
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Rotational diagram of dimethyl ether (CH3OCH3) and ethanol (C2H5OH) towards G333.58. The errorbars represent a 1σ statistical uncertainty plus a 20% calibration error. We used the Monte Carlo method and assumed a uniform distribution of the error for each data point to calculate the uncertainties on the rotational temperature and the column density.

      

    

  
    
      Table 6 

      Statistics of the excitation temperatures of COMs towards the sample.

      
        


	
	G333.46
	G320.23
	G335.78
	G343.75
	G328.25
	G335.58





	Mean temperature (K)
	61
	72
	75
	83
	80
	90



	Median temperature (K)
	43
	45
	46
	70
	82
	65



	Max temperature (K)
	185
	207
	220
	200
	200
	260



	Mean cold gas (K)
	22
	22
	22
	27
	23
	25



	Median cold gas (K)
	20
	20
	20
	30
	23
	25





      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Excitation temperature (Tex) versus mean line width (Δv) of each COM in the cold and warm components. Each data point represents the line width of a given molecule averaged over all its transitions. The contours show the Gaussian Kernel distribution of the datapoints. Transitions fitted with multiple velocity components are considered as individual measurements in this figure. The errorbars represent the dispersion between the line width measurements for all the transitions. The triangles represent the complex cyanides and the circles represent the other COMs.

      

    

  
    
      Fig. 7 
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        Column densities of the COMs in the cold (left panel) and warm (right panel) gas components. Black arrows represent upper limits. Each source is represented by a different colour.

      

    

  
    
      Fig. 10 
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        Top panel: column densities of the detected COMs in the cold (left column) and hot (right column) gas. Bottom panel: column densities normalised by the physical size of the emitting region of the COMs in the cold (left column) and hot (right column) gas. Each molecule is represented by one colour.

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Excitation temperatures of the COMs. Each source is represented by a different colour and symbol. The black line shows the desorption temperature for each molecule (references are given in Table 7). The blue and red histograms represent the temperatures below and above the desorption temperature, respectively. The grey area shows a 20% error on the desorption temperature. The green line represents the variation of temperature between different molecules towards G335.58.

      

    

  
    
      Table 7 

      Desorption energies and temperatures of the COMs and lighter molecules.

      
        


	Molecule
	Desorption energy (K)
	Desorption temperature(a) (K)
	Reference





	CH3OH
	5000
	100
	Wakelam et al. (2017)



	CH3OCH3
	3150
	63
	Garrod & Herbst (2006)



	CH3OCHO
	6300
	126
	Garrod & Herbst (2006)



	CH3COCH3
	3500
	70
	Garrod & Herbst (2006)



	C2H5OH
	5400±1620
	108±32
	Wakelam et al. (2017)



	CH3CHO
	5400±1620
	108±32
	Wakelam et al. (2017)



	HC(O)NH2
	8420±960
	168±20
	Chaabouni et al. (2018)



	CH3CN
	4680
	94
	Garrod et al. (2017)



	C2H5CN
	5537
	111
	Garrod et al. (2017)



	C2H3CN
	4637
	93
	Garrod et al. (2017)



	CH3SH
	4000±1200
	80±24
	Wakelam et al. (2017)





      

      
Notes. The uncertainties are given when available in the literature. (a)Obtained with the relation Tdes = 0.02Edes (Hollenbach et al. 2009).




    

  
    
      Fig. 12 
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        Comparison of molecular abundances relative to methanol (CH3OH, vt=0) in the warm gas phase of our sample where G328.25 was chosen as a reference. The left panel shows G333.46, G320.23, and G335.78, the middle panel G343.75, and the right panel G335.58. The black solid line represents the one-to-one relation. The grey shaded region corresponds to a factor 5 scatter from the one-to-one relation. The dashed lines represent a factor 10 scatter from the one-to-one relation. Each molecule is displayed in a different colour.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Upper panel: comparison between the abundances relative to H2 in our objects and the peak surface abundances in the models from Garrod et al. 2022 (Table 17). Lower panel: comparison between the abundances relative to CH3OCH3 for O-bearing molecules and CH3SH and relative to CH3CN for cyanides. Each source is represented by a different colour. The models are represented by three symbols. The grey area represents a factor 5 scatter from the average model values.

      

    

  
    
      Fig. 14 
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        Comparison of the column densities in the warm gas between our sources and a sample of hot corinos (Jørgensen et al. 2016; Belloche et al. 2020; Yang et al. 2021) and hot cores (Belloche et al. 2016, 2017; Rolffs et al. 2011; Allen et al. 2017; Bonfand et al. 2017; Law et al. 2021; Bøgelund et al. 2019; Baek et al. 2022). The blue and orange areas represent the hot core and hot corino distributions (respectively).

      

    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
        Comparison between the molecular abundances relative to CH3OCH3 for O-bearing molecules and CH3CN for cyanides of our objects and four hot corinos: IRAS4A2, IRAS4B, SVS13-A, and IRAS16293B. The molecular abundances are corrected by the size of the emitting region. Each source is indicated with a different symbol. The black solid line represents the one-to-one relation. The grey shaded region corresponds to a factor 5 scatter from the one-to-one relation. The dashed lines represent a factor 10 scatter from the one-to-one relation.

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        Comparison between the molecular abundances relative to CH3OCH3 for O-bearing molecules and CH3CN for cyanides of our objects and four hot corinos: G19.61, G10.47, G31, and SgrB2(N2). The molecular abundances are corrected by the size of the emitting region. Each source is indicated with a different symbol. The black solid line represents the one-to-one relation. The grey shaded region corresponds to a factor 5 scatter from the one-to-one relation. The dashed lines represent a factor 10 scatter from the one-to-one relation.

      

    

  
    
      Fig. B.2 

      
        [image: thumbnail]
      

      
        Rotational diagrams of the COMs in G333.46: CH3OH, CH3OCH3, CH3OCHO, CH3CHO, C2H5OH, and CH3CN. Rotational temperatures and column densities are indicated with the same colour code. The errorbars correspond to a 20 % error. To calculate the uncertainties on the rotational temperature and the column density, we used a Monte Carlo method assuming a uniform distribution of the error for each data point.

      

    

  
    
      Fig. B.5 

      
        [image: thumbnail]
      

      
        Rotational diagrams of the COMs in G335.78: CH3OH, CH3OCH3, CH3OCHO, CH3CHO, and CH3CN. Rotational temperatures and column densities are indicated with the same colour code. The errorbars correspond to a 20 % error. To calculate the uncertainties on the rotational temperature and the column density, we used a Monte Carlo method assuming a uniform distribution of the error for each data point.

      

    

  
    
      Fig. B.6 

      
        [image: thumbnail]
      

      
        Rotational diagrams of the COMs in G343.75: CH3OH, CH3OCHO, CH3OCH3, and CH3CHO. Rotational temperatures and column densities are indicated with the same colour code. The errorbars correspond to a 20% error. To calculate the uncertainties on the rotational temperature and the column density, we used a Monte Carlo method assuming a uniform distribution of the error for each data point.

      

    

  
    
      Fig. B.7 

      
        [image: thumbnail]
      

      
        Rotational diagrams of the COMs in G343.75: CH3CN and C2H5CN. Rotational temperatures and column densities are indicated with the same colour code. The errorbars correspond to a 20 % error. To calculate the uncertainties on the rotational temperature and the column density, we used a Monte Carlo method assuming a uniform distribution of the error for each data point.
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