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AM NO ACI D SEQUENCES DI RECTED AGAI NST CXCR4 AND OTHER
GPCRs AND COMPOUNDS COWPRI SI NG THE SAME The present

WO pooensizen rel ates to am no acid sequences t haPCHER2009/056098

di rected agai nst (as defined herein) G protein coupled
receptors (GPCRs) and in particular to CXCR4 and

CXCR7, as well as to conpounds or constructs, and in
particul ar proteins and pol ypeptides, that conprise or
essenti ISt ' '

cequenci ST IE T, MR DE SN fgsonars
sequences of the invention', conp ounds of the

invention', and "pol ypeptides of the_invention"

r especthTePFFooRhr LREFREIE™ TR FRveh?i BropPaPiesor the
angy-ABER9dnobr MKk ARl BarBehdtsequences that are
directed agai nst transmenbrane protein, and in

parti cBrasetsgesniibti phe spafurhgonr afsatliplane carbonates
pr [ r ich [ i gn ;

P eBrSubRelt o0t RopOPRy B RS, B2HEREHRh A ARRE 78 wnich
generdbh. dIbsidevést contaksedr eiahesnt alhydkeaiec cadidds in the
encoding such am nq aci.d se%Uﬁnces agd poléggptiggs
(aP¥ESFEFEr Pédt SURERELT &8 AnErei (NG FREGY Stngtsclosed
I nygngl 9@%r@.&ﬁ{%ﬂp@1@ﬁsb@l@n§%ﬂtu%Bﬁlﬁéuﬁﬁ.t We-A 2005/003113
invention"); to nethods for preparing such am no acid
sedaendesecanthpsl yhepriadedystousest hesl beesx preysiirg -

or ..capahl f pr.essi sych am_n i.d_s e s or
polSaBati 4ad D5 Banpoar ane TaRaBra SR ted 4 o
phaf-epecdtical oFoRNeSilenensarbbakteenPiiage caldc haariliets are
acl d sequences, pol ypeptides, nucleic acids and/or
hoStsedPeed . alis -Po 4udéd I 5s BRCaRFAGTAORE $EGieiTdEs

or BRLYRER! LGRS, UHAIE 126 OF hRStet@ltliSrARdAOhe reused.
conposi tions, in particular for prophylactic,

t her apéut ac contdnagres pirocessp ddes resgdh oas prieguct

prophyl act.i c her.apeuti c.or di agnasti ur poses

e LR LG B 1o EBETS. S SR E, Fas to be
adyatages@nd apRdrtatildtBitniche .| BN WTRMId treatment
becone clear fromthe further description herein.

GPERslegipd 1y Waaludesins i@ tddd adfl are A SRS T 3T diten@d kylene

is f I t ol i I e a1 d

ot oA IR, (Gl T st SRt aiay 1

Pr o0 -Matdo 0&¢ad 45¢i0 ,U i$ Avak) EcA9@B-14068 oc2d3jucarsd alkylene
Pierce et al., t Rev Mol Cell Bi,ol 3:6%?-6 0 (,2002);

as %ﬁﬁor’&stet & A IREFCESS T & P ‘%%51%}1"& ug

D 36014808820 (A0t Kanakidy, tHeLrds ARG redes 1if

25:186- 192 '(2002); Rios et al., Pharmacol Ther .
92:thie SAYEAQEL) ;i dEeog atevged vAdevid GeémrED G pPrepriate

760- ; .an C e ; | SCO ,
11,558 o TR Gl e i g e D SRR,
RoseEnigl [2oben 7 Arciogen e {ciiidy)s 2t 1HR2-ukERB atch 1Sadeel s

et al., AAPS Pharntsci 2001; 3;. 1-16; as well as to the

f utet e ety i st XSt G prot ei n- coupl ed

recept afig (IR AR J il A 388 drRiePlaccording to said
cell -surface receptors (nore than 1000 genes are

pr é&eit 300 T/HD Hlafan agenhclmomprieit ican eodutt v atled sy

i Aty 9y e TS, BR4TS =y

pl aenouiatgeHed| at e heorcemiiraintier O us SHSh e eh thdke
the periphery. GPCRs are proteins with 7 transnmenbrane
dorfTHSMFRH T gHE ERD IS WS TRCe S HalFvordedy In
knawa, (i ugs; Wor ke i ol G -0l N Ol Bk 6GSRLO Sn

it 1s coomercially very attractive to sel’ect

Nanobodi es against this protein famly. It was
estimated that in the year 2000 half of all nodern
drugs and al nost one-quarter of the top 200
best-selling drugs are directed agai nst or nodul ate
GPCR targets (approximately 30 in total). However, due
to their architecture of 7 menbrane-spanning helices
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menbers are the netabotropic glutamate, the

Ca2+-sensing and the g-am nobutyric acid (GABA)B
woe@eptosss. Traditionally small nol ecul es ar e PCHEPI009/056098

devel opnent of drugs directed agai nst GPCRs, not only

because pharmaceuti cal conpahﬁee'have hi stori cal

reasons to work with these, but nore inportantly

beteapse sgmg et MIQRFAne sirsthoiiattss i mERd yphesphonium

tr ansme%ér a#@%@%%@% B?%%{é%&e )(MZ%I?)IA%% '|2he also

steﬁmmaﬁﬁiﬁ&?$@meatnﬁbmuy20@mOsph¢mmeaie@eeﬁs @xU@uﬁ?tD,
Di scover C?es&lonn re, Partt0|pants 347%

57“73%2%‘)‘ %‘Fe@ 3 PEASHA R I P ov “&Ot%o%%e‘a?'l’%ult or

| nppsei Pl £t Ongeperat 8 888QCLONE rat +HAS €St Rg ?f‘@pylene
this target class. The am no acid sequences of t
|n@@hb®@®t%a®@dlhhp%rt@c@?@@v$bM@%%d@%st%$ ERgbutyl
UERLPRMe 80138, VERL N85 DAL SURAT PEONETHEY BEEERe
of PEREFF IR PFheT ¢ proper rnding via exténded

CDEetﬁ@DStyntph@@phbnﬁsm(hsomﬂdeher descri bed herein).
Some non-limting exappl es, of %hera eutlcalgﬁ%relevant

GPCRs Bie %%%ee%%r af 1 Ferhgn WHRGTS whitth grprane
t%8%%}/0&@9}691@{18%:{35@5 have ebtbesibeenrappeo¥ad That
or are in clinical devel opnent. The text between

br askeossavdi sakgenheonader dyaal fonbef farnasi hackcfgon

SCEDS 2 APRONRCY Bt POLYRSOL! U 0L, b LoNRSBLOME: 5o

M«léﬁﬁébﬂé@ MhategepkobtocAdapnneapEowhicHi skrantoemed during
receptor 5-HT GPCR _Cannabi noi d receptor ﬁz AEl
horah@nerefiefsérﬁnepereaéhg}reﬁ?nearbeaﬁgﬁ. ARREPANGEEr PPRK -UP
Neygopgpt Leg % EQC@Q.EBBRQEQ eLR0sE A1 h§CeREE 1 ORI Rlidture,
Sorat 6statin” asopressin ke receptor Prostanoid

r emept ortElgss BuGRCRsCk- AeﬁtheheaS|ng factor

oot g (100 ) eSS £ 70 SHSABL RERPLAL: on <o

NORahbikl BE ezsmeheeaefcst B apetikiyC ahrcmlyebewmt back-
GPCRs are nentioned in Table C. A nore extensive |ist
of rﬁ@ﬂﬁﬁOGPQFﬁs ailkydeven crybrapte pntexerkylegecrpide and
Ch%%?‘%' E)%%&teor)x?ur@h%% C%'.he %rfe%%h% ih¥e®ors have found
al pha-c¢ i Né receptor sSpecif or
sttaﬁmlp@@pp%e@efa&udesld©855%|caksdyaalB@@hCX@bkzrea@tion,
nDquuIe endowed with pot.en §e %npta t|c ivity for
0

y HBRGEY f€s dePRns trat ?@VS%; “ehenoki ne

r ecept @hLs ok % %%a%%se@r& 4$&ehe ibnf aet teDdrolride a
cells. Tradifionally, sol ates that use CXCR4 are

knewntdgnupuse Hracesysi ¢ars dihgt @éfodwmleér of @regdkylene
Vi rus f d_| at QN cl :
WhSEREPrREE EH Ao gl B arly Gt JF i de using
CORS gfdeRtrdium cealidesaf whiinddefdechyened iEGXERE process,
ligand SDF-1 is known to be %ﬁgortant i n hemat opoi eti.c

st SReE&In KA AR o 197 Béke jqprbonate into

he% QrRf i 1L AP da P L IGNAGRe WRUSHRNATL as much as
c enoKi nes, SDF-1 and CXCR4 are a relatively

nwmfs arld ddrdrmssepteaty gl rlfkatlsee chasikiates can
Q&}to everal dlfﬂﬁrent chenoki ne receptors in a
ai ﬁéﬁﬁhlscﬁgﬁg‘Jﬁﬁh ler). Because the interaction

bet vveemuS@%lIsza@i},CX@FM walsa A idheqy tarils rodjedt is

hol di ng hemat opoi etic stemcells in the bone nmarraw,
dr @gﬁﬁtew&td Bmaanwef@(ew r ééépﬁaolrd &@gdfnqqysoealkylene

tHf | £

Perlpheral bl ood stem cel | npblllzatlon IS very

i mportant in hematopoietic stemcell transplantation
(as a recent alternative to transplantation of
surgical l y-harvested bone marrow) and is currently
performed using drugs such as GCSF. GCSF is a growh
factor for neutrophlls (a common type of mhlte bl ood

g, o ' . - Y
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nodul ate the biol ogi cal pathways in which GPCRs are
i nvol ved, and/or to nodul ate the biol ogica

wore@bamizsns, responses and effects associ at ed MT/EPROLIS6098

signalling or these pathways. As such, the
pol ypepti des and conpositions Bf t he present invention
can be used for the prevention and treatnent (as

defrerianey ¢ h)a by BRTR- FaT et ¢ ¥edaes eaplyst with a
di v - d di seases and
dinggl&gﬁé{rcg?:L %ﬁ?%‘@?%eﬁs&%@%gées and di sorders

t hat eardreimudwenttée: aneysemtt deatad,iorespdettiagelty, aby
suitably adm nistering to,a supject jn need thereof
(IPROCRER | TigF t Hes dPEedue beh bt der oY  Site | GaloRnee BY
syimd ored hel 89f o anghh a1 Ry 1 ehskoRfd@t i @6t EABLOR dioxide in
devel opi ng the di sease or disorder) of either a
potypepregenes ebnpdshesphoBi¥heCt HREYR T obn (WhECR nprocess

' f h ' ' .
PRl By B AL aBOHLE P Bospponsr

aged sl y £PChRse ogonat bhobogl ¢ai npaddweyd oinhechanesotion zone
which GP is involved (and in ﬁarticula

CRs r,. of a
ph&¥ A cWat FRaf | BTty es Bhotht CoRER ot )9 %&%ﬁ%?%% gproonate
Sugﬁdcﬁﬁég§ﬁéﬁiﬁﬁ di 688586 880y disQrdRRs Wi Il be clear
to the skilled person based on the dlscfosute_hereln.
Thils) alkhberebebngonahet addt Aerbroant penbainsendci d
seguences _and [ L BV | O
i R R e R
di seasgs; and di sorders that are currently being
prevented or_ treated with active principles that c?n is

model atBe PEREHBRPaFRYPSTEREl | FRESTEEEH 4B ERBRe (P
negé&gpggeanaghg B5L:QF .aghaci ted above. It is also

envi saged t hat ﬁe pol ypeptides of the invention can

be (detheospreswntonhdiningophpephonlitmdisbasgstandeparated

di sorders f which treat t wth_such.active

or PRPEPRs (BL- caF BREVS B8 g heberepeu:ShasoBeen

pr oROGREchOprvbkbsbe pirepesedtobrdayri 0pad tArbuhHEe. and/or
In addition, it is envisaged that, because of their

f avBLRABEE PibPept FEEPAICRURIRBE HEBRFILBAHINEREPAT ERe
polLypepLidgs.0f the present invention may be used for

the prevention and treatnent of other diseases and

di sor densabhaa-tnbBoséohed Whiah20h@deokndatm att ieesuggested
principles are being.,used or wll be oposed or .
e b BRbpBaZoRRaF G YEATS: HESpbPoBe Bl GBEoRE (g asPayEhy Lt
I NY@NbL@R FRBY B&O%hﬁge&%Whgﬁﬁhodé andok-eghaRnNs nbekver,
treating the diSeases and disorders described herein.
Clﬁéﬁcé%épi@Qﬁpﬁﬁ§ﬂaﬁge@§§sa§ﬁ PRE HANRGCAEIHd 1N

seqguenc pept.i.d he i 1,0N W

beggng gﬁggqugQ?ﬁé S FI?gg%%g%sgﬁbgﬁgﬁgfﬁeoﬁtheePther

di sehdsuhevketeistedGanenalileyy of ksranioh egenak tinel

i nvention to_praovide pharmacol ogi cally active agents,
asS%éPF1§§n88§p5§PPﬁoﬁ?aéoﬁpﬁp§%ﬁéoPhé9§§ﬁeF ngégﬁ

be cusedn BalRe tH-adRAY $ecR@LeRh @B raRdLe Phe@N¥BAY the
of GPCR-rél ated di seases and di sorders and of the

f ubekér ré¢psgdcns cdné ldivydenge cariveneiten e tive pdikylemed oxide
to_provide nethods .for t I.agnQsi_ s revention

