
 

 

 

Assigning Regioisomeric or Diastereoisomeric 

Relations of Problematic Trisubstituted Double-Bonds 

through Heteronuclear 2D Selective J-Resolved NMR 

Spectroscopy 

 

 

 

Supporting Information 

 

 

 

 

Marie Hoffmann, Solène Miaskiewicz, Jean-Marc Weibel, Patrick Pale* and Aurélien Blanc* 

 

 

Laboratoire de Synthèse, Réactivité Organiques et Catalyse 

UMR 7177 associé au CNRS, Institut de Chimie, Université de Strasbourg 

4 rue Blaise Pascal, 67070 Strasbourg, France 

ppale@unistra.fr, ablanc@unistra.fr 

 

 

 

General pathways for the synthesis of different compounds    S1 

Image of XRD for 10a and table of crystal data and refinement detail   S5 

Proton, carbon and J-resolved NMR spectra for all compounds    S6 

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015



S2 

 

 



S1 

 

General pathways for the synthesis of different compounds: 

 

Scheme A. Synthesis of 1 by nosylation and palladium cross-coupling from chromane-2,4-

dione.
1
 

 

 

Scheme B. Synthesis of 3 by alkynylation, oxidation and cyclization from phenylacetylene 

and salicylaldehyde.
2
 

 

 

Scheme C. Synthesis of 4, 4a, 4b and 4e by alkynylation, gold(I) cyclisation and oxidation.
2b
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Scheme D. Synthesis of 5a, 5b and 5c by Sonogashira reaction and gold(I) rearrangement.
3
 

 

 

Scheme E. Synthesis of 5d and 5e by propargylic alcohol silylation, Sonogashira reaction, 

desilylation, phosphorylation and gold(I)-catalysis.
3,4

 

 

 

Scheme F. Synthesis of 6, (Z)-7 and 8 by gold(I)-cyclisation.
5
 

 

 

Scheme G. Synthesis of (E)-7 by tandem cross coupling reaction and cyclisation from pent-4-

ynoic acid.
6
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Scheme H. Synthesis of 10a and (E)-10b by one-pot alkynylation-esterification, epoxydation 

and gold rearrangement.
7
 

 

 

Scheme I. Synthesis of (Z)-10b and 10c by one-pot alkynylation-esterification and gold-

catalyzed oxidative rearrangement.
7,8

 

 

 

Scheme J. Synthesis of 11 by alkenylation and oxydation from dihydropyrane.
7
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Scheme K. Synthesis of 12a, 12c and 12d by ketoester synthesis and Knoevenagel 

condensation.
9
 

 

 

 

                                                           
1
 Cheval, N. P.; Dikova, A.; Blanc, A.; Weibel, J.-M.; Pale, P. Chem. Eur. J. 2013, 19, 8765. 

2
 (a) Yoshida, M.; Fujino, Y.; Saito, K.; Doi, T. Tetrahedron 2011, 67, 9993. (b) Harkat, H.; 

Blanc, A.; Weibel, J.-M.; Pale, P. J. Org. Chem. 2008, 73, 1620. 

3
 Hoffmann, M.; Miaskiewicz, S.; Weibel, J.-M.; Pale, P.; Blanc, A. Beilstein J. Org. Chem. 

2013, 9, 1774. 

4
 Schwier, T.; Sromek, A. W.; Yap, D. M. L.; Chernyak, D.; Gevorgyan, V. J. Am. Chem. 

Soc. 2007, 129, 9868. 

5
 Harkat, H.; Dembelé, A. Y.; Weibel, J.-M.; Blanc, A.; Pale, P. Tetrahedron 2009, 65, 1871. 

6
 Arcadi, A.; Burini, A.; Cacchi, S.; Delmastro, M.; Marinelli, F.; Pietroni, B. R. J. Org. 

Chem. 1992, 57, 976. 

7
 Hoffmann, M.; Weibel, J.-M.; de Frémont, P.; Pale, P.; Blanc, A. Org. Lett. 2014, 16, 908. 

8
 Ji, K.; Nelson, J.; Zhang, L. Beilstein J. Org. Chem. 2013, 9, 1925. 

9
 (a) Bee, C.; Leclerc, E.; Tius, M. A. Org. Lett. 2003, 5, 4927. (b) He, W.; Herrick, I. R.; 

Atesin, T. A.; Caruana, P. A.; Kellenberger, C. A.; Frontier, A. J. J. Am. Chem. Soc. 2008, 

130, 1003. 



S5 

 

Image of XRD for 10a and table of crystal data and refinement details: CCDC 1047510 

(hydrogens were omitted for clarity) 

 

 

Identification Code ppmh140130 (10a) 

Formula  C17H20O3 

Formula weight  272.33 

Crystal system  Monoclinic 

Space group  P 21/c 

a (Å)  9.3092(6) 

b (Å)  17.6398(16) 

c (Å)  9.9340(8) 

 (°)  90 

 (°)  106.889(4) 

 (°)  90 

V (Å
3
)  1560.9(2) 

Z  4 

Density (g cm
-3

)  1.159 

mu (MoK) (mm
-1

)  0.078 

F(000)  584 

  

Data collection  

Temperature (K)  173(2) 

Radiation (Å)  MoK – 0.71073 

Theta min - max  0.998 – 27.485 

Dataset[h, k, l]  -11/12, -20/22, -12/12 

Tot., Uniq. Data, R(int)  10436, 3509, 0.1019 

Observed data (>2(I))  2046 

  

Refinement  

Nreflections, Nparameters  3509, 185 

R2, R1, wR2, wR1, Goof  0.1594, 0.0846, 0.1971, 0.1697, 1.127 

Max. and Av. Shift/Error  0.000, 0.000 

Min, Max. Resd Dens. (e-/Å
3
)  -0.261, 0.199 
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(4c) 
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(4d) 
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Selelected hydrogen: 

HZ 4.75ppm 

(6) 
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Selelected hydrogen: 

HE 4.31 ppm 



((E)-7) 
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((E)-7) 
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(10a) 
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Selelected hydrogen: 

CHPh 6.84 ppm 



(10a) 
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Selelected hydrogen: 

HZ 5.94 ppm 
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Selelected hydrogen: 

HE 5.53 ppm 
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((E)-10b) 
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Selelected hydrogen: 

CHAr 6.80 ppm 
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Selelected hydrogen: 

HZ  5.94 ppm 
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Selelected hydrogen: 

HE 5.67 ppm 
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(10c) 
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Selelected hydrogen: 

CH(CH2)5CH3 6.05 ppm 
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Selelected hydrogen: 

CH(CH2)4CC(O) 6.69–6.73 ppm 
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Selelected hydrogen: 

CHCO 5.82 ppm 
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Selelected hydrogen: 

CHPh 7.24 ppm 
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Selelected hydrogen: 

CHAr 8.14 ppm 
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Selelected hydrogen: 

CH(CH2)4 6.80–6.84 ppm 



(12c) 

S87 



S88 

(12c) 
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