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and in experinentally infected mce (CGovorkova et ah,
Antim crobial Agents and Chenot herapy, 45(10),
2723-2732 (2001); and Snee et ah, Antim crobial Agents
and Chenot herapy, 45(3), 743- 748 (2001)).
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infections.

Summary of Certain Embodiments of the Invention

It has unexpectedly been discovered that a single intramuscular
-administration of peramivir to a mouse is effective to treat influenza. These
findings are unexpected not only because of the high effectiveness of a single
administration of the compound, but also because of the low dose of the
compound that was found to provide effective treatment. The ability to obtain
therapeutically useful effects with a single administration is important, infer alia,
because it minimizes patient compliance issues that result from the need for
multiple administrations. Additionally, the administration of a low dose is

important because it minimizes cost and the potential for side-effects.
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or a pharmaceutically acceptable salt thereof, to the human by an intramuscular
route.

The invention also provides a method for inhibiting a neuraminidase in a

" human comprising administering an effective inhibitory amount of a compound
of formula I, II, III, or IV, or a pharmaceutically acceptable salt thereof, to the
human by an intramuscular route.

The invention also provides a unit dosage form that is suitable for
intramuscular administration to a human comprising up to about 500 mgs (e.g.,
about 150 mg) of a compound of formula I, II, IIT, or IV, or a pharmaceutically
acceptable salt thereof.

The invention also provides a kit comprising packaging materials, a
compound of formula I, IL, III, or IV, or a pharmaceutically acceptable salt
thereof, and instructions for administering the compound to a human by an

intramuscular route.
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Detailed Description

The influenza virus neuraminidase inhibitor peramivir has been
previously shown to have marked activity against influenza virus in vifro and in
experimentally infected mice (Govorkova et al., (2001); and Smee et al.,
(2001)). Unfortunately, clinical trials using this drug showed an inadequate
inhibitory effect on influenza in humans.

It has been discovered that a single intramuscular injection of peramivir
significantly reduces weight loss and mortality in mice infected with influenza
A/HINI. A single intramuscular injection of peramivir can thus be ﬁsed to treat
influenza infections and to provide an alternate option to oseltamivir during an
influenza outbreak.

Peramivir was tested as a single intramuscular injection in the mouse
influenza model and was found to be active when administered intramuscularly.
In three different studies of a prophylaxis model using two different strains
(HIN1 and H3N2) of influenza A virus, efficacy of a single intramuscular
injection of peramivir was compared to oral treatment (q.d.x5 days) of either
oseltamivir or peramivir. Although 5 days (b.i.d.) of oseltamivir is normally
used in the clinic for treatment of influenza, once daily dosing for 5 days was

also shown to be effective. In all three studies, the efficacy of a single
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the single intranuscul ar peramvir-treated group
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complete protection against lethality. Conversely, a single intramuscular
injection of oseltamivif provided no significant protection against lethality. The
weight loss data is consistent with the survival data and indicates that a single
intramuscular injection of peramivir is effective in preventing weight loss in
infected mice, unlike the oseltamivir group. These studies indicate that peramivir
is efficacious when given as a single intramuscular injection, whereas
oseltamivir is not effective by the same route of administration in the mouse
influenza model. A single intramuscular injection of oseltamivir carboxylate in
mice showed a similar effect as the single intramuscular injection of oseltamivir.
The ICsps of peramivir and oseltamivir carboxylate are subnanomolar
against HIN1 at 0.11 and 0.69nM (Bantia et al., Antimicrob. Agents Chemother.
45, 1162-1167 (2001)) and H3N2 at 0.59 and 0.55 nM, respectively. In spite of
similar potency against neuraminidase enzymes, a single intramuscular injection
of oseltamivir (carboxylate) is not effective. However, peramivir as a single
intramuscular injection is superior to oseltamivir (carboxylate) given as single
intramuscular injections. Although the slow off-rate of peramivir was

demonstrated with the N9 neuraminidase, one would expect peramivir to bind

| 0ss aPiT/US2006/013535
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In one embodiment of the invention, the effective inhibitory amount of

the compound of formula I, IT, 11, or IV is up to about 500 mg (e.g., from about
10 mg to about 500 mg).

In one embodiment of the invention, the effective inhibitory amount of
the compound of formula I, IL, II, or IV is up to about 150 mg.

In one embodiment of the invention, the effective inhibitory amount of
the compqund of formula I, IT, III, or IV is about 150 mg.

According to the methods of the invention, a compound of formula I, II,
I, or IV is administered to a human intramuscularly. In one embodiment of the
invention, the compound of formula I, II, III, or IV is administered once to a
human intramuscularly. In another embodiment of the invention, a
neuraminidase inhibitor is also administered to the human orally. In one
embodiment of the invention, the neuraminidase inhibitor that is administered
orally is oseltamivir carboxylate. In one embodiment of the invention, the
neuraminidase inhibitor that is administered orally is a compound of formula I,
IL, 1IL, or IV, or a pharmaceutically acceptable salt thereof. In one embodiment of
the invention, the neuraminidase inhibitor that is administered orally is a

compound of formula Ia, Ila, Ilfa, or IVa:
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According to the methods of the invention, the compound of formula I,
I1, I, or IV, or a pharmaceutically acceptable salt thereof, can also be
administered in combination with one or more additional therapeutic agents,
such as anti-viral agents (e.g., agents active against influenza) or antibiotics.

The intramuscular formulations of the invention can also comprise one or
more additional therapeutic agents, such as anti-viral agents (e.g., agents active
against influenza) and antibiotics.

The compounds used in the invention are known in the art and can be
synthesized by the art worker using available methods (see, e.g., U.S. Patent No.
6,562,861).

Specific values listed herein for radicals, substituents, and ranges, are for
illustration only; they do not exclude other defined values or other values within
defined ranges for the radicals and substituents

A specific compound of formula I, II, ITI, or IV is a compound of formula

Ia, Ila, IlIa, or IVa:
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A specific compound of formula I, I, III, or IV is (1S8,2S,3R,4R)-3-(1-
Acetamido-2—ethylbutyl)—4-guanidino—2-hydroxycyclopentane-carboxylic acid;
(1S,2S,3R,4R)-3-(1 -Acetamido-2-propylpentyl)-4-guanidino-2-
hydroxycyclopentanecarboxylic acid; (1R,3R,4R)-3~(1-Acetamido-2-
propylpentyl)—4—guanidinocyclopentanecarboxylic acid; or (1R,3R,4R)-3-(1-
Acetamido-2-ethylbutyl)-4-guanidinocyclopentanecarboxylic acid; ora
pharmaceutically acceptable salt thereof.

A specific compound of formula I is a compound of formula Ja, or a
pharmaceutically acceptable salt thereof.

