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Some isomers type C3O3H6 have been proposed as detectable molecules in the gas phase 
interstellar medium1. Only one of them, dihydroxyacetone, has been recently detected2,3. 
 
In this work4, applying a statistical method, we found 102 possible isomers obeying the 
C3O3H6 empirical formula. The most stable structure is the dimethylcarbonate. Only one, 
dihydroxyacetone, lying at 15000 cm-1, has been detected. The aim of this work is to 
localize and characterize the most probable isomers. For this purpose, we applied criteria 
based on reactivity and spectroscopic properties. We found that 41 isomers show relative 
energies lower than 15000 cm-1. 
 
We carried out a systematic search of the formation routes for those 41 most stable 
isomers. Only 10 structures can be formed through bimolecular reactions of one or two 
elemental steps. For this set of isomers, we have identified 16 chemical routes that obey 
the following requirements: the processes increase the chemical complexity; they are 
exergonic processes; they occur following only one or two elemental steps; the are 
barrier-less processes. 	
 
In addition, I present spectroscopic and structural properties computed using ab initio 
methods for one of these isomers, the metoxi acetic acid (CH3-O-CH2-COOH). This 
molecule presents 7 conformers and the ground state potential energy surface shows 33 
minima.  The conformers are classified as cis and trans structures in function of the acid 
group. Five of them, four cis and one trans are close in energy and the relative energies 
are lower than 500 cm-1. 
 
Rotational parameters, vibrational frequencies and torsional energy barriers have 
determined for the low-energy structures.  The torsional barriers have been estimated to 
be VOH=~4000 cm-1, VCH3 =~612 cm-1, and for the skeletal deformations, VCC= 833 cm-1 
and VO-CH3=2489 cm-1.  By taking into consideration the barrier heights and the low 
energy vibrational levels, a three-dimensional model is proposed for the variational 
computation of the levels corresponding to large amplitude motion.  

The minimum energy structure is an asymmetric geometry which rotational constants and 
dipole moment have been determined to be A0= 7507.245 MHz, B0= 2374.689 MHz, and 
C0= 2022.1968 MHz, and The dipole moment to be μ=2.2985D. 
_____________ 
1 F. J. Lovas et. al J.Mol.Spec., 264,10 (2010)   
2 A. J. Apponi et. al, Astrophys. J., 643, L29 (2006) 
3 S. L. Widicus et. al, J.Mol.Spectrosc., 224 101 (2004)  
4 V. Gámez and M.L.Senent (in preparation) 


