BENZOPYRANONE DERI VATI VES AND THEHt USE AS
ANTI - CORONAVI RALAGENTS Techni cal Field The present
w0 paweforileh generally relates to benzopyranone PCT/SG2006/000392
derivatives and their use as anti-viral agents, and
nore specifically, to their use in nedicine for the
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Respiratory Syndronme (SARS), acute nasopharyngitis, or
ot her rel ated di seases. Background SARS Coronavi rus
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SARS Coronavirus belongs to the order’  of
Nidovirales, family of Coronaviride and genus of
Coronavirus. It is a type of globular, membrane enclosed
positive RNA virus. There are more than 10 different
types of the virus, which has bheen observed to cause
respiratory and gastrointestinal diseases in' humans and
animals. _

-The Coronavirus may be divided into three groups:
~Group ‘~I‘and:Group ~II béing the viruses found mainly in
mammals, such as humans;  and Group III being fouhd in
avians. .

The host "range of the virus is limited and
conditions for cell. culture are very stringent. The
optimum temperature for - culturing " human coronavirus
ranges' from 33°C to 35°C. There are two antigenic types of
human coronavirus: (i) 0C43 and (ii) HCoV-~229E. Both
coronavirus types -are the pathogens that . cause upper-
respiratory - infection in humans. and often cause acute
nasopharyngitis. -(the common cold), which happens mainly
in winter and early spring. The incubation period is from
two to five days and the symptoms can last six to seven

days. The major clinical symptoms include discomfort,
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coronavirus can infect the following age groups: 0 to 4
years old-is 29.2%, above 40 years is 22% with the 15 the.
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Coronavirus HCoV-229E is one type of common cold,
which is responsible for about 30% of acute
nasopharyngitis in humans. ‘ |

Contagious atypical pneumonia, also called Severe
Acute Respiratory Syndrome (SARS), is a.disease caused by
a new: type of coronavirus. This virus does not belong to
any type of the virus mentioned above. It can be spread
via aerpsols, contact with -faeces or urine and many other
routes. SARS - is an acute disease that is highly
contagious and results in a high mortality rate. The
clinical symptoms  include acute occurrence of initial
symptoms of -fever (>38°C) such as chills, headaches,
aches in joints and muscles, loss of energy, diarrhoea, -
and in some more. serious cases, the rate of respiration
accelerates with difficulties in breathing. For.patiénts
who are seriously affected with SARS, the symptoms can
last for 18 to 23 days, but they may last longer.
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polyprotelns .expressed by the virus are cleaved by the
3CL proteinase. Hence, the 3CL protelnase is an ideal
target for drug discovery.

Studies on 3CL proteinase have become the leading
indicator for . developing drugs to treat acute
nasopharyngitis and SARS. If the activity of the 3CL
proteinase can be effectively inhibited, the replication
of the virus inside the body will be prevented, thereby
treating acute nasopharyngitis or SARS.

There is a need to provide an effective ant1~V1ral
treatment for treating acute nasopharyngltls in a patient
or for treating infection caused by SARS coronavirus;

There. is a need to provide a medicine for at least
ameliorating - the symptoms associated with acute
ﬁasopharyngitis{ or infection caused by SARS coronavirus,
in a patient.

There is a need to provide active compounds for use

in a medicament, which are relatively easy to synthesise.
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active conmpounds for use in a nedi canent, which have
sufficiently low toxicity such that they are not
harnful to humans. Th&nemagya need to provi de active
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formula (I): :

O

.or a pharmaceutically acceptable salt thereof, wherein

is an optional double bond;

X is independently selected from oxygen (O},
nitrogen (N) and sulfur (S);

Ry is an optionally substituted aromatic group;

R, is selected from the group consisting-of straight
or branched alkyl, alkenyl, alkynyl, cycloalkyl, lower
cycloalkenyl, ‘heterocyclic  groups, aromatic groups,
heteroaromatic groups, aralkyls, and glycosyl; and

R; and R; are independently selected from the group
consisting of hydrogen (H), hydroxyl, nitro, amino,

cyanb, imdide, thiol, alkyl, alkenyl, alkynyl, alkoxy,



Summary According to a first aspect of the invention
there is provided a conpound represented by the ’
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Accr:)ullsln(.é) ‘l:aoS geftl:lr?legda%os\é%c |’n %\gm A ué provided a
method of treating oxr ameliorating the symptoms
associated with Severe Acute Resipiratory Syndrome (SARS)
or acute nésopharyngitis (common cold virus) in a
patient, the method comprising the step of administering
- to the patient, a pharmaceutical composition comprising
one or more compounds- of formula (I) as defined above in
admixture with a pharmaceutically acceptable carrier.

According to .a fourth aspect, there is provided a
compound of formula (I) f£for use in medicine. In one
embodiment, the compound is used to treat or inhibit the
symptoms associated with Severe Acute Resipiratory
Syndrome (SARS) or. common cold virus in a patient.

According to a fifth -aspect, there is provided use
of .a compound‘ of formula (I) in the manufacture of a
medicament for treating or inhibiting’ the - symptoms
associated with Severe Acute Resipiratory Syndrome (SARS)
in a patient.

According to a sixth .aspect, there is provided use
of a compound of formula (I) in the manufacture of a
medicament for treating or inhibiting the symptoms

associated with acute nasopharyngitis in a patient.



with a pharmaceutically acceptable carrier. According
to a third aspect, there is provided a nethod of

WO e@aniyigs or anel i orating the synptons associ aP€mS@20n6v000392
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(1) as defined in the first aspect. In one enbodi ment
the patient is a nanmal. The patient may be a human.
waewontiing to a eighth aspect, there is provi dedI/aGxios/000392

conprising a pharmaceutical conposition conprising one

or nore conpounds of formula (1) as defined above in
adm'xture with a pharmaceutically acceptable carrier

and instructions for admnistering the pharnaceuticai
conposition to a patimefihbtideseby treat or inhibit

the synptons associated with Severe Acut i pi
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~context requires otherwi se, the word._"conprise". o
thevadrivaritgren recited -herein as singular ntédgets,

rsteps
.or elements clearly encompass both singular and . plural
foims of the recited integers, steps or elements.

Throughout this specification, unless the context
requires otherwise, the word "comprise", or variations.
such as "comprises" or “comprising", will be understood to
-imply .the inclusion of a stated step or element or integer
or group of steps or elements or integers, but not the
exclusion of any other step or element or integer or group
of elements or intégers. Thus, in the context of this
specification, the term “comprising” means - “including
principally, but not necessarily solely”. '

Those skilled in the art will appreciate that the
invention described herein is susceptible to variations
and modifications other than those specifically described. "
Tt is to be understood that the invention includes all
such variations and modifications. The invention also
includes all of' the steps, features, compositions and
compounds referred to or indicated in this specification,
individually or collectively, and any and all combinations

or any two or more of said steps or features.
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i ntegers, but not the exclusion of any other step or

el enent or integer or group of elenents or integers.
Thus, in the context of this specification, the term
“conprising” means "including principally, but not
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. trimethylpropyl, 2-ethylpentyl, hylpentyl heptyl, 1-
methylhexyl, 2,2-dimethylpentyl, 3,3-dimethylpentyl, 4,4~
dimethylpentyl, . 1,2-dimethylpentyl, 1, 3~dimethylpentyl,

. 1, 4-dinethylpentyl, ~1,2,3-trimethylbutyl, 1,1,2-

trimethylbutyl, 1,1,3-trimethylbutyl, 5-methylheptyl, 1-
.methylheptyl, octyl,lnonyl, decyl, and the like.

The term "lower alkyl™ means an alkyl group having
from 1 to 6 carbon atoms or from 1 to 4 carbon atoms, e9g,
1, 2, 3, 4; 5, or 6 carbon atoms.

The term "alkenyl: group" includes within its meaning
. monovalent (“alkenYl”) “and divalent (“alkenylene”),
. straight or - branched chain unsaturated aliphatic
~'hydrocarboh groups having from 2 "to 10 carbon atoms, Or
from 2 to 6 carbon atoms oOx from 2 to 4 carbon atoms, €4,
2, 3, 4, 5, 6, 7, 8, 9, 'or 10 carbon atoms and having at
least one dbuble bond, - of either E, Z, cis oxr trans
stereochemistry where applicable,- anﬁwhe;e in the alkyl
chain. Examples of alkenyl groups include but are not
limited to ethenyl, vinyl, allyl, 1-methylvinyl, 1-
propenyl, 2-propenyl, 2-methyl-1-propenyl, 2-methyl-1-
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1- met hyl pentyl, 2-nethyl pentyl, 3-nethyl pentyl, 2, 2-
di met hyl butyl, 3 ,3-dinethyl butyl, 1 ,2-dinethylbutyl,
wa @7/otiinet hyl buty 1, 1,2,.2-trimethyl propyl, BCWSQ2006/000392

trinmethyl propyl, 2-ethylpentyl, 3-ethylpentyl, heptyl,

1- methy. | hexyl, 2,2-dinethylpentyl, 3

, 3-di met hyl pentyl, 4,4- dinethylpentyl, 1

, 2-di met hyl pentyl, 1 ,3-di nethyl pentyl, N 13

1, 4-gdi net hylpantwhy, 1 , 2-patkhiydet hyl Bubytentyl, 2- =
ProRér‘?’ﬁg't hyl %tyl , ,11, 3-trimet hgl butyl, 5:nethyl heptyl, 4.
butddieeyhyl heptyenteryyl , norRen %%W{Y', anti RRRCT] ief
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. hed _Ghajiii#keat W-algtealyiiphal +ectyumly beat bpAneny L.
1 hﬁ?géggiﬁagaggﬁ#roqgg'to.10 carbon atons, or from2 to
1-déceayhenaatorrbeod ikeem 2 'to 4 carbon atons, eg, 2, 3

, 4, 5, .6, : w10peanBONaat OB kangl group
havPfg EFerasﬁogﬁg dgggﬁg9gond? -of either

E, ,
havSh§ Ofréhans s emceoshemist pEowserer agpPrcabl &° £ carbon
anywhere in the alkyl c in'b%%?@%%%% of ai kenyl
atogseusd i fol it ButaPE R Mt €010 ‘et henyl, " vi nyl,
glE%%% %bﬁ%?hyhikQMQl lgrpteperys , Wsaut opemeiny includes
- rre y -

-propenyl, 2-methyl -1propenyl_, 1-butenyl. £
withdibut émyl , m@abmngntmgoqqlgenibut g(ﬁ 1)_ e x}cg nﬁl:valen

<. 2 pententyl, 3-pent |, o4~ PERLEAXH, &hain unsaturated
(“alivmer e)nyls,gﬁzgl,(ﬁ%en?édigﬁy%l, 1, 4- pent adi e%l e arbon
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atoms, or from 2 to 6 carbon atoms, or from 2 to 4, and

having at - least one triple bond anywhere in the carbon
chain. Examples of -alkynyl groups include but are not
limited to .ethynyl, 1l-propynyl, 1-butynyl, 2-butynyl, i-
methyl-2-butynyl, 3-methyl-1-butynyl, 1l-pentynyl, 1-
| hexynyl p methylpentynyl ,‘ l—heptynyl ’ 2-heptynyl, 1-
_octynyl, 2-octynyl, 1-nonyl, 1l-decynyl, and the 1ike~.

The term "lower alkynyl" means an alkynyl - group
having from ‘2 to 6 carbon atoms or from 2 to 4 carbon
atoms, -eg, 2, 3, 4, 5, or 6 carbon atoms. |

The term “hydroxyl” is intended to mean the radical -
OH. '

The term "thiol"™ means -SH.

The term "cyano" means —CN.

The term "nitro" means —NOz.

The term “cycloalkyl” as uséd herein refers to cyclic
saturated aliphatic groups and includes within its meaning
monovalent (“cycloalkyl”), and divalent (“cycloalkylene”),

saturated, monocyclic, bicyclic, - polycyclic or fused
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hexenyl, 1, 3-hexadi enyl, 1 4-hexadi enyl,
2-nmet hyl pentenyl, 1-heptenyl, 2-heptentyl, 3-heptenyl,
waz2@cnestys , 1- nonenyl, |-decenyl f and the | i keCT/SG®06/000392
terra "l ower al kenyl™ neans an al kenyl group having
from2 to 6 carbon atons or from2 to 4 carbon atons,
eg, 2, 3, 4 5, or 6 carbon atons. The term
"al kynyl group as used herein includes within its
polm@mg nydaoaienton "wddaalls )hawngi fapeng to 10° carbon

("al kynyl enel) str ht or hed chai n gnsat ugat ed
atons; Bha rémhy%l 5Rar ocg““éﬁroup‘gs)iE a%i ng fr%r’n 4Jt o§110(S 78
9, C&Ebory at@iEhoRr ft@fis 2 tRxdnmkehoroiat aneslarl kwlomgroups

to 4 , and having at | east one riple bond .an mhere
incipdecarbeh chaffi. Ex@kpl eSIBFES kyﬁ?? grot dﬁ@ |n2

[jimted t <g¥ﬂy 1-
metBYLHEToBRop Ly Lo I EL Y L P e “bFe"S?%y”y'

metﬁymeytybpbntyl,hexwthmmlmw% ,cys:ﬁ@bﬁw |, and
theZHlﬁgtyny! 1- octynyl, 2-octynyl, 1-nonyl, 1- decynyl,
ahdkPhe 1ike. The tern1"|omer aIkynyI" nmeans an

al @M@ylt&ﬁ@umba&kn@ym@myﬂw Gnemidoa ayoimadkyflr ggroup

2 to 4 carbon atons,
havangneframe 3 ekéh * ﬁwya%g%l" a1"s,°I‘i‘~°'nt Qﬁde‘gtct"bout-?eth? ago(parbon

atom%dI % | O e Jergncd B "atdans -SH The term
néan§ CN. The term"nitro" neans -NO2 . The

temﬂb"cvéhma|kvyélaslhseﬁlﬁeraﬁr1qs§ﬁbr§e?§l@yclF%fers to
cyclic unsaturated aliphatic groups and includes within’
its meaning monovalent (“cyéloalkenyl”) and divalent
. (“cycloalkenylene”), monocyclic, bicyclic, polycyclic or
fused polycyclic. hydrocarbon radicals having from 3 to 10
carbon atoms, or from 3 to .6. carbon atoms and having at
least . one double bond, of either E, 72, cis or .trans
. stereochemistry where applicable, anywhere in the alkyl .
‘chain. Examples of cyclo.alkenyl groups include but are
not limited to cyclopropenyl, cyclopentenyl, cyclohexenyl,
and the like. '

The term ™"lower cycloalkenyl" means a cycloalkenyl
group having -from 3 to 6 carbon atoms or from 3 to 4
carbon atoms, eg, 3, 4, 5, or 6 carbon atoms.

S The term "heterocyclic" is herein defined to mean a
ring of carbon atoms containing at 'least one hetero atom,
and further the ring may be saturated or unsaturated.
Hence, the term includes within its meaning monovalent
(*heterocycloalkyl”) and divalent (“heterocycloalkylene”),
saturated, monocyclic, = bicyclic, polycyclic or fused
hydrocarbon radicals having from 3 to 10 ring atoms
wherein 1 to 5 ring atoms are heteroatoms selected from O,

N, NH, or S. Examples include pyrrolidinyl, piperidinyl,
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igturated alipratic groups and includes withinits
ani ng nonoval ent ("cycl oal kyl") , and di val ent
W@ 2eybraas kyl ene”) , saturated, monocyclic, biRPgTBG06/000392
pol ycyclic or fusedpolycyclic hydrocarbon radicals
having from3 to 10 carbon atons or from3 to 6 carbon
atons, eg, 3, 4, 5, 6, 118, 9, or 10 carbon
‘atons: Exanpl es of cycloal kyl groups include but are
quligﬁ%iﬁiﬁyfxitC)rycloprfﬁg¢%dEPYhethylcyclopﬂ&ﬁﬁph? inyl,
,_.cyclopentyl, 2- nmethylcycl
tet%ﬁb&ﬂfﬁﬁ%%&ﬁ?%ﬁ%ﬁyl, cycl ohexyl, and the ?%%%@r%%granyl,
tet%ﬂ%réﬁ‘@énﬁyﬂéﬂﬁk}thé re&es a Theclwairkyhegepapyclic as
aving from3 to 6 carbon atgns or, from3.to 4 carbon
used dwseisg, 255a LIS oHEEGH"al i, MR Y ont
“ cl oa . ~ysed herein, r rst [ i
Crefdfedfel St B acludes Wthin itar

_ ic groups and includes within its._,
(“h&eapbegehoabkehghenef ¢l oal kengptyrakhfddi val enfronocyclic,

_ ("cycl oal kenyl ene") , non L Cin i j '
'blCMFl%EsedpﬁgW§¥ﬁ%H%:r@%rogé%%gn|€§%iggé;ﬁ%vfﬁgmgfghrgon
rad%@aig GGy aedR B to omD3 tind earben andnhakng at

aving at -lea st one doubl e_bond f eith ‘
leasts lordaykks BpBRAeochaRStt yTRRES & a(@)ﬁoople c eJ1rnqu atéus are

e PELEES A Bieetln v, Somem 5 ot oycl oo ko
CythDQMMMnNhetgmﬂaﬂmm@hy¢,ggﬁgp{hé@mf¥%;3§%§€§n¥h¢h as
e lower cycloal kenyl " mea «ygl oalkanyl e
hefegRAEYL o 6”%ar§8%3598ﬁ§E%P%fr6%13§t084 8g€%gﬁpaF%%§mges'
witﬁgn‘%bs‘%@aﬁ&ngomoﬁo&aﬂbﬁmiﬂﬁhﬁteroaryl”) and divalent
(“heterocarylene”), single, polynuclear, conjugated and
fused aromatic‘radicals having 6 to 20 atoms wherein 1 to
6 - atoms are heteroatoms selected from O, N, NH and S.
Examples of such groups include pyridyl, 2,2’-bipyridyl,
phenanthrolinyl, quinolinyl, thiophenyl, and the like.

