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O L-1 NN WATER EMULSI ON | NFLUENZA VACCI NE TECHNI CAL
FI ELD The present invention relates to influenza

WO povsnesysani ¢ conposi ti ons and vacci nati on regi PEFEPNG/054659

I muni si ng humans agai nst intl yenza di sease, their use
in medicine, in particular their use in augnmenting

i Mmune responses to various antigens, and to nethods
of preparation. In particular, the invention rel ates
to infl uepzasvaccknNesEeRAPKESANG1aD-ANkUERZACKRBURATE
antigen or antigenic preparation in conbination with
an oil-in-water enulsion adj uvant, wherein said

oi | -in-yater. s j-uva i.se

netabollsagie ol Smﬁﬁ”eﬁhq%?%ﬁgﬁg Z@%ﬁ F%ﬁ%fs for
oppirepaklygaatotpb- amﬁyQEne stebohat FECHNI CAL
BACKGRQUND | nf |l uenza viruses are one of the nost

ubi qui EARESATETs € pridemtr IR THE WO d,7 Zarrectisng

both-ByRBRSsapdel kMEshoCko-hnbhoengasiesuktscihsa8 o
econom ¢ burden, norbidity and even nortality, mhlch
arerspgﬁsfﬂeawhlcmhearhbhuem@alQErys fenapcRNA with an
enng EedeVBQU em&%htg par%gghc ze of ago 125 Am
amet er > “Tt consrsts 5a5|ca?l o an i erna
nuekeatapsi dThe cetelgétrdbeemcbedclecad ( RNA)
associ ated with nucl eoprotein, surrounded by a vira

enP@FéﬁelhﬁﬁﬁhasPhﬁpauﬁlFﬁ?@?usﬁru@?ﬁﬁeSQﬁHlEkFeFHQP
9'MQQQEBE@E”%ha?hﬁhéntEah9¥€rugédtHgsté@h ?889&988 The
i s conposed predom nantly of matrix proteins and t
ouEEECRdeatnustEyrbhehoeuSdepseedthapldhﬁaperﬁakmance of

e

twhi ghkappear casbsphkesprdPfatocidnniml eAgalabhbhe in
surface of the particles. It is these surface

prB?éFh§UlﬁérﬁPcEPQPP?OPﬁéeﬁﬁeﬁﬁ@QPét|hrﬁ pPRgpanediol) .

E%rﬂ‘@e4§H61@@t59§B'81§B?85%505F r8 eEEefbgkagnza

types! Vifus strains are classified according to

hosteppestésnobfoti gralkgeegeaphrbosatesandayeansotatalysts
i sol ation, seri.al and, for influenza by
seRbEodr bl SEriper i edosimelin: gpat OF-richee RaeEiEnRa
su@5y9@§sékﬁkke§)c@ﬁgletm@nh@fsehéy@escéh@nhﬁhyh6¥ereused
been identified for 1 nfluenza A viruses [Wbster RG et
al . Evdlnutd erandved’sl Ggpasiss nfleudisss tA o gskict
M u e a
P Eeer 8 T o7 ot Fu RBYer T i Gbnza A VREqbeoT has to be
FbﬁaggéuteﬁlﬁoSubepe @ﬂlﬁie@bmehﬁedsﬁtbankaekpFbadedment
Qlls. Vi r ol §005;79:2814- 2852)., ruses of al
HAgﬁﬂﬁrN% ¥ubP9bB Chave beEn™PEEO éFEal FbhPAqlafPE t°
bi tdsarhut enkyithrgex §@bE¥P§§n§E@ £rbR, tBRdcEBY1yst and
and two NA subtypes ( and N2) have established
stebherlpﬂeagesntﬁ tW@ Haﬁaﬁ4©6pdnepﬂeﬁes|ﬁeehlgesk up
OnLy_onecsubtype of \HA-and gne of Ma-are pecgonised. .

or influenza V|ruses rnfl'uenza A viruSés evorve and
under go/antbgentievariabi thtyonant bnuedsktyokVFeyubnt is
Skehel J. The structure and the function of the
hefra§gFGti APntfrehBFane gl ycoprotein of influenza
Vi nys. AMeRe\eg %h%c@mdel% 28,3639 nt A Ak Qforator
effectlve proofreadlng by the V|raI RNA pol yner ase
| eadswhoch maghbeaaewepeﬂrémsmrepaponaeprops thatiganfilm
result in_a no- cid stitutions | £ ace .

gl yeBpr ot EPn %pega er red” “BAt f éﬁ?c dr fPE™. STha®s
SeeﬂapbeathrabegeeeﬂeCahtemﬁlﬁ@raak§eeﬁedcéypenete and an
antigenic variation. If two influenza viruses
simul taneously infect a host cell, genetic
reassortnment, called "antigenic shift" nmay generate a
novel virus with new surface or internal proteins.
These anti genic changes, both '"drifts' and 'shifts’
are unpredi ctable and nmay have a dramatic inpact from
an |nnunolog|cal p0|nt of V|em1as they eventually | ead

N a o o o - o o - R
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conprising an influenza virus antigen or antigenic
preparation in conbination with an oilin- water

werusaeose adj uvant, wherein said oil-in-water PO/EB2008/054659

adj uvant conprises a netabol LsablLe oil and an

emul si fying agent, and optionally a tocol and/or a

sterol, and erein said netabolisable o esent
Phe e B

i n°¥aPa AGREN 86584t S5 PEVeFOBF 2bal Bd 4S5ai g9

emuksi/tYing @gsnéva§o@5€§@nboteoﬁglgtbé&ﬁﬂt@O%ﬁeakeactor,
| evel of below 5 ng. Said tocol and/or sterol when

prébéntrampwmﬂéséﬁre|h1qﬁﬂ<$qmmﬂm¢ndéSéN%ﬁse@u gvelthgf first
be%@ﬁ’%%aﬁgr §9%E§Q£M th f898ﬂ§t58thﬁfE9§§D ?”E'Q%QIhead,
per s rain 0S€é | such
aSahaSSetpamlﬂg ﬂgeF@mghﬁ anmpheénaspectthherpaesemt

i nvention praovides for a vaccine kit conprising an

i nf Fliers Wilrlu Santlilgéh donpsitert 610 1afmi ntd-u second

Vi LYgp8RhigenhcePheRar abi engoppenent, 4opti onakh ¥naoverhead
| ow anount antigen conponent, and further conprising

fostceﬁmOﬁndaﬁtf@ﬂSSed@@huﬂéatadn1hDStpaS|shraﬁm containing
a as _herein _defin I.n aspec t he. .

SR T ACp 0P ARE TR ek RotorF LENG. bEBaBGE T bnCbf CARLation

I nblyuenzadi pryuBagenbcteenpesttben for a pandem c

S|tuat|on a pre- pandemc situation or an

i ntl@ pahidenild (0Seassnal s tSiliheathicsh GHiER dvhdde first
COHPE&%?%a@QHhXbBQtQHs'EEEHQMZQOVEBHﬁ Q”Eb@@ﬁdoalstlllatlon
antigenic preparation thereof wth an oil-in-water
enulsirbpaddptvann asnhenenngdeﬂkmédnelnaphpnatalandthe

i nventi t or .t he prodyction
USRS A R R IR
m xeRentiheiadjiuvant ed bARUPBREEBRLEcWt Rodthe reactor;
pharmaceuti cal | y acceptabl e exci pi ent, and providing

vaé@Pn@Hﬁﬁ%kﬁ%ﬂﬁ(ﬂ¥ﬁxﬁﬁQﬂﬂﬁrﬂ}%ﬁﬂﬁiqqﬂﬂﬁ:EYQﬁ?ead stream
}FU%B%Q Q?%Hﬁgg'aﬁgﬁiﬂlgg b8eRyReLd8SE +dBE ang a third
ntluenza virus may erived, Fant-aerlvea,

cedhscmﬂtateodebbvedmsostnaymbeoneemnbngaatkylepe

roduced. Suitahly the_influenza virus. antigen.is
egGHBPT 950" oF el POUGH UPe her FUAT fhohifoaFiRn overhead

aspectamt REr enksrpreybdedsan i munogeni ¢ conposi tion
or a vaccine as herein defined for use in the

trééﬁm@ﬁsuylkWEWéﬁﬁid@uﬁdcﬁ%%@ééiﬁaﬁge@qﬁﬁqmﬁ|anﬁﬂﬁm to
'”f8§ﬁ gnfouQFg d? ?ﬁ?Qa%§BSPEVEPEe'BVSQEeQH Rl 8¥a99§ng

f or e uUseé o Uenza vi FuUs antigén or ant
prppaﬁa&eanauhgneﬁé aadbanaekl ahd- mafeﬁrenuﬂssﬁmlaStlon
herein defined in the nanufacture of _an i pmuno

coRPoSPIFoRtT 82y, aNdaterHe; lF%rtFﬁefBPBFEcﬁﬁéglllatlon
agghpRsbmknEecthAncOr cdbseagercaused by an influenza
virus.In yet another aspect there is provided the use

of (a) Thd owEmumttreas ngerteiim defdayednast vildfl ddrezdirst
Vi ru ntigen or._an p aration.thereof .fro
SRS SRR TTAS i sl SR
adsuvashcascbasesnidef baedr loathefpanubastileaofoansteps.

i mmunogeni ¢ conpositiaon, or_a kit, for inducing at

| eB8t06nECoFNF) faRSEnPE6Ved EDIOT- E6FP/ i Aiingarbonation
re§899§9st'b%daﬁlk?@éﬂ¥e9a§b6§5£e”998r¥eb§§89@§eas'b')
an | nproved hunoral response, against said virus
anbpgenmersanEBgeﬁnd gonpusirheord Bhraahunapspeohpaced.

o L RO e L D LB BR PR B b Y E R i athe

HEEm@gtoalgﬁelgéth@ﬁesaapog@ debbpednsf oL rpafl echi 6Re
agai nst infection or disease caused by an influenza

virus which is a variant of the virus fromwhich the

antigen in the i nmunogeni c conposition is derived. In
anot her enbodi nent, there is provided a nethod or use
as herei nabove defined for protection agai nst

i nfluenza infections or disease caused by a pat hogen

mhlch conprlses an antlgen whi ch |s a varlant of that

o " o, .
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(out put pressure of about 850 bar)) could be adapted
by the man skilled in the art to produce snaller or

wo angaresss®l unes of emnul sion. The adaptati on coPdTEP®08/054659

achi eved by routine experinentgtion conprising the
measurenent of the resultant emul sion until a

reparation was_achieved with oil droplets of the
eGarPRd F GMLLARCIPR SACBI FOI ACWATEF SeRtI §FORSME han the

oi thapnd gmutsifherosheukd be knpantafyeouscEal I hRH. finally
The aqueous carrier ma e, for exanple, phosphate

buifefbd Sarrhk. dTREisizelien EhePopp an09V@téeﬁ@uﬁ§ream
“ﬂ&ﬂé? Ebe-staBl 600bbahh- %@585 g”HESk8809§? gpLienally

| ess t han m cron, rmy be £

sub$kgménalbyr86n666nas apﬁnenaﬂnyt$ubsbaethahﬁystream,
around 30-500nmin dianeter, and optiaqn

|
suBE?Bn%FaFPySi%oaéoénﬁPPnpaPﬁHﬁFePr %hatﬁﬁlﬁéﬁtiéaFB?r
abeutn 189 Ayl Brdiaget gr BScABASULEd-AY . phot Oon
correl ation spectroscopy. In this regard, 80% of the
oi | drd@iéﬁéa@ﬁrﬂﬁﬁ@%a$h@ﬂ¥ﬂwbéandﬁmmtﬁesﬁanggyvide a
optloggggyfnnre thgg gO@6ang opti ? nore ?n 5%%
of Pt Re“67] 8roBFer % Intinbef “are %n?ﬂln the ae ed
suzerbaﬂgesoxﬁd&eynasaﬁcn otat helpnesertdepventhgnai s
the fact that the conponents present in the adjuvant
of CRRBOTATIABgERTF 8 L ¥BAPOEEFBAE AR8 AB2FbREr SARDUARRS 1S
th@EeQ@deEEVEQH§|MapeﬁﬂaEhQthElH§§f9|2 §yk9§Qh¥ éérbonate
bel ow 11 ng netabol 1sable oil (such as squal ene),
exaanBCDetmeen1055nQ Qrngubet5n1®ah@yonoOcsngamgnaand and

oF Joky BRI Bnd B0 P B BHTRBROGF e SEET L SFOP R BHBRe S

bek@@@mr@d1t5 AYriper ahupasnhdpsei of clihe, PARUROYEAEC

conposi tion. Suitably tocol (e.g. alpha-tocopherol)

wheépebprasent is at bel ow 12 ng, for exanple bet ween
0.5 12 Mgt Al anty GaOSIH o fe Wie dventd on
conprises an oll-in-water enul sion adjuva sul tably
sabdhéaukdi bp sopposes aonepabphrsablenoit2ralaylene
annun%gof bet ween.0.5-1 Org, and an enul sifying agent

i nCahCahohht CBFPheEWeEn 0.4-4 ny, and optional ly a

togel incantappuny ehrbehwaenx04s; lak MY2-SUkt,abh¥ oxide
said emul sion has oil droplets of which at |east 70%
suﬁﬂ@bﬁycéﬁbpéé§@OBO@@b?lVﬁtehélﬁyrﬁévéoﬁléﬁePé@@U@ﬁ a
asbhanc1pBy Theyl.ONenthap-thersl gL enphont 089a2, 1ione
hunman dosé of an a j uvant éd i nmunogeni ¢ conposi tioh
wheoepansatd, ad;avamkymenprcseboaatelhnﬁnemﬁheyst-
en?ls'on adjuvantcong sin ngtaboll abl e oi

sui't abl ySSHaaPEenBY SE78°Fe éPX fef fhandit ﬁﬁmBQPe“tS from
hupma g?§@e §QEE@QkYe@§§ﬁ@§B Poordrh a0p9rd8ms0sBr8am
1-10, 1-1 1, 2- 4- 8, 4.5-5.5 (e.g. 2-3, 5- 6, or

9- anﬁg}HNEGabOErgéBVée@elcg@b@haﬁﬁnadds@atahyahother

© 99&258 s%hﬁl'”VGQEEOBOEES%édS%ré h“%EEmgasﬁaoétén (i1)
adj uva nnuno eni ¢ composition eréin sai
adpuvﬁﬁtmcaﬁﬁﬁkSESdaﬁtQﬂﬂatmomabeérﬁﬁuhssaleaﬂjUMﬁﬁhlnlng
conpri sing_an emul sifying agent, suitab

a
pol y6xgethyPBReCS6PBIEAR D o@lééFét(gaéglééaﬁﬁéénbgétoms
ors€9gxﬁ059a£§1§95§n%ataﬁyse Igxelrgep@ﬁlhaagt51ggseeﬁart
human dose, suitab between 0.1-5, 072-5
0. 4£5the. SlnstldQSOanaslng betgome Atlea@ tQ Bherrﬂastor,
ng% §nu|sifying agent per human dose. In still another

ddi ment the invention provi des a human dose of an
adj uvant ed i nmunogeni ¢ conposition wherein said
adj uvant further conprises a tocol, suitably
al pha-tocopherol, at a level |lower than 12 ng per
human dose, suitably between 0.5-12, 10-1 1, 1-1 1,
2-10, 4- 9, 5-7 ny (e.g. 10-1 1, 5-6, 2.5-3.5, 1-2 or
1-3 nmg) tocol per hunman dose. Suitably a human dose of
an adj uvant immunogeni c conposition according to the
|nvent|on |s where the 0|I-|n mater enuIS|on adj uvant

o o — = g o - oo~ T
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nore additional adjuvants or imunostinul ants ot her
than @QS21 and/or MPL. I n another specific enbodi nent,

wo b@sardosé n- wat er enul si on adj uvant and i MMUNOBETYER2008/054659

conposi tion further conprises an_additiona
i mmunosti nul ant which is a |ipopol ysacchari de,
SU|taeg a_no tOXIC deri vative of

Lipid A,
paltVtul drFyt hBShBQEhSF§FtlﬁbFBl GElﬁByBYerhead stream
paﬁbl@@kﬁrbysgcgﬁécMh@E@@lﬂ@ﬂ@ﬁh65895¥bd|b@k@aﬁ and a
(3D-MPL). 3D-MPL is sold under the name MPL b
d axesShiit AKFFnelBtoPbgbearsmN, Atrapd Fsnkeferhed

th L L
RLOUORN L1 SREHIRRL RS M T B Bl o
4, 866, @8éoaﬁdd4s912l@940n3&7M?heBd| pareby poonbteseactor.