TG e BR e e e P edaeeetia sl E5EReEY: ok

I Nwalkya ehlde cadiioftiatte, atdhdrha i@/ demndse teh cedc i nagert Examples
and conpositions. In particular, it is an object of _

t h@eRV¥ent SHTEESF GAVELEFEN Ofh &R PEESGRCa PP CEES F&s1des
aggRl $1eC ¢APRRS 't%!a%”%kf%”?fr%e%%t ?9_%3@ Al have @ity to
advant ages conpared to the agents, cofpositions and/o

nmet hods that are currently used and/or known in the

art. These advantages will becone clear fromthe

further description below Mre in particular, it is

an object of the invention to provide therapeutic

proteins that can be used as pharnmacol ogically active
agents, as well as conpositions conprising the sane,

o s . —r . Y
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di sorders or conditions associated with and/ or
nmedi ated by GPCRs (such as the diseases, disorders and

wa@omditsizens nmenti oned herein) in a warm bl oodePCHEPI089/056098

in particular in a manmal, and nore in particular in a
human being. In the invention,®generally, these

obj ects are achieved by the use of the am no acid
seyueheds , a ppbeed netroan ypept Vikah oy coPpbant ReRssS

t AL 21 0 05 CLLDRADE L Dacl [0 gONELAL & NS | PYERREAD £rom
provi ant no aci d sequenceés that are directe
agehaspréassdef i ned herein) and/or can specifically

bind (as defined herein) to GPCRs; _a I
Conpouis SRR EoRST EATE e 7 A bl 9S00 RHRRE0.
angl PO ypepildesrel hahrBOAP1 860 aknbdedsto oRe/ guch

am no acid sequence. Mdre in particular, the 1nvention
provépest ave hy) atbdusequeaceseeabnpbipyl eoe GPERICnRER that
an_affinity, (suitahl red and/or expressed as a
IQf%%F%%nfa t%%? @? éﬁ%giéﬁt), a R value (actual or

appar emnt Jthed Jebdrad espastdl ircaa ikof f -goatpe,idr means a
alternatively as an | C50 val ue, as further described
hePEPRFSEhAR VB1GE gBE| ABASHRPERNn{tAS WeFPL4gn agent) takes
CogBOHfdﬁo%Q 888§Bék‘°§§bséﬁﬂcénb?%fné@&f'b@ioﬁ[ 0L8EBsption
and” pol ypeptides, that conprise at |east one such
anbnoaacoubsegténveoEnbpéhti cul ar, amno acid

sequences .and pol ypeptides of the jinvention ar
o of T b S RAF YA TV =1 e & GRS Aqe to be used

di sgoghat keRpeonat apbatitBhtobodPrdste ¢8rbdn. Said sorption
moles/liter or less, and 7 1 - 11 preferably 10 to 10,
noRBSALI EEMPELSEBgs CanloRpMaYpbkef 8r 8Ky 1¢0 thigh carries
no .t (€2 W n I at.i n ) of
ToREPR By CEP° toeEha s 70%, Bk BrafE SHFERe6T Y 6
10p2efetreblyp| esidr capréeandomprespeehar abbygadgct oxide,
1012 liter/gol es); ,and/ or ,suc hat they: hind to....

PERE GiFaHP Sk BT P B B0 1 S i ion

S oxRhel eeabl Yobetyweena 108Mt Scdnand dRVAMM Biiohy:e
preferably between 104 M 1S4 and 10 7M4 S4 , such as
betwsania@ds5M4 S 1 and 107M4 S1; and/or such that they:

bi nd t ith_a.koff e b n (L 1L2= :
S) and9f§€§§§b¥k(pﬁ%&?dﬁﬁﬁﬁgaﬁgaggggﬁegéﬁ %6%g£g§ﬁ%Fg§n S
W BhsabkthZcel willch plad ndgyepnsprebendblprbetmedorl@xample

s4 and_10 6 s , nore preferably between 1Q s and 10 s

. 8uENPESAPECNEERPTE S3 NG 0160 10 Opier & 861 FaTEOM
”Dp%%%%l@mg@o t’Ch@osequence ehbribhe,i pweRt iR fekiay 95
pol'ypepti de“that contains only one am no acid sequenceé

of thé tionwentd orf) daghoref awosll preferabiat %8t t@i [HOOhwd % of
to &GP W_t naffinity | t han 50 pr.ef I

| eSECREN ?@g'%ﬁﬁ%l rgfﬁﬁé §§§619§|$§éq9ﬁg#txd ﬁ%{%%féon'
sugh akah@9% WFarke0 piMdsteore pheker med n165Qoralivess of
for binding of the am no acid sequences or .
polcdpn gesl sl iish PéntSsmR tid LEPCRE afisr sve &SPt ion

cl fr f iRt i : I

er Ot oy a1 GRS Tin Bine S B e indd

of relferineventd dm wHd apguald wotdvedied watdion i testamieno
acid, sequence one Qqr, re 1.ho.acid resi.dues ar_one .
or (e TS oS iR AT Foa U 0 Aet s parbon is
eagh siugjdtelrele’ WiOmY ISt ind0 nicrPdi@ ACicb e H idiRS e
that are adjacent to each other or in close proximty

t 0 “e&éh "B heMeSOROTEs MR pdimaarest 2-&% imghy and

st t ' id s e) .\ i ;

T R e hons DTS svant o che sgh fotrises of
GPCRs, which am no acid residues or stretches of am no
acid residues thus formthe "site" for binding to

GPCRs (also referred to herein as the "antigen bindi ng
site"). The ami no acid sequences provided by the

invention are preferably in essentially isolated form

(as defined herein), or formpart of a protein or

I Y a1
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constructs. Reference is for exanple nmade to the
review by Holliger and Hudson, Nat Bi otechnol. 2005

w®Ee@oA8(38) : 1126-36). Ceneral ly, when an am noPEI/ER2009/056098

sequence of the invention (or a conpound, construct or
pol ypepti de conprising the saﬁ%) is intended for

admnistration to a subject (for exanple for
t herempeld i €0 a:h(él? ort d¥ é@%o%%?léo%tﬁ%s}é%s B HesErTpeRea

hegﬂ@éma p&@t@r@@iy Sftf‘fémaf??"r%d}‘oz@@d) dw?/g as
uence 't oes not occur natur y In sa
sub¢EE1m1mmd mmem1tro@@esg@acwdswa@ux@mlyPrﬂfeaaUly, the

opLEce | To S EELbEL Yet SPh ST LEN PRl B uene =

t hglte f Q6 PPEEHBEGLLE CBh UBE, pt8Eeif PPo8EEE, SEJUEACESom 500
of the i nvention (as well as conmpounds, constructs and

poty pkpe P d8Y Tonpri sing the sane) are pr ef erably

di rect a, CRsy. @r
purpoegg, ?ﬁ%gg%$ﬁo£§€?§Psequ%ﬁ%%%ga y%%%%% es¥% cess
thma?nuaﬁei@nparelptefetablyvdrrecbedaégaange GRGRscan have
fromthe s$e0|es to be treate

cr BRE- PRARE t vECHI ERAERERS F‘?b%w %%P@be&. S§6v pav have a

trgatede1Eust hRerBEe. an18MhiA0 (achd senuenee attibgted
i nvention may optionally, and in addition to the at

Ieaerbghe prndi parEiceef iaBpher ngnaghPnERnEPCRE, from 0.2
n.on L b t bi.nding
agnPndt” obfer calti JenthtgEbaCRREt OBl E2;b0ky LR
efﬁaea@ylefdtaﬁeaarnmnachd sefyenceésfaod poBypepti des(e.qg.
of the invention, and of cogpositions conprising the
safEtredRdbacEa¥pERAUSAREORNY suitable in vitro assay,
cel | - baged as5ay 1 ¥ O~ PBSAY AN Q@ v &atalyst
known perqu, ofﬂgagjconblnatlon theré%f deﬁgﬂﬂlﬁz K ys
thwispethéisodpseaseag&nursomgensungobae@onSmaVabEecarrled
assays_and, ani mal np L.l be clear th Ki
eP L2 BEHEEF 6y L ARG 8 n Sl TgeSbhe ok jas R ERESF pRgCess:
r egept ekxsmpneXenopus oocytes, after which the coupling
of many GP to ion channels allows the activation or
i nHiLbi EREA SFeRKBSBEGNERSs PEoCBETABAI PYFedUFATEo Pes
V! BpALERIBACLREN g 1LAEN LN RA L ERL A! etleg%ecepeﬁs zone in
uncti ona y expressed in the oocyte b
|anep|Ng exegdriouws, GPCR-encodi ng nRNA |nto the
oocyte and .then allow ng 20 the 00CY, enqQus
ceﬁﬁ ?aﬁaﬁgcﬁFﬁ3$V glpggh aF@rgﬁg |ﬁ§ rg gg T
reeepta%&lbet Qnt keepl a8 BREbYLane (see, e.g., Houaned
et a Sci ence 252:1318- 21, 1991; Dahnen et “al., J
Nedﬂ@@heﬁhesetref«mswtawgzlg) cRERILFHitn §epaRatieshar step
35023!%'{51 b%f ﬁ%%tt%rds ’tgt @ecm@b'tlrj )(:m%fntl ‘b%%%q.% 3id stream
ndide transneénbrane condutance anges can
obaerwedywu&daubmkhé &@hm&d@nvabMQgeamﬁdmn'system
n et al., supra), which can detect either a

(

s AR P BA561 &FPZEAT6N JF SERrRr ARy Pe

POlMliedlt e dOLRE s ali8C R ER O e TS RE RIHRT 4 n¥ ldarbonate

be clear to the skilled person for exanple ronrthe

hadgboskovered dws sdep pid) or art cited herein. These

i ncl ud exa the L nd indi a

for ex@%ﬁ 531 eﬁﬁdstronre % Wg %’ %% %%ﬁ%%ﬁ F'%gent

(%mmgﬁeﬁ@MQMmQZniﬂm@m@ﬁﬂ@hm@mﬁaﬁﬁ&ﬂ:

described in Andre' et al Protei,n Sci

(26@@)%%9& fe- ket eqe ca(rmtevrlatq:@r 159& oxide and
F3orNGRALSRN 8! wilch LS RYIBAle Pty 2906 sorption

Nhy;317(2):771-7. [Epub 2006 Jan 25]. and Vilardaga et

al., J Biol Chem 2001 Sep 7;276(36):33435-43. Epub

2001 May 31, for exanple using menbr ane preparations

that can be nmade as described in Hovius et al., (1998)

