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Introduction Amino Acid Modification
* C(Classic method for fluorescent peptide modification ) " * 7-borylated Trp is accessable via Ir-catalysed C-H borylation!?! T \N \
uses active esters or isothiocyanates P * Since other o!lazaborl.nm-structu.res (BODPIY)Oare.knc?wn to be B

. " f . Jificati " | %LO unstable during peptide synthesis, bor coordination is the last step
. "¢ "N
ecently uorescen modification 0 R " BODIPY

bromotryptophan containing peptides by cross-

: Q NH HNI\/\NJ( X X
couplings has been demonstrated!!] b o H o NH | |
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* Biaryl coupling leads to an extension of r-system O‘ ) _ “} _ ) _ )
i ) i CO,Me borylation CO.Me SUZUKI co.,H Fmoc-prot. CO.H
* Excitation wavelength does not shift as expected for @ OO i ’ ’ ’
. . e 7 8 9 NH., 10

: NHB NHF
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Aex= 303 nm 365 nm 365 nm | |
* This hints to biaryl rotation around formed o-bond N O N
* For 7-bromotryptophan this can be suppressed by ~ O
. . : : (d) © () ©
cyclisation with the indole-nitrogen _

SUZUKI Y Fmoc-prot.

CO,H
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NH, NHFmoc

Scheme 3: (a) i) [Ir(cod)OMe],, dtbpy, HBpin, THF, 60 °C ii) Pd(OAc),, AcOH, 70 °C. (b) i) 2-Bromopyridine, PdCl,(dppf), K,CO,, dioxane/H,0, 90 °C.
ii) TFA/TIS/H,0. (c) Fmoc-OSu, Na,CO,, ACN/H,0. (d) 5, PdCl,(dppf), K,CO;, DME/MeOH, 90 °C.

Amyloid-affine Peptide Modified with new Dye

biaryl rotation
Fluorescence!

Dye Synthesis

Bor Coordination
B _N__F
r ’ @) Bpin ’ (b) IIB\F Aex: r.nax 360 nm (I?CM) |
N N N till 420 nm excitation possible \_
/ ~ _ = Aem: Max 490/520 nm
MIYAURA- /i) Suzuk ® < 0.27 (DCM)
borylation ii) BF,-coordination '
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Scheme 1: (a) B,pin,, KOAc, PdCl,(dppf), di ,92°C (b)) 2-B idine, PdCl,(dppf), K,CO,, di H,0, 90 °C ii) DIPEA, BF,-OEt,, DCM, rt. . . . . .
cheme 1: 2] Bapiny, KOAG, PCl{dppr), dioxane, 52 (b)) 2-Bromopyricine, PACL{dpPL) K,CO dioxane/ " SR DL  Late stage Suzuki-couplings with peptides are well known in the literature!®3!
* To prevent saponification of ester 6 water-free conditions are necessary
Lactam Cyclisation  Lactam cyclisation reaction needs temperature of min. 90°C
SN N * Due to peptide solubility, solvent was changed to DMF/MeOH
* Based on DACHWITZ et al., pentapeptides for test reactions have been synthesized!3]
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borylation _ coupling
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CO,Me COs,Me
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Aex: r.nax 415 nm (MeQH) | oroducts of
Scheme 2: (a) P(OEt),, dioxane, 100 °C. (b) p-dimethylaminobenzaldehyde, NaH, THF, 0 °C -> rt. (c) PdCl,(dppf), B,pin,, till 450 nm excitation possible aspartimid
KOAc, dioxane, 90 °C. (d) 7-Br-indole, PdCl,(dppf), K,CO,, DME/MeOH, 90 °C. }"em: max 650 nm formation
® =0.28 (MeOH) (-tBu) l
Fluorescence Spectra s
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0.8 - - Figure 2: HPLC-chromatogramm of coupling with 15 after 30 min: Suzuki-coupling Figure 3: HPLC-chromatogramm of coupling with 18 after 30 min: Suzuki-
. with free aspartic acid leads to desired product coupling protected aspartic acid leads to aspartimid formation, proven
£ by a shouldered peak with am mass [M-'Bu+H]*
5 06+ — Y excitation
o o lgmc'.‘:’;%”n  Coupling with free amine (peptide 16) Mechanism Aspartimid Formation
T E— XCitall . o)
~ — - X emission showed bad conversion o on
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* Deprotection of Asp prevents aspartimid o 5 HoON
/1 / nm . o) a base 0
Figure 1: Fluorescence spectra of diazaborinin-structure X in DCM and lactam-structure Y in MeOH. Both dyes have bright fluorescence mit quantum yields of ~28 % format|0n “‘LL)J\” N\f %LJ\N N~
with STOKES-shifts of 130 and 220 nm. 0 H o
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