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Macrocycles as Priviledged and Underexploited Structural Class

Driggers et al. Nature Rev. Drug Discov.. 7, 608-624 (2008); Singh et al. Curr Opin Drug Discov Devel. 11, 544-52 (2008)
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Synthesis of DNA-Encoded Chemical Libraries

Split and pool synthesis

several rounds of

split/pool

DNA tagging

chemical reaction

Clark et al. Nat Chem Biol. 5, 647-54 (2009)

DNA-templated synthesis (DTS)



Synthesis of a DNA-Templated Macrocycle Library

Gartner et al. Science 305, 1601-1605 (2004)

Tse et al. J. Am. Chem. Soc. 130, 15611-15626 (2008)



Macrocycle Building Blocks  for a 13,824-Membered Library 

8 scaffolds (D)

12 step 1 

building 

blocks (A)
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building 

blocks 
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building 
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blocks (B)

GGCTTT AGGCTT

GCCAAA

AGGAAC CGTATG CATGAG

GCAGTA GCGTAT GAGACA CTGTAG GGAATC TAGCTG



Interrogation of 497,000 Small Molecule–Target Interactions

Minimal infrastructure required

in vitro selections completed against 36 protein targets

Kleiner et al. J Am Chem Soc. ASAP.



Src Kinase Selection Fingerprint

A11-B1-C5-D7

enriched 62-fold
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sequence counts after selection



Enriched Macrocycles Inhibit Src Kinase

1 (A11-B1-C5-D7)

cis IC50 = 960 nM

trans IC50 = 12 mM

2 (A11-B1-C10-D7)

cis IC50 = 7.0 mM

trans IC50 = 21 mM

3 (A11-B1-C3-D7)

cis IC50 = 10 mM

trans IC50 = 48 mM

4 (A10-B1-C5-D6)

cis IC50 = 7.4 mM

trans IC50 = 680 nM

5 (A10-B1-C5-D7)

cis IC50 = 8.9 mM

trans IC50 = 1.5 mM

7 (A11-B1-C5-D5)

cis IC50 = 85 mM

trans IC50 > 100 mM

8 (A11-B8-C5-D7)

cis IC50 = 36 mM

trans IC50 > 100 mM

9 (A11-B1-C5-D7)

cis IC50 = 25 mM

trans IC50 >100 mM

cis IC50 = 960 nM

trans IC50 = 680 nM
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SAR of Src-Inhibiting Macrocycles

linear Macrocycle 4

IC50 > 100 µM

linear Macrocycle 1

IC50 > 100 µM

Linear peptide analogs are inactive

Every building block 

essential for inhibition
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Src Inhibitors are ATP Competitive and Highly Selective

Macrocycle 1 Macrocycle 4

Src-family kinases

Inhibition of human kinases at 5 µM:

Macrocycle 1 inhibits 5% of 58 kinases

Macrocycle 4 inhibits only Src

Highly selective Src inhibitors

Macrocycle 1

Macrocycle 4

Macrocycles bind  

ATP competitively



Summary Macrocycle Kinase Inhibitors

Macrocycles enriched in selections inhibit their target kinases

Discovery of two novel classes of  highly selective inhibitors

All building blocks and cyclic nature contribute substantially to 

binding affinity

Demonstrate applicability of DTS and potential use of 

macrocycles in drug discovery 
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