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Preparation FI ELD OF THE DI SCLOSURE [ 0001] The present

di scl osure relates to p-tol TEREEsul fonic acid salt of

(2 O JeBiegr Sore S Slkf. BATBERRRRbATHY - AFPEMAR S
o[ fiprethRydy Mgl IT'EI&%OEP?S AN rtQdint S -SRGnMER SR ﬂgf‘ﬁreparatlon

condi tions such as viral infections, tunors,
cancer. Also disclosed is a nethod for preparing the

p-tol uene sul fonic

5- am no- 3- (2' - O ack fﬂagﬁﬁall“h}f)I)ISCLOSURE

deoxy b-D-ri bofuranosyl) 3H-t hi azol o[ 4, 5-d] pyri m di n-2

- one [A0RE ] herisessnt disclosuisglatasgo pripkprssaul @@mggqqsg@,t of 5-amino-3-

hg)f%ae é§ X :dg&{})‘jll)eté B Ifﬁgd;gl%é%h)s 3I|{ rt],hlta.%1 g@&ﬁ{nﬁ%ﬁ 28(];ne and to

1&0196 is@ddting fcoﬁdlaﬂﬁeriICB a{ Vral @;faaﬁmy,l tuﬁlorsd aﬂi(cyancer Also disclosed
b- Dri bof ur anosyl)- 3Hthi azoI o[ 4, dg@h yrim_din-2-one

laﬁaleéfr%i PT REParBRERGRAVNER YRS ‘PPEaBI @é@ﬁ@lp@éd@j -O-acetyl-3’-
QYS9 LA ARIRRRISE0 A FROR o) 3500 mERTBOHP ocucin

fawaoi @mpousdseolick ereaafud gﬁerhﬁﬂﬁtd@ exefheqﬁqﬁratrbntdf@harmaceutical
treatment of cancers and viral infections. After_ en
qompeuladScSéPhl as priflres st Henia Adid 53t oh-aminae (e nPragetyl-3’ deoxy -B-D-

I C é ways in which
Hﬂ)e ana 9324 g?%%}r; ggpﬂgﬁ%}jﬁ& g%%%?ﬁgﬁ?%@r espondi ng
nono-, -, and triphosphates. Anobng ot her
i nt racel I ul ar destinations, triphosphoryl ated
nucl eosi de analpOSKEIHROEUNIEOYETRE DseItosSuRrE f or DNA
or RNA pol ymsrases and becone 1 ncorporated into DNA

an d/ RIdE ahd1bANASE IIE F}?%ér%ﬁ Qlﬁ&U&* c%%bﬁlﬁdsacﬂﬁ' aP@nseful in

are tr ymerase | nh ey may i nduce
the &mam“teoftdmemen ator emm;ﬂe alunhsmém tnabegs| have bea Ld;ed in the

nmol ecul VWere trip horyl at ed nucl eo 0
RIS OB S B VI B e A ety i el g fepaas Salogs are
ftd AR pHRsShorPI8RE by nucleoside salvage pathways in which the analogs are
phosphorylated to the corresponding mono-, di-, and triphosphates. Among other

intracellular destinations, triphosphorylated nucleoside analogs often serve as substrates
for DNA or RNA polymerases and become incorporated into DNA and/or RNA. Where
triphosphorylated nucleoside analogs are strong polymerase inhibitors, they may induce
premature termination of a nascent nucleic acid molecule. Where triphosphorylated
nucleoside analogs are incorporated into nucleic acid replicates or transcripts, gene

expression or disruption of function may result.

[0003] Some nucleoside analogs may be efficacious because of their ability to
inhibit adenosine kinase. Adenosine kinase catalyzes the phosphorylation of adenosine to

adenosine 5'-monophosphate (AMP). Inhibition of adenosine kinase may effectively



expression or disruption of function may result.

[ 0003] Sone nucl eosi de anal ogs may be efficaci ous
whewanss4df their ability to inhibit adenosi nePRI/ms®e7/081526

Adenosi ne ki nase catal yzes the phosphoryl ati on of

iadeaeshnexttaocladariosil n€adénosnaopihosgi ahe tHeAMdy)serve as a treatment

Ifnhl bition of ade 03| ne kinase nay effectivelyincyrease

Qe DR OGIMOBE SO 28 YKo o arthrispigaes. aptepilepsy.

there a treatnment of ischem ¢ conditions

such §0‘§t%klést PhAPEHRRRAYE AeCna g Pt §fcfor§5e¢>aﬂﬁp@, Ingxploring
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st ghi ficant orts exp Xplorin

mskssidés aradiselbsedia [ASaPagSo. Fotl m@anﬁlobmscee ak as being effectlve in
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wippigration dnd esvide aetnstyraghinsigS esilga Fbiesavitus, are disclosed U.S. Pat.

PoPRLeas i RA TR e R ey mgep D lisgions Rpve also

cg:‘ﬁcgr@o%ti él\g% I ng@%g%ﬁ}%g Qiftﬁg ggaz%lo[ﬁ% nﬂg%};dn?e bt 28ee, e.0.,

PobPatcHbs. dn;ﬁ%h?d\l end bgid6ddScRévaekharroal, gl HeosSHEM., 30, 1341-49
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Lewi 3089515}, DISJJ'bststuterinéﬁ -thiaqela(4,5 3tpyrgnidingd-ong gompounds have

t%’gg 9@ . }iav? urilmgn(gpe(%%ato Qloalctlrliy T}éﬁ %reParatlcaq an seﬁilness of this

PO taHsoundy 8 diearsed OIS, tApphissinl FubLcaEadNb. Ay 8130%/0160830
act ivity. The pr Zfar ation and useful ness of this class

(BFS-AnbisatirnsNe sl 141046094 y eehigthis inegrpospigd ﬂl@féltfi Bnreference i its
AL FRODRL0, SO0, i OB S e

hO-dcetyd3tde@tyybetd-D-sbapnbsat- 3th1dﬁﬂﬁ[ﬂl,5b&:§)yhhﬁdm 2-one. The

synthesis of the free hase conmpound 5-am no- 3-
Uity ei%értowposnd HeyXHyietel o5 pyrHisptiommediery dugorths apephous

rﬁku‘]r'e of ﬁ’l]e E:'bg% u&@?urlﬁr&‘bﬁloﬂ%ﬁ” teYfr bats@fn% ‘BQ 'I'fﬁ‘gféﬁ% the use

may vary base urification nethods due

arortphe ou]semtatwthn@ amé nbtraecdptabde fmhemaﬂ\dmumpeon In addition, the
q%gx{ﬁ) f(;u% ?t rlrr? Pfre%fbaget}eof ];hrlse Sorggosu%d r‘gelzands ?oe bf|: h}r;grgsec%pltcowﬁlghemay make
the compound susceptible to hydrolysis. Accordingly, a method for producing a
crystalline form of this compound with high purity and stability having low amounts of

non-toxic solvent is desirable for pharmaceutical applications.

SUMMARY OF THE DISCLOSURE

[0006] The disclosure is directed to p-toluene sulfonic acid salt of 5-amino-3-(2’-
O-acetyl-3’-deoxy-beta-D-ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one, shown

below in Formula (1) and pharmaceutical compositions comprising the salt.
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of certain solvents which are not acceptable for human

consunption. In addition, the anorphous form (free
whame)l46i9 t hi s conmpound tends to be hydroscopi BCTIS20N7/081526

may meke the conmpound susceptible to hydrol ysis.

Accordingly, a nmetho ucing a crystalline form

of this conpound wiyh hi

purity and stability having
| ow anpbunts of non- t\QXi sgqub i's deS|ra¢ e jor
pharnaceut'cal | igati ons” SUMMARYH&E: DI* OR1LRE
[ 0006]  [he cloglire is directed to p- toI ene

sul foni'c aC|d salt of 5-amno-3-(2'-
0- acet yl - deoxycbeta D-ri bof uranosyl ) - 3Ht hi azol of 4,
5- d]pyrlnldln 2- onépacshown bel ow in Fornula (1) and
phar maceuti cal conpositions conprising the salt.[0007]
The qoopQurté @tnpbefdbit BordulaS] 149686k infmembiods trf:zﬁfng or preventing
treating or preventing disease. For instance,
digepo U infanceragnzponnd of Ferawly hisnsedh sumedpds @@mmtlng or
o%veglglﬁvgnr%tsolnrs] anE)%r Fess@@ g)/gﬁ,léndo I%éagég’rls? Rtls%fdé%c %Sd are methods
cﬂrt@mﬁg d)ﬂﬁe‘ifeﬁhhﬂg iﬂf@dhoh)bydi R&ldaed Sithsid Cfdr 8%amyf16) viruses including
exa viruses including Hepatitis B virus or

11; Buvsrueovﬁﬁn@tmﬂn@ﬂtso wREperndfrarmalall isglsglused in

?%S—Hf e 08 R R bR BB ot The pr esent

dl scl[0808]dniafotter @eodiinérq, e @Hsﬂﬁ@ﬁcwsuﬂéﬁﬁﬂﬁlédtétgto a method for
p-tol uene sul fonic acid sal t

P3eRiANg B-9luepe sulforiceoid sat Qfée%";gao 3b(2E>rQ ety r Britseyy-p=D-
r%%ﬁ%ﬁh@s‘gg ﬁ%f‘héﬁoﬁ%mﬁ @H&r?ﬁ\ng Tk 0r111? (f The net hod

cou
5-am no- 3H-t hi azol o pim d|n 2-one (2) wth a
deoxyri bof uranos t

form a conpound of Formul a
(4) (ii) selectivel y\cl vygglﬁﬂe 5' acet gf n the
conpound of JFortiyl a LA tonformm, . Hos CH
5-am no-3<( 2’ - Btyl - 3' -deoxy- b
-D-ri bof uranos /3Ht hi azol of 4, ﬁ; d] pyri m di n- 2- one
(5)(iii) reactlng‘% am no-3-(2' -O acetyl - 3' - deoxy-
b- D-ri bof ur anosyl ) - Bkt hi azol of

The method comprises the steps of:
(1) coupling 5-amino-3H-thiazolo[4,5-d]pyrimidin-2-one (2) with a

deoxyribofuranose (3) to form a compound of Formula (4)

%f* m__. =T

/
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E
%

OAc
(11) selectively cleaving the 5° acetate on the compound of Formula (4) to form
5-amino-3-(2’-O-acetyl-3’-deoxy- B -D-ribofuranosyl)-3H-thiazolo[4,5-
d]pyrimidin-2-one (5)



4,5-d] pyrimdin-2-one (5) with p-toluene sulfonic acid
to formp-toluene sulfonic acid salt of

WH2@8i1648- (2' - O acet yl - 3' - deoxy- PCT/US2007/081526
b- D-ri bof uranosyl) - 3t hi azol o[ 4, 5-d] pyri m di n- 2- one

(1) [0009] In a r~enbodi ment, step (i) co
coupllngSa&@S h zol of 45<f]pyr|m WL\
(2) with a deox ose of Formul a (?bB) t

N

conpo | a 4) [ 00 I0] Anot h IS

drawli to Nethods for preparing a cé‘ﬁpoun For rrul a

(3), which |9’/,usef4ul as an internmediate in fhe

preparation ofo conpound of Fornula (1) The met hod ; and

conprises: (i) sulfonating a conpound of Fornul a

with a €l f oraetingg-agent3- Q‘ﬁ@etﬂr%s@ﬁék bP- rabqfa@@pwl) -3H-
forma sul fopyl tdhtute f

wherein R i stl?%no%g%)g d:lp rn}lglsnﬂ g? QW %1 Fﬁ& c§r§1félrr?1Z fmd fo
(i) reduci n@rinfetofusht eiydnicadis tdlf (bﬂfeﬁinﬁx@rm@iﬂaeétyl 3°-deoxy-
Formula (7) with a reducing agent to form a conpound

of Fornul a (BP- (1b‘i>ﬁu§anﬁ§/)d}”éﬁ§ﬁhﬁaﬁ‘§°Hf}%dh)dﬁ‘ﬁb‘é}ﬁdz -gige (1)
Formula (8) with an qcid to forma conppund
(9) (iv) oxidizi
oxi di zi ng a§

f ¢
agent 1o fexm g vof  Fornul N ( NH,
acet%corrpound of FOr 0) with an:
acetyl ati agent Sin the pr esence an ati d cat afyst

to formthe carxhpound of Formula (3) [@01 1] Anot her
enbodi nent of e present disclosure i %° drawn to

met h f inc fse¢ BBtpfing 3BmingBHCH

e ud o in BRERE ot nGR RAHP boprlse! EBepfink Shin
thiazolo[4,5-d]pyrimidin-2-one (2) with a deoxyribofuranose of Formula (3B) to form a

f Formula o

compound of Formula (4)
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[0010] Another embodiment is drawn to methods for preparing a compound of
Formula (3), which is useful as an intermediate in the preparation of a compound of

Formula (1)

. 0]
AcO
OAc
3 OAc
The method comprises:
(1) sulfonating a compound of Formula (6) with a sulfonating agent in the

presence of a base



preparati on of a conmpound of Forrmula (1) The nethod

conprises: (i) sulfonating a conpound of Fornula (6B),
wao-eoosnkEs4 6C), or mixtures thereof, with a sul PONES1007081526

agent in the presence of a base to forma sul fonyl

substituted conmpound rmula (7B), Formula (7C) or

m xt ures thereof, weyein is an optionally

substituted al kyl arylJ _(ii) geducing the sulfonyl

substituted conmpound o§~For B), Formula (7C), or

m xtures thereof with a reducjing a oto forma

conpound of Fornmula 8B (iii) g the conpound

of Forrmula (8B) with an aci ound of
Formula (9B) (iv) oxidizim§ the co d of Fornmul a
(9B) with an oxidizing agent féﬂlomed by reduction

wWith a reducing agent to forma conpound of Fornula (

108) (V) acety] ﬁhh%utfbﬁylg%%wmic&ﬁpf pr@fbanﬁm@?)) Wit h

an acetylating agent in the presence of an acid

catalyst to formthe £ ound of Fornula (3B) 3B
[0012] In another odi ment, the disclosure relates
to a method of reducing alsul fonyl substituted
conmpound of Formuka (7)~"wt reduci ng agent to form

a conmpound of Forrmula (8) wherein
substituted al kyl or aryl.
an optionally substituted enyl. In
anot her enbodi nent, R i §°££3, CH3, CH3.[0013] In
anot her enbodi nent, the disclokure relates.to a method
of reducing a ’

wherein R is an optionally substituted alkyl or aryl;

an optionally
odiments, Ris

Q

(i)  reducing the sulfonyl substituted compound of Formula (7) with a

reducing agent to form a compound of Formula (8)
0

A

8 0]

(iii)  hydrolyzing the compound of Formula (8) with an acid to form a

compound of Formula (9)
HO

HO



sul fonyl substituted conpound of Formula (7B), Formula
(7C), or mxtures thereof, with a reducing agent to

wo eoosnieosepnpound of Fornmula (8B) wherein R i s BET/US2007/081526
optionally substituted al kyl or aryl. [0014] In other
enbodi mén} s, oRdizéngahe ophpamal dffosuﬁal(ﬁ))tmiﬂeain GxidZthg agent
al kyl or phen %ﬁlln an ther e ment, Ris CF3, CH3,
or -C6HACHS. £8 PY TRCHER W §r6 ucfgAgSPEOdpgM a compotind of
di scl osure af ggﬁrlate for the scal able commerci a
production of conpounds descri bed herein. The nethods

are operationally siaphe ghust and efficient. In
particul ar, the nmEPhods ati cularly useful for
U

scal edup productlon of p- e syl fonic acid salt of
5-am no-3-(2' -0 acetyl - 3' -deeky-
3Ht hi azol o[ 4, 5- d]pyr|n1d|n 2-%9 .
DESCRI PTI ON OF THE DRAW NG9 Fi g° 1 s a FT- Raman

spectrum of a conmpound of Formula ( g, 2 is a

5 0 AP e P

[0016] The t éremprésencgutiasiang!‘cafadysdtd fosm ghaecmmyiduad lof Formula 3)
variations) as used herein is q;ed in the inclusive
sense of "having" oqmo' c and not in the
excl usi ve sense of "consisting onI The terns "a
and "the" as used herein arejund rstooé t o enconpass
the plural as well as the singutar. [0017] As used
herein, the term"halide" ref®rs Sfluoride,
chloride, brom de and iodide. The term hal ogen refers

t 0 17901 11N@otEH efibiolRnenk b oMk Peesaitdlidcsbitss dfHhliBImekh&ls of
term aIkyI", as used herein, unless otherw se

prephrngtaedmponed ofleemek (FBatwichrsiisofil anan mjeamediaien the
radlqgls aV|n§ n%.ﬁ%ihﬁ: (2 anched, or cyclic noieties
RIPRETEE S POPRE" AR &b bi cyclic and spirocyclic

noi eties), or a conbina of ¢ he foregoing noieties.
For an al kyl group t6&®have clidynoieties, the group
must have at OAC

7
3B “onc

The method comprises:

(1) sulfonating a compound of Formula (6B), Formula (6C), or mixtures

thereof, with a sulfonating agent in the presence of a base

to form a sulfonyl substituted compound of Formula (7B), Formula

(7C) or mixtures thereof,



| east three carbon atons. [0019] The term"aryl", as

used herein, unless otherw se indicated, includes an
wo@e@anis4y adi cal derived froman aromati ¢ hydr BCEURIINT/081526

by renoval of one hydrogen, such as phenyl or

napht hyl .© 20] The "al kyl"™ and "aryl" groups are

opti oraldy suybstituted by 1-5 bst/ tugnts sel ected
from - hal -CN, G -C6 al kyl >aryl aj kyl

al koxy,
hydr oxyal kyl ,
di al kyl am ne, i /the \al kyl groups can\be f rt fer
substituted wt al ogens. [ Qg
"Ac" means mgsbyl . he conpoungssdt the
di scl osure may exi7Bt as singl e stereoi sonergg .
racemat es and/or variable m xtures of enantioners ’

and/ or di ast RRMERSs afbptichdi sistifie HkAloeahgoners,
racenmates and/or vari able m xtures of enantioners

and/ or dithst srdemgrthe sfenylrubstieigd compeung aftionmulag7B), Formula

scope of the esent .disglosure., [0023

herein, the (RO Rres ﬁ“ﬁéeogﬁvét%ta'rgg‘é%‘% @Pﬁ%ifgrm a compound of

subst ance or FeprElk@B that gains electrons in a

chem cal reaction and(}he term "reduci ng agent" refers

to a substance that | gsésyelectrons in a chem ca

reaction. [0024] Theyterm\"i mmunonodul ator" refers to

natural or syntheti rQ abl e of nodifying the

normal or aberrant”imm®ne sy3tem xhrough stinul ation

or suppression. [0025] The term "preventing" refers to

the ability of a conpound or josi ti

invention to prevent a disease idé% Hf{ed herein in

pati ents diagnosed as havipg the di'seaje or who are at

ri sk of devel opi ng such di sease. The term-al so

enconpassgsp [ :

i sease i pariElARI HbBRn R RERESIRD Pits b Feid (o forma
compound of Formula (9B)

&

HO

HO

7,
&
)

9B .
(iv)  oxidizing the compound of Formula (9B) with an oxidizing agent
followed by reduction with a reducing agent to form a compound of

Formula (10B)



or have synptons of such di sease. [0026] The term
"patient” or "subject"” neans an animal (e.g., cow,

whersa40ssheep, pig, chicken, turkey, quail, capCT/USIP7/081526
nouse, rat, rabbit, guinea pig, etc.) or a mamal
preferably a human, uding. chi neric and transgenic

ani mal s and mammal™. [ 00 terma

"therapeutically effectiv Orefers to an anount

of the conpound of the in /on sufficient to provide

a benefit in the treatnment or Py 1on of disease,

to delay or mnimze synptldBs asSocil\ated with di sease,

or to cure or aneliorate the disease' or;pifection or

causes thereaqf,, rticul ar t he ical l .

e focti VO amguiiviaNpBRs Gfbafltafrulifi 0t b AR s Srenietine acen
a therapeuti Gn BRNeédehcd dF ania¢idl caldid td PrHIRNEHHPRAD W FBrmula
an amount of a conpound of the invention, the term
preferably efigBhpasses a non-toxic anount that

I nproves overall therapy,qfeducgs or avoi ds synptons

or causes of di seasejco0r e
ef ficacy of or synergies wt
agent. [0028] The terma "praphyl/actically effective
amount" refers to an anount of a“gonpound of the

i nvention or other active ingredi ébkc sufficient to

result in the prevention of d%ﬁease, recurrence or

spread of a disease. A prophylactically-effective

anmoun ref tq: |.CJ Vi .
o 1 0Ty T oftcr BRpARRHC MR SRl 1 S redpeing o
thifnyhfubstituted compaurti efdfasmuBg3pci ated with the

infection. Used in co%nection with an anmount of a
conpound of the ipventi1om the termpreferably
enconpasses a non- i ¢ afount that inproves overal
prophyl axi s or enh ylactic efficacy of

or synergi es wth”anot®@er pr [ [
agent. [0029] The term"in co
use of nore than one prophyl
agents simnultaneously or_se
that their RO230

refers to the
r therapeutic
'y in a manner

2

with a reducing agent to form a compound of Formula (8)

A

wherein R is an optionally substituted alkyl or aryl. In other
embodiments, R is an optionally substituted C,-Cs alkyl or phenyl. In
another embodiment, R is CF3, CHs, -C¢H4CHs.



respective effects are additive or synergistic. [0030]

The term"treating" refers to: (i) preventing a
wale@easss9 di sorder, or condition from occurri NBCT/OSANT/081526

ani mal that may be predi sposed to the disease,

dl sor [@ei 3 aimdhothec emblodimeon, tﬂeuhschmarer’re]hteym a hedirod of reducing a

osed.as having jit; (ii bitin he di sease,
w I8V LB ttBled CamapE AT Fot a,(71§)» Feew ﬁg 76y gr mixtares diereof
devel opngnt; and(iii) relieving the |sease, di sorder,

or condi/tio or relieving thessy of the
di sea d|Sorder, or condition d/or causin
regr esgsi 2 he i sease, disgrde (on.

