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a) Compilation of neutron diffraction studies on intermolecular O-H···O bonds with 
D···A < 2.6 Å 
 
b) Compilation of neutron diffraction studies on intramolecular O-H···O bonds with 
D···A < 2.6 Å 
 
c) Diagrams concerning the data quality of the X-ray diffraction experiment on 1 
 
d) Beam stability in the neutron diffraction experiment on 1 
 
e) Table S1. Completeness of X-ray and neutron intensity data for 1 
 
f) Scatterplot F2

obs vs F2
calc for X-ray refinement result on 1 

 
g) Scatterplot F2

obs vs F2
calc for neutron refinement result on 1 

 
h) Isosurface maps showing the electrostatic potentials of a dication and two 
H-bonded monoanions in the crystal structure of 1  
 
i) Table S2. Interatomic distances, bond paths Rij, d1, d2 (Å), electron densities ρ 
(eÅ-3) and Laplacian of the electron density ∇2ρ (eÅ-5) in the bond critical points for 
covalent bonds in 1 
 
j) Table S3. Interatomic distances, bond paths Rij(Å), electron densities ρ (eÅ-3), 
Laplacian of the electron density ∇2ρ (eÅ–5), kinetic (G, au) and potential energy 
density (V, au) in the bond critical points for hydrogen bonds in 1 
 



a) Compilation of neutron diffraction studies on intermolecular O-H···O bonds with D···A < 
2.6 Å.  
 
The search is based on the CSD data base, Version 5.32, including the updates of Feb. 2011. 
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16.  2.435 
2.442 
2.448 
2.464 
2.468 
2.475 

DBEZLM07 
DBEZLM10 
DBEZLM08 
DBEZLM09 
DBEZLM12 
DBEZLM11 

Thomas L.H., Florence A.J., Wilson C.C. (2009). “Hydrogen 
atom behaviour imaged in a short intramolecular hydrogen 
bond using the combined approach of X-ray and neutron 
diffraction”. New J. Chem. 33:2486-2490 

17.  2.444 
2.508 

CIXKEA03 Kiyanagi R., Kojima A., Kimura H., Watanabe M., Noda Y., 
Mochida T., Sugawara T. (2005). “Phase Transition Scheme 
of Isolated Hydrogen-bonded Material h-MeHPLN Studied by 
Neutron and X-ray Diffraction”. J. Phys. Soc. Jpn., 74:613-
620 

18.  2.445 NAHMAL01 Olovsson G., Olovsson I., Lehmann M.S. (1984). “Neutron 
diffraction study of sodium hydrogen maleate trihydrate, 
NaH[C4H2O4].3H2O, at 120 K”. Acta Crystallogr. Sect.C 
40:1521-1526 

19.  2.450 TACETA01 Power L.F., Turner K.E., Moore F.H. (1975). “Refinement of 
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c) Diagrams concerning the data quality of the X-ray diffraction experiment on 1 
 
 
Normalized scale factor vs run number 

 
 
 
 
R(int) and R(sigma) as a function of the resolution 
 

 



Diagrams concerning the data quality of the X-ray diffraction experiment on 1 

 
 
d) Beam stability in the neutron diffraction experiment on 1 

 



e) Table S1. Completeness of X-ray and neutron intensity data for 1. 
Space Group      : P-1     

Unit Cell (CIF)  :    7.0689   8.5538  13.0736   90.426  105.118  102.425 

SHELX WGHT Pars. :    0.0250   0.0000 

==================================================================== 

PLATON-(Version  310310) FCF-File Validation for: X-ray 1 Wavelength (Ang) :   0.71073 

==================================================================== 

Resolution & Completeness Statistics (Cumulative and Friedel Pairs Averaged) 

==================================================================== 

Theta sin(th)/Lambda Complete    Expected   Measured   Missing 

--------------------------------------------------------------------------------------- 

 20.82     0.500     0.999         1552     1551        1 

 23.01     0.550     1.000         2073     2072        1 

 25.24     0.600     1.000         2702     2701        1 

 27.51     0.650     0.999         3414     3412        2 

 29.84     0.700     0.997         4253     4241       12 

 32.21     0.750     0.994         5261     5229       32 

 34.65     0.800     0.990         6391     6328       63 

 37.17     0.850     0.986         7643     7534      109 

 39.77     0.900     0.978         9086     8890      196 

 42.47     0.950     0.968        10686    10348      338 

 45.29     1.000     0.956        12465    11914      551 

 48.27     1.050     0.943        14410    13587      823 

 51.43     1.100     0.928        16600    15408     1192 

 52.20     1.112     0.924        17100    15808     1292 

 

==================================================================== 

PLATON-(Version  310310) FCF-File Validation for: neutron 1 Wavelength (Ang) :   0.86800 

==================================================================== 

Resolution & Completeness Statistics (Cumulative and Friedel Pairs Averaged) 

==================================================================== 

Theta sin(th)/Lambda Complete      Expected  Measured  Missing 

--------------------------------------------------------------------------------------- 

 25.72     0.500     0.882         1552     1369      183 

 28.52     0.550     0.882         2073     1829      244 

 31.39     0.600     0.869         2702     2348      354 

 34.35     0.650     0.849         3414     2897      517 

 37.42     0.700     0.845         4253     3594      659 

 40.62     0.750     0.854         5237     4472      765 

 43.98     0.800     0.848         6274     5319      955 

 45.43     0.821     0.831         6690     5560     1130 

 

 



f) Scatterplot F2
obs vs F2

calc for X-ray refinement result on 1. 
 

