POLYNUCLECOTI DE LABELLI NG REAGENT The present invention
concerns new substances and processes for producing

W@ bwi59912 he field of nucl eotide chem stry. ThRGEEP2006/011122
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substances are so-call ed phosphate mnetics in which a
hydr oxyl group isLrepLacedebyARELCONG espordi ng m neti c.
In particular the present invention concerns a

| abel l'i ng reagent for preparing a new class of

nodi fied oligonucl eotides. State of the art Various
met hods are known in the art for the synthesis of

nu@ieotid?s or ..oli onucleotidﬁi mﬁth(f nDdifi@d o th
phoSPHATET AVTBEYY BYTTRRETE STRLB%S) 2B PPSHUE CHPfges'ne them
arie Usufidld yofpnepared drenastspl Thikspyabganes hirt ke-callel phosphate
GapT R o WM ROEIT bhotp AT PRV ool GRirRlic
(abbreviated in the following as CPG = control |l ed pore

gl '@y ticuliehe PresEn B HETHON GogcempR &bl Bt RECBLISH BF ¢PIppe a new
a ¢dseavabldeiedradighnsdedtiirt. t he free ol i gonucl eoti de can

be cl eaved off after conpletion of the solid phase

sxﬂt@%§h§.rln addition the first nononer contains a

pr droxyl group in which case dinmethoxytrityl
(DMI) is usually used as the protective group. The
prétrentsi vetlpdsuprec knowe ine ey adt iyr adled dynthesis mennucleotides or

TheRoahcbdifies witNfm3adifith ppBlHaahdiete derivatives of

(deoxy) ribonucl eosides that are also provided with a
rotecgtive group. are successjively caoupled t he .
r exethepis (GPotp PRE G SRS EG T BABHPRESd bt SEHL BT with the
prad exttphosplgramiditencléentiyey.i Glapy besls svithAlpbedsneft 4 defiyed3size are
di methoxytrityl -protect S' .phasphoram di-t es us
T O T
H-phve glebonBliefist maneger isdirdded o tessaipport harrat dleuwhtde graip so that
| rHhe GRCEPRLLEL G L Tea B oRNORRNALELIPAGKRONR: Sofld ph
to prepargﬁEaJLdﬁgieﬁggegﬂgsp orotﬁ?oafgg. Var i ous o¥e P éw
stwathegpels addition she Hrst aRRPRHOWA DY 2 Frefsaied dydroxyl group in
mohhith @dse0din ARGheF1 @DMIDNKChRANY A8SE ad tHel pREEdi@B&roup. The
SlCJ}Pport. materials are use %CCO[ Ing to th@_‘egrl or arst d 3
t PBIEUT STOHR GBRUT SBTPHRES DY atfdf 1B AEN T HEhs 2l Cugn
5, 2GCpRA5midit derd@fiy@IT) dedxgpebbreatlg@hnlep ot ard alic pevidad with
wWhj e | abel | r ! t - :
oo O PEA A b1 SR A BB S Ractivepraga s reed
priepeack wbd gbnbe DT protectiap erowd im ¢yebc Proeesd Altgsnatively 3
4*&%%tl§%§trit§i§n%¢&%@d éz%ﬁl)osphoramidites are used in inverse oligonucleotide
synthesis. The H-phosphonate strategy is also used in particular to introduce
modifications on the phosphate backbone e.g. to prepare radiolabelled
phosphorothioates. Various strategies are also already known for preparing
modified or labelled oligonucleotides: trifunctional support materials are used
according to the prior art to prepare oligonucleotides labelled at the 3’ end
(US 5,290,925, US 5,401,837). Labelled phosphoramidites in which the labelling
group is bound to the phosphoramidite via a C3-12 linker are usually used to
prepare oligonucleotides labelled at the 5 end (US 4,997,928, US 5,231,191).
Furthermore modifications can be introduced into oligonucleotides on the
individual bases (US 5,241,060, US 5,260,433, US 5,668,266) or by introducing
internal non-nucleoside linkers (US 5,656,744, US 6,130,323).



Furt hernore nodifications can be introduced into
ol i gonucl eoti des on the individual bases (US
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i ntroduci ng internal non-nucl eoside |linkers (US
5, 656, 744, US 6, 130, 323). Al terlratively an

i nAl@JrHWeBD%hd%tEhﬁ}%%ﬁi@ pR&tel @ﬁelbleeﬂlbbﬂ'ed by postsynthetic
Ol el¥r2&t(r)] t}{o%pllg?arg lgelhtpgg { gggqi ﬁggga ?5111%&_%8%§9) 261-7)
past by @bﬁLlhb@l@n@afﬁmaﬁama{d pRekphbaspldae aAigthiviag S., Methods in
Pﬁ% g\é\g‘l m gliré) ocol\/bke %0%] rﬁ%g o%%e( rgu%ates 3Chapter 3,
Hmmmanﬂ’e@s loTOW@vM) N@Wevmmmethddeélevmomm@edwweptance
n%ueqaltmﬂsésgwsmg %hg%iﬁﬁgﬁdg%% %ﬁw&};hbwa&a i B@sters

p osphor am dites and phos oesters. IS

al E?qu 5(9a€t qea % I(rw;(gVﬁV\{l] Brf@%?omerpggﬁprétgt gw%t[)lt%g’ltcgtlom can be introduced on
i rtheﬁnteﬂﬁhae@hdt-ep}phplsaab a&@dweaﬁldﬂxgem@a‘leoudes In the most prominent

ar e S0BE G RERpalotey GIpE AP, SR RRRET, REaRemisry 18,
Bi (ABTBNI R 6)y m@hylpmmms@smyluem@myetpﬁoébhdmmle@y 18 (1979)
('\41|31161r3) (P Soran8 %h&bhate? W@WO%MM %geug'lgﬁ%)noﬁr;eg 143 to be

bor ano osp es (WO 1/ 08213) . clal nononers
haﬁ\)’éthteﬁl 1rswﬁehég|ng@r¢ ﬁqeé}p)d@l?ospbmpﬂtéﬁgg@nucleotldes In contrast

mhyémmﬁpmeqﬂﬁn%wgm&l aoph&%ondt@s cateasied to synthesize
a hos ram dj te or . gn ﬁphona es gan be ..
HES B0 BHASBHRFEEHFDAE Bl anasise e b63Ra S thio

bohadnﬁphnﬁpham elSe imrodiicedl diasdyt herimproandsoraftehi@digonucleotide
9n{he§%?ﬁaéo sin O%bl% é dﬁ)%? geagfo{vqgtily H(jgfxé)s%goﬁgte%l S¥ith the

er o nu es| s h%
red@em@lc ha¢ldr ¢raesterni Although Hllp svhdnabedbrle@\ﬁlt ko t fredified

%BHQH&&lC@g'tge Hc#u?t%frﬁﬁts ﬁltﬁpﬁfﬂ%sﬁlcheﬁqngﬁ%s@@?&qgﬁ does not

IgonUC eot | t he requirenents of
t r?éloy Yk hediat cambaileeeted (s maPn%rmrsfuaﬁéglahéﬁouaﬁ [l directly
|ahﬁb§uéeﬂabncﬂ{é PRogpBhRC beekboRe tdll shemdlf®iuciotide chain during

hOECtI on tkglgroutg)s to be directly introduced on the
SHRRTE BERUS of the ol i gonucl eotide chain during

oI i gonucl eoti de synthesis. Baschang, G, and Kvita,
V.BasthangeUannd Evithem SAngSalite(A8HSY” 81 Ad 9a2E4- #hdescribe the

t I'l'g?gtl%ﬂc J a%cge Hae EH%%%EIC de; dQRQ§WﬁE gzﬁgs' s‘acfl 5& ﬁx%ﬂﬁ)ﬁsulfonyl

t razidg| treypremry|t91rarllkyd@pﬂbgpﬁ@alégplvme%whlah@re,Hmm@v@rr unstable and

unﬁ,_g@llg gseand decorrpose Ni el sen, J., and Caruthers,
em Soc. 110 (1988) 6275 6276 describe

Wﬂ?}ﬁ{sea tl On rt|1t glg;( Cl e S| gg rghgos 1 6‘(91598% gﬂSdg%6 describe

the reactlon of deoxynucleomde phosphites provided with a 2-cyano-1,1-
dimethylethyl protective group in the presence of alkyl azide. Furthermore, the
authors suggest that this principle is suitable for preparing nucleotides that are
modified on the phosphate residue without elucidating which types of
modifications prepared with the aid of the disclosed method could have particular

advantages. In particular the authors suggest the introduction of alkyl residues.

WO 89/09221 discloses N-alkyl phosphoramidites or rather oligonucleotides
substituted with N-alkyl on at least one phosphate residue which are prepared by



protective group in the presence of alkyl azide.
Furthernore, the authors suggest that this principle

WO 200305998bl e for preparing nucl eotides that arBCT/EP2006/011122
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nodi fi ed on the phosphate residue w thout elucidating

whi ch types of nodifications-prepared with the aid of

tr}ﬁlcﬁklﬁ n‘&%l%gslﬁ?EHQﬁ;h‘P@éJ $Hohiave wR@rd bn%lt'&%R/e Wt@a{emne in
I'n part cul ar t hors suggest the introduction of

al Ry Preritce @i gsitablgplisdamyEs1 discl oses N-al kyl

phosphoram dites or rather oligonucleotides

suum:j 03/on53d dedsf:.«Ne}&I pe¥paratiod@bf heﬂﬁﬁedoaegomlnelsph@dsen which H-
resi > W are prepare nucl.eosi de
orOSee S B B RaB by AR RO Al PO BHEES W e

iodine in the presence of suitable al kylamnes. WO

03/hons8 pfdhese Ipobbentione dpiceaiba il preparefioredinfdlesgles which contain

0|a| SHIIPES B RT HHE $nskdd dWTa PhobiHEes REAL e 830 RER T GABNEIIE L ntaining
am hatiopn into ghosghorgm dates. Thus all of these

w&omfzﬁr?@ RS CHIBBUPIRAC BY YoRFRITSA TR hIICEpifRY protonated
V\hh@h acidit @iviroanmehosphnneen ddkwtutedsiyeasteof a phosphat e
resi due. However, nol ecul es contai ni ng phosphorani dat e

arlg a%iHl":tf %DW@ b 1 Ilib lh%;%%%e\a( $lufleStifé ?ui ci?rgg Bmcgﬁorg&?é& ukRotides

In an acl envi ronmnmen

S ubs«hlthm @bomhamteeudue isudddiut¢onithd-601 @449+ P opodesSO:R.
NuCd-eREihE & M tbLinie RLRACKD 0171401920 ¢hiReidde8d Bk prepared by

whi ch, a phosphat S|due|s ubstityted wt

NTRESUBE R EfeReY‘ﬁ%’gr%IPH@ G SRRt B TSt ’fVFErﬁ"‘W‘g" dsphonyl

0 hlA#H21 irs ubb pnebéﬂcan@fe@yﬂaimeb&{m@par gds hype Qﬂcpﬂep@ratlon is

the s aydr ol aroup ofy a,decuynyl agst de et Dy nesis of
OENREEIh JHDT ORISR NS PRETEPISs M &bt Tqine g R hest

