, -OH, -CN, -NOZ,

hgﬁog%’?dl oxy%a%g&#g%\%%pé}% % ggﬁ%%%e%ggl salkyl, C, alkenyl,

ar p(C' S)c aﬁi‘jﬂ I Yeycl@dlkb®yly heteddyicld) L@(—@)Rﬁ aCd) R”, an amino
1. r oxyal 1( , C3.10 cycl oal kyl, .
acidy cesaémwn thr@&gh@ carbex;dgrlayptthel@of,@g VIbele R’ and R’ together

oal ke 0 aIan or heterocycle; R6
W}%%%Pbt&? ST beeds M At e ol hany
e t(PHo C
aI kyl sﬁldf ox}ﬂ n ?e?ﬁeﬁligéqgﬁ%é one ]n%d%gé( Ha :'Elzl“liglkjy¥ Co

alkehylBC, Ea}'cﬂ)@ﬁkybﬂl CyERall@nyd|@- allkyxy-NRER) 3ryl, an amino acid
hal o- al 18 hal o-al kyl t h| o, C3-10 cloal kyl ,
regiguedinkgd)t é&w@hw angpo gyoey of Ha i ac1ﬁaCéI;@ﬁiH(a@)R , Or

COCRIBIROR: Klere 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
hydrogen, C,, alkyl, C, ,alkenyl, C, ; cycloalkyl, C, , cycloalkenyl, aryl, -C(=0)R",

2-18

heterocycle, or an amino acid residue;

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

1-18 2-18

alkenyl, aryl, C,,, cycloalkyl, C,, cycloalkenyl, or an amino acid residue;
R” and R* are independently selected from hydrogen, C, ,alkyl, C,
alkenyl, C, ,alkynyl, aryl, C, , cycloalkyl, C,, cycloalkenyl, or an amino acid
residue;
RY 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
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-CO R18, N2, -NR R8, Cl-18 haloal kyl, C(=OR18,

C(=S)R18, SH, aryl, aryloxy, arylthio, arylsulfoxide,
wareybssdzhdne, aryl sul fonam de, aryl (Cl. 18) al kyPCT/US2005/026606

aryl (A _18) al kyl oxy, 1o aryl (Cl-18)al kylthio,

het erocycl e, Cl1-18 hydroxyal kyl, where each may be

atORid RNdd frostOSdrid DoRinds8 brlor dtionally
z;'}'/‘lgsel ec}; 8 %‘}omﬁlﬂ fr%

R8 are independentl rogen,
sL@lshWted@V;théldremgteR aryl, C3-10 cycl oal kyl, C4_10

e B B SO sl o .
S SR T Ol gl B ..

Tuadlpayd s}, | delIReh dhﬁr hxyIHog@q fid11300! kiiReR?
Cy]ch 18 aﬁ%ﬂwy Eﬁlyc;l cygggl; C4} fgﬂgycl oal kehy

Cq Ealoall@rlkgﬁyhalom}s -CkQ)R ,aﬁ(:a@)(aa“ a@dkemplﬂ(d@@@km

RN RR", SRRl el RE STred-PiNG., i)
B i e S R R i

ar al are |

arylsalfgnamdmmyl(@; lg)a&ﬂéxy,mygmggamyl@ ma&ﬁ dsayl alg@aﬂé 3aryl(C,.

ei ﬁ C3-10 cycl oal k C4-10 cycl'oal Kenyl'’
wally qu;q 1y1Kets Jsjclywlnere @@clamaamanptmadlyrmsﬂuaedm 1or

m(é% f@ ﬁﬁ{oﬁlﬁi &ég 'Elt hﬁ%g( f@%@c{]}?cheai(;ﬂ%ag%algﬁj heter erocycle alkyl,

heeéf@by@é Kmhnec@éd %@R%g' ARYK Q%JXKS egrzi facid

resid are | eéted from

hydrﬁ)gm‘rd Rﬁhraﬁlctdpleyldenﬂ:? sdBcieldikenyl hycfr‘% a8, @| IMRyﬂ -
alkyl, C4-10 c cloalkenyl or
aﬂ%ﬁ‘f’i%’llroczaa:“’fléyn}’ aNduesn WC}O@I&’I @@@fﬂ]@éﬂ‘{eﬂvl IVCQ=O\)\K erai n

} ra ring optionally substituted with 1 30 or nore
C%%R and Qis a bond or a linking group connecting M

t o R® fiavRigreiddeptdeddy Wor ﬁ%@ﬁpﬁgﬁ%elected from hydrogen, C,,
PCT/ US2005/ 026606 at ons” sel ected from C

s 38Rt Spatydoalkpl andraadOhetiramycls, Mn@emhthslmitio@gﬂ%ﬂ y
cted from
indfEbtebHy Shesitited uin T80 o Coy wba i elkons, By GO,

-18 al kenyl oxy, C2-18 al kynyl oxy,
begyloxy'fﬁ{&(k%hl OQZ C3. 10 cycl oal kyI 4-10 5

cyc[RHas kelogted f@nl@rd@&j élxoaI kyaikyl, Chakpaentiyl 93, , cfdbalkyl)-C, ,
| kyl “NR
alky aaI}(})r an>c/1 aryl C1 " alkyl and

salts, tautomers, polymorphs, isomers and solvates thereof.

The various embodiments above represent subgeneric groups of
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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Cl1- 18 hal oal kyl, C1-18 hal oal kyl oxy, -C(=0) R18,
-C(=0) OR1S, - Qal kenyl C(=0) OR18, - (Qal kyl C(=0) NR20R21,
w0 abkyi7@C( =O) R18, - C(=S)R18, SH, -C(=0) N( Cl- 6reil/k§10p35/026606
-N(H)S(O (0)(C1-6 al kyl), aryl, heterocycle,
Cl. 18al kyl sul fone, aryl sul f oxi de aryl sul f onam de,

nag%‘%\fté ﬁi‘&]r g)l? )}Féj(’,‘l 1(]5) O%@} h{&égﬁ? o or ar y (@Lﬁ%ﬁ%ﬁyﬁ“ any

conkiginatieaon ubgtig@pti onal |y substituted with 1 or
nore =0, NR20R21, CN, C1-18 al koxy, het erocycl e, Cl1-18
haI oal kyl , het erocycl e aI kyl U_ﬁﬁﬁérocycl e connect ed

K koxyal ki hal R20 and ,R21
Lo bl P SRR I B DR a8 B e
co%:&ﬁ*ld@nlﬁ%‘d’ |hav@% 14 eallu!ﬁi/lBH of @ffe)é' ’Th al-Q ugé’fﬁh ﬁ{"lﬂﬁ}ﬂunology,

10 cycl oal' kenyl, - 2,
chaowhaR%fraphe, dmgapslmtaﬁd mem{pemroe,szﬁnbng rot]mreﬁesldi; ect ed
10 cycl oal kyl,, aryl

from_hydr ogen, - 18 alk
and Ht @mpgends Omrf@n@ﬂi% qfsth@pwéﬂfa@m gre conjugated to

n@gﬁggt%}ﬂg 5(5 ,h}y%eﬁfpdsets é%_édggg&db efﬂ& y 1%1)%19% a%tlggél_?% & wfd)f binding

spBeifichB $@|t1@é3 ?g’pﬁgﬁﬂé hepthe gempduhdb®rab héir ngé%al%)hc products
cycl oal ky ycI oal kylcz Ci-6 al kyl, aryl,

whichiretain 11811mumqlbg1caﬂjzi reaignéze qut@p@r(sxtesmﬂ eyrtfcrqdysbmdmg)
i soners and sol vates thereof . The var us errbogaﬂgents

These @ln‘gﬁ&?g‘éﬁ?o@ﬂﬁﬂgﬁgﬁ la.eréf,q;g SR H\Se 85 P FTBeakes in the
prEﬁ&Fa\fﬁfn of dnti¥ddiedr YBLE! Si %%%sﬁﬁ?hu%ﬁ@zgé nercﬁu&dﬁweqike or in

I nvention al so conpri ért’su ic classes

askdysWoir €lle ¥@rhbouads bbiid fouireilds ofthea s catien i Xkeeir abdel
mat ched from any of the foregoing subgeneric groups,

metabolic pyeidinetp.oha cemposiass are verfpbinragisiag kntipodies against
hescoeofthlsmve opt will contain

othGviBF SRe RmHAP AU BATABo AT e sty 38 seyg as

ha?%rﬁ@gﬁéggfﬁ%gﬁatﬁ%r ﬂ%ﬁ%e%@@&@se WRIhAWE Es- %a@fs%ﬁh the
e.g., Y = bond rom anot her” di scl osed enbodi nent, in

uranydifeondsinfegdted pooteper nut at i on. Uilities The
compounds -of this invention, or the netabolites

pro &é@aagﬂeé @ th%%npg%@@@%ﬁmgrwlaﬁ Qighisiayention xyite
1mr}HHR(§ée ic p%%?peptlcﬂzggua{ §s gﬁo‘?lfrf{ﬁ élnké}}ﬁgf@ ﬁmw hemocyanin

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

results.
50



10

15

20

25

30

chr omat ogr aphy, di agnostics and therapeutics, anong
ot her fields. The conpounds of the formulas of this
WO pwe/0837ah are conjugated to i nmunogeni ¢ pol yPEPUSIIES026606
as a reagent for eliciting antibodi es capabl e of
binding specifically to the polypeptide, to the
t
retaln ?ﬁ%ﬁ%g%ga%2§%$ﬁq§%%§gnlze @%&%é%géﬂ?ﬁ?1égﬂu§uuwnuon

prstn gl heod exdiatigg pitophiessss o diation geith an COMPE@SdddridSubstance.
therefore are useful as internediates in the

ﬂ@aala%ecpl@mxb@f thetinpeuieassudy a&&@é}atlﬁndm@mmvawt bonding to
B T P ch S e BT R covalnty
bR mabEA9 Vi CeMBAAELA of TRE6VE oﬂi'ﬁ‘xgl%n%g@nié%ﬁggﬂances

for raising “ant i bodi es agai nst 15 otherw s

innlowdlei admvmge Buch poFygept's désvant) itrmatmodgenic pretizdsich as viral,
en| sites %tlnul ting an immune

! \égrﬁé@sm t 2D IRINIRA KPR IS, mepammr kqydgle limpet
he%lgé]ér#?l% esg%*lﬁlthﬁe{lﬁhﬂim %)(wlﬂg %Vfr%ﬁ?gblﬂﬂleof N %glnl %‘Syposgn ]tnliubltor,

'S 1 nAven I n"Mmunog

arbinypepokeak &ﬁﬂ?&ho@ﬁaﬁﬂé&l nl"ﬂn@éﬂl}k a8 Qbﬁlﬁduﬁﬁl@leﬁavmg the
henocyani'n 20 generally are usef'ul  as I munogens. ~The

stpmth)ar@eﬁttha eesiae@ epgape gmmleattl}t tmjegated teianesrdenogetc
no acC

pAlSheRAr PR handelhe e ot gy Bincgoral lordimarily
bifHEAk A ¢:6Rl mfaaﬁgsagreﬁﬁcmem%s - e G GRIRRY P RapiEh

he 1 nvention e anti 1eéSs O IS I nventi on

imahiiho genscapabheentiotalpdi sig antl anyiie the picatheds ﬁé’ed heretofore for
conpounds of the invention wthout bindi ngi to the

coaitkﬁa@@géwg@m]m@mgemqmlﬁmmmwnﬂhé ﬂ@taeibemt@bly

S apabl.e of b| roteted
BB 8 RRe el iRBE R o et e Fintrindt Ko e of
prétR@bidort Ry ddy tl@gﬂfcﬁﬁttéa@h?&i PRURASIBle fto? %rds@‘lﬁiktjﬁ Bnd the
or will be capable of binding specificall to any”one
lilketihabd of Ipn*eéucmgeamﬁmdm&pe&fxdets ithabpitops Iirh quedtion as opposed
subst antially cross-react wth naturally-occurring
to {he BPMYMOZeBILUDSANCE] cross-reactivity is reactivity

anal yEIS BUERIRAIERASTEY I RAM T o ¢ e FRSEE Shfpound of the
inveaidi Qistal ARrAA06HAIBISLPEIIISRRARE/ 026606 The

i mmunogens of this invention contain the conpound of

t hi Sherrpajugades pregerepaiadyint domvdasipnalfashiono feriemample, the

crossslg&lﬁtglaggn’yg ﬁﬂw@o&%@%qg%g S?llégl%ticagl eydrlde 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,
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

fashion.
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Wthin the context of the invention such association

nmeans coval ent bonding to form an i mmunogenic
wa@ompesErde (when applicable) or a mxture of PCT/US2005/026606

non-coval ently 5 bonded materials, or a conbination of

t he above. | mmunogeni ¢ substances include adjuvants

suc 331'1?33 B e(%tg'gc%s ofacﬂ{lé%%}ltlijh rﬂ?ﬂ&tq%? h& llgkgfse%ﬂlﬂe?éj&yafﬁnity

as eria yeas and an

(t;ﬁﬁéa\l d&‘)%hobid)‘ nisietibS i BFe @M%Cdfﬁnit Epebrption matrices. The
enocCyani n; serum al bum n, Dbovi ne thyrogﬂfbulln or

COBIBd])E’%ﬂIS dfrtlyepmvenrtm thtcma,lly aradpoumah qegéanitly to an insoluble
ysacch pi cal | conpound v the 0

A it Bhi e Sre oy eivpef ding on the

i ARy e -

arﬁlQ?ﬁ@lu@@ fkd Msefll frﬂmkhﬁglhjf&lrdpmﬁﬁc dffimkiynglagest .
hods for the manufacture of hapten |nnunogens are
co na&w.a&mrep@ﬁﬁsl@s laﬂ@ramd 6Pagde ihpreRading Barpobilized

heretofore for c ugat i n tens to i nmmunogen
GO G TSR AOTRY T e Ak B Py S SR By dhe
coﬁﬁy Rl Nedih coh@éﬁh"fﬁnbf'éﬁal?i@ﬁgmhét@?e Eungble@Raltes for cross-
groups on the precursors drol ytic products which
linkigg desidddilestdrarescFos exdpl, itgs aodvértéonal it &nk adiitp f
produc:| ng anti bodi es sgem fic,tq.the epitope i

regREds sl h@m@%pep dehentiratitsgeras, aty §1fl%lﬂlé% to insoluble
e e T R S

bifdinkGRRtrids RS theGOERILY @élagFmﬁfI@a.ﬂM@tf@&u@é&pf&p%@mm
in nventi onal fashion or exanple, th

disgrossiclsamiplemarad etttes itdphyrd mb\cywec Bnnﬁmdys,, ingmobiliried enzymes
anhcﬂrlde or aIkN: =Nal k are u ar.ing the
are B IRP oml CRIENT ST ORS I AR ek OF SHATes

e

inprepaahd diabnbltic asdpentat oms to the i munogenic
Subst ance. = The conjugates are separated fromstarting

mat é}hemommmdgmfﬁhmmgug@.aﬁg lab@lﬂdowawta@iﬁblednowﬁl@s such
| i.ke, .and then are steri,| red and.vialed fo
bigtag i EORP AR BZ e P AT PRI Pl RO, PHable
i
TSR R 8L o AR o ik of
thisdahémion &k WEl X006/033d O31IPEHE2EM500RE Gdisan from

consideration of this specification as a whole. For example, one suitable site for
labeling is R” or R”.

More typically, however, the compounds of the invention are employed for
the treatment or prophylaxis of viral infections such as yellow fever virus, Dengue
virus, hepatitis B virus, hepatitis G virus, Classical Swine Fever virus or the
Border Disease Virus, but more particularly Flaviviral or Picornaviral infections,
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 known in the art, i.e.
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The conpounds of this invention are useful as linkers,
spacers or affinity (typically hydrophobic) noieties
w0 noopt0a3e3 i ng affinity absorption matrices. ThRCT/US2005/026606
conpounds of the invention optionally are bound
covalently to an insoluble matrix and used for .
i e t he
or%flg i?ﬁfa)ﬁag%l[)? %B&Qfaﬁ@&(sl? ﬁﬁfa%ﬁé%’?ﬁar}ﬂ%ﬁ?ge aﬁ‘p

ature of ‘the groups o

intranpooslg, Mﬂabamﬁni@n?ar@ﬁyfalgf @M@J@ca’f’th@té#i%%ﬁ@h e

maki ng hydrophobic affinity colums. They also are
the%aéw%c y Effﬂ%wraﬁunbgé&@r@)mppmcé(phxsuaﬂavmnﬂ iolr iPiegnaviral

P A R0 e B o G Risrably. idne Sav T inbe bisarnaviral
refli€Hish ﬁﬂ%mﬁgean%'lhﬁta&l E?Fﬁ%lﬁﬂlefﬁ ﬁl@érn%?rﬁ%? e&%ﬂnb [ﬂljﬁlllpgcmg

desired substances. For exanple, it I's conventi onal
angurd affthe cotmpounelagé thes famcliaasf tas Mvesionp efiis deisalieved to
antibogles drugs, and the like to insoluble

CcogiesRPRatean amfésr& "Whigh qmure_seadplaéa@elﬁvgl ofthetwaph ehedt 1ng/ml

f h
R b o S Ry s LG B By R e by
admmmmidrpofsaaa@é JEnd 106 Bigd SHUN® ﬁ’ig%%%ﬁ referably 0.01
Simlarly, imobilized enzy rres 15 ar used per

mg & a0 mg,cpref@ma&dyé] mg tei t mg‘la«m dlay ped@lgodywiﬁgngynhumans

t n
Thghs 1 w52 BEPBL R GeGR U8 hd P UREbapras fithe reswasnd of
thfs?ﬁﬂ&glé(fhe Cﬂ{kg?&aﬁpﬁ&%ﬁﬁt Wﬂlio%bﬁgﬂmf)%w 9 ‘ﬂc% lr % evgzgl to the

e noleties su a|0|

argsuay ieduding Bibevaildbalifyost teaghasdur, MHdIRSES coﬁkﬂuﬁ@@ bgodrug
20 techniques for acconplishing the | abeling of the

furgignalitgstonetapelisoy and distabutioniin thewerjedtemdatepaenty,
known,and ar ent %‘P 95{16 arti.san fro

an&o&gs?t@grsat]i{m&?%%%{ ap ecgijséagy qran%gheapW osirg in the
chﬁ?&ﬁl@@tﬁngoﬁﬁi EHib Isa«méﬁ V\%'tﬁlﬁ the rsk]’% S0l g G@Y%g?fﬁ{ The

typi cally, however, e conmpoun
thenapeutlcad}y effeetwmlrmaﬁ dfahe caﬁpdﬁmdt(g)eﬁtthﬁﬁhv@mtmn optionally
I axis of viral infectjions such as yellow fever
arfvﬁilrvd d peRpgqEera zﬁlﬂhrémlﬂﬁé?ﬁétdnab’l@f age almisisteregdat idpily op more

ver viruy
] G4 AR O AP o e ot
th&psasriiavddidlitionhag the ﬁ§tu1e'di‘ tp@&émgehﬁa of ¥ 1APELEYDV-
e therapeutic conpound(s) of thiS invention are
adni/ysi is ceneehtionad i thesaity) thetevarhmtiain ¢fi ngyinedgistc affect in a drug
Kk th t, i.e.
com%mat}on 1¥1ay%ye ls')y anaiyzuri]g me clz_[trl]antlf?ca%ron of the interactions
between individual drugs, using the median effect principle described by Chou et
al. in Adv. Enzyme Reg. (1984) 22:27 or tests such as, but not limited to, the
isobologram method, as previously described by Elion et al. 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 fractional inhibitory concentration.
Suitable anti-viral agents for inclusion in combination antiviral
compositions or for coadministration in a course of therapy include, for instance,

interferon alpha, ribavirin, a compound falling within the scope of disclosure of

EP 1162196, WO 03/010141, WO 03/007945, WO04 /005286 and WO 03/010140, a
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52 WD 2006/ 033703 PCT/ US2005/ 026606 orally,
i ntranasal ly, subcutaneously, intranmuscularly,
w0 ndosasInsral | y, intravenously, intra-arterial PgT/US2005/026606
parenterally or by catheterization. The
t herapeutically effective anmount of the conmpound(s) is

copd@d WAL RiniR R spo 5lisctBE M O WEHbBY 34495, and other
anount . r pre erably, 1t 1s a aviviral or
pdtesBroraatedt applicafibhs atithon theihiphtdritigmaliay) it abuats of 1 to

Fl aviviral or Picornaviral enzyme inhibiting anount )
9961% tiyev eighp sompsouat. afitbisiovantion, prefermbly frarehta §We by weight,

it SrdsEraBy EERR (0 o3 SR s S LR geip PRt by one
sk ADR art. OBLdPERhEMiREstelkOd BBEMs nebll I?Dt‘?);étf})ﬁrﬂtﬁk{e%d i® the

achieved by admnistration of a dosage o
sansndesage f0rGk thy compodmnipf the éfesraiiny Thélopitomalyt are simply
0. nmg, preferably 0.1 ng to 1 ng per day per kg
adé%yn&éxeg{ﬂo fhgSubisghinsthe CPHé%eeOfatF%atgieéﬂta}(% péit eourge of
1,0 ta of the conpound of
tr%ﬁ{lﬁge mg}pngféﬂ%o%ﬁlg éﬁ?ﬂ%ﬁ%ﬂ@qm wi || depend upon
man yrﬁeq]slte@éﬁt iRemionh Suither pRvid&avetetiRaHrEMBositions

bi oavailability of the conpound, whether it tontains a
coprrdsing at lesstoneadive ngrédisntes alhwid defiraddtogether with a

istribution.in the subject. and its potenc n
vepRAY caftiey glﬁr%ftgrwmr %’J‘%_E]@s@éh? ﬂfea%ats%?#‘ﬁé?@ %?er%ary
BB 00 AARrGl  the SERUIA N oo
art becippeus wddth yredtheedisednamon atcaftablean ehopetenihasy affand are

this_invention optionally are divided into several .
compatibie vgthpthe epaypoind pbthiginveingiosr dhesa vetatingripeompesitions
than gne d i,nt er,val s, dependi upon, th at hol ogi c
ey R OR T e A L BanESRY b PRty aneseBi o8
and e RRbSESIObS %@%n@&‘[ﬂ?&%‘!ﬂﬁti@ﬁalgsf‘hfe H)(Fl)ﬂﬁi‘&éx%enﬂ? to an
is conventional in the art, the eval uation of a
insylnbleginatribcard ised fomraféinity whromatdgraphi ¢sepamytidaes, depending
by anal yzi the quantification_of the interactions
oIy RAdHTY w&%@i&yaw g thg<compounyly, fer geemple comraunds with

ri.nei § he L . [ v. Enzyne
peRsRE g G5 BSGHL BERY OB Bl serb Bl 1Tt e
to, M&&ﬁ;{»m@@@bm&ﬁvaﬁw}o%e éiﬁppff@w for shy/trefseditlopd
by Elion et al. in J. Biol. Chem (1954) 208:477-488
prapiylexisBafisdratintections naote particolrlyflenivEralios Hicdrenviral
. £1984) 25:515-51 Si or calculating the K .
111§e|cta181t112,,dﬂ dﬂ&r’;lﬂﬂﬁ]&ﬁﬂ%}/;&r&ﬂﬁy 5%9&%% HSIE PR BIore Benvatlves of
th@?éﬂrﬁéﬂar(?l) BYURALI HREeihncl usi on in conbi nation
antivira
- the active ingredients of the compound(s) may be administered to the
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,

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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conpositions or for coadmnistration in a course of
therapy include, for instance, 30 interferon al pha,

WO 2waws37dh, a conpound falling within the scopeCDUS2005/026606
di scl osure of EP 1162196, WO 03/010141, WD 03/007945,
W04/ 005286 and WO 03/010140, a 53 WO 2006/ 033703

08 RO RPN PR 82588 o
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subject 1n the course of treatnent aI ong with a course

otreatade@ndfém pajiert sa:oewdmbym‘ ﬁhe mldfezﬁfa«ruva apuntyagy be divided

sent ntion furgher erinar

sip cer ePLRE ™ s g tighar b ST Gig ed At mygre than one day
|ﬂggﬁ;§1§nt as above defined together with a
veterinary carrier therefore, for exanple in the
t r edfleepitesenfit ﬁvawtloh/éﬂn&hemmleyces ta nethed doepraveatingle treating
useful for the r pose of aﬂg}”"“e”n t he

a EEwpBScHPeA uaﬁ@ Eﬁ%%ﬂ%ﬁl%ﬁ admpisteringdodha gafienkin need
thef%%rf a tﬁélia%%ﬁte ?’%1?5? %ﬁeétﬂlet J}ﬁo ?ﬁ]td%@gM £4 ipns?lngu&l derivatives

corrpat e compoun istrnv hese

ofYRE PhéRAL hve@oas The ma SufiElyDE Ve Rintd @St tRE Bréparation
parenterally or by any other désired route. The

ofdherpompdsnd(s)t ¢speciallyrior dre trpmhnmmildfwnarl énfleoiions in humans and
o aF ey b B B ot v
arh&En IR e%rgfeﬁgﬂge% (:]{9 W5 A rEP@r Pﬁg@?&&nﬁq 1eél‘?%rtﬁ)fﬁﬂﬁ beﬁmg

conpounds "w t ant aryl are u

arfb ot a/F&eaafﬂterHsorlﬁeerh@rlmﬁ@ o airgyf arhbant of the
invention are enpl oyed for the treatnent or

degivsbive(sef fornulal(Ad asidefised ihgrein. fiitablp losagaiisasuplly in the

rapsl oL 0 Bitho W1, DY ob om0 it A0as Gl R o 1 me
pérr&félyf e{%: 3%190(%}&7 t A& hiRdnd %%&dm%hg%nacﬁé olog1c

I ng e compound( s) dm ni tere
condéti@btanpertrahted aral thei pegiemt’s umad)tldm the saldﬁfeeﬂvbynmnmt may
means wel |l known in the o
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
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:

A)  acombination of two or more of the imidazo[4,5-d]pyrimidine

derivatives of the present invention, and
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art, i.e. orally, intranasally, subcutaneously,

intranmuscul arly, intradermally, intravenously,
WO paoc@3xns eri al ly, parenterally or by cathet er PZHUBZING/026606

- the therapeutically effective amount of the

preparati on of the conmpound(s), especially for the

t r eafyment [ [ ' ' t her

il o, O3 gl 0 Bt RRL S e O
pHar&RIcBaNEd1Bl aceBptabRe tdthichd, fhN@naileuRtbus Meparate or sequential use

preferably, it is a Flaviviral or Picornaviral
inthe Hieg i ewinos prievbintion gf avitad infection, 4 WO 2006/ 033703

PCT/ 1JS2005/ 026606 Fl. avi ‘fi ral, or Picornaviral enzyne

i nhi‘ol ti MyeAFdOAte FVHE B8PS Ye(s) of formula (A

as in | ] K - Al t |

nsurbs ot IGRLERE of B FRERON S A1 ATEC T gp of the
pregétlinvepidrgaadl y of 10 ng/m . This can be achi eved

by adm nistration of a dosage of in the range of 0.001

ng tH 20 Pptiagallgrosearappye phaomagsutisalexeipiensaiter abl y

0.1 t0 er,da er .bodywei ght for humans. ..
phspERen S RO R R, s B AAEP B seh nsC OF P fential use
in¥RE tlehEmPRLd venSORoF hiverl e d ef fective anount

may be divided into several sub-units per day or may

be d&irtablestmi-girabbgends éot inahisimeirdayhe syerngisticantiviral

The present invention further relates to a mﬂh?d for
CORFRASEIIS QY Grmbingd Mraparations of this speentiikigiciye, for instance,

in B o1BE GBCL BRI SRR Y e RALLER inbbitors of
the @@ﬂ%@j[oﬁ,ﬁ-m][pyrdrm{qme derivatives of the present

i nvention. The therapeutically effective anbunt of the .

