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CHEMICAL COMPOUNDS WITH ANTIVIRAL ACTIVITY
AGAINST DENGUE VIRUS AND;OTHER FLAVIVIRUSES. 5

Field of application The invention is related to the pharmaceutical
mdustr)(nspemflcally describes the use of chemical com{@ﬂounds

CHEMGRING AV QLNREY FTHANRRS cHlres foPENGUE
affect or g) inhibXIEHE- MR IHER: Wdﬁé&”l%@gf:{fh@atlon cycle

10 related Wlth the virus entry into host cells and the assembly of
Fiel @SSRV Such chemical compounds are useful for the
prophylactlc and/or the therapeutic treatment of infection caused

The BYeHioVIsSaIRKaaS @aﬁ@ﬁmeawaﬁcanmye@g Ruvikusgs dSisides the
of the Art 15 The genus flavivirus co é) ses. abaout 70 viruses
% o iy oures

use ﬁfcﬁﬂ‘&lﬁ{f%8R5PB%TH8§&%"‘?5§B%%‘B| PHRYR Fansdes
[C]-[addonaiftadityimtaniidis diffdleomares)tsuth Desdengoesvinpication cycle
retat&ée\ﬂtlwlﬁ VUIH?S E@WEQ%E&%@MHE Yﬁé'%s‘%@m%? progeny virions.

ence tis virus llow fever virus, virus of St. L
Suche ﬁb@%‘l‘feﬁit@mMGﬁWGWBI‘é?T\ﬁPQSW%WIC tﬁ‘éﬁ*éois“'r‘\% therapeutic
treathRE8EIHE thRiGhRIRRIedpEINeeRENARbeE BAERYEdNACHOaNd other
.and at present vaccines approved for human use are directed
‘é{djﬁsst only three viruses from this genus. Among flavivirus,
StatP EPFHEAHUS is one of the major health problems worldwide,

especially in tropical and sub-tropical. Dengue virus is grouped

The IREh[RUIZXAFEEOBRRBIHEEE NI JAENS, Q@%’é’saﬁﬁ;i@ﬁ%‘l ﬁh@nﬁbfs pathogens
transmiltted to human b% ﬁtors maln Aedes ae%i/ ti m |to

resPIRRIYAIRT T dale B Er{ﬂr%’ Y B84y ”S such
as @yngmmmatis Withstlifidal siyosptGiiek- SUU’reaﬁmndﬁwttemwm Japanese

enc QT’U 9%&%%@&@@3‘3@9&@’8\"@refﬁﬁ’éeéﬂcaéb%akat:s and Murray

casiona yfatal ones, called dengue hemorrhagic fever (D
Va"%[n‘ﬂrHénHGW@@éh@@k%%ﬁPoﬁﬁ@‘{@%Eﬁﬂ%é@‘ﬁiﬁfe prrythe treatmeﬂt of

ﬂaw@ﬁ&lrﬁf@@tﬁoﬁ; ;@Q@?bﬁgéﬂvﬂa&ﬂﬁés Bﬁlﬁcﬂ%@d &bgmillﬁrﬁ@hajs)e are directed
cha idemio Themes. Epidemiol. 2:1-10

agalﬁé fgﬁfﬂ%ﬁ%g r?ﬁnf%%mo% gue 'to public health, there are
Amoﬁ‘g&%ﬂ%ﬂ? ‘@éﬁg‘u%svﬂ;@%'\ﬂﬁé' 81 4gs MGUARISAAUNSE KNS vyorldwade

disease (Chaturvedi, U. C., Shrivastava, R yNagar R. (200

espasiyul viesikas: %?Sb%f%faﬁt%ro?&é‘@fée I JovigepwRsd dgto four

seroﬂ;&é@%ﬁ%ﬂ,) NeNthe DE Nideema S}Eﬁlfltatr@aﬁﬂﬁﬁlﬁsthﬁtrapydsmmans by
based on control 2 s tomsad d

veot RSBt B B e I KAt Aohi Linque virs

may néngtr AN ontiditdies agﬂmfhéfWuwWe&ml@@ntﬁdmtomS such as

undifferentiated fever (UF), dengue fever (DF) and two more severe and

flavi

occasionally fatal ones, calied dengue hemorrhagic fever (DHF) and dengue
shock syndrome (DSS) (Guha-Sapir, D. y Schimmer, B. (2005} Dengue fever:
new paradigms for a changing epidemiology. Emerg. Themes.Epidemiol. 2:1-10).

Despite the importance of Dengue to public health, there are currently no vaccines
or antiviral drugs available against this disease (Chafurvedi, U.C., Shrivastava, R.,
y Nagar, R. (2005) Dengue vaccines: problems and prospects. Indian J Med Res.
121:639-652). Neither is there a specific treatment; therapy is based on control
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the only method of preventing dengue infection but is often
ineffective (Rico- Hesse, R. (2003) Microevolution and virulence of
dengue viruses. Adv. Virus Res. 5 59:315-341). The major
impediments to dengue vaccine development are lack of a better

symptaasr schdirgrabs atpatiesyeirsisef ehiartant defaatiabosf and bleeding,
whil SBISHRRAPPYIEaa nBIRREINY addliRnedrdgs iR EiRRE FEERIYBShirol is

does not confer long-term protective immunity agaipst reinfection
the Qi IRMRfe T ErRARIHDSETIOHESBTERBIN: K BiErygasTTective (Rico-
Hesdee 5200 3 nVilernguelaivingnd/ oitdiaNae 4 démgk WamddeddAylrus Res.
59:3i§94§ '); even worse secondary or tertiary heterologous infections
ave been associated with DHF/DSS (Halstead, S.B.,

The N«'\Eg]ﬂﬁﬂiﬁgéﬁmgmé/ fePbeRgRN/attREO SRssMRiiNsrEeeiatrddp a better
ogenesis of dengue emogrﬁ ic feve[{ﬁlv. Re)lation of
S

t d h .
undeitannc AbBHh P RHRDERE 12 Bt B RIS Lot SRR R nimal
modiolid Saitétiont 2 IBELR2S. Wiisteas, SiBtyko8B)Rathagenetis dbng-term

ngue: . i ience. 239:476-48
prodRIEL AR S8 DRGSRy R %%ﬁ?ﬁ}%@% Srotypes
(SR 4 & (HASTHERSEHETTh SRR S8 BREIDE! fhofp & Trop. Med
Hyg Efbm-EpY - etditanesshk  fezogebrMoN teptibminiseterOiogb¥8linfections have

Antibody-depen ement of dengque virus infection
e} RSPt 3D B inS ATBRES S R Ao ¥ Cohen, S
(197 olesdesiivher trlated daqaathtyasseptof siahnmendaotorrhagic fever. IV.
Relahidh 18'75'#’@\‘53&&(;&)9\6@'9 elathsRLs e stivasuassinGasdeh8red. Yale J Biol

tetravalent and able to induce simultaneously a protective
Medndéipd (127G aHAREA resBonEePaY SRk RGSsef stypadcochalienges fo
moldogaguBiMigs. Ld¢reatienuzaed retusmalenhaengietvacaines ase tgibody-
most promising.vaccine, .25 candidates (Chaturvedi, U.C. .
dop R T N AL/ B0 bAMBORRheiited! ppigagresis of

DHF DI (Eskrct8 Indidre Méd Reene2h.: B3ewes MbHelman . F-A. (1991)
Antitggs@g-éb HE \@NrNesAPRIOBENdBRJiRISH e (lacfscthigiated by

0). These have been developed by combining all four

bispegifiGr fatefiste AGALT g SE RS TG Y AERa0%IENhan Fc gamma
recefgomulationiihe vidges 3geie sbtdihectayes arrakbffastegesdairBdhas to be

; i | y : _
tetraﬁ%\'/l%]r%rt gim?%?% 2 @@{t?ﬁé% (Eﬁﬁfﬁ‘?ﬁéé’&@@n é\‘c@éé%%’eﬁtrg%ﬁg a(l) r}tfbody

| ent dengue vacc accine. 18:44-4
respphseasaitihahfoNIeraipebRIdergeRIgiuAtroduction of specific

. mutations into an infectious viral cDNA clone (Durbin, A.P.,. . ,
Live alicBHeRIA'SSRIRITY!, SRR, ‘BN SREROIE, Mop! gromiising vaccine
candriateayiChdiRnyddiurat, ,8.$Mmastav,§i_aﬁ.c. 3., Bkiars, R/ .R2005) Dengue
vacciBaNpRlE zéniB/',HFB b BsRind AN Dit0Reash S P A2888% 52 Edeiman, R,

Attenuation and immunogenicity In humans of a live dengue virus
(2008)deensiscenteoan dirieaaliti I8 BOSUEIofide nfect. Dis. 45:56-60). These

have been developed by combining all four serotypes of attenuated Dengue virus

into a tetravalent formulation; the viruses were obtained by serial passages in
primary dog kidney cells (Bhamarapravati, N. y Sufee, Y. (2000) Live attenuated
tetravalent dengue vaccine. Vaccine, 18:44-47) or by recombinant DNA
technology through introduction of specific mutations into an infectious viral cDNA
clone (Durbin, A.P., Karron, RA., Sun, W., Vaughn, D.W., Reynolds, M.J,
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deletion in its 3'-untranslated region. Am J Trop.Med Hyg.
65:405-413) or by 5 insertion of genes encoding structural proteins
(envelope protein and premembrane protein) into attenuated
strains of Dengue virus or yellow fever 17D vaccine strain

Perrgaulirakifoo TBurRgdEhdder. Arrbgh, ./ MENG. WiRng/eneck, RM.,

MurﬁM?ltEU? R, GRRigakapowas, Kopbataldndaldar ahdS inlMiaRSenicity in
y Monath T.P. (2002 ) Viremija and |mmuno§en|0|ty in

humﬂ’&?‘ﬂﬂﬂrﬁalﬁf ﬁrﬁﬁﬁ@é’? of i tetyRafe NPAT e MERAIEGE -HEhgR 0 nucleotide
deieﬁdivmnerucsvacmtafgméﬂcre@tmnsnmubmso;dﬂfmjaﬂ'mtrﬁéﬂmamw or by

msel@o}tbogfy r@%%e nsga%g@qést %t 90 M%Ff d n%qg% V'rggn'\??i@tsgs protein and

irology ive attenuate tetraval
premggeblABeCAIRIRSY CaHRMIRI %trmmptr%\ggﬁae@s_%tn@m:ﬁever 17D

vacchiYSP@YeRIehs ?afqm@@adﬂymumo Eﬂetm@éh R.. Zhang, Z.X,

Wasserman, S.S,, B dIS A., Putha ck s, KH
Weltgign B B9 GeAARRY P i ﬁ\ﬁ%u”ghlt?cemg y ¥ Monath,
T.P. 32002N V{2003) emmasenhmnag@f:d:&fmmmrbﬁtlmmvolbra’rtetﬁvafemttetravalent
yeﬂoW?e 204 89 Qﬁf}%%‘{%% hE: t?av étt-cr A\Aggu&%g)sesgkﬁ% %Q! Listment,

Sabchareon, A., Lang, J., Chant anlc , Yoksan, S., Forrat,
and paniiheshatieSPonSatviaaaytules; fmgé%rwq% Vifar oIS anyirology.

298:446- %@}m_bwaa@métecﬁwwame&ﬁeug@emww@aaatdélte(ieoﬁéntty in
20 immu emc%qﬂ a three dose re |m
g

C"”"i%? ﬁeﬁﬁ’%ﬁ\?& étt% %ISSe VG LRSI T BT e > &nd"fmunogenic
(Edetmel e/ cdfackd e, cBild ébodedial AnfEotik. 5. 23 BokeBOK.H., Tang,
D, %%ngafﬁé’éhrﬁw'—%&n Fthayania. Py, Xoksap, §oo'§?t’fﬁ%se i trial

Attanath, P., Sirivichayakul, C., Pengsaa, K. Po”aroen Anant,
of 1Q;for@H@ygmdg@Qfrwalgagg(ﬁj@gewatggﬂeggug yacgine. Am J Trop.Med
Hyg. %mmap@mihal}sbdﬁoﬂa@a&ty annAaHeEvERoRgPNIGbKSdn, S., Forrat,
ava nt live tenu tedd ngLle vagcines in Thai agult
%‘unfaegrs lér’olez?g \sﬂecr \}//pe Zongentr%ca% Sar@oitlo aindz;};j m[(ﬁ{mfn-Ananf
Chambgeeemm 3. Tropmed HYG. 68: Z@Zlamamah@tsaﬁha@éﬁm pafety and

;mmMeWaf 1R PP Ceo¥a e RSN 0Bt Egﬂ@tfaieﬁt XS dhuated dengue

Raengsakulsrach, B., Christ- Schmldt H., Gilson, Zahradnik

vaccyigs Ry Qgnis, H’W@WﬁéoéjL naef0995 EEWJRE%% Y32 3§9-109.

Sab{R86bhSafetyan d/imDhandgemicity, oF attersate & dehagu, \Rrug ttanath, P.,
g ines ( p Y%

s D e Rk B o Sl

Jagsiedagialént oﬁﬂ’@ﬂé&es{ﬁhm{en@{m&@m@ﬁhd NDHERAPE0)Safety  and
imm&@é@@mﬂp,d% SHENBBRI  Be- M@ﬁ@@@a%ﬁg&@tv&cﬁ«/@&wmaf adult

Nichols, R., Yoksan, S.

Vol s BB B T R Lo, SRl CRRSs. AT
TropyMdonaily. T6B: 22606 LiKerattenlizaednchineGonyellow fevethn, G., Van

Afbeﬁe@gltﬁutxeﬁ 2 (@hwlxaw;%mgeeﬁ Ehasg;Lebnicaldrial  cison,

for safety and immunogenicity: effect of yellow feveerre |mmun|a/
K., Zahrmsliton M. Vaughn, D.W., Innis, B.L., Saluzzo, J.F., y Hoke, C.H., Jr.

(2001) Safety and immunogenicity of aftenuated dengue virus vaccines (Aventis

"7

Pasteur) in human volunteers. Vaccine. 19:3179-3188) just like monovalent
formulations of {wo chimeric tetravalent candidates (ChimericVax DEN-2 and
rDEN4A30) (Guirakhoo, F., Kitchener, S., Morrison, D., Forrat, R., McCarthy, K.,
Nichols, R., Yoksan, S., Duan, X., Ermak, T.H., Kanesa-Thasan, N., Bedford, .,
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cross neutralizing antibody responses to all 4 dengue serotypes.
Hum. Vaccin. 5 2:60-67. Durbin, A.P., Whitehead, S.S., McArthur,

J., Perreault, JR., Blaney, J.E., Jr., Thumar, B., Murphy, B.R., y
Karron, R.A. (2005) rDEN4delta30, a live attenuated dengue virus
Langyple Auaotimdiehdidatte yisameimmbndgedit, re atfighiyated chimeric
yeﬂonFé?}g?% Dokl adel MUHNSEBENINIGGLINS. BRASELPARY tral for

her vaccine candidates have been developed using different

safeaftra@gr@gnwasc@o iffeed leHelrts ‘FXERiRES BB st lidigtion of
crosyanaineszang HNkoraceinesndetorebathy J(2R7 pMatniees Hum. Vacein.
2:60% Ipst dengue: 9vfwet"he""<5’f§'§r1;@ @gﬁ’ date Vﬁ(?%)“@sﬁ Blaney, J.E.

i
anced evelo ment stai es nam

Jr, ZELQW Z%O)NSW@ral%ﬁheSeP@aﬁmda?eé indqeéprotedivelta3n, a live

atte IRNBIRARONDE N AiMAl SpersIT LRakele, Ks"béfé’lﬁﬁﬁsl&ntemc and
2003) Formalin-inactivated whole virus and ?g P%Z) anz %) Other
i

hfghéfuWfﬂ%mmg’aﬁﬁégfwauv/ﬁE?Rés’

vacclne BendarstesLhaharioed. d,éb&eﬂmmdl\msiﬁgaddfele,nlf_cqﬂazte@es such as
I B. It ri r

lnactf_‘?/aetég VI’E%SG\.II%OCIE%G%) g%gg g‘ilfll% l%mg%%ﬁf% (%OIE%BGF%\U& %BCCIHES

(Homé@@mbfnda@ﬂzé@@wa@ﬁnwafnﬁ@@ﬁé ddnifem 6f awerent candidate

vaccﬂ%&ﬁﬁa%%ﬁ@@%%@ﬁlﬁéﬁﬂ@TW%UCF%MWQ@QHVEUBM& 21:254-
nhuman 20 prlmates Vacgine, 24:3165-3171. Rawprakas

260) S8 SR e D ERIRPL e DLl TS Coobiliy anml
modéls, Wukéis,] KBhasg AinBlanRo2603). , AoPoater/iact(e@ed) whole virus and
reco%m %ﬁ:ﬁﬁ%ﬁﬁé‘%@%é YaRoRg Slisls Reuitdizing Hermfda L.,

antibo y to all four virus serotypes in rhesus maca ues. Virolog

Bermis b iy o Aborertl Brsd koo, B Wartnez
R., ReyRNIageRYSAUMageineseeMnaingaAb wittRosareicaagien, G., y
ones, uce long-ter ntibod espon e, require
o KR T R S Pl Boman 1 o
the Heowewee?, alvedopnieatedt aszemvammnnanm@rﬂtmﬂs@v@ravonhuman

primJIS8AYaRIARE S Seksas: ACHEYR FIR-ARPKOPEBLEe S HEman, A., Skinner,

attenuation of each serotype to ensure minimum reactogemuty

C.. YAt niaxdPauiesintin GiEaentein/ i dein 7R, S ALERIHER, §. & Forter, K.

(200@5%@@&03@&3\8!@%&{@@0@ Erkelgdsid. elaitgn8uiralizing antibody fo

sa-Th san, N.. Vau (2003)
al S S S e o e R MR omd e

Live %@éﬂﬁﬁt&é‘%ﬁ!ﬂ@ VAR ApeMis &1 %ey SREE60S @NQIQ/HH@H@:EQE&ﬁparmg

between different Dengue virus serotypes (Raviprakash, K

with BONERRIFAHRT RS BRTER BIUPE Y S BRANEEY, r@aﬁﬁaS% fequire a
smaWu, Sudhb&ass, SnpPulationenadd yalRorgendtali2006)sA cistheritiowever,

deveff%g %'F%?de’igfa‘gvgm\fé‘ﬁ%m&%%c'ﬁ%é‘%&éﬁ'Qﬂsé‘&%ﬂ 6@’&8 Alich as

I virus serotypes I esus macagues. Virology. 353: 166-173);
achieygsifre annaepriatrelevet ﬁfﬂé@ﬂéﬁt@@a@ﬁ%h' seretypedufpsure m!mmum

reacfsydiitifhabyaeeRMiin immunogenicity (Edeiman, R., Wasserman, S.S.,
Bodison, S.A., Putnak, R.J., Eckels, K.H., Tang, D., Kanesa-Thasan, N., Vaughn,
D.W., Innis, B.L., y Sun, W. (2003) Phase | trial of 16 formulations of a tetravalent
live-attenuated dengue vaccine. Am J Trop.Med Hyg. 69:48-60; avoid interference
between different Dengue virus serotypes (Raviprakash, K., Apt, D., Brinkman, A.,
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5 safe and immunogenic in individuals previously infected with

other flavivirus. Recent studies demonstrated that immunization -

with the monovalent chimeric ChimericVax DEN-2 vaccine

candidate in yellow fever-immune individuals does not cause
Skinmeerferevizegl Ve Atervated Enimerio.yéowSidyaian§ueypeoRen, J., vy
Pon‘épwnfé%@rfxg) EHZ%M?%W&&A?Q%SS?@HA'%\/H'%Ja‘locffﬁé‘_‘?/% nrge_ufrau’izing

_Immunogenicity: 10 eftect of yellow fever pre-immunity in induction
antingry s sih EUF MR SRRy N ERPBIS B 63 FNeS- dérdaey. 353 166-173);

ens FErONNSSIcTBIerss pretebneh [Hpimiens ssrdhpdenrlopmeit #iHivaccine is
attenuated virus vaccines, since it can no} be iSC%?JJ

t. .
st ARG SR B BB U2k Gt MBS fevivis
Recgivistudss tdenomsiratedstivathiomoesiraitbprepibrtibs onoausimgthehimeric
ChinfEHELRIR DN SUSRE TR RIGARIRE i LEIRG MRUE-RRRRY qg&i{ﬁﬁﬁais does

are generally contraindicated for immunocompromised individuals
not SRS JBISTIREEER WitR IHRMIFISRA RGBT VaMgs dengue type 2
(Chif=dRlmeDER2( 28R ¢nPergEsVREHNES arproacamie dinishlingogenicity:
effec?"cg}lméefl%hp}g' é‘rS :5r619?c7) Llnr:]uP d(rjrgti%%' tc%rtmetc;? \(/;%%nt Jor rlaJ\ Iazgion aptibod
requiryes a muﬁlplé) osage immunization regimen. S ThEahtiral 4
resptisetfeegresénterggeodeaitbmesivd herercaenathef dorntgtiens on the
develi? , GERRCIAWRRIN RIS R SRUETAIQRSIRASS not be discount the

(a _ove-mention_edzi which make it impossible to obtainan =~
PosSiH¥ R GSRANEHUh BRMWERR. YATS it 2arb Wid SR gitdng rise to a
new bloclekeyithronessesof vireheajlicationcayelegutiz asesisoal tusirulent

into hos larico,, L.B., Pujol. C.A., Zibetti, R.G., Faria..P.C,
phe s FERR TR e, s o€ B BB fdleste o
immapeEHEPERTNASHof SufdddalsolyRitthatftRssagdiistigengueitiirus Human
ImmihE8ERALEE] Vil Ug-gelnbme RNG00%) ERlhBIVEEERES- approach the
i 66:,103;1},’],0. O&o WoII'lg%er W., Rocgo, I.M,, Coimbra, T.L,, .
nisig Jik, SR {PsERRbwERiPMAY- (B0 o ik dH AP Rhdorpiation
requpespertieltigé sotadedngaladiatieanregisagainst yellow fever virus
(BeH111 strain) and dengue 1 30 virus (Hawaii strain). Antiviral
The Redvisa dberepg. PRjeEOiA. aEdrsdk AltgmRtiveafickieanent of dengue

dise&g%n%a)éﬁﬁaiﬁ%%ﬂféﬁ’ %‘ﬁe M@%@%@éﬁéﬁ%@@ﬂﬁ@é’%%mned) which
aclan nyprias m tnhe r seaweed. mnogongrus 1oruiosuys

ek R CorE A LB S VBB AP e M tors are
desighetivioCherk Bhepriotkese d8389))ipaticrssicg sliohrals entry of virus
into RO RIQIGHLISRBNP'BPAR 0P ¢ FEPHIRHOR P FARNSRR, Noseda, M.D.,

Niyomrattanakit, P., Hannongbua, S., Angsuthanasombat, C., y
Duarieatz Mhineidt, B2168) CompditfeinHitiofdriie Refililie \ifusulfated
poly$dSchantioe dyatsastohy sy viheliespepiisereeseniingerotype and host

olyprotein cleavage sites. Bioch Biophys Res C ..
ool e R e e e g G Bces, AV Coimbra, T
Gorin, P.A., y Sierakowski, M.R. (2003} In vitro and in vivo antiviral properties of

sulfated galactomannans against yellow fever virus (BeH111 strain) and dengue 1
virus (Hawali strain). Antiviral Res. 60:201-208. Pujol, C.A., Estevez, J M.,
Carlucci, M.J., Ciancia, M., Cerezo, A.S., y Damonte, E.B. (2002) Nove! DL-
galactan hybrids from the red seaweed Gymnogongrus torulosus are potent

inhibitors of herpes simplex virus and dengue virus. Antivir.Chem Chemother.



10

15

20

25

30

Tomassini, J.E, Carroll, S.S., Tomei, L., Altamura, S., Bhat, B.,

Bartholomew, L., Bosserman, M.R., Ceccacci, A., Colwell, L.F.,

Cortese, R.; De Francesco, R., Eldrup, A.B., Getty, K.L., Hou,

X.S., LaFemina, R.L., Ludmerer, S.W., MacCoss, M., McMasters,
13:8B:4R), Sralckrsinlyl ¥¥ . viGiseolybr8sim dhdapizdaph, FloreSamamakom, P,
Sanéﬁ%%();c g@?ﬁ%ﬁﬁm ¥ Ol esisianss Qor‘SObJA E%thanasombat C.y

chain-térmihating ribonucleoside analogs that | |n it hepatitis C
Katzgpmei@plGalefdn Vitrypetiise dribiioprsf 4@1@4’9@1 vigisaf$S serine

proted) BarégienasserapliéC eeraraiing Pohjioniekid Bgelmes. Biochem

. D., Deu 2000 | id
Bion et AT v UL RodIEk S b SR (oo 6
Tomgtsis, of Enru@a&@lln&@hd“gmmgs ﬁfﬂae’:@rm@la&‘mi‘c Beu@arthnfomew L.,
Boss\é'ﬁ%,? 4mﬁ§4 %é%cé{é!&*tw KooinigrsPE Ton 8ISk Bpd-898nkesco, R,

oms

Eldr ‘@aﬁa‘?ﬁoﬁféﬂ‘n rﬁé :akﬁ&eﬁ%hﬁ%’ﬁﬁﬁeﬁ&uekﬂ%q%cgﬂ irMacCoss,
M., M&Ma.ﬁ’@ﬁser/NQ Skadinake 755, 869648419 6). Bhibiaigdave beefiores, O.A.

entified usi arlous metho s includin ht rough . .
(200 regrbﬁrg 8%%\1{@ 18 Ing tltute for roplcgl 298%9sea eéég(Z ﬁé@nvmafmg

rfbone@fﬁnsi@@@Qalngﬁughae‘hmgmdﬂﬁ@fré%r@ngféﬁdm@aﬂmwe@#f@f J Biol
CheN-¥iFal SREBRRNES SR VAN RIBES  adskrAbiy USSR P, Frenkiel,

based on the cr stallographlc structure of viral proteins

M.P.({7880n—AKOY .- CadrRrAsIF Yy WRASKES.F: (38 pipligglucosidase
inhitiittvbitotich dtmgue virus prutiléést Nije affeusinftetiitial/steppd. 8f virion

9

morp ai 3@})&‘:‘%&8@%@9@%@9&%@ iy jc 4 @52%%%%3?% O%}ﬁﬁby, g
Pfermmﬁﬁat&%%&ndmaﬁofﬁalWﬁd&h@wm\énﬁw&r&%m’ iamond,
M.S. d&@@?‘%@&%&%@#ﬁ% iBNRiteRs iftlisiR N Berdg A2 8rk8 Ihvection in vitro

and ﬁ?&séc f@gé&@ a?%és)r? Egalns thekﬁgﬁq é4 %ﬁed using various

methf@wamnum;cﬁagBh@h&chgrmuﬂomnmgBﬁ‘ésmmaninwmtﬁ for Tropical

Dfsegﬁfa??bog) Ry eljé'cﬁgdfogt@sc:(?BtresfﬁgIRthBﬁ gﬂ?‘:@(?%rﬁ“!g and lead

A.B., Getty . Femina, Ludmerer,
disCey§y,, %é@@ﬁ@f &P%m§§té9§nw D@c%fﬂh%ﬁ RI:ViRticppiglpsign based

. on tl{?} Bryéﬂ@lmgiépﬂo]stm&lﬁée& A {20633 Gharasierization, oGarry, RF., y

n ob ate n ter atln rlbonucleo . ,
M'Chgﬁal %s thé%?%‘?blt%éggtl g’ Ié \rts® rep |on i wtrodi %e?oﬁf Nife virus
infea@vitm VARS /4L 649499)7 OYirtualisesrserRIgAdjelaecthega@iypizal compounds
librakieSapR Y. B/ M99 Sccypational stressygaciad gupportagndy 1 - (2007)

depression among_black and white professional-managerial
CompiyrtaratnRsirEH rionth. araqches [foldenti eiatyrie Rervatives as
flaviviessamnibBiters. ARDSIOANRA.., Clyides 437 IversansMdnt yofHaraenEinhibitors

agasﬁ?g%@ép'?fa‘%’&}{/‘?r% of 12, %%‘e g St 'at %’? ‘%ﬁﬁ'{“ 3%/“%?5'%)%@, L,
morpholino o | er targe ed op of ermina

Altarsigm- @Oﬁgﬁu@ur@artholomew L., Bosserman M.R., Ceccacci, A., Colwell,
L.F., Corfese, R., De Francesco, R., Eidrup, AB. Getty, KL. Hou, XS,
LaFemina, R.L., Ludmerer, SW., MacCoss, M., McMasters, D.R., Stahthut, MW.,
Ofsen, D.B., Hazuda, D.J., y Flores, O.A. (2003) Characterization of resistance fo
non-obligate chain-terminating ribonucleoside analogs that inhibit hepatitis C virus

replication in vitro. J Biol Chem. 278: 49164-49170), antisense RNA gene therapy
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Virology. 344: 439-452), passive immunity (Goncalvez, A.P., Men,

R., Wernly, C., Purcell, R.H., y Lai, C.J. (2004) Chimpanzee Fab

fragments and a derived humaniZed immunoglobulin G1 antibody

that efficiently cross-neutralize dengue type | and type 2 viruses.
(Snapp/iIna)B7 81 929 10:2284id)andiatbe rsodiahaugibd, \daral H8pestdimsamong
bfacé Saergda%//%%g%tn% erses}gﬁ!a%g?aqv%%é’r‘féwﬁ)apﬁg}‘ﬁ 'W&‘B%ﬁ"e e Q‘ftﬁ!o%: 41-79.

chopro emn non-structural ones with protease ase

Holdgativitly. aféeipolyrherBisssaretihylirafiffepssfattivity dmrfled\ g3l L., ¥
HarrRNENSBIGSRAtHYBLY oBMRHINE VIFYS BBHMANE GRILCRRGtIkRMas/s by a
very attractive strateqy for antiviral design bec_auF%,lt g%r%vgantst e ¢
mormiiRlap ARG ATHFIRS E%é@eof%eﬂﬁf?égvﬁ?ﬂ@,’?ﬁe 5 EHergpe STUCture.
Viro!pg@rte?nfis4ﬂe—ﬂaigjebmssmadm@@mmﬁcﬁm@n@@inﬁ@m&mﬁb@rnm C.,
Purcgﬁteﬁwna(?tfg"t' .@.og%g?%h\/rﬁggr‘;%% '??E%SVW%E%}?S% derived

events reduired during entry into host cell, includiig recognition of
humegirgrriraupeereieill Ol rtirorio érige liceniboepsmbsikriral dengue

type @RS Haihind tg doaaisl12ebierps Wiusthealy PoRtalLiRe viral
are the most efficient blockermf ku&&(}isorptlon to Vero cells.