[ 0031] THe ter "S' indicafe t he

st er eochem cal

asymmetric carbgn—a obmin| a chenmi cal strugt ., as
drawn. [0032 ) D of the |n&@mr|on nay,
exhi bi t the Ren noPof \t aut omeri sm Wi |-t he®

fornmul ae set forth herein tannot expressly depict all ,
possi bl e tauto rig forms to _he u S10) at
the formul ae "set? rfeg?(inﬁg P teéionfmélm%1 PRPeRtet e&ﬁfomu%d(ghsl
represent any tautonmepic_form of the depicted conmpound
and is not to be N yted rely to a specific conpound
formdepicted by th&Aformyl a drawi ngs. [0033] As
general | y under st g6d led in the art, an

optically pure conpound havi al center
(i.e., one asynmmetric carbon ne that

consi sts essentially of one of 2, t wo si bl e
enantioners (i.e., is enantiqﬂgrlca$ pure), and an

optically pure conmpound having nore thak one chiral
center is one that is both diastereonerical’ly pure and

enant i oner i catejeipRriean btehalablbstitutddealicydrpatytds of
t he present invention are used in a formthat is at

| east [09&9h Inratersmbedivesntse Rapen apianglly substifiedr sbaatkyl or
ple gpqa%%gpé}gﬁodlﬁapﬁtRlssCF dify 8 IhAalcgent ains at

Sin
[0015] The methods of the present disclosure are appropriate for the scalable

commercial production of compounds described herein. The methods are operationally
simple, robust and efficient. In particular, the methods are particularly useful for scaled-
up production of p-toluene sulfonic acid salt of S-amino-3-(2’-O-acetyl-3’-deoxy-B-D-

ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (1).

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a FT-Raman spectrum of a compound of Formula (1).

Fig. 2 is a PXRD (x-ray diffraction) pattern of a compound of Formula (1).

DETAILED DESCRIPTION OF THE DISCLOSURE

[0016] The term “comprising” (and its grammatical variations) as used herein 1s

used in the inclusive sense of “having” or “including” and not in the exclusive sense of



i somer (80% enantioneric excess ("e.e.") or
di astereoneric excess ("d.e.")), nore preferably at

WO e@sti4B59% (90% e.e. or d.e.), even nore preferebig20at/081526
| east 97.5% (95% e.e. or d.e.), and nost preferably at
fw@asittirgodnly QB’O/OTéLeeerrrrsr ‘alamd Ythe’[ 3084d hd?eingireiemderstood to
sul fonic, aci d salt

H1COMPAT-the ploral g g’gg@fh%lngbl@&(y bet a- Dri bof ur anosyl ) -

3H-t h[}O@%@]' RE flsea td] Ry hdlefth nhﬂl(ﬁn ?eﬂal% 18 ARYID EhIBWdE, Bromide and
Formula (1) [0035] The free base of

odaiei Adbe Bsr(rﬂialt@eacr@bgslto Blueremn xhlohet,drominchof ivdmnsy| ) -
3H—th|azolo[45 yrlmdln 2-one (5)_ is . an am)r(?hous

Subst 9L This; tergn 1t 198 uppddsisin, unleseothergrise indicated, includes
L) = .
{i]glzogf)&%%lt @‘3‘}5%?‘%“ rﬁ% 1c91§ Mn &%@g@ﬂr@&ﬁé@@?@gﬁﬁe{: r?lOletles

flﬁﬂwﬁg fded anddiridgedbicyaie aﬁd) spsrrocmhdm&emw dpaeombination of the
surprisingly found jn accor %ance with the present
RTeaOIBaTFITn EOT B! SR aAVeCEIHS BIOiSHES, éh"o%r%ﬁ Bpftihage at

‘te%t@ﬂr%&!?béﬁeaft gow resi dual sol vent can be obtai ned
omthe p-toluene sulfonic acid salt of

5- ami [901 B} T2 telh dayelt'yds-uled lbeain yuntest athBrwisdinflichtad,asgilijes an
3Ht hi azol 4 5-d rimdi The c stalllne
PIEANE Frd1 ﬂ@erwg%ﬁ% %ﬁ?ﬁ@ﬁtﬂqqﬁ’ﬁf??ag’ éé’%iéﬂ{l%% e hydrogen, such as

g(&ﬁ]%rtdagﬁhgver t he anor phous form of
O acetyl - 3' - deoxybet a-

D-ri b@ow]a”ﬂlmes‘gaﬂl;}d’sand ‘irgl? gt a1S- op}ipmllymuhi;t'rtu@d byd-5

(9).. For xa e, | oI res sent ..in
% émt‘}Fl%tF %e@ -<ip deneN 6 §ﬁ91 15§ﬁe§ g alkoxy, C1-Ce
¢n i c n
%’li?ﬁe BB {é’f@.‘k Lnans ﬁét‘é‘Je%E*‘ﬁﬁﬁe e
dmkklylalnsne Iwhivi-cgin ghre adltydlgidupt yarobe fuktberdubstitsted stitnae cgmebre

%SI er handling in the production plant. [0036] The
F3legnpase of

5-am 9 ?]I'Tl?ete%aﬁﬁi Wears ac8€9Xy- bet a- D-ri bof ur anosyl ) -
3H-t hi azol o[ 4, 5-d] pyri m di n-2-one (5) is a hydroscopic

s u bst ez The mmndueds:mhq: distlogitre oy gKist 43 singe steppotsoBgrs,

g gr i B s 8 OSBRI oY ych snel
GEleBisa s Ofacdmae S ydri vatidh 1B 1dz ARG of edant@¥heReandRir Miastereomers
sensitive to hydrolysis. It has now been surprisingly

froumtended tabe antdiambe swiipe hof theeprenenisdisalosdirss cl osur e t hat

t he C@? |1 n form f t he % t ol uene..su f on ac IEssa%l t i0§s ecies
onty PP gkt yoRysroR it RRSIARARE! BErSdP SeBitase of o
that gains electrons in a chemical reaction and the term “reducing agent” refers to a
substance that loses electrons in a chemical reaction.

[0024] The term “immunomodulator” refers to natural or synthetic products
capable of modifying the normal or aberrant immune system through stimulation or
suppression.

[0025] The term "preventing" refers to the ability of a compound or composition
of the invention to prevent a disease identified herein in patients diagnosed as having the

disease or who are at risk of developing such disease. The term also encompasses
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properties and being easier to process. [0037] The
free base of

Wh2@8i1648- (2' - O acet yl - 3' - deoxy- bet a- D-ri bof upemuszob)/es1526
3H-t hi azol o[ 4, 5-d] pyri mi di n-2-one (5) has been found
preveaoin dumnhes poeeressioatod thesdilzasaingater(ts ivtie arcedchdy ndfering from
duri ng synthesis) and shows residual solvents and
NatayF SymRigms ﬁ\mhe‘gge@ﬁet'i ally pure" in accordance with

the piogseNtnd @18 PhARA B35 drethel @S AT (e 58 lah ehbrse, sheep,
substances 1s |less than 1% "preferably |l ess tThan

Pig7 8N kenpiuekeyr @fadly eds] dog, ewssd, hairabbis%umed pighatc.)tdr@ mammal,
resi duyal ,sol vents.and water are |ess than 1%

B S by bt AR PSR sgh &R §74 eRmEian

0. 5% I?)@Qﬂéﬂlé fertTR " EnePIpRhSAD le¥eb BRI M BfefofP Mamount of the
wei ght. [0038] IR data - Fig. 1 shows a FT- Raman

spepdundof g inveation syboiedt ofpré&adem benefit jn the reatoempouprdvention
RS b bEoB SR T S
%_fﬁglld[i%% ?’Ige]n(ﬁ%a% or]ig?&tior;@o@augéggtﬂereéfo 3d pax@i@glaé RAL&IPeutiBAlly

_ -ray data - Fig. 2 shows a x-ray
difctive emowrt nokang pmamotinttshBicombtroprovideh tikamreutia bérefit i wvo.

he x-ra I agr. the angle of diffraction 2theta is
bt s iss iop e A edafith ot of (i Shiehlg S Etefin pheserably
N Rhip8se R nbMeoxic AMbiit thelh BnSrovansesdl thérﬁﬁyﬁéﬂdc@@oﬁ(avroﬂié
diffractiondiagramis observed at an angle of 5.5 0.3

syinapriome ex equs¢siiaiigsisey of ¢nherceatheithergpeut efficagy ofor syeries with
19..7, 20,2 .21.3, 21.9, 23.8, 24.1 and 25.9 0. 3.

HIAR PRI EAREBNVPOSI TI ONS [ 0040] The crystal | i ne

conmpowdg Pfhd Rl “Brdphylatifcalls @edtBeRbRRAL Qefers to an amount of a
phar maceuti cal conpositions conprising at | east one

piapavad efithiegaydnjion ot efperdstize mgredient seihigicnhe reBHipd (hgiprevention

of .Formula (1). Details for preparing ph eutj cal

bt P e ag ok PREre PO GbARRER Y ¢ ifount may

Ra&ras n APBhhtGaicht Rublel & inias vdal in2e86n 01 6288irfebecSor spread
lication No. 11/304,691), which is incorporated

eiredsipnios p dlisspreassasigtedswidintheripfegtion. Used in connection with an
amount of a compound of the invention, the term preferably encompasses a non-toxic
amount that improves overall prophylaxis or enhances the prophylactic efficacy of or
synergies with another prophylactic or therapeutic agent.

[0029] The term “in combination” refers to the use of more than one prophylactic
and/or therapeutic agents simultaneously or sequentially and in a manner that their
respective effects are additive or synergistic.

[0030] The term "treating" refers to:

() preventing a disease, disorder, or condition from occurring in an animal
that may be predisposed to the disease, disorder and/or condition, but
has not yet been diagnosed as having it;

(i) inhibiting the disease, disorder, or condition, i.e., arresting its

development; and
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[ 0041] Pharmaceutical conpositions and single unit

dosage forns conprising a conpound of Fornula (1), or
w@2phasesareuti cal |y hydrate or sol vate ther eof PCHIS2007/081526

al so enconpassed by the disclosure. Individual dosage

f or ns  of(iit) heclatvmigltisdis@seralysobder saricbaditien fap relavalg, the symptoms

mucosal (i nclydin ual, buccal , rectal, nasa

or vagi nal) O%ﬁfdé%? E‘P(’fggﬁaﬂ e {f“s%lﬂfé’ufé‘fﬁé‘tﬁﬁgress‘on of the

i ntranuscul @fseasROdibistddbeShtiRdn. i Ntraarterial, or

i ntravenous), transdermal, or topical adni ni strati on.

Phar npo8 U} Thateraoffrosid {risdiead tiicpadfic beresshahicilivenfiguration
di scl osure typically al so conprise_ one ?r nor e
a

%aawéfe@a@t.aéam ngr%%ﬁﬁ%m% af@szblfﬂ@ bmical srugiyre as dgddge
for rrB %l ﬂl ont gg& %fnqzentl I day Qxhﬂ?l{ ﬁl% 'hgr?omenoa th

enbod ‘'ons encomnpass

talitoIneiF0 dNHﬁélthelf&(r‘rhMbeseﬂf&m%ﬁdiﬂ dar@ibt Egiresdlyadepik) all Pbssible
a pharmaceutically acceptabl e hydrate or solvate

tahaf@zslfc formprel itd tol kearndersinod dlepdithd forraplae h«érf@zﬂasmrp@ are intended to
resent a%lo Qau%lmérrpcte ﬁ'(])%gg?ﬁls | c{e kg c%lxﬁ%ﬁ%ild Qrﬂfjls Hﬁpt% b% hmlted merely

sclosure W y var

ﬁﬁdﬂm@ompoﬁrhieﬂomws@cteﬁwy texfrpbR, dr@wtﬂg§ age for m
used in the acute treatnent of a disease or a rel ated

di sea®3dpsks gmaallymndarsg@d ba(rtmetSEill@ﬂ inothe agy amoptecally pure

et it A i SRt Aot byt R 6 ety S Sporie thal
&ﬂﬁsksaéshaﬁmaﬁty BRSRV AW ARRROR h@RBRRY (1%0NS Sadtiomerically
| er anounts of one or nore of the active

pmg} @ud empptidatly purepompeund hawingmorsr thin eessehgral eantenisigreaithat is

t t he. sane dIS ase .or d ot h
by F R it B R EDuBlye TR s AT e s hiihes of
tHRipresdhisial @%idh @revusbdi 1ﬂ/z§1fdtmfthz§1fﬁ H€as@ AP ITRSe ofioter Bantiomers or
readi |y apparent to those skilled in the art. See,

diagfereomers af gheormpoupdi e ise & forowihaiSoneaises; leasgd(%o efa single

o COR O i BB e | priidereml BT G Ratea 75 HBre

pRIE8IS at RARITVAD0YAIE or a%.)SOFch 18dra ptdferags] aldalt 97.5% (95% e.e.
capsul es; cachets; troches; |ozenges; dlsperS|ons

gucrbpwntl@mqsésref@abiy ableest 99%08% aswE dEoul ti ces) :
paste 03 HP i‘g\qoelr e sulif%nlscla@% sl‘alt %Eg%rnl%no R aésf)egc%t 1-3° deoxy beta-D-

sol uttons; S, aeroso
fiB@i&k@bS})l) 3H&hﬁzolb[4(;ﬁid]i)yr1m1dm 2-one is shown below in Formula (1)

0

<
Z,
Z
Z,
Z,
Z
“Z
Z

OAc

[0035] The free base of 5-amino-3-(2°-O-acetyl-3’-deoxy-beta-D-ribofuranosyl)-
3H-thiazolo[4,5-d]pyrimidin-2-one (5) is an amorphous substance. Prior to the present

invention, 5-amino-3-(2’-O-acetyl-3’-deoxy-beta-D-ribofuranosyl)-3H-thiazolo[4,5-

12



dosage forns suitable for oral or nucosal
admnistration to a patient, including suspensions
W@ 200g/140540qUeoUsS or non-aqueous |iqui d suspensPONES$S2007/081526

oil-in-water enulsions, or a water-in-oil liquid
dlputisidn)qneg 6) hetdi rener, bean deoeivd:mdi irscryd;tialrh'né tbroodabes now been
forns UIt l.e for aren nistra

TP y fi g fl%crorq CG Bt Rrgse@t 15018“1;% {hﬂF 111?(%:2 c%}ain conditions

@H@/Etﬁhﬁ’l@ ?01%9{&75’([4 %Erytm@tre&@tﬂil bSvERCANBE bﬁtﬂﬁl@&j filofh tBE PUbRene
i quid dosage forms suitable for parenteral

adfmm astd aattiofr-anoner3gdi- Dearctetyl{30(dd®§y Hotpilerbofuranosyl)-3H-

h I Pt d.d i
BoF i i EP S s S e SRR IO o B Ees R e e
fé%htﬁg&ﬁ% %rcﬁfeﬁle‘é’%l‘/ér th@ MBrpheud RARE 3 kinkih&d- (Qndﬁlﬁtﬁfﬁ’ -deoxy-

of pharmacy, and non-limting exanples of suitab
bet@ﬂ)pnmftlmnas'}é) pil ehingd o 4fed pynmidietdner(S h Emremmplea}ess solvent

APttt uRgeE dPb A BETE Ry o tepthtissabipdstate. In
é/cﬁﬁth&lt YddfiodaR pluPficatioR id efkRRWbyitRe EMStaBizhtidd Yro&&ds NWhis results in
but not limted to, the way i h which the dosage form

kuighér skdiliy of thesireg wstla@ceaanﬁmamerrhandkng ingthepysidgstiar plant.

not - oo B F e B A BT 6 2GR b oy e FIbDfuranosyD

mltﬁlaﬁmbﬂ4t5yd]?fynﬁucﬁﬁu2t¢rfét(5}afrs aBWaidRE& sumkndd. SlrofeRe Bkbmical
on the specific active ingredients in the dosage form

$t0@m4@ ltTEh@ipﬁthgé thes éﬁ@l@hédﬁp@s@é@l énﬁ;@qyd@péa-D -ribofuranosyl)-3H-

@%ﬁ%ﬁﬁzg? ﬁé}pyg%lfld{}l Sélélgag( ea"%ldy ffenglgg%ot dmslg%ls It has now been

§upridindlptinihe a@i@gdaaa@wﬁ lfheqfreéz‘eﬂﬂ@ls@l@ﬂﬁ@ﬂfaﬂﬁle ch@talline form of
exanple, the addition of water (e.g., 5% is wdely

the pelphuste Mfom?esab hwrﬁﬁ@bghﬂydmgrcéf:@mc Hu1s hayipg pettegfstorage
surulatwagoe age in order to determ ne

R R lgﬁc%prgée%éhelf-life or the stability of

for WqOOBV]OFI‘ie PotHast bNBambee3-(2-Q- acetSZBB Sﬂ@ﬁ?%ta-ﬂrﬁl@ﬁlranosyl)
Stabili Pri nmcgl es &Practice, ., Marcel

Béitkiazolo[p-dIRyrimidgnZ-ongy5) lgaﬁémsmfoupﬁ t%f«‘?ﬂé%!tl somipfeated pgpstances
{%E(%treaac%ﬁ (g[ ﬁ{é sty}lt@xgmg)aat ggﬂ%é }es@ﬂalosf V%ffflgglﬁg gv‘agﬁqu g'ﬂ%Ferm
Ysaatialdy pire? ircancasdeneigh the present invention means that the sum of related
substances is less than 1%, preferably less than 0.75%, more preferably less than 0.5%
and that the residual solvents and water are less than 1%, preferably less than 0.75%,
more preferably less than 0.5% and still more preferably less than 0.25% by weight.

[0038] IR data - Fig. 1 shows a FT-Raman spectrum of the compound of Formula
(1). The compound of Formula (1) is characterized by the following major IR bands at
1356, 1130, 804, 498 and 435 cm™ with medium bands at 1637, 1602,1054, 1037, 609
and 530 cm’.

[0039] X-ray data - Fig. 2 shows a x-ray diffraction diagram of the compound of
Formula (1). In the x-ray diagram, the angle of diffraction 2theta is plotted on the x-axis

and the peak intensity is plotted on the y-axis. The strongest line in the x-ray diffraction
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noi sture and/or humdity are conmonly encountered

duri ng manufacture, handling, packagi ng, storage,
waekiopmesty and use of fornul ations. [0045] Anhpdr/osm07/081526

phar maceuti cal conpositions and dosage forns of the

diagainois vberesint be apgle pAs Sk 08P mithdedsyrdnteusityolindsawl 1.8°, 12.3°,

noi sture contai ni | Qw rmiQs?)toure or

Ui di g bmerTiond Tos3a 240 Shiga e
PRATEAALT PRAPRBIBOSATONPU d be prepar ed and
ed such that ydar ous

stor ifts an nature i s maintai ned.
Accor [@04g] The apdryliine veanponded Formuls (Brie ugdab eraphtey
ackaged using materi al s, kno to prevent expQsure t .
SM@P‘%&‘HEﬁ CPWgPSIP‘i’Fé%FOE%lSB‘é ﬁ%ﬁt&&g@ ?‘W%?Ht%cg Y écceptagle carmer
it S e ; j [ e
L Lol o PR AITR) P Dl ot brefichafibaliaicDc cpmpositions
fong scarpbeat desribetintU.SoBaewtoyipdicatenrrsPubdication Ne.8108$/0160830

oS herBfce N ISR R R nedmoreGhbbdin P RICRRG 1 s

ggg@t?e forms that conprise one or nore conpounds that
reduce the rate by which an active ingredient wll
deconjddd &] PlBumhcentingd comgssitiows and sangde wref dospgadforms comprising a
herein as_"stabilizers," include, hut are not |imted
DU DORPE s PSR ST DI BiPb ariso
SRlofnpBitkl 8% the diQP8le. LhHi9iduEd AFRLURLSSs 8Mfe WKLRSuRmay be
excl pients, the amounts and specific types of active
sugbkedbeatk nincos] Gosladieg suplngualy batichk, eactal aperidomgpgomnl),
factors sych as, but not.limted to, the route by .
PRRT (551808 Sthetiaani shaPiar i Bl BirehSh ifsefipal. o
Il GRbs)IRSRAEmi Q! dFRoftal hBRiHLEHLAS PhANREERICchB&Mmsitions and
conpound’of Formula (1) or hydrate thereof conprise

Gosagarfprine of BEQisetpsprertypinilty s qomeprisd enelosmsregthaghangutically
RN R T E N R R
SHbs ARk, hidrm@tditical compositions encompassed by this embodiment include a
compound of Formula (1), or a pharmaceutically acceptable hydrate or solvate thereof,
and at least one additional therapeutic agent.