I—bmwlcetldeqdrldlgbyqaréeaﬁdepr eparation is conplicated,

ti me- consum ng and unsuitable for the routine

;lﬁts,]%a?a@(f)n Bpﬁkﬁ%&l&%ﬁc}q)ﬁs } %@&%lnﬁ%hlfglqﬁ aziHa€is simple and
pre Ion of Ace azides sucg as acyl azides_and

suipyiylor azpagdinies (Revigy: Brated Sk bk Aogewanfisrghemige 17 (2005)

( BeY0)-8974, Bfﬁsa%d $£5.2). erh@J e PYRGeNy @E@pa@&fﬂoﬁq 14yl chlorides or
4 an re preferabl

2005 5 5374, 3.
éﬁé&%‘?‘%& PR By SO&H‘i”BFF‘élS%Ofo&z”?JlYpB o D il actd.
usi ng sodi um azi des or from hydrazi des using nitrous
adv)d: siifenyd ubfidevy larazfodesxamne f dso exsadplire djesy ygecksian (e.g.

can L%%?%Fﬁgﬁ‘o ﬁ-agréie%:rn%%@%gﬁﬁgarod ANRY %%ﬁﬁiium azide

uce react Ium’azi
br"ﬁﬁbbgﬁaﬁ@@’éﬁogeﬁ @c%ﬂemlftrﬂ‘? (McMusMard By, etrlg)., Organig Chemistry

J. 38Q&Ja019?3?m187t)r yH@t%{o]a@l ﬁﬂlggs3)car2812@1 ;;r)spark@tw aaldYdophilic

azi des can red by nu
gstltut(ion ofa h og nw1th ange gom eteroarylhydrazmes A prerequisite is

that the electron-attracting nitrogen is in the para or ortho position relative to the
azido group since only then is a resonance-stabilized phosphate mimetic formed.
Ortho and para N-alkyl pyridinium azides are particularly suitable in this

connection. Some acyl, sulfonyl and pyridyl azides are also commercially available.

The technical object forming the basis of the present invention was thus to provide
improved labelled oligonucleotides and to provide labelling reagents which can be

used within a simple process for their preparation.



substitution of a halogen with azide or from
heteroaryl hydrazines. A prerequisite is that the
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position relative to the azido group since only then

is a resonance-stabilized phosjphate m netic forned.

Odra gihdfo g- ltiByr i di ni um azides are
partrcurarly SUI e rn this connection. Somne acyl
sul.fonyl and r|d I | des are al so, commercia

Vit reserany ey leéfrﬂa Kt repgfHhAYng fe fﬁlgalga‘étfmcture
the present invention was thus to provide inproved

| akbel b@d- Bengdautl-odi-i Meshandetiedps dwitde | abel | i ng
reagents which can be used within a sinple process for

thejsr, Rﬁ@?ﬂﬁ&ﬂ %rki’]refe‘rohb'ly e RepCidpLipy W&%ylér{é@gol or —NH -

i nvention ent invention is direc
ré&éeﬁ@PhHVWHEnﬂﬁéﬁﬁh@ﬁvﬁﬁpugﬁﬁubﬁvﬁﬁlNmﬂigb Benzole
- L- M- X, characterized in that L is a |linker which
I sMp¢ ed@tedlFtym algtr&g;r consbng oEONH Pol gefdnd enghygol , or
-NH - CO- (CH2)n with n belng a natural nunber

b?%g, 1t§er d Pm?eC%llnglgrOUp or a(jie%gc aeogc um?m a group

S -, and X is
ei t her protectlng g@oup or a detectable unit. In one
ertbedie eerbodinyents X sedetasteddrdm grgrau pyeansptiop AEDMT, g AefFmoc and

DWAlngﬁherFm)Rl#ng ahAIKYE 1 mglrb%mt&hkynluérlﬁatﬁ/eﬁ,h &1i0a Mbelling

rbon ato ternatlvely, X'i1s a labelling
cdﬁﬁﬁﬁﬁﬂ SHehasss %PW#%W%%%%EWNlconpound In a second
aspect, the present invention is directed to the use

gflnal seaimmsd EéktV\ﬂh]te Iprééeasln?emmi 1€@iﬂeﬁlgd o tHepusasf a compound with
1.SC| 0Se ove or cl e
AR AP FroppesenslonitaPaft BY Tl Gufe s dutfhiC deb Suhich is
prpgéferablda emgbdstnerted digohudeotolti m caa;bnefﬂnredoenpbq)@mnt such a
?)tﬁ‘q&ﬁfgjt%o %g%ﬁs'e?&eﬁﬁé’f phosphoramidite with the 5'

(0}

cent I gonucl eoti de chain, and -
reacting the intermediate with a reagent as di scl osed
abovactingm 4 pispHomapdie Withhdepr ¥ spdifertsrel qligonucleotide
didhe@t gedto a nethod for preparing a reagent as
di scl osed above, characterized in that a compound

havi n hem nzole - NH2
- reac%ntg e 1cr:1teerme ?ate w1tl:1 a reagerl}li’?3 as dlsc%ed ab(?ve ol €

In a third aspect, the present invention is directed to a method for preparing a

reagent as disclosed above, characterized in that

a compound having the chemical formula

N3 — SO, — Benzole — NH,

is reacted with an activated carbonic acid having the formula
A-CO-L-M-X

wherein

L is a linker which is preferably either - (CH,)n — with n being a natural number

between 1 and 18, or Polyethylenglycol,



Is reacted with an activated carbonic acid having the
formula A- CO- L- M X wherein L is a |linker which

WO 200p08%9¢2 ably either - (CH2)n - with n bei ng BCHEP200E011122
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nunber between 1 and 18, or Pol yet hyl englycol ,Mis
sel ected froma group consisting of- \H- , - O-, and
- M is selecthd! For algh&lp @orﬂfsghg%“ R@1 9rayn, Hi4 as detect abl e
unit, and A 1s selected froma group consisting of

| oride, Anhydride and N-Hyurqxy-. Succi ni m de.
33% BreHass %’i‘&?‘%/“@&éFP‘ﬁ’ ‘Preaa‘éeé?ﬁtalﬂﬁk}mﬁ’e synt hesi zed
according to the invention by neans of reacting a
c ampou iscselearet it heralemeating of Ohlaidd3AnhSRle-and N-Hydroxy-
B le ~(CH 2)n - COC with n= 0-6 wwth a conmpound
hggﬁﬁaﬁ?ﬁ%'fornula NH2 - (CH2)m - M X characterized
in that mis QO or a natural nunber between 1 and 10, M
| plcanativebe spelom raggnd upacbhsythesvgdofcconding to the gvention by
- mReans of ARG & SoBpSIET haVify BleRRBbNRGl BFAUR OF a
detectable unit. Detail ed description of the invention

Fuyndagent al ide the.ipventio he object of the
pﬁigéﬁﬁzrﬁ%%ﬁﬁ?g%ﬂ$%“r§“2¢5VF 8"Rﬁgelling reagents

whi ch can be used to produce oligonucleotides in a
siwith compoerd Whiimhthedotrailn nodi fi ed phosphat e

resi dues and thus can al so preferably detectable

| abgl s (cPgn catnalhdrsasrift ih gy pr esent invention was
to start wth a trival ent phosphorus atom and to react
it with a reagent .in such nper that a stable
DBt Lr ARl PRSERR S M AdRor di ng o ¢ he

i nventi on a phosphorus atom containing at | east one
hydrioseldcteddsirdagravp amsissingobvNited, W t-h &- parsk ect i ve
group is for this purpose reacted with an azi de having
U RE;SHthHCE Hofeddng gN)u:p Nag ﬁié‘f\:cc?aﬂlpum.' ch Ace is an

el ectron a cepto? or ‘an el ectron acceptor substituted
with a residue R and Ris any organic substituent.
THYaileddgpeription afitee MyeRen on of a pent aval ent
phosphorus atomto which a strongly

elreRelda@anal {deaof thegn@ingiohr on acceptor group is
coval ently

The object of the present invention is to provide labelling reagents which can be
used to produce oligonucleotides in a simple manner which contain modified

phosphate residues and thus can also preferably detectable labels.

The central idea of the present invention was to start with a trivalent phosphorus
atom and to react it with a reagent in such a manner that a stable phosphate
mimetic is formed. According to the invention a phosphorus atom containing at
least one hydroxyl residue which is provided with a protective group is for this
purpose reacted with an azide having the structure N = N = N — Acc in which Acc
is an electron acceptor or an electron acceptor substituted with a residue R and R is
any organic substituent. This results in the formation of a pentavalent phosphorus
atom to which a strongly electron-attracting electron acceptor group is covalently
bound via an N atom. This group ensures that the compounds produced in this
manner are, in contrast to the phosphoramidate compounds known from the prior

art, resonance-stabilized and are not susceptible to hydrolysis.



bound via an N atom This group ensures that the
conpounds produced in this manner are, in contrast to

WO p@7/0598phor am dat e conpounds known from t he PECT/BP2006/011122
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art, resonance-stabilized and are not susceptible to
hydrol ysis. This idea underlyi-ig the i nvention can be

appid §4kat @nddrly r{gg&eﬁﬁr@ﬁlbrp Mhiehy lltea't‘éazllﬁﬁocesses in which a
hosghor S |sforrre anlntergglate Duri ng

coRY sPhsp @Jﬁﬂﬁ?‘iﬁ%”d‘éteé% Esi s using

phosphoram di tes, phosphonic acid triesters with a

t r[i)wxaxixgantcommmh@]r usligérarteatide f afyneEsias dmmgr phdsEioeamidites,
Prtusl G TR LS LS SRR LA BOND . SBLESF formed. as

t He “Thter hucieos) oris” att

| iintceniediatea rppdu@@t eﬂlmy@rﬁbxwd gsesapd s gethr abomdar represent the
Zg?fe@'frlllﬁ:léogld@ lQﬁ(tagea sBMB%yat&IhoM nm\l’de@ th I'hepltorﬂéc&&ii hydroxyl

an oxi d Lon Wt IOdI ne
n&EREhtUH) q<g‘aha‘e,a|na8f F%Ié bglancyp ARt HExy %rgepevep %ébﬁaleﬁt@r bond.
t antb&d lolﬁ\/aanbklaltl&\rhh t»htlanocaliap,r ther i;]@t:@htadlh@ﬁ:utl@oﬁﬁke can then be
procs e trival e or.us a

b PR et 18 ey araion,Fah, B CRRORI R AR i Breprocess of
- Nzhﬂ\dc the tlrivelephqaélpb‘(dmnss attam whbkidizetl e@viangeniitalageatom by
a v

OG0 BAGALN SIRLOBR oAb 08RO ALAS MRt ofen.

rom e prior art

ol i gonucl eoti des are obtalned as an end Product whi ch
ardigopyrieptedr syRthasitoan thery beairhiequeatly spatipyedhgy lnown from the

l rptrﬁarrnml sgbled@hgttm&&bati@e aRSbbtased Befannkdd qj}Stht Whith are
%c?ﬁ (g 1 the present invention sone. Ef“ io osbhate
FE et ISt BY FRPPEWS™ BRSCY TOrgrBHR Y gosids phos

grreanqhsesuf a nol ecul e which are able to react under
suitable conditions wth another nolecule while

ng,4 coval ent bond. Exanples of reactive groups
are‘gprdr_ﬁxyl groups, am no groups, thiol, hydra2|no

X%r oxyl am no, di ene, al kine and carhoxy | | c acid

gr¥iipul thersserecpf the Ryesap ”b"éﬁ&lf”é@‘i’i‘ﬁlcééb? EIMpHseH aFedefined as
Wifsllowyae or nore reactive groups of a nol ecul e such

that as part of a multistep synthesis reaction, only

articular, non-protected reactive up can
i AL e e F B b B schERT e BB P uh B8 iable
frceqdmmhk ywitls edlotheo tied¢dule wipilo fpsning g cotabott bhyxdlr d?xyﬂnples of
ta; gy y t n I,
0 AR R AR S B ALY ol e
ydroxylammo diene, alkme and carboxylic acid groups.

