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Fig. S1. TS structures for each step catalyzed by CH3ONa. (A) deprotonation of methyl acetate; 

(B) addition of deprotonated MA to DMC; (C) elimination of methoxy group; (D) deprotonation of 

DMM; (E) intermediate product of addition.

Fig. S2. Optical pictures of the reaction system after standing for 12 h.

Reaction condition: DMC/MA/CH3ONa= 10/2/1 (mol/mol/mol), T = 341 K, reaction time =12 h.

Fig. S3. GC-MS results. (a) Liquid phase after condensation, (b) oil phase after addition of 

HAc, (c) oil phase after addition of HCl, (d) aqueous phase after addition of HCl, (e) oil phase after 

addition of H2O, (f) aqueous phase after addition of H2O.

Reaction condition: DMC/MA/CH3ONa= 10/2/1 (mol/mol/mol), T = 341 K, reaction time =12 h.

Retention time: methanol (1.78 min), methyl acetate (2.02 min), dimethyl carbonate (2.42 min), 

dimethyl malonate (6.43 min).

Fig. S4. GC-MS spectrum of D2O-protonated reacted products.

Retention time: CH3OH (1.836 min), D-substituted DMM (7.073 min)

Standard DMM mass spectrum source: NIST.

Fig. S5. (a) ESI-high resolution mass spectrum of DMNa in DMSO : Mass spectrum in an m/z 

range of 30-300. (b) Theoretical m/z of [(CH3OCO]2CH2
+Na]+ fragment from ChemOffice 2015.
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Fig. S1. TS structures for each step catalyzed by CH3ONa. (A) deprotonation of methyl acetate; (B) 

addition of deprotonated MA to DMC; (C) elimination of methoxy group; (D) deprotonation of 

DMM; (E) intermediate of addition; (F) DMNa.
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Fig. S2. Optical pictures of the reaction system after standing for 12 h.

Reaction condition: DMC/MA/CH3ONa= 10/2/1 (mol/mol/mol), T = 341 K, reaction time =12 h, stood 

still for 12 h . 

(A) without proton-donor treatment, (B) post-treated with HAc, (C) post-treated by H2O, (D) post-

treated by HCl.
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Fig. S3. GC-MS results. (A) Liquid phase after condensation, (B) oil phase after addition of HAc, 

(C) oil phase after addition of H2O, (D) aqueous phase after addition of H2O, (E) oil phase after 

addition of HCl, (F) aqueous phase after addition of HCl.

Reaction condition: DMC/MA/CH3ONa= 10/2/1 (mol/mol/mol), T = 341 K, reaction time =12 h.

Retention time: methanol (1.78 min), methyl acetate (2.02 min), dimethyl carbonate (2.42 min), 

dimethyl malonate (6.43 min).
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Fig. S4. GC-MS spectrum of D2O-protonated reacted products

Retention time: CH3OH (1.836 min), D-substituted DMM (7.073 min)

Standard DMM mass spectrum source: NIST
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Fig. S5. (a) ESI-high resolution mass spectrum of DMNa in DMSO : Mass spectrum in an m/z range 

of 30-300. (b) Theoretical m/z of [(CH3OCO]2CH2
+Na]+ fragment from ChemOffice 2015.

The mass spectrum showed a strong peak at m/z of 155.0319 belonging to [(CH3OCO]2CH2
+Na]+ 

fragment, indicating the cleavage between α-C and α-H bond of DMM and the coordination of the 

Na ion. This result provides further evidence for the formation of the DMNa species
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