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1) Completion of Reference [31]. 
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2) Tables of transition frequencies 

 

Table S1: Experimental transition frequencies (ν ,MHz) and observed – calculated values (∆ν, kHz) of 

HCOOH-O(CH3)2 (parent species)  

 

J’ Ka’ Kc’  J" Ka" Kc" ν/MHz ∆ν/kHz 

2 1 2 ← 1 1 1 7249.9245 -6.2 

2 0 2 ← 1 0 1 7266.3442 -0.7 

2 1 1 ← 1 1 0 7282.8355 7.7 

3 1 3 ← 2 1 2 10874.7288 -4.9 

3 0 3 ← 2 0 2 10899.2424 -1.1 

3 2 2 ← 2 2 1 10899.3025 -5.3 

3 2 1 ← 2 2 0 10899.5871 0.6 

3 1 2 ← 2 1 1 10924.0833 4.3 

4 1 4 ← 3 1 3 14499.3432 1.0 

4 0 4 ← 3 0 3 14531.8113 -2.1 

4 2 3 ← 3 2 2 14532.1133 6.9 

4 2 2 ← 3 2 1 14532.8022 -0.7 

4 1 3 ← 3 1 2 14565.1377 2.9 

5 1 5 ← 4 1 4 18123.7008 9.0 

5 0 5 ← 4 0 4 18163.9365 -8.6 

5 2 4 ← 4 2 3 18164.6475 3.2 

5 2 3 ← 4 2 2 18166.0430 5.7 

5 4 2 ← 4 4 1 18164.1961 2.5 

5 4 1 ← 4 4 0 18164.1961 2.5 

5 3 3 ← 4 3 2 18164.7417 -7.9 

5 3 2 ← 4 3 1 18164.7417 -12.7 

5 1 4 ← 4 1 3 18205.9251 -4.3 

 

Table S2: Experimental transition frequencies (ν ,MHz) and observed – calculated values (∆ν, kHz) of 

HCOOH-
13

CH3OCH3. 

 

J’ Ka’ Kc’  J" Ka" Kc" ν/MHz ∆ν/kHz 

2 1 2 ← 1 1 1 7171.5749 -5.8 

2 0 2 ← 1 0 1 7180.2449 3.9 

2 1 1 ← 1 1 0 7188.8890 -0.5 

3 1 3 ← 2 1 2 10757.2294 -8.4 

3 0 3 ← 2 0 2 10770.2013 4.3 

3 1 2 ← 2 1 1 10783.2035 2.4 

4 0 4 ← 3 0 3 14359.9607 5.0 

5 1 5 ← 4 1 4 17928.0273 7.4 

5 0 5 ← 4 0 4 17949.4431 -8.1 

5 1 4 ← 4 1 3 17971.2892 -1.3 
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Table S3: Experimental transition frequencies (ν ,MHz) and observed – calculated values (∆ν, kHz) of 

H
13

COOH-CH3OCH3. 

 

 

J’ Ka’ Kc’  J" Ka" Kc" ν/MHz ∆ν/kHz 

2 1 2 ← 1 1 1 7152.9134 -2.4 

2 0 2 ← 1 0 1 7168.8668 3.0 

2 1 1 ← 1 1 0 7184.8831 8.3 

3 1 3 ← 2 1 2 10729.2093 -8.5 

3 0 3 ← 2 0 2 10753.031 -2.3 

3 1 2 ← 2 1 1 10777.1588 2.7 

4 0 4 ← 3 0 3 14336.8886 0.3 

5 1 5 ← 4 1 4 17881.2054 5.9 

5 0 5 ← 4 0 4 17920.3238 0.1 

5 1 4 ← 4 1 3 17961.0872 -5.1 

 

 

 

Table S4: Experimental transition frequencies (ν ,MHz) and observed – calculated values (∆ν, kHz) of 

HCOOD-CH3OCH3. 

