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ACTI VE CARRI ER, | TS PRODUCTI ON AND | TS USE The present
i nvention pertains to an active carrier for surface
wo powoloddiezat i on of | ow nol ecul ar wei ght conpouPdBEHURIVE/000064
nmet hod for the production of such active carrier, and
the use of such active carrier. A new protein, whether
it is human, animal, plant, viral or other natural or
Chemitakprocesvri ngs many new chal | enges for
researchers. Proteins can be characterized in numerous
ways, e.g. by their sequence, nolecul ar weight,
spatial structure and no less inportantly by the

atural or .artificial |igand e inde incl udi 1
T8 ithie BE o5 bl Ryenh@ IS skl ol fra' g spigR AL pF Bride fons
t he human genone, several thousands new human proteins
froneaqudouis Aguids, fist efall fibinewasteavalies: act eri zed. The
identification of proteins as potential drug targets
AN 8f sblifuAP8kidk Rdtds3itm CAAHE eA@e Fre@uently used in chemical
phar maceéuti cal research in the years to cone.” Numerous
net hods ,have, been eated.far the identifjcation o
SYIHBSHS 4 FOHRS O dERduR® it forerple drsgribyd i By US-5629331
proteins encoded by the human genonme. Such mnet hods, )
and phteé applicatioaWid-2006823889; Wheredtegeizole ring is built by applying
el ectrophoresis (A Gdrg, Proteom cs, 2000, July, 3),

2id8%n | e 1kAhRl dodgkset hods conbined with mass
S@%g%fééﬁgtre é&%_ Gyai andlco., Prot eom cs, 2000,

uly,.31). In nunmerous cases, th bove net hods for .

Thé a¥idscions £5/0ath BrhgraRaDs Bhase, {07 P En BB g b considerable
given protein and the di sease state yield no result, .
concentratiopl Vhdiethess aqudusisphapgs dredtdated aswdstefwatars, itols of major

they can not be used at all in cases where protein
HERORRTG Bt B AUE IOPYonftaliR i UEUCRARERTory Jow level, since the
can .al sp be realized only with difficulty. .
apdedABs RGOS splitions ara i SVER at a&onsEtFatinn gf 30 me/l
connection between a protein and a known di sease state
Jomsequentlsnehefe ishe donskleralfle preedf fopharooessesitsuttable to remove the
research. It is followed by the identification of such

L ¢ . .
oG pn BB S MBS oA Gy BTV OB biB R,
and then follows, through many steps, the devel opnent
of any of these small nol ecul es into pharmaceuti cal
drug. At the same tinme, the binding of a small nol ecule
We have lfotndrehae Oyl eeativgd tletazidd Radtentaindng aguemrs liquids at alkaline
protein validates its future treatnment as a drug

- ml ecul i 1o R
off 8 5P ol RUANBRLIE Rt sliiftng Lol By 1 presence of
of the nolecules that are able to bind to a given drug X
nickel satalpite otMath hirlogenta the msesense aforiekel Salypla then the azide
may act as inhibitors or inducers, i.e. those that nay
iO8C pravepPieiiid sbludioar ArecedtcaRbythe %sulﬁh?tl’isﬁfrb’gﬂﬁ, giving rise to
expressi on anal yses can establish the influence of the

bi ndi n t he diseas €. an S nal yses,
aBHROR{R i o O%HFHPE&Bég‘s#Hé’é’%‘ SRR G (F
Darvas and co., Curr. Med. Chem 2004 Dec; 11 (23):31
Tie @uaspn iTHe dloaviogirent of conbi natorial chemistry

and parallel syntheses, where nol ecul ar buil ding

bl ocks are att &pjed 4.0+ H P05 INH, St Nyt OHP el ement i n
the | arge nunber "of their possibFe conbi nat i ons,

facilitated the production of a |ar nunber of .ne

Iy s WasItBEIPES Hide AR GanPe gmoVe TIPRAFoRh Sfiids, first of all
ef fective pharnmaceutical drug nol ecul es, whose nunber
framiwastheaterder of nmagni tude of tens to hundreds of

thousands. As a result of this, the creation of

nol ecule libraries with several hundreds of thousands

to mllion nmenbers becanme possible. For the screening

of nol ecule libraries with such high nunber of
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only the production requires small quantities of the
nmol ecul e, but, during screening, the quantity of test

worRloeowulles (in a given case, target proteins) PGI/HUS@®S/000064

small (1-5 ug), which is a significant economc
advantage in conparison with the affinity-interaction
aged screeni ng systens appliet hitherto. Th
lge&@nmoseﬁﬁ aecHg Ry thm i cpdion asoEy. aBTSé’i%blﬁ/d@etal we use e.g.
first devel oped for the production of DNA-m croarrays,

dumimgnnbt zincdadd es eatalydhirerazkadel et sPaferabbuiie dlivyt drethe mixture
sane carrier. This nmethod is widely applied in

L di i.0 y ; : k- hods .1
G- 0BCD ASBL YRR, AR, oBF 55 el B SR, e Betbrae. o
ol i ggnucl eotides to carriers (L. Hackler Jr. and co.,
gemeral pmetalspowdrrs with (me: papticles are favarablsoleeg. Raney-nickel). If the
technol ogy made a significant contribution to the

pHRsfethetdvade-exmaniiag 1ipie igmoakileninef it hes toiBBet to alkaline with
genone. Since then, the devel opnent of protein