pr epldregphiaymacetitica ecoyrsition 05 fombipscprdpayatien withesynergistic

treatment of vjral . infections in humans and 15 ot he
AckKhea NS PP LIGBTPT SR RGP PisdRY B 0gt BprRALRg the
. i i 3 ‘ .
iREATE 5L i A8 oo NVALE pRERE Rt drerey Broad
coab@ithnge dapdridivp \on thle contdthplitethuse ahd enzepmected effect of the

i nhi biting ampunt of the derivative(s)_ of formula (A

prapawsionneenpeally the cuiteninidhg deddezald Sublparimidine degvatives of

th%%?g%gg i{irbv%a%%gl} %ﬁ%ﬁoﬁ%ﬁ%?@{%@g& %v%lp"lgr%t}%ratn%e %9 0.1to
. ¢ : .
LD Sy ELNY T oo o g il om o

95tkhby sedightef f ecti ve amount may be divided into several

sub-units per day or_ may be adm ni stered at re than
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,
HCV and BVDV. The invention therefore relates to the use of a composition
comprising:

(@)  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
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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one day intervals. This principle my be applied to a
conbi nation of different antiviral drugs 25 of the

WO pwef083i7ah or to a combi nation of the antiviraPCTHUYS5/026606
of the invention with other drugs that exhibit
anti-BVDV or anti-HCV activity. The invention.thus
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of two or nore of the imdazo[4, 5-d]pyrimdine

usgdnicoathinaond inchelqagesenthat ave affecie fondh&SEepnent or

2006/ 0337 PCT/ US2005/ 026606 . optionally one or
PIeR {aﬁ‘ﬁ%? é%%f}fE%tFOIB"’xH} I n?rfeﬂﬁﬁﬁiﬁ?% ﬁ%haé’ fipya compound
faﬁg‘fei%%tcﬁﬂl t eggéeﬁé ?f;] &it’s%lfogﬁresﬂﬂhéﬂ@%om 08907124 ,e\(/)\gﬁ 33/ 007945,

uenti a e treat ment of preventi on

WO005286atd WO 087 01)140Ng companingl falltrig withah tlegeope.of
and 5 D) at | east one of the im dazo[4,5- dﬂ pyri m di ne
digdpsurg V280 (1044Rp angr ethenpatemiedt paient appligtions within their

peBs) BRRLEY pRRF 155 coTRL SRR Al iR B e Wriral
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treatnment or prevention of a viral i1nfection.
Whehtusbiga aombinéd girepgatios dfda) amt{h)si on into the
istic antiviral ositiagns, or caqnbi ned

syner &gﬁp . ¢

- pHepastierisasedienieipend: (e ke prarnirereddp hamameel
[ feron-alfa (et W Libaviprin, .
A28l NS BB BN B AR .
BYEMIy9 indréVasallfesubratdmerdly, dra@@RRas i1y Riirdlermally,

Yy
conmbi'ned preparation with Synergistic 5 activity
agdrasnovishalintrabetetinly, pareotatnly or bytdatletemzativin. on

ontain the .im.dazo[4,5- rimdine derivativ
- ofie theracedically efGEYS SRouREP! R doR A e e e) and

dapend] I ;

SHPEA PG B, AR AELITE. N 40 FaREh Bt

t Resrhalig patdcdady py4 Fravdvingl slePicyatavies eatyme highibiting

present invention of the conbined preparation is

wamgumts Mere pagecuddrly if issaFlaviviral or Picornaviral replication
inhibiting amount of derivative (a) and a Flaviviral or Picornaviral enzyme
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 inhibiting amount. When the said Flaviviral
or Picornaviral enzyme inhibitor (b) is a protease inhibitor, its effective
amount is a protease inhibiting amount.

- ingredients (a) and (b) may be administered simultaneously 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

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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20 99.9% by wei ght, preferably from1l to 99% by
wei ght, nore preferably from5 to 95% by wei ght.
w@\ewo/di7ng to a particul ar enbodi nent of the | POBNE1005026606
t he compounds of the invention nmay be enpl oyed in
conbi nation wth other therapeutic agents for the

: . i rat ore P .
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virhg tepaties Betiatg hepatitih & visas,dflagsicASnisik tHe@8r virus or the
conprising. (a) one or nore conpounds of the fornmulas
Beyder hriseasaWdrits, end adswifor the indrbition ofdlEV pndather etrayriruses or
corn%yiral enzyme inhibitors as biologically active
TS n respective proportions such as to provide a
30 symes gbﬁéﬂaﬂyeﬂfe%ﬁb_eﬁﬂ&h Bsthted 1Y ‘tlﬂé‘&oﬂngf)ﬁﬁ&b ?f‘ the formulas of
particularly a Flaviviral or Picornaviral infection
thisinarentiomieing usefithas ageres havinkdidhrgica hicdviey (hamiedlarly
pre filr' ation for 56 WD 2006/ 033703 PCT/ US2005/ 026606
afgwr’rgﬂ PSHBERLOT 3% PeliGRgade ey Phthadsesimentiongd with respect
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o BECER AR na e ficRi o o e B KPR Y pfapeutic
usés & noA-diaFhbARI 1N 61 bXALSIYelyaaeH Sitidade, BF 8 1BEHEBIVS cells

for the treatnent or prophylaxis of these infections,
reprge fidopgniamimeat.er on al pha, ribavirin, a conpound 5

faling. within the scope of disclosure EP 1162196, WO

03/010141, WO 03/007945, W04/005286 and WO f

03/ 010140, a conpound falld &y he .scope o

di scl osure WD 00/ 204425, Sali9 ot B Rl ents or patent

app| Thesatermr'phat tlateutidadlyracc@stabl sal 8iThs 168d Beredh ncdahe the

foreg filings and/or_an inhibitor of Flaviviral

thﬁlf@@@@%'ggﬁh Aetier NEREOYE splb rermgitirmeshiay tha earpownds of the

ol yimey a i nhi bit.or e} en_ usi a,,combi ned
copAATRLFSH I P Sy M5B BT S o
cofin@fiéhn OPhpPEIp G 2EALAL SIR Rh1kAli bhE MBI earth mletal ions or
(including @ human) to be treated by any neans wel
ankmoniumranchguatetnary aeninodoas iith amacidradenh inoiety, typically a
ubcyt anepusly, intranuscularly, intradernally,
Ca%?ﬁ’?y &tsly, intra-arterially, parenterally or by
cat erj ' - - L Cal ff. ive .
coL A A o TSR Lok SHARSL W Sesae
chasec iTilel net charddef the @aiipotindelof thé #lvdnfloBGhhPBe either positive
humans and ot her ,
or negative. Any associated counter ions are typically dictated by the synthesis

legja

and/or isolation methods by which the compounds are obtained. Typical counter
ions include, but are not limited to ammonium, sodium, potassium, lithium,
halides, acetate, trifluoroacetate, etc., and mixtures thereof. It will be understood
that the identity of any associated counter ion is not a critical feature of the
invention, and that the invention encompasses the compounds in association with
any type of counter ion. Moreover, as the compounds can exist in a variety of
different forms, the invention is intended to encompass not only forms of the
compounds that are in association with counter ions (e.g., dry salts), but also
forms that are not in association with counter ions (e.g., aqueous or organic

solutions).
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manmal s, particularly is a Flaviviral or Picornaviral
enzyne inhibiting anount. Mire particularly, it is a

wo-b@wiosd7onl or Picornaviral replication inhi bP€T/N§2005/026606

amount of derivative (a) and a Flaviviral or
Pi cornaviral enzynme 20 inhibiting anmount of inhibitor
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o PR rapPRafts BR D0 4yl HERRe 8 sRsRes foy byl he
cdRPbRAADES thid TrveBtibAGIV® A BAUB] such & B bYARPRSKydrates,

i nhi biting amount. When the said Flaviviral ~or

alpolvale teavindahe dikey e qomnpogitong hyreirs camprise eaggounds of the

.inhibitor, .its . effective _anmount iS a protease L .

VARt £ HeiRHBUARIZCE 5as MeH@S@aY%tﬁf@é{faf?r@n an%tspmlsaw%%ns with

stk R SloahMUAnEPUsyPulald |8 a1 s beneficial
fo a em se

mnister t par at e or sequentially, for

I nst Akeanwiutletd whir! @leaicbpe by t15h aitenpiRii 0d thé saltd1®f the
(e.g. within about 24 hours) in order to achieve
campdynduefcthissimatentiosveith ione o enpriscyming dséds aedessaibedabove.
i nvention %Iys .ates.to.the ¢ ounds. .of -t
f

o0 r.el he s g
TheFminsecidAyPRALY 56n¢ Rodhie okt 1atia Paric or acidic group,
n I 3 . .
B AP SRR Laaat PRt SkiaR A sy erine

thirednihetdlaminef isoldueine ér Wica®06/ 033703
PCT/ US2005/ 026606 fl avi vi ruses .or picornaviruses,
wi t hoalts gacidscan kasey wihighareelPhysielegicpty ggeeptablegaay also

g3 b Pl R RPRIh GBS BPE G pohn s
inkBRtibMNiAI daltgNwBbtHd Yraid detived foah oYy sisIBsially acceeptable
S

| entiviruses. 5 More generally, the i'nvention rel at
adid ot hese; engwithds thé seape dfdhepresenbinvenitios. i nvent i on

L 3, O ol 8,50 e
_Any. of i i . tot
G o
cotg€initgy, foNetdhepRPBIatH, Ti+, Use, Ca-nait Mg 8ath ealts faydhclude

exclusively an in vitro use, or a use related to cells
thoee derived by combination phhppsyIriaie gridorsoiuchtasalineand afialine
R IR E R I A N -
mbRIPRY pRA11Y M EBERARNESd Ofhd &Sinpounds of the invention may bear
multiple positive or negative charges. The net charge of the compounds of the
invention may be either positive or negative. Any associated counter ions are
typically dictated by the synthesis and/or isolation methods by which the
compounds are obtained. Typical counter ions include, but are not limited to
ammonium, sodium, potassium, lithium, halides, acetate, trifluoroacetate, etc.,
and mixtures thereof. It will be understood that the identity of any associated
counter ion is not a critical feature of the invention, and that the invention
encompasses the compounds in association with any type of counter ion.

Moreover, as the compounds can exist in a variety of different forms, the

invention is intended to encompass not only forms of the compounds that are in
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15 conpounds of this invention. Such salts may include
t hose derived by conbi nati on of appropriate cations
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suchns hyelrghalogdey asidbt s}, hyditochlcyir c‘&mjfdm)bsomitaaadrmlﬁnic acid,
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rates, alco
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I nvention are a ts

y&%@%&:ﬁnsdl’fﬁﬂk ?h sPhofl® ﬁﬁd%ﬁlfﬁ&1@§t1@§ a§> -degRryishEEnic,
above. The amno acid typically is one beating a side

bedhah@suldniic, p-aséresalfoald, dy dobeiesulfgmic, antthe ti&ke. Exemplary
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aci ds ases

phylgiﬁéf% Idﬁ? EQF$ >W 1%351&1:}{3 SEpRe %@1%}191811 10N are e sari’% of the parental

compounds with one or more amino acids, especially the naturally-occurring
amino acids found as protein components. The amino acid typically is one
bearing a side chain with a basic or acidic group, e.g., lysine, arginine or glutamic
acid, or a neutral group such as glycine, serine, threonine, alanine, isoleucine, or
leucine. .

The compounds of the invention also include physiologically acceptable
salts thereof. Examples of physiologically acceptable salts of the compounds of
the invention include salts derived from an appropriate base, such as an alkali

metal (for example, sodium), an alkaline earth (for example, magnesium),

ammonium and NX4+ (wherein X is C,-C, alkyl). Physiologically acceptable salts
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find use, for exanple, in the preparation or
purification of a conmpound of this invention. All

W@ a00683370het her or not derived form a physi ol oBCT/EBE1095/026606
acceptable acid or base, are within the scope of the
present i nvention. 15 The conpounds of this invention
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variety of different forns, the 30 invention is

i ntended to enconpass not onIy forms of the conpounds

that are in 59 WO 2006/ 03370Bo/%s§/ US2005/ 026606

association with counter ions 5 (e.g., dry salts), but

al sdlreders "iseanerar es nend herelramm% allinsssibie isomsuictferms,

aque ar .0 solu ns). Metal
ing e fi-Sormne B SRR Bhelii L Gty Wil Bl cohOun diptibe
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to acidic groups. Exanples of such appropriate acid
isonpettiathems eaidi mettareseontaininggall dicatdrdamers and enant1omers (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
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 "stereoisomerically enriched" or "chirally

enriched" relates to compounds having a single stereoisomeric proportion of at
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1o such as hydrohal ogen acids, e.g. hydrochloric or
hydrobrom c acid, sulfuric acid, nitric acid,
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benzoi c, 2-hydroxypropanoi c, 2-oxopropanoic, |actic,
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am no acids, especially the naturally-qccurrin am no
foR PO et BTt S S S e e A AR RG o
("SR SRbhistr$ of TRrb&e 8ohihithds'A8960) Ay EV. IR}, MREEwHill;

acidic group, e.g., lysine, arginine’or glutamc
Laatingiylley Calhe(073) . Ghooymasagrh) 148:(3) 388-302). Sepameon of isomers
. threonine, alanine,_isoJeucine, or. 25 | euci ne. The
m@owstuﬁ%arbge peeomppligiad ipany seitalempetgod, including: (1)

il ogl cal | I ts.th f. anpl es _of..

(OB EOBI G s BT AS bR AR T R E Rt AN g ton by

fraidt®rial¥8RtdIRRatidE bt Beheg dhéthods Ry REn{d RN dMiastereomeric
appropriate base, such as an alkali netal (for

coaxponpids witbdihirg)l desivatizig iengemtar sepagditon ekdnepliestereomers,
nesi ug)ﬁ, 30 ammoni um and NX4% gv\,her.ei n Xis Cl-C4
a ErsIghfRitar B SRR o kY EnantieRereennigs separated

AR08 R HPETLLERONS 92000 0no@barT) DIAARER A A Lan be

group In i ¢ carboxyli
foagieddy 2uctionsf astitiometiesifopare draedlibased ditrdshrucine, quinine,
tartaric, maleic, malonic, malic, isethionic,

epthedriatsi gnyehning asmsehyire-phenpisthydpgune tarsphetemise), and the like
ids, such as nethanesulfonic..,..ethanpesulfonicg, .
W R ST St o PO b e C AR, uTips carboxylic
adid9h830idnRC&ES$, 5 such as hydrochloric, sulfuric,
phosphoric and sul fam c acids. Physiologically
ac c éfiadhiastesedheriobalts optipualhdaredntiated tysepayidrioxfractional
group include the anion of_  said conpound in o
Cry A ZAHOR S IaniCts OB QEBPRY o KPT 7P HEAN 25 ap g isomers of

arﬁ%%-"compounds, addition of chiral carboxylic or sulfonic acids, such as
camphorsulfonic acid, tartaric acid, mandelic acid, or lactic acid can result in
formation of the diastereomeric salts. Alternatively, 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
Compounds, John Wiley & Sons, Inc., p. 322). Diastereomeric compounds can be
formed by reacting asymmetric compounds with enantiomerically pure chiral
derivatizing reagents, such as menthyl derivatives, followed by separation of the

diastereomers and hydrolysis to yield the free, enantiomerically enriched
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(wherein X typically is independently selected fromH

or a d-C4 alkyl group). However, salts of acids or
whawe®33s ch are not physiol ogi cal |l y accept abl BCTYEH$2008026606

also find use, for exanple, in the preparation or

purification of a physiologically acceptable

xARAABR NA - m Al 353 &e‘ierﬂﬂﬁ%g Bpti041 ARhtyARELbNRY rﬂﬁ(wgﬁpﬁal esters,

physi ol ogically acceptabfe acia or“base, are

suchessempattof] estee opMognr dsterenindfoxy-aqEfGorokethy®phenyl
erm"isoners” erein nmeans all possible

t d h
agetaiprlareb Hér@%&a)sh bzgt@hﬁ@ #44lemeef theandemic mixture, and
R b GEPRELRR e
dibétetdih &g, Be1E AAdtr2BIRIS can BY BEGRLIG arlﬁcg f‘sg?&té& By Y ithal-

shown herein exenplify only one t-aut oner
andersyeegecehdserchr omatdgraphypiolloting iethddwefor eepaapiordifng

al t.ernat.i ve onfigurations are contenpl ated as
atpoRipomeyir @ggﬁg}yﬁﬁ%@goﬁp%q @lpye He wmﬁ%@m). Under method

j j t th 1 Xt f,all
AR A0 SO BEL 5 5 Al
chrbxbtog@aphpisiigh oigiral dtalbRsdeseeee Sﬁitﬁ‘l?‘l@tcﬁl:ﬂ?l‘ b{a@iBRASy phases

(since the conpounds of the formulas o
argrfpe Axaoplarpplsacehasivkesoin pantieutdricelilose entenypse dsrivatives.

Coirafany BaBeto oA S b b Seinar shesssare

i h ' t . Db
a0 PSh O TP, L LB OR a8 eindiBife
AS$,1Qe) endfO D) atippropriaes élebets dranoBilé phhsisTor ake th

conpound of this invention are defined as a single
o ors whiy sevidl palyspeehasidexthiral stajismpoy pitasesodtedrexane and the

ATl o L SR g BRF oA g Eab Bl
Licmidi . ' hayi [ )
QT ChRCeL 5P (0 TR Y P Now vors
Olpomeios(i996). 02as (6] rd&%ﬂiombf)dﬂwymyﬁﬂidﬁle @tarlt®@sdrs $§%ligh-
of one iPonE and at nost 10% of the other possibleé
periogmenss Lapicesturamtosmphyaasing pbenylearhanpates of pblypaetharides

9 " Ly at-l.east % The terns
as %ﬁgﬁ% %éﬁ%ﬁ?%ﬁ %/steddf éle&gl% a%(%ra%]tg’:‘?%(ﬁé;i cally pure”
contAri usedrieticirabliflek ¥ Heswile AMEAOHREE IS OBRANtiner ~ means
Separ ation of stereoisoners is acconplished by
eagh uldvidyahepticdly astbrerformofihasepound oé thar invedition, having an
gnant i onmer of conpound of the i nven%i on can be
optical purity or enantiomeric excess (as determined by methods standard in the
art) of at least 80% (i.e. at least 90% of one enantiomer and at most 10% of the
other enantiomer), preferably at least 90% and more preferably at least 98%.

The term "isomers" as used herein means all poséible isomeric forms,
including tautomeric and sterochemical forms, which the compounds of the
formulas of this invention may possess, but not including position isomers.
Typically, the structures shown herein exemplify only one tautomeric or
resonance form of the compounds, but the corresponding alternative
configurations are contemplated as well.. Unless otherwise stated, the chemical

designation of compounds denotes the mixture of all possible stereochemically
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separated substantially free of its opposing

enantioner by a nethod such as formation of
walr@sozi’edner s using optically active resol vi nBCHUS2WS026606

("Stereochem stry of Carbon Conpounds,” (1962) by E.

L. Eliel, MGaw H Il; 1o Lochmuller, C H, (1975) J.

18&'?1@91%%!3, -saidddxfdes gé%aﬁﬁﬁ% alliﬁ%ﬂé@o‘rﬁé}s %Bd' eﬁ%ﬂﬁr bFners

in a mxture can be acco y any suitab
(simee hbeicompohnds of the ﬂJ)Lmtﬂm ofthiomvehtioanhay have at least one
stere salts with chiral conpounds and
d%l@g 5?%&6? aﬁncae@keéﬁlaﬂr strglitrg) ag wal a%ﬂle@ter@pﬁleemlcally pure

t
o FERAER rﬁfﬁ AR 3l 2B LR TRl et ORRRY e cther
the Ra i §- @RI Eatidd, AHPNROABRIIRL thy hA®e BUREr cis- or trans-
enantioners, or (3) enantioners can be separ at ed

codfigucatign. under chiral condl tions. Under nethod (1),
di asf ereoneri.c_salts %g forne by reactlon of
RAIAFOB.

enartSHEPRES fQrmy okt aggg & akhdefingst axispmers

suﬁgﬂaﬂltlﬁﬁpl fg%@%ﬁ%h ;ﬁé’:ﬁ%ﬂ%ﬂ ars]te reomeri f forms 0{ %he same basic

moblekelar \Mlﬁlhu&eymrl’dcﬁlai@fmems'sié@@dlscﬁlﬁeﬁﬁalﬁﬁpﬁt@' or "chirally
functionality, such as carboxylic 20 acid and
pugal Fedalies taeppornds a\aamgeat elsreyibemetit excaspof ohbeablyalaug 80%

P HERTA08 AR B Prodiae Eusial L ten o)
réﬁe@ﬂﬁgsat Péast 9@%5‘&1099 g a@@éja's 029 Al ﬁE cferably at least

carboxylic or sulfonic aC|d such as canpho
978 The tbans deramtimnietjcafigrsiee! andddﬂisteﬁiéoﬂnaﬂt:aldly pare! shaild be
result .in 25 formati on of the diastereoneric salts.
unglergipaddn asigpilapyayehavagrepard wethemmentiamericaxcess,

re R LB ey & AR uPRERE T R (e e
E. @apaMitl®@of sterebikBffbrs 1831&6%%51{%%@&%7" s)faﬂﬁar@f BeHRs known
Compounds, John Wley & Sons, Inc. ;

to Dhesstiprtbe aetr Dcnecﬁmpuum of arcotmaapoﬂmi nﬁmebylvenlaom cag be

as tric nds. wth enantionerically pure chiral
Sel%‘y geg ?‘x‘z'%ﬁt‘i“?? 5@%@%}#@ SPPSFRR CHENHEMEE P aethad swdsas

ohehhaned by eBcat e Okl gt 6 SBRE g0

"&@ﬂ'eb@lh‘@@hs@% ML 2006/ @(&ﬁf)@ﬁhﬂg/(MQB?/H) 266061, McGraw Hill;
xant hene net hod of determnin i cal purlty

LochpotllessCrldki(Hy5e hi Clatoneatpgr.s 113: QﬂSQQZ)aSﬁp&mhph of isomers in

TG Gy S P e ey Py ls prethard dnslugingiddbfprmation
of {duie, dlé%géonqerl@eﬂts WA MhirdT c4rhBolind® hnl REp AR Y fractional

m xt'ure, and
crystalhzatlon or other methods, (2) formation of diastereomeric compounds with

chiral derivatizing reagents, separation of the diastereomers, and conversion to
the pure enantiomers, or (3) enantiomers can be separated directly under chiral
conditions. Under method (1), diastereomeric salts can be formed by reaction of
enantiomerically pure chiral bases such as brucine, quinine, ephedrine,
strychnine, a-methyl-b-phenylethylamine (amphetamine), and the like with
asymmetric compounds bearing acidic functionality, such as carboxylic acid and

sulfonic acid. The diastereomeric salts may be induced to separate by fractional
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anal yzing the NVR spectrum for the presence of the two
atropi soneric 5 diastereoners. Stabl e diastereoners
w@amweloss7separ at ed and isol ated by normal - and PCT/US2005/026606
rever se- phase chromat ography foll owi ng nmethods for
separation of atropisoneric naphthyl-isoquinolines
T 6 . a_racemc
oo Tty e AR ol EpaPiod Sl e e Ry fpers o

amainioodorh potagdd) v\ ddstiog of iR Ir@kbStyaid ARl onkNASEs, such as
Sui table chiral stationary phases 1o are, for exanple,

camplyersulipaiciaged  tartaripacid, sgratelic ecidylon dactivracihyaosasult in
derj.vati.VES.;. nmrer ci al ai | abl ol ysacchari de
fofi ol A B tiast AP Bircie s b e P e Ry i Bor D), thsubstrate
\ N r mi
o eS8 S5 R 5 5 o L oo e S SRR BR 10 o
a diiabiereorpbric paidf @liel) Fe ahd Wilenis. (89949 Stevebthedisely of Organic
pol ysacchari de_chiral stationary Shases are hexane and

Campoysds,JRan Wilay & eansalng, Rrd23).ddiastereupria sompoandss can be
' nol and the l.ike. ("Chiral, Liquid . .
folg FYRAGRNA Y i Ee; Gnryutils i enBisheriraly apee chirl
derBlaltizid¥erea¥ents, sukKasmieAthyil PR htiveSAbil6@Redn F41%h of the
of di hydropyridi ne enanti oners by H gh- performance
dihsteudonn eris mnwteh ook tousielugthetfeey knan ticumetiesllyp énrichedf
| ysagcharides, .as a.chiral stationary phase", J. o
xaBffiin ORI tRast 8f deiermining opsicALD W B Ol smakin gL esters,
| .8 ' ., i means . each
s oS SR o MR e R R s SRR e
acétaveJhesIIL{2982)g. @fg. Clhidirh CH1:4185Y,| 3 he Fa®R#e hhiRPRYel §nd
excess (as determ ned by nethods standard in the art)
anglyzing thabiMBopectrue foathe presenenof i t@\rteatemaiaomu’e:r
.and at nos %.0f the other enantioner), preferably
i ol Sris e e S can dn g pa ro gt indofecdy egnal- and
" rg ' i . .
e} S o SOTRERaBRrARIRSS D FERER LRSS Batcopiomen
naphényddbedqiitalinto(isye, ihi WO 96£1 5100 dUnRder flethidt® (3), a racemic
formul as of this invention may possess, but not

mixgEIe Rfithep BEElC erEgomers iTsepasatadyby elmematoguphyessing a
h .h ' | if | t aut [
RIRGRTRS Shor it s ftptHABEn RS st Ve poRieng
po%bs{ai@&mﬁrkiléé?ﬁﬁaﬁ%fle{r%ﬂﬁlds@r@ﬁ gﬁﬁﬁog@aéﬁ%\gs?@oﬂﬁnerdaﬂy
vie

.. Unl ess otherw se stated, the chemc
avdidallg ey smacludridobpsedndisrad stationsry phasdsxdra CGhinflCal™ CA, OA,

OB SR DE R A O and ChIFAISaRTM AD, A5, OP(+) and OT(+).
Appropriate eluents or mobile phases for use in combination with said
polysaccharide chiral stationary phases are hexane and the like, modified with an
alcohol such as ethanol, isopropanol and the like. ("Chiral Liquid
Chromatography" (1989) W. J. Lough, Ed. Chapman and Hall, New York;
Okamoto, (1990) "Optical resolution of dihydropyridine enantiomers by High-
performance liquid chromatography using phenylcarbamates of polysaccharides
as a chiral stationary phase", J. of Chromatogr. 513:375-378).

