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Chemoselective Building Blocks

Inspired by the concept of bioorthogonal reactions for modification of biomolecules

* NO cross-reactivity with any of the naturally occurring functional groups (bioorthogonal)
* selective for the target

« stable in aqueous systems

* reaction should proceed in water

R-COOH

R-SH

-> No protecting groups are necessary

Debets M.F., van Hest J.C.M., Rutjes P.J.T., Org. Biomol. Chem., 2013, 11, 6439.




Chemoselective Groups
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Chemoselective Groups
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Functionalizing Sn/S-Clusters

LOEWE-Project - Block B3 — Modifying Peptides

!

Functionalizing Sn/S-Cluster

 Functionalization can tune properties of chalcogenides
« Adamantane is a highly rigid and symmetric cage structure
—> Affecting of aggregation by introducing steric restrictions
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Diamondoid-Functionalization
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How to functionalize further the Cluster?
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Barth B.E.K., Tkachenko B.A., EuRner J.P., Schreiner P.R., Dehnen S., Organometallics, 2014, 33, 1678.




Functionalization with Peptides
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Functionalization with Peptides
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Svynthesis of the Chemoselective Building Block (Postfunctionalization)
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Staudinger Ligation (2000) — Conjugation of Biomolecules
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Traceless Staudinger Ligation (2000)

-
0 @Nr(D i
) (0]
)J\ N . O} PPh, L RSNTR H,0
R S/\Pphg N3 R N2 R \§) @ FI’PhZ 9 R.)J\”/\Ru
37 38 39 é - _PPh, o
S
I © SH
R 41
o Nppn,
N
40
i i THF / H,0 (3:1) Ho§ St tenti
AcN\)kSAP% . N3\:)kOBn 20 (3: ACN/WN\:)K ereoretentive
43 o " 12h o « Steric hindrance plays no roll
“ 0 50% - High yields (huge driving force)
'g: e » Tolerates a broad range of fg
i [CH0l, i PB o NaH, BH;PHPh o
)ks reflux, 2.5 h AS/\OH s )J\S/\Br . — )ks/\%th """ HS” “PPh,
46 ' 2. 47 48 DMF, 0 °C—rt, 24 h 49 éHs 50
38% 84% 48% O

Nilsson B.L., Kiessling L.L., Raines R.T., Org. Lett., 2000, 2, 1939. Saxon E., Armstrong J.l., Bertozzi C.R., Org. Lett., 2000, 2, 2141.
Saxon E., Luchansky S.J., Hang H.C., Yu C., Lee S.C., Bertozzi C.R., J. Am. Chem. Soc., 2002, 124, 14893.

Soellner M.B., Nilsson B.L., Raines R.T., J. Org. Chem., 2002, 67, 4993.

Kdhn M., Breinbauer R., Angew. Chem. Int. Ed., 2004, 35.




Functionalizing Rh-Complexes
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* |+ Water and air stable
¥ * Column chromatography is possible
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Functionalizing Rh-Complexes
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Functionalizing Rh-Complexes

Svynthesis of the Chemoselective Building Block
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Functionalizing Rh-Complexes

Keystep: Silver Catalyzed Decarboxylative Alkynylation
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Functionalizing Rh-Complexes
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Functionalizing Rh-Complexes

Svynthesis of Azido-Aminoacid
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Ketoacid-Hydroxylamine-Ligation

KAHA-Ligation (2006)
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Ketoacid-Hydroxylamine-Ligation
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Outlook
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