Protective group denotes molecules which react with one or more reactive groups
of a molecule such that, as part of a multistep synthesis reaction, only one
particular, non-protected reactive group can react with the desired reaction
partner. Examples of frequently used protective groups to protect hydroxyl groups
are beta-cyano-ethyl, beta-cyanomethyl, trialkylsilyl and allyl. Protective groups for
protecting amino groups are trifluoroacetyl and Fmoc. Other possible protective
groups are summarized in standard text books (Greene, T.W., Protective groups in
organic synthesis, Wiley Interscience Publications, John Wiley & Sons (1981) New
York, Chichester, Brisbane, Toronto; Souveaux, E., Methods in Mol. Biology 26
(1994) Protocols for Oligonucleotide Conjugates, Humana Press, Totowa, NJ,
Chapter 1, ed. S. Agrawal).



protecting am no groups are trifluoroacetyl and Fnoc.
O her possible protective groups are summari zed in

wa b t ext books (Greene, T.W, ProtectivePQr/BPgs86/011122
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in organic synthesis, WIley Interscience Publications,

John Wley & Sons (1981) New-York, Chichester,

BrLlﬁp@}E@re d-I;?F‘lQ@B car err'}fl?ﬁﬁg(h vli?n d\!ﬁ s 1 Mo @baltoms Such linker
0 Fore

Pr ot oco onucl eoti d
Ccﬁliljau’gé?é§ soprenaby de¥e oTePBROTe mterralmalptf%g«engloxs&gn sulphur
ane%ams)phbmkﬁbﬁasamk@ﬁf tdheﬁils@?oeclﬁ{abaﬂdciﬂgl 4180 be dendritic.

C B R A R oD PBRE st By e e @ ARtectable

nidriogenseacivegeoyp whlchhuoptanddlp prgbaspbpa psotettomgroup.

Li nkers can al so be branched e.g. also be dendritic.

L'Iﬂktﬁg cbnﬁ%ﬁré‘fQHﬂs 1H%|t gﬂt i Hﬁktgrhaé a1yt least 6 atom. Also

nucl eoti des w t et ect Bnl t 01Y

r rieterapdy; grﬂﬁsuﬁlaww&:ﬁowo o5t PhfaltgMpr vhiskt Bay W“Ei‘m up to 20

Prigt@ehtont. o Fm}culaﬂ e dapaitexucwh linker RIye®@irise one or more
i nker has preferably at | east 6 atom

i nve
Al%féﬂ‘bf‘)@f’é’f'&ﬂtvcwcrﬁ% chain is conposed of C atonmns,

whi ch may contain up to 20 heteroatons. In parti cul ar
e Geds, such a linker nmy conprise one or nore of
the followi ng structures: -NR-(C=0O- , -C(=0-NR-,

- S(= 2xNR-, -NR-S(=0) 2- with R=Hor G - C6 alkyl
a %Q)((:)QZEINCHZ-Q A detectable unit is understood to d
denot e substances which can be detected with the aid
of -S&T ZyIi‘IBCaaI nmet hods. They can for exanple be units
that can be detected by nmass spectroscopy,

i mNIs(=ag),cally or with the aid of NVR Detectable
units are in particular also substances that can be
det ect.ed b p nmet hods such as fl uorescence and
U\W'\?}?E spe(%:/t(?otsdc?op)?’ such as fluoresceins, rhodan nes
and gol d gartl cles. They also include intercalators
ard GiGldrCe-6dve bi nders which can al so have an effect
on the nelting behavi our and whose fluorescence is

ChargRdable VPIs ehEitbd to RBRKPREPAN wsschd@rﬂlomeedetected with
m)tlheegludl oefséngl%tca Irr%tﬂ(gds. Thg}! c\{d?ll for. gzxa?n 2eBe hgrgllflssthgtt ANbe cie%ected by
mass spectroscopy, immunologically or with the aid of NMR. Detectable units are
in particular also substances that can be detected by optical methods such as
fluorescence and UV/VIS spectroscopy such as fluoresceins, rhodamines and gold
particles. They also include intercalators and minor groove binders which can also
have an effect on the melting behaviour and whose fluorescence is changed by

hybridization.

Phosphoramidites denote molecules containing a trivalent phosphorus atom which
can be coupled to the 5’ terminal end of a nucleoside or nucleoside derivative. Thus
phosphoramidites can be used in oligonucleotide synthesis. In addition to
(deoxy)ribonucleotide phosphoramidites that are used for chain extension, there
are also phosphoramidites derivatized with a label which can be used in similar
processes during or at the end of oligonucleotide synthesis to label the
oligonucleotide (Beaucage, S.L., Methods in Molecular Biology 20 (1993) 33-61, ed.
S. Agrawal; Wojczewski, C., et al., Synlett 10 (1999) 1667-1678).



can be coupled to the 5 termnal end of a nucl eoside
or nucl eosi de derivative. Thus phosphoram dites can be
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(deoxy) ri bonucl eoti de phosphoram dites that are used

for chain extension, there ar&al so phosphoranidites

depi c%%n%&f%% Witk H)(%pr]e?el?l@ i vMtiGH t}?eaﬂgnﬁ g cle‘%tlaksm dn@bmpasses
processes urlng r e end of i gonucl eoti d

sytiasdy kdepyy) |cdtgérlbpmdﬁmdg@hub%l&@hgﬂ@uels@a%aféych contain one

S (Lr mox'\éiid&l%@ﬁdé Bnd¥bg &6 Wy mBH Bl ahs A thd 93§ph3&'lﬁlkbone (such
( Fo 0 BB Ty PR BOnTIEL PO R E e satt wuch 2 2-0-

i llghtdeamativies, 3’ emaly$rob’i gomocibesy, iLdes "H BiAc diffessesoddied bases
oniu¥h(95egxé,f%a/§ddrg‘l ri l?IOQHgl EQtd6Sn t%'ﬂ% H’Jv%gtlon Iso _encompasses
ol'rgonucl eot | ontal n one ucl eot i de

arrenjgates amdtcrhumrdlpf@@mnleﬁglcmnnwh@s@h@gpﬂag@s tsae}k%rli’éNAS or

(Sdiﬁgl' BRphRimeex 2P hep s hybrtﬁ’é}ﬂﬁ)‘?@OﬂE@tcﬂéonucleotldes according to
S hotﬁloates? on the sugar %such a Qal k

Y

detgF vatenag camalsg sgniin gne nggEYIc m&lc H\\&y SUFp Ry spacers
orat el posatbrbag éexstitferssslycotleaZahu = NE). spheert.hi s

connection the invention al so enconpasses conj ugates

ang chi ferag t 0 I u u
agﬂﬁ&érﬁﬁr 2 cg&{‘ %&%Jp&?y%g&r%g%;ﬁ&e? aﬁb% & é?rU@JuQ& FRIAUERVe the
Fuendracidreattiabie fisk | destipel airs. dgse a@@éum Af this isHae Hammett

' %%Qttahprf}féaﬂ?e@h§9w@ﬁm$@k6‘n&ﬂ% B paiBEBarN@Ab s EleRRShAiIGich the
units such as spacers t eaC 03|§|0n

hSBIRY GRBS Ty Bol X6redena (serialm vgluesph bl Preffaehly (5 and
" glaetitulonly peteglilp0:b0enconpasses atoni c structures

whi ch have the tendency to attract free electron

paf}{e elec%% ;{T%%SC‘( ?nu% a<§<m18n51 g$§ong%m§% {ithANheMical reactions
The preéesent I on co Ul ar

enb gﬂ%ﬁﬂ@ﬁnh9WMh©hStﬁe annett constant sp exceeds a
certain value of 0.30, preferably 0.45 and

par ti cuk sfdutd REEHEsadi-¥d By RRineThe el ectron accept or

must additionally be conpatible with all chem ca

reactions in oligonucle t| e synt hesi s

ot be bl HeaeRoN Gl i BT oRESE 258 PSRt and

di chl oroacetic acid and trichloroacetic acid and - it

nmust bet met be newtaoesrdsdses aadidh partipalat fowlrdy arhovaradsid
amonia and it should not react with trival ent

?BO?PP% grmsmh&s 2 EXANPLRS1RE pﬁé%ﬁl)fa%d@t%&ept ors which

e con |t|ons are: R -CN -COR
rinidinyl yridin ri dazinyl hexaf | uor ophenyl ,
pyExamples 0%6 ectron accep%lors wg}/ch ful%l the)s/e conditions are: pheny

-NO,, SO;-R, -CN, -CO-R, pyrinidinyl, pyridinyl, pyridazinyl, hexafluorophenyl,
benzotriazolyl (Hansch, C., et al., Chem. Reviews 91 (1991) 165-195). In addition
these acceptors can also be bound to the nitrogen atom in a vinylogous or

phenylogous manner.

