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クリック反応素子DACNを活用した	
分子ハイブリッド法の開発と中分子合成への展開	

河崎悠也，井川和宣，友岡克彦  
	

九大先導研	

A01-20　	

1st generation: terminal alkyne 

2nd generation: cyclooctyne 
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DACN Angew. Chem. Int. Ed. 2015, 54, 1190, Synlett 2017, 2110, Chem. Lett. 2019, 48, 495.	

Evolution of Click Reaction Device	

3rd generation: 4,8-diazacyclononynes (DACN) 
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stabilization by π-σ* interaction	

Origin of High Huisgen Reactivity	
Origin of High Thermal Stability	

stabilization by π-σ* interaction
low distortion energy	
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Synthesis	

Huisgen Reactivity	

Stability	

N NTs Ts No Reaction
Tolerance for Thiol
 Tol-SH (1.0 eq, 10 mM)
 25 °C in toluene for 2 weeks

Thermal Stability
 80 ºC in toluene
 for 2 weeks

Reaction of NMs,NH-DACN·HCl 	 Reaction of NMs-DACN maleimide	

Reaction of N-Fmoc-amino-acid-DACN

N N9 TsTs N N9 NsTs N N9 NsMs

R. Masuda,  Y. Kawasaki,  K. Igawa, Y. Manabe, H. Fujii, N. Kato, K. Tomooka, J. Ohkanda
Chem. -Asian. J. 2020, 15, 742.	

fusicoccin	
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fluorescent	

①　 1) Hünig base, EDCI·HCl, HOBT	
       2) TESH, 50 % TFA
②　in the presence of 14‐3‐3ζ
      in HEPES buffer, 37 ºC	

①	

②	

③	

②	

① peptide solid phase synthesis
② peptide solid phase synthesis
③ MeOH, rt
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Synthesis and Reactivity of DACN	
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ペプチド工学

糖鎖工学

タンパク質・抗体工学
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① PBS/DMF, rt
② MeOH, rt
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