TREATMENT OR PREVENTI ON OF HEMORRHAG C VI RAL | NFECTI ONS W TH

| MMUNOMODULATOR COMPOUNDS BACKGROUND OF THE | NVENTI ON CROSS- REFERENCE TO
RELATEDARWOD2G#sTI4@ON2[ 001] Thi s application clains the berefrius2ab/obssss
Provi sional Application Serial No. 60/622,022, filed Cctober 27, 2004,
whi ch is incor por ated herein. Field of the Invention [002] The present

| nvention rel gk gﬁxﬁﬂ‘i’ RPRE I)Effm&gptnﬁm SHERGRNVER Al TO! T hagi ©
viral infecti rrhagic fever
Vi ruses (HFVs;mi'rFe ﬁ&é‘l e 0 Tg i eg HFVs
cause a variety of disease syndr ones with simlar cI i ni cal char acteristics,
referred to as acute henorrhagi c fever syndrones. The pat hophysi ol ogi c

hal | mar ks of HFV i nf ect BACIEGROUNDORSIHE ANVEENTI®ONand i ncreased vascul ar
perneability. HFVs that are RNA vi ruses i ncl ude Arenaviridae such as Lassa,
as well as South Anmerican henorrh a%l“(a evers including Junin, Mchupo

Guanarito, and SabtROSPREEERENGEN QRELALEDLHSELIGS ts of Lassa fever

and Argentlne Bol i vi an, Venezuel an, and Brazilian henorrhagic fevers,
osPEetl y1 Wﬂé&%ﬁﬁh Lti6h i 'cﬂé’geﬁ@ﬁt%kgglp ison ' iadsiae (Ebol a
and Nhr vi ruses unyaviri i mean- Congo enDrr I'c fever virus

( CCHFV) ,Se?iaflu\rq\/aéd/exezfome filed OtgobBED) zm@@iwmcﬁwmnmtﬂaofaeealherem

syndr onme- associ at ed hant avi ruses, including Hantaan virus, Seoul virus,
Dobrava virus (also referred to as Dobrava-”Bel grade V|rus) and Puunmal a
virus, dfiglchahthe InVentem monary syndrone- associ ated hantavi ruses, incl uding
Bayou virus, Black Creek Canal virus, New York virus, Sin Nonbre virus,

Andes vggb@ Oran ﬁ’fes%ﬁﬁﬂ%éﬁ ?é’ia‘f%é US thé 30Y8 8 NRHAYddtusr  and

Lechi gu Vi Fus; aviviridae (dengue, dengue fever dengue

hemgryr h%ﬁb@eﬁﬁbﬁrof%ﬁgmaﬁi@%ﬁm@bﬂms Kyasanur Forest disease, Orsk
henorrhagi c fever, yellow fever).

Description of the Background Art

[003] Hemorrhagic fever viruses (HFVSs) are viruses classified in several
taxonomic families. HFVs cause a variety of disease syndromes with
similar clinical characteristics, referred to as acute hemorrhagic fever

15 syndromes. The pathophysiologic hallmarks of HFV infection are
microvascular damage and increased vascular permeability. HFVs that are
RNA viruses include Arenaviridae such as Lassa, as well as South
American hemorrhagic fevers including Junin, Machupo, Guanarito, and
Sabia viruses, which are the causative agents of Lassa fever and

20 Argentine, Bolivian, Venezuelan, and Brazilian hemorrhagic fevers,
respectively, Whitewater Arroyo virus and Flexal virus; Filoviridae (Ebola
and Marburg viruses); Bunyaviridae: Crimean-Congo hemorrhagic fever
virus (CCHFV), Rift Valley fever virus, hemorrhagic fever with renal
syndrome-associated hantaviruses, including Hantaan virus, Seoul virus,

25  Dobrava virus (also referred to as Dobrava-Belgrade virus), and Puumala
virus, and hantavirus pulmonary -syndrome-associated hantaviruses,
including Bayou virus, Black Creek Canal virus, New York virus, Sin

Nombre virus, Andes virus, Oran virus, Juquitiba virus, Laguna Negra
1



[ 004] Under natural conditions, humans are infected through the bite of an
I nfected arthropod or through contact with infected ani mal reservoirs.

Henor r hagwo 20b@var7oei ruses are highly infectious by aero®oirjusases/oasssoci at ed
with high norbidity and, in some cases, high nortality; and are thought to

pose a serious risk as biologic weapons., [005] The exact pathogenesis for
HFVs varVil@sS’é@%%@@%@h@r@?i%}%g‘i%m‘é’ég}%‘? IW%]%?HQ‘Q‘? tf‘éfeq'organ is the
vascul ar, endot | : ogl | 9H¥ﬁa‘§gry ' e thought to
pl ay an qerﬂ%ﬁ _E%%{O%aeé]irg;@ép %lé' %%Iﬁ%%%g%gégé 0 Sﬁ%ﬁ%ﬁ{}n&@éréé%n pr oduce
thrOrTbOQii&@@@é}I@eﬁns@a@brﬁ@%agié@e@@u@@uawwee;. dysfunction. Infection with
Ebol a and Marburg viruses, ft Valley fever virus, and yellow fever virus

causes dee4]r uctUnder afatidlemiretitionks) BunrBinssane indeeed throaghsihe hite of

coagulation (DIC) is characteristic of infection with Filoviridae. Ebol
and har B Boe @Ethﬁﬁ@oéélﬁgr%u%ﬁﬁm%gw&t%dﬁng?ﬁ anigpg %/qlsggﬁ%‘r?recrgs?s

mpa P A A E AP R A HaRs 4 S b AMY Tl Tl o BT AR, e BpFadhled "

I mpai r m crocircu S opathic efrfects on

par enchyyrah 16ehl Sorbidity haleasSofle ¢4p84NBIEH ntodaHtY; i daratisyglie at ors.
Arenaviridae, on the other hand, appear to nedi ate henorrhage via the

st i nul atpase akerinfisaisinas bjologid aneaOisy macr o- phages, thronbocyt openi a,

and the inhibition of platelet aggre ion. [006] The i bat i, i od of
Vs 1 adg8s [ rEheast Pathagencaor M § aarpR etk dnic o tes cHAlEEy: ceases