.G O of. . & h m | on of _ pfot ein- [ .
el BEERIRD SlritoTnP BB AR, cPe haBgHC sBgRbRYE" Br potassium
initiated. (MacBeath G Schreiber SL. Science. 2000
lgulsogidep8g (5485): 1760- 1763.). Beier M and Hohei sel
J.D. (Nucleic Acid Res. 27(9) 1970-1977 (1999))

Tespfdcess & petdrated & a tdhepaigtury Biweethafth®bold point of the liquid

carriers for the creation of coval ent bonds on

-m rr riyng whi cho~t he face, of _Lhe .
(G PUfBRE pR%raBL hOGE £ BB T A Bl embodiment of
| i nker nol ecule. The synthesis of this |inker
thelpsecdss is dhe shiahytic réackion under hiydragea dtowpspbenspin the presence of
reaction. Before imuobilization, the surface that
1HEREIATRE abBled iphkiire AhefdiblyBetwebh th atmospheric pressure and 60
functionallzed, is activated with a further activating
reagent, such as PDI TC (phenyl ene dii sothyocyanate),
Q§§3 (Di succi ni nydi | carbonate) or DVS
(di met hyl suberim date). As a result of the activation,
Theepfocess acndrdingt toctheiinkentidnecamies used vertyl effictently for the removal
coval ently binding DNA. Al though different DNA

SPIAGIGE £t RRkaBinkas! Al¥SliYiz8d LALRE YAt s! BEsudH; fi‘l?%tlvironment-

formed this way, the stabilities of the bonds differ

reatly, d,.fromthese .diff.erenges, the ncl usi qn .
sttty hricanan, Ricsss vaintn it SEHIE RPLY Pos rBcPosRTapls metal ions,
some places, between an inner am no group of a
iltoégemiges ahd aamrontee whiok are easiltyetrpdtsbleqprotiiictdi The process can be
smal |l nol ecules to carriers have been nmade only

t e [t 1 iffe _

SR ke LARE TR BLLET IR AR BO SIS lY-products of metal
bi ndi ngs of s | e nol ecul es can be of wvarious
RIOPeSTYIset meRlgY (PQWAeHS) $RIPEY CRBSCEMo be different.

Most generally, glass-nmade mcroscope slides are used

Byrthehprdeesgliacgomfing hentteainventieautie lazidesionesondentration can be
the production of chem cal mcroarrays by analogy to

=JILG T 08 . of . Ny
FREeka o7 LERNE 5 Wi WA S RERARE " Phodal B8 Ing to the
company, Gaffinity, who hound organic | ecul es onto ‘
igyeution, the @gldenionMacRITaLoR WASHAS e@v@@fegoééf thgnion-chromatographic
pat ent No. DE 100 27 397). Researchers have devel oped

ariial nkdthdd descriteiharalbet@agBhithis ol wk &fege able to follow the
carrying them that are able to bind small nol ecul es

ri Sea; f : No. JP
U855 130 et um cPheiBR G BRI FRR S TR s
Pat. No 6824987). Currently, mainly chemcally
nodi fied m croscope plates are used for the production
of chem cal mcroarrays. For the facilitation of snmal
nol ecul e binding to carriers, small nol ecul es
generally have to be provided with a suitable
functional group that helps their binding to the

L, . N a - o - N 1



mapped. The area of application of chem ca
m croarrays nmay extend to the analysis of interactions
whedmoern4known pharnmaceuti cal nol ecul es or ot heeT/HEa0E/000064

nol ecul es and newl y di scovered proteins, and so, for
exanple, to the classificatiog of new proteins. In
this case, binding proteins are separated from

tlot ei ns, and then they are renoved from
the plate or the affinity columm, and the binding

B%r&%eﬂr&rﬂaweﬁﬁdﬁtlmeeﬁnmeatosbetmbbm d'ashs( dilgted with 0.1 N
M5- MS; see: J. Dutt and K. H Lee. rot eom ¢

o G R B e s

facilitates high-throughput brolo ical screening in
osgeatic maferygl conaentygitom mcghmgth@zmm eyebtein the
ef fecti ve conpounds show fl uorescent emissionin the
5 gi ven position, and since the topology of the
mcroarray is available, the active conpound(s) can be
_|dent|f|eo. During the production of
PRGNS0 L [Nt 1 affinity chromatography,
smal | nolecules are i mobi | i zed on gl ass or pol yner
Ivesstigated comimonentri azidd eonteturm | oads. The | oads
created in this way are very simlar in their
¢ Thed metric
N 00 be 2 R AARITiE STk Stk Fonductome
%€§{Of affinity colums, the bound conpounds are not
de Ted in a plane matrix form but are fixed on the
surface of the | oads. Fromthe protein solution flown
10  Qdiumng FONRACASIHO. 260 manrong, 4 memlioner diatteter, ethyl-vinyl-benzene
i mobi i zed small nolecules on its surface, the

/?%ﬂ%ngém&%@QH@g eﬂ?ﬁggép bind to the small nol ecul es

Ized on t bind to them and then, by
stat bi ndi ng proteins can be
Fag¢0 rﬁﬂﬁ?%éfﬁggig?%ighﬂ er of nol ecul es
i mobi lized on the load is several magnitudes higher
BElheat: 0HaN sotlivrthédiydeddde kelstivaund on cheni cal
m croarrays, therefore these techniques of affinity

? can al so be used for the effective
separation o arger quantities of proteins. Affinity
chromat ography also facilitates applicatiops, si )

