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WO 2004/ 031405 PCT/ EP2003/ 010889 Substrates for
06- Al kyl guani ne- DNA Al kyl transferase Field of the
woO pwensidoh 5 The present invention rel ates to PEL/APS3/010889
of transferring a | abel from novel substrates to 06-
al kyl guani ne- DNA al kyl transferases (AGI) and
06- al kyl guani ne- DNA al kyl transferase fusion proteins,

SuBétates fradBAlkyIdEinis-DNASAIKyidanefarass uch et hods.
Background of the invention 10 The nutagenic and

carcinogenic effects of electrophiles such as

Field sretidinlvedttoni t rosourea are mainly due to the
06-al kyl ati on of guanine in DNA. To protect thenselves
agai nst DNA- al kyl ati on, manmal s and bacteria possess

Thﬁﬁ@%ﬁﬁteﬁmti&@re{[éhtbytcg?damba@oﬂmsfdrmd & ra?asﬁm ﬁn&@el s&&lﬁéles to O°-
Icn regpalrs ese | esi . ranst.er e .
alBe B A6 Eresea 8. bart OrayERgmae DAV Rrterase fusion

profik, AHAR ReveflQibisyratds\saRatl@int sueh misteede o group of one
of its own cysteines, resulting in an irreversibly

al kyl ated AGT. The underlying nmechanismis a
Badképd @@itHd iiveritieact i on of the SN2 type which expl ains

why not only nethyl groups, but also benzylic groups
are easily transferred. As overexpression of AGT in
Thé lm&h Qiglél nfé%lnhfcahﬁnd&ﬁicrmfeﬁtsro@él%@ﬂ?obﬁl"més sm(ﬂﬁé§ma1lg)§tﬁylwnitrosourea are
a at i r .such as, pr.o i ne carbazi ne,.
mepur oo O akuan of abitaR CiA ol bibtast Rierisaban dainst DNA-
alky/laidrh nizpirfale bndGactaaa posiees a praipinsOlafkgiguasine-BINA alkylransferase
(G0 5 e PREELTEITRIITER At B g posson 0 o
alkﬁa%Q udhine dad guaning dgﬁfdﬁeészwl tgel mka‘@ﬁodgraup wf onge Ma}si awrscysteines,
spostituents |1 n t roup, ., .and their use r -
rosill it 7o e A, i WBeruRG gl & nlEophiic
reagﬂ@‘r efaké 8E2 typemiich expladssswhyt wotankyrhethyingoaps, but alsmbenzylic groups
rugs, Likew s WD 97/ 2084 i-scl.oses fur r A
areRARTE TR At PARTRRLCSRIg & A8t PGB g5l e rigreason for
resifaritette alkgatimgeuby sughyas prodarbezine rdacartbaxias, tefBzdl®®ide3and bis-2-
895 .dj scl.oses_an. ay f.ar ri A o .
chigpetr- T REtesR” PRRRY o oT FRBHERA R Y8e Forgleg e ensitisers in
chéifietabrap) (Reuy etal. dRmog\NideicAcid Res AMST Bidii5d h1672228; 1985). US
LotLnyl ationeqf the AGI.
581007 BraeS P Rient et cal Pl yillole S bs e fBGenavt orove.
andfigiriuse f@Qlepleting AGTNeveals p. tunor cells Biod HAerab)s ingreasging responsiveness

to @m%ﬁ‘g' %tl-%‘t%gleértuggf [ﬁ%&wﬂg,%boéf/%&tb‘?sgclk%ég lfl;l&%t?r ﬁ@ de'ﬂleting

ssue an Or "US€ 1 n screenin

compduirtols represenifify @ ARH24 amt Opbstemaryimetiykpyrimidine derivatives.

radi ol abel | ed fluoro- or iodo-substituted 06-benzyl -

guani nes for detection of AGI and nonitoring the |evel _
DEof99AI3TR 953 isdeaesiancasaay for melasyringieyess oitA@which 2l argthe reaction

v G ] (£ . | N I .

belﬁ\%%\l})g%@é%ﬂ?(%c%@g%q gﬁ% dp%l |¥?ﬁa)é¥ ok %%Wﬁl@h .ﬂ%ds to biotinylation 'of the
AGHL. i gisieduryrallbws thel saparalien of the AlSEoa e strpiavigil cogteshilate and its
detfeefion, e.g. in an ELISA assay. The assay is suggested for monitoring the level of AGT in

tumour tissue and for use in screening for AGT inhibitors.

WO 01/85221 proposes the use of radiolabelled fluoro- or iodo-substituted O®-benzyl-
guanines for detection of AGT and monitoring the level of AGT.

Damoiseaux ef al., ChemBiochem. 4: 285-287, 2001, disclose modified O%-alkylated guanine
derivatives incorporated into oligodeoxyribonucleotides for use as chemical probes for
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WD 2004/ 031405 PCT/ EP2003/ 010889 -2 |abelling AGT,
again to facilitate detecting the |levels of this
wepoynosi4dh cancer cells to aid in research anPCT/BP2003/010889
chenot herapy. PCT/ GB02/ 01636 (WD 02/083937) di scl oses
a method for detecting and/2+ manipulating a 5
protein of interest wherein the protein is fused to
labadiing AGT, abgainAGkcflitate d:ategtirrg the rledvetshmmhi‘s ed.;_yn\ml infcafBerAelis to aid in
t1 at. rrying a | abel, and the AGI fusion protein
re%é@c ngdﬁgﬁ%“B%ﬂa%Xal l'y further mani pul ated using the
| abel . Several AGT fusion proteins to be used, general
ringi of the AGI ,substrate, and broad .
PCTEHE Il (o BPloB 3R Hicledts oop ot Br eelefid sradlamanibuiating a

prajsiefofiinteresttwiereie theoptotelreis deseairtd BET. adDthSWBTBfULioA foréthi contacted

wi BT S0b<ERE SR BB BT b RiR SRR defiserand optonaly
furtiee manipulates ysing tieale. Severl ASIT fusioh PrRASIAG fobeesddNgéheral

fusio r in, the AGTI fusjon. .15 protein I
st AR ot 30T e a2 Vatiensot ey fadmathocs o detect
thel labadlusefahid thdmeficd dreidesoribpdot ein i s detected and

optionally further mani pul ated using the |abel in a
system desi gned for recognising and/or handling the

Sumaiesy of fiibénveatidn cul ar AGT substrates used in the

nmet hod of the invention are 06-substituted 20 guanine
derivatives or related nitrogen contai ning
Théjnveotion-reletes to@yrobthed &ordietdeting asd/bif manipalatmdg prowie beinterest,

i B RABE 1 R g o5 O BRI BT s
pratein isemptaq:tﬁdwithchwaIyAfB'E stilgs trA¢sE, c:camyiﬂ\g}‘ajéb@ efndlla]? G Tfision
: onsi.st _of a. rality of sa .
ot S nd B o G130 BB POl ko Giesiona
for geqpgnisimgyandtor hahdlingthesebelves suitably substituted in
the aryl ring, heteroaryl nmethyl derivatives 25

suitably substituted in the heteroaryl ring, and allyl
The padicular AGhsLbsirateuiisedih thesubthod biithednantivinare OfsUbistituted

o8 e S g R b s
anaj@gmelmreinghgof-abmtitu&mt tshen aatiyated imedhyl detivativasyitabld fogtransfer from

ol B 5508 e R B, A5G o v

mayiepasist gf @ @luralife of samelpmdiff¢rentdabely. cActivateda@athyl derivatives are e.g.
. QG NV j. I t S vel.

IR e S B L R v
suilgblysybstituled é thedistarearyieing, andiallyb typatderivasives seitablysaibatituted at the
ol v SUBHRESL 160 BB Py AT PSSR Bl b ae
linkgfs epnnagting-ajlpbelite thegaryluing: betewanil §ag poallyRgroup mreteedbly linkers

hi : - - GST. fusi ein) . .
w. |§?tf’rga;§l *gg@?ifﬁhﬁw&ﬁﬁé%g%ﬁd A3 ke Ry hiE BR/e rise to
dimeric or cyclised AGT substrates. The invention relates also to the novel AGT substrates

as such, to methods of manufacture of such novel substrates, and to intermediates useful in
the synthesis of such novel AGT substrates.

Brief description of the Figures

Figure 1A: Western Blot of an anti-biotin conjugate coupled to HRP (Pierce).
Lanes 1.and 2: "**hAGT-GST (an AGT fusion protein) after reaction with compound 11 (a
compound of formula 1 wherein R; is triazolylmethyl) and then with a biotinylated O°%-benzyl-
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conpound of forrmula 1 wherein R3 is triazolylnmethyl)

and then with a biotinylated 06-benzyl WO 2004/ 031405
weFonsBeRRe03/ 010889 -3 guani ne ol i gonucl eot i deP&IBR2V0Y/ 10889

be an AGT substrate. Lane marked "C' (control): The

reaction product of PGEAhAG- GST and the biotinylated

06- benzyl guani ne ol i gonucleotide. Figure 1 B: Wstern
guahioe oligonaclgotitte knotin-tb lbeane™EE subsinatd. hanky maRaegkiCagbhtrol): The

P | i - Lbpd Si g . .

o B8 SISt R i S B O BN paopecieonce
reaction product of conpound 60 bearing a fluorescein

Figi}ﬁ%%:l 2Vr1%te?r§ @}P%E? g%}gbqerllti;ﬂ@fecs'%gig%%ﬂ?oq% (ﬁ;&’&l%)%n% a HRP
corj@gsRbd\anti-G3i.anfibedyl (Signa)n t he | eft side shows

i.ght k f. 47 kDa 79 . 10
La{lE Tt 21 br et héw o wBhion pradustaf Eamegund 60
beatiregy a fawesoein Ipbeldindta wbtinAEESIHACIMp&HE dfdormAET 1 ek L is a

j iLth e 4_(c ound of fornula 1 ,
ififl & e SRR C T RRE 81 el alelpyf srolecular weigh
méaBkexs of 47 kiba pnd ThkDahip is further treated with a

solution of an aGST antibody. A: Addition of
PGEAhAGT- GST preincubated with 54. B: Addition of
Fidoiod 2:e Bessrigram ofa sifadeHiB&SMon Esorulditof the refct@Poduct of PCEARAGT-

i Fi . 3A: . \\ést t ith ti-hAGT , e e
oS 40 i TR B R L i
appiiedith ad$treptavidih Bidnote chip.oThe bieip lisofaethert theatadavittoa @blution of an aGST
an{ifipa Aodort SR FRCHS s ausiniratad uth 34, o aeiion g Buffer soluton

(HBST)p dliAdiditibn o QGBEEBédy. GST i s shown. Figure 3B:
Western Blot with a goat anti-hAGI and an anti - goat
I gG of the in vivo reaction product of dinerizing

Figuag®unestein Biot With 4h iadB-hAGTt &itBod et H9BMhouSe-ARP conjugate as a
col,i. .@t tt)@ bot t om fog he | ane, djfferent
seqo @ntibqdy: A8 e hattogy of t ei@&ﬁp@sﬁaﬂ%?f PBPRUNG 43 (aPReYRd of
fortulast whéreitLhiera f@&hﬂ@g@ﬁ%ﬂ?ﬁ% F@sidlﬁ,si.@!;éﬁ%imeﬁfiﬁ? compound) to
&N . Figure 4: Schemmtic representation o
PGEhIl&f'g;af@aSFﬂ‘g%e- hybrid system On reaction of the
hAGT- LexA fusion protein with the conmpound of fornula
.| rejn Lo t hotrexat e iin the presence of a ]
e 315 stispn, b Wi A Saabantisg! bast An 2l SoRHRBTS| ey reacion
prodoctif dihnexizihg cf’&ﬁmﬁuam‘w‘t With tfligion ﬁbﬁﬂ“ HA-"'"DAAGT IR E. coli. At the botiom
ription of the inveption In t esent i pventi on
or 8 T, Birkre5 Sneptifetlons o o (orrhound of [oERER, HivBem L 81 further
-R:08HaKIRRprasidns-doblikdicatedal kyl t ransf erase (AGT). The
protein or peptide of interest nay be of any |ength

and both with and w thout secondary, tertiary or
Figureat: eBctematis represantationan AGTeSazed thrge-bigbvid Sisterdf Oatreaction of the

hAé?—ﬁ)&A fusion protein with the compound of formula 1 wherein L is methotrexate (M) in
the presence of a fusion protein DHFR-B42, hAGT-LexA and DHFR-B42 are coupled and
transcription started.

Detailed description of the invention

In the present invention a protein or peptide of interest is fused to an O®-alkylguanine-DNA
alkyltransferase (AGT). The protein or peptide of interest may be of any length and both with
and without secondary, tertiary or quaternary structure, and preferably consists of at least
twelve amino acids and up to 2000 amino acids. Examples of such protein or peptide of
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twel ve am no acids and up to 2000 am no aci ds.
Exanpl es of such protein or peptide of WO 2004/ 031405
weFonABeRR03/ 010889 -4 interest are provi ded be¢DRP208351010889
are e.g. enzynes, DNA-binding proteins, transcription
regul ati ng proteins, nenbrafhe proteins, nuclear
receptor proteins, nuclear |ocalization signal
intprest & Psqvidaddietow, anadfae ey snzysres| Dmmnmﬁg pmtéﬁ?af‘aﬂscnptlon

oG R0, S 38 M B L o cataton s
proteiagqmsted ¢ .fdcﬂxursx sangbmbngnericcE EPasest ATB—bﬁmMg c‘dé;bétte proteins,

At T
patticalantaiummeompanednts) prowsintsgendimly psed 86 mbek dﬁ%ﬁhit?’ egef and

co BB reiBh 5 Sty O, T bRl G Septn ot merest
préfbiablytiaspel tbAGTUDY why ef & fisker inbich onayetie sleBvad 1. 4h erAPANECE.g. at the

onh 848, S hon R385, b AE Sga GRS b mor v

cleat/atiie by suﬂab&d mz@ﬂﬁé‘d)at ﬂlﬁe mbi@tr&aa@ efdd mt;a@c@ Eféh@vir% NERJTEV)
R gsse ot c _hosts refer
oreffas RSB E e B PSR ped R erdtariela . mlkterablyh, oot or
eumm hoshe. @@eaétkiytkgﬂ@nm&mnﬁﬁﬂén akkgyl t ransferase (AGT)
has the property of transferring a | abel present on a
substrate to one of the cysteine residues of the AGT
The @ ralkytguasine-DNA alkfiiransforasé 5A©rpmass the ptapeptly of atisietring a label

h A Kk
PrRRET ST SR i RielEROPaEE! g AGT fofip Rertgf a fusion
pratein. imr&brr@ﬂ drﬂtmdenm;tmthaAGTaé ad&nown siushan &f-giygladimg-DNA

oW RRLE TACE! g SR o e 55b e b B rove

theydhazé lsyrhllgu anmpaﬂreENNeabmg withan stlestragelilke! RmanmaGT.d esthe present

b Mg whi ch. di ff. b .

" S00lonEnb oA KRGl 580 1B eP y ifg O wio-ype AGT
whipb|reayi diffier byrvirdikddoftaneres mdre emi® axdid sﬂbsstutlbxhs, eletioms érreeiditions, but
o BA Ry o AR G 38 LSRR Mgy o e oo
tha/fgslpap[cgeirrayﬁa' e\/aolbn&mmdbdagbtalhedrby ahemmdi rhodlfm:atlon using techniques

j t h
vl 080 489y SAS105id DS LA a5 o
prqﬁimee@ine@r ngi tﬁ@wqusg knewh o ’dpe%ﬂlkd] persoh @antiloe usikg Motetular evolution

o BEPABATSARE 3| D8 LB DNl KRS s o

e. QSQ@WG(“@% ﬁ‘rﬂtaﬂﬁé‘gSla,er rapreneg?CR da lmtraduqarwamatmyeatwhere in the
<o, RSRTFE s IS LA I 8 B P or
fanmytsag@mysmgaamﬁaffromsetyere\bsmc@espc:R or famly
shuffling using genes fromseveral species. The fusion
protein conprising protein of |nterest and an
Th@élsmnwwglmammmlsmmr@pmf Irﬂereﬁtrmdﬁre@aeléylgmme -DiA alkyl-

tra9EYR8E LS )V\é EQntht@a With G Micubdt Qﬁﬁé’c%& ha Cl}ﬁé ?gabt%l. ‘ ﬁ@%}&&as of

Condi t 1 ons reaction are sel ect

reacﬁ%rt@ré &ﬁlemedt%h $hab the AGE reants withatherseibstrata @nd dasfersithe label of
thetéﬂjﬁst%{QSU%@él%on&fﬁ&@ are Y Wlifet Q&étuﬁraq aPolMd T ab ol teffperature,

at around pH 7 at room tenperatu

-e.g. around 25°C. However, it is understood that AGT reacts also under a variety of other

conditions, and those conditions mentioned here are not limiting the scope of the invention.

AGT irreversibly transfers the alkyl group from its substrate, O°-alkylguanine-DNA, to one of
its cysteine residues. A substrate analogue that rapidly reacts with hAGT is OG-benzyl—
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e.g. around 25C. However, it is understood that AGT
reacts also under a variety of other conditions, and

wao bwge3aendi ti ons nmentioned here are not |im tP(rrgEPme3/01oss9
scope of the invention. 35 AGT irreversibly transfers
the al kyl group fromits supstrate,
06- al kyl guani ne-DNA, to one of its cysteine residues.

ué’nrﬁet lisd sedopd dn@dregecohstaht beify abpyoximatl 10”3%5 ' WAGBubstitutions of

R P v B —
hAGﬂTHg@Iﬁsﬂﬂﬁ-@bﬁzﬁ&ﬁnﬁ@?ﬁ&vdgvgs e}‘ﬁdbﬁ’sl Ecbﬁérl?lrh%s Bken gsed to transfer a
ne e 0 e benzyl ring do not
labg%t%cﬂe%gq#rp& -40f @@tbef’ﬁé ”F‘%é‘bf‘ﬁ&rty of hAGT agai nst
06- benzyl guani ne derivatives, and this property has
been used to transfer a | abe ttached to the C4 of
The fRBShEATL 91 e srkstite sRrbe ehopa by s skiled e ericiependent on the
ap|§Ilr.I:Et=‘r>c§r(fj ot Whﬁzﬁﬁh@ﬁtslbhcﬁv@tarnb? wﬁé’t@l&@ Rﬂl@r'cbﬁﬁtcil%ﬁg ﬂt@@usﬂéﬁ proteln
en Q | on ch e fus
oo B b oo o et BOrAS s hen prtan. The
lab@ﬂéd ARG fugiérTprotein RAhSFUrtned r’ﬁarﬁlb@aﬁad %HIO@H@tecfeH%yl VR of the
tra% ‘ilb tal_hylondedtotoﬁ Protel The
PSRER] BhS el ai7y 5o08EH & RreRu AT FaIPs REsiTerent abels. If the
sulveratepetntdinsimarsithan ofelpet, @rﬂa &#re\ébéﬁdirﬁg Rbeldd#eAG P fusion protein will
transferred abel Jﬂ-[)h L g may consi st of a
aIsB|carngpse Spo[ﬁ hgaﬁ)ge eﬁw iR PVR$ Nosg aptionsfer furer manipulating and/or

deteulief thaelsbeti@hfugionpro@ine t han one | abel, the
correspondi ng | abell ed AGT fusion protein will also

conprise nore than one | abel which gives nore options

Thé partitulat AGT sibstr4ie8 el doehpauAdsf thélfir@akai Ng t he
| abel  ed fusion protein. 15 The particul ar AGT

substrates are conpounds of the formula | R4 L sCH2
R3 XR R1 V\/nerelRl—Bl R2 is a group recognl zed by
AGT as a subst@;ﬁt-eR 20 X is oxygen or sulfur; R3 is
an aromatic a® hét er oaromati c group, or an

optionally bstituted unsaturated al kyl, cycl oal kyl
or heterocyqiyl group with the double bond connect ed
to CH2; RV Is alinker; and L is a label, a plurality
of same of different Iabel s, a bond connecti ng R4 to
Rl1 formng a cyclic 25 substrate, or a further group

wherg?rr_ Ry |>s<_aRglr_0tl})§ recognized by AGT as a substrate;

X is oxygen or sulfur;

Rs is an aromatic or a heteroaromatic group, or an optionally substituted unsaturated alkyl,
cycloalkyl or heterocyclyl group with the double bond connected to CHy;

R4 is a linker; and

L is a label, a plurality of same or different labels, a bond connecting R, to R; forming a cyclic
substrate, or a further group -R3;-CH»-X-Ri-R,.

In a group Ri-Rz, the residue Ry is preferably a heteroaromatic group containing 1 to 5
nitrogen atoms, recognized by AGT as a substrate.

A heteroaromatic group R, is mono- or bicyclic and has 5 to 12, preferably 6 or 9 or 10 ring
atoms; which in addition to carrying a substituent R, may be unsubstituted or substituted by
one or more, especially one, two or three further substituents selected from the group
consisting of lower alkyl, such as methyl, lower alkoxy, such as methoxy or ethoxy, hydroxy,
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In a group R1I-R2, the residue RL is preferably a

het eroaromatic group containing 1 to 5 nitrogen
wa@tma®3i4necogni zed by AGT as a substrate. 30 APCT/EP2003/010889

het eroaromatic group RL is nono- or bicyclic and has 5

to 12, preferably 6 or 9 o640 ring atons; which in

addition to carrying a substituent R2 may be

oxo,resnibs tlowert aﬂkiylmmnsudhdd)ww#ilqﬂhn?mo amy&rrmliob ,Malogen, such as chlorine or
re urther substituents
or SR HellopelBiliower BByt S FiGlomiih ot kP ocarbony,
caaoioyk fowet alkylcardamegt, onloexsikylsarbbngs net hoxy or
et hoxy, hydroxy, WO 2004/031405 PCT/ EP2003/010889 -6
oxo, am no, |ower alkylam no, di-Iower alkylam no,
Lowenalkytisprefdnatlp gkl withut to B.’préféﬂabryifﬂﬁ‘n Qo 417 &BMBEand is linear or

o EESIRLRRuL BB Bt b5 55 obh B Slt, rt

praplyk glctaahaipoogy) oisopropytretiay by egyh Olnbdfera@?/ e kgl |K}‘rﬁethyl
is preferably alkyl wwth 1 to 7, preferably from1l to
4 C atons, and is linear or branched; preferably,

In Iowaealka*the lowebalkyl lgroupus bs asﬂrmdbwreihbefét%(l -wateVbIkoxy denotes

preGRBY oSl rae RS oot B ook Phrielier methory

nethyl In | ower al koxy, the | ower alkyl group is as

Préggrfe a% F1$>n§' Ehe {}c h?téfo\??og’gﬁ {g@é&q gggge%%ggg)‘?onégﬁ&yyplyl,
pyroely!netittazoly), Henzipadazotyl) Ipgrazoigt, :‘rmiaxolyl Bﬂrﬂfyﬁ@aé:ﬂabuﬁﬁw pyrldyl
py%%ﬂ% Eﬂimlginw ﬁ{// a%zmeg(/ ﬁpgqa{n%ﬂ%p#hclaggtap@w (‘1um6Q1yI phtﬁalazmyl

nawﬁmldnydaJDMOyalyl pyinazatihyl] quinalidglz pleyitiinylpndoiwiyl, 3H-indolyl, indolyl,

|so%98§gg%zérzhpr ltetgﬁ%&ég ﬁ%?ng%aazz'o'}g OMB%F{%%%%F%?% or bicyclic

heteraanerhalic grolip R1 6 sedgokedhyom thterg{blép qmrrsimmggjalﬁr_,\yl,_ 8-aTapurinyl, pyridyl,
a pteridinyl, indolizinyl,
pyr%ﬂb?lhéﬂlrﬁlphﬁbl nﬂ%%}ﬂ&ﬁysm ndol yl, triazolyl,

tetrazolyl or benzo[d] pyrazolyl. Mre preferably the
' I is selected
For R e KL, BT AT BB |5 o
pyridyl, pyrazinyl, pyrimdinyl, and pyridazinyl. 20
For exanple the group R1-R2 may be a purine radical of
formula 2 NNRs</|/12 / NR6 N 2 wherein R2 is

hydr ogen, al k 0 o 10 carbon atons, or a
sacchari ¥ et 29 R5 is hydrogen, hal ogen, e.g.
chioro or °bro riphyoronet h§l, or hydroxy; and R6

i s hydrogen, hydroX¥y or Rgynsubstituted or substituted
amno. If RROr R6 is hydroxy, the purine radical is
predom nantlf present in its tautoneric form

wherein R; is hydrogen, alkyl of 1 to 10 carbon atoms, or a saccharide moiety;
Rs is hydrogen, halogen, e.g. chloro or bromo, triflucromethyl, or hydroxy; and
Re is hydrogen, hydroxy or unsubstituted or substituted amino.

If Rs or Rg is hydroxy, the purine radical is predominantly present in its tautomeric form

wherein a nitrogen adjacent to the carbon atom bearing Rs or Rs carries a hydrogen atom,
the double bond between this nitrogen atom and the carbon atom bearing Rs or Rg is a single
bond, and Rs or R is double bonded oxygen, respectively.
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wherein a nitrogen adjacent to the carbon atom bearing
R5 or R6 carries a hydrogen atom 30 the double bond
wheiwesroi hi s nitrogen atom and the carbon at oPCTER20031010889
R5 or R6 is a single bond, and R5 or R6 is double
bonded oxygen, respectively7Z- W 2004/ 031405
PCT/ EP2003/ 010889 -7 A substituted amno group R6 is
A qubsgidtuted| anyin@giaup Rafis II)WBDaIkylamn‘mmf Tetb @ngarisun acmb @maéwammo

wh%gfﬂerécgr@ ﬁ';? }él loWer éflgll&agbo&?/w\enth glt% cgr%(;p a?c}/rp‘s et gcéltyl propionyl,

n- Dslamropmarlaomdxmyln- is0- ontert-butglearbonyl edrtaryitdrsba dg Mehzoy.
or arylcarbonyl, e.g. benzoyl. 5 1f R6 Is
unsubstituted or substituted am no and the residue X

If Ryds nesibetituted arlsebsiituted amlrtdrmld tpg réstuendbrRkctdddo the bond of the
S a,2 s a.gugnine
puftiidBital bevig U Erlin S0pMug T p st douclie 1 <
l inear or branched and includes |Iower alkyl of 1 to 4
R SEERIT 80 gl Bpeg o ol e r g o 1104
caqbpmp;dms Sk medsy, reﬂpyl cmwl suich asawmmﬁyéec-tmylasomltmk tefEbutyl, and

prof ke EBlob or TR BE sl e o periingRi. hepty, ooty

nowhclrldacyld@gm}hemhr or oligoner connected with a spacer
of variable length to the N9 position of the guanine
base. The spacer in this context is an alkyl 15 chain
A speatfasidalniojety Raiin asacm:haﬁda:mnbmnerairmﬁgomér mhyabawtﬁ réﬁspacer of

var%lb)éclghgtﬁ Q@ﬁ%r d“éﬁ&ﬁloﬁ o%'p'“:rlle %ﬁe é‘?rdﬂg" g@%ﬂc‘i@t is an alkyl
chaampr@[fﬂgble rfrem ‘gtoolﬁ)carb}mﬂbmsoa palyethmbndél glycolspagerabolksibting of 1 to

' I roup ster
2005%”@@ g&g%“%ny ﬂ?‘%‘ﬁ%%ﬁr 5 up ’I A ?ﬂ%r % eQP’(ST’ an alkylene
group i—f =l o1 a@nmbm%mofrﬁilgygdballmpo@%w&wefgjydohgrroup, amide group,

th Xyribosyl, or a
©s R{% g@%@g&{gr %ﬁ%g&%@el ng incorporated into a single
stranded ol i godeoxyri bonucl eotide having a | ength of

In the gﬂwtig)g s(,ﬁ gﬁém/ﬁ()%ﬂggﬁtsa 8%{1%&5 ! (#‘mg[%ﬁ/ Igu\% grelncé ﬁcré%sz/ a?‘ E S c%oxynbosyl,
or %@ﬁhgrﬂﬁéxy@swdaemgommmwepnmwrm@e sirandedmigededxyribonucleotide

ha\)M@eé' Pehﬁthtd?Q ??g@ﬁc'gﬁ%‘% wﬁ rg}ngtgée []gr&%@ ﬁ‘%k%%&é??‘i‘{ﬁ’{e&fny

Posé'ﬁ’f‘r%th"htrkia O}tgcpryct@say@%s%equen@e unsubstituted guani ne
derivatives. In another preferred enbodi nent of the
invention the group R -R2 is a 8-azapurine radical of

Partigylaryyprafesred agg campouxds Mhein the group R-R; is a purine radical of formula

2, R, is hydrogen, Rs is hydrogen, Rg is unsubstituted amino, and X is oxygen, i.e.
unsubstituted guanine derivatives.