Tt will be appreciated by those skilled in the art that compounds having
one or more chiral centers may exist in and be isolated in optically active and
racemic forms. Some compounds may exhibit polymorphism. It is to be
understood that the present invention encompasses the use of any racemic,
optically-active, polymorphic, or stereoisomeric form, or mixtures thereof, of a
compound of formula I, II, III, and/or IV, which possess the useful properties
described herein, it being well known in the art how to prepare optically active
forms (for example, by resolution of the racemic form by recrystallization
techniques, by synthesis from optically-active starting materials, by chiral

synthesis, or by chromatographic separation using a chiral stationary phase) and
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Specific values |isted herein for

| Satthlslaimyrganibsilistuls, befotned ieduding hrdrpghloride, sulfate,

SR, B Cl B akSy e, oher et ned
A gt |
Ifaocetiliea wetlrknb\Wa: i ke art, Har)exgmiple) by reaghing a sufficiently basic
compound such as an amine with a suitable acid affording a physiologically
acceptable anion. Alkali metal (for example, sodium, potassium or lithium) or
alkaline earth metal (for example calcium) salts of carboxylic acids can also be
made.

The compounds of formula I, II, IIL, and IV can be formulated as
pharmaceutical compositions and administered to a mammalian host, such as a
human patient, by intramuscular routes. Solutions of the active compound or its
salts can be prepared in water, optionally mixed with a nontoxic surfactant.
Dispersions can also be prepared in glycerol, liquid polyethylene glycols,
triacetin, and mixtures thereof and in oils. Under ordinary conditions of storage
and use, these preparations contain a preservative to prevent the growth of
microorganisms. In some embodiments of the invention, the compounds of
formula L, IL, ITI, and/or IV are formulated with a buffer, e.g., a citrate, e.g.,
sodium citrate.

The pharmaceutical dosage forms suitable for injection or infusion can
include sterile aqueous solutions or dispersions or sterile powders comprising the
active ingredient(s) which are adapted for the extemporaneous preparation of
sterile injectable or infusible solutions or dispersions, optionally encapsulated in
liposomes. In all cases, the ultimate dosage form should be sterile, fluid and

stable under the conditions of manufacture and storage. The liquid carrier or

is admnistered orally is a copr@DUSZHOEH13535
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enumerated above, optionally followed by filter sterilization. In the case of
sterile powders for the preparation of sterile injectable solutions, the preferred
methods of preparation are vacuum drying and the freeze drying techniques,
which yield a powder of the active ingredient plus any additional desired
ingredient present in the previously sterile-filtered solutions.

As used herein the terms “treat”, "treating” and “treatment” include
administering a compound prior to the onset of clinical symptoms of a disease
state/condition so as to prevent the development of any symptom, as well as
administering a compound after the onset of one or more clinical symptoms of a
disease state/condition so as to reduce or eliminate any such symptom, aspect or
characteristic of the disease state/condition. Such treating need not be absolute to
be useful. As illustrated hereinbelow, the active compounds can be administered
prior to exposure to the virus. The agents can also be administered subsequent
(e.g., within 1,2, 3, 4, or 5 days) to exposure to the virus.

As used herein the term “unit dosage form” relates to an intramuscular
formulation containing a specific amount of a drug (e.g., from about 10 mg to

about 500 mg, e.g., about 150 mg), the whole of which is intended to be
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- dte i AgIAGRIEHY

standard tests descri bed hereln usi ng ot her

simlar tests, :

sl ree SoRpehmat i i Sﬁ&%@ﬁm o pBL e hefinite

5.13;0 [ SPashahlSndaerdt {Xd Botfl€ bﬂnﬁﬂmﬁ@sﬁoﬁl&kfh&h a dose has to be
m nistration of the conpounds as salts may be

amamnﬁdoaﬁe Exanpl es of pharmaceutically acceptable

salts re or anl aci for
aci ds TREIRYEDRER HY 5%‘%3’% alglfsgﬁ' gjlystg%t t a?ﬁngoqlamngt%hg for
%§%gﬁk§, tosyl ate, net hanesul fonate, acetate, citrate,

mal onate, tartarate, succinate, benzoate, ascorbate,
a-ketoglutarate, and a-gl ycerophosphat e. Suitable

Ih; 8: g:p;'pg}efﬁ L{n?%l{%ﬁtl ol;fefltrné n?ghglg%%lggvgiltﬁ] Peramivir
bi car bﬁ'{%@fﬁcac Bfla GRALRGAM By Blat Tjedtidarorpeantivie &l thy mouse

acceptabl e sa ts may be obtai ned using standard
piideeda rrsdelwed evlamatm iTo suhenaize, peframlvelx‘aﬁepﬂoand f/be

t f f
Ry heh sl Brdmp bR g i r S Fisd infeefion
§£eﬁ’t Pajaﬁlxﬂf‘#&&hﬂﬁ%ﬂﬁﬁﬂed PRt Rbrdobildasxamhe ,Ngsﬁsinqmm

assli um or al kaline earth nmetal (for
abiﬁimﬂz eiralith & 5)%siahibioryfconeertakigh (I€saefds £ 9{4 ¥ls ®mbe
made. The conqgund of formula.l

&s 1Aicated i peragivie 6‘?%8%#1%% Atin fo R
g%{@reﬂﬁlﬁfcﬁ%eeg /znt %?Aa‘s anARtie arUEBItASIvE: AHTHR late

ar routes. Solutions of t
aditdocatcapidbufomahe énzgme (112 = 1.25 h). A single mtramuscular

injection of peramivir (10 mg/kg) significantly reduced weight loss and mortality

in mice infected with inﬂueﬁza A/HINT1, while oseltamivir demonstrated no
efficacy by the same treatment regimen. Additional efficacy studies indicated
that a single injection of peramivir (2-20 mg/kg) was comparable to an oral
q.d.x5 day course of orally administered oseltamivir (2-20 mg/kg/day) in
preventing lethality in H3N2 and HIN1 influenza models. Thus, a single
intramuscular injection of peramivir can be used treat influenza infections and
provides an alternate option to oseltamivir Vduring an influenza outbreak.

Results

The ability of peramivir to inhibit the neuraminidase activity of N9 from
the H1NO virus was tested and compared to zanamivir and oseltamivir
carboxylate. The ICsy for peramivir (1.3 +/- 0.4 nM), oseltamivir carboxylate
(2.1 +/- 0.4 nM), and zanamivir (1.6 +/- 0.3 nM) against N9 enzyme were not
significantly different. The ICqo values were: for peramivir 5.0 +/- 1.1 nM; for
oseltamivir carboxylate 10.4 +/- 0.7 nM; and for zanamivir 10.0 +/- 1.2 nM.

