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WO 2009/ 000523 PCT/ EP2008/ 005164 METHOD FOR PREPARI NG

FMOC - BASED HYDROLYSABLE LI NKERS CROSS REFERENCE TO
WEREWNTEBD2APPLI CATI ON Thi s application clai ns tPE&I/EP2008/005164

benefit of priority to U S. provisional application 5

Serial No. 60/937,125, filed June 26, 2007, which is

i ncorporated herein by refer- ence inits entirety.

TRETHOR L PR EERRIT, FIRE S BASEPLAY AR YShBY, fvers

is useful for the nodification of protein and peptide
drggs. BACKGROUND OF THE | NVENTI ON Mbst pepti de and
CROS% REFERENCERTO SRIATED AP LEIGAHEON often a short

Ci “tfHEeelp}thgé%?@?Ialm's h& tePelit ¥Pori % ‘3' B%@?@ﬁal ﬁp)Phcat’O”

peptl rugs are not sor

Seﬂ&ld‘klon@@a’esmaﬂ, ¢ifehdene L6} B@(D'B,pelmt:h asalricprpm‘aiemhelreugby refer-
t he CI rculation is a desirable feature of obvious
enqg imite aNtiieort ance. An attractive strategy for
i mproving clinical properties of protein or peptide
drugs is a nodification of protein or peptide drugs

FIEMQ FpEI'BErTiN\éENT@NpoI yal kyl ene- OXI des (Roberts et

Advan Drug Rev 4, 459-476 (2002))
poﬁea@émntd@se@@nl Tekadepp Jre RIsRaraiie Ot%éWHM%%b'%ﬂmkef

whith is usieful ibmhii rplificatich af pedtéin Abd Béplid®arYgs.
dextranes or hydroxyl ethyl starch. The nodification

wi th pol yet hél engﬂ\gl %col (PEG has been known for a
BARKGBOUNRAOe THEHIVENIAONon of proteins with PEG of -

ten é)%?ﬁépﬁ LAY %fe‘inﬂf 108 fdr-Wddaf htat}g dife &1 t§bﬂc>rtcnrcu-

Ther ern Ve Sy %S CWer e deve
latdripehatfelife drs abvloe Owsn:lerm@ tbat peptigeapdproten dh@sparet rmtrabsorbed

oraﬁiﬁeﬁq%&%rgpqd gn le’g épgﬁggé%% ai@%lcgvor de ?»%%lrculatnon isa
de SIS 20re YoBGEOLS Biiridhl impttaicet ei n- pol yrrer

conjugate can be regarded as a prodrug and the

act Aniatijagiiver ﬁéatggmf@r Immawngé:hn@aéamrh%ﬁf Prein or peptide
dr@%qg lé%@hggl\’:?ﬁoﬁ of ?F}Stfem &e;gea&féaeggﬁ@rs]em{ﬁﬁi‘ BBflyﬁiBer QS%Q% yalkylene-
oxndés(laobgrtsanab,eAeraDnegl F{ezfnéé é59-eﬁ|76 2808):)0&1] palgsaccharides

e gl ST #0(0 (FSi0a0FS BT AP by LB Bsca g Ak, 5555 t1997))

deﬂw h"yd‘rbk)gi(éthﬂ dtaehs Wﬁ@lrﬁbalﬁbam @th pdﬁ;@(@tm:@é ghycol)
Tsuber et al Bi.ol Chem

¥
(P!%éhrmgs %rsggi%@mfma W %d@@wav%rd "HJCI«\SFE\FBF‘MG%IPW@%E@“ PEG of-
ten1EALERS ARIEBR K 4he activity of the protein. Therefore alternative systems

were developed allowing the releasable coupling of the polymer to the protein or
peptide drug using hydrolysable or degradable chemical linkers (US 6,515,100, US
7,122,189, WO 04/089280, WO 06/138572). The protein-polymer conjugate can
be regarded as a prodrug and the activity of the protein can be released from the
conjugate via a controlled release mechanism. Using this concepts improved
pharmacokinetic properties of the drug can be obtained (Zhao et al., Bioconjugate
Chem. 17, 341-351 (2006)).

Therefore, WO 04/089280 suggested the use of a hydrolysable PEG-linker. (All
documents cited in the specification are incorporated by reference.)

Tsubery et al., (J Biol Chem. 279, 38118-38124 (2004)) demonstrated a hy-
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2 drolysable PEG linker for derivatization of proteins
based on the Fnoc (9- fluorenyl nethyl carbamate)
wW@e@ap00523 f | uorene group i s reacted with mal ei PETIBP2008/005164
propi oni ¢ anhydri de and N-hydroxysuccini m de, which is
further reacted with poly(etdylene glycol) (PEG and
proteins by their am no groups. However, the syn 5

thesis of the hydrolysable |inker, named NMAL-FM5- OSU
drofysakyjel PE¥inker y%): gerivatization of proteins based on the Fmoc (9-

flu%@lﬂ%tﬁyf@érghma‘i‘é’) @FOQJB' Afidtend gs%'ué B Fe'a%féc?ﬂ/ﬁh maleimido-
propialli Ao eI aRE TSN EEF N IES, WhiGH QY The LAAREId with

poly{sthylehe gyt (REGFand postainscby thelisarniio/geiupat Howevehethe syn-

L T
(aminop3-ordleimido-wrapienate)- fsulie fluprenenN hysrexy susaimimnidyticarbon-
ate 'éiﬁfér@%% B Ién&ana%aaeéd F@drbeuc.eﬁ.g; *’I‘?}él‘é)gbﬂjﬂl’emr\mth the

051 tion 9 ocel €s
Sy HORYIaIAREATIRH (@ aaHDERHRh AlsiEdpe IUFOdystoneiG eIkl Qroup by
reactiod 'od YpHy@Dxgmeth s dmimd Ny eQiti hialéiNENPréplohfz acid anhy-

ordd S 95k o548t SpeieBVns 1R BERAFELSH of e DPEcrpup n
positiory 9occargdl Thus, am;nrppmem synibesm epatainipg ansadditional step for
progéa[gﬁc%ﬂtﬂg %ﬁ%@uﬁ%@&e\}eﬂé‘ééd one of position 1, 2, 3,

is bound to radical Y. Y is a radical
containing a NNmaleimdyl-nmoiety. 20 In addition to
SUMMAﬁiYo@tEnﬁHEdN\éE:N'EKDNY the conpound of fornmula 1 may

- tlona be hound to radical [ | east., one Qof
©heTe Bttt it invies 3 n R meingd B ey 8jnga8 &t ia.com-
ou,ﬁp&g@nerasfdrﬁ%ﬁ@hect ed fromthe group consisting of
hydr ogen, (Cl-C8)-al kyl and

]

PG
(formula 1)

wherein PG is a protecting group and at least one of position 1, 2, 3,4, 5,6, 7 or 8
is bound to radical Y.

Y is a radical containing a N-maleimidyl-moiety.

In addition to being bound to radical Y the compound of formula 1 may op-
tionally be bound to radical X in at least one of the available position 1, 2,3, 4, 5,
6, 7 or 8. |

X is -S03-R°

R® is selected from the group consisting of hydrogen, (C1-Cg)-alkyl and
(C+-Cg)-alkyl-R*.

R*is a polymer.