15 Nenteahizatien| ohithe oplbpaly, With ﬁﬂ?gee%&eéa tRg oePRINN Bel Regenerating
compound i s bound to the surface of each | oad el enent,

redgegd, furthernore, each | oad contains a reporter
nol ecul e that characterizes the given | oad el enent.
The ure. oads prepared in this way is m xed

ﬁ%g(g 2gﬁhof target-nol ecules, e.g. a protein
solutlon The | oads that bind the target nol ecule can
B tlie maethoé dvd were able toadetierminatthel azidetiohiconcemteation from a level
target nol ecul es with procedures known by those

?g in the art (e.g. on the basis of spectra
characteristics or mass). After this, by the
identification of the reporter nolecule, the
identification of the nol ecule that had been bound to
the given | oad becones possible. So, during the
Rptier aletaitnodthe hiventieh hee denionstratedsby ehe lexbiplasdbelow, without
with a single type of reporter nolecule, are the

Nal20H t f chemical mcroarray, as, in

I %%kﬁ@htgﬁhgg%ﬁﬁﬁggd compound can be |dent|f|ed
mﬁth the hel p of the reporter nolecule of the |oad,
and in the case of chemical mcroarray, the topology
makes the identification possible. The disadvantage of
the above descri bed active carriers is that the type
of nol ecul es that can be bound to a given carrier is
determi ned by the functional group of the carrier, or,
in case of application of a |inker, by the functiona
group of the Irnker A further dlsadvantage of the

T . o,
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l'i nker functional groups. In another enbodinent, the
linker is according to the general formula 1.N (R2)2 1
wob@wmin4t he nmeaning of Ais C or Si; the neanP@HDR00B/000064
is Cor O the nmeaning of Rl is independently H,
hydroxyl, -C 1-C20-al kyl or -6C- Co-C 20-al kyl, -C3-C6-
cycloal kyl, where the al kyfy xﬂ@gageously is nmethyl,
et hyl or propyl the neaning of R2 is independently H,
E-Craiz_lg-alkyl - OC- Co- C 20-al kyl, -C3-C6-Cyd CaM,
, Isocyanate, thiocyanate, isothiocyanate,
which, in a given case, with the exception of H can
1hee ofilnbei alloye gowideh coméainmgmdHemgso psok alckel emhdf 6@nmass % of
the follomﬁng, i nclude, but not limted to: thio

A A 1 i 0 B O )« o 27

m doal.k halo ni acr aci d .anh
m@M%me%m g@ﬁe M@cmmn%&mmm%%mm
3)CH2) m N(R3) 2, hal ogeni de, acid hal ogeni de, where the
chimiengetionl €oletamedeincthiearcaction ldesoribeel, in Bdamele { hatep a.) of patent
neaning of R3 is independently H, -C -C 20-alkyl,

953&091@962% 1) werlelw&nSy 9[11 {2 Eﬂem?l'e&%ﬁé‘%k and placed in cold

yanat e, yanate I sot hi ocyanat e,
n of H can be

n _c t.he e
ke R TGl elutife 13 Sr éﬁ@y dopides averst adflad Brswgll portions,
following list, include, but not limted to: thio
&wﬂMpéiLGEMBDEMMhnhxdﬁmkﬁhnghﬁB%hcpﬁ@d@by&mpekﬁmﬁmﬁfhenﬂxuue
sul phonyl, phosphate, ester, sulpho, nitrile, epoxide,

at%ﬁo‘g;’. %ﬁ?‘l th@I ¢ gggﬂo@l&w gtﬁ’re@ %\g(l):@ B4 8ditional 5 h. By
4) N(R4) 2, hal ogeni de, Cld hal ogeni de, where the
ﬁ%‘éﬁ%@ HLdme egaﬁevolyﬂeﬁ]q%se odi ne; the
nmeani ng of R4 is independently H, -Cl-C2o-alkyl,

ThéGzide-10n2Oemderytation G (e sUltled lagueoid kolution was < 5 ppm, as
i socyanate, thiocyanate, isothiocyanate, which, in a
e n be
d&k%ﬁ?m?%ﬁﬁ%e%b@ﬂegﬁgc@¢ﬁ§ %8@P%%%§h%e "ected fromthe
following list, include, but not limted to: thiol,
am no, carboxyl, hydr oxyl, phenyl, al dehyde, keto,
sulphonyl phosphat e, ester, sul pho, nitrile, epoxide,
gampledl kyI hal ogeni de, acryl am de, acid anhydri de,
|socyanate i sot hi ocyanate, azide, hal ogenide, acid

h e chIo e .
1(8%%%@*%&%‘@?@% JRIOR ALt ARKER ARy HilgY howder (with 50
,. 9 or 10; the value of mcan be
mp,ikﬁj ép@ﬁmgklel gnd 501mass Ygof alumsinien content, paticidhsize less than 100
linker is attached to the carrier base through the

méedreete) %e&eavelg@@&aaoag%ews 127 ifasé v Suh ssdodﬁhﬁ”hydromde
of glass carrier, or to the surface C or at om of

ol.vmer car.rier,, The i.n ion al so clo
s ar Bona ik Exieoe o SHOD i JoRtelialfon S Hatétyise20331,
met hod conprises the fO||OMAng steps: a) binding of a
Exampler 1 cwereamisighpdointo en Fidermeyeriddask amd plasedlingroddipeater bath
to the carrier base through the carrier functiona

arfll QUPSd. B hidSoluBBAindSr Esﬁm'm&isegmf%g Ghix 3! ofohe Lh)Qétal powders

of the |inkers bound to the carrier se I n step

o A b SHEAD A e S e of e

i nvention, the I|nkers are bound to the carrier
mmtnfeaaieZ(b‘iC shfiet thesaddition thenmixerewasdtinedtat 20°€ for additional 2
siIiIization is perfornmed with 3, 3-[2-(2-

I n’anot 11:3( ?%ggggélgﬁrg#tsmdggks | |pIy{59 ;%{Hsgﬁ% :BZ )é}égirnr[@'%?rl)e%loy powder

with N-(2-am noethyl)-3-am nopropyl trinethoxysil ane.