In the mouse influenza model, viral infection leads to loss of body weight

and high mortality, and this decrease in body weight correlates with pulmonary

10
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a nontoxic surfactant. Dispersions can al so be
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triacetin, agd m xtures thereof and in oils. Under

ordi nary .condi ti ons. of st orage

B SR 18R o TR it ifea U and
HAWMRhr SRR RREGRR SRR T, bRIEANREr ebatamivit serfevaluated

I nvention, the conmpounds of fornula |, Il, 111, and/or
bivitertesisaf thel weight lnis; mean Bapfsfte death agd suryival f%fl&asureg

.., djumcitrate. Th har naceut j .cal .
Etiosnd st peseBi b FeRRp IR bhfils ERERER kiR
ﬁﬁuﬁ&ygmﬁﬁbyghﬂﬁﬁ&pr di spersions or sterile powders
conprising the active ingredient(s) which are adapted
for thethextrephytaxismeods, psiagaintranaysculpr ijectiop ef peramivir,

i nj ect.abl i nf usi bl i ons .or di i
sber aroors bedmeael fiafetes et FuB0 k. Vs B dlidien ora
E??g’f%‘ Bﬁg«i@nft@ﬁ&lﬁe db¥ fBrShiayk 6t AReSSLY 10 fhiplkigtiiagnd

r the conditions of manufacture and
Slonfpefe profbaioniagainst lethality ovas@bsested ingthe micgigeaiedsa| 1 Pent

b i BT B FS ARFSE  ing LSRG
P%ii&%%’ﬁﬁﬂr%d% ga‘é@ral theb@iind gRRIpWREY oS BYiyEiGh she and t he

_ vegetabl e oils, nontoxic glyceryl esters, and,
Snlirimicelaniredtmeasgrog sk treled witlopaingle inframysgulapinigséion

IR TR SETR KT
e D R e Y o of

m cr odreganivimsascaso duenibistughat 2aboirndR) meke seg single
A et AL {4093 ira1 infection with the HINT virus.
Complete protection against lethality was observed at all doses. However, none
of the five saline-treated control mice survived. By comparison, complete
protection against 1ethality was also observed in the mice treated orally with
oseltamivir at both 2 and 10 mg/kg/day (q.d.x5 days). No signs of drug-related
toxicity were observed when peramivir was administered intramuscular at the
highest dose (20 mg/kg).

Peramivir and oseltamivir showed a dose response relationship when the
weight loss of infected mice over time was followed. At day 8, the maximum
mean weight loss in the 2, 10, and 20 mg/kg peramivir-treated groups were 3.3,
0.98, and 0 g, respectively. Additionally, oseltamivir provided a similar effect
with the greatest mean weight loss of 1.34 and 0 g occurring at day 8 for the 2
and 10 mg/kg groups, respectively. Day 5 weight loss shows a similar trend. In
general, a lower dose resulted in greater weight loss when compared with a
higher dose.

Single intramuscular injections of peramivir or oseltamivir at 10 mg/kg

dose were evaluated when administered 4 hours prior to inoculation with HIN1

11



agents, for exanple, parabens, chlorobutanol, phenol,
sorbic acid, thinmerosal, and the |like hi nmany cases,
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exanpl e, sugars, buffers (e.g., sodiumcitrate) or

S . . i .

A DpERRt iy el apaod ARseial ol skt Sepipey
ugigfeket o the BpMsdl tgraupsinafhiely et died ajderdieda s the petanriyir-
for exanple, alum num nonostearate and gel atin, .
Sireated group; OEIMARF Prajentionjagpiastdaihaby scPasaer. phhe peramivir

BB OR 8shy HOE SR FREBENRGBL 1R i v, On
| fhgrotishr dahd theo@ltamenitigretpl@dsighifieant vogphtoatadut ¥ g (25% of

followed by filter sterilization. In the case of

sindtigl weighthaad enlycy outieé 19 mepmsuyivedh lafhesage mpedel, a
inject Ol Ut | e r ‘s
PUBEREPD SRR bl e O B 1 Gl I8} DO byt o
t geMamiNIE Bras WdRbssbd. \Regdrfliver RoVided bétfer phRea@hioraly with a

i ngredi ent plus any additional desired ingredient .
pPag gl rafeolt 1086 grlsreasuenly 18Yegfimise suvived dg theqisgliangivg.
As(ysed herein the terns "treat", "treating" and

" 8158t ment " i ncl ude adm ni stering a conpound prior to

t he ongetdeRim@lelinsigalar proiRLiOBIIOELs Bredibs@@8@using different
state/condition so as to prevent the devel opnent of

afiiruseytpe efficagsofipsingladnteramisanlst wigcHgn of peraPSUnRYasf t er

B0 B P dRA oA AL Bt wi

ahe IICH vEHSIE €13 stadpaRldrey wedadd@isedred 1| houOpridrie viral

di sease state/condition. Such treating need not be

abrnsilatient The single intramuscular treatment of peramivir at a 20 mg/kg dose
provided almost complete protection against lethality (9/10 survived).
Oseltamivir also demonstrated similar protective effects (9/10 survived). The
mean weight loss was almost identical in both treatment groups in that the
oseltamivir treated mice lost 28% of their weight (about 5.1 g) compared to 25%
(4.5 g) weight loss in the peramivir group by day 8. In the’delayed treatment
model, intramuscular administration of a 10 mg/kg single dose of peramivir 24
hours or 48 hours post-infection gave complete protection against lethality,
whereas, in the saline group, 70% lethality was observed. There was no
significant weight loss by day 5 in both 24 and 48 hours peramivir-treated groups
given both orally (q.d.x5 days) and by single intramuscular injection, whereas,
the saline-treated group lost 2.1 g.

Materials and methods
The influenza A viruses used in this study were obtained from American

Type Culture Collection, Manassas, VA, USA (A/NWS/33;HIN1) and Dr.
Robert Sidwell, Utah State University, Logan, UT, USA (A/Victoria/3/75;H3N2)

and were mouse adapted. Purified N9 crystals from A/HIN9 (NWS/G70) avian
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t(;:g, within 1, 2, 3, 4, orh5days) to exposure to
e viru uni
e Sy B SR st RN o2 g

S(Eﬁ%bxfré%@ﬂﬁlf@t of a drug (e.g., fromabout 10 ng to
t 500 ngy, e.g., about 150 ng), the whole of which

. s . ntSyreciiv pathogeadher finsale Béd-Ris nac%«ilﬁgl%ghwgr@ obfgingds

i G ersdeotatore PR N Tl W oo
ol OF ﬁoﬁ@?rlt)lotoq{%fe@ﬁ% Hﬁ@ﬂhamainedmﬁouammtlfwm Wiat1hn Teldad
be illustrated by the follow ng non-limting Exanple..