CD4+ T cell responses with an IFN-g (Th 1) phenotype.
3D MPL da ﬁQﬁ?%ﬁ%Mﬁ%éﬁ- e dOSiftg X0 % e Sdgsent

di sgl.esedohn (B222021,1pA. -Chembgably bgnt§naoﬂb§9 @nly
of 3- deacylated nDnopKosphoryI lipid Awth 3, or

6 awylé@@dléhatmgnSIhthet@ohpoBerﬁen@edfafh@rphéseng
|nvent|o rt| le 3 used, Smal |

oot erer 8B RnrhBEh o8 u e el Bl TLoBE HoRRap ST igom the
becsheélkeattbteéeﬁlthﬁeugnsalg d2nonbtkbheed Suchhe
preparations are described in W04/21292. Said

| i BOPBPYSaAcERAPTdePYsteATASIB3DOMPLS Lan BéklisgRcafarbonate
ampunts DELwEERq1aR0aR0MY, (Rer (hupnadose) ofei e and

i mmunogeni ¢ conposition. Such can be used at a
Ievemomﬁnab@una251n@ aﬂbylexanpaebbBBMEeprQGuet3@8ng

su ween 2 1 be n 22 and

bR uant s SEaRata e by e el e tRt SE Taroa0 haC ar shan
ngdlbelam@hgeflﬁabo@;geankyneﬁeh@aaﬁoﬂgae ptotihet as an
I mmunogeni ¢ conposition conprises 3D-MPL at a | evel of
abeuer GaﬁgStF@ﬁmekanﬁh@ 5@?@E@nd555h51151ﬁﬁ 88i Pably
beE“B@Ea§t§§?1%4 qgcoﬁ95m§ QHPEeant SE {n8R9; 435894 final
or ~bet ween 2 etmeen and 11 ng, or
10pgodhnta AarthCueﬂbddahene, t hethamdnstdoseaof ohheequence

no eni.c _co ition conprjse at _a_l eyel _of
e PO B AR En bethet 10 2AAG7 - or ShE¥aEER

2 @nggngﬁeoﬂssﬁéh@be het wepht B8oRBds¥ rBBMOL n4aand 6+
ny, 5 ng. In another enbodi nent, synthetic
deﬁﬂeé@ﬂ¢é§l@ﬂ Frpindvaighethsed: asaébvﬂgﬁalca@@pﬂaéﬂans
[ t, .S g |
agan st4 P 3% aar BUEr MEe R PR E: B A Fadvly: i asion-
(2Mdeexyeb; 0ih2adeoxyaBef( Rl £B- dadecanoyhoxybetit acdecatwo

noyl.am no] - 4- gqphosphono- :

AT e by L anos st T ISP oS- B2RGAF BxYE PP ABRERAGy LANPAGST £
] a@r@gbuﬁgpxﬁﬁﬁgéMkﬁthg g?%@pmo§pQ@k?lenéngrbonate
95/ 14026) OM 294 DP
-3-- myu@ndéﬁéﬁuwﬂdxyteﬂ1éﬁ@téﬁﬁy1éﬁnﬁmﬂtﬁmﬁxousiaz@e

X decan an: 1

lag Lo S CHY hy s genopHBaPhaL &5  EreBecTeasdE ™
andh&{‘@ ﬁ@ﬁ/O]ééZf&)rﬁNﬁlBﬁrMﬁ’gAﬁh@F’réaBSﬁLon98§; b3-bRuct is
- dodecanqyl oxyt et radecanoyl am noH- oxo- -aza- -
[(ﬁ?mQVﬁQd?BQVtE??agéﬁéﬁoir%n?ﬁBYé%E%nCirb?@aH?oPr@dUCt and
- di- by dre98nARBPSpA t@u%@e&@en@%?@@@é@”@@éﬁ) ﬁM@cher it has
01/46127) Other TLR4 ligands which may be used are
al kgenGacndamhatdeyphesphateg {AGPsylsdehbasprhdsets to
di scl osed. i n WXO850399, or 6303347 (processes f
or SH5r SE1 BRVBF RGP AR B0kl Sa0ur el otety . FEn: rabryYSt the
RCBZ2¥ a0kt RE5BOnh et i phar prcedti caktymaccephpbbeegal ts of
AGPs as disclosed in US6764840. Some AGPs are TLR4
agoni sts, and sone are TLR4 antagonists. Both are
t hought to be useful as adjuvants. O her suitable
TLR-4 ligands, capable of causing a signalling
response through TLR-4 (Sabroe et al, JI 2003 p
1630-5) are, for exanple, |ipopolysaccharide from
gran}negatlve bacterla and |ts derlvatlves or

. " o Y
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or 50 ng) saponin (for instance QS21). Influenza vira
strains and influenza antigens, vaccination regines,

walomsngssssmd efficacy criteria Said influenza VPECTEPING/054659

antigenic preparation thereot gay be egg-derived or
ceII-cuIture derived For exanple, the influenza virus

anti ge i.geni c preparations thereof accordin
Phe Do B e R R G g e s e s

enbﬁyeﬁete@ngggpﬂeah@e, BY greM ngnknf LU@RABaYEr U8 tRat in
eggs and purifying the harvested allantoic fluid. Eggs

cahlperaeeantl arederd Farge nbabepsbap dhortdaodndelight
Al y deri an W
ger R e e R el Thor EERI 1 Z0Uf 1 87 biigy Bt
t heecuttus erfexpnessormednbhnantpi ni) uedzasviredslts in a
surface antigens. Suitable cell substrates for rOMAng

ChEJRF L Kol oY FBP U ExhRBe BogCki BBy CEF| SEHERCASD
MDOKpr (geh) Sofromeapekongop MOEKs MEKekhkengebbstoms

nonkey kldney cell's such as AGWK ceIIs i ncl udi ng Vero
ceBtSea@uﬁDamEé pihgstebl Lﬂhess dnsgmyledheASnannallan

cel | ge SU|taQ£e for the Q OT |anu nza

.cons Hence g siz la FO wherein
Vi Fus F-vaceti ne purposes e ce Substrat ed

al seibnetude (hutmnieethsreed. ONBCC5HCBE|Se@ﬁcébe

Per.C6 cell line. Suitable cell substrates are not

IlﬁP?éad?BaEeVl P Re¥aPpPBF éaaﬁbpe BPFnEP? gePpgasien unit
aSo§htﬁge@1§§Pr¥Hb58?ﬁ89£aékswéngo?Zb@67cehbwéb895 is

such as chicken or duck cell lines (e.qg. Bx cell I1ne
suchlasiEBly bngEBQQCdeseveuefabhyéhnekenrbpndUekls

m t I | | yded,
S ECEL R A i e et R F TR L s

en@@ﬂbﬂﬁ@htsaﬂnlQfEU@BZas&péH§t@bnaBEegenlC
preparation thereof for use according to the present

i nvent ife -mey Ss@egedpiqel vnfahesetsz & 0\d e esss@if tthe
Vh%?%s@HE'Qﬁvéﬁtﬁ§ﬁpaf§ﬁéﬁ”hf*E%éﬁé (dp an a{&er@@tggg
e Iment the i nfluenza preparation nmay con
anptESEntypeooéssnaetdeatedbedfbaenwalanmogendeSHmh as

i nacti vat ed mhol or purified HA and NA sub%? g
vaCC|n§F'%&@Fén a RATSGSOn® " A5G 58 /s TP Furtiivert 4
enbﬁdnnenglkymenénékyeezaan5U§aHBMn9el@nlbaea1yst are
attenuated influenza preparation. A split influenza

vi FOBtaFtepl ip @i Fascantt ghAi ehpreparatieon thepedfl tbree
usg, ? %ggggaE8 EHQIB&Ségatlhm%69£5890k516“b§§prné”11.

i nactivated virus preparation ere virus particles
arBldésnaptedly@thhdgtﬁagehésfed othedlfeagentsltﬁes. For

sol ubi | i se the |i |d enyel ope. it v I|t
vi PGSR ?rgEE?c pf eparst FBRsO SkhaReBrvaPe Dant ya separate

pf@Qﬁéegobihéféﬁﬂgﬁt§5k9n09fr@@@k@r'mb'U@Héacxkbéﬁ dioxide
either infectious or inactivated, with solubilising
coﬁ@énﬁré@p@ﬁetefl@ﬁ@ahpctbelmeﬁdéeopa@etefgeﬁté apdctor;
su gquent r v of al | ri t
so?ﬁgiﬁﬁgiﬁaggg % an soﬁép%¥anns £8 %éegb?rggw?Fppart of
matetdakeaByospl it virus antigenic preparat|on t her eof

is nmeant a split virus preparation which ¥ have

underg&ﬁ@ SO dedried S tsumst Rt ot dip RE S
spkhteMti Us g@hg§51ﬁ L@k ni ngemastoAbgbheoARt LGeRI s,
properties of the split virus conponénts. For exanple
whehtppodbcedheheeggsnethe sptaﬂyvtrmeynaySDebdepBeﬂedA

el PeEaPEtr o Eha-Sph Lt E0i s WAy bE dEpI BLod-F Fom - 2

hoabm@@bhe@estpﬁbBpﬂbsusAcsﬁtahnyh@ueaaanygenl@he
preparati on may conprise split virus antigenic
conmponents of nore than one viral strain. Vaccines
containing split virus (called "influenza split
vaccine') or split virus antigenic preparations
generally contain residual nmatrix protein and

nucl eoprotein and sonetines lipid, as well as the
nenbrane envelope protelns Such spllt V|rus vaCC|nes

I g, o a1
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than ever before and the regi ons where nost new
viruses energe, China and South East Asia, have becone

w@opsl1289s¢ r avel destinations in recent years. HGI/EP2008/054659

change in travel patterns enabkes new viruses to reach
around the globe in a matter of weeks rather than

hs r years. Thus t hese groups of here
SR ra BT LheGHor ol rvaEE, HarPORCER CpiBr obp elometcal
ag@bﬂﬁtlhnthéeﬂé@aHQS@ panderkenshtHabhORa®h1@st may be a
potential pandem c situation. Suitable strains are,
buPhABPNPNAINedOTBOURENLSICRERNBE2 HBROS RYRAKNPENR, ©.J .,

Fﬁ%@ a H7 de r

%%Om N3 §gm%gégg3reg%r§egl?gﬁcgggdayk ﬁl%h@g? 1b§
caWGSArepﬁﬁﬂed8rnEEgypﬂy6aldOFBhB WOiACSSéSV@DBEEGd in
Japan) and i nfluenza strain which

is
pandg EagtyarEhﬁrCﬁtétyﬁFnl§u§c8BPFBP8“thb€allde of
asggchat edrwbhifl 2 PANGEMLaSHM | heR8sT BRE1HEIHE EBch R can
short in this docunent as a "pandem c strain". The
|nbEueheaSﬁeeu@anemtfefenheanﬁveﬁnubﬁ eaﬂeebey feensan
CGFE%IT |n%§ggaﬁlonal crlt ria for g%cglnggo andaggs

are a prle |nYefna¥|onaI? Po®rmeastre“the cac? of -
|nﬁkueezabygpCtne3caSebﬁhegbﬁabavaryebleSmptesassessed

according to criteria of_ the European Agency for the
EvéPEé?PghYéPhR@HPEPhHW Profudes fof AGHER éseUltablY
(CeyﬁtgvﬁéZ%%éﬁ61 oMbt Leeobar o PEARLT Bbahy - bedh ehnake
Product s for harnoni zation of
reqbtaenedtSlterrhéhuenzacyagcahesl 4997¥p. Most preferred
CHWP/ BWP/ 214/ 96 circul ar N96- 0666: 1-22) for clinica
trpraPsIFerated Pelagnaalerreensiag B?é ¥dureghygt, n-propyl,

i nf acgi Ta he t

R e S N T R o
el deeyrpopul athensal 266 year$$ bfahhéeZhr Fodide. The most
i nt erpandem c, i nf] uenza vacci nes, ast

one OL t he
asBESSHERES PREFBEBRVEFsFBAR? XEFoFS E@FBéévaPEV h™

rapBospRbARLAt Bebn@Acl at e) shoul d meet the European
requirenents, for all strains of influenza included in

t he vacTétané?atlaHe/sm @]@dfrtheorre@lfthetdr ¢ ddalreactpregtser
U EPRaaL s Be b ELAoTa RS FhE BEBRLuaE SHaf hFSBnontun

protegliyen. [Beyeg W eb pbssiEQS t€&l coanleug thwesttalyst to
15:1-12% specified in the "CGuideline on dossier
st FUBEY aaﬁdrﬁﬁhFéﬁtt?%rmBéE@@nFét?hYFEeE?atO%céﬁﬁ%tor
”Hﬁgﬁébeg ag&ﬁ@é'%ﬁé'ﬁ@e@@beC@E'Qnsoigkh@PéNE$é4z
Aprll 5th 4, or nore recently

ENEA&E}&@%&M@WQGB&QQ/Qooshefcaﬂamaﬁt2®o7lenpreﬁedred to

" CGuideli ?hon fkglvagckgeghgreg ed fro vrrusggeg%ehof 2
a poFen Fal'To“catisé’a pandem ¢ 5V Fabfe
MMMbEﬂﬁﬁteUThBt%olh@nth@aﬁbsénaecaﬁb5ﬁ§mFtbﬁt@ﬁhtﬁ@la
for influenza vaccines derived fromnan circul ating
st FaPRSUfly peraftfelpatedehHatsa pandénréceardibat e
vageLne,5hoyhd1 63b . | 8ast) pberabhglt0 ehécggléeﬁtlggegt

i mmunol ogi cal responses to nmeet suifab all three o
thelcuhoéntMenandéCdBO$etmhgrbexsetengedatormesrease the

of CGRRET B! The® RREA" i A5 nB-HESLPH bes 1 RACSPEOat IBr

thattknyeasernt alpandenneytBbe pepulatepn, wohlabent, or
i mmunol ogi cally naive and therefore it is assuned that

al MUt R BelepivP Ehetét?@hpérm@@a@@ﬁeri@acennééihhﬁrieecl—12
fuIEiLIed gg Ea de c candi dat e vacci Eb exBIicit

r eGUftBneht >t tBF% PVt OPR PBFelGatci FP%N groups.
seronegative subjects is required. The conpositions of

the present invention suitably neet at |east one such
criteria for the pandemc strain included in the
conposition (one criteria is enough to obtain

approval ), suitably at |east two, or typically at

Ieast aII three crlterla for protectlon as set forth

— 'Y 1 o ~ N Va o ~
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per strain, and an oil-in-water enulsion conprising
squal ene, al pha-tocopherol, and pol ysorbate 80 at an

w@pmantssss between 2.5-3.5 ng, between 2-3 ng POTEP2008/054659

between 1-2 ng per dose. |In anether specific
enbodi nent, the human dose of the inmunogenic

conposition is ent aval ent i nmunogeni ¢ _or  vacci ne
NP ORR - Bn=toRBP TS e AAERBGEPEFAE et FRSOF Poftbupleo Do

|nﬁ§é§angﬁﬂt§bﬁyshéahﬂ? 6opbi opakkynbh 1Ak s HBBB) yal WO1ene

B strains (optionall roma different |ineage, such

asgﬁvgﬁﬂglvrctbe|@oaﬁalBYYaﬁﬁgata)tbﬂ@@@ﬁemﬁyS@ﬂépnbe used.

