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1. Investigation on reduction of ketones 
Table S1. Investigation of reduction of ketone 11a 

 
Entry Reagent Solvent Temp. Time Yield (%) of S1/S2/S3/S4 

1 NaBH4 (5.7 eq.) EtOH rt to 50 °C 28 h 0/31/0/- 
2 Red-Al® (2.6 eq.) Et2O 0 °C 6.5 h 0/58/0/- 
3 i-PrMgCl (4 eq.) THF 0 °C to rt 7 h 0/-/-/0 
4 LiAlH4 (7 eq.) Et2O 0 °C to rt 2 h 0/trace/< 93a/- 

a diol S3 was obtained as a mixture of unidentified byproducts. 
 

Table S2. Ketone-selective reduction of 12a with various reductants 

 

 
  

Entry Reagent Solvent Temp. Time (h) Yield (%) 

1 LiAlH4 (7 eq.) Et2O 0 °C 2 8 
2 NaBH4 (5 eq) 

CeCl3･7H2O (5 eq.) 
MeOH 0 °C to 40 °C 5 8 

3 LiBH4
 (4 eq.) Et2O 0 °C 1 Not detected 

4 NaBH4 (15 eq.) EtOH 0 °C to reflux Overnight Not detected 
5 L-selectride® (4 eq.) THF -78 °C to rt 12 No reaction 
6 DIBAL-H (6 eq.) THF -78 °C to rt Overnight Complex 

mixture 
7 Al(Oi-Pr)3 (10 eq.) i-PrOH reflux 10 No reaction 
8 SmI2 (3 eq.) 

H2O (30 eq.) 
THF -78 °C 2 71 
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2. X-ray structural analysis of 13a (crl71127) 
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3. PMI analysis of diazatricyclic compounds 

 

Figure S1. PMI analysis of compounds with diazatricyclic scaffolds. (a) chemical structures used for PMI 
analysis. (b) PMI plot[1] of diazatricycloundecanes 6a-h (orange circle) and diazatricyclododecenes 3 with 
three isobutyl or benzyl groups (blue square). Conformers with the lowest energy generated by iCon[2] 
implemented in LigandScout 4.4.5 were used for the analysis. PMI = principal moment of inertia. 
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5. NMR spectra 
Ketone 8 (1H NMR, CDCl3, 400 MHz) 

 
 

Ketone 8 (13C NMR, CDCl3, 125 MHz) 

 



S9 
 

Silyl enol ether 9 (1H NMR, CDCl3, 400 MHz) 

 
 

Silyl enol ether 9 (13C NMR, CDCl3, 100 MHz) 
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Ester 4 (1H NMR, CDCl3, 400 MHz) 

 
 

Ester 4 (13C NMR, CDCl3, 100 MHz) 
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Ester 10 (1H NMR, CDCl3, 400 MHz) 

 
 

Ester 10 (13C NMR, CDCl3, 125 MHz) 
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Diazatricycloundecane 5 (1H NMR, CDCl3, 500 MHz)  

 
 

Diazatricycloundecane 5 (13C NMR, CDCl3, 125 MHz) 
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Ketone 11a (1H NMR, CDCl3, 400 MHz) 

 
 

Ketone 11a (13C NMR, CDCl3, 125 MHz) 
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Ketone 11b (1H NMR, CDCl3, 500 MHz) 

 
 

Ketone 11b (13C NMR, CDCl3, 125 MHz) 
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Alcohol S2 (1H NMR, CDCl3, 500 MHz) 

 
 

Alcohol S2 (13C NMR, CDCl3, 100 MHz) 
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Amide 12a (1H NMR, CDCl3, 500 MHz) 

 
 

Amide 12a (13C NMR, CDCl3, 125 MHz)  

 
 



S17 
 

Amide 12b (1H NMR, CDCl3, 500 MHz)  

 
 

Amide 12b (13C NMR, CDCl3, 125 MHz) 
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Amide 12c (1H NMR, CDCl3, 400 MHz)  

 
 

Amide 12c (13C NMR, CDCl3, 125 MHz) 
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Amide 12d (1H NMR, CDCl3, 400 MHz)  

 
 

Amide 12d (13C NMR, CDCl3, 125 MHz) 
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Alcohol 13a (1H NMR, CDCl3, 500 MHz) 

 
 

Alcohol 13a (13C NMR, CDCl3, 125 MHz) 
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Alcohol 13b (1H NMR, CDCl3, 500 MHz)  

 
 

Alcohol 13b (13C NMR, CDCl3, 125 MHz)  
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Alcohol 13c (1H NMR, CDCl3, 400 MHz) 

 
 

Alcohol 13c (13C NMR, CDCl3, 125 MHz) 

 
 



S23 
 

Alcohol 13d (1H NMR, CDCl3, 500 MHz) 

 
 

Alcohol 13d (13C NMR, CDCl3, 125 MHz) 
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Ester 6a (1H NMR, CDCl3, 400 MHz) 

 
 

Ester 6a (13C NMR, CDCl3, 125 MHz) 
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Ester 6b (1H NMR, CDCl3, 500 MHz) 

 
 

Ester 6b (13C NMR, CDCl3, 125 MHz) 
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Ester 6c (1H NMR, CDCl3, 400 MHz) 

 
 

Ester 6c (13C NMR, CDCl3, 100 MHz) 
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Ester 6d (1H NMR, CDCl3, 500 MHz) 

 
 

Ester 6d (13C NMR, CDCl3, 125 MHz) 
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Ester 6e (1H NMR, CDCl3, 500 MHz)  

 
 

Ester 6e (13C NMR, CDCl3, 125 MHz) 
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Ester 6f (1H NMR, CDCl3, 400 MHz) 

 
 

Ester 6f (13C NMR, CDCl3, 125 MHz) 
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Ester 6g (1H NMR, CDCl3, 500 MHz) 

 
 

Ester 6g (13C NMR, CDCl3, 125 MHz) 
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Ester 6h (1H NMR, CDCl3, 500 MHz) 

 
 

Ester 6h (13C NMR, CDCl3, 125 MHz) 

 
 