In another preferred embodiment of the invention the group R-R; is a 8-azapurine radical of
formula 3
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wherein the substituents R2 and R6 have the neani ng as
waledosnzdof or R2 and R6 under fornmula 2. | n a PCY/EPM®N3/010889

preferred enbodi nent of the invention the group Rl-R2

Is a pyrimdine radical of-85 fornula 4 R7 N4 :e:5~

R8 R2 wherein the substituent R2 has the neaning as
wheedin thedsubsiitasnts & and R, Raveathe meanirigeisedefipby forlRsdnad@ninder
ford gar%O R7 and R8 are both independently of one another

W gen, hal ogen, e.g. chloro or brono, |ower alkyl

wth 1 to 4 carbon atons, e.g. nethyl, am no, or

. X s preferably arorral
'ngf%ﬁ%m%f RS A TS e P i il o
forohuzed ur at ed al kyl, cycl oal kyl or heterocyclyl group

is a group sterically and el ectronically accepted by

AGT (in accordance with its reaction mechani sn) which

al | ows t heRgQy t transfer of the R3-R4-L wunit to

t he fusion prdiei AN In a -R4-L unit, R4-L may al so

have the neanilhg of a plurality of same or different

| i nkers RANar Mg eRBpI urality of sanme or different

| abel s L. ZO R3 as an aromatic group is preferably

phenyl anapht hyl, in particular phenyl, e.g. phenyl

substituted by R4 in para or nmeta position. A

het eroaronmatic group R3 is a nono- or bicyclic
whhegiretheubstitgerd Rz has ther meamingg ae definednmdet faomula 25andhisqeeferably
hyt%gé@ 518” ng nitrogen atons and zero or one oxygen

m’and zero or one sulfur atom with the proviso

R; ehdRs are beih $tdepardantin gf ersr dmthexthydiogsn;r legidgroeel. gbtyhlero or bromo,

ol R Y SR A ] e ©

addition to carrying a substituent R4 may be
X i&' BRfs or substituted by one or nore,

! Epem!z)al}/ €geql‘e further substituents selected from

the group conS|sting of | ower alkyl, such as nethyl,
R bg‘é’ﬁf HRXOF h

3 arﬁ] At g I:%errg?nﬁﬁgﬂg IgFH?.{pUgl)r(é{n gﬂtloﬁélﬂpg%stl P@g%@gturated alkyl,
cym | or heferecyalyl Oraup) i$18 19691 $igrically anmyl@cmycally accepted by AGT (in

accordance with its reaction mechanism) which allows the covalent transfer of the Rg-R,-L

unit to the fusion protein. In a Rs-R4-L unit, R4~ may also have the meaning of a plurality of
same or different linkers R4 carrying a plurality of same or different labels L.

Rs as an aromatic group is preferably phenyl or naphthyl, in particular phenyl, e.g. phenyl
substituted by R, in para or meta position.

A heteroaromatic group R; is a mono- or bicyclic heteroaryl group comprising zero, one, two,
three or four ring nitrogen atoms and zero or one oxygen atom and zero or one sulfur atom,
with the proviso that at least one ring carbon atom is replaced by a nitrogen, oxygen or sulfur
atom, and which has 5 to 12, preferably 5 or 6 ring atoms; and which in addition to carrying a
substituent R4 may be unsubstituted or substituted by one or more, especially one, further
substituents selected from the group consisting of lower alkyl, such as methyl, lower alkoxy,
such as methoxy or ethoxy, halogen, e.g. chlorine, bromine or fluorine, halogenated lower
alkyl, such as trifluoromethyl, or hydroxy.
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WD 2004/ 031405 PCT/ EP2003/ 010889 -9 Preferably the

nmono- or bicyclic heteroaryl group R3 is selected from
wQbkbopyswad yl , pyrrolyl, imdazolyl, benzim daroi/gP2003/010889

pyrazol yl, indazolyl, purinyl, pyridyl, pyrazinyl,

pyri mdinyl, pyridazinyl,-dH quinolizinyl,

i soqui nol yl, quinolyl, phthal azinyl, naphthyridinyl,
Prqfteratﬂy(mbymono- qubmﬁo hereycbarylcyuwpm l@)ébleclétiﬁffdndﬂlﬂéﬂyrrolyl pyrrolyl,

imsBeghh é?”g@'dﬁé%%a%yé?";ﬁ&' 'Pﬁiﬁzg@&ﬂvrmw SeHy a%razwl pyrimidinyl,
pytidazivad | 4H- qumealzmz ®oyLinoliyl) lqamalwl hthbféﬁiﬁ?[ %Whﬁ?diﬂy}”qumoxalyl

aulgBe ] guRBihy s e pé%wg{of‘yﬁdr‘ﬁoﬁs@%%“ﬂ&?@f%aaolyl

|soo<amlylsﬂ1iazglypisoﬂydzOWI )thazdlymtdﬁ?dzayﬂfuraiw b@ﬁzo[d]pyrazolyl thienyl, and
sSuc

furs% M% g%mxy Werma%@]blcy@gcd}ée?raﬁwa@UP ischelesisd from the group
copylstindyof pyeolgl, infldazoB/, such 4s ﬁH"—lhﬁbdzol-P-yr behAndBkoelyl, such as 1-

R U o AT o 5 5k e,
esﬂecmly £p)qimndmyll thlnylﬂéﬁw&ohnfﬂsé&ﬁcﬂll}' B-isbquimdyy | (1umollnyl

I enzo[ d
cs AR b TP om: 526l ¥hiconEEShlL UL ot
bemnmﬂdwnnﬂwtb%nﬂhﬁwwa%amtlon the heteroaryl group R3 is
triazolyl, especially 1-triazolyl, carrying the
further substituent R4 in the 4- or 5-position,
In & eptartmlaﬂy bceferﬂéii mmmnahtloy tHe ihedntiod meyﬂmeter@am gwong R3h§tr|azoly|

esé eﬁ’%"g r‘f@f a(fqrmr}ggth? ﬁgihﬁﬁ?%gwegh%%‘i"ltﬁ%gn?r @oqltﬁ)n tetrazolyl
espeqirllyi Hietrazolyl sexaing| tyd furmspamsaiubm 134 ih X &z atbosmon or 2-

B30 e P SraBBRL A 1 bnson, BBl oy sorezol
ca.sylp@metfummer substttthnrﬁﬁyhn 5-pagiton, ak Bys&atzdslyleeaﬂymg:mé Tty

{l ent
subsifient B G5 uSufBT} bt $ieAv, Febeqdly Zrpienyto Srpgrd B8 e substivent R,
in $-u4-t Wdi-pmlﬂmrt prefezalbly R4asition 2 thfengl, tardying feSiirther substituent R, in
p%rsﬁ,iglqrred is the heteroaryl group R3 as triazolyl,
carrying the substituent R4 in 4- or 5- position, and
also R3 as 2-thienyl carryi ng the substituent R4 in 4-

I bhsti.tu
T R L R s R
posiiigm, hod aISQlB:zsaS|2t -théeny! ddrying the sabstifrepbRj Ini By 5-position.
preferably in 2-position, or 1-alkynyl. Substituents
considered in 1-alkenyl are e.g. lower alkyl, e.g.
An ptionally sumtmtedaumamrated alkyl gmup Rsys 1-atkesyl caa'szml_:; dheyfurther

suifler RO 29N ISR i oo M6 ok fyens
Consyielec\ialnk@rﬂyenyl 3@ ¢\0. lower ajkil d.9. rethglt lotvet alfoxynsat uretitoxy, lower

acﬁéﬁ&lbggl 5é/éto Bﬂ%sl,% n Iétgég Icﬁl@ okylh agira?ﬁ%la%é?efgrréé) erhbodiment of the
'nVQDthdeﬁxérﬂ"SMnylor 1-cycl ohexyl carry| ng the further
substituent R4 in any position. Substituents
considered are e.g. lower alkyl, e.g. nethyl, |ower

An gptienally S@bséltUtﬁ?daWﬁaWateﬂ@m@al&dprws aeygoalgleraupwitos to 7 carbon
atohR! [PREMYAted Fr Bpostin®E Y. 1-cyclopentyl or 1- -cyclohexyl, carrying the further

substituent R, in any position. Substituents considered are e.g. lower alkyl, e.g. methyl,

lower alkoxy, e.g. methoxy, lower acyloxy, e.g. acetoxy, or halogenyl, e.g. chloro.

An optionally substituted unsaturated heterocyclyl group has 3 to 12 atoms, 1 to 5
heteroatoms selected from nitrogen, oxygen and sulfur, and a double bond in the position
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35 An optionally substituted unsaturated heterocyclyl
group has 3 to 12 atons, | to 5 heteroatons sel ected

WO c@a0si4dF ogen, oxygen and sul fur, and a doubl BCBPZH03/010889
t he position WO 2004/ 031405 PCT/ EP2003/010889 -10
connecting the heterocycl ynogroup to net hyl ene CH2.
Substituents considered are e.g. lower alkyl, e.qg.

comnetcling thel fmimrocw:l)dkgwljap te mgthyharielChLy , Sdb@ﬂ@ént@&)&hﬂﬂé’red are e.g. lower
hal o

2l Bq. BT Toer Yol et iier abidh ficn Br@e g halogenyl, e..

chlbet.erocyclyl group is a partially saturated
het eroaromati c group as defined hereinbefore for a
het eroaromatic group R3. An exanple of such a

In partieular; e byﬂéongﬂps@stlmtedsmsaﬂméted heterocyelypgoigisl &/ partlally saturated
olidin stitue

n TGRS th Y ko PR AR A% S B AL b e o

suctud hetetowciyl droupsBis isaxatalidimyl, &Epekidllly BKedxago ity E’érrylﬁg the fu rther
o Pl B G, o PR A b S ot

substrate Li nker units are chosen in the context of

A R Rl & BEer BB s Piles ofreetibi g el [ 75 .rral%efysame or

diffatenblabelsdr tediseesutistrateo | Lirket Uhits aré chbsensib lirsd daftéxt ohthkRRvisioned

o BRI R RS B RSl cPUSTAGY, They s
inciEaee ithenscdubildy efthe substrateinftee apdroprate Bolvbst. IMbadinkers used are
ché%lt:gly%gblgg de\/?"trtug] néiﬁlé)ﬁg tog L opl.ﬁgg%c}hggq/ogg | ljggﬁgéjotes not interfere

cons ruct ed
withy mamactmntmeAGT ner witmthermntlom of & ldbet [ Cpeiy st @nstructed such

' oteip comprisin GI.. A .
as [(P5CUeAyeh atsbite bl e Bfloribeelita GBS homPRYIZomula 1 witn
thedusionm proteim camprisirROBGEar bon at ons, 20 wherein

opti onally (a) one or nore carbon atons are replaced
gen, in particular wherein every third carbon
A |Iazefrﬁ4| Isarstrplghbﬁdnrwgchedygan alkylege geoypoyittet toyB@nenkon atoms,

b 1 to 100 ethyleneoxy wunits; (b) one or
Wh%re élarélgn atons are replaced by nitrogen carrying a

(a) Rpelpoapere carbon atamg ard eeplSd dgtjoxygan, lmpm'bmlaramtmmn awery third

carb B 4Bt 5o SN ABAT  HES 430gayercon

unitskygen, and the adj acent car bon atoms are substltut ed

(b) QMe 8?‘6’10? e?ﬁ?ﬁ%ﬁh%\%ge géélag%éz) féb{ﬂ]‘éh cgg}/lnﬁs rdgeé%u%n and the
adjaﬁenacarbp@ BloMsoATe sub@yﬁﬂe@ by ke gemeserung tancamldﬁbmﬁttbn eMH-CO-;

(c) ol%& mo:%oca%‘c)n £8ﬁs Qfe Fgg c?% 8@8 ;q&t Qﬁ@th@ra%je{c%m 65h B¥ms are

y ene, a saturat
Subé?@tqu?w@emr%&n@m an ast@rdfumthan@m,at ed

(d) PleDHntRENENE adficBit GHIHLERE & LBEWIRLY £ tritie Fond, representing a
function -CH=CH- or -C=C-;

(e) one or more carbon atoms are replaced by a phenylene, a saturated or unsaturated
cycloalkylene, a saturated or unsaturated bicycloalkylene, a bridging heteroaromatic or a
bridging saturated or unsaturated heterocyclyl group;

(f) two adjacent carbon atoms are replaced by a disulfide linkage -S-S-;

or a combination of two or more, especially two or three, alkylene and/or modified alkylene
groups as defined under (a) to (f) hereinbefore, optionally containing substituents.
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bri dgi ng saturated or unsaturated heterocyclyl group;
(f) two adjacent carbon atons are replaced by a
waele@ulosidoe | i nkage -S-S-; or a conbi nati on of PGIEPR2003/010889
nore, especially two or three, alkylene and/or
nodi fied al kyl ene 35 groufdd-as defined under (a) to
(f) hereinbefore, optionally containing substituents.
Subglite@tg LaBsldEDEd a@Td.@FPd\ﬂélfﬂIE),&,(B@Qnethﬂlllo@ebakbiy,l ely. snethoxy, lower

acif} oi8” BB, Br Faloem P € floidr & 0 L™ Liet oy o

hal ogenyl, e.g. chloro. Further substituents

FRRELRBASR oy 55 BB ARS8 B B B v
natucalily, octurring aeangine atidgis un‘cotphﬁeatbd irkige lifder\m)elRIréin @aibdA mtoms are

reaeRliby i PR SRR o7 B deired e P83 R S er, part of the
carban lchain off tieralloflertelgroad Rylsernﬁlag&d)lmpa @%ups-(nap(tmggbl)g.%”@rem nis
erein.nis en an
bem %Hﬁ ?’&N@Lgsaéﬁtgogff ?]&arylgglr%%%u c?fagna gm éﬂﬂ?ﬂf’ aci d.
10 A further substltuent is one which |eads to a
i nker

Oy e RER R —

grdupc &t partiatlarthisaubstituent amitohrengins Iocatedrat adatisbd diem ddjacent to an

- - -.Ni t |l NHCO-, .
anfitordle8, 8O0 TSR G SRR Lt 6% sostivontin
polgethylena glycgjrobaip, e.Q: iGH2grob eOFﬂ)H{-OHttﬁnmbbhéByl)-C& I®ther [lahoto-

. onsi re,.e.g. enac ,
o0 AR e S5, SRR BE iy ABBERGL b pveion
glydedrdeviwativees. A phenyl ene group repl aci ng carbon atons

as defined under (e) hereinbefore is e.g. 1,2-, 1,3-,

or preferably 1, 4-phenylene. In a particular
A piebydenergioup replacimhearhbre atengrasufefined finddrifey hereinbefore i |s e g 1,2-,

1SR Pl Ty o R By S b e
sulysdi utec( b @ nignecrodp, and,ecmrmm witteothboieplzcements|as nyertioped above
uné’%g} ﬂNﬁ) CSHg (ﬂ)"’aﬁ‘# gfgq?p}rgg’erﬁ é Rglggmb?{é@ %?%IH]IS e,g 4-nitro-1,3-
phenyigsehgoh-a5-in ACO-NH- QH2-41~nrbﬂweh§4pbelwlermﬂ6H(@§3)+O}CO- or 2-methoxy-5-
nltroq'gp% 1Jﬁ%t g\ﬂ{ﬂasﬁn %r B é %’tl’ﬂﬁz %Ylklﬁgq e%e%H(CHs) O-. Other

articular e Prent present
pargpidairinkediments representing ah@toelegvablelljnkerﬂma)el @ nRd;4qMenylene-CO-

CI-WC@ ﬁ%-ﬁ%heé%ﬁ%ﬁ?@%ﬁgﬁ%nﬁ CH(OR-CQ- 4phenylene- (an
a"‘%ﬂb@ﬁ%@n?bﬁﬁ dlmﬁth@(}'51 ﬂ1menﬁmcmz-@rm1dmyetmbwl Doiety). A
sat(ifitel Wn@%yé?é‘d"ﬁ oaﬁé{}&?&%yérouﬁegﬁﬁhgr&%% e%ms s s defined under (e)

unsat-ur at ed ene grou ['aci n
herginbgfers ﬁ@@rlvﬁ%@m @éqloalhsé rad@ﬁme@bqrsatdmm Mefsarably)fmm cyclopentyl

or @M?hg@el w;/i l%bh'l 3 Bﬂ) ?3:;@169&@3&9,'@2 , ﬁ"fiefo(? E?é?ér)ébfyﬁofbyclo-
heny eCgr@l@g:pgﬁtcyplgh@(ylepeglelng’lurzg;atur@ed prgefre‘r-acusmyz position. A saturated

or UnsAturted BI‘cy&]SQQWI@r‘@grogﬁ r@ﬂlﬁﬁ’n%oa‘}b&y Qﬂoﬂﬂee?éydeﬁﬂg 'ﬁ ge)

unsat ur at ed - or in osition
herSt!?bﬁfPrQJ'ﬁ§§f'Yﬁda‘?<§ﬂ bW@'?é'kﬂéN'lbyﬂ @rrfeczg;;bmptorr@paa@lsmgg bicyclo[2.2.1]
hegtAEROBY €152, 2168idree Bralasly 1(£Dicyclo[2.2.1]heptylene optionally
unsaturated in 2-position or doubly unsaturated in 2- and 5-position, and 1,4-bicyclo[2.2.2]
octylene optionally unsaturated in 2-position or doubly unsaturated in 2- and 5-position. A
bridging heteroaromatic group replacing carbon atoms as defined under (e) hereinbefore is
e.g. triazolidene, preferably 1,4-triazolidene, or isoxazolidene, preferably 3,5-isoxazolidene.

A bridging saturated or unsaturated heterocyclyl group replacing carbon atoms as defined
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her ei nbefore is derived from bicycloal kyl with 7 or 8
carbon atons, and is e.g. bicyclo[2.2.1] heptylene or
wheayoba)2. 2. 2] octyl ene, preferably PCT/EP2003/010889
1,4-bicyclo[2.2.1] heptyl ene optionally unsaturated in
2-position or doubly unsatuRated in 2- and 5-position,
and 1, 4-bicycl o[ 2. 2. 2] octyl ene optionally
unders@) berainbeforenis 2. aterivedinorn andosdiuyaten BetetcaéiAdroup & defined

B T TN T T

hetaemafdyb@bop with 8 to GZ@Ioms i1 @l of G, arp hefepoatbing selected from

. -trJ ' i soxazol.i.dene referahl ,
nidgh; SAB805 S 6. AEBIERINY ERF B Sefehroturancay,
dioxasediyly mbmholrrmgglé ng?%rqgggﬁzﬁsiggg?ghéagmz Bﬂﬂrﬁyﬂgﬁuranediyl or
' under
22 F% e oo BRLRT Loy o e R AR el e 9. an
a- bef-durecysyl o o-gr Gegyrarosglehoislyd  under R3 above, e.g.
I soxazol i di nene, preferably 3,5-isoxazolidinene, or a
fully saturated heterocyclyl group with 3 to 12
Cyalicsubstrdctures th aimkdniRatneduoe the melcealkp fixilsiktly eetnﬁiéiasﬁfe@rby the

e ul f ur . r.rolidinedi
bt R o YR BB i sl e eB s etripestion rate,
mmrtqniltdrlammjwyd labellingeapliogitbnst hi ophenedi yl, preferably
2,5-tetrahydrof uranediyl or 2,5-di oxanedi yl. A

particul ar heterocyclyl group considered is a
A linkercRais ipdefenablye straight ghaiamlkykene groupdwifrut &n25ydrbor a@ms or a

soBEn{ AR K BAR PN A T cBlgpaotacra

to ting aronep RObynairBEIFCHE or eCaCabioapb&ndisenyiréferrad Bl stvmghﬂaham alkylene

o 08 18,2 5P TR0 SHBTBR 8 i B i

funstiest eNHEIQ-, and tarayingha pobiacieavdbiey sunumitge. gmnnmopheriyl t IE)thher

pre;f%'{léégzﬁrg%?%rﬁchggmﬁ?l%rrs @?mﬁlﬁ%@ gpélyﬁglﬂﬂgg g@/ %le G/p §F5to6 ethylene

glyepituniis and glkglena gresids whereirocarhen g’tomamré@e;ﬂgrcmi byG@iGetbonds, and
E ' [ .

furﬂ’il'él'(c%f@&eg %{bgﬁtgtev?n ngbd Rg@%oar gthdngt ?&@ér\%ﬁ%@ﬂgﬂ BRACRed linkers

hat@d@tﬂﬁltlfaﬂwlka) sirugures whetejn aripk acarbloXaynider aadiodether functions

| i ng a phot ocl eavabl e
reJséek%&'rr?lkI%B?l aé&'g%g%r}}???opﬁgwup Further preferred are
branched |inkers conprising a pol yethyl ene glycol

A ;%rrﬁ&xl%ﬂ? \%eofertré’d fhiek B(Y)tsec{‘?cr n@t%ﬁé’ih a r3/'e"m§ eg?&gz & 1lf)yté 4B%arbon atoms

grou erern car n ato are re
Whﬁ@mj to herrbon atgmstase repdagedi bypxyodrs ohe or Mjb earborpatams are

reph%@fi %lbng WPEAd @Bﬁtnaﬂi P&Le @{ il REh&diva aﬂﬁ@ﬁmhélg}iﬂescarbon atom is

have dendritic (tree- ructure erein
'enﬁﬁpﬁéyéW1@@h§mW#mﬁU@ﬁher functions replace carbon

atons of an al kyl ene group. A particularly preferred

linker R4 is a straight chain al kylene group of 10 to

- Angihecparbi@aryrsaierred inke duds a siaiglt chainealk groapref H te 40 carbon

atohRR A6 R4lly RYbSHYIEBE By 028 ﬁ/h@Felﬁ L 4%e) ‘F?Fé’rgan §¥Wa@rr§placed by oxygen

replaced by one or"two 1,4-triazo ene unit
ang @%QFCQNP\F@FRP" AQMHS B[t N re@l@&ﬂ‘li by Biegemr bon atom i s
repl aced by a 1, 4- phenyl ene unit.

Another particularly preferred linker R, is a straight chain alkylene group of 6 to 40 carbon
atoms wherein 2 to 12 carbon atoms are replaced by oxygen and one or two bonds between
two adjacent carbon atoms is a double bond representing a function ~CH=CH-.
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Anot her particularly preferred |inker R4 is a straight
chai n al kyl ene group of 10 to 40 carbon 30 atons
wWopikosahi y substituted by oxo wherein 3 to 12PCHERN3/010889
atons are replaced by oxygen and one or two carbon
atons are replaced by nitrdgen. Another particularly
preferred linker R4 is a straight chain al kyl ene group
A Iimker(Rt mayﬂfaarqaommor merecramevdralifisrent2aliets, £4. dao 00 saﬂhe 158 different

e en and .one gr two b
el R RS, B BR6 880 et R pRECHSr o oo same o
dlﬂfemmmelstl ng a function -CH=CH . WO 2004/ 031405
PCT/ EP2003/ 010889 -13 A linker R4 may carry one or
nore sane or different labels, e.g. 1 to 100 sane or

Thd Ila‘b‘eEpa?rﬂL of fhelebstrate nam)aé bnmhajy tAodensidiled ﬁfe&!rﬁdlip)éndent on the
ne or two sane

t
anfitspiat BhPionisi ESion PHofBis ntancRl, EaBeiSayihe <& ek hnat the labeliea
fusicnprbteircib easily detediédsesepliidiédfior fits leheir@intert e el &belsiddnsidered

arg s RBE ararneDle shyetiungags MauhS RahdReis feamfonsgent o the
Iabfell@d' ﬁlllon rpedtemranu&)r emels whictesig ol #nipulatieg eeartision brodsth by the

PhyiteL AN PSRBT RS e e TP A HERR b ateh . 85 o proten.
the environment of the Ilabelled fusion protein and/or
ExpRBEY 5 B0 iLo A A PBrCLoREA GO0 iR B AGoroBhare: = Grohophors,
magjpetis probebt ¥ comttaso chagent; byadldmi:tlk/aib&dbgﬂéd inbRclilesa adlecule which is
ude

onB Pl &t € sessTBRIES S B C2nzble s sHES RGN BRing 15 & PRtther; a
mahegleethaics pnsﬂyetaalrto mterantw:&smtherela@aobculas replibirarg of motdcules that are

| ab | l,ed | whi ch
susggfecn IngRRGIN SarhSRRBEeF oBabfup Snid S e Srgrftpiniing to
othiar mrbiea:glets;oa mofszulenetich i chbalsie bﬁgeﬂeeaﬂri@mydrwyﬁﬂdipalGMan exposure

o g eEStpll Motae Sl Riet s A SR b s gpae o

geherating reactivesadiaalsoper intadiatibn aith |I|ghtcap1mtﬂsemaléchlte green; a molecule

co@%eﬁﬁ ahQ&g#e%qg esroé{? gg@%g&%& ?g@@g? Bglgengla\{e%psggﬁ a microtiter

plalte)orl-mzaoalmbrdxsown ltxathese swﬁhleaisn ¢he art;reemuenteic acid or a derivative thereof

cofBIbe FPRR BB PR B e A5 Re Ag orer
hydrogitrbic mulehulagvmlnahemhnane-@edm prapertidse alli@nd@ecule with desirable
ené}&%égﬂg%”elnnﬁcﬁtg} Bﬁ%‘?ﬁ%l él%pg{tigl dr% rﬁglg&% %D#g%gihgl tatggnb(i)r}ation of any
of m;ormrtjﬂsdusteldrahmet qufwmarpriaﬁala:k es]mantnomdwmembefare with the
ex&ﬁ) Br‘? bfa ?éﬂ'lcgacﬁvel)glaggﬁédvr%lbiﬁﬁe.it P@Eﬁ%@f&w‘é@%@%tﬁels‘% FreasrPg_ctroscopic

er goi n ase-palrin ement ar
prafpes, amddnqjeCLdes]whlch avelersppaybdfa mcélglhnnr@llrw péir whlch is capable of
i p [ onol ecul e with
Pl hg 358 b e ek ity B U Sl proper i es:
or a nol ecul e possessing a conbi nati on of any 25 of

Wﬂelﬂ%é)fa‘ag ﬁ'aelﬁJolr%rﬁ#?éj aaéh? opiﬁ)rrgf exc@%ti@rlﬁoell %Q%h@a&tlvgﬁabel or

ment |one ereln ore wt tion
therlkgi driestionds by standard eeeamsladapied fo tb@s!@bqb aad whether the method is used

in WS B ivod TheHRERGA 97%9@&&11p %&’*ﬁ? e r@ﬁﬁca‘ﬁ%@&ﬂ Vﬁﬁrei%an fluorescent

are one part of a speci air
prateip £bFR) wiich is genetlcally fused to a protein of mterest and allows protein

investigation in the living cell. Particular examples of labels L are also boron compounds
displaying non-linear optical properties, or a member of a FRET pair which changes its
spectroscopic properties on reaction of the labelled substrate with the AGT fusion protein.
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specifically binding to a partner, so-called affinity
| abel s. 30 When the label L is a fluorophore, a
w@hooenephore, a magnetic | abel, a radi oactive PEDEP2003/010889
the |like, detection is by standard neans adapted to
t he | abel and whether the-fdthod is used" in vitro or
in.vivo. The nethod can be conpared to the
Deagiding an therpropértiesief the &zbel I, Ith@ﬁmmqmbteﬂﬂoﬂtpﬁisﬁhg(pﬁﬁéﬁh of interest

anm%iaf b8 BH&ﬁ fé)laénéc?ﬁﬁ ngéf% aﬁ?eglﬁgt%lﬁtf frﬁn ﬁ@%t%tég |pg with the fusion

prateip comptising Aﬁé’nphyealrea‘dylb&@ﬂashéd tareesaiil SQphert @Ren entering into

R e T Sy ———

AGthQSIOB padein &s e spliccsypporie The éebebmay &8 @nk drerertofg specific binding

pet, 30 PO B RS it ool el el R R Sipmorsitrer

CO\[alQﬂﬂEIOf by snybthehmehabeh specifidtending pain corisiderédnis e.g. biotin and avidin

o GEBHTE SR 0 7y R 2T BB P2 B,
otheebeing atjackiedto theesdiid support. |d?unlher axamxﬂm ofalngds é{Gﬁ/lﬂi@iNonvenlent

bin?*rr]\p g@g%ggcg?@ﬂ&n ?t%?? g QA%‘FﬁO e?b H;gp or ;ngijﬂ%f%}em? elgé.AQ:?tags or
r ea&ﬁ\tes?rublsﬁfaﬁsﬂsaiIOngAﬁé’moweame deawombéaebntsbeh SubAtitlient with a

corpfiSrRieR fhEhdhel Gofl PRk SRR o skl sURE. DRSS of such pair

of neaeityersubstitugrite Bnd soraptEmehtany fonctianabgrioap bee é.9. drhide 204 iadtivated

e T T T T
dlpalar elidpadditios reaspom\antine andandtber arsimb éunctibnal Ig&)dpl realdting with an

| I t
2 o APk ea B o st CsBiteh b Fearb¥us il Revative
givipg ”BQBEI\A@ athidewionds, mnﬂencqmbmaﬂanden(m the aat. sol i d
support are e.g. maltose binding protein,
gl ycoproteins, FLAG tags, or reactive substituents
EXWW'Wf®C@W§ﬁ@§b$®d§Hpm¢ Factd.@lasssurfeess suchlas glass slides,
mlo%’c*?éﬂdlété@ Hnd'¥ ]yﬁglhése eﬁ{gﬁ&t ﬂ{yawtfpﬁc{ﬂ% |&r98 gﬁlymers (e.g.in

surface o
the;ﬁ%lm of begfls); glarmicelly I‘QQK#J&Qd wmnssrfama @grmliosnehwmdey tantalum

perftéb&?é 6rqwlur9ro‘ﬂﬂ<ﬁhea6l9%|§o gherﬁlgélﬂlemgﬂ]ﬁeoaﬂe{a‘@lﬁr?a%es Ceaé% Sble metal

oup ormn an am azl
SUrfges H4ahi asedalthaesilyer suifagest, Igews@iypaitaahmgyaou/@aslmtungmGT

subsRaes iy théWbé‘ g%&f‘ﬂ agfé@ﬁ E@ﬁ' AL rd‘t%iﬂf { tlagf 24Bved manner,

reacting w [ functl ent "o
partigigariy,through Sa%ttm@v 2nde pelis-syippert rﬁmgsanbnmprrodenm emromawseDNA
micea¥iaP8 of 4sSystd? skt nitiédfesbonds, or ot her conbi nations

known in the art. Exanples of a convenient solid

support are e.g. glass surfaces such as glass sl i des,

WheRtHa 186 ii§ BapdMibiEsonePH Flg ?éélch@é’}a%lc?%n s@h ﬁﬂaﬁ&&fradicgls upon

gartl cul ar, functionalized pol yners
exp

Purgd2as pxiepted aindls \thergener ?“”éd ragicals @afsth!leﬂ mvate the. AGT fusion
proféirislefé%llds\sQKb&eproieﬁéttﬁé% wPéIBéé)&(Hleﬁ'mzé)f ﬂ1et XC ruaon Sproteln

or also chemcally

a"owmg)%o ABiY dhenile! these prateins. Fxampies ofskieh lgbelsiara tsthered metal-
che&w é@tﬁ;ﬁéxesl thé@f’@ﬂlﬁeMy)drcﬁM rﬁ@i’&él@ {)@H @kﬁ’ésu?ep%t I-‘iz'd}%néggcorbate and

trates, may be uSed to a

chr esSYch as @%g@hl@g@ﬁﬂ@g@@@&%p@wl radlcals upon laser irradiation.