The terms cis and trans are used herein in accordance with Chemical

Abstracts nomenclature and include reference to the position of the substituents
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isomeric forms, said m xtures containing all

di astereoners and enantiorners (since the conpounds
wo@toobha370dr nul as of this invention may have atPCBES1005/026606

one chiral center) of the basic nol ecul ar structure,

as wel as the stereochemcally pure or enriched

orcapRuURdsety M@ alRaltitCdtbRbLN, %F&&Qﬁﬂ%m Eiof
have eithe}rf 5 the R or S—co?}nfni gur at | n,a gngﬁtﬁﬁ%tﬁ?p eundSOf
foriides (Ihapaheasdlychbe deteraiised by theserskillabinf thgurratilile. using well-
Pure i ric.for of th ai d conmpounds are defined
known gbe?'rgggs S‘é‘f}bé%gﬁlf ?&}m}aleer ?('efé}’(ﬁﬁpf&%@p- enanti omeric
or diastereoneric forns of the same basic nol ecul ar
structure. In particular, the term"stereoisonerically

pure"” or "chirally io pure" Nekbslfiss t 0 conmpounds
haviéﬂ_lg a stereoisoneric excess of at |east about 80%
(i . ekneprepentdnventop plsorrovitesdhe andivametebolid pochicts of the

the kble.is rs preferably at |east 90%
oo é'& p()ir% e#eesgrgg%/ ?‘Sfﬂ?e%s eéft‘/ﬁnﬁﬁﬂc E?C?‘b‘ﬁéflﬁq 8ev¢l and ’
unlobasdus Se¥othd Peiok @F#8Sy. LR 861 " .

" di asliser eomer PC al | y%%%r@gﬁggﬁ(}ﬁ E%gégdi r%feolrrysé%( ggn&ﬁ ?ﬁloén the

oxédatidrarediegtion ayidnolyssgamiddtit, keteeifiantibn Gl the ke % $he
Cl15 r%%pactivel Cghe.di a tgr eoneri c excess, of the
ARRSEENR fd%.lmS@Bé B¢ fopnarmatie peedessase sccpsdingly, the
: ' r t hods kno t,0 those in
i RS < e b A B [ S it ot Bheicese.
conpishey ceetpafiag @ dosuhsiranbd @id mviehE6n ?\_fzith tagr?%ﬁ’ﬁ’ﬁ'faga period

enanti omer by a method such as formation
of imesyudficiont o yield agnelpbdbaptadut thereof. éSwdhvprglagetypscally are

@it B pEEANRS kgl iofabelied (S Brni PEFD) eomporngas by
invbntieR! Qﬂﬁltiﬁig’gerirﬂéigc?a@éltegﬁ FimPdete %Bge{%l%éeg(g.gg%eater than

i soners in re can be acconplsl Ry~
abewi 0. abig/ kgtthad, ariimel vditngs raft, tholes, Elih@Npig) dr¥YC or to man,
di ast erf_?.o,rrer ic salts with chiral compounds "and
allQwing siffisient fine frtmetakplismrtpsicait (typicaliy abpub8heeconds to 30

) on of dj [ d
hoffR) ARG 3solpfite i BV bRt S Rl G B adpalbrons ofher
bioldEcalisagigee Omés?’s};l%@l@lc%%¥ %Eﬁgpﬁofa‘?%d Eﬁ]\%g gllrféf are labeled

enant 1 oners, or enant | oner can pe se

(othensece isplatrddry thkeiusalof antihdiies eapabloiod bﬁndmg"é@(ﬂtoi)& surviving
can be forned by reaction of

. diasteregneric salt

n d’ﬂ?ﬁaﬁﬂﬁ?rgf c ﬁl? yn%ialgehterﬁh‘r%tu@a@é% defesmined br coivemtional

f i n i 13 i h | e . . . .
oLy BRSSO AT R e s done

thelsakee why las 30nasyidwRil IdrGg GRSRBYRMR sRERES ﬂgsélaﬁﬁ(?dvﬁ to those

Jfunctionality, such as carboxylic acid an
skilled in the art. The conversion products, so long as they are not otherwise
found in vivo, are useful in diagnostic assays for therapeutic dosing of the

compounds of the invention even if they possess no antiviral activity of their own.

Formulations
The compounds of the invention optionally are formulated with
conventional pharmaceutical carriers and excipients, which will be selected in

accord with ordinary practice. Tablets will contain excipients, glidants, fillers,
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sul fonic acid. The diastereoneric salts may be induced
to separate by fractional 64 WO 2006/ 033703
wWEADbASZ0D5/ 026606 crystallization or ionic PCT/US2005/026606
chronatography For separation of the optical isoners
am no conpounds addi tion of chiral carboxylic or

g A AR A e 1A
when fitehdad ébr &élﬁfdiy&ﬁﬁ @heotreri Grab Qﬂfrﬁmsﬂaﬁ@h%@h@%ﬁb&’wﬂl be

by nmethod (2), the substrate 5 to be resolved may
isptonit eliprmmlﬁh@n@omamhl}o femtagt emlpmntsaﬂucﬂﬂmhomwtdorth in the

H G SRy S PRaiP e GaCED) Sk fnde it acid and
otMés §b{t1§x1§9ﬂl% cﬂél&tm% %el%% Bhich B BFITEA GATES nll[lf dé’éps‘%fépd% dextrin,
a oun

can f or ned ting asynmmetri 't co

h}ehanyalhyhjelluhjsbyhpcﬂme:yalkyﬂﬁﬂethﬂeéllulaée ztdagicreRDend she like.
such, as nenthyl derivatives, followed by separation of

t he Sl@sa%%tttésf dberésran phprmyrrestigallsaccepiable eanries” a5 weed
heg gﬂg%;ﬂ 3{ i S, 's%hbgtjanc%z(?«r} he ¢ }}r@}ﬁ effélvgﬁpgléﬁdlent is

ermnin IC&| puri

foRalLBItEd in §H&é} t8FadlitRe iR :ﬁ)p‘f’ %Et%n BF dMReReRat&SH &) the locus to be
a- met hoxy-a-(trifl uoromet henyl acetate (Jacob

trdatted, fo1 gr&aZe)nqe by@xgsol@tr%ndlsﬁerémgﬁjl diffusingetheaaht@mposition,

anal Z|n the NVR spectrumfor_the
“Efggéﬂg%c@ g ﬁ%s P%tﬁaerrha@ 151gdw§1§9m Wapeiring its
efét:ﬂpéﬁesg' ggﬁe %‘h%?ﬁ%&éu ﬁanlgrbaec %?’LQB[ aéa?ﬂe?%\da% o(?o% g@ﬁ 8? Y liquid

“a reverse-pha orat ogr apny
ormegm_ﬁlchd’(asia%emc@tﬂ}ﬁﬁs@ﬁ @LoORI SBGRId), Ce. the compositions of this
napht hyl -i soqui nol i nes (Hoye, T., 96/ 15111) . Under

1ny1@1t|tmuc2(ng,§u1t ly heawd as gpreanteates, etmdsmymtéuhons granulates,

antioners i arated b hr omat ogr aphy . usi
Al PRrS: Sob e g oprasens SnFRRNS, hrra) st Rl or
poﬁﬂﬂ%@s are, for exanple, 20 polysaccharides, in
particul ar cellul ose or anyl ose derivatives.
ComSeiitabhd plyarnsaceiitiadll @rfietsforasdit tk(i&saﬁ@phdrrﬁbté@tical
stationary phases are Chiral Cel ' 0B5,

CORYR OSEHONSEY ﬂ]elraﬁ%ngkathh gregyp}lgmgm i;h[gse Alglle@m(l-tble art, and

3% g ARBARCH B BB Sr e RBl R BB omtion
Th@yaha@ aﬁbﬁnﬂhaé%%ld@tﬁ@eshﬁiéﬁ% v@&@mghfgeh'tek Blis ano% gegts,

an 25 al cohol such as ethan |sopr

stltlhsrs ) addeesiviesCGruldifying agents Guolveres ,(Ig}aapgy, ar(tﬂ:ﬁa&)na\l\énd
Okapnot o,

antlil@%%f %%ewﬂm B ph0R] Bptlic AG Agich g@@?@@tﬁ@ob isotonic agents

(sufRedyt éu%@?sr Sr QYdiEHIgaﬂonde) and the like, provided the same are consistent -
with pharmaceutical practice, i.e. carriers and additives which do not create
permanent damage to mammals. The pharmaceutical compositions of the present
invention may be prepared in any known manner, for instance by homogeneously
mixing, coating and/or grinding the active ingredients, in a one-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

in view to obtain them in the form of microspheres usually having a diameter of
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performance |iquid chromatography using
phenyl car bamat es of pol ysaccharides as a chiral

W@ t@biosdtes y phase”, J. of Chromatogr. 513: 375- BZBYS2088026606
The ternms cis and trans are used herein in accordance
with Chemi cal Abstracts nonmencl ature and include

r iaf f i t
<5 B9 MUPORSE A BBaBlnt L LR RHANS: 5 Boned o
suatnediteesdecsfahio hetive glgredidhitgur ati on of the conpounds
of fornmula (1) may easily be determ ned by those

ski |Stlétﬁh1¢18w£@c%aqﬂwge@tm SN as lenuﬂ.gemimmnslsmer, to be
Met abol i t es

us98 B phk R RRRI o apaliopPist HSEH4sRRt inyeplioh ave nom onic,
cafiBhRReld /‘"orFHrf?@M%trﬁat@flaIsr}?awﬁ%ggBH 'éﬁ%flgﬁ?]%g' ﬁﬁs%ggsﬁ aﬂd /or

to the extent such products nove
welviag meemeso Suitable Sichiqeurthetdrsts imgtude both whesr- soluble soaps

mth oxi dati on, reduction drol ysi s,
al‘aﬁ"g%tr ‘SSLJbOI@ §Y@§1eﬁ¥@&fﬁa6?raﬁhﬂe pgentp; ﬁél’f@bfétSﬁép& gre alkaline or
C o) r | I enzynmati c
AR A R g e
fat@y dcidRqOy, gofﬂéﬂébéﬁﬁnpéloﬁ&ﬁgﬁuﬁy saltsRUfRAER Dr stearic acid, or of

r|S|ng contactlng compound of this invention
naWIgE fattyracrdahitoresabeinabl foof ctqcmausuﬂ i ¢aleow ofilo Synthetic

A AT i
anﬁ%ug%l s er M)ﬂat&@ g@ﬂﬁ%dﬁ%ofe%r}\% Y gﬂ gylalgrlgulphonates

It parentera In a etec

Faftg. s@lplgcbmé@br tiiphateslaoe Us@al[y H‘Uﬂ{@}brﬁl%fﬁbﬂkﬂmm alRbERe-earth
as rat, nouse, guinea pig, nonkey, or to man,
megp} wﬁngn@maﬂt@teélmmmqmuﬁmalmrmmogmm@alie substituted with
hour s

an b1 iyt r LT R e 08 btbory Srions Bufeoctium or
cal'éhﬁﬁ@aﬁrof%%Eu@%%é&élor%@ékfﬁg éaﬂbgﬁg%ﬁ?ot lé%?xtﬁ["éeof fatty

easily isolrated'since they are hers are
aldobol stlptates dhteined drah rantiid éatitye scidapebhien®br Hlikatthegarth

ep pess rviving in the netabolite The netabolite
m%@fr ﬁ?iﬁslﬂ fey F&Fleﬂ%‘élf @ﬂﬁhﬁw qCFFl BYRATElSHE ﬁ&ﬁodm Fugpil sulphate)

eney al s j.anal
onl siplihi Beth MR EARRKS| R BB BT o 38 iR
sukbhéatel bR iSanad1Y @l'eﬁ$aﬁ@é§ i‘él‘é’r\élB 5}‘ ébﬂtﬁﬁtsg to %béﬂb%ﬂ atoms.
in the art. The conversion pro uct l ong as they
Examglerof dkylrylssplematesiard thesodivo, calceulms@f a_ltohdlamme salts
t f th
of goggcngérllzcen%sss ?}Xhoril(c) gmtdhoerr(?’ IE)%Eflyll-I(l:ap(i\’tﬁalenesoulphmreuc acid or a
naphthalene-sulphonic acid /formaldehyde condensation product. Also suitable
are the corresponding phosphates, e.g. salts of phosphoric acid ester and an
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,

dipalmitoylphoshatidyl -choline and their mixtures.
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conpounds of the invention even if they possess no

antiviral activity of their own. Fornulations The
w@oovpos3Tds of the invention optionally are forpal/asmds/026606

with 30 conventional pharmaceutical carriers and

exci pients, which will be selected in accord with

ordida ract.ice. Tablets.w |l cont ai xcilpients,

o | CARAPIERBITLEE sulBRts o BEN T RURET

At Q2R8RB VRS BEENS sHhlld) Eatty KR OO BABS acids, aliphati
Pfggms are p%epared%%% eri?eyform andgsahae%alp e
arhimes odethiflos coethinviegt ksasblhearbohatoomsah the molecule,

m ni stration general 11 be . isotonijc.
el E AR T Sk IS RhPHoaRER S Sl nglgol ether
. ] ' i
CSHRE58% P i Elonl AR GL, ShaL e sl urared
fagtlyheidsatid SkiyUstirols, shiel ddrivigivegrbferablgttoasaiiAbs to 10 glycol
car bohydr at es 'such as dextrin, gﬁdroxyalk | cel I'ul ose,

ethgrigroxps aiogl Grist 2 tarbpniatorse in él}ee iphaie) by drgartiom moiety and 6
oS R RE g R RS REGRU LGt e mon

' b whioht vt ahy rat €

iofifc S%Hfaggaggg SrdMviaBeridy1Ghe Lig R 6@1@@@%@&1@ vith

or mu In order to facilitat I catl on or
pdlilgsepiybatid glycob ettdehaliasitapdigprdyiene ?I}&dl cdrtaining 1 to 10

instance by _dissolving, dispersing or diffusing the

caghmiaosnpisLihei kY] chasyshich@ doaiels canteia 24 t 20gthleneglycol

ey chapashichacilers vaniei 4
ot bPoancsst e PR ar et v haeihiedy Such spmngnds
oy SR S Mgt S
Rephresentativeexamplesad noniivald sprfretargs drasospiphent! at es,

TR TR TN
b R S TR
octylehenboypallafhoffetiag oWeldttk a@iresteds bhpsBetlyleh&Borbitan (such

the art, and there is no particular restriction to
astpdy exysshplene sarhitarhirivledtie), ghaseol: sombitent $omos@andhey

al.so, i ncl ude addjtives. such as wetting agents,
penider ol A RS sAh NS B S ies ool Ty ng
_ . i . .
ot TP RS ufRORh AR RELBEY BnrdBum softs,
pattitalolytiadits) haviagtddoidroagdohsadi{cilcdp ienadlygaistionted with

sodiumchloride) and the |ike, provided the sane are )
halemhenydmubstituted phenyl or hydroxy; for instance quaternary ammonium

salts containing as N-substituent at least one C,-C,, alkyl radical (e.g. cetyl, lauryl,
palmityl, myristyl, oleyl and the like) and, as further substituents, unsubstituted
or 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 Publishing Crop., Ridgewood, New Jersey, 1981), "Tensid-
Taschenbucw', 2 d ed. (Hanser Verlag, Vienna, 1981) and "Encyclopaedia of
Surfactants, (Chemical Publishing Co., New York, 1981).
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wi th pharmaceutical practice, i.e. carriers and

addi tives which do not create 25 pernmanent damage to
woror@B¥03 The phar maceuti cal conpositions of tPET/US2005/026606

present invention may be prepared in any known

manner, for instance by honbgeneously mixing, coating

an d/ | t p
SomobBs D ARk S BB GpglAUG 0eF AbRRalts
(h@Péa@tfeh‘ ablledhRI P reBREARD a8 iRe aétite Righedienaythdy beadaHERtered
as surface-act’ive agents are prepared b
bynauey mtgappmpnatertowhs tcandmcgotqhe tremdt gritdbleroutes gmluding
t he, for [ | a dianeter
orgh, regs . Ve BiGd g LB Gabso B Aoy sualagHAh, apitel and
piEhichBITE dud bl Sl TRUA ‘ﬁ‘eaz%‘%co?%k@?mact Pt dermal,

intragied] &nd spiduithl)allhe mefdrackraat of edagaktsitioal 1ﬁ9¥| vary with
known as enul gent or enulsifier, to be used int

fop msamnbete;ce fe@n@éﬂﬁne@mﬂ,elﬁf t he present invention
ani ter.

P BTG nePLs Rl AR E P b BB Ot PR G g atome it s

pref@RBlelth $rescrlf thAR! £ FHArBREuSH f8h AR qlh'é‘?SrIQﬁIﬁlons,
wat er - sol'ubl e soaps “and wat er-sol ubl e synthetic

bagh lftbmz@:eanarwm@@mhmaﬁmseadﬁ] thegmagsntanecrdtidatomprioe at least
al kal i ne-earth net.al Its ansubst ituted or
8

Omlﬁ’ietlﬂgl’@éh%@mﬁes gscsib fosgher W}Fla.ppy oaén@u@ (C10
ph%rter?%cegﬁgaélfdﬂ% Oﬁ%%?é’%?felf ﬁ}egéf%:réj%a Aotid i 88 lly )? u?r gherapeuhc
in8RidAbRED Hﬂefcﬁflﬁ%&éd)(‘c@ﬂﬂhal@y laré’%c&é}itb@]\é’" & the s%f{sé kebbing

surfactants include sodi umor calciumsalts of
compqtshie w1ﬂctl”aaowtbsr 1Ifgred5en$whﬂn@rfatraglatmdarscb hphdeleterious to

S FRIPER) HStiepholhe Kerpdos melid Gose seiigple or prelcisstal,
na%ﬁpt HQ] (%ﬂclu@u?ﬁfcgf ML n}l%.lldlg%a [rra@o%?ak&ﬁeﬁﬁr(ﬁ{zludmg

stituted a anmoni um

subahta&esub ) dhirhttiedulsir] itddveaousglikithdermal ytrathdialaind epidural)
having from8 to 22 carbon atons, e.g. the sodium or
adgaingstrpicig| Thq)formléﬁt;@]m m@yrqO@vgme@t]mbe presented in unit dosage

dodecyl sul honi ¢ id or m Xt ur e, of tt oho
fogg R dRRPReal Y By st e yell drtim B ERhes
p}%ﬁ"nél gabueﬁ nE@hbAs L@ thc@étgé O?Brlﬁg b %s&faatl%n the active
ul phoni ¢ acid esters (such sodi auryl sul pha
mgmzﬂlmﬂ withithe cmleiw]mrthfcahstytmés:mitmm‘ metrd yltwsaorgr)qngeedmnts
adduct s, Suitable 20 sul phonated benzi m dazol e

Incﬁ@ﬂrerﬂdtth%&rrﬁﬂéﬂ@%m@pwmd Ry smgferody apd dpHimatelirdringing
mlc:%a(%gg 13’?188fth agtz ?afr%rgcﬁl JRP Wifg% lﬁularc%r}l s orof?neli divided solid

ne sa
carriers or both, and then, if necessary, shaping the product.

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

ingredient may also be presented as a bolus, electuary or paste.
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of dodecyl benzene sul phonic acid or

di but yl - napht hal enesul phonic acid or a
woapaobEbene- sul phoni ¢ aci d/ fornmal dehyde condeCiBEB20051026606

product. Al so suitable are the corresponding

phosphates, e.g. salts of phosphoric acid ester and an

25 adqueio o, 'enr%%rﬁle %&ﬁco%glllplﬂ%%s%i&p?g%éﬁﬁggqn}%i&{aﬂy with one or

pr opyl ene oxrde,

mBROSRIRESIrpiiASrdd@intt N ConRsHcBaRE Bl b ralred b
(oriqgi natrlls}nggli:ror%1 ani mal™ or pl gnt %ghﬁls) %r p;ay%t hgti c

copiprsskingi ipiacsiiebld machizmetthkiantive ingredienhiim a tiygeefl swirkg form
as e.g. phosphati dyl et hanol am ne, _phosphati dyl| seri ne,.
SRS ER 5T BY ST o OPE ol B ER R AR R4, BRICanG, imert
i oGt hesnhat icdyl - chal | )
A PR A B0 o Mipciting agent: Molded, fablets may be

méde YO rROKENY &34 93itHEIE/ Ha 08B AQRH& A of ket @ered compound
non-i1oni c surfactants include pol yet hoxylated and

mpistemdopihyareinett liguithvdituanssThg tabllaty pheoptienaliyabe yoated or

syt a6 ForatileteRsodin Batoxtun A0 1me gedirg ebinease of the

acﬁ%xﬁgfea@@r&%m@map&sh@é@ws%f!%Mé %gé BR BB} SRR EPtissues e.g.
of aliphatic

such as pol yglycol ether 5 derivatives
manth ayd kkial, thehfatrira] i eehadesyptiRatallyatpgdiedntd atvpadal ot @tent or
fatty acids and al kyl phenol s, _said derivatives

crepreiconiBnineCbetastive g redientts) iy rp @mounsitiefor grapde, 45 to

280 AR BT Pt B R Bl B ASH
inBfentdifts 8k BYPPWIRObuctths .89 ws/s, [p).8y PR etcb,%meferablgno.z to 15%

surfactants are water-sol ubl e adducts of pol'yet hyl éne
w bW atel mashprefepdyy 95rtopylens vg! Y¢loen formulated in an ointment, the

TR T e U I
. t - | eth : .
o 58, ROl o S MBHER L Bl i o

with @al dijircontéd dedmhdmsk! U destlelly Heneplestielphdbé bsthedream base
pr Qp){l enegl ycol unit. Representative exanples of
may iRdlede,dos exdrapleant kask @ hanivpiarpilyhydric alcohol, i.e. an

BB A By S5 P U e ELCEL 1, o
L4 e ) Ao SNl e SRRl EGa0)

anoff mpauyed heteie Thetbpicahforaudtiorsmpgldesicyblynivic ik a
sorbitan _triol eate), cerol, sorbitan, sucrose and

COpPRUEH Piweh enhanges alaq%f}éti@ui argenetiagianiaihe active ingredient
th?gdéﬁ%e%%ﬁ or other affected areas. Examples of such dermal penetration
enhancers include dimethylsulfoxide and related a\malogs.

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 oil. Optionally,
a hydrophilic emulsifier is included together with a lipophilic emulsifier which
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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20 Suitable cationic surfactants include quaternary

ammonium salts, particularly halides, having 4
whyasosxpbon radi cals optionally substituted we€TUS2005/026606

hal o, phenyl, substituted phenyl or hydroxy; for

i nstance quaternary amonium salts containing as

o YA RSB 1) e Gl gl dmhassying

oirltire@t bapelwhagh farid e slybdispérsed pthase 06 thrstreamt fogmadations.
or hal o%enat ed | ower alkyl, benzyl and/or o
hy dibeychbisgenf saiteple ailsdirdatssfor the memulgbeniis aped on achieving

A Lo R RS BEL A SRS UL TOAF, L fhablhdin
S A U L3S ey o
Thiisskderdaucshould aptarhallfisnsron geedsygnokistaining 8B wjashable

and "Encycl opaedi a of 30 Surfactants, (Chem cal )
pregipet with syitable consigtepsy ko aygﬁfe.aﬁamﬁ\?@ ?gmmﬁb%comamer&

PCT/,US2005/,026606_ Conpo f ot ' ' .
St 30 R0 FOMBUEP Bl 108, YRR, Aloncipace
iscde@iy] 8fdak¥R! YraBiid e cbidiastel BE ca@riutdattpaticd] 80 1
® mal)?I be adm%lf gﬁgr edglg'tcny alny er ouf'e appr%pjrﬂi alt e topﬁﬁpg
myadstdte, deoyltaledte, sopatpyd pabuitatehbetyl staeaste, Aethydhengy] palmitate

oral,  rectal asal, topical (ingludin ar, .buccal
or Srieash b brigishes oA R nCr e BPLERE Ry AR, the

t Ak LNgr C v ) Lntr gl
o ELRASE R AT et LU KBS b A Ron
depERE oSS BHd PropEaiiesigyiret! Mitdrantiealgnhigh ilelting point lipids
condi tion of the recipient. Wile it is possible for
sucthes adtitesoft paradiin end£or Bqwisl pareffin or ethar minsael gils gag be
eferable to present them as pharnmaceuti cal

rmmul ati ons. The formul ations, 1o both for veterinary
and ; icRT &$@MisiAMEALD A 5 Hflud
at I%ggﬂé%%{eb %@ﬁb\llé;foirﬁ edi enttﬂlgsf a%ove deg}igr@bed, naeeye
drbpgeithesinvht hctine irgredizne is giksolrad eusispdndedsioceptitibile

carriers therefore and_optionally other. ther ﬁeut iC

carmigyy Eﬁ-’ra@iﬁlbf. arTpgueaHsrSobrand Yo ariiveyngresiente ddsiackv e

. inthe. bei . ikl ' .

o B 5 EFREE P BELP R  Pn g5
204> alifEnf2ebRs 2@15 tdher% ?farti&ﬂﬁrl?%’b@ﬁt oAy wnebtelations

those suitabl e for oral, recta nasal , topical .
sufthblz! fod oy cddirrtrainistnatiqruin theguainh inchgdelazenges comprising the
' subcut aneous, intranuscul ar

yarenteral (includin ,
achie PRGNS I P ReReF S S A SHERSP AR Bp dur igecanth

pastilles comprising the active ingredient in an inert basis such as gelatin and

us

glycerin, or sucrose and acacia; and mouthwashes comprising the active
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
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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adm ni stration. The fornul ati ons may conveniently be

presented in unit dosage formand may be prepared by
w@rgo6os37ohe net hods well known in the art of 2BCT/US2005/026606

pharmacy. Such met hods include the step of bringing

Into association the active ingredient with the

carcie ieh Is e. .
iR ed i ahe Uiyt e RRGeeds Rl S0P R fnhalation
thiYugHiHeidshYpadRtge HoniBicehiailkd ¢Trhe powddrtheld shsedip @ithe

the active ingredient with liquid carriers or finely
nogdev buiebledbimulationsiveheredy theawmrienisd ligieid, forradministration as

ST AP b S 3 S e o
thg gg eeteﬁx%%&ﬁn .SF&‘rﬁﬁfaﬁhﬁs WithiSle 3HP Qer%%oﬁﬂﬁﬁﬂh@éatioxa may be

s r tablets each containing a predetermne

prépaedtacebrdihg tacdhventiorgil esithods and naaypbedelivered with other
granul es; as solution or a suspension in an agqueous
theljagelitic égedtsnon- aqueous liquid; or as an oil-in-water
[igy d enqul.si on.por . a.water-i-n-0i.Jl .l.iquid emyl sion. .The
et HoESERiorar B P e g Bt Y e ¥ B
pe@éeﬁ‘fésuf"a&ﬂ Qfis, RASHSs, Ke?sg X@e@,@@%@%ﬁéggay formulations containing
PCT/ USZOO%/ 026606 tagl et may be de by conpression
in addisdrdtothe aupitvieangtedyervtistibh aarriers as mpe knawoasgbe prt to be

i ngredients. Conpressed tablets may be prepared by
appEAPFaesi ng in a suitable machine the active

I ngredi ent,. | 15 [_.ow . . as:

ar g meA e S Re o A R R R et and
ndrP&ddecusdidrile Hhieciid € SEVidhL Vehicks widypesntalit ave ofidants, buffers,

di spersing agent. Mol ded tablets may be nade b

. o€ e by
bantsritistegs and @obuies willich reacler ke formulatipe issftonigevith the blood of
ound , noi ste with an inert.