J
ProtepRV IRy S 76627 77 3 Bnli TEIBH BINELA PP iy RESY =5 Snvelope
glyconerdimarendAllisonstBittyrdchaliesh, WitlStipsoigake/Mbeatie Cavtivily and
o R P L e

Blockii® EviRkoteiieiengsdo shasstlliédswngrpteinscing eoasigis @ antiviral
.three domains |, Il 25 and Il qm in,| comprise aming terminal .
deSIgggg ol

SRR IBER T759 PERa0TEL A CoH BB BTt S VIus: the
enveﬁlﬁalz;rpwﬁrit i_s [thentedoiet the aém&_r(cﬁ mmﬁ@ime_rﬁhi_sherotein _is the main
detem{ﬁgfg'g?ﬁ@@ﬁ"?ﬂl SEMRILTGirLOTRYNS 185 IMEHEAPEPBARs required

(residues 52-132 and193-280) is composed of two elongations
during i SHeBOf bRe b dRRAIAIMIESERTRIHY atioR LI ERRERAAGOE-AL: W'D ¥
Roelgdip, pnedoop ikthefusivapeptids (tembedtheded2aQfagiengue virus
residues 100-108) and the ather,lo 0 n
€ o P Bl R b e o
Virola 3% HEIENGT @ dommbisiandraiwiseib cielBiftheshreemabeaasmalison. S.L.

Schéhﬂh,Dﬁ?,m\@fﬁéu)(f%idM%ﬁc@?@tW?»h@éiﬁz,typi}%ﬁ'@oo1 ) Mutational evidence
immunoglobulin-like fold angd contains bindineg sites_ for.c

) ellujar _
for qa ISR, O™ SO HiCH (PALGRY 3682 £ Ebh ek 26
4273)l to transmembrane domain. The E protein is associated with

precursor membrane protein (preM protein) forming heterodimers.
The fp preteitlrelanas io(rascBifufe TorinteiP thand Rr sty @b tiessdomains |, I

and SXODMREIS) (ZRANisE. ofriBelmhirfahidgion, feRduéBangW433-192 and
251 2RO B by S PO R B AR VR onorit n e
thregdielesiobdll BOudtL22: Z684:26 1Bhr Albudrstahtialdomain (residues 52-132
and 193-280) is composed of fwo elongations that emanate from domain |. Each
elongation contains a loop at its tip, one loop is the fusion peptide (termed the "ca”
loop, residues 100-108) and the other loop corresponds to “ij” loop (residues 243-
248). The "hinge" is another interesting region wich atso belongs to domain |l and
is located in the interface domain I-il. Domain 1l (residues 296-395) has a typical
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portion of prM protein covers E protein protecting it against

premature fusion while it passes through the acidic environment

of the trans-Glogi network (TGN) %0 (Guirakhoo, F., Bolin, R.A., y

Roehrig, J. T. (1992) The Murray Valley encephalltls virus prM
immpmog}hwmnﬁaes fatdd degistameinto bid B pashicte sonnskhllarsrtheptors. The

e R R B R T SRR Re domain
The EOIRBRES @%@%B@é&%@%ﬁg&&rmﬁmpﬁmw prel\/l protein)

formation @f E protein dimers. in infectious mature virion. 15T
forming PRIRIREDRIGHE KRS Rl AiPR I iRe Rl rll'@dYJHF P"‘O" fo the
exooidtaise nBiangy, hst Celtsdny vecEptommediated EhdogytdsisPletnev, S.V.,

SedMEUSS b% %&R‘pP%ed é‘?rla?}gsp'j ry SORIE Wi '%‘o%ﬁl@ﬁﬁeﬁw G. (2003)

reversi issociafion o proteln imers Into “irrevers Yy trimers

StrughiRo Al @mafs&lélﬁwrys gaAsIRE. EMREANAI 2& RA0HQGKTB) A, sybstantial

pombl?'tl’fzprﬁ%r&%@%@“gml@ﬂﬁ%ﬁ%ﬁ@ﬁ%b@fﬁ&lﬁ!@ﬁ‘l@@:re fusron while
encephalitis vir s 20 e veloiﬁ?protelns uced by%é acidic pH. J

1 D37t AQIoHSB. 168) P ERLHO Phnd NG B rairS! ntvon (TGN
(GuirkeanentzalinyErotdnasrigosely fE3aR dindtiireafusialey encephalitis

virud 9IS Brotbe d@&rﬁ*&@”‘a‘?&l& OfRRRgNe Vi BU N bBQFﬁcl@sb'Q% VIHSs the

entry into host cell could be based on at least one of the followin

eXP"@ﬁ%%’g%@Hl‘R@ﬁ%r‘@l‘l&’@ BraneriARsPATi Oh =29 RN EVRiRan 797.921-

931 )amxldafélls@lﬁg r@ﬁpﬁl@;ﬁcﬂém hibiden.efrtaefusion Rresapsizeetweriteraction
mbrane st enp%som Im mbrane The first stragugé/ virion

pl@"’l/ a?rll l?&‘l’ll%%%né’h a'Bee% e o C R
Therkribeviedlyecativan sha errettasais mtoftivirestDreaiuleratadume Aty entering

hosttﬁéilgeﬂy%l?&bl%rﬁ@&%@&l‘%%@l%‘%@eﬂ%%g%‘?é %%Sslé%el% low pH in

proposéd as potential receptors in 30 certain cellular types
endogqg\ewg{}l@ gagon‘gp"gﬁ]de@e@t(lygg@s%@%pf protein dlmers into
irrevipoipiolysaeehandednhibits denglishyvir! u$tf§mﬂm okaneias/iv., Kunz, C.,

human, m tes/macrophages b %lk % irus entrv viaa,.. .
y H%Bi?depfz %? g&%ﬁgsmgqf\? 8 2% ) ené’epl‘?aﬁi‘ls virus

envel%m@fetﬁm@gusedmg@sgcmwf@réﬁ/emfg69|;fe%é’0ﬂ) The transition

frodeMF@Pff&ellﬁﬁepe@@lﬁ%eAte§%@ E’Vpr%l@ﬁa M-AosBRtanARaWEsHe fusion
K., Sarasombath, S., Birx, D.L., Steinman, R.M., Schlesinger, S.,

pmc?%%larov.ch M.A. (2003) DC-SIGN (CD209) mediates dengue

Tre S B B eH e AR e o roe St B RtEdn coui
be basggterdeigast virgsonfee it wndepaingiass iMerfeinegypf the interaction
betw%%r;t@%ré@e?r?)aﬁm%gmlée%é@glewl@s imherarnsiulfter(Sh process

b FETEAPRS, FERNSCI689 BERSOET TR ety

The FRS005:00,CRYCINRPIPEILRYNINY IR IRIEL pioited due to lack of
knowledge about the mechanism of virus Dengue attachment to the cell. Although
in recent years some molecules have been proposed as potential receptors in
certain cellular types (Chen, Y.C., Wang, S.Y., v King, C.C. (1999) Bacterial
fipopolysaccharide inhibits dengue virus infection of primary human

monocytes/macrophages by blockade of virus entry via a CD14-dependent
mechanism. J Virol. 73: 2650-2657. Tassaneelrithep, B., Burgess, T.H., Granelli-
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heparan sulfate. Nat Med. 3:866-871), whose discovery led the
identification of 10 similar compounds that interfere in vitro host
cell receptor recognition event (T%Iarico, L.B., Pujol, C.A., Zibetti,
R.G., Faria, P.C., Noseda, M.D., Duarte, M.E., y Damonte, E.B.

PipetAB0B), Theramtislkal activitkef sulgedpolgiacdatideattainstyasat, K.
vigus is depend iru ro cell ,
Sard B 8 TR SR B S0S (Y arovion, ma
(200@). PCCrA bl G 2% rersliaes. dpn®/pamiohtslecipn 2g0ymesy lendritic
cefrs?y*,%adwt@ﬁ Wﬁ.tr@%3?—‘%%_:hﬁgré?f@h%@v@%k@limﬂwgﬂ@rd%paran sulfate
orulosus are potent innipitors erpes simpiex virus an en
Prote e TR R e Ko T SRS S SRRIGIA G2 1069-
107 RoCre, hMbeﬁmmwgl‘éﬂ_EsCﬁ@ﬂr Eﬁ’.ﬂllfgt@iéﬂﬂiqﬁﬂﬂdm,WR.Maguire, T,
Hﬂeféé(fvo%.l@.,"%;ﬁﬂ:‘? NNVG-gRIVIyal PIGRSlfips Rff“'{ﬁ‘i@gﬂss,z RM. (1997)

actomannans against yellow fever virus (BeHI11 strain) 20 and

Dengyeqgtie/$ viles (MEvERREFEIR) CANBUHEIPRR sPEEID 1D S iy desge! cell
heparanMiOifatS - Ne0UAsRa. 56K e Nhdsel alclarghl, Kd, yhe aleatfcation of
. 'IT' (gOO:B%BréJa({ s'é})teic;[rup anti-RiNA Virus aemivrities thitr%gE}urREt%nnd event
SImilgL R B et A BERISX UGS SE StivisrRgs ecod
(Tal&8:0,6527 PuiReCehtlibaasRiem dasimate & thivpeedaoMhe, Harte, M.E.,
y DRRYRYIRhAtEd FpENGHEs F88) 2R RAUFSS RIS CP8He% Bes against

mice infected with Dengue virus. However, its use in” vivo as
dengiftivirals IsTRPSACREY PaIKSRAEAGRR 21 EoR6 GRih AEiIR) AR 66:105-
110.alsgdts dow, bawadability becadsecof BeplasmacRiowin bedng A.S., y

Lee, E., Pay , ung, N., Freeman, C. .y Labigs, M. (2006
D B b e R S SR IR PHE, At Soaneed
Gyrmieagoer ahibaresphatitiodianivithdder AeitRirmleR S81888 1130B8) dengue
virus! DnEPF@EANBYIER, SRRFOaG sRasSIgRCANtYIRIBLESSHA ONBECo, /M.,

_recent years thanks to resolution of crystallographic structures of
Coinlsh gl viRSS: b HERHEY oML 2 SSghih, o Cluhientzo antivi
propBrijes b ishte SaI4R00NAdigaaghbistdingold fpaecketin ther111 strain)

ngye Yiv > glveaprotein. Proc.Natl Acad Scid) S.A .
ons EEENE YOISETVERR SRR RE Y AP 4 5. won

S., Kodanss ). HowsaRer /T /akakarfy, K.0Y, Yarazsdn e M3BBpedgpectrum

anti-Bpfeimatenarebararsalthantadvibes SsQRiRigiBolyoxotungstates.

Structure, 12: 16Q7-1618) and after occurring membrane 5 fusion
Antiy, 85%3@86@% & Clements, D., y Harrison, S.C. (2004)

0 ' DPIEHBEPRAIRS (P-88
el LR WS R RR S AR g
‘“duﬁ*%ﬁ”r?&W@F‘Yl%l\ﬂms"hé‘é‘%%@é’ﬁl@‘i%ﬁ%@%ﬁv\é@ﬁofﬂ‘i’é"e\’eﬂ its use in
vivo @eVaapraNioldusiaad iR sutRRyid dhviddatidaht XotManshd also its
jow E@éﬁ@éﬁ}éﬁéj{n%ycaaﬁls%o%fsﬁsc 'p%gr%S -;:I)-:%?e?r? Vt%l’?cﬁr?ggl()ﬁce%?r%t?%avy, M.,
Young, N., Freeman, C., y Lobigs, M. (2006} Antiviral effect of the heparan sulfate
mimetic, P1-88, against dengue and encephalitic flaviviruses. Antiviral Res. 69:31-
38).

The second antiviral approach has significantly progressed over recent years
thanks to resolution of crystallographic structures of Dengue virus £ protein before
(Modis, Y., Ogata, S., Clements, D., y Harrison, S.C. (2003} A ligand-binding
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10 encephalitis virus at 2 A resolution. Nature. 375: 291-298.

Bressanelli, S., Stiasny, K., Alllson S.L., Stura, E.A., Duquerroy, .

S., Lescar, J., Heinz, F.X., y Rey, % A. (2004) Structure of a

fIaV|V|rus envelope glycoproteln in its low-pH-induced membrane
pockeisiotheardogoratibns EM/B@pé GRBcop8sERR) Aodimigtialad. Sci U.S.A. 100:

698%?5%‘?&%5%8% tpe EH&SQJfrO Gy spiuie E%Q%@E%t (esieignd-394) paker,

in‘dimme engue Vvirus 2 1n presence and

T.S. afdtmicerdf n-gclyrtsmngludbsidd 18HG Ceevsrgertionabdikanges of the
fla VI\QQQ@ g@@@@?@#ﬂ@f@ct&?@“‘ﬁ?omﬁ&’q 618093 Arigandpidingembrane

ket n ue Vir envelo oprotein._ Pro
f”S’OR %"é’& b’s&g 60 69 ”6%&) hg ?fér§n€e(%§éﬁi§r‘i” ucture of
the dbegiveo/strsietuesps priofeal mwamgmm bisthe. NHuRD 427: 313-319).

beta-hairpin (residues 268-280) which opens up a hydrophobic
The et atnfasdgtom onaiablenfiet el Baytyiyhdgaralso contributed

pos;mn@ hairRinwRsleakfied Reiarkanistaist R eleaentianz, F.X., Mand)

itiati f t hat | to f ti
ok QT aci ) SRV SR e i ok borme
encqumwmrr@ icteAnresvifitivre datexgo 08 52B%ba@$vﬁwe$@m?dd Shybtiasny,

K, ﬁ/fg)sﬁgtek(%%i éAH%auEr%s Mangdl, G Kynz o> Harisome, £ A

5) The enveiope glycoproteln from tick-borne

QOO@M%%%(H{*@ Wiug AepAyesBIUMRIPP N SUFLrEsin gl - 88ty T-induced

mentepesedidardirmbiimeithacitie Oase of ziorss) |l has hinge-like
characteristics and a hinge motion about this region would

Modisl@Vatie dntetipindtddiiarstivaboeecthe sotubiediagrent aasibrsgi-394) of
E pr&ewemmmew@ﬁg@%&@%@ﬁﬂh%@xﬂe@%éﬂ@&e@sﬁ% -octyl-B-

on the analysis of the crystallographic structure of a soluble
Do\ RSIHEAPORD BRSO, BorHEahcSp RS nanaison. S.C
(zooexiﬂemgeﬂbmﬁmtmeﬂ niglomaiigrkiluinternfas ecnffelziing glycoprotein.

Proc/lYIf gda?g [heeshald pEbilsiandn, several flavivirus. The
c

stru protein dimer in compiex with BOG revelead that

Th ﬂ&%ﬁﬁ@#@ﬁé@ﬁéﬁ@éﬂ'ymﬂﬂ%%é%@%%aﬁ%@@%@Hﬁﬂﬁhe L
line in the hydrophoblc %)jocket (Modis, Y.; Ogata, S.; Clemen

betarhaifgiliLEROESE. 5603FN %B%&Bﬁﬁﬁunﬁ%@c@ﬁ’ﬁ?ﬁ@%%ﬁt that

accovitusdeelo peciycaprotBOGER Nkt batadAait v iddbified as a key

stru Q@r%? %?r%r)t %Iroﬁl:'i? &@ &r% Sl Qﬁalllﬁ ﬁé@shﬁu'!a?'@ag%etqﬁormanon of

alrpln associlate hydro obic pocket'comprising residues
posthdémHBmaiﬁ wlﬁm@rﬁde (residues 47- 54, 128-137 and 187-207)
heneath the "kI" beta-hairpin

and |c Cco r% 19
S Al i i TG
obsedistiase rvadsebiyb&@eagaé ViReg, dnd.otHeinzirfsks Waamey £clagsz, C.;

Harr)écﬂ{og‘?@ ﬁ@é%%‘he envelope glycoprotein from tick-borne encephalitis virus
at 2 A resolution. Nature, 375: 291-298) who proposed for first-time that the base
of domain Il has hinge-like characteristics and a hinge motion about this region
would elevate the tip of domain Il above the viral membrane and bring fusion

peptide info prominence.

Their hypothesis was based on the analysis of the crystaliographic structure Qf a

soluble fragment of E protein from Tick Borne Encephaiitis virus and the existence
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Application: Children's Medical Center Corporation Modis Y,

Harrison S, Arnold B, W0/2005/(ﬁ2501, 2003). The site occupied

by BOG molecule at the domain I-1l interface was recently used

15 as a target for design inhibitors of membrane fusion process
of musitioneiituabrsaireeHingefYanegaiieMinCriane & alithrexholdepki fusion in
seveﬁa&'a%vﬁaggﬂ\(el'st 0/ SFRmbRaloHR GOMRUIAIRRALith BOG revelead

approaches to identify tetracycline derivatives as flavivirus
that thRfsitBYSaHYSIENIE. IeePesd)loNe e, WhesRBids Ehals line in the

hydrESREE RSEKe® MRS RIS Wity 4Btk ats OD. Der@@u@n r8C. (2003) A
ligan%&%a atlé)en?vg/v‘%;(i l%e Iflegg{rgF |C50 qu,%lg 067 1 ?em §3roc Natf

ed an rotein
Acadt3inbBAhadInEitth €23¢€d to |nh|b|t infection caused by
flavivirus (Aplicacion de patente: Centro de Ingenlerla Genetica y

Modigictechlol BGRROPFOIDB0 A5 871e5N2i8). BRinga &R ieassociated
hydrépPReIaRIertone RiRgIesiaiE poataioralfack &néﬁnaﬂaéer@es 47-

L

as dmogwmmwmfsEfpmiewsldmmem&:spealstf@omégtaiqsf gpinst a disease
cau ﬁ'g vepandiés lncatehi Q?ﬁeﬂi‘)@fﬁmfs%éiﬁ?ﬁ@a@ Hfa%'ﬂeﬁrgfe% (Patent

desig ned neutralizaing molecules using single chain antibody
APPAeaHEBI g AR e e Rl SR RBHRA e bitIR™ 8 ch Amold B
wo/amsieseare @3 capable of binding two, three or multiple
symmetric copies of this epitope on the surface of mature virions.

The Fitepshpiedd s BidBenaldaity shihasomainihg tipieas Wassesssly used

as e?irzgeﬁ PffB‘Paﬂ%ﬁﬁﬂesﬁﬁmﬁég‘&t?rmﬁ%ﬁég%@{ aftibesiesdhat virtual
recognizes the conserved epitope. Besides, these

screﬁgngga@%ﬂg %Mkecﬁf@’mﬁlﬁt hg}ﬁ P@Qm@%peg oBendue (2997

Comviftst@rad OﬂlﬂpdlaﬂbﬁHJsaﬂlpmmng Herdifitivetibaptiinty dérivatives as

ﬁavn)}ﬁﬁeiﬂmg}%%l ggeé ngt 9%@% t R0 .I&EIHP ?r%p}& pg‘gg}g/at:ves

ese mole esto e conserved epitope whic 5|nterferes
commﬁnESpmﬂé.rmbubaw@@rcammcﬂa@Wfdﬁ@&r@@aﬁ?&@%w&@df%%n‘ﬂf*ed

(ICs{BaURtEEsTeIQMNNaacp @ il /@pebreiged for design small
molecule inhibitors of the fusion process. The resolution of the

Chnrmdﬁlaled&ﬂabmimobﬁwa@a of isciem driclipessfisidrmitaitédysed to
1nhlbl\{lﬂijf%glﬁclcé%g&eﬁﬁﬁgmﬂgs Efl@Q&%ﬁ f@@ﬁ?a}%@n@é}ﬁ‘ro de !ngemena

orm

einz,
GonblisnsoriieleEnpia) %@/@ﬂ@a%%?@@cameﬁmﬁat@k Borkigniified a
topogm&ﬂ@@ﬁl‘éw estis2 AIR IO Brsenn Nate 37 021%3{2.98)\”3'&51% surface;

mers in the d| erlc E tejn are arranged horlzontal
Wth nlﬁ % g“ &Pw%eé}’ gptrﬂ ve vsrusgs (%fcla a%’g) an in

mer?ﬁey are orlencwg veﬁlca
srircceaohlwbmﬁmguence conservatlon of E protein. The epitope is composed of

25 residues and is located in the extreme of domain L.

Chinea et al. designed neutralizaing molecules using single chain antibody
variable fragments that recognize the conserved epitope. Such molecules are
capable of binding two, three or multiple symmetric copies of this epitope on the
surface of mature virions. They showed a higher avidity and neutralizing capacity

in several orders of magnitude comparing to those of natural antibodies that
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parallel to its neighbor. 15 In trimeric E protein, the entire

ectodomain of the E protein folds hack on itself, directing

C-terminal towards the fusion Ioobzdue to rearrangements in the

relative orientations of domains | and 11. It was confirmed that
recogtiiiag thienes-fesmedi apiogear 8esidtarniastienabohraligdsgmiblecules inhibit
all 3013 St b”ﬁ}ggfgfﬁéﬂ&g%%w& A8 B%GQP%}RL' mainll

approximately wit respect to domain I. This is consistent

IntereihBRE ViU ARGEIVAHRAS BIadedy RINIIESRRIENNS dependent on the
(Bressanelli, S,, Stiasny, K., Allison, S.L., Séhi;a, E.A., Duquerro

. u q : -
bivalgiog oRgh DR, Wesy RAGEHER (80 SRTRRIRDIPIone which
interferelyinis ehpetape bidyegpaoteictivits Toergibrenthecedinpenbranted at the

(o rmati 23X 128- Y..iZ1N ;
ext R el B el o B Y P s of e
fusiom grogeR®ssmann, M.G. (2004) Conformational changes of the
flavivirus E glycoprotejn. Structure. 12: 1607-1618) although "kI" .
The R B e oHb BB e cbrREPIRREh Bed T tinfgRiusion
statébprlﬁha_a:ikis@gtcab.n@eieadthtﬁ@@ ditialrgm.céx)ﬁmi.ntma mihder'goe_s_efheion form
(Rey"PH S 'ﬁ?%ﬁ!@%ﬁ%ﬂ“&?%ﬂﬁ?ﬁ&!{p%Wrsté'ﬁ“%f.@91@@@?'1*9@&%!0;39

fotatés by about 70, and it is placed (fesidue 395) 39A closer to
glyceneotrigiGAp dptihena errRAAGh Histried drane/irse YabtiRits75: 291
298 arenBIlyoRsRRSedroméhemnle lprominface anthieyrea®entally and anti-

ﬁ)giéather to form a embrﬁne-insertabl om ticI nch(g eaécl"t'le tig it
paralPEIBRAR thnlF. T arBRYafCaRiREr s YSIHEdhy? subunit s
paraligtiohobighbesidues (Trp-101, Leu-107 y Phe-108) conserved

among all flaviviruses. 5 Modiy et al. propose that the fusion loop |
In trigagrit Br@qlsint B RRETEYSIPRRIBhNG e PGB faidepack on itsel,
diredheinbrangiaaddsdneeiionuRighlidoppose tdistartiangsimenes in the relative
orie r% Ar éerg-cgfll dme%g)srqré%d'lme fusion peptide appears to retain

essentia Iy?ﬁ“e same conformation, whether buried against
It e YSRRRAPHRH NS B RHE AR RS O RARIRE LHandES in the

aqueous solvent during reversibly dissociation of E protein dimers _
domgife; lIFnferfarg dbairalovm dhar iR demarHhiAespxgngtely 30%) with
respE@ 95 bhaienydloipds glyesiptetewifrometiick:barieratiepbalitise by other

virys at 2,A resolution. [ 5; - ). tactar
oSS0 FASTIUIS, MRS Xoel 80, TR tciafgior .

Lesqasm/dotiadig. [IFrésidu&ent thép&Ridy ipheirate et &y dbHiaRvelope
glycdpkdibiandl e sidups inaated imsismdirgiordhatdnerasoNtEMBO J. 23;
728 F5A0UgS oM the NN DO ata, S, Clements, D, Strauss, J.H., Baker,
T.S., Kuhn, R.J., y Rossmann, M.G. (2004) Conformational changes of the
flavivirus E glycoprotein. Structure. 12: 1607-1618) although “KI” beta-harpin does
not adopt the open conformation seen in dimeric E protein in complex with BOG

ligand.

Domain Wl undergoes the most significat displacement in the dimer-to-trimer
transition. It rotates by about 70°, and it is placed (residue 395) 39A closer to the

fusion peptide.
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domain Il. Modis et al. propose that the stem region might occlude
_achannel originated at the trimer interface, which extends
towards the top of domain Il up tdthe base of domain II. 20 These
authors proposed novel regions which may constitute

The Phasmaspiogieabinterasting sifesrinsEapsotein sappibe matyssimiecmar
the postfusion structur acion de tente Ch
S AL e E S T My B GO AR ot anchor

at th&/\ﬁip/@ﬂﬁﬂ@%@in@ﬂd@sHﬁ@m’fm@@gh@teaé:gmﬁg mcthokss hivdrophobic
res.dfl.l:@q&@emtﬂe_etm £ Sh BOKHRNa A8 &liEph foFuses.
example, residues 39 429 an 413-447; the regions in the trimer

Modiﬁ%@&’ﬁ@ﬂﬁpﬂi& hinding aidiesithss R9RHRe abthe Gleimaanonydrocarbon
I §(;Llues,[ from doméiln Il at the trlmer nterfac formln
yer ﬁ he ran

nnel arﬁere Nt resﬁues%été 455 o(ﬂhei etrﬁmr cnglonIab e Eo{hs In the
targeloeihingrofoensn 111 linker (residues 294-301); residues forming
the domain |-l interface (residues 38-40, 143-147, 294-296 y 30
The Bi08du3PtAE Pé’ﬁ%"ést‘?ré?ﬁ"&bﬁ?&ﬁ”ﬁqmg\?eﬁam?rﬁﬂﬁﬁ‘?i%ﬁ%n‘ﬁhemer
buridtd ggarist amlbibee sedishigsiiaolyedrt thelipiahiormdtiona) chang®sed to

aque @%31‘%%;8?)&%%\’}[&%'?3@5/ gsg.b?ag hllgf ﬁ{(}i@?@l@ﬁ%ﬁéi%eﬁ F.A,

conformatio pncacion atente

Hem@etfﬁéf,céf@@aéti&wr@mgqunamsﬁﬁrsmrno‘kps,(7995) The envelope
glycONRIEPARIAZR B M08 Hh 4N 18R e PePHae IfiRItALsWEra7s5: 291-

designed based on the sequence of the stem region those who
appears to interfere interactions between stem region and 5

The &4%{38@%’%&\!@% d?r\%%f‘hg—zrg’% kﬂéﬁg}g@rﬁctﬁﬂ@wﬁmg‘ l%fsidues

rotein. These peptides act against al our serotypes o

fromo@mja@ vitugesitioveat Nite packingndni@irsedhsiwexitigomsiird-1il and

resd;"%'}’@hﬁé[@ﬁf :dP( %nﬁ@@hﬁnﬂﬂéi yiishaekih. %Si(f@@&)&?@‘]@ﬂ\?@]erghbormg
inni itors en ue Virus a ile virus infectivijt Iro

o3 B VR R ShE oA [ DEeDIE b EU B Tt GFA TP chanmel

orzglmMmptbeesmathdanmdam@wgsdomm this tprockderagin 1l up to

the DEYIOUS StAgRSwhich includes the design of small compounds
that prevent (a) the movement of the "kI" beta-harpin; (b) the

Theé@t%@ﬁ&w Qfdb@sdd Rstarhaginavishidie e Qﬁﬁ@bﬁ@t@oﬁl’i@mnacologicai
eath.the "kI" _har e|&c) the vement of r%s ues in

'nter?? Hte '?gée"tdﬁl‘f‘)e comp & |on of 1§"fﬁé( postiusion P°° HSi6h" structure