as d susceptible to be

asgg%FQ 8% ﬁg?haﬁggaﬁggﬁ$§a(optlonalIy H5N1 , HON2,

H5N8, HaNFerdHY;,, HIN/ alHAND,1 H2NZ2d HE@NEe IdaN2dmdom the

H7N1). Suitably the HA per strain_per dose is at_about
159ﬁﬁUPSGPF§bF§lPﬂeOﬁwpbeﬁ gppraral E%nalﬁomﬁanﬁuﬁ% kgpe

b
o ORy etk e Aoy g I e R R RY 8L UeBRh FaBhepol.
g??il aH?k&? a b9€££8€%da§9¥ﬁol§u'&?bg%o ?815@ﬂﬁﬁﬁatlc

Is at a out or below 5 2.5 ny or
behowohdhe aﬂﬁumaﬁtukésa@hé@&bﬁedveepegﬁlaaglénare Cr_g
particular as defined in Table 1. Suitably the
adﬁMRané poirposkl i on psrahcailbri h; datehassgulsipn

npri si ng squal ene, al pha-tocqgpherol, and pol ysorbate

solag BRCEADEAE©of B%FR%EHIsaédnﬁlXBBFﬁéeﬁh%r%Oﬁg ahg use
betweepn2ndqm91P8E 99§§ané@§9@055¥egyfuekhszné&b&ﬁkxge when
t he adj uvant conposition Is an oil-in-water emulsion
cohbeusihglsqaacénbonatphaStceopheteﬁ tanalbaﬂys©rbéveol

andZbsEeinet> fhcoerdaaess Pas, dul ol sh feE

Poar T FRlanatngy vent
speskftﬁeeﬂbadﬂygﬁt sbheibumansdpsevofiihheckaaunegeni c
conmposition is a pentaval ent |nnuno?enic or vacci ne
%E@@p@pgﬁ EBNPRPsPRGSRAGTHAYY GEFALHSEHAY tf Poi Phir ee
'nESGQQEQSQBGSAtétEQéng conbignal by HelN 4, .andntuoo1 or
H3N2 strains) and two B strains (optionally from a
dlﬁférEnbphnaéagé asdchoabltpbn1B/V'ctor|a and

B/ Y ta). abl t |
amﬁg?%grfeaf)ﬁﬁag &%I% I;}e er > allgtllrszlu% 6f %5elow)

angdoi $cns @@Eieag aQQM@nasubhabhyanp@tHAIﬁeéuahraaBeLSthe
at about or below 5 ng, at about 2.5 ng or below. The
adf uvaht 2ng ascdefi Adedthétethcandvehlpaft FELPaRSasontain
deglgeglkglggglglgl Sui tably the adjuvant conposition

an oil=in-water éenmul sion conprising squal ene,
al phat etepleraol 1,86 1ol lyeser lbhtcd 8G atsean aamaurnto lofent for

beﬁﬁge?a?%@e??%aﬁiggﬁﬁﬁggﬁgt?58|§d CReEREFpeanioY B8

COPRESELEBNYI SoAPeOhl/ 1 BneWgl €60 €MHh8l/ 6P OABHLEHPTecne
squal ene, F ha-t ocopherol, and pol ysorbate 80 at an

anBUKEC b Bé@%@eﬁughssslseng ipeteen 2hg hgZapdkylene

be e v Cc

L0888, T4 B BE, 0008, R PSSENLELY, LAOSRIALINY Lo ey
|nbéumuzaethpmeogegﬂycomnp05|thenlc@nnnk§ﬂegesqﬁahenﬁay be

and HA wherein. the atio al ene; total apount

of PHAPY 4FPei AFden2a%s P§|555|ﬁ&?§3@8? §§O' n"eHePFange

ofmggggggp abgut 90490 or about 150-400 (e.g. about

200- 300) . %uch conpositions are suitably but not

excl USiR}f@lf)@IfaéTlWSéiH i tdre ledvderiey q@cfmr@tueonsamﬁdse@esats a

bal ances.r #apl 0RENLeLLy a0, LILpogenici Ly, | 1, 2pothet
Fent, “the | nVentr on prov

I maHeogent 1 canposi LthoptepNPLi$h Nngssquakenea and HA such way

wherein the weight ratio squal ene:total amount of HA

(all influenza strains included) is between about

50- 400, e.g. about 50-100, 75-150, 75-200, 75-400,

100- 200, 100-250 or 200-400. The ratio will suitably

be such that at |east two, suitably all three criteria

(Table 2) for protectlon mnll be net for a speC|f|c

——y p— = 1 - o —— P~ A
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el derly or yound children subjects. This
characteristic may be associated with a higher ability

wo ooosaspend agai nst a variant strain of the stPEi/EP2008/054659

present in the inmmunogeni c conposition. This may prove
to be an inportant advantage in a pandem c situation.

For, exanmpl e an | nogeni ¢ i nfl uenza conmposition
CORBRFSPRGCabe| balt SORE. BHRAERTEOSEFSI no GPEFBREPRyLR the
anyi ot tHei s8i H2at8ohOpotWoRE EErsthai Rhstn MRY-RIRVIdEe
a higher ability to respond agai nst a panden1c
vafpahenafeenay ghehtbst rapd of saldepandéleni ehe catalyst
b t h
SERLDASL e ELLBCLoHPOR,SUbRALER XRECLAR A W50, 0E 1cne

adpavbnhedevaneunescohaostheonsednpat89§sa is in liquid
Al'ILndonesj an_strain and is capable eneti ng

créegmerPéeP.éecaharaFeerBgenﬁeaéFﬁgéannﬁne re§66ﬁ§ee
agai NSty QN&,e SUiitabl.e ML, thamone 0f id fdondlin@inSn of
such as A/Hong Kong, A/ Turkey, A/ Vietnam and/or

A Ahhohost pafngs) 1. Beeétrioncofacbosstirehsti vestBAilising
T-cekls . f oLl oning. vaceinat] on pht hotnflyenza, g

vaccCl neEoPPovvl ng Fassn ca tl‘l va en uénza vacci ne
adeiptstration 63emeeﬁa)stthemesustabsybebaﬂanab an

increase_in _the frequency of peripheral blood CD4

T- 8eFPECLespORdPRETPOSanti gehi L5V FERR Prepar aRi BnCase

(whabeevinug gﬁcéﬂbntlenhgeengstQagon§eﬂen@5999He to

the one present in the vaccine (H3

A/@anhnaﬁzmcﬂleetaEW$N 1Theteﬁbmecahédench/athBQlBls used,

B/ don 7197 e

| B A E Lk aE e BB  Eu b reur RRRGFER Ergoac

CDéllt@@nhelaﬁeoﬁeeheaulgt@eamnbanlsﬁhueﬁz9 BEr abMBined

classified as drifted strains (H3N2: A/ Sydney/5/97, H

1h§TChA$BéFJPn@#%é?ngofBcaBﬁ¥&ﬁﬁna§hFP@Oé6ﬁ99)alkﬁlene

copLLgs atéf19e5%898¥?5 PEOQHeC¥%aEt8?['S_aTe

restinulated wt nfluenza strairns classified as

shlft §kr&mm@r(H@N&ep&bﬁimgapmnekﬂ%ﬁﬁhpddENQcatalyst it may
xpert in the fi e i's

P e By B e B PER: rE o Luer nafhermo i

T- 6§Eb§yéhaka§f§e3988e80ate§99ngzgcboih BQEDbQQQéﬁtaﬁroess
drifted Influenza strai ns have been named in the

present @@é@hﬁﬁt_1§r@§§sﬁééctﬁvetabTMeaQMJm@ﬁﬂteﬁ catalyst
| niLuenaa composltions as described hengin, have,begn

capabl e show heterosubt yprc crossreac Vi y Since

t heeectsrobservabkedtross- teachevistyeagabfistadalftedthat is
I nfl uenza strﬁ a As said above, the ability of a

vatti He FeruGlation conprising at |east one pandenic
strai n R heeffedd waaaisst drddd Randeyd Gay

strain(s) nmay prove to be an inportant characterlstlc

i ncphgcoasetof beneeﬁresseﬁnsnsmehelyamﬁﬂhStheeabmvée 1,2~
obseryations, ;G Tocell epitapes ahared byodiltenents, cne
nfluenza s fains have Beén rdent frah

(CelideecE ptoaéss19985u|iﬁhbllp‘ﬂuaﬁlrle&0(>2): 24 th@2presence
Gelder CMet al. 1996 J Viral. 70(7):4787-90; Celder
cwpéet 251 1238850 300P oo 1g995 B@?l@? ?ﬁ@?tSEﬁf mpyg to?-
't§1k9ﬂ898989h8eprPE@Eékgélyth@hé'QhHﬁQtCQ@p8§t5198t

may be able to estab a proactive vaccination
stpaEegytagalasththeathneatao@ea hupmnOi APPlenzal.l mole

DRCET L Ph ofbF Po°bEPalTpt oplr B 804 Sr OF Re- onsdr ™=t

of a pandemc. It may al so be able to establish a
proactive vaccination strategy against circulating
strains that mght not exactly match the strain(s)
present in the vaccine conposition. In a specific
enbodi nent, the adjuvanted conposition may offer the
addi ti onal benefit of providing better protection
agai nst circul ating strains which have undergone a
najor change (such as gene reconblnatlon for exanple

rr e o
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haemaggl uti nin (HA) and neuram nidase (NA). It is
known that any difference in CD4 and B cell epitopes

whedosaessai fferent influenza strains, being usedr/By20oées46so

virus to evade the adaptive regponse of the host
i mmuune system wll play a najor roIe in influenza
vaccinatio T-¢C ared by different
ettenstlie ShAe RayB nEBnd; Rentr ?eaaFﬁ¥Haﬁaﬁefs@816 1,2-
fogleyggﬁgeoxgggder Cet al. 1998, Int I mmuno
10(2):21 1-22; Celder CMet al. 1996 J Virol.
70(7) Frg7 19@ adrry l@sled er< 109 éthadl 15199 VENadolin 1985

B9612LeA000-000) s L 8, 8PeEh (i g EODOULIRILenligyide

e”b boods on

accination 1s na y “usi conposi
“hb§8f§995§yn§t391éﬂé|Hﬁﬂéé Mh&%éroﬁr§5918§8'8x1de, or
preparation thereof whi shares conmon
epintspeseni bh Bhehlﬁtheﬁiéyienasoamﬂegen or antlgenlc
preparation thereof usedfor the first vaccination. The

i nvent i'61F t4RFS Trénatods G e diseicke tHeh fghdgenied kylene
copgposkt i OnCOAPLE §i AY hQ@nQQth £H5£U€Héalvbtg§k9ﬁene

antigeni c preparation thereof and an oil-In-wat
enubsbonaad| Gvantdasagetbnedrabbuek untbheanhnufdmb&née and

vakEPnb: AL EIP e H3SaCsabkPnE FoF t RBF - Bolpl FePRgC=AE"

a hoesthagadase, 2aﬁlmgﬁbﬂéné§1MerMéyobeaBE|g@ﬁ'és 0.5:1,
preparation thereof ich shares common CD4 T-cel

eplespesunteRlyhérpandenPeli nfnuBhgd Ofr tBeanevgenaibility
Vi bYS. ARt Lgent goRr eparat hon LheEgof o0faLhesdgse ghyen,
the first vaccination. Vaccination neans e
coapoghti ercekst hé cavbnhldmonmyebesadh1assﬂe@em by 10:1,
such i ntrader

any suitable de

mu 8§§|p§e er?ﬁh?a%ﬁéﬁ éiaﬂ tPn?r mEetFaPrs erably from
su@cyqameeesl & her ndehi VEbYer AULES ahecwehb1 kBAWANI Bxcess
the art. The intramuscul ar delivery route is

papti cakaphydsokidpl esf 6p Eh@dHQFquﬁté@aChﬂPOeﬁEaan
COURESLLLAN o TNECOUROSLL! BeBEROLILAG LOLRE, rhe pressure
|nvent I on ma e presen N a nbnodose C | ner,
aIteheahnveby,dasmubtbdosenCdmbanaet Tpartbeunapkyssure

suitable for a pandem c _vaccine. In this instance,an,
anfﬁﬂgéﬁoﬁPéFaﬁﬁeséFQQt?VEOSGQH B2t hi bhersaFPpg dioxide
typheakhy 9£e§§aket98p5939@2a599t§H1eﬁél9Qn9grfggmueeto 70,
Thi onersal " concentration may be at 25 ng/ dose
(|mereSQrﬁgﬁnﬁplyAirhmoﬁeteabOcoacenmpatlpneéérsbly from 10

O.§ n% dose (i.e. 10 ng/m) or 10 ng/0.5 nl dose

9 ﬁg/n1) is suitably present. A suitable I M

del i veraesieiesc@muldir@e fused rsuchk Ascal neadllerd rge carbon
['iquid, ] i njection device, for exanple the Biojector
20 @O(Bﬁéye@Per@BFPPaﬁH t@ﬁoabQW?emﬁgEFQQﬁQ éncreased
pe?zé@bﬁ?égfaQQM'ﬁ@rm%%%htéscbﬁdHéﬁdtBQVréécBQHE
del i very of epinephrine, could be used to allow self
adespestralipniof thactioeidTheaase ot $ughadeligeeyoxides
devi c articularly anenable to | arge s
R ar SREgARDE: BRLoE e AR S beor AT vERT fargely
durkngia pagdeni Gndbpt Eader prbcdeki ¥6hYit$oapot her
sui tabl e route. Any suitable device may be used for
i nt r addiffalr SFel ey EeMRGT adkdifplcera bshaitl asded £rom a wide
de I a al so n r
Dy 00T oo R ah L TR ERRCSF LT Ve petertat oot o o
IeﬁgDhCOfTheneédhetthOthEe$ktmVe$MCh1gB thoperature is
descri bed in W09/ 34850 . and EP1 092444, inc or at ed
heFEFnlB9r?%F8réﬂc%eaSEaOPuﬁéF?onﬂPwéﬁﬁFvaFg Fée reaction
thereof. Also suitable are jet injection devices which
deliver liquid vaccines to the derms via a liquid jet
injector or via a needl e which pierces the stratum
corneum and produces a jet which reaches the derms.
Al so suitable are ballistic powder/particle delivery
deV|ces mhlch use conpressed gas to accelerate vaCC|ne

I ' oy o s o a1
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anti-nouse Ig (Prozan-EO413) diluted 1/500 or
Bi otini | at ed- conj ugat ed anti nouse | gGL(Il ntech 1070-08)

W0 0008428950t yni | at ed anti-nmouse | g&b (1 ntech 1PODERB)S/054659

di nuated 1/4000 in PBS 1% BSA ) 1% Tween 20 was added
to each well and incubated for 1.30 hour at 37C, after

a washi ng. st ep, plateﬁ re incubated.30 mn wth a
o P ERPRO Rk e B D PHer P BoxP HaGe L E0NT AGHP edL( Pr obBn

PO384)adktuahedr 11 10090k, ne RBS-4% BSA:dWeENc2Pboh0kioxide

the colorinmetric revelation, plates were incubated 20
n1ﬁnétPQQE?@P@ﬁthgéﬁuPIoﬁCQFOQEheh?PdPQﬁ?ﬁér€@|@ﬁﬁCthH of
P4664) 03%i.n fetcp

4880150, DEIMAECE. 0, DRt BTy MLl bR [ 8 Pbkesere,
nimaplateSerDe tEaduaﬁeQQBeGSGeDHMp&S2t153rDétshe catalyst
nmet hods 1. glutination Inhibition Test (H)

