POLYNUCLEOTI DE LABELLI NG REAGENT The present invention concerns new
substances and processes for producing themin the field of

nucl eot i dewohnewnistmy. These substances are so-call ed phaspiab@/oiii22
mnetics in which a hydroxyl group is replaced by a correspondi ng

m netic. I n particul ar rbhwivpreEgert LABMente emacmnTcerns a | abel |i ng
reagent for preparing a new 5class of nodified oligonucleotides.
State of the art Various nethods are known in the art for the

synt hesi s of nucl eotides or oligonucleotides with a nodified

phosphat e noi ety. Synthetic (deoxy) oligonucleotides are usually

prepared on alﬁ@b;eger@h@%ﬂnmt&&h@. n’Je@ Abetaes pfnpap)barqa%%&ﬂucm thern
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pore gl ass). Wmefidgsiswhmbradydroxybgrbiiplseeplt@d bhe cosuppondingyniaetic.
cl eavabl e group so that the free oligonucl eotide can be cl eaved off

after conpl et i:ppar@Eul &mewb&[q iPRASEN SYKeNR%I iSbelling r@@dhﬁﬁ)ppreﬁamngd h&t

monomer cont ai,ns group in 15 wh case
di met hox-ytri fiaﬁsO?Iﬂ%?ogegso'i'gg‘ﬂ%%oygffged as the prot ectl ve group. The

protective group can be renoved by acid treatnent. Then at the 5 end
3' phosphor anddfaf thiesri vat i ves of (deoxy) ribonucl eosides that are

al so provided with a DMI protective group are successively coupled to
the reactive ynoup tied@iodsSakrleadvr nn eheharcase thd sti@edd AT prdbedss ye

glr?rgltoh:);]y?rf?gl}éogl}lg%%g%zg“%@l%ﬁ %%1 %‘%h'ly%‘?{m?&%re used in inverse

ol i gonucl eotl eS| .The hosphonate strategy is. also used in
particular to X”ﬁ’i‘ d@ a?wlé?f)%sﬁ%ﬁwhépma@ﬁw%b%é@cmﬁwt@
to preparer addaifahﬁisbl&damhb&pchmrrﬁsttm @H:Ise$)sadv’amlt}0p8restdfai edired b&E&tre

al so al ready noun. [of,.ALe Q&rd'@wg%m%d% th@RF L as PG = controlled

ol i gonucl eot i rifunc materi a 25
accordi ng to PHE gfsss)oF hakisst tﬂ@nﬁméﬁola ig %itiogbﬁwpeﬁtwde%eaw%@gwa sthat

the 3' end (Uﬁae&r&9@1,@2.5cle&i$ie5«;ﬂaoﬂe 8@30«1 drabedd aﬁn;ﬂb@apbortmcﬂidt ﬁ}&lsé n
whi ch the label:tlng I Q4 the 9 PomsE ¢ r{a oete & &a m
li nker are usUa Ty use 6011prepare o] |gornucrl' got i | r %}]nyi at Wﬁ

5 end (US 4, 9bzho2g; dugthxysityll G2)1T) Funsuedy rvrmedt’rrﬁd’l piogestivoawugahhbe

i ntroduced i nbﬁ)t&hw%@y@ﬂ %@ﬁl&e&n@&eahg 30 ngiavinemal THRASAS tHeUS end 3’
5,241,060, US 5

668 6) .or, by .i ntroduci ng,i nter.na
non- nucl eosi chCI"Sip %@PB rga%ﬁéogég }(’Uélbé’ %@f?%%@qm are OPdee with
Al t er nat i vel ya &MT ptaraive lgeopi zdesv.phc)spﬁatwpé@rmbbe t@tﬁéﬁld@@lumwt is freed

postsynt hetic I [ rodRs @bl
Bi ochem stry ;}éﬂQjﬁQéélSs)?%gg[fie %1%%8{89&‘}} @%sq’é(arggggi ?Jgncﬁltgﬁﬁ;t?ge 1

phosphor atf di W proggct edve PRBY Ofaﬁm%?s argpss d@)}mfése(of@%l)c eotide
Prot ocol s for s}(at}hegﬂnu‘eb e}@tphdga}ﬁamqewategs is Glhsapmsed i8, phHouiana Riteskice

Totowa, NJ). 'ﬁ%‘éﬁ*{& %Sethgeﬁﬂ%ﬂ;gm{% “b‘%cl(bg% gl neg) ﬁ?r%gﬂ%g@é:a%i%‘ﬁecﬁo

t he |nstab|I| X es an horlc )
t hi oesters. ¢S§h<aqo§@oame SyORn g o A Op%lreaiiy dfowhaer preparing
nodi ficati Ons nﬁﬂfﬁeaeoﬂ nbeIRAUEIEbn@Bleotides: trifunctional support materials are used

25  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, US5,231,191).
Furthermore modifications can be introduced into oligonucleotides on the

30  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).



t he inter-nucl eosi de phosphate residue of oligonucleotides. In the
nost prom nent cases these are phosphothioates (Burgers, P.M, and
Eckst ei n, Wo,20Bremhem stry 18, 10 (1979) 592-6), net hyqierptomates
(Mller, P.S., et al., Biochem stry 18 (1979) 5134-43) or
bor anophosphat es (WD 91/08213). Speci al -#ononers have to be
Isynt hesi zed i Altghdevelyt anpﬁrﬁmmﬁlemaﬁxphmsﬂhwt& ﬁbiﬁl&@nﬁ?';ﬁmsiyﬁi@&-ic
n contrast cppventional Qsphor. ites.or 10sphona
used to synth@gﬁggggﬁ%gﬁ}%¥Sﬁﬁ%§gﬁg%g§ﬁdigﬁfégbEﬂﬁ@%ﬁgpg?%ﬁH%&EF§E7)
case the bor apobpposthierllinga feitineliei phosrmraeiditnt Apdwee d. dVirdets in
during or al spicaf BRlog9! 10019a} eRbicess SYNONESH SIRYidH EHGuSRAC Akpter 3,
reagents Lhat”reactAmLtquhe H-quﬁghon te or m%}m_the p OSQhOﬂIC X
aci d triester “APASUGH AT VERYEST WET RO JOF BEN S Mo 3t satped acceptance
ol i gonucl eot i desto thhiastabdjty ¢feheplhepbéramidites ymd pespsonhend Sioeyteussed
for this does not allow |abels that can be detected in this manner or
L unﬁ) i onal f g[ QU@aﬂsl;d Qrcaey chrx?pgbw tﬁ@bﬂél{j&ﬁgﬂﬁEHloF[ﬁcﬁth&sfém@§92ﬂ¥<ﬁuced on
ackbone o e .ol i gonucl eoti al.n during ol.i gonucl eoti de
oynt hast s BalleriSteh AORES g F €L R BE i B SR e
(1973) 43-44 deschedgart heospeaididatn (Bfirgarsnbidl.eoid Beksypho$ptidrdhemaeiyd 8,
Er! eslt Er ll\(M t hil@?@p?@—ﬁ)‘ﬂ@@eﬁﬁfpﬁ@méﬁléé&l ey, regl Qteaz.t,%i@{h%gﬁs&?y 18 (1979)
ri-al kyl (aryl).i ophosphat es ic re, ver, .unstabl e 'an
25deconpose. f\ﬁ)%FgégrfR g‘.”,gn PRPSRRALET ﬂe@ﬁ/%gw SpecipopAmALS %&E.mlﬁ%
(1988) 6275-63%6mdesthibﬂktheppﬁaniMmemhoqmoxynmﬁg@ﬂskdéd@hpsp@ﬁhes
provided wt hccﬁwgﬁt%n%hgygﬂﬂbrﬂhigﬁ&hw @L?M& ALRIEC LAY Be AR Ao DnfdGie
presence of alﬁ¥l azi.de. uréﬁg&nor%, t he gut ors suggest that this
principle i s BRASPABEIPUES AP PRRPPAIRREStIN WS Phense dhe DOsEdnodi hiked
on t he phosphabédificesirduen et howtdueddicirdalyi dgrivdicehaltyy pésr ofigonucleotide
nmodi fi cations iLth, L [ i :
have particulgﬁhgpggﬁsgb §Eéﬁﬂ§3%?€?g%V§$§E%@ﬁgh?ﬁ§€@ﬁ§h§%g2§9ﬁhg‘he
i ntroducti on Bfosahqyf padi gitster Althpugh oglf dibgsengneihededsidieto modified
phosphi t esf ( pdslcgoingadotwiet,hilaardthaeﬁtk U&h/@%@ﬁﬁésis%&rhisir@db@ﬁfﬁi’ thif di&es not
presence of sujt m nes, WD .03/02587 discloses the .
P eparati on ofleoRbe Bl G RS e B i e e RS PR S e gty
converte®by @iodatddoani Weopisosphoraskiatat efs thes Phge ugleptidd chilasduring
publ i cati ons gggﬁgagﬁkkn¢nﬁgﬁgaration of nol ecul es which contain a
phosphoram date i nstead of a phosphate residue. However, nolecul es

cont ai ni ng phgsphor am da re, sysce tigl to h ﬂ L i\S,.Sjnce th
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substituted byeagiainesf.a nucleotide phosphoric acid triester with azides such as methylsulfonyl
azide to prepare tri-alkyl(aryl)imidophosphates which are, however, unstable and

25  decompose.

