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Site Selective Functionalization

“N” Natural product. “ND” Derived from a natural product and is usually a semisynthetic modification.

“S” Totally synthetic drug, often found by random screening/modification of an existing agent. “S*” Made by total synthesis, but the pharmacophore is/was 

from a natural product.

“NM” Natural product mimic.

Overall 1184 new drugs from 1981 - 2006

Newman D.J., Cragg G.M., J. Nat. Prod. 2007, 70, 461. 

 Derivatization  

63% drugs are based on natural products!
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Site Selective Functionalization
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Genetic Engineered BiosynthesisEnzymatic Modifications

Diverted Total Synthesis (DTS) Inherent Chemoselectivity (IC)
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Site Selective Functionalization

Pathak T.P., Miller S.J., J. Am. Chem. Soc., 2012, 134, 6120.

Site-Selective Bromination of Vancomycin
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Site Selective Functionalization

Jordan P.A., Miller S.J., Angew. Chem. Int. Ed., 2012, 51, 2907.

Site-Selective Deoxygenation of Ery A
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Functionalizing Rh-Complexes

Artificial Rhodium Enzymes

http://www.proteopedia.org/wiki/index.php/Urease (17.06.2015)

active pocket Urease
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Functionalizing Rh-Complexes

Pirrung M.C., Zhang J., Tetrahedron Lett., 1992, 33, 5987. Ball Z.T., Accounts Chem. Res., 2013, 46, 560.
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Davies H.M.L., Bruzinski P.R., Lake D.H., Kong N., Fall M.J., J. Am. Chem. Soc., 1996, 118, 6897. (S-DOSP) Estevan F., Herbst K., Lahuerta P., Barberis M., Pérez-Prieto J.,

Organometallics, 2001, 20, 950. Candeias N.R., Carias C., Gomes L.F.R., André V., Duarte M.T., Gois P.M.P., Afonso C.A.M.,  Adv. Synth. Catal. 2012, 354, 2921

State of Art
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Functionalizing Rh-Complexes

State of Art

Davies, H.W.L., Bruzinski P.R., Lake D.H., Kong N., Fall M.J., J. Am. Soc. Chem. 1996, 118, 6897.

Zaykov A.N., Popp B.V., Ball Z.T., Chem. Eur. J. 2010, 16, 6651.
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Functionalizing Rh-Complexes

Linker

Linker of compound 39 was synthesized by Jan M. Schümann.

Requirements:

Stability

High conversion

Mild conditions



10

Functionalizing Rh-Complexes

Optimization of Postfunctionalization

Acyl Equivalent (8 eq.) Time [h] Solvent Yield 45 [%] 

 

48 CH2Cl2 n.d.a 

 

24 DMF 64 

 

24 DMF > 99% 

 
24 DMF 64 

 
24 DMF 0b 

Scale: 40.7 µmol 42, 326 µmol acyl equivalent, DiPEA, 5 mL solvent. 
a: 22 mg isolated mixture of mono-, di-, tri, tetraacylated (ESI-MS). 
b: DIC (326 µmol), mixture of mono-, di-, triacetate, acetate on complex (exchange, ESI-MS). 

 



11

Postfunctionalization

Functionalizing Rh-Complexes
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Functionalizing Rh-Complexes

Linker Scope



13

Functionalizing Rh-Complexes

Linker Scope
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Functionalizing Sn/S-Clusters

LOEWE-Project - Block B3

Functionalizing Sn/S-Cluster 

Modifying Peptides

Barth B.E.K., Tkachenko B.A., Eußner J.P., Schreiner P.R., Dehnen S., Organometallics, 2014, 33, 1678.

Zheng N., Bu X., Feng P., Nature, 2003, 426, 428. Wang L., Wu T., Bu X., Zhao X., Zuo F., Feng P., Inorg. Chem., 2013, 52, 2259.

Yuhas B.D., Smeigh A.L., Samuel A.P.S., Shim Y., Bag S., Douvalis A.P., Wasielewski M.R., Kanatzidis M.G., J. Am. Chem. Soc., 2011, 133, 7255.

• Functionalization can tune properties of chalcogenides

• Adamantane is a highly rigid and symmetric cage structure

 Affecting of aggregation by introducing steric restrictions

Catalysis

Thermoelectrica

Conductivity

Cytotoxic Agent?
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Functionalizing Sn/S-Clusters

Diamondoid-Functionalization

Barth B.E.K., Tkachenko B.A., Eußner J.P., Schreiner P.R., Dehnen S., Organometallics, 2014, 33, 1678.

How to functionalize further the Cluster?

Postfunctionalization
Functionalized

hydrazides
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Functionalizing Sn/S-Clusters

Concept of Postfunctionalization
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Functionalizing Sn/S-Clusters

Synthesis of the Building Block
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Functionalizing Sn/S-Clusters

Preparation of the Staudinger Reagent

Nilsson B.L., Kiessling L.L., Raines R.T., Org. Lett., 2000, 2, 1939. Saxon E., Armstrong J.I., 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.

Köhn M., Breinbauer R., Angew. Chem. Int. Ed., 2004, 35.
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Outlook

• New chiral adamantane based Catalysts

• Scope of the Linker

• Site Selective Modification
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