[0042] The composition, shape, and type of dosage forms of the disclosure will
typically vary depending on their use. For example, a dosage form used in the acute
treatment of a disease or a related disease may contain larger amounts of one or more of
the active ingredients it comprises than a dosage form used in the chronic treatment of the
same disease. Similarly, a parenteral dosage form may contain smaller amounts of one or
more of the active ingredients it comprises than an oral dosage form used to treat the
same disease or disorder. These and other ways in which specific dosage forms
encompassed by this disclosure will vary from one another will be readily apparent to
those skilled in the art. See, e.g., Remington’s Pharmaceutical Sciences, 18th ed., Mack
Publishing, Easton PA (1990). Examples of dosage forms include, but are not limited to:

tablets; caplets; capsules, such as soft elastic gelatin capsules; cachets; troches; lozenges;
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adm ni stration can be presented as di screte dosage

forms, such as, but are not limted to, tablets (e.g.,
waebmsalise t abl ets), caplets, capsules, and |i qeeTIES2007/081526

(e.g., flavored syrups). Such dosage forns contain

dspededns stppesitoaiesomtsicofs; cetdrilasmsi (poulacksgmpastes; o damy dressings;

S SRR o PR e RORLTRS Kot im0} DR i
&dggz{mﬁﬁyidiﬁaie fSCH NG e ucodd talin®dstrati¥R el a Bednit ShEGing

on PA (1990). [0050] Typical oral dosage forns of
ubRengiose (egs LAgEeeUseT poepanesds byuid snipensions, phen-actéregulsions, or

i ngredient.(s) in.an {ntimate adm xture .with at |east

RS RrDliaRt <mbiiPal A IR R B fidid dhehef S nboRiae fo
FEPRQHINAINSi st e dyatent Bkl RIrBOLSide d gt 8kStaBindiod @morphous
variety of fornms depending on the form of preparation
sobd$)rtlead chimbe eedomstinged wtnrovide Bouid dwrsagefermseugilple dontparenteral
suLtaP%e Hor use in oral liquid or aerosol dosage
FEPRETAD 0 AP0Et are not limited to, water, glycols,
oi I's,[0adoR@lical phdrv&sutiosl BaPBsifondndREMRbMESconditeke one or
col oring agents. Exanpl es of excipients sujtable for )
mete ceniespekeipientalor ddecnire Judiebls ekeipignts asowdl kaowa ks diose skilled
3R S BB SRyl DS SR AR g oviae
tebirditl € Mt the h PBticalht BEiFERNE SuitablelFot BadYpEratibh N6 b Hhami@eutical
di sintegrating agents. [005 1] Because of their ease
OMPRGHOR 05 d9saes frm deapndstos aavigictapduters wetldmosarn thayat
nost. advant ageous, oral dosage ' [ ' .
RSk R O ERERAT on 8 D3R Bk oot Bt M Uehnistered o
patibhte Fr 62dinle cealdoshelTyrmsd ok as AbREUAMKISor®Ain excipients not suited
nonaqueous techni ques. Such dosage forns can be
for eysan parepieral dpsage forms. e biddiley of p aprhgelpr exgipient may also

ene r ut i cal .- I b d dosage forns
PR L PR BT ST pERrGRERGR: HRREAERS Sam wing the
act i Ve044)driedii®idsaredntbmbisaes hhgdious plisgmaéduniehlycompositions and
divided solid carriers, or both, and then shaping the .
doseEA TS FRIBPTINE A58y e ieRedivnds sweatatsh o fagdiale therdpgradation of

oot Ve e b 8 BB b e n
aapaseaticddyirte anpmeasi ofginulatingslung-srmestoragdinreddrhe determine
c%%gc%/e(reistics such as shelf-life or the stability of formulations over time. See, e.g.,
Carstensen, Drug Stability: Principles & Practice, 2d. Ed., Marcel Dekker, NY, NY,
1995, pp. 379-80. In effect, water and heat accelerate the decomposition of some
compounds. Thus, the effect of water on a formulation can be of great significance since
moisture and/or humidity are commonly encountered during manufacture, handling,
packaging, storage, shipment, and use of formulations.

[0045] Anhydrous pharmaceutical compositions and dosage forms of the
disclosure can be prepared using anhydrous or low moisture containing ingredients and

low moisture or low humidity conditions.
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ingredients in a free-flowi ng formsuch as powder or
granul es, optionally mxed with an excipient. Ml ded
wo 2098a1S4can be nade by nolding in a suitabl e remsner/e81526
m xture of the powdered conpound noi stened with an
i ner t[00#Ggjuinl aldiyldl:mmphar[n@?@@ﬁlcammﬂs'ﬁk)n@mldd bk prapates! and stored

e used | n oral. dosage forns of _the .\
o8 e BRSO rabPe St BREORoreRipPEGantly Sy sqmpesitons ar
ﬁrbfekﬁa‘lys ac‘lihléédrﬂsﬁ%rrﬁﬂﬁﬁals Rl 16rbERADESosiBle N8 fater such that they
SU|tabIe or use in pharmaceutical conpositions and
dodageclidadis sulrebilq@anulbm kitsr dixamiplelsiofisuitatlet pmckagmngrinclude, but

t h, . pota t h l.ati .
O St e S A R N 1 i Y
wseHr padie, adl @iippsckaci d, ot her al gi nates, powdered

tragacant h, guar gum ceI lulose and its derivatives
(e. g.[00€1] h@he dalosyreovehercaalpmpasses meanagestical compositions and

SR A S e R TR ot
RAkiCe G@réﬂiérﬁ lwfiﬂ’ de 08, Slhﬂ‘l%ﬂ')fg@ﬁ@?%lcﬁﬁi’@ﬁéﬁrred to herein as

ceIIqugp s. 2208 06, 291
‘Fﬁabvla@mysmalluﬂft, at e nbilimied thmth?nld@mﬁrS@Sh tasceibic acid, pH

es of fillers suitable for use in the
%ﬁ§¥%§ﬁgﬁ6$§%¥ “conposi tions and dosage forns discl osed
her ei 004810l iké the abun@rad MRies bf & m;ﬁslmg Qhe 4rdbents 8@l §pebific types
carbonate (e.g., granules or er), mcrocrystalline
derlivg wseediopia erdesreedprmumey élff@élﬁP?néltfé?son fagtors swch as, but not
lﬁgéﬁg&)o rg‘dtl: log %tlceflc %:to BE rag)lln n(i)%tereg | aﬁ%aﬁlgnts THOWF ver, typical

Inlze ures ereo

dusagteforras of the dBtlobite pbapris aonpalind oM siutd (QDlSr Ii’f’drﬁth ¢hereof

di sclosure is &yplcally present in from about

eomaise 89 Meiqht00geg periinitgp Pravedsinsenelc akaut 9&1 to 200 mg/kg per

(%?,rrposi tion or dosage form|[0055] Suitable forns of
crocrystalline cellul ose include, but are not

OrdaliD®Rded Bormire materials sold as AVI CEL- PH 101,

AVI CEL- PH_ 103 AVI CEL RC-581, AVICELPH 105 (avail able

f r om (B9 ] BhapBrcsiieh compesitionsof thesdssdesurs thafsqr@ﬁultable for oral

Yﬂlﬁﬁ rat] lc%gl’be E@Js&&'t%d Epfﬁgcrelp %l)s é?rfgrrﬁg LIdAESh Lftla?er 1?0Qﬁ1m1ted to,

speci er is a mxture m crocrystalline

tab]letsmb Qs eheazmblesmblﬁetsm capletypoapeled) whd tghidsi (s efls@rel §sups). Such

AVI RC- 581..
dosage forms contain predetermined amounts of active ingredients, and may be prepared

by methods of pharmacy well known to those skilled in the art. See generally,
Remington’s Pharmaceutical Sciences, 18th ed., Mack Publishing, Easton PA (1990).
[0050] Typical oral dosage forms of the disclosure are prepared by combining the
active ingredient(s) in an intimate admixture with at least one excipient according to
conventional pharmaceutical compounding techniques. Excipients can take a wide
variety of forms depending on the form of preparation desired for administration. For
example, excipients suitable for use in oral liquid or aerosol dosage forms include, but are
not limited to, water, glycols, oils, alcohols, flavoring agents, preservatives, and coloring

agents. Examples of excipients suitable for use in solid oral dosage forms (e.g., powders,
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dosgd |fd>rmsohas be prﬂpbﬂeé blycany bte rmefthtmsdxf pharmasw 111 gannraﬂ he

B R B S SRR B R Sy
a§1ﬁ%ﬁ&1‘1 fhe akdive 1BF1QHieﬁQ%¥h Hqui@cARe! ﬁ&ly\ﬁiv‘ﬂcﬁﬁ s8Rl Ez?r%rso& both,
di si nt egrant 0057] Disintegrants that can be used

apd thenaloaning Whalprqﬂ(unﬁom the demsred rpobselmisfatgef fherassarpf t he

di scl nc t are not ted to,. agar

o o TR ot SRS mshite R B B boret BBy Stiaf B

(ORI PréskQB@blef @8 BAPPBLIATS BRPddfihg & 9&9%1&9£&me the active
polacrilin potassium sodium st arch gl ycol ate, potato

ingrediend$ ocalret-Bowing fplme swpdl aa powidered gsaaleshoptomaly mixed with an
st.arch o i ns,, ot her ul oses u
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pu&aeted Borﬂb&fﬂa[&ﬁ&blt%h&ﬁknﬂ@ Qﬁfﬁféﬁtllfqhﬁﬂﬁl@ﬂﬁ dosage forns
of the disclosure include, but are not limted to,

cal clQi3sEsamplesof exsimiets et canderugedin arihrssage forms of the

h I I
dBSﬁ)?téEF Hmlgﬁrlllg(kzi)l& ev%la?tq %1? rtlp rhdi@eé% ?’glters {ilgﬁ? ngénellritlg agd lubricants.
By ith Bl ifd! us® i f)mrﬁnacdu@kﬂ,coﬁmagla@mueﬁsa%%qehﬂ@inemde but
oil (e.g., peanut oil, cottonseed oil, sunflower oil

argered himnitgil lto, cotri yasclyinotate siprshoer othesstarehsyasiatinonatyral and
smtﬂ%:t Sélgr?rsﬁlt%he%s zfcacrﬁds(ﬁﬂlu%’lglg na?e gl)élmé g4 eoeﬁtler alg gae%es pgwgered
tragacanth, guar gum, cellulose and its derivatives (e.g., ethyl cellulose, cellulose acetate,
carboxymethyl cellulose calcium, sodium carboxymethyl cellulose), polyvinyl
pyrrolidone, methyl cellulose, pre-gelatinized starch, hydroxypropyl methyl cellulose,
(e.g., Nos. 2208, 2906, 2910), microcrystalline cellulose, and mixtures thereof.

[0054] Examples of fillers suitable for use in the pharmaceutical compositions
and dosage forms disclosed herein include, but are not limited to, talc, calcium carbonate
(e.g., granules or powder), microcrystalline cellulose, powdered cellulose, dextrates,
kaolin, mannitol, silicic acid, sorbitol, starch, pre-gelatinized starch, and mixtures thereof.
The binder or filler in pharmaceutical compositions of the disclosure is typically present
in from about 50 to about 99 weight percent of the pharmaceutical composition or dosage

form.
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3 B T ngdon 3% v 525 E0Rho S oR b oA mroprarice
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t hose described herein, can be readily selected for

cm@powctrﬁ comprisepmabpridh 2l ekl D cighipeisene Phdigintegraphe
;géc ?%&fo TS & &%ﬁpééz%fgr%g ?.% o%lt?f&i{% nE%g‘i‘ sage forms

or oral admnis Ut not
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frastof e @sflqsereelagltld%; thaif #re e LkES] top ag?a@g@rs alga% agd, calcium
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eir non-con counter
pbtd@@thh,ysodlum starch glycolate, potato or tapioca starch, pre-gelatinized starch, other

starches, clays, other algins, other celluloses, gums, and mixtures thereof.

[0058] Lubricants that can be used in pharmaceutical compositions and dosage
forms of the disclosure include, but are not limited to, calcium stearate, magnesium
stearate, mineral oil, light mineral oil, glycerin, sorbitol, mannitol, polyethylene glycol,
other glycols, stearic acid, sodium lauryl sulfate, talc, hydrogenated vegetable oil (e.g.,
peanut oil, cottonseed oil, sunflower oil, sesame oil, olive oil, corn oil, and soybean oil),
zinc stearate, ethyl oleate, ethyl laureate, agar, and mixtures thereof. Additional
lubricants include, for example, a syloid silica gel (AEROSIL 200, manufactured by
W.R. Grace Co. of Baltimore, MD), a coagulated aerosol of synthetic silica (marketed by
Degussa Co. of Plano, TX), CAB-O-SIL (a pyrogenic silicon dioxide product sold by
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B o
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the use of an optimally designed controlled-release preparation in medical treatment is
characterized by a minimum of drug substance being employed to cure or control the
condition in a minimum amount of time. Advantages of controlled-release formulations
include extended activity of the drug, reduced dosage frequency, and increased patient
compliance. In addition, controlled-release formulations can be used to affect the time of
onset of action or other characteristics, such as blood levels of the drug, and can thus
affect the occurrence of side (e.g., adverse) effects.

[0061] Most controlled-release formulations are designed to initially release an
amount of drug (active ingredient) that promptly produces the desired therapeutic effect,

and gradually and continually release of other amounts of drug to maintain this level of
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nmyristate, isopropyl palmtate, mneral oil, and
lispiyadpedV qtcfefp@g'qjectlon SP; aqueous vehicles such as, but not 11m1ted to, Sodium

Chloride Injection, Ringer’s Injection, Dextrose Injection, Dextrose and Sodium Chloride

Injection, and Lactated Ringer’s Injection; water-miscible vehicles such as, but not
limited to, ethyl alcohol, polyethylene glycol, and polypropylene glycol; and non-
aqueous vehicles such as, but not limited to, corn oil, cottonseed oil, peanut oil, sesame
oil, ethyl oleate, isopropyl myristate, and benzyl benzoate.

[0064] Compounds that increase the solubility of one or more of the active
ingredients disclosed herein can also be incorporated into the parenteral dosage forms of
the disclosure.

Transdermal Dosage Forms

[0065] Transdermal dosage forms include “reservoir type” or “matrix type”
patches, which can be applied to the skin and worn for a specific period of time to permit

the penetration of a desired amount of active ingredients.
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and I ntroduction to Pharmaceuti cal Dosage Forns, )
advantageously alter the hydrophilicity or lipophilicity of one or more active ingredients
so as to improve delivery. In this regard, stearates can serve as a lipid vehicle for the
formulation, as an emulsifying agent or surfactant, and as a delivery-enhancing or
penetration-enhancing agent. Different salts, hydrates or solvates of the active

ingredients can be used to further adjust the properties of the resulting composition.

Topical Dosage Forms

[0069] Topical dosage forms of the disclosure include, but are not limited to,
creams, lotions, ointments, gels, solutions, emulsions, suspensions, or other forms known

to one of skill in the art. See, e.g., Remington’s Pharmaceutical Sciences, 18th eds.,
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4th ed., Lea & Febiger, Philadel phia (1985). [0070]
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ophthalmic solutions, sprays and aerosols, or other forms known to one of skill in the art.

See, e.g., Remington’s Pharmaceutical Sciences, 18th eds., Mack Publishing, Easton PA
(1990); and Introduction to Pharmaceutical Dosage Forms, 4th ed., Lea & Febiger,
Philadelphia (1985). Dosage forms suitable for treating mucosal tissues within the oral
cavity can be formulated as mouthwashes or as oral gels. In one embodiment, the aerosol
comprises a carrier. In another embodiment, the aerosol is carrier free.

[0073] The compound of Formula (1) also be administered directly to the lung by
inhalation. For administration by inhalation, a compound of Formula (1) be conveniently
delivered to the lung by a number of different devices. For example, a Metered Dose
Inhaler (“MDI”) which utilizes canisters that contain a suitable low boiling propellant,

e.g., dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon
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[0076] In one embodiment, a nebulizer device is used to deliver a compound of
Formula (1) to the lung. Nebulizers create aerosols from liquid drug formulations by
using, for example, ultrasonic energy to form fine particles that can be readily inhaled
(See e.g., Verschoyle et al., British J. Cancer, 1999, 80, Suppl 2, 96, which is herein
incorporated by reference). Examples of nebulizers include devices supplied by
Sheffield/Systemic Pulmonary Delivery Ltd. (See, Armer et al., U.S. Pat. No. 5,954,047,
van der Linden et al., U.S. Pat. No. 5,950,619; van der Linden ef al., U.S. Pat. No.
5,970,974, which are herein incorporated by reference), Aventis and Batelle Pulmonary

Therapeutics.
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oL fab R Rl LSRG St whel MRl f21 B 2
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formulating liquid drug solutions or suspension suitable for use in aerosol devices are

known to those of skill in the art (see, e.g., Biesalski, U.S. Pat. Nos. 5,112,598; Biesalski,
5,556,611, which are herein incorporated by reference). A compound of Formula (1) can
also be formulated in rectal or vaginal compositions such as suppositories or retention
enemas, e.g., containing conventional suppository bases such as cocoa butter or other
glycerides.

[0079] In addition to the formulations described previously, a compound of
Formula (1) can also be formulated as a depot preparation. Such long acting
formulations can be administered by implantation (for example subcutaneously or
intramuscularly) or by intramuscular injection. Thus, for example, the compounds can be

formulated with suitable polymeric or hydrophobic materials (for example, as an
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01f tﬁ? gyllng(#u%%f %{hlg éi%sgk%ﬁ% & s ﬁlaeﬁ{eﬁ? 'tlg,lsggn dqﬁrqélgrﬂgg?rea% 10 Pf the
G}Qtdrﬁlc @bsei (84t X6 Eﬁ)ﬁ@ﬁ)nt BSlBdicaltpplisarsdmdlof Cghiyoléal RHZelzaSe, supra,
erlvatlves for exanple, as a sparingly soluble salt.

vcplobam] 1 ¢19BMat p@@ryont&lkéﬁelsmr%@@@@n aPsede(see, 848y Langer,

c npl oyed. Liposones and enul sions are
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used[0081] Suitable excipients (e.g., carriers and diluents) and other materials that can
be used to provide mucosal dosage forms encompassed by this disclosure are well known
to those skilled in the pharmaceutical arts, and depend on the particular site or method
which a given pharmaceutical composition or dosage form will be administered. With
that fact in mind, typical excipients include, but are not limited to, water, ethanol,
ethylene glycol, propylene glycol, butane-1,3-diol, isopropyl myristate, isopropyl
palmitate, mineral oil, and mixtures thereof, which are non-toxic and pharmaceutically
acceptable. Examples of such additional ingredients are well known in the art. See, e.g.,
Remington’s Pharmaceutical Sciences, 18th eds., Mack Publishing, Easton PA (1990).

[0082] The pH of a pharmaceutical composition or dosage form, or of the tissue

to which the pharmaceutical composition or dosage form is applied, can also be adjusted
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TREATING DISEASE

[0085] In one embodiment, a compound of Formula (1) is used in methods of
treating or preventing disease. For instance, methods are provided for preventing or
treating infections of a warm-blooded animal, especially a human, by a pathogenic
organism comprising administering an effective amount of a crystalline form of a
compound of Formula (1). In a preferred embodiment the pathogenic organism is a
bacterial, fungal or viral infection disclosed in W02005/121162, in a preferred
embodiment a viral infection caused by adenovirus, cytomegalovirus, hepatitis A virus

(HAYV), hepatitis B virus (HBV), flaviviruses including Yellow Fever virus and hepatitis
C virus (HCV), herpes simplex type I and 2, herpes zoster, human herpesvirus 6, human
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o3RI Py g GO AR SRR LR e et
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transf%rmation of virus-infected cells to a neoplastic state, inhibiting the spread of viruses
from transformed cells to other normal cells, and/or arresting the growth of virus-
transformed cells. The compound of the disclosure is expected to be useful against a
broad spectrum of tumors including but not limited to carcinomas, sarcomas, and
leukemias. Included in such a class are mammary, colon, bladder, lung, prostate,
stomach, and pancreas carcinomas and lymphoblastic and myeloid leukemias.

[0088] The magnitude of a prophylactic or therapeutic dose of a compound of
Formula (1), or a phramceutically acceptable solvate or hydrate thereof in the acute or

chronic treatment or prevention of an infection will vary, however, with the nature and

severity of the infection, and the route by which the active ingredient is administered.
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4&@86] Anot her enbodi ment provi des net hods of

ver 1A OB TR P BELOE e ok Eolia ) cap be egrmined by
standmidrphafredceMicad Procedures in cell cultures or experimental animals, e.g., for
determining the LDs (the dose lethal to 50% of the population) and the EDsq (the dose
therapeutically effective in 50% of the population). The dose ratio between toxic and
therapeutic effects is the therapeutic index and it can be expressed as the ratio LDso/EDsg.

[0091] The data obtained from the cell culture assays and animal studies can be

used in formulating a range of dosage of the compounds for use in humans. The dosage
of such compounds lie preferably within a range of circulating concentrations that include
the EDso with little or no toxicity. The dosage may vary within this range depending
upon the dosage form employed and the route of administration utilized. For any
compound used in the method of the disclosure, the therapeutically effective dose can be

estimated initially from cell culture assays. A dose may be formulated in animal models
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I (TBEASES o B PR B PR 1B RO o
Foreiuhqdyofihe diomese of a phgmprasealy sicsphblsyoRarai hpérate thereof
in the acute or chronic treatment or prevention of an infection or condition will vary with
the nature and severity of the infection, and the route by which the active ingredient is
administered. The dose, and perhaps the dose frequency, will also vary according to the
disease to be treated, the age, body weight, and response of the individual patient.
Suitable dosing regimens can be readily selected by those skilled in the art with due
consideration of such factors. In one embodiment, the dose administered depends upon
the specific compound to be used, and the weight and condition of the patient. Suitable
doses can be predicted on the basis of the aforementioned in vitro measurements and on

the basis of animal studies. In general, the dose per day is in the range of from about

0.001 to 100 mg/kg, preferably about 1 to 25 mg/kg, more preferably about 5 to 15
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the compounds of the disclosure are administered via oral administration. In a further
specific embodiment, the compounds of the disclosure are not administered via oral
administration.

[0097] Different therapeutically effective amounts may be applicable for different
infections, as will be readily known by those of ordinary skill in the art. Similarly,
amounts sufficient to treat or prevent such infections, but insufficient to cause, or
sufficient to reduce, adverse effects associated with conventional therapies are also
encompassed by the above described dosage amounts and dose frequency schedules.