 
 
 
 
g) Scatterplot F2

obs vs F2
calc for neutron refinement result on 1. 

 

 



h) Isosurface maps showing the electrostatic potentials of a dication (top) and two 
H-bonded monoanions (bottom) in the crystal structure of 1. (MOLISO, C. B. 
Hübschle, P. Luger, J. Appl. Crystallogr. 2006, 39, 901) 
 

 

 



i) Table S2. Interatomic distances, bond paths Rij, d1, d2 (Å), electron densities ρ 
(eÅ-3) and Laplacian of the electron density ∇2ρ (eÅ-5) in the bond critical points for 
covalent bonds in 1 
 
Bond    Interat. dist (Å)     Rij(Å) d1(Å)    d2(Å) ρ (eÅ-3) ∇2ρ (eÅ-5)  

O(1)-C(1)       1.2925(6)    1.2927  0.8595  0.4332   2.47(2)    -20.7(2)  

O(1)-H(1)       1.0480(5)      1.0489  0.8372  0.2117   1.78(2)    -26.9(2)  

O(2)-C(2)       1.2431(6)        1.2437  0.8252  0.4185   2.85(2)    -25.0(2)  

O(3)-C(3)       1.2307(6)        1.2307  0.8219  0.4088   2.78(2)    -11.86(8)  

O(4)-C(4)       1.2464(6)        1.2464  0.8215  0.4249   2.87(2)    -26.65(8)  

O(5)-C(5)       1.3019(6)        1.3023  0.8702  0.4321   2.39(2)    -18.71(7)  

O(5)-H(5)       1.0210(5)        1.0216  0.8466  0.1750   1.89(2)    -45.0(2)  

O(6)-C(6)       1.2476(6)        1.2483  0.8267  0.4216   2.77(2)    -22.45(8)  

O(7)-C(7)       1.2351(6)        1.2353  0.8239  0.4114   2.85(2)    -18.65(8)  

O(8)-C(8)       1.2334(6)        1.2334  0.8252  0.4083   2.87(2)    -14.25(8)  

N(1)-C(9)       1.4613(6)        1.4616  0.9027  0.5589   1.81(2)    -14.38(5)  

N(1)-C(10)      1.4592(6)        1.4594  0.8754  0.5840   1.83(2)    -14.05(4)  

N(1)-C(11)      1.3177(6)        1.3177  0.8836  0.4341   2.52(2)    -20.4(8)  

N(2)-C(11)      1.3779(6)        1.3787  0.8901  0.4886   2.19(2)    -24.93(6)  

N(2)-C(12)      1.3768(6)        1.3775  0.8460  0.5315   2.39(2)    -31.88(5)  

N(2)-H(2)       1.0340(5)        1.0340  0.8192  0.2148   2.02(2)    -28.9(2)  

N(3)-C(12)      1.3227(7)        1.3228  0.8864  0.4364   2.52(2)    -23.36(8)  

N(3)-H(3A)      1.0140(5)        1.0148  0.7893  0.2255   2.14(2)    -37.8(2)  

N(3)-H(3B)      1.0170(5)        1.0171  0.7883  0.2289   2.19(2)    -37.5(2)  

N(4)-C(11)      1.3293(6)        1.3294  0.8872  0.4422   2.47(2)    -24.17(7)  

N(4)-H(4A)      1.0150(5)        1.0159  0.8005  0.2154   2.15(2)    -37.5(2)  

N(4)-H(4B)      1.0110(5)        1.0112  0.7879  0.2232   2.18(2)    -35.6(2)  

N(5)-C(12)      1.3118(6)        1.3119  0.8826  0.4294   2.58(2)    -19.71(8)  

N(5)-H(5A)      1.0230(5)        1.0232  0.8050  0.2181   2.16(2)    -39.4(2)  

N(5)-H(5B)      1.0200(5)        1.0209  0.8069  0.2140   1.99(2)    -34.2(2)  

C(1)-C(2)        1.4480(6)       1.4528  0.7358  0.7170   2.035(9)   -17.91(3)  

C(1)-C(4)        1.4376(6)       1.4415  0.7612  0.6802   2.108(10)  -19.35(3)  

C(2)-C(3)        1.4905(5)       1.4933  0.7347  0.7587   1.913(9)   -16.31(3)  



C(3)-C(4)        1.4785(6)       1.4808  0.7300  0.7507   1.904(9)   -14.58(3)  

C(5)-C(6)        1.4322(6)       1.4362  0.7294  0.7068   2.060(10) -18.15(3)  

C(5)-C(8)        1.4534(6)       1.4567  0.7503  0.7064   2.047(10) -19.08(3)  

C(6)-C(7)        1.4779(6)       1.4807  0.7473  0.7334   1.933(9) -16.17(3)  

C(7)-C(8)        1.4964(6)       1.4999  0.7400  0.7599   1.861(9)  -14.97(3)  

C(9)-H(9A)      1.0690(5)      1.0692  0.7537  0.3156   1.90(2)    -21.94(6)  

C(9)-H(9B)      1.0870(5)      1.0871  0.7261  0.3609   1.83(2)    -19.73(5)  

C(9)-H(9C)      1.0810(5)      1.0815  0.7501  0.3314   1.84(2)    -19.26(5)  

C(10)-H(10A)    1.0760(6)      1.0760  0.7573  0.3187   1.84(2)    -19.59(5)  

C(10)-H(10B)    1.0760(5)      1.0760  0.7070  0.3691   1.86(2)    -19.58(4)  

C(10)-H(10C)    1.0880(5)      1.0881  0.7599  0.3282   1.84(2)    -19.03(6)  
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