J Neurochem 70: 824. Some HTS techni ques for screening

GPCRs are nmentioned in Table 4 of the review by Jacoby

et aI Also accordlng to the |nvent|on anrno acrd

o o N I e T 1 L,
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The present invention is in its broadest sense al so
not particularly limted to or defined by a specific

w@niovgerssc det erm nant, epitope, part, domai n, PEGIYBP2U0/056098

or confirmation (mhere applic gle) of GPCRs agai nst

whi ch the am no acid sequences’ and pol ypepti des of the
invention are directed. For exanple, am no acid

sefifiHe d° d7e tHeed ntent o rPFRs e REPERRF by i happyspended
i nungzing a mammal (such as a Canelid) with GPCR that

has been expressed in a suitable expression system or

t hat Hetse el e s ot et wbzfpumra aagntablay det | swsperded (or

ctlon In particular,,amno acid uences_of t
SRl o aredie 10l Rer PO RS LE Fr gl cne

paféécﬁﬁoﬁfééﬁ@néﬁ f@@é@@f)lﬁh@te@aV@)bﬁ@ntm@fp$@@@nt
(for exanple using the techni ques described in the
r Vi eoR Sy - Kiereher B bRhi APTHE bphyRISMe tBAY 182 0S¢ sheaded in
57- u c b
po?ﬁg 8%9 ?%Q?eare ??gc §§e |nsf ggdf%ra§ﬁesent
hayeobeesn, rﬁ$sedpagateét1atmeabkﬁbdné}&§kbonata and a
further aspect,of the invention. am no

acjd .
OB o B Bt B B OH TRHEA TRV ERE T oy Separation
geRey abd Vo her digestiednpoai Bel 1 8ayidesined GP6Ri18adion
may 1n particular be directed against a GPCR that has
atcpbasn, one e&tfu&éhﬁul@@Sﬁ@@@@@rb@bﬂﬁrnInERhﬁpl@§t@r
such GP 0 e, sk S ed
onc?ﬁ%’ %rgé% |?eggégﬁe?%yAgéo%%gﬁgnggaaggpggéf I C
asaegtmbiathenlaweamnonlnageaaram atf dasequenhceabment with

pol ypepti de of the i nvention na% be directed ag ai nst

(a3 HeFPRRdefeferRT 19RGPER Ehat ?ss‘éﬂ%FéQEeBgS Cipgeds to
Suﬁéaf@T8§e§ eebi QnEAQElégﬁéQSEtﬁéaﬁe@§tm@ﬁ@ure, this may
extracel lular region, domain, |oop or other

exbeasehlial-ad bpi fopbevfing. GPCR For exanple, such

e SELLSEERSE? TRE BEHRIBETaBAP RAI LY suppended in

cethef E@ekhRNcbhabihasgapEBebhonilimscavafigse. bﬂparated in
particular, according to this aspect, an am no
seaaéﬁcét@l@ 6B) ypesorae 16f 16hESFHGeREl ohRi L8P ééﬁ eaf the
gkeégngagaeeégged cBeEALNL L Ll 8aSLoARe iAXLERGE!(LY] Aoy
region, or other extracellular epltope of
a éE@Rple gthbusaga®X€Rd andkem hombpiGXGR7phesgphozium
prefer furt uch that said am no_.acid.sequence
CRErTREL PHY BF FRETRAV AR FoRoFSodapatrEeof 18- Felycled
rm@al @hbnge&@sal@@f -0ed hergiep ga)d ERCRheelgttluimAse, the
CXCR4 and/or human CXCR7. More in particular,
ac @@mtﬁ@nt 89ERIts Maypdet sugreaneo 1acithes é&@@ﬁé‘éeér vessel.
po e enti0 j.re agai.ns
GoriRen hepathebly v RYCRhE Rorp bt iR IR by Bendea
dos&mptlbﬁopgemtohbqrbexkeaoabﬂulargepbyoﬁalahran@PCR

human ,CXCR4 and/ or hu . .and is prefe
FUPREEeGER iy o SSRGS P EanEEesE may B ent
pol-ypepki 4.0k 1he Aomeentl QR elps (ggpable of (fully or
partially) blocking said GPCR, e.g. hunman CXCR4 and/or
human @X@REOIA@G@mdﬁS@mto“W elgopbet suspended in any part
i nven n id.s n ol.ype t|
LS SV En i B ey g el S Sl cin YRR 48 zone,
ex&k&@&ﬂrulahsmaﬂﬂarmegi@mﬂxﬂ@n&m@/a&odmt@ma@@heWessel as
extracel | ul ar _epitope of a GPCR, e.g. human CXCR4

an@AGCUREREN 38RER7, Asutl 7Y ﬁﬁeﬁ@ngP?I&lF%%F%dJéﬁhﬁﬁéP1P1n9
°n%so%&dﬁaﬁykkﬁﬁﬁHdﬂﬁ%tﬂ@%ﬁ%n@fdﬂ@%ﬂéﬁW%ﬂE%pﬁéﬂ%rane
domai ns or nore preferably agal nst "one of the
extracel lular | oops that |ink the transnenbrane
domai ns. The ami no aci d sequence of such suitable
extracel lul ar parts, regions, domains, |oops or
epi topes nmay be derived by Kyte-Doolittle anal ysis of
the am no acid sequence of the pertinent GPCR e.g.
hunan CXCR4 and/or hunan CXCR7 by allgnlng GPCRS

N a o o o o I L



and/or such that they: - bind to an extracellul ar

part, region, domain, |oop or other extracellular
wepiwopsenf a GPCR (as descri bed herein) or ageCTEP2089/056098

pepti de derived therefromw th a koff rate between |s4

(t 1/2=0.69 s) and 10 6 s4 (providing a near

irreversible conplex with a t1/2 of multiple days),

pridiegedh ywivkeheldhe 190 P Bion et cannot pegneate but

pr 2 4,885 bet

DoReFQRR gL le (e i or SHAMRe JRIRE o

segpleneer ofat heetmwandi on (or a pol ypepti de that

contains on]y one anpno acjd sequence_of the

nvent Horf ot ©hr oFer HBTSIST THATS1 1C0F | FORR TR Reent may

bipd £o.an extrasebhuhasupgshded €0iR0ch dasEhS, theoptRe

ot her extracellular epitope of a GPCR (as_descri bed

hereiediont poan, ateaatey, | 858tihbat500 AR UPReRBRABY Y

ol BRe 200 Al To0E BRPLPCAORIOH ooy BcPMbe o dine

aspechipany asul fivatestdosbouéti spetilled(wstdebunkdamount
herei n) pol ypeptides of the invention na

y al so _be ,
sUPt aBPTPHI PRCRIENAgAIRAET CRR0SSTPHBPR APFRErBRfOTes fixed
extiaaehb YL Rr rRBRES, thefll 9NSpeAQBaIl Nicbi0EPS Or ot her
extracel lular epitopes on the same antigen, for
exanpl 8t abhi fisrthew, ditf erepnvesagadethat arnl adpsef the

against two different_extracellu f .

C ARERERbPR R e AsPOF ChD: REL CBReRBkERESerPiFg#ning

| oppscendrongnaxbirapebliubae haoporSugbalvibti val gukseton,
mul ti specific polypeptides of the invention,nag al so ,
ha¥ee( oRobetBAgERECEBIMAKEREE 48| SBEEH1PBr) iFnEregseg with
avifit L ' \ i gel L Vi r dgsihedesul
T T M s
cotrbi hhei edvehtdgsir ed pheperesestt haventjobe ebt byndaing
by the use of .such Ltival ent or | tispecifi.c
poF?pEB?igg§5dGERePgrﬁ§y FPnggméQﬁgg?eﬁa?ﬁgyzéﬁgn8he back-
acCi-da8egHaN6ES adRg1R0kLY paRbLAGS Ofi ntbeallRye@ahieoBxt Bat and
are directed agai nst an extracellular | oop or domain

of carbPuRdiexidgai Ast ayosAER. PuptréYdesigEdportion

t herefr [ S her eon and/ o a
sc?gg%ggggggiﬁgt%qgé gc?gdbgsf%g’aﬁg%%rbf%?éggggggfﬁgp 2 to
ansextwac e mbelapredepabtd yddmaion 5ot ca 26PERE( of afai mdtkture
a small peptide derived therefrom or based thereon)

wi FP 8P§6t68nable to bind (and in particular,

tospectid Cay1Psndisas PrbsPeshhen ecbc[)ﬁxdpé@né_uctﬁu@iﬂ

extracel lular l'oop or domain (or peptide derived

t hep&hdymist hae koows . p&ro -of r@MGPERA( & 148 Fédst one
subuni,t .t hereof ) t [ Les op.~t he I.f of a
celt PrRas TS en (35 R B3R ibeatprany ST AR,
exEpagelzi7el, @0 o, o0-er 2d@mion My bindd Woart i2ouwl7arl MTS o .

i n_nmethods _for generating am no acid se uenc&gland
polBySEFEPHY ot ENE RN diF Ca®R@SPINE e PG imie &fd
sueh, HRhROd%)apd, usaSwhOEM kUREARE ASPEAESaRk ERBn R can be
i nvention; as do am no acid sequences, Nanobodi es and
poltee peinde 1ol itfifeiemfepridorarhde sed editest tigpm an alkyl,

agai,nst _qr raised against. .such an extracel |ular |o

doRAR I pERIGE dariRET hétte PR Fo G 1B anigh SOUP
a nethadamy CoNYHEises fidvm floldcow2ngardorn sices .0ftood

sui tably immunizing a Canelid with a suitable antigen

t hACSPRFT P& IS Idest MEdteR R&dad @ 4n-partcy | &Fidp - Most
dongi has r Id aRels
mﬁgﬁ%gggbggggﬁgag%%?%ﬁiﬁ%égﬁgg%%%ﬁg¥§$#%n1or @gggfiq ethyl,
t hereon, such that an i mune response agai nst the

desired extracel lular part, region, domain, |oop or

ot her extracel lular epitope(s)is raised. The antigen

may be any suitable antigen that is capable of raising

an i nmmune response agai nst the desired extracellul ar

part, region, domain, |oop or other extracellul ar

N e o o g
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such as e.g. CHO for a first round selection and e.g.
a second type of cell such as e.g. COS-7 cell for a

wae@ondissound sel ection, or by sel ecting fromPBCT/ERI002056098

or immune) library of nucleic acid sequences that
encode VHH sequences or hbnobo%y sequences by using a
cell nmenbranes preparation of e.g. a first type of
cemfpggﬁﬁlasleogfoEYE)f@rbﬁters%S@%@ﬁﬂlseP@étFOHUEHH

gro@gégg%gg§%%%§lgélg %lﬁa§f§£ fﬁn i§ b%§§%§e08£liodide.

pettoappdaredatnannEheknommlﬂeraﬁé 1aﬁﬂdeptbmpahhgsc¢re
washi ng on] with a buffer, B such gs wi t hout

deveraeﬁFsb¥snaLan.EheneeﬁsaSHQdeﬁalshiPF PuFPRBPURAS -
COFRE! 885ONBrOEIRER 9EB§§h§Hk&ﬁbb§t§l§Q§ kgowatpEln-butyl)
se, such as, for exanple and without limtation, a
sthOePhaﬂiumlbyomad@ratlon a step of expressing the
desired_anin (d_ge n t cree or
b1 ncli e aREFSr (ForoRetie: preagat nEPoPraticd; Feadah
antbgeaifingt phesphsaiunheaCRCRL asstepyofied to the
determ ning the desired no_aci d sequence or

tSpstn})

nuEFBEELER E8HGeABeS oﬁlpﬁ?rEH%CPHSS8ﬂgeonnﬁre
hu%@béhegsﬁ!ﬂ%t Lt 4EheRsikeng: e@?eﬁﬁrbﬂeﬁhgeéﬁ'tbbi?@t it is
herein), a step of formatting in a suitab

nupreﬁahfenti &ndrerymiket rtslpephbsphbmmt caaaéwec &b the

screening for t i.red b|olog| Qr .
hGERBFSc 4P T Be Fle b eroaot bing BoCurrkn FragsgyIvent
sughyapet BBsaleeseni bedifabeenhicandiosoangnsy bakl @alkylene
conblnatlon of one or nore of such steps, in _an

suPigBFe RdBRTtSGEH aFehbaseaAg it RE BAPRETEENEGL. The use
seg e@%ﬁﬁn@%&%ﬁ”%@ Eﬁﬂ%ﬁlggtﬂggsa %ﬁr@%b& %ﬁvaptage when
pr o e|ns an es conprising or essenti al
conhesankglehetharbamatefdsnnbuweweedaspeaﬂkydbnehgéycol

i nvention o.acid uence ngbodi e

ol SHEATRIAE 1S e hGe ARG Sy SVEE o e AS. solvent
GP@BraEhbh@as@qgsslte as the endogenous agonist (i.

at an orthosteric site), so as to activate or |ncrease
recept%@esP@%%Ph@ﬂgumo¢aeﬁlﬁ$%a@©ﬂeﬁyns@gasebeIE stream to
de S r [ I al_| h

2ot o qinSud LR e R e FoRRr el epk Esifipre . he
I Neaktyilenemay radose thel mmsurddueh@@CRhawpnmﬂphmnmnm1daﬂalyst
t hey hl ock of the cons itutive activity of the GPCR
TheSarfng 1110 S8Ten Cb.CIIREHId 8% o5 F SRR e

of ghgnyent sn R akeeebla@p aheda GRCR e SUChA vent
way that they nediate allosteric nodul ation (e.g. bind

t o fiotre tBRCRadE latptal |tdwt eombigiatdon (of tsigiisl \ﬁdylokwle and

an1 cid s ences badi ol S
ARG SRR ST o Br e EC ety SRS e,

bydmaaﬂyg;io dlfferent regi ons |n the receptor (e.g.

at allosteric sites). Reference is for exanple nade to
George’fé*tealamqwt Bitdd YiHits ¢V thesaeagFer( sgospaction

Ke Eha
g I G el s T (205%%%%@?@% mole
amices adgist s:@quem:’le’s aﬂidaﬁimwdlce&damd Dpe ygeept i ldeewofamount

natt BNGP T ar R A oo My ™ o8 out

f ungt nimaal MyBHdTRIS A el qligmrs molilke cidie agithlyst
sequences, Nanobodi es and pol ypepti des of t he

|n@€ﬁiﬁ6ﬁ~ s deo (e PR in %ﬂQMﬂFt9§n
lez; diedurial | ftﬂan'.e 1@39%%%% 0.00p1 to

S|gna |ng e am no acl sequences nobodi es an

pol ypepti des of the invention may al so enhance

receptor signalling by increasing receptor-1ligand

affinity. Polypeptides of the invention that are

directed against a GPCR and its |igand may al so

provi de for enhanced binding of the ligand to the GPCR

by Cross- I|nk|ng t he Ilgand to t he orthosterlc S|te

I - o a1 Y a1 N a



possi bly also the am no acid sequence or pol ypeptide
of the invention, can act as neutral antagonists or

WO pwengsengoni sts on constitutively active GPORCEEPA09056098
the wide applicability of I\Ianogody platform A
significant nunber of the top selling GPCR drugs
behave as inverse agoni sts rather than neutral

an® aonpse sc LY FRan™ere(RbOSFTaRbY . LPREr HulBE. =0 003,
64&&87%6§87€}%§Qré512a§¥9ﬁ65.55@'E@dotb§tmbﬂ¥65§€alyst per
agoni sts nm ave specific therapeutic benefits

compae edlkylbnaeokide . ant agoni sts for several diseases

i ncl udi.ng ncer (Kenakin.T. (.2004). | .. Phar ol .

