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Optically active heterohelicenes constituted by a carbazole (CBZ) unit is expected to display 

specific chiral properties based on helical chirality. In particular, 5,10-diaza[6]helicene 1, in 

which two CBZs are fused, is an interesting molecule as it is known to exhibit dynamic 

stereochemical behavior at room temparature.1  Therefore, it is significant to control the 

stereochemical behavior of 1 by its structural modification and we investigated the synthesis 

and the stereochemical behavior of N-substituted derivatives of 1. 

We first evaluated the activation energy of racemization of various N-substituted derivatives 

2 by DFT calculations and consequently, it was suggested that 2 having an electron-

withdrawing group is stereochemically more stable than 1.2 Thus, we examined various 

substitution reactions at the nitrogen atom of 1 and successfully obtained the N-mesyl 

derivative 2Ms (R = Ms) in good yield. In this presentation, we report the N-substituent effect 

on the stereochemical stability of 2 as well as the synthesis of 2Ms in detail. 
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カルバゾール(CBZ)を含む光学活性なヘテロヘリセンには，その螺旋不斉に基づく

特異なキラル物性の発現が期待される．なかでも 2 つの CBZ が縮環した 5,10-ジアザ

[6]ヘリセン 1 は，室温下で動的立体化学挙動を示す(室温下でラセミ化する)1)ことが

知られている興味深い分子である．それゆえに，1 を誘導化することでその立体化学

挙動を制御することは意義深いと考え，今回，1 の N-置換体の合成と立体化学挙動に

ついて精査した． 

まず，種々の N-置換体について，ラセミ化の活性化エネルギーを DFT 計算によっ

て評価した結果，電子求引基を有する 2 は 1 よりも立体化学的に安定となることが示

唆された 2)．そこで，1 の窒素原子上の置換反応を種々検討したところ，N-メシル置

換体 2Ms(R = Ms)を収率良く得ること

に成功した．発表では，2 の立体化学的

安定性に及ぼす窒素原子上の置換基効

果および 2Ms の合成の詳細について報

告する． 
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