Te@?YpP%c@HG?éer%E?? kﬁﬁﬁﬁaﬁafﬁnuEhﬁnF?E88§aFPF%r§Sto
theythrgeyi BEh Hepza virysisprabnsoyere deter m ned

usi ng the hemaggl utination inhibition test (H). The
pr|n0|@h§(ﬁkﬂﬂédﬂpqm%ﬁlM;Mbééﬂah13h3>@wdpuyﬁ@@r
speclELe antlslntlyenza antibadies Lo bahi BLL; ponce time of
henagg uti'nati'on-of 'éniékertred B?ood fh%%? %

i ntheenza- aﬂkysehenagghutaﬂdnthbw¢ar§eﬁadmekedélﬁﬁtthe

treated with a 25% neuram ni dase solution (RDE) and

wefe2heat- Fﬁﬁc??vé?é@cFédr@hﬁb@uﬁoHngb@cPFFéen The
I NBLBE Lok S é&h@rcgﬁeuéﬁgﬁigeﬁé’vé%@e&obthéEHt50H§n0£nd 24
sera were i ncubated wth emaggl utination units of
eabhuraflpeaiarsb&alhet@henkéﬁ medubbeodndeﬂDshmere

n_added and_t tion [ utinatjon S
s PRl e Pr Tz anr kP Ak hRoe et age FPRb e, BEareart
theshi ghest gdikutirop1of aserdnsthatsconphbehebdt on the
i nhi bited hemaggl utination. As the first dilution of
seFaMas21110, °Bfi DhEeFeEEable Fefefenas Eé@?eﬁa&sbﬁ
ti al S S t ti
ana o8 et B aRF ot et on T Fr el o (Bay 3110 bar b BEeST
chahﬁengemgasinguhhhSIéTcoﬂhenpratmoob appliued form 1 to
% Si s ogﬁvarlance can be br|eflg?descr|bed a

SuBh: DEBG%t PANCREr RAERONTBECHAPA, RLERUAFT oORPRKTESULES
te@énoﬁee@§Ba999é|@Etﬁna(@égém skncondeherbei¥erbty2 to
the normality of groups distribution. Cochran test in
or dervte béﬁ?ﬂyoﬂhéhﬁoﬁﬁgéhlé?ﬁytéﬁnv@ﬁkéhé@ bet ween

the differen l.at.i s)
i nterac |oﬁ)o oﬁéﬂﬁquﬁhﬁﬁ% q#%b§g§lH%%aﬁ§ Leps, carbonate

miehdpkeccbopar tkensatie?. 2nlBodyihenpeedt deea solvent for

toring. |l ndividual  t ratures were nonito
oPh ot PdLuRg: | bR ac kLl arEhSRRecE Raenyt Ehfaranio in

bypthgqt ehefetl yvEeGoEdbRgre ALl cEMRL 2Bt BoVBT 8pEherkad
and refurbi Shed and a new cal i bration was perforned by
emptavanscaew@eghtnrétmatpénét2 ethvaenasweygberadte to
501 i lburg oNetherla f pla t in
the§Fn§1gpe?| oEgaF cale paiﬁ éé%gﬁa ggﬁekeggnga’ nore
I ndr¥ifduably housed ta 35ngtﬁ cage ddrthg thesee for the

nmeasur enents. Tenperatures were recorded every 15

n1HU@%§lﬁeaa§§a6EF69ebéﬁﬁﬁﬁén5€euﬁt?Fa# Yagee oxide and an

P0§ﬁeaﬁbhe@9ethé %e§ct5@sehew@ﬁ8s§tT99 Q@é@homa§9e§ultably

were perfornmed by adm nistration of m

bokhphostralseﬂatawgke énwnébselTheuchoaal@n@maé to 25 swt,
| ected in a Petrj. dish. and ed into sanple

CoRESFNers BRCars PRE o% 7ar ePEFEE Bnor AR acar H8Bhes

Al bipasak, sampleskyeegef thsbosteei kadf bl terned threngh

Spin X filters (Costar) to renove any bacteri al

contam nation. 50 m of serial ten-fold dilutions of

nasal washes were transferred to mcrotiter plates

containing 50 m of nmedium (10 wells/dilution). 100

of MDCK cells (2.4 x 105 cells/m) were then added to

each well and incubated at 35C for 5-7days. After 5-7

days of |ncubat|on the culture nedlun1|s gently

o D 1 o o A1 NI O VAASNT oA T
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and reactogenicity of the 3 axoSm thKline Biol ogicals
| ow dose influenza candi date vaccine (i.e. containing

woryshifsoper strain) with two doses of AS03 adj POBEP2008/054659

The hunoral inmune response (ijje.- anti-hemaggl uti nin)

was neasured 2 1 days after intranuscul ar

adm ni stration_of one dose of an AS03 ad'uYanted
VatErREOTFI GAFFREER) YwabousEa A PofeFenBel 1159%s from 5
St ydyodesi;gn Three groups of subjects in parall el

recei ved the follow ng vaccine intranuscularly: one
group GMeIB0 tHghjcadtad isde disvineF YoHed fjcectticon @f) tife part

| ow-dos Lt _Vitus.in i tajni 5

R R o nE et i+ hoASD3 (R LRI 5 Boe oroup of Tiog0 <re
subgpeef gstecei yhang nhetingecdi ba obctyheécbonodesepspliitis
virus influenza vaccjne containing 5 HA adj uvanted _.

wi FRIATREPT Y dbs8 of TAZH3PASHITOY (FﬂgEEﬁPQ)Ylﬁﬁg of final
greup-Qf 1 100 subesbsafeCEL¥HNGLONE g%?ﬁ @hereas the costs
Fluarix(tm (Fluarix) Schedule: one IMinjection of

i nfbuengavvaecikhe herdayo0z mtudyusitéhgrsfpseat thayapount
and.day, 2.1 with bl god, sanple collection (H . _

e Dot A hEe Br hinEPPoR TEAC AR aBar £ T Snal “pHope? 2L kylene
cophacbnatedayndls(ptudyrepnel gsoan). tdheostandandsed on
trivalent split influenza vaccine - Fluarix(tnm _used

i nCRRI 058 bLdPLI*FET S, cBRRBrBF8FeVaBeVnérPFom £he'yealt-

Zogﬁﬁggozt“QééhSéQnF?HhﬁehEBQtd€M§|QEEEiﬁﬁgy of ths

manuf act ured by d axoSm thKline Biol ogicals:

St adyaOppect bvesdtitdd3slighPtymahgnobhecti ¥ealfplene

eval uate the _hunoral i ne sponse induced b e

ot BBL BV RREPnES TRERLY R oF CoAbE - RABHEGBrUEPRPH At FBoagount
tibersatbserved martaplescabpdaysrOmand 23: 48€euf) the
Heamaggl uti nati on-inhibition antibody titers. Derived
vaFPaBlBICTWrPRPOL9d Bent i denckyiarer varspnate@bftet ric
megp tLLers gcyqéghgﬁ.serun1antibodies at days 0 and 2

1 - gerocon ersion rates * at day 2 1 - Seroconversion
factordr* steat (day o Lhe Pereepmot gotdaes or,atoed v* oheatreactor

days 0. and 2.1 * Seroconversion_.rate for
HabrkgBPutPRfn BAFEBGOHy 1ospBnaeSrsiaerined 58 FRETY out

petgentager9bnvaecknegs (WMoihaveoebth@bra reactors. In such
prevacci nation titer < 1:10 and a post-vacci nation .

ti cepes 1t4uaygrbg preévatepnavponct Prerise1£e0 Ahd aptimal

l e fQur LN i -yaccipat | I.te
A R e T T
seraminGEMEs podt ngyaceirhahi dhogodpabedwtondayeOredttors.

Seroprotection rate defiped as the percentage. of
valBEnBESCHPER ATSePURTRPLYi PEROUCEERQUAAPEr BIUT Flow

vagghhationst hat wsual by hsraceeptedr-ag tpdhgati Bdvack-mix
protection. Il1.3.2. Secondary objective - To eval uate
theesafery and.reactogeniensyvobtiheedt Udykvleernes i(ASTR),
te%%}%w?&' Gl 8e 1{189%£oa”9e9§98£?! SAUMCLSE ENeNLS, o g
unsoli ¢l'ted advefse’event s and seri ous adverse events:

1. xfeedr €nce, ci. gt eusihys4and4yekati onship to

vacci nation of solicited | ocal and general signs and

synpt o@_edlﬂairr%ma Hogay St FAToWSFp perilisd REESER td&yF astess
vacghngti 0 pnRd B,5ubsgaUEAt adaYSheabler 886N dioxide
vacci nation in each group. 2 . Cccurence, Intensity
andonekatingshiipthervacopnatiden Ghronsofliickied kbcah is

and gener sign d npt ons. durjng_a 30-da :

Fof FUREap pér FOATERTE. TRy SF YhoE M Hapf 6rCahq, Bgention, is

subsegugntiidaysy ahtien hhe Maesi bapheAtkn eaehigraup.

3. Cccurrence and rel ationship of serious adverse

events during the entire study period in each group.

[11.4. Vaccine conposition and admi nistration 111.4.1
Vacci ne preparation The non-adjuvanted influenza

vaccine is a trivalent split virion, inactivated

i nfl uenza vacci ne consisting of three nonoval ent vira

antigen bul ks (prepared fromrespectively influenza

— g oy
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seroprotection rate in the FluLDl/2 group. For the

Al Wsconsin vaccine strain, the SCF at day 2 1 for the
wao-kaokDis936 gr oup tended to be hi gher conpared tBCT/EB2008/054659

Fl uari x group. The SCF at day 2 1 for the FluLD1l/2

group was within the same range conpared to Fluarix

grou For the B/Nhlg ba vacci ne strain, gﬁ
da§u S§APGPTt AEPio°adf OV aRt 88°GF oS EERde ?oeﬁEe“t to

hi gherncenparadat Oxt he FkuahikXrgeQURAepd ABEEGS the nature
Seroprotection rates (SPR) for H antibody titer at
dayn0 &hd daguRrts PATPORbABELaREF PHABABHehNciR§) carbon

wi ECHTE~ ao08-6f JAS08 Ao v At CFI Ep1rs SE6w Gosa e

i nthubnzadvartdaef&5dugoHahst rairhpnatt bnhaktcdose Bbr
ASO3 adjuvant Fluarix = Fluari x. vacci ne N.= Nunmber of

suBfeBPsewi YAtaTaPrPabF8er éstrfskufgpe oxide may react into
Nuﬂb§ﬂé@§ §§Héa @BlseﬁQQer§CE§Qy§H§be§§§céﬂ| Eb&ﬁ&ed in
>= 40 1/ D L) 95 %I ="95% confi dence i ntérval E
Loﬂe¢hLWﬁYtCaULe&S&@MebeLrﬁmDVPQEffOPréheaéyﬁhamboﬁ gt by
day-.Q Pl D S accination at. Da
s Ceiinbod o5 PRt ot oS E Rk R B PR S BrbRhEr oo = o
r aheif S&R éoaebmraﬁtﬂboéy bfte;2aald§yeae1g¢9581 if the
cohort for_imunogenicity) FluLDl/1 = Low dos
|nﬁraeﬁ%5Y%§E@|ﬁéYFBl @SFMf§@réFn§O%Y?HtfﬁPF HB@ecéFalYSt
AS03 a%nméac%t 1Li|7D]c!f2 tTleL%Vi‘ glfolclé%%za c‘é@%%'nn%l(ogude
ug HA/ strain mnth hal f dose of ASO3 adjuvant Fluarix
Ehda&nghVacompenSetecanvessp@nadeﬁlﬁedmasheForude reactor

nitially. sero ativ ec antlbo titre. >z
| EFEeLLY oeoneaat Lve sublecl Freafl fOBEHshbRT 7 03 A0ky1ene
subhepbsatanthhodychiyEe. aAEeEhM@ﬁChﬁth@n ?7 #hkokdude
the pre-vaccination antibody titre N = Number of
suBFé@F@rmﬁfﬁlb?@t afdvpestegaceirnali Bhar és0pt §2 and is

b u / e-pf r d

Uby 60t 5 G500 ET 2 5ok conrt darae 7ot ef el L= fongt <"

L|uatboULd;ok@ﬁerahdnﬂtgHABtEm@GnenSeracenvepakaned. The

factor (SCF) for H antibody tit t da 1. (ATP
CoRBPEoPS o RHaHobBRIER 75 FFOPDIF oiPodPdodes Tine 21 to
i nfiyenzazvaesi pe1lRnugoHAbstrakab1 i t Aef ubbsdoggref of the
AS03 adj uvant FluLD1l/2 = Low dose influenza vaccine (5
ugserasetafn} ighthchaprpngose @ﬂdASQSCa§P9VaﬁPOFFQQrFﬁ
vacc of , subj ect th,pr
pobt e Tt ainaeT baarERhl ¢ ] duart abraTse Lidh' P Bep@Pdeor
Se@OcmayetsnemsEacfomumt1geenefbt0eﬁeapléatwo gas-ligquid
(mean 910 Pl (D21)/ PRE)]) 95%)0 = 95% confi dence
i nfep 5P = Lower Limt, = Upper Limit I11.7
Safetyl%@%@dﬁ%d@%%é“dﬁ %ﬂm!%ﬁ%%%gﬁn@%édkﬂﬁlﬂéﬁWﬂ%ﬂ@ht
solicited (local/general) and unsolicited synptons in
th@omﬁpueah@edrea@@mn@ugdaupgtb@ﬁpéhéd torbhe Eigatilg,

AR hoRa L 0C DLORR ALl BRARROSEYEA LD IDNE LAY chac of

vatcprelhaseaesgynicbileanhdi mpactlonlaht thebgeaeeal more
and on the | ocal grade 3_synptoms. The occurrence_of
un§B?Fé?%€61§ynb?gn§ Pendelicto B@th@ﬁErSPﬁC%ﬁécallY 180°C
adpuvapi.ed, VEQSM @elrQEpéu&§5?§§H9 éZé@QBeﬁHQJQHt§%e crude
conpared to the Fluarix G oup ( om t hese
res@fﬂsenttfcam bbecoacquedlDhateaheorea@yogenunr9ycted

rofile . of the can e va

sntr SralelrBhant Enfnrbd PG aE et apP RS TT 8 S by
conclu5|ons 111.8.1 . I mmunogenicity results The
primary objective of this study was to assess hunor al
i mmune response (anti-H antbody titres) elicited by
| ow dose influenza vaccine wth two different
concentrations of ASO3 adjuvant, and by Fluarix. At
Day 2 1, the three vacci nes exceeded the requirenents
of the European authorities for annual registration of
spllt V|r|on |nfluenza vaCC|nes ( hbte for Guldance on

. - o ~ e r o - S
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The cel lul ar i nmune response was tested 7 days
post -i nmuni zati on by intracellul ar cytokine staining.

waadnisa26b83/1 . 2. Results VI.2.1. Cellular inmmuniP@I/EP2008/054659

Results are presented in Figure 8 Marginally higher
CD4+ T cell responses were observed in mce inmunized

w th trivg%ent sglit vacci ne adj uvanted with AS0O3

(FUPFIBP 112 GBSBY ebhpar 88°E o i ceSPhiunf 2885w T fr
trpvabephashbhiapl abniyConparedit anlihgceespanagde.

i nduced in mce inmmunized with trivalent split plain

or adj dwratthed wiltth g dasidarndges el idh & Hralfregedd cfesagoption,

hi ghe a 0 0 r e j.C
e g i e e PRy e
ASP3rdosé. aVkeBarSummar ypphreaesd| t suanhdasoactiustohsathon
conclusion, .a mnimal jncrease in CD4+ T ce