The term "glycosyl" is to be understood as meaning
monosaccharide, - disaccharide, trisaccharide and
oligosaccharide - radicals,: preferably monosaccharides,
disaccharides and trisaccharides and their analogues OY
derivatives. Exemplary glycosyls includeAglucopyranosyl,
galactopyranosyl, mannopyranosyl, glucofurnaosyl,
'ribofuranosyl, _arabinopyranosyl, lyxopyranosyl oxr D-
glycero—D~glucoheptopyranosyl, maltosyl, maltotriosyl,
maltotetraosyl, lactosyl, cellobiosyl, melibiosyl or 6-0-

o- or B—ribofuranosyl)gluocopyranosyl, 2—acetylamido-2-
deoxyglucopyranosyl, 2-—-amino-2-deoxyglucopyranosyl, 2-
caproylamido~2—deoxyglﬁcopyranosyl, 2-lauroylamido-2-
deoxyglucopyranosyl, | 2-myristoylamido-2-~
deoxyglucopyranosyl, 2—palmitoylémido—2—
deoxyglucopyranosyl, 2-stearoylamido-2-
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The term "heterocyclic" is herein defined to nean a
ring of carbon atons containing at |east one hetero
war@mo7antl further the ring may be saturated oPCT/SG2006/000392

unsaturated. Hence, the termincludes within its

meani ng nonoval ent (""heterocycl oal kyl") and di val ent

("heterocycl oal kyl ene") , saturated, nonocyclic,

bi cyclic, polycyclic or fused hydrocarbon radicals
deo\@AMIRGHIyramcs g 10 4+aﬁglabemsdabeyglnc@pwafa§l0rsl}’ﬁg 4~

atons are heteroataons selected fromO
te a@wr@sﬂqmwwrmmmsvf 1-doaelby1 s doa-

' [ d] janucl i di nyl, azeti dighHexdd oy Iyhido~6-
deogggﬁgﬁ%ﬁﬂ%%ﬁﬁﬁgﬁenyL, t et rahydr of ur anyl , L.
deostdnadupdremasariyl , and the |ike. The terdm Hed B3 BEYRTF 0~
qidds used herel n aI 0 | |é4d%§)\{}1}§81kléﬁ-d}ﬁ§é%£ﬁnaltosyl

Ihéierocy ‘oal Kén and di val ent
6-arhi rt@t@r@'cy&ldzfﬂ:igamdmwﬁ),, s@rtdmaxmanmmcynbsyl b 2-

|cycI|c , polycyclic or fu gycycllc hydr gc -
deoxdyefikefwra#Riy from 3 to gﬁ ‘at ons and hgv?%ggg? >

bondromﬁetﬁ N gfeepl e ds yii,ng at-@aexY“G“
deo}gfpﬁ%eteroat olﬁls sel ect ed f?o% 0 6\[3% , NHor S - “_3[

thlég;tmépuetmcwybmd c3ofermy - %n@ltlﬁ?ga?\?§t§8é’ﬁa§§s
het er o het ey oaryl u eLei n "
: n@?%dgg)'éw i ﬂ}?][orger% ALyl SOey 2 88s SS%Q:I'D 48! Mhalide” or

s meani ng nonoval ent
whaldhet gsoanyéd) Bededhvakefiers’ hater ocbkydehee) | chlorine,

si ngl e, polxnuclear conj ugat ed and fused aromat i c
bromieg cand 1Y 6 to 20 atons wherein 1 to .6 atons

ar‘Fthttgﬁcﬂlat Y& S LG Erop2iNnt NHsaed Ss “hetero—”

npl es of such groups include pyridyl, 2 ,2
as us@dpyerdym r@menanthr©}|NyINHqQPﬁo§rnyl thlophenyl

an%héh%erm %alkoxy" as used herein refers to straight
chain or branched alkyloxy groups having from 1 to 10, or
from - 1 to  6 carbon atoms. Examples include methoxy,
ethoxy, n-propoxy; 1iSOpropoxy, tert-butoxy, and the like.

The term "lower alkoxy" means an alkoxy group having
from 1 to 6 carbon atoms or from 1 to 4 carbon atoms, eg,
1,2,3, 4, 5, or 6 carbon atoms. '

The term “amino” as used herein refers to groups of
the form -NRaRb wherein Ra -and Rb are individually
selected from -the. group including but not limited to
hydrogen, optionally substituted alkyl, optionally
substituted’alkenyl, optionally substituted alkynyl, and
.optionally substituted aryl groups.

The term “aromatic group”, orAvariants such as “aryl”
or “arylene” as used herein refers to monovalent (“aryl”)
and divalent (“arylene”) single, polynuclear, conjugated
and fused residues of aromatic hydrocarbons having from 6
to - 10 carbon atoms. Examples of such groups include

phenyl, biphenyl, naphthyl, phenanthrenyl, and the like.
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The term"glycosyl" is to be understood as meani ng
nmonosacchari de, di saccharide, trisaccharide and

webigossaezhari de radicals, preferably nonosaccher/sGE®6/000392
di saccharides and trisaccharides and their anal ogues
or derivatives. Exenplary glycosyls include
gl ucopyranosyl, gal actopyranosyl, nmannopyranosyl,
gl ucof ur naosyl, ri bofuranosyl, arablnopyranos

| yreey ranesy Maoal Byl § cero- ubegl uwr@mopwl&ﬁa%ls within
. mal t osyl, maltotriosy|, nai;ote aqﬁgJ 1 "
its cBRRBBRGs IO i tos i F 6l 02RE. G ura¥1oes?/e !
s:.n%igoco RYS RS ¥l ear, aceipphagdeR?- and fused aromatlc

eoxyglucopyranosyl 2-am no- 2- deox
hydﬁecaaponyla#ﬂd@aisdeé%§apb€§pyr ?¥9 te €yragg§¥rated

a d | 0
i YRR s O et
% @anlt@Fhanrdptienmbbyyg$ubapytaﬁ§§ as used herein
stearoy am do deo l.uco tano
meansaz it 4-HeY gl '@/g %syE% tzcéré[ill amfes Ty be

unsgbg%‘i)éﬁ@@élcoPMfaW| bed- daPeeaylariddowiith one or more
eoxygl ucopyr anosyl, 6-hexadecanoyl am do- i
grodpexygindepgraantyy 236363‘%}?% ndeomg. alkyl,  alkenyl,

a]_k.dI d&r.ﬁloxygl ucﬁi’i’é@?ﬁ?%,l - n’ cg(cldjilq{(})ﬁo 6 r Bycloalkenyl,

di"deoxymal't oSy 0~ deoxyl act osy
hetBrdegelaIngiyr sy, f:azbodgdxyrlnzbbqs@l]gy}bsypaloalkynyl,

ﬁydgg%grﬁgglt hyq%g{cclag&s r 5H699?§¥r§§ggg%§/ﬁggﬁyioxy, haloalkoxy,
halég&eox ; QRN anes¥kodNdamino, nitroalkyl, nitroalkenyl,
y-S nltrogalactopyranosyl Th term”

ni tvaeildyny lsuohi teoheignapycig / h%HSY gu{}gedgﬁgﬁgyﬁamlno, :
alkre%fyelra%nltn%,fl ugikggylzﬂﬂiﬁ)& ] ”eaénglqm ng1R8Ao M Nelkynoyl,
acylamino, diacylamino, acyloxy, alkylsulfonyloxy,
heterocycloxy, --heterocycloamino, haloheterocycloalkyl,
alkylsulfenyl, . alkylcarbonyloxy, alkylthio, acylthio,’
phosphorus—-containing groups such as phosphono and
phosphinyl, aryl, heteroaryl, alkylaryl, alkylheteroaryl,
cyano, cyanate, and isocyanate.

.The present invention includes within its scope all
.isomeric forms of the compounds disclosed  herein,
including all. diastereomeric isomers, racemates and
enantiomers. Thus,  formulae (I) should be understood to
include, for ‘example, E, .%Z, cis, trans, (R), (S),. (L),
(D), (+), and/or (=) forms of the compounds, as
appropriate in each case.

In the . context of this invention the term
“admini‘s.tering” and variations of that term including
“administef” and “administration”, includes contacting,

applying, delivering or providing a compound or
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The term "heteroatont or varian " "
used herein refers to ON NH an:jsssfjc%zstelp(rant o ®
w0 2@7koysS as used herein refers to straight chel/8GH06/000392
branched al kyl oxy groups having from1l to 10, or from
1 to 6 carbon atoms. Exanples include net hoxil et hoxy
n- propoxy, isopropoxy, tert-butoxy, and. the iike Thé
term "l ower al koxy" means an al koxy group havi ng fro
comp]]e_)stiQ:iQ)rpacﬁﬁ)Oﬂhat anwentibnokol a ALgIRbIRr alfons, B¢

,2,3, 4, 5, or 6 carbon atons. The term "am no'
. . am no' * :
by anedrREAN e ALY groups of the form - NRaRb o

£in ?ﬁ‘ anga Rbete irdiatisduabl ypseleated ofr oRPPAE OF

Lte
group including but not limted to.h :
othaptnamahl yasdbdnicluded ARy |1InghY %ﬁ%?lrgggu’sstdletsultreedd Fo

a) kenyl tiqnall bst,it U n i i
exaris ol | Aot AT Sy rons, The. {orm - arommt i 6.1
Howeg&@%ph,ito_rwyanl arg sustdehrS&QOﬂaM]gator“Paa“rjﬁ’é e 9SS ffot
. Uuse erein refers to nonov t (o2 e @ a3
imply artfiadne SYTBRfe, *pBI yn u%ﬁaéerg?', ((:S 6%] al%) a]%ee d H‘gﬁa;lﬁs :ghat
£a11 6519485, Ofndr eEBbeC diy dthearirorsnia ngnrAvAre Ry pare

car bon at ons- Exanpl es of such gro i
not birphenyttedaplt hyqr,in\gﬁ@[%ntlu'ﬁrv oc ﬁ@fl?xﬁaléfgieéga?rﬂéheep '

coub oS B B et T, (o
+ab 8670 7 copl yraich cargu o LGS AR ar ORGPPERion
ansbats srebs " SoeEafl BEUE gt LR anigeio (eo.
£oxh201 GRES, HiRgbBE." 0Pt i onal Iy substi Puted oo used

“Mammal" refers to any animal classified as a mammal, .
including humans, domestic and farm animals, and zdo,
sports, and pet companion animals such as a household pet
and other domesticated -animal such as, but not limited to,
.cattle, sheep, ferrets,: swine, horses, poultry, rabbits,
goats, dogs, cats and the 1like. Preferred companion
animals are dogs and cats. preferably, the mammal is
human.

As used herein, the term "pharmaceutically acceptable
salt" refers to those salts which retain the biological-
‘effectiveness and properties of the active compound of the
antimicrobial compositioen; which are not otherwise
undesirable. A thorough discussion of pharmaceutically
. acceptable salfs is -available in Remington's
Pharmaceutical Sciences (Mack Pub. Co., N.J. 1991).

- As used herein, the term waARS virus" refers to a
pathogen - (infectious agent) generally recognized as
causing, or being associated with, Severe Acute

Resipiratory Syndrome (SARS) infection. SARS infection

includes symptomatic and asymptomatic infections, and

14



means the group to which this termrefers nmay be
unsubstituted, or may be. substituted with one or nore
w@e@apssiehdependent |y sel ected from al kyl, al keeybG2006/000392

al kynyl , thioal kyl, cycloal kyl, cycl oal kenyl,

het erocycl oal kyl , hal o, carboxyl, hal oal kyl,

hal oal kynyl , hydroxyl, al koxy, thioal koxy, al kenyl oxy,

hal oal koxy, hal oal kenyl oxy, nitro, am no, itroalk¥l
symptenal Rafy| Fanger odefhy1Se¥R%ES ohBPERScy fy| Fespiratory
disg£§¥|%g'%}l f“f¥kaﬂiﬂg’o§l@%ﬁﬂfﬁﬁﬁeprékgﬁﬁ¥£@6h30such

acyl', al kenoyl, al kynoyl, acyl am no, diacyl am no,

as atyvexy, mlakiydisul f dmdhexygy hegesseypdinbestinal  symptoms,

het erocycl o no,. hal ohet er.ocycl oal ky L sul [
Coughalkffgﬁrbo Y, SPEyIfﬁ?%%rad§+$h%%?8%§%éphgéug oS -
Shor€ABL3i MNgpgeaths sHgh dscyphodphiena amdephiosphi rylcludes
aryl, heteroaryl, alkélaryl al kyl het er oar y|

“SABganarenaghiupsocyala @RSTﬁévﬁﬁesenF”¥%ventF@ﬁgx%%%Llike

virhggg“qesfﬂgrﬂ ekl SEoP& & | peTRbes foERE Ohadtheally-

compounds di scl osed herein, including al

occdﬁashgredhnnhc icfonetbe r geebipo@en and(@n@nt i ongdsl-type) ;
Thu

e

genkthtédangy ofhd - laberakoel,t imdlanpioundsardants generated

appropriate in each case. In the context qf thj.s.. .
by RIEREILOR. | NaRiGAS ARROTRTER | Ry CHRELGAT R cation,

and; 23%55%9%22@%}1@&@%@%@! Se8kt1and nRdf M &t @ onfe.g. ,
cting, appfying, delivering or providin

pathogenpounddbf tedposnt i an fbetrtonyerky onreermpinant Dra

met%g%g?[sn1 or a surface :

As used herein, the term “common cold virus” refers
to a virus generally recognized as causing, or being
associated with, the symptoms of ; common cold. The’
symptoms of acute. nasopharyngitis include sneezing, a
runny nose, nasal obstruction or stuffiness or congestion,
‘sore or itchy throat, cough, hoarseness, and mild general
.symptoms such as headache, fever, chilliness and a general
feeling of being unwell. More than 200 viruses are known
to cause such symptoms, with the most common being those
belonging to the genera of coronavirus, picornavirus,
rhinovirus, coxackievirus and adenovirus. Other genera of
viruses include parainfluenza virus, respiratory syncyﬁial
virus and -enterovirus. The term further includes the
naturaily—occurring form of the viruses (e.g., wild-type):
naturally-occurring variants of the viruses:; and variants
generated in the laboratory, including variants generated
by selection, variants generated by chemical modification,

and variants .generated by genetic modification (e.g.,
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by any appropriate nmeans. The term"patient” refers to
patients of human or other mammal and i ncl udes any

wop@7eidunl it is desired to exam ne or treat PGI/AG2006/800392
met hods of the invention. However, it wll be

understood that patient"” does not inply that synptons

are present. Suitable mammals that fall within the

scope of the invention include, but are not restrict eSNA
virtoes privodi ed| | #8st 8ck laMaRREO R g. P%heEpCORRRAnt

hor ses, donkeys, pigs) , laboratory test aninmals (eg.
methad®i ts, mice, rats, guinea pigs, hamsters) ,

CONpaRised anérals, (&te catsm dogataehtdhpreferd |t€p' any
animals (eg. foxes, deer, dingoes) . " [
and{ G inyoanf nai Lo bPRERY 2t BURERRE o o RoIol BYETOmS”
pre@gﬁﬁnsThgpn9§§£§bﬁﬂghﬁéﬁﬂ1a&HﬁH|aiséaéezoomnSDODtherwise
an

pet conpani on ani mals such as a househol d pet .and £
preothe; doimedes catredadist.maP s uERVassSehheoPR9FHSSEF T, ©

. cattle, sheep, ferr ] hqr. ROoul thY, any - way
diseapfi ¢ £ gogggfardogl‘gr?&%sa?%\éga%% the 1 ke. Preferre
wha€espagkon animals are dogs and cats. Preferably, the

manmal is human. As used . herein, the,term

" oR&r medeedi c ISP Hceptdli e SHTH r e SFP LS ihse MeanS
"in§§h3§n?biﬁﬁtr%b%i%édﬁ%éﬂfﬂl&ﬂé@deﬁifeCVEanessnandf the

‘properties of the active conpound of the antimcrohial,
wordonposiprbainghhi ctuch e ambt "GIRRTHIR" uRdeki r §ATBTIRSS -

e QU8 ARG, O IR E b st s,
composition “comprising” X may consist exclu;ively of X or
may include one or more additional components.

‘As used herein, the term "about" in the context of
concentrations of. components of the formulations,
typically ‘means +/- 5 or 10% of the stated wvalue, more
typically +/- 4% of the stated wvalue, more typically +/-
3% of the statéd value, more typically, +/- 2% of the
stated value, -even more typically +/- ‘1% of the stated
value, and even more typically +/- 0.5% of the stated
value.

