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SUBSTI TUTED 2- QUI NOLYL- OXAZOLES USEFUL AS PDE4
I NHI BI TORS FI ELD OF THE | NVENTI ON The present

WO pwsniiess rel ates to substituted 2-quinolyl - ORERUBHE5/017293

t hi azol es, im dazol es and razol es har maceut i cal
cormoEROCHAS EORE0 T YR Lk v M58 giaces
inhibitors for treating a variety of d| seases such as
allergic and i nfl ammatory di seases, CNS di seases and
diedb 6f 8. InCandsmat i ons with other agents useful in the

treatment of several diseases are also claine
BhisKkaram eisespitopiosesclonsaating a mefalpurfage, whereip gaid process

e P DRI 18 PR CED p i

EQ6Hf 4 FE) 3ciS BPeh Bnﬂﬂx@ﬁ‘dlteofam deriviitiva mfiat fatty acldl (t9.a salt of a non
I nhibitors of PDE4 are useful in treating a variety_ of

dolymssie sromatis| agith, ) aptipeally, @ nam@nicraT|aainmia By factant, and (d) water.

G P B, S0 B RS R RGPy

eRdidues Whl&%?ﬂ"d@s Rbhtaétingathe ntbitdl GLaae exposkto the barrier coating,
5, 804, 588; sul fonanm de-substitut eds&w nol yl PDE4

it Witerotoremoge disien datihave dogositedFdten gpplyiagdhe barrier coating to

benzo15 t(sged) het er oaryl - substituted PDE4 inhibitors
FrUF88%d in US 6,069,151 . SUMVARY OF THE

I NVENTI ON The present invention relates to a compound

havi ng the structural fornmula lor a pharmaceutically

B@clegxtoabﬂe)fﬁmﬂnvsntis@l vat e thereof, vvher ein Ris Hor

gl?lél%{y%ﬂ %F (a& cler%réat} érloRﬁrie su%fﬁkyl ll@@?ﬂce often develop on
nfetAPD)satkods a8 haté € DRrehddREq; TR3 @r&rﬁ‘hla’ireﬁ‘ roblem in the container

I ndependent|ly selected fromthe group consisting of H,

ahdkydrgo mddstoyal kyl and -C(O) Cal kyl; R5 and R6 are

i ndependently selected fromthe group consisting of H,

al kyl, hydroxyal kyl, al koxyal kyl, nercapt oal kyl ,

'I%own e Such r@z&ies c% 2 gﬂlove@(ﬁ@hmieka‘l’ burBdes bﬂl@)aﬁﬂlcatlon of
3R44; t is 1 or 2; is H alkyl, alkenyl,

hymiomq/sdlkqnlts,, exgymmraallayids | atsoxknaiioyt apploribatrier klgernts to the metal

7- phenyl ) al k
SR OnGP Ml born B L TER AR o iy gy peing deposited
%g&lxdfs%béadf kid weBlhyive NEHRRARSS a?é/@lg&ﬁl-%‘ééd barakPaldk¥ld by RoBo

heteroaryl, R23-heteroarylal k
RedGiuestRIB MG Podnoat kyd a s{likese-haseé bawige hidtolkd/ by Bloky/Corning. One of

o BRE g Tl SRS BLHL o BT3B Y s producs

5 R23- het I
}% th%?(%ﬁm}( %%Q%%E%R (- al kyIe ?IE OO)ar)(/R%%
het erocycl oal kyl ); -al kyl -N(R30) - C(O) Qal kyl
_Lg%st term%FQS%S’)@re )e;tce@Nj% % ?SQRY%R%]—O&Z}" {tér%ﬁggbéncge%) s%l:elf&l)rhprising (a)
aﬁle{?ﬁ}n ﬁ%@%’;@f‘t Qxd&ﬁ é’}?%ﬁﬁ(&' e kY la) derivative of a fatty acid, (b)

- al - 7- phenyl)
‘pﬁfklyibl'yN( B0 pf G- lémﬁeﬂmbmnmimw@d and (c) preferably a nonionic or
- al kyl - NCR? al kyl ene- CR" t eroa
ﬁalolk%ﬂ SURF i PR HOr O P IRCIST CREUS CCFitse Ay g par of a
ky! 1+%2% Y
ﬁg#ﬂfgﬁ)m?gf k’f té]%tzdgﬁﬁgét et%%ogr(ilr%égést tat Fhe composition can
Joaldsycﬂ aN@R&@ﬁn@%{ ahai@és o foytetrioive atsidues ,such as cement, which has
al kyl - SO2-al kyl -, (R, 35 -phenyl al kyl ) -S-al kyl -
(dﬁmféstyalakwal satfagecyl -, (al koxyal kyl ) - S al kyl -
-al kyl - CO2-al kyl , R45- hydr oxyal kyl , di hydroxyal kyI
substituted by RLh7' - benzyl oxy, di hydroxyal kyl
substituted by R17-phenyl, al koxyal kyl substituted by
R17- phenyl, (R17- phenyl)al kyl substituted by -CO
2al kyl, (R17-phenyl)al kyl substituted by -C(ONR
30)2, alkyl substituted by (R23-heteroaryl) and
-C(O NR 37R38, hal oal kyl substituted by CQ2al kyl,
R12- cycl oal kyI (R12 cycl oaI kyI )al kyl, or R7 and R8

o T a g
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COPD, asthma or cystic fibrosis) in a patient in need
of such treatnent conprising admnistering to said

