
BICYCLIC HETEROCYCLES AS HIV INTEGRASE INHIBITORS
CROSS REFERENCE TO RELATED APPLICATIONS This
application claims the benefit of U.S. Provisional
Application Serial Numbers 60/603,371 filed August 20,
2004 and 60/575,513 filed May 28, 2004. BACKGROUND OF
THE INVENTION Human immunodeficiency virus (HIV) has
been identified as the etiological agent responsible
for acquired immune deficiency syndrome (AIDS), a
fatal disease characterized by destruction of the
immune system and the inability to fight off life
threatening opportunistic infections. Recent
statistics (UNAIDS: Report on the Global HIV/AIDS
Epidemic, December 1998), indicate that as many as 33
million people worldwide are infected with the virus.
In addition to the large number of individuals already
infected, the virus continues to spread. Estimates
from 1998 point to close to 6 million new infections
in that year alone. In the same year there were
approximately 2.5 million deaths associated with HIV
and AIDS. There are currently a number of antiviral
drugs available to combat the infection. These drugs
can be divided into three classes based on the viral
protein they target and their mode of action. In
particular, saquinavir, indinavir, ritonavir,
nelfinavir and amprenavir are competitive inhibitors
of the aspartyl protease expressed by HIV. Zidovudine,
didanosine, stavudine, lamivudine, zalcitabine and
abacavir are nucleoside reverse transcriptase
inhibitors that behave as substrate mimics to halt
viral cDNA synthesis. The non-nucleoside reverse
transcriptase inhibitors, nevaripine, delavirdine and
efavirenz inhibit the synthesis of viral cDNA via a
non-competitive (or uncompetitive) mechanism. Used
alone these drugs are effective in reducing viral
replication. The effect is only temporary as the virus
readily develops resistance to all known agents.
However, combination therapy has proven very effective
at both reducing virus and suppressing the emergence
of resistance in a number of patients. In the US,
where combination therapy is widelyavailable, the
number of HIV-related deaths has declined (Palella, F.
J.; Delany, K. M.; Moorman, A. C ; Loveless, M. O.;
Furher, J.; Satten, G. A.; Aschman, D. J.; Holmberg,
S. D. JV. Engl. J. Med. 1998, 338, 853-860).
Unfortunately, not all patients are responsive and a
large number fail this therapy. In fact, approximately
30-50% of patients ultimately fail combination
therapy. Treatment failure in most cases is caused by
the emergence of viral resistance. Viral resistance in
turn is caused by the rapid turnover of HIV-I during
the course of infection combined with a high viral
mutation rate. Under these circumstances incomplete
viral suppression caused by insufficient drug potency,
poor compliance to the complicated drug regiment as
well as intrinsic pharmacological barriers to exposure
provides fertile ground for resistance to emerge. More
disturbing are recent findings which suggest that
low-level replication continues even when viral plasma
levels have dropped below detectable levels (< 50
copies/ml) (Carpenter, C. C ; Cooper, D. A.; Fischl,
M. A.; Gatell, J. M.; Gazzard, B. G.; Hammer, S. M.;
Hirsch, M. S.; Jacobsen, D. M.; Katzenstein, D. A.;
Montaner, J. S.; Richman, D. D.; Saag, M. S.;
Schechter, M.; Schooley, R. T.; Thompson, M. A.;
Vella, S.; Yeni, P. G.; Volberding, P. A. JAMA 2000,
283, 381-390). Clearly there is a need for new
antiviral agents, preferably targeting other viral
enzymes to reduce the rate of resistance and suppress
viral replication even further. HIV expresses three
enzymes, reverse transcriptase, an aspartyl protease,
and integrase. All three are targets for treating AIDS
and HIV infection. HIV integrase catalyzes insertion
of the viral cDNA into the host cell genome, which is
a critical step in the viral life cycle. HIV integrase
inhibitors belonging to a class of diketo acid
compounds prevented viral integration and inhibited
HIV-I replication in cells (Hazuda et al. Science
2000, 287, 646). And recently, HIV integrase
inhibitors have been accepted into clinical trials for
treating AIDS and HTV infection (Neamati Expert. Opin.
Ther. Patents 2002, 12, 709, Pais and Burke Drugs Fut.