In a further enbodi ment, the |inker functional groups
are reacted with two, three, four or five activating
reagents S|nultaneously In a stiII further

Y N
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protocols, reagents described. It is also to be
understood that the term nol ogy used herein is for the

w@oroposra4Df descri bing particul ar enbodi nents POT/HU208/000064
is not intended that this term nology should limt the
scope of the present inventiog. The extent of the

ERUARAPR b e oA oy GEE o 48 ABRENNES siing

macr oscopj c-si zed solid body is neant, which contains
wesepn@puad #0553 B, groups. In the |ight of the present
description, carrier base can especially be

THE asdd-Rine cofidcrtMmitidfadf the iydRfin®| Rfueoud8blii®h Kasd 5 ppm, as
It is well known to the skilled artisans, that the

AR s PRI Prtha b dfarff #&@%@aﬁ?aﬁy =

spherical or other form By the term'linker', a
chem cal unit is nmeant, which connects two other
chem cal units through strong chem cal bonds, for
ELX@pR! ®: coval ent bonds. Thus a |inker ensures a
“certain nolecular di stance and, at the sane tine, a
onn on be the t.WO Irnked C al..unit
%figema Listges Seel gyorkey eefitppi it Habfetié Sirrer, 05 ¢
chentcal unit is nmeant, which, on the one hand, binds
of Baneye-nickel icetalysisad 4hgtdfaquenas-alkalide sotutlsinmna70@0 gpm azide-
sanpl e nol ecul e during the application of the active
1&?56ﬂ&hu§ﬁ6ﬁr(@af@1tt19815&989‘1'eEtxh le TNUENa@SI @8oARBHDPD mass %)

|s the sanp nol ecul € binds to the carrier base

thro and, . ,

WeERBPE Shtioer fB5 THsPed oYl MRcigen; tbén - ffies miith hydrogen,
surface of the carrier base. Wthin-the frame of the

fifleé yeith hytdsugenptioi 0 bar ipecssarenand stikred 'fon S souwenAftes stopping the
the chem cal unit, which, in accordance with the

0 c [ UL I ;
A e 15 IR B¢ ot hiRRA s sodimentad and
bi ndi gﬁn e. fornmed onl. (gtﬁlat r step of t
decgiingt | Shegridariomheencratiapniatthe asuylfing @gipus solution was < 10

"functional group', such chem cal groups are neant,
ppimats determbieel hyptiecdbuvetionrhrahetugeaphid aredlkod.f or
exanpl e: coval ent bonds, through reactions wth other
chem cal units. Inthe context of the present
description, functional groups nay be situated on the
carrier, the linker and, in a given case, on the
nol ecul es. I n accordance with the present
i nvention, the functional groups are given speci al
Tieto1830 em’ tabit-edsistent Stesl etdn@clmcuquvrrpwl withfrhagrhetensirrer, 4 g of
clear distinction is nade betmeen "the functiona
r 17 0
R%B;%tdmel AR 100, ¢ sheisBEE NI, R1GHT R ddGnass % were
| i nker' y the term ' functi onal group of th
plaged. Bhe comam wam ushed ity ailiegear & qne%rhanewt&lhhwegen The
part of the material used as the base material of the

agdtlaverwad Blosed NMANed eIt diytirsent 10210 dak pr@éss’ﬁﬁ@ ewithothe help of a
exanpl e, in the case of glass carrier, the hydroxyl

rou bi ndi 0 th are ant b [

REUHE b B o A B TRE i ) 4 ofsocium
the invention, the functional group of the carrier
hyédroxéde (Raters I HF62933 1 JExatnply t.hwakiadded with @spesd of 250 g/h.
formng a strong chem cal bond between the carrier

base and the linker. By the term'functional group of

the linker", those functional groups are neant, that

are present on the linker prior to activation, i.e.

those groups, that undergo sone kind of a chem ca
reaction during the procedure of activation. In the

case of application of |inkers containing polyam ne,

the functional group of the linker, for exanple,

|nclude but not Irntted to prrner or secondary antne

o . - L,



protein onto the surface of the chem cal mcroarray.