The use of chromophores and lasers to generate hydroxy! radicals is also known in the art as

chromophore assisted laser induced inactivation (CALI). In the present invention, labelling
AGT fusion proteins with chromophores such as malachite green and subsequent laser
irradiation inactivates the AGT fusion protein as well as those proteins that interact with the
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25 particularly through spotting, on the solid support

representing protein mcroarrays, DNA m croarrays or
wa@eeoapsi4ed smal | nol ecul es. When the | abel L i BCUEPZDS/€10889

of generating reactive radicals, such as hydroxyl

radi cal s, upon exposure td5an external stinulus, the

generated radicals can then inactivate the AGT fusion
AGI0upipn prateip ima tlml-donuelIe:drmmiespptlaﬂye‘eﬁavémmbn@ére Thi® method can be

apﬁllegg)%tffﬁce{)i\fdg%r en¥ gl? (0] ﬂﬁg@g{aﬁ iJr%tgms }\:Asrrgqi%rg & gpsesyar@w%lty of the AGT

fusicmunfb@lrmw beeldhmirﬁed assteh by eittedr aemcﬁmmaégimﬂs bhtaht proteln by a

sp ik ol U inhnbid oL RS SRS ety eeoyfiscap-

ele$tnenhqneamjgeie ohpyl ldeﬁl}ﬂcahca'dmfgbé slea‘{imhprbwirﬁfragrﬁérﬂéi Vlatsleﬁé\”atlon and
ores. an ers to
P L e

degﬂadatmphore assisted | aser induced inactivation
(CALI). In the present invention, labelling AGI
fusion proteins with chronophores such as mal achite

Whgndienlabald. submelgudathdt asme crossinkatd athérqitotemacé. gV@hfbfecule
as .t hose

L LA P M RGNV L T -

to thase pxGiiciénidn te aot, coetiadtingrsuah tdbetled AGTTsUbS R 8RN AGT fus:on ,

profif 8L erd W Sfer SRS U bR TP e et oss-tiing
of the é\_GTrifusi!oo peotein wwhhrrﬂstnytembtlmdmrol&ﬁ' viaftiusiabal. Thiy flots Gieen

ide?lﬁiac%agtgrf%ﬂtﬁé ﬁqué']]ﬁ m?éjr%g(m%y Iﬁ‘ll th Z\Gﬂd ata@(r:\t | é}glpg l.g &‘sa rI]_tfcs>r ;%foto Cross-
linkitigsaxp p@albanmhehondsoélea[spedzlaallassectmf ardssghkmgeml latbel ©Ns a molecule

20, t of. i,den [ Lon of e
whiE Bl AP RSBl el BRI, G iR rotof The
chesrieal struéthte efstbndimess may bk eithempysenetpieat (amedimyrsy br unsymmetrical
(he@r&’&iﬁrbﬁé sequencing by N-term nal degradation. Wen

t I g L is a nolecule that can cross-link to other

proteins, e.g. a nolecule 10 containing functl onal

Otf‘%F %B@I% Lké&lgld@%cfg?% %r’Eer%?re fﬂl?etrérY $s, Sgllaségf Géon capturQQreatment,

ers known Of I CT ent
nuc@mﬂg%pr ¢ligouni¢rtidae.¢. é@r se(Faddrassingahips, peﬁtlbe,h(ﬁlelc acids, and

e s R LA R T 1

VIVOo Oor in cross-1inking
of the AGT fusion protein with its |nteract|ng protein

A pHtiidulbPSomdRelie wilh o%sﬁ‘éﬂlﬁ %#ﬁ%&bl&%& Eﬁ%% il Ht%fpeﬁleg is

rote| n iInteractin
metlhgtg@fage LMethotrpxaie i %ﬁ@ﬁ'ﬁblnﬂhg inhikitergpf areeenz,ygxe dlhydrofolate reductase

(DHFR)Z @jéhﬁﬁgﬂ@ssof fbin @ﬁ\%&éﬂl \%Esf’@%ﬁ{ogg%attg g?@ﬁg# &Eﬁt\%ﬁ known class

the label L is a nolecule
of sgrpglied z&h@m!t‘@b@ﬂw@r% of dimgdizationt (MRS fUsing:fusiom pretsine of hAGT with

the I?JNN—@ihﬂ'lng Ebﬁlalrﬂﬂﬁm Eﬁ& a dﬁ%@ ;%‘%6 it the Waﬁsglpﬂgﬁeﬁ laQ?ﬂXatlgﬁ domain

her synmetri cal I unsynmetr
B42(tﬁéli‘%{”dﬂ‘( Habeling OQU‘GCHAPET fusippeiratein withe cerspeundzof éorfrata 1 wherein

L |sfh’(é!!%ﬁe@@féihb@ée%ﬂﬁéco@%@("@%@{rﬁétldw frtﬁé‘h,gé?tﬂé&ﬁ fusu?n protein and

L r eat nent nucl eoti des™ or onucl eot |
DHERBA2 driore Rrotsiry leadlingsto spatial |pae<lrnw>fd+eesA@@chﬂ2 amddsubsequent

stimulation of transcription as shown in Figure 4.

If the substrate carries two or more labels, these labels may be identical or different.
Particular preferred combinations are two different affinity labels, or one affinity label and one
chromophore label, in particular one affinity label and one fluorophore label.
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netal chelates, e.g. platinumchel ates that bind
specifically to DNA. A particular bionolecule wth
walemunozlabe enzymatic, chemical or physical proper/EPm®83/010889
is 25 nethotrexate. Methotrexate is a tight-binding
i nhi bitor of the enzyne diHgdrofol ate reductase
(DHFR) . Conpounds of formula | wherein L is
Thmprdsmt mxaﬁtmnbaﬂtrmn@rdvilietsiaenembd tkabBIMGT asston Mbteins both in vivo as

el 85 RS TR VL S ARG Mt HSRhRE kel g n a1
compammanusexa cethas welldé oHAGHFESioN pd@ténmpcltmtg@ls@ Ithd)éxn@aéllular space.
e 1n Vvivo ell

v ilapéfibe BEREAEL Bieiem bt a® oheBulke e Beprami red to The AcT s

meMitmalee pro%in Lmore spetificily @pidstnd membeshetgicteROthel AGT part of the fusion

il TR RS b, o B prans: &shtaiheg o e fpigpiasmic o

theoéxtrtaeawamﬂe&#%@pldsmallnmﬁmam stinmul ati on of
transcription as shown in Figure 4. If the substrate
carries two or nore | abels, these | abels may be

If thel mbtllicgls donedn Vitrey lﬁéﬂabeﬂlﬁg oPm‘etfuﬁuh protdin e&ebé etther performed in

t d ff t | abel s,

oo R bR e o et RrBRos oS s " °"

particul ar one affinity | abel and one fl uorophore

| I 004/ 031405 PCT/ EP O 0 -16 Th
1 thE BBetiod 8 {508 07 WG PLR R PGS e Goa i oHBA Spdotespus AGT of the
hoﬁ@admﬁa@eopslpte&enSntbet:ctbulnn IV theceraisgemgeis| AGTS of the Yibétrddes not
acqet k3 Aple Rt of R sefuctingn 8 a3nodraeihe igbeling of the
fusigsl protes iefspd¢Hic. flusmammpli‘amtcmllslse gnan htmnag, rhmdd‘l er rat cells, labelling of
endelen B A e SPatRES din v 0RraRaR vieRe 1B nlfaripts eling of the
endagenbas AGT asavell &5 oftibAG@Mdugioropretein posesen rpblend, keaddn KGT-
deiﬂneﬁ{ ggl%egecgg rlfs{egr otein, the AGI part of the fusion

ro a

ern can ched to either side of the
nenbrane attached to the cytoplasmc or the

In %é ftlﬁﬁg éébe@{ ég?eﬁmft in F t(l)d?'l Rafﬁ\rlm?sr%gn]bqrtﬁqf of 6‘? etrlpzllg‘nng the interaction
of 4 gandidate cmnpq)lmdcmrhbtaey efl candidateecdnarouads almd a 1digetedrbtein or library of

er RIS, el PP Ak B b e i i s anc
progaing, deygsrancitergetsf theadrep) érrsgnalifmelbeulenarayenteins. AGThioparticular
melted or iR Riol MBI AGA Y Bierali S HHLABTEBHBHsed & DNAbinding

a]%enous AG host es no
domainf kyitagaciintior fatéarior an iagtivation domlamltaffa ttamsmpjllndsiam &he putative

pro?é?@ﬂr?&to? tt]et {pst aﬂpfé J)Hliﬁﬂarﬁ)f ﬁrl&?elrilssis Hl?éndocg eﬁﬁ&lo“?lﬂ% bﬁA binding

specl
dornaln roatthq;@twgtloq detvegin pibe @fansmpd@gmmnm a\%y |a3‘unct|onal transcription

fac}%g%éh P%e ﬁcgﬂg? éms gg{‘n fgg;ﬂ A%@tet %H%o?dlﬁaét#ottﬁ% ﬁ\?/%@f;n is a
candigiste, porppRHnsi o llb@@ya@f cangidatsl cempondsweuspetted o interaetimg with the
targe? sLibdihM@Sor&aBsBRcdss Gthe (f%ﬂdlh&teaco 8[1!1(? bt fra %‘? 8§r1id|d4‘t€

present 1 nvention provi dete m nin

Commt@daéﬁm@rpartcsﬁ the subaitiate s ep depefarred mtheuﬁﬁTawloofprotem On
trarfsfdtdhée AT 1G8BR BHINIR(s RSy A8 targeBbanls(s] Al 8feialliled with

the candidate compound(s). The interaction of a candidate compound joined to the AGT
fusion protein with the target protein fused to either the DNA binding domain or the activation
domain leads to the formation of a functional transcription factor. The activated transcription
factor can then drive the expression of a reporter which, if the method is carried out in cells,
can be detected if the expression of the reporter confers a selective advantage on the cells.
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target proteins. Exanples of candi date conpounds and
target proteins include |igands and proteins, drugs
wa@ea4ozmget s of the drug, or small nol ecul es aPCI/EP2003/010889
proteins. In this particular nmethod of the invention,
the protein of interest fugd#d to the AGI conprises a
DNA bi ndi ng 25 domain of a transcription factor or an
In particulat éroboditoerts rthe methdd magp invbipe ione of motofurthdihsteps such as

I ln target_of .the subs ces or |ibrar
o it oo Bt Rt isi S PR nE B RSP R AL hroet
sulosiamae(s)or the activation domain of the transcription
factor in a way a functional transcription factor can
be fornmed, and the | abel L of the AGT substrate
[n aspexifih @gnipte thedabehlLdnd dary ora Blologieaidictas smalPmPRYNI tR4t binds fo a

vel yideited hrgtlf ¥, A VA BB )25 SigRBER Rl expected to express the
unlendvat tammﬁroté' hy is fusdd dathe awtvationtdnzin of élf&’fs)truﬂfon factor and the

AR PR B P BB NEG ST substret

of thedmsashtion torepriizly $uchisdabglldeadstoshe RaRAtdrsdiRFuhtt®dNal transcription

t subst
feciheif pelie xuanseh ot e Rase nieRibEbsre uhiSisiarast protein Y
presentia tinzicPNA bt and foeedBTthe bothiation pombial Nf gunbfexbfe%s.on is

ool BB kIS 1 S S 0B S S S50 e gone

coding fordhe taingdt ptotein ¥cofitin g of didkctive Mblecwde tar Be &iéntified.
transcription factor can then drive the expression of
a reporter which, if the nethod is carried out in

In & @irther sperific dxamgletthe tabal L fs 4 liteamad chamicamoitcllée The I|brary is

S W KT EC T NI

undgriin divosonditiortshd harmdar’ge’cbm’mm Y is/fiobebtothe activation domain of a

trafw%:rnhr&i faé{rc])? Qg? ﬁ'n%ﬁétrigis fgg {%Cté ﬁﬂr@ l'griﬁlaé’l tacgqqg"n of a transcription factor.
Addlog;ummda(str?tecnaerg Gl Ilbrsnyhﬂt:bermeelsr)omp@uhds ma'dq;)&r:ﬂwé if@rmation of a

fungffn(gﬁ"trﬁ%%cgigtliﬁrg@?({% {!ndbg Sg{pvgss%nyo&lﬁhghed %a\z%/heéa he'lEbel (i.,e.a
corppeurgi in the chemi@ilibraint) bindg tofts tdngetcpragaml\é,imsedhto_clhe iastivation domain.
" GRS B s ABEES  ehARMARLE 5l RERLERA et orary eacing
to thg grawth ohtne hdSécanﬂlGﬂdeBtlfbdsed to the DNA bi ndi ng

domain of a transcription factor. Adding the AGT

substrate of the invention conprising such a label L
In the gase wheneHeis fadrondiconmeating &4 taRe farmingla ¢ychnswsipts, apreferred

I S
corﬁﬁoJr@% e ﬂ/‘&ﬁjc %ﬁ%@g@@eﬁ%é ltrt@étgéﬂgitf}’onH ﬁt&ﬂ% %aa t?on‘@hc%hﬁectlng the
linken Ry tﬂaawmmgrmmRyaad@flrreawde:tformmie 2adn bycita pneferred cyclic
I
t%g’g?n?é id b re%ﬁékﬁ;&%ﬁr(r eg?%ﬁbng&ndes e SUp). ?%etc)?yrﬂ)o%@ b%ﬁ\é |¥c.eorporated

B ost’ carryin
intayp ﬁlﬁlgle agéwbohg@da@wg pryiclaciide havigea lenath eﬁ 21’[0\9901uc(dwdes as

detgféégawveb"rﬂf%“cﬁlbéf@cmltﬁ§ l‘Ha?rt])%‘?Prt chgﬁnﬂztah)r ﬂnﬁglﬂec} S0t Hjaft ft can be

further Speci Tl C exa
det@ﬂéﬁﬁeélﬂmﬂwr@cfbﬁ@éore #Ra lahalr Ahy Ch@nlcelxp@djfumOm of SUbstltuents might

be BPlﬂE%hH\e)f%'iurH%q%ilbﬁéoeéjocﬁ/@'?m%‘% fhat bind to a

known drug target protein Y under in vivo conditions.
The target protein Y is fused to the activation domain

In tR& c8se where L is a further group -R3-CH2-X-R+-R;, the substrate is a dimeric compound

leading to a dimerised fusion protein on reaction with a fusion protein comprising AGT. In
the subunit L as a residue -R3-CH,-X-R4-R;, the meaning of R,, R,, R, and X may be
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transcription factor and the AGI is fused to the DNA
bi ndi ng domain of a transcription factor. Adding the
wGaiwegnsve carrying the library of chem cal cor@DEPIIS3/010889
| eads to the formation of a 20 functi onal
transcription factor and gese expression only in the
case where the label (i.e. a conpound in the chem cal
iddritibala\rityl)thé)baémbspbmdihg meaaing e theratherignoup RyReX—@l?z-lggl?representing a
jvation in.__|f gepe expression is coupled to a
ho%@?ﬂg{% Q/red?fged‘\g/'i}ﬁ'fegﬁeés,en{"ﬁg%Betﬁﬁqd&??ﬂ' es of the library
leading to the growh of the host can be identified.
t he case where is, a bond connecting R4 to R .
MGE piefertpiCert Fomp UG for ™ SKHIRPT SE Bl SRporiaed inthe
Exaimplesycl i ¢ substrate wherein the bond fromR4 to R, is
a bond connecting the linker R4 to an am no group R6
as defined under formula 2. In such a preferred cyclic
Methudutstaf magufaamré of r}mvel fsubab bhiesand olte@mais déseéxteiausb an o@ecl:t%f this
. = D-2° - deoxyri bos ei I ncaqrporate into a single
invg o, i PelfeB Y PRk G b i caeReB Ag beft produce the
pretfer_rcf:lﬂsu1us|triairee_to(i‘j tﬂ\esinmg&ﬂfaﬁelteﬁé brssiiiey hltaTeTt’fHeﬁ)w.f In pgrticular, the
. . qon eqt | e.further c c ied so _ .
invBR AR B B g eind SHABULT Mhs CrliedGrity & asrain ¥ is a
redctiteeleavifig gravippeigcan ammbinfune edli, ireftedwits hicbtpblisd 8 fBfthula
HREHIR,RT G A efta oSt Eﬁé‘h{?ﬁr@ﬁﬂyﬁgg?o‘éﬁﬁgu% it LRinb AR amipulated,
e.g- R@ elabigraloirpf tRa JinkdrdR samd&ir tiad iatroductionl ofa fabel ICOARSHHAE ely, a
I [ igreri sed fusion protein on_reaction
corBurECtigiobRud el BSaliopetZh i Reshroind BB 3GBRR ¥-CHeReRe
L, WhersindY isesledviag gidBip (43- heléyenRar a preeurseathiergpf,aindRAe rdsaiting
, 4/ 031405 PCT/ EP2003/ 010889 =~ -18
corftioftffls rFRY rfiplatath # 4 0Y SRRP o el RGP e o iBs inker R,

andfooihp irdRctiot-afledatidL, representing a honodi ner, or
different, representing a heterodi ner. Mst preferred
are conpounds of formula 1 shown in the Schenes and

In pRriedarbibd inventidrecoretsangtheds ofivharhbatturefof naval balsdtrates carrying

t i [ I

fd B8 AP bSR30 cP Ll oo
RrRmdnHi-R:-Raavharein Raisea pdigisactionsl residbe savipy tebucrenbrieaeactive

' _ ¢ : . .
B ST S ot o amin
sulihydrvh hiplorer carhowy.nEurtherexamdlenloéreaictiveegroapepare Micidel abesptors such
o bR P ion Bl oG5 Mo prti
Cycglﬂﬁ'ﬁtﬁgﬁ feastionsoarmalse in¢ided-isustBaienssoor dienupbites; szides, nitrones,
nitrﬁ&&’de%?%cetﬁ@ﬁest, gﬁ%éﬁ%';ést' i ng compound is further

mani pul at'ed, el aboration of the linker R4
and/or the introduction of a label L. Alternatively, a

E ST 1 R R e ALSKDLS g e
outgr $rbg(s Pig kol ed resigue; ifar the eliachnent opsuitabiedabels arerlintfed only by
neaediefind bl S nASTBREA B IS IEATERUPBR i ny
compaiipd or pepgent used to build the substrate of the invention. Thus their selection will
depend upon the specific reagents chosen to build the desired substrates. Examples of
functional groups which can be provided on the outer sphere of a branched residue R4
include fluoro, chloro, bromo, cyano, nitro, amino, alkylcarbonylamino, arylcarbonylamino,
alkoxycarbonylamino, aryloxycarbonylamino, carboxy, carbamoyl, alkoxycarbonyl,
aryloxycarbonyl, carbaldehyde, hydroxy, alkoxy, aryloxy, alkylcarbonyloxy, arylcarbonyloxy, a

carbon-carbon double bond, a carbon-carbon triple bond, and the like. Most preferable
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and/ or the introduction of a label L. In particular,

the invention concerns nethods of manufacture of novel
wGauiwsnsves carrying 20 nore than one | abel . ACI/BEP100&010889

synt hesi s proceeds through a core conpound of the

formula R2-Rl1-X-CH2-R3-R418hkerein R4 is a

pol yfunctional residue having two or nore reactive
examples dyshideiamioe, hyldexyr opaho (a tatat canbexy foxetign)esartdmeyc h

caﬂ)raﬂiéﬂidé '?)E‘lalt’:? onyc%%)cﬁ%qogﬁ ot?onpeasm fhydryl, halo or

er exa ctive groups are
Mchael acceptors such as nal eimdes or

In éérﬂéﬁflgru ﬁeg{a?gft%rre# g&@ﬂ%)t i naﬁngﬁﬁgeggal ll%%%gﬁig \é'?)ﬁ'ggy of labels L
makas usel eﬁortmgohalbsamteelledmrmnomhl grtmpbj iSash a%hbﬂ@%f protectlve groups

| i des ce nes
allcﬂl‘/é fo? ra%ccﬁerprﬁg%(tm&s JB’% aﬁﬁ r%ﬁas(’egrfu% loaglﬁ}é gbtughcan{@ further
cheres:aldymampulaied eithet tocaitheli a ddbel fodt ordoit 1Be wﬁﬂi@i@bﬁbrﬂﬁf fé@rther extension

of ‘ﬂg%gﬁg.ea?éfgﬁriiaﬁr%ﬁgoéécglhpigp%gp%t t 38'% rﬁrﬁ\%lgﬁéﬂ ﬁ,u i3 ‘ltﬂehc,aqan be chosen

by tiresy skitled indhe supmubard etgn shmnizgiaed inVEVWIGrBemasid PIGIRT Wuts in

PRIl Gy o BRBA D sl RIS b Rt Vot

depend upon the specific reagents chosen to build the

] AR 35S G i ol S50 PRV 1 i
R4 ése rasiitat efSfochoda RAvheirein IRy wkehydrmgzaho Rs BHyarsyenkinarry,is

S 5B W K SR Ry ez, iy,

isoxazplidinyl oa alipmyH &rnsradl,nkelaabd)kys araib R ERidb, in particular amino.
al koxycar bonyl, aryl oxycarbonyl, carbal dehyde,
hydr oxy, alkoxy aryl oxy, alkylcarbonyloxy
Other praferrésbintermsgiates accendingrie theribwentido ahd eoriysowhds af formula 1

AR T OB oLy o ARy g sno .

un%bbaifkpteésamlm;landé( isroxygen; Ry tr bdyphenylenms Ry ds & atraght chain alkylene

groﬁﬁ'bﬁ%(ib g/ Bb@%ms%&ngﬁ%@%}nbstlt&g{i IB@ gg ngmup {62 carbon atoms

car bon car dou n par
arefgepipesd pHoxygan ped Zsroobn%lormwamrtmm aterss drecreBlacedby yiltogen; and L

is afnifd H{gf)g,dg?'nuggm&gﬁg% 5 makes use of orthogonally

protecte nct i groups. Such a choice of
protective groups allows for a. separate deprotection

Mo%r&i’%ﬁfbd 8AcHe wﬁér‘ﬁ?e%‘?ﬂeé Hék‘?:f’lb@@ﬁ\l thé é % rgc! Eg%nggs

further chem cal mani at ed e|t
| abel to it or for the |ntroduct|on of further

Thé?éslnﬁfé%lscﬁ”f an@rﬁtellrhéﬁféi uSéful i QPfiheRlss of%ﬁ@\éﬁﬁﬁ@q& fgrrrrgh'ep T wherein

for the envisioned unctlona I'tires can
Rs ‘F@d§@a@b{ Orosig, amhisprazol groug ed aan@er@dlnylgmm lszsenhmarlzed in
Schen&/ 1 fhegne and P. G M Wits in 10 "Protective G oups
in Organi ¢ Synthesis", John Wley & Sons, New York
1991. Preferred |nterrred| ates according to the

The éwwédn%uaa 7§ Qm%k&bokfaor%oﬁqﬁ{e%ﬂél@ alvaﬁébﬁé %ltrgeth%gg% ch8| 5 by

radi cal of fornmula 2 wherein
me%paé@ﬁ héHaS'-#fenY|§h|0uﬁ§ JB@*V*@W"@@J fQi'ﬁWﬁ@ by maj:h;m with sodium azide

in emsmaerv is Bgainnddyladdhnd subictd P Bhbridl SRR Shitlesis to give azido-
amin 984rolay ef al, J. Org. Chem. 56: 4326-4329, 1991). The Cu(l)-catalyzed 1,3-
dipolar cycloaddition between azide 9 and the acetylene derivative 10 (Griffin et al., J. Med.
Chem. 43: 4071-4083, 2000) yields the 1,4-substituted triazole 11. Alternatively the azide 9
and the cyano derivative 12 react under Lewis acid catalysis (ZnBry) to form tetrazole 13
(Scheme 1).