Combination Therapy

[0098] Specific methods of the disclosure further comprise the administration of

an additional therapeutic agent (i.e., a therapeutic agent other than a compound of the
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conmpound used in the nethod of the disclosure, the
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(Vcﬂsmf®|); defirexrisie (Coﬁm@bacrqﬁprezﬂ ((E\efmil®} oefaslon((scolwiiRg reeiame
edt dete S radm tratign of a .. .
(S%%?i: areet mlf%@ﬁf lalrforngc ﬁcgiaé@hmmx&nd&éaﬁﬂh®»
an ¥hiRBmSBin! (e. ?u |eIr}1ﬂ'h% %ﬁqﬁmycqh@yylac&nc&lhlhqe %hgén@nml \% (v -Cillin
responsive to the effects a compound ormul a
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ba@¥@inl iR douMrbdin [dSdRa6Hh, dedniyth, RIS, un@édmufédﬁetflﬁlﬁcm
use in methods of the disclosure can be tested in

parpgrionzsite rl@n$tmy01m@rmglyswrﬁ@e@m06wcm anepdreniggl anyibiotics (e.g.,

o DHTER . G B R, o O Bl i o
« TRROS BT A Mol
biophesra pELTIpensBccphalgs oD bt dosshe o FBNaN (P ORANCRE.
ol LS Pl - BUSHTE S BPM RETRE BEME,
ce]ﬂfaﬁiyeﬂlts i(@p., eéfbagerazdhe ckiranatdle, afd Séfivifuk ) Wnbhobdatashs\(&.h
aztreonam, carumonam, and tigemonam), oxacephems (e.g., flomoxef, and moxalactam),
penicillins (e.g., amdinocillin, amdinocillin pivoxil, amoxicillin, bacampicillin,
benzylpenicillinic acid, benzylpenicillin sodium, epicillin, fenbenicillin, floxacillin,
penamccillin, penethamate hydriodide, penicillin o-benethamine, penicillin 0, penicillin
V, penicillin V benzathine, penicillin V hydrabamine, penimepicycline, and
phencihicillin potassium), lincosamides (e.g., clindamycin, and lincomycin),
amphomycin, bacitracin, capreomycin, colistin, enduracidin, enviomycin, tetracyclines
(e.g., apicycline, chlortetracycline, clomocycline, and demeclocycline), 2,4-
diaminopyrimidines (e.g., brodimoprim), nitrofurans (e.g., furaltadone, and furazolium

chloride), quinolones and analogs thereof (e.g., cinoxacin,, clinafloxacin, flumequine, and
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the nature and severity of the infection, and the

route by which the active ingredient is adm nistered.
wabmsdasey and perhaps the dose frequency, w |PCHUSMO7/081526

vary according to the disease to be treated, the age,
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sulpERIBL @tratlyAr QAN SRS TBMY IpefabRie ABidpYodRS el Fopisetron, and
adm nistered in a single gose or in equally divi ded

mllﬁl@méherwf a rel ated enbodi ment, the reconmended daily
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combM8tidd WRB aR 8htidépRKsant. 00@hblel dhtiaEe KA R butlafenot limited
conpounds of the disclosure are adm nistered to

to, pinsdline, sayexazane citlgpraih dimeshazen, fepeaminnprslaRingiindeloxazine
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ureare i e a sy emc
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corrpounds of the disclosure are adm nistered via oral,
octFRe¥EIaPhanelrEieyentingnes IRicy Pigiea FoliDEB dafprofiliee, gietralindole,

mi nseﬁg% rt%zgmne? gﬁﬁg}oﬂﬁ amitriptyline, amitriptylinoxide, amoxapine,
butriptyline, clomipramine, demexiptiline, desipramine, dibenzepin, dimetacrine,
dothiepin, doxepin, fluacizine, imipramine, imipramine N-oxide, iprindole, lofepramine,
melitracen, metapramine, nortriptyline, noxiptilin, opipramol, pizotyline, propizepine,
protriptyline, quinupramine, tianeptine, trimipramine, adrafinil, benactyzine, bupropion,
butacetin, dioxadrol, duloxetine, etoperidone, febarbamate, femoxetine, fenpentadiol,
fluoxetine, fluvoxamine, hematoporphyrin, hypericin, levophacetoperane, medifoxamine,
milnacipran, minaprine, moclobemide, nefazodone, oxaflozane, piberaline, prolintane,
pyrisuccideanol, ritanserin, roxindole, rubidium chloride, sulpiride, tandospirone,
thozalinone, tofenacin, toloxatone, tranylcypromine, L-tryptophan, venlafaxine,

viloxazine, and zimeldine.
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(i ncl udi ng subcut aneous, intranuscul ar, bol us
injection, intraarterial, or intravenous),
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fe&})rdfaﬁ keiopEIras Wuebihprofenes xSRI, ipSBxicha, fﬁ@l@xﬂ:‘aﬁlt bAbir8Xicam,

an addi tional therapeutic agent (i.e.

drqxln@nramemncanawnxlcmnh@bumm@ph@yﬁumm@foxyphenbutazone

t hedi scl osure certai.n e t he.
o G TR e RGN T E et 5 O GR e, but
notE@fed 1, SiQHRIMN ahoMioghiddie, dold &ARIM BIEMALREAI auranofin; steroids
t her apeuti c agent erapeutic agents include, but are

ohggling, ibr 1@ dimiteddntaldpwetiasane danopreerats, emgigenids, beclomethasone

ant.i d sant s nd aptifu
anffpp e ors DgmRla ot AP S mesone giprpripnass
be@BRMaSone! SBHMHPMR)@ 2, BEMMRERBIHR, vaRrat Bl @sHe@isONSroprionate,
b-interferons, avirin, alkylating agents, hornones,
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meXRORe, Qmetlﬁ}hﬁbédﬁl@(ﬂob@ ﬁdﬂiﬁbﬂrﬂioﬁ&e\/ﬂcEtﬁte@mﬂﬂﬁﬁ;@édrﬂ@lone sodium

succinate, mometasone furoate, paramethasone acetate, prednisolone, prednisolone

acetate, prednisolone sodium phosphate, prednisolone tebuatate, prednisone,
triameinolone, triamcinolone acetonide, triamcinolone diacetate, and triamcinolone
hexacetonide; and other anti-inflammatory agents including, but not limited to,
methotrexate, colchicine, allopurinol, probenecid, sulfinpyrazone and benzbromarone.
[0104] The compound of Formula (1) can be administered or formulated in
combination with another antiviral agent. Useful antiviral agents include, but are not
limited to, protease inhibitors, nucleoside reverse transcriptase inhibitors, non-nucleoside
reverse transcriptase inhibitors and nucleoside analogs. The antiviral agents include but

are not limited to zidovudine, acyclovir, gangcyclovir, vidarabine, idoxuridine,
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(e.g., tobramycin (Tobi(r))), a cephalosporin (e.qg.,
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rec%g r?% ﬁ%?m ?ozsz%nggldg, but deSoY hm?tléh ftcﬁ@@lhﬁf%@%r?ezﬂe%’tors (e.g., the

extracellular domain of a TNF-o. receptor or a fragment thereof, the extracellular domain
of an IL-1P receptor or a fragment thereof, and the extracellular domain of an IL-6
receptor or a fragment thereof), cytokines or fragments thereof (e.g., interleukin (IL)-2,
IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-15, TNF-a, interferon
(IFN)-a, IFN-B, IFN-y, and GM-CSF), anti-cytokine receptor antibodies (e.g., anti-IFN
receptor antibodies, anti-IL-2 receptor antibodies (e.g., Zenapax (Protein Design Labs)),
anti-IL-4 receptor antibodies, anti-IL-6 receptor antibodies, anti-IL-10 receptor

antibodies, and anti-IL-12 receptor antibodies), anti-cytokine antibodies (e.g., anti-IFN
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walecashyses ul f one, gl ucosul fone sodi um and PCT/US2007/081526
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interleukin-12 (IL-12), interleukin 15 (IL-15), interleukin 18 (IL-18), platelet derived
growth factor (PDGF), erythropoietin (Epo), epidermal growth factor (EGF), fibroblast
growth factor (FGF), granulocyte macrophage stimulating factor (GM-CSF), granulocyte
colony stimulating factor (G-CSF), macrophage colony stimulating factor (M-CSF),
prolactin, and interferon (IFN), e.g., IFN-a, and IFN-y).

[0110] The compound of Formula (1) can be administered or formulated in
combination with hormones. Examples of hormones include, but are not limited to,
luteinizing hormone releasing hormone (LHRH), growth hormone (GH), growth
hormone releasing hormone, ACTH, somatostatin, somatotropin, somatomedin,

parathyroid hormone, hypothalamic releasing factors, insulin, glucagon, enkephalins,
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comprising a compound of the disclosure is administered concurrently with the
administration of another therapeutic agent, which can be part of the same composition or
in a different composition from that comprising the compounds of the disclosure. In
another embodiment, a compound of the disclosure is administered prior to or subsequent
to administration of another therapeutic agent. In a separate embodiment, a compound
of the disclosure is administered to a patient who has not previously undergone or is not
currently undergoing treatment with another therapeutic agent, particularly an antiviral
agent.

METHODS OF PREPARATION
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(ii)  selectively cleaving the 5° acetate on the compound of Formula (4) to

form 5-amino-3-(2’-O-acetyl-3’-deoxy-p-D-ribofuranosyl)-3H-

thiazolo[4,5-d]pyrimidin-2-one (5)

AcO
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mqal%ﬁ?qe é)glrll ]glg an Q{l)au%e% tﬁ/elrero% Tﬁe C lln’?ll’lg reac%on 1S tyglcekl)ﬁjy per?ormed m
the presence of an acid such as trimethylsily] triflate (“TMSOT{”), AlCl3;, SnCl, and
TiCly together with a silating reagent such as N,O-bis(trimethylsilyl)acetamide (“BSA”)
or trimethylsilyl chlroide. Termination of the coupling reaction is then achieved by the
addition of water, which acts to quench the excess acid and silating reagent. When
TMSOTT and BSA are used, the quenching with water results in the formation of aqueous
triflic acid and hexamethyldisiloxane (CAS # 107:46-0). The aqueous acid solution
serves to hydrolytically remove residual silyl groups from the heterocyclic portion of the

compound of Formula (4).
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i nhi bitors of HCV protease, such as BILN 2061,
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belhg‘%@d’s& g?éﬂﬁfal?eﬂ (JL-1), interleukin-9 (IL-9),
erleukin-10 (I1L-10), interleukin-12 (1L- 12),

i nt @ﬂﬂéu&hqﬁewam@f exBss Sramigp13&liibiiarologd, éiaﬂpyrm)hn-?- one (2)
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furthgronauiralizagign watbea hage, additiond godigm chloride is added to the remaining
filtrate to yield the three layer liquid system capable of being phase separated. The least

dense (top) layer is clear hexamethyldisiloxane, which may be removed by separating the
phases and negating the need for a distillation (a conventional way of removal). The
middle phase contains the desired nucleoside (4) and acetonitrile. The most dense
(bottom) phase is aqueous based and may be extracted with acetonitrile for additional
retrieval of (4) from the reaction mixture. The compound of Formula (4) is now in a state
of purity and in a solvent mixture that is adequate for step (ii) without any need of further
handling.

[0122] In step (ii), the 5’ acetate on the compound of Formula (4) is selectively
cleaved. This can be accomplished using an enzyme such as Candida Antarctica.
Candida Antarctica is publicly available from Biocatalytics, Inc. Typically the enzyme is

covalently solid-supported. A covalently solid-supported enzyme provides for more

39



| utei ni zi ng hornone rel easi ng hornone (LHRH), growth

hornmone (GH), grow h hornone rel easi ng hornone, ACTH,
wGEeomtastat i n, somat otropi n, sonat onedi n, par ap¢yUS1007/081526

hor none, hypot hal am ¢ rel easing factors, insulin,
efﬁgiantmgmiingemd dpﬂnahsitms:,swh@tqmrrwﬁbm fimeal The mhilttqn of acetonitrile

| I he
rorbRE R ) SR SRR Le SRRELAT S o BBy 0k
suspersiBH Gtthd\gp E&&é@&ﬁ§me aRd bemeon R pHNSEabbly. Lk kanTh18o be added
conmpound of Formula (1) can be adm ni stered or

to & susperismined suppociodbnzyats inrwatgrtdontaining @bdser sieh appodiiim
cl ude, but are not interf
blCi?l]i[ER

wile Bt e Ao ysRiele GO 0P RRRRL ATpigovs

ethGR)) aBE s@RTh BiRHRANEE aQl/of ¥dkth AE&ASke itd) fr RN BRI h @YWy AtBr-free
a-interferons which include, but are not limtedto,

slujrpitof teenpported Bpzyme. e pesr ermpletion (fribd wpetion, therpuppdread@nzyme

1S fa}}ﬁreéx, ]wg,glg:r % nfl ﬁ@i&i&l&ﬂ iarteg Elae Pf(%ﬁlﬂré ch]ﬁ)n%n 2 %]ad%d to the filtrate

an@&&ﬁ@ﬂéﬂ@vﬂlflsd:tﬁéﬂma@etété) can be adnministered or
formul ated in conbination with an absorption enhancer,

par EOlaBJ] @ﬁmyomnd@gec%amm%%r(béa -ap¢iEl-} ydqmmﬁ B-rehpdrenqsyl)-
but ed ¢t | um0l cho at
suigie L E 2Rl vl R Bl P At bt
mafBr¥Bd Bupahli®i ofthesdlias er p@@@nmdl At RhiMbta g isshi erf@tit nethod
Rev. Ther. Drug Carrier SySt. - 33, ich is hereby

affondmgrqcmpémcé atawh@t@ stbontimal. het@etb@d aqcetc&rng @ the Preremswn
dis t Iwon renl?r?un % Cnaeréd? riandifie 43 Oun gﬁ) (%lé afth I%qulre
8? 15" ¢ or

can mnistere
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mel phiakptep ¢hn) 6 @aphes lréacuhgzamdlyl(ﬂe()aace@l 3t he@ctye@@
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ribplapmpey | batidBiazelott, T4 pyrimidingnersUdd With PrgRiens éu1€011}0 %ﬁﬁ‘i‘j ina
sol(lghef t& fol?f‘:r‘xr -{olﬂf‘e'i‘lgel?l%rh&ém@gzﬁﬂgf SQQIHm%g-(Z -O-acetyl-3’-deoxy-p-D-

ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (1). The reaction is typically
conducted at a temperature from about -20°C to about 40°C, from about 0°C to about
30°C, and from about 15°C to about 30°C. Solvents suitable for the reaction include, for
example, ethanol, methanol, n-propanol, isopropanol, n-butanol, isobutanol, ethyl acetate,
acetonitrile, isopropyl acetate, THF and mixtures thereof. For example, the solvent may
comprise a mixture of isopropyl acetate and acetonitrile. In one embodiment, the mixture
of isopropyl acetate and acetonitrile is generated in step (ii) and the method further
comprises adding ethanol. Typically, the amount of sulfonic acid used in step (iii) is
about an equimelar amount to about a 10% molar excess amount based on the reaction

stoichiometry.
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[0128] Upon mixing the solutions of 5-amino-3-(2’-O-acetyl-3’-deoxy-B-D-
ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (5) with a solution of p-toluene
sulfonic acid, the p-toluene sulfonic acid salt of 5-amino-3-(2’-O-acetyl-3’-deoxy-p-D-
ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (1) precipitates or crystallizes. The
reaction product can then be isolated by filtration, washing and drying. The reaction
product may also be isolated by evaporating the solvent from the reaction mixture,
precipitating or crystallizing the product from an alternate solvent system, or isolated by
cooling the reaction mixture to precipitate or crystallize the product. The isolated product
of p-toluene sulfonic acid salt of 5-amino-3-(2’-O-acetyl-3’-deoxy-B-D-ribofuranosyl)-
3H-thiazolo[4,5-d]pyrimidin-2-one (1) is typically washed, and then dried at a
temperature from about 40 °C to about 70 °C or from about 50 °C to about 60 °C. The
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4,5-d] pyrimdin-2-one (5) with p-toluene sulfonic acid
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Addi tionally, the 5-am no-3H hi azol of

Scheme 1 7
[0132] The sulfonating agent, base and solvent are not limited provided they can
effect the chemical reaction described in Scheme 1. The R group in Scheme 1 can be an
optionally substituted alkyl or aryl group.
[0133] Non-limiting sulfonating agents include alkyl sulfonic anhydride, an alkyl
sulfonic halide, an aromatic sulfonic anhydride, an aromatic sulfonic halide and mixtures
thereof. Sulfonating agents include triflic anhydride, tosylchloride, methane sulfonic

anhydride, methane sulfonic halide, benzensulfonic halide, substituted benzensulfonic
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(Wit 33] PASBass Wl AScROHE ¥R RitGRtiRANAH in béﬁigb ic or

hIorlde is added to yield a three layer liquid system

inocggpabbase cliclbes migthyhasee, sieptmrap}édhyl[am;qmiﬁhmle or pyridine.

f
SRS She Sy ) GFafia repction Sghem isobligited Ayelogen pe
corghﬁlfdg%ﬁiv'ént dukh hagicRefndiRiRddicNeNRMRhe aﬁ&ﬁixtﬁr@k 1eRDf can be

he pH of the conpleted reaction mxture in the
usqol d8 gerwalofioraprotineelvergpiuct ae a%@hydrhﬁlr@ematonﬁnle may be used.

d wi,th b
PP i e, st 8 SOt FudRgut i abour
-4(RQ th Bk 25 1 MddigusdNyathe c@lctibe n‘fahb% %nd’dcﬂad atQ éemperature of

preci pitate the excess 5-am no-3Hthiazol of
abQlit R Criv dpwz O¥ne (2). The |nert solidis coated and

th d filtrat

U a7 B et ogneSEhE: 2)a R el SR P asinterh e R ogpe o
Foirgul2¢0e8mhed ih RéactieBEREnRII fsirbducad ®ithQ iRl et oL a

l ayer "l iquid system capabl e of being phase separated.

compaunded Sormela$®). (Thepyactiay sequencedSelkgme 2) is as follows:
hexanget hyl di si | oxane, which may be renoved by
S atilng the phases and negating the need for a
dist\(llation (a conventional way of renoval). The
m/ddle-ph copnt ai ns the desired nucl eoside (4) and
acetonltr|

st dense (bottom phase is aqueous
based and e extracted with acetonitrile for
addi ti apa e of (4) fromthe reaction m xture.

The conpound of For rul wdyei agest now iy’
purity and in a sol vem_m_w%&s dequat e for
step (ii) W thout any need of furt i_ng°

In step (ii), the 5 acef%® on the conpoun
Formula (4) is selectively

Scheme 2 8 0)(

[0138] The reducing agent used in reaction Scheme 2 is not limited provided the

reducing agent can effect the required reduction reaction. The reducing agent may be a
borohydride compound. The borohydride compound can be a tetraalkylammonium
borohydride, tetrabutyl ammonium borohydride, sodium borohydride, sodium
cyanoborohydride, lithium borohydride, potassium borohydride, magnesium borohydride,
calcium borohydride, sodium triacetoxyborohydride and mixtures thereof.

[0139] The solvent used in reaction Scheme 2 is not limited. Aromatic solvents
or mixtures of aromatic solvents may be used. Solvents such as toluene, benzene, xylene,

other substituted benzene compounds and mixtures thereof may be used. In addition,
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cl eaved. This can be acconplished using an enzyne such
as Candida Antarctica. Candida Antarctica is publicly
war@shaiske from Bi ocatal ytics, Inc. Typically p¢BEUS2007/081526
enzynme is covalently solid-supported. A covalently
nogefrpide slpguoy duel agdipyare, gicblor@dimnt getrahydedfifah @hé Rtixtures thereof
recycli,ng and denonstrates shorter reaction tines. The
mgygli’%'fsieg'n of acetonitrile forned in step (i) containing
the roomouRdeRtior 9% qih@ dfbkhéme 84I&R AL Qe@atS] fefdhBture of about
suspensi on of the supported enzyne and buffer at a pH
250F tadut 100°C tIn edditian, ghe teerpadided ntay be coudypérisit anernperature of

supperted en in water containing a base, such as
ab%ﬁ@uﬁ%%éoéﬁt é%ﬁt e or sodium acetate. Alternatively,
t he 6 19trh Q%eﬁﬁ@a@i%n%%ﬁ%ﬁcé GcRARY 9, BleoRidoanPbe F’&gmla (8)

sodi um bi car bonat e and/ or sodi um acetate to form
formgskin aerctian Sghemeet 2is-biydeodyzst writhywasér inllee srepgmoe b€ah acid to form
enzymne on conpletion of the re ion, the s orted
« GREHR poRR L EERRaThe BeHER SRGSE brebaTr ) 1 el rSe,
Sodi u | oride may be added to the filtrate and
ext tediwith isopropyl acetate. [0123] Conpounds
suc - o(2' -0 acetyl - 3' -deoxy-
b- D-ri Bof ur i, )- 3H-thiazol o[ 4, 5-d] pyri mi di n-2-one

(5) are diffyiculst t® handl e and are often intractable
mat eri als. Evap rgﬁgﬂ’of the solvent or precipitation
n

at this st§ge i's rrati c nethod affording a product
state that is suboptinmal. #®ié nmethodgsaccording to the
present disclosure, however, eliglnates tthe need for
handi ng conmpound (5) and dgeg not requirga_evapgration
of solvent or precipitation of producte” Th
5-am no-3-(2' -0 acetyl - 3' - deoxy-

b- D-ri bof uranosyl ) - 3H-t hi azol o[ 4, 5-d] pyri m
(5) is already in a state of purity and in a sol

-on
m xture that is adequate S6heedfornming stef (iii )eﬁ%

S aty HaT TR 50 B aS Sty T R it ard gy iporganic o
orgditid dtid@zah 8F 4sh: dlRYEdcHbA hﬁ? Ze RBEdUCRY Wiah BqRoLOLMEAR. The
sulfonic acid in a solvent to formp-toluene sulfonic

reagtpei mgziiatso b cendusiadovigh ¢ 20%@qaews petB' sobigion s an aqueous HCI
solb"Dﬁi bof uranosyl )- 3Hthi azol o[ 4, 5-d] pyri m di n-2- one
FTS’ The reaction is typically
[0143] The reaction sequence of Scheme 3 is conducted at a temperature of about

0

0°C to about 50°C. The reaction sequence of Scheme 3 may also be conducted at a
temperature of about 20°C to about 30°C.