2002, 27, 1101).DESCRIPTION OF THE INVENTION The
invention encompasses compounds of Formula I,
including pharmaceutically acceptable salts and
solvates, their pharmaceutical compositions, and their
use in inhibiting HIV integrase and treating those
infected with HIV or AIDS. One aspect of the invention
are compounds of Formula I I wherein: R1 is
C1-6(ArVkVl, C1-6(Ar1)(CON(R8)(R9))alkyl,
C1-6(Ar1)(CO2R14)alkyl, C1-6(Ar1)hydroxyalkyl, or
C1-6(Ar1)oxyalkyl; R2 is hydrogen, C1-6alkyl, or OR14
; 



R3 is hydrogen, halo, hydroxy, cyano, C alky!,
C3-7cycloalkyl, Cs-7cycloalkenyl, C1-6haloalkyl,
Ci-6alkoxy, C1-6alkylthio, C1-6haloalkoxy, N(R8)(R9),
NHAr2, N(R6)SO2R7, N(R6)COR7, N(R6)CO2R7, OCOR7,
OCO2R7, OCON(R8)(R9), OCH2CO2R7, OCH2CON(R8XR9), COR6,
CO2R6, CON(R8)(R9), SOR7, S(=N)R7, SO2R7, SO2N(R6)(R6)
PO(OR6)2, C2_4(R12)alkynyl, R13 , Ar2, or Ar3; R4 is
hydrogen, halo, hydroxy, cyano, C ealkyl,
C1-6alkoxy5C1-6haloalkyl, C1-6haloalkoxy, orN(R
6)(R6); R5 is hydrogen, halo, hydroxy, cyano,
C1-6alkyl, C1-6alkoxy, C1-6haloalkyl, Ci-6haloalkoxy,
orN(R 6)(R6);R6 is hydrogen, C1-6alkyl, or
C3-7cycloalkyl; R7 is C1-6alkyl or C3-7cycloalkyl; R8
is hydrogen, C1-6alkyl, Ci-shydroxyalkyl,
C1-6(C1-6alkoxy)alkyl or C1-6(C1-6dialkylamino)alkyl;
R9 is hydrogen, C1-6alkyl, C1-6hydroxyalkyl,
C1-6(C1-6alkoxy)alkyl or C1-6(C1-6dialkylamino)alkyl;
or N(R8)(R9) taken together is azetidinyl,
pyrrolidinyl, (R10)-piperidinyl, N-(R u )-piperazinyl,
morpholinyl, thiomof holinyl, or dioxothiazinyl; R10
is hydrogen, C1-6alkyl, or C1-6hydroxyalkyl; R11 is
hydrogen, Ci-6alkyl, C3-7cyclolkyl, COR6, or CO2R6;
R12 is hydrogen, hydroxy, N(R6)(R6), SO2R7, OSO2R7, or
dioxothiazinyl; R13 is azetidinonyl, pyrrolidinonyl,
valerolactamyl, caprolactamyl, maleimido,
oxazolidonyl, or dioxothiazinyl, and is substituted
with 0-1 substituents selected from the group
consisting of hydroxymethyl, acetoxymethyl, and
aminomethyl; R14 is hydrogen or C1-6alkyl;Ar2 is
tetrazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
pyrazolyl, imidazolyl, oxazolyl, thiazolyl,
isoxazolyl, isothiazolyl, foranyl, thienyl, pyrrolyl,
pyrimidinyl, pyrazinyl, pyridinyl, hydroxypyridinyl,
quinolinyl, isoquinolinyl, or indolyl, and is
substituted with 0-2 substituents selected from the
group consisting of halo, cyano, benzyl, Ci- alkyl,
C1-6alkoxy, N(R8)(R9) CON(R8)(R9), CO2R6,
CONHSO2N(R6)(R6), CONHSO2N(R6)(phenyl), and
CONHSO2N(R6)(halophenyl); Ar3 is phenyl substituted
with 0-2 substituents selected from the group
consisting of halo, cyano, hydroxy, Ci- alkyl,
C1-6alkoxy, (C1-6alkoxy)methyl, C1-6haloalkyl,
C1-6haloalkoxy, N(R8)(R9), CON(R6)(R6), and
CH2N(R8)(R9), or is dioxolanylphenyl; and X-Y-Z is
C(R14)2OC(R14)2 C(R14)2OC(R14)2C(R14)2, or
C(R14)2OC(R14)2C(R14)2C(R14)2; or a pharmaceutically
acceptable salt or solvate thereof. Another aspect of
the invention is a compound of Formula I where R1 is
C1-6(ArVUCyI.Another aspect of the invention is a
compound of Formula I where R1 is Another aspect of
the invention is a compound of Formula I where R1 is
Another aspect of the invention is a compound of
Formula I where R2 is hydrogen. Another aspect of the
invention is a compound of Formula I where R3 is
hydrogen, halo, N(R8)(R9), N(R6)COR7, OCON(R8)(R9),
CON(R8)(R9), SOR7, SO2R7 SO2N(R6)(R6), PO(OR6)2, R13,
or Ar2. Another aspect of the invention is a compound
of Formula I where X-Y-Z is C(R14)2OCH2,
C(R14)2OCH2CH2 > or C(R14)2OCH2CH2CH2. Another aspect
of the invention is a compound of Formula I where
X-Y-Z is CH2OCH2, C(CH3)HOCH2, C(CH3)2OCH2,
CH2OCH2CH2, C(CH3)HOCH2CH2, C(CHs)2OCH2CH2,
CH2OCH2CH2CH2, C(CH3)HOCH2CH2CH2, or
C(CH3)2OCH2CH2CH2. For a compound of Formula I, any
scope of R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R11,
R12, R13, R14 , Ar 1, Ar2, Ar3, and X-Y-Z can be used
independently with any scope of any other substituent.