In the context' of this specification, ‘the terms
“therapeutically effective amount” and “diagnostically
effective amount” include within their meanings a
sufficient but .non-toxic .amount of & compound oOx
composition of the invention to provide the desired
therapeutic or diagnostic effect. The exact amount
required will vary from subject to subject depending on
factors such as the species being treated, the age and
general condition of the subject, the severity of the
condition being treated, the particular agent being

administered, the mode of administration, and SO forth.
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Phar maceuti cal Sciences (Mack Pub. Co., N J. 1991). As

used here in , the term"SARS virus" refers to a
w@adonogans (i nfecti ous agent) general ly recogni REDSGH06/000392

causi ng, or being associated with, Severe Acute

Resi piratory Syndrone (SARS) infection. SARS infection

i ncl udes synptonatic and asynptomatic infections,

andsynpt ons may range from severe forns of “ . :

Thus esptr dtsor yot spaseibd e YeesHaA-Iy k&b oPXECYpi Gffective

egsent af,i ons such f r, gi | et har ropriate

amO‘ga‘sz oi nt8Y¥EYRar sy(?répt anﬁ/ % sc%r’see th?ga?é/%%d P

v evdoamspaelf intasybpt ouimteﬁhmnedebsi obndr et hoﬁﬂynary
occur |ater. The, termincl udes SARS—(:orgn@(\,:/1 %

Skll(l SARS:IE%\Plft RAPSABLY CHY PR SFPFGSESH. %’ ferm
Uﬁ] ?\S{U@ﬁast f@lgéwéak:layoc&@ftang taboddinetlites may
pa oge d-type); naturally-occurrin

be dastansedofin he p?@tnhmgeﬁor@ﬁﬁ -vakt aﬁgguégné’reatgﬂd?ﬁStOOd
t he_J| abor. ator l udi.ng nt.s,gener d B¥rel for

thalge| BRE | ofiS # {Jrg ggheréct\ég{od% é hem caai@ ¥frely

conv® éheat Jaﬁﬂ basdiver iand ssgeuédan@d e gemesttixned as an

nodi fication .g., patho ns nmodi fied jin ab
. 1nf3€f§/x*1é%%nblﬁ1&h’tg-amn mePRod'e ACRBed er%llén ?%QEQB&ed
ran gémAEEHgHEnQQ&d Y:'l'lreusdeé@ffﬁﬁlbﬁ afViar u&rwea;lad)hyd be

ecogni zed as”causing, or bei n assoc:| at ed wth, the bl
consjdptedstof haveoﬁp@n:lbf@c@ill-m 1.k ]a@eposs:v_ e

sub— 2%%1?5%%{ )z/inglw%%f.lslt B% ¢ udey fﬁpf%éfgnuﬂter'i'&ﬁi NRSAies Nasehin

%5} i'ness or congestion, sore or itchy
that Nk@@lge .CcORgh, ehampienessesaniptiibd g:e?neaalras.ly!@pt%lh%h as
fro;iuclh ?:?) hGeSadsallnCoqleldf%\éercoggllldlelrg SS nqlavege Se% fically
A disclosed sub-ranges such as from 1 to 3, from 1 to 4,
from 1 to 5,. from 2 to 4, from 2 to 6, from 3 to 6 etc.,
"as well as individual numbers within that range, for
- example, 1, 2, 3, 4, 5, and 6. This applies regardless of

the breadth of the range.
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feeling of being unwell. Mre than 200 viruses are
known to cause such synptons, with the nbst commmon
wheing7ithkdse bel onging to the genera of cor onaP@i/8GH06/000392

pi corna virus, rhinovirus, coxackievirus and

adenovirus. Ot her genera of viruses include

par ai nfl uenza virus, respiratory syncytial virus and

enterovirus. The termfurther includes the

nat ur al | ypeesuLednpibolosutet hE Hinbodémepgsg,

wi |l d-type); naturally-occurring,.vari.ants.of t ition

viBAasaskagihd VaPréﬁ?gtéﬁﬂefﬁF% %W%ﬁﬁ%aﬁgb%r5?§F§fl ©

|ncl ydi ng, varh antgrgepeal edediyalskd ecofon inhdbiiding or
Com%ﬁkéﬁégedn%y chem cal nodification, and variants Acute
treajeney at etieby sjowetdnes maSFPPEARERA (YD vi PEYES®

modified in a.labor by, 8GR o ¥A-yIR} OIS ) (the
Res¥EQ{EERF%eg%?%Fo?%e?%§§§9"%?%atnEnt".re ers to any and
comBbh @§g§)ﬁﬂﬁc@ pﬁ?pé%tawﬂlisaﬁg QEadeS@l0§iEEtons,

prevent the establishment aof .di sea M S€sctive

pr%b%n%?vﬁﬂﬁaﬁﬁ,hPE?aF&FngSP§§éP%é%?ﬁg{agggressio%?o?v
Acom%ﬁls&éeaef Pldherodndese £ abh e esyapt enELrimiisinyl wayactivity

atsoever. As used . herein, the term conpr.5|@% the

to RS Covicla@i nprotbinanst Hec¥dd&O-ly &acéﬂ‘;dl.ng ‘

Variations _qf t)h rd IS pSUsdedSas medicinal
actiggHPFREUD ﬁdd4§8¥%F%§e§', \ave correspondi ngl y
ageﬂggigg_ggankﬂ@%tmﬂmﬂaoﬁ(ﬂARS«ﬁﬁi%ﬁC%e@oﬁ%%%?@?%nand for

“conprising” X may consist exclusiv s WBYus.
patigotadeffhacspdnittnafies AGNAE Pgﬁﬁghéﬁgégékgsusedus

herein, the term"about” in the context of .

concentrations of conponents of the formulations,
The active compounds

The - active compounds may be represented by the

following general formula (I):.

O

or a pharméceutically acceptable salt thereof, wherein

is an_optionai double bond;

X is independently selected from oxygen (0), nitrogen
(N) and sulfur (S):

R; is an optionally substituted aromatic group:

R, is selected from the group consisting of straight
or branched alkyl, alkenyl, alkynyl, cycloalkyl, lower
cycloalkenyl, heterocyclic groups, aromatic  groups,

heteroaromatic groups, aralkyls, and glycosyl; and
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typically nmeans +/- 5 or 10% of the stated val ue, nore

typically +/- 4% of the stated value, nore typically
wWO-£007895188 t he stated val ue, nore typically, +PET/2¢2006/000392

the stated value, even nore typically +/- 1% of the

stated val ue, and even nore typically +/- 0.5% of the

stated value . In the context of this specification,

the terms "therapeutically effective amount" and

|| i agRoski,caldy ehliepthienalpurtdldatoddidérmint Hilre group

their neanings a sufficient but non-tpxic anp o]
Conééﬁpénﬁqoérhﬂéﬁ@&§Qi?ﬂ?mﬁh¥$%94ékﬁﬂﬁ+ ﬁotoagggéfdéygno'
imd4Bg, degibed ‘a'}gJ Qe%il&rgfl,dlm%w gikeety, Theoalkyl,

u .

exatt —amounht Ired wll var rom subject to . d
optSuhpity depmidituten taclendkyleh QRtiIeRALhEcPEDSEHATHE®

treated, .the_a nd _ge dition of the subject,
Cycﬁﬁ@?§89¥}rt?rgg%?ﬁé E%ﬁgilsgﬁgﬁngg treated, the

pafti cCubgé agambodenentadnithest ereed;ivde mydwmnds are

adm ni stration, and sq forth. Thus, it is not possible
repﬁ@s§ﬁ§§ﬁfPYaﬁhQXé%Fﬂmé#¥é@?ﬁve amount". However, for

any given case, an appropriate "effective anount” my

be determ ned by one of ordinary skill in the art

usi ng only rouRine_experijgntation. Throughout this

di scl osure, cer Sxxbedi '

range format. |

description in nerely for conveni ence

and brevity and 2 pe” tapst rued as an

i nfl exible IiniF’tlon on f}fie scop&ofRehe di scl osed

ranges . AccordiBgly, the |flescription of a range

shoul d be 0

da)

In- one embodiment, Rz is éelected from the group
consisting of lower alkyl, lower alkenyl, lower alkynyl,
‘lower cycloalkyl, ahd lower cycloalkenyl. In one
embodiment, Rz is selecfed from the group consisting of -
CHs, ~CH2CH§, —~CH,CH,CH3, ~—CHyCHz, —CH2CH2CHz, —CH,CHCHz, -
CHCH,CH3, ~CCCH3, —CH>CCH, —~CHCH,CH,, and —CHCH2CH2CHg.
| In- one embodiment, R; and Ry are independently
selected: from the -group consisting of lower alkyl, lower
alkenyl, lower alkynyl and lower alkoxy. In one
embodiment, R3; and R; are indépendently selected from the
group consisting of . —CHs, —CHxCHs, ~CHpCHCHs, —CHxCHz, -
CH,CH,CH,, —CH,CHCH3, —CHCH2CHs, —CCCH;, —CH,CCH, —-CHO, -COCHs,
- and -CH2CHO.

In one embodiment, X is oxygen.

In one embodiment, Ri; is phenyl radical. 1In one
embodiment, R; is a hydroxyl-substituted phenyl radical.

In one embodiment, R; has the following structure (I1):
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consi dered to have specifically disclosed all the
possi bl e sub-ranges as well as individual nunerica
woa0ae%siws t hi n t hat range. For exanpl e, descriptT/e62006/000392

a range such as from1l to 6 should be considered to

have specifically disclosed sub-ranges such as from1

to 3, fromlto4, fromlto 5 . from2 to 4, from

2to6, from3to 6 etc.,. as well ' as individua

nunbers within that rangeQHor exanple, 1, 2, 3, 4

, 5, and 6 . This applies| regardl ess of the breadth

of the range. 006/ 000392 Detail ed @¥scl osure of

Enbodi nents Exenpl ary, #0n-Nyg-ti ng enbodi nents of a

conposi tion conprising gonmpounds capabl e of

inhibiting or treating

Severe Acut.e Resi piratt Sysdrone (SARS) or acute

nasopharyngitis (the comon cold) in a patient wll

now be di scl osed. The in ﬁgtors have surprisingly

found that the active coXp unds as discl osed herein

exhibit inhibitive activity to SARS CoV 3CL proteinase

in vitro. Accordjngly, the active conpounds.di scl osed

hed& noean %@Q@é&er&’g' et c?ﬁalb%&ﬂr@ i ﬁaﬁﬁgai I5" one

L t of R i beBhsoANG-dddlcalat | s one
emgfﬁﬁeﬁd I\S/)\ﬁ tjh%b\t ﬁe%;l ﬁiﬁiﬁgsgsﬁgf@y% itis'virus. The
embactimen tGomRaobads thike fadtliows ngo :

represented by the foll ow ng,general fornula (1) : 0)
or a pharmaceutically accgp(ggréjfalt t hereof , wherein

o)

(1)

In one~embodiﬁent; at least one of the R; and Ry are
independently hydroxyl. In one embodiment, Rs is hydrogen
-and Ry is hydroxyl. In -another embodiment; Rz is hydroxyl
and R; is hydrogen.

In one embodiment, the active compounds are

represented by the general formula (IV):

R4

Rs o}
av)

In one embodiment, the active compounds are

represented by the general formula (V):

20



is an optional double bond; X is independently
sel ected fromoxygen (Q , nitrogen (N and sulfur (S)

WO 2007/07"48N optional ly substituted aromati c grBOPSGERA6/000392
is selected fromthe group consisting of straight or
branched al kyl, al kenyl, al kynyl, cycl oal kyl, | ower
cycl oal kenyl, heterocyclic groups, aromatic groups,
het er oaromati ¢ groups, aral kyls, and ycosyl; andR3

and R are independently selected fomt group

consi sting of hydrogen (FD nityo, am no,
cyano, i ndRge nyl , al koxy,
hal oal kyl , i N bkyl |

represented by the enbodi nent, R2

is selected fromthe groug| consisting of | ower aIkyI,

| ower al kenyl, | owgr al kynyl, |ower cycloal kyl, and

| oner cycl oal kenyl Rsl n oné enbodi ment, R2 is selected
fromthe group consisti of - CH3, -CH2CHS,

- CH2CH2CH3, - CH2CH2, - CH2CH2, - CH2CHCH 3, -

CHCH2CH3, -CCCH 3, - CH2CCH, CHCH2CH2 and - CHCH
2CH2CH2. 1 n- one enbodi nent, R3 and are
|mﬁepemmentlymb@ﬂé@ﬁ@&4froﬁb@he aﬁFbﬁﬁ coﬂ%?@??ﬂasof

| ower, a 0 n kynyl and | ower
reprgS&dx é% eg‘f%n%é%%n‘?&“&%%ﬁg"% are independently

selected fromthe group consisting ofos N\ - CH2CHS3,
- CH2CH2CH3, -CHCH2, - CH2CH2CH2, - CHCH - CHCH
- 2CH3, -CCCH 3, -CH2CCH, -CHO, - COCH

" Ry

(VD)

Tn one embodiment, .. the active compounds are

represented by the general fqrmula (VII):




and -CH2CHO. In one enbodi nent, X is oxygen. |In one
enbodi nent, R i is phenyl radical. In one enbodi nent,
WOR0A7H4Hydr oxyl - substitut ed phenyl radical. PETI/SGaE06/000392
enbodi nent, Rl has the follow ng structure (I11) :(H
In one enbodinment, Ri is biphenyl radical. In one
enbodi nent, R i is a biphenyl heteroatomradical. In
one enbodinent, R i has the follow ng structure (I111)
In one enbodi ment, at |east one of the R3 and R are

independently drox qne enb dlnent
hy&dfoge@nd ?@lﬂ%ﬂ?bxyl Sn thi er e

repk8sBYEEQX¥Yy, aRd Bérlesahydiegena (Vi enbodi rrent “the
active conpounds are represented by the genera
formula (1V) : (1V) In one enbodi nentj,' the active
conpounds are represented by the gengral fornmula (V)
:1'n one enbodi nent, the active conpoids are
represented by the gener al

enbodlnegb, - the aCt'VQ3

t he genera

rﬁ())% %dn%s R&\re

epresented by
enbodi nent,

4- di hydr oxyphg :
7-di hydr oxy- 3- ne P dg; 2- (3
4- di hydr oxyphenyl)) - b- - 3-propoxy-4i -
OH o - :
(VL)

Exemplary Active Compounds

2-(3;4- —dihydroxyphenyl) -5, 7~ dlhydroxy 3~methoxy-4H;
chromen-4-one;

2~(3,4-dihydroxyphenyl) -7 hydroxy~5—methyl 3-propoxy-4H-
chromen-4-one;
2*(3,S—dihydroxyphenyl)—7ehydroxy~5~methyl—3~propoxy—4HL
chromen-4-one; ‘

3~ (cyclopropyloxy) -2~ (3, 4—dihydroXyphenyl)—7~hydroxy45~
methyl-4H-chromen-4-one;

3-f{cyclobutyloxy)-2-(3,4- ~dihydroxyphenyl) -7~ hydroxy-S—
methyl~-4H-chromen—-4-one;
3~(cyclopentyloxy)—2—(3;4—dihydroxypheny1)~7~hydroxy~5~
methyl-4H-chromen—-4-one;

2-(3, 4-dihydroxyphenyl) -5, 7~dihydroxy-3-f-L-
fucbpyranosquxy—4H;chromen~4—one;
2—(3,4—dihydroxyphenyl)—5,7—dihydroxy—3—ﬁ—D—‘
arabinopyranosyloxy-4H-chromen-4-one;

2-(3, 4~dihydroxyphenyl) -5, 7-dihydroxy-3-p-D-

galactopyranosyloxy-4H-chromen-4-one;
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chromen-4-one; 2- (3, 5-dihydroxyphenyl) -7- -
5-net hyl - 3- propoxy- 4throﬁen- ZPone¥ %- hydroxy

w@ eycloopandpyl oxy) -2- (3, 4-di hydroxyphenyl) PCT/SG2006/000392
- 7~hydr oxy-5- net hyl - 4i J- chronen- 4-one; 3-
(cycl obutyl oxy) -2- (3, 4-di hydroxyphenyl)
- 7- hydr oxy-5- nethyl -4if-chronmen-4-one; 3-
(cyclopentyloxy) -2- (3, 4-dihydroxyphenyl)

h &Yoz3 H%h 1h=-4i, 2-ahngae G 2-
2= (i % ﬁgé?oxgp )5 7- d|hiS/)drtE:)};"({é/vt-Sf,rB o (3
glubepynanpyyénayy%é&@hr@mﬁncﬁréﬁém 4-one; 2- (3

4-di hydr phenyl ) - 0

e e G U
ne4-di hydroxyphenyl) -5 7 di hydr oxy- 3- >
6 Dgal act opyr anosyl oxy- 4-7-chronmen-4-one; 2- (3,

2- (Q ai-Hy tydxpphemzo) 1.5 1 AigrAydeow 33~

Iuco
gach5~§XFg 8ayr§§LSy|a§§£§£ﬂy3$§£nﬂﬁffﬁﬁ$§ﬁgﬂezylone
3- ﬁZD—galaétepbﬂh@s@am 71 Byl ootiyesgi-n{-46-me thoxar—

Dgal act opyr anosyl oxy- 7-hyd 4
'napbjhb*leng%-éféﬂaﬁw—ém{mew%s%%xfyf - chroren- 4- one
2- (% 3@%%%enz@ [1] 4]X al Off(Lﬁ’ql iy 3;??)9[‘% - p%tﬁ?zﬁo n-
- y1m@lttioso) I—anh&dmxyet%qk)rormwcm@,. 4]

-chronen- 4 one

3- CAI_ 1%@5#% &%ﬁn§% orren dr?;a/‘]—e4f;{-—
chromen-4-one;
2—2,3-Dihydro—benzo[l,4]dioxin~6—yl)—7—hydroxy~3—(2—oxo—
tetrahydro“furané3~yloxy)~4H>chromen—4—one; and
2—(3—fluoro—4—chloro—pheny)~3~ﬁ~D—gaiactopyranosyloxy—7~
Hydroxy-4 H-chromen—4-one. |

Since .the disclosed = active compounds may have
asymmetric carbon centers, they can be present in the foim
of racemate, .diastereomers Or mixtures thereof. Therefore,

the present invention also includes all these isomers and

their mixtures.

Synthesis of Active Compounds

The compound  of the: formula (I) may be prepared by a
process described in the following schema.

