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-0.75
-0.35
-0.54
-0.83
-0.60
-0.89
0.15
-0.06
=1.08
~F 02
0.08
-2.71
-1.07
0.11
-0.24
-0.13
-0.58
0:22
-0.60
=132
=277
=0...57
-0.46
0.09
-1.62
0.77
0.43
=1.55
0.86
=252
0.23
0.55
-0.54
-0.68
-0.24
-1.79
-0.56
~%..35
-0.60
=0,
=186
-0.85
-0.66

RDB

equiv.

.hm.bmo\u.hmmo\u.h.h.b.hmwmmww.h.hhmmmwuhbwnnwbmwmmmwmhw.a..n..n.

.5
0
]
)
-0
)
.0
.0
D
=5
.0
)
oD
.0
.0
5
=)
.0
.5
-
.0
-9
o]
+
)
.0
D
+5
9
.0
.0
-5
s 0
2D
.0
«5
.0
-
«5
+5
.0
=
)
.0
.5
.0
.0
.0

Compositic

Ci1His 01
C11H1601
Cio0H1302
Ci11H1702
C10H1402
Ci10H1502
CoHi1403
Ci3zHis
Ci12H1301
CizHiv
Ci3His
Ci12H1501
Ci3zHie
Ci12H1601
Ci3zHzo
Ci2H1701
Ci3Hz1
Ci12H1801
C11H1502
C12H1501
Ci11H18 02
CisHie
Ci3H1701
Ci13Hi1s8 01
C13H1201
Ci3H2001
Ci12H1702
Ci13H2:01
Ci12H1902
Ci12H2002
CisHzz
Ci14H1901
Ci14H2001
Ci14H21:01
Ci4H2201
Ci13H120:2
Ci13H2002
Ci13H210:2
CisH1801
CisH2101
CisH2201
Ci14H2102
Ci4H2302
CisH2201
CisH2102
CisH24 02
CisH2402
Ci16H2603
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D\data\ \EI-GYW-17160_A2-c1

EI-GYW-17160_A2-cl#17 RT: 3.56
T: + ¢ EI Full ms |

49.50-1000.

m/z= 47.50-1002.50

m/z Intensity Relative
136.0877 1307410.0 8.09
137.0963 2277857.0  14.09
138.1035 1262245.0 7.81
139.0761 1073287.0 6.64
141.0915 1333922.0 8.25
143.0858  504086.0 3.12
144.0790  877679.0 5.43
145.1012 1705408.0  10.55
147.0802  882178.0 5.46
147.1168 2176245.0/  13.47
148.0881  700857.0 4.34
149.0961 3681020.0  22.78
149.1328 3477182.0  21.52
151.1114 1620036.0  10.02
152.0834 1177466.0 7.29
152.1199 4027641.0  24.92
157.1013  421765.0 2.61
164.1187 3728994.0  23.07
165.1268 15808768.0  97.82
170.0947  552499.0 3.42
172.1248 1121612.0 6.94
173.0963  448122.0 2.77
173.1325 1604323.0 9.93
174.1394  850246.0)  5.26
175.1119| 1094531.0| 6.77
175.1483 9457408.0  58.52
177.1274' 7694308.0  47.61
179.1425  936407.0 5.79
187.1482 8422400.0/  52.11
189.1270  668618.0 4.14
190.1351 4152888.0/ 25.70
193.1584 2865493.0/ 17.73
202.1355  447793.0 2.77
202.1722  734303.0 4.54
203.1433  835344.0 5.17
205.1592) 1393440.0 8.62
221.1536  530443.0 3.28
230.1667 2290213.0,  14.17
233.1534 1894695.0  11.72
248.1769 2371656.0  14.67
308.1982| 558864.0! 3.46

50]

3/14/2017 2:36:47 PM

Theo.
Mass

136.
137.
138.
139,
141
143:
144
145.
147
147.
148.
149.
149.
151
152
152.
157.
1e64.
165.
170.
172,
173.
173
174.
175
175.
177.
179.
187.
189.
190.
193.
202.
202.
203.
205.
221.
230.
233.
248
308.

0883
0961
1039
0754

.0910

0855

.0781

1012

.0804

1168
0883
0961
1325
1117

.0832

1196
1012
1196
1274
0937
1247
0961
1325
1403
1117
1481
1274
1430
1481
1274
1352
1587
1352
1716
1430
1587
1536
1665
1536

L1771

1982

Delta
{mmu )

-0
0
-0

<57
=L
.38
.70
.48
.31
.88
.02
.23
.02
s i |
.01
«32
<31
.19
.34
+13
.87
.58
.94
212
o 7
.01
.90
.20
.19
.03
.54
.10
.41
15
.32
.24
.56
21
.49
.06
<18
.24
.21
.00

RDB Composition
equiv.
4.0 CoH120:
3.5CgH130:
3.0 CgH140:
3.5 CsH1102
2.5/CgH1302
Ci1Hi1
C7H1203
iCi1Hi3
CicH1101
Ci1His
Ci0H1201
Ci0H13 01
CiiHi7
CioHi1s01
CoH1202
Ci0Hi1601
Ciz2Hi3
C11 Hi16 01
C11H170:
CgHi1403
Ci3Hie
Ci1zH1301
CizHiv
CizHis
Ci2H1501
CizHio
Ci2H1701
.5/C12H19 01
.5 Ci4H1o
.5/ C1aH1701
.0 Ci3H1801
CizH21 01
Ci3Hi1801
CisHa22
Ci14Hi1901
Ci¢H2101
.5/C14H2102
.0 Ci1g6H220:
.5|C15H2102
.0/C16H24 02
5.0/C1gH2804

Lo UL oowmwoVvVo ouvwuLLowuLuouu

W W b bW W oW WL W Uwd s oo Wws o Wwds WwWws bse ;oD oy
U o oW

Figure S9. HREIMS spectrum of 2
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D:\data\ . \El-GYW-17161_AB-c1 VAU L 2DV L3 T

EI-GYW-17161_A6-cl#13-17 RT: 2.67-3.56 AV: 5
T: + ¢ EI Full ms [ 49.50-1000.50]
m/z= 47.50-1002.50

m/z Intensity [Relative Theo. Delta
Mass (mmu ) V.

