HETEROCYCLI C ANTI VI RAL COMPOUNDS The present invention
provi des non-nucl eosi de conpounds and certain
walesswasisves thereof which are inhibitors of PCT/EP2005/008856
RNA- dependent RNA viral pol ynerase. These conpounds
are inhibitors of RNA-dependent RNA viral replication
and are useful for the treatnent of RNA-dependent RNA
viral infection. They are particularly useful as
inhibitors of hepatitis C virus (HCV) NS5B pol ynerase,
as inhibitors of HEVIYERL € athzEpQ-NIALEFSGPES he
treatnent of hepatitis C infection. The invention
rel ates to non-nucl eosi de derivatives as inhibitors of
HCV replicon RNA replication. In particular, the
invention is concerned with the use of heterocyclic
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Virazole (r)) is a synthetic, non-interferoninducing,
broad spectrum antiviral nucl eegi-de anal og. Ri bavirin
has in vitro activity agai nst several DNA and RNA
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1, (D. Dhanak et al. WD 01/85172 Al; D. Dhanak et al.
WO 03/037262 A2; K. J. Duffy et al. W003/099801 Al,
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is R6 or Gi-6 acyl; R9 is Cl.6 alkyl, C3.7 cycloal kyl,
phenyl, NRaRb or OR4 wherein R4 is not hydrogen and
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one to three substituents selected fromthe group
consisting of Q-3 alkyl, C .3 alkoxy, C]-3 hal oal kyl,

whadoegerssl NRaRb, cyano and nitro; Ra and R are PCI/EP2005/008856
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i ndependently hydrogen, Q- alkyl or C _6 heteroal kyl,

or (it) taken together are (CH2¢qg > -(CH 2)20C(=0)- or
(CH2) 2X3(CH2) 2; Ra and Rb independently are (i)
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NR6 or a bond; X3 is -O, C=Oor NR8; X4 is X1 or a
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sel ected from hal ogen, cyano, d .6 al kyl,
C -6-hal oal kyl, Ci -6 al koxy; R3 is G-6 al kyl, hal ogen
or CG-6 alkoxy; R4 is RAis C -6 alkyl or
C3. 7cyclgal kyl ; CH o X is H kal i
NH4 +; rﬁs %hﬁ sz\lz H Lo, drogenh o
al kyl ; R7 is\s/Gl-6 al “rviheMe r phegyl
-NRaRb - '§70 are | eend
or Cl-6 al%l % a Rb‘?fﬁdepe%%nt I‘lfHaﬁﬁe‘3 drégen Br
Cl-6 al kyl; r2|s 1t033(|||) Acogpound a’c ordlggto
(i) or (||) as defined by forrmula wherein RL is
hal ogen, B-aidefiif, theidiag nradlItyliGine, Bydiheoxyl , - NHCOO- Q . 6
al kyl, - NHGQMNppoxLhin® al kyl, - CH 2NH2, CH2O- Cl-6
al kyl, Cl1-6 al koxy, -O Benzyl CXCH 2)rCONR a >Rb',

SR Bt e s, PR ciporea 2
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et )denud@wdﬂ $S. élakmﬂ;et alX (} BioErChem. RPON278§14); 11379«&1984) disclose
RiBiiof Tof MUV Bolyfetaie B} 9'-8-mPrhlyRy&lide €6a).
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g
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6 6a

Modification of nucleosides by substitution at the 4'-position has been less
prevalent, most like due to the added synthetic challenges associated with their synthesis.
Maag et al. (Anti-HIV Activity of 4'-Azido and 4'-Methoxynucleosides, J. Med Chem.



R6 is hydrogen or Cl-6 alkyl; R7 is is Cl-6 al kyl,
phenyl , -CH2-phenyl, -NRaRb, ;Ra and Rb are

w0 pabefpersdent | y hydrogen or Q .6 al kyl; Ra and PCT/EP2005/008856
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i ndependently are hydrogen or C .6alkyl; r is 1to 3;
(iv). Aconpound according to (¢bPi), wherein Rl is H,
6-chl oro, brono, 7-NO2, 6-CN, 6-CH2NH2, 7-OH, 7-0Bn,
TIOR3 G245 1) -dngelp se meNHﬁbeSiWOﬁQLB@@N‘B?, dgoxykiB@Ruakeopides and 4-

7&%11&09%&2@0@% et aN r%&ronleh"’%Z%B@)@?ﬂ'ﬁ) and 33(1):41- 44)

%igf%@ W';ﬁ’égls ?7&§€§1} 22%1 mcrnz yl ng],d Wl nucleggifle compounds

2GbNed nudEeiides: TERH conpNNGOverelevildhied bs Ghti-FHYV/icompounds.
QZS—N O - NHSQ2CHz2Ph, - 7- NHSQ2-1i - Pr, 7-NHSQ2-n-C4

et P %?%ﬁgﬁ%ﬂpu%ﬁ@% 26§00 4 A s Ay v Devos

2t ph Qiselokk '-sBstituted EOBlBOHcon3patimdis tlat eKRBBCIY ad:ivaly: Gour

géffﬁﬁgl%nd tictlr Eﬁ%d@a&@@@&%%ﬁﬂo cé?é“%@.‘“ﬁf Xt 4-thyayl

eampousd 7 (‘Mfﬂmxs cappeunsieand the4ipcetyl Fompognd 7d.
EvibBificBidHRo Eie Bboke ﬂim&y ei%ﬂl;ﬁlfféﬁ' iR¢ludd the 2 —aeMa dMBvative, 3'-

]S%)P?% @%{?V?dﬁgg\&y% (r:pg‘rF d%{maﬁgg 8 ?h 0 don e%prl\yaélve 8c and the 2',2'-
ailﬂlyéf,o dﬁ'ﬁvﬁtﬁfe@d- Gn 3V RY004/Ppise by pulilisheBTualekdy EO(E&[E 200412 1980) ].

1{] g\ﬁ%rgﬁ 153'1I B %1'8ti£1%@tsl i’ t edgw g%rf}ﬁé’a%%gtffgt/ %ﬁat%ﬁ 815 ses. Both

aﬂJ & y[bphca(twrg aH; herebainicorpotatbd by refddnce in dnar entirstyQ) WinleX.ompounds

(¥ thArMMQeH%Qgérggg&%&%&hs, tﬁﬁ?erc%hﬂp ggmgq.g)t ?fnong
eﬁﬁgaﬁchllg dp.<:|clo§cgflr p}femphﬁlegn%rdgﬁgdgt@othgp erpesd list pf ng@eosufes in the
E¢1ﬁ@qﬁoay formula wherein RL is -NHSO 2-C,. 6 al kyl;
i's phenyl-G .3 alkyl said phenyl optionally
substituted with one H,hree groups i ndepend 'y
sel ected from hal og?;—?Y is H alkali netal RHA +:
and mis O tog_ 3.

(vii), wherei

(vl i

A conpound_accor gNt o
2Me; R2 -CI—E-EC@H@F—,{Nand Yis

H (ix). A cong acérding to (i)mw fi Ped by
formul a wherein 4s -NHSO 2-Cl1 6 a __ero am no
or -NHSO 2NH2; HO  OH RR

Ta:R=N, 8a: R1=0H,R2=R3=R4=H

7b: R = ethynyl 8h: R*=0H,RI=R?2=R¢=H

7e: R = OEt 8c: R? = OH R2= F R1 Ri=H

7d: R = C(=0)Me 8d: R1=R?=H,R3=R*=F

8e:Rl= OMe R¥=0H,R?=R*=H

U.S. Application Ser. No. 10/167,106 filed June 11, 2002 entitled "4'-Substituted
Nucleoside Derivatives as Inhibitors of HCV RNA Replication", and U. S. Application No
10/717,260 file November 19, 2003 disclose compounds related to the present invention.

Both applications are incorporated herein in their entirety by reference.

Y.-H. Yun et al. (Arch. Pharm. Res. 1985 18(5):364-35) disclose the synthesis and
antiviral activity of 4'-azido-2'-deoxy-2'-fluoro-arabinofuranosyl nucleosides (9: R = H,
Me and Cl).



R2 is C-6 al kyl, C3.7cycloal kyl-Ci . 4al kyl or
phenyl -C . 3 al kyl said phenyl optionally substituted

wWowaok/oorsel t o t hree groups i ndependently sel ect BAT/EPZNSF/008856
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G alkyl, Q.6 al koxy, halogen; R4 is G -6 al kyl or
C3.7 cycloalkyl; and mis o 36-(x). A conpound
according to (ix), wherein RL is H 7-NHSO 2Me, 7-NC2,

7-NH2 or 7-NHSO 2 ; is (CH2)2CMe2 > CH2Phg, - g r
-CoH4F , 4-F- 3- Me- CH2-, 4-F-3-MeOC 6H3 0
4-F-S-C - COH3CH2- CH 2)2-¢c-C3H5; R4 is f- B
C-C6H1 1, CH (9 CHVe 30 8) B cofffoyng o
according to (i )\, defi ned by J I avvherq\l\ S
H R2 phenyl - O B-&l kyl saiNgCHl oth_nI

substituted witHOONeFto three groups in epeHdentIy

selectedfromhalq)gen; R4 is CG-6,@lkyl; mis @, to 3.
(xi1). A conpound ‘according to (X|§l, wher ei n |s H;
R2 -CH 2-P-CoH4F; R4 is tBPbadepine, yradil fhymina conpound

according to (i), as defined by fornmula wherein RL is

H RZ5.issJddn-d@dal. ks % 3B ahsirbh @9@52(@&@&&;@ 50)%sc'lc§se Bhe synthesis
Aol oo it 10V Rer aflprine thiuhie 4 upacil) as HIV

(rerizy2tivideriptB® inkibiHprsand R6 is nethyl; (xv). Aconpound
accordi ng to (i), as defined by fornula wherein RL is

I(;I or ‘l[ %LHJLB%ncinsa &ggﬁy !8%9 az1d§{1§élg s&de?ﬁ xgelPelgS r1]é(ported D,

i ona
'(E@E@Wﬁé%tf-l Mok Siragtt I2961384h) 85138k Repm al ,sEzH b Med Chem. 1996
fﬁ'(ﬂgeﬁs 7385, I'E.@trb&a éf‘a@rlnth@ ﬁldlfééltowﬁﬂvthé dls&)v%%};&qumu HIV

KerGiobd et o S5 10300 AT < o

methyl; (xvii). A conpound according to any one of (i)
to ( XIVSI)glmWﬂﬁtftaV Ialls‘chﬁedifhﬁ'@ﬁlthétw #hd the HIV and H. simplex bloassay of 4'-

bt P Sy shegraepsegie apgiion

YNucldosjdesaidi Mueatides. 183. Synthesis of 4' o-Branched Thymidines as a New

'Télp%g@iﬁgtlw%hf %EJ?;)‘%Mﬁ% Eherh. 134010 2 R NN Aich et al

s oo oRAb LA disrasatbe shessaadantiHIV

a@ubi%n@pide ettty 8adiBssidey! ) - 4- hydroxy-1 - (3-nethyl butyl)
- | H'qui nol i n- 2- one;

: -6( gé%/gbo(ﬁ Zﬁﬁ Rub ]#ﬁg?i %yfa)y 19, &001 IgXStérer ﬁlSC 0s s%rleqchods of treating or

preventing Flawvzrzdae viral infection by administering dioxolane analogs of nucleosides

In WO02/18404 published March 7, 2002, R. Devos et al. disclose novel and known
purine and pyrimidine nucleoside derivatives and their use as inhibitors of subgenomic
HCV replication and pharmaceutical compositions containing said nucleoside
derivatives. The compounds disclosed consist of nucleosides with substituted purine and

pyrimidine bases.

Several references have reported the synthesis and use of fluoro-nucleosides with
the arabinose configuration for therapy of viral diseases. There have been several reports
of 2-fluoro-B-D-arabinofuranosyl nucleosides that exhibit activity against hepatitis B and
herpes. See, for example, U.S. Pat. No. 6,348,587 B1 (R. F. Schinazi et al.), U.S. Pat. No.
4,666,892 (Fox, et al.); U.S. Pat. No. 4,211,773 (Lopez, et al); Su, et al., Nucleosides. 136,
Synthesis and Antiviral Effects of Several 1-(2-Deoxy-2-fluoro-B-D-arabinofuranosyl)-5-
alkyluracils. Some Structure-Activity Relationships, J. Med. Chem. 1986 29:151-154;
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H qui nol i n- 2- one;

6- Chl oro-1-(2-cycl opropyl -ethyty-3-(l,I-dioxo-I, 4-dihy
dro-1 |6-benzo[l, 4] thiazin-3-yl)- 4-hydroxy-|
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Qﬁ%%sﬁetjt'P@t%hf‘New%n’uhMgﬁﬁﬁyAgent J. @%&rﬂ)’%&ubﬁ% Chmmun. 1988;

uinalin one;
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261219&%)}? . ar%i)?ﬁhﬁ%h&gﬁ aaér%ne(smjc}léﬂ)gird?? whichelh¥R"QHPEEY. Actmty by
|a1tgj‘1@g the| metalm ﬁymf@dpmne nucleosides by reducing the ability of the compound
|t§ 3468 5&{ bubdt- bR E@Zidendind, EP@ o i9‘2Qf29 dhscfoéfesfthé’tftfeﬁaiﬁ%lbyk
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y-6- Iﬂhis]’h)lfdo -Hekh distlﬁﬁddl that2:-BNVRA U 82'{fludro-B-wusthryl-S5-L-

AP syl 8 E Bolers ap i HISY 04 gy ERY gRy See Chos e al, Use of

Mh&dreﬁ—mqthyh Hi-araBinofleranesytliirasi asal Wovel Antiviral Agent for Hepatitis B
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BRI A Nor-Seh8,621 33758y b pS0435.
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I'azl n-
Hoepd m)WQ]SEﬂOQﬁﬁ)é ﬁled by Aktiebolaget Astra.
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Pyp,gpl ng a Oxsle%ql‘ezs pl)tr}]]gtllﬁzgm@gy? §8’ 1ch[among tﬁe road class
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AT-{3-[6-Fluoro-1-(4-fluoro-benzyl) - 4-hydroxy-2-oxo-1,
2-di hydro-qui nolin-3-yl]-1,ldioxo- 1,4-dihydro-
11 6- benzo [1, 4] thiazin-7- yI} -acet am de;
N-{3-[6-Fl uoro-1|-(4-fluoro-benzyl)-4-hydroxy-2-oxo-1, 2
-di hydro-qui nolin-3-yl]-1,ldioxo- 1 ,4-dihydro-
|| 6-benzo[ 1,4] thiazin-7-yl}- nethanesulfonanlde
Ar-{3-[6- Fluoro I (4 fluoro benzyl) 4- hydroxy 2- oxo- |,

-g”~cl opropyl -ethyl) -




4- hydr oxy-| H qui nol i n-2-one; 3-( 1, 1-D oxo-
1, 4-di hydro- 11 6-benzo [1, 4]thiazin-3-yl)-6-fluoro-
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4- hydr oxy- | H qui nol i n-2-one, sodiumsalt; 3- [3-

(1, 1- Di oxo- 1, 4- dlhydro- 11 6- behzo

[1 4] t hi azi n- 3 ) - 6-fl uor o- 4- hydr oxy- 2- oxo- ZH% uinolin
#—I R ¢t)al. ﬁéﬁfzmﬁrqhmhAgentga;[l C(zq:mcpth@, &%Y-45(5):1539-1546; see

4&56 'Sth o| et al Tennen Yuki Ka obutsu Toronka1 Koen YOShlShll 2000 42:835
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| Betheprioddid AR, $ﬂ,4&$1h)—5—(§!4a}mnm§t—dwmqkﬁtﬂ ondin-thg])-2-azido-4-

1§3buﬁyﬁfyﬁ)é;$' ZB%l%ﬂtﬁlly d)gcé‘mglthgf? E&f%?&lzowf&ran% RX i@ YerBardebatfnic acid,

benzo[ |, 4] thi azin-3-y 5-di hydr o-pyrrol -
@n.tagm@qac;d}{%\‘i 43, 51%1)| @)(@—.armno@r%pdzfé gynmldm l—yl) 2 azido-4-

f u or o- ben 224‘% %rﬁilrﬁﬁldg?%f Mﬁl—te’irdh?ﬂ{/oafbgi%g r){rl 8§tér one;

G ST A S g B

| 3-ButirylydintethylH6triiepdz offizad} 3-hll @r,n- 7- yl } - sul f am de;
(S)-3-(7-Am no- 1, 1-di oxo- 1,4-di hydro- 1l6-benzo

2
SRS i e
hh){dgoxy[n(i@ylskp@ﬁ@ncglmgﬂ-tetra ydro-furan-3-yl estermethanesulfomc ac1d
1-(2-cycl opropyl - et hyl) - 4- hydr oxy- 2- oxo- 2, 5-di hydr o-

|Ibb&’ééﬁﬁ&l: acid 7,]58 14.51)-gL (Q&Qnm% Aof- bﬂdﬁﬁimiﬂuﬁ-lbﬁﬁszmdo 3,4-
&'EA thiaz b%g quonam
ifr rPXBmtVithém(%{lfﬁm'arY 7l 6ti hydr o- i

| 6- benzo[ I, 4] thiazin-3-yl)- 2 (4-fl uoro-benzyl) -
amyﬂrmBuﬂox&amWan-)&’ aetiyl-Buomie acid (2R, 3S ,45,5R)-5-(4-amino-2-

N-{3514- (4-f] uor n dr X0

Sl P PSRN A By B g 2 ety et
1, 4- dlhydro 1| 6-benzo [1,4] thiazin-7-yl}

“Testadacrmois A @R 38etS, B eb- (4-amino-2-oxo-2H-pyrimidin-1-y1)-2-azido-3,4-
I\hlflidrb%y SN ch% réﬁlaJ bt}%@m@?&%&' ) - 4- hydr oxy- 6- oxo- 6, 7-
di hydro th|e yridrn

%e%éﬁ%mcda'&?f@?éérﬁd#&yﬁd (2 AR A AT G R R Hdin- 1-y1)-2-azido-3,4-

(dMydroky-tetrabodiofuith-agtaediyngtdrp any one of (i) to
(xvii) for use as nedicanment. (xix). Use of conpound

R aBA OB IRE s ot 2 SA bRl Ny -mico 50
dlibedrowy-teinabpdroburarhd-yHeptyl ¢stes, C Virus (HOV)
virus. (xx). A pharmaceutical conposition conprising a

e eRess SR} syARd sal bk 54 &&?Jzthwmgfmanﬁqeﬂwo furan-2-yl)-2-

accor 0 any ). adm xed wth at
| Qb2 ﬁydﬁm’ﬁ% acd-¥ TanPaéIHEéﬁéXlﬁleéf Lesttrier, diluent
or excipient. (xxi). A process for preparing a
conpound according to any (i) to wherein Ais Al, A2
or A-7 conprising the steps of: (i) contacting an
optionally substituted (I,I-dioxo-I,4-di hydro-1 |6-
benzo[l 4]th|a2|n 3-yl)- acetlc aC|d al kyl ester mnth a

o o - Y Y o, a I T



correspondi ng conj ugate base and i nduce
i ntra-nol ecul ar cyclization to produce X. In one

werioed2rzent of the present invention there i s PCDEPZIOH008856
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a conmpound of forrmula I wherein A, X, X1-X6, R R10,
Ra, Rb, Ra', Rb', m n, o, p, qland r are as defined
herei n above. In another enbodi nent of the present

iAW €2R B HAS,EReHeAFido-phadihpddxy 5 dydporgmubtiof- téteahyd @ firan-2-y1)-2-
"M?(%rﬁﬁ '2111@ dr§- ﬁn}mdlﬁ £yl I]%al?ba ic £5d octfl dsferNyy CH Or CR3;

i'S ab ent; " RL 1S S ected 1 n each 1 ncidence from

e oup_cansi st C2-6 alk

t&&ﬁ%pﬁs 4%55R5] ér%@@g 40%%1%%715;}@5@@/@%1&@%%@@-Z-YD-2-
cﬁoal Jdihydeb-poribydiboxyld iybami€hdd dbdbxterC - 6 al kyl
optional | y substituted phenoxy, optionally subst ituted

Eglegé(eag‘ a3 k% gtgﬁg)?tgégg}j(to&)(%@( YL ox ed1§ament.

X4(CHM§J)rNRaRb -CONR aRb, nitro, and cyano vvherei n

opt i dridl Vse efidostpiovnd ecopdiag o ang enaxf (Brte (W fbs thetnmnadacture of
R e R e e i SA DRI
¢8| 1 al oal kyl, hal ogen, NRaRb, cyano and nitro; R2

is C-6 alkyl, C3.6 al kenyl, C3.6 al kynyl, optionally
subst(iii) tAeiﬁhd@ﬂﬁEBdtrcﬂll com'f)oalltlbﬁ |com@)(1@in§a| tKMhpeLﬁ%aIYy effectlve quantity

P ingnd Bcofue £ arpSbns ) T Bk it et ot

tlﬂnlaugmptlhglkyra@xqpltable ¢dRaes, dilfienGoraaxgipiamitno, - NR 6SC2RY7,

cyano or nitro; R4 is G . alkyl, C3. 7 cycl oal kyl or

phenyﬂl 0B dﬁéﬁt%‘f’% rE§éI’1 gﬂ H(qd’&lta 0 und
Xﬁsa

hree I cals oxy, _ amn

amdﬁlg t@rfm@]l“laéwlli‘é’teé? Ral Rko&y raé@erﬁ pedherginabove.
al kyl; R7 is C-6 alkyl, NRaRb -6 heteroal kyl,

- X2( GH aﬁ))%%%bo&h}@nt 6F Bhe @ké"sh!ﬂlt iaverioRtbre Sﬁpt@VﬂE@ B¥bmpound

opt naII 3 30 ree. rad

Rt BRe o R L BRI RO e atcint gy GOR”
ﬁ(bﬂ))ORg:;LCG:(a)SRBmd imadao]gemdencet G, Rﬁarxcwme asRB:fined Réreinabove.
or Cl 6 acyl; RO is -6 alkyl, NH2, NR6R7, OH or OR7;

ﬂaﬁgﬂﬁf Fﬂlgp&%ﬁ? Fsii\ i¥nﬂ¥%rﬁﬂ)ﬁxr{herg13 elpf ggié lachrnpound

t
me@mda kwhersincR', 8( G} pang R v xzemdemée y@ORs

klg%@)d@ C@—(gﬁ%{s n&g%:q? eNR&nstMce‘ i$ 1n)<%e§}fdeﬁﬂ§’§€tl]‘éiéed>f§oﬂqsthe group
ong g of U5 ancheq gr %P&eﬁéitmglﬂﬂqopw g pubshE Bheny and

IGHABPIQ tO 6; and phar maceutical ly acceptable salts
thereof. In another embodi ment of the pr esent
:Aﬂ\ésglt Iﬁlolg\t tep gx;r&gf)d%xeg& S th’g\% S%%élolgpnq ddel%te is w%’c‘lega cmﬁlpound
|f iancdrdingde foxmulad eqhendeR{ isyxyéleige@,tle dR1, ané R¢ bachraee dapendently

a 3 (3] t 5 6 7
%ggségg %ng:y §R édilcfgcﬂ‘(ﬁt}%i}?ﬁa%nggh héh ipEHRAG R*, R and R
ailf‘k% e'(?n O‘z.a‘tf?cyl amno, G - 6 al kyl sul f onyl am no,
G .6 al kylsulfonyl G _3 al kyl am no- C3.7

Cy cl qalafyihet kihbodinmt BOthe seﬂ'lﬁ}fentﬁ)n&hgﬂé |1s px@]ud@d a compound
Ay aRELB § 1{20195’ '87RP9:e COR’; and, each R’ is

C 1. | kyl - 1
JaIP FmptahiRe R e
|1sdnemndd:nt14/ sylected tﬁfo&nﬂie-gammd)cﬁneﬂlﬁbkm Rd or Q(CH
2) 2CONRcRd wherein Rc and Rd are |ndependently

hyd
désL??%*é‘a@%gQ“bgd%ﬁéégg AR S A Sompound
PRRARmSVR SpranHa Rehgisin Isétyérqaﬁ@séioeﬂdend Ry atefaPBgend, R’ is

)e%ﬁég%ﬂ selecte@&robn @l@%ro co%%wﬁﬂgj of¥ lC{l( ggflﬁ{ﬂi‘ﬁﬁch@ﬁ ®r branched

L&gspy Wap&yp oe{llf/ sﬁwﬁ%gphﬂﬁor aryl -G -3
al kyl said aryl optionally substituted with one to
three groups independently sel ected from hal ogen,
cyano, Ci-6 alkyl, G -6 alkoxy; R3 in each incidence
| s | ndependent I 'y sel ect ed | n each [ nC| dence fromthe

o s R o o o ~1 o L~ ~



are as defined hereinabove. |In another enbodi nent of
the present invention there is provided a conpound of

wo oroaiob 41 wherein Ais Al; Xis CH X1 is O PXBEPH05/008856
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absent; Rl in each incidence is independently

- X1(CH2) OCOR5, - NR6SQ2R7, - X4(-@RB2) rNRa' Rb', - X5C(=O R

9, nitro, NRaRb, halogen or hydroxyl; R2 is G -6

al kylln amsthgr c;yqubmektybf ttye p&seﬂtkly\ren@pn there is provided a compound
Q@édr@ﬁg led YRl | I {HL.eth l@]h ?m 35!11d@‘1 are laldlfgéen, ﬁgls'ﬂﬁa@b—O)ORs

el1s 1n
T SRS RII: a0 bt ince herapre
nitro; andR5R9 Ra, Rb, Ra' , Rb' X2- X5, m n, O,
p, qla adoﬂhelaérﬁb@cﬁnﬁaf bfithd pifeeasxﬁum&lnmsﬁ thdr® 1sep}ehhed1 a compound

resen n there.i
SERR o oot LFlei R o aPU SO AT R AR §E R i s
idefiixd béGeingbatesent; mis one or two and t he sevenand/
or eight-positions are substituted; Rl in each
i nci gg Qﬁ@thhserh@gcﬁﬁf‘eﬂg@fﬁle ¥reséiltcﬁ%}1me Néér%ded a compound
2) OCOR5 H2) OS OSO2RY, 5.
aserdng sy f%ﬁﬁﬂ&l WhelXH{B:z@ Pc@}@%mge &OSZJE%R ;and, R’ is
NEtadeed frbﬁi ﬁh@ %Ebu}i’klcﬁﬁs@tm{éf 1!‘;'@9 [sQbrancheéd bSbahcledadlléy|Cs 5

r o tionally substituted
ﬁhﬂﬂﬁ% Hgﬂﬁﬁsu%lt}lﬁg@g Wl gc: denceyl su o

[ ndependent ly C1-6 al kyl, C -6 al koxy, hal ogen,
- NRa b an@heberabydiarennof thNBﬁeSémFﬁvenuy)a nloereiis priovided a amapound
chcgé%nfg dﬁgnulﬁwhg%m ﬁaaa d hre h rogeenﬁgn% % ang R gl%r(ﬁbRs

ove. n anp I ment o " 7
R’ and R’ are as

&(e@é@&l j @W&SBomnd R Bs)lihle roédn gadoimpidane 8

faefifl Rerbinib@feei n Ais A-l; Xis CH X1 is OX6is

absent; mis one or two and the 7 and/or 8-positions
|s(are) s bstl in each |nC|de ce.is