G HiGerEd rBIenAnG ATty GRS Toieoppisions which
. t . '
3P A P ERAiRE 2 b T RIS Ao d b UL RpRURMORS may be

prefented i ahitalssedr thhRi-dyse aintainees, fextarmple deaksiaapoules and
e 1o nouth and skin, the fornmul ati ons are

viglstanshriaybegpracin abeaze-dpredlyophizashcopslitiarn egiring only

cont.ai ni ng,.t h ctive.ingredient(s) n an amount..of
i Bt At e ghaiatie SH it ey ZEHFbashs
ind ARG G L Pt o e ARXBAGR rRRIMR EReLL A AR o2 Ynid's i
I ko e O P i buspensions
mey bp prepafedriabiystéri? powdd$h grahwlesrmhdriabietp obfrerkibdy

0.5 to 10% w w. When fornulated in an ointnment, the 15
Prﬁﬁtqlkﬁb’ﬁiﬁij‘-ﬂ@@fients maybe enpl oyed with either a

par g L& %it%o\glgég for M 3568 Eare those containing a daily dose or

unit daily sub-dose, as herein above recited, or an appropriate fraction thereof, of
an active 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.

Compounds of the invention can be used to provide controlled release

pharmaceutical formulations containing as active ingredient one or more
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oi ntnent base. Alternatively, the active ingredients
may be fornmulated in a cream with an oil-in-water
wee@ansiiese. |f desired, the aqueous phase of PEEUSI06HM6606
base may include, for exanple, at |east 30% w w of a
pol yhydric al cohol, i.e. an alcohol having two or
R Euipds i LS (@HEoed 9@%@/4 1%?&19%9{&%") irPWHACthe
1,3-dio nannlto sor
refaisy of Hyd mafeghgﬁ@ileﬁﬂ el b’edd:dirgrcﬁli@‘l&ﬂi regail8ted totalloRs less
thereof. The topical fornulations may desirably

reww@%mg:@hmmw| tha Péﬁﬁ@ﬁ@@lsmabs or pwiicity profile of a given
edl t hr,ou t he

PR B GBl, ROl e BRf B st R oy Se
adiffifbttaioth whlAdEefete uﬂﬁg uek: isliﬁ‘%?b{é SHbi i g ﬁﬁ& dfs of the

rel ated anal ogs. 25 The oily phase t he enul si
inyhngon nare e poeparay doeowling to tomeshtforainmdihosia

ngredients_in a_known nner, Wil e the phase nay
?rp&géglqaﬁé} gigredientemay e ingfudeskingrdes ko mml thg dawyation of

S e Y
may ftl@ths bagcrasved by sé]éthﬂ? apbYopridte W&EP badrfers such as for
emul sifier is included together with a |ipophilic

example polysastarhi pHydine acidaspaysirgt ipyrzdidorie; efhylalesvinyl
d to inclu th an_oil t Toget her,

acBlgle Gy R e TR, G DRSHECORA G Hiode, (oY e sulfate
“r{RHR S8 SR AL A% Gl BERB A G b

coatdollad dyf iatorpritating thdectdee mgkécﬁémemﬂb @hfﬂ(él@@ e.g. mlcrocapsules,
0|ntnent base which forms the oily dispersed phase of
of prrolymesiasubpiaicasudnas hydrwgshvipolylatticadidabl e 0| | s or
sed

ST e L
pdL{@ieds Bu¥R ntAABaY Rtlhde t';sol'ffﬁatdrﬁ |cfel v'eéff E?’ sthiis t?ﬁ(é'lgfﬂgomes,

i'n pharmaceutical enulsion f lati o S ver
mﬂih@&phehes, ariesnensiiloioind, nqutopmrablley, ihoaa mﬂegaﬁdsy ,On.

non- st ai ni ng and shable product. with suitable
Depsisling @Hége foutg aalm@éﬁt%?g@m Hemphameaceyticak gpanposition may

i G N T

indugakairie aQﬁ@cﬁYé Netishy 6PHis ?b?sﬁéﬂ ard st%?ﬁ@gHWdfe% Fot the
acids, isopropyl 10 nyristate, decyl ol eat i sopropyl

eanmltameeus breparagor dnereef. ?ymtﬂ)daklﬂxl;sl fop ﬂhlmmnpese herefore
B R B o R ol 2
pOlPARFIRLTND] YR8 Gha 1 RB A mixtuFRTRERRE! ON

In view of the fact that, when several active ingredients are used in
combination, they do not necessarily bring out their joint therapeutic effect
directly 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 the
two ingredients in separate but adjacent 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 ingredient,
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depending on the properties required. Alternatively,
high nelting point lipids such as white soft paraffin
wW@r@bo83703 qui d paraffin or other mineral oils PERURB®OLE6606
used. Fornul ations suitable for topical adm nistration
to the eye also include eye drops wherein the aftive
e
G By Ry 268 b S ROy i lion w hereas
thie Rgh@dis énthe Oren aLdn ¥gp ddﬂ@fcﬁ‘dhﬁﬁﬁreh@u dc@iddl dr¥an aerosol.
present in such fornulatlons in a concentration of 0.5
t o Avitable metheds gsbugldelivesy irsludesqlivididrugatdliyery systems
ations. .suitable for, topical

ol o sp e e e oG e Manocapsules and

socdimép%n@l%g b8 th@%dt% & f 2GR LR on &%&éﬁf(@&%@k%@rﬁposﬁmn

usual I'y suctose and acacia or traga past
mepnpyuise prptedttveaatatingsi Phnedbenitidad f@mnd fgtdbl®as ibjectionable

| at d cerin, or sucrose and acaci a;
us%ﬁﬁéin%ets?ﬁ%aéﬁéﬁe%@w Jstigor Rispatstionaand stemie pavaters far the
xffiphlfofs Pl 8668 ihiehe FrBTH Sk thisirifipBte phegefore
indud lbﬁ@éﬂlﬁ;{)@tﬂﬁ@ aqaa@lﬁg Ehﬁ@rsf EthaBdg %&rSP E?@aasf%!ﬁé Ely o,

a salicyl Fornul ati ons suitabl%’ for
pOéﬂ&ﬂlﬁl%Erglymimnvﬂiheénkﬂ anldembdnréstheirenfa solid include
rse.powder hayj a particle size for exanple in
th e%r%gﬁﬁaé asiive grgg e@ wieck Brrombination |Di*@’ pafrecepgarily bring

out ltﬁ&? it %e&?ﬁ%&mbe%e\@? Qe 39‘&1@3%911#% S’chg gnammal to be

i ner efe M crons Stch
traaited. OFBus, ehe ):orr@égicﬁfdm 8 céthpOBitZHIa 3&35(9& in the form of a
PCT/ US2005/ 02660 adm ni stered in the manner in which
megHgalikit gr pacr&@rge cpntambsg theping ingedianisdn sepaateiyht adjecent
nasal . passa er of the powder held
regra i St ARG i B Tl eotermendt Ao ipiercient may
théﬂé?or%@erfo%uﬂaste@ ith b %ﬁ}ﬁsm@zﬂﬂe aske '%r{% ﬁﬁr?its{rgﬁoﬁ§8u{eocilfferent
exanpl e a nasal spray “or as nasa
froan tleaius the othdryingmddi¢ntpeg. ofie bf tHien atdy bein Merfoeneitan oral or
Formul ati ons suitable for aerosol admnistration my
paprntersl dprpalatigpavhencns theobenisdn the derm wéeheaspewle foay
h_ather, therapeutic agents.
m@&ecldg’tll %gof{v'gi' F%@F]éosf%r vagi nal adm ni strati on nmay
be presented as pessaries, tanmpons, creans, gels,
pastes, foans or spray formul ations containing
Exemplary Enumerated Compounds

By way of example and not limitation, embodiments of the invention are
named below in tabular format (Table 7). Each embodiment of Table 7 is depicted
as a substitited nucleus (Sc) in which the nucleus is designated by a number and
each substituent is designated in order by further numbers. Table 1 is a schedule
of nuclei used in forming the embodiments of Table 7. Each nucleus (Sc) is given
a number designation from Table 1, and this designation appears first in each
embodiment name. Similarly, 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

designating the nucleus from Table 1. If the nucleus is of formula 1 (from Table
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lo in addition to the active ingredient such carriers
as are known in the art to be appropriate.
WO-000610BF03 ons suitabl e for parenteral adm ni stPEL/UBIV05/026606
i ncl ude aqueous and non-aqueous sterile injection
sol uti ons which may contain anti-oxidants, buffers,

1),RAEH Bhd %@%ﬁdﬁﬂﬂn@%ﬁ%ﬁﬁtﬁgﬂﬁ Brd ﬁ[‘@l%rorﬁgleRf or4pi 2, RO(Table

‘i'sotoni c w of 15 the intended reC|p|ent
q{*@r@a@ 2P Ui X QTSR G0 uahe sileisiib of frsPEnD (Grsn TabI), then
i ncl ude suspendi ng agents and thlckenln g agents.
thé'hzetei" antehbensibstiyudres aps esthetader R' (Pilile Ap R (Table 3),4

nul ti-dose containers, for exanple seal ed anpoul es and
(Tablal4$, R aflhbda§), beds¥ GFabde bh Bhe savee emradagnents of the invention

exist FaiBe suilatistipga %gf%?%ﬂv R AT
S SRR U YIS T o
sirfBlY o gagaggen?che kllilrtﬁmﬂ&erzd 0@71@ ety aflf AHbRE RPskdingly.

nd previ ctibed. Preferred
uni Eadb gagep ioshokahaoig aneot imﬁe tibabat (i~f1). iBheatilfaislaye the
dose or wunit daily sub-dose, as herein above recited,
PoﬁﬁséﬁC@ﬁ%@@b@ﬂ%ﬂé“@ﬂé&ﬁh@S“WHéreof of 25 an active
ingredient. It should be understood that in addition
to the ingredients particularly nentioned above the
formul ations of this invention may include other
agents conventional in the art having regard to the
type of formulation in question, for exanple those
suitable for oral adm nistration may include flavoring
agents. 30 Compounds of the invention can be used to
provide controlled rel ease pharnmaceutica
formul ati ons containing as active ingredient one or
nore 73 WD 2006/ 033703 PCT/ US2005/ 026606 conpounds of
the invention ("controlled release fornulations"”) in
which the release of the active ingredient can be
controlled and regulated to allow | ess frequency
dosing or to inprove the pharnacokinetic or toxicity
profile of a given invention conpound. Controlled
rel ease fornul ati ons adapted for oral 5 adm nistration
in which discrete units conprising one or nore
compounds of the invention can be prepared according
to conventional nethods.
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Addi tional ingredients may be included in order to
control the duration of action of the active
WO p@oosizent in the conmposition. Control rel easBCT/US2005/026606
conpositions may thus be achieved by sel ecting
appropriate polyner carriers such as for 1o exanple
pol yesters, polyam no acids, polyvinyl pyrrolidone,
TS BY! ene-vinyl acetate copol ymers, nethyl cell ul ose,
—carboxynet hyl cel | ul ose, protam ne sulfate and the
l'ike. 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
pol ymeri ¢ substance such as hydrogels, polylactic
acid, 1s hydroxym®Qyl cgNLul osgq pol ynet hyi
net hacryl ate and the er descri bed pol yners.
Such net hods i ncl ude ¢oll oi drzéydehiwery syst ens
li ke |iposomesRe_micrsphe croenul si ons,
nanoparti cl es, ﬁanoféps s andNso on. Depending on
the route of adm nistration, the pharmaceutica

conposition nay require protective coatings.
Phar maceutical fornms suitable for injectionable use 20
i nclude sterile aqueous solutions or dispersions and
sterile powders for the extenporaneous preparation
thereof. Typical carriers for this purpose therefore

i ncl ude bi oconpatR ous_hyuffers, ethanol,

gl ycerol, propylene 1 polyet hyl ene gl ycol and
the |ike and m xtures ther% o i of the fact

t hat, when se al ive j edients are used in 25
conbi nati on, theyXdo notyheces®qrily bring out their
joint therapeutic effect|f directyhysat the sane tinme in
the mammal to be treate t he col'respondi ng
conposition may also be in the formof a nedical kit
or package containing the two ingredients in separate
but: adj acent repositoried or conpartments. In the

| atter context, each active ingredient nmay therefore
be formulated in a way 30 suitable for an

adm nistration route different fromthat of the other
ingredient, 74 WO 2006/033703 PCT/ US2005/ 026606 e. g.
one of themmay be in the formof an oral or

parenteral formulation 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, m croenul sions, nanoparticl es,
nanocapsul es and
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5 so on. Depending on the route of adm nistration, the
phar maceuti cal conposition nmay require protective
w@o@biosdys3 Phar maceutical fornms suitable for PCT/US2005/026606
i njectionable wuse include sterile aqueous sol utions
or dispersions and sterile powders for the
TAE OTPRY ANRRUSeR; eparation thereof. Typical carriers
~for this purpose therefore include bioconpatible
aqueous buffers, ethanol, glycerol, propylene glycol,
to polyethyle%e gl ycol and the |ike and m xtures
thereof—S al active i i gfts used in
cerbigati onynmay not necegsari bring out their joint
t herap uai ef fect ditrec the sane tine in the

manmmal e treated. Thiss— he correspondi ng

conpositRSn may also be in the formof a nedical kit
or package containing the t ingredients in separate
but adjacent 15 repositorie$S or conpartnments. In the

| atter context, each #eld ve ingredient may therefore
be forpulateg,jyn a way swtable for an adm nistration
t he ot her ingredient,

rout e esfent fromthg
elg. X t hem may, formof an oral or
par ent 8cal”/ f or mul ati on

a6 the other is in the
formof an anpoule for infravenous injection or an
aerosol . 20 Exenpl ary Enunerated Conpounds By way of
exanpl e gnd not limtation, enbodinents of the

i nventioR are named bel ow in tabul ar for mat (Tabl e
7). Each enbodi nent of Table 7 is depicted as a

substit ut ed cl eus L.n which the nucleus is

o GGy ba s i S 2SR Akl 2 RS groups
designated in order by further nunbers. Table 1 is a

schedul e of nuclei used in formng the enbodi nents of

Tabl & 7. Each nucleus (Sc) is given a nunber

designation from Table 1, and this designation appears
first in each enbodinent nanme. Simlarly, Tables 2,

e Bded ok pnll e RS gt O Ptk Talohe o2 R groups

enbodi nent of Table 7 is depicted by a nunber

desi gnhating the nucleus from Table 1. If the nucl eus
is of formula 1 (from Table 75 WO 2006/ 033703

PCT/ US2005/ 026606 1), then the letter and nunber

stu_b_stniat }e’ﬂga%magrlqziﬂggtrggpsorder Rl (Table 2), R3 (Table
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3), R4 (Table 4), and X (Table 6). If the nucleus is

of formula 2 (fromTable 1), then the letter and
WO00bes3783Ibst i tuents are in the order R (Tabl BCRYS20R3026606

(Table 3),4 (Table 4), R26 (Table 5), and X (Table

6). The sane enbodi nents of the invention 5 exist for

ni of rmula 2 (Table 1) wherein the N at

TQQSB 1 tﬁuaﬁgbstituted by R25 (corresponding to

t he enbodi nents of R26 of Table 5) and the single or

doubl e bonds in the imdazo pyridine ring are adjusted

accordingly. - BUp i s shown havi ng~on nor e
tildas ("-" ildas are the ifts coval ent
attachnment of roup. 76 WO 2006/ 0 703/

PCT/ US2005/ 026 Table 1 5 R4/ ~-NR N X R4 N

RR 3 ~XNN K¥R26 2 77 WD 2006/ 033703

PCT/ US2005/ 036606 Table 2 - R Subst2tuents R6 R6 6
2

R19
== R19
JR19 O”N A

HET = heterocycle

5 6
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Halo Halo 3 4 2 5-nenbered benzoannel | ated ring

having 1-2 nitrogen atons and 1-2 R6 groups 5 2
w@2008/083502d benzoannel | ated ring having 1-2 ni PCDYSIV05/026606

atons and 1-2 R6 groups 6 2 napthyl having 1-2 R6

groups 7 78 WO 2006/ 033703 PCT/ US2005/ 026606 Table 3
Ta - B.sig §/ Rl7 0 ",,R1l7 17 1 2 R17t / 11t
~ RI9 7 R19 -I- / R19 HET R19 piN

HET = heterocycle 5 6 79 WD 2006/ 033703

PCT/ US2005/ 026606 Table 4 - R4 Subsyituents
l—H z‘%
1 2 R17
Table 5 — R* Substituents
5
1—H 1 ——C;-C, alkyl or cycloalkyl
1 2

Table 6 — X Substituents

) ——C;-C4 Alkylene 1
1 —C;-G, Alkxoyalkylene 1 or
l —_Cl_CZ Thioalkylene l

10 3
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0O ZHRL7 1 2 Table 5 - R26 Substituents 5 HCL-C4

all or.cycloalkyl 1 2 Table 6 - X Substituents Z Z 1
wQ@20080332d3 Al kyl ene C1-C2 Al l ocoyal kyl ene or ZPpCQUED05/026606

Thi oal kyl ene Z 10 3 80 WD 2006/ 033703

PCT/ US2005/ 026606 Table 7 - Sel ected Enbodi ments of
Ia 11.1.1.1.1;
11.1.2.2; 1.1.1.2.3;

1.1.2. 11.2.1.2° 1.1.2.1.3° 51.1.2.2.1:
Emb@dﬂnz_fgoffommlwls 1.1.3.1.1: 1.1.3.1.2; 1.1.3.1.3:
11.14.8.121.3.1.2114.131.3; R1.12.1;.131.2.22; 1.111.2.341.1.21¢.1; 1.1.2.1.2; 1.1.2.1.3;
1.120.%4.111.22.2111.242.3; B1.31.1,.141.2.12; 11.311.8; 212:2.1.111.3.02: 3:1.3.2.3;
114315111412111451312141211 42&,111421351251111151211513
1151215121%211%552 1D 1

: L1 825.31 605,
1315815 112%, 61, . 162 ]12%1&;,3]%]1122%12%2213
1.322.512.42.2;1. ;122 . ;’z 12131232153121 12.322:12.3.2.3;
1214212124212112421@1324?]21@422,124223,11221mzzalm,zms
1.252.812.52.211.252.2. 22.61.2 12.€12; 126.1.321.2.62.1:;1.2.6.2.2; 1.2.6.2.3;
1.312.418.21.211.3.141.3, 33.12.2.18.22.2; 1.3.12.4, 83 2;1.1 13.412; @3213

1.322.818.42211325 4. 23.31.212.31 3; 1333123518 321 13;2@ %)_3323
1.34 151 2%1 ARG 3 AR L »1% ij; 5 3.5.13;
}1 £158001 25 3 521 1$.623; 33.62.3;

=N

l—é’?\f’P&L
mm

6

14 514 12,11 12131,1"2”3413 1312411237, 1411233,21@2]11 14.2.1.2;1.4.2.1.3;
1422. 01422211422 3 134.31,1313.3.1.2; 1.4.331.3, 14.32. 11 13.322; B4.3.2.3;
1.443.1312.41.211.843.2.12442.1313.£223; 148.83,4.451;1; 1.4.5.1.2; 1.4.5.1.3;
1.453.414.22.211.350.3.14.61.1314.21.2; 1.1.63:. é 24.82. 11 13, 6*2% $4.6.2.3;
1.%13. 151%111211§151§1251é1 15.193;1.5.1.2.3; 1.5.2.1.1; 1.5.2.1.2; 1.5.2.1.3;
1.52.2.1;1.52.2.2;15.2.2.3;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;1.5.4.1.2;1.5.4.1.3; 1.5.4.2.1; 1.5.4.2.2; 1.5.4.2.3; 1.5.5.1.1; 1.5.5.1.2; 1.5.5.1.3;
1.5.5.2.1;1.552.2;1.5.5.2.3; 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;
1.6.2.2.1;1.6.2.2.2;1.6.2.2.3; 1.6.3.1.1; 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;
1.6.4.1.1;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;1.6.5.2.2; 1.6.5.2.3; 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;1.7.1.1.2; 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;
1.7.22.1;1.7.222;1.7.22.3;1.7.3.1.1; 1.7.3.1.2; 1.7.3.1.3; 1.7.3.2.1; 1.7.3.2.2; 1.7.3.2.3;
17411 17412 17413 17421 17422 17423 17511 17512 1.7.5.1.3;

Embodiments of Formula 2

21.11.11;21.1.1.1.2;21.1.1.1.3; 2.1.1.1.2.1; 2.1.1.1.2.2; 2.1.1.1.2.3; 2.1.1.2.1.1;
2.1.1.2.1.2;2.1.1.2.1.3; 2.1.1.2.2.1; 2.1.1.2.2.2; 2.1.1.2.2.3; 2.1.2.1.1.1; 2.1.2.1.1.2;
2.1.2.1.1.3 2.1.2.1.2.1 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

2.1.4.2.1.1 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
2.1.5.1.1.2 2.1.5.1.1.3 2.1.5.1.2.1 2.1.5.1.2.2 2.1.5.1.2.3 2.1.5.2.1.1; 2.1.5.2.1.2,

2.1.6.2.2.2 2.1.6.2.2.3 2.2.1.1.1.1 2.2.1.1.1.2 2.2.1.1.1.3 2.2.1.1.2.1 2.2.1.1.2.2;
22.1.1.23;,22121.1;221.2.1.2;2.2.1.2.1.3;2.2.1.2.2.1;2.2.1.2.2.2; 2.2.1.2.2.3;
81



10

15

20

25

30

35

40

45

151.3.5.2.1;, 1.3.5.2.2; 1.3.5.2.3; 1.3.6.1.1;

1.3.6.1.2; 1.3.6.1.3; 1.3.6.2.1; 1.3.6.2.2; 1.3.6.2.3:
wa2sasaod: 1.4.1.1.2 1.4.1.1.3 1.4.1.2.1: 1p@/US@02026606
1.4.1.2.3; 1.4.2.1.1; 1.4.2.1.2; 1.4.2.1.3
1.4.2.2. 1, 1.4.2.2.2; 1.4.2.2.3; 1.4.3.1. l .4.3.1.2;
222" ﬁl, 1“1%2}%.1 '3; éz vat :.2.%1 ; ﬁ % % 2}
DY CV AR CRA R LY e R e e Sk 33812,

1
2.2.34.63;2. 21,3 12.522.3.15.2,2.234.28,9.2.3.24.% 2. ?12 12;2.23.2.18;
2.2.32.51;2.33.22.2.262.3.22.3;2.048,121;2.2.4.14.B8 22.81.18 2.2.4.1.2.1;
2.243.22,2.24.102.5.22.4.22.1;2.54.2.112;2,.2.4 28 .3 22.4.2.211;8.214.2.22;

2442932 3514 B. 222.5.1.11.2 b552.113:2,2.312. 220 $1.2.2:2.2.51.2.3;

s

2.318.51;2.3.1.12.%5 23.2.1 2.3, £2.31.8.171,;2.3.1.24.% 28.1.2.15; 8.361.2.24;

2.212.62;,2.31.20.%.263.211.1;2.32.6.12;2:3.219.% 23.81.2.1; 2.3.2.1.2.2;

2.428.23,0.3.2201.6.213.2.22:2, 2.%52.2.,113;3.3.1.28. 1 23.42.2D; 63122225
2.3.36.111.2 85 15.8.0%3 3.1 .11.3 &.33.3.3.2.11 %.33. 6.208 81022330.1.1

Nl

......... 424:3 12.35.@.111.2,
2 356 232,22 35 112 @ 253 522 1,2.3%58.12;23. 5.26.3213..51,2.211 8 365 2_2;2,,
2.450.53,2.36.111.5.28.2 11,2, 2.36.6.123;2,3.418.15 23.81.2.2; 2.3.6.1.2.3;
2.:4.61.11.1 ]2.21;.6.2.]1.27 213.822:3;2.96.2.211;3:3.42 0.7 22,4228, 3.411 212;

. .1.1.11. 20 tabi1; 471 212 .4.11.1&.3?2.34&2.1.1 2.4.1.
2 2. %4 290, 471 z% 1?. @2]24 %1 1 5.4?2%1?23
?ﬂ.241 2 -?-1- .2 243123, 2. 472 4141, 2.4.3.2:) .2 25 32.1 3, 2.402.3.24.;
4.22.22;2.82.20 % 2503 14.1; 243,192, 2143123 244.81.2.1; 2.43.1.2.2;
24315324.32117254322,2 2.438.153;2,4.2.22. 8 214.32.20; 2.463.2.23;
2.447.61, 28410726421 1.3, 2.474.6.221: 2,441 2.5 224.81.2.3; 2.4.4.2.1.1;

2.45.@99}12 el S 105, 2ho1 Ml B 224.@.5.2.22 b.4la30B. 54211, Aok 2,2

AeE D e et

2.564.%2; 12-‘&-6-&;2-%.214 @.211. b24.6. %.1 12; Z.40. %.123, 24.623.11 24.632.2. 2
2.962.23,2.511;1.2.205.214.2 26.1.2.113; 2.521.1.23l; 2.501.1.22; 2.571.1.2.3;
2.212.R21:2.212;1.2.215.222.2 2%.1.2.211; 2.511.2.20; 25.12.3.31 25.21.1.1;
2.324.132.02523:1.2255.210.2215.212.223.412.322.52.4.13; 2.52 31.2;
2.39b133.5 4 2.%2.? 2].5.§.2é.21 .25.2.%239 %.@3.1.1.31 2?5.311.%.22 2.%.311.1.3

R

2.544.23;2.242:1. 5 210,42 2-.22.5, 2.135%; @.51.2. 1l; 25943 @,
2.251.51,2.253;1.2.25.511.3,215.5.2.211; 35152222,22311531253211;

2.25D.F2:2.8.52,1.2.215.522.1: 225.5.22.2 25%.222.382.5.1.13; 2.5%.1.1.2;
2.264.93:2.263:2.2- 215.5.1&.22 23.62.213:6.516 311 2%.612.@.212.15.622.1.3

2R65H1.bdedin 56.9; %611211i 114;

aiE i iy it frny
2.612.232.62 é;l-lz.zzé 41415 246.2.3.153;2.6,2.3.25L; 2.652.3.29; 2.650.5.2.3;

2.622.1178.622,1.2.26.3.24.3 262220, 2.6 228, 26,22 2.3 26 A1.1.1;

2.832.122.832:1.2.26.3.12.2 2%.3.1.2.2; 2.6.3.1.2.3; 2.6.3.2.1.1; 2.6.3.2.1.2;

2.6.3.2.1.3;2.632.2.1:2.63.2.2.2; 2.6.3.2.2.3; 2.64.1.1.1; 2.6.4.1.1.2; 2.6.4.1.1.3;

26412.1:2.6412.2:2.64123:2.642.1.1;2.642.1.2;2.642.13; 2.6.42.2.1;
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1 WD 2006/ 033703 PCT/ US2005/ 026606 2.2.2.1.1.1;
2.2.1.1.2; 2.2.2.1.1.3; 2.2.2.1.2.1, 222122
WQ206@A33102. 3; 2.2.2.2.1.1;, 2.2.2.2.1.2; 2.2.2PQI/USBN5/026606
2.2.1 2.22222 2.2.2.2.2.3;, 2.2.3.1.1.1,
1.1.2 2. 13 2.2.3.1.2.1, 223122

s s

1 2166 SL2 252; 226 1@32216@211
,22-@-6-12-1-% 226ﬁ222 $.26.622.% 26.622.32. 213,15, 2.41.1:1.2;
5312'11222 275.12.2,237.12.23:2.1.12.111; 27.2.25. % 227.2.2.1.3;
221&251]22122,22,22215231212121 223721]122222 153 2.72.32.1;
2.224.52 22.722.11.2.2 27502 22712212 @.722.%. 133; 227,226, 2.17.;3-.2.2.2

HElr i

1'42 57410523 4
2 %43 113,12 2432, 2237i2222,217422;3 12 7251 12]; 227@111 22.217@1 1.3;
2.253.21;,2.251;2.2,2 . 351.23;,2.25.22.83.217.2.22.8;2.25.3.123; 2.715.2.2.1;
2.253.22:0 152:2.3. 87.8.14..1.237.62.12,;2.462.113; 222.812. 1 227.(21.2.2
z.;zgq.zz.s 12.72.3.@.1.% #8043 247.65.2133 %ﬁgé%z% 2§23 %0b.6 3.

