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Experiment section:

SI-E.1. Extraction and isolation
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SI-figure-1. Extraction and isolation of 1-15
S1I-E.2. Characteristic data of compounds 1-15 and 2D NMR correlations of 1-4

Norhawthornoid A (1): colorless oil; [a]20 D 3.5, (¢ 0.15, MeOH); UV (MeOH) A.x (log )
208 (2.21) nm; ECD (MeOH) A (Ag) 209 (-39.50) nm; see Table 1 for 'H NMR, 3C NMR;
HRESIMS m/z: 483.2582 [M + H]J" (caled. Cy5H3909 483.2589).

Norhawthornoid B (2): colorless oil; [a]20 D —8.5, (¢ 0.12, MeOH); UV (MeOH) A.x (log ¢€)
228 (2.21) nm; ECD (MeOH) X (Ae) 230 (-9.80) nm; see Table 1 for 'H NMR, 3C NMR;
HRESIMS m/z: 471.2588 [M + HJ" (caled. Cy4H3509 471.2589).

Pinnatifidanoside F (3): colorless oil; [a]20 D —2.8, (¢ 0.4, MeOH); see Table 2 for 'H NMR,

13C NMR; HRESIMS m/z: 401.2536 [M + H]" (calcd. C,1H37,0, 401.2534).



Pinnatifidanoside G (4): colorless oil; [a]20 D —7.5, (¢ 0.2, MeOH); see Table 2 for 'H NMR,

3C NMR; HRESIMS m/z: 419.2636 [M + H]" (calcd. C,1H3905 419.2639).
Shnyegenin B (5): Colourless oil; ESI-MS m/z: 277 [M+Na]*; 'H NMR (DMSO-d;, 300 MHz)

oy 5.19 (1H, J=17.1, 1.8 Hz, H-1a), 5.04 (1H, J=10.8, 1.8 Hz, H-1b), 5.91 (1H, J=17.1, 10.8 Hz,
H-2), 2.20 (1H, m, H-4a), 2.21 (1H, m, H-4b) 5.57 (1H, J= 7.2, 3.9 Hz, H-5), 5.58 (1H, J= 7.2 Hz,
H-6),1.69 (1H, m, H-8a), 1.89 (1H, m, H-8b), 1.82 (1H, m, H-9a), 1.82 (1H, m, H-9b), 3.76 (1H, J
= 6.6 Hz, H-10), 1.26 (3H, s, H-12), 1.31 (3H, s, H-13), 1.21 (3H, s, H-14) and 1.12 (3H, s, H-15).
BC-NMR (DMSO-d;, 75 MHz): 6¢ 111.9 (C-1), 144.7 (C-2), 72.6 (C-3), 45.5 (C-4), 122.1 (C-5),
139.5 (C-6), 82.6 (C-7), 37.8 (C-8), 26.3 (C-9), 85.4 (C-10), 71.1 (C-11), 27.1 (C-12), 27.1 (C-13),
27.1 (C-14), 24.1 (C-15).
Shnyeside B (6): Colourless oil; ESI-MS m/z: 439 [M+Na]*; 'TH NMR (DMSO-d,, 300 MHz)

oy 5.10 (1H, J=17.1, 1.8 Hz, H-1a), 4.91 (1H, J=10.8, 1.8 Hz, H-1b), 5.84 (1H, J=17.1, 10.8 Hz,
H-2),2.10 (1H, J = 3.9 Hz, H-4a), 2.10 (1H, J = 3.9 Hz, H-4b) 5.54 (1H, J= 7.2, 3.9 Hz, H-5), 5.53
(1H, J = 7.2 Hz, H-6),1.67 (1H, m, H-8a), 1.67 (1H, m, H-8b), 1.81 (1H, m, H-9a), 1.91 (1H, m, H-
9b), 3.86 (1H, J = 6.6 Hz, H-10), 1.09 (3H, s, H-12), 1.16 (3H, s, H-13), 1.16 (3H, s, H-14), 1.07
(3H, s, H-15), 4.35 (1H, J= 7.8 Hz, H-1"), 2.84 (1H, J = 7.8 Hz, H-2"), 3.10 (1H, J = 7.8 Hz, H-3"),
3.00 (1H, m, H-4"), 3.02 (1H, m, H-5"), 3.35 (1H, J = 10.8 Hz, H-6"2), 3.62 (1H, J=10.8 Hz, H-6'D).
BC-NMR (DMSO-d;, 75 MHz): 6¢ 111.3 (C-1), 146.4 (C-2), 71.9 (C-3), 45.5 (C-4), 123.0 (C-5),
139.4 (C-6), 82.5 (C-7), 38.1 (C-8), 26.7 (C-9), 83.9 (C-10), 78.3 (C-11), 27.3 (C-12), 26.4 (C-13),