weadoseme3a t herapeutically effective anmount ofpat/Ub®as017293

one conpound of formula I, or a pharmaceutically
acceptable salt or solvate thereof, in conbination
WA bitattonk e@ptiorQitears dwgdgbisted BY Rfdregtef r om t he group
consi sting of: glucocorticoids, 5-1ipoxygenase
i nhibitors, b-2 adrenoceptor agonists, muscarinic M

ni , rinic M3 antagoni sts, nuscarinic M
gg%ﬁ?@f%?fﬁﬁgﬂg%ﬁgﬁbnists, LTB4 ant agoni sts, cysteiny
| B Oiven @O rélafea 3o nirodess & OEiRRN htt® strfalDEdherein said process
i nhibjtors, PDE inhibitors, elastase inhibitors, MW
| G9RIPBIsestontacing 8 pietal isprefacs with @ bartibi ecatisg cphpsphgl | pase
D inhibitors, histam ne Hl antagoni sts, histam ne H3
ant agoni st s, dopam ne agoni sts, adenosi ne A2 agoni sts,
NK1 and) NKZnamdia@ e SlaSfattfFABAoPaR8aNeShR of §AEHRRE bPa fatty
agoni st's, expectorants, nucol ytic agents,
decongest ar®cgl; anti oxi dants, anti-IL-8 anti-bodies,
anti-IL-5 anti bodies, anti-|gE antibodies, anti-TNF
anti bodi es, |1L-10, adhesion nolecule inhibitors, and
gr owt b or HOARSS a hbh polyeHBhldihtdlaEfy; Provi des a met hod
of treating nmultiple sClerosis in a patient in need of
such treatnent conprising adm nistering to said

patient, a therapeutically effective anpunt of at

| east rz%>ne é’BE'B%ﬁﬁ’da BPRIPRIEion prjopic syrfactang Y‘Hﬁ@@ﬁﬁf%%ﬂ fp 20;

acceptabl eagalt or solvate thereof, in conbination

with at | east one conpound sel ected fromthe group

consi sting of glatiramer acetate, glucocorticoids,

nmet hot rexat e, azothi oprine, mtoxantrone, chenokine

i nhi bi®r s Y3§id CB2- sel ective agents. This invention

al so provides a nethod of treating multiple sclerosis

in a patient in need of such treatnent conprising :

ddhwibaimsr exohtmg tan baippljzdttoeny metslherfape Wt éaplryicularly useful for

eIfﬁﬁf've anmount . of g} Ieagt one conpound of formul a

steekjuriacesn MOSERALtigu Iy foy sebentta) Frefarablydhe gwta) serdace should be
fo . . . I i

R oy 10 LRt o0bh o8 SR B PRE T, coal, and

pyedlewposaka, whet thenbarrierecoasing fiampphad. nd isbbéivbdsnahe barrier

b-interfegon %Jatiraner.a etate, and predni sone. This .

CRES YV Ehoe PRFUSF SVHeBePlict i Wed! syriaces A5 painted or otherwise

thaugatoid arthritis in a patient in need of such

treatnment conprising admnistering to said patient a

therapeutically effective amount of at |east one

ompaound of fornmula I, or a pharmaceutically _ _
?@6&&%‘?@3@@8?5 %tjrtg% Brogsisds thag Fesishue thay fermmitiesthe parrier coating
i : : t r t r : :
0 1 ch 0B SO S AL AP SpPHPe inventin

refaeneswshingsssides ffam te, menl Suefacewih evated e O Walrier coating is
de and sul fasal azi ne), steroids

[ ef | uni m | e.g.,
B%Rl%f#éf’%% Séal wefpes s dhe bawer Ge%meksr?é@wé)ts) Fecome tacky or dry

b - ngs,.: i bhi:bi t.0r 0 h.col ds .
Skl EE PRV el AURL LS o hIBRERLS bR Prequires
befoer loadiag siescargo.c Regiduesdsf thdclirgatied 16atedtdag berrembi@iby water
of rheumatoid arthritis. This invention also provides

afterdne eEe s unleaded ndhe thidhmessfdhg basriergoating page o r0.5 mils to
i 1y L ent, i d of such treatnent
Egﬁ%§¥g$ﬁﬁaggﬁ?ﬁ?gﬁgﬁgﬁgﬁgo said patient a
therapeutically effective anobunt of at |east one
compound of forrmula I, or a pharmaceutically
acceptable salt or solvate thereof, in conbination
with at | east one conpound selected fromthe group
consisting of thronbolitics (e.g., tenecteplase, TPA,
alteplase), antiplatelet agents (e.g., gpllb/llla),
ant agoni sts (e.g., abciximab and eftiifbatide),
anticoagul ants (e.g., heparin), and other conpounds

- o .
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groups include pyrimdinyl-amno and pyrazi nyl -am no.
The bond to the parent noiety is through the am no

worisogess " Het eroaryl oxy" means an het er oar yl| PCF/US200%/{17293

in which the heteroaryl group is as previously
described Non-1imting exanples of suitable
Bl GUPRE VB o B BRI R PSR Dhbad P ks
ftheen BE 1eﬂ>b¥%ﬁ’shm§b§3rhﬁhgnorhﬂﬂr meyia. Ky | SubSt ituted
by CQRal kyl " means an al kyl chain substituted by a
hydroxy group and a CQ2al kyl group. Simlarly, terns
a h xyal kyl
Bl QYRR S BB S e P POV o PERRs fom
er BRBOYArg (ﬂirsoﬂ@mdubs’dlbﬂa’oéainh}dte ok e t:(bﬁtadel’@)and vessels include
R17- phenyl and al koxy" neans an al kyl grou
Borb@ftrs tand alystsye.d. Hyss dsoyn darepipbully cmfgp%rﬁeﬁlwas dyg fogm iron ore