Flijmdrtmwafbr Ihnt r?rmscul ar Treat ment of I nfl uenza with
eramyir The e ac t |

i ctiasmH: pRLavost ritE Hvsdt AR o Mo
V\@@h‘é&%&&*@} BRHCYQ PhuRehE]s, PR, ABiridehw@s ALOUSA ) Badhe

ective ‘when adm ni stered i ntranuscul arfy I n a nouse
i qunhposin avay iprepsreidrif setiloh Ovovdium cidendd forin pye erpgriments.

hi bi t ed d [
B iRk O PSSR h BT By O e SR D) o
1 3 OpA4tANhrd PRrinGeudd §§9§2{V§§ 11920 18 bedigs miméh@@hﬁii

that peramvir renmains tightly bound to
nﬁwrammdadasc&w@ﬂy\(P@u@zkt k)., AnathRieclem. 2% a&ﬁa% (A9P)). The

g;%%%gn@u -qe gl%ﬁ%geﬁgeg Iffb' 92?(1' ﬁ{h‘f rapidl %}c{, M@N}Xﬁi) is
cleaved by neuraminidase to yield a fluorescent product that can be quantified.
The assay mixture contained inhibitor at various concentrations and
neuraminidase enzyme in 32.5mM MES (2-(N-morpholino)- ethanesulfonic
acid) buffer, 4mMcalcium chloride at pH6.5 and incubated for 1030 min. The
reaction was started by the addition of the substrate. After incubation for 30-120
min fluorescence was recorded (excitation: 360 nm and emission: 450 nm) and
substrate blanks were subtracted from the sample readings. The ICso was
calculated by plotting percent inhibition of neuraminidase activity versus the
inhibitor concentration. The results are reported as the average of three
experiments. |

Mice were anesthetized with isoflurane and exposed to 100uL of virus by

intranasal instillation. In the prophylaxis model, drug was adminiéfered lor4
hours before viral infection; in the treatment model, drug was given at times
indicated after the viral infection. Each infected, drug and saline-treated group
contained 5—10 mice. All mice were observed daily for changes in weight and for
any deaths. Parameters for evaluation of antiviral activity included weight loss,
reduction in mortality and/or increase in mean days to death determined through

16 or 21 days.
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injection of peramvir (10 ng/kg) significantly
reduced weight loss and nortality in mce infected

no efficacy by the sanme treatnent reginmen. Additiona

ef fi cagy. s wgeizigfeﬁ{gep%@}aggb;m aSi @ Endi 078 YR kil

peramvir was “conpar

0 ddsexdt thkay /MYy SHHIN 19 ba AV VicRehay 317 S (183162 iffedrza Mirvs. '0ral
(2-20 n?/k /day) in preventing lethality in H3N2 and
HIERRt e REHRIHBIE eF eseltimigr (RierArethindniepiioragiade salime)

I pLectq 1 VLT e d,treat .i.nfluenza
L L e e

098td @tlyMbr 5 daysiunlesa thdiditd ) andaelo iRt akulaResth st wWdie
ability of peramvir to inhibit the neuram nidase

aédmipigtgredfl oxg Hopgrhefore VIMERGXRASHIPOr#h §miee dndiqpteg(@reatment

c 0 am. vi.r d _asel tam vir.carboxylate. The
" BB Soraf SRR Mt ot BER! BT pERIoPEIY Rine

C alehenent sdhedle. Pararhetef - studidd werd RekhieBORTH Mbftalltd afd/bf -
0.3 nM against N9 enzyne were not significantly

diiforease it mearhdayp Gydealal ues were: for peramivir 5.0 +/ -

1.1 n far. Qseltam vir garb | ate .10. 4 +/ -

and £ o QhaSTeispaYed b SRATI (i Badds fotian Laf. SHs.
| WhidagsZR, U8AGknd Sightd Stah{WeRido®R VeRasts2 D0TnasISCaholaaey,
wei ght and high nortality, and this decrease in body
wiag Rafaeh GAe| 23 &% Thi tespuesrpsedrty evalnite diffesencgsnih mean days

pul ary | esion score..The ~.the efficacy o
oA e R PR B Fais AP P0 t BsBo hfains e
O$RIIhasidyk tesbfd paimmm/ulﬁpw@bﬁltp&\@ng & Sdhie difRrdas 1B
of the weight |0ss, nean days to death and survi val
r ateaght lasa dyapdapn—Meier survival analysis (log rank or Gehan—Breslow tests)
were applied to survival number differences.
These findings, including methods, results, and discussion, are provided

in Bantia et al., Antiviral Research, 69, 39-45 (2006).
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protection against |ethality was observed in the m ge
tineention has bady deggrihydun relatisun th certeinembediney; ek

RSt Pl R E AR B S b R ‘?e%)éhféﬁ%

| b EAIRGU Whe 4rf BBt 18 ﬂﬁveﬁﬁ&lﬂi% subdeptiblerieadditlomdlt h a
single intranmuscul ar injection of ger amyvir (10 rTg/ kg)

chanfordkmenis eud thet oastaithef the details/desasi ead he\m@my eriagigd

gi ve amuyvir .ora for.5 days

I‘i%‘lslaﬁ‘pagg' th%flmg frgm hé pas é/%r 11?11 i e(liliFV aﬂ 8%? 10,
and 20Tﬁ@ﬁd@9>f@1§e Brr8d A aBd BT BAIRT! Rl sirhil @Gt fedhtsdin the
hours before viral infection with the HN virus.

Gompidxé D6 d@pribmgtﬂnmiqugmmm tq Teet ¢patresd tagevahol fhe gingular

aII none,.of e f|ve

t?‘ Fuﬁ‘i‘lcgﬁgsﬁr W&fe Iglicated RPN § le%ﬁ% cg]ﬁm;drl&g&ﬁ}d
p&ﬁft&&t TR 1R F pﬂs‘i‘ﬁ%"a*‘helvl/ng/\’/aﬁnahéfﬁg@tﬁﬂ Fe¢@tlainthgt’ age to
mce treated orall h oseltamvir at both 2 and 10

{ftﬁ kcgis‘:tagd E(Scppw-)cﬁd@thtpgyls (indo retaging “drclering g netligited to™)
oxi city were
e Sbeiros ol dieST iR EaetRs Ob viiats HESiaRy hBke €r e

intended to serve as a shorthand method of referring individually to each separate

value falling within the range, unless otherwise indicated herein, and each
separate value is incorporated into the specification as if it were individually
recited herein. All methods described herein can be performed in any suitable
order unless otherwise indicated herein or otherwise clearly contradicted by
context. The use of any and all examples, or exemplary language (e.g., “such
as”) provided herein, is intended merely to better illuminate the invention and
does not pose a limitation on the scope of the invention unless otherwise

claimed.
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Peram vir and oseltamvir showed a dose response

relati onship when the weight |oss of infected mce
w@@r/1tizeae was foll owed. At day 8, the maxi munPCEES2006/013535

wei ght loss in the 2, 10, and 20 ny/ kg

peramvir-treated groups wgr€,3-3, 0.98, and 0 g,

respectively. Additionall y—Us*eI tamvir provided a

swhhiigelaghé®ert Wi th the greatest nmean wei ght | oss of

1.34 and 0 g occurring at day 8 for the 2 and 10 ny/ kg

groups respectively Day 5 wei ght | oss shows a

o cat ob RERaHT s @RI B iBeu il (RBR-ERIRER (0

%dﬂﬂh@tehﬁg@ﬁ@ﬁa@twe@&mwﬁae ambmf@fcomfoaﬁd of formulaI 11, 111,
oseltamvir at 10 ng/ kg dose were eval uated when

aariVni stered 4 hours prior to inoculation with

H Nl virus. Gseltam vir provided only 30% protection,
which is not significantly different fromthe control
group f iih 90% of the mce di'® nt he

peram v’iﬂr\qvmr/leat ed group, conplete profection agai nst

| et hal i t ywwwas observed. The peram visr group di d not

show any sybstantdoal wei ght 7% 0f

I On the ot her eltamvir
gr oup : n| ficant weight, (25% of
imrtial weight), and only 3 oWl Gf survived.
I'n the s¥¢ wdel , a conpafison of single oral
treatnments a 10 nmy/ kg dose of either peram \gl r or
oseltam yvir was assessed. Peram vir provided better
protectlén ly with a survival rate %0%

whereas, only 10% of mice survived in the oseltam vir
gr oup. N LN

CO,H CO,H

NHCOCH; NHCOCH;

(11D ‘ av),

or a pharmaceutically acceptable salt thereof, to the human by an intramuscular

route.

