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a) Compilation of neutron diffraction studies on intermolecular O-H:--O bonds with D---A <

2.6 A.

The search is based on the CSD data base, Version 5.32, including the updates of Feb. 2011.
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2.583 K and 350 K". Z. Kristallogr. 216:303-306
2417 CRBAMP23
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C(CH3)(OH)(POsH,), -H,O”. Phosphorus, Sulfur, Silicon,
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25:1475-1478

14. | 2.437 KHDCMTO02 Olovsson 1., Ptasiewicz-Bak H., Gustafsson T., Majerz L.
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IX. Potassium hydrogen meso-tartrate: a neutron diffraction
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2.536 Sect. A 62:365-378
2.556
2.564
2.58
25. 12475 HUCLEWO03 Vishweshwar P., Babu N.J., Nangia A., Mason S.A.,
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H,0-2 HNO;5”. New J. Chem. 27:28-31

29.

2.486

DTBUPAOI
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31.

2.496

AMBACOO07
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35.
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37.
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Lehmann M.S., Koetzle T.F., Hamilton W.C. (1972).
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2.579 diffraction study of oxonium trifluoromethanesulphonate”.
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43. | 2.529 KHPHALO4 Harte S.M., Parkin A., Goeta A., Wilson C.C. (2005). “Using
2.547 KHPHALO5 neutrons and X-rays to study the effect of temperature on the
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Mol. Struct. 741:93-96
44. | 2.532 KECYBUO02 Wang Y., Stucky G.D., Williams J.M. (1974). “Is squaric
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of 3,4-dihydroxycyclobut-3-ene-1,2-dione”. J. Chem. Soc.,
Perkin Trans. 2:35-38
45. | 2.533 KECYBU12 Semmingsen D., Tun Z., Nelmes R.J., McMullan R.K.,
2.544 Koetzle T.F. (1995). “On the temperature dependence of the
2.545 KECYBUI6 hydrogen bond order in squaric acid: neutron diffraction
2.546 studies at four different temperatures’. Z. Kristallogr.
2.547 KECYBU13 210:934-947
46. | 2.542 DLASPAO2 Sequeira A., Rajagopal H., Ramanadham H. (1989). “A
neutron study on the structure of DL-aspartic acid”. Acta
Crystallogr. Sect.C 45:906-908
47. | 2.546 KHFUMAOL1 Gupta M.P., Prasad N. (1973). “The crystal structure of
2.563 dipotassium tetrahydrogen trifumarate: 2KC4H304° C4H4Os4,
a neutron-diffraction study”. Z. Kristallogr. 137:173-178
48. | 2.546 AEPHOSO02 Weber H.-P., McMullan R.K., Swaminathan S., Craven B.M.
(1984). “The structure and thermal motion of
phosphorylethanolamine at 122 K from neutron diffraction”.
Acta Crystallogr. Sect.B 40:506-511
49. | 2.549 NALCYS02 Takusagawa F., Koetzle T.F., Kou W.W.H., Parthasarathy R.
(1981). “Structure of N-acetyl-L-cysteine: X-ray (7 = 295 K)
and neutron (7= 16 K) diffraction studies”. Acta Crystallogr.
Sect.B 37:1591-1596
50. | 2.553 UROXAMO1 Harkema S., ter Brake J.H.M., Helmholdt R.B. (1984).
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determined by neutron diffraction”. Acta Crystallogr. Sect.C




40:1733-1734
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Semmingsen D., Hollander F.J., Koetzle T.F. (1977). “A
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O-H:--O | CSD refcode | Reference
distance
[A]

1. 2.384 TEHNAV Wozniak K., Wilson C.C., Knight K.S., Jones W., Grech E.
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c¢) Diagrams concerning the data quality of the X-ray diffraction experiment on 1
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Diagrams concerning the data quality of the X-ray diffraction experiment on 1
Chi—squared = Mean of { N-Sum[I—<I>]?>/ (N-1)-Sum]|su*(I)] } (N equivalents)

54
4-
T
" 5
Z
I
=
O 24
| TN ]
I i S
4.1 14 1.0 08 07 0.6 0.5
Resolution d[A]
5
4_-
=]
L
g 34
z
I
=
O 2-
1 e, —
s — i —
T ] )

1 L) Ll
01 02 03 04 05 06 07 08 09
Intensity quantiles

d) Beam stability in the neutron diffraction experiment on 1
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e) Table S1. Completeness of X-ray and neutron intensity data for 1.