R A R e
Si gni f i CAN idITRRARTALORR noEdPRbICAcS IMIghtHoghlay\drT ApbRaeR ol iRy not

demonstrate clinical signs of henorrhage. [007] Initial synptons of the
acut e HRathpgenesis ablFVs AIHEF Gy ean preddee ibjomparyiopeniasand sautea,

e o o L e S Sl Sl B B0 B2,
virus, %Ti'ftkvgﬁe”? rfé@@lg{lﬁug ,eé(ﬁ& y\éi.llw\? fex?é}q/'irus causes destruction of
15 infected cells. Disseminated intravascular coagulation (DIC) is
characteristic of infection with Filoviridae. Ebola and Marburg viruses may
cause a hemorrhagic diathesis and tissue necrosis through direct damage
to vascular endothelial cells and platelets with impairment of the
microcirculation, as well as cytopathid effects on parenchymal cells, with
20 release of immunologic and inflammatory mediators. Arenaviridae, on the
other hand, appear to mediate hemorrhage via the stimulation of
inflammatory mediators by macro-phages, thrombocytopenia, and the
inhibition of platelet aggregation.
[006] The incubation period of HFVs ranges from 2 to 21 days. The
25 clinical presentations of these diseases are nonspecific and variable,
making diagnosis difficult. It is noteworthy that not all patients will
develop hemorrhagic manifestations. Even a significant proportion of
patients with Ebola virus infections may not demonstrate clinical signs of
hemorrhage.
30 [007] Initial symptoms of the acute HFV syndrome may include fever,
headache, myalgia, rash, nausea, vomiting, diarrhea, abdominal pain,
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Kyasanur Forest disease virus are characterized by an abrupt onset, whereas
Lassa fever and the di seases caused by the Machupo, Junin, Quarinito, and
Sabi a vi rweeasodmevm2a nore insidious onset. Initial signecmag2005083sde fever,
tachypnea, relative bradycardi a, hypotension (which nmay progress to

circulatory shock), conjunctjval jnjection, pharyngitis, _an ,

I ymBaFﬁ?&W@ﬂst <] vie}q(%n}?dwsﬁcﬁﬁﬂ‘?ss\/\?@%‘ﬁ{aﬁygﬁwv Q&%ﬁ‘r"%?m

cer ebe qﬂg Mshi-n a macul ar
skin ras\ﬂé,uey %’%ﬁgh é rag}ﬁ%g%r ﬁg]y%(??ll%%u ‘f’ﬂg’gﬁga%‘?é%‘{’ at ehll%’ éc}g% kski nned
per sons 1apkandi RS e8€ B0 sR0vir@s big chatiabtived\by HA-adiefkionzagl ¢ synpt ons,

when they occur, develop later in the course of illness and include

pet echi aghemeaspliassa wsrdng the diseasescausedopuibs Madhepa; Jwein;, va,
hemat uri a, he,materresiaip,i and nel ena. Hepatjc.inhvol veman#biits comon, and

renald i FFeRVBHENANASIRIBEFITSARVE 8 TRIFHANAONST ARSelo IHGISIERS IRy

Labor at i1y j ncl : - B ' : f L
Fover), R¥BRRERYER Do i MRl BYEREnt B QUBICEART D0 700
associ atdgeeadty alrcarataby enhebk), doaguedidydl Anjyveay e khains, eargd nmon.

Mrtality ranges fromless than 1% for Rift Valley fever t o 70%to 90% f or
Ebol a ardsmiyirasienppethys Enetebalitissnpp@erulhyithodehduint, i seizwgsvar i abl e

clinical presentation of the H t id | e .di ti

chal ongErebsliny algn_sdi@%ﬁ%ﬁlésqﬁfﬁé%%é&%ﬁﬁ%ﬂ%if&%b%ﬁi st andar ds
or .acut Ik [ g : 0
(3813 R R A K R R e 8 R B posi ng

factors di@hnéePersbagiaadwdyiéeatasidingtoand cludatvet virue. Ménidrehdgikl owi ng
henorrhagi ¢ synptons: henorrhagi c or purple rash, epistaxis, hematenesis,

hemat ur i sympiaropt yaies) thepodcun devetislater intive conssm pf Hiss aydpt om wi th
i agnos i BCBHIe POSCTHEPuRUIRIHE, SLFPUIBEIEET STLC AT PBYgF and” | °
det ecti Qi 3ALATA ReldhtGfih!) nEHldibhfesiy! dttehidiBhh OfeParR! BGLIAINBhF1LSCOPY.
15 common, and renal involvement is proportional to cardiovascular
compromise.
[008] Laboratory abnormalities include leukopenia (except in some
cases of Lassa fever), anemia or hemoconcentration, and elevated liver
enzymes; DIC with associated coagulation abnormalities and '
20 thrombocytopenia are common. Mortality ranges from less than 1% for Rift
Valley fever to 70% to 90% for Ebola and Marburg virus infections
[009] The nonspecific and variable clinical presentation of the HFVs
presents a considerable diagnostic challenge. Clinical diagnostic criteria
based on WHO surveillance standards for acute hemorrhagic fever
25 syndrome include temperature greater than 101 F (38.3 C) of less than 3
weeks' duration; severe illness and no predisposing factors for
hemorrhagic manifestations; and at least two of the following hemorrhagic
symptoms: hemorrhagic or purple rash, epistaxis, hematemesis,
hematuria, hemoptysis, blood in stools, or other hemorrhagic symptom
30 with no established alternative diagnosis. Laboratory techniques for the
diagnosis of HFVs include antigen detection, IgM antibody detection,
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i mmunohi st ochem cal techni ques, and reverse transcri ptase-pol ynerase chain
reaction. [0010] Current therapy for HFVs is |argely supportive, but

ri bavi ri rwbasodneenzused with some benefit, dependi ng onPChaSa@snBss3HFV
patients tend to respond poorly t o fluid infusions and rapidly devel op
puInDnargoeden&. There remai.ns. a q%ed in the art for methods of

t r eat meriEOlgHIORy FB uge: Henalratigh ORePeFranmictossARY: SUMMARY OF THE

| NVENTI d of
treat merigA i R nER ORI R LS, diPr IR E ke MBS o it ¢
conpri sehaarbatRéeri ng to said subject an effective anount of an

i mmunonodul at or conpound of fornmula A: [0013] In Formula A, nis 1 or 2, R
i s hydrdoet)] aCyirrendltharapy far piFpid sdafgelyramponiine, Jutgikavitndmse i ¢ or
heterocycllc amno cid or erlvatl e thereof. Pre X 1s

L r ot SRR eRd i hyTaS e o Teibe BrasworEfepdinaiired [ ool

I n accory DER t
treat mang1 %gﬁp}r‘i‘g\}% § S‘o ﬁ??%émrﬁ%%%?ﬁd@%?@g ??(Ljd JrFa{r rﬁ%%rég'eri ng an
i Munongged t oTheedpemEn @ rlesiill B4 ardi%@lﬂétﬂ%'cﬁ;‘ @mbhmbheoﬁubj ect is
manmal i an, nost preferably the subject is a human patient. [0016]
Adni ni stpravenhoﬁmffmrmbemagmVamhlmfectlongersons at high risk because of
contact with suspected di sease carriers, in carriers who
areasynptomatic. [0017] n accordance with the
present invention, comrlwm%ﬁﬁgmﬁmﬂp&\bwla A (A [0018] In
Formula A, nis 1 or 2, Ris hydrogen, acyl, alkyl or a peptide fragnent,
and 1X | qo@ﬁz]armbb@rdundreeﬁﬁﬂpﬂy@bt@s@mmeaﬁlbﬂ armatliled o afdavtmdrter eof .
Preferably, X is L-tryptophan or D-tryptophan.
or prevention of a hemorrhagic viral infection in a subject comprises
administering to said subject an effective amount of an immunomodulator

compound of formula A.