"Alkyl," "alkoxy," "hydroxyalkyl," and related terms
with an alkyl moiety include straight and branched
configurations. A term such as "C1-6(R)alkyl" means a
straight or branched alkyl group of one to six carbons
substituted with the substituentR. "Haloalkyl" and
"halophenyl" include all permutations of halogenated
alkyl or phenyl groups, from monohalo to perhalo.
"Aryl" means an aromatic ring system and includes
carbocyclic and heterocyclic systems. Some
substituents are divalent, such as X-Y-Z. Asymmetric
divalent substituents may be attached in either of the
two configurations. "C1-6(Ar1)oxyahcyl" means Ar1 is
attached at the oxygen. "Dioxolanyphenyl" means
;'Dioxothiazinyl" means The invention includes all
pharmaceutically acceptable salt forms of the
compounds. Pharmaceutically acceptable salts are those
in which the counter ions do 



not contribute significantly to the physiological
activity or toxicity of the compounds and as such
function as pharmacological equivalents. These salts
can be made according to common organic techniques
employing commercially available reagents. Some
anionic salt forms include acetate, acistrate,
besylate, bromide, chloride, citrate, fumarate,
glucouronate, hydrobromide, hydrochloride,
hydroiodide, iodide, lactate, maleate, mesylate,
nitrate, pamoate, phosphate, succinate, sulfate,
tartrate, tosylate, and xinofoate. Some cationic salt
forms include ammonium, aluminum, benzathine, bismuth,
calcium, choline, diethylamine, diethanolamine,
lithium, magnesium, meglumine,
4-phenylcyclohexylamine, piperazine, potassium,
sodium, tromethamine, and zinc. The invention also
includes all solvated forms of the compounds,
particularly hydrates. Solvates do not contribute
significantly to the physiological activity or
toxicity of the compounds and as such function as
pharmacological equivalents. Solvates may form in
stoichiometric amounts or may form from adventitious
solventor a combination of both. One type of solvate
is hydrate, and some hyrated forms include
monohydrate, hemihydrate, and dihydrate. Some of the
compounds of the invention exist in stereoisomeric
forms. The invention includes all stereoisomeric forms
of the compounds including enantiomers and
diastereromers. An example of enantiomers is shown
below. Methods of making and separating stereoisomers
are known in the art. The invention includes all
tautomeric forms of the compounds. An example of a
tautomeric pair is shown below. Synthetic Methods The
compounds of this invention can be made by various
methods known in the art including those of the
following schemes and in the specific embodiments
section. The variables shown in the synthetic schemes
are distinct from and should not be confused with the
variables in the claims or the rest of the
specification. The variables in the schemes are meant
only to illustrate how to make some of the compounds
of this invention. Some compounds can be synthesized
from an appropriately substituted heterocycle 1-1
according to Scheme I, where Ra and P can serve as
protecting groups(see Greene, T.W. and Wutz, P. G.M.
Protective Groups in Organic Synthesis, Second
Edition, 1991, John Wiley and Sons, New York). When P
is benzyl or substituted benzyl it can be removed by
hydrogenolysis (H -PdZC) or acid hydrolysis
(trifluoroacetic acid) to yield intermediate 1-2. 1-2
can be transaminated to 1-4 by reaction with amine
1-3. In a number of cases this reaction can be carried
out by heating 1-3 and 1-2 together in the presence of
base. Alternatively, standard amide coupling reagents
can be used to effect the formation of the amide bond.
When Ra is a lower alkyl group, Ra can be removed
under ester hydrolysis conditions, such as treatment
with NaOH, LiOH, or KOH to deliver the corresponding
carboxylic acid I- 5. Alternatively, Ra can be removed
by nucleophilic displacement using NaI. When Ra is
benzyl and substituted benzyl, Ra can be removed by
hydrogenolysis. Intermediate 1-5 can be coupled using
amide bond forming reagents such as BOP, DCC, EDCI,
PyBrop, PyBop or other reagents (see March, J .
Advanced Organic Chemistry, Fourth Edition 1992 John
Wiley & Sons, New York). The resulting intermediate
1-6 can be deprotected as described for intermediate
I-1. Scheme I. In Scheme II, intermediate II-3 can be
prepared using methods similar to those described in
Sunderland, J . S.; Botta, M.; Aime, S.; Raymond, K.N.