, I
r eSPOHERs thECBbERr vedPPhtABF ef bEGBTY FPESHr fAgl the bottom
anbﬂak§omheﬁeU§bwgrA§Q§tagfuxaaéggrxegehngépQQgpae?dsuch as
to the plain vaccine. No adjuvant dose response was
obseflyetdilhathps egpenineiheandai ddesdlaatisnofoAS0O8 1is
doseclinduced higher ; b equeneles of , aaLi gen, specifle .,
CcD4% ? cel F's°than“was seen“with hi gher a@?uvant oses.
OverrakhetheserdahamgeneeatiedcHsir§gd0f bofige HALper the highest
strain are not simlar to data fromother preclinica

exBéﬁVn%ﬁtér@@n@réFéM_E@Pﬁ@iﬁpgdnﬁeF@Wpé?esPﬁghﬁ§t tray,
Exappl enVYt! o-pPreshinieakagvabyabLon; obnadhuvantegl andher
non- adj uvanted split H5NL vaccines (conpriSing various
dosks obwASO3tadyuvantramdaantiegenysihinage &€5FBE/ Bhe

m ce V%%. 1. Experinental design and objective
Exp8FFientE2¥n HSNL - nai ve nice were performed in

order t@ exaldiatig ihhe i NGILasR dah thmIRls gnd eeldddtasms

I mmune responses by ASO3 induced by HS5NL split .
vagerfnes f@FWﬁﬁaﬁ@dsﬁﬁPh(ﬁh?sléiﬁlﬁﬁl%é?@r adfavang, first
'”d&E%i??ﬁF'BB QVF?HQQH]QE FE '§n8XQe§F§gttB?FtET§ation
entire world popul at i on w 1T be’i imuno ogi call'y narve

t obbheomewsyreamcullati Agrpandéntcliafthioenzacesheadnstream
Due to this_naive i ne status a pandenic vaccine :
wi FPOFPRBPy r OG0T FELTWE GAGRPHEC 0SB t b’ prbt 8ep  HLation
i ndbvidnal scheam bphesthencandigevergci hbpesspeadsed tne
by a new influenza strain. To represent this [ack of

pr évretsdegposbpeiannhoetabasetndel 1dascdeveroped tbhe

as ccinpe_j | Cj 1. :

T SERRERET of bushETRErashy b e AF 1BPSAGRE FankiBuousLy,
nasebCh&8l heynvpeivenel ynhuntZednonrdaysh® andy21& stream
wi th pandem ¢, HS5NL vacci ne candi date intramuscul a

't OgoFEvaéFbFnE 6P BB=Hi <_.15amé CRER 8T i Voetouptied is
forpubat keps sonyaiaikpg1spkitcbNAinanthggnscakone:s

(HSNL split plain) or fornulations containing split
anregeaseddpovaneés-with different doses of ASO3

(double,_ full, 1/2 or 1/.5).. The st.rains used.for the
run S5 10 0¥ dde MBNd T e IR oa T A the
anbbgebmé dtbeain Bo3Bamplisyrai p-edkyespendepgohatélind

th of the human dose). No forrmul ati on.was done with a.
doGBFelAeb3tye8esphe raPhet YalEoredhi t AR Fﬂjé@FWoﬁ 6trst

on@iégﬂhlE@QQDSQbékﬁé§gssﬁyégmdg§§t§iﬁﬂ§g59ﬂh—g9§§lene
ASO3. VIM.2. Preparation of the vaccine formnulations
Prepabanhion whiocheibi fed wiaFilnat Bul koBdfferl{PBSopH

7.2 .0.2);.t0.0.800 I of .water .for.injectio dd Na

7 885007 kex CBUs00°8; MyEIook BHBDH0T100°g, PRADHPBAK oo
1260216009 gat KHZPOAaQd383sgib At ebmsol upkhi eat enB,
adjust to 1.0L with water for injection H5NL split

/ plain Preparation of a 50m dose: Thionersa

(quantities taking into account its concentration in

the strain) and Triton X100 are added to the Fina

Bul k Buffer. Tween 80 is not added as the content

target in the fornulation is reach by the Tween
concentration of the strain. The final concentrations

o Y AN 1 1 r o o ~NSeS r — ~ ~
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the response induced by the trivalent influenza
vaccine (TIV). IX 1 .1. Treatnent/group (Table 2 1

wab@saeiperi ments were perfornmed by using gr oPEEEP{004/054659

adult fermal e C57BlI/6 nave mce pr-mce prinmed with
het er ol ogous strains conpared to vaccine strains. Nave
mce were i muni_zed gn day i?o and 28 wi.th trhvalent or

quadr PYBRERt *Pnf PaBRZa GaccPretcRAdrdate™ 1s recycled

i nyEanusedl apl Yol Reactetal ovobyseipf 1 0R0KELup E&tHE?st may
m ce received first an intranasal adn1n|strat|on (20

m bgokdfe) entdayinewPehotripaPeppywhbher suitable place in
fo NPy tivated influenza virus (5 ng HA for each
st%g?n§yobggg1ng strains consisted of drift variants
(5 rTg HA whalie vatdein wvatced HnlN1toWBeiijd ng/eb2/ND%, solvent
Véllln%ton/1/04 and B/Brlsbane/32/02 to those
|nEPEdEHe RetheYvacelAeSuthent eI 'ght Nadys FBW%F bPﬁ%lng
m geiwer enyacehpated-wikhiansi pgkeod9se, obsthe vAECERge
candi dat e |ntranuscularly in a total volume of 100 ni.
leéemetbeuﬁﬁuﬂh@éduﬂﬁdhlSo&nararppﬁsed@ﬂﬂaanﬁngh¢lW,2—
V alone Ial vaCC|neé or fornu 8ti?ns hen the
CORCATAFRG TTVDB LF VT afl GVEACRE Gt ROBRFTerBnhEBs
ofaASGBogfubdeﬁsha | p- éihﬁhédl@heaﬁﬁrah681USedlk9ﬂehbe
i mrunj zations included H 1IN 1 A/ New Cal edoni a/ 20/ 99
REIEPV@§@OH§|ﬁFBZﬁ@Beaﬁérﬁpgﬁéﬁgdéﬁ@/f%@?t distillation
(BoVeehethastiogaoeohnekndedain BOLhIAViaNda@ V) ofndo 1, 2-
e QV vaccine also B/Jiangsu/ 10/ 03 ( B/ Yanagat a
Ilnéhgéenactudbdn@nby TheQFVyst dlsslhgﬁsupalnverhead
corres ondi ng ﬁol/lo %h.of t he @ungg dose% %
| XC1TT3" Bréparati o' of 'tPhe°Vacci Re"f oP i E?P ﬁs pon were
pl@bﬂméaoau@ﬂhgvamgegl1Et@par@hi@neoaigti@@atlaﬁseolaﬁn,
fol d concentrated PBS and a.Erenixture of Tween 80,
Tr FPEnSXe1D0C aRB2VES EqlighP it FEsOTaRPhg Fﬁ@émaccount
t he det Lesent -t trai s t :
water For SN Setray e Fina Concantiat fond ars geq in
ngsnbpfmnlIMBen Sﬁde52tngsepatateTcatamyX£1@ﬁd B3s37¥bly
ng/ m f VE the formulatign. After ne
S PrRgD 375k BPCeRCRO TP Ar e LR hr 12 aR@En D datbbfate,
steaingl canel1added Wkt BolOeAtNrARORREI Ea8hiFEENEnAL any
bet ween each addition. The fornulation is then stirred
f of 1gBLnFAMPTRGD R | Shehekkeded] AFeeprONSaBCERF YWHRAI N
th oWl g, nd.-o t T
or CHEH " by Ap AT AP BT or Ta 1oty abaa  C1 6T Rgr g e
concentmatseidapPBSvan@fa tmeempqayrg efrobsean 8Me Triirtsan

VES (quantities taking into a nt

% 5éﬂ?§tbPEs@H?rPﬁthét§??Ei%E)géﬁéligagdtP ?RéPe?
fOéeth@CBh981lIﬁglghn@begﬁeﬁﬁnkE@éhﬁnénéf§ 3adonm/ M
for Tween 80, 52 ng/m for Triton X-100, 47.37 ng/m
fofliVESLiAtihe b@tﬁgmatsbﬁeamwt@hessﬁﬁﬂnﬁa@m@tﬂélatlon
stir of traipn 1,
st?a?ﬁg a?grggg 8ogg%ﬁn§05h?na%g ne ?ccg?ggPaﬁa’a he
bepmeeﬁleachnadﬁkbdﬁnt Ahteledbtnparfaghethe stcobning,
25 m or_12.5 nm of SB62 emnul sion is added. The
fofEati8hiPe PH%ﬁh§??rFEHeFErlisrﬁFﬁCl?ﬁetBFFh§ reactor.
cheekefle LBLECHLOBE.OECHT 1 Wl LBLALDE BOHE hOBLOWNTL bleca
the end of the fornulation. V pl'ai n (non- adj uvant ed)
Prepsr aptonnet 1a beonﬁkdoséer tbbdreomcéatsatedeBsom

and_a pre ure_of ton X-100 d VES
Caasmpl (Feb HAIEREP: N D Rl baRt o heSakt oPgent Sopr Behe <en
in the strains) are added to water for injection. The
final concentrations are 472 mg/mi for Tween 80, 69.44
nmg/m for Triton X- 100, 63.16 ng/m for VES in the
formul ation. After 5 min magnetic stiring, 1.5 ng of

each strain (HL N1, H3N2, 2 B strains) are added with

10 mn magnetic stirring at between each addition. The
fornmulation is then stirred for 15 min. The pHis
checked InJectlons occur. mnthln t he hour foll ow ng

Y I o, . TN NN o NSNS A o~
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were, respectively, of 952.5 ng/n, 130.9 ng/mM and
119.1 ng/ L. After 15 to 45 mnutes stirring, 35.71 ny

whigoopaesons of each strain H 1IN 1, 36.90 ng/ nL BCT/BPIV08/054659

H3N2 and 39.29 ng HA per ml of;8 strain are added.
Adjuvanted vaccine PBS nDd Na/K (132.7 mM NaCl, 2.7
mM_KCl Na2HPO4, 2.72

KH2 PER, 56F97IE$YF aﬁBEﬁa?o aglE?lFoFtFﬁF8c%Foﬁe?8Cled
acgheyeeayflnal volunme of 0.5 nmL per human dose. After

15 to 45 mn stirring, a volune of the so called
"i nt er AEdiSACE TH Uk 'Fli% ddddd ahid tiilded ooy cr5- 4B filn, the

K =L 0 T KG2bBi 36 R KRR BRI bo0) 1 atet

andlhyxedefOar55n50e45rnmndl§hn$lEB$oﬂDdoZGmN 30 is
concentrated as _the sanme conpqsition tha

entiF §Font8AdtanbAt adE%HOPQ @aﬁEfﬂéﬁtbP“tﬁgtBS@é gbsgam
andohsa¢ak eyl atgdit e Ee§@k9h§néOBEQbGQHPQS%EbQHCQfwhlch is
vacci ne constant while the emul'sion conten
redame@edFvnalﬂynehélreaurtbaran@ngecbnéndust@hlaclon
added ead 05 6§ssfo£m%§ ea 91 r?og%) %

mi xeéd” A5 i nto reacﬁ fInaf argeW val'ueg
|Ikuspcaéedvna Tabbe423teréactﬁHUmogenlClty results -

Hunmor al i nmune response X. 4.1 H_ Geonetric nean titres

(GMT) THe SOVF S8 GOTHIVESHS 158dicdS Rth 195045@d e @ solvent
shewn EHeTégkglgétandFEQHBea}éohgmehggwaslEQérF£01llng
anti bodies wth 95% per age group (18-49y and 50-64y)
areoshowhhién Thbl &, ZSaIabﬂen24carSenepQS|thvldyStaﬂéetlon

and s for H antiho titer n y

CATR EORBr (o br SE MOt EF 35 AFP UL T 19 Py cfRe’second
HAGsteainawi bh didrHese ASO3amFEULBAZ2ns BAYIHAM sbRaLNand
with 1/2 dose ASO3; FlulLD14 =5 HA/ strain with 1/4
doseeASDB2 Ll Flub DR 1 8YLeBRYCHAPSERAPNPWPERCE/ 8OHB3eNs no or
ASQ3; | u 5 n of
e e
nuoberhpedcentage nhyseteposbhiuensabpect sghtll coimpenents

>= 1:10) 95% = 95% confidence interval, LL = Lowe
SR R Speret i E SR Lo BRoNBE L P hbah Bt TGy
Ti behy o PREtEpPrevyacsi pati gnsat 1dayi0n Mo NoVAX for example
M ni nrum Maxi num Pl (D21) = Post-vaccination at { 1
Tabrer2sthe sebopbsitpP¥i yifatesuand BVFS1PSY, Hhake-up

ariAbadLLor ot 0. and 21, b age ot cagry KOOI E7ELE

SPHil: NGRS 8lEp 1a PHOSPHALE prEesAGONhSTSeEpelpreseeam from

i nventi relates.to n oxadi azol e derivatives
r s et L B il et B 23R cadee T Lnene

preparabionr RharpecRuLLgal 150gPesHLEQRS ¢BLaLNLEAYLS to

them and their use in the treatnent of various

duectaeneg Sphi hgesitne, 1wmhbsphatee¢$gle)8tseam containing
bi gagti ve, | LpLd nediator o Lormed by, Lhe phospbarylati enoy,

of “sphi gos ne by sp in goSi ne klnase an s found’in

hi ghstevehsibn tBEuhhoed (hbtti shpwoduaedigndlsecpet€drably,

by a nunber of cell types, including those of 10

heﬁﬁtéﬁ@?ét?@rérPélEh§uéﬁra§ BFaFéﬂg?§18ﬂdbﬁE§Pm€eFF§eam

(OkapoLe eb ak &99@ J£Btak @88%&@%&1%3%9& §@89H@éd

and H a 2004, Bi ochem 92: 913 It has a w de

r angecean brelmgxealpacbrohe renct@dnggtpegubatlmn of

cell rollfer tion, differentiatian,

vascula?s;satl%ﬁE aﬁa%ﬁﬁiiﬁéﬁl 6F-thP.ﬁ%ﬁ§%vﬁ€aWed in

andtppat el et sn( Pynerand P¥perz2000], Brachem:de 349bonate

385). Five subtypes of S 1P responsive receptor have

15 been described, S 1P 1 (Edg-1), S 1P2 (Edg-5), S

1P3 (Edg-3), S 1P4 (Edg-6), and S 1P5 (Edg-8), form ng

part of the G protein coupled endotheli al

differentiation gene famly of receptors (Chun et a

2002 Phar macol ogi cal Revi ews 54: 265, Sanchez and Hl a

2004 J CeIIuIar Blochen1stry, 92: 913) These 5

e o o s r r e  pe—n 1A o o o ' ~
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A is phenyl; and R1 is chloro and isopropoxy; and R2
is hydrogen; and R7 is hydrogen; and Z is ethyl ene.

woen@samsdi nrent of the invention is a conpoundpPOf/EP2008/054659

formula (1B) wherein RS is (a);@nd R6 is hydrogen
and/or Ais phenyl; and RL is two substituents

ndependent |y sel cted fromchl oro, _i sopropox hen

B R e ea AT be e oS IV Rh8 shenRhargi s 1PEEna any
hy@ﬂ@gencoﬁﬁgnznt§ peppyLeNe1chnaonesenbedhmeat-yotnthe
i nvention are conpounds of formula (Il) whereinR3 is
(byemapdpbrrR5aNg LanlandoRetrsyRydtbhert andrer bargsn.
option s it ut t | r._ph I (
D hyarie A SR LIRSS U A e AL R the

angdreseR2 psohydrsogen; SamdébEyZbESueéhyEeﬂethénproduction
anot her _enbodi nent _of the invention are conpounds of

foPhul e FoRer 8l noRE F&a¢byLcanraPBrtRs ﬁ%c?é?laﬁéy' the
R6,18-Bydr 0genneapdlobnd | 8vENt 9BHePeesubabl LULEHLDYses the

phenyl ; and/or Rl is hydrogen, halogen, Cl1-4alkoxy, or

trﬁ@ﬂbewgﬁﬁtﬁykthaﬁdﬁbepaz i's hydrogen and/ or Z |s

et E%B ene tac Il’lnveq:tl eCXt ear}fdtf lel S CtOiI’IC ! ra ion

su as SEdditSorfer i’ 0 e & conmpounds o

fObﬂUt@mél%thQhUﬂbﬁ@e@naﬂtBeﬁpr$;vdla&tﬁreﬁlSQHEﬁSl to

and m xtures thereof, such as racemates. The differe
st@PE6F§oﬁEF?€CFéPﬁsmhﬁyuﬁ@ §@B§ﬁéﬁéagoﬁnrés%F@éHYéﬁ@e diol
fromytheqobney by CoRyentignal methods or any given
i soner may be” obtai ned by conventional stereoselective
or (asymeetovier igyntlhesed.kySeirtcabli® lc ampouhids. kofl adhponate.
i nvention ar.e: : e :
8| 5- (873 SORP80- A5CL- ey AP SR eI o™
, 2gdepxad) azel s3iyhbifHai odazohidonyl] prepanekeslagi dhe
3 (5-{5-[3-Cnhl oro-4- (et hyl oxy) phenyl]-1
ZaAkamaM|azomeﬁhyhbllkbthdazblei yb¢propanoﬂc aeid

met_h Iet henyl 1
Rkt wobs BeyPrE oAb o he BRSEERIENE Y i ¢
3° Bété%o@éngMaBOtéahéést@E&EYEgtth)@éy£@9§6y|} 1