24.0 (C-14), 22.2 (C-15), 97.6 (C-1'), 74.0 (C-2'), 77.5 (C-3'), 70.6 (C-4"), 77.0 (C-5"), 61.6 (C-6").
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SI-figure-2. HMBC correlations (arrows) of 1-3, and "H-"H COSY (bold lines) of 4

(3S,5R,6R,7E,9S)-megastiman-7-ene-3,5,6,9-tetrol (7): Colourless oil; 'H NMR (DMSO-dj, 300
MHz) 6y 5.90 (1H, d, J = 15.9 Hz), 5.66 (1H, d, J = 15.9 Hz), 1.08 (3H, s), 0.99 (3H, s), 0.71 (3H,
s), 1.13 (3H, d, J=6.3 Hz), 4.15 (1H, m), 3.84 (1H, m). 3C-NMR (DMSO-ds, 75 MHz): 8¢ 41.2 (C-
1), 46.7 (C-2), 63.6 (C-3), 46.2 (C-4), 76.7 (C-5), 77.8 (C-6), 129.9 (C-7), 135.7 (C-8), 67.8 (C-9),
25.5 (C-10), 28.0 (C-11), 26.6 (C-12), 27.8 (C-13).

Euodionosides D (8): Colourless oil; '"H NMR (DMSO-d,;, 300 MHz) 6y 5.97 (1H, d, J = 15.9
Hz), 5.72 (1H, d, J = 15.9 Hz), 1.05 (3H, s), 1.00 (3H, s), 0.72 (3H, s), 1.20 (3H, d, /=6.0 Hz), 4.14
(1H, d, J= 7.8 Hz). BC-NMR (DMSO-d,, 75 MHz): 6¢ 41.3 (C-1), 46.6 (C-2), 63.5 (C-3), 46.0 (C-
4), 77.0 (C-5), 77.5 (C-6), 133.5 (C-7), 132.6 (C-8), 76.6 (C-9), 22.3 (C-10), 28.0 (C-11), 26.6 (C-
12),27.9 (C-13), 101.7 (C-1"), 74.5 (C-2"), 77.7 (C-3"), 71.0 (C-4"), 77.7 (C-5"), 61.9 (C-6").

(6R,9R)-3-0x0-a-ionol-9-O-B-D-glucopyranoside (9): Colourless oil; '"H NMR (DMSO-d, 300
MHz) 6y 5.79 (1H, s), 5.66 (1H, dd, J=15.0. 6.6 Hz), 5.56 (1H, dd, J=15.0. 9.6 Hz), 1.83 (3H,
s), 0.93 (3H, s), 0.89 (3H, s), 1.17 (3H, d, J/=6.6 Hz), 4.16 (1H, d, J= 7.8 Hz).

(6S,7E,9R)-6,9-Dihydroxy-4, 7-megastiymadien-3-one-9-O-[f-D-xylopyranosy-(1-6)5-D-
glucopyranoside] (10): Colourless oil; 'H NMR (DMSO-ds, 300 MHz) &y 5.79 (1H, s), 5.68 (1H,

dd, J =153, 6.0 Hz), 5.56 (1H, dd, J = 15.3, 9.0 Hz), 1.84 (3H, s), 0.94 (3H, s), 0.90 (3H, s), 1.18



(3H, d, J=6.3 Hz), 4.18 (1H, d, J = 7.2 Hz), 4.17 (1H, d, J = 7.2 Hz). BC-NMR (DMSO-d,, 75
MHz): &¢ 36.5 (C-1), 48.0 (C-2), 199.5 (C-3), 125.7 (C-4), 163.0 (C-5), 55.3 (C-6), 128.1 (C-7),
137.4 (C-8), 76.5 (C-9), 21.5 (C-10), 27.6 (C-11), 28.3 (C-12), 23.8 (C-13), 101.6 (C-1"), 74.4 (C-
2", 77.5 (C-3"), 70.6 (C-4"), 75.3 (C-5"), 69.0 (C-6'), 104.8 (C-1"), 74.2 (C-2"), 77.5 (C-3"), 70.4
(C-4"), 66.5 (C-5").