 

J’ Ka’ Kc’  J" Ka" Kc" ν/ νν/MHzz ∆ν/kHz 

2 0 2 ← 1 0 1 7248.3542 -6.4 

2 1 1 ← 1 1 0 7270.3918 -13.5 

3 1 3 ← 2 1 2 10839.5227 -7.8 

3 0 3 ← 2 0 2 10872.1382 -5.4 

3 1 2 ← 2 1 1 10905.4053 -6.6 

4 1 4 ← 3 1 3 14452.3564 2.1 

4 0 4 ← 3 0 3 14495.4502 0.1 

4 1 3 ← 3 1 2 14540.1829 0.1 

5 1 5 ← 4 1 4 18064.8825 5.5 

5 0 5 ← 4 0 4 18118.1186 -3.3 

5 1 4 ← 4 1 3 18174.6442 5.8 

3 2 2 ← 2 2 1 10872.4007 1.6 

3 2 1 ← 2 2 0 10872.8637 -8.4 

4 2 3 ← 3 2 2 14496.1931 -0.6 

4 2 2 ← 3 2 1 14497.375 -0.7 

5 2 4 ← 4 2 3 18119.703 5.0 

5 2 3 ← 4 2 2 18122.0763 15.2 
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Table S5: Experimental transition frequencies (ν ,MHz) and observed – calculated values (∆ν, kHz) of 

DCOOH-CH3OCH3. 

 

J’ Ka’ Kc’ F’  J" Ka" Kc" F" νν/MHz MHz ∆ν/kHzz 

2 0 2 2 ← 1 0 1 1 7034.1174 -2.8 

2 1 1 1 ← 1 1 0 0 7049.5451 1.0 

2 1 1 3 ← 1 1 0 2 7049.6098 12.6 

2 1 1 2 ← 1 1 0 1 7049.6436 -4.0 

2 1 2 3 ← 1 1 1 2 7018.677 2.6 

2 1 2 2 ← 1 1 1 1 7018.7266 1.5 

3 0 3 4 ← 2 0 2 3 10550.9352 0.6 

3 0 3 3 ← 2 0 2 2 10550.9506 14.1 

3 0 3 2 ← 2 0 2 1 10550.9506 6.0 

3 1 3 4 ← 2 1 2 3 10527.8798 -0.3 

3 1 3 2 ← 2 1 2 1 10527.8798 -1.0 

3 1 3 3 ← 2 1 2 2 10527.9013 6.6 

3 1 2 4 ← 2 1 1 3 10574.2546 -3.2 

3 1 2 2 ← 2 1 1 1 10574.2546 -3.1 

3 1 2 3 ← 2 1 1 2 10574.2721 -0.2 

3 2 2 4 ← 2 2 1 3 10550.9349 -19.4 

4 0 4 5 ← 3 0 3 4 14067.4579 -1.3 

4 0 4 4 ← 3 0 3 3 14067.4579 -2.5 

4 0 4 3 ← 3 0 3 2 14067.4637 -0.2 

4 1 3 5 ← 3 1 2 4 14098.7372 0.5 

4 1 3 3 ← 3 1 2 2 14098.7449 6.3 

4 1 3 4 ← 3 1 2 3 14098.7449 1.8 

4 1 4 5 ← 3 1 3 4 14036.916 4.0 

4 1 4 3 ← 3 1 3 2 14036.916 1.6 

4 1 4 4 ← 3 1 3 3 14036.916 -2.6 

4 2 2 5 ← 3 2 1 4 14068.2885 -5.3 

4 2 2 4 ← 3 2 1 3 14068.3112 -4.7 

5 0 5 6 ← 4 0 4 5 17583.597 3.1 

5 0 5 5 ← 4 0 4 4 17583.597 2.2 

5 0 5 4 ← 4 0 4 3 17583.597 0.3 

5 1 4 6 ← 4 1 3 5 17622.9799 3.3 

5 1 4 5 ← 4 1 3 4 17622.9799 -0.2 

5 1 5 6 ← 4 1 4 5 17545.7188 2.3 

5 1 5 4 ← 4 1 4 3 17545.7188 0.4 

5 1 5 5 ← 4 1 4 4 17545.7188 -1.3 

 