15 isoxazolidinyl or alkynyl; R4 is a linker; and L is
am no or azido, in particular amno. Oher preferred
WO paoe0sod at es according to the invention are POIPP2N3i610889
of formula I wherein RI-R2 is a radical of fornula 2
wherein R2 is hydrogen, R520s hydrogen and R6 is
unsubstituted am no; and X is oxygen; R3 is
1, 4-phenyl ene; R4 is a straight chain al kyl ene 20
sy of 10 to 40 carbon atons optionally substituted
wherein up to 12 carbon atons are replaced by
oxygeP and zerq, one or, fWaestr bon atons are replaced
by nitroge eﬁ/\a(nd/ﬁo/\s’ antmo—oPadPden iR garti sal ar-s—
am no. Most preferred are the |ntermsd| ates descrl bed
in the Schenes &nd Exanples. 25 The synghesis of an
internmedi ate useful in the synthesis of conpounds of
f or mul a NeNgher ei n R3 is a tetrazolyl group, an
i soxazoryt—gPoup Or-antsdazaMeiMyl group is
summari zed in Schenme 1 and 2. 30 The azido conmpound 7
IS prepar ed fromcomercially avail abl e tetraethyl ene
gl ycol 5_by? nesylation (methanesul fonyl chloride,
trieth @) followed by reaction with sodi um azi de
in ethandgl{ 7 iS|norresyI ated and subjected to a
Gabriel amfe sy els to give azido- amne 9
(Carol ay at al. SChen~580"43%6- 4329, 1991).
The Cu(l)-cat al yze&’ 1, 3 di pol ar cycl oadditi on between
azide 9 and the acetyl enegderivative 10 (Giffin et
al., J. Med. 35 Chem 43: 4071-4083, 2000) yields the
1,4-substituted triazole 11. Alternatively the azide 9
and the ano derivative 12 react under Lewi s acid
cat al ysi${3aBr 2nM.0 4 orm beLrazol &, 13  (Scheme 1). WO
2004/ 031405 PCT/ EP20037010889 ©-20- Scheme 1 Mesd 0
_, OH HO-~O ~O~~p_, O S 0956NaN3N3 0 7 0O4NK O N
N3

N_N/\/O\/\o/\/o\/\ NH,

't
N 10
¢ f o
N X
: - T
<” N/)\NH

1

N
i
N N/\/O\/\O/\/o\/\NH2
o N__N
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N N/J\NHZ o)
H ~N




08 N2H4 HZN N3 9 JI NH2 O NN10 O NNNH2 9 H/N
IN i NNNH2 11 H N NNNH2 0 ~N N 12 J'( N N5~NH2
wW@20040M40N 9 N N NH2 13 H 5 WD 2004/ 031405 PCT/EP2003/010889
PCT/ EP2003/ 010889 -21 Azide 7 is transforned to the

central building block, the1al dehyde 14, by neans of a
Swerns oxidation (oxalyl chloride, DVSO,

AZidei kishv;alhaflm:rmed todﬂﬁh @enttea_ibuildmg lﬂbck’l,;ﬂ?]el\éltjért]ﬂie 14, 2\7/ me\ms 0{1 a Swerns
[o ne. LV | £ e ntron L/, I C ]
ox Bl Bkaloriiosy B elfudtyPehdnhdbediabiol 44 wih agpiamine
detitetive |y':1egds_ thé fnltnme aZplvhidh 0psn ABctidrr \mgn t’h!e%hmi#hegd%rivéth@ 10 forms
oxl ITe .S Jor an ul M XL ur )
g eSOt it ig, FEnBHETHO T e BXMacts s Trdiopas ameauimolar
miﬁwtajofbgon_ﬁatb.dﬁ’_cét Gr?nl'le’eb?ddi@ﬁﬁriém?xid‘a’ pasMhaf/rtsmi 29 l(obéiaﬁ&ﬁh with sodium
reacltion 0.Vl . I SOXaz cnene
nyBoriGHEs B s o Siknd s TamB8eacoyto Eoheie 5
NH2



OON i NNNH 16 H 1. NaOCl 2.10 3. PPh3 HO .M

N3 TH 15 NH2OHHC 7 (G-~ DWOH 14 H HON\-R O
WOR445305 | H 17 1.10 2. PPh3 R NH2 N O O CPCIMER2003/010889

NNH2 H 18

-22 -
Scheme 2
y o~ O~ N2
O
0
N N
4 ﬁ)\
E N”°NH; 16
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2.10
3. PPhs
HO""N\W/\O/\/O\/\O/\/N:S
H
15
NH,OH-HCI
Cl
DMSO H
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H
HO-N
R
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]
R VN+\j/\O/\/O\/\O/\/ N3
H
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1.10
2. PPh,

R
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o
N N
M
ﬁ N/)\NHZ

The synthesis of an intermediate useful in the synthesis of compounds of formula 1 wherein
Rs is a thienyl group is summarized in Scheme 3.
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The synthesis of an internedi ate useful in the

synthesis of conpounds of fornula 1 wherein 5 R3is a
W@ biogngil405r oup is sumari zed in Scheme 3. WO PCT/EP2003/010889

2004/ 031405 PCT/ EP2003/ 010889 -23- Schenme 3 /\\ NaBH4

TBDMS Br- -CHO Br S Br S-@B8l-1 TBDMS 19 20 21 -~1 5 22

ol~ ~I 23 O-oll 410 24" O rc ~\ TBDM5-OSi ,
ScBéme3 N3 S HO 26 \MC- / \ /~~~~11~-NH2 <N I N 27 0

S N N NH2 ,\g—édl\_th N N-NH2 28

I T\ TBDMSCI N
Br—"\g” ~CHO Br— s Br™ s
OH O-TBDMS
19 20 21
-/
5 T A0 O g OH
22 o

®

/\/O\/\O/\/O\/\o/\/o O

g

__..__>

23

—_— @B \/\/O\/\O/\/O\/\o/\/o O

o}

24

~

O/

J

—_— S
TBDMS-O O
25 S
B 0/\/0\/\0/\/0\/\ N3
_—.—* S
HO
26
o L)

) N Cr //l_\f\/\o/\/O\/\o/\/O\/\ NH;
N fN

S
< L 27 0
m N~ NH, NN
» ¢ | Y
2. PPh; N™NT N

28



10

2. PPh3 H WO 2004/ 031405 PCT/ EP2003/010889 -24 The
comercially avail able tetraethylene glycol 5 is

worewae0smes i onal i zed through the reaction w t hPOIEP2003/010889
equi val ent of allyl iodide under strongly basic
conditions to yield 22 whi-@4-is further
di met hoxytrityl (DMI)-protected to 23. This

Thie comnezdalit @vailhle vetrabthylepaldiyedi 51w maicilincieshlized Trbigh the reaction

o 4B A5 S S B b S st
dirﬁmﬁegtmnomd-_psc:tbalem tee28. T‘f?slwltértriedlaée( alﬁn}%aﬁ@fsal{a_fdwbatalyzed

.Qr e Al e am .ne we eaclil on
suglhy ol b BhienerRutRtveeft GRSy Feotched EtRrind 24

which is deprotected with HF/ pyridine to 26. Coupling
f Lhe free d roup wth the activated .
MeoseRisobST pOE DY S oy SlireaPlansaibfuarassuioe) chioride,

trieftmdamige)afmlllmw B thesedctiba Iw_ith&odigfﬁ‘ @zl’lci!ﬁ% etr:janol gives th]g: prohtected azide
ncglon zAat, trateql . | Na r uction of the
whighlbegaat g Bride it oquniie aline fish ysrory groub with the
activabeel guanirte-dation 27 eads ¢olph aaigointethddiste AhichSered @8% pré@irsor for

. 405 PCT/ EP2003/ 010889 , -25 T synt hesi s of an
ot PR Ao e, (AT pretistion & e SR Soarmine Boralows the
introductiohaof thenbbeleinit L dRthd couplimnryiiferant gkfages. | S
summari zed in Schene 4. Scheme 4 5 + Br~-O- Na N +
NN-~O~-iO~~0~iOH O 7 29 N, + 0ONN30 N + O1.
iBuoCcoCl N, N ~~O~iO0~-~0~-iO-OH 2. ol / 31 NI N NH2
H N NH2 32



OH- <NI~ft~-NH2 NNNON HN H33OH NI NI i N

O N N NH2 H 34 WO 2004/ 031405 PCT/ EP2003/010889 -26
womenpaand of fornmula | wherein Rl i s guani nePCTREP1083/010889

hydrogen, R3 is 1, 4-phenylene, R4 is a unit conposed

of two triazolyl-4-nmethoxy2gnits and a :

tetraethyl eneoxy unit and L is -R3-CH2- X-R1-R2 is

Thp rsgpihesid ofian B\ltmmdiate Sehe irethB: syﬁth8§ib ®fBorpdunds of %rrﬂula 1 Whereln
R RF#FN cu ?S §| 5NN N NoO
3&? RPRENYPTG ‘NPIHP ﬁﬁ“ﬂrmﬁ“z n e"leb

‘Conmpounds of forrrul a
1 wherein R1 is guanine, R2 is hydrogen, R3 is

Scrl‘é#]-e%henyl ene, R4 is a

o
N‘N~

o
: NaOH
N~ O~ Ot + Br\/u\o/l< —_—

7 29
N. + f
N,
N\/\O/\/O\/\O/\/o\)kok —
30
N 1.iBuOCOCI

31 <Nj|\)QN NH2
/
H N/)\NHz

N o
/NfN \ﬂ/\o/\/ SN0 N0

:N¢ _ —_—
N N/)\NHZ o N

33

N N A0~ O
) fN \g/\o 0 ~NH,

34



tetraet hyl eneoxy unit further conprising a _
triazolyl-4-methoxy group and L is -R3-CH2-X-R - R2 is
w@e@pasyos as shown in Schene 6, 7 and 8: WO 20PdY/8BH4D&10889

PCT/ EP2003/ 010889 -27- Scheme 6 f OH 0 0O Br I~ 1 +
NaH HO HO O 38 39 40 0 @28-(1- SON~NNHNNH H N
NH2 HO 39 27 35 N3 I~35+ 0 <N ( \NNNNH 41 H

A ¢onpdunt/of @rmeld TNVherbINHR, isiguanind) RN6 hyddbgen, 42 is 1,4-phenylene, R, is a
unit composed of two triazolyl-4-methoxy units and a tetraethyleneoxy unit and L is ~R3-CH,-
X-R¢-R; is prepared as shown in Scheme 5:

5
Scheme 5
i
o
2 + N¢ : ,/N-VN Cu|2
o N\/\o/\/o\/\o/\/N S —
Y
A 36
” "N”UNH, :
35
N=N N=N
o} o}

o 0
N \N N/ N
.0 s
N N//kNHZ HZNJ\\N N

37

10 Compounds of formula 1 wherein R; is guanine, R, is hydrogen, R; is 1,4-phenylene, R4 is a

tetraethyleneoxy unit further comprising a triazolyl-4-methoxy group and L is ~R3-CH,-X-R;-
R is prepared as shown in Scheme 6, 7 and 8:



WD 2004/ 031405 PCT/ EP2003/ 010889 -28- Schenme 7 N3 O
+ O JONI NHN,NH2 40 41 NN r,000Q-,\0O N~N
WO 2004081405 -4 -, 1, ON= NHNNH O 43 ~O\ N NCHEP20DB/00889
WD 2004/ 031405 PCT/ EP2003/ 010889 -29- Schene 8 OH 38
TBDVSClI _ TBDMS- O TBDVS- O-2% -45 1. HO-~O-~O-~0O~i N3
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+
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N N
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N N/)\NHZ

42



H27 N~ NN NH2 NaH DMF H 41 The synthesis of
conpounds of fornula | wherein RL is guanine, R2 is
whyanogeny R3 is 1,4- 5 phenylene, R4 is a PCT/EP2003/010889
tetraet hyl eneoxy unit further conprising a
6- am nocaproyl group and L-28r-epresents a conbi nation
of two different affinity labels is exenplified in
ScBemeres 9 to 11. For the tri-orthogonal protecting
group strategy, E-N-Egoc-lysine 47_is converted to the
correspondi ng a-azi do- E- N- Fnoc- | (}ﬁé\dG\b9\fhe/uV§20
transfer method (LyRdquist et al J. 10 Org. Lett. 3:
781-783, 2001). Copgdensation of
a-azi do- E- N- Fm)c-i ne ‘M th an dppropriate
functionalized amjho- benzyl guanphe derivative (e.g.
49) under standagpd peptide cq j\\ng conditions |eads
to the fully protiected nDIe&UIhrA§caffold 50. The
a-azi do group'/' reduced to ﬂth% Ak r espondi ng am ne
51 under neutral conditions with trinmethyl phosphine in
aqueous 1, 4- di of8ne, gi ving #lconmpound suitable for
condensation with a varjety of different building 15
bl ocks (containing e.g.{affinity |abels). For exanple,
coupling with N-(+)-biofin-6-amno- caproic acid
N-succi ni mdyl ester to| give 52 foll owed by
Frnoc- deprotection with Yi et hylam ne vyields
internmediate 53 with a free am no group which can be
used to couple further labels to the central unit.
Di goxygeni n- 3- 0- et hyl car bonyl - E- am nocapr o
aci d- N- hydr oxy succi niyd'de ester is coupled to the
free am no group/f&*ﬁBN”a jng to the double | abelled

20 substrate 54QL$QQene 9). 2004/ 031405

PCT/ EP2093/ 10889 730- Sche OO0 iiiUO0-~ HO-iN 11
HO-~i 47 48 H2 / H~N3 O\ 1 0 ON
I N-R-A Q) 0~~0 +48 p O H NQ /MY < N<NI S| NI
/ O)H HNNNL2 N NN

CoO3
® T
rhN)*N m



HNNH 49 50 HNH2 52 NO/ Il O~0100H/NI
SINI / 0) d HNNHR H51 W 2004/ 031405

weFonAeRRe03/ 010889 -31- Scheme 9 (continued) PCT/ERYDIA10889
HHUHH OH,HN OO /~1 O~NIl Nk 0 OOOO0OH ON
<N HN-NHZ 52 O HNANH H-29s H NS O /~HHN/O~

O Nell NHz
Scheme 8
OH l
TBDMSCI
38 —— gé —_— gg
TBDMS-O TBDMS-0
44 45
1. HOu o~ O~ g~ Ns O™ O g Ns
7 v
2. HF / Pyridine HO 46
O~ O g~ Ns
N or
N]\/&N
¢ ]
Ifj N/)\NHZ 0
N N
27 » ¢ :“\)\/)\
” N NH,
NaH / DMF 41

The synthesis of compounds of formula 1 wherein R, is guanine, R; is hydrogen, R; is 1,4-
5  phenylene, R, is a tetraethyleneoxy unit further comprising a 6-aminocaproyl group and L
represents a combination of two different affinity labels is exemplified in Schemes 9 to 11.

For the tri-orthogonal protecting group strategy, e-N-Fmoc-lysine 47 is converted to the

corresponding o-azido-e-N-Fmoc-lysine 48 by the diazo transfer method (Lundquist et al., J.

10 Org. Lett. 3: 781-783, 2001). Condensation of a-azido-e-N-Fmoc-lysine with an appropriate

functionalized amino-benzylguanine derivative (e.g. 49) under standard peptide coupling

conditions leads to the fully protected molecular scaffold 50. The o-azido group is reduced to

the corresponding amine 51 under neutral conditions with trimethylphosphine in aqueous

1,4-dioxane, giving a compound suitable for condensation with a variety of different building

15 blocks (containing e.g. affinity labels). For example, coupling with N-(+)-biotin-6-amino-

caproic acid N-succinimidyl ester to give 52 followed by Fmoc-deprotection with diethylamine

yields intermediate 53 with a free amino group which can be used to couple further labels to

the central unit. Digoxygenin-3-O-methylcarbonyl-e-aminocaproic acid-N-hydroxy-
succinimide ester is coupled to the free amino group of 53 leading to the double labelled
20  substrate 54 (Scheme 9).



O\ 00-0 Ni / QO NHN NH253 0 HNANHO NH
~s HIIl O OH Ol HHHNO OH - ~0/~NIl N°' v NHH
W@R0041HD HO '"INOQI i HN,JINH 54 WO 2004POBLEDS3/010889
PCT/ EP2003/ 010889 -32- Schenme 10 NH2 0 \ 0'I0 \e / N
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OsSsNI-~-NI'i O) i HNNH2 57 0 HNANH HHH NO H
HNO OO0 O~0-O NNH !NIONI / QO HN)'NH 58 54
WG 0B RD4/ 031405 PCT/ EP2003/ 010889 - 33 A di PEEEPR2UD3/010889
ort hogonal protection strategy is illustrated in
Schenme 10 for an alternati-84- synthesis of the double
| abel | ed substrate 54. Condensati on of
Scheme@rfoentiniedyle- | ysine 55 with an appropriate
functionalized am no-benzyl guani ne derjvatives (e.g.
49) under standard peptide couplin Q@ndltlons | eads
to the fully protected nol ecul ar sc fot'd 56. Fnoc 5
deprotection with dlethylan1n% ol by coupling of
N-(+)-bi otin-6-am nocaproic Jacld N SGCCIHIH]dy| ester
yields internediate 58. Th renalnlng Dde- prot ecti ng

group is cleaved by wusing a 4% hydrazi ne sol ution
| i berating the secondrpnm grogp to give conpound 53
whi ch can be f henme 11 O
HNANH H H bL/S 0 H gNO
{ f
52
o
HN/U\NH
H ’Hjin
N\n/\/\\\‘" 5
(o}
H HN"o
‘/\ o™ NH;
o oo ©
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O-~iNN O - OOHNX®R /NNI / 0") NHI N-NH2 59
530 HNANAH HHH NS OH O/~HHNOOJ~ - _ H
w@zqonsM0y VN O A.., HO O~ 0 ONI ~NI i O CHEPODIAR10889
60 Schene 11 shows the synthesis of two nore exanpl es
of benzyl guani ne derivativ@g-bearing 15 a different
conbi nation of labels (two affinity |abels biotin and
d|n|trophenyl in 59, or an affinity | abel conbi ned
Sc 1 fluorophore in 60). Starting from53 (see
9) the coupling of 2,4-dinitrofluorbenzene to
the free am no group yields 59. Coupling of ‘» free
WO 2004/ 031405 PCT/ EP2Q03/640889 -34 ami no cyo in
53 with fluorescgiln 5¢6);carboxam docaproic a
sycci ni m dyl bVES4960 A further coggpund
la 1 mheﬁélg i s guanine, R2 is hydrogem 0
1§ 4- phenyl ene-t ric tetras?h?% N
oNit C Ied through a urea funct| UY-To i s°
no.~ 3= X°R, - R2 is prepared as ¢ 0\Sjchem% 12:
chenelil2 HHH OO O O- O3 N | Kfﬁzo 0 g

55

58

54 <« 53



ON-NI / OOG~NHR2 NQAO 2 // OO\NI HN-NHZ s DW
/I OO0 49 \NNH61 N H2 HNH 10 The synthesis of
wa2@enpaund of fornmula 1 wherein R i s guani nePCTREP1083/010889
hydrogen, R3 is propargyl, R4 is a tetraethyl eneoxy
unit further conprising a-83ami nocaproyl group and L
is 15 biotin is shown in Schenme 13 and 14: WO
A difireniogthegsnabeiotestion sEaReD S8iustragst in Scheme 1030rGi Mtdrhative

syrh%s?ﬁg\@e ggﬁ_ﬁ%ef%dsgubgﬁ %?‘:4 %?ndezsﬂ%ﬁgl}ﬁ-l%}_% eﬁ\l-#;&-lysme 55
witg 2n appopdate/ fiurionalized lanBno-ber@yNuaiine derivatives (e.g. 49) under standard
peptide coupling conditions leads to the fully protected molecular scaffold 56. Fmoc-

5  deprotection with diethylamine followed by coupling of N-(+)-biotin-6-aminocaproic acid N-
succinimidyl ester yields intermediate 58. The remaining Dde-protecting group is cleaved by
using a 4% hydrazine solution liberating the second amino group to give compound 53 which
can be further derivatized.

10  Scheme 11

A S
0
u HN"SO NO.

H 60

Scheme 11 shows the synthesis of two more examples of benzylguanine derivatives bearing
15 adifferent combination of labels (two affinity labels biotin and dinitrophenyl in 59, or an

affinity label combined with a fluorophore in 60). Starting from 53 (see Scheme 9) the

coupling of 2,4—dinitrof|uorbenzene to the free amino group yields 59. Coupling of the free
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15

H NNH2 68 5 WO 2004/ 031405 PCT/ EP2003/010889 - 36-
Schene 14 O H HN'-1-O'" HOH O

W®2004031305 , -, O ,---,0--,,NH HO Il 00 O ~N~-N 6BCT/EP2403/010889
NH2 OH HNI~-O0'" HOH 0=HONOHOO OO0 68 ~0
HN* v - ., S H'H OINIUSH-OO O N

amino group in 53 with fluorescein-5(6)-carboxamidocaproic acid N-succinimidyl ester gives
60.

A further compound of formula 1 wherein R, is guanine, R; is hydrogen, R; is 1,4-phenylene,
R4 is a dimeric tetraethyleneoxy unit coupled through a urea function and L is —R3-CH,-X-R;-
R is prepared as shown in Scheme 12:

Scheme 12

NH;

H DMF (0] 0
N~ N NZ N
4 | >
49 <” g )\NHZ 61 PN :

The synthesis of a compound of formula 1 wherein R, is guanine, R; is hydrogen, R; is
propargyl, R, is a tetraethyleneoxy unit further comprising a 6-aminocaproyl group and L is
biotin is shown in Scheme 13 and 14:



O HN''" SHH CNuNH | | NHO ONN ~NNNH 2 70
H 5 WO 2004/ 031405 PCT/ EP2003/010889 -37 The
w@iheds of a benzyl guani ne derivatives w t hP@MEP2003/010889
enzyne inhibitor as a label L acting as a snall
nol ecul e to induce proteinggi-nerization in |living
cells based on the covalent |abeling of fusion
Schemeei3ns with synthetic |igands capable of interacting
with other proteins is shown in Schene 15 and 16. In
particul ar, the synthesis of a conpound of formula I
vvhereHPHR is 5 guanine, R2 igHhydrogen, R3 is |
4—pheny| ene, »R4 | vv-a‘rn“nn"dodecanoyr'an‘rﬁo-
"Crethyl residue or a l?'\Eétrae yl eneoxy uni t " PYPPher
comfftising a glutamc aC|d nit and L is nethotB4xate
is described. Methotrexate is a tight-binding
i nhi bitor of the enzynme dihydrofolate reductase, and
t hese heterodinmeric structures belong to the well
known cl ass of conpounds of so-called "chem cal

igaduceys of digerizati or)_:lECI/E%\{/\&))\/V‘b 2004/ 031405
PCT/ EP2003/ 010889 Te®&-0 Schene 15 031 HXONIN/ NHz _
- O~ H NNNH2 NLNN gg. HO N Nz

o Na
e » /_:_/O\(/\OZ\/Ns Jl/(/\oZ\/
66 @ o o

NZCl
Ny 27 ¢ 7R
¢ ) A
{j NJ\NHz H NH,
67

o)
N \N
¢ I
N N)\NH



N-N i NN-NHz O73 OCH 0 HO O NH2
Co )HNH2 H2N N N O NHz NIN N
N

71 H72 Nz OH -
I + Co O
WO-DNN4/A4TS 76 H N OH Ol O73 + 76 // H N PNINERODSARL0889
N (
H

/[ OH O N-N\

/
\NN-NHz O HI N77 NNNHR2 HNO OHO/ , N VN
HOOC-N/ NH2 \N 1 NHz N36MNHOH-~ 78 NNINHz W
/

2004/ 031405 PCT/ EP2003/010889 -39- Schene 16
Scheme 14

68

(o]

HNJJ\/\/I"' S
H H
HN._ N
o Ny
0
Jo\/\o/\/o\/\o/\/NH

I

0
N~ N
¢ fl
y NJ\NHz 70
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H rQ-~N 49 + 76 -)10 N N Ov HOOCN NH2 </ ~ :(I-,,

H NNNH2 NNN 791 NNNH2 5 Conpounds of fornula 1
wob@resoRl i s guanine, R2 is hydrogen, R3 is PCI/EP2003/010889

1, 4-phenylene, R4 is a but-2-en-1,4-diol derivative

and L is -R3-CH2- X-R1-R2 i-g7prepared as shown in

Schenme 17 and 18. Schene 17 OH NaH 0 THE OTBDWMVS
ThersRmikBsis 4fa 8enzyiiaiBe Ceri@tiVBOWE &h entymd irbfditor as Bdbel L acting as

a {rﬁ% m ?J’:L]\Iiﬁtd\iﬁﬁﬁcegl@% ﬁp@%zgtlio/nl}ln |ivi'r$g glel(s bgsgld glrl}l It_|F12e cI:\cI;/_a}ent labeling
of fusion proteins with synthetic ligands capable of interacting with other proteins is shown in
Scheme 15 and 16. In particular, the synthesis of a compound of form'ula 1 wherein R; is
guanine, R, is hydrogen, Rs is 1,4-phenyiene, Ry is either a w-amino-dodecanoylamino-
methyl residue or a tetraethyleneoxy unit further comprising a glutamic acid unit and L is
methotrexate is described. Methotrexate is a tight-binding inhibitor of the enzyme
dihydrofolate reductase, and these heterodimeric structures belong to the well known class
of compounds of so-called “chemical inducers of dimerization” (CIDs).