Schema I — Synthesis of active compounds (IA)

Firstly, Quercitin, a- known flavanoid, having the
following formula (IXa) is reacted with
dichlorodiphenylmethane to . protect the ortho-dihydroxyl

group of the 2-phenyl moiety as represented by reaction

(I):
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2-2, 3-D hydro-benzo [1, 4 dioxin-6-yl) -7-hydroxy-3-

(2- oxot etrahydro- furan-3-yloxy) -4Hchro ien-4-one;
w@pe78751¢3- f | uor o- 4- chl or o- pheny) PCT/SG2006/000392

- 3- b- D- gal act opyr anosyl oxy- 7-

Hydr oxy-4i f-chronmen-4-one . Since the disclosed active

conpounds nmay have asymmetric carbon centers , they

can be present in the formof racemate, diastereoners

or mxtures thereof. Therefore, the present inventionPh

al so includes @H these isoners and their mixtures. O\k_ph

Synt hesi s of ¢t|ve Conpounds The conpound of the

f I I
or ,%P( )

‘Firsf+77~€percrtin, a
¥ P | owi ngl oK anig| Xa) is
pdi phenyl net hane to protect the
ort@HLdOhydroxyI group of the 2-phenyl ®HiePy as

represenb%%%by reaction (1):2 (I) The conpoq@@ﬂﬁ

formul a )" then undergoes al kyl ation as repriesented

by reaction (II) : (ID whdddin, R2 is as descri bed

ahoYS o hald derxOprpRERduGlXehobs Bhaylation as
The, GUEPHL e cof%espeﬁglng deprote?ted compound

repldeX¥éhtey b@t&bﬁbtachydﬂd@enatlon as represented by

reaction (I11):

(IT)
wherein, R, is as described above and X is a halide.
Compound (IXc) is then converted to the corresponding
-deprotected compoﬁnd (IXd) by catalytic hydrogenation as

‘represented by reaction (III):

(ITI)
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(1'11)6 000392 Schema Il - Synthesis of active
conpounds (IB) Firstly, the conmpound of fornula (Xa)
w0 goomomakenzyl at ed sel ectively to gi ve conmpounelCKRG2®6/000392
represented by reaction (1) : (I) wherein R3 i s as
descri bed above. The conpound of formnula (Xb) then
under goes AFO (Al gar- Flynn-Oyanmada) reaction (J Med
Chem 2000, 43, 3752-3760) as represented by reaction
schéhd)1i £ SyMbRESI B 5ElaaﬂﬂvEBcampoasdde§§§1bed above.
Srmtar to the synthesis of conpound | Xb { quungono_
Fdetd@npodﬂﬁaXeCP@PQVHPheéﬁae %Em?%%reé Bed
crLLan X< {&elrofhpblthawhey e Ebpré@ented
ben R h P e o e At 1 v
by kespeyod $Halts In some forms, it may be desirable to
fornmul ate the actlve conpounds in phagpacedtioal |y

2T b TiG ah o o RERE B8, Feﬂum,s

readily. TRg axtive conpounds may form

pharnaceutlcally acceptable salts with both,ofganic
and i nor gar®@ aci ds. XB{

(1)
wherein Rj is as described above.
The compound of formula (Xb) then undergoes AFO (Algar-
Flynn-Oyamada) reaction (J. Med. Chem. 2000, 43, 3752-3760) as represented
by reaction (IT):

o O. Ry
Bz0 OH 1. 40% KOH, EtOH, dioxane Bz ‘ 1
+ R\ 2 5.49% KOH, 30% H,0,, EtOH, dioxang |
o ‘ OH
Ry O R, O
(Xb) ‘ (Xc)

(1I1)
. wherein R; and Rz are as described above.
Similar to -the. synthesis of compound IXb to compound

IXd, compound Xe is synthesized as represented by reaction

(I1II):
z0 O0.__Ry BzO O0.__Ry HO. 0._Ry
| R,X, K,CO;, DMF, rt. | Hy; Pd/C, THF, r.t. [ )
OH . - ofRz * — o2
Ry O ' Ry O R, O
(Xc) (Xd) (Xe)

(II1)

wherein R;, Rz and R; are as described above.
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?g;;g?:e physiglogically tolerated acids for salt

on nmay be organic and inorganic acids, such

wogarothkdric, sul furic, phosphorig, aceti c, CP@T$G%$ZNW&H
oxalic, malonic, salicylic, malic, fumaric, succinic
ascorbic, naleic, methanesul fonic, isethionic lactic
gl uconic, glucuronic, sulfamc, benzoic, tartéric -
panoi ¢, and the |like. The salts may be prepared by

Acti‘%zorgft@éé?g%& §£F§s 3a_se Igr mw th an equi val ent anount
rain e conventional  .ma T
frime bame ffomms m D2y cGencia by  FRatiRgh LS the
. W, t h, ;
ot e AL, o RATIC st e, S
gendErOXi @, pepasseunticar sodabd,l idnhoang, ‘%ﬂag%ﬁ}%ﬂ+f1ty

bi carbonat e sol uti ons b i ' .
and- gip ppseviqdfieapr @gtgg{geg?épn% h%ll;é;/t“%q% f%e% o(?ar%%?% e(ijf being

assiESPeCly VEegaiiyf orms somewhat in certain physica
properties such as solubility in polar so]vent

Otfies Wi sextinte sGPRBOWRYSbe Wi vaCHR tBRPREppeutically
respective free e . . .
scctSERBSEL LY LS BERC STt pongs iosmic acide.
Sui%&%pé;/at Ifiy@iomeblicamyol veokdrabens, PRaPSdi ngor  salt

ydrated forns. Such salt_forng act
Formabioe R (¥ SEORIED BPor PatIRa g (h | Theras
hydPJg%(ﬁicg{cQ%' cal lsﬁlﬁﬁfr@@f abl ghespuemrticsuch agetiayer eitric,
et hanol - Phar maceut i cal | y accept apl e carriers The ...
oxaBit} vemadwpiunds ildcyddcd hatatHC myPRgFabe a>ucc e

ascorbic, maleic, methanesulfonic, isethionic, 1lactic,
gluconic, glucuronic, sulfamic, benzoic, tartaric, pamoic,
and the like;

The salts may be prepared by contacting a free base
form with an equivalent amount of the desired acid in the
conventional  manner. The . free base forms may Dbe
regenerated by freating the salt form with a base. For
example, dilute aqueous pase solutions may be utilized.
Dilute aqueous sodium hydroxide, potassium carbonate,
ammonia, and sodium bicarbonate solutions may be suitable
for this purpose. ‘

The - free base forms-may differ from their reépectivé
salt forms somewhat in certain physical properties such as
solubility in polar solvent. Otherwise, the salts may be
equivalent to - their - respective free base forms for
purposes of the invention. |

The active compounds may exist in unsolvated as well
as solvated forms, including hydrated forms. Such ‘salt
forms of the active compound may be provided or mixed
prior to use with a physiologically acceptable solvent

such as water or ethanol.
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conventi onal pharmaceutical carrier or excipient, and

in addition, may include other nedicinal agents,
w@ba@rieaeut i cal agents, carriers, adjuvants, ePCI/SG2006/000392

Exanpl es of suitable pharmaceutical carriers include

phosphat e buffered saline solutions, water, enulsions,

such as oil/water emul sions, various types of wetting

agents, sterile solutions etc. Other suitable

phar maceutical carriers are described in Remngton 's

Phar maceuti cal Sciences Mack Publishing Conpany, a
Phawagrist Hca bl ¥regeeprtakic| garhi€rfield, or in U S.

Phl%enagg'e%kr% N adoauLap%edl 8RdrdBP3mayl IHYlude a
ConposItions conprising such carriers may be )
cond@iibed Bd phy roamesriticedal caet heds onbgEcspient, and in
adm nistration Admnistration,of .th Is conpgyBdss,
'add%ﬁ%ﬁmosedrﬁﬁfein}qéi%%ﬁe! gp%ﬁbr iﬁeggkéé%}Opria?e ®

pha RRAESRELEL 1 Calyepmposidiniersiay abg uvantised @ut. vEZa@RY) eSS
of the acceptabl e nodes of adm njstration, or osphate
of phaitabbet | CRPTPOSCEEHCAE e GRIANCTE dEPFLRYS. PRESP

des o Lhi stk gRsand pharrmceshiital bys, such as
bUfg%E%%ta%ﬁggﬁ%an§%%?E eﬁfﬁery may i ncl ude oral,
oil AdAtar st emtishons, devaveoysi ntyhesf opi oessing, agents,

sem -solid, .[yophiljzed er, Lo d tical
StGFb}ﬁB.S?HQtdé%ﬁge o ms ggégfncﬁﬁ%%éééﬁ%etgg§§&gceutfca
carsyePesi tald esgePitised Sofih elratimgaon bar Phgemacentical

capsul es, powders, solutions, suspensigns, . or
Sciemcesel Maok tAiblisbdindpr EPBPEBYY iR lﬁw'z"tﬂ%ao%%ggeffgrr%ce

texEUi {S\bl{ﬁh{gr ﬁ{éﬂh,e afdm nist patd on s MR Losegenal
Fbrﬁula:y, 1857-1859, (1990). Compositions comprising such

carriers may be formulated by conventional methods.

Mode of administration

Administration of . the active compounds disclosed
herein, in pure. form .or in an appropriate pharmaceﬁtical
composition, may be carried out via any of the acceptable
modes of administration or pharmaceutically acceptable
‘means of delivery.. The modes of adminiétrat‘ion and
:pharmacéutically accepitab,le means of delivery -m;y inqlude
oral -administration or delivery in the form pf 'solid,
semi-solid, lyophilized powder, or 1liquid dosage forms.
The .dosage forms.  may include tablets, suppositories,
pills, soft .elastic -and hard gelatin capsules, powders,
" solutions, suspensions, or aerosols, or the like,
preferably in wunit dosage forms suitable for simple
administration of precise dosages.

Oral administration of the disclosed active compounds
may be effected by preparing a mixture of the disclosed

active compounds with an inert diluent or with an
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Oral adm nistration of the disclosed active conpounds
may be effected by preparing a mxture of the
walb@clhosesl active conpounds with an inert dil uREIE/SG2006/000392

with anassim | able edible carrier, or they nmay be
enclosed in hard or so ft shell gelatin capsules, or
they nmay be conpressed into tablets, or they may be
incorporated directly with the food of the diet. For

assimalabher mubitlicc gdmCARSy r 20F ortheyhenady s dosedcdOsefe in

B G R, it BT gnnseche

compFO6568, Depsuleshletsxirsr suspgnshays,bsyripsprporated
wafers, and the Lik Such conposit

dirgebpyr ¥ithndhenyfeedt £fn Tk ?Fve%ggﬁﬁ%ﬁgb thgrgpeutic

adnfAPYPEaPYoNe! Qrbﬁepe&£§810§8h9058611‘réOmbéxhpogﬁaap may be
consisting of about 0.1%to about 70% about 0.5%to

1ncab§ura65% whidut evsipieapbut BoY, ugesut 19y theapderm of
1ngﬁ%:/f. ggﬁflgg gto %%%Lélt 1 9Q%yp e tablelgestr 08Q5§ules,

and ke ‘may dl so cont ai n
ellﬁﬂkEQWB@@pe@sﬁbmdﬁr synﬁpsaswg&@msnagauanthe ababaa Such
cornstarch, or gelatin; exckglents such as d#ﬁalc um

irve

compReiphaRe; andi sPRERGIATY SagdRy,  RIFHY
com?&@ﬁ&g iRoLat 9m§h§1rtc by aldigitc Betcbrantséhectédefram the

ricant, such as nmgnesi im stearate; and a
grospeebeaiagingent, aboett 45 Sudroskoutactee @pout 0.5% to
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erry "avoring nay be
andVﬁBButhB°daéa§BouﬁlBoﬁorn1|s a capsule, it may
contain, in addition to naterlals of the abov H%ﬁ?’l?ke

|| dhed et VaPehgs, pills, capsulés “an

may also contain the following: a binder, such és gum
tragacanth, acacia, cornstarch, or gelatin; excipients,
such as dicalcium phosphate; a disintegrating agent, such
as corn starch, potato starch, alginic acid and the like;
a lubricant, such as magnesium stearate; and a sweetening
agent, such as sucrose, lactose or saccharin or a
flavoring agent, such as -peppermint, oil of wintergreen,
or cherry flavoring may be added. When the dosage unit
form is a capsule, it -may contain, in addition to
materials of the above type, a liquid carrier. Various
other materials may be present as coatings or to otherwise
modify the physical form of the dosage unit. For instance,
tableté, pills, or capsules may be coated with shellac,
sugar or both. A syrup of elixir may contain the active
compounds sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dye and fla.vorings,
such as cherry or orange flavor. Apparently, any material
used in preparing any dosage unit form should be

pharmaceutically pure and substantially non-toxic in the
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other materials may be present as coatings or to
ot herwi se nodify the physical formof the dosage unit.
wao-on7omasance, tablets, pills, or capsul es mayP@GESG2006/000392
coated with shellac, sugar or both. syrup of elixir
may contain the active conpounds sucrose as a
sweet eni ng agent, methyl and propyl parabens as
preservatives, a dye and flavorings, such as cherry or
amo@hRBIenbhdyei:. ARPaiRtd Yon ANYhEREEEiGE usmgpounds may be
~ preparing any dosage unit form should be .
incphgorated: i caAhty pup¥siRdnefhsiedRasa | y Rishaekionn and
forh]gﬁ%gmé%ts. enpl oyed. In addition, the active conpounds
. |ﬁcorporated i nto sustained-rel ease preparation
ﬁn¢hfe0r nutaivens corpmunds | velicorpmeads Beseligsednay be
herein may be adm nistered parenteral :
admipdSEeiE; cﬁ’%‘é‘?rl“iﬁr%gjr%t iOnstH r?ﬁ%ra%égfg%%% -actg yartons
of CAPUNGSs@Boisge hasever Huiprauogi gal | fraeceptzdd e or
salts may be prepared in water suitabl ixed with a
phagmaicadiogritca 1siyc h a8S SRR prspyt T el o&‘? prepared
Di_sper.si b [ I gui
£ 081 JBY ] 304 be ared i Bugleveenok, |iautH
wa &iyefﬁ&?enegglycé?s,_aﬁﬁﬁ%?xtures tRereof and inoils
hydrddigaiopgndielant csendi Dispersfiossornge @lduske thegpared
. preparations_may,contain eservat | op ent -
in gH_éWﬁrSfl' mi &f@é?’éanﬁ)gk?%ﬁi‘%ﬁar ﬁagég}%éal &?éc{)r ﬁsﬁlg{{]@res
thedddablga f P bALECt AR ISEraByatPCuddistiens eof storage
aqueous sol utions or dispersions and, sterile omdq{s
andf agse, t heesxt PREPRAAES QS SpiEpar aPPbALBS astPB%“%‘ﬁipeet"a ive to
i_nj ect.abl e {i i Lops. In all cases, the
PrSYs rﬁ?’set goIZOQ“L eroﬁlzn%%%n% ?ﬁ%éeﬁ%ui d to the extent
The pharmaceutical forms suitable for injectable use

in

may include sterile aqueous solutions or dispersions and
sterile powders for. .the extémporaneous preparation of
sterile .injectable solutions or dispersions. In all cases,
the form must be sterile and must be fluid to the extent
that easy syringability exists. It must be stable under
the conditions 6f manufacture and storage and must be
preserved against the contaminating action of
microorganisms, such as .bacteria and fungi. The carrier
may be a solvent or dispersién‘ medium containing, for
example, water,; ethanol, polyol (for example, glycerol,
propylene giycol, and liquid polyethylene gl‘ycol, and the
like), suitable mixtures thereof, Aand'vegetable oils. The
proper fluidity may be maintained, for example, by the use
of a coating, such as lecithin, by the mainténance of the
.requiited particle size in the case of dispersion and by
'the use of surfactants. The prevention of the action of
microorganisms may be . brought about by various

antibacterial and antifungal agents, for example,
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that easy syringability exists. It nust be stable

under the conditions of manufacture and storage and
woreew/o4pr eser ved agai nst the contam nati ng arCT/662006/000392

m cr oorgani sms, such as bacteria and fungi. The

carrier may be a solvent or dispersion nedium

containing for exanple, water, ethanol, polyol (for

exanpl e, cero opyl ene . g ycol qu
Pargyefst hy@é}l ‘@}W’%ﬂgf’anékfsﬂé’ll'l K& bJS({JI? %{ié Eﬂ% Gresats
and helLaf;keand vegetable oils. The proper fluidity may
be nmai ntai ned, for exanple, by the use of a coating,
such as IeC|th|n by the mai ntenance of the required

lparllcl e Size,] Qe case of dispersion and by the use

A Lk 5g{d5 prevention of the action of
M anor ganises cmpdnds bnoughmaammwbyca/hly ogsceptable
anti bacterial and antif
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amdH{TRIIPSE@ - waDd &5@y|&é§en&ﬂﬁ§nu§bhabl&ﬁrd@iggefﬂﬁactors
active conpounds in pharnmaceutically acceptabl e form

inaimding gdre nectiatied <Pf=1 Eh?hépﬁﬁééthccé%qf‘v’oé‘f"r"écﬁ“\?eloyed'

anunt RPN ¢ Va{di8loh Ofof  the
thef act% orasb\l\,lpinlc(%1 gér#é)t e act|V| ty the specific

conpmaindsthaplaped bddie weigbbli getensl i hgabi, | efgt Rnd

of action of the_conpounds; the.a bady t
a3 feriof aF R BPERERE oy CRRd AT BRC: REUBat o T PN TRl on
theanfiaté B £Ofe,RGWALRL I AlHONdridecbabenat iener ehieorgevdei ty
drug conbi nation; the severity of the particu

of di thase psixitientlagnd diheepsei emtafdr g Eﬁt m@ptient

undergoing treatment.

Active compounds as a therapeutic agent

It has been surprisingly found that the active
compounds of general formula (I). may be capable of
innibiting both the 3CL proteinases (3CL MP™) of SARS-CoV
‘and common cold virus (HCoV-229E antigenic type). Hence,
the disclosed active compounds may be capable of
inhibiting the viral replication of both SARS-CoV and the
acute nasopharyngitis virus. The active compounds may be
envisaged as being useful in the treatment of patients

suffering from SARS and the acute nasopharyngitis.