Compounds of the invention are prepared according to a multi-step protocol



25 (Cl1-C8)-alkyl-R4. R4 is a polynmer. Conmpounds of the
invention are prepared according to a nulti-step
WQr@HEWERE3 WO 2009/ 000523 PCT/ EP2008/ 005164 3 REIEER10A8/805164
protecting group for the 9-hydroxynethyl group of the
fluorene ring sys- temis beidg utilized. These
derivatives can be further nodified to yield an acti -

 whpEiti BRSNS ohB Yok A TR e hyCBbEb o R T Bl fing sys-

terdlid BEmglRiliD¥E! TRER: HEAvAR@LEC AN 9 Faterivodifiednb yield Sinsacti-
which utilizes a protectlng group to yield a conpound

valed edensieh as ap susapomiflyl edterfornula 1 is a suitable
precursor for subsequent reaction steps yielding a
hydro- |ysable linker, |ike MAL-FMsS-OSU and ot her

DEVWLEEDDESSIRIG’G’H@MOFV‘EHEdNMEN'ﬁIQM ing an active

T et bl B AR RLAB Bl MR e

s,lsamcﬁ Whilizes aBﬁ@@%ﬂh? @k@&t@@@ldns cohpduiel of@etnliie?. A compound

one or nore mers and can then be used to
of fﬂjmmqﬂas 9eqautableuerawr$9rdpéshb%ﬁwntw‘%ctm@gﬁ ytelding a hydro-

Iység[?%@u,t ek%rl? PLERR- ‘éﬁéﬁ&tdtﬁ‘&lfll 9_“?:%%0%0% atives contain-

uorene NEw S nt eti C protoc
ing amt aotd&e:arﬁalempdo(ldéﬂ_l) agdgi bll:np)yclroxysudq:muhn}qlalar (tQ&UmeN’rrjs) group

oup .at . th n e.fl,uorgene.. tep,. 4 of
and pEores s RSt Ripd i ) hoh e eER Ty STRESE il an be
furtHdryaddifie @ vith end beRraipolmefs and eah tivenbe uskdftermbdify a pep-
1 as an exarrpl e: NaH Boc-Anhydride Ethyl formate 2N

tideygoRrateld d@gH4 NH2 Di oxane/ H20 NH Boc MeCH 2N

o L SRR 2B BT ars Bl 6a Siorti i BiFarkifo-

substituted fluorene. The new synthetic protocol introduces a protecting group for
the hydroxylmethyl group at the 9 position of the fluorene in step 4 of the protocol
shown below. The synthetic scheme below illustrates the preparation of a com-

pound of formula 1 as an example:

NaH
Ethylformate

Boc-Anhydride
2NNaOH NaBH, |
Dloxane/HZO . NH-Boc MeOH

TBDMS-CI
2N HCl/Acetonitrile Imldazole
NH—Boc



NHz NH Mal ei m dopropionic acid DCC O 0

1- Hydr oxybenzotriazole THE CH3 r-CH3 CH3 r-CH3 BF3
WELBDOOBRE hi or omet hane CH3 CH3 CH3 CH3 CH3 CHBCT/EP2008/005164

Furt her reaction steps: Triphosgene

N- Hydr oxysuccinimde NH | NHPyridine THE OO cOH ~O

OO / '/ \ RTFA Chlorosuffonic acid D ethyl ether

HGSS NHO 0=~50/00 Step 1: In a first step (see

gieye), an ani ne group an am-no- subs ituted Q

S prot ected by a BO

; % gar bonyl), for aﬁ 5 :
30C-anhydride or the Ii ke sd\"f abl e
cting groupmaleiRsBsonghcidl0 el ., | Protective G oups
in orgghic synthaxis, Jon WIey&Ss Inc., Third o
iti New YaiHkdrédBtidzof GHF am nes?can be used. An

ad@HsTo¥ratCiexanpl e is the Z (Benzygs,—s—cH, BF3ELO
—_—
Dichioromethane

CHs

7]

Further reaction steps:

Triphosgene
N-| Hydroxysuccnmmnde i
NH /
Pyridine THF
o
o=<o
/
mo
TFA
Chilorosuifonic acid
——
Diethylether HO4S . NH /
o
O

/
5 O
Step 1:
In a first step (see scheme above), an amine group of an amino-substituted

fluorene is protected by a BOC group (tert-Butyloxycarbonyl), for example by reac-
tion with BOC-anhydride or the like. Any other suitable protecting group (Greene et

10 el., Protective Groups in organic synthesis, Jon Wiley & Sons, Inc., Third Edition,
New York (1999)) for amines can be used. An additional examplie is the Z (Benzy-
loxycarbonyl) group.
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| oxycar bonyl) group. WO 2009/ 000523 PCT/ EP2008/ 005164

- 5 Multi-am no-substituted fluorene derivatives can
wWheonsew2in a simlar reac- tion in order to SRCE/ARR0ZENS5164

a conpound of forrmula 1 having nore than one radi cal

Y in position 1, 2,3, 4, 5-6~-7 or 8. Step 2: 51In a

second step a hydroxynethyl group is introduced at

p03|t|on 9 of the fluorene core, for exanp

r eaMlultbAmine-sukglijuiad T_U‘Pﬂ%n@rﬁﬁflv%]é?%@n 29 léﬁ%i'DA@ simgjfy reac-
I t r
tiofy rﬂ&d‘eﬁ’ é% {\ﬁl\(/ag&%ga; E?Sﬁﬁﬂ%ﬁﬂl Qeofgﬁg%l L0 h4bihg hBRHhaA one radical
Yu(umqssmutﬂﬁ dBnbumdngiri de) in MeOH. Step 3: 10 In a
thi,rd step the BOC protecting group is cleaved, for
%me with HC  CF3COOH or p-toluol sul fonic acid.

St e 4 sbnd sl Hydrbgendthgl Goliss MtuERicBHlatoRiton 8 of the

protected, for exanple, by re- action with a sily
fluprgnegsrie dier suampie, Byamwstion wittoNab et lelumdusampgw@mld (LDA)

ani%ﬁh y@?’inr'faet%ho% st%h%éﬂf of |°§')°)‘|"ﬁ{ho'ﬁ‘8 Blla oy fther fedygtive agents
IlkesDIB!ALIﬁlllsmnyldmmmlmﬁ[ﬁ\jﬁn@b) {rt eOHhut yI di et hyl si | yl

chi oride). Preferably, the reaction with tBDM5-Cl is
St ormed with imdazole in DM (dinethylformam de).

Thelnué?mﬂf st@PStthOBrﬂb?é“dtin@QngGQH@cl@%éé foh@xBRIHE, lM/i‘Pn HCI

nor e thus facilitating the preparation of
CFG@QQM@@@ toludlswifonieapisund to 20 more than one

$gglcal Y. Step 5 In a fifth step a

l eimdyl-noiety is introduced, for exanple, by
r ealet a frngtH ht@pahermhgﬁmxpmuthw @owisepmtebtadkwrle&aamld by re-

aciinuih e helogpBlde susties PRI Chtoaiey SVptenciBraiem Soc. o4,

61@@1@@&q@g?é))wuw’erﬁrr@my@ﬁtyiaﬁ%rﬁ* can be covalently
bound to thé hydrolysable l'inker to yield a

pol yrene apdiodinnanhifer silyy balpgenidenkdBDMp4Y (1aft-butyidimethylsilyl
chlﬁﬁﬁ@?ﬁ%fe?%tﬁg threar%'a%%nﬁ” Sl%abéﬁg)d 8 rdg?gr%%@ééﬂg Lrﬁld'é%le in

tem
DMFo(dimetiWIMnanhdelr apie Lse obhadilgl proteeting group makes the molecule

. more lipophilic, thus facilitating the preparation of compounds, which are bound to

more than one radical Y.
Step 5:

In a fifth step a N-maleimidyl-moiety is introduced, for example, by reacting
the amino group with a maleimidoalkylic acid or a maleimidoalkylic acid anhydride.

The maleimidyl group is reactive towards thiole groups. Therefore, modified
polymers such as PEG-SH can be covalently bound to the hydrolysable linker to
yield a polymer-modified hydrolysable linker.

Step 6:

In this optional step, radical X (-SO3R® is introduced in the fluorene ring
system. This acidic group makes the compound more hydrophilic and allows to
perform subsequent coupling reactions in aqueous solvents. In addition a sulfonic
acid group allows the coupling of a second polymer by esterification with a OH-
group of a polymer.

