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Introduction & aim

Dihydroxybenzoic acids (diOHBA) are small organic molecules that form variety of polymorphs, solvates & hydrates [1,2,3].

In this study three isomers were used — 2,3-diOHBA, 2,4-diOHBA and 3,4-diOHBA. coon
Main hydrogen bond motif in OHBA found in CSD structures is dimer although, ;:[ /@i Ji;(
other motifs also exist: heterotetramers with water (CSD refcode DIWNONOT1) and

associate with solvent molecule (CSD refcode GUTNQY)). 2.3-diOHBA  24-diOHBA  3.4-dliOHBA.
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To evaluate the likelihood of existence of such motifs in solutions of diOHBA, " - w)\y SN /«\/O'—— HO

already validated computational approach for molecular self-association and I I N X | S°'Vs%ﬁ3£ﬁ{m'“9
dimerization in solution [4,5] was used. This also allows to test if application of R T

given methodology is possible in other situations than the dimerization Dimer (CACDAMO1)  Tetramer with water (DIWNONO1)  Associate (GUTNOY)
Homodimers & heterotetramers with water Associates between COOH group and solvent

AG of association of homodimers and heterotetramers with two water AG.... Of associates with solvent molecule involving only diOHBA's
molecules formed by different conformers in gas phase and multiple COOH group and C1 conformation in gas phase and mulfiple solvents

solvents were calculated: (that do not form solvate) were calculated:
2,3-diOHBA 2,4-diOHBA 3,4 diOHBA rSnO(LTeeQLTﬂe 2,3-diOHBA 2,4-diOHBA 3,4 diOHBA
Conformation C] C2 C3 (4 Cl C2 C3 C4 L] [2 inassociate  DXN DMSO DMA AcOH|DXN DMSO DMA AcOH |DXN DMSO DMA AcOH
Environment Homodimers, AG assoc, kJ/mol Environment Associates AG .. kJ/mol and comparison to homodimers
vacuum -17.4 -32.6 -185 -188 -17.3 -34.7 -245 -21.5 -28.6 -252 vacuum [-20.8 -26.6 -10.1 -21.3/-20.4 -24.8 -8.7 -20.7 -30.7 -36.9 -20.3 -36.6
water 15 .38 79 30 | 49 .54 19 15 10 -0.3 Cl(z1)/min A/D A/D D/D A/D A/D A/D D/D A/D A A D A
ACN -2.9 -121 -2.7 -6.0 |-25 -15.7 -10.0 -9.1 -10.2 -10.9 ACN -17.2 -125 -5.7 -11.8/-16.5 -9.6 -3.6 -58 -184 -12.6 -1.8 -13.9
DXN 152 -27.7 -155 -16.9 -150 -30.3 21.6 -22.7 -33.3 -22.7 Cl(zn)/min A/A  A/A A/D A/D A/A A/D A/D A/D A/A  A/A D/D A/A
Acetone | -4.5 -13.9 -4¢6 -7.6 -42 -17.7 -11.0 -10.6 -12.0 -12.2 Acetone -30.0 -20.5 -14.1 -16.4 -17.1 -10.5 -42 -7.5 |-20.8 -14.4 -3.7 -17.5
DMSO 58 _ _ _ 54 _ _ _ 133 - Cl(Z1)/min| A/A A/A A/A A/A A/D A/D D/D A/D A/A A/A D/D A/A
DMA -5.4 - - - -5.2 — - — -12.9 - Ownsol. -40.3 -21.2 -144 -11.3| 6.6 -62 -58 36.6 -29.8 -15.1 -3.7 -13.
AcOH 57 _ _ _ 3.7 _ _ _ 97 _ C1(Z1) A A A A D A A D D A D A
Heterotetramers with water, AG assoc, kJ/mol
vacuum @ 0.5 203 58 5.0 29 -24 -20 4.4 -19.1 - O Conformations involving:
water 348 268 475 47.6 | 388 470 399 482 | 34.1 - ® rotatfion of COOH and ortho-OH group
ACN 212 401 237 227 | 203 195 257 255 | 221 - ) o [(C1,C2,C3,C4)
e 5 ® rotation of only COOH group
DXN 20 209 55 35 07 -11 22 009 -16.6 - ° | 21, 22)
| , 12).
Acetone | 1/.5 241 265 256 | 20.1 242 18.9 253 9.1 - H All dimers in CSD stuctures correspond to C1, Z1.

¢ For homodimers AG_..,.>0 only in wafter. ¢ In almost all cases AG,,.<0 — associates are stable.
® Most stable conformation in solution (most negative AGy.c) is C2. ® |f AGassoc, associate < AGassoc, homodimer, ASSOCIAte could exist in solution.
® |f in coresponding environment AGassoc, associate 1S cOMpared with:
® For heterofetramers in almost all cases AG .. >0. A) AGassoc, c1(21) homodimer— IN MOST cases Ais more stabile.
e AG .. for the corresponding homodimers are notably lower — Except: DMA associates and in associate forming medium.
in water diOHBA are more prone to form dimer. ) AG assoc, minimum energy homodimer— IN MOre cases D is more stable.

Particularly for 2,4-diOHBA.
® Results suggests that such associates could exist in solution.

Summary '"H NMR spectroscopy & calculations
0,100
® Used computational methodology for self-association in ® Associate formation affects &6 as —
solutions can be successfully used in other studies x=f(C)[6]. 0,080 ‘
regarding association in solution. ® Cgoma=constant, Cpouso—Changing. o0
® Comparison of AG... of coresponding homodimers Medium-CD,;CN.
and heterotetramers shows that in water diOHBA are e AS<0 - some kind of associate is %%
more prone to form dimers. indeed forming in solution. 0.020 PMSO»
® Results suggested that associates of diOHBA and solvate ¢ By calculating chemical shieldings § S 000 0 10 100 1000
forming solvent molecule (involving only COOH group) and simulating fransitions from 9
could exist in solution. dimers fo associates (involvmg -0,020
¢ 'H NMR points towards formation of associates involving COOQOH or OH group) negative Ab 0,040
OH group showing that AG.. of all possible associates points towards OH-associate. '
in solutions needs to be taken into consideration. -0,060
-0,080
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