The term “substituted” means that the structure that is referred to as being
substituted contains another residue at any position provided this position is not
defined in more detail. The term “optionally substituted” denotes that the structure
referred to in this manner comprises embodiments with and without an additional

residue.



benzotri azolyl (Hansch, C, et al., Chem Reviews 9 1

(1991) 165-195). In addition these acceptors can al so
wheooposas2 t o the nitrogen atomin a vinyl ogousP@F/EP2006/011122

phenyl ogous manner. The term "substituted” neans that

the structure that is referre®dto as being substituted

COff{eAfe P %%BB%ﬁthﬁﬁieQ?fﬂfﬁ‘ e%ﬁ@?@stq an. an@?ﬁ' gedrdnldh&d alkyl

p03|t|on is not deflne n nore det aj erm
" Ophicl RamtRips G Isast Qngtasno gEpt whereh afrnéo gfcrlwckﬁ @F@ected or is

r ef RIndQd aldetecabichirst WRAM@kecONPri ses enbodi ments with
and wi t hout an additional residue. The term

b?’;ﬂngﬁégygﬁg{‘gﬁg“ﬁkgn 1)é|6mﬂe§19% rec?sﬁs € Srnoecyc e’ en%g%ggsses N-
5 V\/Hmteeocmles wdmlncregaﬂlmlmed en pn@pé@tte@georsudsth@mlmJIO\te@albcharge of
ec EHefb & cIiN positfy apkiABRE of thE &EPRid , di d
?’ectrongyée f|Sc:|0ent ©Six- Ee mbered N %leinétrlrgcygnml tnium an
erfbb%‘ﬁa‘é,%’é‘s Nheterocycl es which are al kylated on an
sp2 nitrogen such that the overall charge of the
hé[lﬁ’ft@ﬁxyiﬂnelcieStl@@SEdlh’VB. ul’c_dea!md)chS ofmdlbdde ar e part of a molecule
P AT B Dl P P TR St by
10 parhtospiiatamupadtpcul e cont ai ni ng at | east two nucl e03| de
resi dues which are 5 -3" inter-connected by a
PhosRRell S0 ki r¥age RO 6lingd 1R |HvBstiseagent s
according to the Tnvention The present i nvent| on is
d| ected tp a r.ea%e.t hgwn t he chemg str cture
bréisahTrRion fdnigriedo & Teagsr ey G DRah I HRULLT 5
a linker structure as defined above. In one
embpdb@epnBentolé s Lpr Mf-eKabharagetitedrin thdfH - CO -
PoI yethyl engl ycol or -NH - CO - (CH2)n with n being a

QInkat’ngthult%eats\ﬂg%Qedl?\lﬁQg Iégqne 5 eng ;Ié?)sfﬁ%fefrél'ﬁiﬁf_'either -
15 P@@ Q@szﬂlywhvhngiy@émg—lélinat {GinBetithen hsing a natural

ar}s:hrﬂ&r Mt*&v@erﬁ?'a%@tﬁﬂIﬁrﬁm}ﬁkr%b@&ﬁc %%%Hﬁﬁétrﬁg%% &Y = NH -
a prote I N

gr%ﬁﬁt@fle%lﬂé %%TI%{HI eég’m@éﬁfsf’ﬁé“&’d? é‘f‘f‘%% npiusRldiniberbgveen 1
Beindolge are positioned either in neta configuration or
in a para configuration. Preferably they are in a para

Coifil LA Pk a grxloﬁggéﬁsm?ﬂg o?hRIH -,-0O-,and-S-,and

20  Xis either a protecting group or a detectable unit.

The moieties linked to the Benzole are positioned either in meta configuration or
in a para configuration. Preferably they are in a para configuration. In addition, the
Benzole may be substituted at one or more positions by non bulky substituents like

halogens such as Chloride .

25 IncaseLis - (CHy)n -, n is a natural number between 1 and 18, preferably between

2 and 12 and most preferably between 3 and 6.

In case L is a Polyethyleneglycol, the chain length may preferably vary between 2
(Diethylenglycol) and 6 (Hexaethylenglycol).

Preferably, M is —-NH-.



Benzol e may be substituted at one or nore positions by
non bul ky substituents |ike hal ogens such as Chloride
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between 1 and 18, preferably between 2 and 12 and nost
preferably betmeen 3 and 6. thlease L is a

P"['ny&tst i%n;?%cy—g gxrb% Chafs Nefe£RAU T ARY gRIuBf &IBREMNg of DMT

Vﬁ%ﬁ bet ween % ycol) and 6
gethiyeiighyboh  Tri perer Emogy({Ruorgps9-yhimehegy-garbonyl),
i S #hdor stzﬂﬁtl' WHe@IDsId alkiyl g@upataeet@duf YeAgthaofgi-6 prbon atoms.

-?I?esplfe%t B‘%g%gwlryatur%%g?ujﬁg%}ltrprto eczlhg gf(ﬁups are selected. For -NH-,

( (FfAlondRm®e yite) iphlh pxefeced.Fony|Q ; and afd , it iSadVitaple to use DMT.
el [ r has a chain length of 1-6

caf%og at%n%ﬂaEé¥g§%f§§Pon the nature of M different

protecting groups are selected. For -NH. TFA and Fno

arle q@peghlise peteqtehle sait. @it detegtpble gy mayde.a colpg labg| dye such asa

a%oﬁé‘s@blﬁ IaBelUfF@rtlHMrexﬁﬂ les Qre mass fags, Rhpk¥hs MRY Digo xygemn or

u . In case X .1,S abI un|t sald

Pt BETPptEy ) 8g‘§ﬁ chige dogietls 2% PrfRChipesby, x i
| abflorefagnt benpexahpldhsasdoe exmgsde Fhgseschiapiremy dthéefluorescent
Di t smal | peptides, all of which
afgggM? {qgggnEEQakH%E?Pbody Preferably, X is a
fluorescent compound such_ as for exanpl e Fluorescein

orlt &ngoted filat the déﬁ@él@éhﬁnfaylécmdcweeﬁc gshwdiperteof X, M and L

tif® Bty thttheSfonowng Etmptert hﬁscﬂﬁfdgn‘i‘s hoHesis &Tthemical labelling
di scl osed SE CIfIC enbodi nents of

B8P S RETRB| Folin e PUF RO s PR RGO RSt Hisgglectides
ofacchreling: ad thabebéntm@”r eadenligomotartiden get@ratedewith a labelling

prr%%fea} accovcﬁn%koﬂlerw [19%9&]&10% OT ol i gonucl eoti des

acc I on and "ol igonucl eotides
generated MAth a Iabelllng reagent accordlng to the

reagents accordlng tovtherpresent |nvent|on The

PIESe BlesbitVRREA@h %ls%ongmék Q%Sea’@,? RASHrAZKt RlrwaiddRiethod for
forgﬁ@d met hod for synthesizing a coqﬁgund accor di ng

oY semggéﬁfnaowéﬁf?oa ‘“gAOéMGtFH& IRy the

chemcal formula N - SO - Benzole - NHis easily
avAaicbabbendladtgtidahtmivat foeshstlknown in the art from
reasonabl e cheap connercially available N3 - SQ2 -

B%ZOIS@z — I%\A'Fl et 1§y &\Qﬁ Q@g s&gﬂpﬁ’ lﬁ'?ghbc?s L RAGE ﬁldthe art

an-activate Onl C aCI g
from reasonable cheap commerc1ally available N3 -50,; - Benzole — NH Acetyl.

This chemical compound is reacted with an activated carbonic acid having the

formula
A-CO-L-M-=-X

characterized in that A is selected from a group consisting of Chloride, Anhydride
and N-Hydroxy-Succinimide (NHS ester). Preferably, A is N-Hydroxy-

Succinimide.

L is a linker which is preferably either - (CH;)n - or Polyethylenglycol. In case L is -
(CH,)n -, n is a natural number between 1 and 18, preferably between 2 and 12 and



formula A- CO- L- M X characterized in that Ais
sel ected froma group consisting of Chloride,
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Preferably, Ais N Hydroxy- Succinimde. L is a |linker

which is preferably either --{€H)n - or _

Egtibfﬁtq?é’ﬂelea'ﬁgj B/éimﬂ:etn 3 Qn&?.sl% é-élsé1§ isa @ t)lﬂelileglﬂolﬁheachain length
ural .n er hetween 1 a , prefer et ween

arfBa&Ereéfﬁ%?rl%)§%rY&eBY€€P5b(R}e‘gé1€U\géqua%%ag?’%Fg‘thagléC‘ﬂ%

is a Polyethyleneglycol, the chain | ength may

pridfieseddated fvany goelpeanisting bf etNt/t enQl-yoal ) S gnpdd6

(Hexaet hyl engl ycol ). Mis selected froma group

c [ = +NH - - : = '

o't R epRicclisroup & KhetcaMiEupits: appBUG Mol

di scl osed above.  Sone conpounds which are covered hy

t MORerERRuns high gre caveres! by g genpral stgpctuse Ay @ 5495 L - M -

COoMmE gls@lcbynayanllabvflaBle dseagentsSwhithche afferedftbepest snthesis

fjr ﬁ?‘ost E thesils I.(i\bekl i ng. olf gdi?onuctl ot i der[sx. Int] fered

par T E af olgniglaudesntn 8?‘3%“% Y EGUENTI 20t FEFEdTY 1

t He thefamodf NHS @steusit asthietcasesfot h€ Reals@(f ord LERREG10 (Roche

64 6:4Q...( ied {€ t :

o1t Y S5 PGy Ny REBQaLPRL I LT TR 0ETn PG of the

t HFesspEdRventipAY Bawevsh, SUsBvROVRROUNGS @Fe Eensisduiss watheNs — SO, —

r g8gb 61 fINHS twith thB rdBit th®Quch BeR%BLAds arllithid hVilhI@ in the form
resfult t hat s_ugh CEEn;P unds are then zaL‘;gallabIe in the d f
f dniorazils: by gescr W i BEd FOWISaPeRYY Jagy be used for

subgedudng h Jabekyiready dsddg bligonualepadeigindgesa. | abel
al ready during oligonucl eotide synthesis.