(Aplicaeitorrdatizriahich drgessysiMecbotingentds herlvrian Messiduesarmson
S, Aﬁ;&}aeﬂtr\m@ﬁ@@rmgqrrpggﬁy domain Il of each subunit in the

postfusion trimer (Aplicacidn de patente: Children's Medical
Thedeamejdapkpasgidnn Madiey iHdaliitson pSpidaalebBiem region or a portion

thereopjfgrog?(é%pgo%eszlggg "396-429 and 413-447; the regions in the trimer
involved in the binding of residues 396-429 of the stem region; residues from
domain Il at the trimer interface forming the channel where the residues 396-429
of the stem region binds; the domain I-domain I linker (residues 294-301);
residues forming the domain |-l interface (residues 38-40, 143-147, 294-206 y
354-365); the residues from domain Il involved in trimerization and in general, all
the residues involved in the conformational change of the stem region which lead

to the formation of the postfusion conformation (Aplicacion de patente: Children’s
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GROUNDS OF THE INVENTION 20 Definitions The term
"flavivirus" refers to any of the following viruses: Dengue virus
serotype 1 (DENL1), Dengue virus serotype 2 (DEN2), Dengue
virus serotype 3 (DEN3), 25 Dengue virus serotype 4 (DEN4),
Medheé Statitervizasp el rdisolis ftarceph afitisd riplss R ai4n@8e5/002501,
ZOOQE_ncephalitis virus, Yellow Fever virus, Kunjin virus, Kyasanur
orest Disease virus, Tick-borne Encephalitis virus (TBEV),
In thMu@gyra/aqﬂéwtmumhub&é\d@&&yim;@%u;iﬁgséiﬁseﬁsmiﬁsr@qaadce of the
gwassan viry rrhaqic fever virus, including i
st SR R OB 004 M HVr G S g i rLbion anl
regrcgnenomm“iaﬂm by spsstitesai il nretteridmeiuswnfaneetiomof E protein.
Theséilasatﬁfés satseshY HAvhArs TedRR R @10y BISRARS RILAISRkA9est Nile

caused by the infection of a subject with a flavivirus. The term "to
V'rusrﬁﬂﬁlﬂ%?&‘eﬁ/ﬁéﬁ%%%@’ i nggrgilfé’é’%/%f“bloMglg‘Qrfﬁn@t{én)FMé%ae’ SF.
(2008) Peptidpatityinha aartioylar whenicd| westpdsndrandidactivity. J. Virol 2:
495 Snfperimental condition to regulate (activate/stimulate or
hibit/suppress) a 15 particular process or biological activity. The

Modi€EPalluRlleGLpNEEN HsRddPIdsirianstsia rbilagicalduasdiand dlfferent

refers to the action of to provoke an alteration or m ﬂlf ation W
strateigs o MRIEALS B(Fé%easpah?fﬁilﬁP%uﬁﬁ%‘b‘?éaY"Pdﬁ‘%tlB $5% B ign of
smafl Rengus vk shit pretesnt (eia&tmmmlopmglmmmmrpm (b) the

inter &%’ (%f ?hféo%’a &t rg@fp%tﬂe Réy rs : ({)I"-l)o%rlg %éﬁélt'soéwé%th the “kI”

imeric pro usio protein re the c nformatlon

harpaué@téwm@wm@ét@wdpr@%ﬂ%d Ithisteréaese gL ibS prIARIetion of
the @csgtf@@ﬁ)m&&{mﬂ%w%hg&rwhﬁt@mmgrmﬂnqhwr@dnfumqnresmes

The term ' t eric te ers to the onfor ton
at thg FERI{THG A eéﬂ(};&l%%g EB?JR) ﬂf]%% SHB! ?g V|r|ounséOn trimer
(Aplisacfasedéopalirde: Ihildnavisupditer WC&ICGnmfoﬁ\Maﬂfﬂéfomamson
s, A%%tgr%@@%@oyg@p yg@g} in reference to a polypeptide refers

to a specific region within such polypeptide that comprises a

GRS lerstiystiNgERMEdiates a particular function. The term
"domain II" refers to the structural motif comprising residues

Defib2id3® and 193-280 in Dengue virus E protein serotype 2 (strain
S1) and 15 those equivalent residues to previously mentioned
The rston g viresivetfspetqpioph dieifiewittothessraidirgs e THifais serotype

1 (DKM, YRR WIS 'SRigie 2 Re@m OrDérx@@J’Qe\ﬂiJéoéﬁr@type 3 (DEN3),
chemical compound. The term&éfdﬁ a- harpl

Den%&'ﬁj&ﬂﬁl%’éﬁ%ﬁﬁﬁ%byw & Vfg{} Sti LOUIS Encephalitis
virusl \JApHid B AKEQ YA/ 2BAsin delloai - Hvel Dengu&wmjiss Erpsotsjrasanur

Fore§?ri9gé)aesg virus, Tick-borne Encephalitis virus (TBEV), Murray Valley virus,
LANGAT virus, Louping disease virus and Powassan virus and Omsk
hemorrhagic fever virus, including in general, all viruses with 70% identity over the
entire viral genome with respect to above-mentioned viruses. The term “diseases
caused by flavivirus” refers 1o any disease or disorder caused by the infection of
a subject with a flavivirus. The term “to modulate” when used in reference to a
biological function refers to the capacity of a particular chemical compound and/or

experimental condition to regulate (activate/stimulate or inhibit/suppress) a
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20 (strain S1) and those equivalent residues to the

above-mentioned belonging to envelope glycoproteins from other

flavivirus. The term "ij loop" referdo the structural motif

comprised by the residues 242NPHAKKQ248 in domain Il of
partiQENZplBengueVinisidgipstaitiiram-al yand thossfRayivalent used in

referge%sélg 'tjéa 3 qu oeiga C%\L/I{eh&triger}g e?g QOt}ﬁ?ngH?J% toé?on V?c':%@e an aittergtion or
glycoproteinsfrom other flavivirus. The term 25 "cavity associate
modificafiotowih oetgtivevieTuesoeiansd opdrtimde” kiviugish! Bisdemted

to "ij" loop" refers to the region of the envelope glycoprotein

The &MpRSIPH MERIESREBEITDSRE7R, BARIIRIRHAEREEIHerived
from 18V GB NG 1dr 3Bebt e AKIIRRY (R Oitosd amaite thofdiadiZ prefusion E
Dengue virus rotein (strain Si), and th quivalent resi :
prot g A o AR BB VB S idron or
matusehBefaviy FiiersHaitaen (AisitiepépuiévseRe®ie the saeistgnsae of viral

fusioMOFh< WBIRTISEIMBHE PALB NG W ENGGFLIERR IfcdarBaidkdtmation
DENZ2 Dengue virus E protein (strain S1) and those_equival_lfent
adoRlgg iy das e 2B A FBRIB R YRR D T i Al Suitace (or other
flavigityepgitetahrefoonuotnee fldvivalfests. The term "binding or
anchorage" refers to the association between two molecules due

The fgrate stegaeatic riteraesionhdnairizor 1R FheBlviaRbde fRIRsS dRdRos Pecific
regidﬁ%ﬁﬂl{%r@ﬂliﬁﬂﬁy%éﬁ(@é mﬁr@&?ﬁr%@cﬂ?ﬂamt‘%{%ﬁﬁ%@mfﬁw mediates a

_physiological conditions or in siljco simulated. The term "bindin -
pariGEr FRekS T Lo fTh B IFe et S AEL AR RSB Emprisig
resiqmaiemas_zamoamm ligBedgihisreenepogeald beratpseribetraind 1) and
thos& héfﬁﬂgf_%ﬁ d H&%Ugée L W&EAJQQE?X%%@G S%Sr@in@” RJC tl%ﬂveiope
- amino acids shaping the region, considering all the atoms from

glycopieipinpiianeliRy fiaviies, SheiRitheBREMIGIRISIIRIE IR ortion or

fragriegSidenchaieatemsdhgueach residues including or not the
- alpha carbons. 10 The term "chemical compound or ligand" refers

The tieany iageta-hulgiodiecfosntpléreosibdobirentiptiaprihlaistbibvingsidues
237) \JQ R N BERARHREHNAR BP0 IR ) A 1P iMIRLBINFIRI SR o8 serotype 2

term "receptor-ligand complex" refers to the association between
(strapyeRyLBRArHRCRS BIRFARRIVRESESIBIEIR RRAVEH)THSRFPelonging fo
envelGFBPONDOpItIEaTsP ysioloyiealfaondiiondios itesiictj Sisugateders to the
he term 15 "receptor” qQr. "target” refas le, :
st B R RSy e B P S RS, 8oy of DEN2
Dengugrtidilarciseaitdal @aipcunerhdwis Sundinlgdr iptisharsidn the above-

menfﬁil%ﬁ @QQH@H@ the PROLEIR QG BRIIXFDRIC e MEAGB. The term

.. Virus E protein may be a target and the binding site cap he the,, et
cavifpsanRigth o Ui RSp. 90 B REFTSEAEHIPE CurltripSForor “clett
assarighalage “ipfelsdp’a diemidal fuebstgicturef the envelope glycoprotein

comprised by residues ®TTTDSRC™, ¥VDRG'®, "®NGC'™, "GGIVT™™ and
245AKKQDV?? in domain |l of DEN2 Dengue virus E protein (strain S1) and those
equivalent residues to the above-mentioned beloging to envelope glycoprotein
from other flavivirus. The term “fusion peptide” refers to the structural motif
comprised by residues '°GWGNGCGLF'® in domain Il of DEN2 Dengue virus E
protein (strain $1) and those equivalent residues to the above-mentioned beloging

to envelope glycoprotein from other flavivirus.
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comprising the group of atoms that guarantee the binding or the
anchoring of the chemical compound to the binding.site in the
target molecule. The term "to acddmmodate” when used in
reference to a chemical compound or ligand, refers to the spacial
The Centorriiigingdeptemblysugl chefaisatcoipoasxbort?b lipatweten two
moiadRtSRORRlealivdlz ' ple Hipgl g aits o1 1RSSR PieHifons andor
term "Screening virtual” refers to the identification and design In
ionicsiifgrettions marsl/eonfve rsRs wrRAGAGE pbtentili GsniHaRy aplyeielogical

cond8Rtlatesheinetinnotd aivendmretaimtarapsildrersiate e zone in a
variants of virtual screenir%jga known as: receptor based virtua

ProtelR WBRIRBR & IR falah foPAHIRNTBRCSHE GLAEF ST N zone
coui@%@ild@&r(!ﬁ@'\éﬁl)ﬂmﬂigamémm \diﬁaaérﬁqnwairfgr(emlgubmbome or
o ol S AU AR YR HGRLTER cor

amingeRiBin ERIAUSED SThardy it Packbong ?é‘?ﬁﬁs"d%rcRﬁilb'ﬂPEfé@téﬁﬂ@ atoms

fromQARAtALEE Al aieg B HierRinging sfi®eha protein using
computational algorithms and the evaluation of the generated

The regepttrHigaithicanplprutbe mgrﬁig‘éud&timiaﬁégmup'hvemgnb molecule,
comBAMaPIS RS ﬁ%l‘f@gﬁgbi@%?@mgi%eté&pﬁﬁgﬁ&ﬁ%‘ﬁ/%l%oﬁ?&ein in a

ithin the molecules characterized by a specific elementa

partigdip GHEHI0 afieconRBCHSIy, WRkPPESHHIREachmpiKtnesfers to the
asso%%lft@@ﬁ'ﬁfﬁﬁ@@h m@*@@@l@ir&hﬁlﬁﬁjméimwvg%&l@mﬁéwe@tﬁ tmyhshemical
essential features (for example, steric and electronic) present in a
COmPﬁ’&f?s%u\’é‘ ?rligpaﬁr}ﬁ‘ﬁ?o laaﬁlarg?\ g@?ﬂfer%ol’@cuﬁ@? 10 %rﬁrt?"el?lgec(f[l?or?:lls1 © term
“receyitord givéiargett refelsctdesandéreoftfecxapeleifidisidiegiaes virus E

prot@f AR ﬁ“&hf@B?J%‘FéJ'%Oﬁiﬂaaﬁgﬁ;éﬂimu@ﬁe%&%&u%‘i%nd, and this

chemistry, "pharmacophore model" or "pharmacophoric model” is

bindigg fiby BEEIE I &Y Beslals (e cRIIRKnIPERY M s fRapple. the

Dengie drudFepmadacuies responsibee tordtsheidipgical aittivibn drdthe cleft
1531;{16%ytar,e!.u ed for the identification of new molecules or ligands

assos‘ﬁarlng eV identitied characteristics and therefore, which are

The BRCCAREABMNEY S PIRIRHE I PEAYHY r Ay PN ASTBRCRPARHR MBS Ubstructure

allows clustering different ligands havm%l different chemical

ComBISGSINRIERET b P D BRI Sifp S BOREsHoRT RSBy Mt of the
chemiariecpropeartie Scéknsddimghetpratimaeapioneiamotel and where

such chemical 20 groups are located to fixed distance
The {@iffedporrnngpedals prbsartpad tha efiiantaédpraleMiedspmpound or
ligarRNAFRACRPINY e RS EL SR FRAN h8epRaial YR cFolRYiNEal compound or

roperties, for.e le, the presence of aromatic groups and/or
Iigan% that geometncé@r?ipsemto ﬁwg t%n lrgrg site of tm} recgp?or.p

The term “screening virtual” refers to the identification and design in silico of
chemical compounds with the potential of binding and to modulate the function of
a given protein target. There are two variants of virtual screening known as:
receptor based virtual screening used when the receptor tridimentional structure is
available (RBVS) or ligand based virtual screening (LBVS), used when the
structural information of known ligands for a given farget molecule is available,

although it is also frequently the combination of both variants.
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hydrofobic groups and/or hydrogen bond acceptor groups and/or

hydrogen bond donor groups and/or cations and/or anions. 25

-The term "apolar group or non-pdlar group" refers to a chemical

group in which the electronic charge density is essentially uniform
The Whigh @esa it Riew s theteragiianonith athesehemyaabgspidnmyite of a

th%dro en bond igt rac}ioq an%or digo e;chdipole Lnt racti tr;l’ he enerated

pro %on-ng 8 ﬁ?glﬁ)bj 3 'P'&%o a?%rr[ unE)%, iAteracts Saeh other roﬁgﬁ
recepoakidateractignaxof Van der Waals type. By the contrast, the term

"polar 30 group" refers to a chemical group in which the electronic
The R URBIFONB SFAteTm f@fﬁfsa|iam%1%%f§ﬁs&?ﬁaﬁ%ﬁ%re& meaning the
spediiegirospodiCaiereitansthbSmbkedra hakskcretel Hicaaipadifibatiemental
comhég{t%cargr? rc%dicalc’g\\/}irth a Sﬁri%i'ghéo(niﬁe .rsur];bg% ]\%EIGCQ)O{ %rageqlfq-%gntained

BRI Havmg SRESEY Humb e of CarBon Steme (L. "aﬂ<y|
moleCui€ 10" corresponds to an alkyl which may be constituted by one

to ten carbon atoms). The alkyl radical may be fully saturated, _
The (g REPp B ERRARIRERY sa?f/a RPNt BRURP HoRiGKREIe. steric
and radicatsidr erepias of satnoieddysirdganabthandigatsriteduiestmolecular
: _are nat limited_to, p qs t et -pr. e
e oAy e i Lo g oiosca
activifydeosiab oipleadiealslig@ndded, but are not limited to, groups such

as vinyl, 2-propenyl, 2- butadienyl, 1,4-hexadienyl, .,
In TORERacBPPP LRI 3 TERORM 3- bR MIS RN O
“phaanchotipdrsridl ateotid! tihe danmviatkyid akfisedahdréoinlietbudihe essential

cna BT AP MR AER S R UE AP B, oo
theyligfieetiaed -oH 2eHpepiificaiion of MoeHrepRUlG-Or ligands sharing the
iden{@é@%ﬁ%ﬁ?ﬁt?@&@?%@ﬂéﬁ&&zﬁbﬁéﬁﬁ@@tﬂ%@&i%Qﬁé@eT@@logical
. term "heteroalkyl" itself gr in combination wi other term, .
actBtorA 15 T ARORIS C PgAROCAIBYR (AN Gitn SIS ay nigPads having
differaniirererhied) orobran evredtechatoconsestingroicat geasp@nermﬂrd to one
or n%ﬁ%éBr%BQrﬁéé%?eﬁFn%%ﬂ@%ﬂ%%éﬁﬁSF@%&%@ e I OELehemical

, Stand S. The heteroatoms in the heteroalkyl radical may be

grougguAILIRFAIENT THEh HSBRISTCRTEPBRNIAGePaLARY iRtRRBRY in the

phapesibeAcet theodateroatndretatippoat theqasiian adonbieh alitwe of the

folloﬂ:riOUp ti’ attl%%hedft? tQ)‘? rzno em%ig derr %fethc% n?)?leé:rléln%ainr@ egroups andfor
quré)aﬂ%ﬁ ac?fca?may%e l?"y S ate , mono- or

hydrpéhimgetupateddipidivancsiutiettidicesiion gitpule nddicaysrogen bond

don@@g}%@:&%&;%{g@é@hgﬁ;}i%|§,{g_cluded, but are not limited to,
-CH2-CH2-0-CH3, -CH2-CH2- NH-CH3, -CH2-S-CH2-CH3,

The teii2<4gdaSE) phbs, nbilkp old SR 2«8 to € 0mEHeE)-§b1d) in which
the _e%_c':?rbcr%llg:% é??%ngﬁC;rl :%Hégélg%lﬁlg] oA GRAICHRA 0w its
others. In the Iveteroa )ylradlca, up to two or three heteroatoms
intergriipmeith other chemical groups by hydrogen bond interaction and/or dipole-
dipole interaction. The non-polar groups or apolar groups interacts each other
through weak interactions of Van der Waals type. By the contrast, the term “polar
group” refers to a chemical group in which the electronic distribution is not

uniform that alfows its participation in electrostatic interactions.
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consecutive placed, such as, for example, -CH2-NH-OCH3 y

-CH2-0O-Si(CH3)3. Note that the term "heteroalkyl" as used here
in, include divalent aliphatic hydrb%arbon radicals with a straight
or branched chain consisting of at least one carbon atom and at

The least oageiefeaiom . drxamplas ohdivalanidretatnaakyliB0 a straight (i.e.

included, but are nat limitedq to, -CH2-CH2-S-CH2-CH2- and .
nbr eSS a0 B A e S AT B PG R, rtgms e

“alkyinCinChstledrgreppidsuth as aBiO)RIChCIGYNR'; cONRtRIORY, o8R0 ten
carbBAYRHS CrR 2k lQ&E%I%%?BSE i1l RURRAIBSSNERB! mym%ﬂjrated

"heteroalkyl" Is recited, it is followed by recitations of specific

and Fe R gHodape, Wity Astheadisele- Examnlisce, fecteatRd yRrocarbon

radideigMBdNaied0 dlity bed thanynaifdhadotewing sGEO R m&LQ) R, n-propyl,
. -NR'R!: -OR’, -SR' and/or -SQ2R' age not redundant or mutpally. 5

son il RPN SRR RS CEGA Grotpa S A gcarbon
radicairl vtHedsdarkutresitedolo imuited|deityg Phpsternet "ayciakyP-piggenyl, 2-

butadiGiGroeyElRaliylenty th,%%%%'t}é‘a%eﬂgll”éiﬁgwiP%ﬂefbf%ﬂ%h&ﬁtyny;, 2,4~
terms, refers to derived alicyclic hydrocarbon radicals, having one .
pentgic Rk TE U IO LB InRU T AL SACRSTR A € valent
alipresititatechcanbon oadibapolyitinsatiraigd, avheranichthe case. dExamples of
-rcycloalkyl’, the rings have only carbon, and hydroger
vl SR o BT PRIBKE, B P A B R AR
CH-oHehdferpatdpiitfert tHa:foltoWintd 16 NGEndLH - ERalpplesas others. The
termmﬁla%%gilﬁyfyﬁﬂpl%%‘é‘l?i'&@'?&d;ﬁénmllﬁgﬁﬁ@_rﬁ?ﬁiﬂgéﬁ%iﬁ@r GYRIOPRIMYS to an
.cyclohexyl, 1-cyclohexenyl, 2-cyclobutinyl, 1,3-cyclohexadien .
aloh e DI h B DM R ST B LB 280 AL apR chain
constetimgabe ratl el ik @b énciuickerd a2 anedradtiéiasitechécheteroatom selected from

the 1%}18%%%9&[099%Eyéf'i‘é‘%_"‘ﬁ?éﬁghe qlBllﬁé W%P@éﬁé@af&ggﬁ%cal may

by m I(iaﬁ)le’fused rings, include ycyclic compounds havi

o]
be egiyal G wibireechrbbA B%%%w@rwwgﬁt%:@ﬁ oREYilgRIgpposition of the
hete@@RYPIGBIGY de-Ht 21l oclanyh Riewsict3 dudl heplanyk attached to the

e e R RO G
or pidyweatupitsdpind-[Gu] boladgt Eixamplar bl aletirosycialalkizkamples of
heteldaHOedaRUlArRINALLIMItace fet Abwdriramyb. cH2-0-CH3, -CH2-CH2-

tetrahydropyranyl, dioxanyl, piperidinyl, morpholinyl, piperazinyl
NH-GEHolichtyh-SrRGland SiHers Adom ik e (ehé CHURA-CHS. -
CH=anlObetesocyahmiBmEnincutes, divaieat-ahayiic hgdimcatbom2-CH3  and
othef@JIFAIG.COMBOSCA Y oG of more Jings, fUsed 952 GOVAIRIY may be

fln'ked, Whers such Pllngs may bepfutﬁ)y saturated, mono- or y
conggeliies atacatbdsusheds.ifahexaselef dytlobikyDahigsyaré&Ha-O-Si(CHs)s,

NoteCQRROosRA @AY BYeteroalkyl” as used here in, include divalent aliphatic
hydrocarbon radicals with a straight or branched chain consisting of at least one
carbon atom and at least one heteroatom. Examples of divalent heteroalkyl
included, but are not limited to, ~CHy-CH;-S-CH»-CH;- and —CHz-S-CHé-CHz—NH-
CHy-.

The term “heteroalkyl”, as used here in, included groups such as —-C(O)R’; -
C(O)NR’; -NR'R"; -OR’, -SR’ and/or -SO:R’.
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carbon and hydrogen atoms while in the case of heterocycloalkyl,
at least one heteroatom is present. The term "aryl" means an
aromatic, polyunsaturated, hidroddbon radical which 30 can be a
single ring (i.e. phenyl) or multiple rings (preferably from one to

In tﬂérgeesréa@smuﬁﬁ&ntoge&%(be umaﬁybva@tryimdremﬁw) R recited, it is
covalently linked g e._ bi "heteroaryl" refers ER
ﬁ g e above-

et
fo!iogp&ﬂ%c %?888 b&fu (ﬁgﬁl E‘F’e?é?%\}’ fdm one u{f’rrl]ree rngs)
mentontdinhgfatheastererhstdretioaidybantherd0 ofolfenioklpwin® SHE)IR'; -

C(Oﬁfﬁ” eagR RNl RN EINe Gage QEMIINICIINGE) LK HBRE S0P Imutually

[" and "heteroaryl" groups mcluded but do not limited to,

exc"ﬁﬁﬁﬁﬁatﬁlﬁb|B’r?e?ﬁﬁci“b9%fyﬂa'ﬁl’bWﬁEBﬁvls%mﬁﬂaﬂﬁyﬁ oRRALHrS. are
recitédosaadl\dizdithiazolyl, 3- furyl, 2-thienyl, 4-pyridyl,
2-benzothiazolyl, purinyl, 5-indolyl, 6-isoquinolyl and 5 others. The

The tierms "eygloaliy'rendrdwtgdracyitidetkuil digribeatiehiesderivegombination
with f[)%%r %ﬁ’a@oqﬁg% hﬁ%@ﬁ@@@h%ﬁoﬁﬂ%m RAgRAIONNEMg one or

carbon and hydrogen atoms, in first case, and divalent

oG JHRSH R A HAR Pk ﬁwﬁnéa}%wmgbsn%&‘wﬂﬁ%% mono or
polylmémfﬂammamrh)tdéogﬁe&b@mm’(ﬁhmyﬂeaﬁéoi@shﬁwmatwncarbon

and %Od-lr-gg%ter aryl i%' [r% %Igdc%% thqfs% dlcals F%?h fﬁ@ ﬁ]ﬁé&n rlnciuded
ou i€ aftached 16 ohe OF more alky roupyf
at Iegﬁtem éwéema@@) fwneft@rﬁ@il%mrdarwaﬂ{w Se@t@ﬁ@%@émonmychc

cyclbaiRalRIIEE G RY-A0 G AT MR E@tﬁﬁﬂb@ht?rq}%ﬁ)ﬁgﬂﬁh@@)‘@iohexenyi

one or more_aryl groups and/or those radicals formed b%/ one

2-cypihintel ot isRYEARE BTG Eﬁ‘ﬂ%%eéli%wé Y g?mposed

by 2d&didimedbylftsavgiandy/orithicse radicdsdforimed layeoneatr tvoited  to,

| r
oro SIEN S S SCHeA Roe IR e
ringsmivdugs/ fhgrotiyeyatiacRBp &y e BIVING fe | BXaKS Icgroap ey s shared
for t\b@r&%&aﬂﬂi@sCﬂfﬂ@ﬁ@m;ﬁﬁ@i@?eﬂé"ﬂé@@@@%%ﬁnﬁtwbﬁtﬁ 1Th]eheptanyl

Iqalkyl" refer 20 h dicals f
ey ot GIE R Bt e MHES (RO Al oon

atonysbaps] amt,tuhthmm kadwales‘csnmenetfyrmmplamglro [3 4] octanyl.
hetero@ycloalkyl attached to one or more arylﬁroups and/or those

Exampirear (optRer1iote binsluredndigh GEGCRAIRMIR Upstaltifergfuranyl,
tetralfy@RDPEMOredisignoarigeidnsy Thademaliaikylpysdeatiyll, refenslidinyl,
thaolt%%%sﬁputg dlcalﬁlo?é%a?tgg ?nem;[rg@re 2 ﬁ)écc:{gﬁelaglr&%%aikyl include

ith bhe OF MoFe a
divaféh‘étehcaﬂhyld:vdmwbmeﬁd@ﬁmhowfpa@ﬁbms%ﬁrféd@@ﬁégﬁr fused or

covdiRAthy NRIEIaIkYhGROUR RIRCRAGSIORAE BdNIR\CYEiaatdiNdBono- or
and/or those radicals

polyunsaturated, where in the case of cycloalkyl, rings are composed only by

carbon and hydrogen atoms while in the case of heterocycloalkyl, at least one

heteroatom is present.

The term “aryl” means an aromatic, polyunsaturated, hidrocabon radical which
can be a single ring (i.e. phenyl) or multiple rings (preferably from one to three
rings) fused together (i.e., naftyl, antryl and others) or covalently linked (i.e.
biphenyl). The term “heteroaryl’ refers fo an aromatic hydrocarbon radical
{preferably from one to three rings) containing at least one heteroatom from the
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formed by one or more heterocycloalkyl group substituted with one

or more alkyl group and/or those radicals formed by one or more

heterocycloalkyl groups 30 substituted with one or more

heteroalkyl groups. The term "oxo" refers to an oxigen atom that is
followiPgble, und ® (fareexsanpligicamy @fﬁieéeﬂewmgmpmssrc@)bmamples

nitrpgen, sulfur and phos horus. The 2 r er

of * aar (!m%sncr)&f ]ﬁ}l].l%trlﬁ%a%b? r(’)?ﬁ’iHé] ah((ajbrc%d?r]?e ?19%?%(1 T F\aftyl 4
bipheheheidattsw!xéf@maoaﬁy%tmﬁmw thiazarb ohaxergitogdhiazolyl, 3-

furyl, U%Uﬁ’wlilé(n??(yg%‘wd})ﬁ%ﬁ@n%ﬂﬂﬂéz@!@sﬁﬁ%yﬁ HHABENIRIRBuinoly! and

bromine or iodine; The term "members" in the context of radicals
otheferEHBI @ic MArDESFERM W ArludshiliRieRidrstigaorenved from
an arefessidchiitediaied e, atpinscadnoprisingastdgoncldicerbon and hydrogen

aton}%ets%rﬁ\at?{rg’? n e 635600 hﬁé%%%’&% t Q?}’Jead‘%}ﬁtg.f%%%cmﬁmcamon

erm optlona(f means that the event that is descri
havingasen o mﬁraarﬁmfomf SRIRE] tRBCORYE RO ERMEr WER ateieasf one
hetetgk@into account. The term "constituent” refers to an atom or
group of atoms which take part of the 10 main chain (meaning,
The momﬁawightylbioétatmmrtd)m msdimjs mbmiuMSa@f growgikylattached to
one rr]dllr%r@ t};\% %9 89‘% bsﬁﬂgﬁd Qﬁ@q}thers) The term
also ere

substltuted to'an ato or group of atoms that
het%rreaﬁyéaﬂbérsfefﬁa%wamw fadieals dpdnsdatye®iBctlaRg| heteroalkyl

groufRdigRl-ARE/R) Ry 6@@%@?91/@?&1@3@@%{3&’( aebisalransgBalymed by one

subs:qtuted or not substlt 5.In the case of alk heteroalky 25
or MG, 8%?%%WI %%ﬁ)%l%}fa § ré%ygfbealﬁyla c |d§r83ps =
dimesidBiiarte st avet e uasidzsitinedddrys otie wbmrwtbdt&wmwl groups

attac,‘iﬁ’@é’tcyé%{é gﬂﬂ&g%@thgm equal or different. The term

"substituents” refers to an atom or group of atoms that replaces a

The lyerogaIajerBandie il ebaifost aabydnecarerl Bieone or more aryl
subiptuenés included, but are [18@( |ted to, -OH; NH2

groueﬁ\la W 6) ﬁaeoor ’morSFre:y g{p ETH(CS #2 b ﬂH% cumene,
stireng\ - @f—i&jbe@c;@)hlmm otbe:r@j))mneRtetmR‘I@@ggaryicycioaiky? refers to

thosel\lgﬁ' @c‘(@)%ﬁﬂgd BV B @)A5e T%%r%!% ﬁtac‘@@&?one or more
; -SR'; -S{O)2NR'R"; -NRSO2R' ;

Cvcf%é*f&@éwsc?eféfark NS AR AR |%@t&fd@f§ﬁGWﬁ&eﬁé’%¥cf°3'W’
attadRey 13" orar enmd&a%d@wmamentmmmmdbde|mdr more

netefEY SN SHIRECLs gliwisdhsiaroaliod substyed or

cy coa 8stltuted or unsu

The r@?ﬁ{o{%ﬂﬁkﬂ Xﬁba‘i%?ﬁt'%ﬁ%of&Wt%@%@rYbrﬁ\glﬁtWtQﬂ)@ror more
unsubstitute eteroarall The term "substituted &When use

cycladile 0t SURHIEG i oW PadtCalMRiE c )§'in§adjﬁ%‘%r mgrg term
“hetafdiidkvibpripatieyitiorsddrssulostifumses radicals formed by one or more

heteroalkyl group attached to one or more cycloalkyl rings, and/or those radicals
formed by one or more heterocycloalkyl group subsiituted with one or more alkyl!
group and/or those radicals formed by one or more heterocycloalkyl groups

substituted with one or more heteroalkyl groups.