WO 2004/ 031405 PCT/ EP2003/ 010889 -40- Schene 18 NaH

HO*o/OH | f THE 3 5 83 45 4 OIBDMS |/ OIBDMS 84 [N
waBoMes @i 4 O TBDMS 85 1. TIBAF 2. NaH N+ QPET/EPN03/010889

N27 ~NNo al\l NH2 HN NH2 N=\ H N5 oNH 86 NYN

INH2 5 It is assuned that38he pol ar sol vents

necessary to di ssol ve 06-benzyl guani ne derivatives are
Schemed@npatible with the ol efin metathesis catal yst

benzyl i dene- bls(trlcyclohexylphosphlneb

h

dlchlo orut heni um Therefore,
S %e units 81 and 8
d@p o ec i On,~ the—Henal i g o
ar nesi zed. 10 Qﬁmﬁzﬁ arty

of the invention are nighown®in Scherme 1 to 18,
and 71 72

l NH
o
«Nf/;@\%\/\
PY 0
H N7 NH, 73

HO. _O
e dOH j @\/0 : i
) ) :
NJ\/EN\]AN @o S Y\Nk@ NG
N
N

73 + 76 ———» (/Nf"' N OY\gk@ NH,
H 2 |

N\EO
(Nﬁn N Hooc/\”JKQ\ NH;
N N/J\NHZ © NNy
H G AL

N

78 NH
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conmpounds described in the Exanples. WO 2004/ 031405

PCT/ EP2003/ 010889 -41- Exanpl es Exanple 1:
woe@pasads on of gl ass slides for the coval ent PCT/EP2003/010889

attachnment of AGI substrates and subsequent coval ent

i mmobi I'i zati on of AGT fusi-@-proteins for the

preparation of protein 5 mcroarrays A commercially
Schemel18bl e ni croscope glass slide (SiQ2) is cleaned

t horoughly with dichl oronmet hane, agetone, H202/ H2SO4

in an ultrasonic bath, and bi: iﬁ

led water. It is
am nosi | yl ated using 3-an1novE§§§Itrﬂ%;hoxysilane in a

sol vent m xture ethandl’/ r (9% 5) orol h

49 ot | O ng—a—pdbl i s G t hewpAN, with a
sol ution of disuccf Wnudﬁl 10 glutarateH(1 in
di chl or onet hane/ di itsopY off$A et hyl ani ne (100: f ’ZJEgN
under argon at roomtenperatulg®. The surface is Sy NJ\Mh
washed several tines with dichloromethane. The gl ass
surface bearing activated carboxy functions is
i ncubated for 4 h with a solution of a conpound of

r Lkng a.free amno gro i nst ead, of | abe
cobBoeor oh S el 56 AR BB i b, oo
butzBeniiri-diet derivative andil SR eCH £ 4R, Ry i9 preparetMs sHdWn in Scheme 17
and4yBpl emented 15 with triethylamnne. The slides are

wasShed at | east three tines with nmethanol to yield a
surface with the correspondi ng AGT-substrate

NH,

ntly attached by an am de bond. To avoid side
ScﬁQﬁ@H?o

ns in further use of the slides, all unreacted
succi ni m dyl groups are qufnched by addition of
6-aninoh8xanol (100 MM in ). 20 Exanple 2:
11- Azi d6°3 6 9NgH i oxaundeganol (7) and 1,1
1-di azido- 36 9-tfToxaundgcane (36) A solution of 50.0
g (26 t etraethyt en | ycol and 50 niL
triethyl am ne imar200 nL >y diethyl ether is cool ed
to OC undompbman argon at b&ie, and 15.0 g (130 nmV
nmet hane- sul fonyl chloride s added over a 3 h period
and stifdded at roomtenperature for 20 mn. The
solvent is renoved in vac®® and 300 mL 95% et hano
and 18.0 g (280 nmV) sodium azide 25 are added. The
m xture is heated to reflux for 24 h, cooled to room

tenperature and concenppid geli vacuo. The remaini ng
mxture is dilutgd with 400 icaggggggt an
washed with brine and dried over o4 APte

concentration in vacuo the crude m xture of - and
diazide is purified by silica gel chronatographyo-TBDMS
(petrol ether/ethyl acetate 3:1) vyidé1ding 15.03 g
(68.5 mol, 26% nonoazide and 3.46 g (14.18 mmol ,
5.59% diazide. 30 Exanple 3: 1 -Azido-11-phtalimdo-3
6 9-tri e¥agundecane (8) A solution of 1.17 g (5.35
mol) ] &gaggp-3,6,9-trioxaundecanol (7) and 1.2 ni

triethylam & er

<N]f&N 27

N 2
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in 35 nL nethylene chloride is cooled to OC, and 0.5

nm. (6.45 mmol ) net hanesul fonyl chloride is added
welec@pnses via a syringe over a 20 min period. AECEEP2003/010889

mxture is warnmed to 35 roomtenperature and stirred

for 1.5 h. The m xture is-#4ben washed twice with 10 nL

of saturated agueous NaHCO3 and three tinmes with 5 nL
SchémeeiBer. The organic |ayer is dried WO 2004/ 031405

PCT/ EP2003/ 010889 -42 and concentrated in vacuo to

yield 1.5 g 8 as a yellow oil which is used w thout

further purifigdti on. Exanple 4: 4-Bronot henyl

al cohol (20%1 55079 (26. 17 ol
4-8{stroi hi-Ofhene—2—ees b ) is dissolved in
75 nL i8o- propapel, and 1.11* g (29.31 mvl) NaBH4 is

added at once and the m xture stirred for 2 h. 20 nL
sat uraPed aqueous NH4Cl is ad83d, the solid renmoved by
filtration and the mxture concentrated in vacuo. The
product is purified by silica gel chromatography
ol ether/, 'ethyl acetate 10:1), yielding 4.64 ¢
o a colorless solid. 10 Exanpl e
et r doxa- 1- pent adecen-15-ol (22) 2.3 g

(i9.6TBmm®I ) assiumtert-butoxide is dissolved in
500 nL d?y THF, and 7.18 g (37 mml) tetraethyl ene

gl ycol is addedrtshvepwi se. After stirring for 30 min, a
solution of 3.31 g (19.7 mml) allyl iodide in 60 nL
dry THE is addeddver 1 h, and stirring is continued

15 for 24 h. The crude n1xture is filtered over silica
gel and the solvent renoved in vacuo. The product is

p si | i cebpgeb mat ogr aphy (gradi ent:

petrol ether/ethyl aceta éas%

yielding 2.41 g 22 (10.3 mol} l/?éa as a c¢olo

liquid. Exanple 6:

1- (2- Ami no- 7H purin-6-yl ) - 1-met hyl - pyrrol i di ni um  ©-TBPMS
chloride (27) 20 1.0 g (5.9 mmol) 6-C8%roguanine is

di ssolved in 40 nL DMF at 40C. After cooling to room
tengﬁ rature, 1.4 nL 1- met hyl pyrrolidine (13.2 mol) is
adde and the reaction mxture is stirred for 18 h.

2 ﬁﬁ“%f[gketone are ad ed.to conplete precipitation.

The sol iNKYs filtere hed wi. th et her and dried in
vacug Qldzmg 1. ﬁaiéNZ F\VGBWE by, | e

7: 00g noneth I)guanlhe (32) N=\
4- An1monethyF benzil al cohol: 2.83 g LiAIH4 (74.5 NH
mot ) are susPended in 150 nL dry et , and 1.9 nL
H2SO4 (100 % 37.2 nmmol ) are added drgﬁaﬁse and undeW
cooling. The mxture is stirred for 1 h at room NHQ
tenperature, followed by dropwi se addition of 2.0 g
(12.4 rmmol) 4-cyanobenzoate in 12 nL ether. After 2 h

of refluxing the reaction is quenched with 30 20 nL

It isRsBinefl ‘Prl\elt WHOIQVS 7vef]\tsgné§@§33ry i) <ﬁ930r0e @Bﬁéer{zylgagr%ne derivatives are

or gani c er 1s decan
not compatible W|t the olefin metathesis catalyst benzylidene-bis(tricyclohexylphosphine)-

dichlororuthenium. Therefore, first the protected symmetric core units 81 and 85 are built
and, after deprotection, the final bis-benzylguanines 82 and 86 are synthesized.

Particularly preferred compounds of the invention are those shown in Scheme 1 to 18, and
compounds described in the Examples.
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aqueous |ayer extracted with ether and ethyl acetate.
The organic layer is dried over MySO4, the solvent is
w0 eewwedoand t he product dried in vacuo, Yyiel dPCEP2092010889
g (6.7 mmol, 54% . b) _
2,2,2-Trifluoro-N(4-hydrexynret hyl - benzyl)-acet am de:
To a solution of 866 ng (6.3 mmol)
Exampiesnonet hyl - benzyl al cohol and 880 pL (6.3 mmol)
triethylamne in 10 nL dry 35 nethanol 980 L (8.2
mol ) trifluoroacetic acid ethyl ester are added

Exdmofen : sSBrepaiation eﬁgias;sxlldemoﬂthﬂf €oviafens bitddhefént 8f AGP slibdirates and
g'l t ed lt 0 acetal\ﬁte_ad Orervz%ter
jlent immg , paratis

micn drrayge conbi ned organic Iayers are washed WO

A SitePRt 9@@'55@5@%0%% T olekS0a) s sfoanab top bt
dichlororaethand, lreetone de,0.H,.8 DY ot an 6ltrassrid b&d, 4nd Hildrsifled water. Itis

arrv?olgﬂyaﬂteg I%lrs%g ;ao r@g hﬁ#&lle I%ﬁ%}@%ee Ef)aé 3&3 cilrr?lI)?tﬁ;(eacgthanloI/%v)a’cer (95:5)
forN- foli¢@ingvai pubtistiedmuodeatufe, emapamrddwith 2 BIEM bf dsiciirhiby!

o431 i) 31D erorvatlvisepiopy iy DIABHAe (10p0 r e ader argon a
roce terpiesatatey €thel surfdey isDidshed Beralaingsywitt dBIO0RATthan@N dhe glass

dded.
sur%c% 6%5"(@ EgtT@FeTcTP ca)rbd?(ytf nc%”IoHsrrl]stir(1ecruina§)a%tfcc))rxélr Idlantﬁraeso?utloﬁ ofa
compaindiof farae moea‘(rmgmrema:ﬁml groap mEtbau bprélQ 'sdd:l'néél%mpound 1,

tir
13715 98 2 o 4% oo R B s erafesion B el stpiemenes
witle trigdteylamiodu dhe slidesane ivbslast dtyedst 866 tobs Wth methanol to yield a

w5 PP T8 DR e e T 5551 . To

GV%QIdﬁgea(ClloMmrfmﬂher u88%j thedides, all unreacted succinimidyl groups are

B SRS Sy 22 ™0 (03

yI oxymet hyI ) - benzyl 1-2,2,2-trifluoroacetamde is
fer

,gtgggmecane (36)

A smuﬂ@nup‘@o @ gr(%fﬁO mk/b detfaethy]brle glyc'ﬁhandsﬁﬂ) mnnethguammeamoem dry

dlefhgl é‘[ﬁ&qg c684q {Jkg’o%%%}l% a*g%npa%é)gplheege Walis3 h( = mil) methane-

omat ogra
sulfordichipnige s add@ﬂ welaatﬁs hederiod lahd stimext firnem tep&atus for 20 min. The

soh)én? |(sq'e di ﬂﬂ/a%go %\9 304 % e@?a@ol ?ri'?ﬁé‘rﬁ gﬁgg(z g@/}) sggisim azide

OXYynet enzy
are mgd@cg eprmmtl)re4s (\egat@(ptozeywyioo 24 hetdojed tobveorn témpératuine bnd

conﬁ&%}atéé /rma%§9| M fénﬁbu%néﬂ'nlﬂﬂﬁé is E‘Rg%% 4@@%1Lngécr?%o§1§'t_r|lane

are ad In sna orttons over
washeg |V\)lth1bl'l@23ndrﬁ”ﬁd)0‘76ﬂ-l\ﬂﬂﬁ®n @‘teyIcpn@ﬁhﬁtldrrychu@theobrmdeJmﬁxture of

moidl Pl ki cfez%)puhﬁtada:g/dsfﬁ ﬁcﬁrgﬁawgﬁé}ﬁ&ﬁ%é}?‘ol 3 hﬁFlsfFl qﬁg?ate 3:1)

addi ti onal Ion Is
yielging 46 O3i (68 & mmok 280 mneazm@ and $rH6s(14r18 mipl, 5i586) digzide.
flash col um chronmat ography (gradient:

di chl or omet hane/ net hanol 50: 1--X10:1) to yield 188 ng
Example 3: d-Azigan] 1-plafalimido86.9-trioxaundecane (8)

A solution of 1.17 g (5.35 mmol) 11-azido-3,6,9-trioxaundecanol (7) and 1.2 mL triethylamine

in 35 mL methylene chloride is cooled to 0°C, and 0.5 mL (6.45 mmol) methanesulfonyl
chloride is added dropwise via a syringe over a 20 min period. The mixture is warmed to
room temperature and stirred for 1.5 h. The mixture is then washed twice with 10 mL of
saturated aqueous NaHCO; and three times with 5 mL of water. The organic layer is dried
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Exanpl e 9: Hono- 06- benzyl guani ne-di ner 37 To a
sol ution of 50.0 ng (0.162 mmol) .

WQO204A4314p3 op- 2- ynyl oxynet hyl ] - benzyl ) guani ne (BG)/ERI03/010889
19.7 ng (0.081 mmol ) 1, 11-di azi do-3, 6, 9-tri oxaundecane
(36) in 0.5 nL DMF a suspedi-on of 15.43 ng (0.081
mol ) Cu2l12 in 0.15 nL of water is added. The m xture

anf soreantrated iavagusdmyieBD1.6endes atyaliav dibwhidh idusednatfieuEfurther
jﬁﬁmgn(Prop 2-ynyl oxynet hyl ) benzyl al cohol (39) and 1

I'S-(prop-2-ynyl oxv- nethyl)benzene (40) To a
solution of 2.5 g (18.1 mml) 4-hydroxynet hyl benzyl

I .9 mol) 35 NaH is added in
Engn ) a-bdihoiidis 2o n. 2.15 nL of a propargyl

5.0y 626. ‘tYemgwl)Lﬁ-lBr@mo(tlﬂmna-Z d:albmmmnhydé(wj fbecﬂssfbl\ﬁa@lvm ¥8 mL iso-

o 5 bt e 5 Tyt e
20 mlhaturaﬁd@weam NHgClihadded, H'leCkrdIlederﬁdjkibdtHWlltﬁélioﬁ%H tNémeture

oo RS onECTEARR SHRR: o el TR SR Gt ctrr
ethybacetdie 4 ). otpidipd¢.64(qu20 (24l07ahinet, D% vk aaoRiridsesdlidl)
yielding 1.08 g 39 (6.17 nmol, 34% and 1.05 g 40

4. 94 mml 27% . 5 Exanple 11:
( T/()r entagé B ]benzyl al cohol

et
23 og“éb_ﬁé%op%g%%u ztﬁpﬁgdg%x@& GO BPEY ggr@ﬁ%ﬂﬂd}? 189

(379minol te;trawtyﬂamygim:bhly lad e dl;dpwﬁec d’lﬁ@k st{rafg for S0aaiA e4lsblition of

3. 3‘1 IH(?Q 79‘951 hai rln %0 d feacty f?nanré]stlrnngels continued
firre y § 89 I
for f.’é,ht “Thgtoyudsi rnutunq ISSflltb!;dd ovehhltm:a gk and ¢heostohaht réindVRER vacuo. The

r r.an .a _
proﬁ@ébtteléf gur}iﬁee\bg s ilg p;lél)rghﬁé}gatﬁé}aghzE%ﬂcganw?trpqﬁhpggﬁylﬁcetate 1011 -
ethyltasatati#)l yieldigud.41hg 22 (1018 nofiol Vetoe)y assd goldfss iguiaf

di ethyl ether. The organic phase is separated and the
aqueous phase is extracted with diethyl ether. The
insfegl)-dmeethvasdyadlidiitih didriae (27r i ed

Exarepie 6n d el 2cAninoi7H-miniasigl)-4
1094810 HASF b 8V AecRRRSEL AR e BT e i to oo

temperatureet Hynl 1-amln)dpwrojidin&113.2) mynad) i addéd, gind4hd Aehcfish mixture is

stnrr‘éH‘?J(w 1(58?? %H} ]lﬁg | rreﬁ%yfes&fdeldo%ﬁ?rﬂglﬂ‘?y‘?rﬁc'ﬁ't?qoadJll?ﬁtsﬂw i filtered,
shed dvilk e(thg)ang diisd én e840 38elding 11)03Tg 2P tedyrnmdiosadks). ne and
3.2 g (44.5 mol ) imdazole are dissolved in a 3:1
m xture of d| ethyl ether/acetomtrl le (30 nL). 8.85 g
hylibenzyl}wdninoed@2) vi gorous stirri ng

E Ok

o gy et gk B Tl AL
ethey %’Uﬁbg nal4HpSO A0 00rfe, GF7. ZMmOQan@addﬂd/dmpwmemhd madelscoolmg The
mix@FIR&tirrad ﬂ)rt1 h*??t errﬁtt%gerjaﬁ{r%tfbl b&tc{éoéu F%?gﬂ? ion ?hi gg (12.4

IS renoved trat
mmel)g- qygnqﬁenzoate in 12 mL ether. After 2 h of reﬂuxmg the reaction is quenched with

20 mL water followed by 7.4 g NaOH in 60 mL water. The organic layer is decanted, and the
aqueous layer extracted with ether and ethyl acetate. The organic layer is dried over MgSO,,
the solvent is removed and the product dried in vacuo, yielding 0.92 g (6.7 mmol, 54%).

b) 2,2,2-Trifluoro-N-(4-hydroxymethyl-benzyl)-acetamide: To a solution of 866 mg (6.3
mmol) 4-aminomethyl-benzyl alcohol and 880 uL (6.3 mmol) triethylamine in 10 mL dry
methanol 980 uL (8.2 mmol) trifluoroacetic acid ethyl ester are added dropwise. The reaction
mixture is stirred for 45 min, and diluted with 10 mL ethyl acetate and 10 mL water. The
aqueous layer is extracted with ethyl acetate, and the combined organic layers are washed
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di ethyl ether and washed with 100 nL of a saturated

sol ution of sodiumbisulfite. The aqueous solution is
whawkoexds acted with diethyl ether, the conbi nBGI/EP2003/010889

organi ¢ phases dried over MgSO4 and concentrated in

vacuo. Fl ash chromat ography3¢petrol ether/ethyl

acetate 25 95:5) yields 4.8 g 45 (13.25 mmol, 57%.
witbosatypdted NACI dnd driedAnied DlagSO,. 8After removal of the solvents in vacuo the crude

pro%é{ i% tp{lﬁf?e)%yrfia%ﬁ %X}uzn_nbc%%rxgtoglla%gy ?elth)gl %ggtatdfe'/csyc%hg%a?,ﬁe%%). Yield:
1.32-d4 (akmtrgsmo_%)di met hy: Si Idyl ox;%met hgl ]- 'I4'H[(EI odgmet hyl )b
R 1S ., | SSOIl V 1IN A unaer

o) RRE L AR e oG S TR meTsy iy 1 A2 FHuciamestaides 582 mo
(2.30 mlmn)tl 2,2,l2€t_riﬂnoedid ér\%@-hytdrpxymeﬂmdbémzqn?@‘t%rﬁidé a‘BeZ 8%?315%1 in dry DMF

NMND -azl ,do- sy =Ll naecan I N . r
undgherdan dinRER S ik 28 a3 B Carle st fark dpude are added. 300
mgni1r8rremozOr(z-h&imb-aﬁ-p{mam-ylym hmwfogditn%m%m&fdé@?ﬁ& then added

e adaqe .0 e e reactil , n ne mxture 1| s

and i SAIE sl 5% 3in A et e salicpid yraiadhs srudpgroduct is
purifiedddy flash eolumnecheshatdgraphyl(300enL. earihboTtidhiorbMethane 1:50, 500 mL

mefihaRi oMt S Yl 8 wa amianatel o ' °
d) Gt (4-Amamiretiyl-bygnai)giaring (32):c B3DRRL 09N Mihy!) NqiaggiagﬂﬁsdJH-purin-e-

|\ et her/ - acetate, 10:1 -4 3:1 [ )
vioRheB BT a5 birhoRRES SRS shenaiept i of hmethandl ang 2 mL
watdir.s Afienagtdition 0B656Tgdr 5 Fhifiol) Bf IK,GDARE réadtion MixtGreas Rfluxed for 2 h.

d 8 n of a ridi ne/ HE WO 2004/ 031405
8ot BB irelan & vabuB s fregipdlay R RyFBRY Py Tadhiarang
chremiatageaphfy ¢gmeBiahaiftriethplamirengichieromiethand A60.05:5p Y iclgt RO USg 32
(o%H{o‘?‘ta%%,)NaHCOB are added, the organic phase

‘separdted,” washed with brine and dried over MgSO4 .
After renoval of the solvent the product is purified
Exdb{pig's! 349810 LUK AIEHAAL AR (RELEL f”%ﬁ}g" :

acetate 173 O yirero L. Z. O
66200g1tp.Benmal) 4-(Bfopt2-1r3doxynebthyD):endyl alcohol (39) is dissolved in 3 mL dry

i - ani ne (41 74 . 87
DNSE, i 3 AN SRE e B Sy BB Bt Pl e B o 1-2-
am@pc7¢hpmrir(-&@h)-1i-rsetdylpsmxblidéﬁurh chlofide(279l isyaddl® and it tixdurg is stirred
for %%&@a% l)T{IB(Péﬁgh %Je%%é?w&msbdrﬁ 5 e?ce‘?lg %81%; e\%pgrsa]feogto
drynesszandrrunitied7by flashi aelugary thromatogrdphly{ gradieat: iditihiiromethane/methanol
.ehligrqi ! gty on 10 stirred for 22
SO.ﬁ—h>1gf1t)gﬁ%@&ggg@%@%ﬂﬁ?&?&&@_ in vacuo the crude
product is purified by flash colum chromatography
Ex .éBa'ﬂB gb@_ .p'_n 'Q5). Yield: 0.675 g (50%.
e 15: =06~ ani ne-dinmer 42 To a
To g eblutioroer 560 w§ (Oxf 62 Crddl) OFA-lprareR-gaylddyraettlylRBerizyhglanine (35) and
- - 00- . )
19'§ﬁ1ﬁq§kdygnei ”‘trﬁ())/l?]? Ny ggﬁﬁ%@‘h‘%Séﬁt.il‘géa“pg?gaqe,ﬁﬁ) ip{0.5 mL DMF a suspension
of Twefi3ang {68 omntol)i Cwel,In 0.14 nslusieatsr ismddéd. Th8 migturélislirted at room
' ter is added, and the reaction mxture is
tem?tgfa?l'}réf 3%24 h at room tenperature. Al insoluble
material is filtered off, the solvents evaporated in

Exafifftd! 90:209P1oBS-ynyloxymethylibenzyl alcohol (39) and 1,4-bis-(prop-2-ynyloxy-
methyl)benzene (40)

To a solution of 2.5 g (18.1 mmol) 4-hydroxymethylbenzyl alcohol (38) 477.5 mg (19.9 mmol)
NaH is added in small portions over 20 min. 2.15 mL of a propargyl bromide solution (80% in
toluene) is added dropwise and stirred for 15 h. 100 mL of water are added to the mixture,
and the products extracted with diethyl ether. The combined phase is dried and the solvent
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product purified by flash colum chromat ogr apy
(et hanol / di chl oronet hane 5:1) yielding 3.5 ng (0.004
WOorwH/0314099 . ESI/ MS: 781.44 (M+). 20 Exanpl e 1BCT/EP2003/010889
Hono- 06- benzyl guani ne-di ner 43 Azide 41 (100 ng, 0.21
mol ) and 1, 4- (di prop-2-yny4exymnet hyl ) benzene (40)
(22.6 ng, 0.10 mmol) are dissolved in a sol vent
remoxdd.in &acam sTmatselpgranf)n 3bthelpredUstnie |ach|3%d By éqhd%éf bhn%%tography

(i sfnetSiikrg e T s bing £O8G 3938 MRy S4Th p 4 0B oo

(4.9 xirol£27%). stirred at room tenperature for 48 h. Al
insoluble material is filtered off, the solvent
evaporated in vacuo, and the product purified by flash

Examiplent: 4fearRitydi silyloRY Tetybshdyl SBéH(4Y) 20: 1)

81%5i e (%i >0 Iﬂ.&a qurgf{osEipe/&ge% 90 5\} &T@F@t room tSe?aneZature and4.2g
(3(939 Mnm[)aawdi ﬂ@ﬁﬁ)Xﬁ/&)&th&l béﬁdyﬁélcdh 8) is added in three %ortlons over 5
miy 3 E*h%qafp o X 1 ST TP G %4*3 843 %m } bty imethylsiy
chlb;mb a:te@ddeAd H0thrde mnsmiehamh afdl dtn’f’éiﬁfot?dn taadm&idl 426 h before the

t er at ur
i Lk S0 AR, B T A ek gy ot
ethef. Tad errgamam)ﬂatéf Bjaa‘eﬁdragﬂd ?}cﬂh%qam phacé | ;s e%lttﬂacted with diethyl

t ous filtr

ot T bordhifed: o PP RERS 7 Aiash P e Biige, ek OBk AgSPn fitered and
concentrated Tineadues iThe qbrmcmcdis&iﬁlﬂﬁetﬁﬂy flashdihedth Qo Bhi &dfrol ether/ethyl

ac?a%%dﬁgowgfé 5/8%?12%? '36%\95 031432e organic phase

PCT/ EP2003/ 010889 -46 concentrated in vacuo yielding

Emeglg . (1%[{- ey

9.1Bxx(3p88 nrdol) mﬁpr(ehy[phaasmcnmmmcss 7] 99(4t1r5| rﬁmag rnaliaazélé aﬂe &ss’,’olved ina
3: 18‘&& ropa&f'% Yngﬁea{%/ﬂc%@%#r A ig(gmiré gé? g (%,gmmglp]@dgﬁ igjaddpd under

vigoepais stirring untitel ))ellawsustbesstmln\md formeal. ASsdlivtimtof Bl X§ (3X2Pimol) of

the%ggm%rdv'\tg& é‘b@#&?@%&&ﬁ g%a'ﬁ_scgl ?ﬁoe%ﬁéa % torﬂ,MIXtUGJIS\ﬁQS%d and the

mixt@rerigjtirsddorB1 Thé Bolithis remeveadslefiitrationdthetfittrate dmﬂéd @ith 100 mL of

SR 50 B OV TBBLA S0 Sl o

aquapHp @plgtl@dl&haciv-axmtediwm Hiethyt ettrert, trgr @piityined organic phases dried

é{ %&%4%%%‘19%“%1%@%%%% d og#ﬁr&ﬁ%&d@:r%gﬁ/zgg\?% %%/é@yl acetate
95:9} yieldy ¥. 8 #5161 325 Bmohdi7%)2. 3 eq. i n di chl or onet hane)
is added to E-N-Fnoc-lysine 47 (1.10 g, 2.98 nmol)

and CuSO4 (8 ng) in 27 nmL of a solvent mxture water /
Exaraple 48014-(13-Azidoi%5.8ili1detraexatridecy o B ES

4. 8'5@5)25'n?méi?"i’?@eﬂ-éﬂ@loﬁrﬂ&th&l‘éﬁﬁ&yﬂﬂetﬂhﬁL(fo‘éoh%th?zbbénrz%% Ws) is
dissolved in 70 mL dry THF under argon, and 0.954 g (39.75 mmol) NaH is added in small
portions over 10 min. A solution of 3.2 g (14.58 mmol) 11-azido-3,6,9-trioxaundecanol (7) in

20 mL dry THF is added dropwise, and the reaction mixture stirred for 15 h at room
temperature. 2 mL of water are added to quench the reaction, and the mixture is
concentrated to about 50% under reduced pressure. 70 mL of water are added, and the
reaction mixture extracted with diethyl ether. The organic phase is dried over MgSOQ, and the
solvent removed. Purification by silica gel chromatography (gradient: petrol ether/ethyl
acetate 10:1 — 3:1) yields 3.8 g (8.38 mmol, 63%) of the TBDMS-protected product. It is
dissolved in 80 mL dry THF in a plastic tube, cooled to 0°C, and 8 mL of a pyridine/HF
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roomtenperature over night. The organic solvents are
renmoved in vacuo and 100 nL water is added. The pHis
waeojussgos to 2.5 with 6 N HCl. After extracti oPCIEP1903/010889
ethyl acetate the conbined organic fractions are
washed with water and dried5-MySO4). Evaporation of
the solvent affords the crude product as a yell ow
(7@B0). softitias s addedrandatjrrag for S(ldatcrbbmrt@mpéﬂa&rrr@/ 18®mL of aqueous

PABENGLCH] ) S A g e e

ovéniig$0, 3a8e2@n{oVilfthe MNemtrmcbroauc% %@Dﬁed by 1B gel20:
chR gAY @”ﬁé"e%thsrﬁem JFEie1 e Yiekb] 27 46 (267 mmol, 745%)

06-[4- (13- Azido-2,5,8,11-tetraoxatridecyl)- benzyl]guan
.,eO A4 SSsoIvedln

0. gmcg 02 &?ndmbl)&-(pemzmezjs Bhl1ctbtré(8@ﬁldébyl) Beri’zyl’@l@d)ﬁol @m} is dlssolved in

5 OB 7308 R Ebl PR@ASHE erkBoipdrinue adtest ioro1 § (267

mrdd;ca-l(ﬂ-emmd-ma-pam-swlmﬁheﬂl pywdllblnitlhﬁ Blﬁlﬁﬁﬂje isaded fﬁﬁd the solution
ue i's purij

stu%&! ﬁ:" g% He\gﬁﬁfﬁ%oev@mfgﬁ%?@ rgﬂhvacuo?he crude product is purn‘("j ed by flash

colgmnmmrmmn@apameﬁmammmmhlo%nahanaa 95} Yeeld: 0.6 75 g (50%).
compound obtai ned as a 30 pale yellow oil (120 ny,
0.26 nmol, 619 Rf = 0.01 (dichl oromet hane/ net hanol

Exgmple. 15: HetlFO m&vyh_hnm@wﬁ@reua) b 7.83 (s, 1H), 7.47

oyl or 4518 4By oSt BB oo S 62 g2

yniStymeiyldenzyi)duehine (BX)dnpind witer/acetonitrile 1:1 a suspension of 9.8 mg

cugeinde Bl Bk AR BEDE Rl ioNs S o2l pom

terapedatarea All ihsoloble- Ratedall iy fitered 48, the 66IVerRts BYapdatéd iMvaJub and the

o 30 B 91l BBk esgrenne 1) yoiang .5

mgRCDOERR00 31 WAD ESVMS: 8143801 pL, 0.38 nmmol, 1 Min
1- met hyl - 2-pyrrolidone (NW)) is added. The mixture is
stlrred at 40Cfor 2 h and transferred into 25 nL of
. 2 s RIS ther 4he crude product. The