This procedure allows to introduce radical X to yield a compound of formula
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30 perform subsequent coupling reactions in aqueous
solvents. in addition a sulfonic acid group allows the
W@ 29plodasgs of a second pol ymer by esterificati oOPCIHEPI908(005164
O+ group of a polymer. This procedure allows to
i ntroduce radical X to yield a-conpound of formula WO
2009/ 000523 PCT/ EP2008/ 005164 - 6 1, corrpri si ng i n
addition to radical Y in position 1, 2 4, 7
1, epmgrigingdn egigiiticgl toxadiaal é)o inlpasitiorohe2 o3, 4 e GaVa@ﬂ &alse@ radical X
: ' r 8 . nmbodi ment ,
n %tt%? fa(grt[?e éﬁte}?er%\ga'@%lie ﬁo?'ﬁoggu%dsto gloflg(r)ﬁs 2, 4, 5
andlroond embodimenh et leastatiemdical rXadi alnddol mosbwcurrmlzm, 5

7. 5 1 t h b di cal - SO3R3
anfifpt 7.7 B6ines erTpGUBEN/BOEALX PG UNGISRENI & st oo
4. Id ansthéRémiodimeRtrddical XS P 1inG8BubEd IiH ﬂ{eeﬁlﬁcﬂ@ne ring

by es- terification., Further reaction steps:
systaen aftercaiap k. ||fo1$QmFﬁ1S n8QaHnheo®0uf grouRsan be IﬁJéOTGCted by es-
terﬁlcgwﬁoxyrret hyl can be deprotected by renoving the
protecting group (PG to yield conpounds of for- nula
2. Deprotection is preferably perforned with BF3, e.g.

BE3' Et 20.(Boron tri- fuorid etherate). 6 543 7 2 8
J—ﬁ—@ﬁﬂéﬂéﬁﬁﬂw 2) MAL-FMS-OSU or its derivatives may

b

e AwdF ﬂw%%ﬁ?’dger@étnbﬁ% |@nﬁ@6ﬁlkﬂig RIY - h§/8fd§ghﬁbthyl can

2 with N-h succinimde or its derivatives
be aiepmtactedjoys c&mcwnmthg Iprotectiog greup (RGEta wieldeomppliods of for-

he forpation succi n ster
MU R EPIPBRI IS el aBbCPOTIA Wb RIS 8 St Basen tr-
r can be further nodified by reaction with
fuiﬁiéﬂ$yners and subsequently reacted w th am no
groups of peptide qr psoteln girugs to yield conjugates
of peptide or pro z 5 avi ng a hydrol ysabl e
i nker contalning ;

(formula 2)
MAL-FMS-OSU or its derivatives may be synthesized by reacting a com-
pound of formula 2 with N-hydroxysuccinimide or its derivatives, such as N,N’-

Disuccinimidyl carbonate. Reaction conditions for the formation of a succinimidyl-
ester are well known in the art. A succinimidyl-modified compound for formula 2
can be further modified by reaction with SH-polymers and subsequently reacted
with amino groups of peptide or protein drugs to yield conjugates of peptide or pro-
tein drugs having a hydrolysable linker containing a polymer.

The protocol exemplified above yields a compound of formula 1:
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The protocol exenplified above yields a conpound of
formula 1: WD 2009/ 000523 PCT/ EP2008/ 005164 - 7 6 5 4
W@2009/00528 9 PG (forrmula 1) wherein PG is a pPOI/ERU0SIGPS164
group and at |east one of position 1, 2,3, 4, 5 6, 7

or 8 is bound to radical Y- ¥-is a
N- mal ei m dyl - cont ai ni ng noi ety. Conpounds of fornula
1, which are substituted with at |east one radical Y 5
may al so be bound o0 radical X in at |east one of the
avai |l abl e position 6, 7 or 8 Xis
-SMB-R3. R3 is ingg s acted fromthe group
consi sting of hydf ogen & kyl and
(C1-C8)-al kyl-R4. 1Q " g8 -al'kyl" refers to
nonoval ent al kyl groups having 1 to 8 carbon atons.
This termis exenplified groups such as nethyl,
ethyl, propyl, butyl, hexyl ¢oand the |like. Linear and
branched al kyls are included. R4 is a polyner.
Exanpl es of polyners are polrg ethyl ene glycol) (PEG,
polysialic acid (PSA), h«gﬁﬁmﬁqhkyl starch (HAS) and
the like. 15 In another enbodi ment the invention
wheiniR$s is @ protecting gneupand @t tedsi one ofwasitiom1 45,3,54,84, 6, 7 or 8

. 1S ! anples of a silyl group are
IS qschrﬁettoﬁ{#&%llﬁx triethylsilyl or

t - bvitiy bl piaipirhislyl-gontainingnadisigt  enbodi nent PG is a
ter&-@but | di met h

| o Combsbings Giofallar . uBh ok sHPRHEIED WIB SbiRR Ny radical Y
malals$Be IuRd to MGcEPRAh M Pkt dreTdrRRE AANABR Kkition 1, 2,3, 4, 5,
6, 7 or 8.

X is -S03-R°.

R? is independently selected from the group consisting of hydrogen, (C-Csg)-
alkyl and (C1-Cg)-alkyl-R*,

“C4-Cg -alkyl” refers to monovalent alkyl groups having 1 to 8 carbon atoms.

This term is exemplified by groups such as methyl, ethyl, propyl, butyl, hexyl

and the like. Linear and branched alkyls are included.

R*is a polymer. Examples of polymers are poly(ethylene glycol) (PEG),
polysialic acid (PSA), hydroxyalkyl starch (HAS) and the like.

In another embodiment the invention relates to a compound of formula 1,
wherein PG is a silyl group. Examples of a silyl group are trimethylsilyl, triethylsilyl
or t-butyldiphenylsilyl.

In another embodiment PG is a tert-butyldimethylsilyl group.

In one embodiment Y is:

—R,——R—N_ |

0

R’ is at each occurrence independently a (C4-Cg)-alkyl.
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8 In one enbodinment Rl is at each occurrence

i ndependently selected from the group consisting of
worgaobphos2et hyl , propyl, butyl, and hexyl. R2 iBCI/EP2008/005164

i ndependently selected fromthe group consisting of

-C(ONR-, - C(ONR-(C1-C8)-al &yl - NR-, -NRC(O) and

-NRC(O) - (C1-CB) - al kyl - NR wherein Ris

|ndependently eith o en or Cl-C8 aI k
@oqnﬁeﬁmbnﬁ'mgnt&@ ac 90%5%%'”@%%@%&8%0@ from

the Sonsistifia ¥t tneFYE R brophe LAFIPAMERefl f Or mul a 1

adl cal Feast” one of position 1,
B mmdepmdemﬂm&ieh@d feomdtie igsoup chasisting ot rd(QINR-, -

oA g . AP, A b S o

mdépdh@@hﬂy)%ltmeraiydrd)mbrQ)?é()@élkaOSItlOn 5 6, 7, or 8.
I n anot her enbodi nent tqf@(:o ounds of fornula 1,
1

whi lBrong eMoesineRlRelp - least one radical Y in
at |y ?P?{ﬂ%fodﬁﬁéhttﬂg’% ZNHC(?)may al so be bound to

15 ra in at | east one O osition 7 or 8. In
anohnhcme emnibodiment theheoropopad nﬂfaimtﬂa)ﬂrralb@umd totadigal Y in at
| east one radical Y, radical

'ea%rgggégéhﬁ&'?%qum térg at7 In anot her enbodi ment the

Conlhwaelgémbgdgﬁégtothle&fcﬁnwm& formath ¢ alwhiéh isbound to radi-
osi tions an n anot her emhodi ne e _ ,
ca%nwdﬁa%t e phpagitian 1, & &, ebéﬁ@dﬂg‘?v%@&:@ur\f; tofaglical X in at
IeaEPghtﬁ%\‘ p55|h8 gogl t7| gpg. 2 and 7, respectively. In

anot her " enb |ment t he corrpound of formula 1 is: The

pr elgeanothawemnbodnne@t thiel cesopeurds offormule bl whishraye substituted

B B I8 By A e At

radical X in at least one of position 7 or 8.

In another embodiment the compound of formula 1, which are substituted
with at least one radical Y, radical X is bound to position 7.

In another embodiment the compounds of formula 1 are bound to radical Y
in positions 2 and 7.

In another embodiment the compounds of formula 1 are bound to radical Y
and radical X in positions 2 and 7, respectively.

In another embodiment the compound of formula 1 is:

The present invention is illustrated by the following examples without being
limited thereto.