65: 2- 108 SR (01 L | FRALR S AU el e carbon
SUREhLk DK OYARr cBept nal amnt agenpsksehe ppbtbkk,otibebuitably a
functions. In a preferred enbodi ment, the am no acig
sefuengtkpiepsl ppéper dereferpblyn¢ERYIBRe| §%4de and/or

" " _amsno id. Ces0 | ypept,k de; " e d
B
anmiheracedhgigrenocersddi iectieddagahasproiacEBCR1klaene

are present in sakg protein. or golyﬁggtide %anq L de 1
pr EREPEBRYCalF GF YREPHTARGEPBEE! | ARSEGUBRORY PR O*1de 18
ar §sBHeSenk b@o&ﬁb@dpéQk9ﬂBn@rcﬁ@bbﬁﬁﬁb'Q@)p@b? lene
"“nmonocl onal " "as commonl y understood by the skilled
persvhonphethis respect, it shoul d however be noted

that, as furth escrihed rei - e —
invent$8nm8§%ﬁ$%?gléggggérgg%uﬁﬁgsgﬁgﬁtBgr%ggbon dioxide
muktikspedief BQkplene rxitdkati sceepeirsebilwo Ghatomeans that

i mrunogl obul i n sequences (and «in particul ar gpnaﬁLona

i MBRoGIEBUEIR SEGBENEES) TORILIaFEYICrEYFed K& nsttC

di fcfa%%%t Rdise HoQ RS ARKALRS KRS I SRILOARY of the
of the sane GPCR, and in particular against different
exprasehnitupaocgast.s theegicdag, radmie hetvesspsagion dioxide

epi_tapes.,of the sa GPCR., It | | i t.hin S
of at“%lea]i#yé‘r?ﬁeoﬁmtlget Math&e agpélol%cé%l ‘e?f’.tsa% ’aﬂmnlg)ﬁ'ﬂg a%g‘llll ably
SeqGReRC® .of t1he Howerd onicanidi rE tthet Weveresirid ity of the

antigenic determ nants, epitopes, parts, domains, _,
suBgRicttd OBy idorf MRRGSHE oft CGBaRIrY Risd@F st Gasd 19ht

th (o j jsnant j , rt in
s s N LR R e
anghrert epeibiye fircdest .6f1 ttheea rAvént imors thipne feppldey from
essentially the sa (faor ampl e, if GPCRs.caont.ains
opedticd & detiinal AT GEANSS % % T LI TbrTih Sxoess
fordy QY dendidd erento (@Hhudt the adaricasa dhe

am no acid sequences and_pol ypeptides of the invention

maye tsivedad csudiendidieridn pimagEe enfetETRifghtidie pressure
epi Qi ini.1.Sq.0f i
PR, R e n g R LAbeure

di fhsatoa )auiAl=dly firomeXxanpd €0 wien: ;CRERs mmdartsiasl | gridron

actjvated conformation and in an inactive ,

CorHiSTTS G i R TR W & S GfiTee pgln the range from
poleypeptidles,hfe thies # ANt} -y, Rididsd 0 fid hegsone

of these confirmation, or may bind to both these
corfiafiratdlois friore. 1Gitd Hh kEfinity and/ or

speci figity whi.ch e ane oQ | ffer )

for exa eﬁe%%teloanﬁ%mb%%%ag&s]i@q%c%tse%angae)po yp%}bétA: eesSerlt
of daerddw erdn Are reyldd ekl t Hram condioigratdone of SGRGRsSly the
inwhich it is pbound to a_pertinent Ii}qq?nd may, bin

t o EERRANDIHER i bh T LTHRE FTP N CHES t3Hbt° Goulie tatypntage
per \9@15_9, in
con(%fop?rré}a}itail%%s (ag%%}h vn\jl@étlnﬁ%fn@%éﬁ ﬁ ;}C%gg}gﬁrea%
specificity which may be the same or different).It is

al so expected that the am no acid sequences and

pol ypepti des of the invention will generally bind to

all naturally occurring or synthetic anal ogs,

variants, mutants, alleles, parts and fragnents of

GPCRs; or at least to those anal ogs, variants,

. o o . o o NN NS I e
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protein conplexes with an affinity and/or specificity
that nmay be the sane as or different from(i.e. higher

wo b@o/1er36l ower than) the affinity and/ or speci PCT/EP3009/056098

with which the am no acid seq ances and pol ypepti des

of the invention bind to GP inits nmononeric and
nonassoci ated state. Also, as will be clear to the ,
sk¥erebiper 5d3he - pHEver s ot £ pbli§ pEpRrHest haTPEsREUFR 19
t r e amkpo Ld: u e I,}-ected ai ;
e e e P T e
codeespoodinfjononbneheccanhhpsacindy skquancelsyatfdr

ex | e, andwifhout limtation rotejns or
pofeEntrEs Fha CEBREARK E Rt Br CHoFePan REIGEFgE from 100
segyepggscdirected agai nst different epitopes of GPCRs

may (and usually will) bind wth hi%her avidity than

each ofhehekyilirér parspBnBAetsPeanBlpr bPepfdPbr other

po L de ; t gi,n : e LN o]l .
CeqiaaELLaRohaTE 1688 BelabRaBE 1 AECS S RsBEPyoe wime of
wi th bilhglahsoowtitie bBigheheavadbby tdcaidel thmeheofreactor
GPCRs. GEneraII%, an no acig ?aﬁgegges and

poPY peptriesiof e PnFE&RPI off | Y8F PESEETHi RECFESS can
t hgsestorpeaf wERERst( LASLEdLOFAERNONBE esidkhicBEiGe can
and associated forns) that are the nost relevant from

a brokégiche zadies Prémapaubi BipoRrpd 8ft BPEWS, apr@fprably
be,clear to,t il pers tj I LT RN
scBaearn e MEpBteroBeD ThoBByp: CopPasa b B e iG1ene
anakogs, igukantaplyaktanksstakbbel esoapdpor feeniizt bvedeast

of the am no acid sequences and gplype tides of th

 n98Ati BRPSRAGAS OPo theo SEPBEEPRETE! SHAI PRESEITSs the

CORREL LRG0k 1RRSaBL Bl ¥aepRekst irAg ehtaNes@" P@r@ration
such parts, fragnments, anal ogs, nutants, variants,

al helyeslapdtrerydeitvaery ed deasangrg -aSutiiedd ear e

sui tabl e for .the use vi.saged herei.n, suc r
frgﬁﬁgﬁlf%,ragﬁﬁnggslflcﬁ‘ullt%%ntfzrfﬁvgr itgn S, "gl%l'etrgjéa%%gthg?jofcm
detbvatli vesctiildn wsuahire .copbd reall tlzeashn par tohaf)ingd with
functional antigen-binding site for bLndin%ﬁggainst
GPERS 2 LA Stp CONGIEETERAHIR Wil R 5& Safdlh-e PEEesh &R fife

bi ndj en nore preferably capabl e of
bi%&Fﬁg %%agg aﬁt U%# affinity (suitably neasured

and/ or Texprregs dd }a®fa the palegentaptrogieser, apdar eme) reactor

KA-val ye (actual  or appar.ent,), kon-rat.e .and/ or__a
kof"PYr g’teeslsc‘ﬁd'al}]tow i'velly &s agﬁol s\}glﬁeioascarry out
f urntaerr-cBReGIdbest Ratq) Nt N th® 3% dRfdenadeidid. In such

Sonme non-limting exanples of such parts, fragnents,
andPeEs, irufman e vaisaegecaly dePrayddey fian ddie optimal
pr i / Y, ' 14 c
A o L

or mealoydept icde sdafirtchedrientdiax iy adtsedre firoowetetors.

by suitably conmbining (i.e. by |jnking or, genetic

£y SBRE G e o Pt e s dgou
desGiidied ey itk I Ang RW fdrerdite Al IHA¥ i back-mix
aspect of the invention, which will be further
desadiay her -« n,a SIEH anmuwsygy, Shitaas Targy iRgrator (CSTR),
al lel.es, derjvati v i ncr.ea flife in. .
cer T Cus s Y R P R ey R SprbBddhon 15
amuovwacifikaeguencard1om w4 p4they have been derived.

For exanple, an am no cidéﬁﬁggence of .the invention

may be THeh P GG RTISF e SEP AR tShdaor for e
Or QURS R Bldre ScHd i rSai@ndhtbhahal drd 448 d Sueheasy
PEG, so as to provide a derivative of an am no acid
sequence of the invention with increased half-life. In
one specific, but non-limting aspect, the am no acid
sequence of the invention nay be an am no acid
sequence that conprises an i mmunoglobulin fold or may
be an am no aci dsequence that, under suitable

condi tions (such as physiological conditions) is

o o o Y r



sequence of the invention is a heavy chain variable

domai n sequence, it may be a heavy chain variable
waoelermitm3sequence that is derived from a convenPCDERL009/056098

four-chain anti body (such as, without limtation, a VH

sequence that is derived fromtd Kuman ant i body) or be

a so-call ed VHHsequence (as defined hereing that is

dettsrd(#} obitatBe- Ealledintewdy - charat apfi oy " cfugon

def | erejn ] h d..be a e

R L R i

acttugequeaceonf et heuenveftbonsédd stephéahutheoheder more

sequence of _the invention used to express it%, nor as . .

tog?ﬁélﬁﬁ91@h%?p?ﬁ§tﬁﬁ§nBoag?Hms%qhg E8M8r ShitPBofPEEa I ing

Segyﬁ?ﬁén@fc&PthQE@n&hanhEaiQétha§a@§emlgﬁén@6ﬁb§ﬂents

or obtained. Thus, the am no acid sequences of the

i ngeat conpaapdpe ahbaerarhgnocevbeinglanife, aghgch have a

seguenc fr uit.a speci.e S et.] -

seﬁ?}g?ﬁ%hé?%gg;ﬂﬁ%gﬁa%%dEégqugnégsigwﬁgé ég%gi%#gcgg%cally

nonsbi Pt bpglaspect Eghmphesnvéntlioh, 1t hRtagbnpoaends in the

sequence is_a naturally_occurring i munogl obulin

seﬁﬁ%ﬁ%eeFFFBﬁP5n§r§@i¥Bﬁl€a§BSEgE§?noFe cEQnt MY ESor

SeﬂhzéXEEEataﬁkyﬁgﬂaogk@eelaﬁdssﬂgemﬁghtleebeam@gagug

not limted to "humani zed" (as defined herein)

i mionogfoBukrings éheenezbofistichnayepattipal | push gl pgetone,

AnBePREBHPLCEOV AR pRREF A PYCBRORaRRy ROREAL SR Ve

sequengeslewihgnebhedirempvalcamekazadintaacdeti nagbon
her ei n), i mmunogl obul i n sequences, _as_wel| as

i nAaABEEBbanin 13ghte REBRONRAE ShaféKEéBRCOFREPREG Ry aNd 2
! eERRLaNeRoANGE HARALEHIEhY AT EALLOY ST AFcCXBITRLE.
starting fromsynthetic, “random or naturally occurring

i meapaghaokdl in seqouedeesk, wCDR gteabt i(bg, ofetber bmgsent
conbi ning fragments derived fr di fferent

| TRERGGFBbulT T o Be fEe 8 ChPEHCSs Loy q8Enshe Aove-
oveehapBhee RbkWehS, sthdafl FohehiheelhNbques eher carbonate
engi neeri ng i nunogl obul i n_sequences wel |l known to the
skﬁﬂﬁe@aﬁégy@ﬁ;t@raaﬁys§aﬂﬂ&@ﬁ@nc@@ﬁﬁﬁatW@ﬁx@flén}sof