Nielsen, ., and Caruthers, M.H., ]. Am. Chem. Soc. 110 (1988} 6275-6276 describe
the reaction of deoxynucleoside phosphites provided with a 2-cyano-1,l-
dimethylethyl protective group in the presence of alkyl azide. Furthermore, the
authors suggest that this principle is suitable for preparing nucleotides that are
30 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



In addition WO 01/ 14401 proposes nucl eotide buil ding bl ocks or

ol i gonucl eotides 10 in which a phosphate residue is substituted with
N- C103, N-wO2oovosdiSO2R. According to the teachi ng fronrdikEivchdritsl
such substances can be prepared by reacting the free hydroxyl group
of a deoxy nucl eosi de with am dophosphonyt chloride in the presence
of pyridine. 5guweMgrnuclediige b¥RPhALs (@F&m&witmpme&w@du@?w,iodfnein
tlne-consunlngland ungﬁltag e ir the routine synthesis o
15nucl eot i des 6P BTG oS AIEM " e preparation of Acc azi des such
as acyl azides and sul fonyl azides is sinple and known for a |on

time (Revi ew W 8382583 discaseathe pramgainandtreodihehplégonudleqtidyes) which H-
5320- 5374, 3-ﬁh<as?ﬂat3w5ezam-e?r:awy aneaRbefRs phbsyshorepaned from acyl

chl orides or sulfonyl chlorides using sodium azides or from

hydr azi des. usi-pg. ni .. : | i OF e
al so used 1n U5 5%ﬁ%%@?éfé%tlgﬁ?%?fﬁ%%ﬁ%ﬂgv%ﬁ?ﬁ‘g%&%ﬁﬁé%
be sinmply prodabesghpipnrede tisirgd 9b6dPhesraze aeidbet Hovp GRoB artR§SAn I ing
acetonitrile (hMubbstdhidale Bresugbpi@le to Wedréd@adin@ thheniretgryup3i® plddnated
(1973) 2821 7). I pr agn v A7 s A0 DeRepar ed py nucl eophi 11 ¢
substitution of a hal ogen w 821 d&" P O e?erdaryl hydrazi nes. A
prerequisite is 25 that the electron-attracting nitrogen is in the
para or ortho'p#&iEebi Q@ Bt ePreposehetdertids bg&aug béxcﬁfc@r Frepugetides s
ar Ieiolnarmce- Ztra\bhilch agthoptinspiatiee msﬁeslttit@tleﬁ ovitinerd— 0L, ho—-anl, mana-SO,R.
N-al kyl pyri di,ni uge I i i I n i

Nomniet o SATLHERR) IR PR o LSyl LR prepe o
conmerci al |y EpeingaBieelree h)’drﬁéflt&@@%iﬁ%alde@bj setlessitenivilh arHdopspPlonyt
the present |mnendd GR WaSplefdise 16T pyraMheeH3ALRr auedypahel preplration is
ol i gonucl eot | deg_and! o, RLOYL el abeld 109, [EAOGDE Suhl 80, cat S SH
within a si npfe"'précess'tor TRENT preparation. - - "Ehort

descri pti®oh ofudé¢midensreiigoonclecritigs, the present invention is directed
to a reagent having the chem cal structure N3 - SO2 - Benzole - L - M

- X, charact ghé gRgadatioh BaAcc azidds sich & acyinkees Wl gifohd dpidef Bisabbly and
either - NH -, CO - .Pol yet hyl engl ycol,... or. - NH, - ,5CO - 0 W

bei ng a nat urg O"\ﬁ%f et %Béttmeeeﬂgﬁv eé”hﬁ”f%.s"l\ﬁti%’ é%%ee"vca 8{ %%mﬁe\gﬁlé?%dga)
consi sting of 5320NH374, 3.8 and &hd).-TIgy-are aneferkbly spreparpdroan pedtcdloridayor

group or a def@rhAUL I Lising sodiiim QRGeLIFTRM AR sideS Usthg 9k QGled. f rom
a group consisting of DIvlIT, TFA, Fnoc and S Al ky, wherein Alkyl is a

chai n of 20 AL 9RO RsClahe AR bslpte ool B DS 3QsRIPRIN
DE 19650252). Cyanogen azide can be simply produced by reacting sodium azide
with bromocyanogen in acetonitrile (McMurry, J.E., et al.,, J. Organic Chemistry
38(16) (1973) 2821-7). Heteroaryl azides can be prepared by nucleophilic
substitution of a halogen with azide or from heteroaryl hydrazines. A prerequisite is
25 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
30 improved labelled oligonucleotides and to provide labelling reagents which can be

used within a simple process for their preparation.



In a second aspect, the present invention is directed to the use of a
conpound with X as a protecting group as discl osed above for

nodi fyi ng worroetesaaz aci d which is preferably a singl e stgrmgedtnoiiiz

ol i gonucl eotide. In a preferred enbodi nent, such a nodification
conprises steps of 15- reactrng a 3 phosphoranldrte with the 5° OH
end of a nascgidre QbscYAMIELs lenehpi n, and - reacting the
internediate with a reagent as orsc osed above. In a thrrd aspect,

th 1 di 1
e e oae g DS %‘?38” B ity r%%rfé‘swﬁﬁ ExdinErERgee

chem cal fornula N3 - - Benzole - NH, is reacted mnth an
activated carBNone: a@ieﬁ”“llfavi—ng'\dt“ﬁ% darsisrizedan 0O L- M X wherein - 5 -
Nl is selected froma group consisting of- NH- , - 0 -, and - S - |,

X i s either alLprotiekdiwigcigisquifeablyaittet e dtHbl@ ubictyettatedghcolsor —-NH -
sel ected Ty Omea GEaR GORSILSh: qqmatm;qun%ht!&weénhxr%teﬂe and

N- Hydr oxySucci ni m de. tern tively, such a reagent may be

synt hesi zed accor i o the invention b reactl g a
compound havi ¥ ﬁgeec %@W&ﬁf"‘t‘p&oﬁﬂf%{l&\ﬁ *“’?82 701 e2? CH2) n - CO0
with n=0-6 with a conpound having the fornula

X is either a protecting group or a detectable unit.

In one embodiment, X is selected from a group consisting of DMT, TFA, Fmoc and
S-Alky, wherein Alkyl is a chain of 1-6 carbon atoms. Alternatively, X is a labelling
10 compound such as a fluorescent compound.

In a second aspect, the present invention is directed to the use of a compound with
X as a protecting group as disclosed above for modifying a nucleic acid which is
preferably a single stranded oligonucleotide. In a preferred embodiment, such a

modification comprises steps of

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

chain, and
- reacting the intermediate with a reagent as disclosed above.

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

reagent as disclosed above, characterized in that
20  acompound having the chemicai formula
N3 =S80, - Benzole -~ NH;
is reacted with an activated carbonic acid having the formula
A-CO-L-M-X
wherein

25 L is a linker which is preferably either - {CH;)n — with n being a natural number
between 1 and 18, or Polyethylenglycol,



NH, - (CH2)M- M- X characterized in that 10mis 0 or a natura
nunber between | and 10, Mis selected froma group consisting of- NH
- - 0 - Swo2EngX2is either a protecting group or a detrextealsloez?
unit. Detailed description of the invention Fundanental idea of the

i nvention 15The object of the present ihwention is to provide

| abel i ng r eageRtdecid fedin Gafopconsigthd «F - Wpduce -oljqgonucl eotides in a
si npl e manner which contain nodified phosphate residues and thus can
al so preferab S...Th ntral idea of the present

i nvention mask¥39§%§$%9€%ﬁﬂgggﬁkfggﬁgﬁﬁgﬁﬁggghorus atom and to react
it with a reaggﬁt,in sug? a manner that a stable phosphate 20 mnetic
is formed. ActYrYiRglersd (198 # BRIRBHS BEEH SSiHBieud natdsiie éaha iy at
| east one hyd$waxipimidesi due which is provided with a protective group
is for this purpose reacted with an azide having the structure N = N
= N - AcG i nANGLEIAC GultS 2 aBaeh el MR SRERRLAM 2 RErddly &R BRLMOMtion by
acceptor substituted with a re5|%#§,R %?d Ris Fny organic
substituent. TRIS 9 ELGIEE FHRID GGV IR theheBicabiopahlaval ent

phosphorus 25 atomto which a strongly electron-attracting el ectron
accept or group: t+ 80coevahwit +HHaoun€OG! vithm=N)-a&t om Thi s group ensures
t hat the conpounds produced in this manner are, in contrast to the

phosphor am daigh ¢ esRpUREBh&NEWe forgmd he prior art,
resonance-stabilized and are not susceptible to hydrolysis. - 6 -

Thi s idea undﬁhLy%@ghﬁgghkgg@g%kgﬂﬂggmeQMapplied to all processes in
osphor

which a trivalent p us I's formed as an internediate. During
conventi onal ol.igonucl eoti de synthesis using phosphoram dites,
phosphonﬂé’ac?dsngégf%F “HFPE*%*W?WJ&F@H@>phosphorus atom are forned
as 5 internediate products. The first and second ester bond

repr esent t heVinsegcrddt@osigdeip donkistiyes. of TR phogphof usingt om i s | i nked
to a protected hydroxyl group such as for exanple to a

bet a- cy- anoet Riyd &wkyr Hp@iiiivi drdup@rbRiefetaBisugii. bond. Instead of an
oxidation with iodine, the nascent oligonucleotide can then be

reacted accor %%%ﬂ{ thqkhn%§ntlon with an appropriate azide in the

process of 0 8t val ethetmﬁ%nggﬁhorus atomis oxidized to a
pent aval ent atom b

Fundamiental idea of the invention

15  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
20  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
25  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.



