Supplemental Table 1 'H and >C NMR data of oxidation products formed from xanthophylls
pp

3'-hydroxy-,e-caroten-3-one

3’-hydroxy-fg-coroten-3-one

no s §'H mult (Jin Hz) s §'H mult (Jin Hz)
1 36.6 39.4
2 47.4 211 d(17) 54.7 243 s
239 d(17)
3 199.7 210.5
4 125.5 592 br.s 46.2 291 br.s
5 162.7 125.4
6 56.3 2.61 d(10) 138.9
7 125.5 554 dd(15,9) 124.4 6.10 d(16)
8 138.4 6.24 d(15) 138.9 6.17 d(16)
9 134.4 135.2
10 132.0 6.17 d(11) 131.9 620 d(11)
11 124.4 6.60 dd (16, 12) 124.7 ~6.65 overlapped
12 138.3 6.39 d(15) 138.0 6.39 d(15)
13 136.3 136.4
14 133.0 6.28 d(11) 132.9 6.28 d(9)
15 129.9 ~6.65 overlapped 129.9 ~6.65  overlapped
16 27.5/27.9 0.97/1.05 s 28.4 1.09 s
17 27.5/27.9 0.97/1.05 s 28.4 1.09 s
18 23.8 1.92 s 20.8 1.78 s
19 13.0 1.92 s 12.8 200 s
20 12.8 1.97 s 12.8 198 s
I 34.0 34.0
2' 44.6 1.37 dd(13,7) 44.6 1.37 dd(13,7)
1.85 dd(13,6) 1.85 dd(13,06)
3 65.9 426 m 65.9 426 m
4' 124.4 555 br.s 124.4 555 br.s
5' 138.0 138.0
6' 54.8 241 d(11) 54.8 241 d(9)
7 128.8 543 d(15,10) 128.8 543 d(l6,10)
8 137.7 6.14 d(15) 137.6 6.15 d(16)
9 135.2 135.2
10’ 130.7 6.15 d(11) 130.7 6.15 d(12)
11 124.9 6.62 dd(15,12) 124.8 6.62 dd(15,11)
12' 137.5 6.37 d(15) 137.5 6.37 d(15)
13 136.6 136.6
14' 132.5 626 d(11) 132.5 6.26 d(10)
15' 130.3 ~6.65 overlapped 130.2 ~6.65 overlapped
16' 24.1/29.5 0.85/1.00 s 24.1/29.5 0.85/1.00 s
17 24.1/29.5  0.85/1.00 s 24.1/29.5 0.85/1.00 s
18 22.9 1.63 s 22.9 1.63 s
19' 13.1 1.92 s 13.1 1.92 s
20" 12.8 1.97 s 12.8 1.97 s




Supplemental Table 1 continued

B,e-caroten-3'-one

B,B-caroten-3-one

no s §'H mult (Jin Hz) s §'H mult (Jin Hz)
1 342 39.4
2 39.5 147 m 54.7 243 s
3 19.2 1.61 m 210.5
4 33.1 202 t(6) 46.2 291 br.s
5 129.5 125.4
6 137.8 138.9
7 126.7 6.16 d(16) 124.4 6.10 d(16)
8 137.7 6.14 d(16) 138.9 517 d(16)
9 136.2 135.1
10 130.8 6.16 d(12) 132.0 620 d(11)
11 125.2 ~6.65 overlapped 124.6 ~6.65 overlapped
12 137.1 6.36 d(15) 138.0 6.40 d(15)
13 136.8 136.3
14 132.3 6.26 d(10) 132.9 6.28 d(9)
15 130.4 ~6.65 overlapped 129.8 ~6.65  overlapped
16 28.9 1.03 s 28.4 1.09 s
17 28.9 1.03 s 28.4 1.09 s
18 21.8 1.72 s 20.8 1.78 s
19 12.9 198 s 12.8 200 s
20 12.8 198 s 12.8 198 s
' 36.6 34.2
2' 47.4 211 d(17) 39.5 147 m
239 d(17)
3 199.6 19.2 1.61 m
4' 125.5 591 br.s 33.1 2.02  t(6)
5' 162.7 129.5
6' 56.3 261 d(9) 137.8
7 125.4 5.53 dd(15,9) 126.7 6.18 br.d(16)
8 138.4 6.24 d(15) 137.7 6.14 d(16)
9 134.4 136.2
10’ 132.1 6.18 br.d(11) 130.8 6.16 br.d(12)
Ins 124.3 6.59 dd(15,11) 125.1 ~6.65  overlapped
12' 138.3 6.39 d(15) 137.1 6.37 d(15)
13' 136.1 136.7
14' 133.1 6.28 d(10) 132.3 626 d(9)
15' 129.7 ~6.65 overlapped 130.3 ~6.65  overlapped
16' 27.5127.9 0.97/1.05 s 28.9 1.03 s
17 27.527.9 0.97/1.05 s 28.9 1.03 s
18' 23.8 1.92 s 21.8 1.72 s
19' 13.1 1.92 s 12.8 198 s
20" 12.8 1.97 s 12.9 198 s
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3-hydroxy-pg-caroten-3'-one g,s-carotene-3,3'-dione
no s §'H mult (Jin Hz) no s §'H mult (Jin Hz)
1 37.1 L1 36.6
2 48.2 148 dd(12,12) 2,2 47.4 211 d(17)
1.78 m 239 d@17)
3 65.0 401 br.s 3,3 199.6
4 42.4 2.05 dd (17, 10) 4,4 125.5 592 br.s
239 dd(17,7)
5 126.2 55 162.7
6 137.6 6, 6' 56.3 2.61 d(9)
7 125.6 6.10 d(16) 7,7 125.6 554 dd(15,9)
8 138.5 6.13  d(16) g, 8 138.4 6.24 d(15)
9 135.8 9,9 134.5
10 131.2 6.16 d(10) 10, 10" 132.0 6.18 d(11)
11 125.0 ~6.65 overlapped 11,11 124.5 6.68 dd(15,11)
12 137.5 6.37 d(14) 12, 12' 138.2 6.39 d(15)
13 136.7 13, 13 136.5
14 132.5 626 d(11) 14, 14' 133.0 6.28 br.d (10)
15 130.3 ~6.65 overlapped 15, 15 130.2 6.66 multiplet
16 28.7/30.2 1.07 s 16, 16' 27.5/27.9  0.97/1.05 s
17 28.7/30.2 1.07 s 17,17" 27.5/279  0.97/1.05 s
18 21.7 1.74 s 18, 18' 23.8 1.92 s
19 12.8 1.97 s 19, 19' 13.1 1.92 s
20 12.8 198 s 20, 20' 12.8 198 s
I' 36.6
2! 474 2.10 d(17)
239 d(17)
3 199.6
4' 125.5 592 br.s
5 162.7
6' 56.3 2.61 d(©
7' 125.5 5.54 dd(15,9)
g 138.4 6.24 d(15)
9 134.4
10' 132.0 6.18 d(10)
Ins 124.4 6.60 dd(15,11)
12' 138.3 6.39 d(14)
13' 136.2
14' 133.0 628 d(11)
15 129.9 ~6.65  overlapped

16' 27.4/279 097/1.05 s

17 27.4/279 097/1.05 s
18 23.8 192 s
19' 13.1 192 s
20" 12.8 197 s