60.0205 432127.0 Lo\ B | 60.02086 -0.05 1.0

93.0694 1544724.4 20.40 93.0699 -0.46 3.5

98.0730 31B7629.0 42.10 98.0726 0.39 2.0
103.0545 297438.2 3.93| 103.0542 0.23 55
105.0693| 2099195.2 27.72, 105.0699 -0.55 4.5
110.0732 2500401.0]| 33.02| 110.0726 0.56 3.0
117.0694 653039.8 8.62| 117.0699 -0.51 9.5
118.0769 317712.%6 4.20! 118.0777 -0.83 5.0
123.0813 1245173.6 16.44| 123.0804 0.87 3.5|Cs
129.0702 489965.2 6.47| 129.0699 0.34 6.5/C:
136.0878 324532.0 4.29 136.0883 -0.45 4.0|Caq 2 01
143.0854 608642.2 8.04| 143.0855 -0.14 6.5|C3 11
151.0956 208085.8 2.75%| 151.0965 -0.86 -0.5/CsH1504
152.0830 213075.8 2.81| 152.0832 -0.13 4.0{CoH1202
156.0927 113225.0 1.50| 156.0934 -0.60 7.0/Ci12Haz
161.0966 801827.0 10.59| 161.0961 0.46 5.5 C11H130:
167.1059 3817270.2 50.41 167.1067 -0.77 3.5|Ci10H1502
169.1018 114813.8 1.52) 169.1012 0.66 7.5|CiaH:
170.0938 473145.4 6.25| 170.0937 0.06 3.0{CsH1403
188.1191 367556.8 4.85| 188.1196 -0.43 6.0/C13H1601
205.1220 137400.2 1.81| 205.1223 -0.34 5.5|C1aH170
219.1380 161551.0 2.13| 219.1380 0.06 5.5|{C14H1902
227.1271 224370.6 2.96 227.1278 -0.10 3.5|C12H190¢
228.1505 377002.8 4.98| 228.1509 -0.32 7.0iC16H2001
231.1382 296679.0 3.92| 231.1380 D.21 6.5 CisH1902
306.1821 196542.6 2.60| 306.1826 -0.42 6.0/C1sH2604
324.1925 85932.8 1:13] 3241931 -0.63 5.0/{CieH280s

Figure S23. HREIMS spectrum of 3
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Figure S29. HMBC spectrum of 3 in Pyridine-ds
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Figure S33. HSQC spectrum of 3 in CDCl;
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D:\data\ \20170313_EI_GYW_17155_A10-c1

20170313 _EI_GYW_17155_A10-cl#14 RT: 2.93
T:+ ¢ EI Full ms [

m/z= 48.97-305.15

m/z

53.8829
65.0682
77.0376
78.0450
79.0534
81.0689
91.0539
92.0598
93.0697
94.0772
95.0490
95.0854
97.0641
103.0542
104.0619
105.0700
106.0762
107.0858
108.0932
115.0539
116.0608
117.0698
118.0771
119.0856
120.0924
121.0641
121.0990!
128.0616
129.0693
131.0854
132.0926
133.1007
134.1072
145.0995
147.1144
149.1302
159.1152
161.1313
162.1359
174.1404
175.1475
176.1554
177.1264
177.1584
178.1325
220.1467
238.1563

64807.0/
84032.0
247335.0
73103.0
213582.0
94523.0/
667827.0!
82496.0|
173903.0
66695.0
80060.0
71369.0|
164027.0
119827.0
96871.0
1771137.0
304681.0
172300.0
63622.0
215930.0
78897.0
276041.0
133675.0
2529713.0
1076952.0
97200.0
208183.0
105057.0!
111355.oi
147325.0
168591.0
207634.0
118488.0
72444.0
93710.0
87127.0
302662.0
535074.0
70403.0
163544.0
656547.0
939370.0
558096.0
124918.0
148181.0
133785.0
123536.0!

2.56
3.32|
5.78
2.89
8.44/
3.74

26.40
3.26
6.87
2.64
3.16!
2.82]
6.48
4.74
3.83

70.01

12.04
6.81
2.51
8.54
3.12

10.91
5.28

100.00

42.57
3.84
8.23|
4.15
4.40
5.82
6.66
8.21|
4.68
2.86
3.70
3.44

11.96/

21.15
2.78
6.46

25.95

3%.13

22.06
4.94
5.86
5.29
4.88

3/14/2017 10:00:59 AM

49.50-1000.50]

| Intensity |Relative| Theo.

