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Figure 2: Stacked HNMR spectra of diethyl malonate (top) against diethyl diazomalonate (bottom). 
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Results Conclusions
• Diethyl diazomalonate was successfully formed
• Additional derivatives of carbene precursors can be 

synthesized in a similar fashion to produce ylides 
precursors for comparative studies. 

Figure 3. FTIR spectra of diethyl diazomalonate. The

carbon-diazo stretch can be seen at 2125 cm-1

Scheme 1. Proposed synthesis of diethyl

diazomalonate (1).
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Figure 2. 1H NMR(CDCl3,,400 MHz); Stacked

spectra of diethyl malonate (top) against diethyl 

diazomalonate (bottom). A quartet at ~3.5 is the 

unreacted starting material, singlet (i) at ~2.4 is 

N(Et)3, and a singlet at ~1.6 is H2O. 

Scheme 2. Proposed synthesis of diethyl malonate 

thiophene ylide(3) from diethyl malonate and 

thiophene (2).

Abstract
Carbenes are a class of radical organic reactive 

intermediate used throughout the chemical industry for 

the formation of carbon-carbon bonds. This chemistry is 

important for the synthesis of polymers, pharmaceuticals, 

and other molecules of interest. Carbenes can also be 

found in interstellar space. Because of their reactivity, it 

was discovered that when carbenes reacted with water 

and a base, they can form a sugar. This discovery lends 

great support to the Primordial Soup Theory of Life’s 

origin. Carbenes consist of a central carbon atom with two 

bonds and two free electrons. The electronic configuration 

of the carbene is referred to as a singlet or triplet state, 

describing the pairing and placement of the electrons in 

the unbound orbitals of the carbon atom. These differing 

electronic configurations yield different 

reactivities. Synthesis of carbenes using stable precursors 

allows for the study of their physical and electronic 

properties.
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Figure 1. Electron configuration of singlet (left) and 

triplet (right) carbene intermediates
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