covalently linking -N-Acc to the phosphorus atom whil e cl eaving
nitrogen. A igonucl eotide synthesis can then be subsequently

conti nued we 2kevandspitrom the prior art. Stable ol i gonuclEarirdesnarie:
obtai ned as an end product which are nodified in al nost any manner on
one or nore internucl eotide phosphate 15fesi dues. Definitions Wthin

the scope of Thi .@éaeﬁﬂ&trl n@vgﬂtlho&mn&n%e Bﬁﬁneﬁ%nﬁi HeReks@r & deichned
as foll ows: Rpac qggroug ferg ﬂroﬁﬁﬁ a nol ecul e which are
able to reactrUﬁ PhegPhUBr 18 Fonedaian i %f?h anot her nol ecul e

while form ng a coval ent bond. Exanples of reactive grougs are
hydr oxyl grouBsringnicravagiionps, olbgenarleotidedr &athesis hyséirtox phesphpemidites,
di ene, al Ki nenmgh@rﬂf bRy ltiestagi »dltigrd)l!ﬂﬁaleri?r PRABhNE G5OUPrcdedtaledsas
nol ecul es Mh'ﬁne egl mnﬁg o gn ctlvg Qoup of a nDIecuAe
Such that 2 as SAPEIGI AROFTI (DS Syt HES: SPBEcErGh DU y iBiieerg e
partipular n@ﬁﬂpvd@@c@éd&ﬁgaﬁﬁﬁwéogﬁmmws@am isdaked wh tahprotreted dwidrosgl
reaction partggnp ﬁ%ﬂﬂﬂ%ﬁ@m%ﬁﬂé&ﬂﬂH&ﬂkk%uaﬁﬁgxggﬁth&iM%tﬂF&H@étkﬁd

pr ot ect hydro ups ar.e.beta-c

trial Kyl silyl N B o RTURE ey B S he5F T BB PG e en be
groups are trichiterbroacdingltoahd iFmrmoton @Githean ppgopbhte pidetiecthe \peogsoaps
are sunmafg zegdhich ﬁ%a@%"egt LRSI hBARK S ERRRzed- W o FX@ivakhl Y&om by

groups in 30 or anlc SIS nterscie | i cations, John
W ey 8< Sons“q’ 1@%%5“ $§ ‘tﬁ%eﬁ%@ew gy Sﬁ%éea%%%ﬁﬂ
Souveaux, E., Methods in Ml. Biology 26 (1994) Protocols for

ai gonucl eot i @Bg@onjeaydn G’@thd&lamndleﬁrte%bseflfmmkmonﬁmuedmémpe’n fiom elek

S. Agrawal). p¥@ 2@%&@@98%@@&%’&0&@&&&3& a8 an erlrd SRt av(ffﬁch are
defined as carbaﬁkghalqs having a | ength of -

at ons,
| i nker chai ns™¢ | 'So® 4 aPBnQFTW” ém5d§'83"ﬁdP5“F HSN%OWmaw
ni t rogen,1soxygedpessul phur and/ or phosphorus atons. Llnkers can al so
be branched e.g. also be dendritic. Linker interconnect a nucleotide
or a chain of ppugligatides with either a detectable 5unit or a
reactive group which is optionally protected by a protective group.

Within the scope of the present invention some of the terms used are defined as
follows:

Reactive group refers to groups ol a molecule which are able to react under suitable
20  conditions with another molecule while forming a covalent bond. Examples of
reactive groups are hydroxyl groups, amino groups, thiol, hydrazino,

hydroxylamino, diene, alkine 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

25  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, trialkylsily} 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

30  organic synthesis, Wiley Interscience Publications, John Wiley & Sons (1981) New
York, Chichester, Brisbane, Toronto; Souveaux, E., Methods in Mol. Biclogy 26
(1994) Protocols for Oligonucleotide Conjugates, Humana Press, Totowa, NJ,
Chapter 1, ed. S. Agrawal).



In the context of the present invention, a linker has preferably at

| east 6 atom Also preferably, the chain is conposed of C atons,

whi ch may worpaiaioap to 20 heteroatons. In particul ar erdrochzomsnt 522

such a linker ny conprise one or nore of the follow ng structures:

10-NR-(C=0)- , -C(=0)-NR-, -S(=0)2-NR-57-NR-S(=0)2- with R=Hor Cl

-C6 al kyl 150[nRe/SChie feidedas Arisiet @GIabBhkan MR gihSrvnder shersk. tehdenet e

subst ances which Cana@?z@ﬁtECtﬁd with the aid of analytical netqogs.
8 phur

They can for EiHpi8 0P aTve Sl BanerEr R "B TR & eeh: U
spect r oscopy, andfmupbbphpoal dtgmer Linkdrh cithelsaild whndivR. e.Petsechabéralritic.

units are in pack GHk&HnliSoh RUBBHABESEhAiNAF nGaELIRs dRheah8d: Bfectable
optical nethods such as | uor escence .and thykﬁ.SPeCtIOSCO y such
preged $hed

20 f
as f1uorestei N OF hiSaeteEe Patiyf b ot By iPg %4$LEe itePude
intercalators and m nor groove binders which can also have an effect
on the neltink thelsantievint thmpresind seehlianp dsbarive preerelianpletst byptom. Also

hybri di zati ongrRhQsRhoke aFali 125048008 &Ml REML, eShieRh& RbALI up to 20
trival ent phogghorus a¥on1mh|ch Zgﬂﬁan be cguq#ﬁd to the 5 termnal
end of a nucl BOSTPAR™Sr hEFTYaT HECUEMUS: fU0R 2 MG TBIHSSNGT SR 87 FRL
can be used i of bk idloming seokivdes: synt hesis. In addition to
(deoxy) ri bonucl eoti de phosphoram dites that are used for chain

ext ensi om,g t hege-(aee)al so phosphoram dites derivatized with a | abe
whi ch can be used in simlar processes during or at the end of
oIigonucleoti@grg%gﬁ@gsis to | abel the 300ligonucl eoti de (Beaucage,
S.L., Methods |% ecul ar Biology 20 (1993) 33-61, ed. S. Agrawal;
Wj czewski, C., et al., Synlett 10 (1999) 1667-1678). In connection
with the presshfOmV¥éntion the term "ol i gonucl eotides" enconpasses
not only (deoxy) oligoribonucleotides but al so oligonucl eotides which
contai n one ofNRieOnucl eoti de anal ogues with nodifications on the
phosphat e backbone (such as for exanpl e nethyl phosphonates,
phosphothioat@§%¢igp[&hguggggﬁiésuch as 2'-0- alkyl derivatives, 3
and/or 5 am noribose, LNA, HNA, TCA) or nodified bases such as

7-deazapurjne. ILn.th nnection the invention al so enconpasses
conjugatégsanaréﬁ;ﬁé¢§§%gontaining non- nucl eosi di ¢ anal ogues such as
PNAs or other biopolynmers e.g. peptides. Furthernore, the
ol i gonucl eot i dedetestiblsr ehiihy wislersieod tovdmpieonbaarrendirhcant by detasked Wih
Eore nﬁnl- nucl ﬁf@%ﬁcﬂ%@nﬂﬁt&aﬁ n&@mgagaew@cwfsx E} beagiks tﬂ@tsdiahib@ﬂeteagd by
exaet hyl ene col or n = 3. 6. acer,s : "el e on_.
acceptor " enc%ﬁ%‘a@§%§“§?p§ n’?lﬁmé'f‘ﬂ?gzcﬁ}fyg%r WAt £ aﬁg\(}%eﬁ% [?eé%cgatebﬂle&f/m{soare
attract free éieeﬁkuhrpabrsmsﬁn@wnbasumebpﬁemﬁiéﬁWsmﬁhefFmﬁﬁ§$ﬁudﬁaﬁ
const ant ., ThepseseAle dHMEMIVISHERRESEIY SudHlasPRIdrbEithdrh SIRGHERIN Sold N
whi ch the Hammett constant .o ceeds a cqétaln vaIu%#ﬁi 0.50 Al
preferably 0.Bytgky Thepplsp in edFF’{f‘"‘%F‘EF BRABINPTEIBRYe DR TR IBIEP g lso
accept or nust haddirt kffieralohythbendangathdviearwintihviadsk febenstaat iy dmogidbhy
in oligonuclegg%g ﬂ§%ﬂphesis i.e. it should not be oxidized by iodine

it nust be ine owar ds dichl oroacetic acid and trichl oroacetic acid

and 20it nust _be inert towards bases and jn articulq{ t owar ds .
ammoni a and  Phosphoramidites denote molecules containing a trivalent phosphorus atom which

25  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

30  oligonucleotide (Beaucage, S.L., Methods in Molecular Biology 20 (1993) 33-61, ed.
S. Agrawal; Wojczewski, C., et al., Synlett 10 (1999) 1667-1678).



it should not react with trival ent phosphoram dates. Exanpl es of

el ectron acceptors which fulfil these conditions are: -NO2, S02-R,
-CN, -CO Rvopyeroasdz nyl, pyridinyl, pyridazinyl, hexaflpromopehemyliz:
benzotriazolyl (Hansch, C., et al., Chem Reviews 91 (1991) 165-195).
In addition 25these acceptors can al so b&-bound to the nitrogen atom

in a vinyl ogouﬁc&{neamitp% eﬁﬁmeénnomﬁe Ee%moz@umrebh se@ COTRRARSs
that the structur g%?; (§ éerr g ubs cont.ai ns
anot her resi di& WY K HREPT B e8\} éDthla %Od'%’ 5 “@h TONFEP PRed
in nore det ai br mBhenitcondd axptlcpgmaMty rrmsdln‘ﬁsctanofwtoedhe db«mphe@ batldone hrech

structure 30rgf@r Eﬁ%ﬁl@me{%&m{o% Hm&'@rp;ﬁ%m&m%)eme@ Ugat(&cwaw @nd

W t hout an ad nal® resj e term am no- subst|
enconpasse c“( T\VitiNsgy 3 O“P%HFaSn@ﬁéaorétf%?lL%| A caﬁr*i%sm g¢i lF%ﬁé“‘FS

one am no gr ounhwher?edéampmra]m o gm)u:pnn&npn othectredntoun iabsob e fagsea
det ect abl e un

l |
Si X- menber ed h;n %%I@Esaandl {Hkrﬁgms -Eglﬁtd%?ggn}l f?ngaé&ﬁp gﬁjlé megr@&ch s PNAs or

ter ocyc enconpasses CI es Ich are
al kyl at ed on dWesBEPRIMIEYEH: e%we{ Hatthe Haorgy e A1 BOE%?(@@%FCCPHE% to
het erocycl e i thefiagdntioean Exarph@at ofe dhinsreaion-pydldodidid wiMs such as spacers

pyrim di njim er!zqckgﬁésﬁ‘t?cid Q%"l’]@aethgle-mg y'cc% '?“C]n"tHQJ ?Q)téggf (ghain” is

under st ood as ecul al ni ng at | east

two nucl eosi de, resi dyes which are 5' - 3' i nt er-connect ed by
10phosphat e mol'et'§™ oﬁl@fsﬁr%@%m I‘T“ﬁ@m%qéﬁei’ff’g“%é%ftaf‘fﬁg‘“’}t“éh e the
i nvention Thendeesent aitnvelfitt eleciren dpaiscOnd heasarer efgientis hby iHygnhére

fﬂg{ﬁ cal str u%rl‘é{a%t.h%e'pré:ggt mvBRIACL&icernt in pMiEul% emGNBR3LE &F WARY thd
Hammett constant o, exceeds a certain value of 0.30, preferably 0.45 and

15  particularly preferably 0.60.