2.3.3.1.1. 2 233113 2.3.3.1.2.1; 233122
Lederd] tebrods aidd aleriislfoldihe ZrePardtidn 3f the cnouhdd oflthd invention
2.3.3.2.2.1; 2.3.3.2.2.2; 2.3.3.2.2’3; 2.3.4.1.1.1;
L 4.1.1.2; 152341Smthetzcdvfathads121 2.3.4.1.2.2;
1.2.3;, 2.3,

3 thdGnoudadofed g & idinfedio d: fideedusinga
ogclgie 1%1 regacﬁoﬁs el l%”tovan %0 ﬁﬁése?skﬂled i t%e@rrél ai?toéether
1$Lg5112tl& proc2s3fol pzeﬁalﬁng szﬂd&oﬁap’mﬂm&: arﬂi éxeﬁnlihﬁed further.

2, 2. 1. 2 1.2.1; 2.3.6.1.2.2;
Tk%g érogeése% dgscrlbée?z:{ggglller:@%g 01@3@%@n§aqe>gamgle§ apdbyingmeans are

gt tinft e sGopp G herigergindpufprt 1 5 4 17 55
2. 4. ’.ﬂheluﬂfeﬁ’uoﬂ afsolrefatds & m%tl{’od]s@f rhaRing the¢om Sﬂtl&ls of the
2.4.1.2.2.1; 2.4.1.2.2.2;, 2.4.1.2.2.3;, 2.4.2.

ingenttion. 1T11e pOmMpoditong ate prepazed bzz anyofithe mhzable Zec}hmques of
orgaticypitsst. ¥ati Syt bkt o St Rioin Ty Tafaity However,

minf 0Bt bndomgeuiagesaif ldpfafpcm] mierfiignjofofganic
Sy2tHetZc Meﬂidds"Z{](ﬂ'WB\/\Eile& & Sotks ANSw2Y. @rk$,, Véh1dah B Harkisdn and

2.4.4.1.1.2; 2.4.4.1.1.3: 2.4.4.1.2.1: 2.4.4.1.2.2;
Shpiyen4larrisog; 19714 Vol 2, iarlT Harvjsan and Shuygn Hagrigon, 1974; Vol. 3,

sl afatifP i 87 b At Pe P porvoL 5
Le%oﬂ’(f’ Wa&e? ?9804 ﬁna %116 l‘aidftaél E gm?th gs €Veﬁ a% Maf)th I.,
"AZivhnﬁed C]rgﬁchleiermsiryi TmrdZEdlltﬁn_’L g olim Wlley &: Sons, NeW York,
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efie
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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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2.4.6.1.2.2; 2.4.6.1.2.3; 2.4.6.2.1.1; 2.4.6.2.1.2;

2.4.6.2.1.3; 2.4.6.2.2.1;, 2.4.6.2.2.2; 30 2.4.6.2.2.3;
wQ2®s330d. 1; 2.5.1.1.1.2; 2.5.1.1.1.3; 2.5. 1. RCPUS2005/026606

2.5.1.1.2.2; 2.5.1.1.2.3; 251211 2.5.1.2.1.2;

2.5.1.2.1.3; 2.5.1.2.2.1; 2.5.1.2.2.2; 2.5.1.2.2.3;

2. 5. K

2. 5 ey %&%ég%ﬁﬂs%r @ég%a’vf’t_hﬁ cofrgBfiighs o fhe
ingeRtién 2relpRivided belodv. 2 These2nbthddd a2e ZiteRdBd 2@ ﬂlt?stfate the

2.5.3,1.1.1; 2.5,3.1.1.2; 2.5.3.1,1.3; 2.5,

nagurs of SP.C%.PZ parasionsjand gre potsingerrled, to; hrmtahe SQng @f applicable

32 1.3 253.221; 3525.3.222; 253223

m.}g).g'.l.l.l; 2.5.4.1.1.2; 2.5.4.1.1.3; 2.5.4.1.2.1;

2.5. 1¢, t 4.,

2. 5.(3?“]2?1‘%.1%’; thedehuiihls C.%C?ﬂ%g%éﬁ&zgszéz ey ze%‘é&%‘%ﬂme
sovedts wiorkup, picBdres, 4n@ thelike, 5vill He Bios@ combndn #h e art for the

1.2.2; 2.5.

2.3; 2.5.5.2.1.1, 2.5.5.2.1.2;
paiflgulgr peaftign to be l:ger%)rgnqi Phescitedreferpnceo nmterial, fogether with

m%teg gaied%ﬂ-%’r 1%1 go%ta%\s%d%aﬂ%(% gg%crﬂo]t dffugI‘Sl 6012&&1(%15 Typ1ca11y
thg teiérnger%t%re? ,w%l%eznlﬁO‘fC % 20(39(36 goﬁeﬁtszwﬁl Be a}?)r(ﬁmﬁorzpl%h% and
regctipngtimes will be. 1) seconds &) l@dsysl Woi:kllp thplﬁa]ly aoﬁs,las of
aughibg oy ire3c gTeq 5 0B e by pprtion Betisean b water/organic

la§?er@y§tei1n % gracgmlg) %n% %p%atlléé gﬁ%%‘é’%ﬁ g:%ﬁtaél%ggiﬁs %ﬁo%uét

2 6 CB<1da’d.011 and 2e@udidn ﬂeaZtloﬁs @re@tgpaclall:} ca¥r15d %ul a’?telmperatures
2.6.3.1.2.2; 2.6,3.1. 2.
negr gom fempgatyres(abopt Zo‘f) 21’61601%12&2 metaiz hyd&dz l’Edﬁctlons

fre%ugnﬁy %hézlte%np%r gm% 1% r%dédedét g) é te’ -iO(ﬁ%’C gglé/%@?szélrfztﬁpmaﬂy
apotl fbr 2eductiord dhdimydelsithed it 4P Qﬁfcﬁl?b;fzg%mdatlons Reaction
PCT/ US2005/ 026606 2:6.4.2.272; 2.6

tinpes@irs adjusted tRachisvd déasited @)rﬁfe5516hn§. 3; 2.6.5.1.2.1;
2.6,5. 2.6.5.1.2.3; 2.6.5.2.1.1;, 2.6.5.2.1.2;
C% éer@sa@o@re@c’gogs Qreltypgcaélyg:agrlgd gut at gngoeraturgs near room

ot e ik e rdsin g

reduic®@dGepbraturds @°@ 18- 200PC) drdalbo Sormion. ZS&v@n?s c%maoe e1ther
2.7,1.1.1.1; 2. 1.1.2; 52.7.1.1.1. 3

pratic/(common fn equﬂlbxaung r&ct@n?) dr. @rotit (C(ﬁnﬂnoh 121 ]s'lmétlcally
213 2.7.1.2.2.1: 2.7.1.2.2.2: 2.7.1.2.2. 3:
Coér%ﬂ%ﬁeafﬁ?mb?zllz 2.7.2.1.1.3: 272121

g ;St%m%iagdg nt%:eac% c%rm%ql%es %x 5% a% él: épl&fﬁ?%/f% Q% Jéeagtlon by-

praliitSand fisd pf RnHyéBrolls]reach(ﬂi dordlifiods f.g. anrt%a% eﬁvi‘ronments)
2.7.3.1.2.2;, 2.7. 3; . 2.7.3.2.1.1; 2.
arezorm?sloglmtbe apt arichvall be@pphed v@wean egaphcabla 322, 3

G%h% a%aipe‘r%soe)l‘z g}?eig' 5)%%1%@ .r}; n)ret?ogﬂs ilre égsy:_rlk)_eé_%f}cgy. %.;ach of
the products of the following processes is optionally separated, isolated, and/or
purified prior to its use in subsecquent processes.

The terms "treated", "treating", "treatment”, and the like, mean contacting,
mixing, 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
84



10

15

20

25

30

2.7.4.2.1.3;, 2.7.4.2.2.1;, 2.7.4.2.2.2;, 2.7.4.2.2.3;
2.7.5.1.1.1;, 2.7.5.1.1.2;, 2.7.5.1.1.3;, 2.7.5.1.2.1;
WQ206833102.2; 2.7.5.1.2.3; 2.7.5.2.1.1; 2.7.5. PCTNUR005/026606
2.7.5.2.1.3; 2.7.5.2.2.1;, 2.7.5.2.2.2;, 2.7.5.2.2.3;
2.7.6.1.1.1; 2.7.6.1.1.2; 2.7.6.1.1.3; 2.7.6.1.2.1,;
7.
gl s o Ryl e gy bkl SR, B s

thdb"NR{AtorABbHAE SnaRFitRRbBTJRInY! s ik BEn AR RRBUAWHEN"allowin,
ﬁn b g

of the conpounds of the |nvent| on Syntheti'c Methods
coThpowmdrpoe holseast witfecdropauhdswol, tchihkctingeoniporad ene with

BBt G
PRI SR S s SRRl v

compomdl Mnma{st"tx@ate@v Atrph@ed 3rigdlibyed o FERARS edd. SwithRafipound
tolimt the scope of the present invention. The
tWvention al so rel ates to nethods of naking the

o7 eparetiey aialse threCprP L e nr Gaisan gD sani
ch‘éfrﬁ@&lb GroYMENES kS reA\{%nNo%ﬁm chREHUANES (BDEMUS iomnfygﬁcauy

In the art. However, many of the known techni ques
0. WabdM) eeinparatﬁ?msrie]ﬁﬂf(lrtb%O@ggpmallysymm 150°C, more
Met hods” (John WIley & Sons, rk), Vol. 1, lan T.
tmﬁallbfs%% fel0 Oéﬁu%ﬂi m%rﬁrtmsﬁllyﬂéﬁfo 1967C), peactigp vessels

D 88 Ml SR B8, prbidittes Winigs Bherss Wipieally air for

1980 ateYPhsenBitivaO-ehli®Ys &2 otfargord 8% d t
0%6“ 24 9Batey PacnGitivitheadions 6 nivifien of argor B AR or water

sehﬁdwa))@e@ ahegatﬂndedhaﬁesstatherwise o igetiedl Gte, kr(Qw}edge of similar

Wley & Sons, .1985 " Conpr ehensi ve O gani
reg.i;m elg}cglvn %F}?cffrlt\?? pq]*gargg ,sgrﬂ is g5 quc}e %C;u}gnthe conditions

n%p d}a@ F?t@g 'r't(flezgrﬁ}%:: 1 far é’lzfﬁh:}rgcr:%é%l §rt1cuﬁéI Bé IXtorclmary skill

in Y08 3riufi ot hitig sy s iBBeViO s2 RO c%&?@&q% b{f&ﬁ&l@ PZHeRably
Exenpl ary et hods for the preparation

eX@@ﬁii@déptsumsf@lﬂlw Qery ﬂu"etha denzical repctianseaf theldegcribed
0 areln o illustrate the nature
Pr8f:es§ﬁ%ﬁ‘a5§%e ‘§ 5#1% ot intended to limit
the H%B%aﬁgn%q Rhé 60 B1ifiFBSBRASes and examples leads to various
analogs of the specific exemplary materials produced above. The above citations
describing suitable methods of organic synthesis are applicable to such
modifications.

In the exemplary schemes it may be advantageous to separate reaction
products from one another and/or from starting materials. The desired products
of each step or series of steps is separated and/or purified (hereinafter separated)
to the desired degree of homogeneity by the techniques common in the art.
Typically such separations involve multiphase extraction, crystallization from a
solvent or solvent mixture, distillation, sublimation, or chromatography.
Chromatography can involve any number of methods including, for example, size

exclusion or ion exchange chromatography, high, medium, or low pressure liquid
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5 CGenerally, the reaction conditions such-as
tenperature, reaction tine, solvents, workup
w@e@emsitnes, and the like, will be those comDPCT/NS1008026606
art for the particular reaction to be perfornmed. The
cited reference material, together with materi al
' i
chESShERet 6% halp Bl ek lod ARl S, GlroRigraphy,
as welg0echsigiues of smalllscaleehaplayer endiflagh ohrcomamgﬂaplmy Such
reaction tinmes wl!| ge 10 seconds to 10, days. ﬁ
sepdraHens pye deHes fa dlféméFf‘@ﬁflﬁﬂs aiaﬁeaﬁbéfa g o "BOtR of the
drons gani Cy :
pyFEE Sirt et ePatgan ﬁé%%%iﬁ‘é?{&él%%ﬁ ﬁél?ﬁe%afﬂe%kﬂl of
theaisahni ng the product. Oxidation and reduction
reactions are pically carried out at tenperatures
neanaben cle @paraélc(mmethocm@)folvcasﬁma@@hnf of a meixture with a

A AT e S M B EPERLEr c
unfRdRdd &a?ifi"lrlg [I‘?ﬁ i1 Péﬁtl@&%&{?%d@ﬁt ritheikar ghgﬁ r&dgents

aprotic for-oxi at’ons ion tines are a

indlad@atis@bentbasi dabadrisany sidi ansctivared endah mlmﬂ@ﬁ $ionss, ion
are typically carried out at_ tenperatures near room
ex¢hangeraedioe o1 ﬂlqlifkﬁdgtﬁ tedrativehy, dbe reagents gamghe acids in the case of

= bbgfane BTl e Spots s Bl AR Rl R e R emps et as
anfBOdRS, ]ﬁhﬁlﬂ% %t@ﬁscs&%mheﬂa{}o?soéﬂcw a@rc"i‘@)i/v%bthers,
reactions) aprotic (common in kinetically

liquahtliqiilédn B&’a:atmmmseageﬁtsaﬁidX) orsheliket | | c techni ques
such as azegtropl c.re Pég of .reacti.on gr oduct s
and Selestign of ARPERIFIALe metbrrs AT seRIRiPD ﬁéep(e@ gonithgpature of
S L
theJR SR ANTRAN kor Souftbl?, BOTIL iR A blec light in

ditARmphand sElhngsos reesaredripdeke! sipolifithctibnal H®ups in

products of the follow ng processes i's optionally
chiepatography,istatilityeef, matediads in mdmaneﬂdqu mediain Jmslluglease

extlrg?tgﬁg Iaﬁnéﬂ%e rl]{lﬁe %ﬁgﬁed E1 gwmfl lyrgeogﬁmques most likely to

acliept acd 189red Spamidg, reacting, all OWI ng to react,

ringing rnto contact, and other terns common in the

ar t A gythotle eaiteng StHaizybl lemyiiBiraittirobhb-dgpyiiididme and

is treated in 84 WD 2006/ 033703 PCT/ US2005/ 026606
anglogheaisihovar im8chesmnednvert it to one or nore ot her

chem cal entities. This neans
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that "treating conpound one with conpound two" is
synonynous with "allowi ng conpound one to react with

W@ o09p083703 t WO, "contacting conmpound one w t h PCDIRIOFCR6606
two", "reacting conmpound one with conmpound two", and
ot her 5 expressions comon in the art of organic
synthesis for reasonably indicating that conpound one
was "treated", "reacted", "allowed to react", etc.
with conpound two. "Treating" indicates the

_Eéggégggble and usual manner in which organic

S als are allowed to react. Normal concentrations
(0.01Mto 10M typically 10 0.1Mto 1M, tenperatures
(-100C to 0C, .typically -78C to 150C, nore typically
-78C to ) M2 nore typically 0C to 1000
reaction [vesspl s (typireglddy gl ass, plastic, netal),
sol vent sN ﬂ es, atnosphneres (typicatty airTfor
oxygen and water fnsensiti e 10NS Or sy 0ge
argon for oxygen or waterxisengitive), et
i nt ended unl ess ot herw se peat ede.gThe
simlar 15 reactions known in the art of organic
synthesis is used in selecting the conditions aN
apparatus for "treating" in a given process. In Br
particul ar, one of ordinary skill in the art of
organi ¢ synnthesis selects conditions and apparat us
reasonably expected to successfully carry out the
chem gcal reactions of the describe pripcesses based

t ge in the art. 20 N -4t o t he

\

|e§é I NES and exanplesllea st rio 0
N_a of \t h specigi% ﬁgﬁﬁplar Val s uced
ove. ﬂg?/b dve cit oy Pgescribing suit.4abl e
nmet hods organi c synthesis are applicabl@ to sy

nodi fications. In the exenplary schenes it may be
adVanf'ageous to separate reaction 25 prdits from
anothel and/or fromstarting materials. Xhb: @esired
product s gely step or series of steps is separated
and/ or puf ¥d (¥treinafter separated) to the

desired degrge of honobgeneity hent ech
in theBart.” Typically such sdparafi oNs_i
nmul ti phase extraction, crystalNd i

or solvent m xture, distilldtion, subli
chr omat ogr aphy. 30 Chronat ogr aphy can i Rvol ve

gt
nunber of ods_i ncl udi (g, for exanple, si ze
excl Lé USWSgEBF'oﬁ'agﬁchangenat ogr aphy, hi gh,

medi um or |ow pressure |iGy

one

Br
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85 WD 2006/ 033703 PCT/ US2005/ 026606 chr omat ogr aphy,
smal |l scale and preparative thin or thick |ayer
wa@beoessd7oyyr aphy, as well as techni ques of smaPCT/E8BNE026606
thin layer and flash chromat ography. Such separations
are desireable if addition reactions place
substituents at both of the pyrimdine nitrogen
atons. Separation of these isomers is well within the
skill of 5 the artisan. Another class of separation
met hods i nvolves treatnment of a mxture with a
reagent selected to bind to or render otherw se
a@ﬁ&(§3@ﬁ§kéﬁglﬂgggyct unreacted starting
rial, reaction y product, or the |ike. Such
reagents i ncl ude adsorbents or ab§orbents such as
activated carbon, nol ecul ar S|eves| ion to exchange
nmedi a, or the like. Al ternag#vel 7 Nae reagents can be
acids in the case of a bajs ft eri aPt bases in the
case of an acidic materi al I ng reagents such as
ant i bodi es, bi ndi ng pr,gtef NS gctive chel ators such
as crown ethers, liqui liquid ion extraction
reagents (LIX), or the like. Selection of appropriate
nmet hods of separati on depends on the nature of 15 the
materials involved. For exanple, boiling point, and
nol ecul ar weight in distillation and sublimation,
presence or absence of, polar functional groups in
chr omat ogr aphy, st abi erials in acidic and
basic nedia in nultiph ooH and the |ike.
One skilled in the t echni ques nost
likely to achieve the desired Separation. 20 A
synthetic route to
5- benzyl - 2- phenyl - 5H i m dazo[ 4, 5-d] pyri m di ne and
anal ogues is shown in Scheme A. 25 30 86 WO
2006/ 033703 PCT/ US2005/ 026606 Scheme A: N NH2 Ar - COCH

G OH

X
N ,

HO

The following list includes additional carboxylic acid reactants which may
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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NNH2 \ - RXI X/ e.g. Br H__ N- N~NNOHIN [/ ~~
/ O CNKOXBu. NW\P NR/ Ra a Ra=H, F Ra=H,F A=N,C
WX2046/@337DNI CI Br N N/ N &\/ O Ra Agueous MNIODHS20D8/826606
/1'\ 5 Br 10 87 WD 2006/ 033703 PCT/ US2005/ 026606
Exenplary Ar COOH reactants are 0 OH HO &FF7 HO \ /
OH OH HO Y N
Acid MW Acid MW
258.117 N 179.199
&
F F \8 oM
F' F - F
Ho™ 0 0
F F 258.117 N OH 124.099
F F SR
f S
F F — 0
HD O
F 158.103 o 156.204
% = /] CH,
7 S
v 2 HO
F
F 174.558 0 189.173
S _ - | cH
o
HO \'\1—"‘; <\N 2
Cl
N‘J
cl 191.013 113.072
C}_}ﬂ HO / KN
b A d
HO >j o
Cl O
HO. o 214.219 HO 146.144
- G
: 152.148 CH, 137.137
0 e |
Ao
HO N
Q, OH
CH,
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5 0 The follow ng

acid reactants which may

W@ o0vdes3ye3 i on

conmpounds so produced wi ||

i st

i ncl udes additiona

car boxylic

io be enployed in the
ring closure reaction of ScheneP@I/UI1065/026606
bear the residue of the

acid at the site of YRL. Optionally, the remainder of
t he nol ecdj,h@ W ||| bgy Joor ebvarrp e as in any of the 174.158
% eXemdl i {ied bel ow &
05/ 026606 Acid MY Aci 199
FF FFFFHOO O F
F{ ~F ~-|0 I 204
F 1y4.558 0 |189. Cl
191013 113 072 |- HO INIHO
0 164.159 Q 200.213
\\S’HCHg
HO b
o
HC
)
HO™ o
0 190.12 O 200.213
\"}S;’CHG
HO Iy
. 0
QH
F
£ 0
cl 191.013 oH 252.272
|
nfLm;
Ho @
cl #
165.191 O, OH 250.256
0 C
H CH, i S
W
214.219 0 216.21
0 = 7NN
0" I — — OH
HO F
@] E 206.118 — 216.21
F F
e \ 4
HO 0 Ho
o]
a 194.229 : 0 277116
e )~
HO o OH
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Cl 0 146.144 HO 0 214.219 H- CH 0 O 152. 148 CHa

137.137 ONHO\~-p O 0 OH CH3 89 WO 2006/ 033703
wEON6E2005/ 026606 0 HO 244.22 174.158 F ~- PCTOHSDO5/26606

164.159 0 200.213 HO c I , HO'O 0 190.12 0 OHS

200.213 H HOF b CQOF F 0O C 191.013 OH 252.272 O

H HO_Cl 165, 191 Q {@41250. 256 ||OCTH GHQ r' 215.951
5 =
.2
*64% o
HD\"/Q/ CH,
Q
0 CH, 178.23 HC 215.251
OH j:::\
HO CH, 0 N\\/
CH,
HC 125.126 126.114
\ ! 0
H':' N N\N\
m L OH
Q X CH,
HO Q 112.084 -0 129.139
HO
\‘\ I J%N
Ow ] |
S,J
0 128.151 H,C 143.165
e~ &
P M
g o HO ! ;3
3
0
HD N 124.099 ) Y 124.099
D %9
0 == HO N
o o 200.213 CH, 127.099
£, .
0=4 o ;OH
CH, OH PN
[ 0
o 201.201 126.114
F rﬁj"h
F &+
HO F (j’/\
F i CH
0 112.088 222.238
D4 O
S
N OH F OH
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N 214.219 0 216.21 O '.

216.21 -1 LI
WO-0006/03378F ~ r

~/'r

HO F HO -O o 194.229 O -
OH 90 WO 2006/ 033703
PCT/ US2005/ 026606 0 0 164. 159 HC 215. 251
.G~ CHN HO CH3 CH3

f Ho 0 CH3 178.23 H3C 215. 251

+ OH HOF O F F 206.118 P

0 277.116 Ho
PCT/US2005/026606

HO C--13 r~

H3C 125.126 126. 114 O | o H3 O 112.084; -0
29\139° N HO - 1p1 65?0% " W/Q,N 174.158
N HO ¥
N j
N OH B
g b
HO 174.158 0 230.266
NH_ ——
OH
of W g ||
M HC™ ™M™ “CH,
o
| N
a 240.257 0 221.279
O OH OH
© /A
H3'3 il CHz
O 5: \?
CH, —
0 166.175 Br 0 257107
A
o
y
CH,
HO CH, 137.137 0 223.614
I < 0
o ) \\(M
= = \ oM
HO 204.267 HO 140.141
~ = ()
o) Y
0 N
N\ _~CH,
F 121.101 0 o 176.17
HO
7\
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0 128.151 HHC 143.165 |i> OHHO/ ts
0 C-124.099 0 HHO N O p 200.213 CH3 127.099 }

O HO I --

124. 099

- F
wQ@200a68370H 0 CH3 O F 201. 201 CH3 126.114 | PCODUBKDF7026606
F FN-21 OHp 112.088 0 222.238 | N:::!~40H F OH
91 WD 2006/ 033703 PCT/ US2005/ 026606 0 124.099 174. 158
0“ N O N OH 0 N HO 174; 458 0 :Fb 266 N," 0 OH N H3Ggg 108
N OH
HO CH,
F F
M 0 17317 262.21
JoN
= OH
HO 173.17 ) 187.197
N OH
| 0
=1 O
_‘_\_‘_H S——
HC S 178.21 N . 178.15
N
-0 o I G
i
)
0 187.197 o 176.17 |
N OH Il
oH
f Ry M e 0
o
0 173.17 0. on 157.556
= | oH cl
o I l S,
-
M
HO. .0 154.139 234.2
CH, O OH
Sha
F
F F
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Q N 240.257 0 221.279 OH OH H3C N CHs CF-!
0 257.107 CF~

166. 175 Br

0

HOs OH O0tH C HO CH3

wa3nsAnd 223.614 0 B O -~ .
140. 141 NN\\-,.-CH3 F 141.101 0 0 176.17 HO _N Ho
[-C)3 0 92 WO 2006/ 033703 PCT/ US2005/ 026606 154. 139

OH NO HO 20BCP6320b8026606
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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.
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Scheme B shows a synthetic route to additional imidazopyrimidines.
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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.
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Cl 237.498 HaC CHBr ../ | BY F HaC CHa CHO F
223.471 ~'' rir Bcl Schenme B shows a synthetic route
W 000883703 onal i ridazopyrim dines. 108 WD 200B¢D8S2003026606
PCT/ US2005/ 026606 Schene B. N/N/N NN/ N
ArB(OH) 2/ Pd(PPh3)4 X Ar i =X NN NN
Scl’lAJn? 2/Pd(PPh3)4 \ | \'I R R'' 5 Schenme C shows a
ﬂ-yﬂé%tl c route to the conpounds of this invention.
R, and R' can be any al kyl, benzylic or

heterobenzyl ic groups. 10 15 20 109 WD 20Q6/ 033703

N0266 enme C. r:)/N/rNNN
Mtunouo ylat on / OH/

= Mitsunobu or alkylation 2=~

| |
X X
OH O0—R'

R

N N ==\ _OH NN N == c|>

Z Mitsunobu or alkylaton 2=~

| |
\ \R17 \ \R17

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

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
alkylating agent (D) (R-X-R°) in an appropriate solvent under addition of a base
at ambient teinperature; and optionally, in the case of hydroxy, mercapto or
amino substituents in position 4 or 6 of the imidazopyrimidine (Z = O, S 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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hydes@ilofig abiteat retldRzeihbebatel@yF hadtditdeeldPeritubdbafvdén 90 and
al kyl ati ng agent (D) (R3-X- R6£ in an a%roprl ate
é & casexif ag

186! (fenaliphatic ceabidkylioacids). dnis penrditive groups like

and optj.onal | in.the cas
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a tgﬁgtehméw%m@;ﬁg 8¢ r&%%aagtewg}éadﬂoﬂwﬂ 4R s (Y =

er substituent osition 1 or

CHO% ok tihélabixudite-addfueys ind el addatidé cdudiZions (Wisdhedzene, DDQ,
PCT/ US2005/ 026606 Conpounds of the invention also are
coppaiiacetateyOp suliar eig-)gives mislagepd-giriimidings s Other

uhstityted) 3.4-¢d}amno imdi.ne.(A) _is.r.eacted .

miHBE bt Heibeton o DR OREI T PRl RidiREE fwien

fhoestels ity LSCEY), ah i BECY DCOBR)BY dcdd hERehRIEsQYi=
OFlinder %gsi{di c cat aiaysn sl(pr(efer abl'y i)n pol yph%?&horisg
CQ@Xx),état a 5 tenperature between 90 and 200C); ot her
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r ef Hisethea r%%tr“ﬁfiﬁ fer e msa@raénonaoft%ﬁﬁeﬁwﬁs the By eggion are
se%gth in Schemes 1-5 below.