15 R NH CH (CHy 3 lC X

COOH o

[0013] In Formula A, nis 1or 2, R is hydrogen, acyl, alkyl or a peptide
20 fragment, and X is an aromatic or heterocyclic amino acid or a derivative

thereof. Preferably, X is L-tryptophan or D-tryptophan.

DETAILED DESCRIPTION OF THE INVENTION

[0014] In accordance with one embodiment, the present invention relates

to treatment or prevention of hemorrhagic viral infections by administering
25 an immunomodulator compound to a subject.

[0015] Preferably the subject is mammalian, most preferably the subject

is a human patient.

[0016] Administration for prevention can be to persons at high risk

because of contact with suspected disease carriers, or in carriers who are
4



[ 0019] Appropriate derivatives of the aromatic or heterocyclic am no acids
for "X' are: am des, nono-or di-(Cl-C6) al klyl substituted am des,

aryl am dewp 200h4(©02- C6) al kyl or aryl esters. Appropri areTasydososssad kyl

nmoi eties for "R' are: branched or unbranched al kyl groups of 1 to about 6
carbons, acyl groups from2 to about 10 carbon atons, and bl ocki ng groups
such as &3MBBEER2YFoxy and t- butyl oxycarbonyl. Preferably the carbon of the

CH grou WNo | I i i .S 2, that is
ai 1 er onto Aom e B QDA B QLRI ] B M Bt T ot s
utilize jneepABAdEomatsa i inldXHrHbaidtord-of FyRhaphan,

g-L-glutanyl -L-tryptophan, g-L-glutanyl-Nin-fornyl-L-tryptophan, N-nethyl-
g- L-glutanyl-L-tryptophan, N acetyl- g-L-glutanyl-L-tryptophan,

g- L- %Isut anyl -D-trypt ophan, b-L-aspartyl-L-tryptophan, and

b-D-aspartyl -L-tryptgphan.gfpart i c&l{arl y (@ erred.enbgdi nents utilize
g-D-glutanyl -L-trypt ophan, sSoneti Ees r ef' et Pl toIJ s SCV-07. These

h ,

conpounds, methods for preparing ese conpounds,{| pharmaceutical ly
acceptabl e salts of these conpounds and pharnmacedtical formnul ati onst her eof
are disclosed in U S Patent No. ©09H6, 878, incorQorated herein
byreference. [0021] The invention is applicable to prevention and/or
treatment of henorrhagic viral infections, including but not limted to
Arenaviri dae such as Lassa, as well as South Anerican henorrhagic fevers

i nclyding Junin, Mchupo, Guanarito, and Sabia viruses, mhiﬁg are the
causati ve agents of Lassa fever and Argentine, Bolivian, Ve e%uelan, and

Brazi | i gootemold Faginiilhev.et s 1@ N ECis pdnogehiakglatiiryl &y 4 ptide us and
Fl exal virus; Filoviridae (Ebola and Marburg viruses); Bunyaviridae:
Cr i nean-frapmenthend X g @arbmasic of heterpCOppi/pmiRofacid r|aegerfivgdrevi r us,

et aan Sereet Bseratlyr 4 IoBHPIVRLGR ARD FHIRIGPREFor r 6d (o as Dobr avar -
e cogtAG eI o R BRI g o
VITusS;, acids for "X" are: amides, mono-or di-(C,-C;) alklyl substituted amides,
arylamides, and (C,-C,) alkyl or aryl esters. Appropriate acyl or alkyl
moieties for "R" are: branched or unbranched alkyl groups of 1 to about 6
carbons, acyl groups from 2 to about 10 carbon atoms, and blocking
groups such as carbobenzyloxy and t-butyloxycarbonyl. Preferably the

20 carbon of the CH group shown in Formula A has a stereoconfiguration,
when n is 2, that is different from the stereoconfiguration of X.

[0020] Preferred embodiments utilize compounds such as y-D-
glutamyl-L-tryptophan, y-L-glutamyl-L-tryptophan,
7-L-glutamyl—Nin-formyl—L—tryptophan, N-methyl-y-

25 L-glutamyl-L-tryptophan, N-acetyl-y-L-glutamyl-L-tryptophan,
v-L-glutamyl-D-tryptophan, p-L-aspartyl-L-tryptophan, and
B-D-aspartyl-L-tryptophan. Particularly preferred embodiments utilize
v-D-glutamyl-L-tryptophan, sometimes referred to as SCV-07. These

compounds, methods for preparing these compounds, pharmaceutically

30 acceptable salts of these compounds and pharmaceutical formulations



New York virus, Sin Nonbre virus, Andes virus, Oran virus, Juquitiba virus,
Laguna Negra virus, and Lechiguanas virus; and Fl aviviridae (dengue, dengue
fever, demgueodmammer hagi c fever, dengue shock syndrone, PKyASa00803$864 est

di sease, Orsk hermrrhagi c fever, yellow fever). [0022] Pichinde virus is

used as an es abl i sh Las 0023] The F romul.a, A

conpound %9 g’(ﬁ?ﬁ?ﬁegf L’oéaé j@%;ﬁé?ﬁé BOERte ‘?ﬁe”@)b@fOl 10 ny.
Dosages f&é’réﬁ% adm ni stered one or nore tines per week, preferably on a
dai |l y basrs, Wt h dosages adm ni stered one or nore tinmes per day. The

dosages mzube'[mrwemﬁmeﬁ &yplicdlslaragsrelantion) @d o2 nredinéenigh ot her
forms of injection and infusion nay be utilized, and other forns of

admi ni sth@mpmha@cmr@é mfe&ztlcms iaclading hat mt@mﬁeddpaﬁrenfgégda@n may be
enpl oyed. OOZi] ref % n‘gl |mantshthe qrgj%nds of Fornmula A are
adm m st a§380 ﬁﬂﬁe Gt wagk heipg 151818 StC
prefera d&l}(nlﬁt A9539eQh5n3] tl? 204 &abidn LlQQ%S%'h% ﬁgﬁfhg%\éu%!ag@ebe

y wel ght, wt

measured 1Th M crograms per ogram Su ect osages in

t he ranggg@htsedfdldsdh félrei@@lmeg@gtm@sBpﬁmakn I\mr@melmrm@méemahl y within
the range of about 0.1-10 m crograns per Kkilogram and nost preferably at

about 1 hemosdragric fevens regpechivelyova)itewet aicevipie lapgh el acti ve
| h bst d | t d, th
o {1 ed e necie a6 Febued vRESE It EREASEE, CEmPRE 10"t ha

SVC%O%\7/ Ofon§ oqxem@ﬂhggvcﬁgvé}%w@g%ggwfﬁlﬂea)r/anaﬁ, ftfl b et hohrm' ogy with

SUC that 1t nctions 1n tira e sane V\B.yV\A

subst anth@mbyridific ev@r agth vérhal @mcﬁ&h@asscﬁdiaﬁ’e?d hadpavirasesitinoludiag be by
any suitable nethod, including orally, by injection, periodic infusion,
cont i nucHentadnyires, Seeul vivus] Pebrayauizss (alsogeferrediorsbabsavahe For nul a

A Cormoulgglgrad rv%rsues ana lguumala virus, and hantavirus pulmonary syndrome-

associated hantaviruses, including Bayou virus, Black Creek Canal virus,

15 New York virus, Sin Nombre virus, Andes virus, Oran virus, Juquitiba
virus, Laguna Negra virus, and Lechiguanas virus; and Flaviviridae
(dengue, dengue fever, dengue hemorrhagic fever, dengue shock
syndrome, Kyasanur Forest disease, Omsk hemorrhagic fever, yellow
fever).