PG
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WD 2009/ 000523 PCT/ EP2008/ 005164 10 NH NH I X
- 9-

=\, Be

O

i
-

L
OO Sy
L _ w °

G o
|

PG

=\
8]

SO4H




OOPG OOOOO~7T-0 OXI HOOHH NHI / A\ OX
PG 0 PG EXAWPLES MAL- Fnoc- OSu nol ecul es can be
W@ et ed according to the followng 5 proR@EBP2008/005164
(Exanples 1-8): Exanple 1: Synthesis of
2-(Boc-am no)fluorene (Al berimo et al., Synth Com
mun. 31, 225-32 (2001)) NH-Boc 10 A suspension of 2-
Am nof |l uorene (14.4 g, 79.7 nmmol) was prepared in a

i xture of 14 --\/.-- 2:1/ V), cooled with
[ % OH undeii gentl e
I LN X @ B Z ~1-1 ®qui v) was

nice bath a
QL A A

\th n added NfAnd t Re tlrring[j' was conthnugd at 25C. The

lution of the repction was followed 15 by WMC [Rf =
0.75 for 2-(Boc-am ne) fluorene. CHCO3- MeOH HOAC
(95:5:3)] and the pHfwas mai nt ai ned between 9-10 by
addition of 2 N NaOH.P&fter 24 h TLC WD 2009/ 000523
PCT/ EP2008/ 005164 - 11 analysis showed the presence

ofi'ZTErri nofl uorene [Rf = 0. 60,

o . 58)J, so another 5.2 g Boc2Qj(2
equt'v) were added and the reac-0%10
additional 3 h until the total disappearance of the

gyting product. The suspension wag acidified wth-1

tered andywashgjf

30 m

3

Wi n 30 M cold H2O, 30 nl di oxane-
hexane

EXAMPLES
MAL-Fmoc-OSu molecules can be synthesised according to the following

5 protocol (Examples 1-8):

Example 1: Synthesis of 2-(Boc-amino)fluorene (Albericio et al., Synth Com-
mun. 31, 225-32 (2001))

L

A suspension of 2- Aminofluorene (14.4 g, 79.7 mmol) was prepared in a
mixture of 145 mi dioxane-H,O (2:1 / V:V), cooled with an ice bath and 42.5 ml 2 N
NaOH under gentle stirring. Boc,O (19.1 g, 87.7 mmol, 1.1 equiv) was then added
and the stirring was continued at 25°C. The evolution of the reaction was followed
15 by TLC [R; = 0.75 for 2-(Boc-amino) fluorene. CHCI3-MeOH-HOAc (95:5:3)] and-
the pH was maintained between 9-10 by addition of 2 N NaOH. After 24 h TLC

10
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and dried in vacuum The product, a pale yell ow powder

(30.1 g, 90 %yield) was shown to be pure by TLC [Rf
WOE2@9/p8523CHCI 3/ MeOH HOAc 95: 5: 3], and char act ePCT/ER29d8/005164

by NVR. 10 1H NWR (200 MHz/DMBO 6 = 9,45 (1H, s; NH);

7,84 - 7,77 (3H m HL, H4,-H3); 7,59 - 7,17 (4H, m

H2, H6-H8); 3,86 (2H, s; CH2); 1,49 (9H, s, t-Bu) 13C

NVR (50 MHz/DMSO) 6 = 152,8 (Amd-C); 143,8 ((C9a);

an&ﬂ@s&h@@%)thelmmsence( @ﬂﬁ)ammeﬂuare(r@mf 1@502W&N90H -HOAC
%g)]2 %%gmhe}?%QSJ i %@ (zﬁﬁ r@nﬁ%g% %ﬁg%é%ﬁ%dedl nd the reac-

tiony wstcog\gmueggogaqg iengl 3 h t I %Wléﬂlﬁap%@ﬂ@gpgmﬁ startmg

ro?tuUVde@(éllh@déhélor?wéB%cﬂﬂé@Wlthﬂ NPKEISO 413, dihe 3lid was fil-

erBlbg PR B mE o0, o, it aoahe a0 42: 1) 730 i Héxane

andmlnla)i in vatdOmniT herprodiuie, a(naleslbllwqhomddrl(aa 1f@,080 % yield) was
I .
sh%\g %W? é)%af 155 Th %‘ (g?'fé’g@aHv 3/19Ie &L ;9? 3}%@3&1 dcgwraracter-

lzedl’fde ‘nospher e. Gas evol u- ti on and spont aneous
war m ng were observed. After the conplete addition of

"H R, COB R EBRE M 8 5o e % i 30, Vel 7 $al 11, Ha, Hs);
7,58as7 8 Bl m;dH2,616HBYH 86 421 8; Ghi); .49 (9Hes HyBuU)

formate (120 nnDI 2.5 equiv) were slowy added to
avoi d V|gorous Qgen bub ni- tia

TR, (50T G2 BMNG) s 35as SN 9od KFog) etdde (£8a); 141,2
(CHs)t hslsm\oozyoisa POT44)oN 2650 (CE); oreH8 (EHyh 289 (C8Y); €120,0 (C4);
S
11@2&% BRSS9 sl oo AgE g dhD: SR e vou
product, CHCl 3- I\/EO-I-HOAC (95:5:3)] . The reaction was
gﬁﬁ% BsisCof QIH@ggV%yeﬁﬁg{-gir(yﬂd%oaeva@gﬁ%% fllgcr:%ne (Albericio et
al. t t'&&%@émpﬁés%zﬁ'@ﬂzoy NaOH were added and it
washed with 3 x 50 ml diethylether, cooled in an ice
bath-and acidified with 25 nl glacial HOAc until pH 5.
p - W preci pitate that W 2009/ 000523
P& 3 - 12 then appeared was dissolved in
3007 ’ TH\éH gaﬁeous phase was extracted with 50
and the organi c phase was washed with 2 x 75

) aHCO3 and 1 x 75 nl brine and dried over
Na2SH4. Tt?é" sol vent was el i m nated under re- duced

P €& S tion of 2- -(Boc-amino) fluorene (13.49 g, 47.9 mmol) in 140 mi dry THF
(freshly distilled from sodium) was carefully added to a suspension of 6.3 g 60%
NaH (160 mmol, 3.3 equiv) in 20 ml dry THF under argon atmosphere. Gas evolu-
tion and spontaneous warming were observed. After the complete addition of 2-
(Boc-amino)fluorene the reaction mixture was stirred for 1 h at 40°C. Then the re-
action mixture was cooled to room temperature and 9.7 ml ethyl formiate (120
mmol, 2.5 equiv) were slowly added to avoid vigorous hydrogen bubbling. The ini-
tially thick, light brown suspension rapidly clarified to a dark brown solution upon
addition of ethyl formiate and was stirred for 1 h. The evolution of the reaction was
followed by TLC [Rf = 0.52 for the intermediate product, CHCl;-MeOH-HOAc
(95:5:3)] . The reaction was quenched with ice chips and 100 mi H20O and the or-
ganic solvent was removed by rotary evaporation. To the aqueous phase 10 ml 2
N NaOH were added and it washed with 3 x 50 ml diethylether, cooled in an ice
bath and acidified with 25 ml glacial HOAc until pH 5. The off-white precipitate that

-
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5 9-Fornyl -2- (Boc-am no) fluorene was suspended in 100

m nmethanol and 2.0 g NaBH4 [52.9 mmol, 1.1 equiv
WQRap/0pSghect to the starting 2-(Boc-ani no) flRGHEPAKPS164

was added portion w se. The suspension that rapidly

cl eared up was mag- neticaltylzstirred until the

starting product disappeared for 4 h at room

tenperature |[TLC, Rf=0.57, PE:MIBE (1:2)]. The
thenesgupeared mwag dissolved il BDOtreldEt@AG TBEaglet i phaseamas extracted

wutﬁ@odrln EF@AWatnta ti‘ng dTéa lc?fﬁa%' W‘%AGV gﬂeawgbg X f%ﬂ\&g? NaHCO;

anomex (85 gatrine e Briod OV NedOui THe SOIVesb Was aliinated under re-

s@f@l 1 x 50 M brine and dried over anhydrous
ol bl sk Pk SHRRGARA 08 A it
2.0py NaBHABEREhmmdlh é. pe guiv etithwees panbto/thedstasting\VR (Bas-amino) fluo-
rer%] (yéé'dfedgg%r{h f_ﬁm%g' %sb%@@%ﬁ ;P%@Qf)bcﬁy c|e%r§€#b%s mag-
netpq@IIy stirred yntil the gtartgng;prpdpp qtsapng;aredz e h a’y rqgn(tgppperature
[TLG, i30.576 PEIDBE $1:2)]. Thé rHaction ixtufe RRAsHaiutédhithB020mi H.0

and afieted s oy ebie FisAe i i pEGBaBaS airecty
disédired4C] 50 TBETRAC. 0% orgehic phaseday; wasma}:l With 304BYP;ml sat.