Scheme 1:

R AN R4Y AN N\
\( v N| P >_R1
N N
7 NH, B \
R? R "
c

A

The imidazo[4,5-d]pyrimidines C are present in four tautomeric forms (1H, 3H ,

4H, 6H).

Substituents, for example R* and R*, are introduced by two ways: i) by

cylization of an appropiately substituted 3,4-diaminopyrimidine or ii) by
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'R4for lqxarrpl e R2 and R4, are introduced by t%@ ways: 1)
CHRL =

180C (for aliphatic carboxylic acids). In the case of
aci d-sensitive groups |ike alkoxy or thiophene, the

WO e@e033903 can be carried out in phosphorus oxye¢il/082008026606
at a tenperature between 70 and 120C. Alternatively,
reaction with aldehydes (Y = 1o CHO or their

. bisulfite,ad n | dat:1 \ | 71 . 1 . .
inytteil fe BReteRlaIRE) ofl B 8afg0e a8 inidipg, Nitroamino
pyehfiding ¥#@ohitherd Al vaillbiy r Red @itigsofhe@ifiergroup with iron in

nmet hods are the reaction of (substituted)
a Biurh ehdonopyirateddhydrochityioscidand ethrred igdves thy desired

C(OR)) nhydr.i des . = OCOOR) or . acid halogenides (Y
substifggg ?riég%mlﬁgpﬁﬂﬁllﬁ’élﬁ qﬁﬁtﬁ@aff%}ﬂ%-he prepar at i on

of the conpounds of the invention are set forth in

Schenmes 1-5 below. Schene 1: RA NNH2 RA NN + Y Y \
Schem¥2R N B NN NH2 2 H 2 C 20 A The

i mdazo[ 4, 5-d]pyrimdines C are present in four

tautoneric forms (1H, 3H, 4H, 6H). 25 Substituents,

ion of an appropiately substitu =N
3,|4-di gm n R Q'Ln%?_o_r_ ii)gby 111 WO 2006/ 083703 >—R1
intro N/

026606 ction of the substiNue
ont oYt he i dazo[ 4, 5--d] pyri mi di ne. NitrBamiXio

pyri i di nes Fhre comrerci alBy avail abl e. Reducti?g of
the nitro group with iron in a mxture of
concentrated hydrochloric acid and ethanol gives the
desir@d substituted 3, 4-di am nopyri m di ne start”ng
materi al s.

This reaction gives mixtures of four alkylation products. For example,
reaction of imidazo[4,5-d]pyrimidine C (R' = 2,6-difluorophenyl, R® = R*= H) with

2,6-difluorobenzyl bromide would be expected to give the following mixture.

F
N
N A~ N
H
N " ) "
N N
NN +N/N + A NGZ Y
F
R " ) F F F
F F
+
F
F
/
N AN
F
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5 Scheme 22 RA NNR4I4 N~N~--R ~R -- R3E X-R6 U

/' NR3Xi NN2F DR2 C 10 This reaction gives
worRoob08383 of four al kyl ation products. For exaPgl/€52005/026606

reacti on of imdazo[4,5-d]pyrimdine C (Rl=

2,6-di fluorophenyl, R2 = R4= H) wth

2, 6-difluorobenzyl brom de woul d be expected to give

the following mxture. F NNN HFFF N N-\ N-

N N THik bhixfre can be seplrdted bl cblurhinchrofhatodraphy Ksilicd\g#,

el&élr%c: mixture of dichloromethane and methanol). The structures of the isolated
components can then be assigned by NMR spectroscopy by single crystal x-ray
analysis.

Alternatively, the crude reaction mixture can be recrystallized from an

appropiate solvent (mixture), e.g. from a mixture of diisopropyl ether and ethyl

acetate, to give the pure alkylated products.

R25
REN N RN N
3 v~ N : 3 - N
R—X R—X \26
z z R
E F
}qzs
2N N ZaoNa N
R1 N\ R1
N~ 7
9 \ %6
R R2 R
G H

Compounds of general structure E, F, G and H can be prepared by
alkylation (for example with (cyclo)alkylbromide or (cyclo)alk}iliodide etc.) of the
corresponding compounds where Z=0, Z=5 or Z=NR or their isomers. The
resulting mixtures can be separated by column chromatography. The required
starting materials are, for example, prepared from the corresponding chloro-
analogues by nucleophilic substitution, or by ether cleavage of the corresponding

alkoxy analogues.
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structures of the isolated conponents can then be

assi gned by NMR spectroscopy by single crystal x-ray 5

analysis. Alternatively, the crude reaction m xture

can be recrystallized froman appropiate sol vent
Scheingre), e.g. froma mxture of diisopropyl ether

and ethyl acetate, to give the pure alkyl ated
Ispraz@le TelesaqpimgSchemeN N R4} NN 1 />Rl I | \>R

X NRZIXNNR6 zEF R25ZNNZNN/

~NNRXNR3 X~ N2 2 R6 GH Conmpound

structure E, F, G and H can be prepare

(fornexanpl e w tih (cygl o) al kyl brori deyjor
H P o] l(q:.\él_lof the 15 (:[c\)l
Z=S or Z=NR or theijr
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t!ﬁgpﬁéﬂ, he requi NeRFVCsb@e t i n
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rials aré‘!
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Spondi Al N
isonﬁff;[}
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X 3DHBasepr € fronthe corres g chl pmBNaOH
ogues by nuok i lic substiguti qjﬂ r by ether
5 cl eavage of the correspondi ng al koxy anal ogues.

R F
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R

R=R"’; further embodiments comprise replacing phe-R with other R".
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20 113 WO 2006/ 033703 PCT/ US2005/ 026606 Schene 3

| soxazol e Tel escoping Scheme d ONNF F HOHN
W@RHoBI03IME NH2O0H. HCI NaOCl / CH2Cl 2. H Et OH basePCT/55200$/026606

DMVF/NOHR A R 5FF Np ~Nr,::: NRSA R=R19;

further enbodi ments conprise replacing phe-Rwth

other R17. 10 15 20 114 WD 2006/033703

PCT/ US2005/ 026606 5 Scheme 4 Preparation of

Pyri dazi ne Phenyl Al koxy Array Br F F HO B~-OH F F N

N N NaOH(ag) /N YN-d X + N DVF N + Na2C03/ H20 \H Cl
Pd( Ph3) 4

5 Scheme4

Preparation of Pyridazine Phenyl Alkoxy Array

HO. O
r \N NaOH( aq) / >_<j>
\I N o NaQCO3/H2O
Pd(Phg)4
2 II . X= H, CF3, CH3
N 3 4
o]
R F
‘ -0
\I N\):N/
AN Cs,CO3
——T—
2 N +R B T OMF 7N
)
N 6 ~ N
X X
0
OH
11
5
7

10

Further embodiments: Replace 2 with other bromides consistent with R®, replace

4 with other R" precursors.

15
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/| OH 2 N3 X=H CFR3, CH3 NC FFFF NN- NN
NNN%Cs2CGB N DW N6 N NXX \' I OHO 1 5 RL

w(@200603F03 t her enbodi nents: Replace 2 with ot hP€T/US2005/026606
brom des consistent with R3, replace 4 with other R7
precursors. 15 115 WD 2006/ 033703 PCT/ US2005/ 026606
Schene 5 shows further exanples for the synthesis of
compounds with a substituted (het)aryl of the

IHg \@@%@Me 5sbwyY FirFthet S@nhplRE &Y HleinilResit M PoutdIith a
substituted (het)aryl of the imidazo[4,5-d]pyrimidine ring system.

5 Scheme5:

0
0
HO F

0]
(o
HO

y | OH
HO \N
@)

See Scheme 1 above
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N, CB

o
Br

SvawSeY
N\;[/ \_7 ©
Aqueous NaOH, DMF N o O

Br
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OH HOor OHHO\N ~N NH2 O N NH2 See Schene 1

above HNH NOHABr N Il , O N-,:,: NA KQBu.
wolMemB3703/ B BH,F A=N, C B=H, F A=N, CB ClI BprCT/U52085/026606

N/ A O Aqueous NaOH, DMF N B Br 116 WO 2006/ 033703

PCT/ US2005/ 026606 Anal ogous conpounds are synt hesi zed

in the sane fashion as in the foregoi ng schenes and

the foll owi ng exanpl es by varying the starting

mat eAhalogous cbirpoiRdisalre Syni$ebived is tiinshrfe febhid®as irtthe
will be Known by those skilled in the 5 art. Exanple
foregoing|selnemes and the following examples by varying the starting materials,

intermediates, solvents and conditions as will be known by those skilled in the

art.

Example 1

- R
COOH /
R N~
No NH2 4 F Ne_ N N
o O 0 —
= NH, N~ N
H

A.

CF3

8-(2-Fluorophenyl)-purine

A mixture of 4,5-diaminopyrimidine (0.500 g), 2-fluorobenzoic acid (0.700 g) and
polyphosphoric 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%).

'H NMR (200 MHz, DMSO-d,) 8 13.79 (br s, 1H, NH), 9.14 (s, 1H, purine-H), 8.95
(s, 1H, purine-H), 8.23 (m, 1H, phenyl-H), 7.73-7.41 (m, 3H, phenyl-H).

B.

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
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:NCOONN-~J, N/\ N2 + | FPP ~N~Nb % NC/ NH

N~N 2 HCF3 10 A 8-(2-Fluorophenyl)-purine A
wWoroob080Df 4, 5- di ai ni nopyri m dine (0.500 g), PCT/US2005/026606

2-fl uorobenzoic acid (0.700 g) and 15 pol yphosphoric

acid (25 nL) was heated at 180C for 3 hours. Then the

reb BB e e P o P o A R B B g Rl (200 m)
waslgh8l tRE r&ful & b @ulﬂ@%a@@lxﬂr&@ea eﬁm &mw aBt8ed (3 4 2b %nL) The
was collected "by filtration, washed with water and
Coahnbleﬂdtemhgll acetaBe phaf»é&mexmﬂme@/ (INa5@,) amd eoéporandd.t Ehe residue
20 1H NWR.(

%}:Agcg}rfstﬁ 'ea"@'omg rxtpge of ,ﬁggg%l_gyée%\g%g S%L)se(l%qg éti\gq’l acetate

(38 Eﬁt&% %‘lre sgzzfﬁ%&bhéﬁyl)FihR@éhﬂHbror%eﬁﬁﬂ)}rh‘éﬁyﬁrﬂbth%-1H-purine

calNziﬂ ugra@ndtemhite Bofvidér (yiefd: ueooREY.! 2PhersC).
( ~Jyl | - 1)H- purine 18e % Fl Egrlophenyl ) - puri ne (430)rrg)

"HANMRi(2RbMId, DMSH-¢,)IMN=28 40, i, patne sl $=2.009)NA.D& (d, 1H,

piigee T2 000 P55 45 i ey P ch 85768 AL B, iy ey,
e L A N S S

resulting mxture was stirred for 1 day at anbi ent

tenperature. Water (200 nL) was and the resulting
£on was extracted with ethyl acetate (3 x 70 ni).

The conbined ethyl acetate phases were dried (Na2SO4)

and evaporated. The residue was recrystallized fnppm
m xture of dii so(g)ropyl et her (10 nm.) and et hyl aﬁfﬁf@
(\INHz PPA i _r C

NH2 \)\:

A.

8-(2,3-Difluorophenyl)-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%)

"H NMR (200 MHz, DMSO-d,) § 13.70 (br s, 1H, NH), 9.18 (s, 1H, purine-H), 8.97
(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

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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5 (30 nL) to give
8- (2-fluorophenyl)-1-[(4-trifluoronethyl)phenyl nethyl ]
WO 2d6fos370he  (GPIN-179) as an of f-white powderP(WiUustods/026606
18.9 % mp.: 251-256C). 'H NWR (200 Mz, DMSO d6) 6
9.25 (d, 1H, purine-H f=2.0 Hz), 9.14 (d, 1H,

‘TPRANRI00 WATE N 0.5 53 (et Hru BBy ey 83775

R8T 727.01%), B loheb1-EB; 782 : _
ST 200,854 (IR 10,7837 AT ey
7.6242.49-(Bi, flIH) qrieplyb i) 7400128 @n, 1 lesiyd 4d), 579ds,S1H ) OFL).
above for 8-(2-fluorophenyl)-purine, except that 2, 3-
di f 1 uorobenzoi ¢ acid was used instead of
Exszfglm@r obenzoic acid (white powder, vyield: 45 7% 'H
NVR (200 MHz, DMSO-d6) 613.70 (br s, 1H, NH), 9.18 (s,
1H, purine-H), 8.97 20 (s, 1H, pwine-H), 8.04-7.96
(m 1H phenyl-H), 7.78-7564 (W H, phenyl-H), 7.52-
7.40 (m 1H, phenyl-H). B < uor ophenyl
-1 F(4-trifluoronethyl)phe | & H purine 25
Synt hesi zed as descri lyéd oveNfor anpl e 1, except
that 8-(2,3-difluorophenyl)- purine was used instead
of 8-(2-fluorophenyl urine (white powder, yield:
9.4% mp.: 267-27 118 WD 2006/ 033703
PCT/ US2005/ 026606 1 MR (200 MHz, DMBO-d6) 5 9. 33
(d, 1H, purine-H, J=20Q;Fl§|z), 9.17 (d, 1H,

G

Synthesized as described above for Example 1, except that 4-
(triffuoromethoxy)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,). ‘

Example 4
F F
svsvl
/
N~ N

OCF;

Synthesized as described above for Example 2, except that 4~
(trifluoromethoxy)benzyl bromide was used instead of 4-(trifluoromethyl)benzyl

chloride (gray powder, yield: 21.5%, m.p.: 254-258°C).
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purine-H, J=2.0 Hz), 8.14 (m 1H, phenyl-H), 7.82-7.67
(AA' BB, 4H, benzyl-H), 7.62-7.49 (m 1H, phenyl-H),

w(@ 2000033788 (m 1H, phenyl-H), 5.79 (s, 2H, CH2PCT/B5S2005/026606
Exanple 3 F N N Nb OCF3 Synt hesi zed as descri bed
above for Exanple 1, except that 4 16

N RS DR S0 oL e 5L 551800, 1,
pOSkELE 1203, A8 o, 354 pRRRCLED SRV R (A0 WAty eyt i

75-9‘|729MQBE-pﬂ'Len£IFE-I)95 W2 )s, 28, €HYm 1H phenyl-H),
7.66-7.26 (m 6 4 benzyl-H, 2 phenyl-H), 5.69 (s,
2H, CH). 15 Exanple 4 FF NN/ N OCF3 20
Synt hesi zed as descri bed above for Exanple 2, except
thai 4- (trifluoromethoxy)benzyl brom de was used
Exa d of 4-(trif|uororrethy|)benzy| chl oride (gray
powder, yield: 21.5% mp.: 254-258C)._119 WO
2006/ 033703 PCT/ US2005/ 02 606 ITH™NNVR EZOO MHz,

DVSO-d6) 8 9.34 (d, 1H, N H, Hz), 919(d-,

1H, purine-H J=2.0 Hz @ phenyl - H),
9-7.29 (m 2H,

5 Exan'ple 5FF

7.68-7.41 (AA BB, 4H,
phenyl -H), 5.72 (s,

Synthesized as described above for Example 2, except that 5-chloromethyl-3-(4-

~ propoxyphenyl)-isoxazole was used instead of 4-(trifluoromethyl)benzyl 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).

"H NMR (200 MHz, DMSO-d,) 8 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-H), 7.41-7.30 (m, 1H, phenyl- H), 7.01 (s, 1H, isoxazole-
H), 5.98 (s, 2H, CH,), 3.98 (t, 2H, OCH,,J=6.6 Hz), 1.73 (hex, 2H, CH,, J=6.6 Hz),

£ 0.97 (t, 3H, CH,, J=6.6 Hz).
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NNC-N ON NO 10 Synthesized as described above

for Exanple 2, except that 5-chloronethyl-3-(4-
w@e@posyzphenyl ) -i soxazol e was used i nstead of PCT/US2005/026606

4-(trifluoromethyl)benzyl chloride. Purified by

col um chr omat ogr aphy (silica gel, eluent:

EQJ;ﬁ;rﬂe%rO”Et hane : nmethanol = 20: 1), followed by

tallization (diisopropyl ether/ethyl acet%’;e)
Preplagatidres51-¢BYEtdlsro e@\ 1so?<a£(%5 Dacth¢B 3 fluoréphenyl)-
ﬁg NVR 200%& 5’ 1H, g%urléﬁ%- drephenyl)
1H=1:21rm¢|z) 915(d 1H purlneH J 2.0 Hz), 8.17
(in, 1H, phenyl-H), 7.88-7.08 (AA BB, 4H, benzyl-H),
7 63-7.48 (m 1H, phenyl-H), 7.41-7. 30 (m 1H phenyl -
, 7.01 (s, 1H, isoxazole- Hy, 5.98 (s, 2H, CH2),
3 98 (t, 2H, Q@CHZ, J=6.6 Hz), 1.73 ( ex: 2H, CH2,

BIHHZ H QIALF 3H, CH3, J
50,0 /033703 CT. 2005/ 026606

1 3- (4-chl or ophenyl yI)nethyI) 8 (2 3-dif
I ué)gopgenyl Y- 1 puri %§£él@ﬁ%§ : +4 HO

c NN N~ NH2 i Nd P205/ 2 nethanesulfonlc acid 3

4 190C
\ R F
NN
-0

NaOHaq)/DMF/rt

Cl
5

4,5-Diaminopyrimidine (1) (4.5 g, 0.04 moles) and 2,3-difluorobenzoic acid (2)
(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
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
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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FF rN~-NNN\/ NaCH(aq)/DwWvr/rt 0/ \ C 5

4,5-Di am nopyrimdine (1) (4.5 g, 0.04 noles) and
wQ2®e6a837D310r obenzoic acid (2) 10 (6.95 g, 0.04BCTDEI85/026606

wer e suspended in 100 nL of Eaton's Acid. The reaction

m xture was heated in an oil bath at 190C for 2 hours

LR B O PO R e e
:inaiiig}fi/;ﬁtﬁfty a8 FletdrBtinkd biyhehaly Qe ¢IC /IS GVRI Tt 2UDMhrid TINMR (400
solution. The product "was "~ filtered and washed tw ce
Mid 2, iDMEOed) & DM@t ErI),aifﬁdW &, 1 )y 7./64 .(rrr]JHl) £7.08l (sl, ?H)dﬂéﬁ (d, 2H),
talli t et hanol resulting in
7.7 (S (o SO 5, b S 2B Pur ne. (3) (500
ny; 2.15 mol es) was dissolved in 10nL of anhydrous

EdMEiapnd 1.1 nL of sodi um hydroxide sol ution (10% w v)
was added. 5-(Chl oronethyl)- 3-

Détérminatiompdfemtiviisd RG70) end dytobhdic aafivit (€Q%0pl es) was

added to the above 20 reaction m xture and the
solution was stirred at room tenperature overnight.

cafe rude product was triturated fromwater foll owed
-%gjﬁ%%%eél lization fromhot ethyl acetate. The
Pr eqVIRErADANSSBEVink AiBfel SggDﬁkﬁcéQ'We&fmﬁﬁﬁaﬂ@an

col ored solid“121 WO 20067 703 PCT/ US2005/ 026606
Dulbe¢®'{ thactified tpglenykdliisnXBMEMG sybpiest éytedl 18ith BVII Uiftee 5%

| voragphenyl) -1+ purine () .in high purity as
fergb el e (B DSV BB 6 e rsmaciBed o) Clemtomosmimre
(400 Mz, DMSO-d6) 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"',
Dé&edtifaonldflcytSstdidc éffect L)MDEX 3@ll{ s, 1H). 5 Exanple 7
Determi natioh of antiviral (EC50) and cytostatic
act i Rhetaffectobthle drugs on exponentially growing 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 serum, 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.
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,).

Anti-HCV assay/ Replicon assay

Huh-5-2 cells [a cell line with a persistent HCV replicon 13891luc-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
calf serum, 2mM L-glutamine (Life Technologies), 1x non-essential amino acids

(Life Technologies); 100 IU/ml penicillin and 100 ug/ml streptomycin and 250
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Cells and viruses 10 Madi n- Dar bey Bovi ne Ki dney (NMDBK)

cells were maintained in Dulbecco's nodified Eagle
wore@ic0sa70OVEN) suppl enented with BVDV-free 5% PEPBUSL005/026606

calf serum (DMEME-FCS) at 37C in a humdified, 5% CO2

at nosphere. Determ nation of cytostatic effect on

ug /EJ% (k}%@%l I?_ﬁfeefgcﬁﬁblﬁ}eéghe(igl'léj%ré)ébeaéﬂ%'ﬂ @rﬁér@iti}y of

S Was as

7000RE18s 15@16&}611 11206 dvdEViRIW Platb " '{DaCkavel) it W&idllumrcﬁﬁammg the
plates in MEM nmedi um (G bco) supplenen with 10%
sanfeatomhpouadrits sedesnribeavbovegexaertfordGELY. hewhro i ed fo

S A SRR o L Ry S i eorpion
serl%Fa{leiSHP&‘ﬂ‘%at 4 ?n wékk S TrEsulvRenbdiein

er i1nc r 3 days after which the effect on
GA e [htegfeaivt BlIfNAS (mmdmi)lvﬁrasemcbgdethw& poﬁltnvhe:oml nBlafiesowere
Prore a . The concentrat%on t hat gults In

furg atgel off 37861 anchh e 14 ey REPHGEBP e HCV
rep <§)1|$ ?Ii%ﬁlﬂggg lieg'gﬁft ARRN f%ifa%%%l:%wl’%ﬁneﬂé Eelﬂ%ﬁ@ﬁéﬁ)ﬁé activity
is niels téd By tadbﬁg | d)iCPﬂ dlaa_%ly Guiel (PreeédiSIeB13 mithutes

rep rcon"wthTirefly |uciferase-ubiquitin-neonycin
follphesihotoan st &@%@aﬂ)ﬂ‘ﬁ]@mmfw@aﬁsa@}d rgagent (Fesega) ven

NS3- 5B HCV |
L e S P enRugt vt Eovin e st af el TS
mdgfhghlg w(n?}l dg e&ﬁgfeéi clgﬂ’ca%%) f tﬂié uﬁ%a@e%ﬁ&ﬂ%ﬂr@g Parallel

ogle Um penicillin

culftds SOPTugh M celS, rs@@&@cmaf:a dlensidy aﬁmom@msmaneﬁﬂem@%
PCT/ US2005/ 026606 ug/n G418 (Geneticin, Life

weneehmdtm@i;dst)es (Bt @S@@b@r@dr@tteduaéﬁgfml%faéhm except

7000
thaf pogarans oearhevig Dt Crtetof el £ A GERM L e
der?s‘?@"pr thfxfhfeke {:Qhest8d b ?%Eéné/@meams\eﬁdhba (Pasthess).

erate for 24 h At that time, culture
medi um was renoved and 5 serial dilutions of t he test

corrpounds vvere added in culture rredl um | & g 418.
tarthveeranalyais of HE W BORA by Tagmaa HRe Fposi tive

- n{'{]egil qi%ﬁ?%r\geﬂgbeﬂ (L:{ra7t Elp g HO‘;{@%&?&@%}?E 296800pRYe plates

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
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, pH 8.2;
Perkin Elmer Corp./ Applied Biosystems), 300 tmol/L deoxyadenosine
triphosphate, 300 pmol/L deoxyguanosine triphosphate, 300 pmol/L
deoxycytidine triphosphate, 600 pmol/L deoxyuridine triphosphate, 200 mol /L.
forward primer [5'-ccg gcT Acc Tge ccA TTc] , 200 pmol/L reverse primer [ccA

GaT cAT ccT gAT cgA cAA G], 100 umol/L TagMan probe [6-FAM-AcA Tcg cAT
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replicon in Huh-5 cells results in luciferase activity

in the cells. Luciferase activity 1is nmeasured by
w@dae0s3780 pit of 1 x A o-lysis buffer (PromegedT/i82003/626606

mnutes to followed by 50 ul of the Steady-d o

Luci ferase assay reagent (Pronega) . Luciferase

et et A TRt AR A1 P el PR e S B o) e
uﬁEﬂW‘%des RAb A5 QU THITBRA g@@é@ge, a@dl fouriest A elution.
cells ensity I

Huh- 5- , Seeded at a of 7000 cells/ wel
Afier nlitiskdativiatiof-ofwerhtil-Deglycasytlaseatf8Cder 2 minutes, RT was

(Becton-Di ckinsgn) are treated in.a sim|ar fashiaqn
P%Ebf@p‘if? 3564 %r 78 TeyrpLes, Eollowed brnastivaytion st wpgl-N-

oS0 06 BB S5 heckBBt PR 0B 0RAS Ll of o
cyc R UTRBAk tura@uANE AT FM2(Psabias SnahnheMiNAnd¥xTasitat 62°C
real -tinme RT-PCR Replicon cells were plated at 7.5 x

fot @3nirwite én pe AR 100isaqaergB-desedtop IFnr eagh B(srurpdegative

37C and 5% CQ2 in | becco:s nodified_.essential i U
tegEE TROTOV [PBPA SHRPISar i usedh R ELaaiieshold value (Ct-
v R e R o R e P P (S e Bcedl the
baselire adhiet dedines hepitivdvase. Thasanaplewas cowdithateedtofb@rpositive
5 days, at which tine RNA was extracted  using the
if herpvrveaygs <kP.tResalts genexpiepepshas genaraieeuivalentsGE).

