
NMR, UV, HPLC spectra of the compounds for the synthesis of 9-(Z)-9,9´,13,13´-tetramethyl 
carotene 13 and all-(E)-9,9´,13,13´-tetramethyl carotene 15
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Assignment of 1H and 13C NMR peaks of 9-Z-carotene 13 
(based on HMQC and HMBC)

Numbering 1H NMR 13C NMR

Shift (ppm) Multiplicity (Hz) Shift (ppm) DEPT

1 7.40 d (8.0) 126.7 CH

2 7.25 d (8.0) 126.8 CH

3 - - 137.6 q

3-SMe 2.50 s 15.8 CH3

4 7.25 d (8.0) 126.8 CH

5 7.40 d (8.0) 126.7 CH

6 - - 133.8 q

7 6.57 d (14.8) 128.5 CH

8 7.36 d (14.8) 124.9 CH

9 - - 134.7 q

9-Me 2.04 s 20.8 CH3

10 6.16 d (11.6) 131.4 CH

11 6.88 dd (14.8) 123.5 CH

12 6.33 d (11.6) 137.5 CH

13 - - 136.5 q

13-Me 2.03 s 12.9 CH3

14 6.26-6.36 m 133.1 CH

15 6.60-6.70 m 130.2 CH
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Assignment of 1H and 13C NMR peaks of 9-cis-carotene 13 
(based on HMQC and HMBC)

Numbering 1H NMR 13C NMR

Shift (ppm) Multiplicity (Hz) Shift (ppm) DEPT

1’ 7.35 d (8.0) 126.6 CH

2’ 7.20 d (8.0) 126.8 CH

3’ - - 137.2 q

3’-SMe 2.49 s 15.8 CH3

4’ 7.20 d (8.0) 126.8 CH

5’ 7.35 d (8.0) 126.6 CH

6’ - - 134.8 q

7’ 6.53 d (14.8) 126.9 CH

8’ 6.86 d (14.8) 132.9 CH

9’ - - 135.5 q

9’-Me 2.04 s 12.9 CH3

10’ 6.35 d (14.8) 133.0 CH

11’ 6.67 dd (14.8) 130.3 CH

12’ 6.42 d (14.8) 138.2 CH

13’ - - 136.5 q

13’-Me 1.99 s 12.8 CH3

14’ 6.26-6.36 m 133.1 CH

15’ 6.60-6.70 m 130.2 CH



C = 8.67 x 10-6 M in MC
Lambda (e) 462 (53,000), 485 (60,000), 517 (45,000)

UV
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Assignment of 1H and 13C NMR peaks of all-(E)-carotene 15 
(based on HMQC and HMBC)

Numbering 1H NMR 13C NMR

Shift (ppm) Multiplicity (Hz) Shift (ppm) DEPT

1 - - 136.4 q

1-Me 2.31 (CH3) s 20.9 CH3

2 6.96 s 125.8 CH

3 - - 135.5 q

3-SMe 2.47 (CH3) s 15.6 CH3

4 6.96 s 125.8 CH

5 - - 136.4 q

5-Me 2.31 (CH3) s 20.9 CH3

6 - - 134.1 q

7 6.54 d (16.4) 124.8 CH

8 6.37 d (16.4) 138.5 CH

9 - - 135.2 q

9-Me 2.07 s 12.4 CH3

10 6.23 d (11.6) 132.1 CH

11 6.68 dd (14.8, 11.6) 124.5 CH

12 6.40 d (14.8) 137.8 CH

13 - - 136.3 q

13-Me 1.99 s 12.5 CH3

14 6.23–6.33 m 132.6 CH

15 6.60–6.70 m 129.9 CH
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HPLC
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Waters 2998 (PDA) , 1525 Binary HPLC Pump, Solvent (MeCN : MeOH : EtOAc = 7 : 2.4 : 0.6), 
Flow Rate 0.7 : 0.3 mL/min, Pressure = 353 psi, Temp = 25 oC