Na%l@;b% é % 50 ﬁ‘gﬁ%sér@i‘ed ﬁé %éh%@u %&@5 szgs olvent was

rotquyge\@,pqr@e - toivend sotid 5J5(eg|_mthout5‘g gr purification.

Thé BroductSvatlandyzédBy NNAR) 18&@@% Rld). Synthesis of
9§|?‘|§/dur oxyrre?hy?zz a)r/n no f(l uorene H23)0-| 13.0 g

9- Hydr oxynet hyl - 2- (Boc-am no) f | uor ene was di ssol ved in
"H NMRrR0OMEHezEIMBIQ)rS +8,4A 416t br Ne; 6sdel! H;ef; IHK); 7479 ni7,66 (2H

m; H4\ S A& gmqa' Y= ?471”Pi9' )-| ?4%0'0'?@\5 @—f%‘”‘-@e H6Tf}¢7 5,07

reéc ti'on was stirred n er SeTIu
(1Hste Jreddid bt GRYHA4PQ @886l b M9 ir &8 1 diogetZt; [P CHy); 1,49
(orarg t4ghg reaction was nonitored by TLC [Rf=0.1 PE-MIBE
(1:2)]. The solvent was partially elimnated by rotary .
evaporation and the residue was dissolved in 70 M 2

PONNME (50TWHZBMEBD D =vii2,881(AMithG); Wa6/05d(CAR); 144,90 (C8a);
1438969895858 BLTCERAHA80098A8Y 127,18 (C6); 125,85 (C7); 125,05 (C8);
119,93 (C4); 119,16 (C5); 117,47 (C3); 115,24 (C1); 79,00 (Cq t-Bu); 63,85 (CHy);
50,19 (C9); 28,20 (3x CHj t-Bu)

Example 3: Synthesis of 9-Hydroxymethyl-2-amino fluorene

(D

OH

13.0 g 9-Hydroxymethyl-2-(Boc-amino)fluorene was dissolved in 110 ml
acetonitrile and stirred under refiux. 42 ml 2 N HCI (2.0 equiv, 84 mmol) was added
drop-wise. The reaction mixture was stirred under reflux for 45 min. The reaction
mixture was cooled to room température and the reaction was monitored by TLC
[R=0.1 PE-MTBE (1:2)]. The solvent was partially eliminated by rotary evaporation
and the residue was dissolved in 70 ml 2 N HCI. The solution was carefully washed
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with 2 x 50 M MIBE. The aqueous phase was adjusted to

pH 9 by Na2CO3 and extracted with 2 x 70 m Et CAc.
wWapwomegani c phase was washed with 50 ml  bri nePCHEB2008/005164

dri ed over Na2SO4. The sol vent was el im nated by

rotary evaporation. The proddct was used without

further purification. The structural identity was

verified by 5 NWVR (8.76 g, 99%yield). 1H NVR (200
witivigzy BVBB)MEBE. Thewrquepusmhiaie was agjustedijo pii Sy NapG)s and

extge?c‘jlé%WétEZZx 7y Arpi"E'tQﬁg?IBé %ngfanié fph%%l_lg 'ﬂ_)ésSﬁ/Sgﬁe& ivd& 5(?' ml brine
and diied oygr NaSBiy Thé solyent was:elfainatad byaptac pyangjayan The
prodMct waé d&Ha/vg?NﬁQt firrtherlﬂi&zif&&{ig?r ;Ig'giq lslAr,rucMél iﬂb;\gtg vc\;%s verified by
NWQ'@@ ?Q%gfeg%). EAr i 8%1) ' 124, 85 (Ag i CH)C;qu)1’24, 24" (Ar-

CH): 120,40 (Ar-CH); 117,81 (Ar-CH): 113,00 (Ar-CH):
'H R%éob%HQ@Ms@ﬁ’EZZ 7,662) 4048H9 th; (RA-Hp 7320 62 42H; m; 2x

th
Ar-Fl .58 0H: o Y1 S BB o ok 18,34 ST AT 509 dRED Sba); 5,03
(1HHBJ =488 HAHBHII93 36 S (31, oy, HE, Gl e (86.8 mmol
2.1 equiv) was dissolved in 24 m dry DVF 20 and
stirred 10 mn in an iced bath under argon atnosphere.

SCINMIR (5Q MHZ/DBIS®) 84 36dAr@awnt 46.8ddAr-0w; #3497 (Ar-Cqu);
14187 @AOA0); $29.0814pLA); 905 NANEN); ades (AADHY! 135,24 (Ar-
mn stirri on.Lce 8. - (0)'¢ t hyl-2- ami
o Lot a8 e (il PALE RIES: P Bictuse27
(CHgded,90r(@HW se under cooling and argon atnos- phere.
The reaction was continued 15 mn on ice and then at
roomtenperature. 25 The reaction was nonitored by TLC
Example 4: SyathesisroiiersBubtyldimethylsiloxy-9-prethyl-2-amingfluorene
the starting product [Rf=0.1 PE-MIBE (1:2)] had
di sappeared and the reac- tion m xture was dil uted

Wi 400 CH2C12 and 100 m 5% NaHCO3 was added.
TR phase was washed with 5 x 200 mM H20 and
dried NaZS®. CH2C12 was elimnated by rotary

distillabion with toluene. The residual brown oil
(13.4 99% yield) was analyzed by NVR and was used
i CH%_ ur‘f/'%?er purification.

CH3

CHj

5.91 g Imidazole (86.8 mmol, 2.1 equiv) was dissolved in 24 ml dry DMF
and stirred 10 min in an iced bath under argon atmosphere. 7.47 g tert-
Butyldimethylsilyl chloride (49.6 mmol, 1.2 equiv) dissolved in dry DMF was added.
After 15 min stirring on ice 8.73 g 9-Hydroxymethyl-2-amino fluorene (41.3 mmol)
dissolved in 40 ml dry DMF was added drop wise under cooling and argon atmos-
phere. The reaction was continued 15 min on ice and then at room temperature.
The reaction was monitored by TLC [title product R=0.6, PE-MTBE (1:2)]. After 2
hours the starting product [R=0.1 PE-MTBE (1:2)] had disappeared and the reac-
tion mixture was diluted with 400 ml CH,Cl; and 100 ml 5% NaHCO3; was added.
The organic phase was washed with 5 x 200 ml H,O and dried over NaxSO,.
CH,CIl, was eliminated by rotary evaporation and DMF was eliminated by
azeotropic distillation with toluene. The residual brown oil (13.4 g, 99% yield) was
analyzed by NMR and was used without further purification.
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WO 2009/ 000523 PCT/ EP2008/ 005164 - 14 1H NWR (200
MHz/DVMBO) 6 = 7,67 - 7,40 (3H, m 3x Ar-H); 7,34 -
wWQa2@0/00@k% m 2x Ar-H); 6,81 (1 H s; 1 x Ar-KT/EB088005164

(1 x; dd; J =8,02 HZz & 1,83 Hz; 1 x Ar-H); 5,19 (2H

s; NH2); 3,97 - 3,76 (2H, nt @®2); 3,75 - 3,57 (1 H,

m CH); 0,88 (9H s; 3x 5 CH3); 0,03 (6H, s; 2x CH3)
13C NWR (50 MHz/DMSO) 6 = 148,40 (Ar-Cqu); 145,81
(Ar-Cqu); 143,67 (Ar-Cqu); 141,88 (Ar-Cqu); 129,08

R RGNS b g AR o
Ar-H)pBsl (- sr)x Asd1)0£.29 (1xsr8dioli= 842 B3 & de§3 Hams TagAr-H); 5,19
(2H;3%:ONBIp); 13,81)- 3,78, @H;(rﬁgmng); Bws - 36 DHK2RHREHRI 0,88 (9H; s; 3x