, 2, 4-oxadi azol -3-yl)-1 Hindazol - yl ] propanoi c

aci dé- PBE{51P®3%%WmﬁdipﬁtMﬁ@ﬂﬁﬂQﬁﬂ%ﬂ)wwy¥¢ﬁ%ﬁ&ﬂ¥iﬁnown-

d I

S B B R e R T ey T oRe had: Ut Pior oneb Ry Ty phé
nyhls&laséngxadpazobsa yb}- ﬁhHlmdazﬁhetmryl¢ﬁrepBQBEﬁe
acid 4- é %3 Ch| or o- 4- #% - et hyl et hy I)oxy%phen

, 294Y6RadPfa%0 l§e§PY110ﬁF H%E%Ibi th?l?ﬁﬁ?% SFﬁréEFSatlon
4- Léa&élé§ SDEQfQ ﬂeEé%ogshEthtB¥££9§¥£pggaxgh lin

4- oxadi azol - Hi ndazol anoic acid

3- PaxtscpgaChaorQQH Pﬁ@hﬁeghyteﬁhylW@iy]phehyayylamlne,

3 ?ga?é%ﬁé%ég?gmoxithro Y n az?%ha01 yl%grogag8%§l§8|901d

, 2fdnoxadhazolrdupk} - ilkbﬂmdazalalkalyhépé@panosgla@ades
3- [ 5-(5-{3-Chl oro-4- itrlfluoronethyl oxy]ghen

, 21WPERIBPA2EI 18L9| FL11FRi ABGZBPIQNIUY| BHF ﬁaﬁéﬁczae#ates
3- 65 A55[§5§¥§59h§%M|U§ AtB'EE%OEQEEBQ¥EIBEQn¥|Loﬁtlnuous

, 4- oxadi azol H i ndazol -1 - yI) propanoi ¢
acpdocess for preparing dialkyl carbonates over a range of

S Rt aeol DS YR I4 B FRuhBE LT - CYTYBraHanarE aci d
[5pé§ti30£¥@n@iﬁaﬂﬂ1me€§lth@kBXhﬁ@éY&@h§m¥bbolates, such

, 2, 4-oxadi azol -3-yl)-1 Hindazol - gacetic acid
3- £5- fsdﬁemchvér@xad€n@rhvﬁé§§yahéﬁ9+]t allium compounds,

a 1 d angi cid
MR S BF%%?.%ﬁ%bl%sht¥5%F%§9 ARifeS
, 2, 4-oxadi azol -3-yl }-1 Hindazol-1 - yl)propanoic
acid3-{5-[5-(4-CycIohexyl-3-ethy|phenyl)-l
, 2, 4-oxadi azol -3-yl]-1 Hindazol-1 -yl }propanoic acid
3-(5-{5-[3-Cyano-4-(2-nethyIpropyl)phenyl]-l
, 2, 4- oxadi azol - 3- yI} 1 Hindazol-1 - yl)propanoic acid
3- [5 (5 {3 BronD [(1 nethylethyl)oxy]phenyl} 1
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formula (M 11l) in the presence of a base such as
cesium carbonate in a solvent such as DM. Typically

wGe s/ 1289sct i ons are perforned at an el evated PCT/EP2008/054659

tenperature such as 80 C. On sone occasions the
conpounds (XI) and (XII) are separated by

chr g ra st on other occasi nﬁ a m xture of

BTR R O B e n At pea et EbLB Ty BT aEFhen Sl

m ébe)@uﬁﬁs(!ﬁ?ﬁi and, (XL twhigh eanztypbgabhyshets. According
separ at ed by chronatography Schene 4 Conpounds of

f orAula- 6xﬁ905éﬁ06éléohb@rﬁ@a0tﬁ@@ eénpourdsnef carbonate

fo a u h 5

oohbEhnat Aot s TR n e e s e e G e gus

conaoamgstet togomubaufpxhbl) by treatnment with
hydrox§lan1ne hydrochlorlde and .a_base such as sadj um

bi car b T67 SR ts GIVERIT 1SUc i ids. Shantl h&r & lairdceded by

t eppenat yrechEokoexapPhg 8Qafp1£0MPounds of formul a

(XI11) can be converted into conpounds of formula (1X)
byCDmEarﬁémVemEKhmBlearboxyl|c acid of fornmula (M) in

the pr%senc% of %DA% ql sho 1a UIt%@é%§§ﬂ8§¥“1e out
such as "OVF §héh Feact’ions “arée t c§1ly carried ou
atlﬁlemabedompapetavurgxaﬁpmh asnseeaaaoe 1Soaetsne$n in
the acid. (V EDAC and HOBt are stirred for a perio

of SEiAefay - r on??éﬁﬁ@rgﬁaﬁédﬁrlép to2zddk¥iBnco PX%H@ and a
coppoynda et choraul @ églﬁérélE@EEQEtgﬁlyTﬁéb [B8e introduced
reagents can be conbi ned and heated together.
Compoandsaofofot fulaa( LXhecah. b@heonvedEedeaotor effluent

conpounds, of. fornul a as. Vi ou descri be
A oS R Bl FU SRS e SN CORET
copgppupdscef 20pr aukBoh X} 1881 @8t bhhedibAt SebpBnbnts were
Schene 6 Conpounds of fornmula (XIl1) can be converted
inﬁ@PééﬁE@Qn8§O@fth@rﬁﬁPée(Xﬁ@Ftﬁy efcavABhAt ﬁPtﬁOFm a
hyﬂBQEXhQ”&E?eQ%dEBﬁPBQEEHE 29§—§1P?§8n§“89r8§n§99'gﬁa
bi carbonate in a solvent sdch as ethanol at elevate
teGBEaayatewhtoh exanpee H0aClifenpoundsfofrstodmutallation
onverted | nto.conpounds of fornula

can

Vlaanéﬁ ?hsﬁp65?58QyFF%chFamBP“FBFﬁuFEd ?gPH
th@l@k@@@”ﬁér@prPﬁgéQBQ HOBY i Bgatsuk-tabkersobveAbt shown
such as DMF. Such reactions are typically carried out
at 1el Evdt ed) tenperature, such as 80-120 C. The acid
(M), t ey t.i for ri
time a5@§%5ﬁ1?éﬁ%gfbtuf%Q%FﬁbF%E%%%§%KW§bﬁ§bf£% é)Flg
coapotiadsof rbar thka @hxyagtennaehuehygathetp3oteagenfsthe

be combi ned and heated t her ounds of
%ﬁﬁF%nijngﬁﬂtb@“cohOeFP%dgggﬁeBhﬁguEH BFPEGFAI a

(1B) asiprevigusiiy delsrprﬂll}esot Gamaunds Lf A &0 in
(XI') wherein Zis -CH 2-CH2- (shown as conpounds of
fthﬁIa2(XVhBIP?tﬁQWSaB§©eb@ p@épanédngyltﬁea&bwﬂége
e h nds I
7 BEhebE ZEMvertauy i o e Boanae ot oy Hir Aot xut e £
byfbtﬁaanemtsmﬁﬂhsamenaclaﬁhydttdﬁslﬁtaesmlueﬁtalﬁuﬁb 1,2-
as chloroformat a tenperature between 50C and 150C,

foPﬂBMé@nﬁyC?FEQ?ﬁEﬁtaﬁPtﬁaéa%§§E gﬁéﬁhagaﬁofﬁgsV&ﬁ1llne 51
a0€5389599915§QQHVEo@h&B'%@ aFu?tB@HpeéaEHEgtb@&@@@@latlon
roomtenperature and Conpounds’ of fornula (XVI)
canvbeheadvettedmni nto éonpedndsh@thfmaﬁuEatQXVly recycled
avoLdi?g th§2f$rnati0£ of bsoner (XI X): by treatnent

wi Yheet AYF 22prBpendat8ti hi'the presence of a base such

as DBU and in a solvent such as acetonitrile at a

reflux tenperature. Conpounds of forrmula (XVIl) can be
converted into conpounds of formula (XVII1) by

treatment with dicyanozinc in the presence of a

catal yst such as Pd2(dba)3 and of a lIigand such as

DPPF in a solvent such as 1, 4-dioxan at a reflux
tenperature. Alternatively, conpounds of forrmula (XVI)

can be converted |nto conpounds of fornula (IV) by

.. o . o ~NA N N1 o o
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Agil ent 1100 DAD Dectector Agilent 1100 Degasser
Agi l ent 1100 Oven Agilent 1100 Controller Waters

waeqpaitesps8i nary Sol vent Manager Waters Acqui t yPSERP1088/054659

Manager Waters Acquity PDA Vaters ZQ Mass Spectroneter
Sedere Sedex 55, Sedere Sedex 85, Sedere Sedex 75 or

Pol ynmer_, Labs. PL-ELS- Sof.t war eV\at er s _Mass nx
versi o Y °Sp2 df1§gﬁ PR IETH Mt ¢ d?s the

CDkHHBtTBESQQhMHHl@ﬁegot§oﬁsV§E§é§mA&bﬁBEh§1n§h@ 2 alkylene
di mensi ons of which are 4.6nm x 50mm The stationary

phaéébgaateca@dspzéaﬂgsBnﬁrogoﬁW§h@élAtlomqg@éu@n 50 was

TV ER L ob o F11 Fo- 2 0. 54 Fot i € - R0 VBF Rod TRE"=2"

genentelnEhboﬁlusedlhESaakﬁlaneutErbunhtGEpradnetnWhlch was
9B 0 3 0. 97 4.8 97 4.9 3 5.0 3 Flow rate_The
abB@@OHEFhBHahégnﬁ ?FomFPéFEGBf 3nfFRPRS ﬁb?t?lﬁ?ﬁaPE
mebhod el EWaEem\\aLer o MASELY DK i MBT §EQNeAL1,-Cp UHBC Jheeq
colum used is a Waters Ach|ty BEH UPLC C18, the

di veasiions 6% whi chaarer2l@.mm x 50mm The statlonary
phase rtlcle i.ze is 1. 7 m_ So] vents A _: lequs
solvenﬁﬁl dﬂter%f'3%ﬂ$%q§nw%(?%§§cyﬁ§ pﬁﬁ%f oxide
solknenh ByAeetonihgi heth ahQS&@Ebbﬂ1alé&ndeVEakuvaéb n

1: 1 Methanol : Water Strong Wash = Water Method The
geHéPPElﬁ§?h66r9§€6tﬁa3T5920ﬁFH9?@tFaﬂtFﬁ%alTﬁﬁeUFeﬁ1Has a
@BEBEOQQQM@uQEEQQleQ néhem§r€é€r8f 1HL£91? hggéhonlum
injection volune for the generic netho 1's”0. %
cobunmldenpénasu&eed51n0degOIheluv deneaunongrang9yﬂsne

/ST ERo(RDAP) P o B Chn AGE GO0 e D F el B0 Frop

lnﬁbﬁ@ﬁeep§1@ﬁesg$pc@ﬂ t hechiokhewsngs ieM@t628160Qere
Gradient punp 1 Waters 2767 inject / collector 1

Vat éfsIRBagENPrABHAGEE 2XMPEr oRAsEOZMEMasstres/h of carbon
Sp t c c

e et ReT on OV et pet o7 T ombater syer ey Fop§ene
Sobkwdee MhdroNagshMasstigaxcedalyEol amhufhencolfhanpressure

d t ypi I ] S I LCABZ++ | wh
0 Eans Patt R Lust b, FRr tenhater By 18bpevere

|eBgtBarTgsuééaEhQnQBM°@ha§§s§@6Eth@yS|ggldsréﬁﬁtor was a
Sol vent s Aqueous sol vent Water + 0.1% Form ¢
Acm§CBanleﬁéém|@ts@r@@n@uﬁowééxp Pavengos: sotomes59f 1
Egk% Acid Make up solvent = MeOH Water 80: 20
T Ammoni um Acet ate Needl e rinse sol vent = MeOH:
Wat er : TDNGQ 180 t1 @ ok dveirhed s rone safodn v oxetdeods: My crude

be used de ing on the analytical retention ti of
thEGESHBBugg?gPegﬁtﬂﬁégtre%PVgﬂa%E 5Y9594P N %8Ulge

rugthbpeat¥hichncoaprbgesn8f andfnmi puteqgradi efhe first one
followed by a 5-m nute colum flush and
eWéQuppebﬁéedoﬁtseépbaND@amgs ang EOOCSQQ@BtN@PseCOHd one
O%) 5@68 VDP
507503 B RO 308. 818 E020: 5508 H S arBP AT PGP Fid carbon
abovextrethoedsmhane aitkowsepteaobr20ekénrecycled to the

Al ternative system, Hardware Waters 2525 Binary
G aaFBARaMbADI BSPaFeFs 515 N@QEEpC@UﬁﬁDeVEFe?gdPﬁﬁﬁbon
CDBEBQHdeQHBﬁ VALers 2487sLBLegt o oL LeLt (WAL BHS o an
['um Flui dics Manager Waters 2996 Phot odi ode Array
DetecuoervaberbeZQpNhss Spectronmeter Gl son 202
fractl%n coIIe %h | son Aspec waste collector
Sof t war'e WAt élrs Fix sty 4 G Gy PrhE e
cobuppsnysed ﬁbﬁoyab§9$eﬂélgmytsl the dhaenskensrefn the
whi ch are 19mm x 100mm (smal | scal e) and 30nm x 100mm
(large scale). The stationary phase particle size is
5mm Solvents A : Aqueous solvent = Water + 0.1%
Formc Acid B : Organic solvent = Acetonitrile + 0.1%
Form c Acid Make up solvent = Methanol : Water 80: 20
Needl e rinse solvent = Methanol Methods There are five
nethods used dependlng on the analytlcal retentlon
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( 1H, d), 8.13 ( 1H, d), 8.20 ( 1H, s), 8.28 ( 1H, s),
8.58 ( 1H, s). M5 (ES): Cl8H15CI Q2 requires 354;

wo o0osd2856 (M+-H) . Description of D5 Ethyl PCT/EP2008/054659

3-[5-(5-{3-chloro-4-[(1-nethylef hyl)oxy] phenyl }-1, 2, 4-
oxadi azol - 3-yl ) - 1Hi ndazol - 1-yl] propanoate (D5)

5-{3-Chl oro-4-[ (,1-net hyl et h 0 phen -1.
S achiaaPasor L auyl SRR Maa OV EL (BB S0k Ryt Ligs Of two
di gsetvedatnoPVEYI (1#n8 ﬂh)saﬂgegre@h@dfmtgh §826B1ation
(367 ng) followed by ethyl 3-bronopropionate (145 ul).
Th@otéaalwaﬁtanﬁk@aﬁeO%agrﬁ@QWe@ot@mm4gooeﬂEhlag of 17
m C T | X e
A e R R A R
dlssbbyedrlnThECteﬁpESasokataonthasbextoacbédthethlrst
Et OAC % and the conbi ned extracts washed w
br?h%tah&a %QBoFB%EEDtBaau%éotﬁeaP?tFEec8ﬁ66§HHe(?Hothe top
ND),28S0208H0MArObb s o VB £ ESIhe CR3HZ34 355 N4 8ANLRES 6

454; found 455 (M#) . Description of D5 (alternative
prBé@dﬂré}6EﬁhyE ratio of reflux flow to top product

