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Figure S1. CD spectra for compounds 1-6.
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Figure S2. 'H and '*C NMR spectra for 1 in CD30D.
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Figure S3. 'H and '*C NMR spectra for 2 in CD30D.
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Figure S4. 'H and '*C NMR spectra for 3 in CD30D.
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Figure S5. 'H and '*C NMR spectra for 4 in CD30D.
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Figure S6. 'H and '*C NMR spectra for 5 in CD30D.
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Figure S7. 'H and '*C NMR spectra for 6 in CD30D.
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Figure S8. (A) 'H NMR and (B) '3C NMR spectra of 3 in acetone-de.



(A

e

7.0 6.5 6.0 55 5.0

4.5

4.0

T
Chemical Shift (ppm)

Figure S9. 'H NMR spectra for (A) (S)-MTPA ester and (B) (R)-MTPA ester of 3 in CDCl:.
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Figure S10. COSY NMR spectra for (A) (S)-MTPA ester and (B) (R)-MTPA ester of 3 in CDCls.
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Table S1. NMR Chemical shifts for compounds 1-2 (500MHz for 'H, in CD30D)

FS-1 (1) FS-2 (2)
1H 13C 1H 13C
NE 4.08, s 75.5,CH | 4.08,s 75.4, CH
2,2’ 1142, C 1142, C
3,3 149.3,C 149.3,C
4,4 122.8,C 122.9,C
5,5 6.43,'s 1322,CH | 6.41,s 132.2, CH
6,6° 92.5,C 92.5,C
7,7 3.10,d (18.3) 40.1,CHz | 3.05, d (18.4) 40.1, CHa
3.78,d (18.3) 3.74,d (18.4)
8,8 155.3,C 155.1,C
9,9’ 161.8,C 161.7,C
10 3.50, dd (13.7, 7.7) 43.7,CHz | 3.77, (8.8) 43.1, CHz
3.70, dd (13.7, 4.7) 3.82,dd (8.8, 6.4)
11 422, m 70.0,CH |5.03,m 76.4, CH
12 4.01,dd (9.3, 5.4) 76.0, CHz | 4.19, dd (10.5, 3.9) 73.7, CHa
4.05,dd (9.3, 5.4) 4.05, dd (10.5, 4.4)
13 1543, C 152.7,C
14, 14° 119.5,C 118.8,C
15,15° | 7.65,s 131.4,CH | 7.61,s 131.9, CH
16 139.9, C 1433, C
17 5.61,dd (9.1, 7.1) 77.2,CH | 4.76,dd (7.3, 4.6) 71.6, CH
18 3.43,dd (9.1,7.1) 49.1,CHz | 3.41,dd (13.7, 7.3) 47.6, CHa
3.97,t(9.1) 3.47,dd (13.7, 4.9)
OCH; |3.72,s 60.4, CHs | 3.72, s 60.4, CHs

Table S1. 'H NMR Chemical shifts for compounds 3-6 (500 MHz, in CD30D)

no FS-3 (3) 17-deoxyFS-3 (4) | 11-deoxyFS-3 (5) | 11,17-dideoxyFS-3
(6)
1,1 | 4.08,s 4.07,s/4.08,s 4.08, s 4.07,s
5,5 |641,s/642,s 6.41,s/6.42,s 6.41,s/6.42,s 6.41,s/6.42,s
7,7 13.05/3.75,d 3.05/3.74,d 3.05/3.74,d 3.05/3.74,d (18.1)
(18.3)3.10/3.78, |(18.3)3.10/3.78, |(18.3)3.10/3.78, |3.09/3.77,d (18.1)
10 | d(18.3) d (18.3) d (18.3) 3.58,1(6.9)
3.50,dd (13.9, 7.6) | 3.50,dd (13.9,7.6) | 3.58, t(7.1) 3.58,1(6.9)
11 3.71,dd (13.9,4.7) | 3.71,dd (13.9,4.4) | 3.58,t(7.1) 2.10, m
12 14.20,m 4.19, m 2.11, m 4.05,t(6.1)
3.98,dd (9.1,5.6) |3.98,dd (9.1,54) |4.06,t(6.1) 4.05,t(6.1)
15, [4.03,dd (9.1,5.6) |4.01,dd,9.1,54) |4.06,t(6.1) 7.47,s
15> |7.60,s 7.48, s 7.60, s 2.78,t(7.3)
17 14.76,dd (7.3,4.7) |2.79,t(7.1) 4.75,dd (7.3,4.9) |3.46,t(7.3)
18 3.41,dd (13.7,7.3) | 3.47,t(7.1) 3.40,dd (13.7,7.3) | 3.46,t(7.3)
3.47,dd (13.7,4.7) | 3.47,t(7.1) 3.47,dd (13.7,4.9) | 3.72,s
OCHs | 3.72,s 3.72,s 3.72,s