Azgﬁzw o ST Tl i e o

0.1 dnfﬁﬂi) aneligsiohvedén emsoivaniohixLde dynsisting bf 30Mult bitanol, 200 pL water and

s03fs BT RO SULEUERAE S8 F%50 Y% B

addeg| aMSthe(raédt',bn &ﬂﬁtuﬁe |B Mhﬂrﬂad-ai(%%ﬁéhﬁdratwe %3'?4899 AII msoluble material
is flgxl%que vV, Iét%gl v, g t LG o
0 E&ﬁ?&ﬁah%mpﬂ BVZRH GG e PRANE. w'm'exﬂ@ﬁ@.qwmn

chré@a{ogfiapig (cHloro@Bmnmdtharios 20th geldingB4 rh (28% YéQirher 43. ESI/MS:
115%7347’\;3)’ gxane / 100L water, and 590,L trinmethyl phosphi ne

1 THF) are added. After stirring at room

tenperature for 2 h, the product is precipitated in 20
140 dr| eq |nvcuo over night.
: figxaupdecane (A = 796.9). The
1- Apldodldenhtalmdmégﬁ Mrtolaamndet:amé waEx@uprefa Qd ¢, B4 mmol), is treated with

1.0 ml 55% hydrazine hydrate in 50 ml abs. methanol and heated to reflux for 2 h. After

cooling to room temperature, the mixture is concentrated in vacuo, diluted with 50 mi of water
and treated with 5 ml conc. HCI. All precipitate is filtered off, the aqueous filirate neutralized
with NaOH, and the solvent removed in vacuo. The residue is dissolved in dichloromethane,
and washed with 3 N NaOH and water. The organic phase is dried over MgSO, and
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15 Exanpl e 23:
6- Benzvl gquani ne- PEG am no- a- N- ( bi oti nyl - 6- am nocapr oy
WO 200E0BH4PFDC- | ysi ne 52 PCT/EP2003/010889
06- Benzyl guani ne- PEG ani no- E- N- Fnoc- | ysi ne 51 (78. 4
ng, O 098 mmol ) and 30 L tMPethyl - amne are dissolved
in 0.5 M. DMF. N-(+)-Biotin-6- amnocaprmc acid
CORFQi‘lIé‘FﬂdHP HReHA Vielding 0.63 g2 2mmyp), 51%) ofadojourisssibis @ichas used in

the ﬁb)@sfép%th%uﬁﬁé]ﬂp@ﬂﬁg} ﬁﬁl utions are conbined and 20

stirred at 40C for e reaction mxture is
transferred into 30 nL of diethyl ether to

EXQWSE%'O‘F@V é@tﬁ T4 e Q\n‘ﬁﬁé‘ g%l & fr@%ﬁfr dean I-: ﬁ,Zé-@gz&f@-@e&yl h-gugnine (11)

Osﬁ’urqapqrgyéwugplnﬂwé% 0@ QArmmbl) anditrzige 8HY¥ mg, 2 mmol) are dlssolved ina

e N i ok
10 pMpf—ﬁa -CUQQNS@thlod (40 mM)1GHWHB)Y5 mith abd DR, €2 A are added, and the

n i ot i nyl - 6- aim nocapro
req% f@%g%ﬁ@ed aF room%mpera?ure for 4% h. All lnzoluble material |sp}|lte¥ed off, and

the@®vBets Byaporatddie vEE®D. mmt@orhbt(@fa?hy M&hl@roﬂi@g{é@gﬂﬁ&ﬁé{nol 20:1)

sine 52 (16 ng,
ym@%??lﬁiﬁg"%re di ssolved in 0.4 nL DW and sti rred

at room terrperature for 1 h. The product is

i1B) 20 mi diethyl ether and dried in
ExghAE LB NgA8 38" [ MrH] + (MW cal cd. =

18 WAL, rillﬁl)aZId"éf(e aahma&u L3 &@ Wél@ﬁiofdﬁﬁetﬁi}fe% %e?deﬁttg E-N-Fmoc-lysine 47

(11\@ %@EgZ bther purification
6 &9 r%t%%@mﬁ)ﬁb%mqf@ solvient/ini@ura miaterd apstioghol 1:2.
Dllﬁobﬁiﬁyﬁtl‘(y[aﬂmﬁ@(@@qu_ B, 58  mmol) is added, ?rsd he reactlog Hrmggre.l% stired at

rml%m:"t hyl car bony IT]h -am nocapr oy ysi ne
roog&p pigHirgpver night. The organic solvents are removed in vacuo and 100 mL water

is aGEecbfmékﬁH}b' @Hju@f%d'?gg’iﬂmm@glgﬂ]g‘ (Amef’%ktpélc orﬂﬁﬁn eﬂ1 2Bt the

si ne
corqqijr; Wrgﬁfrﬁglqnﬁ age washeddvith wmaiBr arjcidriegoMaROn). NEZpoXatioh of the

sol&h%ﬁor&@h@%@&ééﬁ@ ab gl;/eﬁ?\g g@ ﬁf%@ﬁ) 8 dmat ccg?pmyrﬁdl(cjgloromethane/

droxysu

té cﬁ?ﬁ g) - ani noca g0| c
metgan %’ 9iygs 660 U@?@ veref 3 Whée a@l@eﬂf— Oéﬁddrblﬁeranfmmneﬂﬁethanol
95:5}i REMVIS (ﬁi/z)ragstiqu+4|§>Qqu;a|gdh ?J %product i s

y

precipitated wth die dried in vacuo
and purified via flash col unm chromat ography using a
Exagphec? 2 noe- 135Arﬁ|ﬁo-1z55 801 ﬁfﬁét%&&ﬂnd tgoyvi el d

o 5 M5
0" M@fé%a%{zhg IRk eairioh earelouanines 41 8231 o %wrmmn s
diss@ified B8 Bed gumnwheﬁ%gamrﬁ%y@a%ggmf gL FrioleRl 1S
propgﬁadlgp%?%gj. %uipnltﬁi) qFl:9E gﬁi@ @@ie? gg arg@rggomthDj? gaetion

mixtdiess beated at 20°QMind ﬁ@l%szf%r 43;@ hd 3(2&1(91'13 QEcéhted, Yhe solid washed

with %Qeétbj aémd ?lge ac?lyleé}]f RyRRATRIRE i wyp) dae beskduenis orifieeDy, fldsi column
chrorr@togba;ﬂ'& (dﬁsblo}onﬂétﬁan@%@@ﬂnol%% t&\f‘d fheaft 'c@rﬂpblawg%cpt% ih&fas a

ro re et he
palety%ﬁov}oﬁ] (1@0 mg, %é mmg)? 6%/% 1y (d|chloromethane/methanol 9:1).
'H-NMR (400 MHz, DMSO- -de) 8 7.83 (s, 1H), 7.47 (m, 2H), 7.36 (m, 2H), 6.27 (s, 2H), 5.48
(s, 2H), 4.50 (s, 2H), 3.55 (m, 14H), 2.64 (t, 2H, J = 5.5 Hz). ESI/MS: 447 [M+H]".

Example 21: Oe-Benzvlquanine-PEG-amino—oc-azido-s—N-Fmoc—lvsine 50

0°-Benzylguanine-PEG-amine 49 (76 mg, 0.17 mmol) and o-azido-e-N-Fmoc-lysine 48
(67.2mg, 0.17 mmol) are dissolved in 0.8 mL dry DMF, and 1-hydroxybenzotriazole (HOBT)
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solution to precipitate the product, and the
supernatant is renoved via pipette. Residual solvent
WO 200803305 at ed i n vacuo. The product is purifiBdI/BP2003/010889
col um chr omat ography on silica gel with a gradient
of 2 to 5 % nethanol in di-dil-oronethane (yield: 64 %.

15 Exanpl e 27:
(3864 B O38ymgwh i Mén PRG@tay2rmyrBlidériodBiMB)pisrided. The mlxture is stirred at

<o E A5 bl SR St ¥5 iosuc. e

residuet ib disaaived in(idthanol 6&fSorteld)on Si0a (012 g) aﬁ@ﬁuﬁf@@%&ﬁl@@h column

oo e Hoc S BT BE Pl asty Pec-

amirar-o-alzidoreelFedcelpsing 5hasit palerydiew ol Y81 figcebb® hmol, 57%). ESI-MS

Wg@%@hi‘WéhéM"\é&ﬂ'%e% Ho- a- N- (bi ot i nyl - 6- ami nocapr oy

| ) - E-N-Dde-1ysine 58
- . 'no E- N-Dde IyS| ne 57 and
i ni mdyl

ple enzylod
OﬁﬁhQYI%&éiﬂnéTBEGGa?nlﬁowlao-ﬁl\lel:rﬁb&ﬁ/@ine g:@t(ﬁ’f‘ n@'\/g 008 %) is dissolved

Tri et ylamnea L i s added ctron
in 440G iply b4-diexang / 400 \e@ﬂsy lang 588 L itématipliptiosphirtenid M in THF) are added.

AR L OREREL L1 812 U ORI gl gl e e
ang érl@lﬂap@pm everinight.y ESLMS (ﬁ’lAZ)l ﬁQ?(&St[N‘ﬂ-H] ‘oMW eelctr o@96:0). The

h I I
PR R e o ) " Chl or of orm -y el d:
37 %over 2 steps). 30 Exanple 29:
Exéﬁplg%z Bda%e?ﬁ\/l'&ﬁaﬁ RSB A8 N Blofih1 YA iR &8 AC 2R N oc-lysine

[ysine
52(13 Benzyl guanl ne- PEG am no- a- N- (bi oti nyl - 6- am nocaproy

o S AL S S 5 T, E e B

amiseeredissolsed adli® thLt DMFh &l-(+)-Bidtin@raminstalirsic a@md\usb@mmmmw ester

(4522l % o s osolier 30T, PHET ¢ i Pl aimsomoingsiene

stirradeat éQKféf(mﬂhanThe rseactmmnnmtﬂlrellsarqasfw*eﬂ &‘mto 36 nitest diethyl ether to
pre?@lté(t?'ﬂ]ie erﬁdgé?o%?lﬁtatﬁd reS|dl\1/ea %l“cljossolve i me %%E)I ac?sorbedd on SiO,

prep
(0-Deyand pyuified by f@EGaTN ohmnmtc(gnamm (dightoforatharer@pthandl)10:1) to

vielE Bt rhd () @PIILRE 00 b DOBRELY Lond® IS B2 PPa6.38 I (MW catca.

=1838.8%nyl | - 6- ami nocaproyl ) -1ysine 54 according to
Exanpl e 24 without further purification (yield: 40%

over 2 steps) Exanpl e 30:
Exanml®dd:z O dieanyloe ‘ PN-( D tirtyil-BydmiBo caproyd d gdine0 53

o BBl b A AL IR P e,

0.019 mimad) arel 5ﬂ3ul( di6th9lafiine 4r8.dfsspivel In 0. H%@Dmﬁbeéilrﬂeﬂ abMom
4-di ni trof| uorbenzene (4

tem&ﬁ(?%{rﬁ @tﬁﬁ-l Tg%HEOHHCt('%reEP't%tPG W FOML ‘PW@W ether @@hdrleJ in vacuo.
ESIFVIS (I} 91 838 [M#HPAMW calt. £ 014423 ThEBRIREAL yS&d fb‘?;}fea@%t step

The product is purified via

ated. i n. vacuo.
W'theUF@ﬁthe%WB'h%tE%grgphy on silica gel

Example 25: OG-Benzvlquanine-PEG-amino-oc—N-( biotinyl-6-aminocaproyl)-e-N-([digoxigenin-

3-oxymethylcarbonyl]-6-aminocaproyi)-lysine 54

To a solution of 06~benzy|guanine-PEG-amino-oc-N-(biotinyl-6-aminocaproyl)-lysine 53 (6.93
mg, 0.0075 mmol) and 10 pL triethylamine in 0.4 mL dry DMF, (digoxygenin-3-oxymethyl-



10

15

20

25

30

35

10 using a stepwi se gradient of 0O to 15 % nethanol in
chloroform (yield: 15 ng, 75 % . Exanple 31:
W@ 0BesIavs quani ne- PEG am no- a- N- (bi oti nyl - 6- anPCDEPNDY10889
[)-E-N (6
[fl uorescein-5-carbonyl ] - amignocaproyl)-1ysine 60
06- Benzyl guani ne- PEG am no- a- N- ( bi oti nyl - 6- am nocapr oy
catbonlyly-8iameind&aptdc acidi-hyirddsoedinimide evist (5 mg, 0.0075 mmol) is added,

anaktlfﬁll uoﬁg}ilﬁﬁ(‘ﬁfﬁ I%Hﬁr%cirfltol@y{i qraénl&gipeh rgo%:t,(gttlﬁ pre%lpltated with 20 mL

dleItIhyI etHeyI el e v4ELY dnl pannﬁecswa flastelcaliimA Qﬁroknatography using a gradient of

Iace am t 40C
5 §,150h g ol P cioim 7 Gel m (4 B3 matol A0 of e e pgoduct. Esi-
MEGh/zM488)7 & IM-4r-38 M BEcaidd El457 8. cal cd. = 1385.13). 20
Exanpl e 32: Bis-N. N (06-benzyl guani ne- PEG) -urea 61
Triethylamne (15 1) is added to a sol ution of
Ex@fple2d: 16% ammanﬁeswsl;-amw @Wﬁhbb—@%MHédvsme 56

6benzglll L guani ne (49,
O npaqzyighanpe: Pﬁﬁﬁragmﬁagr(é%m O(IQ f@“ﬁﬁ an@g NTETTDOCTEFN Dyledysine 55 (58

mdYlo. A ¥melYfare ai@gol\%qurEﬁ\@ﬁéddg:huL .eNUng(gﬁé pL gg 130 sHRAGR in NMP,

‘enperature for
0.38rraaiopiand tleethylts-(@-dimaiplylagtivmprogyl)oantvbiliimide $6D G4 mg, 0.28 mmol) are

4By PR S5 g B A s o v

sohﬁcpn topregipitatsthensodud ehdiBe piparhatant(id/noaled. viampipette. Residual

sol%é',r |§ ?Q/gp@?é@% \%C%ﬁyﬂs\? Prqduct |§ Burlfl g bynco!tjml? clzrgglftography on silica
Qek\@l ha Btﬁdjﬁrttl pﬁ%tdr@l’/tsmetynan@m dichlgeonie@haney(yielk3 6kib).) i s
di ssolved in dry dichl oronethane, and 30 added

drolovvl se to a sol utlon of 2- butyne 1,4-diol (13.71 g,
E Tinf@|-Bermyisygnine-PA =Ddertysined7 i di ne (1 29

6 - 0, .
OB REcAnS YA M85 5, S Bl v
in I()MG((G@GLDLL) @he deW|w(7l11 i, 886 uhl)dé addezid Fre reactioh mlxture is

t h wat er .and saturat ed

stk 1t esors reveatlie: 450 e st rahRseH 1 Prcun g Pyt used

for ¢ oaa stepreitloyt fupeér pirifiedtioar / et hyl acetate 1:1) yields
7.2 g (67%. 35 WD 2004/031405 PCT/ EP2003/010889 -50

Exanpl e 34:

Exdmplecst -GuBardigueiihg-PEiId-ainimeyo- Mblwgﬂ@érzﬁollﬁhi‘ox(lﬁézd %de-lvsme 58
n (0]

Oe-é_eg‘nt ﬁgwlﬁ%k&aﬂrﬁwég\;bpé ﬁ/ b%wtd N4 h@othwfgw[afmnocaprmc acid N-
suécﬁlﬁﬁhl&@l ésﬁer5(§1 gng, 88 6%6[7@19)&5%6@& i} EWY‘)(E‘PQF PFHeftflamine (30 L)

nmol ) are treated

is %ﬁdém %}doth@f%?ﬁ@n giireastfar 24 Pisthy! eﬂh@b@ﬁddgdmtceﬂwe gblutign to precipitate
the%&%ct %ﬁ‘ﬁi the E@ﬁé?hétaﬂir@@nov%d v?é @5%% %Qdua?gag?nt |s|_%vaporated in

rK-u ess Ol
vagiog cﬁk&EV? Catl@n@é&? praqitrcg @taoyueimd 137 éoln@mtchsqr@@og@nbmpm gilica gel

(grafientdrt 0%d 3A% 'nqa‘?ha?noﬁm chlorof Id: 37 % .
(© 9-tri oxaundecyl oxy) - 1-( te?I{m byllﬁ yl d7| r?e?tvﬁg/ gtlelp% oxy) 2

butyne (65) 11-Azido- 3 6, 9-tri oxaundecanol (7, 3.79
Ex&inplé 299 D088 z)Iglisnifé-PES- Mol AND b tidyTe-arRiRcat sl Rine 53

Oe-Benzylguanine-PEG-amino-oc—N-(biotinyl—6—aminocaproyl)-e—N-Dde-Iysine 58 (27 mg,

25.0 umol) is stirred for 20 min in a solution of 2 % hydrazine in DMF (250 pL). Acetone is
added to the reaction mixture, and the mixture stirred for another 3 min. Ethyl ether is added
to the solution to precipitate the product, and the supernatant is removed via pipette.
Residual solvent is evaporated in vacuo. The product is used for the preparation of
benzylguanine-PEG-amino-oc-N-(biotinyl—6-aminocaproyI)-e—N-([digoxigénin-3-oxymethyl-
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10 hydride (1.02 g, 42.45 mmol) is added in small
portions. After stirring at roomtenperature for 40
WOorRev4/031403 er t - but yl di net hyl si | yl oxy) - 4- i odobut PQF/EPI®03/010889
(64, 4.4 g, 14.18 nmmol) is added, and the reaction
m xture stirred for additi-d®al 15 h. The reaction is
guenched with water, and the anount of sol vent
carhoayid-6 eiriinooapmyt)- Iymaa%ald:coﬁd)gg toEE)ﬁmlimé 2¢Mhﬁélg(f§aﬂwdﬂphnﬂcatlon
m xture washed wth water, and the
y:élrﬁ g‘ﬁfi?g%rhégkgp%?“ ed over MpSO4. After evaporation of
15 the solvent the product is purified by flash

dlrﬁrobbnt@m‘-lasimssldecyl) propargyl al cohol  ( 66)

but 65 (1.5 3. 37 | )
o FpeyRiinine REBaenS Pl Bt L6 ingispsey T 53 B8-S, 78.5 pmol)
is dissbNadea DME Mob LY, &nki 20ALEm I OB ASENE h'qrrhg %g(lﬁnc}l) %‘l%tnethyl-

1 Min THF) The reaction mxture 1S 'stir
aminey(4Pnd.) arerddedofThe seasiion mixdede stirred atabt@ far® mbResidual solvent is

ev%/&te&‘/ﬁ cuoa‘mé Ho%ﬁtq% pﬁ ‘i%v%’] v@ﬁg ! at ﬁfrﬁrﬁglygh% olgﬁp‘j}yé)n silica gel

organic 'S wWas
usipg@ &mwl%mgr adnenhrd (ted S%Wethambl niromn‘ofmm (yidlg SBmg 18 %).
product is used in the next step wthout further

purlflcatlon Yield: 0.774 g (80%. 25 Exanple 37:
2 Vi ige-PEG- amlno-oc-N (biotinyl-6-aminocaproyl)-e-N-(6-

V | 1 hd - 67) P |
ks AU | 04e e (67) Proearey

O"@Enmuamedméaanum-bw{mmw Gwﬁnd@proi/l)%lﬁé’rm (8.5 fg, 0.93 umol)
g v? rtions. After st 51 room
ancfl R 0@6) ?H”uwocaprmc aC|d N-hydr xysuccmlmldyl ester together with

trleltgll(afmlaz{mm Idrmstirrerd—:ﬁ 200 )LL%nTﬁhVId&et@Mfdé@t Udt@ i@ h. The product is
chl.ori de
PregiPiaeH %fﬂ%n%tﬁw e&%n?faed mg,vgceroa B (m/z) E385cRRIN+H]* (MW
cal@t.i=r1385g13).s continued for 15 h, and the product
precipitated by the addition of 30 nL diethyl ether.
Fl ash col um chromat ography (di chl or omet hane/ net hanol

Exe88p!8 B2yBieiNIN -0 erylgddiine-PEC-updd @ht |y yel low oil.

Tri@l%r?@é (i%n&[r)l isgazldg}é gg %'sol%?or?é? 8p he( 1§8a:mino-2 5,8,11-tetraoxatridecyl)-

berikyll-gtiarmiox e49; B0laRy Y pioPRMIY.N!-H 6
oS 849551%” o er pheﬁ?%ﬁ@ﬁ%@"ﬁﬁﬁ%@ﬁ’ﬁ 43 pmol) i

0.8 ﬁé’SV » fndhihe reactiop arjxiyre Sfrf@érﬁtf@mtﬂimmatereffor 24 5. fihe crude

turct & retbiprate
proifet prebiynbd 1N SIS (80 T, JastrbeiPa. and Wit by fiash column
chrarggtography Em?*@ﬁw éitphl%oma@aee 5dndYielde8.pag @.upak 27%3ESIMS:
91 VIEAMHHIS IMORLAIETE: ¢y,

gg;at ogr aphy
(di chl oronet hane/ net hanol 10:1) yielding 312 ng (83%.
Exanpl e 39: 06-[ (13-(Biotinyl-6-am nocaproy-amn no)-2

Exaaqp%e 33; 11(@hrmﬁ%énh{eluﬂm%}v>eﬂt%%gy<h t63)5)9ua3| ne (69)

uani ne 638 (Z6.
tort R Rmais] SbioAie (o Sihswaole igsetves s slchioromethane, and
added dropwise to a solution of 2-butyne-1,4-diol (13.71 g, 159.2 mmol, 3 equ.), 4-dimethyl-

aminopyridine (1.29 g, 10.6 mmol, 0.2 equ.) and triethylamine (6.9 mL) in a solvent mixture
of dichloromethane (200 mL) and THF (100 mL). The reaction mixture is stirred at room
temperature for 15 h, washed with water and saturated ammonium chloride and dried over
MgSO,. Flash column chromatography (petrol ether/ethyl acetate 1:1) yields 7.2 g (67%).
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succinimde ester (20.0 ng, 44 gnol) are stirred wth
15 gL triethylamne in 1 nL DM at 40C for 3 h. The
W@ oiwes403 s renoved in vacuo, and the residue PCr/EP10831010889
via flash colum chromat ography
(di chl or onet hane/ net hanol -%0:-1) yielding 20 ng (68% .
10 Exanpl e 40:

Exafle( 346 - {-DerrButvipimethyBilydooy/atibydbuapyns Y64)6- am nocapr oy
4sF PR A Rt (63609, A8 SBmrbgaiggee (180 g, 26.45

mrg@l)amdm @%&@%@mi‘ﬂﬁﬂ—éng mﬂEh)an?llpféOSphlne (6.80 g, 25.95 mmol) are treated
n oxXyIe ar - 6- am r0| c acid
in RE Bl ER0 it hertiherar” Rberizon 2 ol friohgm e dtprn Trans. 1,
3389-6369}3210601 Worlaup yieldsr4.421g 11406 a dofouriess &il. The'M@duct is used
dw%é qrgﬁ]te %rem pitated wwth 20 nlL diethyl ether,
re 588 and purified via flash col um
chromat ogr aphy using a gradient of 5 to 15 % methanol
. d 2 title conpound

Al OXY, -butyldimethyisilylaxy)-2-butyne (65
11 ﬂ?étidoeB 6 erlmndébanoQ(ﬂ E)’Iel“gphleo,éhmol) is dlssolved in dry THF, and sodium

hyc% gign(éf IQQ ]97 55 rlg aéﬁ.[eﬂ ey n@K%c?{ﬁg]@n y ey s{rﬂgg gﬂéolnbteg@erature

for dfrwhii, ‘&(tdrt—butyﬂmemylsrhd@dyymmbnw%ne (64, 4.4 g, 14.18 mmol) is added,

ancﬁ%re rggtgf;h Rﬁ%ﬁ%hogﬁfg%gl %H}%J)égﬂ ?ﬁ%{oe%% ﬂ?]?% Bhg(:; \A%t%swater and

theﬁmcvum nfschtent mnlncecbmpabab o &duoB80%5 Dikthyl ether (50 mL)7 is added, the

RS RSN L 0%, iy ot Bid ygpoaton o

thestolvent theatro8@Cisf murifie@ by Basth coluthh ehroadatdraiy (PEWEcidicthyl
acg}g}g 4llc) oyiAfdtﬂz g\@gpgatl on of the solvent in vacuo the
t re

y flash col um chromat ography
(gradl ent rret hanol / di chl oronet hane from 1: 50 to 1:10)

Exdoit ! 12k 5801 £-{et TR b riad i) BroSarv A % 10).
Terj_—ppMdMchﬂslyMﬂber &G J6).37 BInol L6 dissoRed M 25LAHTHFAWAHL0.25 mL

aceglE gr& gn&liea_g@%l&bé%@%ﬁtg‘aﬂﬁ% f|%gl’?%5a EmLQEaVI mEPI-E:g The reaction

mixguse lsgsjlr@ﬂbfor 27h, 28dth@ 8mpomt of BblventSedlcedtin vaad tbiabodt 36)% After

adoiﬂzonMSf" gé@ﬁaéé{%&: Km i o?j |_|;I|O|ee c@n s @agﬁsm?ﬁ Wtﬁ )sal'e ﬁg@nﬁl bicarbonate

(20 glarind ripg 830 mEpeod dried everddgRHy.i Viee produdtas (SR0inMYe next step
WItr%ugﬁjnﬂ'QPMnﬂbgt il "?ﬁﬁ Y)e)dm' %% nL DMF containing 35

20% (v/v After stirring at room
terrperature for 30 m n the soI vent |s renmoved i n vacuo

B’f#eop g-LA“zid 92'5' f1'1etgtr93xaft S0)-6Y uanin

C roma 7y ane
PrOP@rsMh aicoml 6 12451193&5 ainil)ig dissotved |ne:trhy)l\/ﬂ?1@1rmu) tiod sodium hydride

(1 813 P{gaV @5%8@ ISV%&QW%&S eEEt?rﬂﬁgq’ éprl)&gustgmae%gure for 30 min,

ow SO
-(%@mmﬁiﬁbwrtrrfﬁ-alr)ﬁynaﬂwlrmor@h@hnummlmdlea(aé 6440nd,: 219 )moljlamd 4-

dlmJ a(rﬁrQQ) Mde g@‘\ﬁﬁ% P31 nf%'ol)zé)?e ]adégd (%rrlﬁé@conﬁm}e]d fgr 15 h, and

the product precuﬂated by the addition of 30 mL diethyl ether. Flash column

O

chromatography (dichloromethane/methanol 95:5) yields 470 mg (44%) of a slightly yellow
oil. ESI/MS: 421.29 [M+H]".