Mass
54.0100
65.0386|
77.0386|
78.0464
79.0542
81.0699
91.0542
92.0621
93.0699
94.0777
95.0491
95.0855
97.0648

103.0542
104.0621
105.0699|
106.0777
107.0855
108.0934
115.0542
116.0621
117.0699
118.0777
119.0855
120.0934
121.0648/
121.1012
128.0621
129.0699
131.0855
132.0934
133.1012
134.1090
145.1012
147.1168
149.1325
159.1168
161.1325
162.1403
174.1403
175.1481
176.1560
177.1274
177.1638
178.1352
220.1458
238.1563

Delta

(mmu )
427,10
29.60
-1.00
-1.40
-0.78
~1.02
-0.35
«2.25
-0.18
-0.46
=0:i2
-0.10
-0.64
=01
-0.19
0.15
-1.52|
0.32!
-0.20!
-0.28
=127
-0.11
-0.58
0.09
-0.95
-0.69
-2.14
-0.48
-0.57
-0.15
=-0.73
-0.52
-1.76
~1.68
-2.41
-2.26
-1.59
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Figure S37. HREIMS spectrum of 4
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3.5|CsHs
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3.5/CeH7
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Figure $S39. "H NMR spectrum of 4 in Pyridine-ds at 500 MHz
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Figure S41. HSQC spectrum of 4 in Pyridine-ds
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Figure S43. HMBC spectrum of 4 in Pyridine-ds
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Figure S44. NOESY spectrum of 4 in Pyridine-ds
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D:\data\ . \EI-GYW-17156_A13-c1 3/14/2017 10:15:59 AM

EI-GYW-17156_Al13-c1#20 RT: 4.16
T:+ ¢ EI Full ms [ 49.50-1000.50]
m/z= 48.97-302.95

m/z Intensity Relative Theo. Delta RDB Compesition
Mass {mmu) equiv.
170.1097 33248.0 0.66/ 170.1090 0.65 1.05C13H1¢
171.1163{ 123536.0 2.44| 171.1168 -0.53 6.5(C13H1s
172.1238; 133719.0 2.64] 172.1247 -0.83 6.0/C13H1s
173.0957 azsoe.oJ 1.63] 173.0961  -0.39! 6.5/C12H1301
173.1323 4782749.0 94.50/ 173.1325 -0.17| 5.5(C13H17
174.1035 54800.0‘ 1.08| 174.1039] -0.41|  6.0|C12H140:
174.1373 1002071.0/ 19.80| 174.1403 -2.97 5.0/C13His
175.1114 486945.0 9.62| 175.1117 -0.35 5.5|C12H1501
176.1187 470617.0| 9.30| 176.1196 -0.89 5.0/C12H1601
177.0928 28091.0/ 0.56( 177.0910 1.83 5.5/C11H1302
177.1267 601659.0 11.89| 177.1274 -0.68 4.5/C12H17 01
178.0989 101216.0 2.00, 178.0988 0.11 5.0 Ci11H1402
179.1053/ 101875.0 2.01| 179.1067 21,39 4.5C11H1502
181.1211 120726.0 2.39| 181.1223 -1.22 3.5/C11H1702
183.1156 42510.0 0.84] 183.1168 =1.20 7.5|C14H1s

187.1101 36101.0 0.71! 187.1117 -1.60 6.5 C13H1501
189.1249 43014.0 0.85 189.1274 -2.44 5.5/C13H1701

190.1342 57192.0 1.13| 190.1352 -1.05 5.0/C13H1801
191.1416 975472.0 19.27| 191.1430 -1.41 4.5/C13H1901
192.1132 68670.0 1.36] 192.1145 =1.33 5.0/C12H1602
193.1209 47799.0 0.94 193.1223 -1.44 4.5/C12H1702

194.1286 39810.0 0.79 194.1301 =1.56 4.0{C12H1202
195.1385 26511.0| 0.52| 195.1380 0.58 3.5|C12H1902
201.1271 290569.0 5.74| 201.1274 -0.25 6.5[C14H17 01

207.1370 57367.0 1.13| 207.1380 -0.97 4.5 C13H1902
216.1498  325991.0 6.44 216.1509 -=1.09 6.0/C15H2001
217:.1559 80938.0 1.60 217.1587 -2.84 5.5{C1sH21 01

219.1372 228681.0 4.52| 219.1380 -0.73 5.5/C14H1902
234.1612 646715.0 12.78) 234.1614 -0.22 5.0/C15H2202
237.1487 137998.0 2.73| 237.1485 0.14 4.5/C1¢H2103
252.1703 149937.0 2.96| 252.1720 -1.70 4.0/C15H2403

Figure S45. HREIMS spectrum of 5
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 30.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisolopic Mass, Even Electron lons
30 formula(e) evaluated with 1 results within limits (up to 50 closest resulls for each mass)
Elements Used:
C 1-30 H: 140 0:1-5 Na:1-1 CEO0-1
SIPI Q-Tof micro 12:47:20,06-Mar-2017
Ag YAD19 201703030045
Q17-0271HR 22 (0.408) AM (Cen 4, 80,00, Ar,5000.0,303.15,1.00); Sm (Mn, 2x3.00); Sb (1,40.00 ); Cm (9:24) ‘ror-; MS EOSD.A
BBe+
100 2871622
%
ol e o DSBS e R ORIT2 | T | R — -
286,600 286.700 286.800 286.900 287.000 287100 287.200 287.300 287.400
Minisum: -1.5
Max imm 5.0 30.0 50.0
Wa alc. Mass nla P OBE i-FIT Formula
1622 787.1623 -0.1 0.3 45 na CIE HM4 08 Ma

Figure S59. HRESIMS spectrum of 6
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Figure S63. HSQC spectrum of 6 in CDCl;
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Figure S65. HMBC spectrum of 6 in CDCl;

42



B5 &0 i 0 B 3] 55 50 45 i a5 E) 5 n 15 1

Figure S67. "H NMR spectrum of 6 in Pyridine-ds at 400 MHz

43



= BE8 SERIga B = 8 HE wlialnese
& L EfdHangy ] 2 €¥ gEudwmEg
| e e i e | | N PPV B o

158

| T [N

T T T
m L) (]