Inorg. Chem. (2001), 40, 6756-6756, where II-l and
II-2 are condensed, to provide intermediate II-3. This
reaction is usually conducted in the presence of a
base such assodium hydride (NaH), sodium ethoxide
(EtONa) or lithium hexamethyldisilazide (LiHMDS).
Using the methods described in the reference, II-3 can
be condensed with an appropriately substituted amidine
II-4 to form II-5. Substituent B can be a leaving
group, such as -halo (Cl, Br or I) or can be converted
to a leaving group under appropriate conditions such
as by forming the corresponding methylsulfonate ester.
When substituent B is a methyl sulphide group it can
be treated with iodomethane to form a
dimethylsulfonium intermediate which is activated
towards nucleophilic attack to effect ring closure.
Scheme II. p-5 In Scheme III, intermediate II-3 can be
condensed with a cyclic-amidine to yield intermediate
1-1 . Intermediate HI-I can be prepared using known
methods (see Patai, S. and Rappoport, Z. The Chemistry
of Amidines and Imidates, Volume 2, 1991, John Wiley &
Sons, New York). Scheme III. 1-1In Scheme IV, nitrile
IV-I, possessing a potential leaving group B, can be 



reacted with hydroxylamine to form intermediate IV-2.
This intermediate can be reacted with a suitably
protected alkyne to form IV-3 which can rearrange to
from intermediate IV-4 according to literature methods
(Culbertson, T. P. Journal of Heterocyclic Chemistry,
1979, 16, 1423-1424). Scheme IV. As shown in Scheme V,
2-(methylthio)ethanol can be alkylated with an
appropriate a-haloacetic acid (V-I) wherein X is a
leaving group such as Cl, Br, OTs, OMs or OTf, to
deliver intermediate V-2. Following this, the
carboxylic acid can be transformed to the
corresponding amidine derivative using known synthetic
methods (Geilen et al. TetrahedronLetters 2002, 43,
419-421). As described in the above, the amidine can
further be reacted with intermediate V-5, in the
presence of a base (for example, sodium ethoxide)
affording intermediate V-6. Methylation of the
sulphide ether can be accomplished by treating V-6
with iodomethane and the resulting sulfonium
derivative (V-7) treated with base to form the
bicyclic template V-8. This intermediate can be used
in the synthesis of final compounds using methods
described in Scheme I.Scheme V V-I NaH
2-(methylthio)ethanol R = -H, -CH3, -CH2CH3, -CH(CH3)3
(CHs)3Al NH4Cl In Scheme VI, 3-methylthiopropanal is
converted to dioxolane VI-I using well known
chemistry. Treatment with trimethylsilylcyanide
(TMSCN), in the presence of zinc iodide (ZnI2)
produces intermediate VI-2. Reaction with ammonia
provides amidine VI-3 which is used in the synthesis
of pyrimidinone VI-4 according to the methods
described in the previous schemes. Subsequent
treatment with CH SO Cl and triethylarnine (Et3N)
results in the corresponding bicyclic intermediate
VI-5. Completion of the synthesis can be carried out
as illustrated in Scheme I .Scheme VI TMSCN O N 1/41
TMS HN VI-3 ' NH2 Scheme I VI-5 VI-4 Another method is
illustrated in Scheme VII. This synthetic path begins
with an appropriately substituted ketone which can be
transformed to the corresponding nitrile intermediate
VII-I . This in turn can be reacted with
2-chloroethanol to produce compound VII-2, which can
be reacted with hydroxylamine and an acetylene
dicarboxylate ester to yield intermediate VII-4.
Heating of the intermediate can yield intermediate
VII-5. Synthesis of the corresponding amide
derivatives can be accomplished according to Scheme
I.Scheme VII In Scheme VIII, benzylation of the
hydroxyl group of VII-5, as a means of functional
group protection, can be achieved using benzyl bromide
under basic conditions (for example, K2CO or NaH).