[ ndeﬁ%ﬁﬁ% é{ % e1s B@(négflacompound

%}idﬂﬂiﬁh@bo fonﬁ(ﬂmﬁﬁl RNAdRR, are hﬁ&B@en, had ®jend Bf are COR’; and,

S P Podmer et bR bty hoetoabrd n Yacn

i ncidence is independently G -6 al kyl, Q 6 al koxy,
hal oderpothriRerRbodigeneofihy peasendnvagte St Is pipHided 8 compound
QE%JergQQ%%I?@WhQ%&I’ arfdPR? 'ﬁph &3gen; BRd RA an@R Bre COR®; and, R®

re as defined herelnabove I anot he

aribdapensentipselockrd fpprmdlsgropp geristiog of Kdries Pgbra%‘%d&é&ranched
AlGH MY edoddlyl bl BptidndllywHsstithted fhégylA-|; X is CH X1

IS O X6 is absent; mis one and the seven-position is

_S ;J(?S u&&ﬁg%oélfr&ﬁt 9§ %@%%1 11_1%@%@%, }s provided a method of

1264 (iR YlishiRa niidliated XGHEHT ROjruCtRpaihy adifiDidedyg a compound

e Gy ARSI RS oo

phenyl -Q_ 3 alkyl; R3 in each |nC|dence i's
i nd eé@ Aaeler smb,qdlslear pijthe prgsers inyeodion thergicpreided a method of

TN%&E‘?& dfsdasé n?é'éﬂtélﬂbﬁﬂre }W%Womﬁﬂﬁﬁga&hlrﬁétéﬁ@g a &ifpound
T S Wh%av&eﬁerm%abw&%@&n& rﬁéﬁt ¢OR&’; and each

W%mﬂ‘épdnﬂ\éﬂ@)t sebatddfesia thegrptip ¢ortkisting of @i[pgamhialm‘hed or branched
or mu Als IS
e

subst i tuted, R' i s - X1CCH2) OCOR5, - NR6SO2RY7,
x4cc+1n)anmhamnb0d(5@@t(z§ the prasentrinyenkiRarhere hsapreg@nd @method of

E%éqgﬁ%(?( gﬁ%ff Xrlﬁe?bagét% I@)tf E}Jteg—gd?\g vglﬁs Zo@ﬁ&ﬂ@&&iﬁm%nﬁg Akdofpound

35 ingdp wherciEyh ré ol B iaﬁrogel T is COR®; and R®is
al koxy, halogen -NRaRb Cl 6 acyl am no, NR6SO2R?,

cyano or nitro; X2-X5, R5-R9, Ra, Rb, Ra', Rb', n, o,

p, g and r are as defined herein above.|ln anot her

enbodi ment of the present invention there is provided

a conmpound of formula | wherein Ais Al; Xis CH Xl

|s O X6 is absent mis one and the ‘seven- p03|t|on 'S

L T Y 1 R IFNS 2™ 7N Ny e A IS I




R2 is C .6 al kyl, C3- cycloal kyl-Ci -3 al kyl or
optionally substituted phenyl-C -3 alkyl; X6 is

wabme134Xl is O X2-X5, R5-R9, Ra, Rb, Ra', RbPCT/EP2005/008856

10

15

20

25

30

p, g and r are as defined herein above. In another

enbodi nent of the present inverni-on there i s provided

a conpound of fornmula I wherein Ais A-3; RL in each

i seleicié fioen the grodepeniddng bfCse hebtaadhdd @arbramdedlowgy alkyl, Cs s

- XBOC - 5, - X (CH
Sy CReBH, Sty %ﬁ%@%@% Soscor,
- X4(GH2) r NRa' Rb' -x5c§ - CONRaRb, - CO2R6,  NRaRb
hal od@nofiier pmbagianeny @wlresewnmt@n thergisgpovided amethod of
CtY@a'tﬁ? |a‘@¥§eas@ méiha&lad(bﬂ tHRIHOP &S @éﬂaﬁnﬁﬁ@ §c‘1ﬂ1hﬁ§t@1(i|ng a compound

phen @
reP A orge | Shissenbore ol oe Bitroes) Rbandg are COR’s and
Rach Rais 1ndd@lendenﬂly sdcctpd errrﬁtﬂld gfov.@r @naistinkedfi Ged uhbratied or

N Greal BB IBNSL ETROHTS I anliB RIS SN | vent, or

'S provi‘d | wherein Ais
A-3; mis one or tvvo and t he seven- and/ or
eig htInptagther empaginient af e puessntiipyendion tharejiyproxised a method of

| RGIHIE A CesehsR nhé?ﬁlﬁﬁ’@ﬁf MBIV SaLE G&rﬁ?n&ﬁg R REstei AP dose of between

X °“r§’éd3@r%%@ REL Odﬁ‘ﬁlgl%@@wlent qupieg@ﬁpwmpound according to

- L84 GHA wWHYRAD Riberein K QIO R R°, RCGHNRERe as dBRARE hereinabove.
NRaRb hal ogen nitro, or hydroxyl R2 is C -6 alkyl,

o LB P B R AT SRR o o

REedR@g ald\lseRe mmatf:d By thed]CP vings gcmjpnsmg go-admdmfst]enegi a compound
tpDipst r

%E@fdﬁhga\gqgﬁlé?lé T@@%trugsrlh dl%gpl@'d RABHLRY ﬁl l?%fng 13 %Fé":is defined

i nvention t conpound
virrseiaphpvaand ajdeast ope iramyae system e dilagorand/ aref dggst one antiviral

al@hOthaEinBibits PEHAHONOSICY( ar e) substituted; Rl in each
i nci dednce is independently sel ect ed fromthe group

P e anothgEerbeg st b iaegsent Y e R e 2 method of

hyéh‘tingyild;seﬂz nm&lidfed b thel YV, viriG8 compyisiag chi—yiﬁnﬂusteﬁng a compound

iazlclc(: megntto fgl%iulglf@ %Qﬁg n%leggﬁi’%%’ IRF\,?\GB naaIyyaL%&)s)éﬁzﬁned
oherelpabovq aad; dt leasipge gnmu@eﬁystmm\mlp@tqw 1amtqréeronnmterleuk1n, tumor
m&&grfa&&b&ddo sumad a&esent invention there is

provi edaconp ormula | wherein Ais A 3; m
IS one, en- p03| ion is substjtuted; R
6SO énﬁno ogimpeny P%Yh& PTEont igvegtio %ﬁemrwéa? method of

Ctté‘dtm lakd¥deadeimediatad by thedHCVaiiub ovabliying U@&Hhimﬁts@dng a compound

Rach %igfs"ﬁ%‘lﬂg)f&’he?(eg“ W L o0 dbiandds eedefined
aiimmeabdvn aadlmth:éesroamwkiemﬁaﬂiy derivatited ipteefemmt. i nventi on
there is provided a conpound o f formula | wherein A

is A2

ol PR S A ot

gtnr%ﬁglpg edisspsstnediated by te I3CY | vieyp COI@PIJ_ISlBg speémynistering a compound

3hrabdad |f®rIﬂlﬂh@%@l‘elINWB@l%ﬁl R}, RM?OR"aRé KA A0 dR7 are as>8eﬁned
%1,. Rﬁé R&ﬁ 1 " 0O, p, qand
rhegyiga a%‘#? 2t R afhst gl aﬁeﬂ anot her enbodi ment

of the present invention there is provided a conpound
o f flaranuther bmbbéinednt oftheprésed; inRintion tharelis providédaarethod of

i ea;éﬂg 5%&%&“@%& i)ﬁég ggg lgégqu E&% %ﬁﬁ%? I%Ia%la Eehﬂg a compound
-3xEqling) iR formpla Revirejn wheein, RhBRF, & eR RAR Ib)@yft as drfined
| fferGhabdRe Bh& ¥ leas? BEE‘ Mihe@antﬂqﬁl ht &lé'cte%gm the %roup consisting of an

SRy ettt anethebntAreide sﬁf‘é Uprbmuitss mhiDio?, a nonmueoside

i ndependently selected fromthe group consisting o f C
i 3 alkyl, Ci 3 al koxy, halogen, N RaRb, cyano and
nitro; X1 is O, and, X6 is absent; X2-X5, R5-R9 , Ra
, Ro, m, o, P, q and r are as deflned here| nabove

T Y T o o a1 e




In anot her enbodinent o f the present invention there
is provided a conpound o f fornmula | wherein Ais A5

wareeX213X1 6, R-R 3, R5-RO, Ra, Rb, Ra', ROPCT/EM005/008856
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, 0, p, gandr are as defined herei nabovel n anot her

enbodi nent of the present inveridi-on there is provided

a conpound of fornmula I wherein Ais A5, Rl in each
IHCVgehyaeerhs inlntizme nd 8IEV helketeciahibitof raaHE Viprigrase mhibitor and an

ist.ing,f. -X1 CH 2) OCORS, -(CH 2)0COR5, - X1(CH
%?@33%“ gl-h(‘g‘ﬁﬁfrz) 0SCRR7, - NR 6SO2R7, - X4(CH
2)rNRa' Ro', -X5C(:§?R 9, CONR aRb, -CO 2R6, NRaRb,
hal o@@ﬁe,ralman@l,lcl eﬁ%\’ @@bgtorg@ayesb@ _dgscgb pr,1d are currently at
Q/ﬁﬁibﬁ@?iée}( o%&@%%)bhi&klﬁ FTI%R%fm@l%l—@glﬁMl)sé&lr H@gjﬂolymlerase inhibitor"
cycloal KyI'-G -4 alkyl . R3.is
ﬁ%?leg%snbut-lmaﬂﬁ?ﬁé wbeagpridiols (ERRediele 7 WG §7%%ss, 1.
MH 4sh@hotsler ub WD ¥6/006252bB eln Beawlivah X2k ¥E) 0RD2GRD10 A P. RBeaulieu et

B o s alp. P ndlndh Q00 Vo TEses BLLRRIARE S gt e
tWEY @3/061 0t bix2 )i benmtitedipziuesd Db DHapakret d WOUHEHEI7A AA; PsDhanak
%58 V@@%/og'n@é B, @}.’Dﬁfy et 3003 03981, R Prites alVO

p, q and r are as def’

o, P, ned herei n above. I'n anather
OBOIHEIRA LT 1 setp pealoWO 2005 GhADh Brighenchio. dagn ef al. WO
Q¢ ARG HAY); BniothiBPhdhel é]é’f@%lﬁl AndT. R Bailky W10/ 88281); 0-

X -X5 Rl , R4-R9, , , o ' ,
Yeiphreariesds Kiamwad’ HeboioASasas 81 dricuipihef el Wo ofjossas)
esyRiRaidiRe (C abardbiti epale®Ed 020634854 1 )p pyrimiditediones (BVR.dadey and D.

f La. | ' ' - 8 ' .
L e T
hdedivatiyess (THR Bagenand@GCHR@EIRO0/ 1528 12§ earetl. WO 01/77091

I8 30 g e o
nWang et qi). Bigl. Ghew. 2003,278:2¢82-2493)¢ I@é‘l‘h&%thl}i therapy psgﬂended to
%a%giiﬁ %g&gdl% ofi %@H%lﬁﬁ vﬂ%ﬂﬁﬂtrﬁfé d&g@b&ﬁlbiﬁgg Pdtency against a
- ) ) . ) ) . - ) angd r ,are_as
TR HaieARA BB D brr Vendbat fertiRgho Ry 2in be
PeediBninvisivird Wititheder ethes npwhhideretified antirfiCdngfounds and all

forul a_| erein.A s A.7.0r A-8:r X1 | is

B PR e B A G o P o Bl

hydroxy!, hal ogen -X CH COR5, -NR 6SQ2R7, -X4(CH )
2) r NRaRipiother extbofin@nRofthe-ixReRbingentirin there iRprovidedia pharmaceutical
ithotr Yeasdd | if ising a compound
e B e R comp
Reecordigg toyormxala Iiwhegein elfflrhﬁd R B B RS %e}qﬁﬁg @re as defined

hedr Sin ISR R\WE mikdd vt elst Sﬁ?ﬂﬁrﬁ‘ﬁﬁéutﬁﬁlgl deCerpalids editier, diluent or

i nvention there is provided a conpound of fornula I

VREPATH- A is A-7 or A-8; X1 is O X6 is absent; mis

one or two and the sevenand/ or eight-position(s)

i s( arEe shihst Tt ot &ohy” eRfityi a3 wweathereimoieftesto@nie or more of that entity; for

RIS R o0 RO TR G gponnd. 2
- sl CHe 2rma’ @ “an”)XEme-emots, and( pHeaskpne” a@p bemged

NReRh e iy h&GeinR2 is Cl. 6 alkyl, C3-7 cycloalkyl-Gi.
3 al kyl “or optionally substituted phenyl-GC . 3 alkyl;

Gor i Plsas A Beined Deteimbgre e e o b frsr et g B adlgroup as

presRiet in theeStiniaarytdf eielniventpnovi ded a conpound of
fornula | wherein Ais A-7 or A-8, X1 is Q X6 is

abse nf‘l;.le {2 | 5" S ?13 gllr' g% ;&é‘%ﬁg}l ha? Qi;gltﬁ'gegéﬂ %e%lﬁﬁ theag % rc]lescribed event or

ei ght-positio JLS _ '

i cizdugestesse istyion desyaed epturyarid i [deschiption érfludes instances where
- Sl irunisIRE SRR s anidihbehted it NRRhRPdoes not. For example,
-X5CC=OR9, -NR aRb or nitro; R is G 6 alkyl, C3-7
cycloalkyl-G . 3 alkyl or optionally substituted

phenyl -Ci. 3 alkyl; and R5-R9, Ra, Rb, Ra', Rb" X2-X5,

0, p, g and r are as defined herei nabove. In another

enbodi nent of the present invention there is provided

Y r s A o



I n anot her enbodi nent of the present invention there
is provided a conpound of fornmula | wherein Ais A7

wWoRr00A0334X1 is O X6 is absent; mis one and tPEI/EP2005/008856
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seven-position is substituted; RL is -NR6SQ2R7, -NR

aRb or nitro; R2is C-6 al kyl-15€3.7 cycl oal kyl -C 1-3

al kyl or optionally substituted phenyl-C -3 al kyl;

élﬂpﬁcﬁ&llR@ubsBmtedRpherRH meadRls thaXZhethengl mpy oxmay dotrbeassubstituted and
i I N t

o ISR SIPROGHD SR IR Bhec o ph el here s

fsopstisxiioml e, a conpound refers to one or nore

corrpounds or at |east one conpound. As such, the terns

ba (csv&nd cﬁ%hd)s oﬁ t'lﬁ'iﬁes@liit iWPéion ratsdhavatas §€r1cct€§t§rsqg&ted on the

e, use nt erc eably herein as, de

el PSS ot S G GO $ReTHIETIOHEL RORPREICE gt comers

gviedpinked f.trt(h\as mdeléosmhe tAlbst&eoizamyrsaff atstie chaivierftompourddset the

ttﬂsé%mc émaeglgt aBe CpTIESy i 1?1% O aI ry adr?&tdfg 89 in y&i g'o? St%?alﬁ%ally pure

rCUﬁB
(fcxmrThaadeﬁnttmt oftthecqmlscomdpac@mdmgm tl@equnmenambeeces all both

t
i\t%gﬂt g@elelst% Sté&%ts esatn&&t&&ma mBAfE mmt?%ﬂermﬁsefmm The

oes not exanpl e optlona

uisseptical semehemherapsaed by siatosperliqmathpsis frap D figse or the
Ggéenhef&ﬁb&hlﬂeltte%ea ﬂhﬁtalht@h&@smchmslfehemﬁfﬁw ﬁaetlonal
h_unsubstitut.ed phen té[l V\het tionb
SO IPPorptoe o G Ha thrl et e AT RIS G teparation by
adanaldohadn hblrcﬁmzt’togfaph}b &happtvided dpoicdlasamers can be obtained from the
R LA B B i rmon o

cmtlydllhfl activhatd delW@d P ctystallizRipocar bony|
"al koxyal kyl ," and the i ke. Compounds of the present

inve mHeQ&Wrﬁﬁﬁ ?ttu; "%s G 1R Sn r%ﬁ%@ﬁﬁ%\ﬂaﬂon

substituents rocycl ic scaffold that

seFgsRandingR t%(%)préf ’é(rR)d‘é é%tagr‘/ qitanaly

stereoi sonmers of conpounds of the inst ant i nvention
are CIQféttelrﬂi) f‘ﬁkﬁﬂ as @Jell herein Berfdei axtutibearahed or pranehedrchain

T
itﬁﬂ»lratohdd opbianahed dlanﬂtysireaaabnn w©signe cantdiningel o 6 carbon atoms.

1l £8lutyl, i-butyl

L RULOELHELIA B A RART el Tl RRoB FrBRlt FBuon, +buoy
ybutdawipentybn of the racenmic form by physi cal nethods,

such as, for exanple, fractional crystallization of

3 | astygheQ iR tken SAYIS is &@@@J@iﬂfﬁbﬂfdﬂbw?{g/aﬁiogﬂlérlt&m a9t of

ri, s.ar. s at i.on
COPERELEY it 583?5}521\@1 i lpieb et tagh okl ap defined
Citbﬁ@é @Elrgmubmhﬁﬁﬂm&ﬁbmrto lwa mdﬁadmnksasehch;l dirome tretudher specifically-
g ug%aﬁﬁnfﬁusd Ko, B RaRE B 0n A5 b having oneto
hyz@rpimcaylbu strtemtd@adctlmstlaclud‘tsdnemleoplﬁn@&ﬂbtb angdbiphenyl. An
(Fe%wy dnnﬂgﬂk{/lv Oa\]ﬁﬂ BﬁJu Q)'ﬁ@% 't\{?&bh Qt’nrﬁ% Wstituents.

t-butyl or

pent yl the term is used

fol &hq{@rxaanlﬁ@kylt és(lﬁs‘eglzljtgrqlnhde%w up chheclf A ]:{)ranched chain
fotpadsld¢fined dHdvE whereimi, &) ded nidre hpd@ged ftoa agd dupktituted by a

Muéﬂb@?agéj@%k{%g 9 ;@povegt&bl? &ﬂ}qsrﬁ%%g}y’,‘gt er%mvgr}lgthﬁ f—wcﬂ)methyl
Stplﬂubfdmethﬂyna;hhﬁogeﬁmb triffonsymétbyl, ekadphethyl, 1-fluoroethyl, 1-

c?@otegtugt F)’gro o%th?f% 1580&%34_ ﬁéhr&ﬁ% leuggesﬂo%ag? Qeoﬂothoethyt 2-

uent s
phéwhsét Mtdlchém@eﬁwb Bempmoprepyl ar RpiZawithiezadthyl: i s an
al kyl group having one to two al kyl am no substituents.
"Hydr oxyal kyl " incl udes 2-hydroxyethyl,
2- hydr oxypropyl, |-(hydroxynethyl)-2- nethyl propyl,
2- hydroxybutyl, 2, 3-di hydroxybutyl, 2-(hydroxymnethyl),
3- hydroxypropyl, and so forth. Accordingly, as used
here|n the ternt hydroxyalkyl |s used to defi ne a

. o, o —r



al kyl, cycl oal kyl or aryl respectively, R is hydrogen
or .3 alkyl, and al kyl, cycloal kyl and aryl are as

waledosed4her ein. The term "hal oal kyl " as used PET/BPIV05/008856
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denotes an unbranched or branched chain al kyl group as
defi ned above wherein 1, 2, 3-a6-nore hydrogen atons
are substituted by a hal ogen. Exanples are

1-f | The osvei l’tyl:lpalkyk’f lab aged et diry Henateshr satroratet kydbocyclic ring

b HATEL B bt ML St oot LEDAERTR By, sy,
chﬂdnmgﬂhybwﬂqxbﬁonnethyI 1- |odoethyl, 2-f 1 uor oet hyl ,
2-chl oroet hyl , 2- bronnethyl 2- i odoet hyl,

2 2- Ci‘ht@ t@ér}ﬁf EIB h(zlaﬁ{’yp fa@ {I&%@Pé{h &8 to the rad1ca1 R'R"-,wherein R'is a
ri

cl oal
%alkv a@che# 8% %ﬁrseéthﬁegb@aﬁ%aﬂ%b%ﬁ@f lene rﬁ%ﬁ@l 2 Z‘ﬁﬁ%dﬂr%@}n with
$hd @nc&rﬁﬂ[diﬁgltlﬂt ﬁmuathmen@o@ﬂt@rfmmyuoakkyhu@bmbwty will be on the

i
BB R RS O o AR Pl RRF A iced o,
tchdopragylosthy® d?‘tlohemylhactéyh cﬁlopegtykthglc Cea lcy@cbalky&&lle alkyl refers to
B SRR, DRl RIS Al
attachment point of the cycloalkylalkyl noi ety

on t Aidesgrry] Taleideriel s bl hepsimdgnaies %#W%!WS@%WW hm@y #IYSrocarbon
HaHEARF S td B @iﬂl’bgﬁ atdd ordf raf@ed |shﬂﬁk4t@cﬂdi&r@lent h drocarbon radical of 3

cydop | met h C clohex I | e

8 PR Bt e Sthemia ety xirabit o BE e b
wherid limitddsto Brethyiue) ahyledey bropytink 2-rethRl-psolldag) leutglene, 2-

a ﬂfflned herein. The term "al kenyl" as used herein

FL0% unsubstituted or substituted hydr ocar bon
chaln radi cal having from2 to 18 carbon atons,

pr ef dhatséryn falkanyt asoised keaeibolenatienams unsbstitvssd Log sdhitued]
ggﬁﬁ&ﬂ;&g%ﬁmqgﬂfeg bﬁg%m Rh& fl@ EABbY 2R, Pfe@érhﬁl‘y from 2 to 4

Farhos 6D, apd EyIng oge og%%l‘s&w del}}bls%y\ﬂgs’ prgferaplgiopy olefinic
"@ukemond. Banisierhrb eingl, n-piepatys - ?’@puxm;& @4iBA) dri-bakenyl (crotyl).

hydr ocar bon chai n rad|cal havi ng om2 to 18 carbon

at Omaegr of gagﬁmyi” E[Sv%e(% ﬁ?r(éﬁ%gcf%ggtea R ﬁ%(ub%ﬁﬁltp@ﬁ};d}gca?@&l chain
&hdilyai)hlaymg fromo Pyo 9{8 carBop ni@PYSH &prgfetlabl}bbtq/é] gdrborpatoms)rapid having
Vnedi g\,‘l’%}g}y&ss Pl-gg% @boﬁhgogﬁéfeé %Hﬁgfhlﬂ'@&?ﬂcﬂ eR18Sare

an un Sthtu anc %%Fln al kyl"oxy
cptiympl, MIEDEYIFVH%ETOPXF!ﬂyl‘bUB’@b’]t Pomtynyl gs3-detiikd above
such as net hoxy, ethoxy, H propyl oxy, -propyl oxy,

M b Ut']lHeQé‘ﬂ‘n “élk&bjft’ ¥k 93 hebeil dEndtevan ulﬁﬁﬁﬁtﬁ{lwimnbranched or
Lo RSB 051 g SRR ) Bt
rh&h@iy athoxd, n-gf@bﬂm@& mbpylbm;u 31Hyut;zllefcy néahityldtye +-batyhoxy,

BRSNSk R T ROPRE LRSS ailed herein

tdeeoteshik glkoxpgrouparith &'lewen rgdupbbpl@wogs&ﬁ dpﬁl@ﬂﬁar e
met hyl thi o, ethylthio, n-propylthio, j-propylthio,

n- butpy hﬂn? “alkylﬁﬁé%lt '%hleam{rl" EMJeM lhte}'yl@denm@s 4 @Hfanched or
"a|koxa used refn @s an al ko f g@qﬂg E 1
ﬁ@%}n wﬁpemw §fe¥5’oth8 ToPartioR k3 %?P yg. Examples

deé et 1Bhy ¥yt AP repyl a6, zfﬁib sved-butylthio, —butylthlo or t-
gﬁ%ﬂ éfthyl nethoxypropyl oxynet hyl ,

§§ hyl ethoxypropyl propyloxypropyl
met hoxybutyl, et hoxybuty ropyl oxybut yl ,
but y Iﬁae;tmmyla,hteblﬁryl"@nyl bmfﬁLﬁ msrbamgr bemrydenotes a group of

e hpyyPentyl, and propyloxypentyl i ncluding their
isonmers. The term "hydroxyal kyl " as used herein

SR hereim B fallch 684t rebpeshieland My and Fyliaregpsslphingd herein
defi ned above wherein 1, 2, 3 or nore hydrogen atons

are substituted by a hydroxy group. Exanples are
hydr oxynet hyl, 1-hydroxyethyl, 2-hydroxyethyl, 1-
hydr oxypr opyl, 2-hydroxypropyl, 3 hydroxypropyl

.



hydr oxyet hyl , 3- hydr oxypropyl, 2-hydroxy-
1- hydr oxynet hyl et hyl , 2, 3-di hydr oxypr opyl ,

wdazbvgde iy et hyl et hyl , 3- hydr oxybutyl , PCT/EP2005/008856
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2, 3-di hydroxybutyl, 2-hydroxy- 1-nethyl propyl,
2-am noet hyl, 3-am nopropyl, 2-1vet hyl sul fonyl et hyl,
am nosul fonyl net hyl , am nosul f onyl et hyl ,
ami nophd tbenylafkypifonyl haidikdsil foaglidsfused/ hereinddnptes a group of
thﬁkaninosulfonylethyl met hyl ami nosul f onyl propyl ,
e like. The term "heteroal koxy" as used hereln
MS&AO) Rrwhein Riie tlyyloz acyllrpspyeioiely anderleyl andatybarsab Kefined herein.
is defined herein. "Ci- 10 heteroal koxy" as used

her eifhdef F‘ﬁk&%aﬂ(?l”(% u@lﬁﬁ&élﬁ@eﬁbfﬂeg aﬂ‘@]ﬁ&%‘y‘ $toup as deﬁned above

het er oal ky. Repr esent ftlve exa es in

pelich isbanded 1q 37 alksd gf‘le s defiped FRAVER%R ?ﬁ&i&?m&ﬁr@xvmethvl
ﬁm@t&k&bﬁcﬁﬁ‘ﬂ&m Hehbxygh r@P}?Xéthol | ngethd gemtm ﬁHyl eBfoxyisIRpyl,

er ei no i.0 stit nQcyc 0
S St S R A L
rb«dylogﬁmtﬁt mnﬁloxﬁ)mmsm @hqur&aelsuyl tad popyloxypagrtdupduding their

&&gge but are not limted to, phenyl and napht hyl

1- napht hyl or 2- naphthyl). Exanples of

SU|tabIe substituents for aryl i nclude, but are )
i mi tEhe teem “hydepkyatiyk eapysed he Wnote&pwp@;@}lched or branched chain

CHRS1 QY5 defifidd aboR€ WherBid e, 2, §|o|f Rote h éh atoms are substituted by a
al kyl"am™no, di al

no, haI ,
W%BuEféﬁ@Plfe?ﬁée QW&OW A ny QST 1-
Kﬁaﬁbﬂp@émﬂm hycrre;‘qq:"rsp;tlps—aydiemtrepylahmomgopmp;d,rhydmxybutyl and
@yﬁ&ther an aryl group or a het er oaryl group. The
t ©aryl het eroal kyl " as used herein denotes the
radical R R'- whereln R is an aryl radical as defined
her ei The tarmd “RYyl" & vaedhatreinadankies emeptiemtilly snbstituted monocyclic or

ﬁﬁ@ggcﬁéﬁm&ﬁegr&g%&a%rmﬁg @%ﬁgé(ﬁ i cﬁggéhadtoﬁ§ E%ﬁﬁiplk%f suitable
i'n wher el n “on three ogeg i? Ve Lora.