20 [0022] Pichinde virus is used as an established model for Lassa fever.
[0023] The Formula A compounds may be administered as dosages in
the range of about 0.001-10 mg. Dosages may be administered one or
more times per week, preferably on a daily basis, with dosages
administered one or more times per day. The dosages may be

25 administered by intramuscular injection, although other forms of injection
and infusion may be utilized, and other forms of administration such as
oral or nasal inhalation or oral ingestion may be employed.

[0024] In preferred embodiments, the compounds of Formula A are
administered at a dosage within a range of about 0.01-10 mg, more

30 preferably at a dosage of about 0.1-1 mg.



pharmaceutically acceptable liquid carrier, such as water for injection,
saline in physiological concentrations, or simlar. [0029] Effective
anmount s oWoRosaulm2A conpound can be determ ned by rout iPoe/Use@s/B8s84 at i on
experinents. [0030] The Fornula A conpound al so can be adm nistered with
other immwne stinulators or antiviral agents. 001?%% Ari:{gavi ruses pose an

ongoi ng 19087} c Dasages IB@H(?é?‘.Plh?dpﬁa‘FP HAPUFEITRe BET FE@9 #%ect i ons and
oo POt llliyby EOLyREIAS, Srbh ARRS AU TR/ AN Breipy | 1 dae | ©

conpri se enver \ an anbi sénse segnment ed genonme. Its
22 ”Enb%ﬁcr@)b‘?aﬂisvltéieﬂﬂé@ﬁa‘?n?nﬁﬁé YrefarhBiedvittine Heyrmitecyt A6out 0.1-10

chorioneningitis ass a conplex, contains the five known 'Ad Wrld'

vi r uses mirograms gewckilodmmm oapd exostsprafdrahly asfaliout’ Newvci@giag perr uses of
North and_  South America. Each virus is associated with a single rodent
speci%®es lgloglepp a couple of closely related rodent species reservoir (the

i a cf b vl ch | .
pect es 192G ThOhlch ARTBId SGioally deithin gt A AMHEled) P 00 he
geogr aphi€letaa g8l odlyatb@, Mplased Oort bitierofisé Med @igieveortiodshibri ng

associated with the ubiquitous Mis nusculus, is the only arenavirus found
wor | dwi deosgedGIapagsiyitytoratantially sinfikegsttedhad 0é/C/-0Fne.d.nan SEovitlact with

humans, Q becone jnfected throu the inhal.ati vi rus in_aerosolized
excr et a.‘\ﬁm%%gﬁe@r’i’edﬁ Lﬁg@sg i @l?llg?hhmo%%%gig‘t%% F4rth tinfection
and t V] : t o LRAf LIRS i However,
sevelibgl f?rd gﬁ%ﬁ?ﬁs%dsﬁﬁgﬁglaélﬁ}ggﬁgi és}gggéﬁ %ﬁvﬂf&!nﬁns s?ﬁgﬁglrlgr%gs r%m mldt o
very sevgégvityAe JOwio7F. nportant are LCOW, which causes a rarely fatal CNS
syndronme, Lassa virus, the etiological agent of Lassa fever, and Junin,
Machupo, [062ZhaAdmjnistraticabéan beney eaysatitaldeagethad, dhcludingqrallyAb¥r i can
henorrhagi.c fevers. Ool?éi", %,Lassa f.ever, .11 ke the glgg? vVirus reservoir,

Mast omy siTdeLtOR.PRE OPeSPIURNPRS INHAFLORY; K€characteri zed by

fever, V‘ﬁ)ﬁ%‘]e S¥n some embodiments, the Formula A compound is present in a

15 pharmaceutically acceptable liquid carrier, such as water for injection,
saline in physiological concentrations, or similar.
[0029] Effective amounts of Formula A compound can be determined by
routine dose-titration experiments.
[0030] The Formula A compound also can be administered with other

20 immune stimulators or antiviral agents.
[0031] Arenaviruses pose an ongoing public health concern both from
naturally acquired infections and the potential for use as a biothreat
agent. The family Arenaviridae is comprised of enveloped viruses with an
ambisense, bi-segmented genome. Its 22 members are divided into 2

25 serocomplexes. The lymphocytic choriomeningitis-Lassa complex,
contains the five known ‘Old World' viruses while the Tacaribe complex is
made up of 17 ‘New World’ viruses of North and South America. Each
virus is associated with a single rodent species or with a couple of closely
related rodent species reservoir (the possible exception is Tacaribe, which

30 has only been isolated from two species of bats). This close association
with the rodent host limits the geographic range of the virus to that of the
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mal ai se, headache and sore throat, with an onset 7-18 days after infection.
O her comon synptons include joint and back pain, cough, vomting, and
di arr hea.wonbedha7toe henorrhagi c fevers, there is no asearitst@d/osdssn rash,
ecchynoses, or petechiae. Case fatality anong hospitalized patients is

15-20% but anong all_ lLassa infections, maﬁ be as. |l ow as 2-3% Aerosolized
per son- t'6SpETAEN LM N HiedRy @sspalatad Witk dhe SHIAN ORI sIMMs USSR iS wi t h t he

secreti %'1% %lyﬁghgggﬁtsgg{uﬁﬁr%ﬁd@k%_si gnificant risk factor, however.