] le,5; nthesis o
C r 'ngﬁﬁ'i %Pﬁa& | oxy- 9-net hyl - 2- (am no- 3-

mal ei m dopropi onate) fluorene 15 NH O CH3 r-CH3 CH3

13 i f . : ;
i S mSC  d i e v o 14007 o

147,88 AT 129,08\ CATEOYY MG, (BTG 11297 dAT-Cl +34.16 (Ar-
CH); 420N, (Nr-CHlj; cyt7,8iregar-canbadaian dar-CH; 71 10188, (Ar-GH); 66,04

(craetty AR50 TP Banhed fortils SRR 8L, B 90, Ga i ecHs: si-

CH3) mal ei mi dopropi onic acid was dissolved in 50 nl dry
THE and added drop- w se. The reaction m xture was
stirred at roomtenperature over night under argon

Examaie sr Svnthasis: pktert-Sutyidimathvisiloxysrmeathyl-2«pminggs-

maléitidopropioratepflabréhe Rf =0.6, title product Rf=0.18,
PE- MIBE (1:2)]. 25 As soon as the starting materi al
coul d not be detected, dicyclohexylurea was filtered

wasqelimnged by rotary evaporation. The
i d I!vvas di olved in 200 mM CH2Cd 2, washed
% nd/50 m brine and dried over

Na2SO4] The brown crys s were digerated in 20 ni
MIBE. After filtratien the residue was washed wth
smal | poftions of MIBE until the washing so

CHgi—CH;g
CHj CH3CH3

To a solution of 13.5 g 9-tert-Butyldimethylsiloxymethyl-2-aminofluorene
(41.5 mmol) in dry THF (freshly distilled from sodium) 9.42 g N,N'-
dicyclohexylcarbodiimide (75.7 mmol, 1.1 equiv) and 651 mg 1-
hydroxybenzotriazole (4.8 mmol, 0.1 equiv) were added. 13.5 g (41.5 mmol, 1.1
equiv) 3-maleimidopropionic acid was dissolved in 50 ml dry THF and added drop-
wise. The reaction mixture was stirred at room temperature over night under argon
atmosphere and the product formation was monitored by TLC [starting material
R:=0.6, title product R=0.18, PE-MTBE (1:2)].

As soon as the starting material could not be detected, dicyclohexylurea
was filtered out and THF was eliminated by rotary evaporation. The residual solid
was dissolved in 200 ml CH.Cl,, washed with 50 ml 5% NaHCO3; and 50 ml brine
and dried over Na,SO4. The brown crystals were digerated in 20 ml MTBE. After
filtration the residue was washed with small portions of MTBE until the washing so-
lution maintained colorless. The yellow crystals (10.5 g, 53% yield) were analyzed
by NMR.
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30 lution maintained colorless. The yellow crystals
(10.5 g, 53%yield) were analyzed by NVR WO

WQo9INeEes23 PCT/ EP2008/ 005164 - 15 ' H NVR ( 2BOI/EP2008/005164
MHz/DVMBO) 5 = 10,06 (1 H, s; NH); 7,92 (1 H s; H);
7,82 - 7,70 (2H m HA & HB)1S 7,62 (1 H d; J =7,20
Hz; H3); 7,49 (1 H' d;, J =8,08 Hz; H8); 7,41 - 7,18

; &ZH; n H6&H7é; 03(2H S; 2X I\/IaI-CH); 4021:&:11 H;

HNMB (208, \EZIMSE))5, =3 0088 (1H;33;88H); 492 ¢ Hps o1 cHR8A- &,70 (2H;
W&CFHQPMSBQ (3H63d (2E7, 20 Hz; =H§) 074¢'§ HPBOQ—CSI%S Az; H8); 7,41 -

7 @%@,ﬁé & i Rocent i RIS HE 402 0ray ek ls; Ho): 3,95

BEB(449 (CReopeGid)-N &ZKSHQDTQIQMS) 2114(22, { 0Ba)7,02 H, Frop-CHo-

o5 by (B SrsEOHER 18 50 et oy’

119 37 (C5); 118,63 10 (C3); 116,31 (4); 65,54
Hz/éﬂ/a@é (5C9)17c$%,1 ég:édi’fmat)c%swo é3d’l\mld) 145,12

(C@S 41&4( {C8a; 3@ i 3602 SFHae 5462 (2xCH
Ma@f 19}7@41«6@%%&2 @Z)aMZ&;ﬁQ-(@SD ;eil 19 @op(C); o, 87 (CEY; 118,63

l .
CHLITERIE) e Teova) 1925 e 101 il 330
(F’rppcfbh-la JeR5,84 Ghle'( w) 6181%|(62qwé Wi SE80UEHsri);28044 (CHs-
S)m CH2C12 under argon atnosphere. 35 mnl boron

trifluoride etherate were added drop-w se over 30 mn.

The reaction was 20 nonitored by TLC [starting
Examipde i62ISyRth€sis, oft 9-HyaxirpxgrhethyRR{amifo-3-maleimidopropionate)
fiu 2-Methanol (10:1)]. As soon as the starting
nateri al had di sappeared the solution was hydro- |yzed

laHCO3 sol utlon The resulting crystals were

§ org nlc eof the nother |iquor was
Qpol TATgE T the filter cake were
re-di ssglved in 250n1 Et and 120 m 5% NaHCQO3. The
or gani c|_phase was 25 wasied with 1 x 50 m 5% NaHCG3,
50 M H2and 50 m brin2 and dried over Na2SO4. The
solvent was elimnated by rotary evaporation. The
st r1@.8W ereButyidimethyiSiloXy-vasethigl 2 athd g-ridgiraibprasionate)

fm@%% t(%? % g{o )_}valg N@ﬂ\?&gm%go; %ﬁﬁwég%%&#%og)here 35
ml bgfion tnﬂugn eﬂwa(ezwererﬁdggd gdropwise oyar 30 min7The Feagtjon was
mohfor@dHHy TLE [Sfarting material R=0.6, title product Ri=0.38, CH,Cl.-Methanol
(10:1)]. As soon as the starting material had disappeared the solution was hydro-
lyzed with sat. NaHCO3 solution. The resulting crystals were filtered. The organic
phase of the mother liquor was evaporated. This residue and the filter cake were
re-dissolved in 250 ml EtOAc and 120 ml 5% NaHCOQ;.The organic phase was
washed with 1x 50 ml 5% NaHCOg3, 50 ml H,O and 50 ml brine and dried over
Na.SO4. The solvent was eliminated by rotary evaporation. The structure of the
product was verified by NMR and mass spectroscopy.

'H NMR (200 MHz/DMSO) § = 10,09 (1H; s; NH); 7,88 (1H; s; H1); 7,82 - 7,69 (2H:
m; H4 & H5); 7,66 - 7,52 (2H; m; H3 & H8); 7,41 - 7,17 (2H; m; H6 & H7); 7,03
(2H; s; 2x Mal-CH); 5,09 (1H; t; J = 4,93 Hz; OH); 5,08 (1H; t; J = 6,06 Hz; HO);
3,97 - 3,53 (4H; m; Prop-CH>-N& CH,-OH); 2,61 (2H; t; J = 6,82 Hz; Prop-CHa-
C=0)



10

15

20

25

30

(2H, s; 2x Mal-CH); 5,09 (1 H t; J = 4,93 Hz; OH);
5,08 (1 H t; J =26,06 Hz; HI9); 3,97 - 3,53 (4H m
WEPR@PO@A23 N& CH2-OH); 2,61 (2H t; J = 6,82 HzPCT/EP2008/005164

Prop- CH2- C=0) WD 2009/ 000523 PCT/ EP2008/ 005164 - 16
13C NMR (50 MHz/ DVMBO) 8 = 170'682 (C=O Mal ); 168, 38

(C=0 Anmid); 146,00 (C9a); 144,89 (C8a); 140,63 (C4b);
138,05 (C2); 135,92 (C4a); 134,62 (2xCH WMal); 127,16
(C6); 126,09 (C7) 125 03 (C8); 119,93 (4); 119,33

13 ﬂi\)lR ‘\/Xgr A ll@?@@Z(géO 6131)86 M%:O Wnlb‘} 146,00
(Cé&i n1(f'4 1%@ 59) c:u?3 'ﬁéd é% I§1(} 34,62 (2xCH

