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nti-orthopoxviral Activity of the 2-Cycloalkylimino-5-(4-
itrophenyl)-1,3,4-Thiadiazines

vgeny Belanov 1,∗, Larisa Sidorova 2, Vladimir Rusinov 2,
ikolay Bormotov 1, Sergey Balakhnin 1, Olga Serova 1, Valerii
harushin 2, Oleg Chupakhin 2

State Research Center of Virology and Biotechnology “Vec-
or”, Koltsovo, Novosibirsk reg., Russia; 2 Ural State Technical
niversity, Yekaterinburg, Russia

uring this study, we synthesized a series of the 2-
ycloalkylimino-5-(4-nitrophenyl)-1,3,4-thiadiazines of the
eneral formula (I) wherein the group (N) represents: piperidino-
pyrrolidino-, methylpiperazino-, hexamethyleneimino-group.
hese derivatives were tested for cytotoxicity and antiviral
ctivity against the orthopoxviruses: vaccinia, cowpox, mouse-
ox, monkeypox in cell cultures. Some of the derivatives show
ntiviral activity which depended from type of viruses and from
he structural features of the compounds. Thus, we find a new
lass of heterocyclic compounds with antiviral activity against
he orthopoxviruses (Fig. 1).

Acknowledgment: This research was funded by ISTC
roject #1989/BTEP#23.

Fig. 1.
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evelopment of Novel Cell Lines for the Detection and Quan-
ification of Herpesvirus Replication

usan Binford ∗, Amy Patick, George Smith

Pfizer Global Research and Development, La Jolla, CA, USA

ackground: Cell lines that conditionally express reporter
olecules in response to infection with human herpesviruses

HHV) would facilitate detection and quantification of HHV,
ncluding fastidious or inhibitor resistant clinical isolates. Novel,
ndicator cell lines were developed that sensitively and specifi-
ally express renilla luciferase (rLuc) when infected with HHV.

Methods: Expression cassettes consisting of human her-
esvirus 3 (HHV-3) late promoters driving the transcription
f rLuc activity, were developed and confirmed by transient

ransfection experiments. Stable MeWo and U87 cell lines were
elected that exhibited minimal basal but high induced levels
f rLuc activity upon infection with either human herpesvirus 1
HHV-1) or HHV-3 and weak activity when infected with human
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erpesvirus 5 (HHV-5). Detection, quantification, and antiviral
usceptibility testing were performed by measuring rLuc levels
n HHV infected stable cell lines.

Results: Infection of indicator cell lines with HHV-1 or HHV-
resulted in high levels of rLuc expression as long as the parental
ell line was permissive for infection (e.g. MeWo and U87 cells
or HHV-1 and MeWo but not U87 cells for HHV-3). The ability
f a MeWo indicator cell line to quantify antiviral activity against
HV-1 was also demonstrated. Titration of the novel compound,
F00558248, an HHV-3 polymerase inhibitor, yielded a 50%
ffective concentration of 0.4 �M, a value comparable to deter-
inations in other antiviral assays.
Conclusion: A new cell system with conditional expression

f reporter activity has been developed providing a new technol-
gy with which to detect and quantify HHVs and to study the
usceptibility of HHVs to antiviral compounds.

oi:10.1016/j.antiviral.2007.01.129
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iscovery of Novel Small Molecule Inhibitors of Dengue
irus Replication

helsea Byrd ∗, Eric Stavale, Andrews Wieczorek, Thaun Tran,
ennis Hruby, Robert Jordan

SIGA Technologies, Corvallis, OR, USA

here is an urgent need for new antivirals for both treatment
nd control of dengue virus, given that over 50 million peo-
le are infected worldwide with dengue every year, including
00,000 cases of the more severe form of the disease, dengue
emorrhagic fever (DHF) and there are no approved vaccines or
ntiviral drugs available. Vaccine development is promising but
aces several significant challenges including the need to balance
rotection against all four serotypes of the virus equally in order
o avoid antibody-dependent enhancement of infection and risk
f DHF. An antiviral drug that inhibits viral replication without
ncreasing the risk for ADE would be extremely valuable for
oth public health by providing a means to control outbreaks, as
ell as to government stockpiles for biodefense preparedness.
he overall goal of the SIGA dengue program is to develop a
mall molecule therapeutic for the treatment and/or prevention
f disease caused by dengue virus.

A sensitive and specific high throughput screening (HTS)
ssay has been developed to evaluate compounds from the
IGA chemical compound library for inhibitory activity against
engue-2 (DEN-2) virus replication. A CPE-based assay in a
6-well plate format was used to screen compounds at 5 �M
or their ability to inhibit DEN-2 CPE. Hits have been identi-
ed that are potent (EC50 < 5 �M) and selective (CC50 > 5 �M),
ith initial structure activity relationship observed in several

eries. Early hits have structures that are chemically tractable,
n that they possess chemically stable functionalities and have

otential drug-like qualities. Further evaluation of selected com-
ound series will be conducted to identify potential dengue virus
ntiviral drug candidates.

oi:10.1016/j.antiviral.2007.01.130
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