2. The method of claim 1, wherein the compound of formula L, I, IIL, or IV

is a compound of formula Ia, ITa, Illa, or IVa:

\\\\\\COQH “\\\\\\COZH
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To determine if simlar protective effects are
observed using different viruses, the efficacy of a
wa@emghenzient ranmuscul ar i njection of peram vir WesST/US2006/013535
conpared to the oral treatnment of oseltamvir (g.d.x5
days) ipymce infected with the H3NZwirug hi this
study the was adm ni stered 1 hour lor to vira
i nocul ation. The single intranuscula:M;FigtnEnt of
peram vir &

a 20 ng/ kg dose provided afymost canpl ete
wsﬁggethality (9/10Q, survi R

/10 survived). The
af'most i dewbiical in both treatnment grougstin that the
osel t ami vi (Ilfa)eat ed mice | ost 28% of their wei@We):
(about 5.1 g) conpared to 25% (4.5 g) weight loss in
the perami vir group by day 8. hi the del ayed treatnent

' ﬁmai minhsts@ti on of a 10 ng/ kg
s@%é’k%rn&o%é‘g 0 §%§é@?ﬁb€éﬁr 24 hours or 48 hours
post -i nfecti on gave conpl ete protection agai nst
lethality, whereas, in fhe salipe graoup, .70%|ethality
s ob"@'@rm%ta‘?‘(f?ﬁaﬁ’én M%Enwh%rP ?V%@ﬁ?féﬁyé?rbﬁtanll %en%él
qﬁ%méo%n both 24 and 48 hours peramvir-treated groups
grven both orally (qg.d. c5 days) and by single

i ntramuscul ar injection, whereas, the saline-treated
group | ost

2.1 g.. Materjals and. net hods The.i pfl uenza
Mol P Hemeibed of Halm pewbaay Bagra bBedon S p Hertf BE2 A
[ Car e Culture Collection, Manassas, VA, USA
R

5. The method of claim 3, wherein the influenza is an H3N2, HIN1, H5NI,

avian, or seasonal influenza.

6. The method of any one of claims 1-5, wherein the effective anti-viral

amount is up to about 500 mg.

7. The method of any one of claims 1-5, wherein the effective anti-viral

amount is up to about 150 mg.

8. The method of any one of claims 1-5, wherein the effective anti-viral

amount is about 150 mg.

9. The method of any one of claims 1-8, wherein the entire effective dose is

administered in one intramuscular administration.

10.  The method of any one of claims 2-9; wherein a compound of formula Ia,

or a pharmaceutically acceptable salt thereof, is administered.
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Robert Sidwell, Utah State University, Logan, UT, USA
(A/Victorial3/75; H3N2) and were nouse adapt ed.

weorfitedt N9 crystals from A/ HLN9 ( NWS/ G70) avP@mnUs2006013535
were obtained fromDr. Gaenme Laver, Australian

onal . S . Lol e
pahog o e s hibiing AR i ety Il
obdmimeeidy areffdeeard BhitRtoreansolddnabapbasd (Hataulgh, I1, 11,
NC, USA). They were quarantined for 24 hours prior to

i AT BEti on and mai ntai ned on rodent diet from Harlan
Tekl ad and tap water. Peramvir, oseltamyvir,

osel tam vir carboxylate and zanam vir were synthesized
by Bi 0@Nyst_khar maceuti cal s, |nc. "B roasngham AL,
USA). Each conmpound was prepared in gterile 0.9%

sodi um chioride for in vivo experinmemts. A m xture of

5% i sof | ur apeN95%gHnxygen wa AF-e0\ aScon
ane [ . andard fluorinm @ as used to
FrfTwehza virus neuram nidage acyivity (Potier

R4 Vs, The

etar”, Anal . B Hchem , 94, 287-
substrate 6%‘15-?4-rrethyl umbél i feryl)- I

a- D-acetynmeuram nic acid, MINANA) is cl eaved b)f )
neuranm njdase to yield a fluorescent product that can
be quant i’ \?d?NHThe assay m xture cont ai\ﬂga"“'i' nhi bi t or
at various ncentrati ons and neuram ni dase enzyne in

|
0
32.5mM MES 'T'2- (7V- nor phol i no) - et hanesuf'koni.c aci d)

96 (

buffer, 4m\ta @Ol ori de at pH6.5 and Npatetl for
10- 30 ni gaction was started\by the addition of
the_s ate. After incubation _fo

() av),
or a pharmaceutically acceptable salt thereof, to the human by an intramuscular

route.

12. The method of claim 11, wherein the compound of formula I, II, III, or IV

is a compound of formula Ia, Ila, Illa, or IVa:

YNH HZN\fNH

H H

HN

", "
Z Z
Z, 2,

.\\\\\\COZH \\\\\\COZH

NHCOCH;  OH

(la) (IIa)
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mn fluorescence was recorded (excitation: 360 nm and

em ssion: 450 nm and substrate bl anks were subtracted
wo ewmiizel sanpl e readi ngs. The |1 C50 was cal cul BEBUS1996/013535

plotting percent inhibition of neuram ni dase activity

versus fhe inhibitor concentration. wihe results are

reporteé Me average of three expe%nts. M ce

were anesthetized with isoflurane and gxposed to | QO
ranasal instillation. |n%t
elHrug was adninistered
ection; in the treat

onncggach i nfected, drug and sal¥®estreat ed
group cont &illagd 5-10 mice. Al mce were obseriNa,
daily for changes in weight and for any deaths.
Paraneters for evaluation of antiviral activity

it)f'%)ﬂ%gcmicgm aécg ble'sefWedégn in nmortality and/or
i'nc y

ease I n nmean S to death determ ned through 16
or 2 1 days.Mce were infected intranasally with an

' | -90% | | .d f the Al /
38Ot ATt ke bR e R R
hﬁ%@%ﬁ&ﬁ%owa% peram vir or oseltamvir (prepared in
i'njecti

on-grdade saline) began 1 or 4 hours before
virus exposure (prophylaxis nodel) and continued once

daily for 5 days .unl ess di.cat ed. i.nal e.. . )
it 1 arlecarhnd oS Lher [aehea et bt nfibjtoy oyt s
hef i t ti i ndi ted (t t t
&ggg%ﬁqﬁngpigfxposure or a i mes indicated (treatnen

and saline-treated control mce were
i ncluded in the sane

15.  The method of claim 11 or 12, wherein the effective inhibitory amount is

about 150 mg.