t he .f.or 1-NQ, ren .S Tqr, l; h

st B R aBoaee™ S0 tuarT Sl R Py e et Serean
deserl pt ifdmrsand iprtiidl aarionmdotitomsd sheraim. TSiemfliamslty,

t he nucl.eotide sequences of the inyention be

naCHPEAry S5eea A S5teal Seaientss 20 Yy SATPonate
Or T3@MeiSYRl bElkitG 19QRURRC 8ot taEG BRY-chal MR Ratalyst
sequences that are isolated by PCR froma suitable

naggdapogsdddar somg tdapllane Car§orpRa -oThRNA 1izsdl at ed
fraom.a.cell)., nucl i.d ence v

| oadd R HR R SR A bt By WBhoLecely
expleessiled [ty reanitedred Ge ceediaeneesvitthatsthave(d) of
been prepared by introducing nutations into a
naF@ﬁaMF?5§@§uQﬁQﬁ?%ﬁmleotide sequence (using any

sui t ablg LEechRhGYe JNQMERELSE1 ] 4% ML 3 solvent
PCR), nucl eotide sequence that have been prepared by
PCRcusiting ewdrllamti mrgdsiumdy syl aghaiudleeot devsey beriddaang

t hat _.have . been.prepared using.techni ques .for_.DNA

sy REHEST &R Sper e S & SR Bt & s ddu e BE% fhen

| NeeR! QR bdearild icparRelidldenml tntdigdyer(or

an am no acid sequence that i s suitable for use as a
doFEIPPOANTSh Gy P PSR €addtaiatcamt BB (fore g cohol used

am;fo e%gia‘iile.%ﬁ%e gﬁfg allskyzﬂélr{ea@a%bfoqfatfésﬁé%tﬁl lene
singl e domai n anti body), a “dAb" (or an am no a0|&r
sequence that is suitable for use as a dAb) or a
Nanobody(tm (as defined herein, and including but not
limted to a VHH sequence); other single variable

domai ns, or any suitable fragnent of any one thereof.
For a general description of (single) domain

anti bodies, reference is also made to the prior art

e o o - a P N NI NEN NN A - e
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General |y, Nanobodies (in particular V HH sequences
and partially humani zed Nanobodi es) can in particul ar

W(beoooharsar:teri zed by t he presence of one or nOPET/EP2009/056098

"Hal | mark residues” (as descrihed herein) in one or
nore of the framework sequencé’ (again as further
descri bed herein). Thus, generally, a Nanobody can be

deFFHRRNAEE anthfi AGTAE] 81%31&%?1%0% Pretheadgeharam)

.Sté {:é.‘ ﬁsR%J.a EPRbna1 FRR aa&PR20n Egsalk%e cERbonate.
in to FR4 refer to framework regions 1 to 4,
respecA$ve®ythandaYnthhidh8ti$&atb0ﬁ1m8yrbéeperéor%@d in

Iene tarity deter n ion

ot bl b dRAtE Rk ALRTs %R Tbe 8rd: remparrie, #na
reéhﬁusﬁc@hslaﬁséar&Beéome&neeﬁohetﬁencatalp@tt|cuéaskllled
a Nanobody can be an am no acid sequence with the
(gBHBLERY SRPUFRLYeThR tempprpturerand pppber pRatrays
CDR3 4 to FR4 refer to franmework
reglgﬁgﬁ§ %gdﬁe gggggétlvely, and in which CDR to
CDR3 rEﬂeactordhaceowmtbnehépr|ty dét ehai nkagenegponsess,

to 3, _respectiv nd in_whi h the frame k
sehfienebkv IBEEcaF P hRER dSPPAERERE: ofinc By B p 1o
pakbheybaba asNareboey . C@’ﬁleem%? B a@ha@vadsagueag@ows.
with the (general) structure F - FR2 - CDR2 -
FRBhe @pRge- mERn1pﬁeﬂhﬁéWSFRﬁlﬁéltmt@@ﬂemﬁéhead stream
fr 0 res e
Rt e PR 5 EhEm St Sond aLprd Laararh aragnead
regtepamlahd 3, seespecﬁamehylaamdn|bothmb smream The
preferably one_or nore of the ami no acid_resi
o SPEPas b SLiaTacgn pEtene 3rogn Consaligs S Les
acea&gbﬁgtteo the Kabat p@mg@unanar grehgsen fromthe
Hal T mark resi dues mentioned in Tabl & A-3 below, and in
whi ch: Ihi 3 saktdagnono wheirg §éqaéﬁ@é0ﬁaésavsﬁéa§§ 80% lvent

acPhs Ehite reba 5P oot BoRp aT0hed Bat ol R PR 1n

t heoputpesas ehedell@fyleniengatrbendeg, eehef ddritia laciidn of
identity, the am no acid residues that formthe CDR

s e&b@n éééfS(tl Rdistatldd thicrn oXerieRte S§&6aEN LS VIL SeQoppyied
EDéutc‘Pl 22) 1216 i3I R/ @ﬁ%tlllﬁattﬁ%ie NaReRed %Stvream
e sequences are generally as further defined
hecehﬁa1ﬁhusglﬂhahthgﬂ|amd dheo frisladt ed kiyd esigclearbonate

Nanob t .can _bind to s _defi ed her nd/ or
r BTEREE: kg FoGHGRE T SatT e T AQRERED

t her eohs @& \eg«?zlel WY tt@xep@ﬂélt&mllaﬁi%nt BEt cheNEFiise or
essentially consist of one or nore of such Nanobodies

an@igit iddiatadisre oegdiastt $LYSRO MBYNGSs P%ﬁotrﬁ‘%:}nglq}‘@er to
th

t hee R o R SRl LR e
Takwloé.vhntl\mmbcmhees:achaﬂ@@ced ta@alsrksﬂllwﬂmrrt@m ESEQary

| D NO 254 Table 1. nobodle directe
g 51 SRR EOXORF TSRO NG SR PSS R TG Purden.
Pm@“a@&ﬁ@ﬁ@-%&%@ﬁmﬁﬁﬂﬁ preseiied rime RiHeON

relates to a process for the production of al kyl ene

CalFGFErE. PHQSEEss @y c?rmtqw?éﬂp)r dudtsiesh féfr dhg Irgasiuction
car qo%%_tk%%eﬁ]ﬂ_% %‘Q‘P dl\g% %%o%%%]els %.léﬁsh ' z.n the
process i n car bon OXI € 1's contacte

al lpploerees soxifdecHen fireeseprte siencer tdfora gﬁ:wﬁea:bikﬂyca(tﬁl ytSie

The g talr%/st a%l scl oseg% i S edqtet raal k ghoflﬁgo%gﬁg} st)t ie
Us%rﬁ%t@@%ﬂ&ﬂéﬁl e kdHhIA th 3ok Alvy diisel o8BS ure

a process for the preparation of al kylene carbonat es.
Various catal ysts are disclosed. US-A 4,434,105 al so
descri bes that the catalyst after conpletion of the
reacti on may be reused. In a continuous process the
reacti on product containing al kyl ene carbonate and
catal yst has to be subjected to a work-up treatnent.
Such mork up treatnent generally |ncludes dlstlllatlon

a o o . o R o o o, o, r o
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The contam nants which are renoved according to said
WO- A 2007/104730, are deconposition products of the

wWeb@sphsai um catal yst , such as phosphi ne oxi deGT/EP18Y9/056098

removing the latter contam nants a build-up of these
contaminants in the continudus>3 process |s avoi ded. In
Exanple 1 of WO A 2007/104730, a catal yst
swmrmmr@eu agkpbene piopy | and 2afbohsytearkonaky; and
h t t e n
BuSpEr kLR a2 BLEE abhChi bk CapRRRRRa aLS, PEaBCPea.
. e. BB RE@anolasissad] iec tadub e tchaetsdslt&tmcﬁncailﬁ/@n

f ﬁ%‘i’%ﬁﬂ&' 48 EutbORLY oRafd( RLRCRDLr chOboRO8E Yof ChRe
b h d d |
O N i i e

ofsﬁ@pbw dingxi Be paifothedoxhr ahe ppestycef ofl kyl ene
oxides is a reversible reaction, That is_to sa

Y,
arh9t@ﬁ@96§¢9@8nﬁraaﬁeatﬁélﬁbFﬁEaOBaEQtﬁﬁzﬁtarkyrene
carbongf g HpdgkeLekease 9f:6arboA-digxi d8. itkel® is known.
expected that sone contam nants which are forned
duEnnghtheCpnbdaCt r@ﬁevﬁnaﬁkysemedeatﬁﬁoﬁﬁté 4ndpPlop4l,

the,work -up of the alkylen ar, nt ni
reaﬁfFﬁtﬁsf‘rpgt gr BFOay “cat’al g?é suc % re%gt eggtylene
AbgygchaBNhhaNadmWONA12087b104¥3 Bydeas ﬂ@‘hn@eﬁﬁ:le@ﬁf&betlon
renoval of contam nants which may cat al \éze t he

ba&RPEAEPROAVEE & Wrteﬁegeara@aﬁaﬁetemré aFkFteRe d%i de
hagggf@ﬁgﬂga@ axi 48n ’é 'hgﬁ e %‘Egl @38t teRY8RLOr Simine,

ound 't hat phosp o not catal yzé such
bagkateeaatiyoammamicn, i sudetmnst:r ated andt Iq:erE)oarryﬁIJ.ets acid

bel ow. The bj ect of t rresent i ntion_i

o SUTE BT bR RERs fribatde STl ARELPEaBRETEn 2 iR tes
al kylbeagneaeBonate fiamcan aakkuneda 10X dechathoed bedlites.
di oxi de 'usi ng a phosphoni um catal yst which is recycl ed

| nUehé& pBr é@@sél&/\ﬁétdeﬁﬁ%ﬁhé Badk 2iBadiisedose al t@;ﬂn&ﬁ@uous
g%%%%tsg L0 (M908 A AN aGRNAR M @Yede d Sange of

ent’e as’p 5I'e Yan recovery o
aI k:mlteaersw bdma:ﬂmd:a:g talieqaé.f:.onetlaé rExipTUuseEd, in

Sur pri singly, vvasfou that this object is
acﬁae\?é&“%ﬁ‘ érltsiﬁ TSR | %fé’i’i} c?ntorj L?gt?émzﬂll?}}:leegne such
CaLRORAE R PAMEIIXGMIRC GRT HAFIHIG tee C ) Had i6a Aonfdounds,
atreat nent of "al kyI ene car bonate and/or cat al yst with

a sdtpoigen-ageeicome ibfseg cadors Ac—”cl@rldq}ﬁglawlft%
B;g) ?’st Il‘?‘l\é t Is%k{:t% %t esarts% Qrt%r oc%’?b:r;tpi selenl

on of’ ene car onate e reactl on O
an cidnpchene: exidde: 1wt heicarhiam duxomldedmmm@sajrmem@dmg

of a phosphoni catal st in which proc
Ol i B o sths B, e e i PGSR Carbonate
Cawtgffar@raet}eqm NUOUS Y AU P BB HeHA Ry drastd on

zone om whi ch a product stream containing al kyl ene
cardm'raadtyestand eplpsphomiiom cat al yst is wi thdrawn; (b)

al kyl e carbonate_and stream.cont n ho

cat oy DBe P VEREAPR a4 FrONrERe  LrOHTER Bty Bt hfoy o Towing
t heng@dngnleane carbonate, separated in step (b) , |s

recover ed as pr oduct and (d) the stream cont ai ni ng

p P &t el X b) , is
recycl %rt EH Lheek eearneﬁt onet ysWahGRRY 688 8o what

e
tr eat nent o al ky?ene car onate an\é\?or catalyst with a
sorepttieott agentbaxdmpreasd tigpre aw:tbq:rromrmer ietclouatd ninto

b t d, A 2007/.104730 t ed t hat
ge?%‘?@r{’ﬁgeglﬁfgln‘:? § PGSR Pitbs d@rﬁ Ca%g@g?sceeﬁ s oFhe

purified by subjecting it to adsorption. However,
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specific sorption agents are not nmentioned in WO A
2007/ 104730. The present inventors, on the other hand,

whawe/14st ed a vari ety of sorption agents and PCT/EP2009/056098

surprisingly found that a sorptlon agent conpri sing
carbon gave the best results i ferms of preventing
the back-reaction of alkylene carbonate into alkyl ene
oXPﬁ@S@n@ecgfb@ntﬁtﬁﬁbH§YénﬁhﬁﬁRhﬂﬁéﬂﬁgb¥ﬁ@1¢@cﬁﬁéﬁ%yst
y n c e
Bt GoFRT §TF R Rh, mEPh ookl SECPRR PReSarabiRler
prpﬁ@§§1éﬁéldasbonatbeffamtptb§y1Ehe pxmdessndreaehpns
the_negessité toi ncl ude a bl ed stre ﬁ %hic €n¥
c ot @i HEnte cEF%Fy%?F@rsﬁﬁa baEk- SFEHEY 1B vBSFB
b g:@k%@gfé&nwiﬁﬁnhtQ@SEEQSQS§%en£n(@@ﬂﬁarﬂk|V@) or had
npl es and 0 003 0212280, high surface area
cabben pi@@@eahad1@5chna2SQrptegpe@QEVé|&yomﬁ uE&d £o4 and
opylene carbonate that contains and Br
re .'In t he present specification, sorption neans