[0144] In a next reaction sequence (Scheme 4), the compound of Formula (9)
formed in reaction Scheme 3 is oxidized with an oxidizing agent then reduced with a
reducing agent to form a compound of Formula (10). The reaction sequence (Scheme 4)

1s as follows:
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conducted at a tenperature from about -200C to about

400C, from about OO0C to about 300C, and from about
wazeg1ss4about 300C. Sol vents suitable for thePeBESI00DO81526

i nclude, for exanple, ethanol, nethanol, n-propanol,

IS anol, n-butanol, isobutanol, ethyl acetate,

acetonitrile, isopropyl acetate, THF and m xtures
Faoroexanpl e, the solvent may conprise a

[ ropyl acetate and acetonitrile. In one
xture of isopropyl acetate and
acetonitri ated in step (ii) and the nethod
further conpri ddi ng et hanol. Typically, the
amount of gul foniclaci ¢ MgRRghgnstep (iii) is about an
equi nol ar anount to about a 10:]/?I ar excess anount
based on the reaction stoichiontetry. [
reaction in step (iii)2irgduciagsdeatd out in an

concentration of the reactants. For instanc he
reactant concentration can vary from about 1 5
mllinolar to about 1000S¢Hend 40! ar. I n addgtion, th

concentration ranges fromabout 50 mllinolar to about
500 [®i45] iThe baidizing dgeotmsad auteadidd $xhemiedob aot limitedpovided the

oxéi?%ﬁgm?%l_nlg&?nlze%eg l&lg é%ﬂr;@xfdﬁ%xgélgpggﬁoﬁ Oxidizing agents include
sofiuffekiBadtBNBROR¥ ale M hixAZ& @breds, 5- d] pyri mi di n-2- one
5) is reacted with a solution of p-toluene sulfonic

aci d014phdhs e¢duringragentueedinyeattion Schemegé is mod lifmitsrhaad egtudes

5 m nutes .about 2 hqurs, or fromabout 5 mnutes to
s sl TR et oc Bireo s uene sulf oni ¢

aci ¢os@l g 98l vem s Pinadelsleidn ISehdrie4 19R% liRRd NS Y IveAE include

from which the conpound of Formula (1) is synthesized
meskangb seathydens dhipridest coxplnitivat afanetipdene chderidsranNgnethanol or a

COi%ﬁO%OlG 83tgar§10§eri aIa l%lo 11/ 304, 691), which is

o] ?)%P e ragﬁlﬁv Bey‘ reference inits entirety.
[ 012071487 Mee k@G SauSce D SPhenhd 4 js dofidec@TiA Glt&MpEhtuge of about
tenperature from about -200C to about 400C, from about

0°Odeabayt 6@y tin adbion, dhegrea¢tiom sagsuce ab¥theme dopa baapducted at a
Sol vent ui f.or reacti on i nclude ethanol,
tenﬁ%etr?ltgrneoﬁ% Fg%‘%tt&r@g%g"n% O,Ut ig(gc;%pr opanol , n-butanol,

| soloit43Noh a fiahlyictids sédqletee ﬁ@ﬂér@dﬂijﬁ, tHel ®mposAP6OPYHNula (10)
acetate, THF and m xtures thereof. In _
formed in reaction Scheme 4 is acetylated with an acetylating agent such as acetic

ahydride or acetic chloride in the presence of an acid catalyst to form the compound of

Formula (3). The reaction sequence (Scheme 5) is as follows:

45



one enbodi nent, the m xture conprises isopropyl
acetate and acetonitrile, which is generated in step
w@ poopi14@md t he met hod further conprises addi ngrPet/lisavot/081526
to this mxture. Typically, the amount of sulfonic
aci S Ostep (iii) is about an equinolar anount
t o about lar excess anount or about an

based on the keact} stoi chionetry. [0128] Upon

m xi ng the sol uptons of

5-ami no-30(2' - O-acetyl - 3' - deoxy- b-Dribof uranosyl ) -
3H-t hi azol of 4, 5- d] pyr?qlﬁeﬂl‘i’ el ‘Pﬁ’eag(f@) with a solution
of p-toluene sulfonic acid,—thePtol uene_sul fgnic
acid salt of 5-am no- 3-(2cid Qta tyI - Bof
b- Dri bof uranosyl)- 3H-thiazol o] 4, 5-d] pyrim
(1) precipitates or crystallizes. The reacti
can then be isolated by filtration, washing and
drying. The reaction prodgehei®s al so be i s@ at ed®¥y
evaporating the solvent fromthe reaction m xture,

pr ett(D 130 dhe agd ortalystssedlin the irergtivin sequentud tScheroerd zimnot limited

ond RS HT iR id ¥ pibhisabid & Dot &1 peteariasi Hian Srganic

acidl %%tmcﬂ('lbemtrﬁoe{c% %9dﬂ%f:l‘ﬂGH§ 5c19f§uﬁuﬁ@ h&8NQ 1S ABAC
acid salt of 5-amno-3-(2' -0-acetyl-3' -deoxy-

trifborDagetib aéidy dkypsylipnic Béds driysulddrof 45i8-aud pymobilidédfozme ard
I%lhﬁiﬁ t%@ically washed, and then dried at a

MIEHSPEEUr e from about 40 OC to about 70 OC or from
aboyh] 539 TBErdaetigP@dheRe o Sehehtesi s\t MisalBdonat-tbdin a{?leorganlc

carried out at atnospheric pressure or “under reduced
solyertsuetecqniainuibapcid Thielystsdisted dibpree skhersolventcanaalgpebef acoing
ﬁgout 0.1 to about 10 inches of nercury. [0129] The
t hod di scl osed herein can further conprise the step

of '[@1@'2?%9 geat:hﬁl fgh&lceen Scl’*fcsli‘llléC PRiGndhsl & altmpdrature of about
5-am no- 3- O acetyl - 3' - deoxy-

0°G tqatyoup é‘ﬁ‘iﬂ almslyhtlpn EEL @puencs ofl Pplyaniant dhiapi be comduicted at

it he isolated salt is at
ati(/%é&“ aﬁ@%@% () b‘é‘é«% ‘gg% 99.5% 99.6% 99. 7%
99. §9653P1n &% @rﬁb&hm[em&%e dib@odui & $eNEendia$ eda0dH &heme

al so provides nethod for preparin conpounds of
disclosed above (Schemes 1-5) can be conducted with a glucofuranose compound starting

reactant of Formula (6B) to give the acetyl-deoxy-xylofuranose compound of Formula

(3B) as shown 1n reaction Scheme 6 as follows:
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Formula (3) and Formula (3B). The follow ng schematics
illustrate these nethods. [0131] In a first reaction
wGeemsanse (Scheme 1), a compound of Forrmul a (6RCT/BS2007/081526
sul fonated with a sulfonating agent in the presence of
base to forma sul fonyl substistuted conpound of
rmula (7). The reaction se ce {(Schenme 1) is as

sol vent , shasg, Sehene 7

sul fionat }-ag, agent, _bhase ggd <ol vent a limte
' th y can gfdecke t he chem cal e solvent
ribeg i cheme 1. The R group i eme n be
an optloﬁhll substituted al kyl or &yl graup.\ [ 0133]

Non- 16Bni ting sul fonating agents includegal kyl $Sul fonic
anhydri de, an al kyl sulfonic halide, an aromatic
ul foni c anhydride, an arofatic sul fonic halide and
L Xt ur,es thereof. Sulfonatingiagents include triflic
drinde, tosylgh|watkt de, methmge sul fonic anhydri de,

o The reducing agent

zenisul f ori-e

gphydri ubstituted benzensul fonieg a i de 2amdhcing agent
m xtures thereof. [0134] The baseBuse® i n Schene 1 is

not limted and can be an organic or inorganic base,

sych asg triethylam ne, diisopropylethydam ne,
of pyri diBguinl Q3% .ghe <ol veMTused in
eme 1 is_not ted. A hal ogen goni%i ni ng
( & dlcthLgpgihane di chl or oettgne and

m Xlogr €s % eof can'b I n generalanoﬁ%protlc
sol vents such as tetrahydrofuran or acetonitrile nmay
be gses.d[0336]tThe re?§#b gue?ce4EBC$fhenE 1t|s
conducted at a tenpera about - o0 abou
250C. Additionally, the reaction may be conducted at a

TS i koA S A RS R ek -
ma§ Gapeedid rodction Scheme 6.

[0155] In a further embodiment of the disclosure, the general reaction scheme

met hane/ sulif oni c—halige, benzens dhal i de, 1)oxidizing agent
subsTti g;idgbenzensulfonlchal|de

HO

disclosed above (Schemes 1-5) can be conducted with an allofuranose compound starting
reactant of Formula (6C) to give the acetyl-deoxy-xylofuranose compound of Formula

(3B) as shown in reaction Scheme 7 as follows:

47

'



Formula (7) formed in reaction Schene 1 is reduced
wWith a reducing agent to forma conpound of Fornula
w@ 8)os/1443¢9 r eact i on sequence (Schenme 2) is as fpitT/O8ED7/081526
[0138] The reduci ng agent used in reaction Schene 2 is
ot limted provided the reducbk agent can effect the
>< rlequi red reduction reaction: he educi ng agent nay be
o dri de cosraiiigagenthe ConMpoungd@apagent
| kyl ammm_um;horohyd?i de, Vtetxabutyl —»
ampri-um bar ohydr iséheyt, bgsedi um bor ohydii de, s@di um solvent
Cryﬁ\nObOi""% ride, lithium bor ohydrloﬁ‘e gt a m
bor OH dride,\ magnesi um borohydri dé, cal ci®m
bor ohydr i de, sodi um tri acet oxybor ohydfde and m xtures
hereof. [0139] The sol vefi
g nob limted. Aromatic sol
soI ventagd, ety be °vents such as

benzene—xy®ene, ot her | sub 'But ed bBrzETne asent

Con'pourwls m xtures t her eof /be Used. M
diti o nop-protic solvents such ag, oxane ) reducing agent

chl or oet hane, tetrahydrofuran91%ind m xtures thereof
may be used. [0140] The reaction sequence of Schene 2

Ho ucted at a tenperature of ,gb0 C to about
1004C. | ddi ti off Ve teiipEf at ure ma
at al igg\wre of —abou™®BO0C to about C. [0141]

sed in reaction Schene 2
ents or m xtures of

seuct ed
In a nex reaction $¥fefdite (Scheme 3) 3t hé, gonpound
of F¥fnul’a 8) forned |n reaction Scheme 2 is
hydr ol yzed with wat er hthe resence of an acid to
forma conpound of For mﬁ m(e9 . The reaction sequence
(Schenme 3) is as follows: [0142] The acid used in

r €aghi 58 THE Reigenrs aﬁ@reﬁ&ion' dOHHittl%gS aneriBid 48V | fd}%fcﬁékﬁéscl 5

or organic acids can be used. The reaction may be
maydmdmcdeﬂeaqmoarSchque@us sol vent. The reaction may al so
ol ution or .an

aqueBlia i Sistloste 3o TR PreOTgke( IMBeSdH GRS of
compB&TR of FbamAL (¥ ds@f ard utRIMREEALAY BafiaRROWrm the final
product of Formula (3B) using the general overall reaction scheme outlined in Schemes
1-5.
[0158] The acetyl-deoxy-xylofluranose compound, 1,2,5-tri-O-acetyl-3-deoxy-D-

xylofuranose (3B), is prepared according to reaction Scheme § as follows:
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Q0C to about 500C. The reaction sequence of Schene 3
may al so be conducted at a tenperature of about 200C

wo eooahanse9 300C. [0144] In a next reaction sequBEIES2007/081526
(Schene 4), the conpound of Fornula (9) formed in

regction Scheme 3 is oxidized an oxi di zi ng agent
ten rieduced with a reducing entito form a conpound
f r 10). The reactioH s °%«Schene 4) is
as foll opws: i di zicRgo.agent 2) [ ent Scirege
4 [014 Ldt zimg—agent used i [ Schere ™
i s not r ovFd€ed pitie oxi dif%Fhg g can éfF¥ct
t he_requi i zing reactign. Oxi d.Z ng agents

cl ude sodium periodate, |ead &cetate and m xtures

r . 146] The reduci ng agagt used in reaction
Schéne L limted and iHAcl u e reduci ng
agents |\ bove Used’ip reacti

chgnme  2).Napf) &4,¢i, cH,0H
The sol vent™y in reaction Schene 4+ s H-ri-ted—»
Sol vent s gancfude net hanol, methyl engA ckloNi de, a»NaBH,
combi hat i on of met hyl ene chI ori de and net hanol or a

of net hanol and wat e [0448] The reaction
sequenc heme 4.disagondutted enper at ure of

) 560€—t-addi ti on t e P&action
sequence, of o3chene 4 Ww#y be conduct ed al a tenperature
at aboutl®0C t'o about 300C. [0149] 3Bn & i nal

reaction sequence (Scheme 5), the conpound of Fornula
(10) formed in reaction Schenme 4 is acetylated with an
acetyl ati ng agent such asSchewei8c ahydride or acetic

chl n the nce of n acid catal yst _t orm
© e WUGHE bR ebagrr o Shd pgpnad Jaai R B st fudebanes 1-
mayPNBORIntadi®dn&3hdRd BOWs: sol vent, acetyl ating agent

[0160] An additional embodiment of the disclosure includes a method of reducing

a sulfonyl substituted compound of Formula (7)
o

AL

RO,SO

7

b

with a reducing agent to form a compound of Formula (8)
0

A

8 (6]

b

wherein R represents an optionally substituted alkyl or aryl group.

49



acid catalyst Schene 5 [0150] The acid catal yst used

in the reaction sequence of Schene 5 is not limted
waopwsitnshkudes an inorganic acid, an organi c acPdr/vs2007/081526

both an inorganic acid and an organic acid. Acids

i ncl{0teEl]dnone paracluldr emb@hmcxttlodnheodlsxdosdre $uis 1) CHa @i d,

d f | t k |
CRERHE" THS r o dtsniot PR A PAEBE Elusai s tomagof Formula
(7B‘D ESIt He @ﬁoﬁfh%B?@i%@mEt%‘f%l‘mIﬁGUC?@%ﬁ Mbve H%Qﬁlr@{)f compounds

pi cally conducted in an organi c sol vent

(ﬁﬁhhﬁwaéﬁﬁk%xh%cbhe acid catalysts |isted above. The
sol vent can al so be acetic acid. J0152] The reaction
sequenc Scheme 5 is conducted atla tenperature of
about C tq about 500C. In a [ the reaction

sequexic he 5 may be conddct Qenperat ure
of about °200C Y6 abwut 300C. T0153] In er
enbodi nent of the di/sc t he genera [
schene di scl os ove (ISch rres 1-5) cam ‘conduict

wth a gl ound st ar tRox@'r eact éﬂat
Formul a (6B) to 1 ve X he\acetyl - deoxy- xylgqf ur ahos
conmpound of Formula (3B) as shown in reaction Schene 6

as fol | owsygakEeREGdP154] The reagents and reaction
condi ti ons descri bed above for Schenes 1-5 nay be used

i n feke iTha rSbiomgeg6nt 1S bdrohydrida _rcbimpour&hbﬂd:l boeottydride

cofipgia iR B RS e et each v ol dride,
sodiumOd A6 IBRIPIAE, s%@ﬂﬁpé%ﬁol%raﬁ)ldrﬂg K:8RG! BbhRIridEopdYsfim

(60) to give the acetyl-deoxy-xyl of uranose conpound of
borahy driflea n{agRysium betebwride; caleiaot haphidenwditnas

trlaceloxyy)\srolg'ycl}lcfg%ng mixtures thereof.

EXAMPLES

[0163] The following examples are for illustrative purposes only and are not
mtended to limit the scope of the claims.

[0164] In the synthetic schemes described below, unless otherwise indicated all
temperatures are set forth in degrees Celsius and all parts and percentages are by weight.

[0165] Reagents were purchased from commercial suppliers such as Aldrich
Chemical Company or Lancaster Synthesis Ltd. and were used without further
purification unless otherwise indicated. All solvents were purchased from commercial
suppliers such as Aldrich, EMD Chemicals or Fisher and used as received.

[0166] The reactions set forth below were done generally under a positive
pressure of nitrogen or argon at an ambient temperature (unless otherwise stated) in
anhydrous solvents, and the reaction flasks were fitted with rubber septa for the

introduction of substrates and reagents via syringe. Glassware was oven dried and/or

heat dried.
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[0156] The reagents and reaction conditions described
above for Schenes 1-5 nmay be used in reaction Schene

W@ 200804679 The di scl osure al so includes an enbpdi/DEWD7/081526
where a m xture of conpounds of Fornula (6B) and (6C)
ar e [0s€d He reactions wgrernasayed by ILComndbr amalfieedfhynlaC-MS and

d f, F h | | .
BRRRS or RiderEhots Josinon st Sevidradiaie. AngiSet indaver
ch@&ﬁitMémﬂW@LQﬁWz@fﬂe%ﬁﬂ&ﬁﬁl %}9({59;9%9 precoated w1t1)1 sﬂllca gel 60 Fasy

5-tri- cetyl - 3-deox yl'of uranose (3B
0. @ﬁ @paple@s ey @hwglcals) a@timltSllldilze(SWhthltéV 8ights(254 nm) and/or iodine

159] Th t d
BRI R N
nifARNirBQ okSiBH, poﬁhsﬁlﬁﬁx‘éfdrﬁﬁng%%@t% ¥Blufion [;)péle@f%] suﬂﬁ‘te %gﬁhbh onal

enbodi nent of the scl osure includes a nethod
Prepagefevertbindayen chiomptoggahy t(prepTbd) wespatoruedfon ngmmpleaes

7 d t to f co 0 of
ol AP S5l D BRTPBHApfon osumen
Crhisly) ﬁﬁﬂﬁﬂlaﬁb&y‘l?vlt@'[}\ﬁhgﬁt (95 PHiR). [0161] I'n one

partl cul q enbodi ment of the di scl osure, Ris CF3, CH

. orl0168] HHNRIR spisetre anh SGrNIMB werereaskded(on)a Warjarbeetcey-

AR PG SR P it 5
soIﬂtDéhy(’rep(ﬁfed(il@pﬁﬁ}l rﬂldﬁlg ehfoesfotth as (héBifernbe &tdkdar® (7 @7  ppm for the

m xture_of bo q% The reduci ng agent
PrefoR ang dr- p@iép@cfﬁbwbml) OB ¢ -61apd AiSdwne m@tqnanncb@ 3

ppgnofo?%grg )dg)h\@gif Lij r 0 Sy d{)tlad)e og glgu? 4 te}/rametm{ianer?o 00

ppwmb@ppﬂ@pdmbde)thdr INMIR WB1veet Hyshided @s nBleds SVABM peak
mlgg;)]gﬂh %Hrg ge,poga Elg;%olﬁ[)nw?n%ra%lg%/eglia:tggs arg ?Jlsgci usrr(]smgle‘[) d (doublet), t
(triplet), q (quartet), m (multiplet), br (broadened), bs (broad singlet), dd (doublet of
doublets), dt (doublet of triplets). Coupling constants, when given, are reported in Hertz
(Hz).

[0169] Infrared (IR) spectra were recorded on an ATR FT-IR Spectrometer as
neat oils or solids, and when given are reported in wave numbers (cm™). Mass spectra
reported are (+)-ES or APCI (+) LC/MS conducted by the Analytical Chemistry
Department of Anadys Pharmaceuticals, Inc. Elemental analyses were conducted by the
Atlantic Microlab, Inc. in Norcross, GA. Melting points (mp) were determined on an
open capillary apparatus, and are uncorrected.

