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Highlights 

 Efficient synthesis of complex diazo compounds containing propargyl alcohol 

 Aldol reaction of alkynyl aldehydes and ethyl diazoacetate  

 Easy operation, ambient temperature, good yields 

 Broad functional group tolerance 
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Abstract  

Complex diazo compounds containing propargyl alcohol functional group were prepared by an efficient aldol 

reaction of alkynyl aldehydes and ethyl diazoacetate in good yields. Piperidine was utilized as a base to catalyze this 

transformation.  The aldol reaction showed broad substrate scopes and good functional group compatibility.

Introduction 

-Diazocarbonyl compounds have been extensively utilized in organic synthesis because they can undergo a wide 

variety of useful tranformations under mild reaction conditions.
1
 For example, -Diazocarbonyl compounds are 

widely used as nucleophiles when treated with base to prepare complex diazo compounds (Scheme 1). A base promoted 

deprotonation of acyl diazomethane generates an anion bearing a diazo group. This anion is highly reactive and readily 

react with C=O or C=N bonds to provide nucleophilic addition products.  



  

 

Scheme 1. Nucleophilic Addition of -diazocarbonyl Anion 

We are interested in developing a catalytic reaction for the preparation of complex diazo compounds from 

nucleophilic addition reaction of -diazocarbonyl anion and alkynyl aldehydes.  -diazocarbonyl 

- -diazocarbonyl ester with a base, for instance, BuLi,2 

LDA,3 NaH,4 and KOH,5 etc.  These bases are generally very strong and require harsh reaction condition. DBU as a 

-diazocarbonyl,6 however, this reaction need to be operated under inert 

atmosphere.  Herein, we present our results of an efficient, labile, and robust aldol reaction of -diazocarbonyl anion 

and alkynyl aldehydes catalyzed by piperidine.  

Results and Discussion  

     First, phenylpropiolaldehyde7 1a was chosen as the model substrate to react with ethyl diazoacetate 2 for the 

investigation of the optimal reaction conditions. Piperidine was used as the base to screen the solvent effect. Many 

different solvents such as DMF, benzene, THF, toluene, CH2Cl2, MTBE (), CH3OH (entry 1-8) were tested, and DMF 

was found to give the best yield of the aldol product 3a (86%) in shortest reaction time (6h). Next, we explored different 

base catalysts using DMF as the optimal solvent. Organic bases such DBU, TEA, D-Porline and pyrolidine (entry 9-12) 

all provided the desired product in decent yield but not as high and efficient as piperidine. Unfortunately, when inorganic 

bases such as NaOH and CsCO3 (entry 13 and 14) were utilized as base catalysts, no desired product was observed. In 

addition, the reaction failed to generate the desired products when no catalyst was employed (entry8).    

 

Entrya Catalyst Solvent T Yieldb 

1 Piperidine DMF 6h 86% 

2 Piperidine benzene  10h 56% 

3 Piperidine THF 10h 73% 

4 Piperidine toluene 12h 60% 

5 Piperidine CH2Cl2 14h 50% 

6 Piperidine MTBE 18h 53% 

7 Piperidine CH3OH 18h 48%. 

8 None DMF 18h n.r. 

9 DBU DMF 14h 62% 

10 TEA DMF 14h 63% 

11 D-Proline DMF 12h 50% 



  

12 pyrolidine DMF 12h 75% 

13 NaOH DMF 10h n.r 

14 Cs2CO3 DMF 12h n.r 

a Reaction conditions: a mixture of 1a (1.0 mmol), 2 (1.1 mmol), catalyst (0.2 mmol), in solvent (2 mL) were stirred 

at room temperature for a certain period of time. 
      b Yield of isolated product. 

Table 1. Optimization of the Aldol Reaction 

 

With the optimal condition in hand, we next turned our attention to explore the substrate scopes and limitations of 

alkynyl aldehyde reaction partner (Table 2). It was found that aryl alkynyl aldehyde provided the aldol products in good 

to moderate yields (product 3a-3g).  Electron withdrawing groups such as fluorine and electron donating groups such as 

methoxyl, methyl, ethyl and t-butyl groups on the aromatic ring did not affect the reaction yields. Heterocyclic aromatic 

ring such as thiophene and pyridine also gave good yield (74% and 76%) of the desired product. When alkyl alkynyl 

aldehydes were used in this Aldol reaction, the reaction also provided good yield for the desired products (3k and 3l). 

  

 Table 2 Scope of Aldehyde 

 

    This reaction is an aldol type of nucleophilic addition reaction. First, piperidine serves as a mild base to deprotonate 

the ethyl diazoacetate to generate the -acyldiazo anion. The resulting anion adds to the alkynyl aldehyde to generate the 

alkoxide ion which then gets protonated to produce the alcohol product containing diazo group.  



  

 

Scheme 2. Reaction Mechanism  

 

Conclusion 

In summary, a highly efficient piperidine catalyzed aldol reaction of alkynyl aldehydes and ethyl diazoacetates was 

developed. The Aldol reaction afforded the diazo componds contain a progargyl alcohol functional group at room 

temperature in good yields under mild reaction conditions and short reaction time.  Akynyl aldehydes showed broad 

substrate scopes and good functional group compatibility. Further extension of this efficient synthetic strategy and its 

application is under way in our laboratory and will be presented in due course.  
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