Then, this solution is washed off the surface using a
whedben1140n t he points of the surface where suPGI/EHU2008/000064

sanple is located, that can be bound by the protein in

t he innnbilized state of the(§anple nol ecul e, the

Sa{‘?: ﬁﬁ d QFBhL ‘fﬁm@ gﬁSﬁ If?ﬁth aﬁ@ 1{ c%ntent was

e pr oteln oun

netho [1_known_ in the art
%ﬁe@tﬁ?@r 3 benrs Geezidesion CQQ@@“%% @%ﬂ%ﬁt@ptﬁhwew 10 ppm,

|nnub|I|zed nol ecul es can be bound by the observed

as determinedby thecatagi isnathrometdeogsiiogyethdd.t he chem cal
m croarray (which contains the arrangenent of sanple
nol ecul es on the surface of the chemi cal mcroarray).
The present invention discloses an active carrier,
whi ch contai ns several kinds of activated |inker
functional groups, thus nore kinds of small nol ecul es
can be imobilized on the carrier produced according
to the invention, than on the carriers known hitherto.
Figure 1 shows the schematic picture of the carrier
according to the invention. The carrier base is
constituted by a glass plate marked by reference mark
1. To the surface silicon oxide units of this carrier
base, a substituted triamne is bound through a
Si (Owve) 2 group. O the am no groups of the triam ne,
one or nore is substituted by different activated
i nker functional groups. Each am no group of the
linker (provided with reference mark 2 on the figure)
is single substituted by the foll owi ng activated
l'i nker functional groups listed in order, closest to
the carrier base first,* -CH2=CH2-COOCl, -COCl, es
-CN. The figure highlites, that other |inker units, on
the same active carrier, have other activated
functional groups. For exanple, the two secondary
am no groups of the linker provided with reference
mark 3 are not substituted, while its term nal am no
group is single substituted by a -CN group. On Figure
2, one non-limting enbodi nrent of the present
i nvention denonstrated. Herein, small nol ecul es bind
to the carrier through coval ent bonds and through sone
activated linker functional groups of the carrier
presented on Figure 1. Wth reference nunber 4, a
2-(3,5-dinethyl -l Hpyrazol-1-il)-4,6-di phenyl
pyrim dyn nol ecul e binds to the active carrier through
its -CN activated |inker functional group, wth
reference nunber 5, a N-(3-(4-
br onophenyl am no) chi noxal i ne -2-il)benzyl sul phonam de
nol ecul e binds to the active carrier through its
-CH2=CH - COOC group, and with reference nunber 6, a
| -(4-nitrophenyl)-3- (piperidine-I-il)propane-2-o0
nol ecul e binds to the active carrier through its
- CO- CH2=CH2A group. The groups used at bl ocking are
mar ked R', which are, in the present exanple,
al i phatic al kyl am nes. Bl ocking is necessary, because
the proteins and the probe nol ecul es woul d react
aspecifically with the surface where snall nol ecul e
sanpl es are not bound. As a result of this, the
background woul d i ncrease | argely, which woul d rmake
readi ng and evaluation difficult or even inpossible.
Therefore the parts of the chem cal mcroarray, where
there are no sanple nol ecul es shoul d be bl ocked (i.e
the activated |inker functional groups are needed to
be reacted), in such a way, that the reactive groups
| ocated there should | oose their reactivity, i.e.
shoul d becore inactive. According to the state of the
art, only such actlve carrlers are knomn t hat

e o I 1 o L, ,._L__l N L Y 1




nost advantageously as a carrier base, whose
sililization ( i.e. the application of linkers

waecwonadimy to Step 1 of Figure 3) can be perf oP@BHU2608/000064
exanple, with 3, 3-[2-(2-am noet hyl am no)
et hyl am no] propyl -tri met hoxysi7l ane, or
N- (2- am noet hyl ) - 3- ami nopr opydi,id Met hoxysilane. In the
case of the application of prinmer or secondary am nes
as linker functional groups, the follow ng activating
agents are suitable for the activation of am no
functions, and thus, for the formation of activated

11 Anprerce$sufort the mraimoyab op azideriohs deom agueows litjiids) etatracterized
acrylic acid chloride, epichlorohydrin,

. 0 t i i . i i h . .

1§ VeRo AF MG o o R A nRte SRREAC P ) guith one or
brompform.c_acid chloyide, chloroacetic acid

5 mgEag geoliblegnealsand-catalyat, on bydwibydrograpnd saalyst o

chl oride, iodoacetic acid anhydride, chloroformc acid
anhydri de, bronoform c acid anhydride, iodoformc acid
anhydride, acrylic acid anhydride,

2.1A4'gpd%:te§$§9'c%hhgﬂ%y¢ia%ll 1,e5ﬁ5ragpéﬂ5%ﬁc ¢h! G fC! li& alkali-soluble
i Socyanat e, bronoacetlc acid 1socyanate, "1 odoacetlic
acid i socyanate, .acrylic _acid nitrile,

metals phHBEEENfahZIaC afs anplisdet al dehyde,
i odoacet al dehyde, 4-chlorobutyric acid chloride,
4-bromobutyric acid chloride, 4- iodobutyric acid,

4-chl orobutyric acid anhydri de, 4-bronobutyric acid

a ri.de =4 UtyI:]. C1 aci i.de; lqr I -
10 3SRHRCLSER SORERL O Lo e fEe s ¥ Lo eBL P RAGY i applied as
i odoacetic acjd isothiocyanate, 3-chloropropanic acid
aﬂﬁhdwmdd?ﬂ@ﬂabronnpropanic acid chloride,
3-i odopropani c acid chloride, N chlorocarbonyl
I socyanat e, phenyl diisothiocyanate,
di succi ni ndyl - car bonat e, di succi ni m dyl - oxal at e,
diyret h suber i-m dat e and 4- ni{ rophenyl chl.orof o te. .. .
4TS TR e it el B R SASPET R s B 4E R BLaRe azide fon
invention can be applied in several ways. One
cotaitinglignishisetisatplized by afditionef acinovganiabaseer can be
used for the production of chem cal mcroarrays by
15 dri ppi ng solutions of small nolecules on definite
poi nts of the surface of the active carrier nade