: tﬁ %:ﬁcg([ne%suen Cpelspdfu ¢ gr? BE %\J‘épzﬁ glllc%hlé%:qu? (t)tﬁe';gsfahg €ln still be

?énlfdb'ed Gt Reaskiap ibehd badiieh Qdatu@xfmipbc&ﬁ applisditetthesnetal surface
fornmed when two adjacent R17 groups forma ring with

tordaiomgsbabullsargee Prienyhe );e*p],qige tsghigkes hetqlpetycl@pémore it may be

ttach t
ggcie?%&? ® ﬁtre Ianlii'gg é){egsgurgnw%ﬁri i< oﬁg | c?%% Qﬁfﬁcge% (Tt)rcg to Rfhove the
dafduaednae\asfaddhen t he doubl e bond is absent, i.e.

when a single bond is present, the one or two R14
substituents can be attached to the sane or different

in bons t ouble bond is present, only
Eﬁggﬁ§3&§ﬁﬂg??98§ﬁ?lgﬁﬂlbé‘attached to a carbon that
rI‘ﬁe Raide Qs bh?att?%@#@lls @r BRNMEninYYAR JRAeAnsdiveS of BE§TA0RK used in the

formthe dotted line indicates an optional double bond
hmrdefcoaterg atsofoemed\honneitialidgogd eatboxdic SCléb\Sélhtan amine. The

en, a bond rese 4 can be H
rr%arﬂwldamr D8 i g pr RaRed oG ¢ o ppbosyiic
Hkﬂa@mg%rlgas't §1xmaﬁ§ﬁrﬂtom%élr fuRétBhal Q@ugoweelfﬁcdidm‘mds Rnclude,
e adj acent carbon and 5is Hor phenyl . That
bst art net hmited Yo, lsapric dmid,Javriscacid, and pelmitic avide Mgt pagfgrably used
R8 to her I, n at an.o onal | St
ehdhy %‘Hﬁ’e’@étcl %C“ﬁ iy %tgi]erf t%%“%ﬁ‘@ efn r(tsﬁle ‘\Fﬁg tﬁfd r(tlfs spd their
GEPLiveE ot p%fér%l@l?bﬁ@ltdiéa@%)@h@ facfd: MEATED 8850 sold by Westvaco.
het eroaryl group fused to the plper|d|nyl ring.
Baermisefal derevatiTésantladapartpteaseradfinaleaigbstalltoult fady agidans
optional substitution with the specified groups,
radi cals or noieties, in available position or
?@é'aﬁrﬁ)@ﬁ edth tBrmk ﬁfeed'n@iﬂe Qalt 8f h RRty AP BF d@tvalE @idr&ST can be any
, stltuents groups or ri'ngs) in a compound,
prhesy wetirelary, e tehtfaryn ebiphatin eanghe. aslanpeseinghudgoalieylamines, for
n that there ¢

g&gﬁ?%}_cgtégétg gl&lﬁghm%wrean%eprﬁp}{l?xgaqe 33@ bf,lﬁfiamme aﬁcgnolammes for

Cill?sttzﬁlrcp]ag ?ﬁdnﬁ&h%oqlﬁrﬁ@en%?égéggih@;rﬂ@ ﬁtg% gﬁest%ﬁﬁthggﬁél: ﬁﬁl%n%‘ﬁohne and

apélohdglansine herRieferatfiyie ther artioonpesittictatioligine, or N, N-

i nt ended to enconpass a_ pr.oduct conpri.si t he
shrslylethanplamigeedi e‘ﬂf‘@‘hyt?“tlﬂ% speed” Hﬁgwn Fts, gjaminopropanc,
Ug s e.

"l B - AEAEE L RS SRR nhonypropamin
ingredients in the speC|f|ed anounts. The wavy line r

>- r nas a bond generally indicates a m xture of, or

either of, the possible isoners, e.g., containing (R)-

and (S)- stereochem stry. For exanple, neans

cont ai ni ng both and Lines drawn into the ring systens,

such as, for exanple:indicatesthat the indicated |ine

(bond) may be attached to any of the substitutable

ring carbon atons. As well known in the art, a bond

drawn froma particular atom wherein no noiety is

depicted at the term nal end of the bond indicates a

nethyl group bound through that bond to the atom

o e a e o o T 1 1. i
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conmpound 3 (54 g) as a white solid. Ms: G 7HL7F3N206
[Mr1]+ 387.1 . Step 3: SOCI2 ( 76.8 m, 645 mml) was

wacodwediseBs ough a syringe to a suspension of coP@EDUSIH03017293

, 129 mmol ) in dry CH2Cl 2 (500 nl.) caqoled to -45
iﬂheenomﬁ@f ﬁ?riepwlec itk A pg aS%to(% 623 aype qarRoxylafes,can vary
150 Rk T i Rl 2B 80 8t capor g
dhthe OBORYIR ik totingiao guaps bNthEHAThis(fBOO 4ril o ]am,cbreferably about
washed with saturated NaHCO3 sol ution (3 x 600 nl),
arited:2 repsengierably pbhquéddd and concentrated to give
conmpound 4 as a beige solid (43 g, 120 mml, 93 9.