Table S1. '*C NMR Chemical shifts for compounds 3-6 (125 MHz, in CD30D)

no FS-3 (3) 17-deoxyFS-3 (4) | 11-deoxyFS-3 (5) | 11,17-dideoxyFS-3
(6)
1, 1’ 75.5/75.5,CH 75.5/75.5,CH 75.4/75.5,CH 75.5/75.5,CH
2,2 1142/114.2,C 114.2/114.2,C 1142/114.2,C 1142/114.2,C
3,3 149.3/149.3,C 149.3/149.3,C 149.3/149.3,C 149.3/149.3,C
4,4 122.8/122.9,C 122.8/122.8,C 122.8/122.9,C 122.8/122.9,C
55 132.2/132.3, 132.2/132.2,CH | 132.2/1323,CH | 132.2/132.3,CH
6,6’ CH 92.4/925,C 92.4/925,C 92.4/92.4,C
1,7 92.5/925,C 40.1/40.1,CH2 | 40.1/40.2, CH2 40.1/40.2, CH2
8,8 40.1/40.1,CH2 | 155.2/155.2,C 155.1/155.2,C 155.2/155.3,C
9,9 155.1/155.2,C 161.6/161.8,C 161.6/161.7,C 161.6/161.6,C
10 161.7/161.8,C 43.7, CH2 38.0, CH2 38.0, CH2
11 43.7, CH2 70.0, CH 30.6, CH 30.6, CH
12 70.0, CH 75.8, CH2 72.2, CH2 72.2, CH2
13 75.9, CH2 152.6,C 153.6,C 152.9,C
14, 14° 153.3,C 118.8/118.8,C 119.0/119.0,C 119.0/119.0,C
15,15 1189/118.9,C | 134.5/134.5,CH | 131.7/131.7,CH | 134.4/134.4, CH
16 143.3/143.3,CH 139.9,C 143.1,C 139.7,C
17 143.3,C 35.0,CH 71.6, CH 35.0, CH
18 71.6, CH 41.5, CHz 47.6, CH2 41.5, CH2
OCH3 47.6, CH2 60.4, CH3 60.4, CHs 60.4, CHs
60.4, CHs

*Consistent chemical shifts were highlighted with the same color.
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Table S2. Calculated Carbon Shielding Tensors for Conformers of 1a

conformers 1 2 3 4 5 6
D?;ﬁ’;’ggﬁ 0.32 0.27 0.15 0.09 0.09 0.08
1 1097 1094 1106 1101 1097  109.9
2 479 483 46.0 474 46.9 475
3 29.7 29.8 29.9 30.0 29.8 30.3
4 40.1 40.6 39.9 39.7 39.9 40.5
5 479 476 472 482 477 475
6 91.6 91.7 91.2 92.5 92.7 92.9
7 1450 1448 1450 1447 1445 1445
8 25.6 25.7 24.7 24.1 24.1 24.6
9 17.8 17.9 20.1 23.6 23.6 23.7
10 1404 1401 1463 1441 1439 1441
11 1141 1142 1151 1119 1123 1119
12 113.9 113.9 109.4 110.3 110.2 110.3
13 28.3 28.4 24.7 28.3 28.3 284
14 458 44.5 44.6 449 457 44.4
14 44.4 45.8 455 459 44.6 45.8
15 51.8 534 46.5 51.2 51.2 52.3
15 53.8 51.8 497 50.8 51.8 51.5
16 41.1 41.0 432 436 438 436
17 1096 1097 1066 1071 1072  107.6
18 1352 1349 1385 1338 1341 1344
9 216 22.0 21.6 21.6 21.7 21.8
OCH; 1264 1263 1274 1265 1264 1266
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Table S3. Calculated Proton Shielding Tensors for Conformers of 1a