baghgroupy incladefut hreal@éﬂﬁefthteeﬁhenvﬁ/@é @it ey & 1 Raphthyl or

Sﬁd gﬁ Sﬁftﬂﬂe Elhﬁtlﬁfeﬁ’esﬁoﬁﬁ'?ﬁ hﬁetsbl%&g@?ronﬁ@d : rouﬂt%tmg of alkyl,

re as.defined for

ke Ty YAl b ot pit AlOXG et P pRing:

r @f&ﬂdylitnilﬁo,tﬂabgﬁml Halorall, dyilebrst] mitrodad cRRNSC2NRLR  wher e

R and R are independently selected. Thus, Et-NH SO

- NH- %{1% efdid‘ ggt ﬁg@ﬁg%@%ﬁ%"%&s%%herun d@ﬁl)@&%&‘gdﬂ?fgﬁnda

or |

p@f?@blﬁ pitgivhiy fis laflddogem dabmmphgd cp@rmqheégllqyg@tﬁgy{@ 1ifo 7 carbon
ﬁﬁ(ﬁggﬁyﬁﬁg ents (i) and ("'), respectively. (0O

The 0|c anhydride as used herein refers

to a3 azin | ong ou of f
(U) Thtegon e mtang! garth Erriegrelbap 6%%‘-16@65?% denotes a group
f Gﬁiﬁﬂmtﬂa %@D@R wierdin Reit glikpleoryalryl respectivElyandelpl and aryl are as

or "aral kyl" as used herein denotes the
rgﬁdrlfglhegﬁ‘—? , wherein R is an aryl radical as

defined herein, and R' is an al kylene radical as
def i nEhie teeme'thiosikyteattomyllnadr sylihigcargoriaes usa herein denotes a
' | 1 and aryl are
| %“0@2'3’@ Tane? AR EaRY 12?%“2?*9 Fopeitocly o ] and ary
ﬁ@ﬂlare not limted to, benzyl phenyl et hyl ,
3 phenylpropyl The term "aryl oxy" as used herein
d enot ghe &ﬁn@aﬁfg}éh s@hasfr IubanEichloaing) bromiasotietlineepreferably
ove. roup can be unsubstituted or
B%T?% 8Hn l?ﬂ e or two suitable substituents. The
tern1 "phenoxy" refers to an aryl oxy group wherein the
aryl Tbe ety "amino phdmsiused hgeifiefersdp matuaalij ocgikiing amino
mﬁﬁgogﬁﬁ GEills, ? f Qsc‘toadé‘cﬁéy1ﬁcqﬁ8§ f@erﬁﬁugﬁ fs"h%q d?@srtée&ners), synthetic
erei’'n one rogen been replaced wth an
optionally substltuted aryl substituents where aryl is
as defined herein. The term"acyl" ("al kyl carbonyl")
as used herein denotes a group of formula C(=O R
mhereln R |s hydrogen unbranched or branched aIkyI

e A oa L e oy o




oxi de honopol yners such as pol yet hyl ene gl ycol (PEQG
or pol ypropyl ene glycol (PPG, polyoxyethylenated

w@oiogokss1 copol yners thereof and bl ock copol yneCHEP2005/008856
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t hereof, provided that the water solubility of the
bl ock copolyners is maintai ned.jgOne skilled in the art
w Il be aware of numerous approaches to |linking the

aﬁm}sg@rn@d@wamee kHLESD aCM'in@mo%xprfs@Q cﬁboﬁgrdxﬁ%ﬁaed toa

Harris . Re eas
X@)gﬂzlipz azar)mn%grﬁ)&ﬁxr flrﬁ?r)rfwgatp &rur&w@srwn group. The
dﬁiﬂ ‘rmtmraeﬁoctdaﬂaﬁgxrmgmlcﬁrs eﬁheduﬂ; thoB-ifyre&e bf theakeiilly occurring

Iﬁg’g ﬁ|1 888 a% gﬁg iqg{uzf EJC?‘%é’éag Za ?Aasf\%yﬁ%%uﬁﬁgn valine, leucine,

fisotaugirg, derimeinkthiontiza, thrnmms,rphef[yiaﬂhnmerﬁymsmnﬂmtnphan, cysteine,
%?{)kr?@%ﬁﬁdﬁ% ds nemﬁoe{sgal]agﬁlg §%¥}?{1£Lq&)|gﬁl‘t§[§ﬁf€| ’?‘E?rboxyglutamic

ofroprc tauto emgr loh' o
eoaprgining opuifiaelan/iring e Rhatidnstvérsed aatvrslly asewming amino acids

[RGB QTR Sroged) %éh}l'l)’zs@ﬁfo'i}yl id3-tRAAl dek Bty 'TO?HQB}PLCH'(@PECHg,,

to I sol an i ndividu u [ uce
R AL A A S T R G P A
(NIHJ§WB&1€ Rftis Yot b, «ﬂCHb)gIMIFIel(ﬁNHQNmplmMGH}'thQSCEHQEDH (3-
of ther% i Librj bs gap ag nt. on chem cal features
\}\NCHW ee 4unel 078 in many aliphatic
al dehydes and ketones, such as acetalde the keto
f or mTrhreecmm"aqaha‘esg agent'@s ubed heinein gefers to heg rolanhypdnide, acyl halide

A, t & d
ket g%'f"aﬂfi\‘ ?éi der 55%& chtb%glghoiétqlgg ?H%a %?fgle §II1P1 Jldg gsclf}ed herein
(re s:t@):omour_[ s afcthe ggq)erahst)rucémf Q- QeCQB ngrgingigps defined in
PARLS b'aﬁagia@ﬁt 'DHEBtreﬁm "ddyEhdlde! ﬁ us%&\lﬁe@frﬁrefers to the group RC(O)X

? heterpar .het cyc
r"Y g’fa li)f nﬁ heerm i4cH gﬁil a g@ glcpmpound as used
thertio pefers co & Qfaﬁﬁerﬁfreetchee foenpafithel Srlglﬁhlle:oh’rpoand rwéhich mregdérs the

cé{nénr %gg af:tnpe in §eg1ddn ﬁﬂ %% rea@tligno r@%’b R tﬁé’]gr xélﬁ? compound is only

groups
ach?eﬂm cac@vk et nmf-maml‘(da P(cltlaratlc(n wﬁcl@gvrrd&yrf@rsnaﬁon of a derivative

'H{L:ﬁuJal %Y%ﬁgfgl? Reithinh FreHBIERRARS Iﬁ%ﬂé fiRk Kydr @Jhtent than that of

exrs I n tironal tautoneric f m cor r espond I Ng
tthe priginal-geenpapds which spndsrathe aiaisel fprp seore srcaribls o react with

fa9bir k&g E&&dﬁl ﬂHb Tcrlihﬁeﬁﬁ)f it ﬁr‘%Eentt RalenBéty aélfvaﬂi&?of the carboxy group is
toneric, fornms coul

terC Verta
Rt i appyace THs RS RERG oL btred Beel S btingtudes
trbapehti\vhattprodud@rcasbonates (- O(E(e{lz)oms dabtsdmdtes (F NBIC(=O)OR’),

tﬁi%car%e ate{,]?)tcgogﬂé yatn:c]llorﬁuogcélill)g ({ Rjﬁ‘éet ?g?lt{gl ‘&Wé such as
fabkosgehlorecabenates RAQT(=MEl, mcéalkriﬂamhl@rocrrbﬂnatw RdSC(—O)Cl
Qﬂﬂé&ﬁR?%Q%Qkﬁﬁ%ﬁmﬁahdﬁﬂg‘n'Strat'0” to humans in

trace anounts e term hydrate as used herei n neans
a conpound of the invention a,.salt th ref t hat
£ ur t Wb terne rqtesting SOBP L#5 AR bFICin Beans a chemical group that (a)

PREsesledh @é’iﬂcﬁﬁﬁagrbhﬁ fr@ﬁppd}hc@ﬁuﬂ@ﬁﬁfn Lbﬁiéﬁlf’aﬂlb’chemlcal reaction; and (b)

G E By Enodd B PaelRloR o B eSS BitSwmuie A lneppsauired. For
|enmapler the toalkplsitydista prbveectiog giouptitien promarydfydaoxyt fisictibn and an
L 8bbh i Dl AL Bl fgrpgr;z@@ar £o0- . channel's) that

have a a soI vent or water)
trapped wi thin, Abbreviations used in this_application
i ncl dadbe pistorip reprsgniatioree] the sempoynpdygiven thugighout this application,

fa thfcﬁawa drBd rﬁrﬂd € +AI ﬂﬂhicaﬂe’s %“sﬁh@ft@éﬁf %F&lqe hbA#@h&plane of the
eres [ e
Héﬁhég} fgrgﬁgyneng]_@ca r g gtegll_i]ﬂ gﬁ dotted bond
((9 'BBY indicBEN sub@ﬁmhwi Wﬁﬂ&ﬁ)& bdlcfw thd}ﬂ%r&)qfltﬂw fiognsd which the
acet.oni i ert - but
srperRoand o Al Daos g
1- (3-di net hyl am nopr opyl ) 3- ethyl carbodiim de

hydrochl ori de (EDCl), benzyl (Bn), mchl oroperbenzoic
acid (MCPBA), butyl (Bu), methanol (MeOH),



(DVAP), triethylamne (Et N or TEA),
N, N-di rnet hyl f brmam de (DMF), triflate or CF3SO2-

w@ Tdop/02utret hyl sul f oxi de (DMSO), trifl uor oacePCTVERIDOH 008856
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(TFA), |,1"-fris-(di phenyl phosphi no) et hane (dppe),

2,2,6, 6-tetranet hyl hept ane- 2, 6-1di-one ( TMHD),
[,1"-i17J35-(di phenyl phosphi no)ferrocene (dppf) >thin

| aye ﬁlﬁhemﬁdom@ﬂﬁqﬂqn" (OTL@)nbmitiqﬂ tham@y'aiselsé&@éﬁl)in reference in

aﬁhﬁﬁl{g%eglln ‘inﬁﬁmfy%g_%gs 11( %k}%ﬂlpe% ?%glr% ):(bncurrent or sequential

nmeme@ub%/ thaideugset thersome fiyafrartad d(fﬁés@a tigmesp Ts OH) |
I|th|un1hexanethyl di sil azane (Li HVDS), 4- M- CeH4SO2-

or tolterdnd Sc)herﬂléa‘]l Rfeﬁf?éz‘t Ze& ‘iﬂteﬂ?érbn as used herein refers to an interferon

AT A0S WAL EN O PG N5 P

eopaEtied dtthe isarfdron) A madaniiigyis( s6ach polyietd mtlylde polyalkylene

e gl SRRES Y PoSltvisn 2h BTG  BF el BrgieRe e pro),
oheogéthylenaed polgplgamipolyGlrenihsteoyand biPACcddTEnde tigacudrprovided
tﬁﬁstge wath %lgbﬁ%y %ﬁ?g%gé ISH ngﬁ{:}% aspﬁlgﬁl fthed. gd&&tléilﬁ'a in the art will

epicte
itelawarg eﬂnweergymmwéle& todinkingths pplymes asdivierferag (for example, see

%quzlcﬁ\%ﬂl 01 1OW. HR s $1G¥HEbN BeloRE 200 lai’zf(lf!@dﬁ 24y @Hiicﬁu hrmtmg
sed.in pr ri.n enera are either
J6of chsicaly des %%Ef@f%f(ﬁﬁ%ﬁﬁﬁ‘@r g th%lareﬁf AT
Gregiit@frofoa-2a (MEGASY SE) apd peginteyfermi-nopls (IKIGIMTRON®).

those skilled in the art follow ng procedures set

f

o o Bl PP RELR B £ LSRR ppy con i
Vs [tuieres nmremtelﬁon‘ertablampcmes Emtptrepwertsmtvmealgaﬂt fom the migration
-Uf aRS{4L J@fﬂo‘?ﬂ%d hﬁg%ﬁ%@%éﬁo N?X‘(ltgﬁfei‘s g’leggxgﬂy exist in

rrpre ve TOS

Sy esl s Qiﬁ
FdEHibRRY at}em,]gjcp to ipolg ep@rlgélm eptopRegs usedy produce a mixture
GRHRE eh@nizh\\@ d iy SIEA ©Y P cres GREFBrSstant with aRfnixi@deloff I:é’ﬂiyounds

%ﬁpéﬁ’@ﬁgﬂl?@ées gqxgwge rogz xé;aélm)g fgvmlci]ilgts %hreﬁwuhm the’molecule.

Kairrexztmjﬂy iamar: anphaeeaidaeds@ arfdecetiames s clDxd anetildleﬁ%e the keto

VorrR pr%%)g‘fn%\eg 919 ?sa,l %}e n??fqrw V&nr%éfm%% 5 tdl IC%I%OH

rpeatqtmm: @uwem;s mheleﬂemé«tr;pl (0 (0 Gl g‘e QifOHdﬁ@H ), amide/imidic
Nl h. P@Hz.ol(fg - =

:E‘rél{/dekﬂtl on canI be dsgynt esi %g%legl ("@(ﬁl@ﬁﬁm C(-NHR)=N-)

and vari ous
rpeiomesat Fhslattergwo r@é%eargytﬁ@qurenweae beisrrasdaddstesegyclic rings
bedTRélpreadid indentioR en&cﬁﬁ?agus 2B Gadymene foilslof et dompouads.
art having referred to the disclosure contained in
thisqﬁggllcat oLkt The starting materi

r

|t or WP SohGRe an B ieRdin pfednd B Sn S Fatp g salt
ithereof, eeht funthepundliidesd stdicldemetr&drumnrgoichiowentd anaint of a solvent

g)%%gﬁ 99&%?1%0'\'91%}1%@?%0?&51?9 Potrces glle%e?pedts&velflt'h Ia{‘er V%tlal&ﬁ(? I’%lon toxic,
|ainkéor agpaptablefos adauxysteawnde lmmnam ea¢ezeé@ptu§$ ng

conventional means, including physical constants and
i ncl utheRtem Midraet asI sBd h&@int BedMaToRPRUhH QFEEe" 1Mvent10n or a salt

cle eti.c resonange spectrosco nd infrared
Strerh it B hacrpides 3 ST P BHITC S PRB-LIRPBISYFIC SRRt of water
eaat ibymendeselehbiatrmeleilar foredser ably are conducted
under an inert atnosphere at atnDspheric pressure at a

reac s f om 4 .

about 115 5 CrapE e s ARG moahd T BB hnd Pk Bicg or a sal

theeofin theformosfia goysed] dattied aacmdltamwemsmgl, yhammelshthat have a
I bout 20 0C. One

e R bl B Bt e 1ty "ot

reaction conditions for each transformati on w thout

undue experinmentation. Wiile the follow ng schenes

of ten depict specific conmpounds; the reaction

condltlons are exenplary and can readlly be adapted to

T Al . o s o o o o




that structure, the depicted structure is to be
accorded nore wei ght. SCHEME 1The preparation of

wd2dvgtieoiy - | - al kyl - 3-aryl -1 H qui nol i n- 2- ones bRCT/EP2005/008856
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condensation of isatoic acid anhydrides with aryl

acetic esters was reported by -GoM Coppol a {Synt h.

Conmmun. 1985 15(2):135-139). The

3- (| ,Abbdévdatiods e dliniidrapphicition ihclédd: bieayd i Ac)3 agdtic-acid (HOAC), azo-

AR R0, PR P R TS e s (Ao

drgloptessmaliqyid shignitograplly @tIP]IyGI) Pﬂ_bolablq,{c 83. l]nonane (9 BBN or
Tpry ey ?M%tw%@ %%Eo%cfr]agﬁ'}%l %Eié) 3Bt &ﬁ i-tert-butyl

acetat e | sat ol ¢ anhy

dé's@@f@alarenoré@qew@dn HPQGH)o ﬁ%ﬂlmﬁaﬂaéwﬁgﬂm%lﬁ@r s
Céﬂylaﬁbé’cﬁﬁﬂld'e hy@foe hRpide 2BDYT), Berlzhe( B (hstop&BEMRY: acid

(E@V?ﬁ)f BAbRuoH (Bulymeshang! QUrOB)1Perprargaibarsl (b5 orfs paglting point

4(n\ip)sca@b<ﬁ|[}édﬁﬂmﬂazobl (KD atV efD-a fmlesyy of Mz gtlidediaodbicyclo[2.2.2]octane
ﬁigé@éﬁﬁp %e@?h @1)13) %?thﬁngMos&ﬁlrctnhﬁgﬁgg @R%)e}n%rtl%fl t-butyl

r&HERI)) dlb]awyﬂldzmaace(t@@ (BHa) Mérratbozyantbadede BNCATFHeS-
%Qﬁb&we 33\6/111%;1' LOkSe aﬁ@&qm Bﬁﬁnbs%c&ﬁﬁﬁﬁ@ @NBX) W i ed

N a or mxture of solvents, such

DCM
Dikw:za mrol %@h@ééc-%qﬁue&PBHérEéﬂ@hvlpmoh@w(MﬁP), 13-
ddlaaqaf&thak{ew ‘E@idixﬁhm@ﬂm&moaﬁteadM)amwg agent

R I L W T

p(ﬂ]ﬁMDl,Qﬂop);ﬂ (Br), dredfy@]mddraﬂa&ﬂata:(di)ﬁl’@ﬁ, phenyy (Bl), di-iso-

SBAETOTIIN Aol ol i romiamin
i GHFdPPcédnyadmea{pw)o&le@@hety@ummm@daf PoB 4k-1B room temperature, t
P EN, NOFinD ﬁ%@a@ﬂf&ewm ) 48| beg afnea%ﬂmlfmmz@l, (TBDMS),

e Correspon I nNg ne and otectlon Ut'Il N4 I’}\?
54 - dimephvtanaipeprriding g M2, trlethylamme (EtsN or TEA), N

Calh{eugd@mla@ﬁdu (GMF), @HALs of BF;S,- (X0 MmetydbulfokideNBIMSO),

B %ﬁm’h Iﬁggwﬁ;aggwﬁgﬁogﬁﬁﬂggﬁ‘%Qég RS
nﬁatremyth}’fﬁ)eﬁfﬁlﬁle%—dfoﬁ-( EMH]D}, Hi 1pive(@éphedylphbsghin@farocene (dppf),

t%ﬁn gﬁr&%er@m%g%hfﬁ%(?)é e%%&atc{tl‘?épé} k§t9§h§ﬁ{dfﬁ%"(ﬁﬂ?) diethyl

S are

aﬂhgrc[Etz@é, wiméshylsilsd lor h@b&d&l\@ﬁ ethyNE&l psoluegessdfonic acid
%Bﬁsmrétb ‘%Tf\\?HQ)r?f[%bIB hRREsR fieQimdih? RASYERE (LIHMDS), 4-Me-

B4 onspesh (L) Re BRI (o RUBPRARE O aebosyaahydrde (UNCA)

2ethAN oD (DI, CE&V%ﬁhQnaWnbﬁmﬁﬂhﬂﬁ@ém@Iud%m@ Pudtiey Bormal (n), iso (i-),
f anthrani]i mann_et, ai

am nati g
TSecon iy Q5 e 4 CREr) S8 s B FUstoR gy BpupE vl geed with an
| kel ehadetso(] dRigaudy ainbe?. Kiahby NoveartiatreinoDrgaad Qhemistry, [UPAC
I u i Lyted anthranilic acid
d{aﬁ?\%f%dveogloﬁne%- @}%Orgg[Z 3-d] [I, 3] oxazine-2, 4-di ones
useful for the preparation of corrpounds of formJIa
|- A IC%@QUNDSSAN&PH@MH@%e prepared by known
procedures (see, e.g., G M Coppola et al, J. Het.

Chem Cé‘-rggéur?d?s ok e gbnt HveRkion) ean SEGANHE byad ¢hrlty d methods depicted

Ry

plan\g%ﬁ]{usiir §g%'1::1] S{lgyeég@q%b%fz%as(sga ngtr%gsjc!,rnrieegrbselogvf 'Ilhe starting
beazeibls a4l tdugeats nyéd ihgdéreaing thosanphpornddrgeuedip a either available
g&%‘ﬁ%% fnt?errc%agsturp%ﬂ rlllgh as ﬂjéitncﬁgﬁjt%&gcnag &l ?%refﬁi‘nf}ire&) B?methods
olextchan foltbosel skilled mmtk@tayt foiﬂhmtg;pmocwéum S@tfe}:tla ip zeferleheds such as

OSFatlERL Lt ?ﬁ @5@1 ;G &%@H?@\re@v Y“&% lumes 1-21;
lElat cllntroducees 0 - Ni stlktue t. One skil egvlorlllmes
the art wll appreC| ate that substltut ed
2- am no- benzenethiols are available froma variety of
precursors which are useful for the preparation of
conmpounds of the present invention. Ethyl



present invention. This sequence enbarks froma sinple
substituted aniline and introduces the requisite thiol

wQ2@6m2B4chl oro-2 | 4-benzo[l, 2, 3] di t hi azol e 19P@UTERIV05/608856
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fragment ed under basic reductive conditions to afford

the orfho-am no thiol which is2gyclized w thout

further isolation. The reaction simlarly affords a

Gee Lakodko @b@pie@énskmlﬂrgﬂﬁcf'masfoﬂfzatmme 28t editisre Wiley-VCH, New

é(g’?g g% 9U ?P)(ﬂ%re %rttszvet r§([mzf k}gg}zenﬁ,?B ']}_ru.?t aﬁﬁ)f dIEIFmL %@ gvol 1-9
Frrgaheorh M@ﬂylﬂlﬁloﬁmmhmsm Hateroyclio Chemnéstroxdy. derKaéltl‘@k’f and C.
3 RELFERY Iil’%l\fr,ﬁ @/‘Rfﬁp @ﬂﬂﬂa 1%4 tVQP 1@' ﬁz J'ehenszve Heterocyclzc Chemzstry 1,

i nvention. present

idve K@tretﬁkspamﬁw o\ésteﬂﬁ §Ed9 ?e%Wﬂ@éiﬂﬁéé9%€h éf°]c érltlaﬁltfi Organic
Q@Ezét)/o% 'Wﬁ§y &ehe ‘New\/“m&hlgyl eVhIied 11400 T h@ffollowmg synthetic

RNA- d p dent RNAv| rase. Thes nds are
PRGSO S AR hféﬁ%ﬁ%&# ORSQRYT nsfbo ﬁ%ﬁt ngmﬁﬁ coqppounds of the
Presetis@ivetidndantbesyithediadpaid wirioRbioddffreticeto tReddsynthetic

i.nfectiaon. The bare4 [ f

6Fa 186 ﬁf etmes C the Fntils ?W@g&esyﬁ%% l&xe "éllgll«l—:c{]{l]l JBE LA hsévmg
irefieed tothe difclasaxe qoatrineskinithis App elath@r the treat ment

of hepatltls Cinfection. The invention relates to

n UC' eR! stﬂaeuh RialirfaQrasidQhe e rdeaRkds P mﬁ%&e&t k&@tibPfhemes can

particul a invention i s con
b i Wtedred Hté“ﬁﬁfg‘ﬁ éeéregésegﬁﬁ%tﬁaaenéﬁ I‘ﬂ‘tﬁht“&?lgglé‘ﬂ butnot
Sliiﬁhg&ﬂ@['fﬁﬁraﬁ@{ BNA€ph) &?dtalﬁiht@ﬁﬂclﬁbﬁhﬁwtyt £d the like. Such

itions.contain
rBga ot et g Beog B S Erpa e TRt bl constnts

tandepeghalitatthe worl d. (Boyer, N. et al. J. Hepatol.

2000 32:98-112). Patients infected with HCV are at

risk | [ I

o TSR0 09 I Rkl B Rt el e

tdeadneipd pnileraindaernt aimaspheneiay aimaspheriqiTassteg at g eaqtjoy temperature

hass o680k LBSE f789@t@§b(ﬁ1tq3m@@rm@fe préRrably fiSmfaddlt °C to about
Fl aV| Vi rGLdae Igrh%aabh}pd des the ra fl av(: vir

P83 Cyrnd st P PERIEA AP BT oP Ao gmbrent) temperature,
thega,adbotltgo &viruses (Rice, C M Fl avi viri dae: The
viruses and their replication, in: Fields
Virol ogy, Editors: Fields, BSCBEMEKnipe, D. M, and
Howl ey, P. M, Lippincott-Raven Publishers,

Phi | adel phi Pa., Chapter 30, 931-959, 1996). HCV is
an envel virus containing a positive-sense j
singl e-g ed RNA gepone of apprOX| tely 9.4 kb.o
Thet enone_congi ISTE™ 80 nt rlans| at gd®P

(UTRNy” fong open readi \ é{ ing a N"'
pol ypﬁg’t E‘Id;hpr ecur sor f-ap“pr oI ely] 3011 am noH
acids, and a short 3 R The 5 UTR-i s the nost

hi gth tbnserved part of thelHCV genone and is 15

important for the ignitiation and comptrol of

pol yprotein tra tion. Genetic | ysis of HCV has

identified six I njgenot ypes V\,hj,zh i verge by over
e

30% of theg, O% ence. Mg R@ 0 subtypes have
beeA—di-gt i nguj- %UWWW A99RGR?=R3=R* = H
infected i ndivitdal s have Type &4 and Ib infection.

Type Ib is t4€ noSte preval entACubtYe in Asia. (X
Forns and J. Bu , dinics |n1+.ﬂeE]Exsease 1999
3:693-716; J. h et al, Sem™: s. 1995
15:41-63). Unfortunately Typett: Rﬁ, .t»onsare nor e
resistant to therapy than either typeN2 or 3 genotypes
(N. N Zein, din. Mcrobiol. Rev., 2000 13:223-235).
Viral structural proteins include a nucl eocapsid core
protein (C) and two envel ope gl ycoproteins, El and E2.
HCV al so encodes two proteases, a zinc-dependent

net al | opr ot ei nase encoded by the NS2-NS3 region and a
serine protease encoded in the NS3 region. These
proteases are reqU|red for cleavage of speC|f|c

Y a1 .



patents on experinmental therapy for hepatitis C virus
infection (1999-2002), Exp. Opin. Ther. Patents 2003

wa3{obl02131i707- 1723; M P. Wal ker et ah, Prom si PQI/EP2005/008856
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Candi dates for the treatnment of chronic hepatitis C,
Exp. Opin. investing. Drugs 2002 -12(8):1269- 1280;
S.-L. Tan et at, Hepatitis C Therapeutics: Current

St at uGorma dulﬁtﬁmfghmeﬁht ﬁivegmcﬁScanl‘H&tperaerﬁtom4 amino-1-

%E&%ﬁﬁwgav. Tk B e e R O
@YDWGT doned 1 BRdRoRgHve ) WtQQZK WO #7)3fyuinearsion of the 2'-o-hydroxy
2we/{b)ed Mnlh Arolikdr! 1@@@%’&%\@%&% ﬁzaugosﬁm %Nucleotzdes, L.B.

etic,_ nqQninterféeron-

Virazole) 15 in
bFQyspese ée& wMiﬁerﬁéﬁ Ngwclosl 4 P4fepm b i Ph%f\?prapﬁA w.
nﬁﬁ;hblfBM&HeFtﬁst@CE%H 5(6&) 2005:208%). 3@Hpdrahubl¥siddddindergo hydrolysis

I Fl
D AR S0 0e et s A o ot T ey
ridi2250-264) ediidesfsés 4midorand) (1 #n5f -erddeizmebyd- tracil) 15.
nor nmal | n 40% of patients, but it does not |ower serum

levels a%ﬁ/ Blﬂé‘ar ?H fo' e 8138 Sﬁﬁﬁhgk{fcs(iq?'ﬁq—cﬁgkanbe

tOXICI?y O In uceaema ram d
| @rraedp@@tdqy@ga@@m,pqop@hn@so Tihe gonyersion of uridines to cytidines by addition

hemakRLst©s Ha%sénf&g&rb%d&) ehaly BupRSM.aY BdralNick &l (J. Med.

thetreatrrent %Itl or earl
delteny d 999:EREL >a1r7§> @q@@ ?f&ta&% @o@b‘f@a Peffiyans. 11982 1171-
CHI7bR Afterr p&&ﬂﬁﬁéﬁé of the ‘hlydt&ixyll gﬂiﬁ@pzstomtrhw n'ﬁwl@osidé thestarbonyl of the

HER Pl atenig e S E A vl Rl B CIERE Lepicts an
| xetpliey séquiescd €haringreatrigniavith 4 nmetnfeeofdsﬁs4-|t13aqgleoE@€éaohnd TEA
gﬁﬁﬁlﬁ’ }ﬁ&’ lblglélﬁgérﬁgxt Bﬁ#ﬂe%é%‘ije \Q{t@h@%cﬁh? E::Jc?ﬂgﬂag{&f the triesters were

ction ) L
rasppmplished byaradtiag | 7k witheeymoniyel hivfiragdeinatford 4 -afidorara-cytidine
uged. as the sole treatnment for hepatitis Cinfection,
| FN suppresses serum HCV-RNA to undet ect abl e | evel s.