The term “oxo” refers to an oxigen atom that is double bound to for example, any

of the following atoms: carbon, nitrogen, sulfur and phosphorus. The term
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30 The term "hydrogen bond or hydrogen-bonding interaction”
refers to a bound between a functional group A-H and an atom or
group of atoms B in the same or &l different molecule. The
functional group A-H contains a hydrogen atom 22 electropositive

“hal G§ehit IRANOUWD R nhy HoBRBRENEKIBRRS, s AAESRRNdSdRe. The term
oxygen, nitrogen or fluorine. The atom or rotgfpn%qcontams at least
itTs

“hete Ot ABiRT SO R AT SN RIHE PR L Sagrysusually oxygen,

nitrogaydradgfen bboshbacneptosipl doicres)tinclsite: axygdingnitrogen or
fluorine. The oxygen atom may be single or 5 double bounded and

The tieennitrogbenaly (Dehsnematard il cagicalpleastyar deem A vslisglydrocarbon

and BYSHRGEMARRLBBTosmR SinpUltaneai gy Wme YareseinaoadngPiciuding
example, a single A-H can form ﬁimull%r}]eouséglﬂrogen bonds

hete{oMPR% B IR FASS WhIHIL RGN AL EiRF 8y drogen bonds
The ¢ rmr %ﬁ%ﬂ f;&%’ ggggmpaqq glé\ﬂ?ﬁ W%@ﬁ 5%1{ rﬁ%“ﬂ?gpﬁ? or not

onors include groups, where A may be a carbon atom

and hotbeyitselpernagBH Sami toRh @eHIKSigitheeWHes of

The R ER AL MR e 218 AL LI e (R part of e
mairchieinfgnme IR I3ioard ¢l QouPhef wieaksH sb ricacot stdrsigrauts) of an
aikyi'%%?agﬁ%%ﬁ(%" e SoadriRSe e R A Ui Red Neis also

term "negatively ¢ argerdeéroups" refers to an atom bearing a

referRfrialan 2108y Ahve SRRt diemadiirieAtadET R O Yrolfraiy! radical
and/afomnntifoayiasar)ipasdivg shaige afhadarsal " podibveherhasg@dradical

. " ref t i f | iti h t
op g L SR RS B atorms with  formal negamve.
In tHehasg8- oPslalled derctirRiionpf hadnysyiian do-mationalins QfdBsiky! are

[
invention The present invention describes the use of chemical
consi@fpb MiSEEiRAAMY B dRHRIHRIHOmalRPsttdgfdgrms may
haveacaerdingdestbebismenes[€dtA] shaifaffect dhénfitit thiibetittients” refers
to an s Orll;[ls ?f l?o%ngo oS tﬁa&l!’%aﬁgcréﬁ%%ecf%gé%da@%h A %{Pﬁ&wgﬁain ofa
Vitts Itohosk ceffs and the assem ly of prageny virions. These

hydrepeibsal T8 colpgiduerts biabided pHtchonahimiiadaice Hbeftdin -SH. -
CN; VIRGZE Riotefnygaich iprocatas dthe exgre NpmaiNRaNENSOR’; -
OB e Sh BN AT SormY b escbut 10 e resolt U R
C(NRIR ¢hidRitteit iRy theneese AR of B(0)RNR IUhalNReeXEnt -SIR'R"R™;
alky@\/ﬂ%&i8¥k&}ﬁ%ﬁ%%%9i?9e‘t%&?&éﬂ!@wjf?%r@ﬂf Mg AR IGee R Ry R
are independently hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cylcoalky!, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl. The term “substituted” when used in reference to a
radical refers to a radical that contains one or more of the above-mentioned

substituents,

The term “hydrogen bond or hydrogen-bonding interaction” refers to a bound
between a functional group A-H and an atom or group of atoms B in the same or a

different molecule. The functional group A-H contains a hydrogen atom
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23 [A], is defined as anchor, and corresponds to a chemical
substructure capable to binding to the groove associated to "if'
loop in E protein. [C] is called hedd and it corresponds to a
chemical substructure composed by 1- 30 atoms, which is

elecGOpYSRBINROUNE tendienSHESthyeka g IbiinkisRitderalidrresponds to
voluminous, h Yln a pj;lar or non-polar ;%aracter, belnﬁr%net iiab)
0"3’9885%@&9/8&18"%8 ndt G Sl LRRGRF RGN AfipFRtiCge avallable
nondaionzditied [ @rfaviees theccdpaciknomhexsclibmioageonipovhdsceptor”, B
' [ r invention.do.i 0
oo R o o i Sab IR aigho o

doublgebadadediARdithevirapsihgedyobheindgs AepiatRintéplaclauRed. A
sing@Shardaenl Brinesastions singibedeymabionabgeeMdnds. For example,

. heterodimers, b) the interactions between preM-E heterodjmers .., .
2 SR Ak 137 8 Ty PeCH DR e U T, S foploms. which i
knownateraiforcpietbysropeiribasddue toresecenéeTdiy dfcgeateandsy. The weak
hydroJ&s e LEREM et RIS H N Qe R %%?8@9%% &bm (C-H)

the association and/or dissociation of E protein dimers

or WRRH A fRRYRE G PHEHIRIARI SR nBRlY theredvarerradd BPiRe gre acidic

enouBtRiNdeniheyiiapiadbeatlisndosoarabnac ety aneswhinh fdl@gers terminal
the fusi embrane pro The a substructure, described
I R HGH B GERCA A atvekon Tl s BTG Bbocptor
grougssicitiedefaraing havheseeing sl atonj olod pulfiiateis.
shaped by the regions 6BTTTDSRC74, 97VDRG100 103NGC105
The e ieBS YR L FHAKIRRKEENRS dﬁﬁﬁ\l?vﬁﬁsaéomo*?&ﬁ‘f‘(ﬁré\ nformai
negdiyeaticbrgsidueadiarert quisialettimahoy@upesitatoad ieighomsormal positive
cha raglonging to other flavivirus. Specifically, the groove associated to
" loop is shaped by the side-chain hydroxyl groups of Thr-68,
The B BoSRivéR M rhda radpsidesisthednaiia IR FRBIBMhal positive
roups of residues Asp-98, Ala-245, Lys-246, G'n-2413 and
Chaf%%ﬂﬁ%ﬁ’iaﬁﬁ"m ABIR00 YSHRLAY DSBS (‘L)‘P'}‘B?, dlFggtive charge.

- -24 -249: the main-chain amine group of
De@?r??g]ggﬁe %ﬁé%ﬁg %iﬁ\e%%ﬁéﬁaliphatic groups of residues
Rati¥ify anehbanikhiithie side-chain methyl group of Thr-70 residue
and the aliphatic portion of butylammonium side-chain of Lys-246
The aneskytiBdantesidiessyithes doanisinef gricerpicaf Avgr98uresidusniamdng two

o T ST e v

inhibf GEBTBR YA IHEnviES AR UaTIYeSitieEipEHargentry of the
virus2ipm giestosaiRd graumef asesisbhavingy@iphaiecharagier chemical

This hekerog{aneit%/ fta%ors tt}gle occ rrenc%%of 24 ditferegt
compadZ BRY WitR IFARAS stiih SR A RER Tl fo

locategdirofisobidreme of domain Il and is defined in the present invention as the

Réotein, which is

groove associated fo “ij” loop. The chemical compounds described in the
present invention are characterized by the presence of two functionally relevant

substructures, according to the following formula:

[CI-[A]
Where,
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15

interactions, ionic interactions and hydrogen-bonding interactions.
The anchor substructure described in the present invention forms
hydrogen- bonding interactions with preferably, any of the
following side-chain H bond donor 5 atoms and side-chain H bond
[A], RCEEMBH awafcRbRNMhafdbhedodleiaerasiHuRscal B randier capable to
bi d.‘l’hr-?ﬁ_,I Ser-72, Asn-1Q3, Thr-115, L¥s-24 , Gi?-248 and Asp-249;
n '&g\ﬁﬁ 8@%?‘fﬁea?&?cﬁmﬂegdr%°aiﬁj-cﬁ% R & 5oR§G8hor atoms and H

[cl ig‘l%'aﬂeﬁoﬁﬁé’&oénétﬁ@ér%fs By g 1llgwing LERIHRS: QR

'r%?osed by 1-
a-245, Lys-246, GIn-248 and Val-250. On the other hand, the
30 aé‘?f@ﬁoi”ﬁ‘ﬁ%"s

frueamalenyt baVBR doniie sthshicciosntblattibris preferably
voluMitidb der exanapiey alpbBate Sifefhaiamelde PenaWiakitiviay khdrged or

et AL R e SRR L LR ot e
chersicitcosiationdsedastidpsdiitths idle stndinsoftiesidusterikep @8p modulate
one AH9-93ré\ SReSAbILYSA A sy Hvolfd 188 SHRSIBERITGyhich are

described in the present invention interacts with at least 15 one of
essepfiaily) ity FERldB@gFsAng the fusior plisatige: egadgch ast a) the
interdtpeb8 1dGiyg 1102 Foth2henl08.drennE ereleodtiment obihéhpresenictions
b inventiota, e head. substrucczitur S iq;leracts Witlh at least ane of the. .
etwfe(ﬁn RLEM:E NetelogImprs ree edi‘ort e.aﬁ)emb é-re{ease 0 ma? re virions,
ollowing residues belonging to the neighboring monomer in the
c) thenmaker sivorpadersscol \piotsimuerdetine chagae dipustarsagy structure of
preMREHe BB diS o @Y m8idlurdfalfRaD- 104D aRAMNSKRA and/or

embodiment of the present invention, the head substructure

dissqiatiapilvith BIGERIR: BRES BRBRMGHRHG Rsitidysroffitna -qnd e the
ancHoejyeAld- 245 Bndrblisii?4d ¢ eisidoedAspio8rdoatedkinrtizenbaatiy which

trigg@%s&%%%%ﬁonqg'njx%?ﬁ% %}}Q@eggesent invention, the term "key

residues for the anc ge to the cleft associated to "ij" loop"

The tfersiatiprdolamingeesiskie i hRoPaIBEHOADEnsBMIMie?Bcts with at least

e ORI USRS, o S
shapﬁhrﬂp,tsen@gaomlﬁmmf,&Fg{gss&%’n-fasauﬁﬁ’ilé’,’ec;m?15 and
245A%—/}Q %%550%?%&%)(&1@%6 %ﬁ‘@t{ﬁmﬂ%}&ﬂ' h‘/i]tﬁje%nﬁom equivalent

al-250. Description of t eptl;cl}r{1 Ing site 30 The anchor

abovg;pantiefiad &ﬁi%&?*ﬁf’ﬂi@gc&rﬂﬁéﬁd@ Yesesibenshirdlprdegrgroove
assdidetorn ageopepdatesiise bintte glewirsapsialgd delipsle®nr-68,
Th % engue, vi E?R }eind s lgroove igho%%r\?%ggn thr%u s of residues
" erystaiiographic Structires H?Sdi%%%ag"pro einfrom %gng e Virus
Asp-88rofypek 2, dnd 4ot 248 Cuatay 8-298, alentbatsid®-chain carbonyl
groupaBiFe8dReLALROR3) élhgﬂﬁjéﬂ@ﬁé}gmlﬁﬁg%gﬁ?—%%ﬁ%@?oup of
envelope glycoprotein. Proc.Natl Acad.Sci U.S.A. 100;6986-6991.,
Gln-%ﬁ%ssque; the side-chain aliphatic groups of residues Val-97 and ile-113,
the side-chain methyl group of Thr-70 residue and the aliphatic portion of
butylammonium side-chain of Lys-246 and Lys-247 residues; the guanidine group
of Arg-99 residue and the ammonium group of Lys-246 and Lys-247 residues.
Therefore, the cavity is lined with H bond donor and/or H bond acceptor atom
groups; with negatively and positively charged atom groups and group of atoms

having hydrophobic character. This heterogeneity favors the occurrence of



10

15

20

25

30

Zhang, W, Ogata, S., Clements, D., Strauss, J.H., Baker, TS,,
Kuhn, R.J., y Rossmann, M.G. (2004) Conformational changes of
the flavivirus E glycoprotein. 5 Stfcture. 12: 1607-1618. Modis,
Y., Ogata, S., Clements, D., y Harrison, S.C. (2005) Variable

diffe st %ﬁ@r@@i{@ﬂ?ﬁlﬁﬁ ﬂ@?ﬁé?%ﬁ@;ﬂ%@??&?ﬂ@ﬁﬁt&ﬂ?i&?ﬁ Rydrophobic
. envelope ‘coprotein. I'0l. . - . 1n ese. structures,
nter GRS T S B AR O e SIGR e SR R

The %9&%@&%@%&%%%%%?&88% ﬁ@fﬂﬁggﬂf’ %@QR@&E%QM‘@% rogen-

beta-harpin may be stabilized by favorable 10 interactions wit

bondiggidiigsefsmidih Presiele ABRLBAS!IREReHEERIAR dlhepd donor
atombhgnabse-6lesarinasha i avedstel aneMEe &f nayow, thitleieaney residues:

Thr-@g%ﬁ é‘g’ﬁ%ﬁ}&?ﬁ&—%aﬁ%ﬁ@aﬁﬁf 2 Neverhelgss, YOl o p4g:

on adopte he """ I6op 1S Not" bbserved in the
or wighyatal kighepfaitosting toess-oiaheHriredicdopostiision ahg kb tednd acceptor

ator5O%7 Qﬁﬂeﬂwi%ﬁoﬁ@g@%ﬁu@épﬂ@ﬁé& Qaty > . JLAIeMEALS4s and

D., y Harrison, S.C. (2004) Structure of the dengue virus envel%pe _
Va*"%?gté?ﬁ‘ hecinenfifafe i heatrastissiyedTidly) nkalvgmgsiorhobic
interatgbidnwtic fposifasipie Eappatgio Bide JBY dRaeyskdbesHenay, tie-113,

. EX. Mandl C.. Kunz.C..y Harrison, S.C.(1995) The enyelo .
side s RN HEP 7 RS H S ST Efmoniom
side{yamilteol 155296 208! byesthes GieSrashglec girinngactans with
side SHalifls B fes UYL ARLEGARsp-2BEINZ6 246, JREN\E-247.

(2004) Structure of a flavivirus envelope glycoprotein in its
The |beag Heibshnostdrendadordnel finsiba wenfotmatoniob MBadts with at least

£28-¢ either. i S ic r
e RS AEIEEI R A SHINE BR300,
102 mighonpe R 08Gdul@ne. rembedinsniviol FiRfigpesaariayestigoa the head

subgkrQskisdR - AtedaModitn %t (840 Civslisiguealnest BiRing to the

oL ASeh e VOB & SR 482, o
5, Biamaw; M. BsryFreroll], D By 20063 ICrstasdrubiprd of thin  another
embggﬁ'ﬁémilﬁ iﬂ@]ﬁr&%\’\?lﬂ%r@iléfﬁotﬂ@%igd%Nﬂ@}ug@%‘iﬂ%ﬁy@ V\}ﬁ]iwhat least

these structures, the "ij" loop adopts a closed conformation which
one Ridfall!eMing desHEes Jiyraisy 8t theR 30 aidfacanedibmz44 or residue
Asp-dBarpeafingibeslafy desudhed ddrgjpiespnt invention.

Nevertheless, several structural evidences indicate that this is a
In thitexibtentgiventionithenteyntdkapopsiities fiectantdivage to the cleft
assdiGRRIAIBY-gF %gt%%&% mavmﬁ%wmgrgy@bé%db&b g cavity

DEN2 viru‘g.lgai)ro in, the "ij" loop adopts an open conformation in

assqfiatethiric bidRPENTPAILLDY ESRRAALIGH ATHRR RARLT WY, the anchor
subspastiusiondetrbeparigieating éntdifferaminniemygdesatar2, Val-97, Asp-98,

- Arg-g¥eragtio _"l‘igfh lesiques 1f§°maq2ﬁé‘?‘iﬂgﬁge9‘ﬂ%@ﬂﬂ GIn-248 Asp-249

reSpe&ive y. In immature virions,

and Val-250.

he’pr

De'scription of the binding site
The anchor substructure contained in the compounds described in the present

invention accommodates itself in the groove associated to “ij” loop of Dengue
virus E protein. This groove is observed in the crystallographic structures of

dimeric E protein from Dengue virus serotypes 2 and 3 (Modis, Y., Ogata, S,
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heterodimers interact between each other outlining projections on
the virions surface. Each projection constitutes an asymmetric
unit of the virion and it is 5 compa@sed by three preM-E
heterodimers, in which the "ij* loop interacts with residues from

C!erﬁ@ﬁt@eig hPWHP*tﬂsBﬂtGSQ?iWE@O:iT hﬁl@ﬁﬁ?@ﬁtﬁﬁ@@%@(@f @frﬁ@to@@gpb virus
mmeltriC orientation |
eV RO Rer bR ARG oo 1 U ST Pap Y.

Zhangopintéiaats, iR oﬁ?@owtw v@th Jirdosp r:é&ldlﬁsk&t)rﬁ the Sthey, R.J., ¥
Ros%?fn@ré’f JOPRIBAR e AVAN BRI YTUE 4.8 3a0:iRJ8 %C%%Bprotem

case, the "l Ioop interacts with residués from the fusion pep

Strustugrefeie! 9&-1P1Bopesles HaRHT diftSre AYGHEAS0IBeutarTarmison, S.C.

(2oowytelr§ﬁémas@wlia@§ee;ﬁf@p@emamtel@%f@r%m/&tag@smﬁmga@rmrus type 3
|Ication C e, SsIn or. 10N asse

erveloBit SRR Shtiihe Ot i DR SEIUEE, e i loop

adonmrmﬁsu@ﬂemmhtycwmmm 'doaprig dhielatipedtiiessiotied stettufale open

confOEIRRCERIIRdRNP) RBSqvedin ﬁ%ﬂ%&?oﬁ\ée%tab;hzed by favorable

crystallo raphlc structures of DEN2 virus E protein (dimeric and
intergeRRfaiR RIS A dRM RN &P MR RTIENaRTIROrIABPEer i the dimer.
The W%Mﬁb@@@b@gi@@@fﬁt@ﬁotﬁm:cﬂmdliﬂﬁ@afé@éaramdmovers an

ons from Ib rex m Ie in th DEN3 vir
area SPEIRIAIMADIANA, R RBRELIR SRR Bdoptea by
the “u loop searnb @w%mt’@ﬁ@béta@ammnmwaﬁt@ftﬁbe trimeric

posﬂﬁsrﬁ@ FeehY 3 BRViIEERaBtS AN tRsmetecuIaidptragtiongata, S.,

in which E protein is invalved throég;h the viral replication cycle.

Clemaiitefdre! o TRIEVAMt Rovely Grihe Brednt hiaht R @IS envelope
protedentitcatiembfdhe fopen.chiatorenatidin Hbepiey hyetmmg'ri@mastnmenc
posﬁéi%%t F)VPB{%%‘? ¥SIPRRR) ?F? tvigals, Hﬁtrérfpe WI PG VIRIS R ¢

erf IVII‘US W ere such'm ecule the ”

Harriggsr 2609 A destriaions eh@ﬁgé%w fhemifioisbpraneasaerhalitis virus
at 2 mt@%r@me infikits avmcduylates @rssebrearessiasiegs oy, tRe Milabn, S.L.,

ica cycle. The crystall g h|c ein struc f
St B L S o B it o o ) feture of a
ﬂavnneme_rtﬁe\kewé' h@lgerme]taiurenﬁactbr Valugg fiotvsed |dm7fbrmmg fusion
confmﬁzé%mm@gsez%t RUSAHIRSALE RleNate é{a%gﬁagma%mmres of

reflected in the WNV monomeric structure and in th

the apREMEYS GeRiin EpLIBINVs(ggesing tiaraie’ij fGbpits 4nthony, K.,
Goultexille zeorerhieh Frght ExprEmes, @imremmnfemnqtims Y. (2006)
hanges and 7 m| ht adopt tions su

Crys?al S Cure ?lSB Nrﬁ/ 0 (ﬁfE?\l e%) 58 G nformf'%m re]yz 93 wral}hsurface

one 0 serve \'l US escription o nchor

epitopgssteli ditipe sSPhE @Aerhiea6copelirris describledsimithe. freddinn. B.R.
DiarRNiR 10, aHROHAEE 95 1. (2006) Crystal structure of the West Nile virus

envelope glycoprotein. J Virol. 80:11467-74). In these structures, the “ij” loop

adopis a closed conformation which radically changes the topography of that

surface region, disappearing the cleft described in the present invention.

Nevertheless, several structural evidences indicate that this is a flexible region,
which may to adopt different conformations depending of the interaction in which it
is involved. In the case of DENZ2 virus E protein, the “ij" loop adopts an open

conformation in the dimeric state and a closed conformation in the trimeric
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5 inhibiting Dengue virus infection are characterized by the
presence of two relevant distinctive functionally substructures,
according to the following formul&9[C]-[A] Where, the anchor [A]
contains at least three of the following elements: a) an hydrogen

postARBANG-FORGHRIBERIY @&#@r&ﬁ%%%%ﬁ&grﬁﬂ?@c%ﬁ@ with residues

acceptor and/or a negatively charged group (Ai_2-, A3), and/or c)
from, dayaibphaBR SRRt KHEZecMalor &) é[ﬁ%%‘r’&géﬁ'%dfh@ preM-E
heteamtieRiQr mekast Nyekogean bacd doroer aldiment ﬁDf}&);tlcamdm éhe virions

surfil) Al pis ¥c?'8”°£ﬁ%%f% thﬁggr%%Q{%F&du%?th P and it is

and men S are sele among the elemen s

com@@ﬁ%{ﬂutbmn@@ﬁe BEMI-phaierediopstiornis mddeh defindid Iagpigotersgcts with
residlR8 BEMERS e RRGHBRGERNAEE TREARISOHERPOMATRTS 8b not adopt

atom or'%q of atoms de??%ned as: D1, D2, D3, D4, Al A ﬁiﬁ h
a CoyRsyyr §f§rﬂ%%\ fes lRisgielnenr aPé"’BP&F& y'vee“ €
hete&mﬁm@’edrdaycﬁrﬂmhﬁmﬂomlmmdeiﬂaéqj lndhendestarts,an one case,

with “1"*‘ Hﬁ% s (lj?j géétf?!{?n “t‘i‘i‘é %Hﬁo%ép Sf%%ﬁv%{guh”%etﬂtéoébﬂﬁ{&nc unit,

eviations of nteratomic distan

and jadhrotheinaRatt® vill jeom Wﬁéfﬁﬁ@ra@mﬁ@'@i&&ﬁmrf%%ﬁﬂ Ipeptide.

Ther@f&ﬂweth@m}aqswqak@é therpiesaritemeRtiamdReBRiaEBNdiRd whose
interatomic, glsta c eV|a sof bout 2 resp ct to the

a1 [REAIGH OAITE T IO TR SR W ) P morphogenesi
or vml@m&ssﬁemiﬁmmmam’amophme proedhR]al iB®rDdheAld sAB oCcess.

The %&'&ﬂ&%ﬁ% Jrhang ik AeSaHBRS DRIEPHRHRRIANS differences

between the anchor substructure [A] of the present invention and

(RMe3qsearadin Sryeletraseteaey s *ﬁ@ﬂ@%@clﬁmws of DEN2 virus E

protéldigigrRinid endingniierastionardyydsephebie interagtormpaehture factors

comeelaergt L(%IIC Ieprterrea(i:ttalgsn SofT < Po éIQZ 0 f?mda?tf&é%ar wsﬂw regions from
Eorres on each orfe to an hy&rogen sond ‘Qonor atom o QI]

dompisn, d@mex@m of e MENB VTR queumﬁazr@l@m@mg:wre (Figures 2
and Cé%”%?é!@r@%ﬂeo%%m hyrdfrgeqbeBe aeepRion, aleMential to be

droﬂgen bond acceptor group of atoms and/or net (or partlally)
accqumatiely cRifgte Tt SHUAR b RVIBREE With &Y intermolecular
mterhwhsngen anichdanpratam 1®rshydna@emr5\kgandxdommigmmmmfon cycle.

Ther%'fg r}r]e?e%ﬁl %'&';Qﬁ omﬁ}/e é)!% fﬂ%’m aﬂ‘,q ggt?qﬂf of the

d en bond acceptor atom S case, It IS 1 ereln

opera@w‘pxm@meaﬁ@p@ﬂnamdhe) Br ﬂﬁemm é?éa@érfpfnﬁgﬁ deveionment of
antiviIse SREMGWIEAGUBIOMY HH PRV AEREsRPONere such molecules

interfere with the interactions and/or structural changes of the “ij” loop and this

interference inhibits or modulates one or more stages of the viral replication cycle.

The crystallographic E protein structures from other flavivirus, showed a ciosed

conformation of the “ij" loop, nevertheless

The temperature factor values from residues forming the “ij" loop in these
structures are elevated (Figure 3), as reflected in the WNV monomeric structure

and in the TBEV dimeric sfructure of E protein, suggesting that the “ij” loop is a

flexible zone which might experiment different conformational changes and also
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donor atoms (in this case, it is identified herein as "D/A in donor

condition") or the 10 D/A element may correspond to an atom or

group of atoms simultaneously déhor- acceptor hydrogen bond (in

this case, it is identified herein as "D/A in acceptor- donor
migHEliEOBenT BenBhARIeRRENIOEE SRoRAS WHkeaeatoDENR I DEN3
of atoms simultaneously donor-acceptor hydrogen bond. 15 The
%H1, H2, H3 elements correspond to a non-polar atom or non-polar

Desg{@ﬁ%g W EIIPS L INsRlemisdistances matrix (in A) for the

The SL6EWRE CoRIpMNBRLNJBE MR WQH@%@?@%{/Q@{@?%naﬁenuate or
Figure 5. Distance ( A% D, A2 D2 D4 D/AD+A H, 11, D3 A} fA

mh'bﬁSm@ Pengus ¥irup f¥esicn 2t prerpgteriaed by e BeaRRcE 61 dYp levant

distid@ige4uhdibBellyls6L6 B4t 126, ARG AnPD 2:@ Goludribh. 5okl .6
5.08.03.05.88.45.2 Dq17.416.0155013.45.213.09.7 14.8
17.39.012.4 D/IA 12.9 4.0 8.6I%3I#Ab 10.08.6 5.2 6.0 12.8 4.9 3.8
D+A 10.2 11.811.6 5.210.008.15.310.512.76.58.6 H,5.17.1
Whege) 13.08.68.105.34.45.17.75.5 H29.36.68.09.75.2 5.3

e GRREOIARTE RARETIEHG AR AR A0 oo
bond glenpr3 gleent 4(01e)5 2By bloarp vdragenyBong gerepior sapd/or a
negatitef ChPRP §auD GRS OA%Q %%dlferﬂ&? BFeS9RIIPHEPIoBIcaNt (Hy.a),

elements DI, D2, D3, D4 an s case,
NS B0 GUFEHRAT o GFIRB LR SR AP ! St (O/A)
and/oore¢ speitdsitmenuatp Maogagepbatoyibgdroged bemiedbriBrA), and

mesaeé?&%tgn%pqu?%ﬂy @8@:@@’%% fm!é)\éfl'é!%&{@.‘*%ns@b{m the 3D
-NH, -NH2, -NH3, = ; which may corresgon ds to: a

phaf@ﬁpﬁﬂh@mwd&&ﬁmﬁé fBIB@hﬁ% radicaislemRyisafuibe ARprmacophore
modan@bs%w@mwaaﬂﬁw@haww naiormantayigheallad: amd/og, Ds, Dy, A+,

Ikylcycl I(/]X F.)con and/or stituents ofan of the
Az’% oéé%ggrla hdiéals? eroa d/%)rche?qeroarj.| aha/br erabR! separated

by aetdriesativaikyHistetioe hdtﬁmaiylmlkaandfﬁiﬂﬁﬁ?@tem%ifjﬁcykﬂlodn(ypeﬁam
embBAMRLRETETORKYIr¥eIaaI Kl SHRATIGHIALY @ FhIEQRIR IRleviations of the

interatomic distance of about + 1A respect to indicated value in the interatomic

viru

distance matrix (I). In another embodiment of the present invention, there are
admitted interatomic distance deviations of about + 2A respect to the indicated

value in the interatomic distance matrix (/).

The elements of the pharmacophore model D4, Da, D3, Ds, Ay, Ay, Az, DIA Hy,
H,, H3 and D+A describes potential interactions between the anchor substructure
[A] of the present invention and residues from the cleft associated to “ij” loop
including . hydrogen-bonding interactions, hydrophobic interactions and

electrostatics interactions.

The D4, B2, D3 and D4 elements correspond each one fo an hydrogen bond donor

atom or H bond donor group of atoms.