[ 0034] JU anari1 10, and Sabia viruses are the etiol ogical
agents Oboglle A wWiRAtiealyhefRiséagdenicyehs infs ¢ontadewidol i vi an,
Venezuel an, ‘and Brazilian heiorrhagi c fever, respectively. Though distinct,
al | havehwinankarhpn beeotat indestadhdtroiigbltheédnhelation whlvaiusdn and nyal gi a
begi nning 1-2 weeks after_jinfection. As di sease worsens, .addjti gnal
synptionsireveliens eFaEtdoi Mioss ar AR VIaRSRs B]LE NOT PACReITSOGialathvHE

phot ophahi r. L.t.al LA, ' echi j unct i val

o eot i o ipgdRisat pol naPal st A koL SO 1)

per son- t @izBRES OMFRERSH setelrdll ARSR&MTse ANEahdy tafet¥d indhusRheathat
docunented. Unlike the other henorrhagic fever arenaviruses, butsimlar to

Lassa f eamgesrfient ingd, taeafneswerea s renrost bgwortant atd b@iMY, Gleaarit o virus

infection. Case fatalit e for the_Sout h Anerj can, henprhagi c fever
Vit uses GAISRB I FRF ShDSEa G005 P YROC A LERSE NS, Kig RUimo G R AOUnEa ool

i nf I W p i e ~a. ] I.C Cli Si a, Junin,

I\/acﬁlﬁjtpo,i'%%sgn%&lg{ ’o?ﬁ(g%n@ébll\%cﬁgl@ ' gglec Mgg [ Sﬂgtaéeéc]&gg%glgravsﬁgt hogens by
the Centggedi@lofPheeSGenCARM &9tar EBGorr Vs falvbls.t hese agents nust be done
usi ng BSL-4 precautions. [0036] Pichinde virus (PIC) is a nonpathogenic

Tacar i bel0033ipl &assafever, ke tha Lihesroviriig rgeenvedr, lagstanays dpariat i cal | y
i ncreased through_serial .spl n passage i.n strai.n i nea pigs. Infection
of gui neANGFIYLC Viesttféﬁé‘bgp&g‘ﬁ @??ﬁ%gb?r 6%%@&%9%2%%3@3 eﬁuY"t%@%?Pﬁ?'l ar to

Lassa f eﬁﬁ%ﬁaigg, ARREENSe and sore throat, with an onset 7-18 days after infection.

15  Other common symptoms include joint and back pain, cough, vomiting,
and diarrhea. Unlike the hemorrhagic fevers, there is no associated skin
rash, ecchymoses, or petechiae. Case fatality among hospitalized patients
is 15-20%, but among all Lassa infections may be as low as 2-3%.
Aerosolized person-to-person transmission has not been shown to occur.

20 Contact with the secretions of an infected person is a significant risk
factor, however.

[0034] Junin, Machupo, Guanarito, and Sabia viruses are the etiological
agents of the South American hemorrhagic fevers: Argentine, Bolivian,
Venezuelan, and Brazilian hemorrhagic fever, respectively. Though

25 distinct, all have similar presentations that include fever, malaise, and
myalgia beginning 1-2 weeks after infection. As disease worsens,
additional symptoms develop: gastrointestinal distress, dizziness,
headache, photophobia, retroorbital pain, tachycardia, petechiae, and
conjunctival injection. Machupo infection apper;lrs to have the greatest

30 propensity for person-to-person spread, with nosocomial and intrafamilial
spread documented. Unlike the other hemorrhagic fever arenaviruses, but

8



and humans. Features include fever, thronbocytopenia, platelet dysfunction,
vascul ar | eakage, respiratory distress, viral replication in nost

ext raneurab 2003@o®3, and m ni mal hi stol ogi ¢ changes i n ipofrast@d/osssssues.
Because Pichinde is not pathogenic to man, this nodel has been extensively

used as a |l ow caontai nrent proxy for the siudy of both Las fever and
ar enavi r¥iBikE o F3EHR CVEEY ?‘?Ct{%ﬁlf’ja%% ﬁ%%@@é‘i %*éseéﬂﬁacfgﬁ@"wgavi rinis

the pri aptlviral. - Ape | : i : m sin

t hor apy FoRnERL Y oS ARP LSS Py ARRE EUES sBth pmBBEAT B D, apy
may previggthofrthddft feyer vigutes heamunthg0%. f ever, its use in arenavirus

I nfection has sonetines |led to | ate neurol ogi ¢ di sease. Several immunol ogic
t r eat meni008%)daBechuse ltdtbeil kighomentality egerosohintieativitiyd ensl piteatieh49i r us

i nfection and di sease wi fhout success. |n_ vitro, arenaviruses .10->
1000-F ol CRYSESR FUHS Boalth B snkAgean Siaim, Mpchithe, Cigmarte; sngijania ni s

i nsensi ty v ' di j -] nonkeys
w th el Ba b FBAEIEE ol ciiry PRk DotE Bytiie Ol R e BeRese o er e
not i nproyetoM¢thc)hanagy vl th8ss agenes aups bvé demeausiag Bsgai fi cantly

hi gher with treatment. Lucia et al. exam ned the use of |FNa, ribavirin,

and t he precausionsul at ory drug C246. 783 using the PICinfected gui neapig

nodel . Anong t he ef fects of 46. 783 are | EN.i uctjon and.actjvati on of NK
d@o?r%lcrgb

cell's ank ‘F@&Q?.WBBSQ | 15 AARPH CairW%ﬁ’]_{néﬂl‘?‘fyl%s observed
o arelfy Vi) £ giidh bidPwiathugthduidatly hibtegbolintbidn senf 183 An

adm ni stg@bbAddsagievienstiiain ¥3 Galines pigy sirebtebni dff @aheamigkiwRhtibedeat h
was prolonged with 14 days of treatnent. The relative insensitivity of
ar enavi radastadovirhe rroguces laFlisepse lopiiteysivaitar tichliassh segriinimmankeysto t he

ot MEARTRERS | FERTERRC (Ve HUORIRTHAPEA P RLEE (1 an o
unexpl Or@ﬂsefﬁggﬁggz v%?@@tﬁgqgékafé,pr'els.Bira%Hfj&is‘ePe%sE beLetopecAlesh gned to

exam ne
15 most extraneural tissues, and minimal histologic changes in infected

tissues. Because Pichinde is not pathogenic to man, this model has been
extenéively used as a low-containment proxy for the study of both Lassa
fever and arenavirus hemorrhagic fever.
[0037] The nucleoside analogue Ribavirin is the primary antiviral

20 therapeutic for Lassa fever and is a promising therapy for arenavirus
hemorrhagic fever. However, while ribavirin therapy may prevent or
relieve acute hemorrhagic fever, its use in arenavirus infection has
sometimes led to late neurologic disease. Several immunologic treatment
modalities have also been tried in animal models of arenavirus infection

25 and disease without success. In vitro, arenaviruses are 10->1000-fold less
sensitive to IFNf than is vesicular stomatitis virus. This insensitivity is
supported by studies in Machupo-infected Rhesus monkeys with the IFN-
inducing poly (ICLC). Overall mortality and time to death were not
improved with therapy and in some groups viremia was significantly

30 higher with treatment. Lucia et al. examined the use of IFNq, ribavirin,

and the immunomodulatory drug C246,783 using the PIC-infected guinea
9



I mmunonodul atory drug SCV-07 on PICinfected guinea pigs. SCV-07 is known
to enhance the Thl response to i nmunol ogical stinmuli. SCV-07 [0039] SCv-07,
g- D- gl ut anpl2eds/d4ryopt ophan, is a nenber of a class of i nmromarseadsloadsssy drugs
t hat possess g-glutanyl or b-aspartyl noieties, which was di scovered by