Saponification of the ester group of VIII-I can
provide VIII-2 which can be coupled with appropriately
substituted amines (R R2NH) using well known amide
bond forming reagents, such as benzotriazole-1-
yloxy-tris-pyrrolidino-phosphonium hexafluorophosphate
(PyBOP) or 0-(7-
azabenzotriazol-l-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate (HATU). Alternatively, the
corresponding acid chloride can be formed, by
treatment with oxalyl chloride, and reacted with an
appropriate amine to form the amide bond. Removal of
the benzyl group can be accomplished under a variety
of conditions including treatment with CF3CO2H or H2
(Pd-C).Scheme VIII Scheme V In yet another method,
some compounds of this invention can be synthesized
according to Scheme IX. In Scheme IX, pyrimidinone
IX-3, can be produced using methods similar to those
described in the previous schemes. This intermediate
can be carried on to the final product according to a
variety of paths. In one, the hydroxyl group can be
benzoylated to provide intermediate IX-4 which can be
further treated with K2CO to effect ring closure to
form the bicyclic template IX-5. Alternatively, direct
treatment of IX-3 with K2CO3 can provide intermediate
IX-6. Intermediates IX-5, an IX-6 can be used in the
synthesis the final products using the methods
described in Scheme I .Scheme IX K2CO3, DMF Scheme I 



Scheme I In Scheme X, IX-3 can be used to synthesize
the benzylated intermediate X-I. This intermediate can
be carried on to final product using methods analogous
to those described in Scheme VIII.Scheme X The
synthesis of
(2-(aminomethyl)-5-fluorophenyl)(morpholino)methanone
hydrochloride is illustrated in Scheme XL Scheme XI
5-fluoro-2-methylbenzoyl chloride In Scheme XII,
bicyclic intermediate XII-I, prepared according to the
methods described above, can be saponified using well
known methods. The resulting carboxylic acid, XII-3,
can then be coupled to amine XII-2 using standard
amide bond forming reagents and methods. Removal of
the benzyl group, by hydrogenolysis or acid mediated
hydrolysis provides the final products.Scheme XII An
alternative route to compounds similar to those
presented in Scheme XII is given in Scheme XIII. hi
this scheme the ester group of XIII-I can be
hydrolyzed and the resulting carboxylic acid coupled
to methyl 2-(aminomethyl)-5- fiuorobenzoate. A second
hydrolysis reaction can produce XIII-4 which can be
coupled with a second amine. This is followed by
removal of the benzyl group to provide the final
products.Scheme XIII In yet another method, Scheme XIV
illustrates the synthesis of sulfonamide containing
examples, starting from
5-fluoro-2-methylbenzen-l-sulfonlyl chloride.Scheme
XIV Further illustration of methods used for the
synthesis of certain compounds of the invention is
shown in Scheme XV. Methylation of
5-(2-bromo-5-fluorophenyl)- lH-tetrazole can yield a
mixture of XV-I and XV-2 that can be separated and
each of the compounds carried on to the corresponding
final products.Scheme XV Some diazarine and
diaziradine analogues can be synthesized according to
Scheme XVI.Scheme XVI l-bromo-3-methylbenzene
hydrazine Some examples of the invention can be
synthesized according to the methods illustrated in
Schemes XVII-XX.Scheme XVII Scheme XVIII 2,3-
difluorobenzonitrileScheme XIX 2 5 Scheme XX
2-fluorobenzonitrile In Scheme XXI,
2-bromo-benzonitrile or 2-bromo-4-fluoro-benzonitrile
can be coupled with an appropriate amide to provide
XXI-I. Reduction of the nitrile group provides XXI-2
which can be used in the synthesis of the final
product according to the methods described in the
previous schemes. In most cases, compound XXI-I need
not be isolated but can be carried directly into the
coupling reaction to form XXI-3.Scheme XXI The
examples and methods shown in Scheme XXII are similar
to those depicted in Scheme XXI. Scheme XXII Schemes
XXIV and XXV further illustrate methods useful for the
synthesis of some compounds of the invention.Scheme
XXIV 2-bromo-5-fLuorophenolScheme XXV 2,4-di f C C
pitrile In Scheme XXVI, intermediate XXVI-I can b e
used t o synthesize intermediates XXVI-2 via palladium
catalyzed coupling. These intermediates can b e
further modified t o provide some o f the compounds o
f this invention.Scheme XXVI ( iodophenyl)methanamine
Another method is illustrated in Scheme XXVII. Scheme
XXVII In Scheme XXVIII, compound XXVIII - 1 can be
converted to the corresponding methylsulfonate
derivate, XXVIII -2, which can be subsequently treated
with sodium azide to yield XXVIII -3. This compound in
turn can serve as an intermediate for further
transformation as illustrated in the scheme.Scheme
XXVIII 



NaN3 Certain examples of the current invention can be
synthesized according to the methods illustrated in
Schemes XXIX-XXXVIII.Scheme XXIX TMSCl, NaI
TMSCl5NaIScheme XXXScheme XXXI Scheme XXXII H2
Pd-CScheme XXXIII Scheme XXXIVScheme XXXV Schemes
XXXVIScheme XXXVIIScheme XXXVIII Biological Methods
HIV-Integrase InhibitionActivity. To evaluate in-vitro
activity against HIVintegrase, 5 pmole of biotin
labeled substrate DNA was bound to 100 mg of
Streptavidin coated PVT SPA beads (Amersham Pharmacia
Biotech). Recombinant integrase (0.26 ng) was
incubated with the beads for 90 min at 37 C. Unbound
enzyme was removed by washing the complex followed by
addition of inhibitors and 0.1 fmol of P33 labeled
target DNA. The reaction was stopped by adding EDTA to
a final concentration of 10 mM. Samples were counted
in TopCountNXT (Packard) and the CPM was used as a
measure of integration. The reaction condition was as
described in A. Engelman and R. Craigie , J. Virol.