agcordi ng t he,abqgve. Thi g appl,icatign c e . .
oy Bistere s R g oy ol T A e s ifiag, the applied azide-
application of the solutions, the topol ogy of the
ion eondaining liquidiesalkalmpeptdnt of which solution is

dri pped onto which point of the active carrier) is
constructed either manually or automatically,

according to instructions defined and programed prior

tQ applicatiog ) e C uter that gontrol he .
6uiopRbers onictbierih Clamel Gt fie teiTeefic fBak: fojra mixture of the
chemcal libraries with higher than ever diversity ,
20 alkali-sofublermety] batghests, aheminiam-nwkgbmiztme loe ahpplriea-nickel alloy
onto the same carrier, and thus chem cal mcroarrays
i%égﬂﬁehgrger t han ever abundance can be produced. This
, nhol ecul es having conpletely different functiona
groups can be applied onto the sanme carrier.The active
carrier according to the invention can al so be applied
for the production of affinity colum |oads. For
7exampbessst 4 defined énc@laimeil, shaoaditagized tine thavenhé @Baction is
can be applied as a colum | oad, for. exanple, in the

G, iapatite fbifos o e o e

containing different activated functional groups can
be produced separately by hitherto known nethods, the
present nmethod is nore advantageous in conparison with
previ ous nethods, because it facilitates the

Y o s '



10

15

Sol utions of 10 mM concentration were prepared from
various chem cal conpounds in dinethyl sul phoxide

W@ DNBO)11¢5i gma Al drich), then the sol uti ons weP@&I/HU2008/000064

transferred one by one into a 384-well mcrotiter

plate (Geiner), knowing the gosition of each single
conpound. The mcrotiter plates were placed into a

McroGid Total Array System (Bi oRobotics, England)

robot. The chemically nodified plates produced .
Badcararesy o dekingdl @ Slaiwerle phateeterizgd: pg that, the azide-ion
pl at e-hol ding unit of McroGid Total Array System
céBaRabTy LS an Hpebedesluapnl i ed the sol utions of

small nolecules fromthe mcrotiter plates onto the

chem cally nodified plates (printed). The settings of

the robot had been adjusted so that the distance

bet ween two_ printed spots would be 250 m |, and the L
9 dAareeess asfdefinediniGlawa 4s gbag agdar i ek iapfrats . soddon hygroxide is
urn. The printing was perforned at 50% humdity, at 16
aébﬁémaghﬁh?mgctg@g the plates were being cooled. After
printing, the plates were incubated at room

tenperature for 2 hours. The incubation took place in

a hum d at nosphere to prevent drying of the applied

drops. The quantity of the liquid applied to a single o
1@oAnpraness e defined wa€laipprioxibmatasitgrinodnin thfaterthe reaction is
application of the sanple nolecules, the plates were

e | F“ﬁ%k t ' han i

c%%%?aguﬁggﬁfcals ﬁ$%%%%%ggg%§?'Qggﬁﬁhgggﬂﬁﬁogk?%%mg%dunng the
th | at wer eperformed i n di nethyl fornmam de
d@@ﬁpgpﬁﬁﬁéjgﬁ&iiM 6- ani no- hexanol and 150 ni M

di i sopropyl etyl am ne at roomtenperature for 2 hours.

The pl ates were then washed in dinethyl formm de,

nmet hanol, and then with the aqueous solution of 1 X

195%& Po%swabla&éfme@mv@mh% qdidH cd dtediBdd . th 20¥tW e reaction is
SDS {sodi um dodecy!l sul phaté), and then with watér,

and dried at roomtenperature, The conpl et l.at es

Cied it acprensuRS e Cape Aeosphaig PSS ube, i 6T s W hydrogen
bind only to nultiple activated surface During their
atnmosphbtregat i ons, the present inventors noted, that

there are snall nolecules that bind only to nmultiple
activated surfaces, i.e. they can be inmobilized only

on a surface provided by the present invention. Al

onpounds tested in [ s exanpl e were autof]l uorescin . .
lgoﬁrﬁ@ﬁ%@. ascgtgedHi élgima]o @%r@da}@ébz e dor Hhab ¢ iquid’containing
Exanpl e L, and containing am no groups, a m xture of
ozt ithat 90gmage it ofohatseis freatedt dtealkalineo pHhyithoop® ondsore alkali-
is applied: acrylic acid chloride (A,
' Wl , chloroacetonitrile (Q
S@@*@E@%@@?%ﬂggagbéﬁ¥oride (D). In Table 1, such
conmpounds are presented as exanples, that bound only
to active carriers activated by nore than one
activating agents fromthe above. Al nol ecul es were
tested on all possible surfaces. Only cases show ng
significant binding signals are shown in the
tabl e. Tabl e 1. Chem cal process The subject of the
present invention is a new process for the renoval of
azi de ions fromaqueous liquids, first of all from
waste waters. Azides, e.g. sodium azide, potassium
azide are frequently used in chem cal syntheses. A
synthesis of this type is for exanple described in
pat ent US-5629331 and patent application
WD 2006/ 023889, where a tetrazole ring is built by
appl yi ng sodi um azi de i n aqueous al kal i ne sol uti on.
The azide ions remain in the aqueous phase of the
reaction m xtures in considerable concentration. Wen
t hese aqueous phases are treated as waste waters, it
is of major inportance that the azide ion

oy Y T



. Investig nt.. .azide content |nstrunent:
DI ONEX GWWEFG%&%GFB ¢ sy §emubiat-Fie o
weondietignet ri ¢ detector Col umm: | ONPAC %T}QUP(ZE(HUM/OOOOM
long 4 nmminner diameter ethyl-vinyldbhenze He op/yvvvos