Examples
. Non-limiting -embodiments of the disclosed active
compounds will be further described in greater detail by
reference to specific Examples, which should not be
construed -as in any way limiting the scope of the

invention.
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Active conpounds as a therapeutic agent It has been
surprisingly found that the active conpounds of
w@esenzii4s ornul a (1) may be capabl e of inhibitPES6EE000392
the 3CL proteinases (3CL Mro) of SARS-CoV :and conmnon
cold virus (HCoV-229E antigenic type) . Hence, the
di scl osed active conpounds nmay be capabl e of
inhibiting the viral replication of both SARS-CoV and
thﬁnﬁcuggﬁﬁﬁ§ggbaryn@ﬁémﬁcgigps. Wwhee act pwechbaspdundirom
ma e envisaged as being useful in the treatqp
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Exanpl es, _whi shoul d not be_const d N n
HSGF| rﬁnstp‘% nd1BRs Zg)gop\émofg?%%gkr?%%seht ir%angélér?e ?%é} erl{{J1 sﬁo%xny'
Chié%gﬁmﬁ‘iﬁli%h WeE DYEehasedcsIenn Lahcasibtograpiys Bnd200-

ghai Chem cal Reagent Conpany, and useg:mﬁtqout
300 fmeshef ShanghaéaChenigaleBeageRtr GoTRDYat &0 -

Angl yt i.cal | n-| aye c Hgr LI Méﬁ
PRV et ChpEReaBten LS, Giote 01 vas
meaShi-8a) in Sil cepiddhrysediber Ol WMSEWr Smdt depbphydi point

~ 200- 300 nmesh (Shanghai_ .Chem g n .
appERRhYS ARG GErESHGEC ETRES: I\/gﬁqr}]g- Sofgonance
(NMR VP pMRs EaRIF e gl fed @@PId | Bryickabe AMX-d OBONMR 4 (IS as

mel ting point apparatus w thout correction. Nuclear.,.
TMS irag Gitend geds oPahERS ( MPRE spRReFtedeld g?*vgﬁﬁs oR€y million

(pp%[u%§eﬁdwﬁ¥fg¥aw¥%%d!é%€§amethylsilane. Proton coupling

patterns weré described as singlet (s), doublet (d),

n&oﬁgany,

triplet (t), quartet (q), multiplet (m), and broad (br).
Low— ‘and high-resolution mass spectra (LRMS and HRMS) were
given with electric and electrospray ionization (EI and
EST) produced by Finnigan MAT-95 and LCQ~DECA

spectrometer.

Preparation of Active Compounds
Example 1
Step i— Preparation of 2—(2,2~diphenyl—benzo[1,3]dioxolan—

S—yl)—3f5;7ﬁtrihydroxy—benzopyran~4~one(IXb)

A mixture of quercetin IXa (5 g, 15 mmol) and Ph,CCl,
(8.5 mi, 45 mmol) din-a 50 mL round bottom flask was
‘stirred at 180 °C for 10 min. The reaction mixture was
purified by flash chromatography on silica gel and eluted
with a mixture of EtOAc/petroleum ether (1:4, v/v) to
afford IXb‘(2.5ug, 37 ¢) as a yellow solid: Mp 239-240 °C,
1§-NMR (DMSO-d6) &: 6.22 (1H, d), 6.50 (1H, d), 7.26 (1H,
d), 7.44-7.60 (10H, m), 7.80-7.83 (2H, m).

31



TM5) . Chenical shifts were reported in parts per
mllion (ppm d) downfield fromtetranethylsilane.
we@e@rorsigdupl i ng patterns were described as siPgl/e6G2006900392
, doublet (d) , triplet (t) , quartet (q) , nultiplet
(m , and broad (br) . Low and high-resol ution nass
spectra (LRVS and HRVS) were given with electric and
el ectrospray |on|zat|on
Stepl I’2|’YI .v'nl L5 ‘. 2 nf- = e
5-v3f -éle—BeD%%Q%%%@&%&ﬁyﬁr%ﬁkﬂmwdmﬁ
2= (2, 2- olpnenyl-oenzoll 3jdioxolan- 5-yI) -3,
benﬁO?ytanhﬂdrgﬁv @éﬁzddyran 4-one (1 Xb) A mxture of
quer ceti.n a ol Cca -
45 ture O‘éOI%E r((J)GEr#JT %om frﬁb%;msa%s%%%edﬁoata P
glul;&@eoqtof qr g],O o ;7 fﬁinell)eantil &aCos x{Qre2was Purdi fimed.) in

by flash chromato | d I o
DNES (5 ol €6 EROAE S Do o i crrBregatatey ) rrle M1
for2hfohd dr?gér_(% &h, BHeVPaddionyRhkewrsohiad pdured into

239- 240 0C , NVR (DMBO-d6) d: 6.22 (IH d 650
Wat@rH (%) )mL) 732'@i (¢¥Fr§c}“—ed Fith EENe 168, %0 mL) . The

80 7 83 t .
At o g e cesen wion
anh?d?bﬁ%&ra@ﬁfhylgfﬂdapymmhosmh-5condensed under reduced.
: [ roxy enzopyran- 4-on L Xc- 1) A m xt.
ﬂpre(S@usreg Thy s2 4] Frodyeh SBF%ﬁBeda- B3l Eéldfsl;gl(edp f‘é@l‘”h

chromAf R thaQﬁlKgﬁiﬁcéOgéa Gnd & awewl yitA BVmiGfude of
was stir roomtenperature o f about 21Cfor016h
9,

Et%mf@etapg@mm Ritheradididn WM urte vaEtpudr def St of
1 %). MS-ESI 797 [M+H]+.

Step 3: Quercetin-3-0-p-D-glucopyranoside (IA-1)

A mixture of IXc-1 (160 mg, 0.2 mmol), 10% palladium
on charcoal (20 mg), and EtOH (20 mL) was stirred at 25 °C
for 24 h in an atmosphere of hydrogen. The catalyst was
filtered and the -filtrate was concentrated under reduced
pressure to . dryness. The crude product obtained was
purified by flash chromatography on silica gel ‘and eluted
.with a mixture of EtOAc/petroleum ether (1:2, v/v} to
- affoxd : S C 2-(3, 4-dihydroxyphenyl) -3-0-f-D~
tetraacetylglucdpyranosyl—S,7Fdihydroxy-benzopyran~4-one
(IXd-1) 62 mg. MS-ESI 633 [M+H]".

To a solution of IXd-1 (50 mg, 0.079 mmol) in
methanol (10 mL), NaOMe (5 mg, 0.09 mmol) was added and
the resultant solution was stirred at room temperature of
about 21°C for 1 h. The solution was neutralized by passage
down a Dowex 50 (H') ion-exchange resin. The resin was
filtered and the filtrate'was concentrated to afford IA-1
(30 mg, 81 %). Mp 172-174°C 1H-NMR (DMSO-d6) &: 3.1-3.8(7H,
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water (50 nL) and extracted with EtOAc (3 x 30 nl)
The conbi ned organic | ayer was washed with water,
waleiogd73it h anhydrous MgSO 4, filtered and conPErSezho6/000392
under reduced pressure. The crude product obtained was
purified by flash chromat ography on silica gel arid
eluted with a m xture of .EtOAc/petroleum ether (1:4,
viv) to afford I Xc-~-1 (0.16 g, 31 %9. MS-ESI 797
m), [ Mtlbt1uSt ep 3 6.Q0éRHet id) 3- 6- 4B-(DHgl WdbpyPalddilde d) .
(1A-1) A mxture of C- 16 [ ). s
7-6bé?ﬁadﬂﬁn1éﬁ*ﬁ%%ﬁc%géﬁwﬁél%g)q?ﬂg%d?%gEﬁrggg ﬁ%%f%%éated
std.rr 2/pg S , 2fotinéin48p. abgwsphere of
(leﬁ§%?ogg%&?%h£6%g%g?§st was filtered and the filtrate
was concentrated under reduced pressure to dryness.
The crude product obtq&gggprgszpurified by fl ash
e

chr omat ogr aphy on silica and eluted with a m xture
ouePcét EhOhchpptpojelaceohpranbs2dedIdy20o afford .

Z-(3,4-di hydr oxyphenyl ) - 3- 0- . _ .
. 'b-éﬂ@f%ﬁé@r%%rg’éﬁ‘ﬁé?‘i\ﬁsgwyrano“d‘a (IA=2) was
- di hydr -RERZ OGP BEddr&Nandl ¥@teriGd snths NBx&fble 1
preéﬁgefng&q A om0 1 Xd | (50 ng. 0.079 L
but muEing rusieidanoeteRHoRey - DNRIVB Y2 Iag togRo - mbPP-ace
was added and .t nt.s ign was stirred at
aceF8§ﬁ??8ﬁ%é?ﬁ?&?gsgéfgg%%? %TCQF% %'H . The sol ution
wagspguikal bredo iy mass age: aioverd av DoweMp 5087 +HL 20§ C. The

i-on- exchange r esi The resin was filtered d
overplir atkefhsWasnc t?%té&ﬁﬁ?eﬁVSrfﬁ%Qﬁ)KBgﬁﬁgyﬁgfqﬁﬁz’

~ 72-134Cx1 O dp)3 7 TH,3. &) 3. K79 (AH, 8,
DMS?) 285/?1%‘, g.;éé’ 365_2"6'25,%&?’5,(]' B37(1H,3. &) 3. 8(.7H ()

C 6. 43 (1H d.) .6
6.40 (8%, (M, &.B2 (1K, b1 (724-‘5;1{%)}, .d)\/S-ESfSGZég'[%I)rI'-ﬂ Mp-EST
265 YR 4Bk 2ESA) CH A &hicd c21H21012 [M+H]+ 465.1053,

found 465.1067.

Example 3

~Quercetin~3—0~B~D~arabinopyranoside(IA~3)

Quercetin—3~0—B—D~arabinopyranoside(IA~3) ' was
prepared by the same procedure and materials as Example 1
‘but  using using acetobromo-a-D-pyranoarabinose to replace
‘acetobromo-a-D-pyranoglucose in step 2.

.37mg yellow solid was obtained with Mp 41-44°C. The
-overall yield was 40.7% (last two steps). 1H-NMR (400Hz,
DMSO-d6). &: 3.20-3.80(6H, m), 5.30(1H, d), 6.23(1H, 4),
6.44 (1H, d), 6.87(1H, d), 7.66(1lH, d), 7.69(1H, d). MS-ESI
435[M+H]+, HRMS . (ESI) m/z calculated CooH190117  [M+H]+
435.0927, found 435.0909.
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C2i H2i 012 [M+H| + 465. 1033, found 465. 1067 . Exanple
2 Quercetin-3-0- b-D-gal actopyranoside(lA-2)
wax@roetieh- 3- O b- D-gal act opyranosi de (1 A-2) WaST/SG2006/000392

prepared by the sanme procedure and materials as

Exanpl e 1 but using using acetobrono-

a- D-pyranogal act ose to repl ace acet obr ono-

- D-pyranogl ucose in step 2 .. 75ng yellow solid was

obt aL ned with Mp 187- 18Fagele the overall yield was
ouetfals (a9t o 40 SLeRO)-ol LR (4002, DUBO 06 d - 3
@Qekﬂetdn)—B@—&Z—(Dl—lﬁucd:@yz:aﬂo@M&HAw))W&S7 B@(emalre@i by

. M5-ESI 46
the] 3RS BESCEGREC 1O AABSTION? Ehafprabse T Dot tsing
acegﬁ%@gﬂHJ&JﬁL ﬂ&ﬂ%ﬁﬁéﬂgémpikﬁnoﬁéﬁﬁaééA—%ketobromo—a -D-

ercetin-3 b- D- ar abi nopyr anosi de(| A-3) was

pyrpm@pjdnmstw itnh et - procedure and materials as

y%#} JﬁﬁkPQVQ§' alned with Mp 172-174 °C. The
pyranoara nose to repl ace acet obrono-

ove&aﬁ}lpyyaamgl ULOSEB8.75t glast tw@?ngtg@m ow I4biNMR (#QO0HZ ,

o B e T ] 43950
6. 2§Qr1(6"'d)m) 65443@(11H d)) ,668%3(111H di)),, 6’4546(1111-; d),

7.66(1H, d ), 7.69(1H
7. 7A35HIH B, - R%ESJ( ESt$ O RMYH] tal ciiRiSed (@zﬁémlg@nz Salca

czl%'@g& [i&f’gn 2104’ %43' 4§§ur98084§><§6@478 4

ucopyran03|de (TA-4

Example 5
ZStep‘lz Synthesis of 3’,4',7—tribenzyloxy—flavonol(VI—l)

- 1.21g of 4-benzyloxy-2-hydroxylacetophenone and 1.59g
of 3, .4-dibenzyloxybenzaldehyde were added into 20ml
solution of dioxane:ethanol (3:2).

The reaction mixture was stirred and cooled in an ice
bath to .about 0 °C before 4 ml 40% KOH was added to the
reaction mixture.

The reaction mixture was then stirred for 66 hours at
room temperature -of about 21°C. )

. After stirring, the crude product was washed with
125ml dichloromethane and three times with 40ml water,
respectively before being dried, filtered and concentrated
under reduced pressure to provide an oil mixture (about 10
mL) .

. The above o0il mixture was added to 1l6ml 5.4% NaOH,
17ml dioxane and .47ml absolute ethane alcohol while being
stirred in an ice bath so that the temperature of the

reactant solution was about 0°C.
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Quercetin-3-0- b~D-fucopyranoside (IA-4) was prepared

by the sane procedure and materials as Exanple 1 but
wa@iging7aeet obr ono- a- D- pyranof ucose to repl acePCT/SG2006/000392

acet obrono- a- Dpyranogl ucose in step 2 . 63ng yell ow

solid was obtained with Mp 172-174 0C . The overal |

yield is 38.7% (last two steps). | H NVR(400Hz,

DMSO-d6) d : 1.02(3H, d ), 3 .30-3. 60 (5H m),

5. 36111 B0% B033wakl, ddopped6intiplighed reack i®ey THXtRre,

)., 7.56(1H, . d ), 7,71 , .d . - E 449
whighg) yagy zSEéFESdCZE?E(lgl hﬁﬂ)«?ﬁq +‘B"E49§Ii‘684, [ Mgg‘gng’réﬂﬁon
nixd2el084s BXRaR! &b Si’p for ymbtiesis If Bours4 at room
, /-tribenzyl oxy-flavonol (VI-1) 1.21g of

tempegmtayiecodt 2R AAd1G@cet ophenone and 1.59g of 3
4-dl beené;éhgéyb;g%awshxg% V‘?&%dﬁ@ﬁ@@i ipien 2001 2M HCI,
sol'uti on~of "di‘oxane :ethano 3:2) . The reaction
£iliedtddt eavdsr skerdneddaptessolred and avasled baikht yagsautand

0 OC before 4 m| .40% KOH a t he reaction :

etqﬁr}&hre.re‘?ﬁ?@qtéé’&]iyon%ﬁi R A dm%‘?%e%ét ?rrg%ﬁ%‘? gotid

prdfitss. @VILng teebabuael ofyialiaut 121002 .7% Afltep steps) .
stirring, the crude product was washed with 125m

1H-ME it HERELANGSE hbed” ( 2Hes S ¢ 1Y -£GH4Hatdr, 706 (3H,

respecty v fore bei mg dnd edy) fifteogduand), 8.13(1H, -
m) ’c_on’ce%tr'a?%élgﬁﬂe?ﬁl’e?uced(qgir'egds)u're to gro(/i d(g'an oi I( ’
d).m xture (about 10 nlL) . The above oil m xture was

added to 16m 5. 4% NaOH,

Step 2: 3—O~cyclohexyl~3',4’,7—tribenzyloxy—flavonol(VII~
1

100mg VI-1, 150mg bromocyclohexane and 50mg potassium
carbonate were added into 5ml DMF. The reaction mixture
‘was warmed to 100°C and stirred for 24 hours under Ar
atmosphere. before ‘being cooled to room temperature of
about 21°C.

The reaction mixture was poured into water (50 mL)
and extracted with EtOAc (3 % 30 mL). The organic layer
was dried-with anhydrous MgSO;, and the solvent removed by
distillation - under reduced pressure. " The reminder was
.separated by column chromatography and washed with
petrolic ether:EtOAc (8:1) to provide 90mg yelldw solid
(yield 75.0%). 1H¥NMR(400Hz, DMSO-d6) &: 1.06-1.40(6H, m),
1.60(2H, m), 1.80(2H, m), 4.24(1H, m), 5.17(2H, s),
5.23(2H, s), 5.26(2H, s), 6.92(1H, d), 7.05(2H, d), 7.30-
7.50(15H, m), 7.70(1H, d), 7.84(1H, d), 8.16(1H, d).

Step 3: 3—O—cyclohexyl~3’,4’,7—trihydroxy—flavonol(IB—l)

80mg VII-1 and 20mg Pd/C (10%) were added into 20ml

absolute ethane alcohol.
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17m di oxane and 47m | absol ute et hane al cohol while
being stirred in an ice bath so that the tenperature
woRowesineact ant sol uti on was about 00C . 2.1 nPCT/SO206000392
202 was dropped into the reaction m xture, which was
stirred for 2 hours at 0 0 C. The reaction mxture
was then stirred for another 12 hours a t room
tenperature o f about . 21C. The.crude product was
acigif i-edcwibh FRMc M HAs dtiitmwsddfond2d hedusedt room
pressure and washed with water_ and ethanol
tempespberevePy taP9REl 2By o fTBE ydiT %&ﬁiénﬁ¥%lJbtwas
(ML) o pTne rald,d@hGded dRAEY (HaMmcsEpsressure to
fll‘F?Eﬁl%?/Ra(l}goF@%ﬁcocfs I8 17(2H, s ) . 5. 25(4H, s)
about7. 08(3Hmly), MWIRECH. 5¢@s (158ppaFjted 7gpgingy ) column
7. 90( 1H, , 8. 13(1H Stel 4113 Qeh¥ek BREXK -@:1)
Chr%a%???Pf"‘P’)b |‘8§§%??a\%ﬁ5‘l (%iﬁz?]il‘rsoorg Vi-T, 150ng

to tt(&j%&?gfd/él thégg?nﬁe@md%v_ﬁmﬂw«mwm%aﬁﬁdnatlépvvé?rf?e"loo C.
a e Into DVF. e rea 1 ONn ur e was t
1H-WYB (§06Hand BMFPTEE) f & Zlﬂgébﬁréghﬁgernﬂ'r %?ﬁ%ggﬁérg”'
1.8$ﬁfzﬁr e being sqqhed tp rognetegpepatu,e w) f abeny1aiCd),

€ feactlion m xtur r in r itil
) m xture was poured to water (50 iti .) HRMS

7. sandHexd)acted O ki, EH0AMSEX 368 m(+) TS for JHH%R
"(EI§oWJéanﬁéﬁ€§%§ggﬂ%ﬁ%i@Fﬁlﬁgﬁgg%ﬂgﬁdééo?ﬁguigg 1260

pressure. The rem nder was separated b y col um

chromat ogr aphy and washed wi_th petrolic ether: EtOAc

(8:1) t o provide 90@%3@%568“(1 (yield 75.0%.
3- 2 OVBRCAA L DRRARN 13- dxo QrHox¢P-§H, 5m I+

trihydroxy-flavonol (IB-2)
3—[2—(2,5—dimethoxyphenyl)—2~oxo—ethoxy]—3’,5’,7~

trihydroxy-flavonol (IB-2) was prepared by the same
procedure and materials as Example 5. However, o-bromo-2,
5-dimethoxyacetophenone was used in place - of
bromocyclohexane in step 2.