69, 5908-591 1 (1995). The sequences of substrate and
target DNA were described in Nucleic Acid Research
22,1 121-1 122 (1994). Results are shown in the Table
1. Activity equal to A refers to a compound having
IC50 = 0.002 to 0.10 mM while B and C denote compounds
having IC50 = 0.1 to1.0 mM and IC50 > 1.0 mM
respectively.Table 1.TREATMENT OR PREVENTION OF
RESPIRATORY VIRAL INFECTIONS WITH IMMUNOMODULATOR
COMPOUNDS BACKGROUND OF THE INVENTION Field of the
Invention The present invention relates to the field
of treatment or prevention of respiratory viral
infections. Description of the Background Art
Respiratory viral infections affect hundreds of
millions of people every year. There are three types
of influenza viruses, A, B and C. All three types
infect humans. However, type A is of the most concern
and it infects many other animal species. Antigenic
drift variants of classical human influenza A viruses
re-emerge annually and infect approximately 500
million people during a moderate year. Periodically
new antigenetically distinct viruses emerge and these
antigenetic shift variants have the potential to cause
pandemics that rapidly kill millions of people.
Interspecies transmission is critical to the evolution
and pathogenesis of antigenetic shift viruses with
pandemic potential. Coronaviruses infect humans, other
mammals and avian species. Severe Acute Respiratory
Syndrome (SARS) is caused by a coronavirus that
initially emerged in China and spread to 30 other
countries. SARS is an unusual coronavirus in that it
contains neuramidase, which is normally found in
influenza viruses. SARS virus may be described as an
orthomyxovirus-coronavirus hybrid. The SARS virus and
the virus that caused the 1918 Influenza Pandemic
share a common gene sequence. Both viruses share the
initial sequence "MNPNQKIITIGS", indicating that they
may be related. Both coronaviruses and
orthomyxoviruses are known to infect animals, birds
and humans. Both viruses have the ability to cross
over from animals to humans. There remains a need in
the art for methods of treatment or prevention of
respiratory viral infections. SUMMARY OF THE INVENTION
In accordance with the present invention, a method of
treatment or prevention of a respiratory viral
infection in a subject comprises administering to said
subject an effective amount of an immunomodulator
compound of formula A:In Formula A, n is 1 or 2, R is
hydrogen, acyl, alkyl or a peptide fragment, and X is
an aromatic or heterocyclic amino acid or a derivative
thereof. Preferably, X is L-tryptophan or
D-tryptophan. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1
shows survival of influenza-infected mice, and
compares SCV-07-treated animals with control animals.
Detailed Description of the Invention In accordance
with one embodiment, the present invention relates to
treatment or prevention of respiratory viral
infections by administering an immunomodulator
compound to a subject. In accordance with another
embodiment, the invention relates to treatment or 



prevention of coronavirus infection by administering
an immunomodulator compound to a subject. In
accordance with a further embodiment, the invention
relates to treatment or prevention of Severe Acute
Respiratory Syndrome (SARS) in a subject by
administering an immunomodulator compound. In
accordance with still a further embodiment, the
invention relates to treatment or prevention of
influenza in a subject by administering an
immunomodulator compound. In accordance with yet
another embodiment, the invention relates to treatment
or prevention of orthomyxovirus-coronavirus hybrid
infection by administering an immunomodulator compound
to a subject. Preferably the subject is mammalian,
most preferably the subject is a human patient.