Figure $68. 1*C and NMR DEPT spectra of 6 in Pyridine-ds at 100 MHz
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Figure S69. HSQC spectrum of 6 in Pyridine-ds
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Figure S70. '"H-'"H COSY spectrum of 6 in Pyridine-ds
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Figure S71. HMBC spectrum of 6 in Pyridine-ds
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Figure S72. NOESY spectrum of 6 in Pyridine-ds
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 30.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
13 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:1-30 H:1-40 O:1-4 Na:1-1
SIPI Q-Tof micro 13:04.04,06-Mar-2017
A15 YAOD19 201703030048
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Jde+
100 | 303.1564
%
oL e 2 seeny  seswr L m
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-1.5

50 300 500

Mass lalc. Mass nDa PPM i3 i-FIT Formula
3031564  303.1572 -0.8 -2.6 4.5 n/a Cl6 HM4 4 Ma

Figure S73. HRESIMS spectrum of 7
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Figure S74. FTIR spectrum of 7
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Figure S76. '°C and NMR DEPT spectra of 7 in MeOD at 100 MHz
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Figure S77. HSQC spectrum of 7 in MeOD

48



Lk

M
<

liHJIlI [

A
1

—

38

36

T

56 54

T

52 50 48 a6 44

42 40 38 36 34

iz 30

49

Figure S79. HMBC spectrum of 7 in MeOD

3.5

5.0

5.5



NOESY

—

F
N

[
-~
I
I
L
i
L

{ ) id T W T T —E e 'y N
g g = S g § = H8=34 =85 &
18 m 11 1] 111 SB 45 40 a5 ] 25 20 15 1

Figure S81. "H NMR spectrum of 7 in Pyridine-ds at 500 MHz

50



C5057P,

—msl -
— 8537

k]
2
_~B308
]
—4

4

Q2

4

i

®

Figure $82. *C and NMR DEPT spectra of 7 in Pyridine-dsat 125 MHz

B 1 P B W1 |

1 @
— 1) i
24 ° a
= o
= =] e = o @ 40
N -] -]
50
60
B o H
e
30
00
i
20
Q@
e © ]
= o
KD
L] 150

Figure S83. HSQC spectrum of 7 in Pyridine-ds
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Figure S84. '"H-'H COSY spectrum of 7 in Pyridine-ds
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Figure S85. HMBC spectrum of 7 in Pyridine-ds
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Figure S86. NOESY spectrum of 7 in Pyridine-ds
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D'\data\..\El-GYW-17159_A21-c1
EI-GYW-17159_A21-c1#16-19 RT: 3.34-4.00 AV: 4

T: + ¢ EI Full ms

m/z= 47.50-1002.50
Intensity Relative

m/z

55.0186
65.0378
67.0536
71.0516
77.0384
78.0458
79.0541
80.0611
84.0574
91.0540
92.0600
93.0693
94.0763
97.0657
98.0717

101.0589

103.0538
105.0692
106.0768
108.0795
111.0787
115.0537
117.0693

118.0766
119.0848
120.0908/

121.0869
129.0699
130.0772
131.0834
132.0918
137.0936
142.0768
143.0846
144.0919
147.1037
149.0586
157.1010
171.1157
172.1222
173.1298
174.1384
175.1340
215.141¢6
230.1653
233:1529
248.1761
251.1633
266.1879

299687.5
83582.5
183751.0|
168744.3!
244998.0
60955.5
329118.3/
64949.8
149448.3
517582.5
82940. 3|
344705.5
368566.3
285103.8
218277.0|
226617.5
71879.3
438098.3
201406.8
84706.3
115502.5
119552.3
182236.8|
85519.0
868817.3
181446.5
220873.0]
137131.3]
62217.5
247005.3
139128.3
83746.5
72861.3
176541.5
107317.3
175131.3
196830.3
166605.5
154222.0
83862.0
1101970.0!
983931.3|
276688.0
478638.8
63155.8
497370.0
114285. 3|
472938.3
65196.8

27.20
7.58
16.67
15.31)
22.23
5.53
29.87
5.89
13.56
46.97|
7.53
31.28
33.45
25.87
19.81
20.56
6.52
39.76
18.28
7.69
10.48
10.85
16.54/
7.76
78.84
16.47
20.04|
12.44
5.65
22.41
12.63
7.60
6.61
16.02
9.74
15.89
17.86
15.12
14.00
7.61|

100.00

89.29
25.11
43.43
5.73
45.13|
10.37,
42.92
5.92|

3/14/2017 22929 PM

[ 49.50-1000.50]

Theo.
Mass

55.0178
65.0386
67.0542
71.0491
77.0386
78.0464
79.0542
80.0621
84.0570
91.0542
92.0621
93.0699
94.0777
97.0648
98.0726
101.0597
103.0542
105.0699
106.0777
108.0781
111.0804
115.0542
117.0699

118.0777

119.0855
120.0934
121.0859
129.0699
130.0777
131.0855
132.0934
137.0961
142.0777
143.0855
144.0934
147.1016
149.0597
157:1012
171.1168
172.1247
173.1325
174.1403
175:1329
215.1430
230.16865
233.1536
248.1771
251.1642
266.1876

Delta
(mmu)

0.76

-0.74
-0.58

2.48
-0.19

-0.64
=0.12
-0.96

0.45
-0.26
-2.01
~:59
-1.43

0.92
=092
-0.85
-0.43
=0.65
-0.90

1.38
-1.71
-0.48
=0u:HT

-1.14

-0.73
=2.59
1.00
0.04
=053
s [
=1..57
-2.48
-0.95
=93
-1.47
2.16
-1.08
-0.14
=109
~2.41
-2.68
-1.94
1.16
=141
-1.20
-0.75
-0.95
-0.91
0.22