10 functional groups with formula ROH; -NH group in functional

groups with fomula RNH2, RR'NH, R(O)NHR', R(O)NH2; =NH

group in functional groups with fornula RC(=NH)R'; RC(=NH)H;

-SH group in functional groups with formula RSH where R, R' are
The ingepandgnidnyshingesrespohatitizicd onainsubstitydeshatkyload acceptor

substituted or unsubstituted heteroalkyl, a sti or .
ator, 8 IR ORI ok ouhi L e gt (or partaly)
negatiwtdysheeiralkyl, a substituted or unsubstituted aryl, a substituted

or unsubstituted heteroaryl: In one embodiment of the present
The BlrSREnA SCHRIRRANSS: HAN 35, BETeRRARPDs ARRMhRIHE" hydrogen
bondca@sesaeods 40 4{aMs.in donor condition") of the anchor

substructure corresponds independently with - C=-CH group,
The i relamgiieBay ©eTEDSEONSttiENtadraiemstiueReRdnlyereaan bond
acceRbiONRWING fadisalssalkykangharsy Herllybandii hesetepleylcondition’)

and/or heterocycloalkyl and/or arylalkyl and/or arylcycloalky!l
or I SIRTIEDEIBENFAFERE HAH ) AT TP Of Merogen bond

dondredeneariicirdtoadcy, dnsl/idehtfiecoatkyloyad 08l linbjosabstituliitis”) or the

DIA %re%gn%ﬂ! rcg'ﬁ&%%i k&%%ﬁn'@@%ﬁé%& Wﬁ\ftéﬂégﬁ%iy donor-

resent invention, each element D1 3, D4 and D/A (in this
accepigie irasohar2bn dhip g% dbifo bR R dIftAe dRiéhdt acceptor-
donciUaEHTe [A] corresponds independently to -CH group in HCN.
In the present invention, the elements D1, D2, D3, D4 and D/A (in
The thisAca$ameotrespespisits "BitA andatoor coguittiondy intamg cageithmeously
C I @) OH group in -C(O)OH, -S(O)OH,
d°“@§%6%%§§?@§5ﬂ°ﬁ%}§§s‘ﬁ CF3-NH-S(0)2-: ) - 30 NH group in
The tBlragola nibadmesesttéapentian, shectlementsidm A2-nd 3@t group of
D/A (in this case, corresponds to "DIA in acceptor condition") of
Ao anchor substructure [A] corresponds to an atom or groups of
() IRNHAGRRDARLAECEPIREAIPR SAlpdia 3 IBUFRSJCBINEREY in the
any of the followin fgroups: -C=0 and/or -N=0 and/or -S=0
phargﬁﬂﬁ%?hfb@@%ﬁ/ég?-‘D@,d\/ilhf:ﬁ%?correspond to: a) substituents
of any of the following radicals: alkyl and/or aryl and/or cycloalkyl
and/or arylalkyl and/or arylcycloalkyl and/or alkylcycloalkyl, b)
pistance CONStituents or substituents of any of the 5 following radicals:
(4 hetaeroalkw.and/®s hetg¥oaryband/dripeterdeyclodlkyl aid/or Ar A H;

p, hetevoarytadkyl and/or heteroarylcyalaalkyd.and/erz 42 39 106 72
A, hetepoalkyicycloalkyl, ¢).opartieularly,s-C=@igrougxsin functionalo 7.3 3.9
p, grosps wighformyla RGEO)XsRC(Q)R', RG(O)HORCQ®-, 58 84 52
p, RCD)OHRC(QYAR', ROC(QOR'SO)NRR"; J¥H grayp ini73 90 124

pra  functignal groupg with formulg RNQ#Z; RNQ; -S=Q grogp in 128 49 38
p+A fungiionak ggoups with 40 formula: RS(0)20H, RS(0)2Rs5 RSO)R';65 86

u, -P=0group infunctionghgrogps with o s3 44 51 77 55

H; 9.3 6.6 8.0 9.7 52 5.3 53 0 6.0 10.4 37 3.9
D; 42 3.4 3.0 438 6.0 10,5 4.4 6.0 0 7.1 7.0 3.2
A 3.9 10.0 5.8 17.3 12.8 12.7 5.1 10.4 7.1 0 12.4 8.6
Az 16.6 7.3 5.4 8.0 4.9 6.3 77 37 7.0 12.4 0 3.9

H; 7.2 39 52 124 3.8 8.6 3.5 39 32 9.6 19 0
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formula HOPO(OR)2, RP(O)(OH)2, ROP(O)(OH)2; -0- group in
functional groups with formula: ROR', RC(O)OR', ROOR' where X
equal to halogen and R, R', R"ar&’independently hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted

In tﬂéet@f@@gvlt.qﬁehﬁiwtt%Oétt?ﬂ%@@twsdtzcy{gggmbrwgﬂﬂmgtﬂrs case,
upstul eterocycioa SUpstitu or unsuns e

R g 3 L o N

corraxfritvedpréseat irtention thewlenfeatsnis” apdrddart thendindbarr selected

indeéﬁﬁé&r Wc%%ln ﬁfeor par@]% FE oL Al peqalivelNH. . =NH and

arged atom o net negatively charged group of

~SHathiE) foRERAFRIBONG dRncatBRSHaREN PR BiedfplRiing radicals:
alkylOERRS: 1B ryE EAMR; K IR EH QN BB/@rPéQ;)é@érBafkyl and/or

cyr{ebfH
MG e G e

hetetnaskyi stitdiedheiteozey atdoshattstaxbtallyl treljordsetatoarylalky! and/or
hetel%%’iﬁgég!‘%&ﬁ&e@r@%?t%é%ér%eﬁmé?é%éwh'%)C?:%‘?taﬁﬁféﬁﬁp%ﬁjﬁ Boup in

acceptor-donor condition") of the anchor substructure

funcligpabgrespe it éran B dr dﬁ&hafafi%tmgnﬁ?ﬁnﬂhﬂ%wth fomuia
RNHJORPY MigCRIMNRMRIIRIE) and-sianeip selesiesbmdepenseatiy formula

f ny, af t HR -CONH2. nth t
ReNEREL N5 28 Yraid iy SRS e A R B B where
R, Boreespomigperdaciy- pmiém&nn e ﬁ@hqué&ogrguwsab@msted alkyl, a
subsffﬁj?&ﬁeéjr &%u&%&%@%&%&&maamﬁmw@N%t@@tﬁ@t@aa&ycioazm

kyl or heteroalkyl Ci-C15 radical having no more than sev

2 sufRRBGH BRI pS) eGSR RPB b ARSI E RetnsBstituted ary
a sumsuﬁbtittdedjrb)xbymlmuiyherek@qmdy\clmdkﬁmbmipﬁseﬂ by thiee present

lnven\{vo o[e'gg;ree [in sse\(ljB§1 B ﬁ%i?ﬁ &3 ﬁn R 0 gﬁg%ac trt?rgre%gonds 1o “DIA

he(%eroatoms u optlona y su

in danes i) } 6f mmqﬁv@téﬁg@gtwatfﬁr@ap%fﬁmy@d pYessadanly with -

C=CPf Q?é%ﬁllrkﬂﬁi‘ébh??ﬁ? g@!&;r\{&tfbi’@; tﬁlﬂit %&ﬁ@éﬁtgtlﬁﬁ(éif%ﬂm%@ﬁs of any of the
onaysu Sttu or unsupstitu aryla ra

folog o B onc o, P Oiree SRTAEL ARt gyl andior

hetesutystivatiaytsaodive spoaiiy! tandiioy| By G5 Gadtvhryitt/or biknmylodshikyl and/or

hetepe%ggaﬁlw Sufliidted-aidiiaRsaRy ©) ipioandelindpelcRbany, b

ose by one, two or thrée aryl or heteroaryl rings, each ring

SUbSﬁEAﬁﬁ&SOfi arwérﬁﬁéé%rdﬁﬂ%aﬁfér@%ﬁﬁm@eﬁﬁ@@%aﬁ%ﬁ@dfm of the

pres@hﬂlmk%ﬂtswth@f@cﬁ ngatdREDSUDSTIDIC s fial fBE@Qﬂdﬁ@o@'é’Mcorresponds
-C5 or heteroalk | Cl C5.s ra| ht or, brancheg V\{Ith n
SHu i émaasponds

to ﬂh Wwedé’ ) te?gg ti‘ﬁ’g ? &a‘:ﬂy su%s?"fut or Unsubsti
mdeﬂ&mamwwae@kWMmoaIMGMposed by one, two or three cycloalkyl
rings with 3-7 members, fused or linked where one or more

in t@%ﬁﬁ%ﬁt?&%@boﬁ&s?@%ﬁ%%ﬁ Dy, D3, Dy and DA (in this case

corresponds to “DIA in donor condition”) in any case do not corresponds to: a) -
OH group in =C(Q)OH, -S(O)OH, -P(O)OH; b} -NH group in CF3-NH-5(0).-; ¢) -
NH group in tetrazole.

In the present invention, the elements A4, A2, A; and DIA (in this case,

corresponds to “D/A in acceptor condition”) of the anchor substructure [A]

corresponds to an atom or groups of hydrogen bond acceptor atoms selected
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C5 straight or branched optionally substituted or unsubstituted; g)
heteroalkylcycloalkyl composed by one, two or three cycloalkyl or
heterocycloalkyl rings, each ring3ﬁaving 3-7 members and no -
more than three heteroatoms, fused 15 or linked, where one or
inde;ﬂéﬁ&ﬁﬂ@ﬁ%ﬁﬂ%ﬂ? %pnﬁ_@flr@%\ﬂsﬁ@ g%ﬂ;ﬁ:ﬁ@étgrahateroa&eyb &l —S=0
str or branched with no more than three heterpatoms
a3 I et UL R SRR T Gy Ry BRI ALy of the
followmmpesichisy afie) tanddr thrde amgdlomggcitticyednd/onaotatyteand/or
aryic%ggggﬁy&l@%?@lﬁg@%%ﬁﬂ RIemBAEhfARIIBN Al SHOSHASOAL of the

unsubstituted; i) h eroarylcycloalk?g composed by one, 20 two or
folloyfigeraniFalf hBespERAYIMI RIS Ya N PR B MBRIBEY aRE/RG and/or
hetefbafgalkfan Higerheteiepiarisyataryed sad/oe ofdtotaiRyipataikyl, c)

.or heterogycloalkyl rings with 3-7 members,and no m ;
a0 Er AL By DRy S e e TR AT RO(OR:

RC(@adicRGORTIRCAMOIY REEDIPR(i) RRGIEIORHEQINBIR raditchi group in
funcﬁ&%@%?ﬁtﬂag Wit elsmentelthe RResmasaphpee MAdehanshalghups with
S

25 substituents and/or constituents heteroatoms comprised the ,
formpiaa RAQOEREN R BB S CARd/0r D2 Aiansr BI UM 8rgyps with
formtad igaifsplered RM@)tHe (RORDreibals:Odhgreusuichfuadicalal groups

, ntain t %K@ nd@‘ﬁ Ssubstitu lar [tu ;
with (Ijl% g‘r%gtgﬁwc?%bmp iS tﬁé P arr%a(%lpﬁ)%%r%qe%%&%s %‘Sgéﬁ/cﬁﬂ& RR.,
R"arp/indapende By Ay ieahbalsseridtiecanions whetiaed ipiadicakstituted or
unsuibRiRRL pRiERGINR)H 39 iantaiadhe: HRwissrantangd dsarpstiueitied or

and constituents heteroatoms comgrlse the Elem?%gs an

! ( D /o,
s RS e RS G, RATIERACHor CRERSTTRE Ay Supstuted or
unsubssiogitaeterShtbop for elements D1, D2, D3 and D4 of the
pharmacophore model 32 In one embodiment of the present

In oneantierd Deshaledenereranbiavepirsyiie flsmevatfmandckinof the

anclte¥ ROPY- 0N GE N3 tenIrel fivir 84 eSitiur ik PRegakiVEIPitharged atom
hydrogen atoms with sid -chaicg carboxiamide oxygen of Asn-103
C

n .

or NG L GhRR" BBABREIA YR Y B SR LA i 105 8 TP G Yo atoms

fromertitsodipentodf tydroresegtanpeniion; T2 ¥PidresSB @i m&g'P(O)(OH);

RR YRR alome ) @fig; chaiRsasienomEspRbfom? 8 rs().0H
residue and/or one of more hydrogen atoms with main-chain )

ROS{ahaBiny1 ¥ttpgen sloma- DA lediamebistianamide cagpstituted nitrogen

atorr@sSsoeiaied|&0 "ij" loop and/or one or more hydrogen atoms with
main-chain carbonyl oxygen of Lys-246 residue located in the

In theavigparisouizntidn. 1hecetimenis. Pr-dnandrBdddimine epafeqereswfnds to

“D/AIYSRESRPIARAESH ARBPS BrAFR YRR ALRIINMIRAT corresponds to

main-chain carbonyl oxygen of Lys-246 residue located in the
an a{%{giw group of atoms simultaneously donor-acceptor hydrogen bond element

selected independently from any of the following: -OH, —-CONHR, -CONH;

In the present invention, each M4, Ha, H; element of the anchor substructure [A]
correspond to a non-polar atom or non-polar group of atoms selected
independently from any of the following radicals: a) alkyl or heteroalkyl C4-Cys
radical having no more than seven hetercatoms, straight or branched optionally
substituted or unsusbtituted; b) cycloaltkyl or heterocycloalkyl composed by one,

two or three rings with 3-7 members and no more than three heteroatoms, fused
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associated to "ij* loop. In one embodiment of the present
invention, D4 shares one or more hydrogen 15 atoms with one or
more side-chain carboxylate oxyéén of-Asp-249 residue located
in the cavity associated to "ij" loop and/or one or more hydrogen

or nﬁft@ansowihthén@i@mmt@ar@%mm@ﬂ Vél-3hf wsisteroary! radical
located in the cawtg associated toP if! lo‘c')fm%? mtergctlo sites i

COMBRSSEL N MG RE RIS RS0 535D LRSS A MSE R ASSS %’”mked
optiqolatiyrealcsiihtad onesLibstinedmb) aditadnt cddaipreswosed by one, two
or ’iHHa eQFth s, AFRERISRRS ?rrﬁ%%est])ﬁg{%ﬂs UGS IS to alkyl Ci-Cs

ain ammonium group of Lys-246 residue located in the

stra%w bt PRYOTERS opURHBISIAAPTHEBRRF Hiviet (aflu fopteroarylalkyl
radu@%&@%&@ﬁm@&mm W@ﬁ)@iﬂ%ﬁgﬁaé@ch ring having 5-7
eractfgns with the a mon u q Vm%j 25]a edSItl\ﬁelye one of the
me é?gaef' 238 Th H% AV y AR SRR o ] Toop MG
subsdimbidiereresploths sre et ﬁv@atm’nhetewﬁiéﬂﬁﬂﬁeﬂ’ﬁmb@]@n branched

with HOBHanhheside- ﬁ@@fbs%%gxxs'p%ﬁﬁrﬂ&b%ﬁ%&l%@@}ﬁ@h&%ﬁ@ed )

cavity associated to "I loop and/or Al bearing a net (and/

alkylpygioalloy ﬁ@@%&%&f&@%ﬁd RUBIVE SbdBe e R RS With 37
memiiis thesguanicine dveiepcbeaasiogrcpe sittvetinlang eafedpody-@alkyl Ci-
residue located in the cav associate op,Ke hion,.

Cs St esu'r%?[théj rca\%f?%és}'S%%:lat 5‘%@|o§g’t§§?' /,%? elemer)&noﬁggﬁ%’ 9
hetemwfwwgmﬂﬁw@mm@bwp@ﬁetm@b&tfﬁ@@@hﬁ&%ﬁé%@rocycioalkyl

rlngéné@m'ﬂﬂg [HAYRECETIFRKHORCEAAR HORD (RAEHGHRAIN KBNS fused
Ser-72 residue located in the cavity associated to "if' Ioo an%ﬁ%oalkyl

or lirseal, SRS OMR AFJPErE SdrRLEf R ONEPPRIGHSGI Yt Sup 6o
C+-Cresichighbcatastdndhedcavity assootateditan'ijthieep hBtimaehems optionally

subsﬁmﬁggﬁ%@%gn&%%@ﬁ% 5“ 'ﬂY%&L%&kg(/ ﬁ&gﬁr%%r% Ss%rdnﬂag%ne two or

oxygen ato er-7
threg casid i gscaltaghadrie %‘@\/Ry @@é%c%@&ﬂ“i@" idisdiryipe A members,

opta&fﬂ{ﬁ&@:@ﬁt%m@i@u%dB%ﬂﬁﬁe@tomﬁet@lﬂihi’@%@ﬁ%lﬁﬂ%mwd%&’by one,
en atom of Thr-70 r?SJdue located in th C?‘f'tyn rEouatg tno more
two ‘15 %88 A IR AR Gl SFTRe BrLAl: MORRBI TR AN Mo

thanaitreptbatescsitshaitekyddokylohg drogeoratornlofigero hetsidagsioalky)
rings oAt ddy e SAKLYASSRFIFE A R rd " 1RO %Q@WQ(@?@Q@F% OBftionally

or more hydrogen atoms with the side-chain X
subsiitiacoprTIsHO Yelsigde igasicd ﬁﬁiﬁ%t%%\ﬂf?%%éy?é (3 el {8 "geicRlp. where
suchinaheevhadinemothepiasantonventisin s ehianes @adarand such

subsmcgcre%tgydr cgor constituents heteroatoms comprised the pharmacophoric

elements D4 and/or D and/or D3 andfor Aq7; k) radical selected among the (a) - (i)
radicals, where such radical contain the H, element and such substituents and/or
constituents heteroatoms comprise the pharmacophoric elements A; and/or DIA
and/or D+A; |) radical selected among the (a) - (i) radicals, where such radical
contain the H; element and its substituents and constituents heteroatoms

comprise the elements D; and/or Az and/or Az and/or DA,

Key interaction sites in the cavity associated to “ij” ioop for elements Dy, Dy,

Ds and D, of the pharmacophore modei
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15 atoms with the side-chain hydroxyl oxygen atom of Ser;72
residue located in the cavity associated to "ij" loop and/or D/A
shares one or more hydrogen atéms with the side-chain hydroxyl
hydrogen atom of Thr-70 residue located in the cavity associated
In o{]g@ '@iﬁqtszslzﬂnéﬁwélt;t@ar@f%i@@eﬂttaﬁ\ﬁ@rﬁhﬁ\pmitw@%@c&a@edﬁwﬂﬁdocmrogen
or A3 element of 20.the pharmacophore del.ln one
Ao AT B R YRS O RS L SR e eador one or
mordropusigen etaimshydnosigegebaip chTtuxEhside sitvedocxtégin! (e residue
locafedibtssacia e in hediidop aalior one hydrogen atom from
main-chain armine group of Gin-248 'located in the cavity
In oRSSPERIGthENTH JOoBR gRiey nterartiomsigsiadhmeayityiore hydrogen
associated tq "ij" loop for D+A element of .the pharmacagphore
atonTgH] RS G BAAEH: SIRE PR SN LA i 01 more
hydrogenoatorosewiffd rogisrchationeadponyisite gsitaiel &arddhitesigrsuloestted in
the L¥ongtddEiihR 818G Ndbp GRS RROTARE "%}eﬁe@@@u@rs with

b
_it shares one or more hydrogen atoms with one or 30 bot _oxggen )
mainsghAe FIRPSINCEIEH BhHYSAREGIR PRS- P4g5 sY(he associated

to “ilogatgsl in the cavity associated to "ij" loop. 34 Key interaction
sites in the cavity associated to "ij" loop for H1, H2 and H3
In owrtearerdiotahie giHamRIESphbIRVATHRE! IR0PRAEIALYMNIE MTBrHRydrogen

ator¥ SAENEIRVENIAR. H b BN SRRYds PhObigI HiaNaGHABSate e cavity

aliphatic portion of butylammonium side-chain of residue Lys-246
assqglalRditas il tHRPRavity associated to "ij" loop. In one embodiment

In or?efe th tggis.e%rgti%\fetﬂganeg Wf)é’ﬁ‘t?oﬂ}"ﬂ?%ﬂ%fé ié‘:‘iér%?tl%ﬁe hydrogen
With the a iphatic portion of butylammonium side-chain of Lys.-24g
atomsndliinyene4T meskisies-IdtaiteehRANga Ay s SRR iPsigep . located
in thﬁ‘ gmﬁtgrﬂtgggi{[ﬂﬁ@@i?:ﬁthﬂ’p(géﬁgnzﬁtﬁﬂ)‘@lr_‘éil@é‘idﬁ%Wegen atoms with
_hydrophobic interactions W e aliphatic portion of . .
B N L FCLSTAL o Eadih Vi associated

to “ifalotypassociated to "if loop. In one embodiment of the present
invention, H2 involves hydrophobic interactions with the aliphatic )
Key gptamctppusitasinciamaviy-asarritedstoffirdQandmcaigents As

and IR,1BEtRA\BlaRGRsHOmBdeiop and/or H2 involves hydrophobic
interactions 15 with side-chain methyl group of Thr-70 residue
In otecatedbiirtiem Cabitycassseiatdovaotitf, |dap aheepte ensbodimmeat fafdrogen

atori DG DR SRIL NG U B URYGRER BY HIRPIADIe SUBEABEARS in the cavity

associated to “ij” loop and/or A4 bearing a net (and/or partially) negatively
charge which involves electrostatic interactions with the ammonium group having

a positively charge located in the cavity associated to “ij” loop.

in one embodiment of the present invention, A;” accepts one hydrogen atom from
the side-chain hydroxy! of Ser-72 residue located in the cavity associated to *ij”
loop andfor A, bearing a net (and/or partially) negative charge and involves
electrostatic interactions with the guanidine group bearing a positive charge of

Arg-99 residue located in the cavity associated to “ij” loop.

Key interaction sites in the cavity associated to “ij” loop for D/A element of

the pharmacophore model
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with the side-chain of Val-97 and/or lle-113 residues, both located
in the cavity associated to "ij" loop. 20 Description of Head
substructures In the present invedtion, the head substructure [C]
or R, corresponds to any of the following: 25 a) hydrogen; b) alkyl
In ofd- @ﬂ@o@aiﬂ%ﬁf%l%@r&&twﬂbbnadﬁommasc%ﬁ%ehm@ﬁtm from

unsu stl loalkyl o

b t $6337%
side RV O SRR S BUR I BIPE, 1i oF oasrggiated to “i
ioopmlﬂimrtyhaamg)&mydlmgmem@ncbhezd%céahahymmql group of Thr-70

resil B RIORLYMS ?{E%QQI?y @zaOcBH‘%B chgg?tltuted or

unsubstltute d) ary eteroaryl ra mposed by one, two
In oﬁﬁ %%ﬁ&f@ﬁ\é’tﬁtgﬁf @@Br@@@wh%@gt@ﬂ mml%@%f&ﬁi@wdlfrﬁweth@ﬂrogen
t ree et tom tio su st tuted og.unsybstituted; e
atom iy ARG bRl BB HSE SFiac Byl fniceted in the
cavityhaseaniated rawofe’smm;utamwmwpwadmmkyh@ﬁ@&d rogen atoms
with %H@'QH& %Q(ﬁﬂ?@&ﬁﬁ%&&@@%ya?%swtﬁdﬂ mmt’&%jd 31 the cavity

heteroar IaIkyI radical composed by one, two or three aryl or
ass‘?fé?é?élaﬁ‘ill‘ Hnd@eBach one having 5- 7 members and no more than

three heteroa fused or linked, w
I o RIS LA LB NER ANl G R e By Bt gfein Pycrony
hydrogamr:aum shiSstitdtetboidundabstitdtindtons Ieatdiyiepicciagsl o “ij” loop

and/SF BIRL AREANGREGWIILRO ﬁgefsgéhaatmeevmwméscham hydroxyl
optionally substituted or unsubstituted; g) alkylcycloalk ifé? 5
h VI

Oxygc?é‘rﬁb‘&i@é’é By dReeaibisi Qﬁi’é‘%é’d%ﬂ?a ihhgesesial
In one em 0 er%‘tof Sfﬁd Ong%%%cé‘\\\{veé]wséea? OLNPIE éHgStWﬂ? hydrogen

corfespon ds e alky or branc optlonall

atonsy it theds tlecisih Svdned gpsyarn ﬁ)ovi\etéraark@?cmﬂypcated in the

cav:f@@&@bﬁ?&f&??@d‘ DY 193¢ SNQ/&* ﬂ?@%i@f@é@”@/b@%am hydrogen atoms
heterocycloalkyl rings, each one hawrgﬁ 3-7_members

Wit o SRR AR RGOS RPT FKL WherS e Morigp n the
cavisybsttudatsdctyrédgpags to alkyl C1-C5 straight or branched

optionally substituted or unsubstituted or heteralkyl C1 15 C5
Key diitgipritinedtren By RrcAvi aeserintadde nifelparfes As element of

the PRIQNaHYSWGRLEERIL Or unsubstituted; i) arylcycloalkyl radical
composed by one, two or three aryl rings attached to one or more

In oy eloatiyihreiicd hecaets ortérivauiing 347 aveaptie iy dogroriiyn from side-
chalﬁ W R)ru néfupﬁlt %@Qegcjl%t?égg{é/&cwm@@Avﬁ@'ﬁé&oc;ated to the

" posed by one two or three aryl or heteroaryl rings, each one
“ m@wrnmdy&r@Wnaf% e PR RER e, of Gin-248

locaRidashng éanteaee By eoalkyibes. heterocycloalkyl rings
having 3-7 members and no more than three heteroatoms,
Key interaction sites in the cavity associated to “ij” loop for D+A element of

the pharmacophore model

In one embodiment of the present invention, D+A accepts one or more hydrogen
atoms from side-chain ammonium group of Lys-247 residue located in the cavity
associated to “ij” loop and/or it shares one or more hydrogen atoms with one or
both oxygen atoms from side-chain carboxylate group of Asp-249 residue located

in the cavity associated to “ij” loop.
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optionally substituted or unsubstituted; k) the radical selected
among the radicals (b) - (j), where its substituents comprise one
or more positively charged group3? selected from the following:
RNH2, RNHR', RNR'R", RC(NRR")=NR", 25 C(NR'R")2=NR™";
Key wa@&w&eaeg\lﬁ th@(Eial\}Hﬁaé\éBal_%ﬁéQRiNH)j-"l\l%pl)fﬂiﬂjl{,aﬁ?ahd Ha
| amon radica b ('J)Jg’b (&?re its substituents comprise one
¢ enber 5?1%83 LRAPFETLYARPE selected from the following:
(Q P HROR
!n. or% ﬁ%ﬁi %%QQ(%)ZI;%?% @3 )%'_%\gé g@séi il %%)Hﬁ?g g@g actions
mwnrﬂflﬁﬁi"&?mﬁ??@ﬁ@ﬁﬁl% BRI F%%’@s’d?o%ﬁ%ocated

in th&@p[@sggg@&yﬁ@uq@ iibgdengue virus infection by one or

severals of the following mechanisms: A) The affection of the
In omaanpibodemedi ottt esssant/ovadsemblyrofolvae iy ddspB)bkhisteractions
with HETERIFAER WHRORAC ORI FRINAD SURECHEIR AN hng Lys 247

rocess, C) The modulation of the mature virions stability, D) The
resicypsneaes %@?ﬁb}%\‘fé\’f%ﬁﬁﬂﬁ%@ FhierRe of the anchor

subst ure %h[% chemlc com oun sdes rlb P’h
in one em .0 Bresen vo ves obf %nteractzons
prese |on IS'tO guaran ee el’r chorage | ef

with mwrdtetﬂctpomfbtwﬁaah&mm:@ sefedmlmhef Ib&ﬁﬂatr@ﬁt@ﬁe located

in thiESRERDEaLEAMBOYPAg dp the surrounding of the extreme of E
protein domain II. This region from the domain Il is involved in

In orse\eeﬁabmﬁefmQiemdq;'ruyematrtmﬁncbhaHrgharalotermedﬂmeﬂmtemsteracﬁons

with %’l'ljé: gi aﬁatt IpP ion c%f %@@Ctlons e sf.Pe e “a‘?rﬁ‘ S ’-f? 'Pegllcrinerﬁ)cated
in matureé virions an ein erac ions be Ween pro ein an

in therntvéynaasariatbrate fiddessnap tde e inysivespipdepdiobic interactions
with BRRIGIRIR, Aa-Ringling 06 CheRisRI CORRALNGS tHeGEId8s ociated

the present invention, to E protein interferes and/or modifies these

to “ijnd¥olecular interactions provoking the affection of the

In o éoé?r%‘d@lr%%ﬁ?t&%@h%fﬁé%@é?!Hvé?t?é)r?'@%e‘?\&&@ rﬂa i %%% € interactions

interaction and therefore, causing an'in |tor e one or
with ﬁli@réléﬁage@@Pﬂw‘éah%saﬁéﬂﬁméaltﬁnﬂﬂ@&é'@@e&emmﬂp@?éeéff&tea cavity
assdURIRACGR) Hjngligp. This is the case of the morphogenesis and/or

the virion assembly process, one stage characterized by the

virion release in the reticule endoplasmatic membrane and which

is mediated by collateral interactions between the preM and E

DesgipidnisobtepsbsethnByaHiSSlescribed in the present invention

and the preM protein compete for the binding to the E protein

interferin the release oce sides f\t ?gor substructur
in th% grﬁgg Sr;[:%)c u%r%ez \%E Rickr @t %]k h corresponé % any of
the following:

a) hydrogen; b) alkyl C:-Cio or heteroalkyl C+-Cyp with no more than three
heteroatoms optionally substituted or unsubstituted; c¢) cycloalkyl or
heterocycloalky! radical composed by one, two or three rings; each one having 3-7
members and no more than three hetercatoms, fused or linked, optionally
substituted or unsubstituted; d) aryl or heteroaryl radical composed by one, two or

three rings, each one having 5-7 members and no more than three heteroatoms,

' ‘optionally substituted or unsubstituted; e) aryialkyl radical composed by one, two
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compounds, contributing in a major affinity and/or steric
interference. The blockage of the preM-E interactions also
provokes the exposure of the fusioh 25 peptide to the solvent,
without the protection offered by the preM protein. Thus, the E

or ttﬁé‘ét%ﬂltbﬁﬁéj%n@vﬁé&oéﬁ@ @W%&!M@%tmﬁeﬂﬂﬁh&eto alkyl C4-Cs
intracellular m mbra yaﬂé(or with the embran |r|%n Itﬁilf

straigie OfinRy A SeE e BRlLppDyalky!
radiqmﬁmmoaﬁmuhemn(vyn ondlueatmm! an He@e@mplet@ infedttioitg having 5-

7 mé(#ggpégt% om‘?&ﬁ% %H%%ng Sa%mé Qe%OQQQGREEHJt%Hére one of

is stage, then a non-polar and vo umlnous ead increases the E

the stheififginGumRpraiinitgby tle hembrighd d 2y optionally
subseHe G Wil etk mﬂ’ﬁ@@r@faﬁyp@t@%w@ﬂ%ﬂafénched with no more

chara |st|c for the ure 37 V|r|on The n
tharFRE PrHer DA SRR e SRt i S it
comptseilittyobneatwe virtbnes Cyroadesibilgy. istkb destabmzatM ofgmbers,
fuseB' B8RP MALIRESSLY STesie IBIRLRIRNE ARLenBYdnfavAERRIR ¢ -C:

atomic intéractions between the head substructure and atoms

straigifm he RGEFISSHNGAIRIIMe YRS Urbs O, tHRYEPSHiBIRY arroups: h)
hetem@ne;w@tﬁht@s andlqronreripescaanty inaelivaliondn tieee cylcloalkyl or

heter Xct,r%ﬁ)at? rang Ig;tar%c%lnul enr\ﬁ gt%némléé%sal‘%) csisnpo? qgan three
anc structures at guarantee favora

hetenmtﬁmdnsamm liekriliadfsnetiseorBighisoia bveoopeigsponds to alkyl
Ci- c%%%t? t'BQHFéﬁ&h@Q amtﬁ%gw;m%qrmm@ it} HQ!éraEkyl Ci-

case, the biological effect also conduces to the attenuatjon of the
Cs sipight PHFRRCHRYIRERXEIIE (IRA KHERGEEHaIRG RREPRELY substituted
or uisdubchittesdassasiaietbtokifeadiicid nomendaiibe precess whickee aryl rings

attac%c%”?o'” 809959 a' '8 Stg@ﬂ%@%mf QL VS IRLQ 18559}9'I"F‘tembers,

n increase |n the ty causes e decrease 0

optrqngtkyrsmtm’@@w@nwﬁtéltﬁt@ftn&éa@%%p%bﬁmﬂm@gﬁw by

one ligFsigtabireshetdryalyeriydth $ABRE MR/ PISIY PresassrdSand no
affected. The anchor 15 substrgctﬁre described in the present

morG Eaont M, ECEREPIG naRSHESidCor8pErids JTIE rrigiRalky! or
hetepegytithe|ploditysnopite g dh AcitgrobaTe action witte tieneindes dvetaroatoms,

optidh&HY) %ﬁ?d%%td{bé%'bﬁs‘ﬁééfutﬁt%“kﬁ’%r B8R SUSUEE Y Rong the radicals

provokes an increase In the binding affinity to membrane while a
(b) -p®|awh@%mf‘§u‘é§mttms.ﬁﬂﬁ“&%@%ﬂ@oﬁtrm%fpé@tﬂwarﬁhé&%’ groups
sele&&ilntﬁm@thadoewmﬁbe hea®20 sRESIRICtURBNRIT them‘omR )=N

C(N%%Jﬁg Aﬁe(:t ‘gn_? al(l’)r?]ggth t%rza% co EI[?&&EOHS{%OQ? |n|ng’: h the

radlqahe@emewmwarhbﬁuwbgr@ntmequhhm&ce@mw one or more
negétgfeepéﬂgtﬁeﬁf‘lt Sr @%@éc@&etr&ha@ﬁ@%tml% allewseéH; sO)OH;

vehicles or additives contalnln them. Besides
RR'P(O)(OH); RR'OP(O}OH); P(O)(OH) RP(O)(OH)Z (RO)P(O)}CHY;

R&(0),0H; ROS{0),CH; tetrazole.