Add | I.EN ' f .
T RN R T T ——
tlﬁﬁm‘ﬂahﬁuhty@sﬁai liritedby atlfmepamydhplqsmhl ropertias aPpoor

t 59
V]?el}asﬁmgﬁ?lég?uecls :g‘ﬁg & {)Xdl ents o@ t}ﬁg]?re?én"t 1r§leﬁﬁ81tl ﬁ‘lrﬁmeg relate to prodrugs

twfaahszldpagecr eu«éécs:deé mth &npmd$hysq¢1ea)1€al @m@pharmacokmetlc
%ﬁbtﬂﬁfek Oﬂleg’% d&ﬁfaju es Ingz%}l gﬁfeﬁﬁz peft Tart@ﬂfeqnﬁ.l;tﬁﬁ[ ﬁﬁ&@sacitfhereupon

e proteln tromt erlvatlzatlg
| FRIGEY o G9EY e Wﬁe@ﬁtﬂg @mopka lopgsorseaim eeayertihe dérivative to

pt!h@tpﬁh{ﬂﬁ HMIE%IE%JA begd 1l @dﬂug "b‘inﬁBfﬁltdleBﬁ@dtfsl’l &&JIDf foheté g1e properties
pro erties co ate interferon a-2a

b 2 aﬁwrt&bls?@ﬁeﬁéa) bl i Parseentrlaotden NrRoN

(r) is aconjugate of interferon a-2b and a 12 kD

nmono-Tied teoxy pREGNg | & “plo-nludbeotidestas abed Ifiréin méEine p gharmacologically

1918:%1\7%%& tg ? ggﬁgndz@‘glfﬁ%& gifg %&%@ﬂzeéloz nWivo '_?g rl%fblofoglcal fluids

t dreanapipes by RGwbigrtafiter adsainistiakion etoj aml@rméq‘c igplly active form of the

Cénh Acbﬁh%%&st% frodd?e 1 ds e Eﬂﬁfa@@% i cSIQUREN PRErugs of 2

I‘IbaVI anduf | FN (i nfra) cf Itsmasstalnleg
ofnawowzcrf&ﬁg@ al %QP%%eébeﬁ%‘? gonefdnagRydroxyl group(s)

W eahe® 200pd IﬁEsehyﬁh&ha c@rﬁﬁo&ld‘@fﬁ orfidd Kiersucls o pagthat the

AR Ky 0S50 2 LML SR B HUETRLAE prodrug it

f ¢Gm1b01:kEls of Fptrouts 1 svhelreik ome mraaota 1mdsowgoapssu¢ha¢cmdpound of

, ; . e )
ok PRIARERE AT BETBLULL NG L enee e e
nrdsexyl groypds)e dixpmplesrpf @@drlas mc&u@@bgt gremotllimited to, esters (e.g.
deygko Bmgﬂarﬁﬁlo@%dtes, FMatdd e[%}ﬁﬁﬁlﬂtbsc %lm%na%%ﬂﬁ%‘derwatwes)
identifi i ncluding, but not ITmted to, the -

aut oprot ease, the N3 protease, the N3 helicase and the
NS5B pol ynerase. The RNAdependent RNA pol ynerase is

absol ut el y essentl al for repl [ cat| on of the

o N o " o o o o o ——y




In WO 01 90121 published Novenber 29, 2001, J.-P
Sommadossi and P. Lacolla disclose and exenplify the

w@nine/R3¥ pol ynerase activity of |'-al kyl - andp@I/ERiokyD08856
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nucl eosi des of fornmulae 2 and 3. In WO 01/92282,
publ i shed Decenber 6, 2001, J-2BP- Sommadossi and P
Lacol Il a di scl ose and exenplify treating Flaviviruses

andi caﬁbsﬂniateis piiseloxy fulhctionah piopps (am iV, X-diadthylcarbonyl), esters of

f l.a
p L b Ig&%pgl %rggﬁ%rgogth%é%& ﬁlor#ﬁol%e%%f-rglzgpeﬁa N-acyl
41ewaatw;:s (ergublh-asety]eibsManfish besesaichifgpasesaridvanamieenes aflamino
'ﬁﬁﬁ!tﬂoﬁhlrgﬂé@pcs oXithe\ERAAH Ol@@ﬂ@ gn@ H%l'e%?s%f‘i(@%%@{ a‘t{ncﬁaldehyde
2004, J. Sommadossi Z. se ﬁ%
&F%PG@ISEI%‘FPS]!“ Comﬁoundss@ “glG]B% % ut ed b D and
b-L nucl eosi des. |denix has reported clinical trials
for &Theetaireg caobpmant ol dafosh hbsbrptﬁ)rb dhiiny sishoktidig after

| f =
ggie()aé/g?{lé;g)? a S%peﬁlﬁg % A@é g%rtrh !falﬂoqlsx% d@a&% fgr I(DQIIY compounds
pyimadilng the lizer alexcanal Wptou%msramd@rgamsm@msmelung, are able to
Q%bﬁmgyrﬂg b rﬁé of%g%ﬁ)oéén P O(?a%gose tofpouflisShhPEEutilized,

er [ at Ives
Vipresxample; HeintRyeowe lP@W@Ha 1378 gnmqu suhjess peqeptabiity such as by masking

Brlrséeru%ﬁigq{np?eaﬁaﬁ Lhaﬁ%tbﬁét{ih Rehl3diteRhaste orTgaetr&are@unar irritability,

tillg)tgrs]u%rl %ijo@%%ggx}no%éfelgg n‘FngdeBﬁroB pro?f o or g%ﬁgned release or
ZIZE\(eizﬁ)lmpﬂdx&Egse of I&Waﬂibrs ok p&ﬁnderdiﬁebpécnﬁdﬂddfveﬂ'yl@f the compound.

%Sgéfer}c(e’g? a 8?1%8?mﬁuc I'gl(l)‘lsll u)ﬁs&)ro f?ﬂ’%; ?@aacomaqo%nrc]l Prodrugs are
fesqpibed ini Bhe Qrggnisédmmissyof Er@laesmandrﬁryg Aktidee byl Réchprsd B.
tSﬁ@er ﬁ'gqegca%%'\gﬂbplteké: IS&IP?I Aﬁg ng@% @ﬁ Gl @b Fx%d\%ésgnﬁhﬁiug delivery

ty of
§ﬁﬂem5" e o3 n QerIM%@élarmaceumP&Iérﬁﬁ%ﬁwgh Prodrugs and

%ta%ﬂ@dl B)B. Roehé, AReriddf PEMAhNREHi &l Aksociation, Washington, 1977;

~deoxyr cl eosides,. a
Tk @6@*{%&51‘6@); ! B&ﬁgﬂ I3fede, Ozt PafieBroh LEbLe 1988 Butmayer o
3B( | Med CHeth. 200k £3(0 )2341-2444,1@|Bmhmeﬁt dtlb, GymtlvegilMerab. 2003

éoﬁylﬁﬁglgl gﬁ%{%a rdo pélzsgfrg %r(é%r? dleBzS?re rﬁ%{b?”lerﬁblﬁe uﬁ) i ous
Vienasiornlgtangs enr deraal entidlesincBesgo i Bodrigs, I\i\@rmdga@rmﬁsd) Elsevier
Eh&éﬂﬁﬁl %ﬁg Sﬁ[m?c rdhth ?ﬁ_@ggrbcf @%Zﬁg.gét@i@ 62 W9y, '%r)ug D3R Rev. 1997

vos ose u nucl eosi d
33 l%éé@ﬁ@& tHeavmenhend-(Curc\Prag Meamh 9O03-b4e1- é%ﬁ"}p ounds
explicitly identified include the 4'-azido conpound,
7a, the 4'-ethynyl conpound 7b, the 4'-ethoxy conpound
7c and the 4'-acetyl conpound 7d. Mdifications to the
ri bose noiety exenplified include the 2'-deoxy 8a
derivative, 3'- deoxy derivative 8b, the 3'-nethoxy
derivative 8e, the 3'-fluoro derivative 8c and the
2',2'- difluoro derivative 8d. In WX2004/ 046159
publ i shed June 3, 2004 (US 2004121980), J. A Martin
et al. disclose prodrugs of 7a useful for treating
HCV- nedi at ed di seases. Both US applications are hereby
i ncorporated by reference in their entirety. Wile
conpounds wth the arabinose configuration fall within
genus, these conpounds are not anong specifically
di scl osed, exenplified, or included in the preferred
l'ist of nucleosides in the specification. 7a: R =N3 at
RL=0H R2R3=R4 =H7b: R=-ethynyl 8b: R3 =CH, R =
R2 =R4 =H7c: R=O0CE 8: RMH R =F RLRH7d: R
=COM 8d: R=R=H R3IR4 =F 8: RL =0w, R3 OH
R2 =R4 = HU S. Application Ser. No. 10/167,106 filed
June 11, 2002 entitled "4'-Substituted Nucl eoside
Derivatives as Inhibitors of HCV RNA Replication", and
U S. Application No 10/717,260 file Novenber 19, 2003
di scl ose conmpounds related to the present invention.
Both appllcatlons are |ncorporated here|n |n the|r




reverse transcriptase inhibitors. Several
conput ational studies of 4'-azidonucl eosi des have been

wo epeiedt D, Galisteo etal, J. Ml Struct. 19P6GI/BB2()3008856
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15

20

):25-33; J. Pepe etal, Eur. }. Med. Chem 1996
32(10):775-786; E. Estrada et -ak,- In silico studies
toward the discovery of New Anti HIV Nucl eosi de, /.
Chem Info. Conp. Sd. 2002 4QBMER194-1203; |.

Sugi noto et al disclos the synthesis and the HIM;{and

H. sinpl ex bi oassay \af. - ethynyl -2' - deoxycyt]

(11) and ot her tv&@%on substituents at th

4' -positiong Isosj es and Nucl eoti ROLER. N

Synt hesi s of 4 anched "Thym dies aSNXI\SZG Type of
Anti viral AgeH ,gBoorg. Med. Chem Lett

9:385-88). T. ®aAda ©H al. (Nucl eosi des NB? eotPRies

1996 15(1-3):287-304) disclose the sypgt ;S d
anti-HV activityl®f 4'-C nethyl nucllgpsiiE%Rn MO_11 ()
01/ 32153 published May 10, 2001, R Squ@hdgégg 1838 Bpase
met hods of treating or preventing Fl age\d!Fiiae <\ F&oR" (i)

i nfection by adm ni stering di oxol ane anal ogs of
nucl eosides In W02/ 1 4 published March 7, 2002, R

Devos et al. di scéo ovel and known purine and
pyrim di n%,,apcl €0 erivatives and their use as
inhibitors o om ¢ d

phar maceut i calNy osi tions cont ai n| ng. said nuc‘i eosi de
derivatives.gn co nds L&ﬁ ””é’é‘ﬂ%‘? st of

nucl eosi des wi tH subdtituted plf &%nd pyri mdi ne
bases. Sever al;of.gfergnces have reported the synthesis
and use of fluoro-nuc e05| des wi th the arabinose

h g\r/]fel ﬂt%gggﬁvgg 0{:12 arng %é‘a{ <?a|lt}dnr%l@sfg§asfg<§ by acy?ation of 18. The
bcﬁaﬁérﬂblcﬁﬁfdmﬁéiﬂk?&yindﬂlmit evixhi aCt@Sretﬁtﬁidn@(inbhathda ot hnfiytdyide in a

|§§$flerrf$t A %sp@&jg& §§IPB car € %&ﬁ%ﬁghde, f’fﬁ?tﬁ gxalﬂe%enzene,

Raliuendid1eN GBBIES Qﬁl(uﬁd)ydr@ndesdoh)tto nlgrSulphatane Mptionally in the

bbb FRnhaRGHe Porahlabaat €l IO ARSLHB and 360° G, but
Ipre¢ferablyoat yerpirpivseshetwsean--aP apd A ¢ranosyl ) - 5-

al kyluracils. Sonme Structure-Activity Rel ationships, /

. MedrheGl Bﬁoril-ﬁﬁﬁ Welerd alk&Be Baritdviitkith &ie féde acid optionally in the
Synt heS| Enz mati ¢ _Resol ution of r boc

feSRRCE 91y B eal S ey bt Raerth 05 Wt Sesence of
A@Qm&yl/chloﬁsfemuatﬁg%ocgﬁlﬁmet@ddﬂmmmlaﬁwﬂ@i, oY amethenesatphonic

q ?/tofdge%s:u?p&%lﬂ?c aCK{ArI}ﬁ) X% byﬂé?\y Oéi&é'clbﬁe%il-'cf bY@ERide/N-
ﬁydﬁ@qydg:cﬁhmd@mrﬂ(BﬁtnI‘BNnearbAzyidllmrdjtzole, O- (benzotrlazol 1-yl)-
%%. Zlg ge ﬁ%%ﬁghﬂﬁn@MMM 0- (H&Qotrg%%fnl RAL NN

est.s and Antiviral
A@quup@t{hyl oA & Mreéh)éﬁl@ogrqu 3518e AR -digegdgmidazole or

I@mpt@%teree t@@p@fytrulr&%uﬁée@ogo ahed 2R @, st lt‘léféli&Bly at temperatures
muno

e 19 IRk Hcyhben at‘ac’fl%}/ﬂt%’&t’?e&ﬂaleﬂﬁtl?“ﬁ“\? Schotten
/Batmnanhynd)fphSa\zeqadouRmdahumro Cont ai ni ng Pyrim dine
Nucl eosi des, .Med Chem 1990; and Montgonery, etal,

9- 2 ' nQf

AI\/(E ta lq%ﬁégful glfcieg va %@g'}(ng %%Pgéﬁéégreg Qgﬁééﬂﬁbed in Example 3
yduids, Oﬂ’@t trigqpl desivatings oaubeipisppisd és agalogous

'}EEM uglﬁg aﬁ raﬁﬁitobﬁgteaacf@&%ﬂ&é o% ahH @r‘i‘({é W d Jlbﬂled in the art can, with

i ncl u he admnlstrathé eo0 fl uoro-
B Al FRREERERHeY adapkihe € lt}?%t:tq S)ﬂttngYStﬁat proggyties and
Fedltith #Bidhi 15 8y sehibitel| of otter Aeylatingeguyts 2- | uor g-

b- D- ar abi nof ur anosyl ) adeni ne nucl eosi des whi ch exhi bit
anticancer activity by altering the netabolism of
adeni ne nucl eosi des by reducing the ability of the
conmpound to serve as a substrate for adenosine. EPA O
292 023 dlscloses that certaln b D-2 1-

o o o S o o L, o o o L, e




pyri m di ne nucl eosides for the treatnment of AIDS which
anong the broad class generically includes nucl eosi des

w0 b@b/ozem be substituted in the 2' or 3'-positPONERLINF008856
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a fluorine group. cytosine thymneH OChrui etal.

(Antim crobial Agents and Chemafsher. 2001

45(5):1539- 1546; see also S. Koghgo et al, Tennen Yuki

Kag 0 b’uﬁﬁid) abty @f&ﬁan%@ﬂepﬁﬁ@ﬂﬁlﬁhg&&ﬁﬁer@ﬂs ﬁﬁoc(oﬁh&ﬁned for peptide

02156 .anad OOOO
Stipeénorooenuapesd s ettty Ehtispe MEAPRIRRAR the amino
anouaof the kinvh@adid mm’ybqproﬂécte@-tg phevayt uncb:s1[’}1‘té¢ arm;ie fgmjatlon

leaved und
473[5-%5% @ﬁg&gg;tflg lg%%ﬁ;\é@ ]?:'rei] dev:clﬁ%%ed gg}lgc};%agl{#iensgggz;:?el e;\rrle under
A-VE{1H [CepeHPBhi HTEICHIRFIHERHT f@‘ﬁ%‘@ aBRREQ
%ﬁiénylkz&w iRl (bhee. &, QHTE@thﬁildyﬂEr*zﬁwfﬂéseﬂiﬁé;ﬂﬁle &s\Springer

er]egé?] ﬁxy&aﬁglf @gn%gﬁ%gfg gaﬁlarr}g&eéiﬁ(gp&p%g methods for the

Whtm}zﬂbﬁwptz@dﬁ @nd ProtéineSREPr essRudce Ratdnn BL B997r Thede refevénces are

rl%qeripge é%j; lgeﬁsi%réllé &‘%&Y@Eﬁ?rﬁ_@ﬁ gflg p?ot?étmgj gg‘%léps useful in this
syvﬁﬂtu@m inclade Nfhepoylometarhonyd- dbok yerbutexycirbenyl (Bpe), N-formyl-
and I@rﬂmn@ﬁn&%&fy‘%%ﬁzd LA WHRE e s %Eﬁnﬁ%léﬂy avallable (SNPE Inc.,

neop astic acti vl ensjve effort has focu %

thincetpamtN: If,uf‘ééltl‘#bﬁf\{@ﬂm#&p nifeleBlsses Wis-ramdorigae
BS REY. M?éﬁane-ﬁlﬂﬁnb%ir&eﬁ%d Qgclit: hafigo efid enbyririiay ere also

@@3 ftetaiyce FRfifE Dlefpr dhod A e o Sodi T3 7414-

hﬁhamco@ora‘ted E¥reigy Egyrrgferdmat.. Wikiilse ma2Q @3 these could be effectively

o e LR LA B e o

mﬂmmrhmvbwnthohenzslmapbm de new corrpounds met hods
and conpositions for the treatnent of a host infected

Wi th AeRa rEdg%nt@h\ﬂré btén dg@lb@@k@&ttwﬁ’ﬂce tﬁé‘ﬁnﬁfo%%ﬁf'ﬁrlor to carrying
invention is: (1) a conp er ein: 4
Rt thzses&mﬁcmmaftép |Pr¥8@ﬁ%]ﬁ ?&ﬂfgs}ergépa %Of BRotested anitio acids
N Be&iPitFinsd hﬁtge)@énsh&ﬁ’l’ ecfmaiwocﬁﬁsaf@)f%rﬁ P. Lloyd-Williams and

%&%SRS eé‘éf[ ]e‘&fluﬁYa gl é)f%geg ARRQ %c1d and 11 equivalent of

G sul@bierdonphingrednosr dehadahieg a@m g, 13- dic&clqhmth:nﬂjmédmlde or salts

h |
s ﬁmﬁa%ég&g¥lcﬁaq%ga1lﬁ b ——
dwﬁr@dﬂmyd% howdd be kypploypdh ﬁrn;n thestarto @ahqr;de x%s&mg agets such as
V\D&BJ ﬂ’fﬂé%otrgacteaﬁﬁﬁl Va8 rh i@ Eﬁﬁydrﬂ’léﬁ REIIBMridés may be used.

select romt oup,

oy sy bou sV A i b0y and i
alakathizetibh btk alp‘ﬁl—aﬁnh@ WEid 1@dllkddhg,§lﬂ®ﬂom3d.3-hyﬁfo&yam@dlhydro 4~
s tpohauoutene b KoBi R Shuh e BBS I b Topg and 2030, -
pllmehykysutdﬁ@lmde (hWamsah hyd §u]Bsstes,tCEheed Bers 19139 1 160d -hydroxy-7—
2D SiroRPof (LIIGBERARTN hop. ERLACILA IS QBAI HRBYPAminium

cOnST LI of " na y ‘occurring

a/mrﬂmuam a@sl pélneplmnnsn Lhi%BtéH@fédaaé?d iupkehaasentrhave van
' &e fptd teeg%agécpl?;@ghﬂ@ S UHY r@%@ﬁ‘cssé & bz P YSo:a0

y R7 taken _t oge r_are
hlglxaﬁpafr@éldlr@ YrpauER hexafl 4P FRho g 5 X ped é%@wz'faﬁﬁmzl&?% Lett. 1992
t $m6£0f 1-bbwdothenl-0Bl@etN, }Dﬂlrh@thglﬁ{eﬁﬁe&fammlmdﬁﬂﬂllemhhireantlmonate

Rt PO W@e&gﬁ%&ﬁ?#%ﬁ%ﬁg%é o PR R R T-LLa3

cﬁﬁamthyﬂn;nmbphyﬂnogmm he@Rbprapho@rer Bl dndarpino, J. Am. Chem.

Iy
:Ilac%\l I?B? W@W % %(ﬁng{slg 2@? I'ig(,i%,g) i tﬁﬁlﬁﬁgﬂzlene)uromum
oqugﬂs@nowgomhater{é Erlsh cWaT seshoirondieti 1@99&94@53@5 1(ag-dibydro-4-
am no acids and Cl1-S unbranched or branched al kyl; R7
is selected fromthe group consisting of hydrogen and
R50CO. (iii) A conpound according to (i) or (ii)
wherein Rl is hydrogen or C(=O OR 5; R2 is hydrogen,




R5 is C1-18 unbranched or branched alkyl; Ris
i ndependently selected fromthe group consisting of

w0 b@es23e1 chai ns of naturally occurring am no BCT/@B20a51008856
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Cl1- S unbranched or branched alkyl; R7 is selected from

t he group consisting of hydroges-and RSOCO. (iv) A

conpound according to any one of (i) to (iii)

wherlel, MREnzatriidrloge, 1 Ilﬁ-t@)a@id‘hh}ﬂhﬁimﬁn t&&&f@)oﬁb‘tmrﬁe (R. Knorr et

N e M

Gexdlyproptasphatel F-subaricias abCariroHLay. 2q9ammam+
%)e?rzotﬁ%dlﬁoﬁﬂgfsqgiﬁﬁeth 1n@ﬁ€sphgﬁhﬁ1 %’J(fagSforp@%ha& éB Castro et

inﬁeff?@fyiw I:%h%% %14 RASbwes r%ggeéléotaﬁyoleﬁéfr@rpxrr()hdﬂ@phosphomum

hiexgfluonbpeiRpREOTBste kal. Tetrahedron Lett. 1990 31:205).
4- Am no-| - (( 2R, 3S, 4S, 5R) 5-azi do- 3, 4-di hydr ox7-5- hydro

Xy t @g}'tlc)ﬁha&fng%ﬁpy tl%l ]%re ?mvelat)(od%?ra N-urethane- N-carboxy anhydrides

((QN%)L(W@W: B Fullexret elo]. zlnowemHs@ytsmn dRrr414-74)6, whmh is
'ng&m orated hereln by reference o) 1 prote e ant'un[o aaCJh carb rides are

| SO i sobut grhoxy aph
dienbed e Ret Raiset applm#len 40 @4/298 1. DA (828 do not require an
@&R{aﬁSn4§p~"—p%)or %0 Euphifi MTheofN i b00) Mufhde Yhpling ifeversibly

e The s eRlipeseistina A TERYRRARYiRG FeaBpainge be raflridentified
withstenndBepyrimentatiod. (TBR53GlihSnidloester was prepared by selective

Qc,‘;ﬁ}{ﬂr{kﬁn‘ 1§ ﬁ]lt'h% Il\ikc%rbaz Ia(rj;gycilrl%e qf}}%%ﬁ) arﬁgllne under Schotten-Baumann

§Ry| oxymet hyI tetrahydro-furan-3-yl ester,
Pent anoi ¢ aci d

(2R, §§ecﬂf§e ablatfor SFREVREI h9Ixpl ErBYSd SH Hlealby oﬁ&réra?e r3dical can

h?/ 6‘?%‘?91‘?8{1}% grcomplishadtyospreng 5%"@‘6’?%@&801% rEpgymegitalysis provides
aslidecketiteanaditione firer 1@trarﬁﬁﬁﬁfh@6ﬁk Cs. Qx@' l%berts has rev1ewed

4 2- di
bABaci Ry Biont L%f?)g&%tl({rgt(fgﬁv e S BT 2@@ | Eﬁ, 2Sad6d; 7699, 1:
UR}, 1998 €57 BlitMxlymandionyi d\(Biotzeidroletppy |Bidlitmyy i99920i2do- 233)
‘(‘“'%8“%@51% ﬁﬁv%cgﬁg%g% ?(’ y p&%?r aﬁl[;/%gl 0- 11?({}?;3@]3 argbinragosyl-6-
meé-g)(xgﬁ H-paiipe withaV@ioeyme 435, an immobilized preparation of Candida
&1&5%3:21 6%':55 Ryther &ﬁyﬁ‘i@% ogte@ﬁpsel’)ecﬁvely acylate the 5'-hydroxyl include:

it tore mhostnse o ramed M (Vo gricled ipsse, CLEC-BL (B
Ankbxmﬁﬁfﬂﬂmrbteawy fAvindd, (BaciHm sp Profeabed; REVAG = P8 BAH s

{fylﬁhl rr%f(yp rf)te%/l %H%Zﬁ‘?ge’fedf%ﬁpﬁse apf ipplags (Netodr | Decanoi ¢
aC|d (2R, 3S, 4S, 5R) - 5- (4- am no- 2- 0xo0- 2i
- py rkipplgsaf-dnzymy peeparitivo-(Bpase from Thermomyces lanuginosus , Sigma

f‘t%ﬂéé/% ﬁ%q,wzgfﬁg%ﬁﬂﬂ% g&%ﬁ@g}%&%@fgﬁ&gﬂe agﬁ T%Jpow ?YIJW
erjy, 'glyegﬁc}aff df?uﬁaﬁlagdypl}apgunds In W02004043894 G. G. Heraldsson et al.

diddbose tRe Gl AT DRyt s Hpa{&e ﬁ)ryelst]enﬁ@dftpﬁ{% fn O)%y Lg ﬁ Weber et al.
eT.]