PCR reaction 25 contai ned TagMan EZ buffer (50 nmmol /L

Bi ci ne, 115 nmmol /L potassium acetate, 0.01 mmol /L
i FAY nnol / L 6- car boxy- X-rhodam ne, and 8%

glycerol, pH 8.2; Perkin El mer Corp./Applied
ABhpRysilsns), 300 pnol /L deoxyadenosi ne triphosphate,

300 I./ L deoxyguanosi ne triphosphate, 30 |/,

deox g L s HETPLRRs Sh Rattep (o6 00b FREPHEL 3eRimt PRt HICY

j: : 30 forward priner [5 -ccg gcT

2 %PA_?_%%&?{;&A%%%?_?Q{%%%{%W”L reverse prinmer [ccA @&T

CAT ccT gAT cgA cAA G, 100 pnol/L TagMan probe

[ 6- FAM AcA Tcg cAT 123 WD 2006/ 033703

PCT/ US2005/ 026606 cgA gcg Agc Acg TAc- TAMRA], 3

nmol / L manganese acetate, 0.5 U AnpErase

uracil -N-glycosylase, 7.5 U rTth DNA pol ynerase, and

10 F.1 of RNA elution. After initial activation of

uraci | - N-gl ycosyl ase at 50C for 2 minutes, RT was

performed at 60C for 30 m nutes, followed by

i nactivation of uracil-N5 glycosylase at 95C for 5

m nut es. Subsequent PCR anplification consisted of 40
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cycl es of denaturation at 94C for 20 seconds and
anneal i ng and extension at 62C. for 1 mnute in an

W@BI06//F003 sequence detector. For each PCR run, PORUS100Y/826606
tenpl ate and positive tenplate sanples were used. The
cycle threshold value (Ct- value) is defined as the

an.ﬂher' of PCR cycles for which the signal exceeds the
fo'#8%el i ne, which defines a positive value. The

1_sanpA@0ﬁ@§)m1@@fr§ga(g) be positive if the C-value
was <50. "Results are expressed as genom c equival ents
(GE). Exanple 8 Assay Resul 88 15 Alb of the compounds
of exanples 1-6 exhibited exdel | ent/ anti - HCV

antiviral activity and R A c . 20 124 WO

2006/ 033703 PCT/ US2005/ 026p06 %>a.l_rq_JR1 A conmpound
of formula (A) RS | Rz5 =7 -Y-R Y NI
R3-XI-11 ; N R26 (AR3-5xfhersfn: t'}'{e dotted |ines
represent optional double bo 'gls, prigvi ded that no two
doubl e bonds are adjacent toRone another, and that the
dotted |ines represent at I@é)st 3, optionally 4
doubl e bonds; Uis N

wherein:

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;

UisN;

R'is selected from hydrogen, aryl, heterocycle, C,C,, alkoxy,
C,C,, thicalkyl, 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
2),NR", C,,, alkylene, C,,, alkenylene, and C,,, alkynylene, or C,,, alkylene, C,,,

1-10

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,alkenyl, C, , alkynyl, C, , alkoxy, C,,, alkylthio, halogen, -OH, -CN, -NO,,
NR'R’, haloalkyloxy, haloalkyl, -C(=0)R’, -C(=S)R’, SH, aryl, aryloxy, arylthio,
arylalkyl, C,, hydroxyalkyl, C,,, cycloalkyl, C, , cycloalkyloxy, C,.,

cycloalkylthio, C, ,, cycloalkenyl, C,,, cycloalkynyl, and heterocycle, provided that

3-10
when one of R® or R* is present, then either R® or R* is selected from =0, =S, or

=NR27‘
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10 R is selected from hydrogen, aryl, heterocycle,

Cl- C10 al koxy, C, C10 thioal kyl, CL C10 al kyl -am no,
w@1006083708 al kyl -am no,. C3_,, cycloal kyl, C4_1BCT/US2005/026606
cycl oal kenyl, and C4_10 cycl oal kynyl, wherein each are

optional Iy substituted with 1 or nore R6; Y is

Isﬁlt grsdlp %:ﬁ:%g St rtglsalé?f?erﬁRC? 10 é%e[‘%i%}%e ;ﬂ@ Sy%gle, where
ea@ h%%ydngﬂ@e r?q'{é gonreqagggggg E%dwh%%glelc%?e%ﬁﬁ@f ein %’Rt pEOVided

an EE‘B( h@{é?o%ﬁyﬁsn@c éé’d?eﬁlt bYHRIR m"cﬁél ndent |y
eplaced by 1 to 3 héteroatons sel ected fromO0, S or

NR'; R2 and R4 are independently selected from
hydrggen $ al kyl .18 al keny 8 alk
d-Rissg Et@éﬁ@yfroma , VPR R Bith @acsaé@a%ﬁy orcloa

cycl%&gﬂégrwz - B?hg@etrg&c?é(é?hﬁq?ﬁlgg kil sul'bgfl’ku t1s

opfbnally sﬁWﬁftﬁW’&ﬂ at 1@5109@%770 b@@;hkﬂ}éﬂ ,théjt3f_0af chloalkenyl the
cl oaI kyl oxy, C3-10 cycl oal kyI t hi o,

doughélhm‘ld@mtad@temt)tazgfuﬁto%d(ynyl and heter ocycl e,
provided that when one of R25 or R26 is present, then

ei tﬁemd@ea/deﬂﬂ}m%alg@é/ or ésgelected fom hgdregen, Shgatiyl, C,
125 2006 703,. PCT/ USs20 X
aﬂﬁemﬂn\é& X feyb BROXY 1@1%( tg&%agﬁ’eeﬂo Ot -éibf ‘N0, ~rw
haa NNk EodRFT SCRas i TR )RR QIR EHIBA arvioxy.

ar;ﬂt}ﬁb ah?leﬂkfla@mhly‘dr@@alhﬁlj , Q08 ayclb@ndymec l\%dyaldamleylbky,gc:a 0

i S selected from ary ) oxy,

Cy‘liQ@llkﬁ ahl'@ |Cs 10@@110@&[%&1!)@7,10 CYGW)lll@)&?ﬂym etgrwycﬂs( Rl)

0t RESRE Bop MERGEay B 215 e s RE R Sl o

tefo k oubl ot
9B ool B o g s

haB)eMkenys]dCQ | baidwyidyoge i, | Ghald-alladxyyC, Baloléslk;rdihad» Keny! ,
al kynyl, C1.15 al koxy, C .18 al kylthl 0, _hal ogen

cyd@ﬂkyl &y yRloplkenyiky Rg, Cycmlléﬁmthgen@ QNWanoalkyl
%ﬁ;& gﬁ&?a gﬁgloa}ﬁl’ ék 18% a?LyI’S}?’Z%Y]S ¥¥yloxy, arylthio,

ar yqyxﬂlf&aﬂ&’ah ls@fo!a@ &Mﬁhﬂﬁlﬂéﬂl@é)/ary@q ?all@jv’lc hBalKRYhdlRyRxy,
.10 cycl oa eny C7_10 cycl oal and
ar}ﬂéﬁi esr)a:iky}:thm, hR&rosydelamlt@gs hymyyﬂhybgehere@acmanay be
0pt10ng1|ly s%stltute?i Wlt?l at leas’c‘I]R8 ; al kynyl, G
R’ and R’ are independently selected from hydrogen, C, ,alkyl, C, ,alkenyl,

aryl, C, , cycloalkyl, C,,, cycloalkenyl, heterocycle, -C(=O)R"; -C(=S) R”, an amino
acid residue linked through a carboxyl group thereof, and the group formed
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,
residue linked through an amino group of the amino acid, CH,OCH(=O)R™, and

CH,OC(=0)OR™ where R™ is C-C,, alkyl, C-C,; aryl, C,-C,, alkylaryl or C,-C,,

cycloalkyl, C,, cycloalkenyl, C, , alkoxy, -NR"R", aryl, an amino acid

aralkyl;
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15 al koxy, Cl1_,8 alkylthio, C _18 al kyl sul f oxi de,
Cl1 1S al kyl sul fone, C1.18 hal o-al kyl, C2.18
whadenad7kenyl , C2_ 18 hal o-al kynyl, Cl1_18 hal o- € R0OS3005/026606
Cl.18 hal o-al kylthio, C3.10 cycloalkyl, C3-1
cycl oal kenyl, C7_10 cycl oal kynyl, hal ogen, OH, CN,

L2ttt it T S e o
AP SR LA g Rt o, O

heﬁz&&é;(c@aia&)a&{ niida@ad rhgteepcycl e and C1_18
hydr oxyal kyl, where each may be tionally

sub&f’iis aelectednfrctmahe ge@sp cqnmtmg ﬂdmear €. alkyl, Cp iy
i nd

alk@ily @rg}d cloagfy;' fg foaég dr o C@%%@%H( yesidue;
Cyck@}aaﬂael@y lare Hef g‘é%ﬁﬁé(ﬁt{lf seleﬁ(e cﬁﬁ% d’r@%eﬁ)cfgja%kyl a,.

amino acid resi adcar oxXyl'"group

alHe'ﬂ @f ’aﬂgﬂﬁrltiﬁl %ﬂan)kﬁq&ﬁ@@bs%ﬁuvdae br YabditREdaweth C(O)OR™),

er wi'th the nitrogen to forma

heyelbamj €,,, FRI@ikerRiBared aniandepenitbresidus el ect ed
?Orom hydrogen, OH4, Cl.18 al kyl, C2.18 al kenyl (1?13c{
cycRodb na}depe@dently @91@@&11 ﬁ%@ﬁyﬂhe FOUP FORPIRBNG | f (@) ydrogen, C

B AR e s S S pgatl@@&%gmdef

1- & q
RSS9 s Doy G0l G2 gt

allkdegé/O 337ﬂ8g&@é®82@@/ a26 haBageﬁmdaawymIp, &5, g cycloalkyl, C,,,
i ndependently se fromt 4 0
cyelpatsgeh, Cymcysﬂ@ahi 9428% Cgﬁkghi :@Ogr%ﬂ RooNwr,

T e
arﬁghﬁf@ha@ él?mlfgﬂg gié}gz;f@rg?ﬁilc&t Cr%glog% ra?:z Og%g?y,@ly]bikylthm,

kyl
hetgrotynie kedyd, }aiddoayﬁl rw.heae .each eéwd@ryl RBORNAIRIEBIO,

ar%gglflgg pen%}ﬁ}orézg ed ! {2 e, ar 1%&‘;’72 lgﬁf{vpxy,aary}/alkylthio,
t te 19
R S et (A9, e
(b)rMSQd wetierBh 1ASis hﬁd@epﬁeﬂill}ys@lﬁtﬁﬁteddwﬁhdmﬁ inergRS uqmd Qisa
consi sting of (a) hydrogen 10 18 al C2-
boadiarylinkigg g3oup leymectmglb/&@ lvéawpg 1@,19,atwyﬁkﬁteé from C

nﬁa}p&boéﬁilsfﬁg Srglgn{goé( HR ol s aalts ggﬁ %ub?t wdBdyth 1 or

{)}%Ilggenat ed al kynyl Cl1- 18 hal ogenat ed al koxy, Cl-18
I ogenat ed al kylthio, C3-10 cycloal kyl, C3-1 ‘
R"is selected from

(@) H;

(b) NO,, SH, NR*R*, OH, halogen and CN;

(c) Sulfone, sulfonamide and sulfoxide;

(d) C, zalkyl, C, ; alkenyl and C, ; alkynyl;

(e) C,,; 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

N(R®)C(O);
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cycl oal kenyl, C,-10 cycl oal kynyl, hal ogen, OH CN,

CO2H, C2R18, N2, NR R8, haloalkyl, C(=ORi 8,
w@oeRpRI83 SH, aryl, heterocycle, aryloxy, aryPthis2003626606

aryl sul f oxi de, aryl sul fone, aryl sul fonam de,

aryl al kyl , arylalkyloxy, aryl al kylthio, heterocycle

a xyal k where each of said aryl,
0, Sy L ot rach of ool d A C.
aryl su am _d aryl al kyl, aryl al kyl oxy
arzl%ﬁckﬂq? 84 héYéPéE‘;Y@D’@ arg Oldletwcwkx oxyal kyl is
0 naIIys tituted with 1 or nore R19, and é\h
méY‘éPﬁliMin% caCqul(P?dk@ber GmﬁICVS'lOQU%Wﬂ,tQIVb@i etergcycle,

R19, bond or a lin oup
gén%q% @rWI?asgSLﬂ@ﬂﬁlaf@dﬁ@l’fh 60l e GO Deib 0N,

opt| mﬂolgﬂké@)@%ﬁgp 12 oi\l o:mrsea}?igs ?{Tg is

e e cha Bt o o
b Dt

aI kﬁ@mﬁlcﬁm 18 n%I&jtare %hj%:l%% Yeith C.-C,

(1) TR <Ay R Y %e%é”%?(ﬁ@eﬁ SRS,

o BAFGHT LA R EHE st

" y:s‘%ﬁJsé}’l{l] n{c%—&‘ ﬁ%ﬁgt‘f@l}&g ?M%h%%ra%gc%% oeil %e RRl, CN,

i o T AR Sy A e

C(S)R18 and C(O)N(R12)2 (i) Substituents d) or e)

2 OIS elderpd N1y Aal0ac %%@%@E%ﬁswmwe Cas

alleanys 1 CL palkenyi, bhylgﬂet@ﬁ) leij gél 10°(] )“S t%cﬁﬂ? nts

-C@éﬁﬂg@nd?&t((eoéwﬁr%e? Wi t h Cl 18 al kyl ; and

R” and R* are independently not present or are selected from hydrogen, C,.
s 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;

R is selected from hydrogen, C, , alkyl, C, ., cycloalkyl, (C, , cycloalkyl)-C

1-6

-alkyl, aryl, and arylC, , alkyl; and

salts, tautomers, polymorphs, isomers and solvates thereof.

2. The compound of claim 1 wherein R’ is haloaryl, X is methylene, R’ is

heterocycle substituted with 1 or 2 R”.

3. The compound of claim 1 wherein R' is an aryl or aromatic heterocycle

substituted with 1 or 2 R®.,
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(k) Substituents f) or g) substituted further with
Cl. 18 al kyl, =0, NR20R21, CN, Ci1-18 al koxy,

whedwenssryxl e, C 18 hal oal kyl, heterocycl eal kyPCDUS2005/026606
hal ogen; R20 and R21 are independently selected from
hydrogen, C1_18 al kyl, C2-18 15 al kenyl, C2_18
al kynyl, aryl, heterocycle, C3.10 cycloal kyl, C4 10
cycl oal kenyl, -C(=OR12, and -C(=S)R12; R25 and R26

ar e fpdens I p - cted from
4 hydrTg%en, %%%2& %gﬁg%kly{vﬁ%ﬁgsc@%?%a&&ﬁj aryl and
het erocycl e, where each is optionally independently
substituted with 1 to 4 of C1_6 alkyl, d., alkoxy,
5. hal dheGea@phunof bleimyll whyreiaYR' G-halBaiyli s sel ect ed
from hydrogen, Cl1_18 al kyl, C3-10 cycloal kyl, (C3-1
cycl oal kyl )-C1-6 ‘al kyl, aryl, and aryl Cl 18 al kyl ;

6209 4 BB, PEAUIRE BB SRTH AT S

hal oaryl, X is nmethylene, R3 is heterocycle

substituted with 1 or 2 R17. 3. The conpound of claim
7.1 wHihesiompaund ofiplaimyll wherein Bhistisaxazetydsobyituged with 1 R,

substituted with 1 or 2 R6. 128 WD 2006/ 033703

PCT/ US2005/ 026606 4. The conpound of claim 1 wherein

8. R3 %e%ﬁ&ﬁﬁ: de%ﬁ%zFDrﬁel%ﬂ{meié‘ dr g)fr%gﬁa%%%@o ycle

YR1 1s haloar e compoun rel
whhiah dasybstitstedrwith-1, Dweddpfhienyl . 7. The conpound of

claim1 wherein R3 is isoxazolyl substituted with 1

R17. 10 8. The conpound of claim2 wherein R1l7 is

o TR LR b L Bt

Or‘@l?lalkﬂnone of hydrogen, C3_10 cycloalkyl, or C1_6
al 'f<yl. 15 10. The conpound of claim9 wherein YRl is
not hydrogen or Cl_6 al kyl .

10.  The compound of claim 9 wherein YR' is not hydrogen or C, alkyl.

11.  The compound of claim 1 wherein R”is trihalomethyl, trihalomethoxy,

alkoxy or halogen.

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.

1-18

13.  The compound of claim 12 wherein R'is phenyl substituted with 1, 2 or 3

halogens.

14.  The compound of claim 13 wherein halogen is fluoro.
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11. The conmpound of claim 1l wherein R19 is
trihal onmet hyl, trihal onethoxy, al koxy or hal ogen. 20

wa@a 20060bsoxonpound of claim 1l wherein Rl is aryPCDUS2005/026606
aromatic heterocyle substituted with 1, 2 or 3 R6
wherein R6 is hal ogen, Cl.18 al koxy; or Cl1_18

15B§L°alekcé{mm@f§5§w?3”mpﬁgr2% i § ik Rarden g, et .,
35 B LM B s Ao 2Brontgme

Selgétegjfﬁ}rmd perN®R'n Y is a single bond, 0, Cl-6
al kyl ene, ‘C2-6 al kenyl ene, C2-6 alkynylene or one of

said groups containing 1 to 3 heteroatoms sel ected

16mhol B SomRANL g Slpira 18 whegin Bya I alc %@ﬁiﬂfé (CH),
SO G 5 CEEE ) 1 HR ) 1104(CI§I/%1r4 RS Ae

Cyc'[[bﬂkgzga'@@@md of claim.15 wherein Y is -(I:HZ -CH2O 1
Cl-2 al kyl ene, C2-3 10 al kenyl ene, C2-3 al kynyl ene, 0
or a bond. 18. The compound of claim 15 wherein Y is a

b 19. The oun of. claiyn.1 ei A YRL 1S
7si nSF‘@ CPF}Pé)ué Sg in fé@gfl; eﬁe(ﬁér(;e9ﬁiyéene, 28
ngn atorrslnthe ring. 20. The
alk%ﬂ e?&n za%lﬁ%ﬁgleﬁhe%o\%ﬁgog@n t he carbocycle or
heterocycl e contains 4 to 6 r| ng atoms. 20 21. The
n‘ghgnd of claim.1 vvher ein i s, hal o- or

8hal CAyIROIISS e aine d 5%@}1 ippbongde conpound of

cI aim1 wherein aryl or heteroaryl are substituted

ortho or nmeta with halo- or halonmethyl. 25 23. The

19.COMIAM REnfHoufl bRl dinth QI RérRinXY Rsls%ﬁélﬁgIeeﬁin & beshhh€carbocycle
group consisting of alkylene, alkynylene or

or alleterptyde canthisiagd dw2AN Saridatorhain fige @ng.i nt r achai n

20.  The compound of claim 19 wherein the carbocycle or heterocycle contains 4

to 6 ring atoms.

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.

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.

24.  The compound of claim 1 wherein X is alkylene.
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N, O or S heteroatom 30 24. The conpound of claim1
wherein X is al kylene. 130 WO 2006/ 033703

wWEAbASZ0D5/ 026606 25. The conpound of cl ai m PGI/US2005/026606
vvherei n Xis selected fromthe group consisting of

-, -CH(CH3)-, -CH CHz , -CH CHz CHz ,

2530_%}'5 @qpom%%ﬁ&l)a%m ) 14 O géctedégo e group consisting
of USLOANCLERN LI, BEK e@{ﬂ %g AL SR ALY fOF), -O-

ound clarrm1? ‘ein>X 1%

(CH )ZJI:(é?Hz%mS@(LﬁHZ)gf CIEHL)mNRmﬂI@)ﬂ R;gw@cmwylmen@ C,,
het er ocycl e substituted With 0 to 3 RL7°10 28. The

alkemflounend . calltyryEnenher ei n the heterocycle is an
aromatic -~ heterocycle. 29. The conmpound of claim28
wherein the heterocycle contains 1, 2 or 3 N, S 15 or

260 aﬁm&dnw%%slnﬁi bk aalml15whbft!iﬁ¢<fs9né% Zlﬁr@ugh a ring

car bon at and contains 4 to t ot ring atoms. 30.
The conpound of cl aim 29 wherei n R3 is isoxazolyl
substituted with to 3  R17. 20 31. The conpound of
27¢) aiMeroppReE? f:él?lmsl ‘gh@reuaﬂ? & 313l eF B dyptarecydle suestituted
wi?H'éStBSt pited with 1 to 3 R19. 32. The conpound of claim
wherern Mis aryl or aromatic heterocycle. 25 33.
The conpound of cl ai m 1 wherein Qcontains 0 to 20
atons selected from C,_ 0, S, Nand H 34. The
28¢ onpBneomposhdiohclainht wiherainithe heteyodyicke igrapugromatic

§el ect.ed from R17' 30 131
heterocycle.

29.  The compound of claim 28 wherein the heterocycle contains 1,2 or 3N, S
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

R17

31 The compound of claim 1 wherein R” is aryl or a heterocycle further

substituted with 1 to 3 R”.
32.  The compound of claim 1 wherein M is aryl or aromatic heterocycle.

33.  The compound of claim 1 wherein Q contains 0 to 20 atoms selected from

C,0O,S NandH.

34.  The compound of claim 1 wherein M is a cyclic group selected from R"
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WD 2006/ 033703 PCT/ US2005/ 026606 35. - The conpound

of claim1l wherein R17 is selected fromthe group
weomwsiosd7nihg of C3_10 cycl oal kyl, C3_10 cycl oaP&EN$1005/026606

C7_10 cycl oal kynyl, hal ogen, aryl, aryloxy, arylthio,

arylsulfoxide aryl sul f one, arylsulfonanide

e eyt B ingdceRiL R o & tehf'ﬁacfﬁ%gr g5 Eonsisting

| @al
Of%%?‘:%ﬁyl 1S kel 0o XD Halogef, 838y Iowy,
arjallﬂyios atyflsulforide, arglsyl fahkydrylad§drankidle paxyylalkyl; arylalkyloxy,
ar alk [ t hio; heteroc cle; _and Cl_18 hydroxyal k
ﬂ%lpft heterpcgpele; S, 1Sh]5§fq>fyl§ﬂ§d qaCbrofragrcﬁCmgycl%lin‘a 10

| f
cyél%gﬁ%ﬁ%? SeshPelohytaRiidy Sl bl ey e, AfiiSide,
aryBaIens, adryllsa!ﬂéha@ﬁd@ A PT qe;vl%eﬂa&y%{%ﬂ Qgﬁ}bﬂkglthlo, heterocycle;

substituted with 1 or nore

and| G, phyidnehvgakdyhisRensaubetifit8d ar és sibstitied hbk;dczre R195 38.
The conmpound of claim1l wherein R5 is H 39. The
compound of claim1l wherein R6 is hal ogen. 40. The

com . I (17
T e A R A
coﬁélkﬁiﬂl oﬁ&ryl'ﬁhd leaemoeyicld, aid Wh%lrﬁbéidm o1 64 Re %I% iSdptionally
or aI % 42. The cohpound of claim 1 V\,herel n 9is
wi

subgtiteteckwitty bar viwse §oup consisting 25 of H Cl 18
al kyl ; C2_18 al kenyl; C2_18 al kynyl; Cl1_18 al koxy;
al kenyl oxy; al kynyl oxy; C1-18 al kyI thio; C3.10

703 ot G Pt RSN (SR GEMION

hal oal kyl oxy; C(=0) R18; C(=0 (]?18 Gal kenyl C(=0) OR18;
- Gal kyl C(=O) NR20R21; aryl,; heterocycle;

38. OalTikg|company g claio 2 oyhgrein BalSkISU ), N(H S(O(0)(CL,8
al kyl); aryl al kyl oxy; aryl oxy; aryl al kyl oxy; 30 and
arylal kyl . 132 WD 2006/ 033703 PCT/ US2005/ 026606 43.

39.The Te@mBaRf ofdlBni 42h Vs RF 3 drs i ndependent|y
selected fromthe group consisting of hal ogen, N(R20

R21), al koxy, hal o- substituted al kyl and hal o-
subst it ut ed oxy.. 5_44. The n fs cl.al
40yhe M B FOREE ‘Oﬁc(é@ir%ﬂéfv%@irbﬁgi%%% 1, e, R ana R are

independently H or C,_;alkyl.

1-18

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
of H; C_,alkyl; 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(=0)OR™;
OalkenylC(=O)OR"; -OalkylC(=O)NR*R”; aryl; heterocycle; -OalkylOC(=O)R™
C(=O)N(C,alkyl), N(H)S(O)(O)(C, ; alkyl); arylalkyloxy; aryloxy; arylalkyloxy;

and arylalkyl.
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45. The conpound of claim1 which is not substituted

at R25 but is substituted at R26, and either R2 or R4
WO 200808303 ed from (=0, (=S), and (=NR27). 10 BEI/UI10e5/026606

conpound of claim 1 wherein hal oal kyl or hal oal kyl oxy

is -CF3 or - OCF3. 47. The conpound of claim1 wherein

R19_.is any indivjdual, canbi nati;on, oy sybconbi nati.aon
301 IHBECTIRRAIS Of i 4 Ryherest Be 1 Relepepgeniy feloring Hom the

sl HFPIE LT, K TR Mt 1 bl
substptueskalkoapt i onal doubl e bonds, provi ded that no two

doubl e bonds are adjacent to one another, and that the
dotted lines represent at |east 3, optionally 4

doubl e bonds; I.S. sel ect ed from. hydrogen, aryl,
o rE RS ind B 4ot KA B | or
ei ther substituted with 1 or nore R6), Cl Cl10 al koxy,
C1C10 thioal kyl, 133 WD 2006/ 033703 PCT/ US2005/ 026606
45C1_The cahkydurahohdaintll vdiidhds abkyibstitiited, at@® BéX is substituted
cycl oal kyl , Q cycl oal kenyl, and  C4-10
at RECHEPRYPR R Orics AiFcieq dromaiieObgiesbriant MUt | ¢ ut ed
with 1 or nore R6; Y is selected froma single bond,
0, S(Om(where mis an integer fromO to 2), NR11,
469 _Theablyd iRl ofdait? 13l kaRM RERaISA oF Rafd Bk G RE.CPY or -
Cl1.10 al kyl ene, C2-20 5 al kenyl ene”or C2-10 “al kynyl erfe
OQwerein 1 to 3 nethylene groups optionally are
I ndependent |y replaced by 1 to 3 heteroatons sel ected
47f r offih@ cofnpyurldRifl¢laim 1 wherein R is any individual, combination or

subcombination of substituents (a) — (k).