MB: CL7H 5F3N204 [Mrl]+ 369.1 . Step 4: DBU (13.9
Bz feramll usyiss thddgdofiha ndngylynttge drematisadidibieahe afkali metal salts
conpound 4 (31 g, 84 mml} indry CH2ClI2 (300 nj) at O
gtbenz@uqa@we heygmewrt od gelt of g nen pdmerls ayagnatigy mb'ssed is from 1:5

gltﬁo 6V%a|nr§ drh\?elgﬁ% @%r ig’g)i% 3t a[»tE %g E Jélotfﬁoﬁ tﬁ%to&@e\&elgﬂt of the

H&lne(s40Qsdd, )no@ﬁ;ﬁeﬁ%ztdlyﬁﬁbmdl wtothHZCI 2 (2 x 100 m).
The organic |ayer was dried with Na2SO4, filtered and

concentrated to glve crude title conpound 5 (35 Q).
gﬁsppgirgng%agl%tpgént %f g}l’Jéf]bS nléer coi‘tltr ‘%ﬁq nv(gI edé'l %@q}&ﬁ? Qur@gc}ant having
¥gdrb 1§-1P1|pb1§hlllb/soalﬁﬂcz H(HBEﬁNﬂol[-M*' 1] Prdérably theSt wpfadtant is a
S 132 mol ) and benzoyl peroxide (1 .4 g,
ﬁolyaxynﬂmlqnemep@omewlm ROTVONIG SHIGACHIN.CRATINELIAR aBerpgeymolecular

g’&fé’%)‘?gggo LBz“’QBH 1%3'1(@&:' Brg?}%%ﬁ ré’%“ aa—@gtder\k/g\dpdér afl\qa%’dr?qh()be to

AR&bpRfe Fie SOAB6RANT:1 &AL 0N abRFerhbk) Grorh B: Uit A0: MaThe amount of
added and the product was extracted fromthe ageous

hewyienic\utfhct@Hace 2 fromxl:30® %l prefenebly figani € tp rlad thagggsupon the

U AIEA o R B e s

MBQZW&@S %V @xa"f}gilp%lé@vﬁl 85101 \Hrbéh &@inls And 9InSlegof dthOxylation;
Cl7H12F3Br N2O4 [ M+1]+Br79'8 1 445.1

anmzﬂlkalimetai;tsaalps of fatPoacadss far ek phplaadleigiagd. (20.6 g, 111

nol ) was added to a solution of conmpound 6 (49.5 g,

111 mol) in dry DMF (650 m) at RT. After stirring at

Fhe faRloudt & the h}%nﬁ@@&iﬂlﬁdﬁeﬂﬂs %th WeCbaAer cﬂﬁﬂﬁ? drd WitRinathe following

ice water bath (1 L). The resultant t)//K'Qlow

paTes: Eiotrgoeet(8) mdypledtye@edmeh @thonnt of Y to 3p@arts by weight

?)gﬁ gwgtg 6‘%5%‘9%@% gga&n%rgc%ﬁﬁ{s% §p9ef%égley ]éztmé[ %§§% &)elgeht and most
%%rhﬁ'lngtoom SirePbBwe Bt 2ompbndti(B) sHepicAlly d&dnn, an7zi?mount of

Sol uti on was ‘added to a sol ution of conpound

(i ) go tdl 90 partsropweighnhbakest u@BQ(hedemm@ ofrbjrrigr coa;[@g,omeferably 20
After the addition of B ture turne
5n 80 pret Py et @Qd}“i’%d’r‘if'&fﬁ?]&% ‘OT?fi’epﬁf@a‘iyt WS‘ﬁgt Comp"“em (c) is
?‘%ﬁ%q}g%‘@a@aﬁ&nt%& tRim 1 76 10 93RS b QveY@ﬁ b&RARIpBH &he amount of

ec , the mxture was poured into
ibagien@baing( 6£&(ﬁeratbl)l 1 fﬁl’ﬁapg«&i byowejght cinginest @refersbly 2 to 3 parts by
filtered, was wat er . and, dr

t"Y?égb(t1 g UG WS RSPy P St oty ogmegs Hpht 40 (o 85
Yg%éé)@ba% upof;%ﬁé'&m&l:rﬁw@%{e%odtmlfpé%aﬂé 4? 60 gg parts by

1 To a suspension of conpound
gvelght Tanamdsy prdﬁerdhsly SDG-6Q pdits togt \)lelghbrrpound 9
(3-am nonet hyl benzot hi ophene) (0.1 1 g, 0.7 mol),
DI PEA (0.18 g, 1.4 nmmol) and HATU (0.53 g, 1.4 nmol)
were added at RT. After 30 mn, the reaction m xture
was poured into cold water (30 m). The precipitate
was filtered, washed with watgr and dried under vacuum
to give crude conmpound 10 (0.45 g, 0.7 mol) as a
yellow solid. Step 2: The crude material of conpound
10 (0.45 g, 0.7 mmol) was treated with absol ute EtCH
(15 m) and 98 % hydrazine (0.22 g, 7 mmol) at RT
overnight The reactlon n1xture was evaporated and

o ' 1 o e n 7
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other. The antigens contenpl ated by the patent
i ncl ude, anong others, those of Hepatitis (all forns),