a pr0Cﬁﬁsthas@héﬁpeemﬁeﬁubswa@ﬁelhthhesaseﬂiaatagbntyl
t akes ug or hol ds anot her substance by absor
G

adBBPEPRBRLBR RTEBABENSRLBAYETT DBB RebpnorRs ﬁﬁé&éntﬂth a
Pra6essiochhggs BEptbQEha%§@ErE9tQ@nHS§QS'ﬁeEE%rﬁgﬁpbtoﬁoom
t r eat ent co ri ses car sorption agent
coﬂpmpsragucarbnnaHEQOBeé elaasrbettWhlghn@aﬂﬂnég a slurry
car bon. OE i.ntern / or_.external :~:urfac§0mn_8gent

pr EPBF&B &ngsgﬁd Fc &P a%VS offpr$&8 aR P ndr FRAFE 16X

f orhexasRbesakuBnnemn exide scALZDBNOr salidmsBaption agent,
silicon oxide (SiO 2 or _silica) or titaniumoxide (TiO

o khei parval ofpeefier &BILYL 1A d tisr pIPRtagénFald Sorption
CONBELE 084°2HROB, @u&%taoiu e
rrbon, for ex 'e a substance conprising
10anwa%ﬁeflc&eh©w @meﬁagahb¢ @&eﬁweh@@emtg%(ﬂhe slurries
carbon, nore preferably 95 to .10 % o f .car
modf 51Ef GBIy = 965 TS O@aﬁbaﬁllgﬁd%n&m y
preferably 99 to 100 wt.% o f carbon. An exanple o f
such substance which nmainly consists o f carbon and
which is an especially preferred sorption agent in the
present process, is active carbon, also referred to in
the art as activated carbon, active (char) coal or
activated (char) coal. Said active carbon is a
subst ance whi ch contai ns macropores (pore dianeter > 5
0 nnm) , nesopores (pore dianeter 2-50 ran) and
m cropores (pore dianmeter < 2 nnm) , and which
conprises o ffrom99 to 100 w. % of carbon and has a
surface area (internal and external) of from 100 to
2000 n2/g as determ ned by nitrogen gas adsorption.
Preferably, the surface area of the active carbon
whi ch nay be used as the sorption agent in the present
process, is of from500 to 1500 n2/g. The sorption
agent to be used in the present process nmay have a
particle size over a broad range, and can have any
shape. For exanple, said sorption agent may have a
particle dianmeter < 0.18 mm (e.g. powdered activated
carbon) or a particle dianeter in the range of fromO
.2 to 0.7 mm (e.g. granul ated activated carbon) or a
particle diameter in the range of from0.8 to 5 nm
(e.g. extruded activated carbon) . The treatnent of
al kyl ene carbonate and/or catalyst with the sorption
agent conprising carbon may be carried out anywhere in
and any tinme during the present process . For exanple
(i) said treatnent may be carried out during the
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production of al kyl ene carbonate in the reaction zone
in step (a) ; and/ or (ii) said treatnent nay be

w@aowiledoput during the separation in step (b)PCT/APZND056098

(ii1) the stream containing catal yst separated in step
(b) may be subjected to said tiPeat ment before said

streamis recycled to the reaction zone; and/or (iv
al Tak kel carbphnte REPHFER BHCTRS SYERh (PPrPRYOBeAIEND

suybjected—ta totreatent et orerthe: gt KyLemn :
carb ﬁ%I%'%s ?g%gggrég 'ngéfggiﬁ%) .Wﬁ%?%§a%§ g?“??&%@? of
treat meal s W tdutidieysor pt i aigeagent | cerppitdiong | carbetiyeat -
it is possihle to preyent backreaction of ?It)lene
cdrbonat e i it §°AMEHCEne| oxi de and CatBORC di Bki|deMgELt (B!
mjch as possi bl e.glrurther, the sorptionagent to be

used in the |present process, may be suspended:or

f i|x@ztup Thex gf or e,5@ he spr pgibhcagent may5be syspended

(gr slurried) in the repction mxture that is|present

in the Teact{ion zone or reactor in;step (a) in the
priegemd . pEodess. dwrther, ahhgig@Ppli on agent ray be 1
suspended in the product streamwhich in step|(b) of

the prekent |process, is|separated into al kyl ene
carbonat nd—a—streamcant a1 phrosphogium
cat%&m tsE%Uch sé%%ratian %%@éigg%arrieZ'gut dy 2
dijstillation in a distil|latibeacet urm, as is flurther
di|scussed_bel ow--J-n-theilatter case,—t-he--sor-pti-on
adentEfayl be susp®hded | PEREVHFRE(| 11 at itdh coljum. 1H
general, if jafter treatpentygwths alsuspended gorption
agent, the sjprption agent needs toibe renoved from.a
particular streamor mxture, this nmay be achi eved by
filtrevel R@taStyidt] dalnithen ddmeistegt odn #Fedt winys loE
suspended in the strean1containiqgf&£o phon

cat &FPEY 1885arREEP At Saitdt st & (b Bhefl rgtrabutyl
reC?@ﬂo%%hddlu%{ e la0lcddda J¥esenty proeess tha sl
reaCtion zone in step (a) . For exanple, the separated
st r plaosedvira wixigleplrosbiod wh-Gatcd]l ysnopspyd esteoraddcol .
in,g.vessel hefare it is recycl t he .r i on 3
in ) é%Q¥%é%u9qgﬁ &7 a§g$ t%épégﬁp |g%{égé§£%%)’
may e susbghdednbn (bhe ckst eragerivassel . After
treatnent wth the sorption agent, the suspended

sof pMBOSQigemgnrei dre gidnimedd (@xy.Claxifard)t.eri ng.

Al t tivel t he. suspended. sorption agent .my be
sengxtr}) Ot%@ci(“}éjaeﬁeidor? oNE 457 sciaetg’o(r%\)(?xg%oems@r'pti on
agent may al so be suspended in any part of the lines

and pi pi ngs that connect the reaction zone, reactor,

di sti | gt icem &S FaFiand FrQstieidge) wosyE, guring all of

di §GUs : i ito A &Hd Ne Pt 1 £
pigﬁﬁbiﬁga o%ﬁ%ggﬂﬁgth oaﬁg§ﬁg2ﬁ$§ﬁé)8£stré%nmgﬁggon agen
merder et fredusgily athi sl uthieors orgst isdowdgentl cavindthe end of the
perneat e but throuygh which the reactants and/or

pr GRS YT arly S Earf a?tse.sqg‘??ra’“}tr?dofby

t he 1A NG HeaSERurd e S EHRIH 0N B afds Ry finead

rat her than suspended, which neans that the reaction

zomerfazmadon dils i §4krates st dfdrigied st@raye)Bx. 2-4
ves O part, t f. t i
pi rﬁsn(r%]ig Ezigs)' &Hs'c%sgﬁkglgloﬁtg r‘iTje/‘séqJTr i"f)‘jf]’{edal 1\?% 9 %)ésfu%ﬁﬂg%% unt 99.6 9

of aorptaornlagentsdhatidihéresaingt i e ageniodigciomesas

fixed (inmobile) rather th suspended (imbile) .

S 1095 PUREETE (35 Gt B b hatet G diad it been
f o9l NoL ICAPES: 1R UL It xidie. ot aini ng
reactants and/ or product's and/or catalyst in question,
i.e. not the entire mxture in question, is treated

with the sorption agent conprising carbon. This al so
results




in the advantages of the present invention, as by
doing so the build-up of any contam nants catal yzi ng
wo b@ohacskr eact i on of al kyl ene carbonate i nto aPRERI09/056098
oxi de and carbon dioxide, is avoided. Suitably, such
portion represents of from?T &8 90 %, nore
preferably from2 to 50 %w, nost preferably from5 to
25 ot Tof sahé ﬁwlpi,ulétjfntqa*estib%me Thepenaaliyst wag H50 °C,
honi L um conp ound, S kn g
e g o e s
Vlbﬁrﬁeiéﬂlﬁﬁs EPpPo# 102880y YO Aorb5/ Ha3d18eand WOra
2007/ 104730. P[eferablé the catalyst is a Eho?phonium
haf?Belef PoEntitamempelpgaliy Ghithet WeaAs!RAall AR AN
ea%@o Rr%ﬁp b?ufc@ﬁe§ar@hgreﬁgéf:@&\@ﬁﬁaﬁngegaﬁpbﬁsed was such
sel ecte rom an al kyl cyclic aliphatic or
anthabnﬁngbtgcomponéhESgfoupeﬂ éur@a@lyheoheatﬁs fingihnding
lto 121carbon g e 4 kﬁ E are gb&alnﬁd with
R BEPRGL G108 4Pk gﬁsabva ¥?Sp BFEFPEd (AP gPBups
R p@bpgoﬁaméhgdef r afeaBhAYy| amymthonb@pahd bromohydrn.n)
i sopropyl utyl, isobutyl, and t-butyl group
pr‘eeé.eaéwtlﬂ-ﬂa@dhalfrfdérpﬁnSﬁgdbif@ﬁfsaé%ﬁnﬁoapa@ trﬁpped at
appggied bhatct by Br ghde;aad hodide oaBaUAds.Aie rilleq
nore stable than the correspondi ng Chloride conpounds
Theinbsé pietereedfpHoyphori emvicatakyse.is tetra
(n-butyl). phosphonjum,brom_de ep _(d) af the A
b esenbobhbeEeLheaPER BN EoREd: REnGPRHBSENGA GAE stapility
catakyst kger @eYghedokorhBechaaeht8NoZ0RAel Hegkep ak
. Since the presence of a solvent shows a stabilising
ef fleceroanee Eheal ibe perpenpparepfelihpofingycveighé on
ph h t 0 0
or 52883588 62, ShECkriBihiE LERGbL Nag BRLkanRa, upicn 1o
Suuhahbataac@homaaabvenbszaweaalkybsméudlols in
parti cul ar ethanedi ol or propanediol. The use of
et hanedi ol or propanedi ol has a further advantage when
th@agkgybeggag§ggggaggskg converted to al kyl ene glyco
atkanedi o and”theatkyl ene glycol is used as
so|l vEPmg oF Eme creplysen ageniphosphoni Bmsdatval (yst. %)
cont ai ni ng recyg

i tabl
cont ai ns some alk§?€%%§2§%%§%§§%§ééﬁ) suitably

¢ al kyl ene

car bonat e ensur€g
lijguid form whi

s (hat atlke phesehani

ch facilitates transy

Im catal yst is in

ortati.on

FurtCFF@T!E iE\Xa k3

se wher e¥®&€al cohol i

s used @3-3o0l vent

aIky?e carbona

|y th

lHC bgffl&leH m

te has stab|I|S|ng

said—at hot—and
ef fect on fhe

cat atymbd. Hbhe an

reaction zone _j

ount ofaTahfhyst in t

st.ep_(.a)-.nay..conveni

expr%%%@d ER- n%l

e TEANESIM Farl ifite o

he reactwproor

1Iky|ene3%x$de

TOURl: e HRE REGRRE S,

Du
is SUItﬁ%[y carriji

out e preser

lhe Cd yUgdllUH
ce of a? [ east

0. 0001 nol e of the catalyst per nole al kyl ene oxi de.