Mechanism of inhibition
The chemical compounds described in the present invention inhibit Dengue virus

infection by one or severals of the following mechanisms:

A) The affection of the morphogenesis process and/or assembly of virons,
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25 invention also includes the use of chemical compounds for
manufacture of drugs for the treatment of Dengue virus and other
flavivirus. The invention also incldfles the use of such chemical
compounds or variants thereof for the prevention and/or treatment

B) TRE infesiene i HeiRgR eauresiHRVIMBH SRR process,
occurrence of at least the reduction of one symptom of the

C) Toserasela Maftve hastpeciobtiespabitignt invention which
constitutes an advantage in relation to other strategies for the

D) ThHevéespiere At Breami@rel S10en S8eckPthe inhibition and/or

The o R a rare s R BRIl Rk m e
presdesigradito interfarerantbe3Besemmchb stgg ésotharalatplecaated to “if”
;oo;%t?tﬁe@a@%nigf@ffo%@@c Hfogtor BER LB SE SAMAUUIISAIRIS in the

towards to a biologically relevant binding site, which is evolutivel

surrQisitiagveldiin SeeEnaRsEL P PSRy lof gEnEinndreenge domain i
is invBRNS adserdlanearteuMeinetalagysioraihtigenidicatior ofotein such

Anch ubstructures,The chemical compounds were identified. .
as e e L DGR S O E OB e R 8 AR TR TP fgons and
the ioferattiahsarebriing Bymlotskingrahdntlesas@bimenpiranaasssseney for the
fusidR ARG s MAGLAT NG IIMRTIGR SIFIO 2 e RIS IBATSAANY Rescribed in

mature viron structure and a database of chemical compounds,
the ResentdRverdaRnie redieinaeEsrmARtsy Sipstifiss dhrpthiagrmolecular
interiii@pengenioriagneredemetnidh antl tlenmsitisglosl 1iusftdB NG vEuprotein
E.protein (1TG8) with equivalently domains. in. t tructure of .
o B R T R S S s e

of coryemitweceiRpeSob-Er ) iigingenisatiprotiniereaiashwit the affected

bioidjéig&%r\(g{?&?q IF: a molecular modeling and drug design program.
Mol Graph. 8:52-56) and further 15 energy minimization of

" Thisdohaitakd ditbdaserdsidises$xamiite thelvieitargebawdiypiodhss, one

oo SISISBES 5P NI S AR S U0S BUESRE Wb

e cavity associated to "I loop descri In the present

and jhishtismatietedrivratisierahinieranisns PeiMeandhg ereM and E proteins.

The %Ieﬁ{gém%i@ag%@m@@ tnaga\a}é @2%%%?@@ {aﬁg nffﬁkﬁ?aﬁﬂ%é‘e%?@%ﬁ@;eig compete
rwin, J.J. 'y, oicnet, . y ree Database o .

for BRI AT PRI o T S5 s, Gesides the

anci@irembbtfuditiozletts 1§ad1 8ahsinactive calsity fagsorititedadivify of these

comm&@”lzg?\?riﬁgﬂﬁg ugted Ir:nQ;&Ieéﬁ’fm el WA doRaLISIgRASK e The

%g%ram Kuntz, 1.D., Blaney, J.M., Oatley, S.J., Langridge, R. _
blockageirpfTtes. prolbl AREHERR alSereERIPES Tl dhiBRSLife O the fusion

peptitgars thiesarianswiidol Bislpiidoaon-8ferdehpyninal mempsiarss. Thus,
the g;thrnéﬁgbg??gc%}% i{%@%%%%}%‘r%%‘é%?g Sm%er,ra%hsgf!gc\tﬁg\ q% intraceliular
membranes or with the membrane virion itself, affecting in such a way the
intracellular traffic through the exocytic pathway and the virién maturation
in the completed infectivity viral particles. The head substructure may also
contribute in this stage, then a non-polar and voluminous head increases the E
protein-ligand complex affinity by the membrane and sterically interferes with the

formation of E protein homodimers, characteristic for the envelope of mature
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according to the evaluation done with the energy function of Dock
program version 4) and their predicted binding mode in receptor
was visually analyzed. Finally, aljroup of chemical compounds
were chosen not only because of their high binding energy values

virior(gnﬁfgléiéctﬁdﬂiﬁ@lpﬂad@ﬂm Qﬁfﬁﬂﬁ%ﬂ%ﬁy Q@@@s@@ntrai to modulate

conformations accommodated in the caV|
the SO DA SPR S HE Ry G T BRI AR FATBREREn Of £ protein
homcmtmamldrys aéndtonnée‘etm&taﬂandtewd@anr&fmahbngtﬂmm sititayactions

betw@%%jc} 0}?% 'Qhﬁ&‘tY&éﬁl Eeg%ugﬁanqgl rﬂ%‘?\% @Dﬁﬁg%onomer As a

resi rming this cavity, for example: Thr-70; Ser-72, Val-9
resulhshes, WignOS ASIEDIHEbIAS aNAPIanS Jaan &5y gastigation in the

extrdefi4 ard it 4Seane AsRAh Nt resiibes tarssipe fﬁélﬁésxgn of anchor
00, T -101, G d}/Fﬁ]% 2 and Phe 108, es

Subiaﬁ@g%%n@{ﬁ it 'ﬁﬁoﬁ%" oS A TRE Sy r.csruc%%e%?m the
neigBboratgreaitores; ArgtiuBhe 50 ke- Gd@t&wﬁmw&ﬂﬂmﬁzif hghyog8ners. In

this %Q 44000, AR kP AL ESIANeS HRmedl 10O TOREXMRRIE of the virion

His- 2 44. The analysis of in silico binding mode predictions into the

infectiyfy. Jatsissing |Ph%k96sone’§kﬁ1%+?é56?%H0§é‘f%H%?n?é§Pc‘ated to the
fusi®oARONbBEhipMideal SorEN Bk iR gRionants alloisied theing entry of
vifus.du:ﬁ1 (i;[é) ?(Oflﬁu%\snllil]%;ures Wltﬁ'}g %t,ﬁ{g}%! fq.yor%%[gelsn%ﬁ L& tgrrg]a se of the
With the ey residues e anchorage to c assomate
fusiolo @b dbfsibleld imvtile m@mamnﬁdmnarhés@éﬁwééﬁvates the fusson pH

thremtwwe%alﬂwef&a@%an@nfez&.a@%B@g@m@c%}ﬁ@e mMegelanchor

Figure 5) of favorable interatomic interactions with the k

SUbS{EGHHTB B AR BN KB R aBHe B RIS Saatalp fo Al M%Sléfdmphat'c
propéhie<anisthiactitionl Huptiokarmadidpherits neapatityasf interaction with the

endo%%rﬁ%\eme ed Wltm u%ﬁ \J\E\ro rﬁgﬁ Cléhaerq\‘éa& %ase ég%gqu)pfovokes an

et \Y eve opmen S on eceptor
immﬁﬁﬁrfﬂa@@phtﬁ\@%o@f@ﬂﬁg tg. CREWARE. WitldeR 4B\3688ad cahstructure

,ndu&gclﬂi@%fﬁﬁ?ﬁ@pmﬁmﬁd%lﬁy?éa&edﬂe ﬁﬁf@@@%i@%\é&%@nﬂ)gﬁe head
ram for the identification o chaqr substructures an

s o B HEE T 1R 20 SRS RN S B hdosomal
menBearghing System for Use in Drug Design. J. Chem. Inf. Comput.

Sci. 38: 71-77). The chemical compounds identified by virtual
The gufiaRFoaMIBSUSRH §RABTRTEHIGR ISR esHorRR FareaéHBsANR or more

cherﬁmm;ﬁ)dﬁﬂ% anensr Mﬁ%@wr@élﬂéﬁﬁﬁb%l@ $Brspriesiest, as other
invention I;i]grlserg at e t one of S]’ine foIIowggnelements
0]

PharasieR Ron iDL Yo ) AHS ehbogRedes the
invetifnd aecémtbidendfer mmgaﬁvbgrmharge@@mwmﬁnmfa@)ﬁe of drugs

for t@%%{m‘«)er%h ohicelemenhéH AaiBR o e IhAM YL Q88 heludes

bond acceptor or donor _ ,
the use of such chemical compounds or variants thereof for the prevention and/or

treatment of infections in human beings caused by flavivirus, with the occurrence

of at least the reduction of one symptom of the disease.

A novel aspect of the present invention which constitutes an advantage in relation
to other strategies for the development of antivirals focused in the inhibition and/or
interference of individual stages of virus replication cycle relies in that chemical

compounds described in the present invention are designed to interfere with
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element (D/A), and/ore) a simultaneously hydrogen bond
donor-acceptor element (D+A), and all these elements (a) - (e)
are selected from the elements éénstltutlng the 3D
pharmacophoric model described in the present invention, 30

seveMn isagye @reﬁﬁerib@a[&aﬁxaavﬂlg énﬁéle;mettmcdemrar #itetaclions these

between the an bs ruct %escrl%hd in th resent.
i |
COMpQYA ﬁoaﬁea%yﬁg ey resu:? & grr eé’aa{‘nc %%‘ e (ﬁr&ﬁmh 3 evo utively

consasetidtethese uVII’@eQSarélﬂleﬁatbﬂﬁih eixamsieidn 4Cape mutants also
decr&@é@c'ty of the chemical compounds described in the present
invention for inhibiting Dengue virus infection was in vitro
Mettﬁ:@dﬂ@@%ﬂ flaquenthihition assayw:horsibstelistassiescribed in
he EXAIIRIS,P- DETAIGD DESCRIBTION OF FIGURES B I0C dethods.
Representa BN ot domain 11 structurar al superp sition of one o

specificpliyteamiriongriier sestifseolotioin §urasng Dereridndirrg Wedtse of a
pharhid@ T ARbAEICK BRaR) FparRNAIS KIBrenlbisrs BOWBERe 58¥dMing to

associated to "ij" loop at the extreme of domain Il in dimeric

matyEHI ERINRIRAY R ERFBESH BENGINCAHGE By pE™s used. Such
modbawag &@Kﬂ;&é’@gw@@baﬁg\lzrdemtﬁrefsp@mddhémgmmerru:@mam il and

domg%rOW‘? ??? Wi 2 H@h EISDLIGH ‘i‘%@ ‘wﬁﬁiEcJBf%? Qﬁtﬁ}?@oﬁ%ms in the

pen conformatio is open co formatlon of

Strucé%@erv%dlﬁwaoﬁaﬁﬂéﬁc\gtﬁjcﬂw@ﬁw@&%ddﬂ%@maﬁ\ﬁfbs?m@ectmmc
cryog«fri%?%w@t@éwa@m%ﬁgmr@mm;apé@mﬁm@ %Vm@tut,r&almmqumr IF: a
IC orne.cncep IUS VIFrUS eprese (0] e € I
molegiag TG, A1 G GF B e (b HOL b Bpband further
ener@yDmibirdargioB. ©f, @ouaih, GESntﬁmntﬁat@tBsMEMem@e E.CThe target
regad: H'fh EEpr@QHAﬁsgggg Silim §@te’°r‘1 ydﬁﬂﬁ’xlézé‘imﬂaﬁbfﬁge&rf@sponds fo

Exploratory Research and Analysis. J. Compdt. C

the 25%05%%&%Eﬁe“21”sl%’auﬁi&ﬁarﬂ?&%d@eﬁﬁﬁeﬁﬂf‘é@mﬁa\'ﬁﬂﬂon The
onemaﬂmna‘ﬂs@r@\tbmﬁﬁmr@@ ﬁrmfmow aerﬁamcamnslﬁe&é@ééﬂ compounds

fromiﬁﬁg a’ta s%u V|rus Eyl\gq % 2%8%?% %\prOteB]atabase of

Bnyue \/lrus e t Imeric postfusion
Conmereqaﬂnu%@iﬂbm Eﬁ‘@wgmwwas @ENarfzrwe §U@Q¢U@ﬁjre/of Chem. Inf.

Modgm?q‘?f)r?é?'%ﬁﬁm yiuRdepneHayings [eb4¥iihhe constructed

identifier 1TG8 was used as template for superposition. 25 Figu
E prafeipmodstwaiGrrfeHe 58 darrsiR RS ¢ 6aﬁ8ué%%amsﬁime0&'”e%
S.J. Visrggrang, Tiek/Berne, BNE episslll sAviretsrastdctepipesature fastorsiofecule-

oo SR o AL RS AR B e s
enerabrubi[mms wakesc e ofdlie¢ierG Ziprpexueiirznergy = -35 kjmol”

according to the evaluation done with the energy function of Dock program
version 4} and their predicted binding mode in receptor was visually analyzed.
Finally, a group of chemical compounds were chosen not only because of their
high binding energy values (Energy <= -35 kjmol™) but also because they adopt
conformations accommodated in the cavity associated to “ij” loop having
interactions via hydrogen bond and/or hydrophobic interactions andfor
electrostatic interactions according fo in silico predictions with several residues

bellow mentioned:
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DEN2 trimeric postfusion E protein (10K8), Tick Born Encephalitis
trimeric 30 postfusion E protein (LURG) and Tick-Born
Encephalltls trimeric prefusion E 3rotein (1SVB) and monomeric
E protein (2HGO y 2169) from West Nile virus. The temperature

a) réése&@ Rienisluss canglitdingalndiairpin-ate Sbaded\and AIgRos, Arg-
sequence comprising the "if ?é)gn is underlined. 41 Fj

99, %‘E@&é@aﬁﬂ&ngﬁ ot tRe Uintdfc W o Tiddét Fﬁah?ﬁ%ﬂaﬁg‘sp 249.
t t
o) e R P 1 e s e
c) ryéf&eé@tgse&ﬁ%@ttstzﬁnsﬁ@ef%n%!t@gmghgmﬁ%e %gﬂﬁﬁ QfipRAEr8ucture of
used to orient the ligands into the binding site and.the
g R Bl oo R o BB P S G and Asp-
154 energy evaluation are enclosed in a box. The Chimera software

was used (Pettersen, E.F., Goddard, TD., Huang, C.C., Couch,
d) r@@!@@ﬁf@@ﬁ‘lﬂldﬁom for, ewféﬁ@*eEF@ 2yﬁ4Ferrin T.E. (2004) UCSF

Thegﬁgﬁg,%%:o '16\ Ll}zna ﬁgﬁ E%%cti o tg% aﬁgegasggc?anted to “ij”
loopSclfermatic relpeesdnmmnf Bﬁtephm*macomwmimOMI wirthal ckafteening
expdiRBMESHdRed IROPARsGRedd ”sﬁb%t?u@ﬁﬁ@& QYN T evaorable

Description of the elements comprising the p armacorghore model o
interashieamedhriftadanensidiasstpdhpanabsragestoisiy segogigted to i

loopAdektidddant the sleseriptinrentithe mﬁ@llrr]@mmda ddbstructures allowed
PLE e 1. Constructi f )
e St e T AT TBE TS Bubr o P aTaHie  rteratomic
interBelingaewinub Eken remidaein foificheeapehiaragis tQ the adefbassogiated to
“ij” FBS@"@!&%&%%%BS B%’f?#é“ai%ﬁ%?ééﬂﬂslfi%ﬁh%é W&%@%Bﬁeﬁ%‘m with

in in Protein Data Bank Berman, H.M., Westbrook

PockRlIOUare AT Y ARt TROONICRAIE T SHHAYRI eI Honts on

Rec&ﬁbf%s%d(@ﬁ@@h%@her@mw@m BaokeMuaheiabguls46: 2684 -2691).
earch 235-2 resolve b [ tal n

sue AP A AR B B R R A0 8o o e

fdenté@@tm @fsm@@rleMh@lmu‘égtﬁﬁtléﬁd|tCI§QJn§’éﬂJ|I pipagyeds (7998)

3DP@V§W§\R®§B%@ﬂb@b@yé:@ﬂ%t@ty%mm@%emtgn J. Chem. Inf,

Corigihott T8 o £ 5 AT RATORELTHECHERS PP <reening

and anmaa@mBapeaheqummrthme wﬂbwnandﬁmahqniﬂ aflre anchor
subs}@%’r % CassnBapT Sté%%@?ﬂ”]wl{gﬁg ﬂs‘é iof ?é%%‘i“&?e of the

tained by cryo ucture crysta Io raphi
fOf’O%ﬂﬂ:tﬁll%ﬁ%ﬁ%Flnﬁ’érﬁﬁEfbﬁﬁéﬁr&@W ﬂen@E element (Dy4) and/or b)

hydrogen bond acceptor and/or negatively charged group (A4-,Az-, A3}, and/or ¢)
an hydrophobic element (H4.3), and/or d) an hydrogen bond acceptor or donor
element (D/A), and/or e) a simultaneously hydrogen bond donor-acceptor element
(D+A), and all these elements (a) ~ (e) are selected from the elements
constituting the 3D pharmacophoric model described in the present invention,
which are described in Example 3. The intermolecular interactions between the
anchor substructures described in the present invention and the key residues for

the anchorage to the groove associated to “ij” loop are illustrated in Example
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and 1TGS8, was done. The structural superposition was done with
WhatlF program using motif command which superposes
structural fragments of a certain [&hgth from one protein into the
other protein (template) searching for the maximum 42 number of

4. TS eiRIeRt¥faRENAasids! %m@%?EMHrmmtbr%mWént;on for
rgot mean square devjation valu structural .

b S G e B PGPS P A e G4 RiBgn assay

in Vaass@timtes destfidedindteatopisdived among all the analyzed

structures (1OAN, 10KE, 1TG8) having an RMSD values 5 for
DETALER QESS RIFFIRNRE FIGHRESvertheless, structural
differences are, observed between dimers obtained tF?/

FigugR, dialfGarapRy EIRT oy G98aM! RHE R SHRETH SRS rﬁ%?? gethe £

protaimorecrompectdfiaian doiibaiter sepmatlmerbmweamsm‘ommﬁm virus and
Tzck%%%%ﬁgeﬁgigér@ﬁ oﬂ Q%%@W%éf '9305 c?H@J‘Fadt? ioop at

experiment. Therefore, it was dete mlne not to use
the %ﬁ&ﬁ@%@ﬁﬁﬁﬁlé'&dﬁ irdinasrselisRgusvruses oGl Denglie virus

seroffSEDtARHRG IR, dﬁt@méﬂdqu()ﬂ\ﬁlE@@wtﬁ%@glagcﬁm@]@ﬂﬁus serotype

del of P E prot tible., .
5wl TR TR SIARE B ubelrE o SERb 0 O S OIERICR s ove
confonaation vifioh \vas isse. disisrveddel warsccoeritreicteticemRiGagand 2169

of Wi RYAIARIE & B&V&E&F@héﬁﬁ%ﬁ%%ﬂ&%@ﬁ&%ﬁ erBB?U?J P88 from Tick-
cryo-EM (1THD) and X-ray crystallographic 15 (1TG8

bOm@xr?é}ﬂ%ﬂ@er@‘EsprB@?ﬁeﬁﬂm@ 1qu§‘9va%e§@B%%)fe&tfH‘iWEP using
cmmas;ardg}malrmlea@ﬂsé@mm 1sbttawhizhDyergindepemebuch, G.S,

Gre%lﬂ? @?\% Wlmecorr Bondlng domaLP%m &Bﬁgnsbrgglp %lsiné3 C A

rogra energ minimiz was pe orme
stuwmm PR L) rﬁéﬂfyr@iﬂarnﬂesw@haa@éﬁ\b@hd@ of .demapyt. Chem.
25:16d5inkes)and finally, and the obtained model was checked with 20
Whatif program using fulchk command. Figure 4 shows the 3D
Figwffme‘ﬁ@ﬁdlmrdifﬁr@méelb&@ﬁ&)ﬁtﬂdéw\lﬁh|mﬁtlﬂ’tﬂwtherdmﬁtlprefusion

E prot ﬁfﬁ@t apfionpd | dﬁ'nﬁgé‘ SHRWNPEGSS %tgﬁﬁ%ﬂ@ K386 sion E

g site (correspon caV|ty associate
prot@@s&ﬂ!i@dfrﬁrrhé)gr&@wimﬁem@@ iandrtte §ﬁﬂ@:@rﬁn@08tfusmn E protein

1UZERER LRNGAR IR, aﬁf&@@tiﬂt@u?@%@ﬁﬁ%ﬁ@%r@@rs:on E protein
harmaco%lfore % EI 25 construction, Example 2. Virtual

fromg DERAHR, ¥Fus al'WBin|sSTHEET b raF P By WaSietsRd: a%ctaﬁaﬂate for

supespusiladions. Construction and use of a 3D pharmacophore model.
Virtual screening methodology was used for the in sifico

Figuigee Atiffastisnes aliahment ebspibaiidd FaibFsepnalavibiapdlile virus
and mw%ﬁi@@iw&@bﬁ%ﬁt@ﬂﬁ;@%ﬁ@ eV S RsRReMes fesiuRORIbred in
oo e S R SRR e R s,
10AN, 10KE), Dengue virus DEN3 dimeric £ protein (1UGZ), Dengue virus
DEN2 trimeric postfusion E protein (10K8), Tick Born Encephalitis trimeric
postfusion E protein (1URG) and Tick-Born Encephalitis trimeric prefusion E
protein (1SVB) and monomeric E protein (2HGO y 2169) from West Nile virus. The
temperature factors of residues constituting “ij” hairpin are shaded and amino acid

2441

sequence comprising the “ij” hairpin is underlined.
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25

compounds from ZINC database (version 5) into the cavity
associated to "ij"* loop in DENZ2 virus E protein using Dock
program (versions 4.01 and 6.1).%the 43 receptor coordinates are

obtained from the atomic model of dimeric DENZ2 virus E protein

Fig zﬂ@@hﬁ% ¢ pRéQSRRINER \Gf'@iﬁbsiﬂgﬁéﬁﬁ? esﬁsgzﬁh%d@ﬂh@ﬁxg@@ae virus
e nain Slte correspon StOt roove assaqclated o "I

Serofan A ARRP IS St R PP SR R b TN dxspeiated

to “iP5ic@Elving Bard SAKK Qv 250af Sdteeatmyreepraocents. it is shown

the EU%ZA@ rér?h'% E% d(%H%pléw ﬂ%‘s Oégﬁgs'niﬁlﬂ? tﬁéammﬁ]& sT@%nd the

rientati emical compounds In the caV|ty associated to
residyesosh ﬁspﬁﬁted”byoé‘aP&u%f%pﬂ‘@ré%te%ﬁé@@%'%fsé%?ﬁi’i%“&évﬁyeﬂergv
evaimmai@tbt@&‘iﬁ'e@qp ALINTHE miﬁhﬁzﬂélguj%r& hﬁa@ﬂ%@@tt@ettersen,

£ . Cpbuton. of apy residug.of dheteogplor jocale f a X £

e gr up K sp ared Apbve-fen c’)ne
Ferrinad ¢ongi@éde dUic fite @nereretic evallisitidizalfore cepstantiglandExploratory
ResSHOPIRERIBINRCIOBI RS QREIOT -5 1BrIEYE RYaluation was
done previously to docking simulation with the Grid program (an
FiguascessmneinaliofBiaekaregimmys B fpandases-eeasiieiediastte cieft
flexibl lee,c le developing.two different.strateqgies: first, the
a5 QB b1 P oS R RS b e Shemical

Fi &QW%QQCH&EB%WQ@@Q%&S'%&QR ﬁ]@”ﬁ@%@%phore model
programs (Sadowski, J. (1997) A c%fbnd approach addressi

contginEdindBRIBNTIeD BihsipuiEss Aehify Sy Sl Antdmbl 1@%53”‘3' the

descliptd-60hartirskeapnthdésing the flexible option of Dock program
(versions 4.01 and 6.1). In the first case, the conformations

EXAMHthREd for each compound were 20 oriented in the atomic model
of E proteln compatible with the mature virion structure using the

Exampig Jalonet iR oidbe FrBEpain(RadRiompitiba Wi yratyre

viridpoth cases, the binding mode of each receptor ligand complex

vau sm different scorln ctlons fr
The e W AR AL B e & B B g groerments

was ct@s@tpmt’m@nyﬂayweﬂ aibtbﬂwévagtaﬁﬂmgmmﬂQﬁ@wswwﬁmf such

proté?ﬂG%d”WH@{%]gnE@ﬁdnéﬂﬂﬂ@qﬂ@BpL B8FAFh(MOWiS, @eMbr&a@OQﬁelﬁeng Z.,
allida

R o BRy A i FOR B AR B T 2B00) T

Protéx}gdfmk‘mmamamlﬂMsBﬁmhagrﬁfe@Eﬁéﬁggﬁwnmima by X-ray

s S e SRRl T e g e
resolyafl i B &M es ls&bwlmfbﬂbﬁs%@fsltMawéﬂa@g@a information
aboUB bR ASHNIBWRERHiIsH QN eleiOBm iR dg @ Mieta R%Sbé@ebka@nomers

oA A et Chem MR 8Kl e

aim to compare the E protein sfructure within and without mature viridn, the

. superposition of domain II from mature virion structure obtained by cryo-EM

structure (1THD) and crystallographic structures of dimeric E protein 10AN, 10KE
and 1TG8, was done. The structural superposition was done with WhatlF program
using motif command which superposes structural fragments of a certain length

from one protein into the other protein {template) searching for the maximum
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44 Energy >= -35 kjmol-' in case of Dock program version 4.01).
The binding mode of each of the selected conformations was
visually inspected. Finally, the vistfal analysis allowed to
distinguish between the chemical compounds with favorable

numibKBIGCHQNS RN, R FIRIC RAI ! VW hesE & GRMPALNERer root

that accommodate in the cavity associated to "ij" loop and also

- Meap RIURISVERY 2 AR d RALRRIC IS Rm I tREUCHR) SREAgREpRoSHPwed that

strudaep, ddrdexannple ahbriie, gvesve? a¥edQFtalispeO8i AlgeP are conserved

ASN- le- - 245 | ys-24 - 247 Gin-
oSN Jah i SR ORIAN, ke Pt adhy A RO vates
for alpha ocarppsLdaweslythar SneiPmevedBelestestasiiuel fifierenees are
obsd 1PN BERIRS MARAREH HatRB K SUiE§ iU Rog FAPAIUER I VBYORI§0-EM. X-

Ar % Gly-5, lle-6, Ser-7, Asn-8, His-27, Gly-28, Glu-44 and .
ray 9&&%. ‘@&%&3 A PIEIS R SR HRARR RV SRaHSSISeRRERYAY between

- montBh&welectepkbdngriucaldiommpoomdebyatirta aliscreaniageaniotzisiy gy cryo-

EM %Ep&mém?%?&fo%?ﬁ{d%@ &Q?M’iﬂé?}elrtr%‘{" Q %E(Ft éé}ﬁ?ﬁjo%e available

emical compounds’ bind to the cavity associate

strughiss ot PRNSHS ISIFIRSieRP sRepRieHteradtisRiatasmigtd silico
docKing iRipilitstipradicionsd] adte dtod StrdsielrecNd SRR YWHRIIBY protein

V(ﬂg’? of.%%mical cgm ounds wittg a Z%QOtential.fav able . ;
oM R AR ORRTT 1S GRS RIRG AR § R R E g Ot on mature
viriofunesionsedf Doisknid@d aed 6dnyirvsiondsyambiningoDeckvpileglastsuctural

inforﬂﬂﬂi&?%?rﬁ‘mgriéoé%(ggﬂ%w %&Eﬂ?ﬁ‘@tﬁ%@%@gﬁ%ﬁographic

atoms forming the binding site. The reported energy values were
B‘Wﬁ%

(TGS &8l B FeRIGIRIM ST HFDbER VG sePaTBEd In two parts,
dom@rSHI0 KL Gobidil00RIC-FHIE 00BrE=IrdRSenkimay Esudiled with
kimor'.E = -42.87 kim I-E}_,é\l Il . JEN alol |‘:910 @‘Slg 1004
cor S HRGE e s Tobh B WP P £ JURHRgep - Then. an
energi5giKjizriion svasi pesigpnedto optimize the geometry distances and angle
bonds of domain Il linker and finally, and the obtained mode!l was checked with
Whatif program using fulchk command. Figure 4 shows the 3D model of dimeric E
protein compatible with mature virion used in the present invention and it is also
shown, the target region used as binding site (corresponding to cavity

associated to “ij” loop described in the present invention) in virtual screening

- experiments and to obtain additional information for the 3D pharmacophore model

construction.