WOHB5/1Hl6%4 CM/ EBV, RSV, VzV, HPV, polio, infpPCEOZR)I5/017293

arasites (e.g., fromthe genus Pl asnodiunm, and
'Ehft h@@ewq,atleaeq '@P$t§0{‘Y‘1ﬁléqﬂdéhfﬁ@1%%de ADEN pausPRE e o\t about 30
[c I
ARt o d BRGEo ETIATEY, Brerthobodr 2
pylorl, V. cholerae, B. pertussis, etc.). Al of the
above references are herein incorporated by reference
YRWEIQN

in their entir EEENITEONRANDAB SN The
fgggent i nvention |sugpﬁgg%§$1to enhanci ng the i mmune

onse of a vertebra A need of prot ecti on agai nst
IV infection by admnistering in vivo, into a tissue
of the vertebrate, at |east one polynucleoti
WhACED N t he poIynucl@6&“3@“@@H6PV§%€SBKé(E}a%@P%CH)1550
nucleic acid fragnments, where the one or nore nucleic
acid fragnents are optionally fragments of
ppdon- opti m zed £odi ppUREINIC®S PRBoRbITVIORNCQdi plyoxygropylene-
or nore |V polypeptides, or fragnents, variants, or
derivatives ther eof . paibiexysthydeaatcopalyser inepionss surfactast sold by

directed to enhancin pgn
vertebrate in need oEAEEo?g%?uéﬁnéﬁhﬁﬁ%§ F@ig%?%%tOf and an
by adm nistering, inawryR, mblceuRrtivisge off t hisout 3800, and
vertebrate, a pol ynucl eotide described above plus at
| east one isolated | h@’dj@m@ﬂbﬁpmddbydéwlbmf ﬁ%@ﬁt wheye the weight
variant, or derlvatlv h
pol ypepti de can be, fa E.&?{F%P%ho-g %Oh &PP ? g aP\)/OUt 9tto 1a
reconbi nant protein, a viral vector expreSS|ng an
i solated IV pol ypeptide, or can be an inactivated or
SAldnht uated rV, —suchS@BOHKM§HDbW@ . in conventiona
IV vaccines. According to either nethod, the
pol ynucl eotide is incorporated into the cells of the
¥gEhebrate in vivo, ghffudbehspawnol ogi cally effective
anount of an i mmunogeni c epitope of the encoded IV
pol ypepti de, or a fragnent, variant, or derivative
thereof, is produced in vj utilized, an
i sol ated IV pol ypepti de d¢*334¥2559nt,variant, or
derivative thereof is also admnistered in an
i mrunol ogi cal |y effective-@ﬂnmagl [0018] According to
the present invention, the polynucl eotide can be
adbarnes t@rting vmstfnanulpnedduy mujngathetdompsaengs sé¢trferth in Table 1. The
(si mul t aneousl or subsequent. to t m.nistration
PmpPRENtss Bete: adfe\PY BRTIRERNY BRXing | tFi/f%g Wipe fiide vaen TEA,
Iqw ASTBNS BENAALPS THE I—Ij@frthé’ﬁzﬁrh&ecéahﬁ% Qb a6Egded by

e pol ynucl eot’i de céhprlses at | east one i mMmunogenic
epi tope capable of eliciting an i mune response to
influenza virus in a verte In addition, an
| solated |V pol yp%%%?ﬁ%hw Esﬁf;mmmﬁnt or

derivati ve thereof én use nprises at | east one

i munogeni ¢ repi LS eaPabt e of eIICI[ln R gy ne
response i N[qFpXEhiEBIARGSE-  11E 1 vV POl yPENU5860a@r
fragment, vah ATl penkhic BRBENYAL1 VE T her eof| BRGadieq by

the pol ynucl gpiR&S&CHaHel LI (PFIEET NOT, DE Higasane
protein or 'rdgnqg y vartant, or derivatfipgobdierieof as

t he i sol atedTV—potrypeptide which can be adm ni stered
according to the nethod. [0019] The pol ynucl eoti de of
the invention can conprise a nucleic acid fragnent,
where the nucleic acid fragnent is a fragnent of a
codon-optim zed codi ng regi on operably encodi ng any |V
pol ypeptide or fragnent, variagnt, or derivative
thereof, including, but not limted to, HA, NA NP, M
or M proteins or fragnents (e.g., eM), variants or
derivatives thereof. A polynucleotide of the invention
can al so encode a derivative fusion protein, wherein
tmo or nore nuclelc aC|d fragnents at Ieast one of
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protein, or fragnment or variant encoded by the
pol ynucl eotide is produced in vivo. The isol ated

wee@seises®dr fragnent, variant, or derivative tPer/e8005/617293

also admnistered in an | nolog §all effecti

mﬁﬁrbow@%aayﬂacweésﬁoa@ .f@@%%@ft@amée ltoa
?{ @f@ | hinRegd zté%%ﬁg){m %r Su%eaatm R84 @ﬁ%gmls were dried