The electron acceptor must additionally be compatible with all chemical reactions

in oligonucleotide synthesis i.e.
- it should not be oxidized by iodine
- it must be inert towards dichloroacetic acid and trichloroacetic acid and
20 - it must be inert towards bases and in particular towards ammeonia and
it should not react with trivalent phosphoramidates.
Examples of electron acceptors which fulfil these conditions are:

-NO,, SO;-R, -CN, -CO-R, pyrinidinyl, pyridinyl, pyridazinyl, hexafluorophenyl,
benzotriazolyl (Hansch, C., et al., Chem. Reviews 91 (1991) 165-195). [n addition
25  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
30  referred to in this manner comprises embodiments with and without an additional

residue.



L is a linker structure as defined above. In one enbodinent, L is
preferably either - is NH - CO - Pol yethylenglycol or -NH - CO -
(CH2) n wi tWwortedoesswg2 a nat ural nunber between 1 and 18. Har/eEmoeisheriz:
specific enbodinment, L is - CO- NH - Polyethylenglycol or -NH - CO -
(CH2)n with n being a natural nunber bet%een 1 and 18. Mis

sel ected fronTRe g QURNGANSHSiNEd Q]ﬁ( i thbmpasseeQZ =G FREar- orsbranahe@-rzl&yl

20X is either % Hrotectln% %rou a thaH unit. The noieties

linked to the“B&RZBTE"APE™H é)“FFB’h‘?éﬂgrQPP Freit “r?ﬁ“t‘%\o 8@HP|‘§EFPé%CFe<S‘rPrdSr
in a para conbigudrtatiderectaPleefnéirvadd ynkehey are in a para configuration.
In addition, the Benzole may be substituted at one or nore positions

by non bul ky SHbS#int URRESohdkRcibA] Qgemsmw@@ @Sh@@d@ dléi’eenco%ﬁiaraseearse

Lis - (

L BRI R L BT S e e ﬁwt P86l ¥pheg of
Pol yet hyl enegthyduierotiiale ie hmisitive-ebgtivlaveyf thrsefrerrablinivar yyfetdveem 2nd
(Di et hyl engl ygahliang. 6 (Hexaet hyl englycol) Preferably, Mis -NH

WO 2007/ 05991 PCT/EP2006/011122 - 10 - In case X is a protecting
?Boﬁgi hlof(ylt ?I %%L?_Cé&fd%o uf)?gc I.lle %‘r%tlogitﬂ_. 9 mol BC[L)IMTOI' a part of a molecule

( (Fl uor en- 9- y¢<)nﬁ@t11m@>«y-1@a? b@nyP§leﬂ‘*ldearﬁﬂdue88fw}kyre 5'vihertei-no el @d dlvky |
group hasy@ cpmkphh@ngﬁ@yof 1-6 carbon atonms. Depending on the nature
of M different protecting groups are selected. For -NH, 5TFA and
Fnoc are high . S.- t is adV|sabIe to
use DMI. For ? tsagm{lg g)allnvmw“ngse X is a detectable
unit, said detectable un|t may. be a color | abel dye such as a
f1uorescent | “ébeewregepaWﬁ%ﬁ*%&&ﬁﬁ?t%%madrféda%a%w%gt&e cheapER AUt REe

D goxygenin or Biotin, or snmall peptides, all of which are detectable
by an antibodM;—P@@#é%abﬂqTLXPMsJioaahkmdzeﬁoemu conmpound such as for
exanpl e Fl uorescein or any other fluorescent

L is a linker structure as defined above. In one embodiment, L is preferably either —
15 NH - CO - Polyethylenglycol or -NH — CO - {(CH3)n with n being a natural

number between 1 and 18. In another specific embodiment, L is - CO — NH -

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
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 Incase Lis - {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-.



dye which is used in real time PCR It is noted that the definitions
and di scl osed specific enbodinents of X, Mand L also apply to the
fol | ow ng whapsmseiei scl osi ng "synthesis of chem cal | afhelkd0@011122
reagents according to the present invention", "production of

ol i gonucl eoti des isaccording to the inwveamgtion”, and "ol igonucl eoti des

generated witf, @as'e@@% y Pp&egtﬁ’%gélah? au‘?‘?ﬁ fe‘i’éc&g ﬁr&nthgrcﬁgec%%@iltmng of DM

i nvention" Synthesis o reagen ccord he
n

present i nventPEretitEvids b (Trleatasesmh: §F§’6 bﬁwaésylaﬂetéa@ycaéwy *
strai ght forwandd rsthiad, ivherelyatdaylzirfigs Bascodfpoukdgdadardicngoh atdnive

present '”Venﬁfﬁ&d;@g 3'&%%—9 fgf‘éifggenttE%tgﬂ%g‘g&ﬂ[pﬁoa?s L4 Ny N‘iﬁz

- Benzol e - aval nomn In
art from reasdhang Fé’rﬁ)éaff Wghhreredsread +§0rav<a| paBb-S -N& is adipble teEAAMd - -

NH Acetyl . Thisr chentcallkygampodneed s reacted with an activated
carbonic acid having the formula 25 A- CO- L - M-X characterized in

that Ais sel ﬁ?a@gx %l?HRt%‘Rﬂ%e? inQ U]%tn thJ d8or AYAr i de ,and

N- Hydr oxy- Succi ni md ester). erab
N- Hydr oxySuccﬂH‘Prﬁfcéét label. f&zrtherrr%wpéff«* efre radsp yagaebw@éw Bkey Rgogysepi or
case L is a Poloyet bydretiegbyidal all dhehichak deleanigt by sRynpselyelaklabhy Ary

between 2, {1 1} gf. bl enpl e/rggwn@ﬁqh% (HEXRRUDA RIS Mi 2 £REL ST

froma group Gons) is elt
a protecting grovpchs “éefblé‘tréﬁt“@ﬂﬂ %é%nl t as d| scl osed above.

It is noted that the definitions and disclosed specific embodiments of X, M and L
also apply to the following chapters disclosing “synthesis of chemical labelling

n 119

reagents according to the present invention”, “production of oligonucleotides
15 according to the invention”, and “oligonucleotides generated with a labelling

reagent according to the present invention”.

Synthesis of chemical labelling reagents according to the present invention

The present invention also provides an easy and straight forward method for

synthesizing a compound according to the present invention.
20 A compound having the chemical formula

N; — SO, — Benzole — NH; is easily available by standart methods known in the art
from reasonable cheap commercially available N3 — SO, — Benzole — NH Acetyl.

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

formula
25 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 Jinker which is preferably either - (CHz)n - or Polyethylenglycol. In case L is -
30 (CHa)n -, nis a natural number between 1 and 18, preferably between 2 and 12 and



5Sone conpounds which are covered by the general structure A- 0 - CO
- L- M- Xare also conmercially avail able as reagents which are

of fered fowopowiosent hesi s | abelling of oligonucl eoti desctier2006/011122
particul ar, fluorescent dyes are frequently offered in the form of
NHS esters as it is the case for LC Red 1640 and LC Red 610 (Roche

Applied Sci enﬁi@%tgﬁEferaNﬁﬁbetvle%nQ)lsﬁld]@jﬂ 0Qd L 1923?0!9&11 &le ﬂ;@@ @Q%%alnll&ggme

context of the 1 ent i nvent wever un )

reacted fi rsthf’Ff%i{I%’ﬁYVg Etwegéhgﬁie@Y engpycol Q/\ﬁmccﬁé: %agggﬁnqycp at such
conpounds are then available in the formof an azide. As described
bel ow such azlMdéscletasisfeemnagrdup avaysting s f or Oi-ntndoducitmg a | abel

al ready during oligonucl eotide synthesis. Alternatively, synthesis of
a | abel i ng reAgesithecaprddetipgpicapred doyciaylBiuhash agetddabdk. SO2 -
Benzole-L- NH - X with X as a protective group according to the

met hod descri fsde ahays: r%@%hﬁclﬂ%@e Q&Q&th?%é %@w?ﬁ’i qt‘/‘é’k‘?&%@ﬁ X-has_to he

chosen from a_protec |ve F \/\/r]Jé L l;ro er conditions
whore the azi 8 Ao 2seseRmubla e Al te SSrmee ¥ 15k 6t %eff?rs Fofr B S thps
Trityl, Boc, labdiihehyliganetlydtidedHe paesunldrj thgprident d3€) are fBgnaialyesftered