@?fﬁ? ‘H{ﬂq”% gf’ ‘QPF{?E?CE”C?[L#OQE 193 Qp 6224_ 626) disclos anugznosus catalyzed

toarsedterdiadtiby df methyt olehdnVABYddi e£41r QB S8 ICht. 2003 B45(6 and

3510 Pleslind AG Bigolaces o thermonhilic Slamenjpus fpgiarhich can be
ysgd fQIrSdﬁCtzf.e)bllgtr@mformatlons
oxo- |, 2-di hydro-pyrimdin-4-yl]-carbamc acid decyl

é ;; QDthrel( %b%rt%oﬁ%@%lg@nggt@ LtlQ gst%ﬁhﬁﬂ‘%ﬁy&@ ‘I:nc?lIde( R)Hanson et al.,
Crr AZ &1ty 2 W2 G5-2685 %Y@tl(eal)s of @lobruﬁewnmglt@g:mr e

of nmedi cament for the treatnent of a disease nedi ated
by the Hepatitis C Virus (HCV) virus. (viii) A

phar maceuti cal conposition conprising a
therapeutically effective quantity of a conpound



I n anot her enbodi nent of the present invention there

is provided a conpound according to fornula | wherein
WR06®213ydr ogen; R2, R3, and R4 each are i ndeprOi&P100008856

COR5, C(=O OR 5, C(=0 SR50r COCH(R6) NHR7; and, in each

i ncidence, R5, R6 and R7 are a&7defined hereinabove.

I n anot her enbodi nent of the present invention there

regi@elestivdeadylaticoapbbyttogsiclpRdPfag et @., Sen fetk 8999, W E31A (selective

T

AE2 @ﬁgtaméve 349y, aéln@tand byém@mf%nmﬂwsnﬁ galig @scbﬁ‘tnvatwes) Y. Ota
'emﬂe rﬁlb&&nw @i&eaﬁlomag%v ts@&ﬁeﬁlswm@m dlﬁcmr@égé%efe@twe ester

h
5 nﬂfﬂaﬁél DRstrihess @Iﬁéﬁﬁdég rlﬁglesﬂéar%%fb%erfeif ffar’nm%m@na}vg&fﬁblal
Teéliob 1998, 578-86lifdse kdtali &Is’:yﬁﬂhae@b dfrrncknoaa;ﬂglgackralL kewtew) . T.

CRofiliss 3 Yo Rla SRtk @' e B U ESOBRR B torhlhgrate

prxaesterd); N. Wr@mznwwdﬁﬁm ﬁgpar@twrooﬁa]n@ol esthrem@itureRYy selective

%%Eédﬁw Wjﬁg&g& al. SU %514&%67 %Q é&éectlve hgdrolysw of

10  de¥ rdietlevatinylnapleosdes); %ﬁé’taWéﬁl LB 2003, 4pR3-4519

f(’fe%ﬁ)@éléctivg %’1?&1‘&)!}@{% JfBer &lile-1848 g%ﬁgeéh@éam WAtk et al. Biocat and
cording to

’faﬂi‘ gﬁnatpqg (,1g9%57 h‘é’ﬁ?f ca]%iyzieg r%osalgf: I:iatlon and deacylation of
lgRiceieRbiomeves) dticanot her enbodi ment of the present
invention there is prOV|ded a conmpound according to

for m(Hne sié]]lv\'@2 [ ﬁle art Rx?h]l rfzcdén%n %a%%kﬁeage?ecﬁ‘yéjé’s?eg%an éaﬁ a%,so be

consli

15 aecomph:saedbwnardmédhmlcainaﬂbh@@ogy Iéflectlmpromrmaf |5'-hydroxyl
gﬁtgl s bOAAdds¥i ?édpv?ﬁﬂcﬁ WiEEIRNERY: estb i ARBh b8 the 2'- and 3' -hydroxyls

nent (0] resent | nvention t ere |s rovid .
degtre@rfa@pﬁ@ F'a geqoadl REPtECng gravR RigRWI ﬁHonzleProtecﬂon
@ﬁ& say&fv@gﬁnhu@rmﬁ@ afdricoto COR5, (=0 OR 5,
C(=0) SR5and COCH( R6) NHR7; and, in each incidence, R5,

d R/ are as derl necr herel nabove I'n anot her

mnt af tho nroacnant il nr-onvi—dad
ulluuul meTTIT O — FIIC ILJDIrI. | IIV\,III._I UII LIICI C Ib Prroviucur

i ndependently sel ect ggdff o roup d@flned
her ei nabove. 1In anotherm i ment of the present

a conpound accordi ng t oPH’ or re| n Rl and R2
are hydrogen; and R3 ar@gj&i( , and, each R5 is
invention there is pr8 |ded°%1 conpound according to

fornula I wheqei,n RL and are hydrogen; | and and|np
are (&RS and, Ris |nd( Bendentl {sel ectejMf”ro ©Q)

-—n. o= U=V 3 Wim| 1.0 ol L (|

] \/UI"IDITI._I T ‘FJ . LTUIIU IDIICU \v) ) ) U
;—‘le\;l . C3-8 ¢ oal kyl and optiao 121 ly sub X4 @ﬁt&gg
gReH . I n angtdeiCairbod CRebHDf | 9" GHes AP nvent i G7-169

ttrerleii s provi| degna et hod-oEH r eao-ngta (bmsase 145-146

nadijat ed by 1heddry| I USoGRERT, | $1d00:- ag Pualseri Ng ajisi-137

E&/_ﬁll}.%ﬂllu accot fg—to Cgsur 81—1:3 \nd-'ol_cb}i\_l:?: ”D% R3; 160.4-162.2

=~ R6—and-—R7Z are 3 har al

TCT CT 1T TCAO

difot|tfEr _enbodil feit-Cofst n@i presend 8 nvent i Ao her 47 i s[1083-125.6

pi7oVilled a nef oBowk-Valr ¢t i ng a ditbease mpdidBe(tiShy |106.9-107.3

tilze [HCV virus qmmxdlssfbng Hdm ni stering a ¢aggseund 110.3-119.3

GCQRHIMY” To- Tyl WhHeT erm wWhgr erm RI bé‘zé&ydiz@gel;lo.s-m

Al oy o and-—aaskt DL

-ae-R4 ant—eacn S— g ty
Eﬁpc d from U(L'Ilﬁo nmﬁ’m Efnmcl st uw.r?)gf Cl-1 gﬁ; Lgbnghequo's'loz‘l

drit f/Gohetfebhs| dvier al kyl | FC - cycl dhl kyl . bMG%8nafy |162.6-1648

JuRgtGQwt@dy,phéhyl and CH2OPh. | nHanot her | é4036d) 4ent [148.2-149.9

afist rm)zp;r@g{;pt HNnventl orp}ﬂﬁere I'$ $ Bpr ovi decgl4@ siret Kod 6b7.0-130.

TR oI B ERE IEHI by e Hov- v s —-

formula | wherein wherein Rl, R3 and R4 are hydrogen;
R2 is COR5; and R5 isselected fromthe group
consisting O CL 1 unbranched or branched | ower alkyl,
C3-8 cycl oal kyl, optionally substituted phenyl and
CHQCPh In another enbodlnent of the present I nvention

Y I T T



I n anot her enbodi nent of the present invention there
is provided a nethod of treating a di sease nedi ated by

WO b@6MiEN41i rus conpri sing co-admi ni stering a chopBPIVAS/008856
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according to fornmula | wherein wherein RlL, R2, R3, R4,
R5, R6 and R7 are as defined hegei nabove and at | east
one i mmune system nodul ator and/or at | east one

ant i DOSAGRAEIN ADMINISTRABION replication of HCV. In

anot her enbodi nent of the present invention there is

Pl °V gorﬁggﬁ?ﬁdl%‘? t}?efspr*ege%‘%‘ ﬂvgxgn&h Ky ?Bé‘?o‘?nfﬁ?ﬂé&‘hleﬁw{?% variety of

mnisterin a conpo
arﬁd: @dmumgtratt@nfcbxsmfgrms veragierswRedl @dmlrmtratmn capde iRghe form of

%letB@oﬁ@@taBYet@H@ag@& Hﬁfd' aBEQOR%H@ﬁﬁ@&QyﬁesawuﬁBnJ e@8lsions,
one | nMmune sy Stem nodul gtor isTinterferon,

PAURS 08 alpépﬁnSIQlys pEthe presgnt 18}rerg16>|n§ﬁ9 efficacious when
a8 miAiktated by ofﬂ%itr@tﬁtes thﬂxﬁlﬁish@ﬁoﬁimﬁiﬂlﬁmtmﬁloﬁhﬁntravenous drip)

ForBe Prigh i S Ot N ECHR HE RGPy e dermal (which may
ot spengtretbornetiancatartiapenty buombhowsed, inbdatich myl suppository
ﬁgﬁm%gt?at on%oﬁ%ﬁﬂ%@%tﬁé%f%m1ﬁgt’ratﬁ% 'Iﬁ?x% rgi%rre&{ﬁlaﬂﬂgr of

reas d erel nabove and 1nte
efministzdtion islgerievadlyiozal disingtacsofwerdent dpily é@ﬁm&@glmen which can be
%H?%QQH ek dial 16 e dRERS SR hHiIGANNE e %eﬂﬁh@s fé%&{s@‘tfd AR Gctive
hod of treating a disease nedi ated by t
W? ielonpri sing co-adnini stering a conpound accor di ng
to fornmula | wherein wherein Rl, R2, R3, R4, R5, R6
and Rlcoafpuas odeéinlpedmﬂ]gaasfahap&e@am imedtian, 2 eailts drer

O BB o TIRELTRI B
tamiEts, ngdiuaiits ms! be Me@tr&d t}t;yfotm@f ph}vnmcmugcal compositions and
?191%03% Fgrv\ﬁ«gg fartt fcﬁ@oﬂ%f&tﬁﬁ%t a&&%& fi-Rg ntlaﬁf be

or mul ereln .
remprisedhef cgaventienaliagedicatsdn éo%l‘f?ﬁtla’tlallPé%BQm@H% %%h@rmthout

BB RIRCHAIQMpRRIAS 6F ﬁn&fﬂéﬁn ah eh Qi Posa 8O firfils iy Bhtain any
anof her nucl eosi de

Qt ease b
wt%%fgeéevq %ﬂ?‘brlft?"glfhel A EFRH T e &&H@W&Wﬂ'ﬁ%&fénded daily
!dﬁﬁdgg irkie to Ba etpMybé| ’%’E@pl&rtmbd:d‘nicﬁhbmp@@mld@;/nmyIbmaﬁ@loyed as
i nhi bitor an u
s0dsn ep s B S e PRI BT bt Rl Bl relense

domndatioresnod §quads suah hosedutisnsgaspaiiode\eatgos elixifs er filled

tc%[gﬁeé N do b{%‘sle :‘atg‘slfﬁ gl?e ﬁ*é'lg{ %ﬁ;{@ft@é%zf?%gglzsoﬂagnal administration;
Haslhthﬁfpm of stenile injestahle acrlgggns for P%’lﬁ%‘lﬁrq]rﬁﬁeo féfvpaﬁ pigparation will

Qsﬁﬁlﬂ{)@éﬂu .abBut $9% tBaBL 9B, Ll co u‘hZLs (W/w)L ‘The term
\?%ae%gl}a?}gv'gérs%ﬂme ﬁfr,%a 3? glgézrtc'éd t?_l @I@EHWC? %ormulahons

@3 1108 oA indasidzateRkilldd vihrast Wl[D apthaiaﬁd(that arbdctivi\dgredient

01/ 85172 ak et al 03/037

[SEI?F‘S{}S A e’re:&@@aé%g:gﬁ%emndujg 0 él ga g{gt[ozrg%n or &sv\g)and on the
2p§14dd0dbE8 4isd phqrnwcolt(netﬁrmrameﬂersal WD 2004/ 087577 Al),

thi ophenes (C. K. Chan et al. WO 02/100851 A2);

benzgg.%lt _ ido* astised’ ﬁ&réfh Rpgs tha c%mﬁﬁ‘inldecﬁ%% useful in

00/ 18231 Pruvates (S. Attamura ‘etal
@reyuaing 2 phermacauivgl CompaigR LNy B peB29yic and neither
PYslbgicallyniRS offerwisa bl @ésirablef arrd 1ncM&sQ2(:19ﬁ=21€e&héi Jre acceptable for

rlmdlnedlo Bai | e

Gbfexmaie o RrLos e o pacishg e e exgy GBI gynsed herein

Ahdludashhodaomamnddaorethtn vassych.ex®pieBai | ey and D. C.

YoungV\D 00/ 10573, J. C. Jean et al. WD 01/77091 A2);

p h o n?/} @F&gﬁ%ﬁ% aélgyﬁlvcg@t%ﬂe'lg Xa?‘r'\ﬁahaé)f E a&%@&&&&%@t may also initially
sprommmd astve ﬁ)@f%gpt jwhich it did not

| ntended to rral ntal n pressure on the HCV virus with

mul ti pl e drugs exhi biting potency agai nst a spectrum

strains and nutants which may evol ve. Thus conbination

therapy can be readl I y enV| SI oned W|th these or ot her

I LY



I nterchangeably herein. The phrase "as defined
her ei nabove" refers to the first definition for each

w@e@xp2831 provided in the Summary of the | nvenPCDREP20051608856
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ternms "optional” or "optionally" as used herein neans

that a descri bed event or cirestance may or may not
occur, and that the description includes instances
p\ﬂ&@foﬁsl$@bdseé§\/ emt may evnrpositivtlgaffecttbephis mandlyinasticsnt edd active

1n§5e\9€en& mﬂ@t egq?e%? torh,ostthelj: %ut{?%%{mbﬁn tﬁﬁf)bcﬁp aﬂ'ﬂegphrase
frotrbecsiosly ztcmpé@blamlt "1 atcomn@u@fég@msm %rt@%l?h@@@ceuﬁcaﬂy
P& aHl@%HQ%Eéttﬁ&s%%em% r&ﬁéiue@%aﬁﬂ@&b\% i SR off BrRY Iﬁrérﬁ

trtution. s of  t e ion
R S pBREBD A B fﬁ%@f@? SRR agids such
EANIOSH] bisc £5d nydr@l%tﬁﬁ aid, @tﬂﬁhﬂﬂﬁid@ nitbic atiy, lﬂhﬁphonc acid, and
e nucl eg

%eq ot IaS tfl rgani accfs C}Z: ct1 c14§:, 1¢ aci H oic acid,
t‘étr 8EPEOME é’%arnca $P°48 ﬁaiﬁ SOICEAPBREE St "TRe
cy’afd;&ntanlepl\@mmoamd),r@ycoba:mcedmiyal\etdaqé|litdmeracudnmalomc acid, succinic
%ce?rln Iﬁal craecuP rn?il{lﬁ RY4 efuﬁlran%g tﬁﬂ:&h@b&é{ c@tlx‘fcectﬁlfdolﬁér?vzgir?k?léln?) (4-
by‘d:mamza)ﬂ)bebmlh a¢1dm1maémc egsh I@anderll@@@ér medyaniiionsasid,
@@Qnés'ﬂﬁbﬁlc%ﬁt Y Qf‘e‘%dn@%Hﬂfoﬁﬂ: B tip) ?ﬁy@thfaﬁésmfoﬂ_lh Qcid,

ure optical |S0 can repare erospeci fic
Eenrenesitonicesih be TR R e AR TR
fcﬂﬁé}ie‘s’ﬁﬁ)rﬁé/ affyaphbrsutfbhiodsid, @mdnh;alsmydi@[rz 24 amDDEene~ 1-

T TN p———————
Be@arcama auid, Byurghsutfatic eddghmconivr avich gbyamistagid, hihtoxynaphthmc acid,
anl%gl‘ilé %l['c?lsggﬂE a&é" mtl {c?d %ﬂﬁ tlg@hl&'b B?Lﬁ %Qtsff?ﬂ’ﬂé& When an acidic

convent I ona
pREOD nveeselstantther prrentt dosrponngteither ipprplacad by 2 amataljen, 4&p> @n alkali
%‘%lrt#l ?éélﬁ gg%aﬁhé( edrl iohzé&t delfdé?rl}]ﬂ}?gn ;B cadraHafR$8th an organic base

éléﬁhraé§ﬁgﬁle aﬁlglnf:, lggg)o angne trie Pﬁ%lsmg%pgngeqﬂ;rg}r{e?ﬁ
i'i‘[e&l@)ﬂ labaHine Xyt Hha Coﬁﬁ Guﬁd%rdﬁforahﬂa/ I whith auskdic can form

rein de tes a n nched
RGREarSOTY AP B CONVAr AT T P Tas oAk gighgt such sls
Thebé errried botvecomlingyio' metbndd lewvaninthbadnched or
branched chai n hydrocarbon residue containing 1 to 6

car bg léf&%ﬁeﬁﬁg ﬁﬁﬁﬂhﬂﬁé Eswh&mﬁblg%b?ﬂls, gﬁ&ﬂﬁé cachets,

i nclu
suppmsitgties, a dyper@tb e;gém . Aol caﬁ@rwmeoar—mnor? gubstances

Wheh Bgy &s& Hétfak dithQls, %&ﬂlﬁaageﬁﬂa esroldtﬁlﬁms, Hforic&hts, suspendmg
"phen ' is is intend

AEE %E’Ef{eésn PS?SRQ’PﬁWDt@,%let thg&gférgﬁ\% an ﬁgf:ﬂ)églatmg material.
Sl bSWdéI@I thé cidrieh g@feeallyds & ﬂ@e1$ divideidtsubdivhichas & atietird withnthe finely

tdgvﬁ% |Vf:< mellgil)lféefng %n ‘%égla g‘; ég Comoéjblfl%ﬁt g/ raﬁgmkgd with the
cawiephevipg tlmmsessaryémctng eapaamusmtaidb ptt&@rﬂmrwld compacted in
QIF'{ y S Loy Lm%@&ﬁe@ Qh&%l’é canAQ‘s i L&@élbﬂ%ﬁ% !ﬁ)ﬂlted't§ gnesmm

group having one yl am no_ substit
Tarbonatienmagagstian Ripiratea qagwrmqt@ﬁenp%ﬁo@eé%%ﬁtarc > gelaiin,

% £&Bﬁh %’etﬁﬂc@ﬁl?d%@ hediueh @drBo:@)rﬂféfhyl@éll‘ﬂlﬂée,aﬁod&ﬁélﬁﬁgiwaX, cocoa

erei.n 3 or nore dro n ato
fet |a¥\1ﬁtﬂéfa1ﬂffy %lﬁ@rlag)éﬁpar g‘?aén’fnﬁa%gf){}ﬁ%fl}ﬁﬂf“"e
1:0 ﬁéﬁli;fedlhi_sla]n;ts, flatorgrobitizeny) buffers artifividl hyd natural sweeteners,

tLifiuoro hloro t hyl oromonet hyl ,
P o rert bR S R AT M b et by
1-bronoet hyl, 1-iodoethyl, 2-fluoroethyl,
2-cb |Lg[mé1f¢1y111ulatgolts|abn@eq :hyﬂableior q;r@lj:g’bmmqtratlon include liquid
, uspensions.
Jo e Bl By o SRR ey g gploigae s sespenso
herein denotes a saturated carbocyclic ring containing
3 to 8 carbon atons, i.e. cyclopropyl, cyclobutyl,
cycl opentyl, cyclohexyl, cycloheptyl or cyclooctyl.
The term "cycl oal kyl al kyl " as used herein refers to




The term "al kenyl " as used herein denotes an
unsubstituted [or substituted] hydrocarbon chain

w0 agboald4having from 2 to 18 carbon atons, prePEr/aP1095/008856
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from2 to 4 carbon atons, and having one or two

ol efi nic doubl e bonds, preferabby one ol efinic double

bond. Exanples are vinyl, 1-propenyl, 2-propenyl

(thdeyhc)lu@df solidifoitre pydpafationt which a'n"dﬂﬁtetrﬁiemto Bt kyrvetted esliquid form

%‘egaEagl%hﬁ gmrﬁggoifore (i} an E’I n@%&% L ggg g{e % (r)l% 18n§: EC% eQample, 1mn
2qucoud pogryleoe gh’t:drsp]quoam dr ay ngtammemdslf}magnb@gsh ] leathm,
gﬁna{l LR oRand ﬁry%c?f@ " REBIAR kaauaaﬁs éaw% 8y dissolving the

es are et prop progy
1ctwcynmonelztlww>ﬂm afding i ﬁwlmn@, BioRs stabiligipgy and
gﬁclkéﬁﬁégde{g%%@l Aq dﬁc{(@tsa@eﬁﬁomu%tpr&p&&gbwa@paﬁﬁp ek ffely divided
ranched chai.n ‘a X rei.n
wrwwaﬁlnoge%@na@ft?rﬁ@ﬁi YistytBiat é&cw%g&fﬂ?%%ﬂﬂ%?yc gums,
E‘eshfsomyéﬂqkyllulbsq) sajiyimaashoxpmbthiylcelbodyse, hndothet exly known
entyloxy hexyl oxy, heptyl oxy i ncl udi ng
fﬁ%??%ﬁ %% i " Lower alkoxy as used herein denotes

an al koxy gro E with a "lower alkyl" %roup as
prev The gq)lyipdglfl srédhe migeent Eyventien mpy b fermuwated for parenteral

H)%Iﬁﬁ!rﬁy n (e b?%ﬁ gctﬂ)%r Rr Rx AN bERis 3n)j H&Wm%ﬁnﬁ’éus infusion)

ranc chai gr oup mhereln t
30 Mg beipsesaateddr it é%?ofeve In ppRARiee 1 eﬁ#@trﬁy%r-% gl volume
atfiyibh Br th nﬂitﬂﬂ@&ydohfﬁnﬁars Wrtb af aﬁﬂédﬁp&serﬁatbﬂdt ht bopositions may

T MO e e
Exampik aoluB6rOnR qubeusgiotyefhylane Zlyicyl. quarrmle,slo_f oily or nonaqueous
gr%f%?s %I.HMS{Q’ sgiggntg‘ EV%hI&%g%%ﬁ# pt%%gleﬁé g@?ctslwgegh)(lgnaesglycol,

fer 61 f

wegetabheoibs (4.¢d ehm @J;O w@mﬁa orgarieesters (&g —@Yl ate), and may
@@ﬁtraﬁi f&rﬁula%o |a§é’ﬂts chhaaﬁ )Si'eséreﬁ%eﬁteﬂﬁ\ﬁ%l SmASidyi 5]’/ ius?é'iﬂimg,

ar are i'ned her ei er.m alkoxy
st renerliprdrRsress Hnia) RIS iU e ey b in powder
\hiing, bbitfineDBpedpticiselaticd &fsteré salid (ﬂ'Sb ﬁcﬁplﬁl&dﬁ&b @oen solution for

TR B B PR R TR D Broen-tree vt

et hoxypropyl, propyl oxypropyl, nethoxybutyl,
et hodyb ubmppupdmﬂxhopgpbmtynvenbm ;ziamby:lcf@mgzmlated for administration as

g%&'s t8fi¥sb % 5?9\@3(?5%% %4 nﬁthpé(aﬁgt@); X‘%‘ud g?@éhdes or cocoa

oxypen ng their 1soners.
nyttgm Kiystimslted aaé thesactive eoraponans isclisnergd be m%ﬁwelYoﬁor example,

lB';réﬁﬁ Iq{é%&téi othogd ht@é{ﬁ Akl tg.@l? t@@l?ﬂgnﬁgf&hﬁérﬂerﬁ sized
are substituted by a

WVH&%%@O@W£UHDOE%Baﬂ?ggdggg hydr oxynet hyl ,

1- hydroxyet hyl, 2-hydroxyethyl, 1- hydroxypropyl,

2- hy dﬂmexympopyﬂs of3hbyttsant yipreatiyh de}hérfmmlamdrfmmagmal

0X
ﬁéxrnémﬁ%g t%egsaglﬁg I?arfliv%ﬁr(]sa?ream L#S %[s) ﬁg Cﬂ‘f‘%ﬁ%ontammg n
pdflifiopad rtla,e aotiyertige grc@w QOGS RSATN ém@a’nb@ ﬁheaarrtjto be appropriate.
hydrogen atons. Exanples of suitable aryl groups

i ncl WE‘en ilired rf@rrﬁ@[‘éud)ﬁsr@ah &g tp}éi)ar&f'&ﬁﬂ lent%ﬂg cHARMS Addpted for
1- nap hyl)... Suitabl

(e .
shtsatpd eémrgrqlgﬁ f%lF%ﬁF aféméns;@ftl@et()é s 3GivE tr’f%edg?%u for example, the
Q:@ﬂfpb&hd@@f taé pﬁds&WmveﬁhKﬁ 3y be ﬂirifmlhyéd inatfatlsd¥ynal or subcutaneous

| Kk
g et el TREAAE e Bn ey gpang relowse o
e ¢mrmui~dny apessafhand ehen patieyt cof)(*{iﬁdﬂk;/ Mthrakxma}wh)f ragimen is

t
PO A LR TP DR b s
3dh@1V73 selid Bempoat dH?se@mp&upﬁ@ﬁmtergmﬁp sTve combiaged with
"al koxycar bonyl " and "aryl oxycar bonyl" as used hereln
denotes a group of formula -C(=0 OR wherein R is alkyl
or aryl respectively and al kyl and aryl are as defined
herein. The terns thloalkylcarbonyl and

o . o o Y



term"naturally occurring am no acids" neans the
L-isonmers of the naturally occurring am no acids. The

woadognaisky occurring am no acids are glycine, BPCHEPIU65/008856
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val i ne, |eucine, isoleucine, serine, mnethionine,
t hreoni ne, phenyl al ani ne, tyres8ine, tryptophan,
cysteine, proline, histidine, aspartic acid,

asiparatigh rehamgkey eariAzoae (Hdo@dcubm)n:h)heptan -2- one) Sustained release
el%%}p%% %}&%&Teﬁ%hgcut%? {y'i‘ﬁ?to t? i duBlBG, A 'M;rer by surgery or

cnal ns ur al OCCUFfIn

avﬁqim Ak gefedermpbiimpjents emﬁ@pm}qtte the cogqaw infa, 1@1 sﬂh@l:ple
i%%ﬁ%})g}ﬁé&eﬁ , sfﬁ'&bﬁiubb@"@%m@%@tafla%@&&hﬁer,% Cﬂ{ﬂ}%&&g acid.

wherein Ris - H2 and p is

. Copetlormel RS e h osrasiGHEy I RO A, ccipient

afe dedtritedoh %mwm [[iiél Sczen'Eh &nd En’anméea)yfyhrammag 1995 adh'tedaby E.W.
g\iarglphlg[fael%gltlbl gdrggga?nly; ﬁgﬁyggcgr{soxyﬁls%ﬁ%hlah al §lfd

Toventlation Stmhytdnasdmodefs t}wsfectnhleh@mmwwtbméhs teaghings of the
Mﬂgﬁ’ tcplgrogfg% fr?ﬁxghgf)@s foﬁhﬁ}éﬁbﬂi for Beafcufdr o &k Be admlmstratlon

ereln S previ Qus paragra g
tathot es‘@ylpr%thes@mpssmegs@f the bessntmyeaion psiah Ogﬁewsromlsmg

R ErapRati€idlivaéy] S bronmo or chloro. The term
"activated derivative" of a conmpound as used herein

ELARTV R T PN Tt -
de sthiee deldtlefor etamida abaydre, eabily aak:omph&lhé by rnmgpnmodlﬁcatlons (salt
C}{i'rnlo %{1&1 leSeQflat Hogggq%lﬁkl?aﬂ'e%ﬁ%ﬁﬁn a&ger | g AP 86l i e art. Itis

P85S ach or mat ative ar
alsotvettivggtin greourdinegy shill pf the erfdo maditytherayte pf admimgiyation and
fcfo n%g?@g%ﬂ.gﬂ OFQ ﬁﬁhlaﬁr B@zﬁ 15}?& inQrdée Rirdage B8Rl pharmacokinetics of

und

renders ac ed.form nore
éh%ﬁ@sfmt sp@P%nqlSefsb mawnelﬁn B‘f‘{%ﬂ\f &%Cég%ﬂ% tenfs, the
context of the present invention activation of the
C ar baphg t@h@&ﬁeﬂa@eﬂieabﬁéﬂfﬂcﬁﬂé anountpas teddereid heatesmamount

%l Al tg gf(ﬁ%e rs%PB rseeag%n glsa%zlkgféddd] é‘r\]&'qgc?g‘se will be adjusted to
d:hdf hﬁlmxadm rf{q-ulwdﬁen@ﬁméacﬂ)) partitrilaccasd orfwt égsa@gmmm wide
6}{}%8%( &?Eﬁ%&g ’ﬁg@% gﬁgﬂeggﬁfﬁ@é?u as tﬂ@ §év¥ﬁfy' 0f¢Be §i&be Be treated,

dhkgge anndcg@mr@lrlw&hs@n@neg of fies 1%!@ Qtiler misdicamenisavithgwhich the
jﬁt@@ﬂ‘ls p&fg Beaed Ak ayifte aldforhLsMAdnRhREeEsH MY Be@uEfereades and

St Loy BoEAEmEol LUR, D Sl BESEST 5By doe

Cdf@Btvaah abQ@EDL01041d abodt (00) mgkg bbéy eaipht yerrdayshiedd bk tppropriate

% 3%%?(%%6%2@8{1102&2%@%1 hatit ntgcp?rgi))& 4 gr%?er*e% (ﬁﬁg dosage is between
pbotre@.1 and algew 0 g/ kabedyi weiglyt, mpder mgqrreﬁlmbmcbfrboalﬁ #00 mg/kg
%d?%ﬁggﬂ“ ?@ rdoﬁ f?re%&:tdelcd 0P g(?ﬂtgﬂ[eg fjﬂﬁJ “Thus, for

rep resentati on %lven
tadmgnigiratien tod 20 %@mrﬁ@atthqﬁpsas@ r@ﬁgecmﬂé@qa 9@%@55 ®Ad g per day.