16.  The method of any one of claims 11-15, wherein the entire effective

inhibitory dose is administered in one intramuscular administration.

17.  The method of any one of claims 11-16, wherein a compound of formula

Ia, or a pharmaceutically acceptable salt thereof, is administered.

18.  The method of any one of claims 1-17, further comprising orally

administering a neuraminidase inhibitor to the human.

19. The method of claim 18, wherein the neuraminidase inhibitor that is

administered orally is oseltamivir carboxylate.

20. The method of claim 18, wherein the neuraminidase inhibitor that is

administered orally is a compound of formula I, II, III, or IV:
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treatment schedul e. Paraneters studi ed were reduction
in nortality and/or increase in nean days to death.
wab@7datal was anal yzed by Signa Plot (W ndows RET/BRN6/013535
4. 01, SPSS Chi cago, IL, USA) and Sigma Stat (W ndows
Version 2.0, Jandel Cbrporatlon,m an Rafael, CA USA).
The /-t Nas used to eval uate di rences in mean
days to eath. Oneway anal ysis of vyariance (ANOVA) was
' 0 palrwnse
@ ¢€S i n wei ght
gg rank or
. 0 sukvival nunber
, 1 ncl u&‘ic??ga Pt hods
results, am discussion, are provided in Bantﬂg)et a
Antiviral Research, 69, 39-45 (2006). AUpubli cati ons,
‘pat ent swand patent applications citéd @in are
i ncor porgﬁzﬁgﬁerei n by reference. Wi I\g%én t he
f oregoi ng wpecification this invention®as been
de g ¥

mul tiple O L i88ns to evakus
pi er survival ana

bon to certain enbodi t bar eof ,
S“have been set th for poses of
t will be apparent tirose~skilled in

u &
ddi t i onal*“&fbodi ments and that certai'n of th tails
descri bed KEbein may be varied considerably w'thout

%ﬁR%{l&h{lﬁ?ﬁﬁc&e terﬁgﬁﬁlsghméré@ pl es of the invention.

e‘use o and "an" and "the" and

simlar referents | n the context of describing the
i nvention are_t
ilngulTde

administered orally is a compound of formula Ia, ITa, la, or IVa:

HZN\fNH HzN\i/NH

Hi

method oto clalm te1rrelilr(1e etnoeu%a(r%%lda?e ﬁaﬁlb%? that is

H

N//
z
Z

=4
“\\\\\

W\CozH aeoaH

NHCOCH; OH

(Ia) (I1a)

-

HoN

\\\\\\C OzH “\\\\\\COzH

NHCOCH;

(Illa) (IVa),

or a pharmaceutically acceptable salt thereof.

22. The method of claim 21, wherein the neuraminidase inhibitor that is
administered orally is a compound of formula Ia, or a pharmaceutically

acceptable salt thereof.
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and the plural, unless otherw se indicated herein or
clearly contradicted by context. The terns

w0 eownprizgi ng, " "having," "including,” and " conPEi/n§1006/013535
are to be construed as open-ended terns (i.e., neaning

T B
{¥Rlb oY tHans%ﬁﬁﬁsiefédS&awﬁs%am@naefeﬂtfbﬁmptm ey, of

erring individually to each separate value falling
within the range, unless otherw se indicated herein,

d h |
Zhect Themenion cheny pos of s Ry YR 1 PaipfiBese
ﬂ]%qufoP thafld a %}Tﬁhﬁ%ﬁjecd SeB¢{s Rafniber« for Gpko bedper f or med

I'n-any suitable order unless otherw se indicated
herein or otherwi se clearly contradicted by cont ext.

%geg“%ﬁa§§@§9 %¥953%5f§~ Qﬁ%f%%ﬁax?gnﬁﬁﬁ &%ﬁhﬁgggﬁse
?rﬁu]ﬁfotrtt}%[t id Adﬁhﬁﬂ??@&@oﬂaw id dMERIsioo fRdpdosdanot pose a

atiton o e scope of the invention unless
otherwise claimed.Clains What is clained is: 1. A

gg;g ? d&;&é (tgﬁrgggf%qrglg tg% 1\ﬁ/ 6151 lele%; grg%a:n}o}gc%lﬁ{ ﬁﬁifﬁl,lﬂggrﬁtion toa
%nlig,i @{pgﬁ{};‘gq@t%%%guﬁooflﬂé BE4 Bothpourd ofl fhimul@, I VAL, drlIV:

HoN

NH

NHCOCH3 OH NHCOCH; OH

HoN NH HN NH

HN
NHCOCH; NHCOCH;
y

or a pharmaceutically acceptable salt thereof.

27.  The unit dosage form of claim 26, wherein the compound of formula I, II,

IIL, or IV is a compound of formula Ia, Ila, Illa, or IVa:
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or a pharmaceutically acceptable salt thereof, to the
human by an intranuscul ar route. 2. The net hod of

w@ k@741 wherei n t he conmpound of formula I, [PCT/U$1006/013535
or IVis a conmpound of fornmula la, Ha, Ilia, or IVa:
(la) (Fa)(llia) (1va), or a phargpceutically
accept a ¥alt thereof. 3. The nethsd of claim1 or
2, whereiln the viral infection is ap influenza
i nfectionz 4, The method of claim3,%2whgrein the vira

i nfection s anefHfl uenza t\ype A or tf BYNAYf ect i on.
5. The neph of claim3 wherei N the uenza i s an

; i nf\l uenza. 6. The
nmet hod afcoanyorone of clai 8 1-5, whepeh noit he ef fective
anti-viral (ayount is up to about 500 ngy. 7. TH#8ahet hod
of any one of clains 1-5, wherein the effective
anti-vimal_appunt is up to about 150"Wgy. &+ The net hod
of any onefof clains 1-5, wherein the effective
anti-viralmwanmount is about 150 ng. 9. THge net hod of

one of ¢l n§® -8, Wherein the entir ﬂg&&hVe

W

NHCOGH; NHCOCH;

'(IIIa) (IVa),
or a pharmaceutically acceptable salt thereof.

28.  The unit dosage form of claim 26 or 27 that comprises up to about 500

mg of the compound or salt.

29.  The unit dosage form of claim 26 or 27 that comprises about 150 mg of

the compound or salt.