Example 2. Virtual screening of a chemical compoun.d library by moiecular

docking simulations. Construction and use of a 3D pharmacophore model.

Virtual screening methodology was used for the in sifico identification of chemical
compounds having potential favorable interactions with residues of the cavity
associated fo “ij” loop in DENZ2 virus E protein. Docking simulation consisted in
orientation and energy evaluation of different conformations of chemical
compounds from ZINC database (version 5) into the cavity associated to “ij”
foop in DENZ virus E protein using Dock program {versions 4.01 and 6.1). The
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~H-s 00 NH-s s-NH of C-S1J01007 C-SI1J01008 C-SI1J01009 E_
-43.61 kjmof-' E = -38.83 kjmof-' E _ -38.83 kjmof-' O~O \/\ 1l

Nwis /\IsswH NHSNHO O FDNOOOANOWH~~A/1IHC
C-S1J01010 C-S1J01011 C-S1J01012 E = -38.91 kjmof' E= -42.21

rece%ﬁ?ﬁ?}b%dénéﬂ/@s%&@fﬁn%é& GomNIth8 AG N IRIQT Hind: @ OFNSilirus E
0 NH NH-11 0.[IONH. 0 J(o,cV 3
protqit TSI A Y AL B S L) B onig EL - The

binditB. 88 kpnoéspondsNid - $he- Nsolove a@w\cneteté \totd'iff’ bioop formed by

resm@e@@@#ﬁ@s%@w@%ﬁ@@”@%@‘ﬁ =143108 Kk B5ArdRlH/ 2 of
kimof-' E = -39.93'kimof' 00 60 NH --NH NH F Is NH'S NH!I /\ s N

the ﬁi%‘f“A mpgek ol PEN vilvscE St (6t@is pbhderstoes jp 1oe Fxgmple 1.
The &%ﬂ’i’éﬂﬁmﬁﬁhé chellBied kimplounds 143326y ass o4ty dHtcald)” loop

is fixed Ha'%r)/ \lﬁrlfo s'falh%rysH stprlgrv!escusség% 8\2e2cg’v§|y] Q%Qgg" ated to “ij"” loop
are shown in the Figure 4.

The energetic contribution of any residue of the receptor located at a maximum
distance of 5A from the group of spheres above-mentioned was considered in the
energetic evaluation of receptor-ligand complexes interaction. The receptor
energetic evaluation was done previously fo docking simulation with the Grid
program (an accessory tool of Dock program). The ligand was considered as a
flexible molecule developing two different strategies: first, the generation of
several conformations of each chemical compound from ZINC database using
CORINA and Rotate programs (Sadowski, J. (1997) A hybrid approach for
addressing ring flexibility in 3D database searching. J Comput Aided Mol Des.
11:53-60) and second, using the flexible option of Dock program (versions 4.01
and 6.1). In the first case, the conformations obtained for each compound were
ofiented in the atomic model of E protein compatible with the mature virion
structure using the rigid variant from the Dock program (versions 4.01 and 6.01).
In both cases, the binding mode of each receptor-ligand complex was evaluated
using different scoring functions from Dock program {for example, chemical
function, energy function and contact function) as well as other scoring functions
such as, the one implemented in AutoDock program (Morris, G M., Goodsell, D.
S., Halliday, R.S., Huey, R., Harf, W. E., Belew, R. K. y Qlson, A. J. (1998}
Automated Docking Using a Lamarckian Genetic Algorithm and and Empirical
Binding Free Energy Function. J Comput Chem. 19: 1639-1662) and the X-Score
scoring function (Wang, R.; Lai, L.; Wang, S. Further (2002) Development and
Validation of Empirical Scoring Functions for Structure-Based Binding Affinity
Prediction. J. Comput Aided Mol. Des. 16: 11-26). Only the best conformations of

each chemical compound docked into the binding site were selected (for example,
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Selected chemical compounds by virtual screening and using a 3D
pharmacophore model are shown bellow (Table 1). Such chemical compounds
bind to the cavity associated to “ij” loop through the previously described

atomic interactions according to the in silico predictions.

Table 1. 2D structure and energy binding value of chemical compounds with a
potential favorable binding according to energy evaluation done with scoring
functions of Dock (4.01 and 6.1 versions) and AutoDock programs and according
to the geometry and chemical composition of the atoms forming the binding site.
The reported energy values were calculated with the energy function of Dock

program 4.01.
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receptor binding site and evaluated using Dock program, similar to
that described in Example 2. The anchor substructures were

Exagpiardeesscetion ohdhe anshntsuhsiTiag ™8%d binding mode into

oov asso iated to "ij" The anchor suhstructur
The QS YR Db aUkC AR RS, BIEE APRae i Sag iR E5mpouns
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Thr-bengedaonaliegne pistda) Landor a3 it ulkaneduShrddapAla-245, Lys-
246, Lys-247, GIn-248 Asp-249 and Val-250. Such substructures are recognized
as anchor substructures in the present invention. The anchor subsfructures
allowed definition of a 3D pharmacophoric model (Figure 5) having favorable
interatomic interactions with the key residues for the anchorage fo the cleft
associated to “ij” loop. The construction of the 3D pharmacophoric model
described in this invention was completed using 3DFS program (Wang, T. y Zhou,
J. (1998) 3DFS: A New 3D Flexible Searching System for Use in Drug Design. J.
Chem. Inf. Compu-t. Sci. 38: 71-77). Such 3D pharmacophoric model was used for
the in sifico identification of new anchor substructures, which were later oriented
into the receptor binding site and evaluated using Dock program, similar to that
described in Example 2. The anchor substructures were clustered based on their

chemical similarity and binding mode into the groove associated to “if” loop.
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Example 4. Relation pharmacophore model-anchor substructure.

Each element of the pharmacophore model described in the present invention
interacts with at least three of the key residues for the anchorage to the cleft
associated to “ij” loop. The anchor substructures described in the present
invention contain at least three of the elements present in the pharmacophore

model. Next it is described the binding mode of some anchor substructures.
Anchor A-S1J023

The anchor substructure A-81J023 contains the following elements of the
pharmacophore model: Dy, Ay, Ay, DIA, Ha and H; as shown in Figure 6 (a). The
NH group corresponding to D4 element shares hydrogen atom with side-chain
carbonyl oxygen atom of Asn-103 residue. The oxygen atoms from the sulfonyl
group (nearest to the head substructure (Rc)) which correspond to A4 element
involve electrostatic interactions with the side-chain ammonium group of Lys-246

residue. The oxygen atoms from remaining sulfonyl group in the anchor
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“A-S1J181 A-S1J182 A-S1J183 O /\ S-N~N~O O g /) ~/ 5 recd \
RL/N\/~O N~J '- n A-S1J184 A-S1J185 A-SIJ186 Rc 0 ~N Rc R
NI- O A-S1J188 Rc o N Example®4. Relation pharmacophore
model-anchor substructure. Each element of the pharmacophore

subsm&s}ed@&%@}%m&f@&ﬁ%%%i%rﬁ&@p@tﬁ@mw ﬁtall%?fﬁrom side-

three of the key residues for the anghorage to the cle A
chairy SR g R ops e SRS s e ERRE i to D
elenpresatdrivee ntibnico ntain- mmmwmgmpfdhmetﬁnne@i&?yﬁéseathmdrogen

bon&h?ﬁg%{ﬂl %B Qr 0 L?%%ré\iﬁ?()& ﬁgﬁs éﬁ%%)gﬁ%ﬂ”}% @g%nt and

of some an su Stl‘ ctures OI' A- e anchor

formsiisiepioehie mt@amgsa:wttaﬁﬁ@ tﬁé%f@lﬂrﬁ:’i eidieptsvel-fiveans te-113.

The Qfl@{"@ﬁ\ﬁ@ph&ﬁ%éﬁ@ﬁ’@h@ioﬁﬁ AemBrAiri8and hydrapisbiivihiBractions
Figure 6 (a). The nggro corresFoondln to D, eIerE] ent share

with Pgﬁgﬁ SRRt |dl%u MRSy %yﬂéefﬂnat(? SERLE1 gyS-240
particetadtyewTih€ pryddidatamserfadmmihe sulfonyl group (nearest to

the head substructure (Rc)) which correspond to A,- element
AnchigiolvéldB&rostatic interactions with the side-chain ammonium

grou ofL -246 15 re heo en atoms, from-remainin
The SERST R HEHE aAceir 48 SRS A Fanents of the
pharelenophbe2namitbbhdee s e hirblragerﬂammt&dendhame 6 (b). The

NH J%ﬁ%[ OLATOMPRh SR % TERITG: ISRXRITVRRTESP ARG side-

element interacts with the main-chain NH group of residue

chaigsbeaX i pgargeR BEASPTRET s rdUBLIER pReRMAR(ESPonding

to Aqadléaimrr@ﬁﬁgm@avﬁ@em)@wmgrﬁm@iédmmdawﬂamm@ns with side-
mteractlo.ns W|th theOsr, q_e c? |duﬁ§ Val-97 angl,[ lle-1
ing to

El'he”ﬁqg gro Cgrresp R element Ir‘}’\?cﬁv oms Jfrom sulfonyi
groupy@l@ﬂphp@i@ |Eﬂeﬁacﬁéﬂmemthr§h;ﬂaﬁmp@¢ﬂﬂoﬁ dhydregRimbassiaacepting

hydraifigrchsin W&ﬁswd@éﬁé?nzﬂ%rwt'ﬁ%ﬁﬂ%wggrc?@ S8, The carbon

carbon atoms. Anchor A-S1J1
atoms from pyrrol group which correspond to Hi element form hydrophobic

interactions with side-chain of residues Val-97 and lle-113 and those who
correspond to element Hy involve hydrophobic interactions with the aliphatic
portion of butylammonium side-chain of Lys-248 residue, particularity C y Cb

carbon atoms.
Anchor A-SIJ121

The anchor substructure A-SIJ121 contains the following elements of the
pharmacophore model: Dj, A¢, Ay and Hy as shown in Figure 6 (c). The NH group
which corresponds to D, element shares its hydrogen atom with main-chain
carbonyl group oxygen of Lys-246 residue. The oxygen atoms from the suifonyi
group corresponding to A; involve electrostatic interactions and hydrogen bond
with side-chain ammonium group of Lys-246 residue. The oxygen atom and/or the
sulfur atom which corresponds to A, element form hydrogen bond with the side-
chain hydroxyl group of Ser-72 residue. The carbon atoms corresponding to Hp
element participate in hydrophobic interactions with the aliphatic portion of
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10 The anchor substructure A-SIJ118 contains the following

elements of the pharmacophore model: D', A", A2, H3 and H2 as

described in Figure 6 (b). The NBfgroup wich corresponds to

element Di shares its hydrogen atom with side- chain carbonyl
butySHASHI AP B LR fESIdU6T eI Ch-AR ISR SFRRNEM%ind C5

to A," element forms hydrogen-bonding and electrostatic
carb@ir&fabtfons with side 15 chain ammonium group of Lys-246

residye..The ox atoms from sulfonyl group correspond to A2
Exa'gé%ghFéﬁﬁrbrg%]gc%gaﬁsesé%shydrogen bond accepting hydrogen
Inhilsitesn Gowraidafebasnhiydrexylgtsp of Ser-72 residue. The
~carbon atoms from pyrrol group, which corre%[]gﬂc))nd to H3 eleé'nent ed
Withs &g RS ABBIRN AR o P idBe AR HLSRITIRAUGR gipscribe
hereinebliarldiB iandithdsenyihe GtLsorestionditestewsnat ¢éV2limtelién plaque
... hydrophobic |nteractions with the aliphatic portion of
mh‘bgﬁotrﬁlggrnsﬁ}’otﬂiyﬁ%%ggihain of Lys-246 residue, particularity C(3 'y
VeroCGetiarbosratomssAngho2Avzild 2 pidtke amcfiiortsebsterctiager reached

A-SIJ121 tains t llowing e HUS ?ft}t]@%%ﬁ i d ith
apprﬁﬁ'@rﬁ%&%r%orrﬁggzé%gﬁ?g%@%n§ £H02 as show%amelgiw'a% GOH? \;M.
medg) MrRM\HpstBF RnRRRFéRpORABEO D YRR AREAYAIRATER fénultiphicity
of inm@i@ggf‘@ﬁz%ygt%@ﬂ?éﬂb@ﬂ@& 'incmmf |Me@h|iQ#pvﬂ?Wlf Glﬁﬂ @dthout presence

Lys-246 residue. The oxygen atoms from the sulfo ro
of ChEHERPHBRAY R e LI BRHb e B R fetre. Then, the
virushystrpgendsonchixtitte sidedchairusicomboliumighaep ofdrgs-24Bibated  with
monBiSIANE 1ol e 3yags3top %ﬁ@@ﬁ&ﬂﬂ&oiﬁwﬁgtm%‘yméﬁb were washed

I

‘corresponds to A2 element form hydrogen bond with the side-
agaighanfhidategrolyieg Serdaysediddé e debdiraidngnedium (MEM
supiameaReNAIGY teiHds wipaeahnadisinase SFBydrepbabicxymethyiceilulose

o« Interactions with the alippatic portion of 60 butylammonium. ., . ,

1) SRR S L AT Ot BEUTRLIAS, SR CHAG 1% n sodia
acetetribhiatootd. Eaamphe SoEsisdningeimbashagspennbiionvef f@piFs were
testdRTGEHALIR VisIRcally hWEh e inuiadamensiraiptieadidityghe. The

the chemical compounds described herein to inhibit in vitro ,
perceriAgRe SirldgARSR AN Warke sdsHiated ARG ifhiflifocliowing
expragsyin Vero cells. Vero cells were grown in 24-wells plates until

the monolayer reached approximately 90% confluence and two

washes of the monolayer were done with 10 medium MEM

without SFB. Prepag;‘lfons of DI;,I(}IZL,gi%% equivalent to a

multiplicity of infedtibn bf -pret X vTin MEM medium

with and without presenc '

As shown in Table 3, the chemical compounds described in the present invention
show antiviral activity (1) against the DEN2 virus at the concentration tested. The
antiviral effect observed for 80% of the chemical compounds is moderate (30% <
R <70%) or strong (70% < | < 100%). The set of active chemical compounds
include compounds containing different anchor substructures, as well as different

head substructures for an individual anchor substructure, indicating the feasibility



of chemical compounds (100 uM) for about 1 hour at room
temperature. Then, the virus/compounds mixture and virus/control
mixture were incubated with mo#félayers for 1 hour at 37 C. After
finished incubation, the cells were washed 15 again and incubated
of theUsiRgiraflaxsigh EsdbaIasrsivaMediv BdMEMrom diverse chemical
supplemented with non-essential amino acids, SFB 1%,
"coreSirhoxymethylcellulose 19%) to facilitate formation of lysis

Tabi®'39Wes Bls Bl wrar}melé}]éh/ran SpduayAcstate Qa1 9imeld: several

was used for staining, In each experiment two replics were tested

Che%ﬁ%ﬁ“b@fﬁf}’éﬁ&’tﬁ?ggqﬁ@%ﬂ%ﬁ&\é‘?ﬂ“ﬂ%ﬂons were done.
The 20 percentage of infection inhibition was calculated according
to the following_expression: 1=100x1- No.plaques

No.Plaépresigontrol.virus. ’fﬁimightwn in Table Grtheugthemical Inhibifion

compoligridigescribed in the gfessent invention sH@iﬁﬂﬁiﬁ’fWiral (%)
activitys(l) against the(BEv 2 virus af the cofcentsa

an :/ei\geet/fo 80% of the chemicakeo
Jj—ymode % R <70%) or stron )51 <_

\)set of active chemical compounds include compounds conta|n|n<g

differenkapahes substructyres,as well as dlffere@mmm +
substructures for individual anchor substructupe icptirgjg;the
feasi ntrvrr | design described | et

@trfﬁg mOdlverse chemical "cores". Table 3. Measurement of
tro antiviral effect against DENZ2| virus of several chemical

compé&Pidei@éscribed in the present invention. 5-SE#BEENd ++
ﬁhrbltril Compound Inhibjtion (identifier) (%

e

- 6@ OO0 G-§1J01002 ++ C-51J0108

~S-N / NH s NH C-S1J01003 # C-S1J010 + uu
C-S1J01006 : - C-S1J01042 +
o]
i [
RETEH _AOHO
MR I . ol
A
C-S1J01008 + C-SJI01045 +
o Q o] o
<L i i N iy
O s OO
.
C-S1J01009 4+ C-SIJ01047 o+

C-51401020 o+ C-51J01051 +

il i
i q HZN—%—O—ﬁ—N
T NH-S S—hH Q.
< > o !

Q

C-51J01023 ++ C-S1J01056 +4
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NS\-NH™ ~\/

oV ofb11 A _

\/ C-SI1J01006 ++ C-S1J01042

++ 0_ 00 0NH111-No NN-~~/\lIINH/\O O O O ~HO
C-S1J01008 + C-SJ101045 + o %D ii 00’ C-S1J01009 J ++

C-S1J01047 ++ E N/%N NH fl 1t\/~~-NH O O C- SIJ01020 ++

1J01051 + _0p O 0 HzN-S 11 NH to /\ OI N® VA0l g1 —
1903623 §+,/+S1J01056 ++ 62 Q NiH- ~swﬁj=~ hj““b\g/
C- i G-S1J01066 ++ NH | IINN-N\OOO/\OVNHIOI
1\ 0O/ r\I nr\(‘|1n4nﬂ4 L. M CLINAO] NLALO - NI-NLE
T X707 SLin118 éUJ.UOJ. ©= OIiU‘-!-U O U _ U _é 1666\1 INTT\ o
i D /N Q
NH-8: S—N
(I:I? g \""’”/ \iHjS? gSOI-—N/MM\O
P O
C-81J01031 ot C-SiJO407’8 e
/
AHOFO e
o
C-S1J01033 + C-S1J06097 ++
Q
Nﬁgv@A% ND ﬁ ﬁ
— ) I ©_\ ﬁ'@@ N
C-SlJ01062 ++ SL}OGOQQ +
i /™ 0 i
>§_/NH-E-©—§~N\M/O Hyh— SI E N
e
C-S1J0oB102 + C-S1J06103 o
‘ /—-“N N—@—@—@—N o3 Oﬂls——N — S—@—E N
A - IR RN
C-51J08111 ot C-8i1J12143 +4+

°’%@L@L@ AT T
| | | b

¢ 5 !

** refers to 70% <1 < 100%
* refers to 30% <1 < 70%
" refers to 30% <1 £ 0%

Evaluation of toxicity of chemical compounds.

To discard that the observed antiviral activity might be due to cellufar alterations
and cytotoxicity induced by the compounds, monolayers of Vero cells were
exposed for 24 hours to solutions of these compounds prepared at a
concentration of 500 uM and cell viability was determined by testing MTT (cell
proliferation assay TACS™ R&D systems, Minneapilis, MN). There was no
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C-S1J01033 + C-S1J06097 ++ aa 111 -( g\/of C-SIJ01062 ++
C-S1J06099 + 000 Is-NH2N-5''S-NOo olClo \ /of \/lo
C-S1J06102 + C-S1J06103 ++ 0 fflal A /1Sj Nc 0-ol N~/N to of
N\-/ C-SIJ06111 ++ C-S1J12143 ++ Il / V Il ~. ~ ~ ++ refers to

signiflBet<diffe R0 it 1RIBARIQLBRUIS rsal nith ebRENIR 3 A%nTpbtnds and

0% iEvaIuation of toxicity of cherﬁical compounds. To discard
contigliq

Q%B%@&éﬂﬁ\ﬁ _ &'&’]\/RV ht be due to cellular
spe&kﬂ%‘fg{'gp%g%gigfgggﬁ&wﬂ luced by the compounds,

monolayers ot Vero cells weré exposed for 24 hours to solutions

In o@%gh%scﬁew%ﬁﬁ?mﬁ%ﬁﬁ@arswg%%wquﬁﬁ@@% ld;Mg_s infected
anda cell viapllity was determ D) SN C rolireration

by DROGHE PROSH PO R b e R iatofy Srect of

thesé&hsigmﬁbanmmiﬁméawhirmialhxhlﬁeja!fécte!masmmm cEmieatirus and

menéprg\é?lrﬁgpq@oﬂ%d q?%@écéﬂrﬂﬁ&%%te%&uga% W%P_Mﬁ@tory effect

. city of the inhibitory activity. In order to determine if

agaippdhfealée¥Rfounds specifically inhibit the cells infected 5 by
Dengue virus (and other related flavivirus), it was tested the
inhibitory effect of these chemical compounds against unrelated
viruses such as vaccinia virus and mengo virus. None of these
compounds showed significant inhibitory effect against these

viruses. 10 15
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64 CLAIMS 1- Use of chemical compounds for the preparation of

a pharmaceutical composition to attenuate or to inhibit Dengue

virus infection, where such chemféal 5 compounds comprise two
distinctive functionaly substructures according to the following

formula: [C]-[A] Where, [A] isCiefisr8 as anchor and correponds

to a chemical substructure 10 capable to bind to the cleft

associated to "i]" loop in E protein defined in the present

- Uisgernfoshamiraliceranmsnvesufietribrureraaspiion @Fnmrihatpaceutical

comiRlieRMPEgsRkieast theanf @L@}é@%@lﬁi@@ﬂ@ﬁt%@@%uch chemical
dro en bond donor element

d/or drogen bond
com AR OB i LB VB AT P R e SRR, o the
foiiowm@/twmm 15 hydrophobic element (H1_3), and/or d) acceptor
and/or donor hydrogen bond element (DIA), and/or e) a
simultaneously donor- acceptor{ﬁ%‘i\lgen bond element (D+A),
and such elements (a) - (e) are selected among the following
Whekfements constituting the 3D pharmacophore model: Di, D2, D3,

DAaflis Ay B REndI2ahiP BoifPdktiaviiere: c?(%;ﬁlft%i substructure

interatomic distances between the elements Da, D2, D

zapA@emAp nqatopibe pisthagencietstite pﬂaﬂﬁ%dﬁ)ﬁo?éo?ﬁ@d%?f ined in
det%@“b sarthe ifugaei, ingaatiosuane téned‘mﬂawmgas[tajbh[EéZ] adopts a

creﬁﬁa% SRR ST L U8 AR St @ an
1Am[cm¢efhquﬁ tprriglefmait (B1k)s 510/26 bl Ap [DigHpeen=borgl acceptor
LA 8kt 3hasér2n %ﬁi@%‘lﬂ@@gdg’é?e%n{q&mﬂz A% Sanor c) an

=6.0 1A, [D2]-[A3] = 8,4
[DEY‘{@%?W?‘@”W HDHQF“D% @ BROFBISY[AAFQr5{pnpA hydrogen
[DBHiH 2 emsR (NAA)[%]dYHBbFaEs&niﬁﬁad@@}d@@mdﬂa&éﬂor hydrogen

DATID PRS0 9 B HAPREA S [Bdecl appora e
1D7A] [H
[DBpMideonants [EBE1BNe e JA phpapgaapherd edei Di, D, Dy

[DAAZ] ZA6Q B IRAHA, 2 DLA, iRdle[D+A]= 5.2 1A,
[D4]-[D/A]'= 13.4 1A, [D4]-[H1] = 13.0 1A, [D4]-[H2] =65 9.7 1A,

[DFhéHBleraiic BstdATRFARS WA ChAci&E (RS D, 1224 DBAD,, A+, Az,

[A}]Pdr&] A% A et Bk AR B iphbE HGaar bedbibed in the
present invention are the following: [D4]-[D2] = 2.9 £ 1A, [D4]4[Ds] = 4.2
1A, [D{-[Da] = 17.4 £ 1A, [D1HAT=3.9 £ 1A, DA ]=7.0 £ 1A, [D §}-[A3]
=106 * 1A, [D/-D+A] = 10.2 £ 1A, [D-[D/A] = 12.9 £ 1A, [D}-[Hq] =
+ 1A [D1H[H21 = 9.3 £ 1A, [Di}[Ha] = 7.2 £ 1A, [D2}-{Ds]= 3.0 = 1A, [D2]-[D4]
= 15.5 £ 1A, [Do-[ATFF 5.8 £ 1A, [D2HA2] = 6.0 = 1A, [Do]-[As] = 8.4 + 1A,
[D,HD+A] = 1.6 + 1A, [D,)-[D/A] = 8.6 + 1A, [Do]-{Hi] = 5.0 = 1A, [Do]-[H2]
= 8.0 = 1A, [Do}-{Ha] = 5.2 + 1A, [Da}- D4} = 14.8 £ 1A, [DalHAT= 7.1 £ 1A,
[DalAs] = 3.4 + 1A, [DaAs] = 7.0 2 1A, [Da]-{D+Al= 10.5 £ 1A, [Ds}H{D/A]
= 6.0 £ 1A, [Ds}-[Hi] = 4.4 £ 1A, [Dsl{Hz] = 6.0 £ 1A, [Dsl-{Hs] = 3.2 £ 1A,
DA = 17.3 = 1A, [D4-[A2] = 16.0 £ 1A, [DHAs] = 9.0 = 1A, [D4l-
[D+AJ= 5.2 + 1A, [DaHD/A] = 13.4 = 1A, [DyHH.] = 13.0 £ 1A, [Dg}{H:] =
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[H2] = 10.4 1A, [Al-]-(H3] = 9.6 1A, [A2][A3] =7.3 1A, [Az

-[D+A] = 11.8 1A, [Az]-[D/A] = 4.0 1A, [Ail-[HI] = 7.1 1A,

[A2-1-[H21 = 6.6 1A, 5 [A2-1-(H8F= 3.9 1A, [A3]-[D+A] = 6.5 1A,
[A3]-[D/A] = 4.9 1A, [A3]-[Hil = 7.7 1A, [A3]-[H2]=3.7 IA,
[AZI7H 3R T3, AHA = [P AL AL LAD) 2A0. e AT FIB.1=124 + 1A

D+A]-[H2] = 5.3 1A, - = 8.6, 1A, [D/Al- [H1] = 8.6 1A ]

IOPAPISTA 5 3242 (BAHALLS 54 Mo} Thig AL 1A AT
[HIHpHE] t08.5 1A, [NIHIMBF=939: TA; 18, DIAD2, D3 arld Did, HD+A] =
coyesnond ?&Eﬁ[@a@ 029 AR P graup QWOM,WKQ@QE% 6.6 + 1A,

bond acceptor; A™ and A2" correspond each one to an atom or

or A a3 Hy o BT e St miAAbNAGAAS erbhglel TH:] =

gf%dvpgmfﬁﬂ\&aq'fﬂ@gf@m& tmam@}%]o; g.r@m%t FOMBIDYATegRNO + 1A,
0] tor_an [ n .po onar, onds t

ST B R MU o AR SRS S o

coiriebp@nl £4Ah [Brilibia Adn2poith, ERoRHbtherd-Botatigibliplbk] = 5.3 =

a.tqstr%frﬁs‘?g-f%?§&0€“ﬂ§ﬁ%]ém%@@é’&QUQUD of atoms

simultanéously donor-acceptor hydrogen bond element; [C] is

defined-adhead and anreppnddsdenactiemical sbsiroctyreup of atoms

coyalenty ayached o e apoher SubSTYetLe IALand SUEM, o atom o
sUBSIGERT S5 SfEFRSH eAlofs e%Spacity of the molecules

degrarityedf inteies gredmgeinnamdonces bl AnDien ges atings ameasid @roups;
afigpAing, PLLPOULAINGPBEAT dPGFBR BICIBIREMRIGRIYER bond acceptor

interactions in which E protein is involved. 2- Use of chemical

comRFRIMYERAES AR BaTnT' CRIFRTRIRLS haRAiRB M EHigup of atoms
elewyroteb béd, Bxepidt; af thd.akigharsudpstndctiseh[Ahe 256 a non-polar

corr ch.t t I Qro, f r d
o O p R AL BN RPER B pproun o
-N#{gme=siMuianeossly Bpneraioesrts/divdee B RanFitement

protein donating: a) one or more hydrogen atoms to the.