NH2 can t hen l{?let F?&% § WSteL]teiaﬁcatsllylﬁttﬁedcagé Fo?rL%.] [@Jd[\ﬁg%ng_heﬁgcﬁyoe (Roche

group, for exanplec wt

I'n anot her aspeitedoriepreCitnent? §H° l%eooéﬁi’b A3t st 8 QA hén degppisyl tffrtbﬁn
conmpoundsi N3 pre&eR inveBaBZ,0h@velyks) I’Sucl’Céo—rGi)@lndM adré) rénceed Gardt WSHCNB - 50; -

conpounds areg rﬁ%fel—y}\!@(w Jﬂ%ﬁé %e%gltgt( cf%r% %lul;igpyre?]bor Ivgx aﬁjle ll'kdt% oal‘r e

substituted w HRe"c
directly attaehed ausle He A‘F“'yllbﬂ ﬁ’g]OUr b%haa@dqsl WFW@“‘-Q r%ci)’ebil used fOl’

Commerical |y avaidlabl e 1beranesdids. rafeliggn e coBiEh2eRa- COOH or
A S(=0) 2- Ph- (CH2) 2CO0H. The Sul fonyl choride is transferred to the

Sul f onyl azi de t I
acid can be céﬁ%@%@? fsﬂglt“#e Jgéﬁggéliﬂg]o dﬂ%g%gtpteng é{]}r%é%laﬁ?%’}(‘/’]\ﬁ

FR 1455154) . #P1 edsatdleet yWH N {0y 2s awﬁowecgawpo@w i wdt wr{lfﬁ

di carboxylic a&tGbanideide then NBpr&ecQ)ug }Ph»leHaaSO( Gese) bé G}-ﬂ89enm a
fol | owed by conver SI on_of the car 262}( d t ﬁ@oaqug ch e mg lgy
standard met hBESEoREBTdE RE ©n emqyed s (‘E? Qo) c

t hen be react Edscwablh sz B_mmbk PrRfEcEte gfsum?ﬁérlm dlfQCydrai/Elh&lﬂabF@Y]oThe

can be easi al ysgung Resigted IﬁJn@H]‘eP}LHS\TH$Eaﬁ{t$1eJ%e dateetabl a@u%&u&&rbwa
an ex ess 0]

reacting said est

Product i off of d%fﬁtﬁ%wevagm HEgP %eamowfrawl%vaﬂ%x}%ﬁﬁs eIy detter al
the present invention concerns |abelling reagents for gr oduci ng

nmodi fi ed ol i gbmausltririesoitht ihvertian bharmbesschz belstaried ham @rpoupds Bnt

phosphor us deriygt Lvgefb et('l?n—c@gtﬁ@i withl HCL UG-€. gu& <oRpouife @relQa!smy
whi ch PGrepres nt s tive Al? pres 3V I K
nucl eoti de or%'8f eél’?ﬁgg@d%rygélf%‘%l g?” Which gisd Sé'rt\‘ftg é‘tlhlalﬁ?g? xBé‘u?uhd
to a solid phabeeante carboxylic acid can be directly attached to the Aryl ring or via a linking
25  moiety, Commerically available compounds are eg Cl-5{(=0)2-Ph-COOH or Cl-
$(=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-S(=0)2-
Ph-NH2 can be reacted with a dicarboxylic acid anhydride to N3-5(=0)2-Ph-NH
30  C(=0) (CH2) COOH, followed by conversion of the carboxylic acid to the acid
chloride by standard methods. Compounds Nj — SO, - Benzole-(L)n~ C(=0)CI
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-NH,.



B represents the 3' end of a nucleotide or of a nucleotide chain or
it represents a |inker 15is reacted wth an azide of the foll ow ng
structure W8 2007%8®12 Benzole - L - M- X, characterizedTiep2idediithz i s
a linker which is preferably either - NH - CO - Pol yet hyl engl ycol or
-NH - CO- (CH2)n with n being a naturallzpunber between | and 18.

Mis sel ect edphbrQfidd GloBbbh CRRBRSAAGIRE to tHhvention 0 -, and - S -,
and 20Xis either a protecting group or a detectable unit.

Bet a- cyanoet h%l ’er%Et h hle’ Alqlxi't] .ar tSi |yl are R rhj cul ar | Ry eferred as
protective groups g?ﬁlG S R n AU TRt %ﬁ TBhbHates dad BEcns
produced accomadifigd bgemes!leprhdenthiohn arenchatvictehizedinPBat 8 triefdrapddsiiprus

CH3. The pi@EesSS ACCONdinG ireudbe i nvention can al so be routinely
used in particular 25within a conventional oligonucleotide synthesis.

Hence the present, i nvention also concerns a process conprising the
foll owi ng steps WO 2007/ 059912PCT/ EP2006/ 011122 - 13 - b)reaction
with an azide of [the foll ow ng structure N3 - 502 - Benzole - L - M-
X, characterizeg_imp-ty@mt L is a linker which is preferably either -
NH - CO Pol yet hylenglycol or -NH - CO - (Cl-12)n with n being a

nat ural nunber between 1 and 18. 5Mis selected froma group
consisting of- NM- , - 0 -, and - S- ,. and Xis either a
protecting group or a detectable unit. In this case the 5° OH end of

the nascent ohivgoiedeegiredesehaoncapair@ipt her be the 5° end of a 5
term nal nucleotide or the free OH group of a CPG Conventi onal

ol i gonudeot i dg .gheml 4Ly sPEY 5. AR IR AT LY fusRbigk BNASE: RYARSLhts a

linker bound to a solid phase and

B represents the 3" end of a nucleotide or of a nucleotide chain or it represents a

linker
15  isreacted with an azide of the following structure
Nj - SO, — Benzole — L - M - X, characterized in that

L is a linker which is prelerably either — NH — CO - Polyethylenglycol or -NH - CO

- (CHz)n with n being a natural number between | and 18.
M is selected from a group consisting of - NH -,-O -,and - § -, and
20  Xiseither 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
25  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



10 material. Solid phase support nmaterial refers to polyneric

subst ances which forma solid phase containing a reactive group on
whi ch furtwenowk®erl es can be imobilized. In the case@frpoo6/011122

ol i gonucl eoti de synthesis, the support material is usually porous

gl ass beads with a defined pore size, sdscalled controlled pore glass

particles (CPQ . Adainabiysl ¥/1c',1&tof't§e Bl §\9mgQ§§&tQJee to use polystyrene
resi dues and 15 other organlc po ynmers and copol yners (Ghosh P. K.,

et al., J. Indian. 06-218
ol i gonucl eot i des sﬁou ﬁﬁq¢ hnéﬁ S%i%ﬁmgFfé 1PN§“ yntheS|s on the
substrate, glass and also sem conductor chips can be used as the

solid phase shppoinkenuhishiiaprefesibheidsr + dtph&se Supportnermeieri-ais -4

comerci al |y ayaihablie. n Zodhensuppatinbearnbenhauadgby nmeans of a
so-called |linker group containing a cleavable bond to the term nal

reactive dr rotegt.i ou uch as DMr
(dlnethoxg%r|§§¥ d&%§1§&ﬁe&§§%§§%ﬁﬁgt Ogrﬁ?eavgbféﬁh%%d géﬁotes t hose
groups which are hetween the trifunc |ong% spacer and the solid phase
support mat er iat cH15H2 BENEBES ST BRABT RO U e cheni cal reacti on.
They can 25 be succinyl or oxalyl or other |inker groups which
contain a cl eavtl esedét Obberd! of@hhersceitmkigenugieotiges chae ckmovisr bothg 5

person Skllle@nwfatmerﬁma (R8s PRE free®H @boup of o diagdi an. Chem  Soc.
75 (1998) 206-218). Such |inker groups are essenti al for t he use of

t he support teri Lo sy nthe ize ol igonucl eoti des wh

ntended to bo bRl YR BUIEDIE Sudr bl oHERr b e B el B ropper
t he synt he&i smaldrial.iSali¢ phase a@mmrt metepkl rglsrrue| pebicdis bSh&ﬁtﬂC@s vBishifeTon
the surface ofgl Idhfh&‘ép&ﬁﬁimﬁ@t @rrbé‘tltlv@-fgtr@f tohewsint hiegls rﬁ&e&ﬁ’é’s &aﬂebe

duct f
procucti on of el e, a6l ot aly QIS BGRd, T shoRenLgy, Moo

| i nker groupsumsﬂumnsneg@aYVmbuthauhénﬂhpm@nwﬁkoaméhigﬂﬁnﬁképogﬁﬁﬁﬁ

is preferred. Jﬁ@leﬁ?é% SaldrnAReR! i g@@'s'&'p%%ﬁﬂ de SYboes)Snt 06sidRE and
i ncor poration of e

str ctures acc ng_to t i nvent
fol | ows: BA r 8HET Po&'énﬁy;a YBRSFP 25 WEf&ﬁ%%h %hsz A it ShePnSthe
3" - 5" directbgmasanoeectic (f &ef@fgﬁﬁd:i@fuﬁesr shoelibseimagn irhmobMEed after the

protective gr Q}lr?hetg}/s o%cl *g EES%H%T%’[—%S a S %?‘emx&i}ﬁﬁd@ Qrcﬁg;s@ah ®e used as the

derivatives [ at are a rovided wth, a
DMT pr ot ect i véo! oma@e wr@ostue&té@}@h veahyeolid ghpseduio: %ﬁ‘et~5m”elﬁout*bméfé@HY
reactive groupvfireed of the DMI protective group in the presence of
tetrazole. An 10 internediate containing a trival ent phosphorus atom

s Tormmed,jn thi S, BEATEES 1B Al B BIIRAbAL SoRLAAIGL6R, Bh R AN

ester bond " with t hé nucl eo’si es that are |1 nke get er by
the reaction alsavahletinddoahe earminghgeagi Yenhyarpybtegidie AT HedrORY P p@‘?tﬁﬁb’e

which is alreagyp pg@aeﬁt DIMTT t(BRnQhespN9N ani Hikee drbat with useehvabltibend
protective gr can for e y

met hyl , allyl @0‘8% “E”*t’ $rours sé‘wéeﬁf”%% b “eavet %n?hép%(:& ﬁag%gﬁ%gd
conpl eti on of phhwe soppayomatiriebtridden ﬁiehéﬂsllbé’qwﬂphéhﬁﬂb’é]e@éaw WREYCRD

the base pgot %Gtshé/c%;%%paﬁy aﬂd)tﬁé}qldkbhgr@hpst AhicheofR@ atleavabRster bond.