[0170] The described synthetic pathways and experimental procedures may
utilize many common chemical abbreviations, 2,2-DMP (2,2-dimethoxypropane), Ac
(acetyl), ACN (acetonitrile), Bn (benzyl), BOC (tert-butoxycarbonyl), Bz (benzoyl),
DBU (1,8-diazabicyclo[5,4,0]undec-7-ene, DCC (N,N’-dicyclohexylcarbodiimide), DCE
(1,2-dichloroethane), DCM (dichloromethane), DEAD (diethylazodicarboxylate), DIEA
(diisopropylethylamine), DMA (N,N-dimethylacetamide), DMAP (4-(N,N-
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tri acet oxyborohydride and m xtures thereof. EXAMPLES

[0163] The foll owi ng exanples are for illustrative
wEopasEs9 only and are not intended to limt tPE/BESPB0SIS26

of the clainms. [0164] In the synthetic schenes
digethylanae)ppadioe), DMI 8¥N-dintedrylfosmamivid), AVSO (dirhethyl sulfoxide),

TP B 3p e SH s R S SR E R BBl moac
(ST Locpitd) CRECEE ethdrd) H@W(@(’ﬁhza%@%tﬁa%bﬁl%‘l‘ﬁh 13%3-
Al drich Chenical Conpany or Lancaster Synthesis Ltd.

tegage g peonige Hexgifiup osmmph B Oflicozatriam]-Uny 18N, N’ N’

f
BT o Giton hptn et Raireseh BB nBAs °or
hyﬁr@dyeénz@&cazy@egdﬁﬁe) I geEC (Bigh PE&%@hq&H%hf%&grQﬂ?y) SIPA

forth bel ow were done generally under a positive

(isopepsLizleohst), mBWWS@ﬂmB@mtmdMBMIIMm dnsopropylamlde)

LSRR L M) S PO e

(nfettahel), Nzﬁﬂ)(s@dﬁm{ hydiRie), mm@bdlﬁﬂl REtafYFIOBE (§§d1§1'ﬁd:thox1de)
reagents Vi a érl nge. d assware was oven dried and

Phedpiengitalandne) (ARTA (PYHéinfusap1tolopresviboratel s (rodly thyr sim@rted) Py

d t d dged b
o R YRGBt B P TSP SRR ct e
hekmommm crgmrqirﬂwt(yﬂn@he)wsmﬁiﬂwm%eu@ﬁbld TFAA
ass-plates precoated with silica 60 F254 0.25 nm
(trgmr@@etecmbyw@% 13243 ét)etralamofwaglwhé ghindpyers cygnmategiephy), Tol

or i on silica gel and/or heating
(tcﬁ@o‘?ﬁb %V%F%)hgsndstgc Eegs et hanol i ¢ phosphonol ybdi c
acid, ninhydrin solutionExa@ifési um per manganat e

sol ut| on or eer| e sul, fate solution. Preparative thin
Rfgnis b 5 0 S-R KOG (X K)-Heaiyloh -deoxy-B-D-

] | at es.pl t 4 0.5 nm
9 gfgsp 5 oeSh%f_rﬁr?&&ﬁd}m%o%[h,‘Sfp&rlgqlhmg g Do)

Stemd) vCsuplingZzReadtionh UV |ight (254 nn).
[0171] A three necked flask equipped with a temperature probe, condenser and

nitrogen inlet is charged with 5-amino-3H-thiazolo[4,5-d]pyrimidine-2-one (2) [prepared
according to the method of Wolfe et al. J. Org. Chem. 1997, 62, 1754-1759] (22 g, 130.9
mmol) and acetonitrile (198 mL). While stirring under a slow purge of nitrogen BSA
(79.86 mL, 327.8 mmol) is added via a funnel and this mixture is warmed to 40 °C for 90
minutes under an atmosphere of nitrogen. The dark, homogeneous solution is cooled to 5
°C using an ice bath and 1,2,5-tri-O-acetyl-B-D-ribofuranose (3) (35.42 g, 111.32 mmol)
in 66 mL of acetontrile is added. While stirring under nitrogen TMSOT( (23.54 mL,
130.9 mmol) 1s added via a pipette, causing an exothermic reaction to 15 °C. This
mixture is then warmed to 75 °C and maintained at this temperature for ten hours and
then cooled, first to ambient temperature, and then to 15 °C using a cool water bath.
Water is added to the reaction in one mL portions, allowing the exothermic reaction to

peak between each addition. After six additions the addition of an additional one mL
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[0168] 1H NMWR spectra and 13C-NVR were recorded on a
Varian Mercury- VX400 instrunment operating at 400 MHz.
wWORMRsapset ra were obtai ned as CDA 3 sol uti ons RCEPSIOBEB1S26

in ppm, using chloroformas the reference standard
P‘(rTZOIZiB nop exdtivarmic ¢hepr3Gtroh ofwdte? . Qide g pinaf fonned and triy mlxture is

B A BB o Pl TS EnhctSs B
reh&cRAroBdw Eyescfdﬁiﬁ% bRidk @f}ﬁ S0 XM 99he rfnmolg in 22 mL of

appropriate.” G her NVR solvents were used as ne
wyiheey ep abdut 3 IsedopHs. cHtir at gmbiept teemorattlafd ;foxt%emﬁmtels and ﬁger the

R R ey TR bt LSS i oy
dif®edi®ag0 mil nefvedidr, Wikkn(1le U@dkﬁﬁlg@fopg‘%@ dFs8diumhloride is added

(doubl et of triplets). Coupling constants, when given,
asgrsolif apdheanixiuie isstirred @nizl)all qfollcssqhdlmﬂlsmlwi (THR) mixture is

trar@?ﬁ%i g?(f %’g%)glrai 59 I(%r ae e? glhd;t lg]gglgrﬁe Eﬂlél %%?sggtaml 18 S]SQll’[ The
denBase mmx&aét@@bﬁce st@nﬁnﬁtatsétanme %E &fls ﬁrc%n{bﬁ)ed'iﬁth the
or APCI t&LC/MS conducted by the Anal yti cal

m@ﬁ@m@w gff pagmlesmlt ofo thiraid yédddhldrgmfdé@.ltte vhils stlnrmlg, after 5

m u%qef‘ 1xt1?r@ ‘rfls ere V\fliee%lggl edcuC F‘%/ de%?grg%g%n}@%d Qrﬁﬁl)lct (4); its
ldmrtya aldepmtmsrkwﬂerﬁﬂnsﬂrbgqmpmc @aﬁg kheAnowRRRAEA4IUS, and
are _uncorrected. [0170] The described synthetic

StBﬂ(WV\E%YIaﬁHC Bydeelysient al procedures may utilize nany
fjgltend goefllltlo%bcﬁl'sgdlhrant tl)lg ngc‘)na ¢ (1%) %a\(];ﬁl 32 mmol, equivalent to

HoXypropane

sugao(e; ﬁlmtdﬁ (i)) SissoBrRd GIbE'TEZﬁﬁL)of V\%%ls added the damp, pre-washed
(tert-butoxycarbon Bz (benzoyl),
Cocfﬁlegﬂm%a%frdclgm% astmag PRiiggedire.- 28, 21-tmple of dry, covalently

oo BV PR B B O ER PR s MB Ay

suépiﬂnéédﬁw aalzoéd)loﬁdilb@ﬁ%de@hﬁbﬂe apti WAter, stirred for 4 hours, filtered and
(dii soEropyI et hyl am ne) SN N di met hyl acet am de),

washpdbwth 6P nark %?éfqli}frlli’rﬁvﬁél) @ybi di e Byis sty solutlon is added the
acgg&mz g' ?%hg%{ @Egﬁf@rﬂg% B}%ﬂ ('%J %E? éé"r at? dj %)é 36 hours,
thdydalosths filteredd)wasktd (&th BydtonitriEE-@Acer (1:1) and stored at 0 °C for later
reuse. The filtrate is extracted with 222 mL of isopropyl acetate, the aqueous phase was
stirred with 30 g of sodium chloride until all of the solid is dissolved, and then extracted
two more times with 111 mL portions of isopropyl acetate. The organic portions were
combined, dried with MgSOy, stirred with 2.5 g of Norit 211 for 90 minutes and filtered
through Celite filter aid. The filtrate contains the desired alcohol (5); its identity and
purity is determined by HPLC using the known material as a standard.
Step (iii)- Salt formation with p-toluene sulfonic acid

[0173] The filtrate from step (ii) that contains (5) dissolved in isopropyl acetate
and acetontrile is diluted with 100 mL of 200 proof ethanol. While stirring, p-toluene
sulfonic acid hydrate (15.89 g, 83.49 mmol) in 50 mL of 200 proof ethanol is added
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(ethyl acetate), EtCH (ethanol), HATU
(O (7-azabenzotriazol -1-yl)-1,1,3, 3-

wo edosamsthyl ur oni um hexaf | uor ophosphat e), HBTWCT/US2007/081526
(0-benzotriazol-1-yl-N,N,N , N - tetranethyl uroni um

drpexagel ayer dphoytsatie) off Hfhlt(: Isgvldd oysallizéubon die) rea¢ttdB Tmixiure.
pressure

HPLC (h
BTG B By o P B 2R et
t
iy b4 Byl e
md l(nme*tanymrp OV EYi¢ld 361568 afi-todlene MG aed bam@ﬂ S-amidak-(2’-

Rk eRe S SR R S NSy higisrey e with >98%6

pﬁrptyrblyd{pL@Jm p-tol uenesul fonate), PS (pol yner
supported), Py (pyridine), pyBOP (benzotriazol -
1-yloxy)tripyrrolidi nophEMBLErﬂ
hexaf, , h . T

CTI 3’-deoxy-B-D-

( 2
rlaﬁﬂlyﬁfolsﬁ?-BH fﬁl‘dEole% ]'b@ﬁfﬁ‘iﬁlﬂé E'foﬁé‘)) witHdueaddilb WaleRY&he enzymatic
chromat ogr aphy), Tol (toluoyl), Val (valine), and the

| i ke. Exanple 1 Synth lyshs @f ne sulfonic acid

2' - O acetyl - 3' - deoxy-
S%BL!)) bo(?ug)}lgglgs%g ? I{SI—I- m azol o[ 4, 5] pyri m di ne- 2- one)

St ep[0( 73] A tized! ﬁ&dk@@ flRge&uippad Wath Al mPetalir € Brdb8 CdeRenser and
flask equi pped with a tenperature probe, condenser and
mﬁpg‘?fblg@ﬁ 15 Ghpgged V&gthcﬁ-,@fpg@ H)mthlﬁzolo[4 5-dpyrimidine-2-one (2) (22 g,

I ne-2-0
pr epar e a%gﬂgfﬁ 3 ?'8 m. P] gllaln&u%q‘go‘@t u}ﬂe of pitrogen

BEAG79.€haih, 3199?11111@12 is allﬁé@ﬂvﬂiz&aﬂlne(l 4Rd fhis hdQur® i WRImeABd0 °C
acetonitrile (198 nL). Wile stirring under a slow

fop 3P gunwyes widey @g@tﬁlogsmrf{ yinigesen. , Theziar hﬁm@gzngpgs sodieténah is
O t
cog)?)e% 8 5f t%relgﬁl dgﬂge é\%ha @THD 2psuh{élr_ athWia fi alagﬁlranﬂ%eé 8(2} a&lé 42 g,

1 ]hcﬁmgmbbonl $6 8l off dcotontrile Goalded Wnild s@EingSinaer BogGETMSOTS
th an ]9 2,5-tri-0O acetyl -b-Dribofuranose (3)
(2? 4 ml, 130 qHI08 58 @ﬁ,ﬁgﬁ)wa a pipette, causing an exothermic reaction to 15 °C.

This mixture is then warmed to 75 °C and maintained at this temperature for ten hours

and then cooled, first to ambient temperature, and then to 15 °C using a cool water bath.
Water is added to the reaction in one mL portions, allowing the exothermic reaction to
peak between each addition. After six additions the addition of an additional one mL
portion is not exothermic, then 38 mL of water is added via a funnel and this mixture is
stirred for 15 minutes at ambient temperature. Celite (44 g) is added to the stirring
reaction followed by sodium hydroxide (15.7g 50% NaOH, 196.35 mmol) in 22 mL of
water over about 30 seconds. Stir at ambient temperature for 90 minutes and filter the
reaction. To the stirring filtrate is added sodium bicarbonate (16.5 g, 196.35 mmol)
dissolved in 200 mL of water. When the bubbling stops 50 g of sodium chloride is added
as a solid and the mixture is stirred until all of the solid is dissolved. This mixture is

transferred to a separatory funnel and the resulting three liquid phase system is split. The
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in 66 mL of acetontrile is added. Wile stirring under
ni trogen TMSOTf (23.54 nL, 130.9 nmol) is added via a
W@e@ets49 causi ng an exothermc reaction to 15P@/UIINB081526
m xture is then warmed to 75 C and naintained at this
densegs phase iy extfagied aee Wilib8 ndndf dchenitdleaind dhis i cosibinel with the
nt er.atu e d t.hen sing.a cool
IR e bR GBI e At Bt P SECHER Ve s afer s
mptdsi t@@ﬁmxt@ﬂeh@ﬂdt&@dt itBe AMAt\@nMits thea&diea Qoﬁﬂecpﬁ%lﬂuct (4); its
bet ween each addition. After six additions th
idgpféfy epd pualy indeteraringd nEPLG n@nmb@knqvonmatsrlmlot

. 8rn fer is gdded via a funnel
Sﬁﬁ@ﬁ?%ﬁ@xﬁan‘i Wﬁolyglss 15}0 é&ﬁ%g ] Wﬁ%ﬁ'ﬁt es at anbi ent
t enp@l 281Ul ©a SEB Lt @uid¥otebin Figskad dedbdtis ¢ her §ﬁrh615111£‘€91 Candzda
reaction foll owed by sodi um hydroxi de (15.7g

antegtion(Newsryme ﬁ352,231ﬁ¢_ataiﬁtlma@iogdmbeaw&1(m) &)Howmblby dry

ol (raBfl o S RIS Heforuls syt & e ipien ) and
thb ﬂa@r i @mé@frérﬁah&atmos%%e &Rl sméh ht ﬁh&%ﬁd t\éﬁgeﬂaﬂlrg ORfie72
ter. Wien the bubbling stops 50 g of sodium

hQ’:‘hﬂ b7r§ gef Celitggtfowanaddgd snd stirregnior ﬂ@lelllmt%t andghé¢rsthe solids were
I
S ) bR 00 e AT e

itsridentlty bindpirity éeddtdreined HINABIEC Syink @Y ltrﬁmﬁlﬁhétérlal-ﬁb @ standard.
densest phase is extracted once with 50
Stgp é*ﬂlbwﬁalf formatinn with R-telyeressuboniccpoid t h t he m ddl e

ph als[t@ 1 %\Ahlt}{gqn& ﬂle ?Ilro:ﬂﬁégt?ﬁ gp that cggtams 1ssPﬂ ?(tF'?f%’é a{l%

acttohtri¢ Bdliluldavith IG(IrﬁLeﬁQO(leﬁioﬂSthhﬂi‘tﬂ sl er seigkie Uplodébne
its identity and purity is det ermi ned b

sufpRiE ARt S gt fH el aIn SOy rDD proo@mn%m pdded
bi car.bonat.e
A et
Aftér)syirring ]SSs}ujuva isthc{Zﬁ Sodctealf ‘t;w\%lhlﬁﬁon Sva@l[i’éivgﬁnémitﬂ 20PmL
- i pase S
Poggﬂglémgf?ggf%&o%gm%% g%%%v"%f %Qe miaf 2 P @dara@@ﬁhw? bbameplid is

dr@@nlgh @chﬁﬁi C?Jeﬁttg GRia 3o/ ?.‘? né—?é&ﬁ%}%tsglf%ﬁli %g olcsgtt 3k 6! %n%lno -3-(2°-

was Su S
—acmylefﬁ I-delole-é D-mﬂboﬁaﬁrmSyl)-§Hi-Mefzdlo[4Qﬁ]ptﬂrrihﬂdihS-Z—(fnle|vilﬁf €I8%

pu?i?ydby HPLC.
EXAMPLE 3

Scaled-up Synthesis of p-toluene sulfonic acid salt of 5-amino-3-(2’-O-acetyl-3’-deoxy-

B-D-ribofuranosyl)-3H-thiazolo[4,5-dlpyrimidin-2-one

Step (i)- Coupling Reaction

[0177] A reactor equipped with a temperature probe, condenser and nitrogen inlet
is charged with 5-amino-3H-thiazolo[4,5-d]pyrimidine-2-one (2) (1.45 kg, 8.6 mol) and
acetonitrile (1.29 L). While stirring under a slow purge of nitrogen BSA (5.23 L, 21.5
mol) is added via a funnel and this mixture is warmed to 40 °C for 90 minutes under an

atmosphere of nitrogen. The dark, homogeneous solution is cooled to 5 °C and 1,2,5-tri-
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washed with 60 nL of acetonitrile- water (1:1)]. To

this stirring solution is added the acetonitrile
waedoatiidm of (4) generated in step (i). This SPEPERRDTOBIS26

is stirred for 36 hours, the catalyst is filtered,
Owagstivebetail-hibeitietnord (3) i(2.83 at7ed2 hidt) I 4 3ridofdcetonttilats Mided.

ith 222
wehite sPFing e PSR OTT [l B sty R nadel Gamvse Fricis an
extitiedPm B0 tdh t6 951 POMTERIGK & YRt Wardldd t9f75 bBeng ‘ﬂLa'ix%aih@d at

di ssol ved, and then extracted two nore tinmes wt
th!l.Sltﬁlif_lp?I@?uﬁ n sendfourssadrtigydoobade fisst o, arientaergperaimre, and then to
lggtgtions were combined, dried with MySO4, stirred with

g of Norit 2 11 for 90 mnutes and filtered

t hr 0ug|Gahict & d‘duéd & th@tddetidd i@ 100 mirr B&%oﬁ@ 'ahaMh% hbre
desired alcohoppi( its identity and purity I
CXQEICERIfi TAREOD jO (betmengaﬂh@dktmmmm efihall IOanIaportlon of

WL Ser A ER af b ddherei@ichcn il (BTt librif adiefi s S Riaget and
thzonikaire s stibkd GrsISahinaeds hﬁamﬁ@ﬁrt&’ﬁ%éraﬁﬁeet@élﬁe @214‘7 kg) is added to
acetontrile is diluted with 100 of 200 proof

the tiraing reactpn fadlowet! by ispdjumprydodxiden§ 16.81gf tbmg ggad) id 14.5 L of
5
N e e I R M

filsraleiidaddey Sbdilin B&SbddaemM HhER dg J1eaothen diRbotbad 8. 144 L. 8F water.
stirring 16 hours the solid is collected by

When the &pgl@lipg shepsiietike of wodiug @MOll(iﬁ)lS ﬂddqskmta sotid apd the mixture is

Stl'I‘I%ﬁ Bﬁgl]péﬂ Qliﬁfécg Eoehtd%s d%g]oqv ?flqglgqe resu 1n th{fﬁ ngwzepﬁlafgsy);%g} i§ split.

THRGn&H dgqsefph&ehg) b)ttﬁi&fbd&)llmbé Q'Iith(z BHE bﬂ adeRditri® and this is combined
5-am no- -3 '-
wigh fhe pgddle @ggﬁ%gm Qramql Ptz di JhéﬁfeLFOB}b@@ﬂdi nhassisentingthe desired
co‘gf_)lleg Ipiogiﬁ(é/f’ @EI ffsg%engi’yaég'ﬁby TIQFMX‘F %1&d%¥%ﬁ%u51ng he known
m&erddtiana s@ndad- O acetyl - 3' - deoxy- b- Dri bof uranosyl ) -
3H t hi azol or4. 51pyrim di ne-2-one) w thout adding water

Stf’fb(‘{)h@néﬂﬁ%yﬁ’@rﬂy‘iﬂ? olysis of step (ii) Step (i) -
Coupbi 739 1REAGIURA of sodium bicarbonate (615 g, 7.32 mol, equivalent to sugar

(3) in step (i)), dissolved in 21.5 L of water is added the dry, covalently bound Candida
antarctica, type B (1.59 kg, Biocatalytics catalog number IMB-111). To this stirring
solution is added the acetonitrile solution of (4) generated in step (i). This suspension is
stirred for 36 hours, the catalyst is filtered, washed with acetonitrile-water (1:1) and
stored at 0 °C for later reuse. The filtrate is extracted with one 17.5 L portion of
isopropyl acetate, the aqueous phase was stirred with 3.3 kg of sodium chloride until alt
of the solid is dissolved, and then extracted two more times with 9 L portions of
isopropyl acetate. The organic portions were combined, dried with MgSO,, stirred with
117 g of Norit 211 for 90 minutes and filtered through Celite filter aid. The filtrate
contains the desired alcohol (5); its identity and purity is determined by HPLC using the

known material as a standard.
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[0174] A three necked flask equipped with a
t enperature probe, condenser and nitrogen inlet is
W@ basgead4n t h PCT/US2007/081526
5-am no- 3H-t hi azol o[ 4, 5-d] pyrirnidine-2-one (2) (22 g,
Step iy Satofoy matidn addt pitoluend sulfoh®Bacid) . While stirring

und e of nitrogen BSA (7 327.8
e[r‘“?@iléhfg@gr Trpm stp, HHéﬁ?%&ﬁatam%.(é) 4%?%9&95@ isePiRRY hasgtate
anfincéthi@ﬂfe &1 dlﬁﬁecmvﬁh'tb'%SL BPERY probr &hdHE PWEHIE sBirin éoluene
nitrogen. The dark, honogeneous solution is cogf%

SU$fomcl@sidr1g deate (1c@ kg5 9aned) in, 23 5-af200 Oradethahel is added dropwise

ove+r ?% ‘gf u%no& nggtg grygé hlggs é rtﬁq W@ctm%gpmﬁp.t Agjré%ﬁmmg
16TAREThe 631R1 REoMetediBPH BB Wash&l @Vq&%e\gltﬂ VK @g&’tl@ﬁ§ b€isopropyl

causi ng an exotherm'c reaction to m Xt ur e
aceigtet h@ﬁoﬁﬂ&ﬂfﬂﬁrﬁ p & of20Cpeond ethanolt di hn edlléts dri@dsn a vacuum oven to

ignE R darishhe e Rl 70 DR Fhner i Ry beta D-
nb@ﬁ&h@ﬁoslggtm BRI T4 |5?py@ﬁﬁ§fﬁe12ooﬂeh€1tﬂ SOk, | Qflt}) By @PEChL

portions, allow ng the exothermc reactl on"to peak
bet ween each addi tion. AX4MBiK4additions the

%,q étgl. i

E)(Ul T 1

and this m xﬁwf@ah@y@tmmsizoﬁ@n 51cﬁpmﬂﬁuﬁ@§ Ak arrbl ent
tenmperature. Celite {IIS added to the stirring

r ead? ] Saninewed’ J@ra@@dr irdepxt B dXxiridefufar®ssiy 360K axaloH, -

e IR NN T A TR SO

2- Lmané@caﬂrdsk OAbsaTQtetelﬂfanSI 880 hl19 i Addet 2dn@ thé mddERds sRdidun
bi carbonate (16.5 g, 196. 35 nm)IL)dl ssolved in 200 n_

angfyienidanancratyyedar + Hemmiotgivapale pyltovseplgfiast psGeliugma sulfonic acid

h pxture 1.
CERVIIR 43P Rfacfe @R B AR B FAyB1veR imabsoture
etlinyl @0€ milS at BiAbRhEEfBerative. ATEEPAROHMNarfol Etﬂﬁﬂlorﬁi@ @dd8d¥o an
resul ti ng three liquid phase s})é/ﬂs]tem is split

additien sl eng fstben adsled drqpadteda temsisring suBE of Fg)érlawla (5) over a
PeRREERL | ek SR v

TsO#l/ éthmol\:bd)lll&ms Imdr the B@dltlaﬁ fimnhelaratinsddesiti i&ohﬁ.‘té(étlizirﬁ)l {(3x 20
.The filtrate contains the desired coupl ed
’{3» Biheec uyse direster! dnép therrgackion spipensign. Ehesisaetion ih sidrresunder

Nz'd%&bféﬁi l@ﬁlp%ﬁﬁlré( HQélfﬂlgHP(tlgrh'),aelnd 1s then vacuum-filtered using a Buchner
funnel and Whatman #1 paper. The remaining solids in the flask were transferred to the
filter with absolute ethanol (2 x 50 mL), and the filter cake is then washed with absolute
ethanol (4 x 150 mL). After briefly drying the filter cake on the filter with suction, the
damp white solid is dried in a vacuum oven at 50-55°C with 28-29 inches of vacuum and
a N bleed for 54 h. After cooling to ambient temperature under vacuum, 62.9 g (93.8%
yield) of Formula (1) is obtained as white crystals with 99.1% HPLC purity.

