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1. Determination of the Z/E ratio: an example 

As shown in the below image, the peak area ratio of the CH2 of Z-4a vs E-4a was ca 

94:6, indicating that the molar ratio of Z/E = 94/6. The configuration of the isomers 

were determined by NOESY spectra in the next section 
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2. NOESY Spectra of Product (Z)-4a and Determination of the Products’ 
Stereochemistry 

(1) As we can see from the NOESY spectra below, there is obvious strong correlation 

of the two SP2 protons at 6.12 and 5.80 ppm. 

(2) The J value of the two SP2 protons was 10.8 Hz, which could also prove the 

product structure to be Z-configuration. 

(3) We could also observe the SP2 proton peaks of traces of E-isomers in many 1H 

NMR spectra. Their J values were around 15.6 Hz, which confirmed their stereo- 

configurations. 
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3. 1H and 13C NMR Spectra of Products 4 (The “isomer” marked on the spectra means the E-isomers of the products) 

4a, 1H NMR 
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4a, 1H NMR (panorama) 
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4a, 13C NMR 
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4a, 13C NMR (panorama) 
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4b, 1H NMR 



S9 

 

 

4b, 1H NMR (panorama) 
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4b, 13C NMR 
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4b, 13C NMR (panorama) 
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4c, 1H NMR 
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4c, 1H NMR (panorama) 
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4c, 13C NMR 
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4c, 13C NMR (panorama) 
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4d, 1H NMR 
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4d, 1H NMR (panorama) 
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4d, 13C NMR 
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4d, 13C NMR (panorama) 
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4e, 1H NMR 
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4e, 1H NMR (panorama) 
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4e, 13C NMR 
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4e, 13C NMR (panorama) 
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4f, 1H NMR 
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4f, 1H NMR (panorama) 
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4f, 13C NMR 
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4f, 13C NMR (panorama) 
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4g, 1H NMR 
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4g, 1H NMR (panorama) 
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4g, 13C NMR 
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4g, 13C NMR (panorama) 
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4h (Z), 1H NMR 
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4h (Z), 1H NMR (panorama) 
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4h (Z), 13C NMR 
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4h (Z), 13C NMR (panorama) 
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4h (E), 1H NMR 
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4h (E), 1H NMR (panorama) 
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4i, 1H NMR 
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4i, 1H NMR (panorama) 
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4i, 13C NMR 
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4i, 13C NMR (panorama) 
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4j, 1H NMR 
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4j, 1H NMR (panorama) 
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4j, 13C NMR 
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4j, 13C NMR (panorama) 
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4k, 1H NMR 
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4k, 1H NMR (panorama) 
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4k, 13C NMR 
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4k, 13C NMR (panorama) 
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4l, 1H NMR 



S51 

 

 

4l, 1H NMR (panorama) 
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4l, 13C NMR 



S53 

 

 

4l, 13C NMR (panorama) 
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4m, 1H NMR 
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4m, 1H NMR (panorama) 
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4m, 13C NMR 
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4m, 13C NMR (panorama) 
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4n, 1H NMR 
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4n, 1H NMR (panorama) 
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4n, 13C NMR 
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4n, 13C NMR (panorama) 
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4o, 1H NMR 
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4o, 1H NMR (panorama) 



S64 

 

4o, 13C NMR 
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4o, 13C NMR (panorama) 
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4p, 1H NMR 
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4p, 1H NMR (panorama) 
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4p, 13C NMR 
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4p, 13C NMR (panorama) 
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4q, 1H NMR 
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4q, 1H NMR (panorama) 
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4q, 13C NMR 
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4q, 13C NMR (panorama) 
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4r, 1H NMR 
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4r, 1H NMR (panorama) 
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4r, 13C NMR 
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4r, 13C NMR (panorama) 
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4s, 1H NMR 
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4s, 1H NMR (panorama) 
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4s, 13C NMR 
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4s, 13C NMR (panorama) 
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4t, 1H NMR 
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4t, 1H NMR (panorama) 
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4t, 13C NMR 
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4t, 13C NMR (panorama) 
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4u, 1H NMR 
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4u, 1H NMR (panorama) 
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4u, 13C NMR 
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4u, 13C NMR (panorama) 