RDB Composition
equiv.
2L51Ca3RI D)
3.5/CsHs
2.5/CsH1
1.5(C4H70:
4.5/CgHs
4.0/CesHe
3.5|CgH7
3.0/CeHs
2,0/CsHsOq
C7H~?
C7Hs
C7Ho
C7Hio
iICeHaO1
CgH1001
Cs5HaO2
.5 CgH7
4.5 CgaHe
4.0/CsH1o
-1.0/C4H1203
2.5{C7H1101
6.5/CoH7
5.5/CaHs
5.0;C9H10
4.5;CQH11
4.0/CeH12
-0.5CsH1303
6.5 Ci0Hs
6.0 CioHio
5.5 CigHn1
5.0iCi0H12
3.5CoH1301
7.0/C11Hio
6.5 Ci1 Hiy
©.0iC11Hi2
0.5/C7Hi1503
5.5/CeHe02
6.5/Ci1zHi1a
6.5/C13H1s
6.0/Ci13H1e
5.5{Ci13Hit
5.0/Ci13His
0.5/CgH1303
6.5/C1sH1501
6.0{C16H2201
5.5{C15H2:02
5.0{C16H2402
4.5/Ci1sH2303
4.0 Ci16H2603
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Figure S87. HREIMS spectrum of 8
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Figure $S89. "H NMR spectrum of 8 in CDCl: at 600 MHz

55




Figure S91. HSQC spectrum of 8 in CDCl;
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Figure S93. HMBC spectrum of 8 in CDCl;
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Figure S95. "H NMR spectrum of 8 in Pyridine-dsat 500 MHz
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Figure S$96. °C and NMR DEPT spectra of 8 in Pyridine-dsat 100 MHz
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Figure S97. HSQC spectrum of 8 in Pyridine-ds
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Figure S99. HMBC spectrum of 8 in Pyridine-ds
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Figure S100. NOESY spectrum of 8 in Pyridine-ds
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 30.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 1-30 H:1-40 0O:1-4 Na: 141

SIPI Q-Tof micro 13:05:44,06-Mar-2017
A5 YAD19 201703030048
Q17-0269HR 19 (0.352) AM (Cen,4, 80.00, Ar,5000.0,287.16,1.00); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (13:34) TOF MS ES+
2.17e+004
100 | 303.1566
% |
N I 1 S —— S |
302.700 302.800 302.900 303.000 303.100 303.200 303.300 303.400
inimm: =]:6
Max mm: 5.0 30.0 50.0
Maat alc. Mass mDa PPM DeE i-FIT Formula

n'a 16 H4 4 Na

'S
o

103.1572 0.8 2.0

Figure S101. HRESIMS spectrum of 9
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Figure S102. FTIR spectrum of 9
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Figure S103. "H NMR spectrum of 9 in CDCL; at 600 MHz
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Figure S105. HSQC spectrum of 9 in CDCl;
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Figure S107. HMBC spectrum of 9 in CDCl;
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D\data\2017-HR\EI-17178-GTW_A12-c1 J24/2017 311919 PM

EI—J?I?B—GTH_ﬁlz—clilo RT: 4.13
T: + ¢ EI Full ms [ 49.50-800.50]
m/fz= 116.5837-310.8237

m/z Intensity Relative Theo. | Delta | RDB Compositic
| Mass | (mmu) equiv.

154.0625 134144.0 5.87| 154.0624| 0.03 4.0 Cs H1003
155.0721 220747.0 9.66| 155.0703 1.79 3.5|CeH1103
157.1021 730440.0 31.97| 157.1012| 0.941 6.5|Ciz2His

159.0793 332246.0 14.54 159.0304! —1.11| 6.5|C11H11 01
159.1166 631758.0! 27.65| 159.1168 -0.24/ 5.5|C12H1s

160.0863 149692.0 6.55| 160.0883 —1.95; 6.0!C11 H1201
161.0957 644832.0 28.22] 161.0961 -0.43]| 5-5}C11 H130:
161.1319 189106.0 8.28 161.1325 -0.63 4.5/Ci2 H17?

163.0761 282680.0 12.37| 163.0754 0.72 5.5/Ci10H1102
163.1119 751384.0 32.88] 163.1117 0.15 4.5/C11 H1501
164.0833 123576.0 5.41 164.0832 0.16 5.0/Ci0H1202
164.1197 403301.0 17.65| 164.1196 0.15 4.0 C11H1601
165.0917 391159.0 17.12| 165.0910 0.72 4.5/C10H1302
165.1284 821283.0 35.94| 165.1274 0.99 3.5|C11H1701
167.0709 266683.0 11.67| 167.0703 0.59 4.5/C5H1103
168.0789 729187.0} 31.91| 168.0781 0.85] 4.0 CsH1203
169.0854 163505.01 7.16| 169.0859 -0.52 3.5/C9oH1303
169.1010 128009.0, 5.60 169.1012 -0.13 7.5|Ci1aHis