3- [5- -{ - chl.or g 4 L | et hyl ) 0ox ph [}-1,2, 4-
oxggPégol S F}riﬁln%%%6FE EXyP]p%o%gn%éte%f%%§cffﬁtaﬁped
Sohuhbpﬁopyléhhyblycol and was entirely recycled, via a
3-{5-] hydroxyantno)(lntno)nethyl] 1/-1/- |ndazol I%g
roﬁaﬁé Yat(ps2ycte. v25gel7. (B8t mbBPYR in Fig. r €
3 £8k0ta ;L1 amLbyL ot byl Loyl benzohecactd ggﬁ%%QEéBT

( leﬁﬁérgtuSeSGHdnpk¢ssnrN pkﬁpméehylterhanade (DR an
(25 nt% was stkﬁred over ni ght thgn hgatgg a% 1200C

dufFRG A°RouF § TR TR PR P HY & ItEs Tar §8or vEd®i h* Ef bac

t henswashediwht bvwahekdand-NakiCOl apdcprthihed bymkl ash

chr omat ogr aphy, eIutlng with Et OAc/i so- Hexane 10- 90%
t hBRORDL8D% CTHECBBE9ehELRAS evapbr al edEvengrheughitos

SL3P 10 BB SO0 BT OHLE83 i <.
3-bhl babed- fevhyEboxy) bengzoadtes{bépm. The first distillation
Met hyW hydr oxy- S- chl or obenzoat e 0 53. 6 nmol nd

P BLLPl EoF BaRAC LN LN 8T g D108y S RanF S harare And
SU@Q@Q@?Qt'Wa@NEe@ 140cnt) sandntihgnset hyhti gdi 61 (:8n56
m 2 mol) was added. The reaction m xture was

heatedﬂm@'ﬂ@qyadnﬂyaﬂkyhatrnﬂaqq%mmﬂ(waan@aqha§amﬁidershaw
fiLtened 8? 5991 §569U§ %@39 £H SE“@Ea Be%ow the
organic so I ons re evapor at |n vactio“and en
d|ssehvemhentEmﬁémaandemasheﬁembbhtam thEHbaﬁdrmater

dried a eva ora ed to dr ssS in vacuo to afford t
tlgFEt&gﬂﬁBaﬂ £° UTnzﬁa§)¥§§ & 98ﬁIBRPoPFeSﬁBr?E%$ the top
ClQK3103b6&h CBakeguhestal4rhiound) (WMHF) £245amounted to
Descri ption of D7 3-Chloro-4-(ethyl oxy)benzoic acid

(DRXWO aosﬁlﬁﬁe@ suspensponref lvest AYypw to top product

b O oL R REREORLE s LRt s i 8 e fea g tained

nt¢aaadybhedtesutvaatlﬁtptupelmae beabefdaat, 60nh8CcEOR1ySst
2 hours. The reaction m xture was partltloned bet ween

Et@ﬁﬁcaﬁaraFFa?elﬁyahﬁcﬁPBFP@S EFBdU¢Eebﬁﬂ@%nﬁéguﬁe?é wt. s,

sepapal;ed. egEh9g19nge§¥@998at§ga'Bh¥aSH9veomgh¥§oEQ@

crude product. This material was triturated with ether
tocgteéveherervtéecoapoahdvhsra whi vessolikdd(8izlhk ghe
Deg%;y%% tgeaﬁg%go%tﬁgg %?SigogiSLQETgthgHEO%Q%n} to the
pb@@bbdaﬁybthBé@ﬁbkflEeeﬁDB%ough the entire process was

4- Am no- 3- et hyl benzonitrile (3.0 g, 20.5 nmol),

1, 5-di bronopentane ( 11. 1 m _, 82.1 nmol), potassium
carbonate (5.67 g, 4 1.0 nmol) and water (39.6 ml.)

were all split equally between ten m crowave vials and
each heated at 160 OC for 1 h. Al the reaction

m xtures were conbined and extracted twice with ethyl
acetate (40 m . ) and the conblned organlc fractlons

o o o o, .
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m crowave at 120 OC for 30 mnutes in total. The
reacti on m xtures were conbi ned and concentrated in

WO amea2893he resi due was partitioned between EtEATEPHOD054659
m ) and aq. sodi um bi carbonate {100 m ), the organic
phase was separated, washed with ag. sodi um

o FeRre PRt abeararsly A Bhetdololntorbhobatelntton said

vagHeyt0eOkv¥echhe thtl eceonpodndt(4132608) 0@8rBead stream
colourless oil. dH (400 Mz, nethanol*) consistent

MA@nnpaeve@ushexénpaé pgesytepeuenrbnnﬁms product.
2 or onet hyl ) - 4- bi phenyl carboxylic acid (D23)

Eléh L ion was split into 4, using a quarter of the
reagenﬁs@;nlew@heMaxﬁmanbglﬂhbmﬁ the process carrled out
4- ronn étrlfluoroneth benzonltrlleﬁ%g 00
mmol') P pReRSPBBLBnPECaEF AN e300t §e3B B }nﬁﬁatlon The
pobassLbum 6arbonat 6u(6+83 9geftBiBaMMeh) thBt carried out in
L/, L/-di methyl formam de (DMF) (64 m) was added
pathangnpaeataKESEKaphény|whbsphhneegyept10849hgt the

reaction was_ h ted in the v
2t 2156 0t Phi a8k E Mo B nEit  Hakt h Fike aregtd

MEﬁEsttﬂletEdntthu@h aekdt en washedmphthtetBykExample, and

acetate and the solvent renoved in vacuo. The residue

was Eaﬁ?F?PGnQHSBétnéEhoetﬁ9ﬂU@EewaFet@§O@aﬁﬁ ?Sahﬁe first

maa@stgiggtﬂtn)c@mgmhhﬁsgﬁg§ﬂ'Eh@hééﬁp§@§9§gemﬁkgmple

sodi um bi carbonate sol ution (10 ). The organic

phase via s udrtined (d\J!gS@r)encef Matserté@tarmh tthe ssdlxeemtle, the
i,n_va

LS oo hah 2 na T P oE er R b b e b an b B PE, Pyt

SOBthoZvéﬁftﬁ|p@bp?ﬁéh¥|taﬁbbh@h@th@atb@XéﬁbGﬁd(2-47
) which was used w thout further Eurlflcatlon To

g-@tﬁttﬂéétéﬁetnyﬁyhaadbﬁﬁﬁeﬁv|@an BxAhNdenppogropysgne
' 8
R S L e e i g

90r6€ytobedl8vha The abacekmennnxhedecmﬂalyenceetyated
in vacu and tEe res due artitioned bet ween

di ¥RF5F neFﬂaE ©($86 ﬂPa} SRdTRFHRY - (100 M ). The
or gani g fhasewas drseliatedand didedrzphase sapamsdeiie,
and the solvent renoved in vacuo to give the crude
préﬁacflrpﬁrﬁiﬁéaﬂﬂ@hlaélﬁ@eﬁh@agl@té@émtﬁppﬁehnlng 1,2-

re a d e [
vt o osheSe G REne b PRk R, MLV oln
(960sty) 151 (EShe €éébBE362stemmate5n2661uﬁoundn265dltlon,
(MH +% EEscrh t|o of Eﬂﬁ %alte native procedure)
2 tr FREBof BREP § Sbi pRehyPEIPBOXYTI €24 PHaFEQEdeUCt
Bat ghvA&s @hg]éééoﬁdoalgtthatlon column as a bottoms
4-chloro-3-(trifluoronethyl)benzoate (D22) ( 1 .0
3. Qﬁrﬁﬁmb)Whpheﬁyllbotbﬁl@oﬁﬁﬁ@aFIZﬂ hyamBele4 nﬁnﬂyaves the

paII t

(dlcycpohexy? ?%gﬁhlnonglp enyF ?E48V§r%§?daﬁaream'

potaspihulisbhupbetdec(1680engxadpl® ANB! YonpaTHEi {8 Rkimple

was heated In the mcrowave at 120 OC for a total of

40 mi nites IB&kiénh bl ox mqﬂqﬁqg%ﬁy¥$h§pntamlnants and the

4 gﬁoghgs3tﬁé£é8kUOQQHEBhMe}QeﬁégﬁﬁelhDgg%piégotggen from

., phenyl boronic acid (2 mmol ),

pathadtunaécétatelﬁzlgnﬁgyarbonate products in the Example
iC he hos h|no henyl (7 ng) and potassium
68¥ gg é%%g 578 ﬁ ?Ih THF (4 m) was heated

|n t he ntcromave at 120 OC for 20 m nutes. The

reaction mxtures from batches A & B were conbi ned

filtered and the filtrate concentrated in vacuo. The

residue was purified by flash chromatography (Si 2, 0

to 5% Et OAc in hexane) to give a m xture of starting

mat eri al and coupl ed product. This material was

di ssolved in ethanol (10 m) and 2M NaOH (aq) (5m)

and then heated to reflux for 3 h. The solvent was

o L 1. .
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3- Chl oro- 4- (propyl oxy) benzoic acid (D38) A solution of
nmet hyl 3-chl oro-4- (propyl oxy) benzoate (D37)

W@ RD2ABBRG- 58- B1) (12.22 g, 0.053 nol) in et harol/EP2008/054659

m) and 2M NaCH aq. (40 m) was heated at 60 OC for 3
hours The reaction was allowed to cool and then |eft
m tenperature over the weekend. The reaction
n1 ?B?% was poured into a mxture of dilute ag. HC
anf ETOAC. The organi C layer| WegpseRal ¢k efipxdhbed and
evaporated to give a solid which was triturated
et her to glve the title conpo@h@mhéea white so

9) o MEC fires 214 found
BN R iy 2
3-Cﬁk@pgiénélopyaéolmgyng h)benzoate (D39) [A m xture of
et e (DIB) (2 583 g Q9 G2

nnopy0ppyﬁaéﬁeavﬁ@ cmq/kGB 12, 12.5 mol n0§odﬁﬁﬁpted
te OX 13- o )—BHNA
o0 b élgﬁ%l?i885&l #3/9) 6 o)

AN

P

nj
S

WP 3¥0 Mectea
trDégg%gﬁ?a¥hhdeqﬁﬁgggong}d|pa$|adiun(0 b8tnyetBclld

)
mmj ol uene was heated to refl ux under
ar gbnofioneBd h. The reaction was allowed to cool and

was 'Fi | ter arl Tha c-r\l i rl Was nnc-h::rl \ni t h t '\| vene Qnrl

thenBEBﬁoByBEEQt?s“@SmEQEG§Qt6§t§d?r Re- EeﬁyQ98xyﬁ?r?pane

partitioned between ethyl acetate and wa
(180dnk- prmmbhlaQMéousyspdeanblcarbonate (50 m.)

added. The organi c phase was dried (phase separator)

and concentrated to give an orange oil. The oil was

puri fi ethdbyyererse iphasewehronat agraphhe elrdddang

5-100 % acetonitrile in water to give the title
corpBBndias ah 6FaRgesePrle(600SHEyLaThiglépntaraedor even

SO i i S 3 r i Lo

F omembIBYE} kS imtEa e kb pipERE SoE Bkl EOHEERSn2ES in

nadhebﬁiaa$iptbaylﬂeehodrbﬁssteiptbdncof D40e especially

3-Chl oro-4-(1-pyrrolidinyl) enzo c acid.(D40)A m xture

SRS I e o LA LR R R R A AU N IR

(6§5rﬂgd 3574 Aaek) yaed agueeys @@gb@ﬂbhyGEOﬁkegyigh%

1.36 72 mmol) in ethanol (15 nL eat ed at

4OC€¥P©ﬁa1¢ ho FPupPHéfNSodkuArhgdfogpgeo diggige, near the
%ﬁ %}ﬁmﬁi afded, QE?lEQQlESaSEigﬂnFea6€H for a

fur . The 'm xture was concentrated an t he

resodUEmdhsscbyedubh wat eced008ehi)ile, Theopduealidephdseand

was_washed with ethyl acetate nm.) and then
ac?&??ieaf?B Ny ar Rﬁ??@méBFVdfPBWﬁgdbﬁthﬁéﬂéé was
flaé@BﬁgogitloMﬂébega%hips@@t@éaéegoggl@QMEBO§YY@ﬁ@um
oven to give the title conpound as an of ite solid
(362rhghat®BipEShe ClsHI2136CPNCROtBGUEFes 225; found
226 ( Descrlptl f
2- (Cygﬁ%%en€§iox§F oﬁﬁyﬁﬁékﬁﬂﬁqﬂyqun Di %Apresumably
sofkutinen bf; eyeleapentanobf(thelbgrrh( alsuﬁpﬂ)phbspEWEium
(50mM ) was cooled to Q0C. Sodium hydride ( 1.54g
0. @i@mhﬁﬁ)C@ééléiaeanBoFPpéﬁﬁP§@ttBeﬁﬁélgﬁlN%FBnpéﬂHYlene
tthﬂhétuﬁﬁ shiresd QEaQQQéfEQa%9181ngﬁﬁsoéfEﬁEs

conpl ete addi ti on. % Cyano- 4- fl uorobenzal dehyde
(cbnnmpbydk}n(endg up. @msthalflmai phenyaddedcandonhee
m xt ur.e I to warm omt erature and
ot PFPRGeByeP R BRES The r bBet PN Rare At Hodred paY
006.BBdghehRepwaseaddedept heuBhxbHr eowasxdinbutedhwi tBaction
ethyl acetate (~25nm) and partitioned, the organic
| ager thasPhasked & EATRata e(PBOﬁPFtawatba§§ealkﬁﬁéégﬁo as

a a arati d 0 y

concentFatBa Tn beebe aha Thet et e o T sa By e,
Bi ot age SP4, 40M wi th 20-60% et hyl acet at e/ hexane as

el uant. The product containing fractions were
concentrated invacuo to yield the title conmpound ( 1

.02g, 4.2 mmol) as a yellow liquid. M5 (ES): requires
C13H13hE2 215 found 216 (N+H) . Descrlptlon of D42

"~ o~ o e o e — s
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15

overni ght. Cooled, filtered and the filtrate was
evapor at ed, dissolved in EtQAc, washed with water

W@ 300204956 dri ed over MgSO and evapor at ed agai PCT/BPTNS/ES4659

( 1.75g) of product. A further,0.290 g of white
crystals were recovered fromthe rotary evaporater. M

(ES2)i CIEHLONICE. requi ces 275 f ound, (M) 277,

4- 521 khydroxyagtaopEbaipe) nehhyl } s 1abkbkadagebgdous as for
-yl }but anoate (D53) This was prepared by a simlar

nemﬁ@M #Brt haetdeser vhedeabovedf pblybs@rRPL2D79TS- used
uire foun
030Phm; VB LES) 1y UABNACE, 20U Lo o280 HN Mt her
4 bSnﬁ(hydrohyaﬁnna)(pnbpglaﬁéhyhkbahbtedpzohuatybbbatned
anoat e 4) was prepared by a simlar nethod to

t hat' 88 cFFB@Hlﬁbovg PFoRPRYHyIn4ves. detected.

cyano- 2H4 14az0! é&@é&ﬁ&&ﬁﬂgﬁ%%a&Dﬁ%bthéwiﬁé%@
G 4H18NAO3 requires 290; found (MH) . Descrlptlon

of bbEBOAYVAT XA UL & @ﬁléyhyﬁcycled from the second
3 4= Lehyde pxxamt ahGl m,0g) ELNYLL: AL LNERZ6LA2 o ene

propanoa
3- éérbéhydﬁoxyaaheebtlnnﬂohaethgbh iothdndaaelb; recycling
yl } propanoat e m xture of eth

3- F%léyaﬁélﬁﬁkPﬁd@%@ﬂugtyF?pFB%aﬁ@é%@nﬁﬁéPﬁyFeaCtor
3- éég@¥ﬁ@9 %kkﬂd@ﬁglca%aYbEQr99@”9§E§l§gmg)béh%vggur of the
4.938mmol ) (sanple was a -3:1 mxture Of