Example 38: O°[(1 3-Amino-2,5.8,11-tetraoxatridecyl)-propargyl]-guanine (68)
Azide 67 (400 mg, 0.951 mmol) and triphenylphosphine (748 mg, 2.85 mmol) are stirred at
room temperature for 15 h in a solvent mixture of 6 mL 1,4-dioxane / 400 uL water. The
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J=7 Hz, 2H), 4.24 (d, J=6 Hz, 2H), 5.45 (s, 2H), 6.27

(s, 2H), 7.35 (dd, J=8 Hz, 77 Hz, 4H), 7.82 (s, 1 H),
wW@2@9/081495 J=6 Hz, 1 H). ESI-M5 (m z) 468.8 [ VMP{HEPINY/010889

calcd. = 467.6). 5 Exanple 43: L-2-{4-[N(2

4- Di am no- 6- pt eri di nyl met ky)-- met hyl am no] - benzoyl ani n

o} pentanedioic acid 1-benzyl ester (76) L-dutamc
solvenids ferheveryih eadiex aid the rédiduetpurified 4@ fashlchluafificfemadgraphy

ety Bl Jehindf e GeR ¢ i  adoed to a

sol uti on of 4 10

1 hyl am no) benzo
ropargyl]-

gugmma(@ O 65 rmDI ) and PyB(P (250 rTg, 0.48 nmmol) in
irred
Prvalafl syar g6 [R5 g B ARBra\ HHoBmisE argnahisreaia aedahhycroy-
sued" mmidé@!ﬁtér?ﬂ@e n%%@m’ﬁ&,ar@ shrréd with ﬂ@hL%’&ﬁﬂQﬂnﬂﬂz i TR DMF at
Mtrie | am ne the crude product™ Is
4Op(&fqrf3| *ba- hg goluentds Wnﬁcﬁled in varsgy ang &léureﬁdue/\awréneﬂmalﬂaah column

08% TFA
BRI el e P iy 0 T

and the solvents are renoved in vacuo to y| eI d 50 ny

idedy ' aninest® 3,28 (m 1 H) ,478(s
Préﬁd}gyl guérine( 68 ( 13"@ mgGBﬁﬁm()NEr &I?%{y@emé%@xﬁe%?y}_{arg&}%ﬁammocaprmc
amg h)ddm)gysgqmnl@)de @bergﬁmqﬂ?éi umol) and 10 pl triethylamine are stirred at 40°C
for@eh 4Tf(e[ ﬂrgd%'%t s prgé' éantp ﬁolngL dle}hp{yc?ther ﬁla?d 167 r‘?ﬂﬂg/ ?nd purified via
flasjm:qlw}m mmmggr@tywmwgbblenmf@ﬂo)%ammmm tachiyrbiorra to yield
2RGS0 R SonBaE QBRI FTh) ESHMUEDT I (MW caca

838} uor ophosphate (PyBOP, 152 ng, 0.29 mml) is

di ssolved in a solution of 1-hydroxybenzotriazole
pL of 1 M25 solutlon |n

mp ; g y plaen
123Fﬁ{b€§ém|ﬁ§<§o.%lécgr%lc§ §§&) (’ﬂﬂ? mgfo %3 &%Abl '\Arﬁoggéﬁz%ﬂlazgld’g%%ns-

he mxture |
Pyreciidivg-rhegPhamium hepadlapiephgsphate7 PYBRXT, 193, 106, D hmadlrarg @solved in

11 H#DNMD AR sfifring QPFRRY ie%dyété‘r'@ f8r945( mih Oka. anQnJrﬁetﬂﬂtﬂ&Zyl guanine

reaction mxture Iis stirred roomtenper
(71f 6?0 PIR0.dAMmeIEIN kIR are added. Zbg reAction Mixte is Afirast at 50°C for

5 n’fnﬁ?rfﬁ’é’rﬁét r@émtté}ﬁpér‘a{dt‘gmr 1'1{‘ M‘?é?‘é% Jrgﬁorpéfqﬂé‘g Ivérﬁ d? vacuo the

sh 30 colum c romato

pmﬁ%‘ftﬁ%ﬂlﬁff'ﬁe%é‘ ﬁ'?@? etemA RO MategsAPhY: @adient meﬁhanﬂﬂdlpblpmm&jhane from
1: 5@% W @} ’doCyléa‘&Hgé mg 8. 2‘7%&19] ?9%5‘3 whﬁﬁan (ﬂ ;?'gd@tﬁ R 20K (methanol/

are ob cetic

dlcgeromeaﬁqgﬁ 1oTQQmﬁ HM%(@OMI@PM ds VB 1( 1810 9941@4) 2.11 (t, J=7 Hz,
2Hib épzoo 2058889 (m, 2@% 58)(m, 10) XU 9847 081), 5.45 (s, 2H), 6.28 (s,

/010889
2H), 726 7.88 (m, 12H), 8.30 (t, J=6 Hz, 1H). CI-MS 468 [(M-Fmoc)+H]" (MW calcd. =

689.9).

Example 42: 0°[4-(12-Aminododecanoyl)-aminomethyl]-benzy guanine (73)

Fmoc-protected derivative 72 (180 mg, 0.26 mmol) is dissolved in 3.2 mL DMF containing
20% (vlv, 6.5 mmol) piperidine. After stirring at room temperature for 30 min the solvent is
removed in vacuo and the product purified by flash column chromatography (gradient:
methanol / dichloromethane from 1:20 to 1:5 containing 1% triethylamine) to obtain 95 mg
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Exanpl e 45:
06-4-([12-N-(4-{4-[N- (2, 4-Di am no-6-pteridi nyl net hyl) -
woreaohpband no] - benzoyl - PCT/EP2003/010889
~am no} - 4- car boxybut anoyl ) - am nododecanoyl | - anm nonet hyl
) - benzyl guanine (78) BenzpR-ester 77 (13 ng, 0.01
mol) is dissolved in 2 nL nethanol/water 1:1, and
(0.R0 a0, 18f8)Kof@Lpale uéliow sofid H%fr?o(D.Dﬁ\/(ihemaﬁolllrletﬁyliﬂlrﬁrdiximoromethane

20;1210%20'@%@329% Eﬁ'éﬁgﬁhﬁﬁg 1%&({{597@3&?@6 7 DH), 2.58 (t,

J=TH&, 2 d.2r(ddé=en Q)L 5.45 (s, RH), 6. 2R, kM), HRAsG a8 148 Bz, 77 Hz, 4H),

7 AR v 5 bl ea BRI sieg =27

product are obtained. ESI-M (n12) 904. 7 [MH—I]+ (MN
T . 06-4- -

eataneméleémdaﬂr-lbmzvmﬂtaﬂEﬂ) amno-2 ,5 8

Al g g éz.es?r%%eﬁ%?”' SN p——

addédto 3)nll$lDM$l®|a)1d 3bmricated dedomobﬂi RZ This9ixRire Eoadded téfg solutlon of 4-
n_at room !enpera

(N- ?%g ‘é?g?‘rjﬁ ﬁ pterl iny methm meﬂw amin 6Bli)enzmc acid 74 (150 mg, 0. 46 mmol),
diis®Prdpytetrianiine (DH2L5 0855Embl bha ®yBOP (266 g, 0B Hbl) in 1.3 ml DMSO

unfiFbBen stador I Aie(Sactn Mol Hised ataec o pmieand then a

roqnnteﬂrﬁferqﬂUeMMFQ &md Afted daehdhﬂmgt\dii’fh @5 Imit 1 antriefhyRédine/ Be@fude product

is pu?’ﬂecﬁ;%ﬁf% F\Lﬁ @ﬁa& g{ﬁ?ilo g}p @ 1§} H{Iupr@cg%@%%{ﬁM acetonitrile/

0.08%nTFA frvinTIOA; 0 tard:&dth eTrmramdmopnmmlastquw pFﬁ 7eghdie sbivbfis are

ore P BT e YBh, 6 65 e Gapasoi. ' R caoo e
DMSEp ot &¢t:0Den05fm,t2h, 2.80 rax3H)g 28, SHaelznqueﬁ:sbaz 3H) 3.28 (m

THRAGEE 51T FiB abeSaro8s S el er p fockion 857 (mpl). ESis

(m/apb4igd fNreH] avtey griadli=e34.6s in  the previous step, 14

ng (0.02 nmol, 40% of the title conpound are -

obtained. ESI-M5 (mz) 883.4 [MtH + (MN cal cd. =
wﬁ (4-?4-[N-(Al41mhmbnwa%ibtbmdin)ﬂ\llrde'tlﬁﬁl)tm&bltllamtlno] -benzoyl-

(Bemaot(lazcﬂ}ﬂ )gpxyjmlpﬁﬂolldmro#phosphonm héxaﬂuyroﬁhlb_sph%mj(lﬂyB’OP 152 mg,

oA de T Sy HD 0 1

SOlluﬂOKItllmﬂ engthylf2-pairatitioneodhP ) ox1é marhal) end addeDiorbenzyl Aster 76 (380 WL

ot PG A o R o T At o e

to ammo gFartine THEH 2oyt D.OA nmol) mﬂ&ﬂh&d\lméndvmltmropylélﬁylamme (30 pL,

d to, ab 0% of its dt
01 AT S b P a8
withir2eo jlr § MhTEA. Aﬁansremo&atb‘fltleaﬂsot\v&it ilMgo08, thé peoduet ¥ @ofified by flash

colSTRAERld R B e PURCBlacibot, Foatl bl comaining
2% Boeliclacid)yi18Inay (0.BBnepl, (3B BHoiardranGO80lid ar&ExbEMe. 48= 0.08

(mﬁl‘naéh offhceid g@%ﬂ%%hk%éﬁ% H3hEBH30) SESMMR TS 984S RREN K Rica. =
994BYnzyl i dene- bi s(tricycl ohexyl phosphi ne) - di chl or or ut hen
ium (420 ng, 0.513 nmmol, 15 nol% is added under an
argon at nosphere to a solution of
4-al |yl oxynmet hyl - 1- (tert-butyl di net hyl -
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silyl oxynet hyl ) - benzene (80, 1.0 g, 3.24 nmmol) in 70

nmL dry di chi oronet hane. The reacti on WD 2004/ 031405
weRonABPa003/ 010889 -54 m xture is stirred at PODEP2003/010889

tenperature for 15 h, and additional catalyst (200 ng)

is added and the reaction5@i-xture heated to refl ux

for 5 h The solvent is rermved in vacuo, and t he

p ' Brtayigiraine h(/lpﬁietlﬁ/iamlno] benzoyl-

Be@eyl toetez gv gtaamgne oo thalk yﬁ)dﬁ%ohvad a2 nﬂznam@wwht@rer 1 9a1nd KoCOs

4521 P R 4 5 b, e S et room

terapérdtufeafor 2. nimfdlipwed by guetetingWith 785341t dfonM 'ITHAxtTHchrUGFe product is

| er.at for, . JALter. 0 .
pulhed SPeee Wi kBT Sep s, Pt afetodirieto g Frateom 1000
to B§:88.01Lmyg (2.0 omadlp8fi%pirpduct iaregolstaimed VESILME (dfH) 804.7 [M+H]" (MW
cal% et gl et her / ethyl acetate 1:1 to 1:3) to yield

gO_ ?)8 45 mol, 73% of a colourless solid. To a
solution of this deprotected dinmer (100 ng, 0. 30
eI ag: D%t I Gldnp | '

ana -t

M}ﬂﬁa&q&{mamwhmmzmm1n-t6tradxhtrﬂiecvll benzyl guanine (79)

PBRE ARG D ofhB SR HOR 88 L 6t Mgl i TR o are

addedhiothennyl eisier 7| 6é215tngr 0.6d nat\oI) @ohthempduratshalkerf atiroom temperature

for%gh E‘h I(% R |n-|(—>h§ 5 8€1alctte rg&aérj udsecgl%ﬁgr?%] igy%’mﬂ%ehgﬁ 5‘? an, 0.05

vent renoVéd 1'n vacuo
magl s & dn@dpnopyletmtahamm(z4 18.gl § d¥merdoly areSiiSsbIvaaidn @a0 uf iNMP and

S TN e —

ml)ggne| igl qyg@had with . 106L anefbnitrilsrs mLZDMEBd%ﬂnalnd tl‘iei)crude groduct purified by
Hpi;c%s'ir%é' LI fa$ 8F’ad9eni %@%“l%%ﬁﬁ? %Letéﬁ%@ﬁg)sg TER Pré kit l%to 20:80.

tron o otassiumter
Depwtentm pbihe catboxy grastprisachignedriyy agliustiog therpH 6f uge samn@n to 10 with

1.5 NaoH. SA@%ﬁfI@étloQ%fgﬂretcg%mﬁérﬁ{jﬁ%%& H-Bf_% @q‘ s%&e gradient as in

mxture 1s'stirre
thegpreyious siep.deéd g (892 gimal.oA07% yafitie titlemqnmgoumﬁilére( manbd) ESI-MS
' I QVs h The reaction mxture is
(m,‘z???:?gg\ﬁ?gﬁ (MW"Eaﬁgdnd g t'ered through a silica 25 plug
(10 g) using ethyl acetate (800 m-) to elute all
Ex@hQEUe! 4-AdymeHH @W@H'b%fbld?ﬁmefh@%nhﬁ&h)fﬁé@ﬁvi) béhz)éﬁ‘& 1)

the product 135 r ol um apny usrng
Tog S@M% At 4@tﬁathugﬂﬂlmst§wlswloxymwmqrﬁyu alq&@t M . a_?og 1131 mmol) in

15 ﬁ"IL% TAFCE&HiGn 12?9%6@’639‘3 ‘f'Hd1 93 %79%85‘ 4 &RRIK mbPpdios under an

-benzoyl-

. 3" mmol
afg?ﬂ @ff@?ﬁtphsrﬁ ?P@I theseRgtios m%@(wadmi|r9>omiemmeralurq/fooﬁ9 min. A
soléno% oﬂau 188did0peRed &, B hmol) §1'Z fiSarl SHF i Ad
)f oxe9598 % O-tri rg)?gundecanlg {: § ée%?nHtﬂ‘]é;r%Sﬂltmg
moﬁwﬁ |sjlrrqaq1fq5 r@ hTIJ[Fhe(rg@ctlon is quenched with water, the solvent reduced to about
30% of its volume, and the residue extracted with ethyl acetate (3 times 20 mL). The organic
phase is dried over MgSO,, the solvent removed in vacuo, and the product purified by flash

column chromatography (petrol ether/ethyl acetate 100:1), yield 1.83 g (6.25 mmol, 59%).

Example 48: 1.4-Di-[4-(tert-butyldimethylsilyloxymethyl)-benzyloxy]-2-butene (81)
Benzylidene-bis(tricyclohexylphosphine)-dichlororuthenium (420 mg, 0.513 mmol, 15 mol%)

is added under an argon atmosphere to a solution of 4-allyloxymethyl-1-(tert-butyldimethyl-
silyloxymethyl)-benzene (80, 1.0 g, 3.24 mmol) in 70 mL dry dichloromethane. The reaction
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m.), sodium hydride (0.95 g, 39.8 mml) is added in
several portions under an argon atnosphere. The
worRoosso3 s stirred for 30 min. A solution of POFEP®AID010889
derivative 45 (3.0 g, 35 8.28 mml) in dry THF (10
m-) is added dropw se, an@4the mixture stirred for 15
h. The_ reaction is quenched by adding 2 nL of water,
mixiure is §irest aliraemdemperatuse for s h, endadditiorsed ealalysf(zoamgr)ls added and

thelreaétid
lsaelonih bR\ £ ST 6 511 3R Aot e
Prqﬂew Rtified By galoweshransgograpl (Pebohetherétlyyl aaetateasz1) tEFnyeld 520 mg
(0. FPAANESH 90y Y it O@gfﬁz are dried over. MySO4 and

e

concentrated in vacu yel l ow oil obtained is
purified by flash colum chromatography (gradient

Exiifibleo: SIS @l A6k -mé{Pup}v) Dodertd £° g ve the

product 84 as a Of 1 g, 4.2

TBF}Nﬁ d"@i% (3% ma 0P8 mr@) is uBsmequ ert.tdryi TBFsar]d tetrabutyl-

|
amfrchA o] %?5&@59‘? S5cd Bt 78, mma a5 adieg JPeeastion
ml)gtlﬂm]ls{ gtg@drﬁj rogm pafelure fos 1ob| Wter svapadatied ofi treesohent, the product
is @hﬁé&‘b)a&mm&ﬁfo‘?néﬁgr pr'ipL<7 %nglg%t%?g\@nt%eq‘toﬁcﬂjgp | gthyl acetate

| 1yl oxy derivative
1: 1&?9 3()1‘2:)/1'?'&1&9@91@1%5 e 788af acolovilesusalidi Tolesaluion obthis

deﬂr@[ﬁebﬂé& o rﬁér (]I@O mdo. 36%5! ? aQrg E?;l\ﬁlt-' ﬁ&’é Q’IOHE%IH? ?Mémg, 1.82

and heating contl n
m"}Oé)ri%@@féPq ﬁn@H@f@acmdwwée wwdot 3Qonin. f 1-E2AmnosTHI-pOTN-6-y1)-1-

me@ly-SfFRAigBLAPENorfitR] (29, ?Besrﬂgv@?%m fg{oelplglAg’ggﬁﬁAgg Pd)gggmol) are

et her/ et hyl acetate
addedpan @gq;&acglpn dixdre sigred aEmn\‘pt@pEmture for additional 3 h. The reaction

is qBéﬁchbd‘imﬂ*n%theé}?thhg %@Néﬂ@er'ﬁg?(&lé \}%Ubf nfhegr% ngeT%?’gfgsgol\ﬁg in

rotected mer 85 |sso
meigagel, %qissprbﬁq,r_on (e af‘@tpldﬁfl fiﬁsbm@mnﬁhrﬁmawgra%y (dictBoromethane/

methigRdl)1021) o 36tIn imaf8Elad & calolfidds)sofd Oarq e8los Fﬁ‘?ol 16%).

reaction mxture is stirred at roo era
15 h. After evaporation of the sol vent t he product

Exanﬂol@aml ﬂiﬂdvlbw-selmx&mﬁe%@wsﬁ‘phy using a sol vent
T %lr: ent petr ether 7 ethg acetate 1:1 to ethyl
° EPUBE9 “PB of/pipesign terbytoxide (2w 19.6muyolyin BHF (500 mL),

tetrasthylevid @?@ol %’DHS g 37T9 rrﬂnélé)b léHHQ&‘a%o%QanBE%tlﬂsp RS ?é\stuﬁﬂg mixture

Is S@"{@%&é‘? Hw‘n%ﬂﬁﬁlﬁq Yiog.of iyl ipdidet(B31-9, §9+7rremiliimeinyfHF (60 mL) is
added deopwise @v&r 1 M ATHarea&lioA nikiuRd is sBRed FIVAD Keﬁoﬁ‘g@%&th%gh a silica

mol ) in 1. d . sodi um hyd
P'”gg(@f@;#%#nylgﬁﬁg&%%whﬁo@g@a%dﬁ% rigvapasatianyafdhe solvent
in véao, efproddihis puifid bp Bollmn@HRMAGSFabhy BsiNGS SbiverRfladibi petro

d
oA TR SRS AU L s O 5 0,

27%9ol uim chr omat ogr aphy 25 (di chl or onet hane/ nmet hanol
10:1) to obtain diner 86 as a colourless solid (35 ny,
0.036 nmmol, 41% . Exanple 54: Denonstration of

Examekeci: -ttErt-(B‘utWJdJ thyfidoXyimetion AL £8-Aliyxy 1> 18 T8iettRa-tridecyl)-

benzene (84)
To a solution of 11-allyloxy-3,6,9-trioxaundecanol (83, 2.33 g, 9.94 mmol) in dry THF (40

mL), sodium hydride (0.95 g, 39.8 mmol) is added in several portions under an argon

atmosphere. The mixture is stirred for 30 min. A solution of the iodo derivative 45 (3.04,
8.28 mmol) in dry THF (10 mL) is added dropwise, and the mixture stirred for 15 h. The
reaction is quenched by adding 2 mL of water, and 70% of the amount of THF is evaporated
in vacuo. To dilute the mixture, 70 mL of water are added, and the solution extracted with 5
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al kyl guani ne- DNA al kyl transferase (hAGT) fusion

proteins 30 a) Reactivity of 06-(1-[11-am no-3, 6.
w®2dmoaxeindecyl j-1 2 3-triazol yl - 4-met hyl ) - gue@ii/RR2003/010889

(11) 18 pmol PGEAhAGT-GST (A. Juillerat et al., Chem

Biol. 10: 313-317, 2003) ak6-i ncubated with 0.2 L of

a5 mMMsolution of 11 in DMSO in a total volune of 15

timgk 50fml56thyNAdEREST I@é-lcc’YmEneci orgahiclextraéts I@F@Bnélf ov%r MgSO4 and

l.at ed 06-ben ne-ql i gonhucl eot |
coBereB R Ege" e eliy Bl e e pithed By dosis wluo siroragoaraphy
(gradnda’cbetmhdthbﬂ@thyl%@étalt@m it 3o 8i1)) W/§ide tHe tﬁleg?édﬁdéﬁsi &4 a pale yellow oil

As a control 18 pnol hAGT- GST are
(1. éﬁ %26@8 {Uﬁylo pmol of the same biotinyl ated
ol i gonucl eotide in a total vol unme of 15 L of 50 nM

Beﬁbﬁneeme bue(tﬁcﬁyctdnexmmpmmém:elﬁio:roaﬁﬁémmﬂ (%@ﬁxpg(g t:s?g%rﬂﬁe% mol%) is

t ol i gonuc S
SR VA0 SPAROR TP Bl PP TRPME PEoR Ay dervative 84
(1.69np. ugatrﬁolmmi rad dtf)OdIHFl’Eroh@tr%rnée)The lFéé&lon qut@fe i§ hgé‘tés to refiux for

5 i ARRER) det £t mas REdr - hd eating eomkan AgrsdST Thassolvent i

rerfidvesitin veamk and WetdﬂocﬁJcﬂ.éunﬂéG b‘ytdotdhﬂ'r cHréme f—thWu%ﬁg a solvent
%ed | cl eotl d§ served | anes
graglenﬁzpé%l & heilﬁ\ff‘uy %ﬁt% r 189d0.te, é{l@ 530 mg (0.58 mmol, 54%) of dimer 85.

06-triazol yl net hyI guani nes are efficient substrates

B S {99 - 6- ani nocapr oy
TBDMSEprbEe(cfed dimer 85 (200 mg, 0. 22 mmol) is dlssolved in 3 mL dgl THF and tetra-

but&%hw%@iﬁx%%ﬂ%é%? rﬁ%@“'ﬁﬁéé&“ﬁfﬁ‘%&ﬂﬁ%@’%ﬁ%ﬁ cigh Thp rgacton

mixtwead stirdduateomh tebbpdratofe 015N AIHEPE&pI@hhtIBn of thB'®Ivent, the product

o 6L B B 0 SR8 bt 1
to &tkmri jaoetateetD08ftd yigld 80 nagn(Q. biotiynol, S0IRY a chlvubessBolY.eFo a solution of

o OB PGSR B b el 9

pyrtalicinbin chiaideoi@7 054 amghQ.22 mrid) ah&DNmFB(BlmeFMGW mmol) in 1.0 mL dry
o, A0 B ENE ) A LA QRS v tor 21

Thepre@t:tmmls @Be@cheg/\m’dh water-B&d thef obueht reneovied dubadied Thairédidue is

cisilve 1 et ABROrBEBh s s By e oolumpergmatography
(dl%lmmyﬂh?nﬂnﬁﬂ(e[ndl Hokitg @btam Glrmexﬁﬁrla's laydotcaurlbssnydlii-(85 aig, 0.036
mm%ﬁ /?yl)-lysn ne 54 for 10 mn at 20 room t enperat ure.
i olution is passed over a Neutravidin Biacore
chip for 35 mn at a flowrate of 1 pL/mn. The Chlp

Exdnfolé BN DQH{OQEﬁiathtxﬁ:e 46 vm/r of (cgﬁggzlncfs.ocff Ehfl ?w% hhd&n o°-

sanme TTow Tatre. bUDS orutTomm o
ATEINING, G 8 -u‘ Jo nn~“wfd to further
eIu0|date t he preV|ous bi ndi ng of the fusion protein,

foI | owed aagal n by washing with HBST. | nmmobilization
eactivityref® s(12lA d-aminge:3 6cHtrioyaundef b.213-nisnoiyl-4-methybigoanine (11)

18 ﬁHBIfPaE‘ﬁA@TQGQ‘P A Juillerat et al.,, Chem. Biol. 10: 313-317, 2003) are incubated with
0.2 pL of a 5 mM solution of 11 in DMSO in a total volume of 15 L of 50 mM HEPES pH7.5
for 1 h. 10 pmol of a biotinylated O°-benzylguanine-oligonucleotide (R. Damoiseaux et al.,
ChemBiochem 4: 285-287, 2001) is added, and the reaction is allowed to continue for further
15 min. As a control 18 pmol "*®*hAGT-GST are incubated with 10 pmol of the same

biotinylated oligonucleotide in a total volume of 15 pL of 50 mM HEPES pH 7.5 for 15 min
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25 resonance analysis is perforned using a Biacore

1000 optical biosensor equi pped with research grade
w®2003es0F5 chi ps (Biacore). EDTA-free HBS (10 »dA/EERES)10889

pH 7.4, 150 nM NaC, 0.005% Tween 20) is freshly

prepared and filtered thregsgh a 22 m nenbrane. The

resul ting sensogramis shown in Figure 2. 30 Exanple

with6ut Ay rsabétead.i oeteoformfhwa:otnﬁ)ﬁatab i@dcﬂu?pwgaactfﬂween PeEAMAGT-GST
0]

|
and b SrRRGS oSt R e p o oy MFEstEin HioERg) Loy B egt-biotin
corjugatp eofisiedreoHRR (Rictd@). aLansJ‘iclrdSEF@ﬁreAﬂA Ehdls the @@éb‘ﬁbﬁbfoduct of
ST A g i ——.
11, H@E&h?{huﬁéaron(vbﬁﬁﬁ&r@&téd\éhgﬁhhcﬂec&sdg184 glﬁéeWé'E (Ia%@@ 1%16"2— Figure
ntra oun is varied
1A oHis pipves ol CE izl etn U iras e Efficient SHiBeles T GRGT.
| ncubatl on WD 2004/ 031405 PCT/ EP2003/ 010889 -57 tine
, tern Blots arFl

ﬁlu@i‘é%ﬁ@ﬁ@éar@&ﬂﬂ]%ﬁéﬂabrd%”ﬁﬁné‘ﬁ? ConJ ugat e (1 2000 in

second antibody. The result is shown

S
18 PRIoK] SITAL BT gy eRE RIS o (ot WAL S0LOGHAT VIR of A8 AL of 50 mM
HE@’E@%H zisn gl'h‘é%@éét?’oﬁtp?oo@%t i '?je{%ctéboch) %@élﬁﬁmﬂ using a goat anti-

EXGTII’TEHtS are perfornmed

ﬂquemqmt@ogmw )ar(q\,qa HRI- saiugataskardirgoagantibody (Sigma). This

prﬁé@%@ﬂ?}ﬁ%u@ﬁé@%@%h@&ﬁe&gg Igbéig %nﬁfﬁ&@%t slgbstrage for hAGT.

at 24C for 2 h after addition of IPTG(l mV) and

Ex&H étasatlmnf%iaunkéhonCHffafrﬁth‘dﬁto@él
to an exponentrally grow ng cu

an 0 p
fus f In a centrifugation. For each | abelling

80 K @ea isBRfidn bﬁéﬂmmi GYPluEh Srotedx OD%z"o@iEg/d@ in ﬁ@?% fidr) Eie  incubated

(vol une @e‘lduste to a const ant lets

W'ﬂﬂ 89 k5 A@etimvhsalitiop| of mnglwmrwléaGtgmla@mm(?nw &-amino-
oo PERIb QAR LR R GRRSBEAIES Wty Tyl fon o

rOOSDS”W&@ﬂiUI’eV\EﬁS&’GTUtIBh et passed bter axNdutrsidiy Blaaareg:h&i for 35 min at a

rof Bt Pt 05 TR SRRV o] 1 pf some v

rates eSubuéqaeﬂtlyba dglutld'm@‘ d%ﬂbhhbdﬁly% resoug/mLs theé’té’d to further elucidate

the @S rinine STS Jsln o Ol AGsn Py Siesbea v BHBST-1y

Imragislizagion éﬁpamnf'@arefiﬂrwsm BySsUBRABE Qféﬁﬁhén a&sohbR¢ed NSurface plasmon

HY
reslftieE afglbhis s Hut e uanG addRe 300% Potal Gevansar paidpped with
research grdde Skesensat oisips (Bladdie). TEDTA-froe HBSAN0 mwe% 4,150

o St BBy 308 =80 s B m mombrane

ThearksUing s&iopRdisesho@Rtin PRdie 2.1 N this assay,
GST- 3HYhAGT shows second-order rate constants of about

1500 sec -1 M1 for the reaction with 78 and 900 sec
Exanipld/66: Difieriza@ior 684 hirgan OF-alkyifRanifé PNAbIRGHrinstéthse (hAGT)

a) Reaction of "**®hAGT with the dimerizing substrate 43:

Dimerization experiments are performed in a total volume of 40 uL at a constant
concentration of "***hAGT-GST (A. Juillerat et al., Chem. Biol. 10: 313-317, 2003) of 0.4 uM
in HEPES-buffer (HEPES 50 mM, pH 7.2, 1 mM DTT, 200 ug/mL BSA). The concentration

of compound 43 is varied to cover a ratio of substrate to protein from 0 to 100:1. Incubation
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concentrations of 78 of 1 Mand at an excess of 78

over 3HYhAGT (pseudo first-order 25 conditions), 50%
w@bootlzi4pF otein is labelled in [ ess than 10 m PCT/EP2003/010889

Exanpl e 58: hAGI nutants For the construction of hAGT

fusion proteins, preferablg7t-he nutant Asnl 573y Serl

50 u is wused. This nmutant shows increased activity

tln®g§I40$mn fopral ehperimdms  esievaBiokesre @btdins dsmgearlantﬁﬂA@Y antibody

(1: 253\ gég &h arﬁﬁprﬂxéé}%}{ne ti- rigus%(?@é:?sgjgbgtp% g§06 Yn PBS, Sigma) as a

seadrﬁra’imod)zonﬁeremfexsfsnbwﬁm RiguRBA.tional nutations in
hAGT have been shown to disrupt DNA bi ndi ng of hAGT

but do not significantly interfere with the activity
b) Reaitidntof HEW2WAGTANIt e dihbAd S@Strale)sdl iR @%@I/ extraxts

Expenass Blesormaduih iy GF Siten A0 et (" PAG M Y- Wellver of
al. 18iocHefdiBal Phafmactiidfy- 58T he79-a285)n6b®). ?5\-Vﬁ@hAG¢ i$ Bﬁpressed in E. coli
o minimze

t t
BL P AL B a2 R0 4 batordcipia Tt of T B seheiate 1 n
dlfﬁekérﬁeorhbdﬂtraﬁbr%)(et H120,Ta 5EEM) to dHexpOfBntiaty Qﬂiwmg culture. Cells are

ha&%rst:e g:[egtg ?ng mut ah \I,%ejlﬁg%?(%ipg%g thebtota? volume of extract is

ab&EH/ ERYORHCAREY toé&n@%@%oﬁ%h&@éﬂ%?r@%p@fded in 50 pl
s encodi n

1x%§§§\<t)|@ﬁ($a str Jns E b bonm lg‘%g o&cepgqr\t@tlg} gf 1 mM. After heating
fortarrainstd esrce;champrdscaré tdéd}é@@@é 189% SHS-ph Wéswmh Blbt‘ishﬂ)talned using

an SOl SHRS bRk A R TRE LR T, s

Crird Bidteghnolbgy) Zs slsecorsd ritiboeyl The t3alt RXgHoABTH 61y, 3BT
di fferent conbinations of fusion protein in the
presence of either 78 or 79 conplenented the

Exénnplei 51t rReaativiytof @8 lavid 70 aghinsy@8TLMhAGTE Tabl e 1).

o RS PG s o W2 oPaek g S BAGD o koressed as fusion

pratein wéth giutathiene Betranéferase (G- NAGTpihif gof, rtmmrohmrd)tem punfled

on8ls oYy RS S5 S 15, P SR S v o

78 ot T2ENd tl'@nepd:tmlesfdllamkd by Wastdrn @latiingausthg #n aditemethotrexate

oo B Ry R B ASR Tfl Bout 1500

seSAP foriR réadtlonsvithize an@mmzi@r/thaﬂébcwwltﬁath\Beordmgly, at

conl?:*émr?tg) %T $EI§E ﬁ%ﬁf& @%@ﬁﬁﬁﬁéﬁ@r %]‘_ seugw rst-order

conditions), 50% of the protein is labelled in less than 10 min.