cl eaved. Instead of ‘oxidation with t n ent
oI|gonucleot|é@ﬂPQ‘hﬁhb¥ﬁagﬁgéﬁpHPﬁ8 ﬂ%“?ﬂéﬁﬁﬁighW.8ﬁ*§ﬁ“ﬁ‘§ﬁga§idé
of the foll owindjastCheat Goe 720N88) 2BCRI8). Benzole - L - -
characterized in that

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
30  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



Lis alinker which is preferably either - NH - CO -

Pol yet hyl engl ycol or -NH - CO- (CH2)n with n being a natural nunber
bet ween 1 wododt®s99M i s sel ected froma group consi sti ngcafer2ooblotir122, -
0 -, and - S -, and X is either a protecting group or a detectable
unit. 25at the positions at which phosphate mnetics are to be

introduced ing 99")t)h?15@ulql6?)0ta' g@av‘ﬁgl@']n?kerl Erle?E td QEHI'I@JGWEJII' ;bﬁi h@}[er{' a non-
| gonUC eotl de syn esi s

protecting gr can r.eno afte

and a post olﬁﬁqgfﬁﬂé %WHEJPS‘WE Eeé?#s | abel ling with a reactive
detecable unit can be perfonmed as it is well known in the art. - 15
- Preferabl y, Throdgaibrof a) dligoaudettde apithesisniot thefiprorpgiatiph @f ghe structures

fluorescent npleciigoandintlson feRablidig of the nascent o
ol i gonucl eotide is taking place al ready duri ng the phosphoranmi dite

based ol i gonugl hesi s. nt the, present
i nventi on%gon/gégaﬁ: lffhﬁydsrxéh rat %nn o flm5exF She$| g%c:ndd‘g3 &0t r'de
probes in ml@qquamf@z@eﬂd 4@ mr@fvermqbrsPM"ﬁpr@@mearqumtIyrqﬁeﬂ reptipptoT have

ol i gonucl eoti ﬂ%@@m{rﬂhﬂﬂtetd}rwhﬁ/eé Bfl@ﬁbkMenman@]%§§d@HHat8cﬂ@%h6r rb\a@@ﬂ
i's introduced int JPe oli onuc eut i de

according to HhaINg PI?Otff)Ct FFom ¥ HE Dr 2553’ %\cﬁp}? dyaﬁ%f%g e”d Y: eacg’ reac%ye
| abel at the EOpbsﬁrqedoﬂf e tDi‘éTrPIt@EﬁséVQ)fgrQLhPeIFS the exrmen@ﬂ Oﬁljdhé@tel

10 the I@Qprmreaﬁqle@larel c%neﬁ;ﬁlhg%ctr.w&ntmho@m\f@gmbﬁnalfomhﬁ%m b&gs &
dye-1 abel | ed %Eg‘é horam dite at, th gll1 onu
(S

Gyt hoot s ( Bl Rga 8 PlodREtE Forion wetbapS B B BY 050 4 Lgdsyides
33-61, S. AgraaahbrePuiked stgetls) bylthbetaciiony and attheds"\teehdmﬂ svithar praettout

by using co " | r shitide BhR X
oh o T i P

tritylated hydfPExjre groRphcRiforeryy Eswbl?%’ff@f t”i“vléylg’inéihp
standar d idl i ganudlledt | déssyntiesilsveanvite shaohed adter t fveniigtébmoxofl the

group which 'fl agféﬁﬁ ILoiRe- sgﬁh%s% 19%4 l:é/sﬁ HP&:IB%@ e@?e"\ﬁl‘rof&%gtr%s%gglfe

art for post used or an additiona
(Us 5,002, 885]*“1@5t%thﬂ%fcgg?? Iso qig@vednventi on al so concerns
i nternedi ates of the synthesis according to the
Instead of oxidation with the aid of iodine, the nascent oligonucleotide is reacted

according to the invention with an azide of the following structure
20  N3;—S0;-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.

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.



20 invention which can be prepared before the standard

ol i gonucl eoti de synthesis. In this case internediates that are still
bound to tke s@lsehiphase and are not yet deprotected angd@aaioeoiiisd N
abasi ¢ spacer groups are preferred. CPGs which are famliar to a
person skilled in the art as phosphate -GBG are preferably used for

the preparati mféamg%o@ve@er RWP%E‘QEM@G;{%Q &91 exgagréca' @L%rgéé@nt' lﬁoifeaﬁm

after the 25 nthesis. After etr|t¥fjat|o such
1

are reacted WT ' 'éb"éb%ﬁtéf e BRSEHE robigP e ¢ ﬁ‘iﬁé”@r%’%@n ée"gif &H”gt e
activator: Thghdspharahedite phasplyonudedtide eymiedisate that is formed is
then reacted with an N3 - SO2 - Benzole - L - M- X as disclosed

above where Xciguig c@lﬁm%am &f lt'}‘IE }Jres%3§\%n‘c18ﬁ %BHFe% %@%recg)fam%ﬂtd’reoﬁaas

can be stored e trifunction nlver

a
| abel I'i ng.” ! oAbt Lisertcis SHELPIFL VHEBR Bl Bes Trab Bl a0 Fhenal
during the symtdelsd slighuniesdidd aqpboisphanateeisvashive iproass bel aeabérddbahiit h

an avid accorﬁ't%uf z"rﬂ?tk&rﬁiﬁﬁ%ﬂ&g Ldl\éﬁgb%f@ﬂbw'vﬁttﬂé’ L &hﬁ’seﬂﬁ‘)&@@?dﬂ{ &Sa

are al so comercially avail I'n“an 1 nverse synthesi
strategy (EP Tetws kyovy figmm €% irgraded for standard ol i gonucl eoti des
as well as in particular for anal ogues e.g. for the synthesis of N3'-
>P5' ol i gonuclretkicgesf a &hlabdhethwtpadinrcaithaiinisagf thetst-taralimritnucleotide,

phosphor ug i Sth%I r%@o;%glfﬂ%ﬁ 1‘4‘%9&d¢§1ﬁ Wcéﬁ%ﬁ&&%l %&96&1' f9nd @ dR%abelled

invention with an a accord i nventjon rrespondi ng
phosphor ani di P‘é%‘PB?ré”E%‘FﬁTéF é]P"aI"-f‘?/ %fv ~‘-‘| altﬂf)éuﬁeﬂtidfowa&%t Bgaase, SA
gener at ed w t MeghddabheMolaaglar Bagent?0 4t2®6) 2-6Y St ogtivel ubéslent). | nventi on
The synthesis strategy according to the invention allows the

preparation of 3,08 tM@rs' 8t iOofarld 99@55%%9% Icg8isn PRIy dvatal90 chleas a
i on,

hosphat e backbone. ree o 0 fica
the 2harge of reeﬁtéverfakfi? P%wea? R \ea'?éhgo RaY TEg bQ“FﬂgblF%g‘daéég‘ﬂg‘ém
The preserd i rheantyoal Bricoampassesanyleheriof el Ddifpooundicant s mamigrd
the follow ng, l?%({?ldggw enghh%ﬁ@éa% b%qpa?te&gt t'ﬁ'@hydx%xﬂ gNng Wich A dofy ki ch

20A represents nucl eotide or of a“nucleotide chain or

oH .
Alternatively methods known from the prior art for post-labelling can be used for

an additional 5’ or 3’ label {US 5,002,885; US 5,401,837}.

The invention also concerns intermediates of the synthesis according to the
20  invention which can be prepared before the standard oligonucleotide synthesis. In
this case intermediates that are still bound to the solid phase and are not yet
deprotected and can contain abasic spacer groups are preferred. CPGs which are
familiar to a person skilled in the art as phosphate CPG are preferably used for the
preparation since a 3’ phosphorylated oligonucleotide is formed after the
25  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.

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

invention. Methyl phosphoramidites are also commercially available.



B represents the 3' end of a nucleotide or of a nucleotide chain or
OH and Acc represents - S02- Benzoic - L - NI - X, characterized in
that L is wolzbetemimnhi ch is preferably either - NH - COCT/EP2006/011122
Pol yet hyl engl ycol or -NH - CO - (CH2)n with n being a natural nunber
between 1 and 18. 25Mis selected from-dégroup consisting of- NH - ,
-0 -, and - Sy an 8K § %tl’ﬁ’:k]t& hefat p E‘?’tief:StSH)Qg) Gt 1Qrus@d det eednabide
unit. WO 2007/ 059312PCT 06/ 01 - Moreover &f efr?\?3
i nvention al s 6CHYORPESSESY fwwab% Foriebe G PorTY SRt N
structure 5 CH3 oligeniNleotides aA iDependimgoonitihg ai tnvéndegrhoggerrof ist e

oli gonucl eOt i %@me(ﬁ %mﬁtcl:]ngLl'Eaneddﬁ@&an ed 1DAVE L LAV GHEZ @ RES rdin to

tw ce, times or n on a ter ues prese

ol i gonucl t|@‘é‘““?HFémbl'Fg@[SHHF%’OP@%BEE%’%WE‘FH 'r‘ie“tdh%w&“?“‘@réﬁﬂﬁf“@gfl{’]&e
are so- called inter nucl e03| de phosphat es in which Arepresents the 5
end of a firsPlignmicks Jegeamrhis sellinge rQ 2 2_de

nucl eosi de W {.hifidshe nucI eoti de chal n. Furt her nor e the structures
according to the invention can be |located at the 3' end 15or 5' end

8{ i ggnal:: gg?luﬁlaes%]k €515 stlrateéyhaeaéo%r R tﬁggnr{ftent?on alr'ous%he pregar%{mn 3Fa wide

variety of nllgonucleomdes modified on the phosphate backbone. The degree of

10  modification, the diversity and the charge of the modifications are determined by

the intended use.