25mg yellow solid was. obtained with Mp 138-140 °C. The
yield is 25.0%. 1H-NMR(400Hz, DMSO-d6) &: 3.72(3H, s),
3.79(3H, s}, 5.33(2H, 's), 6.84-6.91(4H, m), 7.16(2H, m),
7.26(1H, d), 7.59(2H, m), 7.88(1lH,- d). MS-ESI 465[M+H]+.
HRMS . (ESI) m/=z ycalcd C25H2109 [M+H]+ 465.1186, found
465.1164.

Example 7
3—O—cycloheptyl~3',4’,7—trihydroxy—f1avonol(IB~3)

3—O—cycloheptyl—3’,4’,7—trihydroxy—flavonol (IB-3)
‘was prepared by the same procedure and materials as
Example 5. However, bromocycloheptane was used in place of

bromocyclohexane in step 2.
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1.60(2H, m, 1.80(2H, m), 4.24(1H, m) 5.17(2H, s )

, 5.23(2H, s), 5.26(2H, s ) , 6.92(1H d ) , 7.05(2H,
wa@2007/0754480- 7.50U5H, m) , 7.7Q(1H, d ) , 7. 8BCWH;2066/000392

), 8.16(1H, d ) . Step 3 : 3-0-cvclohexyl-3" ,4"

, 7-trihydroxy-flavonol (I1B-1) 80ng VII-1 and 20ng Pd/C

(10% were added into 20m absol ute et hane al cohol. The

reaction mxture was stirred for 24 hours at room

t eTReREt Wed 1&fw ahslid 24&s bheaiewct anttipriqeu68-%ASC. The

filtered and then concentrated under ce ess

yield sht 7. f: IR0 Wper BTG nf Colap =1 €dten,
r n ed it 16)|g ﬁ;heﬂa t QAa5 (1H,

m)’(gl %{%gp?’gw dg %?n%qgel?gw ?oﬁﬁl( |éLIC(d 36. 2/@5

d), 987-13cva10r; s HW&DEW@DNS’@'&@) 2 (Mbb- 12880 ((16)#? 5) -

m), 60(2H, m ), 6
el o) & # lCO‘7 4‘?3??%%5 “% 57%?&3%55, found
382719Q6(IH d ) . I\/B—EI 368 (M), 286 (100%. HRVS ( El)

m z cal cd C21H2006 (M+) 368. 1258, found 368. 1260.
Exanple 6 3- [2- (2, 5-dinethoxyphenyl) -2~o0xo0-ethoxy]
- -3 5", 7- trihydroxyghdnpien@ (1B-2) 3- [2 (2,
5-di mat hoxyphenyl ) -2-oxo-é&thoxy] -3 ,5
3- (21, Bhydihyxdro-Heavzor{dl, Q]Icaﬁaww%-ﬂmwww

rocedure.and nmgterial s as Exanpl e 5 . However,
Eﬁgx&@ﬁﬁ-—%@—@ﬂe&&@y@eetophenone was used in place

of shrenBcyEglraRRHAd Bt o] &ioxAbmy-ylinamesay) € was

obt ai ned vvlthl\/p138 140 OC The yield is 25@(% th
37, bt NviRTiposexYDIEOvBYC « (B7A) (313 s prepazsh(dy the
sam® - p?ogéégrlfle Snd Bat84i61 Dlab4hhxdRpre 7516(Bblete), 2-

bromomethyl~-2, 3-dihydro-benzoll, 4]dioxane was used in

place of bromocyclohexane in step 2.

90mg yellow solid was obtained. 1H-NMR (400Hz, DMSO-
.d6) &: 2.38(3H, s), 2.45(3H, s), 4.67(2H, s), 5.21(2H, s),
7.25-7.46(7H, m), 7.55(1H, s), 7.84(1H, d), 7.94(1H, s),
.8.47(1H, d), 8.61(1H, s). MS-ESI 460 [MtH]+.

Example 9
3- (2-oxo-tetrahydrofuran-3-yl-oxy) -3’ ,5",7-trihydroxy-
flavonol (IB-5)
3- (2—-oxo-tetrahydrofuran-3-yl-oxy) -3, 5,7~

trihydroxy-fflavdnol (IB-5) was prepared by the same
‘procedure and materials. as Example 5. Howeirer, 3~bromo-
dihydrofuran-2-ketone - was used in "place of
bromocyclohexane in step 2. |

29mg yellow solid was obtained. 1H-NMR (400Hz, DMSO-
dé). &: 4.69(2H, s), 5.20(2H, s), 7.31-7.46(4H, m),
7.55(2H, d), 7.73(1H, d), 7.84(1H, d), 7.94(1H, s),
8.06(1H, d), 8.48(1H, d), 8.62(1H, s). MS-ESI 557 [M+H]+.
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7.26(1H, d ), 7.59(2H, m), 7.88(1H, d). Ms ESI
465[ MtHl +. HRVS . (ESI) m z cal cd C25H21®0 [ M+H] +
wae®7018465 found 465.1164. Exanple 7 S-O cycl oP€psgoog000392

,4 " ,7-trihydroxy-f . lavonol (I1B-3) 3-0-cycloheptyl-3'

, 4" ,7-trihydroxy-f lavonol (IB-3) was prepared by the

sane procedure and materials as Exanple 5 . However,

br onocycl ohept ane was used in place of

bronocycl ohexane in stExampld X0 yel | ow solid was

obtained with Mp 68-71C. The yield was 75.0% .J H NWR
2- (2 ABOBEhydschanyodly 41 dioganp—bgy ()m3|r d\rOXIYQ L4H, m

benyy dSthy o kapSa BReO vilo3H. m). 7 45 (14 d).

(1@@({@ B#Rﬂlﬁy(iEb)—bafhzodal,éd G2 2ER G5 Y3 SR nes: T~
ben%?%gggigén%g$grﬁg%(—ag§ 8(?%—2()5.was %&Pé(ﬁ'éfeﬁe%o t|-h% same

ro&é&ﬂ)éér oxyaf Ixﬁ\é{@@maiw As) @:ar@es -5lj hybvweebenzo 31, 3-
di oxan- 2-yl - met hoxy) -

dthdrprh?dﬂQiQfﬂﬂé@@ﬁépe(ﬁBﬁQFm&%9%§¥ﬂ%u¥RPb?s?ﬂelgaﬁgace
d .. Ho 2 -
of B JeSTHER PIO BRI RIR BB . O e, vas used
i 0. ﬁl;aq&ldfombrmmnycdmhem@meumeld stle 2ovenaky ydiglslyis

i d bt . DVBOde) d : 2. 38
15‘§ng,(‘¢§'\3?§}“—%§5. g“%(@ﬁ%gw [LM?'“ 67 (2H, Zc,) , 5. 21

(2H. s ) . 7 . 25-7 . 46 (7H, n),7.55(1H,s),7
. 84 (IH d) , 7. 94 (IH ) 47 (1H,. d) , 8.
61 (IH, s ) . Ms-ES| PR l.

2—(2;3~dihydro~benzo[l,4]dioxan—6—yl)~3~Ofcyclohexyl—7~

' benzyloxy—benzopyran ~-4~one (VII-2)

" VII-2 was prepared by the same procedure and
materials as Example 5 but using VI-2 to replace Vi-1l in
step 2. '

200mg -yellow solid was obtained (yield 83.3%). MS-ESI
499 [M+H]+.

Example 12
2—(2,3-dihydro~benzo[l,4]dioxan-6~yl)—3—O-cyclohexyl—7~

_hydroxy-benzopyran —4-one (IB-6)
100mg VII-2 and 20mg Pd/C (10%) were added into 20ml

absolute ethane alcohol. The reaction mixture was stirred
for 24 hours at room temperature of about 21°C, filtered
and then concentrated under reduced pressure to about 2 ml.
The mixture was -then separated by column ch;omatog;aphy
.and washed with petrolic ether:EtOAc (2:1) to yield 55mg
of a yellow solid (yield 69.6%). Mp 137-139°C. 1H-
NMR (400Hz, DMSO-d6) &: 1.06-1.40(6H, m), 1.60(2H, m),
1.80(2H,m), 4.10(1H, m), 4.34(4H, t), 6.94(2H, m),
7.04(1H, d), 7.65(2H, m), 7.92(1H, d). MS-EI 394 (M+), 312
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Exanmple 9 3- (2-oxo-tetrahydrofuran-3-yl-oxy) -3 , 5
, 7-trihydroxyflavonol (IB-5) 3-

W@ 26000T518%t r ahydr of uran- 3-yl -oxy) -3 , 5, 7-PCT/SG2006/000392
tri hydroxy-flavonol (1B-5) was prepared by the sane
procedure and materials as Exanple 5 . However,

3- bronodi hydr of uran- 2-ketone was used in place of
bronocycl ohexane in step 2 . 29ng yell ow solid was

(10@%6“ s | e NVRn(400HZ cubiBEd6)a C,38,R8( AM+)s 394.1431,

s), 7 .31-7 .46 (4H, m), 7.55(2H, d),
foumd7:§(9ﬂH14c1§ 7. 84(1H d), 7.94(1H, s ), 8.06(1H, d
), 8.48(1H, d ), 8 .62 (IH s ) . Ms-ESI 557
[ MiH] +. Exanpl e 10 2- (2, 3-dihydro-benzo [1, 4
] di oxan-6-yl) -3-hydr oxyEicanleémzyﬂll’oxy- benzopyr an--4-one

Me t{uVI_Z ), 2" ;23 g:]di dr.o- benzo[

benabﬁwa%dz}%ﬁéless@m —w\ﬁ%ﬁiﬁﬁiﬁé anphanm erials as

Exanpl e 5 . HOwever, - di hydro-benzo] |

4] Mﬁ@%a/ﬁe 6- ﬂm[ﬁm(@eﬁyéﬂém@éf% %q{]m‘lalc%lqﬁam@ yl)-7-

h d%o rPezf‘@r{% bdte 0-6grpelhow

Y % g{%&gned Cgé’ran? yiﬁgld ?s 15q5%(tvvo as

,preptaepﬂ) b WBERS| s38ié [m&eleﬂedur}'ﬁ(ammi emadteziall®, as preparing
dj hydr o- ben di 0X

IB- ﬁen’z?l ngglﬁf‘z % c‘;ﬂ)o /2 olﬁlé‘e ( %s%ﬁz) m@FByEy—nggG%é)f:gté to

repﬂb%@alb%d;nbyc§mmé)rocedure and materials as
Exanple 5 but using VI-2 to replace VI-| in '
320 mg vyellow solid was obtained (yield 89.6%).

Mpl168-170°C. 1H-NMR(400Hz, DMSO-d6) o: 1.86(2H, m),

2.42(2H, t), 3.56(3H, s), 3.97(2H, t), 4.34(4H, m),

6.92(2H, m), 7.03(1H, d), 7.55(2H, m), 7.91(1H, d). MS-EI

412 (M+), 101 (100%). HRMS (EI) m/z calcd C22H2008 (M+)

412.1138, found 412.1159.

Biological Studies
Example 14

Binding activity assay of some compounds and 3CL

- proteinase of SARS and common cold virus.

The study on <+the binding property pbetween the
compounds of 3-alkoxy substituted-2,5,7-tri substituted
‘benzopyran-4-one and 3CL  proteinase was based on SPR
(Surface Plasmon Resonance) techniques. The instrument
used was Biacore 3000 (Biacore AB, Uppsala, Sweden).

The following studies were undertaken with isolated
:SARS 3CL proteinase and 3CL proteinase of common cold

virus
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step 2 . 200ng yell ow solid was obtained (yield
83.3% . MS-ESI 499 [M+H +. Exanple 12 2- (2
wWQ 3s0diosads o- benzo [1, 4 ]dioxan--yl) -3-0-cyclptiEs6L006000392
hydr oxy- benzopyran -4-one (IB-6) 100 VII-2 and 20ny
Pd/C (10% were added into 20m absol ute et hane
al cohol . The reaction m xture was stirred for 24 hours
at roomtenperature of about 21 OC filtered and then
(1)CORGRNt radrask mnekeron edoie edSPRESSBER t prabednazen . (PUAS0-
m Xtureé was t hen separated by - col utm chromat ogr aphy

_S_fxﬁjﬁglzﬁ]ﬁdvmth petrolic ether. EtOAc (2:1) to yield
ﬁ%ﬁé‘% f%({%%lﬂ O Yl th (e i @a‘ﬂ) 9 -MsTIM3GEREELI}ans was
DVSO-d6) d -1.40 (6H, m)

syn]:rfaa(xﬂd,d m )andl mi(zwmd 4. f]_nqan Shﬁygh4134<$11p.ﬁng ) Gong
0 . 65( 2H, 7.92(1H d
Blcﬁte-c Vg ‘3‘? C%ﬁo(a%b%% B v (213 e
CwsuﬂsﬂsﬁbassLCgabteﬁnék%)w&%4expm5gsedoundM394E coli
1416. Exanple 13 Meth E I h q; benz%cl
USan(ﬁ%ﬁ@ﬁﬁ%ﬂ@ﬂ)Pl@S%&%rSQQB ﬁ?%é??a roy. ﬁﬁ@ 9. Jgyprox and
Apu%#ieiﬁ@fo&%ﬁ ﬁ)rANﬁt hB@olAcrmr{ 2ch #3ma Bo b AyEyoblenzd lular

i oxa
an&ydmbe«yub@nszyiiagy4n@rtéwglso>@y] ownt Apbaraters- 7P degthod

roce
to (ORATTIE | BE PREEYane ThHL bt UeThy hafhil® e
in - Métlréb@tl@zﬁ chﬂhﬂge Mmmglsﬁcnhexpumflmlmg gatl gwass
solid was obtained (yield, 89.6% .
spectrometric characterization or 3C-like protease of SARS
coronavirus by H. Sun et al. Protein Expression and
Purification 32 (2003) 302-308.

+

(2) -Expression and purification of SARS CoV 3CL proteinase

POE30-3CL expression plasmid constructed by our lab
‘was used to transform M15 E. coli. SARS 3CL proteinase was
purified by ‘NTA Ni column. A method to express and purify
SARS - CoV 3CL proteinase can be seen in Molecular: cloning,
expression, purification and = mass spectrometric
characterization of 3C-like protease of SARS coronavirus
by H. Sun -et.al., Protein Expression and Purification, 32

(2003) , pages 302 to 308.

Absorbance at 280nm was measured for the freshly
prepared protein by U-2010 spectrophotometer  (HITACH
Company) and the concentration of protein was calculated.
The results were used for the screening of inhibitors and
IC50 determination. A particularly useful parameter for
enzyme inhibitors is the IC50 value. The IC50 value
indicates the concentration of the active compound which

inhibits 50% of the enzymatic activity.
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Mpl 68-170C. | H NVR(400Hz, DVMSO-d6) d : 1.86 (2H, m),
2.42(2H, t ), 3.56(3H, s ), 3.97(2H, t ) , 4.34(4H m
W0 2008/082¢2H, m), 7 .03 (IH d ), 7.55 (2H, mPCT/FG2004/000392
(IH, d). Ms-EI 412 (Mm+), 101 (100%. HRMS (ElI) mz
cal cd C22H2008 (M+) 412.1138, found 412.1159.
Bi ol ogi cal Studi es Exanple 14 Binding activity assay
of sone conpounds and 3CL protei nase of SARS and
conmmon cold virus . The study on the binding property
bet ween t he conpounds of 3-al koxy
(3)submitined Xy proteip@s$et ut ed benzopyran- 4- one and

ot ei na S n,SPR rhace ol A/PN
Rg§6ﬁ%ﬁ%éyﬁizﬁknlq&gggsgﬁg ﬁﬁétpggghggﬂség}was Bﬂg%%rgsed
to 38R81 (B aconplABg Uppsedan ShedertiveéTheompbhipdisngnd the
studi es_were undertaken wth, isol at §%§A§S CL
enzym e HELRE aFHCACEHr o B FEL T ¢ 88&8 Vidts§y '
bas@els?ﬂélshéuﬁb' Q@i f\RE13EH polgnase CPREIBLISARDE 10
CLpro) Fluorescent substrate

mi Detbﬂ-gﬂ KNIBOQSERKMEhns hadWsy BN ARd anfl- 889 %i néd/v)
r@éﬁgﬂgggzsgggsp Gong Bi ot echnology Limted

pr ot ei nase was expressed in M5
E . @cﬂl MISi Ngeekpiles i-ai mpithyiagh ioopstopyclt edcarlomiiimide

30 vector_ and ified th 1 I
OB SR B AL AT b b 1 macso
we%ﬁﬁi’iémhﬂleﬂilﬁ/at}@_i:@é@r ¥indA &) &@eed 0 teonshe Uciurififce of

3CL expression plasm d can be seen
the chip under the control of Biacore 3000 Software. Then,

the chip (CM5 Biacore AB, Uppsala, Sweden) was activated
with 5 pL/min for 7 minute.

SARS-CoV 3CLP*® was diluted with 10 mM sodium acetate

buffer at pH 4.3 to a concentration -of 25 pg/mL and

immobilized to the surface of sensor chip CM5 at 5pL/min.
Finally, . unreacted protease was blocked by- injecting 1 M
ethanolamine-HC1 at pH 8.5 for 7 min. The final coupling

amount was 4000 resonance units (RU).

(4) The screening of compounds

The active compounds synthésizéd in Examples 1 to 13
were dissolved in 100% DMSO, with the final concentration
of 10mM, and then diluted by damping fluid HBS-EP to lpM\
and 10uM. The. final concentration of DMSO was 0.1%.

The binding activity of compounds to SARS 3CL

proteinase was determined by the value of RU.