2- Bgohems}) g hmﬂroxyﬁanﬂhelhydhoohhbrtUet(bréﬁéthIQHSIs

o RERar 18T S heF oo ROSraoar B RETFBF<dnraroTHet hich

sopirdswasoblii/l tered and tbemf bkt nateseyaponabedctove
dryness to give ( 1 .49g) colourless oil. LCVM5S and NWMR

conbtairedt- @hich]ptasemablysmﬂems tM8 €ESh: o€ BEHIBRAE3
requires 276; found (MH+) 277. Description of D56 A

m xture of ethyl

4-{4-[ (hydr oxyam no) (i m no) net hyl ] - 2Hi ndazol - 2-

yl }but anoat e & et hyl

4-{4-[ (hydroxyam no) (i m no) net hyl ] - 1Hi ndazol -

yl }but anoate (D56) A m xture of ethyl

4- (4- cyano- 2Hi ndazol - 2-yl ) but anoat e & et hyl

4- (4- cyano- 1H ndazol - 1-yl)butanoate (D48) (0.249 g,
0.968 mMmmol ) (sanple was a -3:2 mxture of 1 and
2-isoners), hydroxyl am ne hydrochl oride (0.135 g,
1.936 mmol ) and sodi um bi carbonate (0.407g, 4.84mmvl)
in ethanol (5 m) was stirred and heated at 80 OC for
90 mnutes then diluted with ethyl acetate (30m) /
water (50m ) and the organic dried (nmagnesi um

sul phate) and evaporated to give the title m xture
(270 ng) as a colourless gum LC/ MS showed a 3:2 m x
of isonmers with a couple of small inpurities. M5 (ES):
C14H18NAO3 requires 290; found (MH) 291 Description
of D56 (alternative procedure) A m xture of ethyl
4-{4-[ (hydroxyam no) (i mi no) net hyl ] - 2H i ndazol -

yl } but anoat e & et hyl

4-{4-[ (hydroxyam no) (i m no) net hyl ] - 1H i ndazol -

yl }but anoate (D56) A suspension of A m xture of ethyl
4- (4- cyano- 2H i ndazol - 2-yl ) but anoate & et hyl 4-
(4-cyano- 1H i ndazol - 1-yl ) but anoate (D48) (4.7g, 9.13
mol ) (sanple was a -2:1 mxture of 1 and 2-isoners),
hydr oxyl am ne hydrochloride (2.54 g, 36.5 mmol) and
sodi um bi carbonate (7.67g 9 1mmol) in ethanol (50 m)
was heated at 50 OC for 3hrs, cool ed and evaporated
and partitioned between Et OAc/water. The organic |ayer
was dried (magnesium sul phate), evaporated and
triturated with ether to give the title mxture (49)
as a white solid. NVR and LCVMS showed 2:1 mi xture of

I somers. M5 (ES) C|4H18hMCB reqU|res 290; found (M)

NN A -~ = P e g,
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treated in such way that the final 1,2-alkylene
carbonat e product contains no or substantially no

w@eoosams@nt s and that only a limted nunber OPCT/EP2008/054659

separation steps is required to; arrive at such
purified 1, 2-al kyl ene carbonate . It has been found
that the above object can be achieved by a process for
preparing an 1, 2-al kyl ene carbonate conprising (i)
contacting carbon di oxi deg anali2makkyl ene oxi de and a
carbonation catalyst in areactor to produce a crude
reactor effluent containing carbon dioxide, |ight
compon nat | yst e
Sobor At NS B5E G GR e BTl TgR oTASRan S e
theompudelneactor effluent to forma bottons stream
containin Iene carbonat e and cat al

di $til1if nfﬁétbaﬂtﬁﬁﬁ St BARTFEFNed™i nr $Teps Fﬁ§et8dee
fopmaafbEstodhetbhl ahbqnyeverpegd shream e@nbabhiRg o

1, 2-al kyl ene carbonate and a first distillation

bottofe sepeanrcohfaianhgceataliysnyg anagbpecgepbkngeat 11ght

| SBSheBRLECST fhe LiLsiodLotLiLation bontare,siream o

theé r%ac or "and-

d|$nnblaeeparevehbeadrsbheambk@déoaﬂdalseﬁendomponents from
distillation overhead stream and a second distillation
boFP%nﬁrggﬁeéﬁ?EBﬂFa?ﬁ?ﬁ@eﬂtztal§9F@n@ EﬁFB@ﬁétetrﬁﬁE

recygling;ak heéséleﬁéngfcé?SoﬁQE@”QnQ'éétéh?&ton
overhead stfeamto the reactor. In accordance wth the

process dfisthélpngséhe bnt@nmsontrwhmcﬁowaydbencatepedli)

out canti nuousl nly. di sti

ot PR P aF SO RE L b ERnuhE bre kel Bon i Enl B Baining
|'i ght-gorpoaeat satrenntheagnuderti eget @i seffluenbn HSttoms
is denonstrated in the exangles bel ow, by distilling

t het1eanafRyFaneiedr fohat BSas anRdoVefrkeadngt peanfprAt pPart

the fEBétfgkég EEQE&?TaEg?anHP¥bH9 Lipalnleg- @h5¥%898tor;

car onate product as a tons streamin the sec
di stidl l ation, rather than distilling fina
- al kyl.ene roduct, . as. over head am

1,%. E@rbona ig

tKe sEEGRATAFERI FPEL FORSTnBLEFLSUBSERRL PEPF eﬁ stream
Coﬁbaﬂbﬂﬁnésséﬁ@ngoﬁﬁ@tﬂ@@atﬂoﬁabGeEheéh predugt anAsa

di scussed above, in the distillation sequence of the
f|ﬁ@@oeﬁb@éshehﬂaé#ovmb9©ﬁ20a0$tream epkpaeﬁeng 1,2~

CoPRTRGEe! SabEIBIed, 5o, DOLLATE. 3 LEAMD e Lot wne

d|sécbheddaStamlavebheadesheeanstleamsecoaﬁe reactor
d| tillation. Mreover, in accordance with said k own

odi MMt FEditiBhadl® &St at "G Sided ™t d -
peéiQFﬂ@QelalgidQE Leecarpkve ab1sdhst apti ahbycBYhEnation
1, 2-al kyl ene carbonate. More especially, it has been
f oopdatkat-with the present process any hallde
Cogpourﬁd (ce 4 brc%rdp{’ld“ %) ctlr};@ltm Ry Q}Teerfeolr 1Irn and
t h8"reacton as(% IS remve romt he final
1,2eabkylemetmanbomaheopéedeeﬂ aﬂﬁeeaenobnhamden,anylkylene
subsequent process step. Further it has been found
t hat°by recycling the halide by-products to the
capbonatiQn JLaCt Oy 4i0gether- With § hecatalyst: tlte%st part
catal yti c behavi our of the systemi’s | nproved. Besi d
havﬁnghﬁof@rSSUEssamﬂﬂathynnbOCOQmathaﬁag andt he least
final an addi,ti dvanta is.that in the
or Basht o Br BEks P Per Ut e e Bo R o ST e dna e g 208 mixed
coppopnents @é@y@@@ﬁ@at@dstéﬁ step (i) , fron1the
crude reactor effluent formed in step (i) . This
results in a relatively | ow vapour |oading for the
next separation step (iii) of the present process
wherein the bottons streamforned in step (ii) is
distilled. As a consequence, the size of the
distillation colum wherein said step (iii) is carried
out can be reduced con3|derably The vapour Ioadlng

o o Y a1 A A~
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residence tinme can usually be varied between 5 mn and
24 hours, preferably between 10 m nutes and 10 hours.

wEogarson of 1, 2-al kyl ene oxide is suitably PCT/EPES$/054659

95% nore preferably at |east £8% Dependent on the
tenperature and pressure the residence tinme my be

% The cat al C} concentration qu al so vagy
kmvwerﬁ%§%ﬂ§ 18R t74bI%E Yo SHCe it 4t TR Savci e

fremiimto ¢dheitn Baseeaee bB@tt@EakhéGQQQh@ncﬂhﬁbHéﬁts
Good results can be obtained with a cat al yst

coRténpracioRonf dRordds smparphsedionsthe tétal is recycled
re As to the relative anmounts of
28 Fﬁglgﬁéggé?bonate and al cohol, the latter only
be6ng Fetcas acalndnly fuaar arle ocm alfysthe the dildeed
artisan can vary the ratio_in_broad ranag Very good
Fgh £

r eSUPt8ShalfBep8eR 8Bt ar hed! &HproByi RGTa° tSr8erg of @
1, 2oalkytensrcanbopatgohorabgohgl 2 0fsd to 100, in
partlcular from2 to 50, nore preferably from5 to 25.

I n7vi eWrgfcasse aclrarcd nfdort & lvd almdessi mék regac ttihen first
between.the.1, 2-a Iene OXIde and_an_al cohol i he

et P e P RE Shonft S aretnon FeRfaRianratRapt Nt 2ot
rebatbbﬁhyeIOMIlevel such as from1 to 25 9t , based
on _the weight of 1,2-al kyl ene oxi de, carbon d|0X|de

1, 8-al I?ﬁoé?ésca‘%ajtlélgaﬁd’ Acodre iof ther edacsAing
Pr@ﬁgﬂﬁg'ywhgﬁe§ﬂvHHé QérEBHQEQBnr@QQQ§yEEoﬁb§ 1952504
. Where the catalyst is recycled to step (i) as
patetoﬁ alsgﬂphoephontumsbadmadEageous if the content
of theEcatm in.s i Xxture to ng eF%cledt step
(iY-is &t Své‘lcf% at WoHF ireart that" S17e Yi%! d

of cibnak, lwBeakkyl ene cazb@mapceﬁéoeg@aelsshéghylene oxide
wher eas the costs for recycle are kept to a mnimm

ThePef 8F ePTPRELGRBURKIEE - catalyst in the mixture of
cat gl yst, an %é%ﬂ&@d %%m%#%%&&&%ﬂe@@y
from1lto 9 based on the totdl mxture, noré
pretéyabhy fit ot Sstmo@be¥ 1ensi gtecbl had/beemofiopndpylene
thai stability of the catalyst is reduced slightly
YE 1,2-a|ky|ene carbonate to catal yst wei ght

ratiho Ipsfob;@s%wakct&e a»%olﬂat Lfy efcalystcliss st to 10,
preferably from 10 to 40 9 t he remai nder conpr|S|ng
1, harrynenhbecar Boadkeland, OépﬂEonalEphyéﬁceh@xldenan the
step e sent reactor may

?U%eéikg%aégegggﬁt§?smgﬁ8ggﬁgagﬁglé ?ggcarry out the
r eaet i arofesst eap:c(dr)djjri’g thwo =01y roee afeadtadns 2 recsuch

cases it dv eous tqQ provide for the
opWPﬁﬁPlﬁnB%ﬁ o? iggi NEaPBoncdioxPdery ePﬁeOdee and the
reacborsxbhychemaybng; or naddhprgpsachengdi,exide bet ween

the reactors. The reactors are SU|tab?y conduct ed

undér pluagefdsowasmrdiiticons. any ioneevdn ther @ qeasfdamoedlaims
toCQ% g $ gck m x reactor, e.g. a Continuously

re ank Reactor (CSTR), followed by a plug-flow
reaotorcoSuabtanqoabinaebenpbstkn&wmhbre@ben@ dUStAllation
4,314,945. The carbon dioxide for use in the present
pr%@éggméaﬁtbea@|?Héweﬁure e5PBonidl oXi8R 8P éaFBBHl to

d'thggnCQnE@aQtﬂgnfME&B@EeCQHHQHHQ§ngC§Bb9n2da@%yg@ne diol

whi Is especially suitable for use in the present

|n&edtaodlaﬂkycaabbnndteX|dedmhlch has been separ at ed
subse t ,steps of t he res .pr.ocess. . The

oxtEhl COEHRLR Earban R FEBurne B tddyanas snzte-

t he nature and t he anounts of contanrnants present in

the carbon dioxide. Small amounts of water nmay be

present in the carbon dioxide feed to the carbonation

reactor. For exanple, water and the 1, 2-al kyl ene oxide

may react into 1,2-al kylene glycol. The 1, 2-al kyl ene

gl ycol produced in such way can easily be renoved from

the system e.g. by bleeding or with 1, 2-al kyl ene

carbonate product SO as to nalntaln a desrred Ievel

o A ~ o 1 . " A ~ o

dlkylene



into reactor 10 via line 11. The crude reactor

effluent was sent fromreactor 10 via line 12 to
weepanzg9es 20. I n separator 20, carbon di oxi dePEIEP2008/054659

l'i ght conponents were separated; fromthe crude reactor

effluent, to forma bottons stream contai ni ng

1, 2-al | ene carbonat.e and cat al t. which was fed vi .

1 5472 T Pt e [ b i S Eote step ‘0 is
separabeschi ght teeMpoasgahscand gaﬁb@ergg@xéggsmere
partially recycled to reactor 10 (not shown in Fig. 2

) LrFpecpretesscasisehemhelzably shown in said Fig. 2
di f5er $ A hat 4 Fl L o SROMING, 1 Re Pragess of e
the present I'nvention, 1 n the fol I'owing tvo aspects.

Fi askanblalk, meohthost distnblabromsepkupanb0.in Fig.
2 , the bottons stream containing 1, 2-al kyl ene
carbonate and catal yst from separator 2 0 was
distilled to forma first distillation bottons stream
containing 1,2- al kylene carbonate and catal yst which
was fed via line 51 to distillation colum 60.

Further, a first distillation overhead stream was
formed, which was entirely recycled via line 52 to
reactor 10. Secondly, in distillation colum 60 in Fig.
2, the first distillation bottons stream contai ni ng
1, 2-al kyl ene carbonate and catal yst fromdistillation
colum 50 was distilled to forma second distillation
over head stream containing final 1,2-alkyl ene
carbonat e product which was renoved via |ine 61.
Further, a second distillation bottons stream was
formed, which was entirely recycled via line 62 to
reactor 10. The 1, 2-al kyl ene oxi de used was propyl ene
oxi de which by reacting with the carbon di oxi de
resulted in propyl ene carbonate. The carbonation
cat al yst used was a honpbgeneous catal yst, nanely tetra
(n-butyl) phosphoni um brom de, dissolved in a solution
contai ni ng propyl ene carbonate, 2 0 Wt .%of said
catalyst and 2 0 wt . % of nonopropyl ene glycol. Feed
rates to reactor 10 were 114 g/ h of propyl ene oxide,
60 normal litres/h of carbon dioxide (nolar excess of
carbon di oxi de over propylene oxide) and 57 g/h of the
catal yst solution. The pressure and tenperature inside
the carbonation reactor were 2 0 bar gauge and 150 0OC
, respectively. Said reactor was a nechanically
stirred autoclave having a volune of 1 litre. The

| i ght components and carbon dioxide in the crude
reactor effluent were renoved in two gas-1liquid
separators in series (not shown in Fig. 2 ) . The
first one was operated at 24 bar gauge and 60 OC and
the second one at 4 bar gauge and 60 OC . The |ight
conponents and carbon dioxide fromthe first separator
were recycled to the carbonation reactor. The |ight
conponents and carbon dioxide fromthe second
separator were vented to an incinerator header. The
crude bottons stream contai ni ng propyl ene carbonate,
nmonopr opyl ene gl ycol and catal yst fromthesecond
gas-liquid separator was fed to the first of two
distillation colums in series. The first distillation
col um was a gl ass O dershaw col utmm consisting of 17
trays, with the feed positioned 10 trays above the
bottomreboiler. The tenperature at the bottom of the
first distillation colum was 140 OC and the pressure
at the top was 0.030 bar absolute. The reflux ratio
amounted to RRD = 1.6 (i.e. ratio of reflux flowto
top product flow) . The first distillation overhead

st ream cont ai ned nonopropyl ene gl ycol and was entirely
recycled, via a catal yst recycle vessel (not shown in
Fig. 2), to the carbonation reactor. In addition,

. I T N | o o T