30. A kit, comprising packaging materials, a compound of formula L, I, III,

orIV:

HoN NH NH

COH COH

NHCOCH; OH NHCOCH; OH

@ uy
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adm ni stered in one intranuscul ar adm nistration. 10.
The nmet hod of any one of clains 2-9, wherein a
waeewpounzdh of fornula la, or a pharnmaceuti cal | yPCT/US2006/013535
acceptable salt thereof, is adm nistered.11. A nethod
for inhifting a neuram nidase in a i n_Jgonprising
adm ni st ehlrr/g an effective inhibi tory%nt of a
conpound of) formula I, I, I'Il, or I'V: ) (H (ILl)
(1Y), \ha ceut| cal | y accept able s t hepeof,
| 'nt ranuscul ar e met hod
1 I, 11,
; is a conpound of for Ha, | Tla5 or
(Ia) Ngdey (11ia) (1Va), or a pharn#it&tti cal
acceptabl e @&l t thereof. 13. The nethod of cl a(INgal 1
or 12, wherein the effective inhibitory anount is up
to about 500 ny. 14. The nmethod of claim 11 or 12,
mearﬁiaﬁna&at@ilfy%&épt@ole Bdli {hideOf, Yma itttidS foPadmdinibeing
nmethod of claim 11 or 12, wherein the
eﬁ‘nfa eompmmd tnm Immmrhy aripbamusoylagpete. 150 ny.

31.  The kit of claim 30, wherein the compound is provided in a formulation

suitable for intramuscular administration.

32.  The kit of claim 30 or 31 that comprises up to about 500 mg of the

compound or salt.

33.  The kit of claim 30 or 31 that comprises up to about 150 mg of the

compound or salt.

34.  The kit of claim 30 or 31 that comprises about 150 mg of the compound

or salt.

35.  AXkit, comprising packaging materials, a unit dosage form as described in
any one of claims 26-34, and instructions for administering the compound to a

human by an intramuscular route.

36.  Use of a compound of formula I, I, I1I, or IV:

-

HN HN

HoN HzN

NH

CO,H : COoH

NHCOCH; OH NHCOCH; OH
@ (I
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16. The nmethod of any one of clains 11-15, wherein the

entire effective inhibitory dose is admnistered in
wo@p@7iteanuscul ar adm ni stration. 17. The metPoOdUs$006/013535

any one of clainms 11-16, wherein a conpound of fornula

la, or a pharnmaceutically acceptable salt thereof, is

adm ni st gged. 18 The nmet hod of any opme of NHcI ai ns

1-17, furt "Conprising orally adninis I'ng a

neur am ni dage i nhibitor to the human. é&:ﬁThe met hod

of cI aim 18, \hi itorthat

erein the neur am n| dase [

hat is adm ni stered erally ijs a conpound of
rrrula [,negcts [ 1], or TV:(l) (P) (I11MPHY) or a

phar maceut i &)l y acceptable salt thereof. 2 1. (e

met hod of claim 18, wherein the neuram ni dase
inhibitor that is adm nistered orally is a conmpound of
T 8f MphdtmaBeutidaily Eéc'e abRsak ¥redf! @)hd Hahufabidi) ofld Va) 5
or a phar rraceutl cally acceptable salt thereof. 22. The
metedmdment fol aitranfkculahiajestion fdréngreasimgnlifniedpengancy or

| OO LRl S ot ster o0 OLRll X Bufbe IRtk

virus, by intramuscular injection of a dose of the medicament into each member

of the group presenting clinical symptoms of infection.

37. Use as in claim 36, wherein the compound of formula L I, ITI, or IV is a

compound of formula Ia, Ila, Illa, or IVa:

NEOH ‘\\\\\\CozH

WN\COaH WNCORH

NHCOCH; NHCOCH;3

(Ia) (IVa),

or a pharmaceutically acceptable salt thereof.

38.  Use as claimed in claim 36 or 37, in which the influenza virus is an avian

influenza virus.
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acceptable salt thereof.23. The nethod of any one of

claims 18-22, wherein the neuram ni dase inhibitor that
WO gooadmi2mi stered orally is adm nistered for upPCDUD06/013535

days. 24. The nethod of any one of clains 18-22,

wherei n the neuram nidase inhibitor that is

adm nistered orally is admnistered for up to 10 days.

259. Th&Jsews hladned inantaimo3fe imvhivhaheravidiBirdRienxerdrsiin HSNG,

neur anm ni dase jnhipitor that is admnistered orally is

a@hP AR SEROARSTCRln to 5 days. 26. A unit dosage form

that is suitable for intranuscular adm nistration to a

human, conprising up to about 500 ng of a conpound of

f dOnmul &Jsk as ktlajméd in angronddf claims §39,(ikwhi¢H ddch noemlzer of the

phar maceuti.cally acceptable salt thereof. 27. The unit

d GEHPPTESAHRDFYTRIPIGIMCP BUieqHoB T egeRves KBl UteBtipmgussilar dose of

f I, IIl, or rv is a conmpound of formula Ia,
I—lglfiéplﬂ%@g%m%rit'IVa:(la) (Ha) (1l1ia) (1Va) or a

pharmaceutically acceptable salt thereof. 28. The unit
dosage formof claim 26 or 27 that conprises up t

gﬁéut 5070 afrglagned My oRp 66 Figinet 340 or myreasing life, pectancy
m§§ g%ﬁ{:i&ng rng'éor%igﬁ inrg'el roag gfl{haﬁlﬁwﬁﬂ Hhef OB H&ETHAD B he ]g§(91p

presenting clinical symptoms of infection are treated orally with a neuraminidase

inhibitor.

42. Use as claimed in claim 41, in which the neuraminidase inhibitor is

oseltamivir carboxylate.

43, Use as claimed in claim 41, in which the neuraminidase inhibitor is a

compound of formula I, II, I, or IV:

YNH ”ZN\fNH
HN

CO.H COH
NHCOCH; OH NHCOCH; OH

@ ' ()

HzN\fNH

HN

NHCOCH;,4 NHCOCH;

(1) V),

or a pharmaceutically acceptable salt thereof.
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30. A kit, conprising packaging materials, a conpound

of formula I, I, IIl, or IV: (I) (HH(H') (I'V) or a
w@barirereut i cal |y acceptable salt thereof, andPCT/US2006/013535

i nstructions for adm nistering the conmpound to a hunan

by an intranuscul ar route. 31. The kit of claim 30,

wherein the conpound is provided in a fornul ation

suitt ablUsefagclaimed anelsioud Brin adudbrths hewtingrdasd 2nhifie ikat

of clal rises up to about 500 ngy
of OTREU ﬁ%@ é&?libiﬁacﬁ The kit of claim30 or 31

that c $ up to about 150 ngy he, conpound or
salt. 34. ilEe kit of claim30 or 3 1 at conpri ses
about 150wn of the conpound or saltu35. AKkit,

conpri si ng *pa aqb@g mat eri al s,

age, 24‘ orm as
one of cl ai ns

Lo, e o v (1) 1) (1) g
phar rraceutl c,(g)l y acc(:eth gg'l)(e sal)t(t?{)ereof in tHéa)

manuf act ure of a

ZNYNH HZNYNH

H

H

N///
Z

"
Z
=,

\\\\COZH WWCO:H

NHCOCH; NHCOCH;

(Ila) (IVa),
or a pharmaceutically acceptable salt thereof.

45, Use as claimed in claim 41, in which the neuraminidase inhibitor is a

compound of formula Ia, or a pharmaceutically acceptable salt thereof.