(The dhily db&%be @fﬁl 'ﬁt,sacﬁnfrlk@éigcﬂ hefhglvhbsage bBinadioMed UBeges, typically

&@F‘ge J 3(néll %%036%%1’6]& Q%Ye EJ egﬁrtaﬂﬁ &r%z %}qgggltgg%wtﬂ simaller dosages
| W\lﬁtl@ afcdéss thasths bptlhiﬁtlfﬁ dwdeiof the c&nﬁﬂiuﬂ‘dl Theregfteanthe dbsage is

bt B Bkl yRAL B Pl aheg B ondfy AR i fent i
treathapy Onasf ustivkriekiliin tneatlrr&dlmaeqa clesdribed dericirt willdrd aby, without

8 i &}gérfrﬂerﬁgu&{ .ﬂgﬁ 113 ifhck BR %@B@Hﬁl'!&o gee&g@fence and the

concurrent or sequent |a adm ni stration_o drugs

dtsclasisres ahthis smmlicaom to avcerteneriherapertisally pigeciius fotat of the
&Hﬂmuﬁ% biehe présvatibe@flionToes §i0EDfiseads an patidner ei n

refers to an interferon nolecule covalently linked to

a polymer which alters the physical and/or

phar macoki netic properties of the interferon. A

non- I|n1t|ng |ISt of such polyners |nclude

o R o o o o s s T o



The position of the equilibriumis dependent on
chem cal features within the nolecule. For exanple, in

worang/oalsiephat i ¢ al dehydes and ket ones, such asPCT/EP2005/008856
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acet al dehyde, the keto form predom nates while; in
phenol's, the enol form predoni-pates. Conmon
pr ototropic tautoners include keto/ enol (-C(=0-CH
Griyerfetd h the&ﬁlpeﬁhﬁ/:dﬂl?l afffectivcintbunt Of #@mpblind of the present
);
n@ tg%;rplé,ragd o.}lzﬁ ei]%no]tn% Vé)re ggdiwgéarl{gntlﬁrg(aﬁmg is F)i Amount effective
tteteelugeaﬁy virakldadhet ashinyy e Ishstaing g@alarﬁ@onweto ;ﬁh@rsmn t Useful indicators
es%ﬂaﬁféd? Qﬁgéaﬁlsf%n‘gt%r{ tolthb! WﬁBd&nﬁlﬁﬁ%u@Eretﬂlﬁ limited to liver

conpoun S. e tern1 vate as used herein neans . a
@b?ﬁﬁuﬂé"aﬁpnﬂ% seTPNERISRIBIPASE lexels an ne%%@ﬂ@@fnatwafmw in the

fivirt e doRfrhisl @and] & twii€hs efilehddLroWe exemplary and not limiting, of a

non- st.oi chi ogetri c anmount vent
ARk a s Farirae ARLT Dbk S Brsp e e sinicet
asseysv Ghabdink embodimdntxofthe atvenion ac effptiabtreatinent regimen is one
m nﬂe?ﬁ{e@%i‘i‘qe\ye tE wé@{hsan aBo&{ %Cﬁj/ﬁmos%m The term
neans a comrpound of the
|nvent|on or a salt thereof that further includes a
st oi Hrhasivesr tesognizeddhatstrageeristantratienta bR @n emarey after

B%Bg%mré&&ﬁérﬁ%ﬁi SNintiviaPAgTRL. 5k AésistRIcE Bfost %ﬁaﬂﬁé&‘urs by
cl at " erein nmeans a ,Go

as, use
PRRIEHT 1. 85 4 Sheodeh R aBrPPITRG R %ﬁaﬁ&&aepw% most
ltﬂh&dllﬁien tHé&:bseCdﬂHIa’I fk&efsﬁ anascriptas, proféh&l;l 0eDBA pdiginerase, and in

B e TP B eerSE ke s Reghis Bk s e
effrhgdefa diugtgd bq proJongad etugmenteddorn dekdaned, byeaﬂmlmstermg the
f‘ﬁ@ﬁtﬁ@ﬁ{ e/orrafﬂlﬁaacm &@a}k&gmﬁ wifh Nsday g8 ARABEAZOL HAR Gheira

pressure |
chmpaund s lfﬁyrengnwmtm féqmtb{tga@se ] mh%.wénaple drug.
(A@fe%v@lz tﬁg arn‘f@%ﬁ&ﬁ@ﬁ&s'\@]bdlsﬁﬁﬂtroﬁub%@@ﬁ&%ﬂer of the drug can

E%rgflgas Ogt;ﬂllla%}pnaqﬂ%}\%maalgn(t%by general combination therapy is

kyficaigipreredtyd ever Abgmenyh heBapydicbyise aribdates muligple simultaneous
{rdr oc%lt_j%él de (EDCl), benzyl (Bn), ra-chloroperbenzoic
Af > butyl * (Bu), methanol (MeOH),
benzyl oxycar bonyl (cbz or Z), nelting point (np),
car bdinglseatind antivza lagent @i the tivr®@ME of EsKslin one (i odiment, can be a
:Z %g 4 Y0iOk S, %Pt?c]h%h @P %111&%? il RE e SRR
et hyl am nosu ur trifluyor]

psifle earhpqundiirem) alteangisi st Odgﬁ@&e@tfgﬁéasegkl)&: the second (or
hhigdy D ardeal daﬁ%e(awease]lnﬁlbﬁor

d| azab| cycl 0[4 3. 0] non- 5- ene (DBN), N-bronosuccinim de

N oty g Ry iop LR SR ey b

ynaﬂremt umaqlulemm:ﬂ efithaesteet toREE)qf the MNicleoside derivatives. "Concurrent

%1382&?&% lag?%eng}%ﬁélﬁrm% Ws ad%fl sg tg&fg@ th g%%l?{ﬁttﬁe same

azmlca;rd&fgrmtgur@es( B@,qnplstrph@my tv(q:xpr)more agents at the same time can be

%&m Ag@@femnﬁﬁ&ﬂ%%sh@aﬁﬁn W 6PmoPOMRYE irRREdiSHY B By
inch (psi), dieth |so§ropy mne(DElgg) py i dj
cphstynt m@%‘faam%ﬂ GRS HaRPR B WoePT mesepiapagy 65pch = single
henReigehire, rt or RT, N, N-di net hyl acetam de (DWA),

tert butyl d| nmet hyl silyl or ”~-BuMe2Si, (TBDI\/B)

¢ LN LA LoD Rl L UL O, 1p s

@ES}S@@ p{ephiefiodiinmbHivideslihfooxiitidose OMBO)ining appropriate quantities of
ic!tff{fg E&?g(%éhng n?ﬁé Em(t E)iﬁé)ﬁo %arl{lebe a d%aglecgged freépaéatéon, the package

p@pﬁagﬁgg His¢8 Fﬁugﬁ'@t@ pgtmgﬁ@oeq-mqb)as packeted tablets, capsules, and
I, r-fo5-(di phenyl phosphno) ferrocene (dppf), thin |ayer
chr omat ography (TLC), ethyl acetate (EtOAc),
tetrahydrofuran (THF), diethyl ether (Et20,
trimethylsilyl or Me3Si (TMS), ethyl

. VAL Y



Fi eser and Fieser's Reagents for Organic Synthesis;
Wl ey &Sons: New York, Volunes 1-21;R C. LaRock,

w@orvpretsensi ve Organi ¢ Transformati ons, 2nd edP€T/B8P2005/008856

10

15

20

Wley- VCH New York 1999; Conprehensive O ganic

Synthesis, B. Trost and |I. Flensdng (Eds.) vol. 1-9

Per ganon, Oxford, 1991; Conprehensive Heterocyclic

Ehedestin YialsAr aRpoldksr Atsakthe anit dosagédforne emn feEdsapsule, tablet, cachet,

Per ganon fQ 9 vol ., .1-9: ehensi ve:

I TR el df Bt fbonite Bl B BRI Ein pagfased form
Rees (Eds) Perganon, Oxford 1996, vol. 1-11; and

O gafikemPledlct i ons, Wley & Sons: New York, 1991,

Vol unes 1-40. The follow ng synthetic reaction schenes

ar e W(@R,SRMS',S‘R%ISV—AEiidME},@Hif&ﬁf@cy@h?&@ﬁgﬁé‘th?ﬂeﬁﬁhﬁd&@—furan—2—
e

c unds .qf th re t invention can
gﬁgﬁﬁwlﬁgl,ne'a?n%d&éﬂeﬁ s nmodi fications to these
synthetic reaction schenes can b e made and will be

suggested to one skilled in the art having Feferregjo

t he di s¢%3uoeycontsdrded iy ol f Appltdpdat i drng cIbe step 2
starting rra al STana® he i medr at eo of r?(%zhe

synt heti c gacgjon schemes gefin Qg isol ated lange  “on
purified if desired using conyentional techniques,

including bu®not linmited to, “filtration, 22
distillation, crystallization, chromatography, and the
l'ike. ch materiul s can be characterized using

conventi I ansg,.d,ACl ud Si con@bgm(io?‘\d step 4
spectr I?ﬂa a./ Un E@mecﬂf e to %tr@w he __3_,.
reacti gns _de€scx i bed herein pgeferably are c t
under 4n ifert Y4t spherephg& at Rbcgﬁheri c pré‘s%gﬁkf?eegafmé
reaction tenpgrature range of from about -78 0C 9
about 150 C, nore preferably from about 00C to about
125 C, and nost_ preferably an@ conveniently at about
room (oHOaxpjogpt ) tenper at .g., about 20 OC
SCHEME | \L3\14 15 17b: Rgk mpounds of the

pr esent i@lyﬁnt"bgn can be poEpar’ed from 4-am no-| -

((2R, 3R, 4S 5R)-5-azi do-3 L

4- di hydr oxy- 93 hydr oxynet hyl -t et rahydro-furan-2-yl)-1Hp
yrimdin- 2-one (13; R R Devos et at W02/100415) by

et P B8N 8 HRGeR oAB fa215
Mycingdinedes, L. B. Townsend (ed) v 1, Plenum Press,

New ek 1988 pp 50-53; A Hanpton and AW Nichol
B ochemi stry 1966 5(6):2076-2082). Anhydro nucl eosi des

conai g (a0 50 P kg, T3 te rshag idsac (RERE) agpapglurvied in THE
Y9G kD6 (A29ol @i AB4dinekid D k?)fiﬁqll-ﬂ% (&4 g2 wdoadited dowly tddthe slurry

SR RSB SRREER. °BShpd B s vas
ctiredevemighitéch. d8ih) mabsuazﬁ?ﬂ@ aohisgedunpglste cPheersion. The reaction
SHBFE TR S 0299 DAL At misure
{distled pnder mpdersisvapuiine kvhdle adfling (sppropsao! @pevmumpiggernal
i) B 7 1
rsé&wn@ﬁamsyaaﬁoql?fﬁtorf)@é%fsapaﬁu%eﬁéa- 72 Gy 55t ged grernight. The
tgrecipasted psodintiwey fileded amdwhshad witd igipeopanah (2 b6kt )amddiried at

Wt h nia. SCHEME. 1 depi an exenpl )
s Pl vk SRR G sFEGTD) Sl RTTATERE 83.9%
PB&bryand TEA affords 17b. Displ acenent of the triazole
wi th anmoni a and cl eavage of the triesters were
acconpl i shed by reacting 17b with amoni um hydr oxi de
to afford 4'-azido- ara-cytidine (M. Wile
nucl eosi des frequently exhibit high I evels of
bi ol ogi cal activity; however, their practical utility
is often limted by suboptiml physical properties and
poor pharnmacokinetics. The enbodi nents of the present

..



conmpound in order to produce the desired
phar macol ogi cal effect. Prodrugs of a conpound of

wo-orak41 are prepared by nodi fying one or noPEI/EP2005/008856
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35

hydr oxyl group(s) and/or am no groups present in the
conpound of Forrmula | in such-&4way that the

nodi fi cation(s) maybe cleaved in vivo to rel ease the
par egtep orfrauoid acilar(mJ,Bng SRD}ézl-bmheoxlonpmamds Bf2,Fdiaxot H4-

4. ' : ia th ound
SRS LR S B i

cleaved in vivo to regenerate the free

gr oug{ssppensioarii2d 4150 kekigdvie@e (oA kelines tr@@‘td W}é 2p%tsodium
|n'1éﬂ16>§@e §Ruti&S 18485k o thaﬁfeﬁél@dr%olutlon, which was aﬂowed to stand at

k noacet at es,. .for rrat hat es, fates
ah tb%’né b 3&3@1:%‘@)63 %%F‘E%Y ¢ rﬁ w&wmure was then
fhddet ﬂmlutgj’rﬁnfm‘rniﬁhgmobpﬂ‘dhdlm trﬂib)ﬁjfla&r ih eethinol gsieparsd in situ by

:)aa %C aﬁgq()k%ofé&]#@%&? %‘?Fté r Of"gj ﬁ(égf;/ I%et étPle gffy{exf/étéle{dsig 19 kg of

M@(@Hﬁ yThe redctidemnminthireees esncesmateﬂfzb agee (Amidrreh mmnméﬁb 2€) and the

|
UL Sl S 1 R BB 5L e i
arshanpl lavelomasaund¥ G shorkhsl rasqltlramultrﬁ ef ¢rude 22 yagdiluted with
REQERHEle ANk PenBhARA EEB d@i%fvaﬂﬁNMzmmk )orBen@l;Hr I ng

%H??S %lgt@lﬁgc?fgp af c?rg%b@@ Q@:gi axfclﬁo lgszggﬁ %);\A(;ere Slurried together

ffi hawBdnitrile (45 kg) @o bxtvek azidd lﬁmsice&imtrﬂé hethe ustetiasy anthonium
\?z@an%ge sguprg%aglﬁ!l ¥re rﬁe%ndbtﬂn gtmtgrr er}@ ?ufe SO uti:o%rv(lé/s 2AEd to the slurry

ees o

obmpuleads Armybwnutﬂwdme@,l Z‘kg) 1@%&’4’&4@ g} was tﬂnpn @d@d slowly to the
Qésﬁﬁi’r%(shlﬂ'w Wby méitfmﬁﬂ'l\é%aﬁ{ﬁ%ﬁg&aﬂ% aPH3RE! Wk éﬂﬁﬁl of

or reducin haracteristics 'suc

aédmont @ﬁ reagkion n@ﬁl@%f@& @if%ﬁeéie staad at $L01 Qe §8¢34 hours to
et&fﬂeléehbérwnw 9%1 %t}ge%adlti‘&»hrrﬁﬁtﬁﬁ@ gxﬁls Hédd THWI7Pke) and
. sust al ne re ase el.jver
lfo\g\ﬂﬁ 12585 S i aied o fho o b Geendl Htenady bengor!
dhloiride (J4.9kg) Wiil cmainodinicg tiRefhedsreseemperature bBlpWUB%C After the
grﬁgﬁlggl Svslcr:an %'Br‘%%?e%edJ %lgedrre%ﬁlofnorﬁ %gg%"s"s &N"é%%”%( g@ ! %‘%Sunul
hanzdtatign Acasicompldbs: 'Fheahaqt@anD@rlemﬁ qamchﬁd mtérwﬁer and aqueous

P{)?Lﬁﬁl suﬁﬁ% )s{g cgegngpy ile%{'?%gl 199181% &%et@on aitd ?Qzﬂé@%tﬁ 00 %S Y8 ke) was

ver
Egandq Rhsise W%‘ﬁ@h@d @rsthtvmtm@ﬁ etedraglyextpsed with EtOAc

k@%’& tEQcorﬁMm%d o%anﬁ%?cﬁﬁets OhRdehfraftd ARdeRAGEH) ;ﬁr@dsure
soci ati,on, Washin

Drug Del.i ver
SEPAXNRAIR, J3CKet eMPETA. e Gﬁl evalbraied SO‘&%&%E fig‘g%Fd with
Roppaaenl fbmavhick 24 welcamhain Tm@mmﬂg 10)ry 28391634044, 26° C and

Bg ega) %tr td@g Ft lﬁa%? hpq(])ig re ép1paéef 8\%8?tswagllsof'z§ted b}'f_lﬁltratlon,

aleashadawitly sspfapanvlaandoimdfau %{50 Yo ahderanmosumrid astreath ofihitrogen to
Bundgaard (ed)

zr%de%% éﬁ?gﬂglug{ /grq%éég%hsajtyer dam 1985; and G M

Paul ettl et al . Adv gg Rev. 1997 27: 235-

K B&sRAora C@%orgTben@q; acl R,M,g R) -2gpido-3 4-B1s-benzoy oxy—S -(2,4-

1615 4&5ﬁyc§QjEN§yﬁmldlﬁ 119 tet RH3r o= AGRIR2- A8 thyRdster
Z

(i) Candida antarctica |ipase

Ilgﬁ ! & %8@111]-36 d(f Eff?( E)%? g%éfet%l %%n)mzon'_}_ngggrgi{qggeﬁvlfate (8.5 kg),
getassiati hyelsogeh phosplritai(®-5 leg) @bl Gabeamvidreid (eplg)eBCY (70 kg)
ahd lw%ér {98 E%) Wb cnl—%%% ?&é’ Llﬂf ?‘8? Eiaﬁu‘(c?j%‘é?d%h?ﬂE 5%‘1.‘13% i k@% DCM

orres or an
éZ‘ﬂ k@ntThg driptUES W@anrrq,dﬁté@@ﬂé?mper@wrb ontik ﬂme reaskpe waaéomplete
EHVRIPLC Zl"f'o qEHRK AEpea RRDZ BRG eadtiBh YERBIre YR ioPMFsodium sulfite (19
sodi um hydr Oxi de sol ution or sul phol ane optionally in
the presence of an inorganic or organic base at
tenperatures between -20 and 200 C, but preferably at
tenperatures between -10 and 160 C. The acyl ati on nmay,
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between -10 and 160 C. The acylation reaction al so
maybe carried out under Schotten Baumann in biphasic

waouweos4nedi um The trisobutyroyl derivative ROHEPIR05/608856

i-Pr) was prepared as described in Exanple 3 using

i sobutyric anhydride. Qher t+3fcyl derivatives can b

e prepared in anal ogous manner using an approprlate

leiid wetdr O70 I veus addédlehil dmain@ieing kéithp@dturabelhe 25( €. Aftera
&ﬁ‘ﬁag rAr a@hﬁ%ﬂinﬁ'@' 8?&%%5' E?B%a?s‘it}rﬁ Qarb%g%t(ﬁ ﬂg) in water (51 kg) was

I ons propertie

adskedt The tcyvemrg@mqi'axﬂses sgnn‘mdtaeé cemceaflﬁéqd waslpr afrnqspheric

%@%&é/‘mm&@w&& Iaeé@wﬁl@{sopl% Qﬁ&P%@Qeéﬁ!ﬂﬂg ldtdn (vol. 40 -50
ner ous protgcols r for

P Ve traadecuidh PHPteU Otlﬁév sl ?‘i‘eo?'}%é‘i’gﬁ)“% pithg Aesired
produet. ahedesulthes sﬁlﬁrﬁﬂagw&lﬂxﬁbcﬂﬁ abbet 651 Orfor 2hiasdnbiat alloeved to cool

rot ected t ent un

al}ooghi'grrﬁeﬁg%{) e? I%ecbp# e%fs uc% 8 és(é?aa e}{r@ttfélgon washed with a
nmtuthsofsmpempammbiryd whterawre:lddmnddmdeavwmremwboﬁt 50°C to afford 25

rg(jj&sgt, zgg% Sectl on strategies for coupling am no
ave extenS|ver reviewed (see e.g, M

Bodanszky, Pr| nci pl es of Peptide Synthesis, Springer
Ver | gigp 4 Newazida-kridoed13)p,  Li oyd- Wil ians and F.
Al bericio Chem cal Methods for the Synthesis of

Pept Adgspeasion Bf 23 €1.0ke)GRadthams (3.80F R tRatednwitirinelRad)ic

G O T N
trﬁxmm is comveatrhied nnidacteddeedprbsweyandsthercaedsedyith atetbrg (2.5 L)

! eé Be;{&ﬁé@xéié AL gﬂXélpftﬁg ﬁqde prglalfl&p'ﬂﬂla ﬁé&qmng S t]lrry is heated up to 50

U re
eGand muirah¢xanesh(3 Tabls édté@NhE\ﬂY nEhe resyliing spigpnre jgpged at 50 © C for 2

@Qfs afi8 Cglgmd:ﬁhbigﬁt ten‘gge{rd{\@ilélﬁﬁﬁ stiMé@ overﬁ{g‘ﬁt STEdBrecipitated

em cal . r et
BrAdvst lﬁﬁaﬁ@ép@a a@wﬁkﬁdaﬁ#ﬁw@e?@ Mé#p Y3 X0 Ly gl dried at
desC i Wt toaffdre 1B|(8$79t98f6€% ok )i a8 i Bff-Whitté solidetn. @I 110 - 115 °C;

ol bR R 5297 ket s S WAISRARS 6P [l =38 Ho

E—nu)l, 85180 (df frécHSK 462 (sphidy 8ot OH ahﬂéﬁ}i); et (dydr bdeleg, = 6.2 Hz,
t { 13
UL SAES L Im IR B0 oo Sreuee e Lste s, cnan

or ‘t'h oxycar ari ous
Py it b ohkide, bebs, Wels 87 2hE 176 1@@@@6& e the am no
acid prior to carrying out the esterification step.
Pr ot aeghslehor efficient coupling of N-protected am no
aci ds have been refined and extensively optimzed (M

oA et D s 0¥ it L AT 2R £ Rk igteabydro-

agafl-22y1)- 1 H- prithidih-@rénea- 13 sui t abl e coupling agent or
dehydrating agent, e.g., |.S-dicyclohexyl carbodiim de
or s § of such diimdes with basic groups,

N- et Fry*le\r -(3-(di et hyl am no) propyl)carbodiim de

hydrochl ori de, ;ghould be enployed fromthe start.

O he r‘?(» gents ch as DCC, trifl oac@,ﬁ E
anhygl{r 5\eél%ﬁhydrl S oaCI hl ori des
used. NS{erbus\=Fdditiwes y¥ve ﬁem-l-f-n-

Nd

i nprove? coupling effiCig imt racé zatlon
of the %‘Pph%ﬂam no acid i B udi ng HOBt and HO OH

3- hydr oxy- 3, 4-di hydro-4- oxo-1, 2, 3-benzotriazine (W
Kdni g and® Gei ger Chem Ber.$#970 788: 2024 and'>2034),
Nhydr oxysucci ni m de (E. Winsch and F. Drees, Chem

Ber . AL866u189f 21tMidour 1&1;1@1(163(3/ 0qg, hi@bmdbtdnp‘mglcerb@n te (0.82

Q%S%&gi)?%?%%&@ 0%] gm g/k oﬁ%ﬁ% %@% %@&co 438 8@3 éoﬂ bath

toapdratige)iesgem stmmpbem@émtmmwsfpﬁédfl hethg r@a@e@l mixture was
peptide coupling reagents, e.g.

1- benzotriazol -1 -yl oxybi s( pyrrolidino)uronium

hexaf | uor ophosphate (J. Xu and S. Chen Tetrahedron

Lett 1992 33 647)

. o R IN I L T Y T Y P




described in PCT Patent Application WO 94/293 11
UNCA's (22) do not require an activation step prior to

w@owplo2rsgt The formati on of CO2 during the coupCT/BEB2005/008856

10

15

20

25

irreversibly drives the coupling reaction. Alternative
coupling reagents can be readiBy-identified w thout

undo experinmentation. The 5'-valine nonoester was

e RabioeRiT byd sdited tithMaCMI(AmIonThé red@ting precipitate 14 was removed

S R R R

NMREpeci fic hydroxy! groups on the carbohydrate
radi cal can be conveniently acconplished by enzyne

cat atyggd %}ﬂ/@rbhﬁaﬁm 1ER%X MRaeaLaYIIOH ProoML fasd ITM NaOH
sel ective co itions for organic tra iﬁgﬁwnatlons

splutigm et mb) prd st %«g@mﬁ?@a%}ww APRStigR ﬁ%klflawas

ﬁ(’fldlﬁ@g @Ath ASaBerlyBeIKio ei:cha%@@ desin] 4ibred 208 ﬁleﬁa]eirapdlﬁ&ﬂ to dryness
an

an e
RO Tt et bo g0 S inF 1 DRy ERP e agt it
fooyh.at i on of the 5'-position of 2-am no-9-
b- D- ar abi nf uranosyl - 6- met hoxy~9H- puri ne with Novozyne
435, g1%ﬂ_lmmbilized preparati on of Candi da antarctica

lipa O her enzynes reported to selectively acylate
the 5'-hydroxyl inclyudey Bacillus licheniforms
protease, Lipggyne | C m ehei |

( B. I|chen|for geasﬁ§, savi nase '5i§§l§§h
pr ot ease), (Baci+ms | i [

pr ot ease), Pigiebes sp. |ipase an ase (Novo).

Li pol ase (r) enEVhE epar ati on (IlpaS%Ofr@Wh

Ther nonyces | anugi nosus , Signma catal og g L.0727) was

found to selectivel'y hydrol yze the 5' -ac F ro p of

triacyl derivatives to afford 2',3'-diacyl conpounds.

I'n \Amzmmaselmuomofe-am atabgwomridina(15, a48§ ¢} 8emme) in acetic

%ﬁﬁ){(ﬂ de (l? Lrﬁ.'j Elgﬂmiﬁ%e éi(pﬂfi()’ W Eﬁd@eﬁtae&éc% Iof EtNLQP ﬂé?lftaly‘u g and the

T@@m rnudm@waq@@(eﬂoa)ndsxzhfe 23 omr@tahés"éhervo Filf dhsigseivere
aﬁ?lré’t%? %I &ME@ QS HE eflh &l froRuRs 'I'ﬁ JVltioa (ﬁ“@ﬁ@resﬁltmg residue and
elra

Mt sy St bl frguirool ) & ddd” Fra) enb R St 56.09

fohin81)E Mhe v cliom giucmhil wis fahedwitheadfcosled 6 €610 inean ice bath.