Example 58: hAGT mutants
For the construction of hAGT fusion proteins, preferably the mutant Asn157Gly Ser159Glu is

used. This mutant shows increased activity against benzylguanine derivatives of the type 1
by a factor of approximately 20 compared to wild-type hAGT, see A. Juillerat et al., Chem.
Biol. 10: 313-317, 2003. The following additional mutations in hAGT have been shown to
disrupt DNA binding of hAGT but do not significantly interfere with the activity against
benzylguanine derivatives: Lys125Ala, Ala127Thr and Arg128Ala, see A. Lim et al., EMBO J.
15: 4050-4060, 1996, and D.S. Daniels et al., EMBO J. 19: 1719-1730, 2000. The rationale
behind the introduction of these mutations is to minimize the interaction of hAGT fusion
proteins with DNA in the three-hybrid system. The resulting hAGT mutant carrying the five
mutations described above is abbreviated as *"YhAGT.
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LexA- DHFR/ B423HYhAGT - a) +++: detection of colonies

within 2 days; ++ detection of colonies within 3
wa@l2008/03140%5 +: detection of colonies within 5 degyBEP2003/010889

no colonies within 7 days. In principal, the

reconstitution of functi or&B-transcription factor

t hrough benzyl guanine 78 and 79 is independent of

whi ch | i gand-bi nding protein is fused to LexA and

bl o ol ot B S oo T 00! e 000D
Paiys opplasreisls kacddimglLdxsst T IAGE abwe4gmm m&m pg@t@ﬁ@dl#’r‘éi tﬁansformed
; s ' .AS _expecte r.o ependent
sl YRR o GERBE S0 v RN SR e arption
factertiessisdo érahsdription ofiths eepmblsegehdﬁé é-f;llgB Sﬂg MT Itbils tes{ed if % expression
- ' - SHYhAGT .a - ( lapl e .
of G e TR PO Bk 53 B resengg shatie! g8 or 8 complemente
theQuistisiiriet auxolrepHyaof dfad masosdl@ia%:ceaﬁﬁ @p-@@airés&io%?t@emggﬂé\m and
' i f Iption.of the /acZ reporter gen
S THAEHAR et @0 b ALl AR i 8.
79 tihdjcatingdtanseriptiom of AB3 R MNs goaking cbiséived ¢Nthe GBESAJRAIF I7810F 79,
of LexA and B42 fusion proteins is exam ned (Table

2). In this assay, the activity of the product of the
Talsie 1aé3toythratesir differert geasiage sirains oe pRites IaekindNistidine and in the

preSBARMH hsbR& &%/c%n%héﬁéﬁ%%gggg of the chronogenic

substrate o-n i al actopyra nos ide
ONRG) _in cell extracts of liquid cultures. Table 2:

Quantitative P-gal actosig |assay ' PG
Pr ot E¥¢tebaiair Benzyl O\lP%uﬁﬁggm ne h%/lrgr S? Is a)
LexA- 3HYhAGT/ B42- DHFR 865 LexA- 3HYhAGT/

B42- R1 M/9 63 LCexXA-3AYNAGI] BdZ2-DFfFR— 4
LeXA A 'EK%HB@@HEﬁYhAGT 178 28 LexArBHFR/
B42- 3HYhAGT 1 M 79 24 LexA-DHFR/ B42 3HYhAGT - 3 10

LexA-HKnAGT/B48-DHBRNenol  1OuMERD per ninwper ng total
protei n WD 2004/ 031405 PCT/ EP2003/ 010889 -60- d ai ns

LéA-NeREPEUIDAERT Or mul a | ]

LexA-DHFR/ B42-*"Y"hAGT 1uM 78 ++

LexA-DHFR/ B42-*"YhAGT 10 uM 79 ++

LexA-DHFR/ B42-*"YhAGT - A .

a) +++: detection of colonies within 2 days; ++: detection of colonies within 3 days;
+: detection of colonies within 5 days; -: no colonies within 7 days.

In principal, the reconstitution of functional transcription factor through benzyl guanine 78 and
79 is independent of which ligand-binding protein is fused to LexA and which to B42. To
verify this assumption the growth of yeast L40 co-expressing LexA-DHFR and B42-*"YhAGT
on plates lacking histidine but containing compounds 78 or 79 is examined. As expected,
growth dependent on compounds 78 or 79 is observed although the growth rates are below
those observed for yeast co-expressing LexA-*""hAGT and B42-DHFR (Table 1).



R& L /CH2Z RBX R5211wherein RI-R2 is a group
recogni zed by AGI as a substrate; X is oxygen or

WG 0008140R3 i s an aromati c or a heteroaronati cCPQI/BPIY)3/010889
or an optionally substituted unsaturated al kyl, 10
cycl oal kyl or heterocycl ylsgroup with the doubl e bond
connected to CH2; R4 is a linker; and L is a | abel, a

ExBhigledd0: t Quatiteties- dél'actbsﬁcfa%é eBtay @iag] GNPE bond
connectln? R4 to R formng a cyclic substrate, or a

The getivadien gF anscripipniphodan? repprtel gene byriie bepry suadine based
coﬁn%mﬂsala' arRCAAH W PedsP straiR LAY éxpr%’s%g?ﬂlﬁereﬁt cérﬁblﬁatlons of LexA and

het eroaromati c group cont al ni ng ni trogen
B4gdusian prptainsgs gxamingg ((Tatle 2)-1lp thig aé%ﬁmotm aglivitysof the pr@duct of the

lacTe§enBag-gHa caBiuade is d@fer‘n%né’d‘ d;gﬁ]%asﬁﬁn 'tﬁ% Il;]gd;rg?fllgl(s: r&8 of the

unsubstrtuted or substituted mono-
chipmageoigrsybstipte amitedphenyB-B-galactppyraposide (OB PE) impeelisxirgcts of liquid
b9 one, two, three or four ring nitrogen atons and

zero or one oxygen atomand zero or one sulfur atom

Wth the proviso that at |east one ring carbon atomis

Tobf% AR 2 Pl SR BEAERLORIELLT 5T

carbon atoms, or an optionally substituted unsaturated

freterocyctyt—group—v to 5
hetewﬁgm{ﬁ‘éirsel ected froBenmzyt r ogen, @NR@n and sul fur,
and a doubl’e bond in thguadingosi ti apdrolysisedti ng t he
heterocyclyl group to pethylene CH2: R4 js an

QBPUWH%#NB&JBﬁFRt ut ed qt@g'gght or br §?§hed chain

kyl ene group with 1 to car bon ons, wherein

tng |l %) one or nore carbon atons are repl aced
@#/%%? B‘fRone or 1M & carbon at®hs are repl aced

by nltrogen carrying a hydrogen atom and the
Lexh-AtehET/(RBEBOHFRL oms ar e substituted By oxo,
representing an amide function -NHCO; (c) one or

LE-BHERY Bap &haas are rappaggd by oxyggn, and the
adj acent carbon atons are substituted by oxo,

E e o NN P

L )@gpacent carpbon atons is a double or a triple bond,
2 3

PHEBﬁBf’rng BAGT

a) nM of o-nitrophenol formed per min per mg total protein
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function -CH=CH or -C-C; (e) one or nore carbon
atons are replaced by a phenylene, a saturated or
waoe@ansre: ed cycl oal kyl ene, a saturated or unBEI/BPRDEI0889
bi cycl oal kyl ene, a bridging heteroaromatic or a 5
bridgi ng saturated or unsagypr-ated heterocyclyl group;
and/or (f) two adjacent carbon atons are replaced by a
Clglimsul fide linkage -S-S-; and L is one or a plurality
of same or different |abels selected froma
spectroscopi c probe, a magnetic probe, a contrast
1_meagmmﬂmd@fﬂpMng e which is one part of a specific
bi nding pair 10 which is capabl e of specifically
binding to a partner, a nolecule that is suspected to
interact with other;@#qnolecules a library of
nol ecul es t hat ﬁLqud%pected to interact with other
bi onol ecul es, /a fol®cul e -which is capabl e of
crossllnklndxto ot her nol ecul es, a nolecule which is
capabl e of nerati ng hydroxyl radicals upon exposure
to H2Q2 qu’d&corbate nol ecul e which is capabl e of
generating reactive radi cals upon irradiation with
light, a 15 nolecule covalently attached to a solid
support, a nucleic acid or a derivative thereof
whetgiia Bi-Be isot grigHe eepenizgd b &EToas @ pulptiatesh i ts
X,ggﬁ&@ﬁqﬁghmh strand, a lipid or other hydrophobic
nol ecul e wt menbr ane- i nserting properties,
Rs i ahaomatie er whﬁwr@eé@maﬁmgr@uerq@nmtl@nally@nbﬁt@tad upsaturated alkyl,
cycﬂ&m;syn 6@%@%@9@%@@@ with m@%u&egﬂﬁ& %bﬁ\‘%ﬁ%ﬁ oCHE,
orn1ng a cycli1c substrate er group
Ridsalibepapdr - R2. 20 3. The conpound of fornula I
L |§‘§ ‘i‘eﬂfe!ii 'a%rh Ny%{r Sarfie &r dl‘f‘l“@t%h?l'aﬂelga g Egnd c°0n"f\e5 I%étbilkgfforming a cyclic

formul a wher el
SUW‘@F%QéﬁfurmeRWOUBf’RQ_% XIB1'3ar bon atorrs or a

saccharide noiety; R5 is hydrogen hal ogen,

trifluoronmethyl, or hydroxy;, and 25 R6 is hydrogen,
2. 198 cexpodd erf%r@%ft‘i‘taﬁ%"ﬁé'néﬂo glaiz i Where® ami no; and

R tsaélhé’tgﬁfal’dinét%rgi?ﬁuﬂ &ﬁﬂﬁﬁ'ﬁng 140 5 HifogepmR&HSd of fornula |
according to whérein the saccharide moiety R2

R jsshyglrogen. ik of dde 4y Pﬁ@@@@toms@ ©r 8 spechpride meiRlYyr i bosy|
x.@gxy@ni ncor por ated into a single stranded 30
oI| odeox onucl eotide having a length of 2t

99

RRTEBY, PR B,SU Wed of suhlityad mane- %*@Fwahﬁ\%ow group of 5 or 6 rings

atoﬂ%ﬂﬁipﬁ%m@%r@ @Ak LtweNthrdd bH fBurt Mg ritrd A6 E Bhd 86ro or one oxygen
%dence 994’ 03140?I CT/ EP2003/ 010889

atom and zero or one sulfur atom, with the proviso that at least one ring carbon atom is
replaced by a nitrogen, oxygen or sulfur atom, 1-alkenyl, 1-alkinyl, 1-cyclohexenyl with 3 to 7
carbon atoms, or an optionally substituted unsaturated heterocyclyl group with 3 to 12 atoms
and 1 to 5 heteroatoms selected from nitrogen, oxygen and sulfur, and a double bond in the

position connecting the heterocyclyl group to methylene CHy;

Ry is an optionally substituted straight or branched chain alkylene group with 1 to 300 carbon
atoms, wherein optionally

(a) one or more carbon atoms are replaced by oxygen

(b) one or more carbon atoms are replaced by nitrogen carrying a hydrogen atom, and the
adjacent carbon atoms are substituted by oxo, representing an amide function -NH-CO-;

(c) one or more carbon atoms are replaced by oxygen, and the adjacent carbon atoms are
substituted by oxo, representing an ester function —O-CO-;
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-62 5. The conpound of formula | according to claim3
wherein R2 is hydrogen, R5 is hydrogen, R6 is
wap®db3uds ut ed am no, and X is oxygen. 6. ThePCDEPIO3IC10889
of formula 1 according to claiml1l, wherein RI-R2 is a
radical of formula 3 N N-gt-l 3 N NNR6 R5 2
wherein R2 is hydrogen, alkyl of 1 to 10 carbon atons,

(d)Qhe Borshisstivaéh 6fo SahESNY carBbfl atonfs kS db‘ﬂﬂrectﬁ%rtrlpl@)b@h@mépresentlng a
béHtut ggor substituted am no; and tautoneric
3

fuchgr;méﬁﬁ e8f 73877, The conpound of formula I

(e)&ih@QJrr @Hdﬁ@ cér‘boﬁ |a?dnﬁ\§ ére rébléééﬂ By Béhé?%/lén‘é é sé@?été@br @Hsaturated
wherein R2 hydr ogen,

CY%{‘PQJ';TMHJG’@P afa%at% Of HP%?&H’TG‘*&E’ &'%/C'Oawy'ﬁn%aﬁ:'@mnw@t%?@mﬂﬂc ora
br:@@ﬁg B&tu@féb (R&Jr%éﬁlr@c@@ heﬂeF&?&ﬂQﬁ@urH land@F one anot her

dro 0 | ower with to 4 carbon
(f) eé‘ﬁf’?féon %Fomﬁ %fﬁdep'é{@ddoy arﬂé“'ﬁ‘éﬁr%@ﬁa -$fS-fadnul a
I accord| ng to claim1l wherein R3 is triazolyl,
tetrazol %I ... 1s0xazo thi enyl, or isoxazoli d| nyl .

|
L igonerpea piyralitycisame Feleiens labelsselaclichiio 8 SPPaFeRCabIc probe, a

8t cﬁ;erbeR:’a édntiabi @&§ént] a mokRulbQvhidiie oﬂﬁ@%ﬁl&?ﬂ spbcific binding pair
whtcgrnu a according to claim8 wherein

{5 Soibla O Spogiioall ondiiaje @RITBRT. Adhalanuls iablscsyiareted to interact

W|th QtHer BioMdfe oM QlllﬁraRBoﬂ rolbSulecAthal Ak suspertddto iftBRact with other
according to claim8 wherein

d of f
rrqp% nn? ?ndepgﬁe%gh ISRBRIR @f 60s$linking|ta other prolscyies 2 Mglecule
Whﬁ*‘% CREELMGTGBErafiig hidrbRMEREld diahdxpolliedd PHODEHER0mbate, 2

PCT{ EP2003/ 010889
molecu(e wr%ch % capable of generatmg reactive radicals upon irradiation with light, a

molecule covalently attached to a solid support, a nucleic acid or a derivative thereof capable
of undergoing base-pairing with its complementary strand, a lipid or other hydrophobic
molecule with membrane-inserting properties, a biomolecule with desirable enzymatic,
chemical or physical properties, a bond connecting R, to R, forming a cyclic substrate, and a
further group -R3-CH2>-X-R4-R;,

3. The compound of formula 1 according to claim 1, wherein R¢-R; is a radical of formula 2

N XN
R—</ | 2
TN N/)\R6
r/

2
wherein R, is hydrogen, alkyl of 1 to 10 carbon atoms, or a saccharide moiety;
Rs is hydrogen, halogen, trifluoromethyl, or hydroxy; and

R is hydrogen, hydroxy or unsubstituted or substituted amino;

and tautomeric forms thereof.

4. The compound of formula 1 according to claim 3, wherein the saccharide moiety R; is a B-
D-2’-deoxyribosyl, or a -D-2’-~deoxyribosyl being incorporated into a single stranded
oligodeoxyribonucleotide having a length of 2 to 99 nucleotides, wherein the guanine
derivative Ry occupies any position within the oligonucleotide sequence.
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14. The conpound of forrmula 1 according to claim1l
wherein R3 is 1l-al kynyl. 15. The conpound of fornula I
w@ewenshi4ngyy to claim 1l wherein R4 is a strai ghtPCIHEP2903/010889
al kylene group with 2 to 25 carbon atons, a straight
chai n pol yet hyl ene gl ycol -geeup with 4 to 100 5
et hyl eneoxy units, or a straight chain al kyl ene group
5. Wihettotpbon@bf foanilian atathguberih 8 vitdpein ®, iSRYdRode, RO hydrogen,
R tonsgj L& a%{r)rl{aced kg{ an am de function -NH CO
stp‘l"? RRYtHod Zming. 2Rd %18 OXYEEN: gr oup R3 by a - CHECH or
-C-C group. 16. The conpound of formula 1 according
claim1l rein R4 is. a branched chain 10 al kyl ene
6. JRe SoMeBH PURRGIA 1 ey BryP BREN ) YeaPgr oty Gredosi g gormula 3
et hyl ene glycol pnits and al kyl ene groups wherein
carbon atons are| replaced by am de bonds, and further

carrying fed ami no and hydroxy functions. 17.
The conpohnd fo;]nul al gccording to claim1l wherein
R4 is a br

'r\;;h15 al kyl ene group having a

dendritic ruct'tires erein am ne, carboxam de and

et her fuﬁ@?}ons repl ace carbon atons of the al kyl ene
group. 18. The conpound of formula 1 according to

wheteii Rz 8 hydeagenalid of $ toHkearbemetoansg ot a ssccharideimblety; and

- - X-R - . 1e. conpound of fornul a
Ro ¥ e iy e g B AAL
and tantqmrerioyfoenstharedf. | i nker R4 is a straight chain
al kyl ene group of 10 to 40 carbon atons wherein 3 to
12 carbon atons are replaced by oxygen, one or two
7. dhe sompewnshes famula & pbenrdidg by claimt1 twheagiol R eRyrie a radicdl ®f formula 4
and optionally one carbon atomis replaced by a
1, 4- phenyl ene unit. 25 20. The conmpound of fornula I
accordi ng 3 or 18 wherein R3 is 1, 4-phenyl ene
and |inker strai ght chain al kyl ene group of
10 to 40 optionally substituted by oxo
wherein 3%9% 12NarbBy atons are replaced by oxygen
and one @/ two carbon atons are replaced by nitrogen.
30 21. Thé compound of formula | according to claim3

VPSSR, WIS Sk o AU AORSPK iR el ot

S [ ain u

Ry SReLRe i bt BoRpshdshisg el orthaiothes huorpas. ABISBByIowRy B with 1 to 4
carbortlaton®, amirloywer fipeds bet ween two adj acent carbon at ons

is a double bond. 35 22. The conpound of formnula I
according to claim3 wherein R3 is phenylene, R6 is

8. @ cempaeurd df forfua Pacsbrding ReaaimOwRérelrPRRE triazolyl, tetrazolyl,
isoxazolyl, thienyl, or isoxazolidinyl.

9. The compound of formula 1 according to claim 8 wherein Rs is triazolyl.
10. The compound of formula 1 according to claim 8 wherein R; is tetrazolyl.
11. The compound of formula 1 according to claim 8 wherein R; is isoxazolyl.
12. The compound of formula 1 according to claim 8 wherein R; is thienyl.

13. The compound of formula 1 according to claim 8 wherein R; is isoxazolidinyl.
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35

WO 2004/ 031405 PCT/ EP2003/010889 -64 23. The conpound
of formula 1 according to claim3 wherein R3 is
woebe@nysene and L is nethotrexate. 5 24. The cROPBPIv3/010889
of formula I according to claim3 wherein R3 is
phenylene and L is a plur-&3i-ty of sanme or different
| abel s. 25. The conpound of fornmula | according to
14¢ | Tieraompouing ptformia 1iascordingyib elaém drwhdrein Rstisvd-alkynyl.
different |abels. 10 26. A nethod for the synthesis of
a _conmpound of the fornmula I according to any one of
15¢ | Téeraompotind pformata 1/Acoerdingdo ataior dvivegeih ®, ¢ @bMaight chain alkylene

: i la R2-R1-
or§PRERTS 28 EathbRabRE, S BRANEatiitnd Ghclf sRubiuficd to 100
etidarieoyy tmb, ora n’mﬂligwtrda_ainta'lkmne@bm_nwhlh Rite 25 earbon atoms wherein two
or FIGRE LA lnfs At PHfcdaby FPAHE ifchin SNBHLO 3G tBRally attachea to the

reagen _ _
greu Roky ae€bFE@HAQr +@=C4 grionp.27 wherein the reactive

nucl eophilic or electrophilic groups are orthogonally

protected functional groups, and conditions are chosen

165 JbRA cagprundidi formukd 1 segadiay do diajon Omt?immm bizathe&BeHain

' ' . turn,can b urt he .
SISRHESHS SRRl 530345 HF et v anc
alkylene groupisavhiengin oanbon atomsodire frepladeer byearhiela onds, @ahd rranrtsﬂega< Earrying

; : ormula 1 25 RA L CH2
Su%lt%%d Témereiﬁ %9@%?(2”&; radical of formula 2 N'N
R5--</ I 1 2. NNR6 R 2 W 2004/031405

17PEhS EB’%BQ%O&Q&%Ia 1 gécording to claim 1 wherein R, is a branched chain

alkylene group having a dendritic structures wherein amine, carboxamide and ether functions
replace carbon atoms of the alkylene group.

18. The compound of formula 1 according to claim 3 wherein Rs is phenylene and L is a
further group -R3-CH2-X-R1-R2.

19. The compound of formula 1 according to claim 3 or 18 wherein R is 1,4-phenylene and
linker Ry is a straight chain alkylene group of 10 to 40 carbon atoms wherein 3 to 12 carbon
atoms are replaced by oxygen, one or two carbon atoms are replaced by 1,4-triazolidene
units, and optionally one carbon atom is replaced by a 1,4-phenylene unit.

20. The compound of formula 1 according to claim 3 or 18 wherein Rs is 1,4-phenylene and

linker Ry is a straight chain alkylene group of 10 to 40 carbon atoms optionally substituted by
oxo wherein 3 to 12 carbon atoms are replaced by oxygen and one or two carbon atoms are
replaced by nitrogen.

21. The compound of formula 1 according to claim 3 or 18 wherein Rs is 1,4-phenylene and
linker R, is a straight chain alkylene group of 6 to 40 carbon atoms wherein 2 to 12 carbon
atoms are replaced by oxygen and one or two bonds between two adjacent carbon atoms is
a double bond.

22. The compound of formula 1 according to claim 3 wherein R; is phenylene, Rq is amino
and L is a bond connecting R, to Rs.
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wherein R2 is hydrogen, R5 is hydrogen and R6 is
unsubstituted amno; X is oxygen; R3 is triazolyl,

wa etonazabyl , isoxazolyl, thienyl, isoxazolidi npCT/BP2003/010889
alkynyl; R4 is alinker; and 5 L is amno or azido.
30. A conpound of the form®d4a | ,RA L CH/ 2R3 X R2

10 wherein RR-R2 is a radical of formula 2 NN .
R5--<S/ 2 INN/\R6 2 wherein R2 is hydrogen, RS is

232%@%@)0?& ﬁﬁré’r@? gnr%ggr ttgtc% m no(ﬂp I:%(Fpaﬁr?@ny%%e and L is

methéiydxatee group of 10 to 40 carbon atorrB optionally
substituted by oxo wherein up to 12 carbon atons are
repl aced by oxygen and zero, one or two carbon atons

24arThercepipaaedioffyrnmila n agesrdingnd clim S wherele RYlis sdniiéne a3l Lis a
cting and mani pul ating a protein

pIu&%TltYAEsea};%%?r d'&ﬂﬁ?ﬂ%e@?l zed in that the protein of

interest incorporated into a AGT fusion prote:nbif

cqnt act ed suhstrates arry ing a |abel, .
25, e BB ovtefue T hseaiihoi cin of Moatain gthegnigne nd Lis two
diffeneritferelsmani pul ated using the |l abel in a system

designed for recognising or handling the | abel, and

wherein the 25 AGT substrate carrying the label is a
26¢ dnmeihnd farfthd synthdsis df sacopgpodind of the fermyul®d B acedrdinlad BRy one of

cla?mé 9 thS.

27. A method according to claim 26, characterized in that a compound of the formula R,-R;-
X-CH2-Rs-R4 wherein Ry is a polyfunctional residue having two or more reactive nucleophilic
or electrophilic groups is reacted with a suitable reagent introducing one or more labels L.

28. A method according to claim 27 wherein the reactive nucleophilic or electrophilic groups
are orthogonally protected functional groups, and conditions are chosen such as to allow
separate deprotection so that each released functionality in turn can be further chemically
manipulated either to attach a label to it or for the introduction of further extension of linker

Ra.
29. A compound of the formula 1

R;L

wherein R¢-R; is a radical of formula 2



10

15

20

25

WO 2004/031405 PCT/EP2003/010889
-65 -

wherein R; is hydrogen, Rs is hydrogen and R is unsubstituted amino:
Xis oxygen;

Rs is triazolyl, tetrazolyl, isoxazolyl, thienyl, isoxazolidiny! or alkynyl;
R4 is a linker; and

L is amino or azido.

30. A compound of the formula 1

R
R 1

wherein R4-R; is a radical of formula 2

N N
R—</ | 2
RN N/)\Rs
R/

2
wherein R; is hydrogen, Rs is hydrogen and R; is unsubstituted amino;

X is oxygen;

Rs is 1,4-phenylene;

R4 is a straight chain alkylene group of 10 to 40 carbon atoms optionally substituted by oxo
wherein up to 12 carbon atoms are replaced by oxygen and zero, one or two carbon atoms
are replaced by nitrogen; and

L is amino or azido.

31. A method for detecting and manipulating a protein of interest, characterized in that the
protein of interest incorporated into a AGT fusion protein is contacted with an AGT substrates
carrying a label, and the AGT fusion protein is detected and optionally further manipulated
using the label in a system designed for recognising or handling the label, and wherein the

AGT substrate carrying the label is a compound of formula 1 according to any one of claims
1 to 25.