A ot e ;
BRI LR B Bl ROSL DG ERAET Gy R N,
wi S XBarzade-pr ¥l ct KweitlyXoaspr pradentiat sgouroaccheding th dee method

deRGERA0IRRE VR daihEn t R EEROKE GiHeRGs % D16 8RSchSsfiR$rom a
to be chosen f

roma protective groups which can be Sy
- GHB et LBERIPSCOR Nt 196N be wRBIEed B AR candidops adaBhe azid is
StrailofabloyiabRDEgitdblOp RREdtNE gBiuPdRse BFigy], TBdd ¥hd PB&ylacetyl, The
and Phen}(ll acet yl Th%{:e ting, N 5 SO - ,Be zolt.e- La l\gH ¢
cafe BN FocPuroli h A pd dpetPeSreird Tap artvated eders of a
deteeetabd gogp dupexahgrleewahpbmeneantiblly ooeilrtde NEH dsters of dyes.
avai |l abl e NHS esters of dyes. In another aspect of the

VL, L o AR A O

conpSundsBarzelesddnt yCls ewith oy F (b Such compounds are easily

Argyh ghebib Qb s sdBSn Y i e8 i G 8 bl sttt @edd Whithha @rboxylic acid

Ca&}?e%(a}glthgcaarg})g'lic acid can be directly attached to the Aryl ring or via a linking
moiety. Commerically available compounds are eg Cl-S(=0)2-Ph-COOH or Cl-
S(=0)2-Ph-(CH2)2COOH. The Sulfonylchoride is transferred to the Sulfonylazide
by reacting with Sodium azide and then the carboxylic acid can be converted to the
acid chloride by standard methods ( e.g. FR 1455154). Alternatively, N3-5(=0)2-
Ph-NH2 can be reacted with a dicarboxylic acid anhydride to N3-5(=0)2-Ph-NH
C(=0) (CH2) COOH, followed by conversion of the carboxylic acid to the acid
chloride by standard methods. Compounds N3 — SO, — Benzole-(L)n— C(=0)ClI
can then be reacted with NH2-L-M-X, which is commercially available or can be
easialy synthesized from NHS esters of detectable groups by reacting said esters
with an excess of NH,-L-NHs,.



whereas the carboxylic acid can be directly attached
to the Aryl ring or via a linking noiety. Commerically
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S(=0) 2- Ph- (CH2) 2COOH. The Sul fonyl choride is
transferred to the Sul fonyl aziZzle by reacting with

SedbyiR R4 JFR1ianth dddfilel NeoARADRXMEiCveREGLA Can be

converted to rne aci d chlorirde by standard met hods (

9. é4§“;5 Al.ternativel h@i ﬁ =0) 2- Ph-NH2 can

bé r %%Rff PRESENiIRENHERy FPRCeE IpbstingaFsagents ofor producing

NIn&lified Zthg%hni\dl'&oﬁﬁe())vh(cﬁl'ﬂ} cbatterit.al Inowmd alryivalent phosphorus

cqpveg5|o ithe carboxylic acid to the acid chloride
SR dhc“ih s> Conpounds N3 - SO - Benzol e- (L) n-

stan
CX =0 C1 can then be reacted with NH2-L-M X, which is
commeBci al |y avail able or can be easialy synthesized
fron1NHS esters of detectabl e groups by reacting said
esterﬁ g$ (fn excess O NH2- L- NH2. Producti on of
ol i gona adt§ des according to the invention In genera
the present invention concerns |abelling reagents for
produgci ng nodi fi ed ol i gonucl eoti des which are
characterized in that a trival ent phosphorus
derivative of the chem cal structure BP - O- PGin
whi eihichd G eqpressaistasprateskivt groupve group A represents
the 5 end of a nucleotide or of a nucleotide chain or
i ta Fe%@és%ﬁﬁﬁh@ 58end BREMubRYAge bPofa $RLlestidhasen 86 Bpresents a

esent s a nucl eotide or of a
n&@%@&?ﬂ@@teﬁépﬁdﬁﬁmﬁﬁnpepresents a linker is reacted
with an azide of the following structure N - SO -
Bénzpk@aentslthe M endXof a alalkeatdecor ad nunledtidd cHain or & represents a
an§gr which is preferably either - NH - CO -
Pdlyethylenglycol or -NH- CO- (CH)n with n being a
natural nunber between 1 and 18. Mis selected froma
griowepcted mathan; agglesif theNjgllowing strgcture and - S - | and X
is either a protecting group or a detectable unit.
Bey.a- Wfﬂ petdoyd - LMNThyX | cHiydter®ed b thak are

a

particularly preferred as protective groups (PG .
Ayt Rk Ly el v, ol DR A3RR N e 62 BoR RuBI SN ES hr - - co

- (CH2)n with n being a natural number between 1 and 18.
M is selected from a group consisting of - NH -,-O-,and - S -, and
X is either a protecting group or a detectable unit.

Beta-cyanoethyl, Methyl, Allyl or Silyl are particularly preferred as protective
groups (PG). Alternatively methyl-phosphonates can be produced according to the
invention in which —O-PG is replaced by CHs.

The process according to the invention can also be routinely used in particular
within a conventional oligonucleotide synthesis. Hence the present invention also

concerns a process comprising the following steps

a) reaction of a 3’ phosphoramidite with the 5° OH end of a nascent

oligonucleotide chain



invention in which -OPGis replaced by CH3. The
process according to the invention can al so be
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ol i gonucl eoti de synthesis. Hence the present invention
al so concerns a process conpril3kng the foll ow ng steps
a)ny eac the 5° CH end
ofb)a naltselflzgg)tno‘g t?é%ﬁﬂgFggﬁlgg&m%g% tgslmrlg;ctl on with an
azide of the followi ng structure N - SO - Benzole - L-
M- X ,%hé%ct%ﬂ?%d%th&p charpgteizqdiinitdt which is
preferably either - NH - CO Pol yct hyl engl yxul ur -NH -
CQ ts a(1(He) Whi/&ihtlll'loféfebgliﬂ? glfﬂern&mbﬂr—at()mmw“'}ﬂ&ﬁg&\ﬁ?hoﬂ.—m1—1 CO

M.is sel ecte rom.a qrou onltlngo-NH-
, %(?2) n Wit elgganatur%\l I’%)erg te“l’etgﬂgr glgrot ecting
group or a detectable unit. In this case the 5 CH end
of Mtiheclevaesleom agirpgo persissiogiofie Nehai nOcasndi $ herne t he
5 end of a 5 termnal nucleotide or the free OH

gr)@k&l@l@:r ApfRt&GtingyRyenbi sa&kctbl aanucl eoti de chem stry
begi ns on a reactlve sol id phase support naterial.

Sol i d. phas U terial refers e | ,
subebisraac o DRPFs Pt aistieat B BHRE TR gk either be the s
r eackof\aes' girouinm! anclabiddof the fiee OHrptoapulf e CREaN be

i mmobi lized. In the case of oligonucl eotide synthesis,

t h@%ﬂéﬂg% Jl%%ﬁﬁ&l@éude cHesHak) Yol BHS &L&ﬁé s@ﬁégﬁlase support

pore size, SO-C ed contr ol
gl matsrighPplid pbase supryrt muteray refers e P91m6r16§u5$t§%ces which form a

pOs‘é)ﬁtlb Bast Ocdﬂﬁzﬁnmg' ysﬁeﬂ&tﬁd&egﬂoﬁﬁl greshrRdfetHRermorkg@s Gan be

I nl HARC 1?1@2%%!70%@ 2%§ rfstilg@gjlslﬁg%ﬁezi)g)theslxsr atlvﬁesupport material is

ol usgeiupbdent ighesbaidowith & defaied parersipe,|sozatledafdreroltedeore glass
Syn rﬁggg %C}tg@ tkl?erﬁyt?\ﬁeﬁ ﬂtﬁ als%l %?sglg?e? @L Eolést lhene residues and
supibor@rgmmeqoamers Sudhos@ib'mdmdﬁé@eh sRJfSp@t al. n‘aéed‘lilral@lem Soc.
arﬁs @1@6@?@@ aldy nam' A@%ﬁdeﬂ&s SHERQ' fenfadt iRBOBANRM after the

y means o a so-cal ['i nker group contabnln
cl vathsps ©noda dub%rf%é tseRAf Be EERENAVEtony

I elid yhaf Qlppetatlatyiala SPEOLREL hsge Qripup: SuehiaBSrOMmmerciaily
(d| ﬂﬂoxytrltyl) A linker group with a cleavable
fiot es those groups which are between the
tr| functl onal spacer and the solid phase support
mefler b@gpoandarcde leinc bpvedinbyfa so-ugled lodlemigralp containing a

r €3ELLAR boRH]Y th@frminal reactive hydroxyl residue protected by a protective
group such as DMT (dimethoxytrityl). A linker group with a cleavable bond

PN %e used as the

denotes those groups which are between the trifunctional spacer and the solid
phase support material and can be cleaved by a simple chemical reaction. They can
be succinyl or oxalyl or other linker groups which contain a cleavable ester bond.
Other linker groups are known to a person skilled in the art (Ghosh, P.K,, et al., J.
Indian. Chem. Soc. 75 (1998) 206-218).

Such linker groups are essential for the use of the support material to synthesize
oligonucleotides which are intended to be present in aqueous solution after
completion of the synthesis. If, in contrast, the oligonucleotide should remain on
the surface of the support material after the synthesis as for the production of
nucleic acid arrays (US 5,624,711; Shchepinov, M.S,, et al., Nucl. Acids. Res. 25



be succinyl or oxalyl or other |inker groups which
contain a cleavabl e ester bond. O her |inker groups
wW@e@7KksoMn t o a person skilled in the art (GhoR¢GT/ER2086/011122
et al., J. Indian. Chem Soc. 75 (1998) 206-218). Such
i nker groups are essential tdf-the use of the support
e 66712 15501 1%315“51%&5&&1@'11&198“5 LBOid %%ﬁe&@ia?)h bdt €ather a non-
i nten d be ‘present in aqu solution after
cd#ﬁW@ﬂFBﬂk%ﬁﬁ?ﬁéw§yﬁ?ﬁééls If, in contrast, the
ol i gonucl eoti de should remain on the surface of the
S UpHOod dtailsed fedr dhg(mhtbbtldwﬁjmlyd%tsffes tise iasoifpokatidreof the structures
producti on .of . nuclg %?%gng arrays (US 5,624, 71 1;
SHERESi oY, DR eTUuQ g as folighs ™ Aci ds. Res. 25(1997)
1155- 1 161 , a cleavable | i nker groups is unnecessary
5 but reagtinehydrondrespereabtach piskein eytemsioniis the 8t efr difection can
Tf&cgﬁg%ﬂrﬁe&f&@rﬂerﬁbv&g AW DROE pﬁﬁeéwegrwﬁ Sy i&a rrtemt%em Then
r

R AR A gt S Ccorlﬁ%am&at 8ot Brpvided
V\A'wwma @Mméplrﬂteemte%lsup Brei sictdasivedy couphéd dtithestdnantocach reactive
ocgt%g{;)p | fseegc ofmtgr 24 nergrrgtrgowea%ggu%e gg(gﬁgérgge%cé | #etetrazole. An
dentemnedwe‘:scqmal(ldgm(y)vaiqnb@huenfmsa dem fshfatmed én allns process as
Prv n@ﬁ%eﬂatt{: 8?0&8W wmﬁc,@it £hk YR Qfep YBn@NALP %e(ﬁsthy %lu%‘,leomdes

COU to each reactive group reed

C HBSTNIF Iprst degathes @f HisprepeHiamanchp d8iA cétepoopdywiah | yotected

ArhyidRs:e1 gﬁdjpamcmmlaéaayrpgesamt il tuabﬁaiph@hﬁﬁmh@rtua a6, This
IS forne

dj at {
SR e B A el e B Bl e
thatsdﬂe1tinkedp&ng¢thbawﬁyvmﬁe aremohiasomfend campletiod of the
est
11 8989&1&@ k{;'th%mp otth%g)%&%s{'] of‘}g}?n%(%l}}e%r ?ﬁgrowltlgpéﬂoglps and the
THH&prU&ééHKb@?gbg&bawhich can for exanple be forned
by beta-cyanoethyl, nethyl, allyl or silyl is

fEQ%?&%FBJ{MaG&ﬁW&dthWaHWOﬁW eheahdseéntCHEPheleAeaf reacted
e 0l | gonu

| eotide synthesjs i ocess, of which
{ mecaauts BBt Boerven BHBapa dR e’ ftdoo PRENTHE e CPG
are al so cleaved. Instead of oxidation with the aid of
20 i adj-hBeQ, tBenndsec &nt Mol X golmrettentadde ths react ed
according to the invention with an azide of the
f > - quBeAA0l .1 - - ONH
el aioReh ShisH3 Meferdbly epdtel. RHRR06% Rivethyénghfcol & i - co
prefCétanmithal beieg a napyrpl nugtyer beigyeped 99 dAgl ycol or - NH
- CO- (CH2)n with n being a natural nunber between 1
anv id&lected from a group consisting of - NH -, - O -, and - S -, and

10

15

X is either a protecting group or a detectable unit.