The present invention encompasses any chemical compound containing the

foliowing structure at least once

B

15 |
HO - P =N - Acc

|

A

inn which

20 A represents the 3’ 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; ~ Benzale— L - M - X, characterized in that

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

25 M is selected from a group consisting of - NH -, - O -, and - § -, 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.



Arepresents the 5 end of the nucleotide chain and is either
a hydroxyl group or a linker which can optionally contain a

det ect abl ewgroups@nz anot her reactive group, and can be peIeb2600/011122
synt hesi ze a 20det ectabl e group on the oligonucleotide. If the

el ectron acceptor contains a substituentl7which al so represents a
detectabl e UnMorecIv@xe%eaBre@édtQQ%@;bﬁoatldcﬂ&do%anEs@sS Mk AGHREHoR el @ f tihe
invention wt al | abe th the structure according
to the |nvent(@ﬂWF§“HPc?Hé 3' end of a nucleotlde chain, then
25Brepresents the 3' end of the said oligonucleotide and Ais either
hydroxyl or a | i nkdt bound to a solid phase wherein the solid phase
IS preferably contriol | ed pore glass particles such as those that are
used as a ¥|ng tﬁrlg for routine oligonucleotide synthesis. -
18 - deri at| ?he sug t“units are usual | y deoxyri bose for DNA
ollgonucleotldes orl ribose for RNA oligonucl eotides. The nucl eobases
contai ned in the ols gonucl eotides according to the invention can be
natural Iy occurring bases such as adeni ne, guanine t hym di ne,

cytidine, urigdine, derl t.here f Or 189,68 u I

stch as it of peo e B INETstRR L poBRTRER R B Pl RF sRnBER
reagent accor eag carbmtquéomeesém: mhany dimeds o exsarprbel nj‘séahaa@(ﬁa!ﬁvagé’aw
for numerpous g ﬂ‘h%%rhgaﬁu@d@nhé cniel;ﬂmpﬁame PRl e AR nlthe bRgyn usleehid @sreish-
real tinme PCR lThe cta ﬁ§|§?nf S Fﬁeferably a fluorescent dye
or a quorescgnéguﬁﬂQH EREPS S ¥ Pespondi ng dyes and 10

nol ecul es which can serve as a detectable unit for oligonucleotides
are wel | knowh to @Ppeegdieskend e firpt nuseodde andExanpl es of these that
do not Iimt the protective scope of the present invention are :

f1 uorescei ns, Br hodapteaiass thepamdes, sea@idotyradidesithioalbocyanidaeimiand
azo and poly-azo conpounds. The [ abelling reagent according to the

present i nventjon. fRY. e s%gtqrésqcéaf%g%%qnaauwachn bk !%P@Bt ReoPesd

having the structure descri above | | east pne.

fluoresceht |abel §n¢d BB@ﬁdOklsﬁ)ﬂﬁlﬁléOfbﬂ*foslgh £ 25¢ dWiseRt ghdhe 5 end of the
ol i gonucl eot i degoshalestidythwrans of an am de/ el ectron acceptor group.

Exanpl es of such probes are FRET hybridi zati on probes (WD 97146707)

or_so-cal | ed si nol gl abl st BrobER: AVRARLIAEETS | Lhi s connect i on

ol i gonucl eoti de pro bes in whi here 1s an 20i nt er nal nDdlflcatlon

according to I nvention on an internuc sid hosphate ue
are particulably pPe?QFFéthPHX%rWE“%éﬁﬁ%iPﬁ% ?ﬁ@‘?&ﬁ%ﬁrma F%aa@n
according to Hhaxﬂnesﬁmn:bnwmnﬁwonepﬁgsem@mmsmpawmlbuhaﬂiy0u$@¢¢$ﬂﬂa
to producg, dugli.liafebled 2l haamalactiges which have two

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 labet
at the 5° end. If the structure according to the invention is at the 3’ end of a

nucleotide chain, then
25 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

30 can contain any type of nucleosides or modified nucleosides or nucleoside



detectabl e units. Exanples of such probes are TagMan probes (US
5,804, 375) 25 nol ecul ar beacons (US 5,118,801). In this connection

t he presemwoizow@adiion concerns preparation of dual | abeldragb006/011122
ol i gonucl eotides in which a first fluorescent |abel is bound to an

i nt ernucl eosi de phosphate atom of the ellBgonucl eoti de chain by neans

of an ani de/ e}QELKERY ’ﬁﬁ%cﬁigﬁioﬁm%r&}'é%@dlﬂq @O%%@éﬂmqﬁmtc@@bﬁ;@tzgeg &
| de

present termnally he ol i gonucl e

ol ocul es whi i sOraye "Sfhh ol EHRIEPUT mhPhodutSiphar P BPEhair i
are melI-knowﬁ%anwdgﬁekpembsﬁnghedwnvennommanbeehudqmatednmgbmnsdmh
detail by theyf.Qlhiqui nﬁ%aﬂﬁ§ﬁ§met@%d&%oﬁﬁ&hbW%ﬁ%&ﬂﬁ?t&%a%@h%@<h§ﬁ
derived fromthe E L I ? descri bed nethods are to be
under st ood asm8%3§€ &S $hh @hnidoingoldescri be the object of the
invention even after nodifications. WD 2007/059912PCT/ EP2006/ 011122
- 19 - The f dDligwivnigotedeaniebelkdawithpre olabdlent treagand atdvadinpder shandésagt

of the presengy érﬁi\é%nédnoﬁe Jste aHHJﬁan%@N\e ff n%k%q'cﬁ?f&%ﬁt EQE Llﬂmbrn t-he
appended cl ai s i s, under,st opd

t he procedure@OE&t S BRI BT BU B AP r@ el Lo aPe oS gty
i nventi on. SBkanpkes d&xaomph dlubresdentpriquehdnrr emdswld dinrtesaaridieg dyes and

(accordi ng DE,2RLIBZH K ch &r\(esclsmlce):tabie unit for oligonucleotides are well known
p- Acetylanlnobenzoylsdéﬁﬁp |de was sti %

0
32% hydr ogen ‘¢ BYPefes can!eggg éxesq.]t]-?@gﬁ,lqﬁ)t 1@1&&@6@0&)&1\'6
sol ution was &opme@’tthﬁeeﬁohmngnkm rnoom tenperatsur eioddthenes, cyanines,

hydr ochl of i de areliid At AR ANt MBS SERALH 8B Btz ati on. The

crystals were di ssol wat er saturated sodi um

car bonat e sol t|on mas added and the a edoys phase wa t hep extracted
S Do wi £ B AP Rcre AL ccTranE B Ao piRA o sha e nlee USRS
wi th wat ers andaldimed®CRi plobsolbkvirg Bulspleatues dAftilerd steron mipidhh least one

solvents the gesl-ting,pal @QJH%%%L m@%h% a@dnw%mlgg&muaeot&@l&way

chl ori de under vacuumto sr crud ﬁ%

TLGsi | i caonpl B§tTSXHSetTds hféﬁ%n étW O EP Ht EARPHARS |Su REOPFS are FRET
Rf i product ) =Ohy&3idizxxedrplpeots GQKZQZMBKHDIumraeaﬁmkylan@aﬁ&mh&kapm@hs
chloride (WO 02/14555). In this connection oligonucleotide probes in which there is an
20  internal modification according to the invention on an internucleoside phosphate

residue are particularly preferred.

In this connection the labelling reagent according to the present invention present
is particularly uselfull to produce dual labelled oligonucleotides which have two
detectable units. Examples of such probes are TagMan probes (US 5,804,375)
25  molecular beacons (US5,118,801). In this connection the present invention
concerns preparation 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 oligonucieotide. Molecules which

30  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.