Linarionoside A (11): Colourless oil; 'TH NMR (DMSO-d,4, 300 MHz) 8y 1.54 (3H, s), 0.97 (3H,
s), 0.96 (3H, s), 1.08 (3H, d, J=6.0 Hz), 4.17 (1H, d, J = 7.5 Hz). B3C-NMR (DMSO-ds, 75 MHz):
d¢ 37.6 (C-1), 48.6 (C-2), 62.9 (C-3), 37.3 (C-4), 124.0 (C-5), 136.6 (C-6), 23.7 (C-7), 42.8 (C-8),
73.7 (C-9), 19.5 (C-10), 28.3 (C-11), 29.6 (C-12), 19.3 (C-13), 100.8 (C-1"), 73.7 (C-2"), 76.9 (C-
3", 70.2 (C-4"), 76.7 (C-5"), 61.2 (C-6").

Linarionoside B (12): Colourless oil; 'TH NMR (DMSO-d;, 300 MHz) 8y 1.57 (3H, s), 0.99 (3H,
s), 0.98 (3H, s), 1.04 (3H, d, J=6.0 Hz), 4.25 (1H, d, J = 7.8 Hz). 3C-NMR (DMSO-ds, 75 MHz):
d¢ 39.3 (C-1), 46.8 (C-2), 70.9 (C-3), 38.1 (C-4), 124.0 (C-5), 138.0 (C-6), 24.9 (C-7), 40.9 (C-8),
67.1 (C-9), 20.3 (C-10), 29.0 (C-11), 30.4 (C-12), 24.2 (C-13), 101.4 (C-1"),74.3 (C-2"), 77.5 (C-
3", 71.0 (C-4"), 77.5 (C-5"), 61.9 (C-6").

Linarionoside C (13): Colourless oil; 'H NMR (DMSO-d,, 300 MHz) 6y 1.57 (3H, s), 1.06 (3H,
s), 1.03 (3H, s), 1.11 (3H, d, J=6.0 Hz), 4.26 (1H, d, J = 7.8 Hz), 4.17 (1H, d, J = 7.5 Hz). 13C-
NMR (DMSO-d;, 75 MHz): §¢ 38.1 (C-1), 47.2 (C-2), 71.1 (C-3), 39.5 (C-4), 124.5 (C-5), 138.2
(C-6), 24.5 (C-7), 39.0 (C-8), 74.4 (C-9), 20.2 (C-10), 29.1 (C-11), 30.4 (C-12), 20.4 (C-13), 101.6
(C-1"), 74.4 (C-2"), 77.6 (C-3"), 71.1 (C-4"), 77.6 (C-5"), 62.1 (C-6'), 101.6 (C-1"), 74.4 (C-2"), 77.6
(C-3"),71.0 (C-4"), 77.6 (C-5"), 62.1 (C-6").

3,9-dihydroxy-5-megastigmen-3-O-[f-D-xylopyranosy-(1-6)p-D-glucopyranoside] (14):
Colourless oil; "TH NMR (DMSO-d;, 300 MHz) &y 1.57 (3H, s), 0.98 (6H, s), 1.04 (3H, d, J=6.0 Hz),
424 (1H, d, J= 7.8 Hz), 4.20 (1H, d, J = 7.5 Hz). 3C-NMR (DMSO-d;, 75 MHz): ¢ 37.8 (C-1),

46.5 (C-2), 71.0 (C-3), 39.6 (C-4), 123.7 (C-5), 137.6 (C-6), 24.6 (C-7), 40.1 (C-8), 66.8 (C-9), 23.9



(C-10), 28.8 (C-11), 30.1 (C-12), 20.0 (C-13), 101.1 (C-1"), 73.9 (C-2"), 77.1 (C-3"), 70.5 (C-4'),
76.1 (C-5"), 68.8 (C-6"), 104.4 (C-1"), 73.9 (C-2"), 77.0 (C-3"), 70.1 (C-4"), 66.1 (C-5").
Pinnatifidanoside C (15): Colourless oil; 'H NMR (DMSO-d,, 300 MHz) 6y 2.07 (3H, s), 1.54
(3H, s), 0.98 (6H, s), 4.24 (1H, d, J = 8.1 Hz), 4.20 (1H, d, J = 7.5 Hz). *C-NMR (DMSO-d;, 75
MHz): 6¢ 37.3 (C-1), 45.9 (C-2), 70.0 (C-3), 38.0 (C-4), 124.3 (C-5), 136.2 (C-6), 21.4 (C-7), 43.6
(C-8), 208.2 (C-9), 29.7 (C-10), 28.4 (C-11), 29.4 (C-12), 19.5 (C-13), 103.9 (C-1"), 73.4 (C-2'),
76.7 (C-3"), 69.6 (C-4"), 75.8 (C-5"), 68.3 (C-6"), 100.5 (C-1"), 73.4 (C-2"), 76.6 (C-3"), 70.3 (C-4"),

65.7 (C-5").