25  at the positions at which phosphate mimetics are to be introduced into the

nucleotide chain.

In particular, if X is protecting group, X can be removed after oligonucleotide
synthesis and a post oligonucleotide synthesis labelling with a reactive detecable

unit can be perfomed as it is well known in the art.
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-, and - S -, and Xis either a protecting group or a

wa@ledos®ibl e unit. at the positions at which phpGPERL086/011122

10

15

20

25

30

mnmetics are to be introduced into the nucl eotide
chain. In particular, if X islprotecting group, X can

bqax%f%%‘{f%%\fe*véf Xoi %@é&gll)l@%nhtdfmsexgw%sd ﬁu@t@gjceﬁt R¥%dcule and

onucl eot | de synt hesi's | abel reactive

detbébalebféhregwf theyRagsentp eligasigotide |1St t%ksngv\ellatie REgAR qdyying the

t hehoBphorBhfdies kY olidimeMBlide SynitlsesB. det ecabl e uni t,
for exanple a fluorescent nolecul e and thus | abel I | ng

of - tEe nascent ol i ol ucl eot ] de | 8 qléace al rea %fd 1
L N g A
sylabdlled iobigoGen dogida penﬂmsdh dnichsa tibel ik @rgfemblbmintroduced internally

' rmﬁpmeo{fl e%o%ﬁgl%BHdé E@coﬂ)&ﬁga&%h‘mv.{ﬁft%rg Lﬂ)%cegsas’x% l.&d her label is

ol I gonuc es 1 n refera X
i npFreduesddinth e ﬁ'@gqlswdemlée PFF’éerd‘P'Vg"éﬁb% ﬁe@t dend according to a

acaethdd Rdoiva ﬁd}ﬁt}herwtdrye process and anot her | abel
IS introduced into the oligonucleotide preferably at

:)r Inotlg e gIsg § ﬁnghgcg%dé &%Sl&xog of tléebrglPosg ?ﬂ]\%g gtgr?nmal nucleotide,

pcthetmcmpofatltohelsraablo&b oof byhensenti@rahimethodsuusiegta deg-labelled

L‘I}tﬂ'hdggl‘; L R4 'apz} eln"ElarF lefdl &%Bn@%e(ﬁ%vgmﬂﬁégﬂa B(ﬁlucage, S.L,

usin oram dite at
erdediods reMeldcylon tqle@'tzoow%%/)rﬁ@h@s SsAgBealitlishers). |
Met hods in Mol ecular Biology 20 (1993) 33-61, S.
Agfa@‘éﬂh'ng Rélhé Shens )is c&@f@&'ddtﬂgf @ng b@m&er@ﬁlﬂl hv&ilable CPG as a

c

Co £8Pl ST SO A BBy SRR giion
ﬁethea:mtataltel habetyl growgddifter deavtage dhithe XM yirateetive group standard
gy N QR By ChE Eln o SRR 0 bt PHERN A free
started at the hydroxyl group which is now free.

Al Alggrpativelyemythess leesn Krsnshg Poms 81 éompesiabsiingrgp be used for

post sddaslal g Fameb@ s ech §43: UK, Addsyional 5 or 3
| abel (US 5,002, 885; US 5, 401, 837) The i nvention al so

copcerns i.nternediates of the. s cord| ng 1.0 h
NS RPGRLP Al ERCEan BETBRURET o B B L feactordifg to the
St1am<dﬁfod1 which et bk podpackel bafotehbsisandind dligosudastéde synthesis. In

LTR8BS, L RO B8 o
sp&@e@teqm@pé can eomaelf ebasédispaCRGyowps aie preerfedn{PGarwhich are

ltoffg élfagftﬁgfbﬁze 'J#(ﬁthH thd$rt 88 phEPhRRASIRD LS CREHY Bsed for the
preparation since a 3 phosphorylated oligonucleotide is formed after the
oligosynthesis. After detritylation such phosphate CPGs are reacted with a spacer
phosphoramidite in the presence of an activator: The trivalent phosphorus
intermediate that is formed is then reacted with an N3 — SO, — Benzole - L - M - X
as disclosed above where X is a detectable unit. These intermediates of synthesis

can be stored and used like trifunctional CPGs for universal 3’ labelling.

A trivalent phosphorus intermediate is also formed during the synthesis of methyl
phosphonates which can be reacted with an azid according to the present

invention. Methyl phosphoramidites are also commercially available.



preparation since a 3' phosphoryl ated ol i gonucl eoti de
is fornmed after the oligosynthesis. After

wa@leaoriosdhat i on such phosphate CPGs are react edP@i/EP2086/011122
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spacer phosphoram dite in the presence of an
activator: The trival ent phospfherus internedi ate that

' SInf Qh nﬁl@ﬂ‘s@ §ylﬁ sfse%“ﬁt@% V(”Epl'i 138 05'3) wf§9¥ is l%%ﬂz@(lr standard

ISC osed wher e Is a detectab
urﬂhlgontr‘ﬂ%%té‘eﬁ At yﬁ%ﬁﬂi‘h?%!é‘%‘ﬁ“ @m@gvgs %&rf%éﬂes%ﬂ@éfs of N3’-

a&ww&m@ohmd{@)d&s famﬁitémhatéi%ﬁtamﬁg urtw@lreﬁtabh&phomq is also
i nternedi ate

I A trivale ho

¢ GPYRER HAi g e el HESTERBTO e AU oL ghonar Beteording to
whthe mveatioh & heeactegbndingplanpbaiachiditsardiamgnmieaidllyavailable.
present invention. Methyl phosphoram dites are al so

mn%@%! es 24 A0 ewmmnaaemﬁ%r PEeSNAASRiRe o the present
strat egy WnIch I's used for standard
Ol RYBHQA eot | des as vveII as in particular for
anal ogues e.g. for the synthesis of N3'- >P5'
0|Tl@®?ﬂﬂieﬁ©tsirﬁit@ a@drding &s Iﬂlﬁdﬂ'naérﬁl(ﬁﬂmcﬁ\isl’tihﬁ@r@’paration of a wide

R e RBPHPRGNS el PTOR b PR BRI The degree of

aonmhﬁr:atg)rt thet hwensnyend|tb¢1chaTge0f:therres@l¢indimg are determined by

phpsphaspmidites are commercial ly avail able.

A1 gonucl eoti des generated with a | abelling reagent

according to the present invention The synt hesi s

stlrhet BEPCRC EBeBIAY §OMEsTeh\Nt Fgmigtl eNgPpped containing the

priepaviabis@0ctafe & IWstlendeari ety of ol i gonucl eoti des

nodi fi ed on the phosphate backbone. The degree of

nodi fication, the diversity and the charge of the

nodi fications are determ ned by the intended use. The

present |i nventi on enconpasses any chemni cal conpound

co i nigig_the | owi ng structure at |east once B |
nIIIébP —PnN -ﬁ M)éA in which A represents the 5 end of

a nucl edtide or of a nucleotide chain or OH B

represents the 3' end of a nucleotide or of a

nucl eoti de chain or OH and Ace represents - SO2 -

Benzgole - L- M- X, characterized in that

i wmen

A represents the 5’ end of a nucleotide or of a nucleotide chain or OH
B represents the 3’ end of a nucleotide or of a nucleotide chain or OH
and Acc represents — SO; — Benzole — L - M — X, characterized in that

L is a linker which is preferably either — NH — CO - Polyethylenglycol or -NH — CO
- (CH»)n with n being a natural number between 1 and 18.

M is selected from a group consisting of - NH-,-O -,and - S -, and
X is either a protecting group or a detectable unit.

It is also understood by a person skilled in the art that the — OH groups of the

oligonucleotide are usually present in a deprotonated status.



Lis alinker which is preferably either - NH - CO -
Pol yet hyl engl ycol or -NH - CO - (CH2)n with n being a

woaa0a03d91hunber between 1 and 18. Mis sel ect ePCT/ERPIO06011122
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group consisting of- NH- , - O-, and - S - , and X

is either a protecting group-d7-a detectable unit. It

' SM%}e%QeIuWB%QQdeXn@o@%fséo&cé glalsgg n‘lé'ﬂh)‘lhﬁ’lcﬁf)ﬂoﬁé'ﬂ?si of the
th ps of the oligonucleotide are usua

pr@H%WF%| ugtugepr ot onat ed st at us. Moreover the present

i nvention al so enconpasses net hyl phosphonates of the
followmy structure B CH3 - F = N - Ace A Depending on

the i ntended use of the oligonucleotide, the

structures descri bed above can occur once, tw ce, many
ti®ds oP svln ducall phosphate residues present in the
ollgonuqleotlde The phosphate residues within the

ol i gonucl eotide are socalled internucl eosi de

phosphat'es in which A represents the 5 end of a first

nucl eosi de and B represents the 3' end of a second
nuo¢eadimgeomithhiimendiel nucbedie olégonhalestidéithé henomrs described
It gac é)%sfgeéaunc%)cucqlﬁg)ngec ?Vglrcdl n %Pmtep §r !3 ne\rllgorn}xtzlxo ]?hosﬁﬂat? res tlducfs present
| fmtthey)llg(p@lcﬁﬂo@lglen"fh(aphcpspéa@ resdgesov&lt]mhethe oligonucleotide are so-
ol Laane GalkaGde SRPHACL BRUGSENE S the 5 end of the

nucl eotide chain and B is either a hydroxyl group or a

i pker which can optionall nt ai n det ect abl e group
orA anot KBRS FEaHtG Y EngPours ol afgle %@3 used to

synt hesi ze a detectable group on the oligonucleotide.
| fBt he repasédtothed eepbbi sccond auicisosadeswiblsihitheientleambdeathain.
al so represents a detectable unit, then an

%l%\%ﬁ{awrgxlo?o{hle%g uft‘%r? E(g%gag)ﬁ & qh&%tl R c‘éﬁ%e'l?c\é?eﬁtdt(me 3’ end

e struc
ac(troﬁ’dieng ©b amhellgmlﬁpitidn I thay @tee pResena@t oghea> end of the

Wioeahibgidkhaien, then B represents the 3' end of the
salé ol |gonucleot|de and A is either hydroxyl or a

|'i nker bound t SO phase wherein the solid phase
A represents t eS encll Fthe nucleotide chain an CP P
B is either a hydroxyl group or a linker which can optionally contain a
detectable group or another reactive group, and can be used to synthesize a

detectable group on the oligonucleotide.