46.  Use as claimed in any one of claims 36-45, in which the source of the

virus is an infected bird.

47.  Use as claimed in any one of claims 36-45, in which the source of the

virus is a mammal presenting symptoms of infection.

48.  Use as claimed in any one of claims 36-47, which is for reducing

mortality.

49. Use of a compound of formula I, II, III, or IV:

26



medi cament for intranmuscular injection for increasing
life expectancy or reducing nortality in a group of

woreesmal24exposed to a source of an influenza vPETIES2004013535
i ntramuscul ar injection of a dose of the nedi canent

into eag gber of the group pressnting, clinica
synptons of infection. 37. Use as iﬂ\]ﬁai m 36, wherein

t he compownd of formula I I, IIl, owmIVis a corrpound

of formula Haodlla or \Va: (la) (1 %

(1V pceutical ly her eof .
med in claim36 or ich the

cl ai med i"F°€kafm 38, in whith the aWWﬁﬂhl?Wluenza
virus is H5l®, or a nutant strain thereof. 40. (Ude as
clainmed in any one of clains 36-39, in which each
menber of*™ gr oup presenting synpt ninf ecti on
recei ves onlly one intranuscul ar dose of the

medi cament.™¢1. Use as claimed in any off§ of claims
asjog life expectancy or i_lagH

Y
g treategdy@nal ly with a neuran1n|dasaw&£m|b|tor
(1IT) V),

ora pharmacéutically acceptable salt thereof, in the manufacture of a
medicament for intramuscular injection for increasing life expectancy or
reducing mortality in a group of mammals exposed to a source of an influenza
virus, by intramuscular injection of a dose of the medicament into each member

of the group.

50. Use as in claim 49, wherein the compound of formula L I, II, or IV is a

compound of formula Ia, [la, Illa, or IVa:

-

H

HaN

HN

-

H

=
“\\\\\\

"
Z
%

‘\\\\\002H “\\\\CozH

NHCOCH; OH
(Ia) (lla)
HZN\\\Issz:NH HQN‘\\7===;NH
HN HY,
z, “‘\\\\\c oH K “\\\\\\cozH
NHCOCH,
(Illa) (IVa),
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42. Use as clained in claim4 1, in which the

neur am ni dase inhibitor is oseltam vir carboxyl ate.
wa07Usr4Bs clained in claim4l, in which the PCT/US2006/013535

neur am ni dase inhibitor is a compound of fornula I

[, 1, or IV: (1) (H (pi) (IV) or a

phar maceutical ly acceptable salt thereof.44. Use as

c loan phaimacewticallymekptable sahiitlednedfhe neur am ni dase

inhibitor is a compound of forrmula la5 Ha, Ilia, or

IVa: (la) (Ha) (llia) (IVa), or a pharmaceutically

a‘S‘i ept ahlkgs %ﬁﬁrﬁe& PEAGRT 49 4 f tfd RRTEal ving i@idBvian
1, in which e neuram ni ase I'n |b|tor 'S a conpoun

oﬁnﬂmwmmeuia, or a pharmaceutically acceptable salt
thereof. 46. Use as clained in any one of clains

36-45, in which the source of the virus is an infected
bizpd. | & 36-4

| SQ hi gse a eﬁtgg}%} %e@%mt zgpwﬁw ira%u gﬂ?gwﬁﬁ 1nﬁu@ﬁ%5'5v1§1§ i¢R5N1,
ploesenttamtgtraiprtperents of infection. 48. Use as clainmed
in any one of clains 36-47, which is for reducing
nortality.

53.  Use as claimed in any one of claims 49-52, in which each member of the

group receives only one intramuscular dose of the medicament.

54.  Use as claimed in any one of claims 49-53, for increasing life expectancy
or reducing mortality in a group of mammals wherein the members of the group

are treated orally with a neuraminidase inhibitor.

55. Use as claimed in claim 54, in which the neuraminidase inhibitor is

oseltamivir carboxylate.

56. Use as claimed in claim 54, in which the neuraminidase inhibitor is a

compound of formula [, II, III, or IV:

HoN

YNH HZN\‘[4NH

HN HN

CO,H CO.H

NHCOCH; OH NHCOCH; OH

@) Gy
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49. Use of a conpound of formula I, I, 111, or I'V:(l)
(H (in) (I'V), or a pharnmaceutically acceptable salt

wo b@reoR41 i n the manuf acture of a nedi canent fRECT/US2006/013535
i ntramuscul ar injection for increasing |life expectancy

or reduckN ptality in a group of | 5, exposed to
a source of Tan i nfluenza virus, by int rai%jscul ar
injection ofy a dose of the medicanment ipio each nenber

of \t he group. : g as in claim49, wherehq the,
conpet al, I, I, Vis a coppound of
formul a a1 11a, or IVa: (la)

(1 ~0r a|pharmaceutically acceptdbl e |salt thereof.

51. Use as"“€P&inmed in claim49 or 50, iY®hich the

i nfluenza villls is an avian influenza virus. 53Vse
as clainmed in claim51, in which the avian influenza
virus is H5N1, or a nutant strain thereof. 53. Use as
Cloah phgrmdte@ivallp asceplablel salt migerdd¥:- 52, in whi ch each
menber of the group receives only one intranuscul ar
dose of the nedicanent. 54. Use as clainmed in any one
of<~cl ai £ . ' ' OF.
ST 07 a8 Bried 0Ntk 154 BGAA ché hEn B RRERENRYRY o0
mMeseosndéf fohfulg IQUNR, Iila, or [Va:

‘\\\\\C O,H

NHCOCH; NHCOCH;

(ITa) (IVa),

or a pharmaceutically acceptable salt thereof.

58. Use as claimed in claim 54, in which the neuraminidase inhibitor is a

compound of formula Ia, or a pharmaceutically acceptable salt thereof.

59.  Use as claimed in any one of claims 49-58, in which the source of the

virus is an infected bird.
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are treated orally with a neuram ni dase inhibitor. 55.
Use as clained in claim54, in which the neuram ni dase
WO pdw7hier is oseltam vir carboxylate. 56. UseP@EUS2006/013535
clainmed in claimb54, in which the neuram ni dase
i rRi bi
(PO (g R Sflog R0 3o BE ABETH 38 ip irhoh b o of the
s &lruis ishememial présentihg sgmptonas ofddfectiorc| ai m 54, in which
t he neur am ni dase inhibitor is a conpound of fornula
la, Ha, Ilia, or Iva: (la) (Ha) (Ha) (lVva), or a
phar ma as
T o e oo BGESRRENL Bl o, SOSHEh s PfreckRe
| piurbilitor is a conpound of formula la, or a
pharmaceutically acceptable salt thereof. 59. Use as
clainmed in any one of clains 49-58, in which the
source of the virus is an infected bird.60. Use as
claimed in any one of clainms 49-58, in which the
source of the virus is a manmal presenting synptons of
infection. 61. Use as clainmed in any one of clains
49-60, which is for reducing nortality.
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