[0182] Isolation of a second crop of Formula (1): The combined supernatant and

washes from above are concentrated to a volume of 470 mL on a rotary evaporator (45-
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Step (ii), enzymatic hydrolysis w thout adding any

wat er [0175] To a 500 nL round bottomflask i s added
wda.2008/1¢p5ed | mobi | i zed Candi da antarcti ca ( NovPZyDgE2007/081526

435, Biocatalytics catal og nunber 1MB- 102), foll owed
505¢ titly 28t29aindties p60aauiidn). The tebinlsing solatiole dotthming crystallizing

acetonitrile solution of (4) generated in step (i) and
Pi‘ﬁ % |lsa%f1?'1‘1dst°§ [SOH PG TANTR &1 Bk SEdRsh eV #hinymat | 4 ¢ragfalat
BP&sRRls FRNRET RhAERperfidngl stlifedRURDich fire for ~ i
; Iist e51545 was addedp%md stisrred ;Aorllgte%l%ﬁéthérg %rnd48 b, and is
thein seruphefikatd dsngve Bacliriek fiemeldhraWhavamheid papérh 180 fitler edke is

ff W piaogelfieliego G G pliee BhEat fenuey spiesm oven a
50455 0with 28 D GMehe BE Richidth 288 a A, &GE 48 h.Skgth édld?@])? 1 ¢ %rélbien ¢

Salt formation with p-toluene sulfonic acid | .
temppratiae vnder yaguaie B.§( g (42% hyéald)odoannls (16 otiiasedlay ededond

hapol and.acetopt [ is. diluted with 100 nL of 200
Crgé 8@?0%}“%’6\ c).)lw.lt%\%}? férbgﬁiwli%g, p-tol uene sul fonic acid
hydrate (15.89 g, 83.49 pxRMPIR5°0 nL of 200 proof

et hanol is added dropw se over 30 minutes. An off
whiZ B6-451Q-gopropylidérier 3 Otrifinoentemnsd fomiyl- o fD-glucb fursnose (72)

Af t i4ri.ng .16 ho t he lid jis collected b

filtha |]L;r{}ﬂ1\%§%l%¥218‘la?woz9e”5w Pfig Owaﬁ&ﬁ%?dé{gp%lﬁgtoa'zo to -
10 TORIiRME!soREBH Bf €,2: F6L0)i ORGP} IIRE- D -icofB A fe Q91 0 g 500

ethanol. The solid is dried in a vacuum oven to vyi el
mipgl) gy rigingf (180wl uedenmal)f ondi GHAY: BO0Sahk) while keeping the internal

- ani - (2750 etyl-3 '-deoxy- . o .
e pBRREaTal 2101 TEEIL Ve sUb R Vas e hetasa. 0 apb °C while
mwitdﬂing%%L@fdrﬁmaﬁpéaﬁﬁbgof frahilyPbfatediabeal iefbyled). The reaction

Synthesis of p-toluene sulfonic acid salt of
SOBIQRIWAS _\@.s}qegi' with He@(3 k180mfp fnpllpwed by saturated aqueous NaCl (50

i S RIS L L S Ol DB g ves
contdnrated t€ GHaE&tdir Lrofirp BeapofAstdens er) Bngvd (. 40a90%)) bk e2:5 6-

di-O-isopropylidene-3-O-trifluoromethansulfonyl-a-D-glucofuranose (7a) as a white

waxy solid. This material was carried on directly to the next step without further
purification. "H NMR (400 MHz, CDCl;) & 5.99 (d, 1H), 5.26 (d, 1H), 4.76 (d, 1H), 4.14-
4.25 (m, 3H), 3.96-3.99 (dd, 1H), 1.53 (s, 3H), 1.44 (s, 3H), 1.35 (s, 3H), 1.34 (s, 3H).
Example 6
3-Deoxy-1.2:5.6-di-O-isopropylidene -a-D-glucofuranose (8B)

[0184] A mixture of 1,2:5,6-di-O-isopropylidene-3-O-trifluoromethansulfonyl-a-
D-glucofuranose (7a) (20.4 g, 52.0 mmol) and n-BusNBH, (40.0 g, 155 mmol) in toluene
(500 mL) was degassed by bubbling with N for 20 min. The mixture was heated at 80 °C
under N while monitoring by TLC for disappearance of starting material (~6 h required).
The reaction solution was cooled to ambient temperature and H,O (200 mL) was then
carefully added. The resulting mixture was stirred at ambient temperature until no more

H; evolved. The two phases were separated, and the organic phase was then sequentially
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is charged with

5-ammo- 3H-t hi azol o[ 4, 5-<i ] pyri m di ne-2-one (2) (1.45
wos84B490l ) and acetonitrile (1.29 L). Wil ePGL/USI00TIOR1526

under a sl owpurge of nitrogen BSA (5.23 L, 21.5 nol)
wﬁ%leéd/dhhd{zﬂ @ x2F0unmhpindadirathd squeous Na€l (190 \ﬁﬂf)l’ﬂfﬂ)nb@ltfh@lon of

m nut es under an nmosphere of nitro

88?%1%? g%}?emygz&m%wr{?‘ s Sé)o@éavet LR AGIZ gﬁ&ﬁ deoxy—

115%-@1@)!;&, he-bab- 1195115}99‘9 9 .
1 O%ﬁg’% eL of %acgt dnt rSI %ﬁl ggcggl)%ll \Rﬁépgtgnal was

usgd |1rr ﬁhﬁ mgxtu;rﬁ@emhnut ﬁm@lenpﬂfl\f@@ﬁtm (nbtS%): LH MR @00 MHs, CDCl3) 6

S RIS LIBN 7S, STHEL IO TS G RN el 17

. i i t t rs and then
oLt RS 8 £t e, T IR 2 Pen o 15

OC [0178] Water is addedExamplhg@ reaction in 100 ni
portions, _|on‘to oeak
bet ween eath it

vat 0185 3- pg@gm gatss&lsoagbp%wﬁaﬁéna% rg@&%mreﬁbsl $lo3%b ¢,

water i s ad via a funnel and this m xture
3851 inmodlawdsalissobediimartetis aeitd (hrinlentLOdperdatwas addes:a@lndtthee
to.the stirring reactiqn, fol
“’%@“%S& Lﬂﬁ% r%rsgszf‘r‘ &t qmepigntdergperqiyreqpy gl Vrclﬂlefamgt%m&by TLC
for@ikfpeardhdd ofdtar@iingREiall SMRRLRLNA §/al O6ncBRALNYE §§ot§12d
filter the reaction. To the stirring filtrate is ad

GVQI@HWQM"@OC" &) bogisie é. 91g @QO%Q of 3:2le@y-tB3+(Q- lidxpscszlhde@ @-D-

N T RO RS T A TR T ——

fuﬁhdrrphﬁﬁcatf&l* |‘H6NMRO(@10(D b5 @Dd;) 5592 $8 qmeﬂ 67 (th ?H) 4 1 l(m
resul ti nagt hree |iquid phase systemis

IHHehd® (phbde20H), éx"/tSr%?érd i 8.4k 349 GnﬁHjhbe 2d0d2I (m lH) 1.74-
t d conmbined with the m e
l'ﬁglglsgﬁkjf rét (g %?) étzﬁd? 3E[él These conbi ned phases
contain the desired couplmnﬁ'ﬂ@guct (4); its identity

and purity is determ ned b PLC usi ng the known
mat eri al axDgoxy-Adddrsppropvéidere-¢-D-xHatogangse €10a)

(6 1&8 ?;S%é Qkofi Ol%a 0 1dJe§1 nDoﬁfj 2 drleulilo@e %f}%a%%ssoﬁzed n
CH;OH (50 0 mL), and CH,Cl, (50.0 mL) was then added NalO4 (10.0 g, 46.7 mmol)

was added in one portion to this solution at ambient temperature. The resulting
suspension was stirred at ambient temperature overnight, while monitoring by TLC for
disappearance of starting material. The suspension was filtered, and the salts were then
washed with CHyCl, (20 mL). The filtrate was transferred to a dry flask. NaBH, (4.0 g,
106 mmol) was slowly added in several portions to the combined stirring filtrate. After
the suspension was stirred for 2 h at ambient temperature, TLC showed complete
conversion from the intermediate aldehyde to 3-deoxy-1,2-O-isopropylidene-o-D-
xylofuranose (10a). The solvent was removed on a rotary evaporator (~40 °C), and the
residue was then partitioned between 10% aqueous NaCl (50 mL) and EtOAc (50 mL).

The two phases were vigorously mixed, and then separated. The aqueous phase was
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(3) in step (i)), dissolved in 21.5 L of water is
added the dry, covalently bound Candi da antarctica,

wo ye/1B5¢d. 59 kg, Biocatal ytics catal og nunberpPdvVBSH07/081526
11). To this stirring solution is added the

exgraeted mithrEtOd c4d xufili roh). GFhe( o@)nbglmdelrgamcdextracstveqste Wa);hed with

h
safighg Py RPEIRAGL o Ber o SissRinston FRLliya fbiegs Ty fsrie was
contaftRetdain Lrolfey ERIpolASQL40 EUPE®.give 7 ki( b@%?&% Adoxy-1,2-O-

extracted wth one 17.5 L portion of isopro
iseprepsdidere- ﬂﬂ%xal@@gme pmmes avrbits solid: Sd NWR 430 Bitkg Gﬁ013) 3

5 EROL UMt R 8o Y €D | IERGI R 15 IR0 R g1 o

1Hs oeapsd (maaehat 86 (bkRe1ay, aani(s, NOL 1 Bas 3ygr e conbi ned,
d)?lgd \?\?gtﬁw @2 gtlrrey ( 3}9 ggf mrlt 211 for
90 mi nutes and filtered tEmungCellte fllter aid. The
filtrate co tﬁg des ;

identity and—pt ‘

knovio18mtAfueahs H%@ (etlafﬁﬂ @m 1&4@@111(1&)1& o)t m§ﬂﬂ% was slowly added
formation V\Athfétoluene sul fonic aci'd [0180] The

to pisplutign ef $-deprss @ﬁopyowh@aneg@mwl@@rag}_g;e (di)ﬁ)s(@_ﬂﬁﬁgj 51151
mpORPE8RY PR ARG B8 GhitRabbldeei g b ugF aihlite SoRion

wakifred bﬁanﬂlﬁblﬁi téhd r@ﬁu& dvkrfightiedld was 42n@hporhidd B SryheRf The
200 proof ethanol is added dropw se over 30 mi nutfes.

resiguiconas RakiiHaRed piwger HyQraal IFtQAs. Thearmashmintergotasshaken well

P A PG DR DR BT Hhones o

framﬁmﬁs ois doed bSﬁ[NaQS@J; faeaidaiel evapekaace diinkdy 3 peoviddérude 3-
200 proof ethanol. The solid is dried in _a vacuum oven

depyy- §/12eﬁ i-9-asgtykg- Ibf‘ylg?f‘ifélll%é (3B sas| o Bixiure o€ p @nd flapowers.

RS RSB b LT e 1

1 BRUQ2 ()AL .20 (a yst @), I41027L41g2 pntpng@rm suBf@nicHyci d
salt of 5-am no-3-(2' -0 acety| -3 -deoxy- b
-Dri bof uranosyl ) - 3Ht h| 5%%)‘!19{94105 dl pyri mi di n- 2- one
[0181] 5-am 25
b-D-ri bof ur 3e
[0188] A solution of 3-deoxy-1,2-O- 1sopropy11dene a-D-xylofuranose (10a) (1.0

g, 5.7 mmol), CH,Cl, (5 mL), acetic anhydride (2 mL), and pyridine (0.3 mL) was stirred

at ambient temperature overnight. The solution was evaporated under vacuum to remove
CH,Cl,. To the remaining solution at 0 °C was added acetic acid (18 mL), acetic
anhydride (1 mL), and concentrated H,SO, (1.2 mL) at ). The resulting solution was
warmed from 0 °C to ambient temperature and stirred for 24 h. The solution was cooled
to 0 °C and 10% aqueous sodium acetate (150 mL) was added. The resulting solution
was extracted with methyl t-butyl ether (MTBE ) (2 x 100 mL). The combined MTBE
extracts were sequentially washed with 5% aqueous NaHCO; (2 x 40 mL), water, and

saturated aqueous NaCl (50 mL). The MTBE phase was evaporated to dryness to give
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d] pyri mdin-2-one [50.0 g, (43.85 g, 134 mol
effective based on CoA)] is added to a 2-L, 3-neck

wo b@sh4054bsol ut e et hanol (840 nl) is added, anBCT/0182007/081526
mxture is stirred at anbient tenperature for -10 mn

0.9 g o Budsony-p 2l etrirOdcetyl-saD-xiylafirangse TAB Lasemsulrk @ficcand B

id ( 6.2 g,.138 i s added t t
anpfisy, BT PSissr bt s bt B OB R B (2SB Y.
ambi [0 89 tIERRRHBHtAHT € ndth ehad thEOhkRIcRBA Shd %r%gfél‘aﬂt dfShe

added to an addition funnel, and is then ad
methodpind steps shaven istthe exemplarylentbodiments iFdiustritave( Gily.odéthough

i od. of 40 ni.n at anbient t ture. .The flask
orfl BB B0l B s presp e die Ml ERE PR e e hose
skand i bR adeilt leanlyf %p@fe\%iiatte;]lﬂh@t hhfRS@EdicAtbrd BROJLkiBle without

et hanol (3 x 20 ni), each rinse directed into
mateadly depaging peoms ihemovattieachings andardviastages ofteasubyate matter

reQbea My RGO RInel” a SE e e P O pduced
wifteR &fe. scdpteo T REBiebdnd disslokire 85 Hé¥idedn tHedpheMRE@laims. The order

transferred to the filter with absolute ethanol (2 x
or 5equenge ofany natleods ¢rimeshodgrms may heneaniedas hestquiendsd according to

u eth I (4 x .1 nL). ter br,efl rvi.n
ABRRRL RGNS iy Su R P g ik Rloge afises i oMiEilgns may
bewhdde@n 8@l dedligh Sop@Ftiad coAdiflonamiduita RY@Rend b B0 eRHB&E M¥ntd without

28-29 inches of vacuumand a N bleed for 54 h. After

departing g the apipit efthe peaspre dinclasurcn gepressad inuvhe apperged claims.

(93.8% Y1 . FQr I S.obtal ned as white . .
Gy D00l Py Ml vt B BaB B3 M lmssifigation

arSRaoindn@ipRatell by e¢feiehee, Gdd for ihg ac@MDpieOses URaf Bxhamdividual
and washes from above are concentrated to a vol unme of

Publreatie], Raten oF Patelt@PRNGaE e Mot speafcgboandyadinidugly dicates to be
- h esul ti sQl ut,i on, cont ai ni ng.
indoPeEE0 BY sREHAT s R Bade B IR O A
prévaitperature with stirring. Wthin 5 mn., a crystal
suspension is forned. The suspension is stirred at
anbi ent tenperature for ~48 h, and is then
vacuumfiltered using a Buchner funnel and Whatman # 1
paper. The filter cake is washed with absol ute et hanol
(4 x 6 niL), and the solid is then dried in a vacuum
oven at 50-550C with 28-29 inches of vacuum and a N2
bl eed for 48 h. After cooling to anbient
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tenperature under vacuum 2.8 g (4.2%yield) of
Formula (1) is obtained as a second crop of Formula
W@ 1gosmaudsio 96% HPLC purity. EXAMPLE 5 PCT/US2007/081526
|,2:5,6-Di -0 isopropylidene-3-Otrifluoromethansul fony
| - a-D- Rl ucofuranose (7a) qJUBES Triflic anhydride
(10.9 nL, 64.9 mvol) was added dropwise to a -20 to -
10 OC stirring solution of
1.1, 2: B cBmbburfa dFRRMARYN ) dene- a- D-gl ucof uranose (13.0
g, 50.0 mml), pyridine (10.0 n., 124 nmmol ), and
CH2dl 2 (300 nL) whi | the internal tenperature

bel ow -10 0C. T, esul|ting |solution was stirred
between -10 and O | e nitoring by ¥

di sappear.agce 8k _spaMf i ngnTrat enial. (od—h
The reagtion\sol yti on was washed with H2O
fol | oned by at ed aqueous N?CI (50 nmL).

or gani ¢ phase vvasyf/ dried over SO4 and was then
filtered. The fil foate was concentrated to dryness on
a rotary evaporator (-30 0C) to give 20.4g (100% of
1 2:5, 6-
[ S0 -O-trifluor onet hansul fonyl -
%ﬁt%g al(nﬂa)n esseniiaiin Py %y solid. This
rmterlal vvas carried on directly to the next step
wi t hout further purification. 1H NVR (400 MHz, CDd 3)
3.d 5.8% dodypolukd) of Baitbl,(wherdihithe cbmpbufidis ekédntiadly firde ofreRiBual
m_ 3H), 3.96-3.99 (dd, IH), 1.53 (s, 3H), 1.44 (s,
505245‘1)“2- 1.35 (s, 3H), 1.34 (s, 3H). Exanple 6
3- Deoxy-L2:5,6-di -Oisopropylidene -a-D gl ucofuranose
(8B) [0184] A m xture of
4.1, 2:'Biegodipo@rd sfopaiopl/in aesigliBe ortar i f | uor onet hansul f ony
| - a- D-glucofuranose (7a) (20.4 g, 52.0 mmol ) and
n-Bu NBH4 (40.0 g, 155 nmol) in toluene (500 ni) was
5.degagRdnPyuRbO14iR0s WhilkiNhE erys?aﬁm@fgrm ffe mxture
was heated at 80 OC under N2 while nonitoring by TLC
f or adiXsaqypdramtioe (bfhetd) awithi thgstrmigesrtlhab obseBvdd at an angle of 5.5°+

The r.eact i sol uti S,.cooled tq |
o RS e RIS PEh e, AT ST
23.8°,24.1° and 25.9°+ 0.3°; and
IR-characteristic absorption bands at 1356, 1130, 804, 498 and 435 cm™' with
medium bands at 1637, 1602,1054, 1037, 609 and 530 cm™.

2

6. A pharmaceutical composition comprising a compound of Formula (1) and a

pharmaceutically acceptable carrier.

7. A method of treating or preventing disease comprising administering to a patient

in need thereof a therapeutically effective amount of the compound of formula (1)
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carefully added. The resulting m xture was stirred at

anbi ent tenperature until no nore H2 evol ved. The two
w@basasswer e separated, and the organi ¢ phase PeBEUSOTI081526

sequenti al | ywashed with H20O (2 x 200 nL) and saturated

aqueous NaC (100 ni3- ptration of the organic
apoffator| (40 - 50 0C) gave 9.5 ¢
.5 dl/k: sopropyl i d _

phase on a rotag
(78% of 3-deoxyl,
) as”a civear. @bk—X eichal

Xt step without further fication
(note 5): 1H /(400 MHz, CDA3) d 5.8 (d, 4.75
(t,IH),4084f9(m 3H), 3.79-3.85 (m IH)),
2.17-2.21 (dd, |H)pAcl 73- 1.80 (m IH, 1.51 (s, 3H),
1.43 (s, 3H), 1.36 (s, 3H), 1.32 (s, 3H). Exanple 7
3- Deoxy- 1, 2- Oisopropyl i dene- a- D- gl ucof uranose (9a)

[018 -O i sopropyl.idene
- a- D’f %ﬁl laetge E Pgﬁlé% 7(%@6@@%@8@86 Bl GrahiEotionas
di ssolved in acetic acid (60 nL). HO (60 nL) was
added and the resulting solution was stirred at
9.anmbi Bt metbn elarh Gy whavirthe gindl infetticn wartdpatiting vixys Tif&tion or
&gr di ﬁg{ﬁear nce of starting material. The sol ution
2 RIS SPB¥EWSHN a rotary evaporator (-50 0C) to
give 7.9 g (100% of 3-deoxy-1,2-0-isopropylidene-
a- Dgl ucof uranose (9a) as a viscous clear oil. This
lGrat eFlicahethad ofigleih ¥ wheteen thexiisestedpa wirhdraurtcaficert her
purification: 1H NVR (400 MHz, CDC13) d 5.72 (d, IH),
4.67 (t, IH, 4.11(m IH, 3.78 (m 1H20H),

75 . . 4. | ! . - 02 ( 0. _
13H) ’A%&egl%d(cgﬂsgh%lzlﬁﬁﬁo%?ﬁsug@msa’égd’ saiit.ogé af%lgg g}_ﬁ?’ O-acetyl
3’ BeanpifeD8ibdfbamsyh 13 H2thiazobdp 6 aliysirindidine2-one (1) comprising the steps

o2 D xyl of uranose (1 Qa) [0186]

3- Deoxy-1,2-0Oisopropylidene- a-D gl ucofuranose (9a)
was di gsol v GH3GhL 0
was thglz adggucfJ mﬁlal O4 Q%thgwm %%@?o&é?&dgg}rk
in one port dmytlbomm@%@l)mfomm axtongwbné nf Formula (4)
tenperature. The resulting

~ j\AA AQ . =<1AA

/ 4
7,
Z,
23

Z,
Z

2,
“OAc .
5

(11) selectively cleaving the 5’ acetate on the compound of Formula (4) to
form 5-amino-3-(2’-O-acetyl-3’-deoxy-B-D-ribofuranosyl)-3H-
thiazolo[4,5-d]pyrimidin-2-one (5)

s Xn
/v N

/\CO HO

\\\\\

“0Ac “0
Ac .
; and
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suspensi on was stirred at anbient tenperature

overnight, while nonitoring by TLC for di sappearance
w@boostianstd ng material. The suspension was filteeEUS208TI081526

the salts were then washed with CH2A 2 (20 nmL). The

filtrat(@)wasedcting Sfaprined-(2 bOaacdtyy- 3f-k1as&y B-Nedzbbthrandsyd)-3H-

g, 106 nmmol) in seve ortigns.to
the conbi ne(ﬁhlgf(ﬁ?l?' iéfp%flﬁqq‘%geoneﬁ} wit PH@&%W&C&?M to
was stirred 6@ pAollet sufBhic 8Bid shR TP SLALNS-S- (?’Tbcac Q?—‘g’e—qeoxy-
conpl ete conver SI on fromthe internedi ate a dehy

3- deoxy- | , 2feDirdofinepysyi) déhthiazaldpytdpyrimidos2-ophd 0B) .
The sol vent was r noved on a rotary evaporator (-40

O, and the idudwas then partitio etween 10%
aqueous M}@Q(S m.)| and—EtQAc (50 he tlo pha
E

wer e Vi gQr ousy, xeth. and then s&par Z QHqu
eos racted with Et m) . :
conbi ngd_¢r ganig extracts "ere s ed wifh saturHeebed

aqueous N& (30 nl), dried over N&2SO4,” and then

filtered. Tkre filtrate was concentr&.sed on a rotary
evaporator (-40 0C) to give 4.7 g (709 of 3-deoxy-
1 2-0- isopropyl i dene- a- D xyl ofuranose (10a) as a

t I 00 MHz, .CDCl 3
4 |7 Gﬁ%et 9 t;h%l og' galg}lwll:zh é;%re nrﬁteq q_bcong)r §S %wﬁng &Damlgg%él
thga(gﬁlo[ﬂ wd]grﬂrﬂdﬁl—ﬂﬂné (Bg I—‘é]ﬁﬁ a fié@)@l?ibéfu%og%gﬁ% foeri]n f Sompound of
-I 2,5-tri-0Oacetyl - anonfuranose(SB)
[0187] Aqueous H2SO4 (0.1 nL of a 1M sol ution,

IOV\Aya ed to a solution of3deox-
-Oi sop i opyl, |Aiﬂene- a- xy| of ur anose (10aj 26| g,
| aci aI aci'd (3 L),

oqcet
anhydrl (ONG m). Thﬁ; tgsul ting spgﬁk(;tl rred
at anbgent tenperature ové¥ni ght and was

evaporated to dryness. The resi due was part|f4, oneé
bet ween H20 and Et OAc. The phase ni xture was shaken
wel | and then separated. The aqueous phase was
extracted with Et OAc. The conbi ned organic fractions

1uer eThtrmetiodvedlaibia PiS@herefnl the esgling aadtiey aPQERGER pefformed

dryness to provi de crude 3-
with %0 solvent. P

CH;

14, The method of claim 11 wherein the coupling reaction of step (i) is performed in
acetonitrile.
15. The method of claim 11 wherein the coupling reaction of step (i) is performed in

the presence of an acid.