Malbxarg?, €6 (Cegy n26 L9 €Cb)f 125,03 (C8); 119,93 (C4); 119,33 (C5); 118,39

(O3 BCTE g (ERECH: 3074 001 S8 PRERAREH A 39 92 (Pr-

CHoA®@OFrom a solution of 1.8 g pyridine in 7.3 nl abs
THE 1.7 m (5.1 mmol) were 15 added drop wise to a

ARG S e B, 2 (o o

tri phosgene (3.6 nmol, 1.4 equiv) in 75 m dry THE

o FA T S el i i oroionme

fluprene dmxy@u@mmmlﬂubcaebmatne THE was re- noved by
rotary evaporation. The oil obtained was dissolved in
75 M dry tetrahy 20 drofuran with 1.1 g

N- C|n|mde(1 6 mol, 5.3 equiv). 2.6 m of
t u 2 mml) wer e then added, and
t he 6n Wis stirfedlfor 40 nin. Some additional

preci pijtated pyridi ne Aydrochl oride salt was filtered
out overo celite, and®°the THE was renoved by rotary
evapog=afi on. The oil obtained was dis- solved in 70 ni
chl ¢ of ogm and washed with 4 x 40 M 0.1 N HCl, 3 x 50
m o 25 aqueous 5% NaHCO3 sol ution, then with 1 x
40mL water, 40 m brine and dried over Na2SO4. The
chl or oform was renoved by rotary evaporation.

S L5001 ket pUBBLTD 7B P TR LGRS o vere
addéd drap @e-tora stirréd splutionH®)Q.9F g73-Hydroxymethyl- 2 (ammo -3-
maleimidopropionate) fiuorene (2.6 mmol) and 1.1 g triphosgene (3.6 mmol, 1.4
equiv) in 75 ml dry THF (freshly distilled from sodium). After 40 min the precipi-
tated pyridine hydrochloride salt was filtered out over celite, and the THF was re-
moved by rotary evaporation. The oil obtained was dissolved in 75 ml dry tetrahy-
drofuran with 1.1 g N-hydroxysuccinimide (13.6 mmol, 5.3 equiv). 2.6 ml of the
pyridine solution (8.2 mmol) were then added, and the solution was stirred for 40
min. Some additional precipitated pyridine hydrochloride salt was filtered out over
celite, and the THF was removed by rotary evaporation. The oil obtained was dis-
solved in 70 ml chloroform and washed with 4 x 40 ml 0.1N HCI, 3 x 50 ml of an
aqueous 5% NaHCOQO; solution, then with 1 x 40ml water, 40 ml brine and dried
over Na,SO,. The chloroform was removed by rotary evaporation. Structural iden-
tity was verified by NMR and mass spectroscopy.

'H NMR (500 MHz/CDCls) & = 8,35 (1H; s; NH): 8,00 - 7,95 (1H; m; H3); 7,71 -
7,65 (2H:; m; H4 & H5); 7,50 - 7,46 (1H; d; J = 7,25 Hz; H8); 7,42 - 7,36 (2H; m; H1
& HB); 7,30 - 7,25 (1H; m; H7); 6,69 (2H; s; 2x Mal-CH); 4,66 (1H; dd; J = 10,40 Hz
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30 7,65 (2H, m H4 & H5); 7,50 - 7,46 (1 H d; J =
7,25 Hz; H8); 7,42 - 7,36 (2H, m HL & H6); 7,30 -
W@ 209/00062+H m H7); 6,69 (2H;, s; 2x Mal -CH); 4PGBEP0$AH05164
dd; J = 10,40 Hz WD 2009/ 000523 PCT/ EP2008/ 005164 -
17 & 5,99 Hz; Ha-CH2O); 4,14 ("I H, t; J = 10,09 Hz;
Hb- CH2O); 4,27 (1 H, dd; J = 9, 46 Hz&599|—|z HO) ;
3,95 (2H, t; J = 7,09 Hz; Prop-CH2-N); 86 (4H, s; 2x
& 508dHz;dHRrECH0) 84, 14 (I Hsa4; (JZtF-I10rﬁ9 Fizp @Iﬂz@;(é),%(llﬁlcdd J =9,46

HZW% Sé%’ﬁz W?)( C2Y QQH%U? o@'ﬂHQCPQ;;B\@H? ?6@%83(4(@50& Suce-

151, 4 C=0 143,79 (C2
C"kAg'g% 0 1?4@4(9?4" fgﬁsﬁ’yop C4b) 137, (11 (Csa)

134,20 (2xCH I\/al) 128,33 (CB); 126,82 (C7); 124 62

il 2 o % (DI Tl o

(C%@ 5b(>Pﬁtﬂf) G&7Q®F2)2541473((Q>>9a$ut4ﬂ eriTSa) 183, 36\/(334b) 137,11
é@& &L WdnEh 26 20 “gé'@z* C22§24%§' - 120,63 (C4);

( 1; %96 (&5) 016 Bo SV 5776P1,0) ZE ! @9 35,62 (Prop-
CH% WWW(FH@bﬂHZGGWM'B(mSacmr opi onat e) -

o[ e PSR B, Soroonete 19
ESHME floorg)rgmH) 2504 i (M+Blayub26.ii dopr opi onat e)

fI uor ene N hydroxysuccini mi dyl carbonate (2.1 mml) in

trifluoroac chl Qrosul fonj c, acid
Rl 8 Synthesis; oo HdorHmatby L2 a5 male midoprapionate)-

7 sumi ﬂdoteme?ﬂ -Hydroxysticeinimidgl darbaidtgl et her was

added. The precipitated product was filtered and

washed twice with diethylether and dried in vacuum

Structural identity was verifgped by mass spectroscopy.

3 I\/H-H) 583. 9}|ESI - M5 (cal cul ated):

3 < MAL2- Fnoc- OSu

startiny fror Df“'émnoflu eis illus-

(o)

To a solution of 1.2 g 9-Hydroxymethyl-2-(amino-3-maleimidopropionate)
fluorene N-hydroxysuccinimidyl carbonate (2.1 mmol) in 60 ml trifluoroacetic acid 7
ml chlorosulfonic acid was added. After 30 min the reaction mixture was cooled to
4°C and 350 ml cold diethylether was added. The precipitated product was filtered
and washed twice with diethylether and dried in vacuum.

Structural identity was verified by mass spectroscopy.
ESI-MS (found): (M+H)*: 583.9
ESI-MS (calculated): (M+H)": 583

The synthesis of MAL2-Fmoc-OSu starting from 2,7 Diaminofluorene is ilius-
trated in Example 9.
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trated in Exanple 9. WO 2009/ 000523 PCT/ EP2008/ 005164
- 18 Exanple 9: Synthesis of
W@20900523/ et hyl - 2, 7- Di - (am no- 3- mal ei m dopr oPCTHRR208§/005164
fl uorene N hydroxysuccini mdyl carbonate NHNH OO O
0O0-~005 - 18-
9- Hydr oxynet hyl -2, 7-Di - (am no- 3- mal ei m dopr opi onat e)
fluorene N- hydroxysucci nimidyl carbonate is prepared
Exampie % fyndbesis: o9 veroxymathyld, 7r Ri-(aningBes 1- 8.
iAOpPe uBrend Noh§dt ¥afdueisingidil earbenAtet ed
ma\-{maﬂlwgﬁmggr?swgggcri b%d bgak‘l)%{eri cio etd?c!il ., Synth
Commun. 31, 225-32 (2001). Then the io fornyl-group
of
LDA) [fand et hyl form ate. The
5C ' orhydride to

9- }. oxymet hyl -2, 7-di - (Boc-ami no) f | ugr ene.
Subsequent |y the BOC prootecting groufs are cleaved
with 2N HCl in CH3 d '

9- Hydr oxynet hyl - 2,7~ di am nof |l uorene i s obtained. Then

the OH4-group is pr fed 15 by reaction with
tert.-Butyl di net hyl chl oride as described in
Exanple 5 to form °©

tert-Butyl di met hyl sil oxy-9-net hlyl_ -2, 7- di am nof | uor ene.
The8-Hydsoxwnethybr, HDHamina-denalgimisopgeriapatelfiuarene N-
hydrek s iHCRT @R IcaRb Shar6 iisl pidpdrB8 upties e omditidhdNas described in
di cycl eﬁ_ ["car bodi I m de anfl ha/dr o>ﬁ}jbenzotr| azct)l & oliSvi
Ex%@ &sy s ﬁﬁdarpl@ptgroups in 2,7-Didminofluorene are protected with
BOBOY aslidest tityd s by évtyerdcioet Y] Snth-Combraum. 8-, 225e82(20010. Then
theoropi onate) fluorene is ob 20 tained. After

deprotection of the OH group in position 9 with Boron
formyi)-grqm isdatrodueas iy Rosition 9 by reaction of Lithiumdiisopropylamide