Space Group 1 P-1
Unit Cell (CIF) 7.0689  8.5538
SHELX WGHT Pars. : 0.0250

0.0000

13.0736  90.426

105.118

102.425

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
28.52
31.39
34.35
37.42
40.62
43.98
45.43

0.500
0.550
0.600
0.650
0.700
0.750
0.800
0.821

0.882
0.882
0.869
0.849
0.845
0.854
0.848
0.831

1552
2073
2702
3414
4253
5237
6274
6690

1369
1829
2348
2897
3594
4472
5319
5560

183
244
354
517
659
765
955
1130



f) Scatterplot F2ops VS Feale for X-ray refinement result on 1.
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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.
Hiibschle, P. Luger, J. Appl. Crystallogr. 2006, 39, 901)

Moliso (c) 2009 Christian B. Hiibschle
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1) Table S2. Interatomic distances, bond paths Rjj, di, d» (A), electron densities Jo;
(eA”) and Laplacian of the electron density Vzp (eA™) in the bond critical points for
covalent bonds in 1

Bond Interat. dist (A) RijiA)  di(A) dy(A) p (@AY Vip(eA?)
O(1)-C(1) 1.2925(6) 12927  0.8595 04332  2472) -20.7Q2)
O(1)-H(1) 1.0480(5) 1.0489  0.8372 02117  1.78Q2) -26.9Q2)
0(2)-C(2) 1.2431(6) 12437  0.8252 04185  2.852) -25.0Q)
0(3)-C(3) 1.2307(6) 12307  0.8219  0.4088  2.78(2)  -11.86(8)
0(4)-C(4) 1.2464(6) 12464  0.8215 04249  2.87(2)  -26.65(8)
0(5)-C(5) 1.3019(6) 13023 0.8702 04321  239Q2) -18.71(7)
0(5)-H(5) 1.0210(5) 1.0216  0.8466  0.1750  1.89(2)  -45.0Q2)
0(6)-C(6) 1.2476(6) 12483  0.8267 04216  2.77(2)  -22.45(8)
O(7)-C(7) 1.2351(6) 12353 0.8239 04114  2.85Q2) -18.65(8)
0(8)-C(8) 1.2334(6) 12334 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) 13177  0.8836 04341  2.52(2)  -20.4(8)
N(2)-C(11) 1.3779(6) 13787  0.8901  0.4886  2.192)  -24.93(6)
N(2)-C(12) 1.3768(6) 13775  0.8460  0.5315  239(2)  -31.88(5)
N(2)-H(2) 1.0340(5) 1.0340  0.8192 02148  2.02(2) -28.9()
N(3)-C(12) 1.3227(7) 13228  0.8864 04364  2.52(2)  -23.36(8)
N(3)-H(3A) 1.0140(5) 1.0148  0.7893 02255  2.14Q2) -37.8(Q2)
N(3)-H(3B) 1.0170(5) 1.0171  0.7883 02289  2.192) -37.5Q2)
N(4)-C(11) 1.3293(6) 13294  0.8872  0.4422  247Q2)  -24.17(7)
N(4)-H(4A) 1.0150(5) 1.0159  0.8005 02154  2.15Q2) -37.5Q)
N(4)-H(4B) 1.0110(5) 10112 07879 02232  2.18Q2) -35.6(2)
N(5)-C(12) 1.3118(6) 13119 0.8826  0.4294  2.58(2)  -19.71(8)
N(5)-H(5A) 1.0230(5) 1.0232  0.8050 02181  2.16(2) -39.4Q2)
N(5)-H(5B) 1.0200(5) 1.0209  0.8069 02140  1.992) -342(2)
C()-CQ) 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)
C(5)-C(6)
C(5)-C(8)
C(6)-C(7)
C(7)-C(8)
C(9)-H(9A)
C(9)-H(9B)
C(9)-H(9C)
C(10)-H(10A)
C(10)-H(10B)

C(10)-H(10C)

1.4785(6)
1.4322(6)
1.4534(6)
1.4779(6)
1.4964(6)
1.0690(5)
1.0870(5)
1.0810(5)
1.0760(6)
1.0760(5)

1.0880(5)

1.4808

1.4362

1.4567

1.4807

1.4999

1.0692

1.0871

1.0815

1.0760

1.0760

1.0881

0.7300

0.7294

0.7503

0.7473

0.7400

0.7537

0.7261

0.7501

0.7573

0.7070

0.7599

0.7507

0.7068

0.7064

0.7334

0.7599

0.3156

0.3609

0.3314

0.3187

0.3691

0.3282

1.904(9)  -14.58(3)
2.060(10) -18.15(3)
2.047(10) -19.08(3)
1.933(9) -16.17(3)
1.861(9) -14.97(3)
1.902)  -21.94(6)
1.832)  -19.73(5)
1.84(2)  -19.26(5)
1.842)  -19.59(5)
1.86(2)  -19.58(4)

1.842)  -19.03(6)
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