NMR Enantiodifferentiation Study of Spiroglycol Chirality
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 Properties  Applications

@) o OH
v High molecular weight monomer v' Safe alternative to Bisphenol A O O
HO
v Epoxy Resins

v Rigid alicyclic diol .

HO O O v" Liquid Polyester Resins Bisphenol A

Spiroglycol (SPG) v Not hazardous v’ Radiation Curing Resins
3,9-bis(1,1-dimethyl-2-hydroxyethyl)-2,4,8,10-tetraoxaspiro[5.5]undecane v Not mutagenic ¥ Polymer Films

Herein, we perform for the first time a preliminary NMR and computational study of the spiroglycol
e structure. SPG is a highly symmetrical molecule but it should be chiral due to the presence of a chiral axis.
The presence of two enantiomers was demonstrated performing NMR enantiodifferentiation experiments
using a,o’-bis(trifluoromethyl)-9,10-anthracenedimethanol (ABTE) as chiral solvating agent (CSA).
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Asterisks denote impurities.

(b) J

@) ___An k MLMM I\ ﬂ |
46 45 44 43 42 41 36 35 34 33 32 31 300 09 08 07 06
ppm
Figure 4. 'H-NMR spectra at 500 MHz of (a) spiroglycol in CDCl; (b) spiroglycol after the AN u Aon
addition of 1,3 equivalents of ABTE (c) spiroglycol after the addition of 3,0 equivalents of _ .
ABTE. 214.40 200 195 19.0
pPPmM PPmM
AAS (ppm) 0,039 0,019 0,017 B ’:‘ r== == |
| [
E = AAS/v, 3,2 1,8 1,4 — | Foote
| B A H I 12 G L |
L -3 13 15 c L :
< Figure 5. 3C-NMR | | 6 - || DE.
spectra at 125 MHz of ] : |
(a) spiroglycol in CDCl, : l : : |
—— e e (b) spiroglycol after the ‘::__,'"JL — - - St — .
108.10 108.02 32.54 32.46 19.45 19.35 s
Dpm - ppm ppm addition of 1,3
B ’ 57 A ~d-, equivalents of ABTE.
I | I I | . . T T /AT T AT T T 1T T T T T T T T T T T T VAT VAT T T AT T
'3 | 1216 | ' CHy SRS ClEneiE siEnels 214 103 7574737271706959 57 48 46 44 42 40 38 32 26 24 201918
| | :1/111 | : Sl “. : corresponding to the ppm
: " | 16 | l : )
: :_ _____ ' [ Lo : | | C:g_?llz solvating  agent Figure 7. 13C-NMR spectrum at 125 MHz of spiroglycol derivative of camphorsulfonic acid in CDCl,.
| |
5.t | It (ABTE)
= aiien ) 1

Jl k Jl Jl I JL [1] Rochester, J. R. ReproductiveToxicology 2013, 42,132-155

[2] Zhu, C., Liu, S., Wang, Q. et al. Chem. Res. Chin. Univ. 2019 https://dol.org/10.1007/s40242-019-8355-7.,
' 108 0 7'1 o 70 5 70 o 6 5 ' 69 o 39 s ' 39 o ' 33 o ' 32' s ' 20 o ' 15; s [3] Pomares, M., Sdnchez-Ferrando, F., Virgili, A., Alvarez-Larena, A., Piniella, J.F. J. Org. Chem. 2002, 67, 753-758
] ] ' ppm ] ' : ' ' [4] Pérez-Trujillo, M., Lindon, J.C., Parella, T., Keun, H., Nicholson, J.K., Athersuch, T.J. Anal. Chem. 2012, 84, 2868-2874

Financial support from the MINECO (CTQ2015-64436-P) is gratefully acknowledged

SeRMN - UAB blog: http://sermn.uab.cat