Russi an scientists and is being exam ned for efficacy in seyeral
i ndi cat i BEsmodel.hARg the elfeqts & Hbar fnarrtiVdnductign ansey. 07 possesses

a nunber_of i L VAt IR Vd: Q- i ' - 07

o U Sl T BRRROHLAL A0 BHSIA S | RO bo N O7
Con- A- | %Bft‘%ﬂitx R85 loskied abhdnd hnRhatirehesy heh Tk @&@&w xQYBr essi on
by spleen | ynphocytes, and stimil ates expression of Thy-1.2 on bone marrow
cel I s. 1U) wi with S26078hadrsinsprovegnentimostriatityatras olafkeieed innhis

5- FU-i mune-suppressed animals and in a nodel of inmmunization with sheep
red Bl oocgtugyl With 1ibeyiyin sHminigeadon ihaveardaily ér 2802y afkali on has not
been rigorously determned. However, base he above data, 4.t was
suggest g‘a‘f‘?ﬁé?%@-eot? dgglh wap P‘E@O‘il%‘?ﬁgdgﬁéglﬁo‘ﬁa%% P?gﬁﬁé‘ﬁﬂeﬁ%r %h%f

pl uri pot ; 4i$1 dherypbTieNenbictd of thynocytes
to T-ceI’%Eétli%?ﬁ%ﬁﬁlg}tmﬁ%%gﬁggﬁnﬁﬂi st rt}';t’??gn@r esu{ﬁd@g I ncreases of

t he Thl etiteibued dign#icndlyFiythd virtual failardlo? thgsokiudies. it was proposed
t hat SCV-07 acts through a preferential activatjon of Thl cells. [0041]

| ncr easi 0838l BaspitesthpfesearliorfailapsofimpmyaotieraRy IdHSi at ed cyt oki nes,
including 1L-2 and LF reipportant. in _generatin ratective i nmune
r espchse 8%@88&#@‘?@%‘%@#3@% 'stlilharép%&?zgiorieﬁl Igloﬁﬁf‘?fﬁtég%‘ﬁ%%m 0si s
model ,  Sfe\s; ySHAY hiePe R Hekigradti by edBRiiRBSBel difttrdTnae. | FNg

pr oduct i‘(%blgic é@%ﬁl A ﬁ@uce%l spl eéqn cel :tés!ef ror% SCV—e O7-treated ani mal s was
hi gher wimmenolm ddylatdiie tinog SEAS-07 awePI1Clmfected eplihea fpigsn SAV-Oatied

ani mal s. Phagocytic activity by peritoneal nmacrophages was markedly

i ncr eas knewartognhangethe |I%1f1er@ﬁ@9n§@ﬁ@rlm@umm@@a]p’itéﬁ%llhi- ni cal data
supported the commencenent of clinical trials for

SCcv-07

15 [0039] SCV-07, y-D-glutamyl-L-tryptophan, is a member of a class of
immunomodulatory drugs that possess y-glutamyl or B-aspartyl moieties,
which was discovered by Russian scientists and is being examined for
efficacy in several indications in the UsSs. by SciClone Pharmaceuticals, Inc.
SCV-07 possesses a number of immunomodulatory activities in vivo and

20 invitro. SCV-07 increases Con-A-induced thymocyte and lymphocyte
proliferation, increases Con-A-induced interleukin-2 (IL-2) production and
IL.-2 receptor expression by spleen lymphocytes, and stimulates
expression of Thy-1.2 on bone marrow cells. In vivo, SCV-07 has a strong
immunostimulatory effect on 5-FU-immune-suppressed animals and in a

25 model of immunization with sheep red blood cells.
[0040] The discrete mechanism of SCV-07 action has not been rigorously
determined. However, based on the above data, it was suggested that
SCV-07 acts via its influence on differentiation of pluripotent stem cells to
thymocytes and/or differentiation of thymocytes to T-cells. Further, since

30 SCV-07 administration results in increases of the Th1l cytokines IL-2 and

10



the use of SCV-07. A phase Il clinical trial perfornmed in Russia found that
SCV-07 adm ni stration increased the incidence of nycobacteria-negative

sput um cuwoun@w4amd had a positive effect on cavity healpcmgisarnd/03ssapt ons of
tubercul osi s wi thout any drug-induced adverse effects. SCV-07's efficacy in

human tubercul osis cases supports the hypothesis for i efficacy in other
di seasesFV; \HWG%P’C‘FHITIFWFF&YWG%% Wt RIepetRa P]@)aTbﬁciVﬁ‘é% ACEHETqust) di ng

arenaviral .di sease. .[0042 t he above, two pilot studies were
undertak%ﬁ?f?{?r’z@rﬂcﬁ%’agmé] 8&&?%&@%& SCV-07 in tregti ng PICinfected
gui nea pip@g] [%Qé%hsi&gt?ew&{&é b6stisuhiaf erDA L B a8 By abdstihfdd owi ng

exanpl es, which are n I nt ended 0 be limting. Exanple 1: [0044] 20 nal e

Hart| ey @pokittes)includsi§ 188 andiENg, die irdpdrianitangyengratiolig 4i ve. G oup 0
received no SCV-07 Group 1 received 1ng/kg SCV-07 i.p. each of the five
days Spr i protective feoine respopse te apxtohagtaerigl indegdwmoinistpdiesmigea on t he

ol | ow MR ETBRTRRB Tl SERGRY Ve PRare: fe pictifsaRindeteane w th 100
ngrJr gw Q%%ﬁg&%%gg%t el%'l\ﬁ) é:roci&&flcﬁ’l b?ctg(yn-\ﬁh%&céac{'g feeé}Pgéﬁl% k%ro?n S@ﬁf’- '
gate rkKers Tor diSease progressi on were neasured a east three

times peg7-tReited @MhRIShYad higlied Fdie el pragaessadvaB 16wl ttBAn ilfr evi ous
wor k showed that a 25% wei ght | oss represented a termnally ill animal.

However , cellefroinl untrsiatgd ehimenss Philadiocutic Bicaivity ba@dtitoegal red that a 20%
wei ght loss would result in c¢lassification as term nal and sacrifice of the

ani il . POGERLIYGRUP HRIARLY Lycze gyer Hphreahedsikfariadkcentiels: ments;
the one .desclipedy;Nere WMt fleqtEq (HE YRmbncethe Ut MANGiAESS | Ped
f Bat ed =,

bel ow wi gr oupsF
the use of SCV-07. A phase II clinical trial performed in Russia found that

SCV-07 administration increased the incidence of mycobacteria-negative
sputum cultures and had a positive effect on cavity healing and symptoms
15 of tuberculosis without any drug-induced adverse effects. SCV-07’s
efficacy in human tuberculosis cases supports the hypothesis for its
efficacy in other diseases in which Th1l immunity has been shown to be
important, including arenaviral disease.
[0042] Based on the above, two pilot studies were undertaken to
20 examine the efficacy of SCV-07 in treating PIC-infected guinea pigs.
[0043] The invention is further illustrai:ed by the following examples,

which are not intended to be limiting.

Example 1:

[0044] 20 male Hartley guinea pigs (400-450g) were divided into groups
25 of five.