48. A compound having the general formula (A),

wherein:

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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provi ded, however, that YRL is not HH R2 and R4 are
i ndependently sel ected from hydrogen, Cl 18 al kyl, C2
WO 1@cabenyl , C2-18 al kynyl, O 18 al koxy, Cl-B@I/US2005/026606
al kyl thi o, hal ogen, -OH, -CN, -NO2, 10 -NR7RS,
hal oal kyl oxy, hal oal kyl, -C(=0O R9, -C(=S) R9 SH, aryl,

| | Kk | Ik
&y cyc%éé'l @{/krbw d@é S 2yc anOIE?/IFI(lgxy(}M 410 acloe}ﬂ@nyl and
Cg @}Jcﬂﬁlkyﬂ&lhtf\ﬂleréﬁ ehbh QY& bPBLKARY bubsbitufdd with 1 or more R’

cycloalkyny or heterocycle, provided that when one
of RPE seledaab fiosn prsa@abpndh@nSéﬁ))m éwhB&: oris R integer from 0 to

20985+ Hea kA ik ened ark Ry fese e Caralkvlars, G
alQ 1Jf([5 8%?2 ]g : ﬁ%‘tﬁ%ﬁ%&é% gf‘#g gjlﬁﬁﬁll}}féﬂeegr%wp%yjt%naﬂy are

ma éﬁw&twggﬁc&g&ﬁ BEE BERALABNSRIKEEE Bl @Sy PR IOT

1, pr such heteroatomis not adjacent fo

pfbhﬁddkl, howtdver rthagYRRB ricg el ected from aryl, aryl oxy,
arylghio ycIoaIkyI C cloalkenyl cycloalkynfl,
ar yI 1§)are igelepn yeelestedyirerehpdeagenalCe,, alkyl,

Condl tr{yt&’n : gay}(‘&g %izfsé‘ilao’{%’hgg @?5)1@51 g&lf)tﬁg‘%vsgﬁnhg& *No,

NIORD IR 1R ok?l lgeﬂba LACEEDR0-A=B)RT SPERryIRRr ylmgé arylthlo,

i ndépenden nt or is selectéd from

arﬂaﬁliﬂ €l %?B’%@ﬁl@’lt ﬁl 1K€J’U}hd>?1k@(l§ C&bmﬂwlox}ac 18

X a 1.0 a

cyaqa thiopa,0aNqqal 15%9371 Gab 6% Reflkynyw é)e#ssocmz Roprided that
W]é%{ Tg% E? &{r oé)}ylélﬁ &sy I:n’es A kfgéﬁ' eltlfé* rc}f‘lli‘ﬂ}%%eli%r | lfraAm¥LO) (=5),

arel-ENBé} iﬁﬂ(ﬂ @t%ﬁthe@rob@de@ ﬂi&t@@lt bowtit Bf R’ arteBR1{} OH, SH, thlo OT 0XO0;
cycl oal kenyl, C, 10 cycloal kynyl, or heterocycl e;

i s Selseelasted from Gy@r, aefen<C, L3 lkdriglene @2C13 a&dymhyie, where
C2-18 al kynyl, d _18 _al koxy, Cl1_18 al kylthi o, Cl.,1
eagh m%whbé@ Qfee oimore hsrem@msr @E@ted:irom%& ot hIFky lprowded
ﬁ hal o- al ken C2-18 lﬁéﬁll Cl 18
anera% hegegtoreds g ?’f%lﬁfﬁfﬁlt‘it % 3

o i T A S

cyPIChIRIBR D bl D RE Rﬂ’ﬁ m@?&b&cl&@hereﬁcl?&am@;bbﬁtuent may be
hal oal kyl, C(=0 C(=S)R18 ar
ommaﬂﬁ.sgbsﬂ’gﬁgqi g\ath @s(lleagi orw@ ﬁpﬁtﬂ%{y that for cycloalkenyl the

do&%?? ona V@I’" ¥| SC1 18%?l I{gl) al kyl t hi o,

g DA R .
alkenyl, C,,, alkynyl, C, ,, alkoxy, C,,, alkylthio, halogen, -OH, -CN, -NO,, -NR'R’,
haloalkyloxy, haloalkyl, -C(=O)R’, -C(=O)OR’, -C(=S)R’, SH, aryl, aryloxy,
arylthio, arylalkyl, C,_; hydroxyalkyl, C,,; cycloalkyl, C,,; cycloalkyloxy, C,
cycloalkylthio, C, , cycloalkenyl, C, , cycloalkynyl, or heterocycle;

R’ is selected from hydrogen, C,,, alkyl, C, , alkenyl, C, , alkynyl, C, .

alkoxy, C,, alkylthio, C, _ alkylsulfoxide, C,  alkylsulfone, C, , halo-alkyl, C
halo-alkenyl, C, , halo-alkynyl, C,_, halo-alkoxy, C, , halo-alkylthio, C,

2-18

cycloalkyl, C,, cycloalkenyl, C, , cycloalkynyl, halogen, OH, CN, cyanoalkyl,
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5 R and R8 are independently selected from hydrogen,
Cl-18 al kyl, d-," alkenyl, aryl, C3_10 cycl oal kyl,

w@200803379% | oal kenyl , heterocycle, -C(=0O R12; -B{EB$2005/026606
R12, an amino acid residue |inked through a carboxyl
group thereof, or where Wnd R8 together wth the

RSB AT Lo SR B, oy, aryioy, i

R S

arpleCd,)aleiihdo thetenvkcpcef Of 19hgnﬁ]rcmyamyﬂ,rwhg1rmhoﬁay be ogglonally
am no acid, CH2 1CéOR9a or CH2OC(=0 OR9a where a
Sub%tlt@tedcmﬂm&wst }C20 aryl, CB-C20 al kyI aryI or

(r o PRE 15 ALY mde%da Rty S R hOSREBIRRLLY, SRLPE. Clenys,

arﬁZCF s éﬂf&‘l@ﬂhk;r LG -cbrcfoHtk &)} Wéter&?'cl%o (9(%@)5(31 l@(t—%b R”, an amino

het er oc¢ycl e an amno acid

acﬂa@srdim lirieel hhsoegh ectigbbiyl gmoup ehayeof)pr edrse R iand Riftogether
rogen, , alk al kenyl, aryl, C3_10
W‘Q}%F%@Fmen @ﬂtnfo%?ép%][‘ken or an amno acid

ydroaga R @i‘éfﬁa%ﬁ’%‘?eﬁ@éi%q‘%%ﬁRﬁh?(ogs%z% 4851, .,
all@nky, |, cyatoalkylC8, 1 Qy@l&SQlk@ﬁ%K . a §0 -NRERB2hK @M Qammo acid .
e

or an amno acid resid 7 1's independently

resifhee Enkedithroughramamane grag D@tlgammqmcédibh(ﬂﬁkl:(

.| s8.a-b or nki
CHEBIERIRR et 1 ifutng i §-5e Tl & etatanator Fofe
araﬁ:k? pd optionally 1 or nore O, Nor S atoms and
‘onal |y 25 substituted with 1 or nore R19; R19 is

S eI R teadl ]R]F am fradeplihd éihily bERctedHirorNRRO BZ2dup Chhsibth®gen

and CN, ?: Sul f one, sul f onam de and suI f oxi de; 0
hydeygem Cig a!aht}réy 2w axenyl, 5l eyiipabiord G2, cymloalkgm aryl,1€6=O)R”,
heV\DOZO(i)6/ 033703 PCT/. %20 5/ 026606 (e) C1-18 al kyl,
Eﬁ 5§:ealokéﬁtﬁlal A 8 3?’kyny| wherein 1 or nore

&eto) nw’lelg 8%3?@3 frérﬁpch@%@gu )éoﬂs@ﬂing'f@f By@rogen, R2Q1kyl, C

alkenyl, aryl, C,,, cycloalkyl Cio cycloalkenyl or an amino acid residue;

2-18

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
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 1 or more O, N or S atoms and optionally
substituted with 1 or more RY;

R"is selected from

(a) H;
(b) NO,, SH, NR*R*, OH, halogen and CN;
(c) Sulfone, sulfonamide and sulfoxide;

(d) C, zalkyl, C, ; alkenyl and C, ; alkynyl;
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N(R20)C(O; (f) Substituents c), d) or e) substituted

further by C3.10 cycloal kyl, C4-10 5 cycl oal kenyl ,
w@400803379% | oal kynyl , aryl or heterocycle; (g) E3F182005/026606

cycl oal kyl, C4_10 cycl oal kenyl, C4-10 cycl oal kynyl,

aryl and heterocycle, or said groups substituted with

Cl-6_alkyl, C(OOR12 =0, halo CN ) NR20R21,

df el &(@mﬂ erwl Cew SR} EopoyRiaylene are

TR CHT Re e BN R e

%&Wl oC( O R18 heterocycl e and heterocycl e

S edv(\)/lth CérOG al kyl, C(O OR12, ;?ltCNn

0 AR R P SRR R by Sl edt .2

Substl uﬁptr%lf%@ﬁéé @%ﬁ'}s& it te%ieft%rgtcga%’o\)/(wyfh C 1 18

hﬁa%"ccv ST G el AT T Dante OR8] ettt pefgrocycle

oy et bt Ul B anfie Rl o
m 18, - S)R 12; 5

cycl gkﬁﬁ r‘g)gfﬁt %O ésgf‘lt znr are sel elct engrom

hgﬁero 1}281 &O?/(\%efzbégblzlz @gﬁéﬁ%@@ﬂ(ﬁg ‘Léndgﬂt 'y

PS5 L

o OGO g%t%«ycgy et

al ke 16@(by@k’tzszot@ @”%@‘C(G)Ws and

N ‘Pﬁfd%n
sol vates thereof . 136 WO9006/
m@T /su%@%h@@@%%suﬂ&edmﬁhepmd Ak a;ql Qﬁan 48

rein Yis a single bond, and RI'¥s

TR REEES A9 IsBbY¥hiEsd flﬁ'tHélSWRﬁth uy IOIO NR*R*, CN,
2%<gst|tut ed Wlf)t h)ggr?e or nore R TH® cdnpound of

cl aicm 4 1 .
e edr? %ﬁgﬁorl@étl@r@h%oééds%ég?ﬁg?y .h%f@cocﬁaea'llgyl or halogen;

R* and R* are independently selected from hydrogen, C, ,alkyl, C, .
alkenyl, C, ; alkynyl, aryl, heterocycle, C, ; cycloalkyl, C, ,, cycloalkenyl,
-C(=O)R", or -C(=S)R"

R” and R* are independently not present or are selected from hydrogen, C,
s 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,
alkyl, aryl, and aryl C,, alkyl, and

salts, tautomers, polymorphs, isomers and solvates thereof.
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51. The conpound of claim48 wherein R3 is heterocyle.
52. The conpound of claim48 wherein R3 is heterocycle

wgaipssi7os ed with RL7 to where Qis a bond anPiCMUBR05/026606

aryl substituted with 1 or 2 R 9. 53. The conpound of
cI aim 48 wherein Y is a single bond, and Rl is phenyl

h m, 48
s u bs ?eﬁ(?nglﬁ H;P?r?f ﬁia}m %W\m& M%‘r Fasg]ﬁgf?ol?ﬂf‘da |1§ aryl or
ax@iﬂe{tlcsl’t@%c&éﬂ%%h%tﬁ' uhs@bstdufEiPor sﬁﬁas’cﬂ_h@d‘:@ﬂﬁ%ﬁ%ﬁ%{)ore R,

cl aim 48 wherein IS I soxazol e substituted wt

where Qis a bond and Mis phenyl substituted with 1

or R19 20 5& ﬁl ound haV|n t he general formula
50( B), q-\g:)mﬁggn £f Qlaim, y:qherepgg)(xls I al %ElenﬁgC(_lgylkenylene or
th?kghg k37 WO 2006/ 033703 PCT/ US2005/ 026606 R1 is

weT edted Trom aryl, heterocycle, C3_10 cycl oal kyl,

C4 10 cycl oal kenyl, and C4.10 cycl oal kynyl, wherein

each are optionally substituted with 1 or 2 R6; Yis a
5lpondthermapeumd of ckimrdfeybacen®’ ys setesmiydel f r om

hydrogen, C1.18 alkyl, 5 C2_18 al kenyl, C2_18 al kynyl,

18 al koxy, C1_18 al kyl t.hi o, hal ogen, -OH, -CN,

[, 5 17

52, I\l(ﬁl"he Cd}ﬁ%ﬁr\% L&;f/‘ Eﬁﬁg‘%’g ‘gégrenl?f’[’é %&X}ocycfé(ﬁuasggfted w1th R
Wﬁér_e]@ 1shé( HoAd Yaldkvi i is aggl sl@asﬁﬁﬁ%& %1@('1 orc2\3R110

cycl oal kyl oxy, C3-1 cycl oal kyl thi o,

cycl oal kenyl, C7_10 cycloalkynyl or heterocycle

provi ded that when one of R25 or R26 is present, then
53ei t Hiehre qenppuig; of slaial48cvherein ¥ris a=sd)gle begyl, 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

where Q is a bond and M is phenyl substituted with 1 or 2 R”.

56. A compound having the general formula (B),

R5 R25
R4
>_Y_R1
R3_—— / F /
R2 R26

(B)

wherein:
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to and =NR27; provided that R2 is not OH, SH, thio or
ox0; X is selected fromCl C3 al kylene, C2_3

wa@bdengizene or C2.3 al kynylene; R3 is sel ect eBCT/I82005/026606
aryl, aryloxy, arylthio, cycloalkyl, cycl oal kenyl ,
cycloalkynyl aryl -N(R10)-, or heterocycle, where each

pr * oL TELY PR MR e b ot LeaRlcee EHbakenyi, and
%ya%gﬁfl%@zq WReRiR bASPIRGp Al aaﬁ@alwltm @tzsxeﬁnt

8riis cCted from hydrogen, 18 al kyl, -
al kanigla,bod];18 al kynyl, d 18 al koxy, CI. 18 aI kyI t hi o,
hal ogen, al kyl oxy,

haI éiaﬁngh ﬂunﬁm@d%sg}léﬁgsfm@(mﬁsgmen & Ay,
C. B NN, oo BT, Y WG JIGE ¥R YEN, O,

-NRY/IQEI Hﬁ'l'o'éﬂiyﬂ@kﬁha@@alk?l CgEHOR’) k@I¥B R9C§I:I19ryl a fyloxy, arylthio,

cyc foalky , or heterocycl e; is selected from
arsﬂyﬂwé&ns hmroxgalédyﬂoﬁs,w @Zlofék)dt (enyyclodkyl@galyny!
cy%) lthgql» Eﬁ;h(gmc y% & y! t}ﬁ:lﬂ)aék G 18r ﬁe%&li%lé ef, %)1%9 {dled that
R AL A e v 5

and -NRE| ltﬁﬁ’ycﬂed Cat T icxot @H FQH}ythlo dmad)xlgen OH, CN,
cyanoal , 25 -CO2R18 NOZ- NR R8, C1.18 hal oal kyl
O =§)irs ec@eiisym@ Cakyleng) C, . alljangdsne gl'rglmikﬂwlene,

g{ z:R?léllsf %cf f{)? Xgﬁ%r{yﬁ gpg%fl Su'g&cjoaalﬂ]yfj ¢ycloalkenyl,

MG &Y, B RV NbPhehBEEFAE Yih&re ebrdh 1o Yikuted
Cyaberkggiac%}w b)é opt Fona(l%fy subgteltut eolm Eyﬁh}élue
witleatsleadt dRER", \pﬁ'ndld%i thiae fomuoyeweaticeantl tye dehbket‘tm:hd‘ isamot

hydrogen, Cl1.18 alkyl, d 18 al kenyl, 3o aryl, C3.10
adgenigRI aitiogen 10 cycl oal kenyl, het er ocycl e,

S OkEsresh B Mens et R SRR e ..

IR R GLAHERY, <Or SR, Fracil Topl oBEL S, e

hald’zh@%ﬂ@ﬁﬁ' GRIbIKSE I-@@i@ﬁﬁ TQEO)DR’ O%S)IQ'BHCL\ ryd Sargldsy,
alken |3 10 cicloalk yl 110 cycloalkenyl

arﬁﬂhlm&laﬂaibxk C1 1 me ;1 3 T canloalkmxﬁam}ctloeﬁky]@sydﬁﬁo

Cy@pa thr §}7C n am no gr OMLWQY gg%tré?%%’c &y
a' k 1s.| @eci%?c?ﬁ%é( hyd{%?géﬁ? @:1 abighaty! aRen{BC2Q1kynyl, C,

alkoxy, ™ alkylthm, 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, aryl, aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, aryl(C, )alkyl, aryl(C, ,)alkyloxy,
aryl(C, alkylthio, 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,  alkenyl,
aryl, C,,, cycloalkyl, C, ,, cycloalkenyl, heterocycle, -C(=O)R™; -C(=S) R”, an amino
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R10 and R11 are independently selected fromthe group

consisting of hydrogen, d-,,, alkyl, C2 _18al kenyl,
w@30080339x | oal kyl, C4.10 cycl oal kenyl, aryl, -B(EHORLR026606

1o heterocycle, or an amino acid residue; Rl12 is

selected fromthe group consi sting of hydrogen, O _18

o B o B o e U PR et

from hydrogen, C _18 al kyl,
Wl@ﬁl%ﬁqf%ﬁqﬁ%é}%grsﬁyﬁyl aryl, C3-1 cycloal kyl,
CAAR’® eyl Rohtecindependeraiy sdtedred A hytlBogesiQipC, 1&11@71 C,u
i s i ndependent | seI ected fromthe grou qon65| sting of

a]](@)yl Hysdy rgbaallyd] C,.., EBCIQBHSQF\Y &2.4s PRI Cgryﬂ,gan amino acid

el R crocricon o

d
ha @? g@ggd‘@{ae k%iy{n e -881241%710 hél 6°g ef zlalf(te g@ Zglmﬁ%y lﬁ%l é@ C C"O

arfikiybgenat ed al kylth| o C3. 10 cycl oal kyl, C3. 10 20 ,
cycl qal kenMI C .10 cycl oal kynyl ha ogen CH CN, -
coeR - amsbRwpte Niseperdentlrgelecied) gr@meg)ﬁilstmg of

hy%%%ﬁ%g@xu ! a¥é¥k§g§;oﬁé%¥’glog}k§ﬁ1 “1%5“&1531“5871 -C(=O)R"?,

he@érxsh)aél&ﬁr ardired kHouyiduay y! al kyl t hl o heterocycl e
18 hydroxyal kyl , where each of said aryl ,

ar y IR) Xy selarieidt o, the@ryhp wohsigiing of hgyylr%ﬂrf, hq alkyl, C,,
aryl sul f o amd k Ialk
GG ) R mica oaHe e 157 B ofn Fitihg aeidrsiym

fel,;
or SELRTR ahe PSP Qe S RIS B T R
all@éi@ll { e alBﬁnﬂC;éirﬁ,LﬂZI 19&5&.10&&1]&le ﬂlgﬁydleaMyk,Ldrfammdmo acid

Cl 18 al kyl, C2_ 13 alkenyl and C2_18 al kynyl; 139
reW@DOG/ 033703 PCT/ US2005/ 026606 (e) Cl1-18 al kyI

oty 3%%‘%Kf Al Tesd e AREbG el % fhydrogen, C.

®)
o 803, ARy QL QAURYRY1, € IS, 01 aMGRAD QO i hoide, C,

. dkplsaktbky) G, Malbgendted yilyd aCkehalogetited Gilkerotl 0@] kialpgenated
all?}gr%/}!'l 8{ " qul%ggggtegll a?koxy, C,; halogenated alkylthio, C, ,, cycloalkyl, C,
cycloalkenyl, C,,, cycloalkynyl, halogen, OH, CN, CO,H, CO,R”, NO,, NR'R,
haloalkyl, C(=0)R”, C(=S)R", SH, aryl, heterocycle, aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, arylalkyl, arylalkyloxy, arylalkylthio,
heterocycle and C, ., hydroxyalkyl, where each of said aryl, aryloxy, arylthio,
arylsulfoxide, arylsulfone, arylsulfonamide, arylalkyl, arylalkyloxy, arylalkylthio,
heterocycle, or C, ,, hydroxyalkyl is optionally substituted with 1 or more R”;

R”is selected from

(a) H;
(b) NO,, SH, NR*R", OH, halogen and CN;
(c) Sulfone, sulfonamide and sulfoxide;

(d) C,zalkyl, C, , alkenyl and C, ; alkynyl;
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(g) C3-10 cycloal kyl, C4-10 cycl oal kenyl, C4_10

cycl oal kynyl, aryl and heterocycle, or said groups
waemmsisi7ot ed with Cl -6 al kyl, C(OORL2 . =0, hetDYLI005/026606

CN, C(ONR20R21, C(OR18 or OC(OR18; (h) C(O R18,

C(OCOR18, OC(O R18, C(S)R18 and C(O)N(R12)2 10 (i)

Substituents d) or e) substituted with =0,

1) Sl 6,50 8lkene) ey orlky oVt i, 1 cvrem@r%@%hjélene are

and heter ocycl e substituted w t . i

c( orewaged bp 1 axnnoraPogeK g’cﬁ(@h@sRor 062@)%92@(@91? or

(1) T{%{;Lé uents c) substituted further with C1-18

al k¥l ) Substituents f) or g) substituted

I 5aBEskls i e S ititcigs HHRREPY Gy A0alir T C,
Pﬁégis@ﬁ%ﬁs'%@% Cgagiﬂ”?@n?fry}ﬁ é‘&gd defta kyI

% glﬁ@ﬁ?@%’ﬂy@ &Y€ 6 &Ilk@yn‘ﬁbr‘i’alﬂ o%ﬁlﬁf‘% hegprocycle,
o 6 SEAELCOHORPE SUBPLRH G il e 7 bGd IR 1) Hgen, CN,
o KRR, YORAGE SISt ¢t et wi ?ﬂeietiaiho'fs |
R ORI Ttk g SN %' iy

), PR Y or o) frba P RO Y e SRR

: 3%3@[%@@*9 PR BB R hoRE S o 5‘%’” £ with CC,
e "B ﬂm(?’“tﬁno%%éﬁl.@?@.ﬁﬁH%@@ZN?;{????S%SS

W] e 15 The
qé)nggﬁﬁ%!%f% @%1%)3&%%”&3% %ﬁﬁlam i st %%ﬁ(ey o%ls(?e 60. The

C i er I 2021
SRS g Ch ST DLel Rl L) SIS O NI O

W tie 1 Qicogy Herocycle, C,,, haloalkyl, heterocyclealkyl or halogen;

R” and R* are independently selected from hydrogen, C, ;alkyl, C,
alkenyl, C, ,, alkynyl, aryl, heterocycle, C, , cycloalkyl, C, , cycloalkenyl,
-C(=0)R?, or -C(=S)R";

R® and R* are independently not present or are selected from hydrogen, C,.
s 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,
alkyl, aryl, and aryl C,_; alkyl, and

salts, tautomers, polymorphs, isomers and solvates thereof.

57.  The compound of claim 56 wherein Y is a single bond, and R’ is aryl.
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10 61. The conpound of claimb56 wherein Y is a single
bond, and Rl is phenyl substituted with 1 or 2 R6.

W® 2006/0B330x onpound of claim56 wherein R3 is i SPXEES1085/026606
substituted with RL7 where R 7 is heterocycle
substituted with 1 or 2 R19 15 63. The conpound of
claim60 wherein R19 is halo or haloal kyl. 64. A
compound having the structure FF NNO NO 20 and

581 1S Tl dotnpb@kld] OFBl$m FENHETEIINSs @nd, STMEAE T, ,, alldehy e or
2006/ 03370% PCT/ US2005/ 026606  65.

C,8-alRy®ylane.ophenyl ) - 1-[ (4-tri fl uor onet hyl ) phenyhnet hyl ]
-1Hpurine and its salts, tautoners, polynorphs and -
sol vates. 5 66.

s 590 ( (3 c%ﬁﬁé&iﬂ%?&%%@é%ﬁ%%ﬁ R5ls>’1J\étEFck{;}é) 8-(2,3-dif

uorop eny urine an s salts aut oner s,
pol ynor phs and sol vates. 10 67. The conpound F NNN
Z OCF3 and its salts, tautomers, poly 1L()ehs and

© 60s0l VidtestompaEnd of chlm&ﬁp@hmlmR t&i@etgltqcur@ wwubstituted pyigh R
where R" is aryl substituted with 1 or 2 R”.

10 61. The compound of claim 56 wherein Y is a single bond, and R is phenyl
substituted with 1 or 2 R".

62.  The compound of claim 56 wherein R’ is isoxazole substituted with R”
where R is heterocycle substituted with 1 or 2 R”.
15

63.  The compound of claim 60 wherein R” is halo or haloalkyl.

64. A compound having the structure

FF
S0
P

)

and its salts, tautomers, polymorphs and solvates.

20
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N/ N OCF3 20 and its salts, tautoners, polynorphs
and sol vates. 69.

wQ 206833743 chl or ophenyl ) i soxazol - 5-yl ) et hyl ) - SPCRUS2005/626606

| uor ophenyl )-1H 25 purine and its salts, tautomers,
polynorphs and solvates 142 WD 2006/ 033703

Spnar he oy ik s SR BRe SR I3 Busing and its

safif, @h@drﬁ&slgdﬁllgﬁws Ak Pf¢aréd. 71. A method

conpri si ng ering to a subject in need of
treatnment or 5 prophylaxis of a viral infection an
antivirally effective anount of a conposition of

cIa| f e

O T R S oR e T e ey o (1R B peny -1
nmet hod, of c%a|n172 further conppri adm ni stering at

PUTEREAIh e SSLEE R CHEP, B TATDHR SFRSPREIS ot he
subject. 74. The nethod of claim 73 wherein the
additional therapy is is selected from- the group

67conslitatdongpofindn i nterferon al pha and ribavirin. 15
75. A nmethod of screening antiviral conpounds which
conprises providing a conpound of clainms 1, 48 or 56
and determyning the _anti-viral activity of said
conpound? 2 et hod of claim 75 wherein said
anti - vi t&'it\ determ ned by the activity of
sai d conmpotnd dgai nSt one or nore viruses belonging to

aqily of the Flaviviridae and/or of the

iridae. 77. A nmethod for structure-activity

ation of anal ogues of compounds 25 of WD

2004/ 005286 having the general structure RR25 4/

OCF;

and its salts, tautomers, polymorphs and solvates.

68. A compound of the structure
E F
oo
P ~

OCF;,

and its salts, tautomers, polymorphs and solvates.

69.  1-((3-(4-chlorophenyl)isoxazol-5-yl)methyl)-8-(2,3-difluorophenyl)-1H-

purine and its salts, tautomers, polymorphs and solvates.
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-Y -R RO N26 R2 143 WD 2006/ 033703

PCT/ US2005/ 026606 wherein the R, X and Y groups are
waledoc08xt03 n WO 2004/ 005286, conprising (A) preper/usmgosme606

anal ogue of a conpound falling wthin the scope of WO

2004/ 005286 wherein C7 is replaced by N, and 5 (B)

dete mni ng the anti-HCV activity of the conpound of
v&(%“ Ositon ﬁ‘?f@Pﬁléﬂ&ﬁjp STmacaiticely accentahle excipient and a

%ﬁﬁ&hﬁdé?ﬂ%ﬁéﬂé&%ﬁ&&m%; R2, R4, R26 and/or W

71. A method comprising administering to a subject in need of treatment or
prophylaxis of a viral infection an antivirally effective amount of a composition of

claim 70.
72.  The method of claim 71, wherein the viral infection is an HCV infection.

73.  The method of claim 72 further comprising administering at least one

additional antiviral therapy to the subject.

74.  The method of claim 73 wherein the additional therapy is is selected from

the group consisting of an interferon alpha and ribavirin.

75. A method of screening antiviral compounds which comprises providing a
compound of claims 1, 48 or 56 and determining the anti-viral activity of said

compound.

76.  The method of claim 75 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.

77. A method for structure-activity determination of analogues of compounds

of WO 2004/005286 having the general structure

5
R 528

L
-\:‘:"‘\:'\’:;‘J/r“—""\ -"'Fr&!.
L

.o-""'-..._l"l
No 5”5y




WO 2006/033703 PCT/US2005/026606

wherein the R, X and Y groups are defined in WO 2004 /005286, comprising

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

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

78.  The method of claim 77 wherein the substituent is located at R?, R*> R?,
R* and/or R'.
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