sane S|nultaneous sequent to
aetniwu Bourat Tieem axde pdre of ?ohhhéd:eﬂnVntpthewtth @5 parts of water and
fragnment, variant, or derivative thereof. Non-limting
éRI&F?ﬁ'I ta dhegtreated siesl panshendiasunifepifd Papdle scope of t he
invention include, but are not Iimted to, NP, HA NA
M and M2 pol ypeptides, and fragnments, e.g., eM,
dgeicemieht@8s left @ dryasvehdiste MPhdruthe qranelaneery ahidnaz*.]irsyed with water
t hereof. Nucl eotide and am no acid sequences of
oMy e BETIAES boftismIke Gegentyas; capily rmaved tfﬂ‘i’ﬁbéhea‘l?ﬁ?ted panel, down
%(l)'I g!lr% NP On t]ﬁg %mnl.glh J I?ﬁe eh nt EH? 1 L&%Hddt% the untreated panel.
quences set ou e m/are type sequences
’EMenﬁKﬂymblﬁa oftthe c&ﬂéﬂt@(ﬁslrdmofz@ﬂﬂemaﬁe akattd pahdP aftélotvesh"]ng with
of Influenza APR/8/34 (HN) is available as GenBank
AB&8ssi on Nunber M38279.1, and has the follow ng
sequence, referred to herein as SEQID NO 1 :
AGCAAAAGCAGGGTAGATAATCACTCACTGAGT GACATCAAATCATGGCGICTC
AGGCACC
AAACGATCTTACGAACAGAT GGAGACT GATGGAGAACGCCAGAATGCCACTGAA
ATCAGAGCA
TCCGTCGGAAAATGATTGGT GGAAT TGGACGAT TCTACATCCAAAT GTGCACCG
AACTCAAA
CTCAGTGATTATGAGGGACGGT TGATCCAAAACAGCTTAACAATAGAGAGAATG
GIGCTCTCT
GCTTTTGACGAAAGGAGAAATAAATACCT TGAGAACAT CCCAGT GCGGGGAAGA
TCCTAAG
AAAACT GGAGGACCTATATACAGGAGAGT AAACGGAAAGT GGATGAGAGAACTC
ATCCTTTAT
GCAAAGAGAAATAAGGCGATCTGGECGCCAGCTAATAAT GGTGACGATGCAACGG
CTGaar
CTGACTCACATGATGATCTGGCATTCCAATTTGAATGATGCAACTTATCAGAGG
ACAAGAGCT
CTTGTTCGCACCGGAATGGATCCCAGGATGT GCTCTCTGATGCAAGGT TCAACT
CTCCCTAGG
AEENCTGEAECEEﬁAEENG£TGCAENCAAAGEAEWTGEAACAATGENGATGEAA
TTGGTCAGA
ATGATCAAACGT GGGATCAATGATCGGAACT TCTGGAGGGGT GAGAATGGACCGA
AAAACAAGA
ATTCCTTATGAAAGAAT GT GCAACATTCTCAAAGGGAAATTTCAAACTGCTCGCA
CAAAAAGCA
ATGATGGATCAAGT GAGAGAGAGCCGGAACCCAGGGAATGCTGAGT TCGAAGAT
CTCACTTTT
CTAGCACGGTCTGCACTCATATTGAGAGGGT CGGTTGCTCACAGT CCTGCCTGC
CTGCCTGT
GTGTATGGACCTGCCGTAGCCAGT GGGTACGACT TTGAAAGGGAGGGATACTCT
CTAGTCGGA
ATAGACCCTTTCAGACTGCTTCAAACAGCCAGT GTACAGCCTAATCAGACCAAA
TGAGAT
CCAGCACACAAGAGT CAACTGGTGTGGATGGECATGCCATTCTGCCGCATTTGAA
GATCTAAGAGTATTAAGCT TCATCAAAGGGACGAAGGT GCTCCCAAGAGGGAAG
CTTTCCACTAGAGGAGTT
CAAATTGCTTCCAATGAAAATATGGAGACTATGGAATCAAGTACACTTGAACTG
AGAAGCAGG
TACTGGGCCATAAGGACCAGAAGT GGAGGAAACACCAAT CAACAGAGGEGCATCT
GCGGGCCAA : 6 .
ATCAGCATACAACCTACGTTCTCAGTACAGAGAAATCTCCCTTTTGACAGAACA
ACCGTTATG
GCAGCATTCAGT GGGAATACAGAGEGGAGAACATCTGACATGAGGACCGAAATC
ATAAGGATG
ATGGAAAGTGCNMBNJDNSNNSKTGTGTCTTTCCAGEEECGEGGAGTCTTCGAG

NI NSNS N N
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depending on the prevalent strain or strains of |V
[ 0061] The partial nucl eotide sequence of the HA

weewsaise3onf | AV A/ New York/1/1 8(H NI) is avai PebiUg2085017293

GenBank Accession Nunber AFl 16576, and has the
{drimsni ng sequence, referred to herein as SEQ ID

NO 17: 1 atggaggcaa gactactggt cttgttatgt gcatttgcag

ct acaaat gc agacacaata 61 tgtataggct accatgcgaa
Wachi@acc gacactgttg acacagtact cgaaaagaat 121

gt gaccgtga cacactctgt taacctgctc gaagacagcc acaacggaaa
actatgtaaa 181 ttaaaaggaa tagccccatt acaattgggg

aat gtya . t g 4 CC .
R e A L D o LS
301 aachtaadpghe aieqd antrt gvitht Aleedaggati g drerasig
act at gaaga actgagggag 361 caattgagct cagtgtcatc
gtttgaaaaa ttcgaaatat ttcccaagac aagctcgtgg 421
cccaatgatg

agcantiagt “Gay (oasaaa ot fF BRpRARREZIAER EREM NI o fary
aagggaagct agidf acccaaa gcttagcaag 541 tcctatgtga

acaat aaagg gaaagaagtc cttgtactat ggggtgttca tcatccgcct
601 accggtactg atcaacagag tctctatcag aatgcagatg

ctiat dCt ¢ atsgl"t %ﬁggéﬁgolgx%%rié &x%ﬂ%?!': ali, grpggagatt
caccccggaa at agcagcg acccaaagt aagaggtcaa 721

gct gggagga tgaactatta ctggacatta ctagaacccg gagacacaat
aacatttgag 781 gcaactggaa atctaatagc accat ggtat

gct tt égcac WagRiat agagg ttctggat cc 841 ggtatcatca
cttcagacgc accagtgcat gattgtaaca cgaagtgtca aacaccccat
901 ggtgctataa acagcagtct ccctttccag aatatacatc