Group 0 received no SCV-07

Group 1 received 1 ug/kg SCV-07 i.p. each of the five days prior to

infection

Group 2 received 1 ug/kg SCV-07 i.p. once on the same day as infection
30 Group 3 received 1 ug/kg SCV-07 i.p. once on the day following infection
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[0048] Wiile there is a trend toward efficacy as shown by decreased
nortality in the treated groups, Kaplan-Meier survival analysis by the
| ogr ank sweatn@ta4c7oret hod supports the visual notion thatcmarseooshnsgshe
survival curves of treated animals is significantly different fromthe

survival curve_of the control aninmals ‘ﬁp =.0.66, 0.77. and 0.40 for groups
afefl bRgMrith 1§§>&f‘3

1, 2, alf0%] [ byfgetpnseppimalasyighe 1126 CaiPact i on
(dpi) a A d aninmal s was greatest in group 1 (Table 1), but for no
group was 1'g gain different fromcontrols. Neither was the tenperature,

assessectoéziﬁ(]d pBoniw&@grﬁn@@éﬁwatm, bheahatogamt eritken fariisehse (Tabl e
a

2). Not evident from les 1 and 2 is the fact that the single control
sur vi vorprogmessionmehe nwssurddesrieast thyeeuwimesipear weehalOlviswsty dhl | y

" d th . . :
Cpsi de. SFHEROF 87 Ele HEPLREEIPOE Ao RN MA Ty S E AP ek auggest | Ve
of effi r. | | I t : per cent
wei ght éggr@%&%ggggéy : \8/graajfy%nﬁlgl%@ﬁgta&gg@tc?{%‘&gg%@#l&ﬁ%{ﬁ; Zglt%gd gui nea
pi gs 10-dklreiRis Mcth sl Brt NeaUD 'Qedih@lpazo%m%hbms Wwotldev P

val ue* Group Mean Std Dev P val ue* 1.79 13.50 0 40.35 0.63 1 0.59

10. 71 0.ré8ult iddclassifitationtas7ermingl 28d dexrifgegofohepadinals 0.72 0.82 3

-1.15 12.26 0.65 3 40.40 0.69 0.68 4 -0.35 20.07 0.64 .4 40.03 0.59 0.23
5 6.73 [9047> Groypd) apimals are/Boglegirgmstygg separaie %’F@%“%le&ﬁ?fe‘}e 0.63 0. 46

* St ydent ! - Il I * ' ; conpari son
of toen 2 HebEibed MR8 AR Eudd GRS FEOY e BRE decarifbrt B O0PEr ! P he
first tralbwadbtls sggtstigteupaorigit.t hat a second study was initiated.

Exanpl e 2: [0050] 20 aninals were again divided into four groups of five.
[0048] Wohile there is a trend toward efficacy as shown by decreased
mortality in the treated groups, Kaplan-Meier survival analysis by the log-
rank statistic method supports the visual notion that none of the survival

15 curves of treated animals is significantly different from the survival curve
of the control animals (p = 0.66, 0.77. and 0.40 for groups 1, 2, and 3,
respectively). Weight gain through 11 days post-infection (dpi) among
treated animals was greatest in group 1 (Table 1), but for no group was
weight gain different from controls. Neither was the temperature,

20 assessed 11 dpi, different between the treated and control animals (Table
2). Not evident from Tables 1 and 2 is the fact that the single control
survivor came from the second control group. This animal dramatically
skewed the control group temperature to the downside and weight gain

to the upside. Therefore, the results from the initial study were more

25 suggestive of efficacy than they appear in the pooled data.

Table 1: Average percent weight gain by Table 2: Average temperature (°C) of PIC-
PIC-infected guinea pigs 10-11 dpi. infected guinea pigs 10-11 dpi.

Group Mean * Std Dev P value* Group Mean * Std Dev P value*

0 1.79 £ 13.50 0 40.35 £ 0.63

1 0.59 + 10.71 0.48 1 40.40 £ 1.00 0.72

2 -3.756 £ 12.48 0.92 2 40.48+0.72 0.82

3 -1.16+ 12.26 0.65 3 40.40 + 0.69 0.68

4 -0.35 £ 20.07 0.64 4 40.03 £ 0.59 0.23

5 6.73 £ 19.02 0.21 5 39.38+£0.75 0.17

6 5.62 + 16.78 0.23 6 40.28 + 0.63 0.46

*Student’s t-test comparison of treated group *Student’s -test comparison of treated group

t 0. to group 0.
0 group 12 group



G oup O received no SCV-07 G oup 4 received 1ng/ kg SCV-07 i.p. on each of
the first five days after infection Goup 5 received 10 ng/ kg SCV-07 i.p.
on each oWoth&/dfsrT0st five days after infection Goup 6 Peraisy@d/0if3ss ng/ kg
SCV-07 i.p. on each of the first five days after infection [0051]
Infections: animals were inoculated i.p. with 100 pfu gui nea pi gadapted

PI C. [0052] Body wei ght and tenperature, and surrogate markers for disease

pr ogres we . . I

Gecr casdqeaal CTATBAEHOR G LRt Lk =B By ap SiRD oS ShphYo tBs:

si gni fi capetyndisth@yanss inigmmtedoup 0 (p = 0.77, 0.03, and 0.27 for groups
4, 5 and 6, respectively). Wight gain through 11 dpi was greater in
treated groups 5 and 6 than anong controls, but the difference was not

si gni fi cknampigid:e 1). Body tenperature was lower in all three treated
groups than in controls, but again, the difference was not significant
(Tabl%e 2P056kr dthanisralslwexs agafy divided dmtosiquy growpsefdere.nents. Anal ysi s
of these_ sanples is ongoing, t prelimnary results suggest undetectable
virem a R 0_r§§eﬁ7§§fgo§g?%- acute illness and death. [0054] These

results GHAGS ok BAoSOY ALk QA hBINAPEHEl daydiafbi™ | nf ect ed

gui nea prgs,  as evidenc t owar ecreased nortality in several
t r eat menhfesi@eps, and with significantly decreased nortality at a dose of
10 ug/ kg given i.p. for 5 days post infection. CLAIMS 1. A nethod of

t r eat nenGrerp prieceinadbho pio/kg 10hegi en eachlofithedist fivei daws alibl ect
conprising admnistering to said subject an effective anount of an
ir’rm}rporm‘@g?%ﬁl%? conpound of Fornula A (A)

Group 6 received 100 ug/kg SCV-07 i.p. on each of the first five days after
infection
[0051] Infections: animals were inoculated i.p. with 100 pfu guinea pig-
adapted PIC.