171.1178 416761.0 18.24 171.11e8 0.96; 6.5 Ci3His

173.0952 311815.0 13.65| 173.0961| —0.935 6.5/C12H130:
174.1029 227108.0 9.94 174.103° -1.03! 6.0/C12H14 01
175.1111 836541.0] 36.61| 175.1117 -0.67| 5.5/Ci12H1501
177.0901 451293.01 19.75| 177.0910 -0.90 5.5/C11H1302
L TT 1265 250686.0 10.97| 177.1274 -0.89 4.5/C12H170:
178.0976 137517.0 6.02 178.0988 -1.23 5.0/C11H1402
179.1055 843640.0 36.92 179.1067 =1.15 4.5 C1:H1502
181.0848 259134.0 11.34 181.0859 =-1.14 4.5 C10H1303
181.1214 194246.0 8.50] 181.1223 -0.95 3.5/C1:H1702
185.0950 224409.0 9.82 185.0961 -1.08 7.5/C13H1301
186.1036 133181.0 5.83 186.1039 -0.27 7.0/ C13H140:
187.1129 862786.0 37.76] 187.12117 1.19 6.5 C13H1501
188.1176 193057.0 8.45 188.1196 -1.96 6.0 C13H1601
189.0917 117344.0| 5.14| 189.0910 0.65] 6.5/ C12H1302
189.1293  354860.0 15.53| 189.1274 1.95| 5.5/Ci13H17,01
191.1082, 273300.0 11.96| 191.1067 1.59] 5.5|C12H1502
193.0876 162477.0 7.11] 193.0859 3713 5.5/C11: H1303
194.1311 21952"«'.0| 9.61| 194.1301 0.99 4.0 Ci12Hi802
195.1031 136778.0| 5.99| 195.1016 1.53 4.5/C11 Hi503
200.1185 137453.0 6.021 200.1196 -0.09 7.0/C14H1501
203.1067 315670.0 13.82, 203.1067 0.06 6.5|C13H1502
205.1212 543742.0 23.80] 205.1223 -1.09 5.5/C13H1702
207.1365 1€8837.0 7.39 207.1380 -1.47 4.5 C13H1202
217.1215 662082.0 28.98| 217.1223 -0.83 6.5 Ci14H1702
221.1168 188111.0 8.23| 221.1172 -0.43 5.5/C13H1703
221.1523 270666.0 11.85| 221.1536 -1.26 4.5 C153H2102
235.1345 327716.0 14.34] 235.1329 1.59 5.5 Ci14H1903
245.1173 380365.0 16.65| 245.1172 0.08 7.5/ Ci15H:1703
249.1483 342300.0 14.98| 249.1485 -0.19 5.5 CisH2103
261.1486 184738.0 8.09| 261.1485 0.12 6.5/Ci16H2103
264.1347 218081.0] 9.54| 264.1356 -0.88 6.0 CisHz2004
278.1532 2284894.0I 100.00! 278.1513 1.97| 6.0 Ci16H2204
296.1623 124379.0| 5.44| 296.1618! 0.45| 5.0/C16H24 05

Figure S109. HREIMS spectrum of 10
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Figure S110. FTIR spectrum of 10
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Figure S111. '"H NMR spectrum of 10 in CDCl; at 600 MHz
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Figure S113. HSQC spectrum of 10 in CDCl;
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Figure S114. 'H-"H COSY spectrum of 10 in CDCl;
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Figure S115. HMBC spectrum of 10 in CDCl;
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Figure S116. NOESY spectrum of 10 in CDClj

Current Dats Parameters

syz-all

SIP1 Q-Tof micro 15:00:34,28-Feb-2017
AT YA019 201702270148
Q17-0274 1 (0.056) Cm (1) TOF MS ES+
100 34115 ] 744
|
| 30518
|
L] aEE
1 34317
306.19
128.95 |3“ -
g 1 65929
76.08 2421329101 | 437.23
0 - 81 [ : = P P A P — A LR E— T
Q17-0274N 1 (0.186) Cm (1) TOF MS ES-
100 St 583
1
- 353,30 6356
319.30 355,30 63760
!
28131 o
75.08 19818 21928 4n08 335,08 356 30 e soron 513,11 IBHB?
137.06 ! [0 e 547.10 88811 T19.44
0 = TR miz
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Figure S117. ESIMS spectrum of 11
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Elemental Composition Report

Single Mass Analysis
Tolerance = 10.0 PPM /
Element prediction: Off

Number of isotope peaks used for I-FIT = 3

DBE: min =-1.5, max = 50.0

Monoisotopic Mass, Even Electron lons
28 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
Elements Used:

Page 1

C 1-30 H:1-40 O:1-4 Na:1-1 CL 01
SIP Q-Tof micro 10:31:34,23-Mar-2017
Al YAD19
Q17-0395HR1 102 (1.881) AM (Cen,4, 80.00, Ar,5000.0,383.16,1.00); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (99:108) TOIi I:ﬁ?S EGSE;%
JdLet
100 341.1521
%
0 —_— - — ———r mfz
340.900 341.000 341.100 341.200 341.300 341.400
Mirimm: 1.5
Max imum [ 10. 50.0
Mz a Mass mila FFM DBE i-FIT Formula
! 41,1517 1 11.5 Va 2 N
41,1498 5 Va M Na CI
Figure S118. HRESIMS spectrum of 11
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Figure S119. FTIR spectrum of 11
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Figure $120. "H NMR spectrum of 11 in Pyridine-ds at 400 MHz
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Figure S121. °C and NMR DEPT spectra of 11 in Pyridine-ds at 100 MHz
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Figure S122. HSQC spectrum of 11 in Pyridine-ds
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Figure S123. 'H-'H COSY spectrum of 11 in Pyridine-ds
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Figure S125. NOESY spectrum of 11 in Pyridine-ds
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Figure S126. ESIMS spectrum of 12

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Nurnber of isotope peaks used for i-FIT = 3

Meonoisotopic Mass, Even Electron lons

33 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:1-30 H:1-40 0O:1-5 Na 1-1 CIL0-1