Qagt ¢ gt proRGOSAGHDT wherkirt thaanahlongfat € ag@alisaabstantially free of
caaattgagg atggctacag gactaagaaa cattccatct 1021

attcadat Sggggtctatt tggagccatt gccggtttta ttgagggggg

at ggactgga 1081 atgatagatg gatggtatgg ttatcatcat

cagaat gaac agggat cagg ctatgcagcg 1141 gat caaaaaa
gcacaqae @%&M&ﬂdiﬁ@wﬂ@ﬁtobﬂ%aﬂerﬂwﬁg gh grali imetdl WehRfate.
1201 gagaaaat ga acacccaatt [0062] The am no acid
sequence of the partial HA protein of |AV

New,.York/| /| HI encoded b ucl,eat.ides .1 to

218 egﬁtseisc?fsrﬁﬁﬂ‘m%‘)ﬂ‘%m s"OF“é’PP%i/X@ ¥ g’f"'&%‘?@‘%"?l%m‘“e salt of a
her ei t,p8a86Q | D NO 18:

VEARLLVLLCAFAATNADTI Cl GYHA>SWSTDTVDTVLEKNVTVTHSVNLLEDSH
NCK

CKLKG AR QL KA REERL bTASRIEY, YETRNRR ST GYPeD
EEL REQLSSVSSFEKFEI FPKTSSWPNHET TKGVTAACSYAGASSFYKNLLW.T
KKGSS
YPKL SHBY pMicsEITV Wikieiihe GEROGBLaYeADzYVSVGSSKYNRRFT
PE

i AARpKVRGQAGRWNYYWILLEPGDTiI TFEATGNLI APWYAFALNRGSGSGHTS
BAP  The process of claim 7 wherein the metal surface is the surface of a container or
VHDCNTKCQIPHGAI NSSLPFQNI HPVTI GECPKYVRSTKLRVATGLRNI PSI Q
SRGLF a cargo vessel.

GALAGFI EGGWTGM DGWB/ 4 GYHHQNEQGSGYAADQKSTQNAI DA TNKVNSV

| EKM NTQ [0063] The nucl eotide sequence of the | AV
A HongrKangl A8 2k Uailie Taaghuli Bi B, 6H5) whdeiaVidk lbakhe Rating also
GénBank Accessi on Nunbér AF046098, and has the
f ol | owbmgrisscueenfaetantr ef erred to herein as SEQ | D NO

19: 1 ctgtcaaaat ggagaaaata gtgcttcttc ttgcaacagt
cagtcttgtt aaaagtgatc 61 agatttgcat tggttaccat

gcaaacaact cgacagagca ggttgacaca at aatggaaa 121
agaatgttac tgttacacat gcccaagaca tactggaaag gacacacaac
gggaagctct 181 gcgatctaaa tggagtgaaa cctctcattt
t gagggattg tagtgtagct ggatggctcc 241 tcggaaaccc
tatgtgtgac gaattcatca atgtgccgga atggtcttac atagtggaga
301 aggccagtcc agccaatgac ctctgttatc cagggaattt
caacgact at gaagaactga 361 aacacctatt gagcagaata
aaccattttg agaaaattca gatcatcccc aaaagttctt 421
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t he pol ynucl eotide or nucleic acid fragnent. [0076] In
sone cases, an isolated infectious polynucleotide or

wopmseiss3aci d may produce ful ly-infectious vireer/us2005/017293

RArti eieSorbdtsolOflm QakherfIAAMY BirkieNcydfing Qoh@ﬁtﬁqrom 5 to 30 parts
receptors for the virus particles, i.e

non- pdynveigitvas ahaminé salsofanfatty acith () 9 tpd@q@rtprbamgld of a salt
wi || i nfect surroundj ce ver t he
super Rt A0n GONTHTR AGTEHE 2515 udIEPR b o] part BY weight of a
transf;grtQsht! nd Eohs 40hb &3 SR BE %@ ¥ Gvdt@ W€ said parts by
virus, infection wll take place 77] The terns
"repl |wraghtmga pstd npal Kt pade by oveight ef;barclalt ¢aagngucl ei c
acid" are neant to enconpass those pol ynucl eoti des
and/ or nucl eic acids which, upon being taken up by a
Agr m %f»g%%eégqet reffving &wsle%rn%aapsfurm@@&ﬁrmn
mul tip e.g., one oOr nore copies of the sane
pol ynucl eoti de or nucleic acrd I nfecti ous
pol ynucl eot i des . an nucle gh @re a subset of
repl i ¢&ti nGOPBFRE Fé‘?ﬁt‘?ld acﬁﬁ%‘ R BATEFLCogPNg SOmpRYng:
terms are not synonynous. For exanple, a defective
virus genone |acking the genes for virus coat proteins"-
may replicdte, engming saﬂﬁ@ﬁzefattylabldpmelnmpeselobf a derivative of a
itself, but is I nfectious because it is incapable
of medi ating t hd®®3fitesis of conplete infectious
virus particles unless the coat proteins, or another
nucl ei c acid encoding the coat proteins, are’
exogenousl| y2pr owi sdit@f a o p8lymienc emmtaicraceiodli nent s,
t he pol ynucl eoti de, nucleic acid, or nucleic acid
fragnent is DNA. In the case of DNA, a polynucl eotide
conpri sing @ )nuqtﬁ&p 2l d Which encodes a pol ypeptide
normal | y also conprfses a pronoter and/or other
transcription or translation control elnents operably
associated with the epti de-encq nucleic acid
fragnght . mneﬁwa@re@%tg@@@taéwa?e |“§%\Mﬁ%ﬁr a nucleic
acid fragnent encodi ng a gene product, e.g., a
pol ypeptide, is associated with one or mor e regulatory
slaquertieprodess otdlaitn Wawhasir the pletat uidagercested asisubktantidly free of
gene product under the influence or control of the
reguld?%@%*sequence(s). Two DNA fragnents (such as a
pol ypept i de-encodi ng nucl ei cacid fragnent and a
pronoter associated with the 5 end of the nucleic
acl d fTiREIedH ofdlsim DpehabintcoagodaaitdR)d an iafkalimktslttieoroate.
of pronoter function results in the transcription of
MRNA encodi ng the desired gene product and if the