? ,Qgé}hglp 6{ i‘an]e#I %@}ml hglrdsc{eﬁﬁ Fﬁe aglz rfﬁila(%g's% t‘fng ﬂl%ﬁ?ure was left to

Btmﬂngonﬂanhpkbﬂue @Iwamlglzlomb@ rea6@dn msvre(‘sgswmat@dm dgyness
g%ﬁ%&u O OREHIION AGh ARSAE (1AL P FAchol M daturated
(agé¢cél§t Gy driefl (Mig§Oe¥ anskevpparpted e drimetsdp pifond the protected

@h%"fé) NgE, O (2 thl) Was Mided t@%tsoluaon oEﬂ?eVdi‘ﬁ&é ﬁucl&)?ﬂie 28 8ioxane (5
212 eglosel Ctl%b acyl ati on and drol ysi.s

T sirgpg &rai2ihcthg cagtign i Wég‘j"a ategig déYnessa Preparative
&ﬁ@@gr@lhﬂﬁ@&@@bl@@y ISCBicoheniRO YeCNYPtdpvided 0.21 g, (26%)
|o el ective ester hydrolysis of
3%7'§I§¥$cerol) U. T. Bornscheuer et ah,
Enzyne Nlcroblal Technol . 1995, 578-86 (i pase
cat alBramglesdynt heses of nonoacyl gl ycerol; review); C
T. Goodhue etal. WX»403625 (regi osel ective process for

resol t a -
Woo1 %%HH}I%HIC‘%ICICP@R%WI@ L M@ﬁﬁ@-@edx%)ZHjﬂyM‘fmaﬂ Pyl) 2-azido-3,4

Separ at f° al coho er. m xture by
Jerisehyty! Cé‘ﬁztﬁti*iﬁwdéog%%q §/’]§i‘e§h])‘5’l esfer @‘ 2)sanghvi et al .
US2002142307 (regi osel ective hydrol ysis of
3,5 -di-Olevulinyl nucleosides); J. Garcia et al J.
Org. Chem 2002, 4513-45 19 (regiosel ective hydrolysis
of 3',5J-di-O1levulinylnucleosides); O Kirk et al
Bi ocat and Bi otransformation (1995) 91-7 (li pase
catal yzed regi osel ective acyl ati on and deacyl ati on of
gl ucose derivatives) etc. One skilled in the art wll
recogni ze that the selective esterifications can also
be acconpllshed by standard chen1ca| nethodology.

~ . . o " — o - o




adm ni stration, anong other routes of adm nistration.
The preferred manner of administration is generally

wor@b/oesikng a conveni ent daily dosing regi nen BIT/EP2003008856
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be adj usted according to the degree of affliction and
the patient's response to the-grtive ingredient. A
conpound or conpounds of the present invention, as
wel | as their pharmacggfically useable salts, togp&her

di luents, nay be pljacgd into the fornmy
pharnaceutic F ' .
phar maceuti ca gsi t i ons—ake—s--dosage |,
maybe conpri sew;y’ ‘onventltﬁﬁﬁu}K@ﬁedlent§sg
conventional propor{opons, W t bMAP without a |tﬂbﬁ%l

active compounds or principles, and the ugi osag&"

forms may contain any suitable effective anmount of the
active ingredi entl8conmensurate with the intl%nBtdisdi |y
dosage range to be enpl oyed. The pharmaceutica

conpes 'atsle@i%n'mS Pf ”ﬁd)@ﬂu%m@l@ﬁ?'(d% gsmmnﬁﬁol), THEF (12 mL)

|l ets or sem solid

st vaten ) rrér éf‘éi’éé %&qt&ﬁ%le I Fause .Oaga%eﬁﬁsséo separate

Edout b I, Thesartsh efisturews @ioﬁld&o aBbtht)Gf Gandlﬁoﬁut?ﬂlceahhydnde
the formo S

PSSR 2! e 5 IS b HBRRS e e adsion

afd KO3 (3080 hgjeot)adsedded axtneeded tfoanalpaane tegrFaht abmat 8.A. The

%%19 (?r?‘@g%}{ ?kétalftgpth\énadhﬁﬁ)g%tf@% (5952 @:%b??%tﬁ! %]It}]lgfdnde The

fqac@@amtumWaScﬂﬂumbwﬁ@ 8@ amd p@anwémwsms tl“{!ﬁfé”“h brine.
*Pﬁ& BorfiBi deg gﬂg)ds pfbeSwhRr Rtthabl i EQbAUE%(ﬁl@ﬂLD Vhe resulting

ound one Skl| led in th appr eci at.e
Bitade salutien WeEWashg b @»@i‘«ftsommau W$ spaypined; dried
PN 28 aY, Pén DfilSere@ DE]ﬁ?edd) @nio Bolt:tien tvas gaiceptigad irpvactid,dlueed with iso-

g’gﬂ%&ﬁ&[ épgutdﬁlﬁrgifg}cﬁgmgg Lﬂf él?%&@éa%ﬁgﬂ%& ﬁg he solut jop, was diluted

wqxhzhepmmtp Qabrahittlb mL)lasdlmErkdl bt RT whidpzodngda sohd cake A mixture of

BISHTRRENLICRL, FOTRASIHLO T BENBHALXAAES s AONRGEXEE The
oo Ca y nor otherw se undesira

aersultmg@bhud@g veas ellpweshtorophtet R Br Ehepreeipitalsiveas filjered and washed

YFE&%H‘EW h¥reneE: 1%&&@&&%&&&% H&Q&ﬂﬁﬁ 6@411 aliﬁl%eated to 60° C

term”e as_use erein ing 0 one
&vcﬁ%ﬁmqgn‘dhlcgﬁ@u@eéw 2338 E&%@ h%&rm%f ﬁﬁgéuﬂ- 5): o3y p- 167-169°
acceptable salt formof an active ingredi ent may also
initiaIIy confer a desirable pharnacokinetic property

8 2 s : glmﬂ%%:' Igasﬁ;g %ﬁllg g) 61&)"{ anglpdﬁaae% 1'% epce%cre1 %E ﬁ{)&\ﬁyﬁ%’ ﬁhﬂydrlde there
lwiaa pbatedyining @é %thepay)d)f&{?st (19® R"FFgKl'éﬁHehWhmh s recrystallized

oG~ a

f‘rPﬁ/ﬁtB,é ﬁ aét%ﬁe %IH? 7 % @tﬂ%ﬁgéeéﬁ%{&%&??ﬁﬁée fﬁlﬁace of
@ﬁ@hpb’mq@nhﬁfémk tae@avats Obmmed I3 P#rdt st iCellp) yhich was
?&?fs@ﬂﬁ‘i%ﬁ%&ﬂ%”ﬂﬁ@lhemﬁé @Iﬁgﬁm hgsedesi red

har macol ogi cal activity of the parent conpound. Such
salts include: (1) acid addition salts, formed with
i norgani ¢ acids such as hydrochloric acid, hydr obr om ¢
acid, sulfuric acid, nitric acid, phosphoric acid, and
t he [Exkmpleot formed with organic acids such as acetic
acid, propionic acid, hexanoic acid,

CyCl 9@?@5@&%@fd%9§%@'4@15§2 igdeg. b %/}{bob 0G0 3R] ByriRydiHVi- P—izc-:azido-Z-

succi ni aC|d
b&d@xymﬂvéfi-é %@F@ovlpmwaéwém -franarilasteedai d, citric
acid, benzoic acid, 3-(4- hydroxybenzoyl)ben20|c aci d,
ci nnani ¢ aci d, mandel i ¢ aci d, nethanesul fonic acid,
et hanesul fonic acid, 1, 2-ethane-disulfonic acid,
2- hydr oxyet hanesul foni ¢ acid, benzenesul fonic acid,
4- chl orobenzenesul foni ¢ acid, 2-naphthal enesul fonic
acid, 4- toluenesulfonic acid, canphorsulfonic acid,
4 nethylblcyclo[Z 2 2] oct 2 -ene~ Icarboxyllc aci d,

o o,




agents, binders, preservatives, tablet disintegrating
agents, or an encapsulating material. In powders, the

weansiogr4general ly is a finely divided solid wnT/RP1085/608856
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m xture with the finely divided active conponent. In
tablets, the active conponent -gérerally is mxed wth
the carrier having the necessary binding capacity in
sui tabl e proportions d conpacted in the shape and 2
Ssize desired.gSuit carriers include but are noty=
limted tgn gne%; m ¢/ar bonat e, nagnesiun1steara%ez [/
talc, sugar, % tqﬁ pecterromeresdprigtios s tipgse i,

gel atin, tragac met hytcettotose,—sodra#n .

car boxynet hyl &l |foHpsep a INUBERHoshtigByx, codbag 0
butter, and the Qi k&®XSolid form preparations qﬁz o
contain, in ageérvjon tB"the adRiwveBepnponent, pur, R
colorants, flavors, stabilizers, buffers, artificial

and natural sweetsaners, dispersants, thickeners, 9
solubilizing agents, and the l|ike. Liquid f or mul at’f ons

al so are suitable for oral adm nistration include .

| i quile af suspansianiofthd triperianerie esien WadRs = s Geldpd.9 8 3.46 mmol) in
RUTHE [ 5 mBINEGP o@ﬁaﬂa%u&e@g 53U SAHH SUEHRE PhoSHateTHASET M NaCl

i nclude soli.d Torim prepar.ation ich.are éniended t
BAIustsA v pHeaévo%ﬁﬁVwaﬁ aeldeg ?ﬁ'—h%at 2%%41&@3% Qtvips from Thermomyces
BahadifosUSSigmatitatigaitentier Y. (727 prEeacadion/inik0ird Waoharmed to 35° C

BRSPS BB BEGE MERuBRpA) 03507 e aiion
96 N2l Gy, niften 8llethe eaction hedipioseeded ted 36 completipnnan @dditional 2
18, SRS B 304 1400 A4 KR HEERSARRgbf an ciion 2
sulapliquoz phthe eapyine Weradsierl sad thpsisectionsdlgwed, to stir for an additional 24

SUSIRAMRS sSA8ok ¥2s BEldAT8RBHE CLORYL I INFPBE $2078 LY Bed bife{19mL) and the
di vided active coqﬁg?ﬁﬂt hn wat er MAtth|a§€us . oh

reactipp ayas waragd i5(h &+ dPAPIETS W SARATFEd glfihe rgapifRhase was
Rida k@ adtédivith evarmMTBR) The bentlyitied bydanied phaka@seere awide washed with

t her. | endi agents.,.The compounds. of ..
PheBhrb e (Ao SR e e ror A Ll e For SAr SRl Broghd wes
aedissolvet! imhodiP A G0 gnl,) and methawsilfomic Aad (@3 ghphdhéptines(50 mL)
o€ g&clean THe s?lﬁm)h %9%&&{ 145909 @anﬂrh‘ﬂ]o%% bs sl%ﬁstggf ®RT. The
i'nunit dose formin igﬁou es, pre-filled syringes, = .
serulting oy sitting pragsiiomasdtiterad and washerbwith dBAhepisare andiltipd in vacuo
AP 5600 &5l REAS9E YR & YieBu) ThEp. 460MO P ens may take such
forns as suspensions, solutions, or emulsions in oily
or aqueous vehicles, for exanple solutions in aqueous
pol yetATP gl ycol. Exanples of oily or nonaqueous
carriers, diluents, solvents or vehicles include
pr opyileendeqghyicakid (PRJ3$AS13R) Er@-ghinwe?-oxv-@dE patimedini I-g)-2-azido-
& live O i ] I nic esters (e.g.,
éo’f4h gihygToé(Xtet 8%115)51%% %& j:: 1n eglﬁ?} e%%fqu%é)at ory agents such
as preserving, wetting, enulsifying or suspendi:§;

O

stabilizing anMfor di spersing agents. Alternatively,

the active | edi ent maybe in powder fgPm obJaijped

by aseptiq{ solfati on of sterile soli®" by 07N

| yophidd saoi f r onCgB) COOCHCHYr consti t &t fore
use wth}; itahle vehicle e g, Steri I%{
pyrogemst g wat er. . The conpounds of the (ﬁse

i nventi & maphe for%ﬂ’g'mza?%ﬁmgdninistratlon as

suppositories. A low ne %ﬁng wax, such as a m xture of
fatty acidqglycerides or cocoa butter igpfiist smplted
and the active conponent is dispersed honbgeneously,

for exanple, by stirring. The nol t en honngeneous .
mi xt o Bispensiaredf 1§d 0k 3 h mymelgriarimeyristale fbd grbd amol), Candida

Ak BvRAigQe FRAbbilR&HH gd?&ﬂrylﬁtefﬂisin {tso eipaL btslo®hot NE77 from
present ‘i nvention nay be fornulated for vagi na

adm ni stration. Pessaries, tanpons, creans, gels,

pastes, foans or sprays containing in addition to the
active ingredient such carriers as are known in the

g, a - “Alz r o, .



Martin, Mack Publishing Conpany, 19th edition, Easton,
Pennsyl vani a. Askilled formulation scientist nmay

woreefgy13she fornul ati ons within the teachi ngs PET/ER®05/008856
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specification to provide nunmerous fornul ations for a
particul ar route of adm ni stras9en wi thout rendering
the conpositions of the present invention unstable or
Nmmoﬁm) ah& FHhEOmE hessapeoteil tco 68T vierpighThEPLC analysis indicated
Hﬁg the rgzl‘;’lctng wa(gfab&?t%?zg/r ?&S@%ﬁ%ﬁﬁ%%ﬂ@&%f £BFGh ltlﬁﬁqgtate and 0.3

er veh or exa

gaf/hme vas dd}ﬂeécéﬁnmn wlditipria) 4% Hesr repginnrasa00osrymplete and an
Q&clﬁ*_lgnefl @L?;r%‘é)isché @ﬂzyn?egatn%lrﬂ L SR IngTm %lﬂ&ﬁte)wer&\@&d‘éa %If@r

ordinary, skill in

. S
sy bt aRan iR icpPvesPoR ot ToRessieh pRed fo be
Ie{:IaU tTheQfudd@hdiont hxtire vaa fitterdd stagegh OFLIEER mid the filter pad

8»% I ¢ u' I#Et :ng ug%b}%g%%gagiceéﬁasmgsaequ ((S];A&fdo The re31due rWas
HBmﬂfrechn?Me@Hf (60 mh)mnﬁ&tdrm‘(téwlﬂi'h@m@r(?rﬂ 20 mL). The methanohc

| soﬂlﬁ&@%yé\} ng@%a{té’d ﬁfdf il Eég}’(ﬁw !gjl%d maﬁtdi&eaﬁ’md%isﬁéc{‘mth NaHCO;

uce synptons

dné éaestAm phasq ¢r®ﬁd\,(ﬁ\bu%@4) ﬁkuq@d@aééqurateééo é@?fdﬁ%%?% §f1-8
% Rndi viduabs £ G SRS Wa@ﬁxﬁ‘fﬁé@ﬂﬁdh%lﬂnafo £2%9 on SiO,

sl 00 T D e o 9 3 2Bt rom

Mede-HL 0D aie (M-HIE a8, apd- grnelp.3heal th condition of
the patient, other nedicaments with which the patient

' b t t { f 1.0 i .
R UL PRSP
[3r%dﬁyduméctrahydm-ﬁgdn-Zinmeﬁryhtstquh iwas preppisd in gimilar fashion
ecdnoic a 100 / k
gyywﬁ?ﬁﬂ?ﬁst&fe \Aglay i gQHH AnOit 2803/ ter, g/ Kg

be appropriate in
m)not herapy and/ar,_in corrb nation, t her a e
dai | yletadugeoir SCIBGTRASAS 555)§t<4(5af111n8n%0}é ot PFS*%B 4\@/1 fl2-asido-
Eoﬂ&h Itetrdlyideo-Piaher-ylawktil dstan@oa zmu prelb@ﬂ:fl(’)fg /sin}i)}(ar fashion
od nost an t ng/ kg
5% tmg‘m’nﬁ%tre "Yfé)’iel’l%?gi)yl}‘?’&%e‘é% G VY |ec§tr?rt oa 70

kg person, the dosage range would be about 7 ng to 0.7
g peDeadayoic Ttié (URBS$S,AR5a6d-amainoeoxmaHnpwineidint 158)-3-azido-3,4-
S r
ff@%&@“%%’éa gk %g‘yﬁ S N o
iencept wngtmyristatesyas reppced &by ‘é?élomcé-h"la}’lés‘leéss than the
opti mum dose of the conpound Thereafter, the dosage
IS | hedkeyl by small increnments until t he opti mum
effect for the individual patient is reached. One of

ordlnar kill i.n treati ngS ses de

i 11 e s Rt B LY SRR D G A AP oAR - omino-2
rcﬁb#m@gmﬁﬁdmelr-ybmhm&méw-daﬁgckomxgmhyém >Biram@- ylmethyl ester (I-7)
di scl osures of this appli catl on to ascertain a

therapeutically effective f t he conpounds of

the present inventymn for | Odl sease and s

patient.ln gener a t ksaap ally effectije a ‘ﬁt/
nt

of a conpound tife prese nQentlon 8 pt i
one or nal ant|V| raI agents, is &

effective to ce t chi eveNa
sust ai ned \Nsr esponse tﬁEI . Useful |nl%‘ca ]
for a sust aiffed lo8sponse, |on to the viral

| oad include, but are not I|m d to liver fibrosis,
el evation in sqgumtransan nase | evel s anop: R" = CH(i-Pr)NH-BOC
necroi nfiammtory activity in the I iver. One conmon

exa ich is int t

o S 50961 BE ST 08 281 oo, e
(IAL)[)Navdm(E InTi) sindbaisier(2 chll) ywas bddxtdhmj(Ocﬂﬂ gl calmmebaypd THE (2 mL).
In sone enbodi nents of the invention an effective
treatment reginmen i s one which reduces ALTlevels to

| ess than about 45 IU nL serum It has been recogni zed
t hat drug reS|st ant varl ants of HCV can energe after

.. - oy
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HCV pol ynerase inhibitor, which can be either a
synt heti ¢ nucl eosi de or a nonnucl eosi de conpound. In

wapooaloesrnat i ve enbodi nent, in the case of HCWCT/ER2005/008856

second (or third) antiviral agent can be a protease

i nhi bitor. When the treatnent-is-conbination therapy,

such adm ni stration naybe concurrent or sequentia

'W) te stesdeniktire whab addedf 1000 aObt{oaasintén derply at abo@s 9.0. The
Cbncurrent e

Jeaction was 1l rrlrLl%%rlecSl p}li;{E{L?hn \ggldt’l ?r%dfa%ec&h@ %r?ﬁa{thotn 8one n%onoester

mntamuduta‘dfmﬂe srnall quasgitieadfithe |osherr adnen, df altd;\bl-eﬂerﬁnﬂ‘be reaction

?%?(m%g?st paltiGorRAMRtbde ARy A& MR BARLAY Bk 10 A& pHalHRhed with

ti’on containing two or nore_active ingredients

btmmdr@é@ﬁéﬁm Altespdand avangraisd o alior M 380 eatithpcyde (R (R =
vﬂhtﬁh?na@ﬁl PuRHieB byisSidh, @I&hﬁghﬁn?&égr\g hypgetihg w;the
C ons are preferably in uni
ﬁ%@g@@%(h@? o RERAAL T The preparati on is
subdi vided into unit doses containing appropriate
guanExampls 70f t he active conponent. The unit dosage
formcan be a packaged preparation, the package

cont git éﬁ?}gdﬁssﬁ{gejt gzﬁBaﬂqi 'cﬁﬂy%ig%f ?Ngg ﬁ‘ffgl b tet&ﬁ?cﬂoaﬁran -2~

pack capsul'es als o
EPoores2-ddso-pyranidi-¢- Yéilo@a@emr:@eﬁwé% et @-12apsul e,

tablet cachet, or lozenge itself, or it can be the
appropri ate nunber ofm2ny of these i n packaged f rm
Exanple 1

-((2R 3R, 4S, 5R) - 58 A2 do- 3, 4- di hydr oxy- 5- h methyl
tetrahydro fur @™ 2eHI ) - IFprrlntdlne 2, % i offe (13)
23 24 25 13H¢
I - ((2R 3R, 4S, 88) \3( 4- D hydr oxy- 5- |odorreth. et rahydro
- - 2- o8 di ne- 2, 4-di one Uﬂ%dg (20; 30.0
kg), TPP (46.8 kg) and i m dazole (12.2 Rﬁb WoHe
slurried in THF ( g7 kg). A solution gf gd
kg) in THF (87 kg)®°was added slowy t sl u? y7
whil e the reaction tenperature mas mai nt ai ned bel ow 28

C. The reaction_mxture was stirr v rni ght _(ca.
S IS e g S e NG P e Bk cooled o
DeaGidsQaded &b Wﬁe WS(CMGBQH@IQ 936 hm@oﬁﬂmhb r@RTon niftdrSwas

. t ti di
lﬁ%ragé ipthe \16/%(1’33 ac &@eﬂ %‘5)6 téll'lovgz}s\é\%%ﬂ 5 a(q%jlasxllr%gncon%mued for an
addieionall h. WMMwasagalﬁ)cob]eﬂ fin amefb@ﬂt ant oqtychipryformate

?6 P}% leshtn:nl I)%a% a&@ec'd Sfc{i%ét ThE AR B AYhY {e\‘ﬂovea_ Q?d the reaction

O room t enperat ure

as e:t}rr@drm foyeh. Bhe mp@«m wasgeenshasthypihe aﬂ@émp (0d aruzgtur@/\afssaturated
Naki@hekh cﬁﬁihe 518, al 11 HERREOPTAStesliBing noRivce )Na@ﬂﬁllce extracted
drled at ut 5 C under vacu n1mn%gﬁg 1%}ow n|tr%g h
withdagM %51 £ 5% ined exigads were thucayupshpd yith Watetang then once wit
BER&OTEe ﬁa@tﬂﬁng 2SiuBdn 4R BR1d AvIBSDR PilkeRxd ardt &abdaxtét. (Mass spectral

i OX0
rly G o BimeGTIY e bR greited cPba, Thg residue

ans 8valiated inderA Igls peusinoto refmoge fesidbal @yridige. i Theve@iing produce

%?S dgailv Vcﬁg ﬁtgfé Isﬂ) M ftééglf nUﬁ'i‘uHF@M d@ﬁé%ﬂt 1N2% THF)

aioh b9sed att B Tomarthe s uliipguclabion 0o girritheader 3 No atgosphere at
ﬁﬁfﬂwh@éﬁ? te‘fxggﬁ’itﬁf'@ ThEWYELER! Iﬁﬂerﬁm@relre%@ﬁbv&ﬁmmaﬁﬁdﬁrﬁi theerude

sol utjon of yl mor pho
CéWéS P‘FFlé)Félt%Ya%QP derﬁpeﬁ%ﬁraahv ﬁiu%ri& wﬂw%atﬁp%ﬂb@é The
g0 fN¥bi@edfre sl dhird@atogtaphy vak gusifiedipy Fienesillizaton trom

?%L@Ja?tagfg‘é%fé’fcxﬂﬁsﬁi of TLE2RER T SR EHID S G o0, ms. [M+HI+

evidiofMtNd]-Me@Bwas replaced with THF (batch vol une
ca. 50 L) to until the residual nethanol |evel was ca.
1-2% (by gc). The resulting slurry of crude 22 was
diluted with acetonitrile (20 kg) and nade slightly
basic with NW (1.2kg). Benzyl triethyl anmoni um
chlorlde (10 O kg) and sodlun1a2|de (2 87 kg) were

a o, o o, a ey




addi ti on was conpl eted, the reaction m xture was
allowed to stand at ca. -50C until benzoyl ati on was

w@eosplozt3el The reaction m xture was quenched WCTHEREDE008856
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and aqueous sodiumsulfite (to destroy residual

i odine) solution and treated wi4th Et OAc (44 kg) was

added. The organi c phase was washed with water and

wat er[li@@]l(ﬂg?@é@,ﬂh)@fﬁ-e‘mdu—i hh- dahiRexy(- %yﬂgjxyma’dly’( -betrahydro-furan-2-

D o0eT PR LS CONE SR A AN BBk (18R preparca
einaipolyaicecpt goﬂyiﬂéﬂo@fmaée W@qﬂeabgqi vith heptgllapiaraiate.

fromwhich 24 crystallized. The resulting slurry is

COO' ed-{(Sr 88,45 gﬁz 5. &ﬂéo:%hﬂ Rk o p-5ShyRf thiltetrg@@&lroZuran-2-

The preC| pi.ta u s |sol
f&’l)r%'loé‘hle?n hm%@&nw 4 r)éf;ﬁ%mgbrgma@% %é&l 1) veas pegpared
GirtiB ex@ept d€tyLIERbib G nsdté @i 1eplabéd Wil decyl chlyiofbanad
(15.9 kg overal |l yield 77.6%theoretical) step 3 -
3- ChI %eipzm c acid (2R 3S, 4R 5R)
-2-a 4- bi s- benzoyl oxy-5-(2, 4- di oxo-3
, 4-di hydro 2H pyrimdin -1-yl)-tetrahydro -furan-2
ylnﬁhﬂcﬂ_@k@s_&mtxture of 24 (14.2 kg), tetrabutyl
amoni um hydrogen sulfate (8.5 kg), potassium hydrogen

phosphad £sdy8nastidts théﬁb‘ﬂ of #Re0E Y o%né@d)ﬂ?fofrﬂulg 1K§ ) InhilEMCV RNA

(70.kg) an S Ch rged to a
r’fﬂ%l!ﬁa % Bmfffomthsam% gl ?ﬁgfﬁ 713 E%‘)CX’*? ptions. The
Rk 36l lmlhﬁzé@@&eﬁdrltdrraed siatiplé edv e Bftﬁcelhﬂar&ﬂiCVl repliven RNA level. The

SR SR i g B gt
sohftrtat NKIEQk (Rri¢ger Waﬂ ef V(iﬂ)l) 75@)31%@1@@{@@@1%& the 1nterna1 ribosome

t
IrtllglaSﬁé Eﬂﬁt%) % %‘r 2 'Sol Ut T on %5,1 fﬁfsr% a‘?t}%%sgér%g (NPTIL)
(gzae Kigs self-cleavage pemidady) framsfogirnstmo lfe@We\fm@r(Ba%ﬂ & Drew,

lIBMBD V&l 1%@9%9%}(5/‘dA@é}Qn Qﬂm%is&%tﬁﬁl HERSTA ﬁfhm&@ kfed into
ressure.

ced, W th . isopro h?o
5 lperp@t% Hu ﬁg@vq_ﬂde 8& -regjétaE} colgmuie ng gat%} ?rf.fF expanded.
h&ﬁibl &ted c£0 linp 2260-2h cor@sinl reglitatine HIY smbgmqmmt &NAyand the

%P%%)ﬂo{j]ge%g\lkggg B, gs% %}%]t?r(g?seé %ﬂ I”dgesr:él;ﬂ{ e%eﬁ?cllt' sy%lwgﬁevel in the cells.

tTheramywaspeiedtout i daflieatepiespphainerpagnovbise andene in transparent,
I

1ﬁ%r§ér§g h o ere gﬁJ ﬁ%tie %?%nﬁgﬁgg%%Oﬁa aaéff,laul)drirl]%gl?éal com{:ound in

ro0did crsaring e atseqved agiviy is ot dymote Heweaspd eqllgproliferation.