SI-E.3. Acid Hydrolysis of 1-4.
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SI-figure-3. Retention times for authentic samples after acid hydrolysis of 1-4

SI-E.4. Preparation of the (R)- and (S)-MTPA Esters of 4a
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SI-figure-4. Ady values for the MTPA esters of 4a



SI-E.5. 3C NMR calculation section (SI-table 3 and 4.)

After optimization of the major conformers (>98%) was performed using the Gaussian 09

program at B3LYP/6-31G(d) level. Computed chemical shifts reported in this study were

determined using the GIAO method in Gaussian 09 at the B3LYP/6-311+G(d) level of theory. The

scaled calculated '3C NMR chemical shifts were obtained from the following: Jycaicatlc. = (Ocale. —

intercept)/slope.'-* The results were evaluated in terms of R?, MaxDev and AveDev. Among them,

R’ is its coefficient of determination. MaxDev is the maximum absolute deviation with respect to

the experimental chemical shifts d.y,. AveDev is the average absolute deviation, computed as (1/n)
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SI-E.6. Evaluation of Antiplatelet Activity in Rat PRP.
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SI-figure-8. The platel

SI-E.7. Antithrombotic assay using a transgenic zebrafish system
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SI-figure-9. The FeCls-induced thrombosis model in the transgenic zebrafish system




SI-table 1. Conformations of 1a were Obtained after the Optimization.

la 1b
OH OH
no. | conformer population | no. conformer population
(%) (%)
la-1 40.8 la-7 0.8
¢

¢ C
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SI-table 2. Conformations of 2a were obtained after the optimization.

2a 2b
no. population | no. conformer population
(%) (%)
2a-1 2a-16
¢
¢ ¢ 20.9 ¢ 0.9
¢
L ¢
¢
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¢
C
2a-3 2a-18
¢
12.0 0.7
y [~
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© <
< 8.7 < ¢ ¢ 0.6
¢
C
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Sl-table 3 Deviations between the calculated and experimental '*C NMR chemical shifts for
stereoisomers (25, 2R) of 2

EXL 28 2R
calc. scal.calc. | Ad |AJ] calc. scal.calc. | Ad |Ad]
12.7 13.4 12.0 0.7 0.7 13.8 11.9 0.8 0.8
19.5 14.2 12.8 6.7 6.7 14.4 12.4 7.1 7.1
22.5 16.2 14.6 7.9 7.9 17.7 15.5 7.0 7.0
23.8 18.3 16.6 7.2 7.2 19.9 17.6 6.2 6.2
24 36.3 333 9.3 9.3 35.7 323 -8.3 8.3
37.1 39.0 35.8 1.3 1.3 39.0 35.5 1.6 1.6
371 413 37.9 -0.8 0.8 42.1 383 -1.2 1.2
38.6 54.7 50.4 -11.8 11.8 56.6 51.9 -13.3 13.3
46.7 58.0 53.5 -6.8 6.8 58.5 53.6 -6.9 6.9
58.2 67.4 62.2 -4.0 4.0 66.8 61.4 -3.2 3.2
61.9 68.4 63.2 -1.3 1.3 68.3 62.7 -0.8 0.8
64.6 69.3 64.0 0.6 0.6 70.3 64.6 0.0 0.0
70.8 76.1 70.3 0.5 0.5 75.7 69.7 1.1 1.1
74.3 79.7 73.7 0.6 0.6 78.3 72.2 2.1 2.1
75.3 80.1 74.1 1.2 1.2 80.3 74.0 1.3 1.3
77.5 80.9 74.8 2.7 2.7 80.9 74.6 2.9 2.9
71.5 82.1 75.9 1.6 1.6 82.3 75.8 1.7 1.7
86 101.8 94.3 -8.3 8.3 102.3 94.5 -8.5 8.5
103.4 109.3 101.2 2.2 22 109.2 101.0 2.4 2.4
118.8 128.2 118.8 0.0 0.0 127.7 118.3 0.5 0.5
133.6 141.0 130.7 2.9 2.9 140.6 130.3 33 33
134.4 145.0 134.4 0.0 0.0 145.9 135.3 -0.9 0.9
141.7 148.0 137.3 4.4 4.4 148.9 138.1 3.6 3.6
179.5 191.7 177.9 1.6 1.6 191.7 178.0 1.5 1.5
AveDev 3.5 AveDev 3.6
MaxDev 11.8 MaxDev | 13.3
R? 0.9875 R? 0.9875
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SI-table 4 Deviations between the calculated and experimental '*C NMR chemical shifts for
stereoisomers (2R/SR/6R, 2R/5R/6S) of 4a