Pr ef er abl
that i£%F

t he anount of catal yst present

Shdebler GrABnt0i b GEPEAE ] theite S2atd it the

i s such

MOIe- 1 8far dRleHy @R QDb Dm0 RS ot been
preferably from0.003 to 0.03 nole catal yst per nole

al pylegreadedderitthe alddtars exdedd tfemp.s Exontldctwed still

wth the carb dIOX he es nt
M Sheashe I YRS A S D o) el SR eet

et ylce feiratiede iandippeaiso mHane foXide mikt urex twifiks ofad been
such C2~4 al kyl ene oxi des. Where ethylene oxide is

us &F 5 55% agtdyadife CHRTatE its Sé%rﬁﬂﬂléﬁ’e agent
carbonate. Were propyl ene oxide is used, the produced

al kyl ene carbonate is propyl ene
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carbonate . As nentioned above, the reaction of carbon
di oxide with the al kyl ene oxide is reversible. That

wore@ag43hnt t he al kyl ene carbonate forned may PORER2009/056098

back into carbon di oxi de and gge al kyl ene oxide. In
step (a) of the present proce “the nolar ratio
bet ween carbon di oxi de and al kyl ene oxi de

as
| olFas ) 53, NHEReT SRFTERTAI? ohd 08 7584 Sﬂom%@evhe @riginal
Vig £ LS TEVEI§1 DiLL %ﬂtof.nt@ﬁ@ re8ctlPNattehé end of the
preferred to ensure at |east a slight excess of carbon
dlmuabmﬂlswcheas 1T0i4 theand: ﬂhahDIE prefeaabl yhérenihe

to 2:1, nDS ref erab from1.01:1

sultat) irekra  BResPREr RO e akedsti OF dat Pgteéatoatbon
di i glecbspt Ponongeat (he.repct seApal sangElevasedback-
car bon di oxi de pressure and keeping the pressure
coﬁ%@‘éﬁ%o%yoﬂoﬁrﬁ@YEﬁi‘l%oﬁaﬁp@&? % 1%@ PE5PRY LpRessyiee and

[ 2008803141 801 e £88) 501 0cE00n 08I in! DRePALLEAINEREDRT
di oxi'de partia pressu e 1s pre b y in the range
frpn@ﬁré@tﬁ@ntnwaéhpaeéerabﬂynfagﬁni tad5Sbeeangembsrmed
pr?ferablé 10 to 30 bar. The reaction tenperature
i n'sPBR- (5¥- o he present process can be sel ected
from amﬁ_rrt@?exr Angel ki aldbde tde-denpeigtpr eid Sappeared that
selected from30 to 300 0C . The advant age of
reiat Fhepg BrRgASt vhpteatlireursdt Ratrh¥FEaBadi REBRCt i on
r r t u S
ny BEccERAEYE uibh, REZRETRE. hBnt ETBEREE ERahEaLhRvates
decapposni tcompof Ekhe2eal al ystrenaycheraacelienabédpropylene

Therefore, the tenperature is, suita | ect.ed from
106RE6°23506 £ TRECE BREqokifbonnt FRERBTBRaxEge ook

g@gcet BREN' %%h@n c&%@d'whb?@snéspi‘eﬁﬁreﬁﬁhéhe wike a

I dence tine of the al kyl ene oxide and the carbon

di ewrgelpn npentesetobesn peaépirpadzéRempn Sxepl(a) asf
.es [ 0OCEeSS lLec i ut, "

buﬁﬁgﬁc $ g E¥S|dgﬁ%%%ﬁvgi cgﬁ%u§§g %;%gg vg{%@;{gﬁl tor

betwagn &xi r-andn24abowr <, abbeéerahbyeﬁewweenllaca
m nut es and 10 hours. Conversion of al kyl ene oxide is

suPLHBLPaafIle BEONGSHIMEd L5REF RABI P&t SMEASPIG8HOT use
Deggnge Q‘Er?_@ 1bhe o EIRe LS <aRd nBr %%%%Ea%utt@@ phosphonium
resi den ime may be adapted. Thé catal yst

cohwemuﬂatbamaﬁ&wtam@@tv@ﬁw beencwisedi da m@ﬁg@g propylene

Sui t abl e ntrations include fro .

baS&d 8ﬁa% %FSWbprP§¥;?Q%WQ§%a g)@gg Opeglf’gdgénln

be ceblkai Red raidulted toRt aysd- regrearty atfi @heofprdyd che

%W, based on the total reaction mxture. In step (a)

of CBR®OBRESent process, only one reactor may be used.

Hogg%%&e Ide Sz Q feasible to carry out the reaction
~step~%%§—rﬂ"f$§*0r nore reactors. In such cases it

rray be Aadwenttdgeeads ajwver, oWod@& ﬁa@|07t/h@4d|r3t0| witeLls caliomest

of excess carbon dioxide in th actors renDV| ,

o PRI 0 P SR G S & MRS S DeETFed in

r ek RS RUikhaAkine cendie¢ WidRfudide fﬁ::%ess, such

conditions. It is even nore preferred to have a

badhaf theesattaly st glespmpsnstiitigeuSnpdaaty rdd chaflomprises

React.or T ol | ow or. §H%
?&ﬁﬁlnagébﬁkﬁg ruﬁﬁ?%ﬁéﬁ%é:dﬂéﬁﬁgﬁkm #éﬁ?g%%ﬁf & ot

Th&l'@s:ia’tm.ymmduuﬁe aiﬂnylmilrmrebmmmms bien this example

recovered fromthe m xture originatin

f r st *EFEIH S f"koﬂ %%&W rﬂ belr“eag‘?mdes

carbon dioxide and |ight conponents may be separated

fromthe crude reactor effluent fromsaid step (a) in

one or nore gas -liquid separators to forma bottons

stream cont ai ni ng al kyl ene carbonate and cat al yst.

Said |light conponents are conpounds, other than carbon

di oxi de, which have a
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boi ling point which is 185 0C or | ower, nore
specifically 180 0OC or |ower. Exanples of such |ight

weompoamsnt s in the crude effluent fromthe carPCIEP10091056098

reactor may be unreacted alkyl%ne oxi de and any i ght
contam nants fornmed during théScarbonati on reaction

such as acetone, propional dehyde al lyl al cohol and
acer bR HeRgdehe FefkorPAGEiAR PEndYAY.BhesarEPERRESCEBHC
cagbepy dhoxbeaandnb! 0htpoaMRRDRALS, al kyl ene

carbonate and a stream contal ni ng phosphoni um cat al yst

are t oAbetskepaiayedesn wasopenficemedt bnsaepitbhiref the
present process. _This nmay be achi eved by sending.t
SRR GReaT bob e bnd b r BERPEORER: FRALCHRKY) BRE 28-7 9 of
cafbepaber gNdpaabahyat ulhobaoli gt bh@&l?@t?obﬂﬂ‘ﬁhwef 8

it is distilled to forma first distillation overhead

st peahi dhllyatepEsradi perEPane8noBoft BAELYrPeaRNSTREING of
fipst distil ' e eanLcgntaj.ps

caf Bofat et TRECEPRe RGP AR L TR et LR
cophakphonatal psbmadd passilhky sondevabkyl efiecributyl

carbonate. The first distillation bottons streamis
paPPPEPRY 6 OFdffl et el y recycled to the reactor in

accor dancga Wt Brabepity) tabrtherREeseRbePROGRESwas! 158 °C,
situation where an al cohol is used as a solvent for

t heheapakbygsurgngasudlOambsaiiol aRds the| ket Borptagn was
poi,nt .t han the.al kyl ene r.b as. . Ls:th .

o0t pblRs BB SULSRCEREtOnRt g, pyte shoppcase vheny
cashomatda wvespedpyl{abeutarbonape)or Fulrehetrhe tilecoho

used is ethanedi ol and the aIkernE c%%bogatgFis

et RFPEREEFEBRafE T Re VFRFAsagdi SUCH &0P5n 1o98EhEggPponents
St EBRHLA0RLRL A $hlked +@3lse@N0k nib ad iyt beBpta eAek @R and
carbonate , As"to the way the distillation nmay be
pedeorivedivesotiererd depababs parplipse lbdedndsl kplcgione,

carbgnat e.an n | cohol ,used._as sol vent. far .t

oyl S1pRBedi bR B ey es TR e Raast se £rom
anganumier sefl st Gays cildheubpprduathupder. -8 °C in a
accordance with step (c) of the _present process, the

al KPNERANEET BeWatE, asdpadte#aild Jidgedhyith & mixture of
regovered %%dp%%%%§ < This may be achieved as follows.

The above- nenti one Irst distillation overhead stream

may beadi shiel eed tod fserm @&tsdddidydicssitlsl, atthen weight of the
over head strg@ and a second '%g | l.ation ot%?@% »

st FERME e Ode &8iTd VESSEY MES GTEOTS stdam®-? S&+
COMaitRS Ik W e BoRAl &5 1% oft ReiePWiifdiet1eR@dight of
product. In a situation where an alcohol is used as a-
solthenigkdurefe wod dbyistl HTEsaidh 18 ddfolvassela tofdie end
boi |d ' t I t ; .
ai St el Bebes e PRR N ETREE %A Mhpaphing oxide
shaded betcarad=dd meutt s dadkhatesidte cgeedhropylene

di stillation overhead stream co ohol . and

: o
t hEFHTRR R KA Eh PTD&GRR € t%%{]ds %%fﬁ IRAste

S}J%%gﬁr}gﬂ@ 2 N g@r_ﬁﬁ araiSivid iRy o he
di e 1irs istifttation overhead stream

may belperhesgedxparémgakst otbeparhiviavkgfepetetrabutyl

carhonate f.rom.any .al cohal d .as .sol for,. t
o e A SRR AT AR e o
ang nedfcdriaysd that pyud dng dendel ndl dadiene
carbonate that is produced in the present process can
suiEaBt AP avafs el ot 1R 55t o diittd 1R ot Y At = s L
di aljd qardpnaleds AU AU Ysrdth I & PSS He thifrbonate
present i nvention preferably (e) the al Kyl ene

carbonate recovered as product in step (c) is

contacted with an al kanol to obtain a reaction

m xt urecont ai ni ng an al kyl ene diol and a

di al kyl carbonate ; and (f) al kyl ene di ol and

di al kyl carbonate are recovered.
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The al kanol used in above transesterif ication step
(v) is suitably a C1 4 al cohol. Preferably, the

w@bkdoaneldei s net hanol, ethanol or isopropanol. BI/EPENEH56098

(v) may be performed in the presence of a
het er ogeneous transesterif i"cat’i 6n catal yst. The
transesterif ication reaction in itself is known. In
thfISOYEcFFf%RYI»?%@ epehde #1dnEREPed Usaldes Bfteyisald
ro S C e I
o R G R P e TR R ndL P PPecreated
|C@it@nar®arptnonoagena hﬂxerbg@n@oﬂempatakysﬁ)systhaﬁ been
articul i on, exc ge_resi rtiary
PSRRI FEFY STROTF AR A RRBIRE. BcPHTRh4OR agent
cat@Qxyb} c ﬂarahéyncgagaaéxgé@yaémal kal Exand ahkatbng.
earth silicates inpregnated into silica and amoni um
exBhangedifteretefronuseach, gber18naklasia she3gxpgyiment
O SELRR7 2 SORLLDUOHSCRERGR AL YaBheREr Aol agent
carbonat es over range of catal ysts, 1nclu ka
medatiggnphandsperhmpatti cul ar al kal i netal hydrOX|des
or al cohol ates, ,such as sodluntggﬁrox

met hanbiat B PERAPFT B EBRBoAYS! ?%géﬂ “Roht 4 hffig
bagesiavelsastteiabkyboahi Be8eaPh8sPhrABS templirALO@8, in the
arseni nes, sul phur or sel eni um conpounds and tin,

ti raacbarowazi coohiramledl by. apcestdbaght oti® Rressure was
2005/ 003113 .the. reactio f.alk r h

A RaRGFoT Sodotate: B0 Buer RErer BEGRGAGS SararoLter tAd:

€. ge altstmaaath&hentakenbtfoaanrsoﬁuattbgrtdel l(ast ) at Bide byeactor
t he ?oIIOMAn npar at i

an
ExHABI @gutp@efinwggsé 85?&%?Wn§ﬁ?§t ﬁt—lﬁé&ru hPe S %&&F@dgas'
to e he b gt e
ca%ggﬁg?eékﬁggcgro%yagﬁ 0 dgggngﬁggéggﬁhdﬁgflgg Fllng

pl ace, Tha trheptesemee baéedeWnabuﬁ9D gho§pn@npuﬁﬁne oxide

broni.de_cat al yst .t ha r.evi oysl ad.be in e
prZBQSaFP 3 é SFof Hsﬁéaegrﬂ&ﬁﬁﬁgnﬁéo %@ o was
OXhggeandoCabbee dheXidesantet hat agbtek i&talt@ lyse bar. The
ei ther had not been pre treated with a sorption_agent

( CBAFLUER. was) heptirsd thedd Sprét pesk £@>-weh addsfptPoreach
ag n e

ex%@% %g%?g ﬁheﬁgﬁﬁﬂp e%hse u%szﬁgbgpyﬁggﬁogpho% o 2
bmmmmmmmmmmwmmmmmmmw@mmmmmm

agent such tr at ment rforme

G536 207 B9t R SEE I PLE A Lo PRGAPRER fromide
Sl 'éra't:)ﬁl%'%S' (N Gefa iRdedt Fisly TAiWut9 dMbsphine oxide),
sorption agent. The conposition of said solution, said
soM@ﬁlﬁﬁaégé@teaﬁﬁeeamﬁaﬁﬂﬁ@ﬁ -sai d solution, the
armount f [ I and t
aroUnC B G3E BT, 290200 Lhe Buralian ooiheon
t hegerehiadatren wretridatesl wﬂmadmvtalt@chlcmdmtatsi &s
were mxed on a roller bank Tabl e 1 Catal yst

pr ECRPAEN I h SR EGEMETT TR e ygqeatment of

SOlyt 00 fC QAR ShiRA Dl tiA- B tMa @i B QIHIERE g of activated
carbonate, 24.9 wt.% of the used tetrabutyl

phespbren umw mmm@atctlwazw SRTFFOTY ir |eb<UtP§ﬂrlt) for

ph h|ne oxi.de an %, of I n Y
SV Chl G e G Oet CEb R R e £t Lowed

99 k@%fmlt?ca?&-n&ﬁ]? of -taleurs narfyex QCRI LCrdff etfieorfiltrhte thus

AVBOSQOL, eggne5|untslllcate (ex Carian) 5 SXPLO

poVRREPSdReAt (AR P & & oY S8 IR sOLatiog e the
derd P Tablw, 1 above, during all of the
pretreatnents, the weight ratio of the sorption agent
to the catalyst sol ution was about 0.1. At the end of
the pretreatnents, the sorption agent was separated by
filtering the slurries. Stability tests were then
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performed on the filtrates thus obtai ned (Conp. Ex.
2-4 and Ex. 1) . Astability test was al so perforned

woro¥94B86y of a catal yst sol ution having the PCI/EP2009/056098

conposition as described above bel ow Table 1 , but

whi ch had not been pretreatéd%ﬁfh a sorption agent

(Conp. Ex. 1) .| said stability tests, the

t enper & (@ hagxREDIDETE r&%orpree%%ema%wol {(MPG) was
ap 1 te u o

s s i S e e S S
|n1magn§tpﬁaMP@ $ti Ered3vesdels.{apoaf NBO fipnfowmp. Ex. 5.