735 mg (3 mmi) (2,2,2-trifluoro-acetyl am no)-hexanoic acid were

di ssolved in 5 20 nL dried dichloronethane and stirred under argon
flux at O Wo 20dverngd. 6 nL (6.6 mMmmol) oxal yl chloride warig/adoradiiig:
dropwise at 0 C, a few drops of dried dinethylformam de were al so
added dropwi se which lead to gas devel epgrent and yel | ow col ouring of
the previousl Yhé’“ﬂélfo@a 1 Xt fles 1 The, L kdTs M@%héhh&ér‘%ﬁn@h QO present
tenmperature for n the 'm xture epeat ed vap orated
with 25dichl o%ﬁf&t%ﬁge UHReSEPUAE vﬁr*duu‘cfetmée ue ffdrprpée rcwraﬁ“% Hg is
next step. Examjpreod that modifications can be made in the procedures set forth without
446- (2,2, 2-Tr] V. i - Nyl am nol- benzenesul f onyl
azide To O. 57&!%3@{3%%%6 #ﬁpmf?g)eéﬁfgr%]gﬁenzenesul fonyl azide
dissolveding di met hyl f or mam de wa added 0.9 nL (6 mmol)
triethyla eZXAMpIES (e (2,2,2- 3 0 tritluoro-acetylanino)-hexanoyl
chl ori de di ssol ved in 10 mL d| rret h Ifor mam de was added dropwi se. The
m xt ur e t ur nebxanemes: 4 : Ly ) Sol vent
was evaporated, and the r emai ni ng oi |l was di ssol ved in 10 mL

di chl or onet hane ga(radndnerf)tp a&etﬁmmbemeplamlwrglafaaé whs BtfrredTRigh pOGCH3PI hit e

was filtrat ed /29 dro n chlonde d‘rdLﬁea eg LM% %e;y%pgr gt!‘gl(fi‘l 4O lééu ?J)lg g‘n gvgs

crude oil. Thé d% npoun use gonu c
synthesis. Ei farake ‘fJP@fm Ca%%omrr’@dh’f re@aaesatumﬂedlmwmdecwecwwe

ATT AGA AGT Alds %Ira%ﬁr'bp fier BTN 5@\% qutmﬂ\@(rrg)w&lw)@ 2[)"‘!31 Wagr and a
ol i gonucl eotide s t?ﬁg WF}S carried ol ‘%‘2 dtH scal Onwaa‘;‘Qhe
394 synt hesi z&F™ lr"‘(":‘? STPONAY AT é%'?éa?-’ﬁ HRed &ﬁ&eu(oésé’n Re&eérach)
was used as t trerasupgpgdimesmtiedichlormgthineThecombiend cegagicfpduases figre washed
standard synt trﬁﬁ' @m@ﬁ%@d Qhleal wﬁd HaRm CLpRatke sl Qé}noPhg)&ﬁ@camamtdlmes

with tert. butyl pheno ective 10 rQu s "tac" or

" Expedi t e" Wéﬁ‘rgfl%)["lér‘”@&\ogr‘&?s’ ‘gbe%vr%"reé” E:l?e(d1 ‘%sfkg‘ffdgerd” f SR YEst o

was used for tibld 1S)at66s) eudOptoduttn t he | ast synthesis cycle, the

oxi di zer was replaced by a 0.1 M solution of

4- (6-(2, 2, 2- Tir £l uogpacet yi amga)ic hE)gﬁ&le aﬂﬁdlﬂc@{e'em@t@&\%ﬂ&ﬁ@rwkki:l)

azide in anhydrous acetonrtrr I'e and the "oxidation™ tinme was extended
to 16 min. STHEPHIYGUTY-Ohas cl eaved from the support for 15 h at 55 C
with 33 % ammoni a and purrfr ed by by reversed phase chromat ogr aphy on
a Poros d i goERgnge @: (2,26 trifinoradacas epaneyreende puffer A- 0.1 M

:E ri e:E Ey: amonkigm,AGetakei)i (D, ZVﬁf(rﬁfu/oFH]—a%e | rgmo E)faﬂbrceacscﬁw&re%sso lved in 5 o
rie yam’ronlu acet.ate in water/ace 0
L L N R T T e LR

mmol) oxalyl chloride were added dropwise at 0° C, a few drops of dried

dimethylformamide were also added dropwise which tead to gas development and
vellow colouring of the previously white mixture. The mixture was stirred at room
temperature for 70 min. Then the mixture was repeatedly evaporated with

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

Example 3: 4-[6-(2,2.2-Triflugro-acetylamino)-hexanovlamino]-benzenesulfonyl

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-
30 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



20measured at 260 nm A main fraction wasc obtai ned which contai ned

t he am nonodified oligonucl eotide. The sol vent was renoved on a
vacuum cemvpiziurgesotMALDI : cal c: 11436.7 found 11435. 6 B@Emr2ecbi1122
Postl abeling with LightCycler Red 640 5 Ap*GG GAT CTG CTC TTA GAG
ATT AGA ACT ACT CCT ATT-p 25 p*= p=N- SG20Ph- NH C(=0) - (CH2)5-NH LC Red

640 The resi du& M@%omalswauavdperalemo yeid 1) h/b3(&%&4%%3%5@5?31%&fcgﬁqpﬂund
ester ocne

(pH=8.5). A sol ut.io t Cycl er. (

Appl i ed Sci engé)élfeﬁﬂﬁﬁff@ Qrﬁpﬁr\fgg \%% Vﬁﬁ’a“éﬁ and the nixture was kept
at room tenperature overni ght The mxture was evaporated in and
purified undegxanpze §aypnesadl ¢ nodifis¢ pligoagclgpigdee. As 30det ect or,

a di ode arraqua@@ﬂvmcdetrgmIrfomwansm%t«qmm@lcatc@ﬁa Tangl 625 nm
Fractions having both absorptions were coll ected and evaporated in

vaccuum The 1 i _ ed in bidest. water and
again evar%orgt eé i nsc\glzggﬁummg%llhgﬂigg Z%g%s t hen di ssolved in

bi dest. water ﬁnd | yophi | i zed. MALD1l: calc: 12438.35 found: 12435,
Exanpl e 6: N- DARS GEPUsieptidy Hoeisandyas ahicgrate 970' Y 3¢ Aol ABhﬁ%M
beta al anin Wamﬁiedlr/ssﬂo\tﬁdertllllﬁa\rﬁhlalﬂé iPadspih ehC i GRhNameraandvstused ed
under argon f} I 1.da. .\
added dropwi Seh%&u?%or%m%er%heﬁnlb%}quruenmﬁc@l?s FPR q)can(aﬁ?s «th h%E We} SRS
di net hyl fornaFrﬁmd(éleﬂelFeéeaaaaeDdﬂm%ﬁﬂ|détaﬁweth gasb éﬁwmf—*ty Mppdective
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were renoved by using a rotary evaporator 10and then the remai nder
was tw ce eva . QL ed
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benzenesmfong}]e [ngizer was replaced by a 0.1 M so lution of 4-[ ZTrlﬂuoro—

acetylamino)-hexanoylamino]-benzenesulfonyl azide in anhydrous acetonitrile and

the “oxidation” time was extended to 16 min.

15  The product was cleaved from the support for 15 h at 55° C with 33 % ammonia
and purified by by reversed phase chromatography on a Poros Oligo R3 4.6 x 50
mm column. Chromatography: buffer A: 0.1 M triethylammonium acetate in water
pH 6.8, buffer B: 0.1 M triethylammonium acetate in water/acetonitrile 1:1,
gradient 2 min 0 % B to 100 % B in 45 min. The UV absorption of the eluant was
20 measured at 260 nm. A main fraction wasc obtained which contained the

aminomodified oligonucleotide. The solvent was removed on a vacuum centrifuge.

MALDI: cale: 11436.7 found 11435.6

Example 5: Postlabeling with LightCycler Red 640
5" Ap*GG GAT CTG CTC TTA CAG ATT AGA AGT AGT CCT ATT-p

25  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
30  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
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0.5 nmol Nvok&7Dersyl 3 am nopropanoyl chloride di ssol wedv/Emok@11mk2
di met hyl f or mam de was added dropwi se. The m xture was stirred under
argon for 24 hrs. The solvent was evaporated, the remaining oil was
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[11-1], ( prokongties f aMankHt amibbpalphn@i2Rogtel - 22 - Cainms 1. A
reagent havi ng,t hcal ruct ur - P T I
character iasz ed&ion'%i’? ﬁ%{mﬂhf%méﬁ)ﬁgraﬁa% Erﬁl‘fflu% dﬂdffﬁ?gdﬁg IsagtD ﬁgfcéﬁlg ifé%%%?%
-NH - CO - (cHz)siirgdtundsr Efépﬁ@“éah&"t@fﬁ?eﬂrfh@rﬁ’éf(ﬁb%i“ﬁ)@i)rpr vhRforide wig
i's ﬁel ect Ied fidgila}j ar(gfv@bépatQQGSérﬁitsiuB@qQémlyl\l]!‘ifew drop:a(})f-d,rieaﬂdneth)?bf%ﬁhﬁmide
ei ther selectge r a .gr,o consi st i Q E Frmc,,.

S CLoo A Ky, e SO PP iR BT DGRl Wyl IR Sopogy
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the steps of PESH iWr'i?‘guéle ”eg o8pHorE’dPte with the 5° OH end of a
nascent ol i gonucl eoti de chain

Example 7: N-Dansyl (3 aminopropanoyl) benzenesulfonyl azid

To 152 mg (0.8 mmol) of para-amino-benzenesulfonyl azide dissolved in 5 mL

dimethylformamide was added 0.11 mL (6 mmol) triethylamine, then 0.5 mmol N-
15  Dansyl 3 aminopropanoyl chloride dissolved in 10 mL dimethylformamide was
added dropwise. The mixture was stirred under argon for 24 hrs. The solvent was
evaporated, the remaining oil was purified by chromatography on silica { Eluent
Toluol/Aceticacidethylester 1.:1 ). The fractions containing the product were

collected and the solution was evaporated.

20  YH NMR (Bruker DPX 300 MHz): d6 DMSO: 2.53 m [2H], 2.82 s[6H], 3.12 m
[2H], 7.20 m [2H], 7.59 t [1H], 7.62 t [1H], 7.81 d[2H], 7.93 d[2H], 8.07 ¢ [1H],
8.12 d [1H], 8.27 d[1H], 8.44[1H], 10.47 s [1H], { protonated form) IR { Nujol)
2122 cm-1



reaction with a reagent according to claim1l .
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Claims

1. A reagent having the chemical structure
N3 - 802 - Benzol - L — M - X, characterized in that

L is either — NH — CO - Polyethylenglycol or -NH — CO - (CH2)n with n being a

natural number between 1 and 18,

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

X is either selected from a group consisting of DMT, TFA, Fmoc, and 5-C,-Alkyl, or
X is a either a Fluorescein or a Rhodamin.

2. Use of a compound according to claim 1 for modifying a nucleic acid which is

preferably a single stranded oligonucleotide.

3. Useaccording to claim 2 for modifying a single 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 .