EXL 2R/5R/6R 2R/5R/6S
calc. scal.calc. | A |AJ] calc. scal.calc. | A |AJ]
229 21.1 18.9 -4.0 4.0 23.2 21.0 -1.9 1.9
233 23.8 21.5 -1.8 1.8 24.9 22.5 -0.8 0.8
233 259 23.4 0.1 0.1 259 23.4 0.1 0.1
24.6 26.8 24.3 -0.3 0.3 27.2 24.6 0.0 0.0
24.6 27.7 25.1 0.5 0.5 28.3 25.6 1.0 1.0
26.3 29.3 26.5 0.2 0.2 29.8 27.1 0.8 0.8
26.4 30.7 27.9 1.5 1.5 30.9 28.1 1.7 1.7
30.8 35.2 32.0 1.2 1.2 34.1 31.0 0.2 0.2
37.6 41.6 37.9 0.3 0.3 37.2 33.9 -3.7 3.7
42.6 50.1 45.7 3.1 3.1 49.2 45.0 2.4 2.4
71.1 78.5 71.9 0.8 0.8 78.0 71.5 0.4 0.4
72.1 80.8 74.0 1.9 1.9 81.2 74.5 2.4 2.4
78.4 83.9 76.9 -1.5 1.5 84.2 77.2 -1.2 1.2
121.0 129.0 118.5 -2.5 2.5 128.5 118.1 -2.9 2.9
132.2 144.6 132.9 0.7 0.7 145.4 133.7 1.5 1.5
AveDev 1.3 AveDev 1.4
MaxDev | 4.0 MaxDev | 3.7
R? 0.9973 R? 0.9973
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SI-table 5. Deviations between the calculated and experimental '3C NMR chemical shifts for
stereoisomers (2R/5S/6R, 2R/55/6S ) of 4a

EXL 2R/55/6R 2R/55/6S
calc. scal.calc. | A |AJ] calc. scal.calc. | A |AJ]
22.9 22.3 19.8 -3.1 3.1 23.4 21.2 -1.7 1.7
23.3 25.3 22.6 -0.7 0.7 25.2 22.9 -0.4 0.4
23.3 26.6 23.9 0.6 0.6 25.6 23.3 0.0 0.0
24.6 27.9 25.0 0.4 0.4 26.0 23.6 -1.0 1.0
24.6 29.3 26.3 1.7 1.7 27.6 25.1 0.5 0.5
26.3 29.9 26.9 0.6 0.6 31.0 28.2 1.9 1.9
26.4 30.8 27.8 1.4 1.4 31.2 28.4 2.0 2.0
30.8 32.9 29.7 -1.1 1.1 33.9 30.9 0.1 0.1
37.6 36.3 32.8 -4.8 4.8 40.1 36.5 -1.1 1.1
42.6 52.5 47.8 5.2 5.2 44.9 41.0 -1.6 1.6
71.1 80.3 73.6 2.5 2.5 78.2 71.5 0.4 0.4
72.1 81.1 74.2 2.1 2.1 82.6 75.5 3.4 3.4
78.4 83.2 76.2 -2.2 2.2 84.4 77.1 -1.3 1.3
121.0 127.1 116.8 -4.2 4.2 129.9 118.9 -2.1 2.1
132.2 145.5 133.8 1.6 1.6 145.4 133.1 0.9 0.9
AveDev 2.1 AveDev 1.2
MaxDev | 5.2 MaxDev | 3.4
R? 0.9941 R? 0.9980
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SI-table 6. Calculated Boltzmann distributions and optical rotations for each conformer of 4 and 3

Compound 4 (2R,5S,65) Compound 3 (2R,5R,6S5)

Conformer Opti(.:al B.olt;ma.nn Conformer Opti(.:al B.oltgma.nn
rotation distribution rotation distribution

1 -18.13 0.602 1 -18.13 0.602
2 -25 0.329 2 -25 0.329
3 10.07 0.011 3 10.07 0.011
4 -37.48 0.01 4 -37.48 0.01
5 -52.23 0.008 5 -52.23 0.008
6 -8.89 0.006 6 -8.89 0.006
7 -55.86 0.006 7 -55.86 0.006
8 -6.5 0.005 8 -6.5 0.005
9 -45.14 0.004 9 -45.14 0.004
10 -73.72 0.004 10 -73.72 0.004
11 -123.89 0.003 11 -123.89 0.003
12 -102.1 0.002
13 -81.32 0.002
14 -20.78 0.002
15 -46.69 0.001
16 -3.19 0.001
17 -52.75 0.001
18 -31.32 0.001
19 -88.4 0.001
20 -0.42 0.001
21 -51.66 0.001
Weighted -21.77 Weighted -8.68
optical optical