T CLASS'F'@"W‘}BWBJE%H%’E% ani on exchanger -Pre-col um: | ONPAC AG
10 DIONEX Eluent: 0.1 N sodi um hydroxi de sol ution Fl ow
rate: 1.0-m / nin Neutralization of the eluent: with

According to InRiidnar P4RE EIREHAdn (1FETor to AN haa R&kLuoRRRGRNEer at i ng Suppr essor”

& reLbs seaRdnEG L €0 Vol UnEe. 25 ™ By (s Netnod We were able (0

Minimum docubiEAato SERFChLE (clhafeatihySTohFioll bwel by Geblitatod YRy 1 OTT { T OTT & 1 evel —of
CO2F 5 ppm Further details of the invention are

dermonstrated by the exanpl es bel ow, w thout I [ m' ti ng

,‘ (al
Documentatlortsharched «1mrarthan minim Mocryme&%nﬁnttoat Ie Ie]xlterln,t] taal %ﬁd rTlﬁngnts arG/nclufe Hlthf(e: f?k'ldslsealgﬁca 5 O
nass %of aI umi ni um(partlcle size I ess than 100

Eiectronic daial BAsE lorIES Gdatg Jne WS haRona¥edrdd Héﬁ‘lbl of aafa o a5, Where aricdl Skareh 1e7h5 héled)

sodi_um hydroxi de sol ution contai ni ng
EPO- I"teé‘gfig’e 5n[gad°| n 9000 ppm concentration (obtained in the.

reaction described-in Exanple 1., step a.) of patent
descrl pt| on US 5629331) ver e wei ghed into an o

—atret |JI acet—+r—ecott—watet uatn O

\J\.II UILT T T 1T Oy vvore T uuuuu

Category® Cﬁ’d"f‘f" FBHTE" Wi lﬂ‘f‘“f’"ﬂg"""&’e 1‘5"°’°"i‘j‘I’id’é’l’E ’egvé'h'ta?sf?ﬁous stirri ng vvl‘??'el""é’ to claim No.

KCC[JI 'y lIIC lCIlpCl dal Ul © UI lIIC ||| Xl urc Cll LU Ub I—\I lCl
X t Ds R ddntdeonAt (CASHI PETER ePHIASP JUSArEd at 20 0C fpr gri12
add) tisohetiruar.20By ¢2000€02418j this reaction ting the

gaslwmnol ytliioaas ed$ eh-3Z7he azi de-i on concentrati pn of -

t helumas @] tliing Glgaecaismsad ,uflimn das < 5 ppm as :
deotumni ded ibgs tAedbifdvel j66n6Lhr omat ogr aphi ¢ net hod.
Exahiiined 2 110ey lof, ti24i 6@k PJoder and 0.2 g of
neekén- & Jinfs ddral | oy powder (with 50 mass % of
nFUk’é’IS And 36 mass % of al umi ni um content, partfcle

S Y s ggi"lgagﬁhﬂwﬁi?dﬁgrﬁf. on | 212

c Cﬁ‘gﬁaﬂ D4 9000 ppm concentration| (US

le 1) were weighed intojan
: 3f |
SEbTJnﬁuds 1‘%nE%4S S@(}Mﬁuhoﬁ Yiglels continuous stirfing

69 f\ced in cold water bath pnd
nhgfu*fnel;ohh powders was added in snal |
periinng, “duri ng 4 h whi | e keepi ng the tenperature of
the mxture at 20 OG--After the addition the mkture
was -stirred at 20 OC for addif~4onal 2 hours. Then 3 g
of the 50 mass. % of nickel - 50 mass % of al um pi um

Cll I Uy [JUVVUCI WCT © dUUCU to llI'C Kdl I e bUI ULI UTT,

Izl Furtherdqmrnmgre #tedang estinvappniel Bt er t helXa . Gelpategimm bring | ng was -

. Speaalcateb‘bwelslbfblbhld&b*nentsu' O IIUUI S. |||C d.Ll UC | U|| bUllelll I d.l | UTI UI
la bi 1 ni tional filing dat.
e documen LNE_TESUl t1Ng aqueous sol ut i O iRy G na HHdonnel sih o appiication pin
, oons.de,ﬁ&k?pgﬁcﬁ?é ° fhE“"&B8ve i on- chrmvmpj‘hwcﬂp'ﬁem- nderlying the

nfion

"E’ ‘earlier dOCE)e'alfﬁmJ@h@ onloraheomantéﬂ@@raic nB . aci G&‘ lifeSrerddi ﬁm&xlar&Teﬁr%é the clalmed invention

11+ dooument G ngnLrav\eems LOMRRET M th magnet FES ergrydpresrorel ) caoige qpidered to
which i 'S bligh 'hE"T@Pt'oEﬁ ghgtet and 40 g d@fmerﬁdﬂﬂ@@lﬂ&b@*o&(m daifé invention

cﬂallono I'r . '
0" documen % ’dg “Ena?as.‘;@?;uﬁfbé x@mazu dei on CRHRET Rl onE SRRy ik uher e

other meqys. 562 Exampl e 1.) (NaOH TSR iomdgiongeseops onefen skiled
*P* document E)'gllshed é rto mlématlonal fllag1 date but

later than e ci contal ner was f| ussl@ghedtvhdnbir dthelsdmd g family hEN

" { Date of the actuﬁl'o&rﬂplgﬁh)f lf\@’hnferhhtl(ﬂ’yé_é{r@ge” T | | | ej Wﬁlé Jf'mahlr)ﬁg‘hé)lgtﬁrﬂno{age—sh*epvfﬂ'
pressure and stirred for 5 hours. After stopping the