Administration for prevention can be to persons at
high risk because of contact with suspected disease
carriers, or in carriers who are
asymptomatic.lmmunomodulator compounds in accordance
with the present invention, comprise immunomodulators
of Formula A: In Formula A, n is 1 or 2, R is
hydrogen, acyl, alkyl or a peptide fragment, and X is
an aromatic or heterocyclic amino acid or a derivative
thereof. Preferably, X is L-tryptophan or
D-tryptophan. Appropriate derivatives of the aromatic
or heterocyclic amino acids for "X" are: amides,
mono-or Ui-(C1-C6) alklyl substituted amides,
arylamides, and (C1-C6) 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 carbon of the CH
group shown in Formula A has a stereoconfiguration,
when n is 2, that is different from the
stereoconfiguration of X. Preferred embodiments
utilize compounds such as g -D-glutamyl-L-tryptophan,
g -L-glutamyl-L-tryptophan, g -L-glutamyl-N
in-formyl-L-tryptophan, N-methyl- g -
L-glutamyl-L-tryptophan,
N-acetyl-Y-L-glutamyl-L-tryptophan, g
-L-glutamyl-D-tryptophan, b-L-aspartyl-L-tryptophan,
and b-D-aspartyl-L-tryptophan. Particularly preferred
embodiments utilize g -D-glutamyl-L-tryptophan,
sometimes referred to as SCV-07. These compounds,
methods for preparing these compounds,
pharmaceutically acceptable salts of these compounds
and pharmaceutical formulations thereof are disclosed
in U.S. Patent No. 5,916,878, incorporated herein by
reference. 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
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.In
preferred embodiments, the compounds of Formula A are
administered at a dosage within a range of about
0.01-10 mg, more preferably at a dosage of about 0.1-1
mg. Dosages may also be measured in micrograms per
kilogram subject body weight, with dosages in the
range of about 0.01-100 micrograms per kilogram, more
preferably within the range of about 0.1-10 micrograms
per kilogram, and most preferably at about 1 microgram
per kilogram. Included are biologically active analogs
having substituted, deleted, elongated, replaced, or
otherwise modified portions which possess bioactivity
substantially similar to that of SCV-07, e.g., an
SCV-07 derived peptide having sufficient homology with
SVC- 07 such that it functions in substantially the
same way with substantially the same activity as
SCV-07. Administration can be by any suitable method,
including orally, by injection, periodic infusion,
continuous infusion, and the like. According to one
embodiment, a Formula A compound may be administered
to a patient in need of immune stimulation so as to
substantially continuously maintain an immune
stimulating-effective amount of the Formula A compound
in the patient's circulatory system during a treatment
or prevention period. Although much longer treatment
periods are contemplated in accordance with the
present invention, embodiments of the invention
include substantially continuously maintaining an
immune stimulating-effective amount of the Formula A
compound in the patient's circulatory system during
treatment periods of at least about 6, 10, 12 hours,
or longer. In other embodiments, treatment periods are
for at least about a day, and even for a plurality of
days, e.g., a week or longer. However, it is
contemplated that treatments, as defined above, in
which immune stimulating-effective amounts of the
Formula A compound are substantially continuously
maintained in the patient's circulatory system, may be



separated by non-treatment periods of similar or
different durations. In accordance with one
embodiment, the Formula A compound is continuously
infused into a patient, e.g., by intravenous infusion,
during the treatment period, so as to substantially
continuously maintain an immune stimulating-effective
amount of the Formula A compound in the patient's
circulatory system. The infusion may be carried out by
any suitable means, such as by minipump.
Alternatively, an injection regimen of the Formula A
compound can be maintained so as to substantially
continuously maintain an immune stimulating-effective
amount of the Formula A compound in the patient's
circulatory system. Suitable injection regimensmay
include an injection every 1, 2, 4, 6, etc. hours, so
as to substantially continuously maintain the immune
stimulating-effective amount of the lmmunomodulator
compound peptide in the patient's circulatory system
during the treatment period. Although it is
contemplated that during continuous infusion of the
Formula A compound, administration will be for a
substantially longer duration, according to one
embodiment the continuous infusion of the Formula A
compound is for a treatment period of at least about 1
hour. More preferably, continuous infusion is carried
out for longer periods, such as for periods of at
least about 6, 8, 10, 12 hours, or longer. In other
embodiments, continuous infusion is for at least about
one day, and even for a plurality of days such as for
one week or more. In some embodiments, the Formula A
compound is present in a pharmaceutically acceptable
liquid carrier, such as water for injection, saline in
physiological concentrations, or similar. The present
invention also comprises administration of a
physiologically active conjugate comprising a Formula
A compound conjugated to a material which increases
half-life of the Formula A compound in serum of a
patient when said conjugate is administered to a
patient. The material may be a substantially
non-antigenic polymer. Suitable polymers will have a
molecular weight within a range of about 200-300,000,
preferably within a range of about 1,000-100,000, more
preferably within a range of about 5,000-35,000, and
most preferably within a range of about 10,000-30,000,
with a molecular weight of about 20,000 being
particularly preferred. The polymeric substances
included are also preferably water-soluble at room
temperature. A non-limiting list of such polymers
include polyalkylene oxide homopolymers such as
polyethylene glycol (PEG) or polypropylene glycols,
polyoxyethylenated polyols, copolymers thereof and
block copolymers thereof, provided that the water
solubility of the block copolymers is maintained.
Among the substantially non-antigenic polymers,
mono-activated, alkyl-terminated polyalkylene oxides
(PAO's), such as monomethyl-terminated polyethylene
glycols (mPEG's) are contemplated. In addition to
mPEG, C1 4 alkyl-terminated polymers may also be
useful. As an alternative to PAO-based polymers,
effectively non-antigenic materials such as dextran,
polyvinyl pyrrolidones, polyacrylamides, polyvinyl
alcohols, carbohydrate-based polymers and the like can
be used. Those of ordinary skill in the art will
realize that the foregoing list is merely illustrative
and that all polymer materials having the qualities
described herein are contemplated. For purposes of the
presentinvention, "effectively non-antigenic" means
all materials understood in the art as being nontoxic
and not eliciting an appreciable immunogenic response
in mammals. The polymer may be straight-chain or
branched. Polyethylene glycol (PEG) is a particularly
preferred polymer. The polymer can be conjugated to
the Formula A compound by any suitable method.
