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Fig. S1: Contour plot describing the electronic energy surface of the glutarate ion as a function of the two dihedral
angles of its carbon backbone. The local energy wells for the low-energy proton-bonded configurations 5A and 5B
and for the higher-energy linear chain configuration, 5L, are indicated. Computations are performed by iteratively
scanning the dihedral angles Ω1≡Ω1234 and Ω2≡Ω2345 (see carbon numbering in the 5A structure) and computing
electronic energies at the B3LYP-D3(BJ)/6-311++G(d,p) level.
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Fig. S2: Low-energy conformations of the aliphatic dicarboxylate anions included in the present study. Zero-point
energies at the MP2/aug-cc-pVTZ level are provided in kJ·mol−1. The point symmetry of the backbone is indicated
(C1, C2 or Cs), along with the anti–anti (AA) or anti–syn (AS) type of proton bonding arrangement.
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Fig. S3: Typical laser power curve reaching the ion trap in the region of absorbance of the diamond beam splitter in-
corporated to our mass spectrometer. The attenuation due to diamond absorbance induces a ”W”-shaped modulation
of the IRMPD signal in the 1800-2300 cm−1 spectral window.
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Table S1: Structural parameters of the low-energy conformers of the aliphatic dicarboxylate anions represented in
Fig. S2. The backbone adopts a configuration within a point symmetry C2 or C1 as indicated. Ωk (k=1-5) stands for
the dihedral angles defined by the carbon atoms Ck-Ck+1-Ck+2-Ck+3 in the alkyl chain. Θ denotes the relative angle
between the planes of the two carboxylate groups. The proton bond is characterized by the two O–H distances r and
R. Relative zero-point corrected electronic energies (EMP2

ZP ) are given in kJ·mol−1, angles in degrees and distances in
Å . All data obtained at the MP2/aug-cc-VTZ level. Relative energies at the B3LYP-D3(BJ)/6-311++G(d,p) level
(EB3D3

ZP ) are included for comparison.

Conformer Energy Backbone Carboxylates

EB3D3
ZP EMP2

ZP Ω1 Ω2 Ω3 Ω4 Ω5 Θ r R

Succinate

4A (C2) 0 0 80 – – – – 27 1.12 1.30

Glutarate

5A (C2) 0 0 58 55 – – – 55 1.10 1.34

5B (C1) 9.3 14.1 125 –64 – – – 31 1.04 1.46

Adipate

6A (C1) 0 0 –67 –72 72 – – 62 1.04 1.45

6B (C2) 7.4 5.9 98 -51 93 – – 65 1.12 1.31

6C (C2) 11.5 11.3 65 –155 64 – – 34 1.05 1.47

6D (C2) 12.1 11.4 –152 60 47 – – 49 1.02 1.54

6E (C2) 14.5 12.4 152 –86 53 – – 87 1.02 1.55

Pimelate

7A (C1) 0 0 164 –65 –64 69 – 69 1.03 1.52

7B (C1) 4.4 3.4 174 –60 –50 84 – 84 1.02 1.54

7C (C1) 5.3 6.2 74 73 –146 63 – 63 1.03 1.50

7D (C1) 6.1 6.7 54 70 –84 91 – 76 1.06 1.42

7E (C1) 7.3 8.8 –87 70 –142 56 – 87 1.05 1.43

7F (C1) 8.3 9.5 66 90 –65 –59 – 62 1.02 1.51

7G (C1) 9.4 9.9 –171 98 –56 76 – 76 1.02 1.53

7H (C1) 9.1 10.2 162 –92 76 –70 – 86 1.03 1.54

Suberate

8A (C2) 0 0 –64 –73 153 –72 –60 76 1.09 1.36

8B (C1) 5.3 6.7 –178 65 65 –132 59 73 1.03 1.51

8C (C1) 7.9 9.5 –164 153 –62 –52 79 69 1.02 1.55

8D (C2) 9.6 10.8 –75 79 –154 81 –69 72 1.08 1.37

8E (C1) 9.8 11.9 –163 62 60 –85 –56 77 1.06 1.42

8F (C1) 11.3 13.7 –174 73 74 –120 70 76 1.04 1.50

8G (C1) 12.0 13.8 –81 –78 165 –91 56 61 1.05 1.46

8H (C1) 15.5 19.5 –69 –101 65 82 -62 66 1.04 1.48
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Table S2: Atomic coordinates ((in Å) of the conformers depicted in Fig. S2. 
Level of theory MP2/aug-cc-pVTZ.
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