SIPI Q-Tof micro
Ad YA019
Q17-0394HR 58 (1.074) AM (Cen.4, 80.00, Ar,5000.0,341.15,1.00); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (58:61)
o 383.1584
Yo
c E— S— e —p—————— e ——p—— ey A ———e ey e —p—y—————
382 800 382.900 383.000 383.100 383.200 383.300
I i -1:5
Mas m 5.0 10,0 50.0
Wa “alc. Mass nlla PP [BE i-FIT Formula
383,1584  383.16010 -1 4.4 3.5 n/a Cig H9 05 Na Cl

Figure S127. HRESIMS spectrum of 12
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Figure S128. FTIR spectrum of 12

O LET
O0H L5

004091 ﬁ

_ ‘I“\_AAH._.Ill | ') M A l""'J-\u\_,.M»Al

L

L ovy
B0l

Feez
Fez

B8

Fom

Fem

Fwm

Fam

=00

Fat

35

4l

45

50

55

65

T

15

B0

B85

Figure S129. '"H NMR spectrum of 12 in Pyridine-ds at 400 MHz
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Figure $130. *C and NMR DEPT spectra of 12 in Pyridine-ds at 100 MHz
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Figure S131. HSQC spectrum of 12 in Pyridine-ds
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Figure S132. 'H-'H COSY spectrum of 12 in Pyridine-ds
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Figure S133. HMBC spectrum of 12 in Pyridine-ds
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Figure S134. NOESY spectrum of 12 in Pyridine-ds
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Figure S135. ESIMS spectrum of 13
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Elemental Composition Report

Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
lement prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisoiopic Mass, Even Eieciron ions
20 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)
Elements Used:

Page 1

C:1-30 H:1-40 0:1-3 Na:1-1 CL 041
SIPI Q-Tof micro 10:52:24,23-Mar-2017
A7 YA019
Q17-0395HR 37 (0.685) AM (Cen.4, 80.00, Ar,5000.0,383.16,1.00); Sm (SG, 2x3.00); Sb (1.40.00 ); Cm (6:40) TOF MS ES+
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Figure S136. HRESIMS spectrum of 13
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Figure S137. FTIR spectrum of 13
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81



LAl |

(883

S Y VR A W S

- i

- -
. - _m
- L . Lo
2naid ; 3 —w
s
Ed

.

rm
o el
4
00
-0
. o
e

T
=
=1

B g 88 aasaa8a

Figure S140. HSQC spectrum of 13 in Pyridine-ds
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Figure S141. 'H-"H COSY spectrum of 13 in Pyridine-ds
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Figure S143. NOESY spectrum of 13 in Pyridine-ds
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Figure S149. 'H-"H COSY spectrum of 14 in Pyridine-ds
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Figure S151. NOESY spectrum of 14 in Pyridine-ds
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Figure S156. HMBC spectrum of 14 in CDCl;
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Figure S157. NOESY spectrum of 14 in CDCl3
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Figure S158. HREIMS spectrum of 15
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Figure $160."H NMR spectrum of 15 in CDCl; at 500 MHz
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Figure S162. HSQC spectrum of 15 in CDCl;
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Figure S161. *C and NMR DEPT spectra of 15 in CDCl; at 100 MHz
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Figure S163. 'H-'"H COSY spectrum of 15 in CDCl;
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

14 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:1-40 H:1-50 0O:1-4 Na: 11

SIPI Q-Tof micro 14:42:28,14-Mar-2017
A22 YAD19
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100 ‘ 303.1576
!
%
[ 302.9385
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Figure S166. HRESIMS spectrum of 16
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Figure S168. '"H NMR spectrum of 16 in CDCl; at 500 MHz
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Figure S170. HSQC spectrum of 16 in CDCl;
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Figure S172. HMBC spectrum of 16 in CDCl;
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Figure S174. Structures and populations of the low-energy BO7D/TZVP PCM/MeCN
conformers (> 1%) of (1R,4R,6S,9S,10S)-1.
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Figure S175. Structures and populations of the low-energy BO7D/TZVP PCM/MeCN
conformers (> 1%) of (1R,4S,6S,9S,105)-5.
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Figure S176. Structures and populations of the low-energy BO7D/TZVP PCM/MeCN
conformers (> 1%) of (1R,4S,6S,9S,10S)-6.
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Figure S177. Structures and populations of the low-energy CAM-B3LYP/TZVP
PCM/MeCN conformers (> 1%) of (1R,4S,6R,7R,8R,9R,10S)-9.

Figure S178. Structures and populations of the low-energy BO7D/TZVP PCM/MeCN
conformers (> 1%) of (1R,4S,6R,7S,10S)-14.
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Analysis of splenocytes proliferation, apoptosis and T cell subtypes

Splenocytes (2x10° cell/ml) from C57BL/6 mice were incubated with compounds
for 24 h. The cells were collected and washed with PBS, and then samples were
immediately detected by a FACScan flow cytometer (BD, USA) for apoptosis.

To investigate the effects of compounds on the differentiation of T cell subtypes.
The cells were collected and stained with PE-CD3, FITC-CD4 and Percp/cy5.5-CDS,
respectively. The percentage of CD3+T, CD4+T, and CD8+T cells was analyzed by
flow cytometry.
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Figure S179. Effects of the compounds 1-16 on the Cell Viability by CCK-8 assay.
Splenocytes were incubated with compounds for 24 h. The values are presented as
means+S.D. (n=3). *P<0.05 and **P<0.01.
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Figure S180. Effects of compounds 1-16 on the apoptosis of splenocytes by Annexin
V-FITC/PI staining. Splenocytes were incubated with compounds (3uM) for 24 h. The

apoptosis of splenocytes was analyzed by flow cytometry. The values are presented as
means+S.D. (n=3). *P<0.05 and **P<0.01.
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Figure S181. Effects of compounds 1-16 on the proliferation of CD3+T. Splenocytes

103



were incubated with compounds (3uM) for 24 h using Con A as a positive control
(Sug/mL). The cells were collected and stained with PE-CD3. The percentage of
CD3+T was analyzed by flow cytometry. The values are presented as means+S.D.
(n=3). Significant differences with Con A group were designated as *P<0.05 and
**P<0.01.
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Figure S182. Effects of compounds 1-16 on the proliferation of CD3+T. Con
A-stimulated (5pug/mL) splenocytes were incubated with compounds for 24 h. The
cells were collected and stained with PE-CD3. The percentage of CD3+T was
analyzed by flow cytometry. The values are presented as means=S.D. (n=3).