rotation rotation

18



Spectra figure
S1. 'TH NMR spectrum (600MHz, DMSO-d6) of compound 1

AV-600-1H

sampie: BRUKER

NAME CP2-49
~ COITNOWOMENHTANOILEOANNATOMNNNDNHMAOWANDI M N O M EXPNO
o~ DFNANDODTAANDDOAAAAAOOOONANNOOO NN MMM O 0O PROCNO 1
~ ODOOOITITONNOMNNNOMNNOOMNANNNNNNAAAAAAAAOD O pate_ 20112132
ime .
k\\lﬂ\,\k\;\\kw%%//// INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 8
DS 0
< N o ®
NN 2 SWH 12019.230 Hz
o . FIDRES 0.183399 Hz
[TolTo] < < AQ 2.7263892 sec
RG 406
DW 41.600 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 11.10 usec
PL1 -4.00 dB
PL1W 34.70265579 W
SFO1 600.1328206 MHz
SI 32768
SF 600.1300006 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
i I i I i I i I i I
5.2 5.0 4.8 4.6 ppm
! J
7 6 5 4 3 2 1 0 ppm
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S2. 3C NMR spectrum (150MHz, DMSO-d6) of compound 1
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S3. HSQC spectrum (600MHz, DMSO-d6) of compound 1

NAME cP2-49
EXPNO 8
PROCNO 1
Date_ 20170116
Time 14.05
INSTRUM spect
ppm PROBHD 5 mm PABBO BBE-

AV-600-HSQC
Sample:

PULPROG hsqcetgpsi
D 1024
SOLVENT DMSO

8

[ 0 16
6009.615 Hz
5.868765 Hz
0.0853300 sec

29100
83.200 usec
6.50 usec
294.3 K
145.0000000

- - 0.00000300 sec
1.50000000 sec
0.00172414 sec
0.03000000 sec
° b ~ 40 0.00000400 sec
. 0.00020000 sec
0.00110000 sec
E 0.00001655 sec
[ ]
_1 S e — 60 = CHANNEL f1l =
1H
= . 11.10 usec
. . 22.20 usec
5 % 2500.00 usec
- -4.00 dB
— 80 500, 1304005 M
1 5 MHZ
—3 )
3 = CHANNEL £2
9.53 usec
—100 19.06 usec
—3 . 80.00 usec
1.00 dB
19.48 dB
83.20243835 W
E 1.18069065 W
120 150.9163903 MHz
-3 e GRADIENT CHANNEL =====
- GPNAM1 SINE.100
— GPNAM2 SINE.100
GPZ1 80.00 %
GPz2 20.10 %
= —140 P16 1000.00 usec
NDO 2
™ 225
3 . sFo1 150.9164 MHz
FIDRES 134.147903 Hz
sw 200.000 ppm
I 1 60 FnMODE Echo-Antiecho
s1 1024
1 SF 600.1300000 MHz
WDW QSINE
3 ssB 2
— 1B 0.00 Hz
GB 0
—180 bC 1.40
sI 1024
; MC2 echo-antiecho
L B B L B L B B BN B L LML B AL LN R B B SF 150.9027963 MHz
WDW QSINE
9 8 7 6 5 4 3 2 1 0 i 6
ppm LB 0.00 Hz
GB 0
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AV-600-HMBC
Sample:

S4.HMBC spectrum (600MHz, DMSO-d6) of compound 1
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM

ppmeEos:D

PULPROG
D
SOLVENT
NS
DS

SWH
FIDRES
Q

CNST2
CNST13
D

GPNAML
GPNAM2
GPNAM3
GPZ1
GPZ2
GPz3
Plé6
NDO

TD
SFO1
FIDRES
SW

cp2-49
9

1
20101013

17.31

spect

5 mm PABBO BB-
hmbegplpndgf
1024

DMSO
32

16

6009.615
5.868765
0.0853300
29100
83.200

6.50

298.2
145.0000000
5.0000000
00000300
50000000
00344828
10000000
00020000
00001655

coocoro

CHANNEL f1

1H

11.10
22.20
-4.00
34.70265579
600.1324005

CHANNEL 2 =

13C

8.80

1.00
83.20243835
150.9178993

= GRADIENT CHANNEL

SINE.100
SINE.100
SINE.100
50.00
0.00
40.10
1000.00
2

256
150.9179
117.904610
200.000
QF

1024
600.1299914
SINE

0

0.00

0

1.40

1024

QF
150.9028118
SINE

0

0.00
0

Hz
Hz
sec

usec
usec

sec
sec
sec
sec
sec
sec

usec
dB

MHz

o o oo o

sec

MHz
Hz
ppm



S5. NOESY spectrum (600MHz, DMSO-d6) of compound 1
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S6. The HREIMS spectrum of compound 1
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S7. 'TH NMR spectrum (600MHz, DMSO-d6) of compound 2
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S8. 3C NMR spectrum (150MHz, DMSO-d6) of compound 2
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AV-600-HSQC
Sample:

S9. HSQC spectrum (600MHz, DMSO-d6) of compound 2

3

oo

=" - 20

—-100

99

—-120

140

NAME YE-50-1
EXPNO 8
PROCNO 1
Date 20110107
Time 8.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG hsqcetgpsi

1024
SOLVENT DMSO

11500
83.200

6.50

8.2
145.0000000
00000300
.50000000
00172414
03000000
00000400
00020000
00110000
00001655

coocoocoro

= CHANNEL f1

1H

11.10

22.20
1000.00
-4.00
34.70265579
600.1324005

70 6.5

\
6.0

\
5.5

50 45 40 35 30 25 20 15 1.0 05
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160

T
0.0 ppm

======== CHANNEL f2 ====
CPDPRG2 garp
NUC2
P3
P4
PCPD2
PL2 .
PL12 20.17
PL2W 83.20243835
PL12W 1.00724721
SFO2 150.9178993
GRADIENT CHANNEL
SINE.100
SINE.100
80.00
20.10
1000.00
SFO1 150.9179
FIDRES 117.904610
SW 200.000
FnMODE Echo-Antiecho
sI 1024
SF 600.1300000
wow QSINE
SSB 2
LB 0.00
GB 0
PC 1.40
ST 1024
Mc2 echo-antiecho
SF 150.9027474
WDW QSINE
SSB 2
LB 0.00
GB 0

Hz
sec

usec
usec

=

sec
sec
sec
sec
sec
sec
sec
sec

MHz
Hz
ppm

MHz



S10. HMBC spectrum (600MHz, DMSO-d6) of compound 2
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S11. NOESY spectrum (600MHz, DMSQO-d6) of compound 2

ppm
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ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT

YE-50-1
5

1

20161010
14.26

spect

5 mm PABBO BB-
cosygpqaf
1024
DMSO

50

8
4807.692
4.695012
0.1066500
1150
104.000
6.50
294.3
.00000300
.00000000
.00000400
.00020000
.00020800

coconvo

CHANNEL f1

1H

11.10

11.10

-4.00
34.70265579
600.1318004

GRADIENT CHANNEL
SINE.100

16.00

1000.00

1

256
600.1318
18.779905
8.011

QF

1024
600.1299352
SINE

0
0.00
0
1.40
1024

OF
600.1299371
SINE

0
0.00
0

Hz
Hz
sec

usec
usec

sec
sec
sec
sec
sec

MHz



S12. The HREIMS spectrum of compound 2
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AV-600-1H
Sample:

S13. TH NMR spectrum (600MHz, DMSO-d6) of compound 3

(<O

NAME YE-43
. . . . . . . . EXPNO 1
L B B B B B M B PROCNO 1
%/% Date_ 20101108
Time 12.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 8
DS 2
SWH 13227.514
FIDRES 0.201836
AQ 2.4773486
RG 90.5
DW 37.800
DE 6.50
TE 298.2
D1 1.00000000
TDO 1
== CHANNEL f1l =

1H

11.10

-4.00
34.70265579
600.1333017
32768
600.1300086
EM

0
0.30
0
1.00

31
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S14. 3C NMR spectrum (150MHz, DMSO-d6) of compound 3
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S15. HSQC spectrum (600MHz, DMSO-d6) of compound 3

AV-600-HSQC

ppm

Sample:
A MJM
4 B
< .

)
- ® o
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= [ o
L]
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e
2 .

100
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140

33

ppm

NAME
EXPNO
PROCNO
Date_

e
INSTRUM
PROBHD

PULPROG

CP2-43
8

1
20170116

13.06

spect

5 mm PABBO BB-
hsqcetgpsi
1024

DMSO
8

16
4807.692
4.695012

0.1066500

294.2
145.0000000
0.00000300
.50000000
00172414
03000000
00000400
00020000
00110000
00001655

coococoor

CHANNEL f1

1H

-4

.10
.20
.00

00

P16
NDO

TD
SFO1
FIDRES

SW
FnMODE

34.70265579
600.1318004

CHANNEL £2

19.48
83.20243835
1.18069065
.9163903

GRADIENT CHANNEL
SINE.100
SINE.100

80.00
20.10
1000.00
2

253

150.9164
119.301491
200.000
Echo-Antiecho
1024
600.1300000
QSINE

2

0.00

0

1.40

1024
echo-antiecho
150.9028090
QSINE

2

0.00

0

Hz
Hz
sec

usec
usec

sec
sec
sec
sec
sec
sec
sec
sec

usec
usec
usec
dB
dB

W
w
MHz

usec

MHz
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ppm
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S16. HMBC spectrum (600MHz, DMSO-d6) of compound 3
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NAME YE-43