(LAY eirBiAMte 2THe diddhyderubtainealie réduters with eBaluborhydride
o e S Roaaing oSy ToR S RRYLE 2 bl argiptuorene.
Subsejuently the BOC protecting groups are cleaved with 2N HCl in CH3CN and
oHHALAHPE pfyafho G oy arlB A 00 OF R protsct
by paaction with tert.-Butyldimethylsilyichloride as described in Example 5 to form
tert-Butyldimethyisiloxy-9-methyl-2,7-diaminofluorene. Then the reaction of the free
amino groups with maleimidopropionic acid in the presence of N,N’-
dicyclohexylcarbodiimide and hydroxybenzotriazole is performed and tert-
Butyldimethylsiloxy-9-methyl-2,7-di-(amino-3-maleimidopropionate) fluorene is ob-
tained. After deprotection of the OH group in position 9 with Boron trifluoride
etherate 9-Hydroxymethyl-2,7-di-(amino-3-maleimidopropionate) fluorene is
formed. Finally the reaction with Triphosgene and N-hydroxysuccinimide is carried
out and 9-Hydroxymethyl-2,7-di-(amino-3-maleimidopropionate) fluorene N-
hydroxysuccinimidyl carbonate is prepared.



WO 2009/ 000523 PCT/ EP2008/ 005164 - 19 Cains: 1. A
nmet hod of preparing a conpound according to fornmula 1:
W@2®9403237 2 8 9 11 PG (formula 1) 5 wheP&l/EPREG/005164
is a protecting group and at | east one of position 1,
2,3 4, 5 6, 7or 8 is boutrto radical Y; Yis a
radi cal containing a N-mal ei m dyl -noiety; and at | east
Clqn%,of an avail able position 1, 2 ,3, 4, 5, 6, 7 or 8
i optionally bound to lo radical X; Xis -S03-R3; R3
I's independently selected fromthe group consisting of
hydr ogen, (Cl-C8)- al kyl and (Cl-C8)-al kyl -R4; and R4
is A rpeihpcee! prepatdng @ Redn éﬁ%ﬁ"id)y&t@%’émﬂaeﬂﬁ of
reacting the 9-hydroxynethyl group of a com pound of
formula 2. 6 543 72 89104 (formula 2) wherein
at | east one of pogitisn 1, 24 3, 4, 5 6, 7, or 8is

bound to an ami ne, it a prorecting reagent
i ntroduci ng PG W) 6006 T/ EP2008/ 005164
6 2

PG
(formula 1)

wherein PG is a protecting group and at least one of position 1, 2 ,3, 4,5, 6,7 or 8
is bound to radical Y;
Y is a radical containing a N-maleimidyl-moiety; and
at least one of an available position 1, 2,3, 4, 5, 6, 7 or 8 is optionally bound to
10  radical X;
X is -S03-R?;
R? is independently selected from the group consisting of hydrogen, (C1-Cs)-
alkyl and (C;-Cg)-alkyl-R* and
R*is a polymer;
15  said method comprises the step of reacting the 9-hydroxymethyl group of a com-
pound of formula 2:

OH

(formula 2)
wherein at least one of position 1, 2, 3, 4, 5, 6, 7, or 8 is bound to an amine, with a
protecting reagent introducing PG,



- 20 and subsequently reacting said conpound with an
N-mal ei m dyl derivative. 2. The nmethod according to

W@ R@pH90E23 wher ei n said protecting reagent is aPGI/ER1008/005164
hal ogenide. 5 3. The method according to claim 2,
wherein said silyl halogenide®ds tert-
butyl di methyl silyl chloride. 4. The nethod according

Sy RSB R g BN et

accord| ng to claim4, wherein sai d
t
2. 5 "ThE Tt RIACRIIRAIAEIA® LIS SR bldsips paogitls a siy
haRige¥ldederivative. 7. The nmethod according to claim6,
%erel n PGis ais tert-butyldinethylsilyl group. 20

5 I8 The met hod of according to claim?7, wherein at
I
5. @2 hgangl ARoRIPY Blip 234ERsde i Faflenile 1o

buby&ﬂmedhﬁglw ohiokidem 7 or 8 wherein Yis 0 2---R1-NO
wherein 25 Rl is at each occurrence independently a

’(Cl C8)-al kyl, and R2 is independently selected from

4.t heTEé‘?H@th%@%céPdhﬁ? t@EIarﬁ(@MPerem said reaction with tBDMS-Cl is
C(O NR- (C1-C8) - al and
10 peﬁm@wwwlwo@llkaMNR wher e| n R is independently
ei t her hydrogen or Cl-C8-al kyl. WD 2009/ 000523
PCT/ EP2008/ 005164 - 21 10. A conpound of the fornul a
5. 1, ©hé rMetBodaccofdidg t@ chira@, wherein said N-maleimidyl-derivative is

maleimidoalkylic acid.
15 6. The method according to claim 1, wherein PG is a silyl derivative.

7. The method according to claim 6, wherein PG is a is tert-butyldimethylsilyl
group.

20 8. The method of according to claim 7, wherein at least one of an available
position 1, 2,3, 4, 5, 6, 7 or 8 is optionally bound to radical X.

9. The method according to claim 7 or 8 wherein Y is
o}
_RQ_R1_N I
© , wherein
25 R' is at each occurrence independently a (C;-Cg)-alkyl, and
R? is independently selected from the group consisting of -C(O)NR-, -

C(O)NR-(C4-Cg)-alkyl-NR-, -NRC(O)- and -NRC(O)-(C4-Cg)-alkyl-NR, wherein R is
independently either hydrogen or C4-Cg-alkyl.
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(formula 1) wherein PGis a protecting group and at

| east one of position 1, 2,3, 4, 5, 6, 7 o0or 8 is
Whawahoasd3 r adi cal Y; and at | east one of an avBCT/EB1088/005164

position 1, 2 ,3, 4, 5, 6, 7 or 8 is optionally bound

to radical X 5 Yis a N—nHTé?n1dyI cont ai ni ng noi ety;

Xis -S03-R3; and R3 is independently selected from

100 cr AR B L e T omhound actordi ng 1o

clai m 10, wherein PG S a sikyl group, Y is: O

-R2-------- R1-N OF ‘l occurrence
i ndependently a (Cl- -
i ndependent |y sel é ed v

\d 15 R2 is

roup consi sting of
-C(ONR-, - C(ONR-( o\" ARyl -NR-, -NRC(O - and
-NRC(O) - (C1-CB) - al kyq NR- [ wher &in R is independently
ei t her hydrogen or Cl-C8-
according to claim11l, wher

alkyl 12. The conpound
N PGis a
t-butyldinmethylsilyl 20 group.
PG

(formula 1)

wherein PG is a protecting group and at least one of position 1,2 ,3,4,5, 6,7 or 8
is bound to radical Y; and at least one of an available position 1, 2 ,3,4,5, 6, 7 or
8 is optionally bound to radical X;

Y is a N-maleimidyl-containing moiety;

X is -S0s-R% and

R® is independently selected from the group consisting of hydrogen, (C1-Cg)-alkyl
and (C4-Cg)-alkyl-R*.

11.  The compound according to claim 10, wherein
PG is a silyl group,
Y is:

—R,——R—N_ |

0

1

R'is at each occurrence independently a (C1-Cg)-alkyl; and

R? is independently selected from the group consisting of -C(O)NR-, -
C(O)NR-(C+-Cg)-alkyl-NR-, -NRC(O)- and -NRC(O)-(C1-Cs)-alkyl-NR-, wherein R is
independently either hydrogen or C4-Cg-alkyl.

12.  The compound according to claim 11, wherein PG is a t-butyldimethylsilyl
group.