15 [0052] Body weight and temperature, and surrogate markers for disease
progression were measured as described above.
[0053] Mortality was decreased in groups b and 6, but only group 5 had a
survival curve significantly different from group 0 (p = 0.77, 0.03, and 0.27
for groups 4, 5, and 6, respectively). Weight gain through 11 dpi was

20 greater in treated groups 5 and 6 than among controls, but the difference
was not significant (Table 1). Body temperature was loWer in all three
treated groups than in controls, but again, the difference was not
significant (Table 2). Serum was collected from animals in both
experiments. Analysis of these samples is ongoing, but preliminary

25 results suggest undetectable viremia until ~48 hours before acute illness
and death.
[0054] These results suggest that SCV-07 administration was therapeutic
in PIC-infected guinea pigs, as evidenced by a trend towards decreased
mortality in several treatment groups, and with significantly decreased

30 mortality at a dose of 10 ug/kg given i.p. for 5 days post infection.
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wherein, nis 1 or 2, Ris hydrogen, acyl, alkyl or a peptide fragnent, and
X is an aromatic or heterocyclic amno acid or a derivative thereof. 2. The
met hod ofwol2adem41702wherein Xis L-tryptophan or D-trypt ophanis2®s/038se4 net hod
of claim1l wherein said conmpound is SCV-07. 4. The method of claiml
wherein said conpound is adm nistered at a dosage within a range of about
0.1-10 rﬁ}-Ag\.’ISThe nmet hod of claim 1 wherein said conpound is adm ni stered
at a dosage within a range of about 0.1-1 ng. 6. The nmethod of claiml
wher ei n 1sai d Aconphoddfitseamnnemi ot prevereiornofladwyeomwhilgic virat irfgetion about
0. 01-100 m crogranms per kil ogram subj ect body weight . 7.%'{he,rret hod of
claim 1 wher & A SKeCterpERNg foIRIRisezing ksaid %‘g@@&é@é‘ LeFHYE a range of
about 0.1-10_m crqgrans. per Kj r ' j .A 8. The nethod of
claim 7 wher 8%@%%@%@#@@%%8%%%@%@%# cl aim 1f or
treatnment or prevention of infection by Arenaviridae including Lassa fever
virus, Junin virus, Mchupovirus, Guanarito virus, Sabia virus, Witewater
Arroyo virus or Fl B‘XT:T'_\NT;I)US; HovTTi(GHe TeT G Ebol a virus or Marburg
vi rus; Bunyaviridae including i mean- Congo heforrhagic fever virus
(CCHFV), Rift Valley fever virup, henorrhagic tlever with renal

syndoone- associ at ed hant avi r useS8OOHc| udi ng Hanaan virus, Seoul virus,
Dobrava virus (also referred to as Dobrava-Bel grade virus), or Puunal a
virus, hantavirus pul nonary syndrone-associ ated hantavirusegaj)ncl udi ng
Bayou virus, Black Creek Canal virus, New Yorkvirus, Sin Nonmbre virus,
Andes virus, Oran virus, Juquitiba virus, Laguna Negra virus,

or
Lechi guanas virus; or Flaviviridae includj ntlzj dengue _&}srus, Kéas%gé& For est
di séase Wherin, misk et ihAYOEogeerCY)i Ayt 6F aiePRde fer@mediaRd £10. The

method qf ! 8ot 8t b8 TR Shilkd SYRNG! QebvahARSthdrBYE"

2. The method of claim 1, wherein X is L-tryptophan or D-tryptophan.

3. The method of claim 1 wherein said compound is SCV-07.

4. The method of claim 1 wherein said compound is administered at a
20 dosage within a range of about 0.1-10 mg.

5. The method of claim 1 wherein said compound is administered at a

dosage within a range of about 0.1-1 mg.

6. The method of claim 1 wherein said compound is administered at a
dosage within a range of about 0.01-100 micrograms per kilogram

25 subject body weight.

7. The method of claim 1 wherein said compound is administered at a

dosage within a range of about 0.1-10 micrograms per kilogram

subject body weight.
8. The method of claim 7 wherein said compound is SCV-07.
30 9. The method of claim 1 for treatment or prevention of infection by

Arenaviridae including Lassa fever virus, Junin virus, Machupo
14



Sout h Anerican henorrhagi c fevers including Argentine henorrhagic fever,
Bol i vi an henorrhagi c fever, Venezuel an henorrhagic fever or Brazilian
henmor r hagwo 20@vwar702\Whi t wat er Arroyo virus fever, Fl exal peirrusgoosessss4 Ebol a
henorrhagi c fever, Marburg henorrhagic fever, Crinmean-Congo henorrhagic
fever, R ft Vallﬁéfever, henorrhagi ¢ fevers with renal syndronge incl udi ng

Hant aaﬂ Vi r uFTIEnbTHARYTE YisYerSakia sarus, i WhiteNeaier NIV e P! Flsxsl ava
virus henorr . [ ' e N i
oul onary. sy SRS ENEYEide S MR Kt DHTY dr ol Bul dibBis, PaB BV P s

henor r hagi ¢ RMEavifias kn&lirekg Cridleanl CHRgH YRR 6REDEC fdxaTviridew Yor kvi rus
henorrhagi c fever, Sin Nonbre virus hem)rr%agi c fever, Andes virus

henor r hagi ¢ (ECHEVRIft Valley féeenvirhadiembehagic fengn withareralus

henorrhagi c fever, Laguna Negra virus henprrhagic fever, Lech

hemor hagi ¢ FEPEFOMEERBRACIAIHRAREYIEIR8 B U antige wry}sngg&ﬁas virus
Kyasanur  For %?JUS(? Duttata %(ﬂgg%fe%e% fo Bgﬁbr%Qayﬁéllg?&’dg‘Wﬁfs), or

Puumala virus, hantavirus pulmonary syndrome-associated
hantaviruses including Bayou virus, Black Creek Canal virus, New
York virus, Sin Nombre virus, Andes virus, Oran virus, Juquitiba
10 ~ virus, Laguna Negra virus, or Lechiguanas virus; or Flaviviridae
including dengue virus, Kyasanur Forest disease virus, Omsk

hemorrhagic fever virus or yellow fever virus.

10. The method of claim 1 for treatment or prevention of Lassa fever,

South American hemorrhagic fevers including Argentine

15 hemorrhagic fever, Bolivian hemorrhagic fever, Venezuelan
hemorrhagic fever or Brazilian hemorrhagic fever, Whitwater Arroyo
virus fever, Flexal virus fever, Ebola hemorrhagic fever, Marburg
hemorrhagib fever, Crimean-Congo hemorrhagic fever, Rift Valley
fever, hemorrhagic fevers with renal syndrome including Hantaan

20 virus hemorrhagic fever, Seoul virus hémorrhagic fever, Dobrava
virus hemorrhagic fever, Puumala virus hemorrhagic fever,
hantavirus pulmonary syndrome-associated hemorrhagic fevers,
including Bayou virus hemorrhagic fever, Black Creek Canal virus
hemorrhagic fever, New York virus hemorrhagic fever, Sin Nombre

25 virus hemorrhagic fever, Andes virus hemorrhagic fever, Oran virus
hemorrhagic fever, Juquitiba virus hemorrhagic fever, Laguna Negra
virus hemorrhagic fever, Lechiguanas virus hemorrhagic fever,
dengue hemorrhagic fevér, dengue shock syndrome, Kyasanur

Forest disease, Omsk hemorrhagic fever or yellow fever.
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