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GC-MS method used for the analysis of isosorbide conversion into DMI

Scheme S1. Synthesis of dimethyl isosorbide (DMI) and its reaction intermediates.

Table S1. GC System 6890N parameters.

Temperature ramp rate
Rate (°C*min-1) Temperature Hold (min)
--- 110 °C 2.00
5 130 °C 5
20 250 °C 5
Pressure 8.8 psi
Flow 13.7 mL*min-1

Column model Agilent 19091S-433

Figure S1. GC System 6890N analysis.

pKa Table of nitrogen organocatalyst1
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Table S2. Pka Table of nitrogen organocatalyst

# Base pKa value

1 TBD 26.02

2 DBU 24.31

3 Et3N 18.83

4 NMPy 18.42

5 DABCO 18.29

6 DMAP 17.96

7 Pyridine 5.2

1 J. R. Ochoa-Gómez, L. Lorenzo-Ibarreta, C. Diñeiro-Garcìa and O. Gómez-Jiménez-Aberasturi, RSC Adv., 2020, 10, 
18728-18739.  
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Dimethyl isomannide and dimethyl isoidide via DMC chemistry 

Table S3. Methylation of isomannide and isoididea

OCH3
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2
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H3CO

O

OCH3
+

2
+ 2 CH3OH + 2 CO2

NMPy

eq. 1

eq. 2

# Substrate Amount P Conv Selectivity %
(g) bar % MMb DMc Other compounds

1 Isoidide 1 14 100 --- DMIi 100 0

2 Isoidide 5 20 100 --- DMIi 100 0

3 Isomannide 1 14 100 6 DMIm 94 0

4 Isomannide 5 16 100 5 DMIm 95 0

a Reaction conditions: NMPy: 0.5 eq.mol, Temperature: 200°C, time: 12 h, bMonomethyl derivatives, CDimethyl derivatives 
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Methylation of isosorbide over time

Table S4. Methylation of isosorbide over timea

a Reaction conditions: Isosorbide (1 g), DMC (50 eq. mol), NMPy (0.5 eq. mol)

T Time P Conv Selectivity %
°C h bar % MMI1 DMI MMI2 MCI1-2 MCMI1-2 DCI

140 - 0.5 0 70 20 1 3 38 20 16
160 - 0.33 5 97 22 3 42 7 15 11
180 - 0.16 10 97 26 6 51 0 17 0
200 0 16 100 33 15 35 0 17 0
200 0.33 16 100 28 28 17 0 27 0
200 0.66 16 100 24 39 8 0 29 0
200 1 16 100 25 38 13 0 24 0
200 2 16 100 22 46 10 0 22 0
200 4 16 100 14 68 5 0 13 0
200 6 16 100 11 75 2 0 12 0
200 8 16 100 6 94 0 0 0 0
200 10 16 100 6 94 0 0 0 0
200 12 15 100 2 98 0 0 0 0
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DCI decarboxylation reaction over time

Table S5. DCI decarboxylation over timea

T time P Conv Selectivity %
°C h bar % MMI1 DMI MMI2 MCI1-2 MCMI1-2

140 - 0.5 0 24 0 0 0 81 19
160 - 0.33 5 30 0 0 0 85 15
180 - 0.16 8 35 3 1 2 64 30
200 0 10 50 6 2 2 58 32
200 0.33 15 65 8 6 2 38 46
200 0.66 15 65 7 10 5 18 60
200 1 12 85 10 15 7 11 57
200 2 15 100 16 24 7 3 50
200 4 15 100 17 27 7 2 47
200 6 15 100 10 36 4 2 48
200 8 15 100 9 52 3 2 34
200 10 15 100 8 71 2 0 19
200 12 15 100 6 84 2 0 8

a Reaction conditions: DCI (0.5 g), DMC (50 eq. mol), NMPy (0.5 eq. mol)
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Thermogravimetric analysis of DMPyC
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Equation y = a + b*x
Weight No Weighting
Residual Sum 
of Squares

718787,6918

Pearson's r 0,20539
Adj. R-Square 0,04185

Value Standard Error
Heat flow Intercept -8,94772 0,56499
Heat flow Slope 0,02327 0,00206

Equation y = a + b*x

Weight No Weighting

Residual Sum of 
Squares

6215,54319

Pearson's r -0,98178

Adj. R-Square 0,9638
Value Standard Error

Heat flow Intercept 130,50438 1,51666

Heat flow Slope -0,83299 0,0078
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1H-NMR, 13C-NMR & Mass – Spectra
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Dimethyl Isosorbide (DMI)  
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Dimethyl Isoidide (DMIi)  
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Dimethyl Isomannide (DMIm) 
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Dicarboxymethyl Isosorbide – DCI  
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Monocarboxymethyl Isosorbide - MCI1  
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Monocarboxymethyl Isosorbide - MCI2 
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Monomethyl Isosorbide - MMI1 
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Monomethyl Isosorbide - MMI2
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Monomethylcarboxy Methyl Isosorbide - MCMI1 
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Monomethylcarboxy Methyl Isosorbide - MCMI2 
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Catalyst - DMPyC 
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