Exemplary methods for conjugating polymers to peptides
are disclosed in U.S. Patent Nos. 4,179,337,
4,766,106, 4,917,888, 5,122,614 and 6,177,074, as well
as PCT International Publication No. WO 95/13090, all
of which are incorporated herein by reference.
Polymer(s) can be conjugated at one or a plurality of
sites. Effective amounts of Formula A compound can be
determined by routine dosetitration experiments. The
above dosages reflect only the Formula A compound
present in the composition, and not the weight of the
polymer conjugated thereto. Conjugation of a polymer
to a Formula A compound in accordance with the present
invention substantially increases the plasma half-life
of the peptide. The Formula A compound also can be
administered with an interferon, such as interferon
alpha, wherein interferon alpha-2b is preferred.
Suitable dosages of interferon alpha-2b may be in the
range of about 1-3MU. The Formula A compound also can
be administered with other immune stimulators or
antiviral agents. The invention is further illustrated
by the following example, which is not intended to be
limiting. Example 1 



The toxicogenic type of Influenza virus A -
A/Achi/1/68 (H3N2) was used. To produce the virus two
consecutive passages in 10-1 1 day chicken embryos
were made. An ampoule with lyophilized Influenza virus
from the collection of Pasteur's Research Institute
(St-Petersburg, Russia) was diluted in 0.5 ml saline
to obtain virus-containing fluids with 10 3 and 10 5
dilutions. These fluids were further used for
inoculation of 10 embryos. Inoculated embryos were
incubated for 48 hours at 370C and then cooled at 140C
for 18-20 hours. Virus-containing fluid from each
embryo was titrated from 1:2 to 1:4096 to determine
the hemolyzing activity in 1% suspension of chicken
erythrocytes. For the next passage specimens with at
least 1:256 titer were selected and diluted 10 3 and
10 5. Each of these fluids was used for inoculation of
another 10 embryos. Later the procedure was
repeatedonce more. Virus-containing fluid with
hemagglutinin titers 1:512-1:1024 was used to
determine LD100 in a preliminary experiment. Specific
pathogen-free outbred CFW female mice aged 4 weeks
were purchased from Puschino animal facility
(Puschino, Moscow District, Russia) and kept in
airconditioned and pathogen-free room with temperature
of 212C and humidity of 5510%. They were given
standard laboratory chow and tap water ad libitum. The
mice were divided into four groups of 9-10 animals
each and treated with 0.1 , 1.0 or 10.0 mg/kg SCV-07
in 0.2 ml PBS per os for 5 days. The control group was
treated with 0.2 ml PBS. Three days after the last
application all mice were intranasally treated with
LD100 of virus-containing fluid (50 ml in each
nostril) under short ether anesthesia and later
observed daily for 14 days. The comparison of survival
curves between control and SCV-07-treated groups was
performed using Log Rank test. Results The raw
survival data for all groups of mice is shown in table
1 and medians of survival in table 2. Table 1. Table
2. p=0.025 compared to PBS-treated group by Log Rank
testCLAIMS A method of treatment or prevention of a
respiratory viral infection in a subject comprising
administering to said patient an effective amount of
an immunomodulator compound of Formula A wherein, n is
1 or 2, R is hydrogen, acyl, alkyl or a peptide
fragment, and X is an aromatic or heterocyclic amino
acid or a derivative thereof. 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 respiratory viral
infection is a coronavirus infection. , 5. The method
of claim 1 wherein said respiratory viral infection is
an influenza infection. 6. The method of claim 1
wherein said respiratory viral infection is an
orthomyxovirus-coronavirus hybrid infection. 7. The
method of claim 1 wherein said infection is a SARS
virus infection. 8. The method of claim 1 wherein said
infection is an influenza virus infection. 9. The
method of claim 1 wherein said compound is
administered at a dosage within a range of about
0.1-10 mg. 10. The method of claim 1 wherein said
compound is administered at a dosage within a range of
about 0.1-1 mg. 11. The method of claim 1 wherein said
compound is administered at a dosage within a range of
about 0.01-100 micrograms per kilograms subject body
weight. 12. The method of claim 1 wherein said
compound is administered at a dosage within a range of
about 0.1-10 micrograms per kilograms subject body
weight. 13. The method of claim 12 wherein said
compound is SCV-07. 14. The method of claim 4 wherein
said compound is SCV-07.15. The method of claim 5
wherein said compound is SCV-07. 16. The method of
claim 6 wherein said compound is SCV-07. 17. The
method of claim 7 wherein said compound is SCV-07. 18.
The method of claim 8 wherein said compound is SCV-07.