EXPNO 9

PROCNO 1

Date_ 20101108

Time 12.48

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG hmbcgplpndgf

1024

SOLVENT DMSO

NS 32

DS 16

SWH 4807.692 Hz

FIDRES 4.695012 Hz

aQ 0.1066500 sec

RG 29100

oW 104.000 usec

DE 6.50 usec

TE 298.2 K

CNST2 145.0000000

CNST13 5.0000000

DO 0.00000300

D1 1.50000000 s

D2 0.00344828 s

D6 0.10000000

D16 0.00020000

INO 0.00002070

CHANNEL £1

NUC1 1H

Pl 1.10 usec

P2 22.20 usec

PL1 -4.00 dB

PL1W 34.70265579 W

SFO1 600.1318004 MHz

CHANNEL £2

NUC2 13¢C

P3 8.80 usec

PL2 .00 dB

PL2W 83.20243835 W

SF02 150.9148812 MHz
= GRADIENT CHANNEL

GPNAM1 SINE.100

GPNAM2 SINE.100

GPNAM3 SINE.100

GPZ1 50.00 %

GPZ2 30.00 %

GPZ3 40.10 %

P16 1000.00 usec

NDO 2

TD 256

SFO1 150.9149 MHz

FIDRES 94.321800 Hz

sW 160.000 ppm

FnMODE QF

ST 1024

SF 600.1299914 MHz

WDW INE

sSB 0

LB 0.00 Hz

GB 0

PC 1.40

sI 1024

Mc2 oF

SF 150.9028118 MHz

WDW SINE

sSB 0

LB 0.00 Hz

GB 0



S17. NOESY spectrum (600MHz, DMSQO-d6) of compound 3
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S19. "TH NMR spectrum (600MHz, DMSO-d6) of compound 4
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S20. 3C NMR spectrum (150MHz, DMSO-d6) of compound 4
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S21. HSQC spectrum (600MHz, DMSO-d6) of compound 4

AV-600-HSQC
Sample:
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NAME CP2-10
EXPNO 8
PROCNO 1
Date_ 20170116
Time 14.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG hsqcetgpsi

TD 1024
SOLVENT DMSO

NS 8

DS 16
SWH 6009.615 Hz
FIDRES 5.868765 Hz
AQ 0.0853300 sec
RG 29100

DwW 83.200 usec
DE 6.50 usec
TE 293.9 K
CNST2 145.0000000

Do 0.00000300

Dl 1.50000000

D4 0.00172414

D11 0.03000000
D13 0.00000400
D16 0.00020000 =
D24 0.00110000

INO 0.00001655
ZGOPTNS

PLIW 34.70265579 W

SFO1 600.1324005 MHz

= = CHANNEL f2

CPDPRG2

NUC2

p3 .

P4 19.

PCPD2 80.

PL2

PL12 19.48 dB

PL2W 83.20243835 W

PL12W 1.18069065 W

SFO2 150.9163903 MHz

= == GRADIENT CHANNEL =====
NAM1 SINE.100

GPNAM2 SINE.100

cpzl 80.00 %

GPz2 20.10 %

Pl6 1000.00 usec

NDO 2

TD

SFO1 150.9164 MHz

FIDRES 117.903427 Hz

sW 200.000 ppm

FnMODE Echo-Antiecho

SI 1024

SF 600.1300000 MHz

WDW QSINE

SSB 2

LB 0.00 Hz

GB 0

BC 1.40

ST 1024

MC2 echo-antiecho

SF 150.9028090 MHz

WDW QSINE

SSB 2

LB 0.00 Hz

GB 0
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S22. H-H COSY spectrum (600MHz, DMSO-d6) of compound 4
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S23.The HREIMS spectrum of compound 4
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S24. Rhy(OCOCF;)4.induced CD spectrum of 1a
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Blo-¥ing Softwars V474 Dabe : 2016-5-4 Tima : 13:11:50

COMMENTS -
Flle name : g8 & 40y oka
Savitzky-Golay Smooth of sav-goiay
Window Points=135
Palynomial Grler=3
Denvaives=d
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S25. Rhy(OCOCF;)4.induced CD spectrum of 5
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Blo-King Software V474 Daie : 2016-6-23 Time - 20:18:08

COMMENTS :
Flie name : &\ B & —yesyuans. bka
MOE-450 Spectromater
Spectnum measurement
Acq duration - 55
Elokine V4.74
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