(5) Dynamic test -

The compounds were diluted to different
concentrations (801» M. 56u M, 39.21uM, 27.4p M. 19.2p M. 13.4

P M and 9.4 1 M) with HBS-EP buffer and injected at a
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in Mol ecul ar cloning, expression, purification and
mass spectronetric characterization of 3C-|ike
w@e@veades of SARS coronavirus by H . Sun et al PCP8G2006/M00392

Expression and Purification 32 (2003) 302-308. (2)

Expression and purification of SARS CoV 3CL proteinase

pQE30- 3CL expression plasm d constructed by our |ab

was used to transform M5 E . coli. SARS 3CL .
conBE@hel Ngsewasepushf i @t/ fyn Nl Ni2 %3¢ UnBenboretrhad t @ere

express and purify SARS CoV 3CL protei nase can be seen.
proceskedechy arawt am hpca bkpr esgitoractping f ifeqt | srnasgecific

Ss ect.rometrjc c ri [ « 3C.Li

bl R s AR o s T Hen €S gpokffieters (xp)
werBr ot=gidl yl2et esgs g and Pylidhiadat idata 32202008} s, paggsam

302 to 308. Absorbance at 280nm wa asured for the
(Blﬁﬁ§§ﬁp?tﬂP§p§rédSﬁF&W@ﬁﬁ'bﬁnﬁﬁﬁﬁﬁa§ﬁ§gtrophotoneter

(H TACH Conmpany) and the concentration of protein was

calcul ated. The results were used for the screening of
(6)i Bxpertioentadd re€®d tget ermi nation. A particularly

useful _parameter for z i.nhi bi Sqis+hhe 1 €530 -

Va|%8_g$h§§‘ va Jg%?n%$§ %@Q&gh ?éo%&e%%rgfigﬁ or P
1, the-3cting aewagQundywhihelsiizeli bats &@8coibédie above were

~enzymatic activity.(3) Coyplin 3CL pratei nase A
detarnsoed 00 PRRELoIe ABRCUBISEI JOL SREAHL AR Ricett fhe
resﬁﬁ@%y%%b%?%Q%HnanQEﬁﬁ%n]Fmﬁﬂgﬁk'Ve conmpounds and the

enzynme. After cleaning, the Biacore 3000 table was set
to base line using danping fluid of HBS-EP consisting

of 10 pi M Hepes, 150 WNIN%gblé3fﬂw EDTA and 0. 005%
(v/v) )

KD (pM)
No Name :
SARS 3CL HCV 3CL
1 IA-1 26.7 288
2 IA-3 13.2 3.76
3 IA-4 104 5.75
4 IB-1 33.7 3.52
5 IB-3 33.5 1.51
6 TB-4 16.8 2.60

‘It can be seen from the data of Table 1 that the
compounds (IA-1, IA-3, TIA-4, IB-1, IB-3 and IB-4) couple
.strongly wifh the SARS 3CL. The compounds (IA-3, IA-4,IB~
1, 1IB-3 and 1IB-4) have high affinity with HCV 3CL
proteinases. However, TIA-1l- and IA-4 had weaker affinity
with HCV 3CL and SARS 3CL protease than other compounds,
reépectively. It might -suggest that  the affinity

selectivity change. because of the structural alteration.

(7) IC50 determination
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surfactant P20, pH7 .4 . 0.2 M N-ethyl -

- di et hyl am nopropyl carbodiin de (EDC) and 50 mM
W(lxlattwmvmtg/sucm nimde (NHS) with 1:1 ratio werBCT/SG2006/000392
automatically mxed and injected to the surface of the
chip under the control of Biacore 3000 Software. Then,

the chip (GWb Biacore AB, Uppsala, Sweden) was
activated with 5 nL/mn for 7 mnute. SARS-CoV 3CLpro

(7485 @il B4 D MO oM Spdli um acetate buffer at pH 4.3

to a concentration of 25 ng/nL and i mobilized to t he
surfeceimhibbhtor eRtHVENE atIG) nPh. SEFRaqly the active

unr ea ted rot bl o
COMRIKET anic ne I—%Iﬁgt W%ﬁ gS@egﬁ%s%J ec‘géggl #glulsured by
flnﬁ:maﬁTh ctefrg:@rmums%mmud@oo emsnggncetuansge(RU) (FRED) - An
€ screening o ounds The active.co
ex el HeE “Bé?ﬁne§ai‘t €13 5w &Psggfnveg i Ro1G6YLes
ta{ﬁ@%& d“trbé$§%é'rﬁﬁc&%@cenféébhﬁﬁt@&ylcnkynaﬂdméhenbuman

[ uted by dan(‘g{ln% fluid HBS-EP to I nM and | O
- cofamavizenchit réti BH ft DVBO weNAS 194 0Fhé Tpi n‘{%%)é” "Bages

‘ ivit coRpQu &in
Lol 4t 10817 OTRE 2k P, eyt neee oy
préxiReEEls wese dyhuhedltzeddl fa‘oewcardlrcg)ncieqnt rehe onsleguvage

mMs 56U 39.2 mM 27.4
sparE HENFY - WWPRS HBSIEBNG Y F‘&u T‘nilgc\e/gli)edo at aconsl? Rrate

of [ 1OMEOf ;30 rEkhmisa .at BRC. SeNser gLiH \A@eﬁquﬁrﬁiﬂeswﬂ the
by automatl cally subtracting for non-specific bulk

subrsfraict | veaisndSOMITdk - ATeSRInERFclaar GHRTEFE Py Leu-
Arg*Lys—(Dabcyl)~Met. EDANS and Dabcyl are a widely used

fluorescent—quenching molecu}ar pair.

The change in florescence intensity of the substrate
was measured by TECAN GENios Invitrogen. The change in
. florescence intensity of substrate relies on the enzymatic
activity. If +the enzyme can cleave the substrate, -the
florescence intensity will increase and reach the maximum
in the end. . The optimal excitation wavelength was 340nm,
and the optimal emission wavelehgth was 488nm for an hour.

Different concentrations (100mM~201M) of stock
solutioﬁ for the active compounds were prepared and mixed
with 1pM BCL.proteinase. The final concentration of the
flourescent substrate -was 10 pM. The volume of the
solution was 200pl, and the final concentratidﬁ of the
active compounds was 500uM~0.1pM  respectively. The
concentrations from 100mM to 20uM for the active compounds
are used as stock solutions. When they were diluted to
200pl accdrding to the ratio 1:200, the respective
concentrations are from 500uM to O.1pM.

During measurement of IC50 of the active compounds, a

blank reference was set using 0.5% DMSO. Multiple wells
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were anal yzed using a gl obal data anal ysis program
(Bl Aeval uation 3.1 software, Biacore AB). (6)
waxpeniimnt al results The KD val ues of the conpOI/AGH006/000392
(IA-1, TA-3, 1A-4, IB- 11B-3 and IB-4) synthesized as
descri bed above were determ ned for SARS 3CL and HCV
3CL proteinases and the results tabulated in Table 1
below Table 1 . KD (mM) No Nanme SARS 3CL HCVv 3CL 1
Ayls 2B - | 63 dVehaddivalids #akBtaken
werkfusef o hdhl dariple- Gnd Ehe Aoty e can e
forseenhf memsthemtata dfithaplefiereRt FRECEBRBALAGES OF the

| A-3,. LA-4, I n o]
C°m§PP8ﬂg|§ﬁﬁtﬁPﬁﬁPlE§é§; %iég %g gékggéﬁgg %%k%enﬁﬁigfons
werkB- cdicul Btddandrbi- 4ﬁh®avmbmp§¢usmﬁlr@fy-mﬁﬁ¢ilﬂyvIﬁB?ed

prot ei nases. However, | A-1 and Iﬁv4 had, wea
betyeepni thew FRMAGY 3 idd §§I§S easei%Fha{CrFeot gk

sa g)? ounds, respectively. It m ght suggest that the
Inity sel ectivity change because of the structural
al teeat LTGRO (FF liCBUdtiami AgRiewt7. IFLERErFRERREP was

éalcdiatégf%y Logistic formulae and Origin software using

non-linear fitting. The formulae used was as follows:

Where:

By is the enzyme activity of the blank reference

A(I) is the enzyme activity of various concentrations
of the active compounds

I is -the concentration of inhibitors.

(7.2) Experimental result
The IC50 results of the active compounds IA-1, IA-2,
IA-3, IA-4, and IB-1 are disclosed in Table 2.

Table 2
No Name SARS 3CL ICso (pM)
1 Ia-1 49.73
2 Ia-2 50.50
3 Ia-3 31.62
4 Ia-4 24.14
5 Is-1 33.15

It can be seen from Table 2 that the active compounds
have a high affinity with the SARS 3CL proteinase and
thereby exhibit activity in inhibiting the SARS virus.
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The inhibition activity (1C50) of sone of the active
conpounds to SARS 3CL protei nhase was neasured
whydornoriegscence resonance energy . transfer (FREFG2008000392
exenpl ary FRET nmethod can be seen in Small nol ecul es
targeting severe acute respiratory syndrone human
coronavirus by C. Wi et al. r PNAS, 101:27, (2004)
pages 10012 to 10017. The fluorescent substrate for
SARS- CoV 30 proteinase was synt hesi zed according to.
the cl eavage specifici equence Leu-d n-|-Ser)
of the substrate of tH%xﬁﬂof%?ﬁise. The am no acid
PrepRGHEncs of helsuwkstlcat €oms series compounds of 3-
EDANS- Val - Asn- Ser - Thr_-Le er-Q3dy:-Leu- :
alkaxy. pRRSEAENEEOAvet THEBANS USSR B AL NS
Ps%gf;ﬁlele%f esceRt - Ghicey meleclan Paidminfhe ofange to
in orescence intenSity of the substrate was neasured
pathyenEECANYGENied nionv itheog&@l 1PWa nehasga sti tegites cerftle 2
h intensitxliof suebst rate relies on the enzymatic
OMEIENPNEY A YHSE ehzyne can cl eave the substrate, the
f 1 apesgenes vt esigoundd | i ncrease and reach the
maxi mumin the end. The optimal excitation wavel ength
wad 03g0NHEaHA tthe optimal eni ssion wavel ength was
48 f Qs i of5f 1 concentrations
(1%gggFg%ﬁ%$§B%#£§fggﬁiﬁgﬁﬁiion for the active
coffogn s Merial irespamestlwhd mi xed with | nmM 3CL
praotei nase . .The &1"15 naaéatceoncentrati on of the :
f1 QuPe OIS (55t Was 10 MM . The vol une of the
SOl Qb mwRFer2AMN mixante t b8 &boak compemendts omsofformed

the acti ve conpounds was 50 0.1 nmMrespectively.
intphe500 tablegy by wet net%gM~and vacu&% drylng. Each

tablet has 250 mg of active compound. The ‘wet method’ is

a known methods to make tablets in the pharmaceutical
industry. Firstly, - the active compounds, Vitamin C,
Micronized silica gél and - magnesium stearate are blended
and milled to form mixed powder. Secondiy, the Colloidized
amylum is made into a paste (e.g., in a 1:10 ratio) with
water, which 1is used as ™“Binder Solution”. Lastly, the
‘binder paste is added into the powder and mixed to form a
wet mass from which the tablets are formed..
Example 16

Preparation of oral solution for a series compounds of 3-

alkoxy substituted-2,5,7-tri subsﬁituted‘benzopyran—4¥one

An oral solution was prepared for oral administration
to patients by mixing the following constituents into a
homogenous mixture:

100 g Cane sugar

5 g Sodium carboxymethyl cellulose

30 g Tween

500 g Distilled water
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concentrations from 100MMto 20nM for the active
conpounds are used as stock solutions. \Wen they were
wardoawed4i o 200m according to the ratio 1:200PCT/B€2006/000392
respective concentrations are from500nMto O I nM.
During neasurenent of 1C50 of the active conmpounds, a
bl ank reference was set using 0.5% DVMSO. Multiple
meIIfMﬁre gsed foL each sanple and the average val ue
was. t aken far_ea r Y ' rgpt °
COFEEnF?QHQﬁ%yeciﬁﬂgg%%n%ggﬁ, % %gééﬁﬁ{ft§gn69atgé the
mixPhrdi {her eRkenCanaenidaticoroert cal’cubatiedef dmg fetive
conpari son of reaction speed between t2§ S | es @it%
9 ure to

Comphendsmsaehd®@&ng V& amianIC s¥Apl asdedh of*+*
mak%”gb%bth.no%Qﬁigﬂld%goﬁUOteinase was cal cul ated by
ogi'stic fornmul ae and Origin software using non-linear
flzglng. Iﬂe fornul ae used was as follows: A(l) Where
: ois e enzyne acti Vi of .t he bl ank referenc
A(l) is the enzyme acf%%??éy%fizarious concentratigns
Pre&%xkﬁﬁoﬁpkhyec&@ﬂﬁpénﬁﬁrlésséf&e&ooompbuaﬁbo@ﬁﬁB—alkoxx

rmibitors . (7.2) Experimental result The | C50
' sublsetg&lutt§doﬁ:t5hé7’r-§mi \ﬁslbsm;mnmi hepzopyran-2rqng

I[\Q??i’ g%ﬁ%ugg'vir%g [%_ﬁ%%%&ifi_fg&s-{@?bgz2admirﬂ_blsﬂr3tﬁ.\bn to

patients by mixing the following constituents into a

homogenous mixture:
125 g active compounds
50 g Vitamin C
. 10 g Ls-Hydroxypropyl cellulose
40 g Micronized silica gel
25 g Microcrystalline cellulose
The above constituents were mixed in the presence of
. 70% ethanol used as a humectant and followed by vacuum
drying.
| 4g of . magnesium stearate was added .to make 1000
¢capsules, in which 0.125g of the active:. compounds was

present in each capsule.

Example 18

Preparation of injection medicines for a series compounds

of 3-alkoxy substituted-2,5,7-tri substituted benzopyran-

4-one

A medicine was prepared for injection into patients
by mixing the following constituents into a homogenous
mixture:

300 g active compounds

1350ml 45% ethanol

1500 g polyoxyethylene castor oil
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4 |A- 424 . 14 51B1 33 . 15 It can be seen from

Table 2 that the active conpounds have a high affinity
wowdao/oriies SARS 3CL protei nase and t hereby exhiBCT/SG2006/000392

activity in inhibiting the SARS virus. Exanple 15

Preparation of oral tablet for a series conpounds of

3- al koxy substituted-2, 5 ,7-tri substituted

benzopyran- 4-one Tablets were prepared for ora

adifiyyl ShbAbhBAebAsPahi 2htiBe Dywas Ximg i faalddWargl  then
constituentS into a honbgenous m xture : 125 activ

filterpourids naky MtaniA0l 46t¢lm HGhlsse sihecs Yaf %o 39
| oi d lgum 1H8 could be
of iR L B  EA R IDE could,
plalRd t dtet s abydwep netftted adlwadeom wighng25€5dh normal
tabl et has 250 ng of active conpound. The Lwet nethod'
salifez known nethods to make tablets in the
phar maceutical industry. Firstly., the active
conpounds. Vitamin C, Mcronized silica gel and
nmagnesi um st ear ate ar EFEPHRILENnd nilled to form
preled RondeF .  SECLREL Yent Ne 2Ealk 0 zed 28)E UB iconBiifmds
———4Eﬁ¥f}—é;1h&§%fri%fr1y-~1'n"zrﬁt*1fT* ratit o) W th water, Which
of i 3-a5Rexas stBistndentsol-&, iS5 tmasasthlvstxmt@rln@@rnmr@n-
I.Ss added into the powder and m xed to forma wet nass
4-9%m whi ch the tablets are forned.

An effervescent tablet was prepared by mixing two

-portions, namely acidic portion and basic portion.
Prepération of the grain of acidic portion
100 g active compounds
"450g Citric acid
50 g Lactose
Preparation of the grain of basic portion
390g NaHCO3
40 g Lactose
10g Aspartame
4 g Orange essence
. The homogeneous mixture of the. two portions was
:separéted into 250 parts forming about 4 g per part and

‘0.4g active compound in each part.

Applications
The .disclosed active compounds have exhibited the
ability to substantially bind with, and inhibit, both 3CL
proteinase of SARS and viruses associated with acute
nasopharyngitis.
Accordingly, the disclosed active ~compounds have
exhibited substantial anti-SARS activity and anti-acute

nasophé:yngitis activity. Accordingly, the disclosed
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Exanpl e 16 Preparation of oral solution for a series
conpounds of 3- al koxy substituted-2, 5 ,7-tri
wasriiwt ed benzopyran-4-one An oral sol uti onP@ESG2006/000392
prepared for oral administration to patients by m xing
the follow ng constituents into a honogenous m xture:
100 g Cane sugar 5 g Sodi um car boxynet hyl cellul ose 30
g Tween 500 g Distilled waterThe constituents were
activéedchhpoandhl yadte 6Qs@Eul The mmddienees tden treat a
all owed to cool to 200C before 10 g Active Conpounds
patagetsosyifprangn Ergls ¥ed t3FiHe M3aMm %E‘ Bg‘?%’kjes and

othégogeﬁgt lgislwdon. Exanple 17 Preparation of
capsu or a series conpounds of 3-al koxy

sumhblﬁu@@&d&edsabtrves@@@P@@@d@dab@nZ@é?ﬁmvakﬁnﬁﬁsy to

o e BERLE, PSRN, S B ST b

honpge BT 18 sddIrast ihad @oﬁpbuN@staVeuné$y5qu tox1city
Vitamn C. 10 g Ls-Hy dr%agpropyl | 1 ul ose 40

to \narsns zeadsi FheRoBeFC2TEE MiSRAdr yEPhI % LBl bkgne.
e e 480 e e oF v b vacium””
inhibiting patients suffering from viral infections such
as those associated'with SARS and acute nasopharyngitis.