Furt her,_the experine was _such that

I GhE “Eoribhet: ERS: RBEAHORRnES Phbieest ) o P heRudnRg the
propytene . oxhdenandxgerimahtves tRer eof 26susl 8§ activated
proplonaldehyde , acetone, allyl alcohol and

br eavhedr il ﬁ¥?L0@\ePer?§?til pebivhtefr eprband ¢gs¥erit) were
an I ed._a 8 n 0 [

naoteg soasEERE Rl PERPLIoA P RERE i RrEr ke, Bhhoer,
andogeeheﬁew18hthnaeCthegbeghdnbagaéydtanﬂhelend of
t he stabilité tests, .the wei ht of tg ontents gf E 8o og
vessel TRBBCHRFEFRi ABE. pfﬁéﬁu fie"pEF c&fiPhg&“BF “fRe &
fipah wei ght, opekbeckasksyof airengr tﬁlenéht\!t@bg BkpwasSments .
deternrned which is indicated in Table 2 bel ow as

" Résiglies fabtne thesrgpikiop méstyrecyspe. Faken with
Sor. pt.i on 3 e ( 9 ring ea
CeBtras G ke Ee Ryt thy Shalt 9mRE ke Tk Yeans
Si bifCgab7 cOrCaspogiphyd ahenunauht. G»prm‘ppyE)Qne4 carbonate
magnesium silicate 35.8 Ex. 1 activyated carbgn

Fr

RITEHI &1 tABoFEACE 1aPpBARS W Rat 182 FAGSE thhe Thie” amount
or L,gi g Egﬁ'egﬂét RfHRe & Ak E)Qo‘@tﬂ'e@h a@%Qn%@.t tg%%n for each
pretr a sorption agent (Co
st elkpepriesent. in the vessel at the end of the
st abi |

i xt ur B EROWER becht pPaRTant it FPhcerval by CoF the

Car&:@fﬁal +a 1$0NRhiet agem the chtaldshi ghemnoperoenirageed
(i. 5% of the original weight was still present

i nwrtrtr@ PESIFRLAA (RERSRA 6 THEDS PAGIHIVALES ESEPOmils
MeanRs ttnbﬂt & ‘M?:&rl% E‘J‘?:O?Jéfq At @l yintad (comp.

been pretr ate actrvat as a sorption

agenxt. GEX. Eﬂlxjthersurlp:rm:rm@lxw ltées Hackiteadiingn tefrm, the

pr Iene carbonat e int.o prap Ien oxi,de and carhon
R o P e AT Cife TS Tiet & Mpoe Whate the

pr e:tart%@tywtla/\ﬂﬁx@tafewda Wt IAGRIH Rad desirmel fasmed) than

(Corap. Ex. 1) . Further, and even more surprisingly,

i t dppestad MHETE.n wm@aéas’& BAIFEYE e Qigdpnate using
ca Qee t t

oA Sl diee LB AR LGP RANIE (ex. ).

back-reaction o f propylene carbonate into propyl ene
oxi de and carbon di oxi de took place than in the case
where no pretreatnent with a sorption agent had been
perfornmed (Conp. Ex. 1), as indicated by a relatively
| ow val ue for "Residu" for Conp. Ex. 2-4 in Table 2
above. Therefore, silica, alum na and magnesi um
silicate are not suitable for use as a sorption agent
for treating tetrabutyl phosphonium brom de cat al yst
that has been used in maki ng propyl ene carbonate from
propyl ene oxi de and carbon dioxide, in order to reduce
the back reaction of the propyl ene carbonate .

Ref erence Exanple A s nentioned above, WO A

2007/ 104730 di scl oses
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purifying a phosphoni um catal yst that has been used in
a continuous al kyl ene carbonate production process,

waeowb/1it3at t he cat al yst deconposition product MII/EP2009/056098

conpri ses phosphine oxide is renoved therefrom before
recycle of the catalyst. The gitmof the experinments in

this exanple is to investigate whether or not

phosphi ne oxi descatal yze the back-reaction o f

al kyl ene carbonate into alkyl gne gxikde and carbon

dioxide . A stability test—was—perfornmed on a m xture
consisting of 74.7 g o f propyl ene carbonate and 26.7

g o f tetrabutyl phosphonjum brom de catal yst.

L8 hirods s i MHF B i RS e B Bis qapemate
COBgi 8hiNBeQEt §8n008 anfaPkopyhenexcacbonehecazbod gibxide
f tetrabutyl phosphonium brom de catalyst and 7.0 g o

f ini boeybrpaesphi Aé axPHespheRivdi da5adBELi i) vWBEFS,

th ~Ledpgrature was 15 0 0 C, the pressure was 100

nmbar; "and the test duration was 20 hours. Said tests

werg) canei etikplienenormdnet caabby dioridd wadsphssphonium
{about _100 rpra) . Further, the experinmental set-up.
usEataaRsEueket RAPCLPYRESCYmpBRERFLCPSr rBGCARr FRGCEAED Zome
tegtsm WAEkHILNGrBHABY! 8RecaNi d8naRdndak ¥akivese carbonate
t hereof (such as propional dehyde , acetone, allyl

al svfophaaghbrémshydtpdyst wer wighdribned of f from

sai d,vessels and cold-tra d_a (" o.i.n a
colPh! RSB G R Palakratig p Prird spfRadeE ure o
f ghyspbeenans asehoper Are theaeaded Froai dhet ahrickiucy.
tests, the weight o f the contents o f the vessel was
def&FRPMed. For both said tests, it appeared that

95.19 @k LAR,ALHY Rapeeighl obokbet@XLW 83 pASy), is
still present”in the vessel at the end of the fest.
Threcondiredt es phraducti;baty phosphi ne oxi de does not

catalyze the back- reacti,on o.f opyl ene car.bonat

(&) prBEy PERE B CRECAIE 105 PSR GRHE CEramibe Separated
and nCaear ab)ve iExamhe 12d td hese resperioieiohe ,t he
activity o f a tetrabutyl phosphoni um brom de cat al yst

i ninhabielp Mracess & LusesPEménetc albarene Caghonate and/or
pr I 0XJs n i0xi, d N I-gat-ed.;
Sa%%’ga aFyé?'%h%'%fE ﬁgggﬁ%g%égb%%ﬁ@%jﬁgggﬁﬁﬁ'the s

pr epatdkidout .f  propyl ene car bonat ef rom propyl ene

oxi_de and car bon digxide . Aiter aid greviogﬁ US€. +ion
{né@ -cal BPGSES crUREFANE FBt CheoR br eUPERELH WhehSarptio
SOLRISRN RN (By haYh Cpribes B0 @ 1ad vheen of
pretreated with activated carbon as a sorption agent
(Beardopn.. Further, said experinents in Ex. 3 and
CO@R'.E%O és%'%&@gggigépgbeéggiﬁt erwh@rgﬁﬂtgh@ EB?ption
experlnen? 0 ) acti vat éd carbbn was uUsed as a

S OlzpieirN cageiti sdittg R edgperdmnerited Heerkexperi nent s

were carried out in.al litre stainlﬁss st eel , ,
autlocl BYECRESCREFOT#hBIt ERpBFYt R Ph FRE PESERGI HaSiaims.
conjgRldied by an oil bath, the pressure was controlled
with an automatic pressure controller that regul ated

t heli)nttdice tofeadandron Wi bxitdee (CEPLicThargastctics afagried out

equi pped wi.th a hollow shaft_.stirrer enhance,

qad it it D G R, R in the
samddig.on hbrieant artams(doadadi it h 120 g of

pro ene oxi de (PO and 32%10f sul fol ane (i nterna

VA .
st a&d’dr dhe R YRR A died? 11T AYP TR FESurES tRrried out
aDROAIRt LY dbarac e 4w was heptgd o 145 0C
an COZI{%S adgd d t% jfeach t he Egeg@red re/:\(gﬁi on
pressure of 20 bar. 2.4 g of a catalyst solution
containing 2 g of propyl ene carbonate and 250 ng of

the used tetrabutyl phosphoni um brom de catal yst {the
remai nder being tributyl phosphine oxide) ,
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was used in each experinment. In the experinment of Ex.
2 , the catalyst solution used had been pretreated

wWowaob/181361 vat ed carbon as a sorption agent. SaPCI/EP2009/056098

pretreatnment involved treatnent of 10 g of the above

catal yst solution with 1 g of “gctivated carbon ( SXPLO

3 powdered activated carbon; ex NOI‘II% for 16 hours on

a FolibrthanktaeanopaEarperat grealyst| saearayed in
%{éﬁtgﬁﬁ oL Lth jé&Hé ytoztﬂ?gtféaﬁﬁgné %iﬁﬁt€héh§§rptlon

obt ained was used”as t catal yst solution in

exa)@emnehéfofeEsaleStraamamh expeciegnto the reactlon

m)nopropg (g e glycol (MPG was added to the catal yst

SOF PP on144°8 g of MPGin Ex. 2 , 14.5 g of MG in

Ex(lg)a@@k}@eﬁegc@?b&ﬁ&té”s@@ﬂ@at&& ik st@be(5@|ﬂb|0n

t hus obtained was then injected into the reactor.

t heubkpetedehe bheEkregtmendawity bheagprphien ea%énbefore

(SXPLO Le ed_.c r al so

I e R I R o R P

W Eh ipjeads o cad el ad atoy st lesioh ut i o:rhex'feexrpetrm W@t

pressure, were kegt consta 0 0C a

P CSBeEE: 46| FUSHERARG Lhe CBR PFESERpEPTANCLAISARERAY="
froppbbgrbegachi anidl ¥kupe (W9 Bekakenswibhskneapasing
time"interval, in order to neasure, by neans of gas
chr@nﬁt:d;gdphy, the amount of propylene carbonate

rmed.in the reacty onm t ln Fi : h
AT TR S bt 1 51 orPebFud e Ferpiion
f orgeaeh 1QXB&@p@EzﬂiTed, J.Eir amvEBgutLewhe;feun ahpealtxe&hxat
the activity of the cataly is | owest whe

CaFQW@me@gn&F‘tﬁﬁé'tsrteéle@&r\ﬁtﬁﬁ it Fodfed tem E@H driq Stored
S“BEf%%J ‘é%r%b s%éfe%n 1'55 I%%I‘E’%h% present when meking

propyl ene carbonate Further, it _
appearBrodats i alcd:hedilmgttb echaim h@, ackeweiy ohet perption

cat al 1S h se vvherethec
or 66 eEE 4 e encad Pe R A ey ST 4o
?ee%@ﬁ:e z.nV\A%Qié RIS Y GRYleen @arelg;oﬂat)e usi ng the
al yst, such activated carbon is present (Ex. 3 ) .C

L ,& | RrScess pEeeEdsngokot Ay pPoduet pheoprgfeding claims,

o T, Ry B A [ R BConed Ao un halide

phoﬁfpifmnuu’haca(mh;ym, whewbmnhtpeogessp( ’) cohtaahkylfeps 1 to
oxi de, bon d| oxi de, and osphqgni um cat al yst are
COH"(ZIW dp“i%& %ragd‘éf Si-on zone from
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