If the electron acceptor contains a substituent which also represents a detectable
unit, then an oligonucleotide is present according to the invention with a dual label
at the 5’ end. If the structure according to the invention is at the 3’ end of a

nucleotide chain, then
B represents the 3’ end of the said oligonucleotide and

A is either hydroxyl or a linker bound to a solid phase wherein the solid phase
is preferably controlled pore glass particles such as those that are used as a starting

material for routine oligonucleotide synthesis.

The individual nucleosides within the oligonucleotides according to the invention

can contain any type of nucleosides or modified nucleosides or nucleoside



is preferably controlled pore glass particles such as
those that are used as a starting material for routine

W@RM0GoOst1 eot i de synt hesis. The individual nucPEDEPWOE011122
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within the oligonucl eotides according to the invention
can contain any type of nucl ed$tdes or nodified

m&ehe&wegeﬁh@g og'ﬂl-‘%ﬁ@%kéjggﬁﬂ \H%M%%se Fd"r%ﬁ[%%ﬁgo%ﬂkl%éndes or
X gonucl eot i des or

us yr| .
¢ irthsse %rr #Wat\ ol 1@%‘\5‘5%6{3? de&he TWédﬁa‘aSébba%%me in  the
cmmtganma)tidras wb@rdihj g@mh@lr&eﬁux&esmb@ atdirsly d@uidig; bases such

inventi.on can.be nat ccurr ase

a&éﬁi fne QR HER e thytnh hqedl %(éé)ln%ylfﬂ(!ﬂ]% cperwfaf\éﬁsutﬁereoﬁor so-called
demiixeadal basss $uvbragoftrandsle- cal | ed uni versal bases such

as nitroindole. Aigonucleotides |labelled with a

g C i i
| SR AAOMLISCAE, PR 80 prcn

appYSIEan eivs Fnuw aé’davfége%w Byynemeruss ‘i“ﬁrePéé’iP’Pl”rWé’m in
PGbledhg biotpgtabh as liabell time pcad. eﬂ}ﬁbdiatecaalflé WeE&Clﬁ@ferably a

f h
oy B i e DR S BPY B SE e derEbpapras B and
umndledudes olhicly omuedreonts ddetecnlsle waltl fok nhgumuckotidgeare ol known
Slﬂ)l ! Sgﬂdrp stifl& & the e!':r)fam&}ﬁ?sogﬁ’]m&esﬁla{ Ql@tncqq”fmtthe protective

rotective sScope o e present I nventi on
arSéOPe quuéb%sleréfqas invepdami wes, Ayaisperats, rhodamines, cyanines,
weﬁé}ey;&aﬁmsoar&ﬁ&mgymmg aﬂﬂ@oﬁfz'&oada)%}ﬂﬁl'nﬂs azo
conpounds The Iabelllng reagent according to the
S anentl esl| ze rea

e AR e CRng o 1S Erete i AR e 10 Whehesize
thEEd hira¢ PCRaptobenbavihg thestoettirel ddyelibddsatmyrnal which hteleast one
p F%Q
opﬁgg&@éne((i%ez @e§§$%$n%aglg s ‘;’lﬂtg gtdnq %&P@b{%&%c?@ﬁ@é ﬁham by
prodsas odraa W/qlﬁftrpnoﬁczmtpbgrtmpoEé'smp\ﬁ@@wdwwbes @fe FRET

SQ) 6all8GoS| pebits! ahedletidrnppes: (VW DR/148Rk-1aldled probes
Qvgaconnectlﬁn ollgonucleotlde ohes in which there

O2r¢er Naln 1B PRESE B o kgRdcsPide PEoRendn| élﬁttf*‘aﬁ is an

Oﬁntafhdl M(ﬁﬁﬁmﬂoﬁ%t&dlr@m)smh dheenti®sicdhuen Brtérnucleoside phosphate
particul a rred. .1n this connection the

| A& H PP%%S@Hﬁpgggaﬁéung to the present invention

present is particularly uselfull to produce dual .
| dbehis ednodctigorthe labelling esagani adsottingta the pdeteatinybhigon present

un§8 8§rt1c@8ﬁms@l€fulpﬁo ?Vﬁ&ho@rcﬁﬁ?%b@fl@d & Y Sbe'%)flgpse%hchshave two

l ecul a eacons

célﬁF??éE?HeoHn’ttheEW%P |SH%mrﬁ>laﬁﬁ %fén%}%n rebear @S of04.375)
ofméle@llad 8bglohed(1 3,9m18®1)eahi @8S doRn¥dionh tie fpréssht invention
f lcggcre?rsl’scgrneparatxon of dual labelled oligonucleotides in which a first fluorescent
label is bound to an internucleoside phosphate atom of the oligonucleotide chain
by means of an amide/electron acceptor group and a second detectable unit is
present terminally at the 5’ end or 3’ end of the oligonucleotide. Molecules which

have such labels and methods for their preparation are well-known among experts.

The invention is elucidated in more detail by the following examples, the protective
scope of which is derived from the patent claims. The described methods are to be
understood as examples which still describe the object of the invention even after

modifications.



| abel is bound to an internucl eosi de phosphat e at om of
the ol i gonucl eoti de chain by neans of an
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unit is present termnally at the 5 end or 3 end of

t he ol i gonucl eoti de. Nblecule$9mhich have such | abel s

a f i By 3he uabise a
ezlgje{?(;sllla% e?%{l/%%?lagenw(g\g uc:| gate in rrdraclfelﬁmgqo W%resent
t HBVEnSiono it grusx eaopk eof, whisd ior 5t e‘efthv@ HreoprPeredis %ﬁ“ It is

i auﬁiefsltcv&ﬂt}faﬁ R dineatRAL @k 1! @ad® in Theprrsdiiiehset forth without
hods gr e to rstood as exanples which stil

d Erityé ‘H@t%%ﬁﬁ%ﬂqggeFﬁEn?%Wentlon even after

nodi fi cations. The foll owi ng exanples are provided to
aibkampdesunder st andi ng of the present invention, the
true scope of which is set forth in the appended

Clﬂg@gle 1;tq- j\ﬁuﬁé&%‘i@de@fﬂ%dﬂﬁ;ldgg&. bidsRd DEN® 16413\ be
nmade In The procedures se ﬁSUF’HEﬁEFF‘ng
fromthe spirit of the |nvent| :
424 D B e eAtylamnobspryssy ae&la%Elgf %S Eﬁér%‘fgtgé‘s% g(3.4mlL)
2 d¥ 339 Bydropén cloAdehyd Bedtadhpna ot Suhf20nylma dearwabition was
Ztnflagrrﬁgcgt[\g%on co?lmggg)( ?E’?om q“ﬁ%pgratg’r%?/?hhylgd?g&n?r(f@d gFec&gtatee and
f ovaveetpatgpah on”dtrangnt"ﬁher corstllemger dissoleed ih@0 ml water and a
hysq{u%dah QBHQ& PEBEhe lsBh 8D nAnE Md%ﬁa%@faa&&x phase was then

tration, The crystals were_ dissolved in 20 m water
arﬁeftractgéﬁarra%wﬂ@é&hlﬂ%%@ngbeew%bluﬁ BreaRiP hegperere washed

angith Reat@d end Uiiddhasd Hbﬁﬁuﬁ)hﬁﬂp@té r ﬁﬁ%le(ﬂerao%hgﬁfhev‘doﬂ\fénts the

%gﬂlgﬁgg,nﬁ%lgaﬁgtogrw%gnﬁ) ng%(rjl @Eﬁ E%aéﬁ?rb%g der vacuum to

Afyidd 110egosaoapcrude psalueent s the resulting pale red oi
mas dried overnight on cal ciumchloride under vacuum
ydf‘el 4172049, 66%, &l ude Epdu?{olue-ﬁle ]?ldc'eféf'e ll%@ﬁl-Banol:l}:l:l)
ic's eet t ol uene: ethy acet at e: net

Rflifppr@due%&éies Exanpl e 2:

(2,2.2-trifluoro-acetyl am no) - hexanoyl chloride 735 ny
(QQQEE . i idr@deanoi ¢ acid

di chl o0

l é nmet hane, and ,. Ived in 5
StPrEY (G HHEP“él‘dcfntrftf‘{ﬁ’io B Eing AT geL Vg dissolved in

nrml Xdried allquilomhiedldrﬂamd/enﬁeddm&dr :mgop)\ﬂiuset at COTken,&.6 mL (6.6
fen\ﬁvm%li)o%?(alolf ﬁ %Q Q%HEEEJ%J 8Fd§%\m d%t VMEré 3l 8% Qﬁjgﬁs of dried

dropw’s as d
dlmethylformamlde were also added dropw1se whlch lead to gas development and

yellow colouring of the previously white mixture. The mixture was stirred at room
temperature for 70 min. Then the mixture was repeatedly evaporated with

dichloromethane. The crude product was used directly in the next step.

Example 3: 4- 6-12,2,2—Triﬂuoro—acegglamino2-hexan0¥lamin0]-benzenesulfonzl

azide

To 0.57 g (3 mmol) of para-amino-benzenesulfonyl azide dissolved in 5 mL
dimethylformamide wa added 0.9 mL (6 mmol) triethylamine, then the (2,2,2-
trifluoro-acetylamino)-hexanoyl chloride dissolved in 10 mL dimethylformamide
was added dropwise. The mixture turned brown and was stirred under argon for 24
hrs. Solvent was evaporated, and the remaining oil was dissolved in 10 mL

dichloromethane and left at roomtemperature for 1 hr. The precipitate was filtrated



yel |l ow col ouring of the previously white m xture. The
m xture was stirred at roomtenperature for 70 mn.
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di chl oronet hane. The crude product was used directly
in the next step. Exanple 3:-20-

4- 4t theé sélufion W |eU%foQét@§ 2 gieﬁfq 10 ) cheras Py mbeRe P&Mpound
enesu.foayl zide To 0.57 (ﬁ nmol ) of

pa - HIRCHH Lisez OHgeRt dotigle SYHNERs- di ssol ved in 5 nlL

di met hyl f ormam de wa added 0.9 nL (6 mmol)

t rEaniplé a8 esislofan ahgnd- ifled oligonucleotide

t rd.fl upro~acetyk am - hexanayl , chl 9k ssol-¥ed in

TERC e ek e (R P A S

m xture turned brown and was stirred under argon for

24 Fr =N S8 3 BAtNHeS(=Yafod at5etiHzand t he renmai ni ng oi |

was di ssolved in 10 niL di chl oronmet hane and | eft at

r opie elRudledti@e SRfthdsidWas Ji€ieBIREIdY 4 at @n¥AScale on an ABI 394

filtrateda the sqluti. eyapo to,vield 1.10
L bl Eommerciir aviBie BrosplaR GaG reorteicfy ayg Boed as
i nthelstgeury alagatadl.dell syhet hbahials Bxaripl seandlarSyymtt s i werefobtained