4' -azido-uridine (13) A suspension of 25 (2.0 kg) in

met hmlzzza(lﬁaﬁr&sk H@V&éﬁi@bﬁ dellsi(2F0onED)rahetdddn DuiBRtes MEM

il gno-Alase-Z0 ks el elim B Fbequiy. ca. no. 10106-

UIBQ? erf@pib)t!é& dnfy £96wek prindatt50en cdlls pat well, whi in@beted wgernight.

(ng%ﬂ}g ot doblﬂ?e fé%& 41ﬁzre£1tl ]gurtr s%?c}ﬁern? ?él%b&%%ﬁn&% tB%growth
anddmm Weﬂeedéarrbf(ost}le cdlsuyhncb Wadaj“éldn Surdvir yncubhigd at 37°C for three
C&%F é’c 9 Tl 5F H{eQn&fbaﬁgﬁ Ginfl tﬁﬂ:éQell&fvﬁﬁtegpli‘c@éJ{v@reQﬁgvested and

to anbi ent errper at ur e and stirr over ni %
Theifprsecchvifarsanerseeddy usielPyaldugideratereperieriasl sptem (Promega

Vdat Bo ACi0NLl BRXa nfsjdeénnbéﬂ\in tlrﬁz ﬁ§11(9w1?1 ?hragﬁdpﬂl vire @ttluded in the

by BRSO Ll AL s SR BED s o
&(h@ rédgents. The @lls yeke walshed tﬂ\ﬁceﬁmﬁl B()OlulHEf phbphatecbuifeded saline (pH

O) @ﬁS) p%,r Wel%lild lx dad’\vlﬁ;h 23 ;,LI ffj:é%? S (AL leH%uffeElgélohz Hic@htion at

HZ)O)‘II tempztrat;@re(fdy 20 #in.HANY hUI)IdI‘ed ngcrphtl(eq)f LARII gepgepiovas added to
%%Q i thﬁtﬁgegwa‘zs%?g)”?eﬂ?'ﬁn%ﬁ T Amx&;gi%%@%m er

4 Am no-1 - ( (2R, 3S, 4S, 5R) - 5- azi do- 3

54- di hydr oxy- 5- hydr oxynet hyl -t et r ahydr of ur an-

2-yl)-IHpyrimdin-2-one (1-1) step | 13 14 15 A

mxture of 45 aZ|dour|d| ne (13, 1. OO g, 3 50 rmol)

T . N NN o ~ SN —- 11 1N~ N ~ A -




foam step 2 1 1: R'-R4 =H To a stirred solution of

4' -azido- ar&mo-uridine (15, 0.80 g, 2.84 mol) in
wa@e@bioz13anhydri de (10 nL) and pyridi ne (10 nli)P@EEP2005/008856

added a trace of DVAP (catalytic) and the reaction

m xture was stirred under N2 a#2RT overnight. The

vol atil e substances were evaporated to dryness under

(PEHGEAmAITEssS BEgholdR add 300 ut &mgp& ¢tlo® ﬂ'e@%éﬂx}t twiaBthjected into each

Ef’%ﬁ Iggg E]P%sﬁgna CQISP%%P YSgL %algv-asco%%‘&gy,t m,—'%l Zc?n& ?%géqumgﬁt program.
[Gacthe@nneenkhtion ofths dihgisheitedidriveducingrepbainddve] by 586 in relation
MR oYL, Pl A TR A e
seductign of deAveiterse petivitiyers olrag coneghtratiathe reacti on

m xture was evaporated to dryness under reduced

pr essyse.1 réigtath¥aRdche BidN6stdlQk 8. ) 64307 YRaNedd i e

saturated a ous. NaHCO i ed son evapor at ed .
ﬂstoawﬁefsaésa%le iRl gef ‘efgﬂit %@Fé@gg s a%gé? eﬁﬁm@f insluding
fite)ls MRS caddindnédia alosohdiblhnies. dfell§ Wereahett@cabatbdigilde 1i3hours at

j 5 1 Af L ti ' 12.h th ti
A7 S G ST gt st R o Bn BRulicbdf o B8 dRterence
10 difeoaEi>0gmaphgainEse tbecqivasteati @0 thodurmgrequizdd five Gucing cell
%&&Yfexlq%GS’ %y%é‘g&n r812604 to.otz}ile lint Bl RAFH RS AWML, €ad B tculated
anpl e S ric aci

obut

fomp 8% Pl @ﬂzﬁrosn{aae eduaidorpolths W -Byelugivedsug cqnoentration.
ido-3,4- fos-is = rahbydro-nran-2-yl met hyl
ester (1-2)1 19aCoRpound- Pr Td IaucfahsstAatinitpf 18 (2.0
g, 7.04 mol), HeP- 09 g, O ), THF (12 )
and water (8.0 i to cause
the organi ¢ phas&lto separate |(GBout 2 nL). The
reacti on m xtureyyas cooled tg goeut 5 C and
i sobutyri ¢ anhydrrece—was—addec—dropwse—Tte—H of the
reaction m xture was nonitored during the addition and
KOH (50% aqueous) was added as needed to maintain the
PH atgxaheitg 8. 5. The reaction was conplete after the
addition of 3.56 g (22.52 nol) of the anhydride. The

reaction m xture was .diluted wth Et QAc and. organi.c ., .,
15 phas & BRHEACTAUS EORPREOR b HIbist ComponaditiRadministration via
aeeed wsutehasR prygi &l Sxdesaitieddn Wit Bxdmigdc (150 ni). The
resulting Et QAc sol ution was washed with H2O. The

Et OAC- 0L il 08Pl GO RBAdTAPd (Na2SO) and

filt : i S concentrated in

vacuo, HH+dtet—wth—+seproparet—(tebett—o—r)—art——

met hansul_f onilBg&diedt (about 0.7 o). W-S¥ ution was

di l uted vvithmm:a{gee(ﬁ@nout 10 nL) aodustirred at RT

whi ch pr oduccan1 ta(\)séc,ol id cake. A m xt ??go of | PA/ hept ane

(30 m, 1:1) WSS added and the sol uti’ |4°vvarrred to

about 60 OC. Mpgnepiggugtedralg sol uti onOw8e al |l owed to

cool to RT. The precipitate was filtered and washed

with cold I PA/ heptane (1:1), dried and transferred to

a vacuum oven and heated to 60 C for final drying

whi ¢ A heasgredients are 18ix88 agd (BPerm¥d inte oapsplescont@mingibout 100 mg
oz EF o : AT Lon utilizing

20 gﬁ(?{?)f)flggaggﬁlfﬁ\?) Klgi%%%rf p a%%égf‘micgg‘égta% {:'c anhydri de

t here was opt 45 g (83 %theory) of 1-3 (19a:

R' =Cpmposiffon ig D JeH9d el | i zed from

MIBE-heptane (mp 1231-137 ) litilizing pentanoic

anhydri de i ingrediest of i sobutyric anhydmitdet.t here was

obt ai ned oT Iz Z ] : = n-O A Wi S

recrystalli i%g‘%flr_ér?ﬁ E- heptane (m 32'60 45-146 O).

Exanpl e 4 PAAsasBwE stearate 0.5%

(2R, 3S, 4S, S5RreSedrheAtddBodiudx 0- 2H- pyr i200%li n-1 -yl ) - 2- azi

do- 2- ‘

hydr oxynet hyl - 4- pent anoyl oxy-t et rahydr o- f uran- 3- yl

ester (1-5)To a suspension of the tripentanoate ester

19a (R" = JZ-C4H9, 1.9 g, 3.46 mmol) in MIBE (13 nl)

. T Y - . ]

afind .




h . To the solution was added acetone (10 nlL), MIBE
(20 nm.) and brine (10nL) and the reaction was warned

w0 2006021341 The phases were separated and t he orBERER2005/008856
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phase was tw ce extracted w th warm MIBE. The comnbi ned
organi ¢ phases were tw ce vvash4é°’d with hot brine, dried
(Na 2SC ), filtered and concentrated §1> vacuo. The
resul ting déf¥ewas redi ssol ved in h7oé' PrA (50 nmL) and
met hanesul v ¢papiiaylp@r@idipe)and hept.¥e (50 nl) were
added.—The—sotUutrTonm was war ned to o0 C and alTowed to
slowmy cool to RT. The resulting crystalline product
was filtered and washed with | PA/ heptane and dried in

vac Uﬂuﬁ"zégﬁgi&ti e dbinbindd 8¢ glaRtlatedpudtup 4 salvemt such as methanol.

60.4-162. 2 .C, EX (= Tet:r. nai ] 20 t
{50 li8oRsthen G101 i o ROTEAEE ol abovt 20 me of ctive
tonypgunidl) avthckor appropriate tablet machine.

3, 4-di hydr oxy-tetrahydro-furan-2-yl methyl ester (1-8)

AS“é?&ﬂgéiggn%rﬁi@A&ﬁni&ra&ﬁé)ml), vinyl nyristate
(1. 27g, 4. ) ndida antartica |ipase

i Mmobi |+zed—om ot yacTytrate Tesrm ( — Sl gna

cat al og_no IEﬁr?glfnilrnnwng)_amﬂ”%n ) was

warmed to 6QdGvevempogid . HPLC anal yk0g i ndi cated t hat
the reacti o Was; about 33% conpl ete gapgd an addi tional

by
2.4 of vinyl ristate and 0.3 g of ]jpase were added.
After an ad@iogyué’ﬁé OB‘geh the reacti o)nbglas 50% conpl et e

and an addi tMethsl p@at®ng of the enzyrblBgd 3 nL of
vinyl nyri Stf%ﬁyl Bidepdded. After appooxi mately 80 h
0 [
ﬁ@ a6

(total react conversion to %}hg nonoest er
appeared to ¥ The crude r&at®ion nixture
was filteredorbital(g0PoGRlukidE] r) and thHe8Xglter pad
washed wth \}F%gumﬁb@vmm@@.)or gani goghase was
evapor at ed. residue was dissolve Oéwm (50 L)
and extract ed®Wt¥® hexane (2 x 20 niL). met hanol i ¢
sol uti on wasCalusipgy at ed and the resi@bagi ssol ved in
Et CAc and washgglddviier NaHCO and t he @g,@é}\qoohﬁse dried
( Na2 SO—H+tered—art—evaporated—to—af fort—a0-93Cgof
1- 8 (Thengr&tients Ge3hie) tafrm byuspansionafior owsil edmigagration.
purified by chromatography on SiQ2 eluting with 5%
Me o g-(l,j-ﬁ(:l\/l and recrystallized the
proo(ivggllg}{uke?g%% bﬂ\ii-\/ﬁ 20 nms [MtH + = 495, np =
110. 3- 119—8—C—DBacecamorc—acid
(2R 35, 45, 5RIPEEEN i 1o 2 0xo- o P MW 01 yiy 2.5y
i do- 3>4-di hysktbyngrediemhydr o- f ur an025yy met hyl ester
(1-6) was pr %@;@rgémo 4 | ar T ashi oQ+SXaRPIsolniY |
nyristate was replaced hy dodecanoi % 810I d vinyl ester.
Hexadecanoi c_Watey for injection to 00 ml
(2R, 3S, 4S,5R) - 5- (4- am no- 2- oxo-2H-pyrimdin-1-yl)-2-az
i do- 3, 4-di hydroxy-tetrahydro-furan-2-yl nethyl ester
(1-9) was prepared in simlar fashion except_vinyl,
myr i SEhetastivesisgredisng ssctissplyed BxapsiaRGH theawater for Hyfction. A
(%%{I;f&%egt S&gc[r\{)? 'ogsc?ﬁthﬁ c.hlorids is then %clliled with _st(ijr_ringlto rrllake ;he solution
2R, 3S, 45, - 5- (4- am no- 2- 0x0- rim.din-I|e« -2-8Z . . ..
ispsomea BRIy HPDi PR TR P S P AR RS RG] RF injection,
(HiterddOthrovath 40.2 peiERe thembiant fher dnaighickaged nodpt sterilayonditions.
myristate was repl aced by decanoic acid vinyl ester.
6.2-1erBut rbonyl am no- 3- net hyl - butyric
aci d 2RSS e i) no- 2- Y Y
0X0- 2H py+AethHA—t—yt)=2—aztto=34drhydroxy-tetTanyar
o- f uran- 2- y| nB¥gEgtieRist er (1-7) 18 106"%&%:
CH(i - Pr) NH- BO&ctle iagletiehasi ¢ m xturel. @b 17 (0.28 g,
1.00 mmol), P (0 01 mol ) -,k (3 ), water
(3 ) and b%@et%’%leﬂf§19%goiodded 2274(#529 g, 1 20
mmol ) and THF (2 nL).To the stirred m xture was added
10% NaOH to maintain the pH at about 9.0. The reaction
was nonitored by HPLCn which indicated the formation
of one nonoester contam nated with small quantities of

o, o s oy




additional 1 h. The reaction was again cooled in an
i ce-bath and octyl chloroformate (0.84 nL, 4.2 mmol)

wor®emeided dr opwi se. The ice-bath was renpved BCHEP1965/008856
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reaction was stirred at for 4 h. The reaction was
quenched by the addition of m4ure of saturated NaHCO
and brine (200 nL of a 1:1 mxture). The resulting

m xture was Pblyet§leaxlyasit4000 Wi t h XAF%nd t he conbi ned
extract s—were—thrrce wastied W tIT wat er and t hen once
with brine. The resulting solution was dried (MSO,
filtered and evaporated. Mass spectral analysis

r evegd &g ofidierfiere idltel tbgeiidaths nliydd @t heteam Ghth, hed poured into
desired carbamate, .The.resi due was evacuat ed under a

okl COBEIIAS o & Qb VE'EhEsi dual pyridine. The resulting
produce was dissolved in THF (2 nL) and ) ]
t et r Ahefeytraendisdesed i therfordgoifng degription,| ol thefollamjngdajms,

added_ af RI. ' td | JEd fortding @€ disclosed
A eredim Gl SRS éﬂnat#é‘??dée‘ﬁ‘tﬁ%ﬁ%‘?@?u Sine e &
fioiction] @ ammetboil o pragessdor ettniag thedivdesss reHth BREPEARIELS may,

L F b B9ty ouER felfireshk aglisddisr daliting the invention
aﬁgﬂﬂ%gﬁ%g%ﬁﬁ%égibﬁﬁgg%roduct recgséred from f
ohdiverse fgpaprsredlas purified by recrystallization from
CHCVhexane to afford 0.450 g of 1-12 (25: R' = OC8H17)
:p TH8 f&g‘%ﬁﬂg Bivefition hadtdbt descABdd in shirdadetaibby way of illustration

463.]1 - 3S, 4S5 . . . ous £ skl

S ekl ot Bt g el el s saaling | vl bs obyions 6 ope of

ikt thre-a2¢ that changes and modifications may be practiced within the scope of the

é 'rl%l'eg XRirhs. 21'81%1’4{31;2[ R bl MndbRroddhdt-tEa ke descrip€iba is intended
?ﬁl esfer -11) was prepared sim./larly Qﬁﬁ%h fore. b

te by llustntévesndmeirestugiyer EhF soReE OhiehnyraFpy phoud, therelore, be

Flllg{e Q'R \Wth reference to the above description, but should instead be

|d.e‘éeémf2r;4§y§ﬂgzsef%§)éé§_5té éﬁflz g)ﬂév%in%_a%i)ngeﬁ%fﬂrhg,_aﬁlgrgwﬁ ARt scope of

YhhivaleR @ whichchully diaimpate eimidkédn- 4-yl ] -carbamic acid

decyl ester (1-13) was prepared simlarly except octyl

hi f d : les fa i®n are here
¢ or;ﬁl Poaréer}%t%r%aﬁvr\@%?ﬂgc? &?sea%dvﬂtﬁohcﬂﬁﬁﬁ\s itEdMnQhR %gff&tt% hereby

Exa erase "assay IS assay asures,
tiheprpébiatddthy referertve i Breprontisesy & allgrmpesss 1o the Sqmpeent as if each
Y i | i t i@tdntwed So Rdiveduallfldenoted.
L%Vﬁtﬁ@ éagéﬂti %@%%ﬁ?ﬁ%ﬁtﬂ dg?)h EI{SV i nfections. The?assay
utilizes a reporter as a sinple readout for
intracellular HCV replicon RNA | evel. The Renilla

| uci ferase gene was introduced into the first open
reading frane of a replicon construct NK5.1 (Krieger
etal, J. Virol. 75:4614), imrediately after the
internal ribosone entry site (I RES) sequence, and
fused with the neonycin phosphotransferase (NPTII)

gene via a self-cleavage peptide 2A fromfoot and
nout h di sease virus (Ryan & Drew, EMBO Vol 13:928-933).
After in vitro transcription the RNA was

el ectroporated i nto human hepat oma Huh7 cells, and
(A18-resi stant col onies were isolated and expanded.
Stably selected cell Iine 2209-23 contain replicative
HCV subgenom ¢ RNA, and the activity of Renilla

| uci ferase expressed by the replicon reflects its RNA

| evel in the cells. The assay was carried out in
duplicate plates, one in opaque white and one in
transparent, in order to nmeasure the anti-vira
activity and cytotoxicity of a chem cal conpound in
paral l el ensuring the observed activity is not due to
decreased cell proliferation. Renilla |uciferase HCV
replicon cells (2209-23) cultured in Dul becco's MEM

(G bcoBRL cat no. 31966-021) with 5% fetal calf serum
(FCS, G bcoBRL cat. no. 10106- 169) were plated onto a
96-wel | plate at 5000 cells per well, and incubated
overni ght. Twenty-four hours later, different

e o o, o




reduction of the luciferase activity vs. drug
concentration. WST-I reagent from Roche Di agnostic

W@ cab/0zic41 1644807) was used for the cytotoxi ci PGT/EBRAY008856
Ten mcrolitre of WST-1 reagent was added to each wel |
including wells that contain rdflia al one as bl anks.
Cells were then incubated for 1 to 1.5 hours at 37 0C
and the OD val ue was neasur e@lafismsa 96-wel | pl ate
reader at 450nm (reference filter at 650nm. Again
CC50, the concentration of the drug required for
redugi ng r &t ion by 50%in relation to the
untrgagcﬁ%(hn%cogn{nfﬂ@%al ue, can be cal cul ated from
the pl ot of percentage reduct| i0of the WST-1 val ue
vs. drug concentration. Luci ferase Activity
Number 1C50 (mM) 110221 619 Exanple 9
Phar maceuti cal conpositions he subj ect Conpounds
for adninistration via sev&al}routes wabe prepared as
described in this Exanple. orf on for Oral
Admi nistration (A) |ngrerfiogni\-% wt/w . Active
i ngredi ent 20.0% Lactose 79. $/o hgnesi um stearate 0.5%
The ingredients are ni xed and *di spensed into capsul es
cont ai ni ng about 100 ng each; one capsul e woul d
appr oquidghe a total daily dosage. Conposition for Oral
Administration (B) Ingredient %w/w. Active

0. 0%
5 élgéﬁ%a |R12 Sgeel %%g niﬁfgeg?%%&es&ﬁgrg% Egﬂglstmg c;f hydrogen,
(pol YSORYIG(HO)OR® AT () SR, =N HE gnd (FRAHERAPEIR;

conbi ned and granulated u5|ng a solvent such as

h%? H{ﬁeg% Eéwdt@& £:0R the gl r&oﬁﬁg&g &S] § Qbreched or

into ntalnlngaou C
conpdy ailw ;Ql 1apphrapthe péﬁ)faé)&hgcg alggyﬁ (ﬁlég unbranched or
COWD%&&Q:G | 16Wed Hul&ﬂlfyﬂ*,tCEs sapclo G INGS. eclickntlyhdC, 5 alkyl,

\é%d,/ V&theéﬁ (&t}qj@.ﬁ)z r%satu%g{l ‘ﬁ&- %Bgf 2%‘@%6 sblgﬁc_tggle&ﬁ?mﬂt Fndently selected

par abesm@he braypGoasistin efdhak Gag alRE, 61.gloSer blkpnsr, 13 bowyer thloalkyl

S

q.s. inphtagl nihg ffhpuom@lryeubsémtsd as éesmlb@opbloae,faaﬁhﬁ%@l’h wherein in

SusIO ]@ﬁs‘i!b&itﬁ%eﬁ% deRribERAKVeer al
For tn?gﬁﬁgg)ﬂlﬁg? ent % wt/w. o Active i ngr edl ent
0.25 g .Sodium Chloride_gs to nake |soton|

it

15 1] ochimPPeBagh s SOR P BB TSPl Bt el SR apaturally

ina %ﬁ?ﬂl@g‘arﬁfndd’&ﬁis\&ﬁﬁﬂl_5ﬁﬁbrahﬁhleelomlbrmchéd:al]dyf;i ci ent
quantity of sodiumchloride is then added with

Sﬁ* s sgleét(e)d 1”':% thtet:(;?odc’pocoli'ltmsfD ing of hydrogen and R°0CO; or,

10

R® and R’ taken together are (CHy)3; and,
hydrates, solvates, clathrates and acid addition salts thereof.
20 2. A compound according to claim 1 wherein

RY, R% R® and R* are independently selected from the group consisting of hydrogen,
COR®, C(=0)OR® and COCH(R®)NHR;

R®  is C;.15 unbranched or branched alkyl;

R®  isindependently selected from the group consisting of the side chains of naturally

25 occurring amino acids and C;.s unbranched or branched alkyl;



isotonic. The solution is nmade up to weight with the
remai nder of the water for injection, filtered through

w@2@sa23ucr on nenbrane filter and packaged undBCT/EP2005/008856
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sterile conditions. Suppository Formulation (E)
Ingredient % /wt. Active ingré@ient 1.0% Pol yet hyl ene
gl ycol 1000 74.5%ol yet hyl ene gl ycol 4000 ;24. 5% The
Rhgr sdelectkd ﬁanethﬁgtdqutmsglemgwﬁ'hyain@gemaméd{ Oy st eam
bat h, and poured into nolds containing 2.5 g total
wei ght - A Ieph&ad wcgﬂuigt%%ﬁﬁﬁ%r'z%é}anf or egoi ng
descripti on or the followng clains, expressed in
their spe(:|f|cfor pr in ternms of a nmeans for
rféﬁrhﬁdﬁ‘ggept?écdrgg‘ggsed function, or a nmethod or
process for atta| ni ng the discl osed result, as
RPPr eiyidedgen, GBR’ oSEPMRMEEINEIRGr i n any conbi nation of
such features, be utilized for realizing the invention
r31 di. verse for shereof . The foregoi ng i nvention has
Sdléygs?geﬁledr&ﬁéorre detail byway of illustration
and exa for urposes of clarity and
Bidersh @gqmgorCiQ be obvious to one of skill in
the art that changes and nodi fi cati ons maybe practiced

Wt hiict henSeeRROdr BriecheppRRHed clai ms. Therefore, it
I's to be understood that the above description is

g@gggsd eﬁq%éikéﬁw'(,% u,fsegr#aotgh g%glq}i) E@%Séslrtlg%toﬂl%tsﬂé cha1-£s 6f naturally
det erogtneithgnatinoadids melf@rembeartched hebabded alkyl;
descrl ption, but should instead be determned with

f er.e : ' ong with

e fU e%geggi&ﬁﬁ?ef%u&? lf}gsnltﬂ EB? %haﬁ{s&l]%?(gdl)ai ms are
entltl ed. AII patents, patent ap Ilcatl ons .and
publ i4c atA exmspeindegcordingip $nEEpF PEdtiny P HEF By
i ncorporated by reference in their entirely for all

BUT PSR ?eﬁ , (P=050m-eXMRNC(=8) D -n-€5d} or UG QuaiCioHyi;
pat ent, nt application or publ ication were so

O B S9008 COLTE A, Ch RTIRLOR el bav.co.

f r om-kgsHps GLP-ne 6kl 5 bi E@Cd{[ﬂﬁ(dﬁéngH@OPQ(Cﬁé)sO) OR
5 C( =O SR5, C(=0)NHR 5 and COCH(R 6)NHR7; R5 is

ep e IQ nsi sting of

gﬂgﬁ%g dr%gkgsﬁ ?:gghm(}q%kyl Hg8 unbr anched

or branched al kenyl , Cl1- 18 unbra hed%:j r branched
R'ky rig hydrogen €Q-inkellr 4D FafKe or &?:I oal kyl, C3-8
cycl oal kyl - C1- 3 al kyl, phenyl optional ly substituted
W th mne ddhqﬁdﬁhd%c&ibﬁlgltb dendse ofutdpsidentt Whickebmpbend is
fromthe group consi stl ng of halo, Cl1-6 alkyl, Cl1-6

R Tt T A gy Sty o s

@&BEPH—WﬁnEhercnephenyl ring is optionally substituted
as descri bed above, and CH2OPh wherein in phenyl ring
'1&@5&%@99&& IR, §SJF BR} gl(@danﬁﬁocizeéfd b el ahaue1-yRe 2-|a§1do 4-

ndent ect ed up ‘consi stin
tlh@W@Wf?aiSﬁEuWIWF 1t§}rage/é£ﬂ igq‘rﬁ@ ﬂ]eﬂsrfaéﬂa%es‘élﬁ?fnc acid,
Cl1- S unbranched or branched alkyl; R7 is selected from
tﬂi&nm&@m@ @mB&ns' 5IRY) - af(myldnogemmﬂ-ﬁ&man -by])-Razidnet-

vl B Geodbdas il g ey, =

conmpound according to claimilwherein Rl, R2,
aBwetyiindeid  ARBHHE )'5R$-é+(écﬁtnemome?r-om-@f{epmrc@n'do)ﬂ‘sﬁs?ltzldl‘izg‘l'buwlox}"

S e R P R B e e

[ ndependently sel ected fromthe group consisting of
the side chains of naturally occurring am no aci ds and
C - 5unbranched or branched al kyl ; R7 is selected from
the group consisting of hydrogen and R5OCO 3. A
compound according to claim or 2 wherein RL is
hydrogen or C(=0O OR5; R2 is hydrogen, COR5 or



R5 is Cl1-18 unbranched or branched alkyl; R6 is
i ndependently selected fromthe group consisting of

w0 b@es23e1 chai ns of naturally occurring am no BCT/@B20a51008856
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Cl1- S unbranched or branched alkyl; R7 is selected from
the group consisting of hydrogé&h-and R5OCO 4. A
conpound according to any one of clains 1lto 3 wherein

Pnthsoibyeld (BBS ,4@R@Q4Wiﬁnaﬂ—&o-wﬂr@qﬁdhel '8"1')1 5-agido-5-
BGOSR i

13H27, CO n-C15H3b or COCH CH(CH 3) 2] N )35 .
Dsdtp,adpiggéild,(2&635454@@%5;(Wm%z-&m'@P%éﬁgﬂ%}%ﬁ%*
j y(giz_ Thyd e 6kra s 01 Bstéz, 4H9 or CO-n-C 3H7. 5. A
%%%gou ggtgcgordi an tgﬂglr?y one of clainms 1to 4, which

ound is . .. .
oo v Gy e pnery sty gtk RS SR apo >
6XGKEHhWrirhﬁlﬁﬂ—aIcfjw)slﬁazfdbF?&ﬁ-dihydydngy—te‘fﬂabxdrbfﬁlmnﬂ-ylmﬁ yl ester,
| sobutyric aci

8RB 2 15 $62 850118 -0 2He R0 HOpyHrrabn-Y ) 2-a80-3.4-
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