22 dugugterognd rel ease of the pressuggyooyfopsr eaction

Mt ure-vas sedinented—ahd—docanted.— The azide-ion

Name and maij %ﬂgggaem@mg% O ol |aan{ esul ti ng *4¥HESTHE sol uti on was <
OV RE:Sijk y the|above ion-chromatographic

’ rﬁi‘ﬁg&&tﬁml%ﬁs‘éfpﬂ“hto a 850|cnB RuzadskashAgnimszkst eel

het i c ctlrrnr’ 4 g nf

,‘_—au.t_aci_aA.Le.,_eq.Lu_p.p.e.d_w_t-h_nca

Fom POTSA210 [soplaP! BT | cat al yst and 100 g of aqueous NaCH

solution of 20 mass % were placed. The contai nerPaggsl of 2
flushed W|th n|trogen then 3 tlrres W|th hydrogen The



10. A proce fined in Caiml, characterized in
t hat , @'Téé'!gf'&ﬁﬁ“s SEARGR RERQRT nde | iciontedieaon ne
“mﬁmnm&nhﬁwe where hydrogen is forned durlﬁ%ZP T/HU2008/000064

dissolution of a metal 11 A process 4 Lned I'n

C(Continuatiqn). APQEPMENTSITRYSIRERRIP AR5t hat . the reaction is carried

Category* &u.sn ofbourfdnt, mhe.aosm %e@ﬁﬁr&ﬁﬁmﬂ@t‘emmgé c pr essur e (m@l,mﬁ.@cmm No.

A deS' peg7i zsﬁAa(HBuBNEmfmagt qoE 7t Aw)that a |iui di-12
| cant a¢tvbeg 1996 € 1998A1BQ0Nass % of water is treafed at
aldeqbmmae , pHnes t4+-8984-30,6086% al kal i sol ubl e netals and -
Caﬂaﬁryﬂts. A. CLASSI FI CATI ON OF SUBJECT MATTER I NV .
CO2F1/ 70 Accordi ng-to- nternati onal Patent ,
A | ClU8s4iG04c294 An(ANDRUS ISEPH Mot h nati onal . 1-12
o cl2gsdanuacyutli%8n GId7+HCc2B) FI ELDS SEARCHED M ni mim |
dd@@dﬂﬁﬂéﬂk@ﬁmgﬂhrched (cIaSS|f|cat|on system f ¢l | oned

by cIaSS|f|cat on s CDZF Docunent ati on se¢arc e%
A oﬂﬁ é%gg }ation to the extent {hat
o ed in the fields searched -
- EI Stw Fc‘ﬁﬂ?ﬂ‘ ase consulted during the

A i nt,e i se and, whe¢re ,_
A p%‘% ngtz é%w SI'{I%HFA }E@g{@m ernal , W Da]ta%2
Eﬁ%ﬁa BE RELEVANT Cat egor y?
_ Cltatlon 0 OCUHEDL+_JMti1I ndi cati on, where.
appropriate, of the relevant passages Relevant {o

claimNo. US 6 024 860 A (CASH PETER PHI LIP [US|] ET
1-12 AL) 15 February 2000 (2000-02-15) colum 1},

lines 7-11,15-32 colum 2 , line 64 - colum 3 i ne
15 colum 3 , |ines 40-44, 60,61, 66,67 colum 4 i nes
1,2,15-21,26-28,39-43 colum 5 , lines 10-31 cl ai s
1,11,14 US 5 073 273 A (GUPTA RAJ K [US] ET AL).[1-12
17 Decenber 1991 (1991-12-17) colum 1 , lines
6-9,33-45 colum 2 , lines 5-15,47-52 colum 3 l'ines
28-37,46-52 colum 3, line 64 - colum 4 , |ling¢ 6
colum 4 , lines 21-29 clains 1,7 -/-- Further.

docunments are listed in the continuation of Box|C. See
patent fam |y annex. * Special categories of cifed
docunents : 'T |ater docunment published after the
international filing date or priority date and pot in
conflict with the application but 'A docunent
defining the general state of the art which is pot
cited to understand the principle or theory underlying
the considered to be of particular relevance inyention
"E' earlier docunent but published on or after f{he

i nternational 'X docunent of particular relevance;
the clainmed invention filing date cannot be consi dered
novel or cannot be considered to "L' docunment whpich
may t hrow doubts on priority clain(s) or involveg¢ an

i nventive step when the docunent is taken al one|which
‘is cited to establish the publication date of anpother
"Y' docunent of particular relevance; the cl ai ngd
invention citation or other special reason (as:
speci fi ed) cannot be considered to involve an

i nventive step when the O docunent referring t¢ an
oral disclosure, use, exhibition or docunment is

conbi ned with one or nore other such docu ot her [{neans
ments, such conbi nati on being obvious to a perso¢n
skilled 'P docunent published prior to the
international filing date but in the art. later [than
|the priority date clained '& docunent nenber off the.
sane patent family Date of the actual conpletiol of

the international search Date of mailing of the
international search report 22 August 2008 26/0
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