2 8, LI AMUELSRL S 8 OO R, 16 i
p=giogekphwNIs (aelpr (IR e "NRRndhersh frogoiigdie ater gesed.
synthesis was carried out on a 1 mmol scale on an ABI

39h St D8 IpZ8tocol GRANREE ifed the soM@delialbBlyRPRaRPat §nERGis cycle,

(G en Reserach used as the support erial.. .
OtHEr OTRGH o TFORCEhe s carfiar i S Geledlz2 Mritoro-
ohicatyhetinb)-hmxa@oglaniResieberzbnesBifosy heoidam eihlyelsowd dchtonitrile and
tert. butyl phenoxy-acetyl protective groups (known as
--ttéé--‘)%?a“y‘éggle’a? {Nés ex&r%llrl%/eﬁdrégsl ngl(rﬁbm Proligo were used.
The standard protocol was used for the synthesis. Only _
i T heherodast wayeleaved ifeone yid @ipporefondi 2?5 Wawithell Hearamonia
bYar@y Qurlfidd §PbEaRRe@fphase chromatography on a Poros Oligo R3 4.6 x 50
4-16-(2, 2, 2-Tr|fluorogc&tu¥%am no)- . ) )
heREhSVER HBICBEAZ@RRE UESh{f VA ddethammps B Asetate in water
ags ofBL buffer ®M.1 e triethdahihniuhi sRtaasnewtendedotiorile 1:1,

16 m.n. The Rr duct . was ¢l eaved ftl?"bklh%séﬁﬂtg@]r%ﬁggluamwas

ara o e Qo G
15 AL 5587 Wit 'h "33 04 amibiit & 8nd"pur'i

r evesssed pha®e ahr. ofratmagr dpfyioonwascPobtsned mdpachR3ortagned the
X B0 - 0 ; o Q. :
DS o AT 2 RNy WAL o B bl contrifge.
0.1 Mtriethylamopnium acetate in water/acetonitrile
1: MALH sl i 43 Tionnd 146332 0 100 % B in 45 nin. The W
absorption of the eluant was

Example 5: Postlabeling with LightCycler Red 640

5" Ap*GG GAT CTG CTC TTA CAG ATT AGA AGT AGT CCT ATT-p

p*= p=N-502-Ph-NH-C(=0)-(CH2)5-NH LC Red 640

The residue was taken up in 1 ml 0.1 M sodium borate buffer (pH=8.5). A solution
of 1 mg LightCycler Red 640 NHS ester ( Roche Applied Science) in 1000 pl DMF
was added and the mixture was kept at room temperature overnight. The mixture
was evaporated in and purified under the same conditions as described above. As
detector, a diode array was used an detection was performed at 260 and 625 nm.

Fractions having both absorptions were collected and evaporated in vaccuum. The



measured at 260 nm A main fraction wasc obtai ned
whi ch cont ai ned the am nonodi fi ed ol i gonucl eoti de. The

W@ iovesmIzas renmoved on a vacuum centri fuge. MAUDEP2006/011122
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calc: 11436.7 found 11435.6 Exanple 5: Postl abeling
with LightCvcler Red 640 5 ' ApF GG GAT CTG CTC TTA CAG

AT naHeAGRhs ARLoIEd id b ideBt. Rvater and agam evar;l>_orated in vacuum. The
p=N- SO2- Ph- NH C(=0) - (CH2) 5-NH LC Red he residue

wel6sifagouss g0 dissalrgd i biddy- wawmdﬂmm éfesuf fer
(pH=8.5). A solution of 1 ng LightCycler Red 640 NHS
eMAaLD(: & hBt38pplfowed: Jeuxnse) in 1000 M DVF was
added and the m xture was kept at room tenperature
g,ln and purlfled

de&7@cng>f3 mmcd) édéyldmhaylamsms éGSdhectj@tSe@ttu%wd\dadﬂoromethane
p%fd%m@l &Me?@&oﬂﬁﬁmﬁﬁﬁﬁ d@’nTth@Cd NS v 9 oMthloride was
S, | oNns wer co e a evapor a vacC
wéﬁeﬁémmw g Cal ib%@%ep Vi &mpw{d déregefhfale&aﬁm fmamide
ewae"ra@ﬁabdadvhlm \Y@dutUTgasTHevel(ﬁﬁmdﬂeTMSnixhﬁﬂ wis stolraedt room
13ﬁx§|§9%§}rlg gcl)Jrn gl“gmleng ergI éen%l?gabﬁ &ﬁ%gga rotarr}/ evaporator
prapgdathey the htmaunder 979 twige (esapm@tleyi wighh didhlayemgthaingniThe crude

V‘%’rSdﬁ’dt%%&’&ﬁdﬂr&dg ifthedfekfde 0;9“ chl oromet hane and
stirred under argo ['ux at C. Then 0.6 nL (6.6

| chl orlde was add dr opwi 0 C, and
sdsemples -Pan.l A aNinopropa benzenesu

were laﬂdﬁgj(m@lrﬁﬂﬂlol)e@fdpdr@ a@ﬂﬁodﬁﬁ@drﬁ&ﬂ&ﬁﬂyl aﬂ'ﬁe didsaltved én 5 mL
Soqsmgh}y{fl(’){le@a%herv%%y gee v au 6emfrr90rl gfleghy%mlne ht%n 0.5 mgqol N-

rend u5|n evap
t Haamsylha anenapw@enoydaéllqrvdecélswmdomai(édnlwdtmethylformamlde was

d'a‘fllahd)ﬁ (gﬁ; ﬂ,ap[%e nﬂ?{?ur@ r\*éq %tlﬂreg QHIQEr X\%%n Ysesly At §RE k¥ivent was

arfiVARIR S aHEyllejnaHéﬂ%@He‘S%ﬁ thm %F%rwt%gp%owﬂaa Eluent

m@lﬁol@(ceﬂ@d@de@ml&@ab@nﬂ eNerHel fr@ﬂﬁx’dnsal(brﬂ@mﬂhgsﬁﬂé Y2edidl were
rrh %ﬂ‘FF formam de was added 0.1 1 nL (6 mmol)

t re qu{re solutigR w9s Vahesite\pansyl 3 ani nopr opanoy!

chl oride dissolved in 10 nL dinethyl formam de was
adldédJMRo(mmkce DIEXe300i MiHz) :edavdxV$Oi 2.620m dder2.82 gbﬁﬂﬂ] 3.12 m

T

o 0y (IEC0) VOBl RN L8P 2 AR g v
To‘i ot /[ ét82:%1é{]dé [$y44éEd brl0j47: § | l)H “rwéoﬁroma@siuf@ﬁg) IR(Nu)OD
cofibaiH.ng the product were




coll ected and the sol ution was evaporated. |H NWR
(Bruker DPX 300 MHz): d6 DMSO 2.53 m[2H], 2.82

WGPBRP59982 12 m [2H], 7.20 m[2H], 7.59 t [|H , PQI/BR2006/011122
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[IH, 7.81 d[2H], 7.93 d[2H], 8.07 t [IH, 8.12 d

[ITH, 8.27 d[IH, 8.44[1H, 10247 s [IH, ( protonated
forn) IR ( NUJO|) 2122 cn+1Qh s 1. A reagent having

the chemical structure N3 - SO2 - Benzole - L- M- X,
characterized in that L is a |linker which is

prkf erfatagent;iae the fhgroicghdfructvag yet hyl engl ycol or - NH
- CO- (CH2)n with n being a natural nunber between 1

and 18N3 MSOR -sBtreoteedl f-NomXa, duaensperzedsi St ng of - NH -
, - O-, and - S- . Xis either a protecting group or

a det e{?&%ﬁln?(ef‘%fch 1g%refér£lﬁ?gﬁﬁgr aﬁpiorébn-q)c;lﬁ tﬁyl?ﬂ%‘ﬁhl or -NH

rein a group consi sti
TFA Fn®, - (4idR)s-vath sbajngy natigal wmb%rd@rweeadmddhfing to
claim1, wherein Xis a fluorescent conpound. 4. Use

of a canMpelutedfearadiro@p téhsidiak b6 - A2- f oo -mad fying a
nucl ei c aC|d mhlch |s preferab y a single stranded

ol i go (et accorgt ng o cka|n14 for

modi f&yﬁg‘“ ?Hr‘] %C g‘ﬁrgé%%%” TESHUE RSt i cde

conprising the steps of - reacting a 3

phbs phbragini aceordinghtotdramb!, whiarem iofelecterh§emrn group consisting
ol i gormimwﬁﬁ £hat rana%ae}gmywth a reagent

according to claim1 . 6. nethod for preparing a

reagent accordin to c &gh n a co ound haV|(9

the chemagsnt acert i Ieereirpg s b IR0 RppCgrapoun
reacted with an actlvated carboni c acid having the

f of.mul @selof Q@omplo-unﬂ/l-ac&mdh&g actleimg ¢ ftar ﬂhbéifyihga aucleic acid

i nker ch_ i efer -
PoIyet%@$%ﬁﬁ?y%5ﬁﬁmﬁpngse eced6%598W$gn§%oup

consisting of - NH - - O0-, - S-, andX is either a
prot ecienascgrdong t@plagnd%f(gcmgﬁjfgng ri gingle stranded oligonucleoticde

comprising the steps of

- reacting a 3’ phosphoramidite with the 5 OH end of a nascent

oligonucleotide chain
- reaction with a reagent according to claim 1.
6. A method for preparing a reagent according to claim 1 wherein
a compound having the chemical formula
N3 - SO, — Benzole — NH; is reacted
with an activated carbonic acid having the formula
A-CO-L-M-X
characterized in that
L is a linker which is preferably either - (CH;)n - or Polyethylenglycol

M is selected from a group consistingof - NH -,-O-,-S -, and



and A is selected froma group consisting of Chloride,
Anhydr di e and NHydroxy- Succinimde. 7. A nethod for

WQe@WpasIony a reagent accordi ng to clai m lwher ePEI/EP2006/011122
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conmpound having the chem cal formula N3 - SO - Benzol e
-(CH 2)n - COO with n being-@er a natural nunber

bet We@@ls]enﬁ@lda 1Q)tedt§1 @&ﬁ&daa\étgaalﬁeﬁgﬁpound havi ng
the formul a characterized in that

mis 0 or antur nunber betweenl :
sel ect¥® fripif sctaf AN CoRSPBITORYS 1L Oﬁﬁi%lOf}dez M@hY?rd-*e gnd N-
- , andydokgSecdihietidaa protecting group or a detectable
unit.

7. A method for preparing a reagent according to claim 1 wherein

a compound having the chemical formula

N3 — SO; — Benzole —(CH;)n — COCI with n being 0 or a natural number
between 1 and 10.

is reacted with a compound having the formula

NH, - (CH;)m — M — X characterized in that

m is 0 or a natural number between 1 and 10,

M is selected from a group consisting of - NH-,-0O-,-S-,and

X is either a protecting group or a detectable unit.