L cRaRP LB HoRS! CEHb PR eGP RATO AR Bifhe tpstructure
meredipdtiggetaaitech soithih arstderchaisicachozifif]ide 8wy gerstructure
of 41105 1554 D IBuglyeS YA aRERAGBE 0BG 7 0 present
or more hydrogen atoms to the main-chain carbonyl oxygen of
ASpVestiesitr kit e By shaiisnifRe T RiRgoPRdBdwating one or
Mahdrehsitheankamaiesvae hiefadtnr< h IesichiE PRSI &) IBLEN.

more hydrogen atoms to the main-chain 66 carbonyl oxygen of
Ly2-24Bee it uehdddal obeesploydrisgerctandéhdotatinggirond orwhere  the

Mk F}MQEBE_R&@QEB&&%@%{P@{]EWbE%P%’ LAXKIe: Astructure [A],

Lys-246 residue; D4 involves hydrogen bond donatlng: a) one or

mGFérﬁWBaeﬁaCh to an afom or group of atoms hydrogen bond donor
selected from any of the following groups: —OH, =NH, -NH,, -NH3", =NH
and —SH; D¢ involves hydrogen bond with the E protein donating: a) one or
more hydrogen atoms to the main-chain carbonyl oxygen of residue Asp-98
andfor b} one or more hydrogen atoms fo the side-chain carboxiamide
oxygen of Asn-103 residue; D; involves hydrogen bond donating: a) one or
more hydrogen atoms to the main-chain carbonyl oxygen of Asp-98 residue
and/or b) one or more hydrogen atoms to the main-chain carbony! oxygen

of Ala-245 residue and/or ¢) one or more hydrogen atoms to the main-chain
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atoms to one or both of the side-chain carboxylate oxygens of
Asp-249 5 residue and/or b) one or more hydrogen atom to the
main-chain carbonyl oxygen of \P81-250 residue. 3- Use of
chemical compounds according to claim 1, where such

PhaiiBaeAReFereEMaisel ryshRef theraaher pyrsgestutmd’donating
conespond £3chane 120 (0T f GHoUR oL AIOT SIPIAETTSY . 0

cceplor ndependen )9 rom
anmgsfitee nllowiteesgfydpegeCHOnd\c@atiBg0a)-Pre ainthade yydrogen

b) [t PAially) naraly e SRAELE AFOURHRACREOASHN NS of Asp-249

selected from any of the following groups: oxygen atoms from oxo
arGHYeR ARV GFRIRNR ef(FRFHNY. r(@ﬂmtqsp?@(bﬁ(eam;cham carbanyl
RBQELON ) 2ROREAUEOH)2, RP(0)(OH)2, 15 (RO)2P(0O)(OH),
RS(0)20H, ROS(0)20H, nitrogen atom in
trifuokinnetifylchtfoinahidenpotsgisn atoatdingt subdgitited.inwhere such
teksﬁé%qéﬁhdﬂ@r@@ﬁnm@_w;-%%e%@lua]waaﬁémdregsara%@e [A]
with the side-chain ammonium group and/ar b) electrostatic _
inERHEEBRARAFRE RS RSHRIAT GFRIBYRRIRICBR ARG IRD3E 1o be: a)
chiayagigsiz ey aeléptacteps pbadtidty deént20 hydriogendittm ffllowing

Ser-72 residug, and/ar t.inyolve el 0] ici i ' .
B G ey B e B ¥ v
chefraiearcaipgouidiratesniingeeelamhiremyvaayecs idr following groups:
pf@fy@@ﬁogmﬁg Qgemer?kg/ér@f thmemd Og@mtrwtaggfsgﬁ, -S(0)OH,
corre,s ondas 10: a) an roge ona acceplor or nyar

o B e S L P RIS e BBy Ok,
fol{B@inB(NI0PR; -CRB(NHTH,-S=BORONCHHd -Onilogan atom  in

hygh : [ 0 d -
PSS S DR g

-NiRfgrasi v d vsR48r Bsigratiia ¢ ghirlegtatkend with the side-chain
SL@#J&&?&WQMSL}&W@h@@ﬁ@@t@;ebg%E%%nhb@fgcﬁﬁiZ@w/ﬂxfﬂﬁ@ aRyhonium
of the followjng groups: -QOH NHR, -CONH2"; D/A interact .
wiSTHE BRI 3 e Ay BRI R Sloperasag e i0e-chain
invylegaydtogesf Send 2cesiptinginaeh® ydrygeriestiontadic interactions
@dﬁfmﬁ@bwﬁmg' SIOHPOl R RsetrresislurApdoTblde.

s
hydrogen “atom of side-chain hydroxyl group of Thr-70 residue; b)
D/4 inyedves 6dhdnyidedgesrheschdonatngding ab mesirhydrogasre such

atoms to a) the side-chai droxvl oxygen at of Ser-
oS ARAPS L CIAR A AT BN Ao At sponde

reidag a0) o gRObsE Rdeiendon PV dayoabdegitthgeceptor group of
hygeaae s AR irSIHSIH BINHY RM-Gr gaLRS St =43, IREidues=0, -P=0
and -O- or b) an hydrogen bond donor atom or hydrogen bond donor group
of atoms selected from any of the following groups: —OH, —NH,-NH;, -NH3",
=NH and —-SH or c) an atom or group of atoms simultaneously donor-
acceptor hydrogen bond selected from any of the following groups: -OH, -
CONHR, —CONHy"; DIA interacts with the E protein through any of the
following ways: a) D/A involves hydrogen bond accepting: a) the hydrogen
atom of side-chain hydroxyl group of Ser-72 residue and/or b) the hydrogen
atom of side-chain hydroxyl group of Thr-70 residue; b) DIA involves



10

15

20

25

30

5 and b) donating hydrogen atom of side-chain hydroxyl oxygen

atom of Thr- 70 residue; d) D/A involves hydrogen bond via: a)
donating one or more hydrogen ftoms to the side-chain hydroxyl
oxygen of Ser-72 residue and b) accepting the side-chain
hyelrgredepxygen asaaing the- 0 residugdgdsainebemadahe side-chain
campounds according to.claim,J, where the,, 10 rmaco e
ERBOAS SRR St SR R A B o BB ryarory

hyelygsen dsond efcEbpitt aesidus: ro)dRbfen v atydpary kst ofia: a)

at G64-5m anPTINEdRLVMINNGERURR: gl oNSE.72 resid
S%egé&i% %rﬁd%a; A3 involvles hydro g_n ggﬁdgwiflhg)tﬁe E resicne

prBRSR R IARIT SR Al FIR e RRd PR (M of Thr-
groopfids- 11 Drasicushesdigditindy) bydrbgen afatorettitie one or more
main-chain amin up. in- ' - i

e AR R R T B e S e and
elemrentieiiheisidprghurinHey arretrbpsyassteienral [N)-¢6rresisyRd

each one to a non-polar atom or non-polar ﬁ_rgougﬁ) of atoms

indapkisBerly SEEURRA FOMRANIEE tiREFSI YadiERL: &) afypre the
Chitathaopdretersabintl £i-GFlibsasichidnaibgtinotmerfihaorrespond to

sev t Wil i NPt
e et loai o ©
radfesicerinsine oy ane ohfbsoetiavegiagreadhiihg NaAngp 3G -P=0
m@mbeltl;x,amg NAVBIpES th?d?é@égﬁ_tb@ﬁ%@ﬂ)iﬁmﬁe f@%ﬁof@iﬁin;kgfépting: a)
optionally substituted or not substjtuted:; ¢) aryl or hetergar
oA ARRA AR BRT TN HLGROAAh 1 gt andl
méirberegerdatormigtbehanithebeihetomatpmsg fideid-8d4dnkedue.
optionally substituted or not substituted; d) arylalkyl radical

cofnpbiséd B GREMiRR oF TRRSYIBESI ASGerditEr&Corfda8P mbrewhere  the
substiientpeonte endie alkyl 1-G9, withiséraigitherbsutchedture [A]

chain o tio?f%%'gbﬁitutted Or(pnOt gﬁ?sgt%ﬂe%re% %Q olar group of atomns
het&fG: Rﬁg y g igchoom%or}sed%y one, W or thrée aryPor P
hetefereptantiyseigcing Sormeembbteeaiotiovngordicads eiralksy! C1-Cis or

he\’i%(@%&!{}ﬁ’é?%}% 04 qltach WhE TR aneraf ieSUbRURBISIcatoms with
corresponds to aII&LCl-CS or heteroalkyl C1-C5 radical with

strligittr Brieneeeh st RitAo TalYeSitRs itednpsenot substituted; b)
hetgspairm sy optienalyisalglitatichbcaapssbstitytecs, ffwo or three rings,
alkyleycloalkyl radical composed by one. twao, or t %‘%@8&%% fused
rin%%cﬁwg%ééggrr??m grrg,%ﬁsseg%lp ﬁn%g%\?\n%grg{ (%1% Of more. 1o 1S
substittiests cptinraipordb g ©-OStradiditwire staijfirt G heteroaryl
branghad chaibapiionally e sulstitytethianofgdbsisidte i) having 5-7
heteroalkylcycloalkyl radical c%mposed bg . )
membefs and no more than three heteroatoms, fused or linked, optionally
substituted or not substituted; d) arylalkyi radical composed by one, two or
three aryl rings, where one or more substituents correspond to alkyl C4-Cs
with straight or branched chain optionally substituted or not substituted; e)
heteroarylalkyl radical composed by one, two or three aryl or heteroaryl
rings having 5-7 members and no more than three heteroatoms, fused or
linked, where one of the substituents comresponds to alkyl C:-Cs or

heteroalkyl C;-Cs radical with straight or branched chain with no more than
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one, two or three cycloalkyl or heterocycloalkyl rings having 3-7
members and no more than three heteroatoms, fused or linked,

where one or more substituents é%rresponds to alkyl Cj-C5

radical or heteroalkyl CI-C5 radical with straight or branched
chiyedavirg=reafonre thapibies,hetomatoms 1@optienalbubstituted; 1)
substifute ot substituted: h) arylcycloalkyl radical compose .
ey R A R A8 o S iV e, gy nes
radivdng RavingesBarseniiad, opliokedyvdubistitnedosr mote substituents

SW&%d)tchgi‘(?tc’(.‘a‘ﬂfﬁ]yn%@ﬁgﬁmfﬁdé%ﬁ@ﬂrﬁpﬁﬁﬁ%%@o&%iHé\(SbtionaHy

or three aryl or heteroa P{Hrlngs each having 5-7 members and no

mSHP R R PE ERliRENS, Detsaakty fordRalor mdieal composed by

cychaalikybasritatetocydissibyldingsereaphoaiehdwisthdvihg 3-7 members
d t h teroatqms,. qptionall

TSRS SRS SR SO or o o

ragidatitegnts(poverirendade aleit sl contaieaher ReteleatienCof Badadical
phaimasemiiaris mesdeiraddastBalgHs anhorcanstfteniedbatoms

heteroatoms comprise the pharmacopharic elements D, and/or D2
Vp g E cI)c_omposeci

arBPTBY SHARSIAECk PRt sHesIE et A Re TR AN @

() bwbere suclor rhoéeakoo magssattecbéehterind 2ofitbee cycioalkyl radicals
p nacopheri ng,j ti - /or constit : S
e R oo coged:
D/retaiaryipycloativiadretitae eRtdrPoedarfivngntbe FBicals tape(pry! or

Wfﬂ%i@r%'éﬁhhrﬁﬁ@%a" ,|§d§d’;|ﬁaiiﬁa1§\{th§ hf??ﬂﬁ@iﬁﬁéx@fdéha no more than three
pnarmac oric model and Its substituents a or constituents ,

AR B T e o el e Al o rings.
AZacinl/oneABaeto B3/ Andtibersolves ngdropleoliainteractibateroatoms,

Wigb%ﬁ}ﬂmggéhb%osig?'ﬁB?‘iQLfoétﬁQltlaM,s'ﬁA'l%ﬂﬁgp‘é@EQ{:’:@E among the
Lys-246 or Lys-247; H2 involves 30 hydrophobic interactions with:

Y
a)féﬁﬂﬂ?é%ic%{)mﬁoﬁ"{ﬂﬁ&ﬂaﬁﬂ%rf@ﬁ??%ﬁd%@@ﬁ@ﬁ] Bia Jdioelgment of the
repishienatdpraliphatisderitionref butylamupettventsidexreh@in alonstituents
Lys-247 and side-chain methyl group af Thr-70 residue; H3

A SRR e e AR Aok SRR §yar Dz andior
llePE 1B tissidue k) 6adizal psdestashemivel Hunipdigalis(atcotitlingese such

claifgidahstgindCiheP RAMECORI0HE gleMmeRtRIA M he AT and its

substructure [A] corresponds with an atom or group of atoms

sirtidEifiesnisly dBRYRhcc&ORH RIS gen BEMPKERentCRLRige  the
frgrhaamacbpherfollaennengroupandin DAONER:; B+@ONHd Bt Aelected

INVQIVES NETORRR 8935 Wil g RIS LMES L AMASEIREH; element of
the pharmacophoric model and its substituents andfor constituents
heteroatoms comprise the pharmacophoric elements D; and/or A, andfor
A; and/or D/A; Hy invoives hydrophobic interactions with butylammonium
side-chain of: a) Lys-246 residue or b} Lys-246 or Lys-247: H, involves
hydrophobic interactions with: a) aliphatic portion of butylammonium side-
chain of Lys-246 residue or b) aliphatic portion of butylammonium side-
chain of Lys-247 and side-chain methyl group of Thr-70 residue; Hs
involves hydrophobic interactions with side-chain of Val-97 and ile-113

residues.
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one or mare hydrogen atoms of side-chain ammonium group of
Lys-247 and/or shares one or more hydrogen atoms with one or

both oxygen atoms of the side-cftain carboxylate group of

Asp-249 residue. 8- Use of chemical compounds according to

claim Qsavherecheehcal Odotepatomic disianibes ace caimpriseduhere such
the range of . 2A. 9; Use emigal un ing.t

ciETERRERenG PtRRCOACKT IR SREHED IRASERIE IRy Sorrgsponas
cheithicil egenpeusas acedalimgstsinIifaneusb € PP asgerish rivsirogen

to gpg itheefrliuipg shemical sk usliveRoa)Blipd. rasical JONHR, -
C1-C10 or heteroalkyl radical C1-Clo vv_ls[; no more than three

kTR RN BURSREROROR B S Ui R ) W ETb Akyiccepts

ordreterooysiedligitotme ctbasmfosidd-byatneptworduthimeumgs, Lys-247
. 7 .

eaézltn]d%?est@r\é?gngé orﬁ}ﬁ%%?@{%ﬁ'ﬁ%%mgr\%im%ﬂéwpﬁoth oxygen atoms

heteroatoms, fused o : ly substituted or not
sulfstieeide-ehairy PartneatsaayP vRhEABBHB 688 UR/ 20 one, two

three rings, h d by 5-7 b d
thfin 1R Rt 6PGASTHs CBBHAI sAOSOENRH OF B Llodu tore suer

d)irdeytatkyicrdisieates mposedpiganhi, fvecangbefer 4l rings,
where one or more substituents corresponds to alkyl C1-C5 with

stiightssr arfbssticehHABRAGERlY atasEditdedordidim 1, where [C]
sugistitdtadiar)ibeieryarsiekyiiadical 25 composed by one, two or

three aryl or heteroaryl rings, each one having 5- 7 members and
notfhorggbanfthebenhiete raaroprsjfdsedaolitikgd tovhaedmarly efhere [C]

tch_%o%% 0LS SAYSPRODESI L AHHEHER %ﬁman&%@e&%ﬁw radical

i- C5 radical with Straight or branched chain having no more than

thfeeChefsrbaipivalkipistiealyCsdbstititBder Bt tisutiilies; hpteroatoms
alleggyaioglisyibstiiasticat campassshydng, tpeacikiiree ayeieedyyloalky!

radicals, each ringdc mposed bx 3-r7 mrembers fused,or link

d .
Wﬁ%riec%inec%nppn%re SLYbé]tﬂ%’er% S cgrresp%%drén%salﬁgf%l(?&% ?/hw Ko 37

stragjhbersbradcirethersathanplisealiptetdsitmeedusedat linked, optionally
subsitbieda R MRLRroalvieysle Al AAFHAS ANRAsRE oMEdsed by

two or three cycloalkyl or heterocycloalkyl rings, each ring
cotfifol&a) ‘Efytéteﬁrﬁ@ﬁ%b@?&%f?&%%@?ﬁaw thre & RERFGR B0 more
fusieshortirke hetberst@ns, ooptioralsubsitistntscosrespondsiistituted; d)

C1- Ikyl. or heteroalkyl.groups wijth. strajght or . '
e P DA U one or

nonsibsttbedtiemfasacrsioandd tadital contpovdl [5jraigbt tplo iyanched
thegpRNddiRgaifttachad R ong HoMei@stituted: e) heteroarylalkyl radical

composed by one, two or three aryl or heteroaryl rings, each one having 5-
7 members and no more than three hetercatoms, fused or linked, where
any of the substituents corresponds to alkyl C4-Cs radical or heteroalkyt C+-
Cs radical with straight or branched chain having no more than three
heteroatoms, optionally substituted or not substituted; f} alkyleycloalkyl
radical composed by one, two or three cycloalkyl radicals, each ring
composed by 3-7 members, fused or linked where one or more
substituents corresponds to alkyl C-Cs with straight or branched chain

optionally substituted or not substituted; g) heteroalkylcycloalkyl radical
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cycloalkyl radicals, each ring may have 3-7 members, optionally
substituted _or not substituted; i) heteroarylcycloalkyl radical

composed by one, two or three aryl or heteroaryl rings, each ring
composed by 5-7 members and no 10 more than three
hejerqaiosdshpitaeheddwoneres maieatydlerlkgioncycloalkyl rings, each
heterocycloalkyl rin ach ane comp osed b e r

nomrjrgorcé n’[‘ﬁgﬁét%ré eJt;eroa ?)br%rss oa&.onani}’ é}ﬁ sfﬁ? r}e{é]r%;%r% %{?a(?oatoms
substitltedinfjadaibaresenecos dransorigpeiduedscansreenandp WHerds alkyl

ISUIRILINARIS GRITRE SRS QBaidht WB%H@EEH’%&D@W%\%@V%FJ%re than
k) radical selected among the radicals (a) 15 - %where

%@%ﬂ%ﬂ@@“&ﬁ‘@‘@r%‘%ﬂ"%& aﬁfv'éoéﬁﬂ §BH‘EFBJB agyjcycloalkyl
U$€dﬁfalhﬁmmaé@pmpouadm@mmg toytlaigslattheredstecbne or more

za‘%zt%u u[?algrlaqg né%&sr g@g r%lé%é'r’serb %ﬂgig/uﬁtbst:tuted

Kts Are selected a owing groups
RNHFO mmwemamw@@ﬁm FegZaNFM PASPICPM RIF:) two or
=Nftee %%gﬂ%awﬂvn?§@MH@&n%é@gﬁsmWrs and no

compounds according to claim 1 where such substructure [C]

fhs %béﬂ%ecﬁ IO SRR s 08 Spiftiferiicigalkyl of

SElEma@bw'm"g’ma@”m@'@(@)ﬁmﬁﬁ@@ﬂ? RRIPYEK @RL);no more
R 5

&%ﬁ Qé_'ﬁ%%f(%(%ZOH f?or% %H&Wﬁéﬁ@&%ﬁ@&é@ﬁ&m& i} radical

razo roup. 13- Use of chemical

co‘iﬁt@@iﬁfﬂ%@%@ﬁ&ﬁ@aﬁjc’(ﬂé dRimE) 1 L8 5%@HB&HB’%¢%&%WP6‘§GS one
th@r"ﬂﬁ@%'@w%@ﬁabye@ Wbl Ry i eisg MR famals ()

viru ers t fthe followin V|ruses Den uevrus
R S e e
W'ﬁSt ML%Bng'EﬂénffééfOHW%Qalg&éﬁHﬁg ‘]ﬁ)o%ﬁ? 1 where such

encephalitis virus, yellow fever virus, kunjin virus, Kyasanur

FoTatiEskEe Uirlis CORRIMOrPENOSHh AL uSURRIFHGPGalRRA  Such
Virgish iANMA Taw Uss i beiepingriingase viciowing BRWASSARNHILISRNHR,

7 se al.comp ceording. to ' 12,
wlhRegrlg t’#e héa Isiu! E%ru’@gﬂ‘e [g]rﬁﬂl%e%a s%vlz%h at %ﬁsﬁ@ﬁgﬁ t)%]e =NR
foIQ{WMU JeedBURC (R)MEBRNRS forming the fusion peptide:

¥1OO Trp-101, Gly-102 and Phe- 108, b) residues
FaspitdiRh R FALiGIATRRHY RormSiTRIFIRGI dffifific & where such
stmciuﬂ?e@ﬁmatgﬂp vganmArgslably-ScharfebSesuhstise@®s and such

,.Glu-4 4 i e n
m% éaiﬂi‘. oop E%esﬁg}ues Al %%éggan@‘{' %—025%65%95 to%[?]etS(O)OH
caRiyFHEsgeReR BPIR16H), ROP(OX OH)Z RP(O) (OH 2 (RO)ZP(O)(OH)
RS(0)20H; ROS(0)20H; tetrazole group.

13- Use of chemical compounds according fo the claims 1-12 to atienuate
or to inhibit the infection caused by a virus from the flavivirus genus, and
such virus refers to any of the following viruses: Dengue virus type 1,
Dengue virus type 2, Dengue virus type 3, Dengue virus type 4, West Nile
virus, St Louis encephalitis virus, Japanese encephalitis virus, yeliow fever
virus, kunjin virus, Kyasanur Forest disease virus, Tick-born Encephalitis
virus, Murray Valley virus, LANGAT virus, Louping disease virus and

Fowassan virus.
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15- Use of chemical compounds according to claims 1-12, where

the anchor substructure [A] corresponds to any of the following
radicals: A- 10 SIJ001, A-SIJ002; A-SIJ006, A-SIJ011, A-SIJO15,
A-S1J016, A-S1J020, A S1J021, A-S1J022, A-S1J023, A-S1J028,
A-RII038, A-S1dfvdh] AdBhpobad A atddAblg AcShIDERjAsSIJY 8yhere the

AR Tl e A3 R e R resioues:

AS [ EEEBIes-orying the S1siorRoriTEr Gl 108 Jis10A-Siy1H2 and Phe-
15§ JE Podidd kdtheApahtin® t&t@ﬂé@hl@c@lé%ﬁ@n@n@”ﬂﬁﬁe dimeric
A-S1J140, A- SIJ141, A- SIJ1422AG§(IJ144 A% %42\ éﬂl 427 Glvos
ASSUGHTE A SRR VIRORS A2 ACHT T 88 3955 5SR& i 47 Cly-28,
ASIILBAnd-Sep1 5, A)SIEL 364 AesBIUA BTedeBI 1B, - B810060) residues

NG aﬁ&%%%@% T3 %@tﬁh%‘é&@‘%y%&&%ﬁéd%& 1680p.

A-S1J168, A-SIJ1 A-SIJ170; A-SI1J171, A 20 S1J172,
AR Drddddflcdh- S RUndsShEEBRIiAgSId 1@&%3”11282\1\:1%:"@ the

S1J183, A-S1J184, A- 85, A-S1J186 and A-S1,]18
cHATHIAH SORTRAIE BRbGRIRG Bl e T3 WFeld G Todioals: A
CIRINIOA) Aofipoum d-BoI0eSpdnald hry-B1HESoReSIRg S, A-S1J020, A-

Jb%]toﬁlﬁl?oﬁ Cr2iJpe7a. &ﬁb@%&’%%&ﬁs'ﬁo@%%mt%|J052,
3076, C-51304077 111%25 fo C-51J04084, C-SIJ

A
A-
cw@éo@@%%chsﬁé@ 4A@@@§@7f¢§waé@|fo§wéf A-SN115, A-
C-S3091 A5 J4$6) 1081 $1up, ta-ELBI31 0420123 | H-E1PIR BpAcS| J124, A-

A

CSH AT S (ST b .11 (522
CBUIEB1865ICHBAII7S66 Up 8513672690331 AS16838p A0S1J 140, A-

Céﬂk&@@sﬁﬁb”&%ﬂ@ﬁﬁ UR. &9 4281 K 14 /ﬁ@%qlz%%t@mg, A-
C-51J20179, C-S1321180 u @toc S1J21181, C-SIJ

7581850 BhoA TN B AoSHIEA, - 515561 e Ay 844156, A
C-S3231 8850458281891 60-SAI30180, B-BR16R34181163, A-SI1J164, A-

i SR B AP R R A, A
acBufdiAgAcSHEIRS 16-AHare tduInidS, Ag%%@n&rs%#ﬂéﬂs A-S1J182, A-

opdigaliy acbig foams suelRasenRntigmsas-Sigiagterioisomers,
racemic forms as well as pharmaceutically accepted salts of the

chmnidabeomﬁmhendsaﬂmmmmstbecprdswwtonvlannem a2, ugkere such
185 U569l 881%;8 %'d%oéﬁPr%HBS'r?d%"%&%9@%@“&8&%"? C-S1J01001 up

pharmaceutlca composition for the prevention and/ort

tréatmShU0Afe S8R0 e8 W B3R Ut it s BHE IthRr C-S104077 up
flayivirisy reesding o bwoeRinsslb8046 apdd ©-s1406114, C-S1J07115,

C-S1J08116, C-S1J09117, C-S1J10118 up to C-SI1J10120, C-SIJ11121 up to
C-SiJ11139, C-S1J012140 up to C-SI312148, C-SHO131580 up to G-
SIJ013156, C-SIJ14157 up to C-Sii14159, C-81J15160 up to C-S1J15185,
C-S1J17166 up to CSIy17167, C-S1J18168 up to C-S1J18169, C-S1J18170
up to C-S1J19172, C-81J20173 up to C-SIJ20179, C-SIJ21180 up to C-
SIJ21181, C-SlJ22182, C(C-S1J23183, C-51J24184, C-S51J25185, C-
SIJ26186, C-SiJ27187, C-SlJ28188, C-SilJ29189, C-SW30190, C-
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10 19- Method to design chemical compounds that attenuate or

inhibit Dengue virus infection using the pharmacophore model
described in claim 1. 20- Method % identify and/or to design

chemical compounds according to the claim 19, for the

prepEation olCagbarneR;eulcal SRy sitiorsthiad 1igibis Rid-35195, C-

at ggg ) Q?%f@nglj@fﬁcg?ﬁﬁgﬁre such compounds 15

intertere or mo te one or more e following stages of viral

rephicajin oF%ﬁ@nﬁ‘)&‘k@olﬂEﬁ:@ﬂ@@%dBMﬁhﬁ?%' Rie fosmatiae edutomers,

preM-E heterodimers, an /or b) the mtergctlons between preM-E
heABRTRIHE rs RYBEEY foPRHER! 5(55895‘3@ UASe FHfitnaflfre SNANtIOMETS,
vmﬁarm%mdémar}lhmmmfm%mtwaﬁ propkssraseasuitipfatepted salts

ChEYIHE SIdhS SRR AUELIBE! INEHRTENEE A DEiSEamesSea

proteln omodimers; an assoclation and/or

d'3@%&@@@[@?%%%@@%@@&%%%%?é/ 'ﬂ@éﬁnaceutlcal
and/or e) . the nchora e of the E (E in |nto the eLPJd orp
mEATEREREK BN RIEER LS AN G R ectons caused by
m@r@rhgaeezpr@eedsﬁher flavivirus according to the claims 1-12, 15 and 16.

19- Method fo design chemical compounds that attenuate or inhibit Dengue

virus infection using the pharmacophore model described in claim 1.

20- Method fo identify and/or to design chemical compounds according to
the claim 19, for the preparation of a pharmaceutical composition that
inhibits or attenuates Dengue virus infection, where such compounds
interfere or modulate one or more of the following stages of viral replication
cycle: a) the interactions invoived in the formation of preM-E heterodimers,
and/or b) the interactions between preM-E heterodimers needed for the
assembly-release of inmature virions, and/or c} the virion maturation
process as result of the change of the quaternary structure of the preM-E
heterodimers into E protein homodimers; and/or d) the association and/or
dissociation of E protein dimers characteristic of mature virions and/or e)
the anchorage of the E protein into the endosomal membrane of the

infected cell which triggers the fusion membrane process.