tur of ' e

des. mF rrigtSe bEACPs R URAkdfelt) U HeRARRRR e sot of a
frame-ghifatidrut ation, (2) interfere with the ability
of the expression regul atory sequences to direct the
expression of the gene product, or (3) interfere with

e abjlit

s thegrddt ot TFub MW B ButSr BRubb i ARUA by
mrth a nucl eic acid fragment encodlng a polypeptrde i f
the pronoter was capable of effecting transcription of
tHat nlhel pepeesuieladn 1114 sdyeeit the mpsal py @ﬁrr‘g%rte ¢hay be a
cell-specific pronoter that directs substantia
transcription of the DNA only in predeterm ned cells.
O her transcription control elenments, besides a
pronoter, for exanple enhancers, operators,
repressors, and transcription term nation signals, can
be operably associated with the pol ynucl eotide to
direct cell-specific transcri@tion. Suitable pronoters
and other transcription control regions are disclosed
herein. [0079] A variety of transcription contro
regions are known to those skilled in the art. These
include, without limtation, transcription contro
regi ons mhrch functron |n vertebrate ceIIs such as,

1 . L, L . N | R T
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for enhanced expression in the cells of the vertebrate
of interest, e.g. human, by replacing at |east one,

woree/1138ah one, or a significant nunber, of coRPONESWN5/017293

the native sequence w th codons tgat are nopre )
16-equhe pipcsss qhsdainy eyheriy fe sprfagens thesttaceof a container
t hat ¥F££§g5g&§elVhriOUS‘species exhi bit particular

bias for c&rtain codons of a particular amno acid. '

[0098] In one aspect, the present invention relates to

ol ynucl eoti des caonprising nucleic acid fragnents of

P gn . .
¢ddonTBpprasesedf damsny 1 bgiZens: lihiloh ok AG sdsTqin/the barrier coating
pol yp [ ..Qr nts, variants, or derivatives
thereg$§c&ﬁ?ﬂ“:ﬁétéo %ﬁ'usage adapted for optim zed
expression in the cells of a given vertebrate, e.g.,

humans. These pol ynucl eoti des are prepared by

ilhcor pbe aracasy fcddias prhefeit thecbaraer Geadng RORHES fioRLS tof0 parts
t he vert ebrat f interest d -

provi e L Eaf ot ELETS LSS BB S0 SFUETET wolthi Bra sa
vect 0pfa @it pbYfderic &lrbiBatiapil] S{dIréttCl €b d0apirts by weight of a
fragnents of codon-optim zed codi ng regions which
encodeurfagtans| nsdefsomadl fo A Paftp Aynwpight of) satesnyaeregyaid parts by
derivatiyves thereof I QU -Usi ng the

pol ynuwc? f%‘g?ﬁe&gseediu o 83@ pg’ﬁM%B ‘g’? ‘%Bg?‘i‘?‘?@%é’t% é?‘l‘s@? host

cells to treat or prevent influenza disease in a
vertebrate. [0099] As used herein the term i o
18.0dohe processzefdciain il gvheesin orterip apeyed Aol the depesitrontaining
codi ng reqi that has heepn. ad I [,QN

the cBd YR i ARuRCERRERE Jobl AR SRR A of e
one, gaxggggohhﬁgngﬂgsu@mwa significant nunber, of

codons with one or nore codons that are nore

frequently used in the genes of that vertebrate.

[ 0100] Deviations in the nucl eotide sequence that

conpri se the codons encodi ng the am no aci ds of any

pol ypeptide chain allow for variations in the sequence
coding for the gene. Since each codon consists of

three nucl eoti des, and the nucl eoti des conprising DNA

are restricted to four specific bases, there are 64
possi bl e conbi nati ons of nucleotides, 6 1 of which

encode am no acids (the remaining three codons encode
signals ending translation). The "genetic code" which

shows whi ch codons encode which amno acids is
reproducedherein as Table 1. As a result, many am no

acids are designated by nore than one codon. For

exanpl e, the am no acids al anine and proline are coded

for by four triplets, serine and arginine by six,

wher eas tryptophan and net hi oni ne are coded by j ust

one triplet. This degeneracy allows for DNA base
conposition to vary over a wide range w thout altering

the am no acid sequence of the proteins encoded by the

DNA. TABLE 1: The Standard Cenetic Code Many organi sns

di splay a bias for use of particular codons to code

for insertion of a particular amno acid in a grow ng

pepti de chain. Codon preference or codon bi as,

di fferences in codon usage between organisns, is

af forded by degeneracy of the genetic code, and is

wel | docunent ed anong many organi sns. Codon bias often
correlates with the efficiency of translationof

messenger RNA (nMRNA), which is in turn believed to be
dependent on, inter alia, the properties of the codons
being translated and the availability of particular
transfer RNA (t RNA) nol ecul esg The predom nance of

selected tRNAs in a cell is generally a reflection of

t he codons used nost frequently in peptide synthesis.
Accordi ngly, genes can be tailored for optinal gene
expression in a given organi smbased on codon

optim zation. Gven the |arge nunber of gene sequences
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