conformers 1 2 3 4 5 6
D]?:tlrfl‘llsgﬁ 0.32 0.27 0.15 0.09 0.09 0.08
1 2758 2753 2794 2766 2760 2762
5 2538 2540 2542 2535 2530  25.39
7 2863 2858 2882 2760 2752  27.61
7 2764 2768 2804 2867 2865 2864
10 2808 2807 2780 2833 2827 2831
10 2747 2751 2737 2730 2740 2735
11 2803 2802 2901 2802 2800 2801
12 2781 2782 2730 2720 2721 2735
12 2709 2702 2860 2779 2770 2762
15 2415 2397 2403 2372 2415  23.68
15 2404 2414 2358 2416 2375  24.11
17 2611 2612 2636 2626 2619  26.18
18 2846 2838 2789 2854 2863 2862
18 2764 2759 2759 2799 2801  27.99
OCH; 2786 2787 2798 2823 2823 2826
OCH; 27.88 2788 2792 2788 2787  27.88
OCHs 2825 2820 2819 2792 2790 2791
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Table S4. Calculated Carbon Shielding Tensors for Conformers of 1b
conformers 1 2 3 4 5 6
D?;Ei?ggﬁ 0.18 0.18 0.16 0.16 0.16 0.15

1 110.1 110.0 109.5 110.2 110.0 1104

2 47.3 47.6 47.8 474 47.6 47.7

3 30.5 29.9 30.3 30.0 30.2 29.8

4 40.5 40.0 40.0 40.5 404 396

5 47.9 475 474 48.0 47.8 48.0

6 92.7 92.7 92.6 92.6 92.7 92.6

7 144.5 144.6 1444 144.5 1444 144.8

8 24.1 24.2 24.4 23.8 239 237

9 23.8 239 23.6 23.7 23.8 24.0

10 143.7 143.7 143.5 143.3 1434 143.5

11 111.9 112.0 112.1 1124 112.5 112.1

12 110.1 110.1 110.1 1104 110.2 110.2

13 284 28.3 28.9 28.5 28.6 28.2

14 449 45.6 44.6 455 45.1 449

14 455 449 453 452 457 455

15 51.7 50.5 52.5 51.1 52.1 515

15 50.8 514 51.6 52.1 51.2 50.7

16 437 435 435 437 435 43.6

17 107.0 106.9 107.5 107.3 107.5 106.9

18 134.0 1339 134.4 134.1 134.2 133.7

9’ 21.7 21.7 21.9 21.8 21.7 21.7
OCH; 126.5 126.4 126.3 126.4 126.4 126.5
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Table S5. Calculated Proton Shielding Tensors for Conformers of 1a

conformers
Boltzmann
Distribution

1

~N N ow

18
OCH;
OCH3
OCH3

Table S6. Calculation of DP4+ probability for 1a and 1b

Solvent?
PCM

Functional
mPW1PW91

1
0.18

25.36
27.64
27.63
28.72
28.35
27.39
28.01
27.26
27.76
24.15
23.71
26.23
28.00
28.53
27.86
28.27
27.86

2
0.18

25.37
27.60
27.51
28.67
28.35
27.31
28.03
27.33
27.70
23.72
24.14
26.20
28.02
28.54
27.95
28.22
27.90

3 4
0.16 0.16
25.37 25.36
27.62 27.65
27.58 27.60
28.69 28.67
28.29 28.30
27.43 27.38
27.98 27.99
27.18 27.31
27.73 27.66
23.68 23.72
24.13 2413
26.19 26.26
28.01 27.99
28.60 28.52
27.93 27.90
28.21 28.21
27.89 27.89
Basis Set

6-311+G(d,p)

5 6

0.16 0.15

25.38 25.29
27.66 27.57
27.59 27.57
28.67 28.63
28.30 28.31
2147 27.39
27.96 28.00
27.20 27.18
27.71 27.75
24.14 23.67
23.70 24.16
26.17 26.16
28.01 28.01
28.60 28.61
27.89 27.83
28.22 28.23
27.89 27.87

Type of Data
Shielding Tensors

Isomer 1 Isomer 2 Isomer 3 Isomer 4 Isomer 5 Isomer 6
sDP4+ (H data) 41 100.00% |4 0.00% - - - -
sDP4+ (C data) gl 94.73% |4l 5.27% - - - -
sDP4+ (all data) !100.00% dj_ﬂ 0.00% - - - -
uDP4+ (H data) gl 99.96% |4l 0.04% - - - -
uDP4+ (C data) dl 95.71% |4l 4.29% - - - -
uDP4+ (all data) 4100.00% |4l 0.00% - - - -
DP4+ (H data) 4 100.00% |41 0.00% - - - -
DP4+ (C data) 4l 99.75% |4l 0.25% - - - -
DP4+ (all data) 4 100.00% |4 0.00% - - - -

Where, Isomer 1= 1a, Isomer 2 = 1b
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