16. The method of claim 15 wherein the acid is TMSOTT.
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deoxy-1,2,5-tri-0O acetyl - a-D-xylofuranose (3B) as a

m xture of aand b anonmers. 1HNMR for the b anoner:
w@2e81M9z9 CDCA 3) d 6.17 (s, IH, 5.19 (d, |HCT/US2007/081526

4.55-4.61 (m 1 H, 4.22 (d, 0.5 H, 4.20 (d, 0.5 H),

14, 07THe methpdnof ¢laidy 11 dherirPthe 8oyptingTredctioh of Bxp i isspetformed in
t3- Deox&/- f1 2t 5-tri-0Oacetyl - a-D xyl ofuranose (3B)

hepIesfce At SUMING 6R2BF 3- deoxy- 1, 2-O-i sopropyl i dene-

a- D-xyl of uranose (10a) (1.0 g, 5.7 mml), CH2A 2 (5

m.), acetic anhydride (2 nL), and pyridine (0.3 niL)

1§vas The meddd af clambil @ mheteanthe sdatingaeapeet 8iNOE. The

b2 1|‘iUtti olg. &\ﬁs Fva orated under vacuumto renove CH2Q 2.

PREYIUYASNANSol ution at 0 0C was added acetic

acid (18 nL), acetic anhydride ( 1 nL), and

concentrated H2SO4 (1.2 nmL) at ) . The resulting

1%0l ulhomeihad ofelewmed] vhereirothe Coumingmbricsinh of siap ) stperfermed in

S I R O AT

resulting solution was extracted with nmethyl t-butyl
ether (MIBE ) (2 x 100 nmi). The conbined MIBE extracts
2er eTheagetbnd palpyn Washeringvatar 5 gl deauaonsoniphddon f the «0pling

i Sl S TR L0 3 BBy oty 505

helathetyididiloRate- t ri - O-acetyl - a-D-xyl of uranose (3B) as a
m xture of aand b anoners. 1H NWVR anal ysis was the

same as for that obtained fromExanple 9. [0189] It is

I np y at the,construction a .
2L PO TAAR® P i [ Bhrslieng R PH S Bi Rhtem & s am excess
ofeie atifios 3 Hrhiagd TRINS-gplySintidih WSéiieaR) Weth 98p¥et tkiehough

only a few enbodi nents of the present disclosure have
daggpbofemapsefdhbased el theirpactiph swechédidtiyed in the art

will readily appreciate that many nodifications are

possi ble without materially departing fromthe novel

22 eacTtiengsthadvdf dgiviant apesinahe 5haetitbpretie combbeid sErinarh (4)
' ims., Accordingly, all such nodifications are

.in the cla

misipdHYs deled s flpied ¥ ANRIERRh t he scope of the
present disclosure as defined in the appended cl ai ns.
The order

23.  The method of claim 22 wherein the enzyme is Candida Antarctica.

24,  The method of claim 11 wherein step (iii) comprises reacting 5-amino-3-(2’-O-
acetyl-3’-deoxy-B-D-ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (5) with p-
toluene sulfonic acid in a solvent to form p-toluene sulfonic acid salt of 5-amino-3-(2’-O-

acetyl-3’-deoxy-B-D-ribofuranosyl)-3H-thiazolo[4,5-d]pyrimidin-2-one (1).
25.  The method of claim 24 wherein the solvent is selected from the group consisting

of ethanol, methanol, n-propanol, isopropanol, n-butanol, isobutanol, ethyl acetate,

acetonitrile, isopropyl acetate, THF and mixtures thereof.

65



or sequence of any nethod or nethod steps may be
varied or re-sequenced according to alternative
weededicsent s. Ot her substitution, nodificati onPCTsS20gBES1526
and om ssions may be made in the design, operating
2@ondTh¢ wathoded clarm 3 gdwest thefsolvine cenpoidésemixsuneiof saptopyl
aco(lf artin tfro[nthe spirit of the present disclosure as
SY0Y SEEEOPH he appended cl ai ms. [0190] Al
publ i cations, patents and patent applications cited in
this specification are herein incorporated by
2%.ef eFlehwethodpticlhion 1 b fiyrthen dorapriisiggisplotes thegstoifene adfonic acid

s s B SR enb bt PR nd e BB
diphasidieraded1y reference. In this case of

I nconsi stencies, the present disclosure wll
prevail.CLAI M5 A conmpound of Forrmula (1) 2. The

0 n f iml. in essentiall re form. 3.. The
2f§éo$glténrgetglf)d §*‘ gf‘lﬁ’ﬂl %’7 W, rg}netSﬁ 1stoﬂaéedgl?5fpg%qyﬁ§u\rfgmc acid sglt of 5-
ArRBB S D-hoetfIr L aleoty-B IS riBbkand9y Y-S Al thi L ﬁgﬁm (-

of chZ: m 1 i}; cryst};lPI i ne for mgﬂ]é 'I'tr{%leaéglgprmﬁﬁgn of Ht-one

(1g Iset fgagt Qtfepetien the crystalline formhas: an X-ray
diffraction (2-theta) with the strongest |ine observed
at an angle of 5.5 0.3 with lesser intensity lines at

29.1. 8A ndezhadl, fol thePrephatidn of 9 cédmpdehdof Fotmala (3. 9, 23. 8,
24.1 and 25.9 0.3; and I R-characteristic absorption
bands at 1356, 113Q, 474 d 435 cm1 with nedium
bands at 1637, 160 ,(.)L054, 1037, 9 and 530 cm1 . 6.
A pharnaceutical conpositio ri sPﬁ“g a compound of
Formula (1) and a phar maceutd |y acceptable carrier.
7. A nethod of treating or preventing di sease
conprising adm nistering to & pat P&nt

comprising:
(1) sulfonating a compound of Formula (6) with a sulfonating agent and a

base

to form a sulfonyl substituted compound of Formula (7)

o]

O
[8)
o]
RO,SO O)T
7

wherein R is an optionally substituted alkyl or aryl;
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in need thereof a therapeutically effective anount of
the conpound of fornmula (1)8. The nethod of claim7,

wob@seLrs4t he disease is a viral infection. 9. BHtBUS2007/081526

30.

met hod claim7, wherein the viral infection is a

Hepat i (ils Breducing thadudfonysubstiturd idematirtd of Formutau$) with a
i nfection. 10, The nethad of claim 7 wherein the

di sease is &GMSASEH t‘c‘,g compound of Epiiy2 b

synt hesi zi ng p-tol uen | fonic acid salt of

5-am no-3-(2' -0 ace
b-D-ri bof uranosyl) - j
(1) conprising the stefs of:
5- ani no- 3Ht hi azol o[ 4, 5- d] pyk.i n/di n°2 one (2) with a
deoxyri bofuranose (3) to form a\co d of Formul a
(4) (ii) selectively cl ea§/| ng t he s’ acetate on the
corrpound of For mul a (4) to form

o B S B R AR Y Fomnys @Wm 0 #ibtofgem a

(5) (i) reashphihddfFHAM PN 2' - O- acetyl -3 ' - deoxy-
b- D-ri bof uranosyl ) - 3Ht hi azol' o[ 4, 5-d] pyri m di n-2-one

(5) with p-tol uene Lutfonic acid to form p-tol uene

sul fonic acid salt of 5fam no-3-(2'-0 acetyl-3'-deoxy-
b- D-ri bof uranosyl ) - [4,5-d] pyrimdin-2-one
(1) 12. The net hod of cl ai egeln step (i)

conpri ses coupling 5-am no}3Ht hi azpl of
4,5-<i]pyrimdin-2-one (2) w yri bof ur anose
(3B) to forma conpound of9 For a\(4) 13. The nethod
of claim 11 V\,herein the coupling reactjon of step (i)

13 tneP 8l ne Ot BF rgpo B e PR (Dot o yrifging aemt
perforned i plRGel ®firdductisn witha rddiRi I{EBngER[dto Fbruth @?ngantéléi of

wherein the coupling reaction of step (i) is per
in Formula (10?

@)
HO

o}

OA(
10

(v) acetylating the compound of Formula (10) with an acetylating agent in

; and

the presence of an acid catalyst to form the compound of Formula (3)

0O
AcO

OAc

3 OAc

A method for the preparation of a compound of Formula (3B)
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the presence of an acid. 16. The nethod of claim 15

wherein the acid is TMSOIf. 17. The nethod of claim1l
wob@sais4d he coupling reaction of step (i) is per/isonBe1se

in the presence of silating reagent. 18. The method of

claim 17 wherein the - Peagent is N5Qoi s(

trlnethyIS|IyI)acetan1de 1D. The_net hod of claim 11l

wherein the coupling reacti¢n of stefAq(i) is performed

in acetonitrile in the prese /of TMSOTf and

N, C>b|s(tr|nethyIS|IyI)acetan1deo 20. The net hod of

claim 19 wherein water is add8d upbh completion of the

coupl i ng re@&%kgg éo guench excess TMSOIf and BSA to

f or m aqueous f¥'c acid and hexanet hyl di si | oxane .

21. Théi)net htdﬁorﬁflnghabrﬁpdlﬁldvdf%ﬁhﬁlat(!SB) ‘F@Hﬁ’llllh'(lQC) or mixtures

reaction of step uses an excess of th

5- ami no- 3H—f}fﬁr%Pféj‘P@[%u@ﬂmqt]%ﬁgFlﬂﬁ@ﬂﬁ-bZS%ne (2) with

respect to t deoxyri bof uranoseo(3) based on the

reaction i chjonmetry. 22. nmet hod of claim1l

wherein t 5' d ob Formul a (4)

Antarctica. 24. e
(|||) conpri ses reagtlﬁg

- deoxy-
b D-ri bof ur m&smla)suﬁbh;tl@h@ﬁﬁit&{ é’on%?pdi!;h%fwﬂn%@gﬂs)op&mula
(5) with ptoluene sulfonic acid in a solvent t
p t ol uene s(@oer wixawpsthswbf of 5- ami no- 3- (2' - Cacetyl -

- deoxy- o
b-D—ribof f l')-3Hthiazol 5 d] pyri m di n- 2- one
(1). 25. The nmeghod of claim ein 4 he solvent is
sel ect ed p conS|st|ﬁg of Yét h noI,

nmet hanol , n-propa ol , propanol , n-
i sobut anol, et hyl Iat cetonltrk+e

ol ,
Lso
acetate, THF dﬁﬁ”n@gtu@ s\ t her eof F2®. The %6t od of
claim 25 wherein the sol vent conprlses7%.n1xt re of
i sopropyl  wherein R is an optionally substituted alkyl or aryl;
(1))  reducing the sulfonyl substituted compound of Formula (7B),Formula

(7C), or mixtures thereof with a reducing agent to form a compound of

Formula (8B)

O

X o
[¢)
(@]
”,’//O)(
8B .

>

(1)  hydrolyzing the compound of Formula (8B) with an acid to form a

compound of Formula (9B)
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acetate and acetonitrile. 27. The nethod of claim1l

further conprising isolating the p-toluene sulfonic
wa@eood/1s@he of 5-am no-3-(2' - O acetyl - 3' - deoxy-PCT/US2007/081526

b- D-ri bof uranosyl ) - 3Ht hi azol o[ 4, 5- d] pyri m di n- 2- one

(1). 28. The nethod "8f—¢l ai m 27 wherein the isol ated

p-tol uene sulfonic acidisalt of 5-

am no-3-(2' -0 acetyl -

b- D-ri bof uranosyl )-3 5d] pyri m di n-2- one

(1) is at least 95% pure. . hod for the

preparation of a conpound of F@I 3) conprising:

(i) sulfonating a conpound of =0 a (6) with a

sul fonating agent and a baséBto form a sul fonyl

substituted conmpound of Fornmula (7) wherein Ris an

optionalMy ouslskting ﬂle@drrmbmgd ofdformnlal (9B) withdueixitizibfegent

sul f onyl orrpoun of Farmula (7

reduci ng aggﬁ'ﬁo"i’e tfyorre ciog dugpe f?%ﬁnﬁ‘{ﬂ PQ“PS‘)COP}HOP‘}d of

hydr ol yzi ngpbhﬁulgg opund of Formula (8) with an acid

to forma conmpound of Formula (9) (iv) oxidizing the

conpound of Fornul,g an oxi di zi ng agent

foll owed by reduction witth a ycing agent to forma

conmpound of Formula (10) (V) /acetiyl ating the conpound

of Fornula (10) with an acety]ati

presence of an acid cat al ygt rmthe conpound of

For mul a (3) 30. A mathod for the prepandti on of a

comhount) of AFS MG SEPoRS! thlioaTpsf OB bpiohAR pipdafing agent

in the presence of an acid catalyst to form the compound of Formula
(3B)

\

AcO
OAc

7,
O

3B Ac

31.  The process of claim 29, wherein the sulfonating agent is selected from the group
consisting of an alkyl sulfonic anhydride, an alkyl sulfonic halide, an aromatic sulfonic

anhydride, an aromatic sulfonic halide and mixtures thereof.

32.  The process of claim 29, wherein the sulfonating agent is selected from the group
consisting of triflic anhydride, tosyl chloride, methane sulfonic anhydride and methane

sulfonic halide and mixtures thereof.

33. The process of claim 29, wherein the sulfonating agent is trifilic anhydride.
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thereof with a sulfonating agent and a base to forma
sul fonyl substituted conpound of Forrmula (7B), Fornula
W@ 260p/140809 m xt ures thereof wherein R is an optPonakiog7/081526

substituted al kyl or aryl; ( ) reducing the sulfonyl
34 ubsThe proeess o6 plpmw A9, wiiergio thedudiTB)geRoismborol(ydGe comipound
0]fm' xt.ures the ]glof W th a reducing agent to forma

SRy YGEdE SOMROYSR) (i) hydrol yzi ng t he

conmpound of Forrmula (8B) with an acid to forma

conmpound of Formula (9B)(iv) oxidizing the conpound of
3For nliheaprooBy ohvlaim 46, voherelh thergdagenagehoisiseteetdd fiym the group

ction with a reducjng, agent to rma conpound. of

SR PP ey SE b G bRkt ie Or rs e
sddh@Bhordh i@ liaeeh BbahyMedageRtsiih bbidGy B &S S8EELOf an

acid catalyst to formthe conpound of Eor mul a (3B) 31.
cypRebgsplawisiss, magnepismhopehydnderdaicim herobydfidenaping @igectoxyl

' from.the group consisting of an al kyl
b‘%ﬁ?@?ﬁ?%‘gn 1’?8?‘“’?3%?“%% al kyl sulfonic halide, an

aromati c sul fonic anhydride, an aromatic sul fonic

hal i de and m xtures thereof. 32. The process of claim
39, Theapressss phdaisul9, ovierdintheagahef reactior keqeact (ii)oisat heganic

0, - i.Sti f triflic .anhydride, tosyl chloride,
4 ne?ﬁ‘glnlggrg%?l 8ﬁlga%p§ﬂ%%ﬂé(r(flfé‘ée%dﬂdv t hane sul fonic halide
and m xtures thereof. 33. The process of claim?29,

wherein the sul fonating agent is trifilic
3Tanhykhe rrecessiof aipian 2, odssain B oxidizing 2gent isrelested ftdme the group

co%ﬁgt?rn‘fén ) moﬁl%ﬁ?ée&loﬁat% 09 Iie%g%gc%i%tg,e conpound or an

€ cormpoun The process of claim
46, wherein the reducing agent is selected fromthe

rou . . . .
389 'Iphe process of claim 29, wherein the acid catalyst is selected from the group
consisting of nitric acid, hydrochloric acid, sulfuric acid, sulfurous acid, acetic acid,

trifloroacetic acid, alkylsulfonic acid, arylsulfonic acid and mixtures thereof.

39. The process of claim 29, wherein R is CFs;, CHs, or —C¢H4CH;.

40. The process of claim 29, wherein the base of reaction sequence (i) is at least one
selected from the group consisting of pyridine, triethylamine, imidazole and

diisopropylethylamine.

41.  The process of claim 29, wherein dichloromethane is utilized in reaction sequence

(D).

42.  The process of claim 29, wherein an aromatic solvent is utilized in reaction

sequence (i1).
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consi sting of tetrabutyl anmoni um bor ohydri de,
t et raal kyl anmoni um bor ohydri de, sodi um bor ohydri de,
wo pdoRitusudbor ohydri de, potassi um borohydri de, sPCi/U8007/081526
cyanobor ohydri de, nmagnesi um borohydri de, cal ci um
4B or oRyadprodess of lomh 29nwiheireio edaotiyd sdooemley(tl) idkendneted in a
L xtyres thereaf. 36. The process of claim?29, whe
i pancl P et P duieri hOBG M BT 1 oS R dhoiodvent o
agkﬂ@ﬂowwgwﬂgankgtaC|d optionally diluted in water. 37.
The process of claim?29, wherein the oxidizing agent
is selected fromthe group consi sting of sodi um

gerlﬁmgte and. | ead @C tat.e. 38. The process of claim
SPEFHS Phdaat? Sii jRepionsegupse (Wkis Prictoran an acetic
acld SUHRnE %@t‘lcsédu[)’gr%@ﬁlc @bltVEllltCOI‘%,ﬁ 'agench»éf!ﬂ%@} ﬁfl{/éﬁt aci d,
sulfuric acid furous acid, acetic aci
trifloroacetic acid, alkylsulfonic acid, arylsulfonic

80 A 5 AR LD SR BT

process of cl aim 29, rein the base of reaction
sequence (i) is atJgast \one selected fromthe group
consi sting of pyri e, trletthanlne i m dazol e and
di i sopropyl et hyl ai nelo-4 1
wher ei n di chl oronmet hane is
sequence (i)- 42. The proces
aromatic solvent is utilized sequence
(ii).43. The process ofR%ﬁQain}ZQ ekein reaction
sequence (iv) is conducted in’a nethanol solvent, a

nmet t.hanol / net hyl ene .
Tt SRS AL ne A0 ok BB Bob Tl s Shipharige

reiodeesn ol fch@a%ﬁgoumrrﬁum&ptl on sequence (v) is
conducted in an acetlc acid solvent, acetic

aci d/ organi c solvig;<?r n acetic acid/water sol vent.
6}

rocess of claim?29,
bn reaction
of/ cl ailm 29, wherein an

o)

46. The method of claim 45, wherein the compound of Formula (7) is a glucofuranose

compound of Formula 7B

RO,S0 ”//,O
7B

2

.an allofuranose compound of Formula 7C
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45. A nethod of reducing a sulfonyl substituted
conpound of Formula (7) conprising reducing the

wae oBamsh9 substi t uted conmpound with a bor ohydrPcEUS2007/081526
reduci ng agent to forma conpound of Fornula (8) 46.
The net hod of clai m4%; erein the conpound of
Formula (7) is a of unanose conpound of Fornula 7B
an al | of uranose co f Forgrula 7Cor a m xture of
both. 47. The nethod ' N\ Wherein the sul fonyl
substituted conpound is a trjflat/e sgbstituted
conmpound. 48. The net hod of | 45\ wherein the
bor ohydri de reduci ng aggn;* S tekga anmoni um
bor ohydri de. 49. The met hod gf cl &' m 47, wherein the
triflate substituted furanosé$s reduced,mﬁth
tetr a m bor ohydri de. 50. The process of
cl ai ﬁgaéyt%%gfggﬁ the acetylating agent is acetic
anhydride or acetic chloride.

47.  The method of claim 45, wherein the sulfonyl substituted compound is a triflate

substituted compound.

48.  The method of claim 45, wherein the borohydride reducing agent is

tetrabutylammonium borohydride.

49. The method of claim 47, wherein the triflate substituted furanose is reduced with

tetrabutylammonium borohydride.

50. ° The process of claim 45, wherein the acetylating agent is acetic anhydride or

acetic chloride.

72