It will be apparent that various other modifications
and adaptations of the invention will be apparent to the
person - skilled in the art after reading the foregoing
disclosure without departing from the spirit and scope of
. the invention and it is intended that all such

modifications and adaptations come within the scope of the

appended claims.
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drying . 4g of magnesium stearate was added to make
1000 capsules, in which 0.125g of the active-

W@ opouids was present in each capsul e. Exanpl BC1/8G2006/000392
Preparation of injection nedicines for a series
conmpounds of 3-al koxy substituted-2, 5,7-tri
substi tuted benzopyran- 4-one A nedicine was prepared
for injection into paCl&dms by m xing the foll ow ng
constituents into a honogenous m xture : 300 g active
conpounds 1350m 45% et hanol 1500 g pol yoxyet hyl ene

i. %ﬁ%ﬂ%rﬁhbéﬁemamgﬁﬁmlmdﬁ Urcsnvwasi giafg i ge reimgebwand
t he Iltered to make into 1000 little bottles. There
reprewes B P0ithe tiold domsb irRfe e ehbh* bot t 1 e. The
sol ution coukd be placed |nto a drip after dilution
wth 250m notya R; 19 Preparation of
ef fer vescent 1 ) or a sq I es conmpounds of 3- alkoxy

An effervesce A gpared by m xing two
portions, nanel ' rtiomynd-f@asi c portion.
Preparati on ofRst he grainjjof acidic portion 100 g

active conpounds

@
or a pharmaceutically acceptable salt thereof, wherein

is an optional double bond;

X. is independently selected from oxygen (0),
nitrogen (N) and sulfur (S):

. R; is an optionally substituted aromatic group;

R, is -selected from the group consisting of straight
or branched alkyl, alkenyl, alkynyl, cycloalkyl, lower
cycloalkenyl, heterocyclic groups, aromatic 'groups,
heteroaromatic groups, aralkyls, and glycosyl; and

R; and R, are independently selected from the group
consisting‘ of hydrogen (H), hydroxyl, nitro, amino,
cyano, imdide, thiol, -alkyl, alkenyl, alkynyl, alkoxy,
haloalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkenyl, aralkyl, and glycosyl.

2. A pﬁarmaceutical composition as claimed in claim 1,

wherein the. compound is represented by the formula (IA)
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450y Citric acid 50 g Lactose Preparation of the grain
of basic portion 390y NaHCO3 40 g Lactose 1Qg

waéspantane 4 g Orange essence The honbgeneous PECRBGL®6/000392

of the two portions was separated into 250 parts

form ng about 4 g per part and 0.4g active conmpound in
each part. Applications The disclosed active conpounds
have exhi bitedRhe abilityoto substantially bind wth,
and inhibit, both3 tei 1 SARS and vi ruses
associ ated wi thljacute rasopharlyngitis . Accordingly,
the disclosed agfive cdnpoundq| have exhi bited

substanti al anti™~JA d anti-acute
nasopharyngitis dc ccor di rgtv;Ra he
di scl osedacti ve 'Bonpounds

re useful as nedicines to
treat a patient suffering prom SARS, acute
nasopharyngitis and other rel ated di seases. The
di scl osed active conpoundqg ?e relatively easy to
synthesi ze fromreadily av abl e commerci a
materi als. The di scl osed active conpounds have very
low toxicity to humans and therefore are ideal for use
3. inm @hmnmamEpupaum(nﬂmnd%aﬁanugé il adEgikei Heschainm 1,

treating, i nhi in tlent su 5 OBEVU@W r
wherﬁahpegﬁ:cﬁﬁss%h%ﬁteg Ifroxg %% éé&giggl <5 e
alkyl, lower alkenyl, Ilower alkynyl, lower cycloalkyl,

and lower cycloalkenyl.

4. A pharmaceutical composition as claimed in claim 1,
wherein Rz and R; are independently .selected frqm the
group consisting of lower alkyl, lower alkenyl, lower

alkynyl and lower alkoxy.

5. A pharmaceutical composition as claimed in claim 1,

wherein X is oxygen.

6. A phai:mace‘utical composition as claimed in claim 1,

wherein R; is a phenyl radical.

7. A pharmaceﬁtical composition as claimed in claim .6,

wherein R; is a hydroxyl-substituted phenyl radical.

8. A pharmaceutical composition as claimed in claim 1,

wherein R; has the following structure (II):
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9.

as those associated with SARS and acute
nasopharyngitis. It will be apparent that various
w@eden7imgli fi cati ons and adaptati ons of the i NRENSGENG000392
will be apparent to the person skilled in the art
after reading the foregoing disclosure wthout
departing fromthe spirit and scope of the invention
and it is intended thatog | such nodifications and
adaptations cone within]|the scope of the appended
clainms .Clainms L. A pha naceutkﬁgl conposi tion
conpri sing a conmpound.cepresented by the foll owi ng
formula (1) : wor eutically acceptable salt
t hereof, wherein is |3 doubl e bond; X is
i ndependently sel ec  oxygen (O , nitrogen (N)
and sulfur (S) ; KR gn optionally substituted
aromatic group; R2 is a@iected fromthe group
consi sting of straight branched al ky. |, al kenyl,
al kynyl, cycloal kyl, | ower cycl oal kenyl, heterocyclic
groups, aromatic groups, heteroaronmatic groups,

aﬁa %&hsﬁ\ac%%%gﬂaW%%ﬂxpo@f@l&% a8d A4 samed npiependent |1y,
cted fromthe group consisting of hydrogen (H) |,

herhydrﬁxyis aibipheryd neadigahe, indide, thiol, alkyl,

10.

al kenyl , al kynyl, al koxy, hal oal kyl, optionally

substi t ut ed cycloalkyl, optionally substituted
C&Cb@@k&@@ﬂutumaﬂIqup@&ikgbmcasyblalmed\in claim 9,
phar maceuti cal conposjtion as cl ai S4n claim1 ,

wherein R; is a biphenyl heterocatom ra 1c

11. A pharmaceutical composition as claimed in claim 1,

wherein R; has the following structure (III):

0]

(10

12. A pharmaceutical composition as claimed in claim 1,

wherein at least one of Ry and R; are independently

hydroxyl.

13.

A pharmaceutical composition as claimed in claim 1,

wherein Rz is hydrogen and Rs is hydroxyl.

14

. ~ A pharmaceutical composition as claimed in claim 1,

wherein R; is hydroxyl and Rs is hydrogen.
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wherein the- conpound is represented by the formula
(I'A)3 . A pharmaceutical conposition as clained in
wolei7rord145 wherein R2 is selected fromthe groBOET/SG2006/000392

consi sting of |ower alkyl, |ower alkenyl, |ower

al kynyl, I ower cycloal kyl, and | ower cycl oal kenyl. 4 .

A pharmaceutical conposition as clained in claim1l
15. e%ﬁéfmgﬁeéaﬁcgﬁ ébﬁpb@@%@%ﬁd% | y158heat ed foiemnt he,

group consisting of |ower alkyl, |ower alkenyl, |ower
wheredlikynighe andompernd al kexyrepresansksy miveutiltsal 'general
£ np t|on as clained in claiml1 , wherein Xis

OI““@%V A phar maceutical conposition.as clained in

cIa|n11 . R . [ ohenyIRradlcaI 7 A
pharnaceutlca e +afted in claimé ,
wherein Ri is suc.t|tuted phenyl radica

8 . A pharnmacedti onposi tif on as clained in claim1
, Wherein Rl ha ~ png~structure (I1) :(H 9 .
A pharnmaceutical cénpositfjon as Qarr in clalm 1,

wherein Ri is a biphenyl {iradical. 10. A
phar maceutical conppsition as clained in claim9 ,
wherein Ris a biphenyl heteroatomradical. 11. A
phar maceuti cal conposi nas clained in claim1l ,
wherein Ri has the follow ng structure (Il11) : 12. A
pharnaceutical conmposition as clained in claiml
16. ? EPQEehgﬁéBlO%%mﬁEs1ﬁidﬂ“h§MC§§§méHdGﬂﬁﬂﬂﬁﬂuﬁyl
hydr o har maceuti cal conposition as clai nmed
whereinclahawlcpmpound is represente by the general

formula (V):

17. A pharmaceutical composition as claimed in claim 1,
. wherein: the compound -is represented by the general °

formula (VI):
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wherein R3 is hydrogen and R4 is hydroxyl. 14. A
phar maceuti cal conposition as clained in ciaim1l ,
wok@rers14iR3 i s hydroxyl and R 4 is hydrogen. 15PC1©(SG2006/000392
pharmaceutical conposition as claimed in.claim1l,
wherei n the conmpound is represented by t he gener al
formula (IV) : (TV) 16. pharmaceutical conposition as
claimed in claim1 , wherein the cong '
represented by the general formula (
phar maceuti cal conposition as cl ai ng
wherein the conpound IS represepts
formula (VI) :18. A pharnaceutlca
cl ai medRdn cl g :
represent ety
phar maceut i

formula (VI 2 g{ at_|east one of (i)
treati ng Severeg \cute Resi pir oribSyndrone (SARS) ,
(ii) at least gneliord{ing the synptons associ at ed
with (SARS) , ;i) tr@ating acute nasopharyngitis

and (iv) at |least aneliorating the synptons associ ated
with acute nasopharnguyls in a patient, the nethod
-conprising the step of admnistering to the patient, a
therapeutically accept abl e anount of the

18. %%%%E%%lcagm%§ﬁﬁééﬂ fgﬁoggléialméaz%ﬁnclalm 1,
whereln the compound 1is represented by the general

formula (VII):

(VID

19. A=pharméceutical composition as claimed in claim 1,
wherein the compound :is represented by the general

formula (VIII):
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21. . Anethod as clainmed in claim17, wherein the

phar maceuti cal conposition is adm nistered orally or
warpdravamal | y. 22. A nethod of inhibiting the PCT/SG2006/000392

transcription or replication of 3CL proteinase, the

met hod conprising the step of introducing , to the 3CL

prot ei nase, a conpound having a structure represented

by fornmul.a (1) : (!) or a pharmac&itically acceptable

salt thereof, wherein is an optiorjal double bond; Xis

i ndependently sel ected from oxygen ni trogen (N)

and sulfur (S) ; R is an opti pei t ut ed

aro |c group; R2 igyselectef fron1 e group

consi sched 4f kyl, al kenyl ,

alkynyl, g heterocycllc

gr oups, ' heteroaronatlc gr oups,

aral kyl's, & ;

i ndependent |'y

22l ectag f r onmphe-gHQup consi sting of
hydr ogen (H) hydroxXyl, nitro, am no, cyano, indide,
thiol, alkyl, kenyl aIkynyI al koxy, hal oal kyl
optlonally sub: |tuted cycloalkyl optionally
substituted cycl oal kenyl, aral kyl, and glycosyl. 23. A
net hod as cl ai ned |d\’ﬁ dim 22, wherein the nethod is
perfornmed in vivo. 24. A nethod as clained in claim
22, wherein the nethod is.perfornmed in vitro. 25. Use

20. %f meggggo%p LePreagated Ry tde i Ucﬁf@@ilng Severe

\cute Resipiratory Syndrome (SARS) , (ii) at least

ameliorating the symptoms associated with (SARS), (iii)
treating acute nasopharyngitis, and (iv) at least
ameliorating the symptoms 'a'ss.ociated with acute
rasopharyngitis, in a patient, the method comprising the
step .of administering to the patient, a therapeutically
acceptable amount of the pharmaceutical composition

according to claim 1.

1. . A .method as claimed in <claim 17, wherein the
éharmaceutical composition 1is administered orally or

intravenally.
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formula (1) :0 ) or a pharmaceutically acceptable salt
t hereof, wherein is an optional double bond; X is
wo pdepesident |y sel ected from oxygen (O , nitrBOgERGLIN/000392
and sulfur (S) ; Ri is an optionally substituted
aromatic group; R2 is selected fromthe group
consi sting of straight or branched al kyl, al kenyl,
22. & kymgthodyclo@l kyinhilifingycltdd kehyRNSkELSIYC i €F

.arqups, aro ic.ar et a I4C T4PBs
repl%%%%ﬁ%ﬂsﬁéaEQLgf&cggﬁgﬁiékiﬁgga%%qg%dafgg sing the
step kageggnﬂﬁ?%#ﬁjﬁﬁlSCbedﬁﬁéoﬁfﬂhqump@pnaaasigtigggpgund

~ hydrogen ., hydr ox nitro, am no, ano, i ndidey
havinchiso|StRGEHLE anw%gwm ?OEWREQ;/,(EM oal kyl
optional ly sgpstituted cycloal kyl, optionally
substituted cyskoatkenyts ~aralkyR, and glycosyl, in
[ nt for at |east one of

(SARS), (ii) ¢
associated wt RS) |,
nasopharyngi tiRs, and (iv)| at |east aneliorating the
synpt ons associ ated wi thlacute nasopharyngitis > in a
patient.26. Conpounds reﬁ%esentedfby the structura
formula (I) : CD or a pharnmaceutically acceptable salt
t hereof, wherein is an optional double bond; Xis

or a ;g%eﬁgﬁ#geﬁg%fﬂ et Edpt LRI OXYIEN thOkeor)i tHeGRAH N

X-eatRNg acute

is an optional double bond;

X is independently selected from oxygen (0),
nitrogen (N) and sulfur (S):

R; iS'aﬁ'optionally substituted aromatic group;

R, is selected from the group consisting of straight
or branched alkyl, alkenyl, alkynyl, cycloalkyl, lower
cyéloalkenyl, _heterocyclic groups, - aromatic groups,
heteroarématic.groups, aralkyls, and glycosyl; and

R; and R4 are .independently selected frém the group
consisting of ' hydrogen - (H), hydroxyl, nitro, amiﬁo,
cyano, imdide, -thiol, .alkyl, alkenyl, alkynyl, alkoxy,
haloalkyl, optionally suEStituted cycloalkyl, optionally
substituted cycloalkenyl, aralkyl, and glycosyl.

23. A method as claimed in claim 22, wherein the method

is performed in vivo.

24. A method as claimed in claim 22, wherein the method

is performed in vitro.

25. Use of a compound represented by the structural

formula (I):
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Rl is an optionally substituted aromatic group; R2 is
sel ected fromthe group consisting of straight or

whe@nobads al kyl , al kenyl, al kynyl, cycl oal kyl , PCD862006/000392

cycl oal kenyl , heterocyclic groups, aronmatic groups,
het eroaromati c groups, aral kyls, and glycosyl; and .
R3 and R are independently selected fromthe group
consi sting of hydrogen (H) , hydroxyl, nitro, am no,
cyano, indide-, thiol, alkyl, alkenyl, alkynyl,
al koxy, hal oBékyl_opti |1y supstituted cycl oal kyl,
optional ly subs¥ enyl, aral kyl, .and
gl ycosyl, for Juse in jredicine. 27. Conpounds as
clainmed in cladf ereirjjsaid nedicine is for at
| east one of ( 52 & vexe Acute Resipiratory
Syndronme (SARSY , (ii) a Ieast’8ﬁ§T$brating t he
synpt ons assocﬁated withlj(SARS) , (iii) treating acute
nasopharyngitis, and (ivp at |east aneliorating the
synptons associ ated wi th acute nasopharyngitis, in a
patient.28. A kit for at(g)east one of (i) treating
Severe Acute Resipiratory Syndronme (SARS) , (ii) at

or alpEstmareliicatlng@cheptyhpeoaslassberaréd B SL8ARS)

,-(Lid) treating -acufe, nas aryngitis,.and (iv) at

| east arel3drR TP ed%’%ﬁ;gggﬂ‘BXQSsoci ated with acute
ﬂﬁsoﬁgaf Ygidpsnddie By Paldearictdde kirbmcomuyigemg: (@),
p

armaceutical fornulation as defined in claim1l ; and
nitrogen r () iamd swkfwdniHi stering said pharmaceutica

R; is an optionally substituted aromatic group;

R, is selected from the group consisting of straight
or branched alkyl,- alkenyl, alkynyl, cycloalkyl, . lower
cycloalkenyl, heterocyclic  groups, -aromatic groups,
heteroaromatic groups, aralkyls, and glycosyl: and

R; and R; are independently selected from the group
consisting of hydrogen (H), hydroxyl, nitro, aminq,
cyano, imdide, thiol, -alkyl, alkenyl, alkynyl, alkoxy,
haloalkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkenyl, aralkyl, and glycosyl,

in the manufacture of a medicament for at least one
6f (i) treating :Severe Acute Respiratory Syndrome (SARS),
(ii) at least ameliorating the symptoms associated 'with
(SARS), (iii) treating acute nasopharyngitis, and (iv) at
least ameliorating the. symptoms associated with acute

nasopharyngitis, in a patient.
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formul ation to said patient.
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26. Compounds represented by the structural formula (I):

@

or a pharmaceutically acceptable salt thereof, wherein

is an‘optional double bond;

X is indépendently selected from oxygen (0),
nitrogen (N) and sulfur (S):;

R; is an optionally substituted aromatic group;

Ry is selected from the group consisting of straight
or'-Branched. alkyl, alkenyl, alkynyl, cycloalkyl, 1lower
cycloalkenyl, -heterocyclic groups, aromatic  groups,
heterocaromatic groups, aralkyls, and glycosyl; and
R3 and Ry are independently selected from the group
consisting of hydrogen (H), hydroxyl, nitro, amino,
cyanao, imdide, - thiol, alkyl, alkenyl, alkynyl, alkoxy,
héloalkyl, optionally substituted cycloalkyl, optionally:
substituted cycloalkenyl, aralkyl, and glycosyl, for use

in medicine.

27. Compounds as claimed in claim 26, wherein said
medicine is for at least one of (i) treating Severe Acute
Resipiratory Syndrome (SARS), (ii) at least ameliorating
the symptoms associated with (SARS), (iii) treating acute
nasopharyngitis, - and (iv) at least ameliorating the
symptoms associated with acute nasopharyngitis, in a

patient.
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28. A kit for at least one of (i) treating Severe Acute
Resipiratory Syndrome (SARS), (ii) at least ameliorating
the symptoms associated with (SARS), (iii) treating acute
nasopharyngitis, and (iv) at least ameliorating the
symptoms associated with acute nasopharyngitis, in a
ﬁatient, the kit comprising:

a pharmaceutical formulation as defined in claim 1;
and ‘

instructions for administering said pharmaéeutical

formulation to said patient.
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