Significant differences with Con A group were designated as *P<0.05 and **P<0.01.
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Figure S183. Effects of compounds 1-16 on the differentiation of T cell subtypes.
Con A-stimulated splenocytes were incubated with compounds for 24 h. The cells
were collected and stained with FITC-CD4 and Percp/cy5.5-CDS8. The percentage of
CD4+T and CD8+T cells was analyzed by flow cytometry. The values are presented
as means+S.D. (n=3). Significant differences with Con A group were designated as
*P<0.05 and **P<0.01.
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Table S1. 'H and *C NMR Data for compounds 3, 5 and 6 (in CDCls, J in Hz)

3 5 6
o0H (mult., J in Hz) oC SH (mult., J in Hz) oC SH (mult., J in Hz) oC

1 1.78 ddd 10.9, 10.7,2.43 432 1.75 ov 434 129 ov 46.2
o l1.43 ov o 1.46 ov

2 23.1 232 148 ov 20.9
B 1.29 ov B 1.34 ov
o1.52ddd 13.8, 13.5,4.2 o1.55ddd 13.513.2,4.2 o 1.38 ov

3 39.5 39.5 39.3
B 1.65ddd 13.8,3.2,3.1 B 1.66 ov B 1.79-1.68 ov

4 - 70.1 - 70.1 - 69.8
al.25ov al.25o0v o 1.79-1.68 ov

5 45.3 45.4 69.8
B 1.73 ddd 13.3, 3.0, 3.0 B1.72 ov B 1.21 ov

2.38 dddd 13.0, 11.5, 5.7,

6 2.23dddd 13.0,11.7,5.2, 3.0 33.7 2.21 ov 33.8 55 35.0
5.35o0v 130.7 5.37-5.35ov 1309 5.38dd 10.2,2.5 131.1
5.350ov 133.7 5.37-5.350v 133.7 5.62dd 10.1,2.9 130.9
- 73.9 - 73.8 - 84.9

10 - 57.0 - 571 - 37.65

11 1.23s 31.7 1.23s 31.7 1.25s 31.8

12 1.11s 27.3 1.13s 274 142s 26.0

13 1.32s 11.9 1.31s 125 098s 14.6

14 - 2114 - 213.0 1.79-1.68 ov 26.6
a?2.75 (dt, 18.5, 6.0) a2.73ddd 19.8,9.5,7.3

15 40.7 2.26s 30.7 27.4
b 3.19 (dt,18.5, 6.0) b2.64ddd 19.8,9.2,3.3
a4.31(dt, 11.1,6.0)

16 59.7 172.4
b4.36 (dt, 11.1, 6.0)

17 171.1

18 2.01s 21.0

500 MHz for '"H NMR and 100 MHz for *C NMR
Table S2. 'H and *C NMR Data for compounds 7, 8 and 14 (in CDCls, J in Hz)
7 8 14°
oH (mult., J in Hz) oC OoH (mult., J in Hz) oC oH (mult., J in Hz) oC
1 1.84-1.73 ov 429  2.09 ov 39.8 1.74-1.62 ov 41.2
o 1.84-1.73 ov a2.13 ov al.08m
2 26.2 22.8 22.1
B 1.58 ov B 1.29 ov B 1.74-1.62 ov
o l.51 ov o 1.70 ov al3lm
3 39.7 394 38.0
B 1.84-1.73 ov B 2.47 ov B 1.74-1.62 ov
4 70.4 69.7 69.0
o 1.51dd 15.0,10.0 ol.73 ov ol.13ov
5 45.6 61.2 43.6
B 1.84-1.73 ov p1.32dd 13.2,13.2 B 2.28 ddd 13.8, 3.6, 3.6
6 2.44dddd 13.1,104,2.8,2.5 362 224m 34.1 1.74-1.62 ov 36.9
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10
11
12
13
14

15

16

5.44.dd 10.2,2.5 132.2
5.58.dd 10.1, 3.0 132.4

86.5

434
1.26's 31.6
1.66 s 27.7
0.91s 15.4
4.03dd 8.6,1.7 68.9
@2.72dd 194, 1.6

40.4
B3.27dd 19.4,8.5

174.3

549dd9.8,1.8
5.35dd9.8,2.6
1.22s

1.26 s

0.99s

4.09dd 12.7, 4.0

134.3
131.8
77.4
42.9
31.7
18.6
15.1
75.4

0 2.00 dddd 12.6, 12.6, 12.6, 5.6

B1.70dddd 12.4,4.1,2.8,1.3
03.85ddd 11.9,5.5,1.3
B3.73ddd 12.3,12.1,2.9

31.0

61.2

3.85ddd 8.4,2.1,1.4
557d1.4

1.26s
1.57t1.7
1.13s

2.07s

73.6
128.3
138.4
57.6
31.8
19.7
15.7
211.6

25.6

3500 MHz for '"H NMR and 100 MHz for '*C NMR; *400 MHz for "H NMR and 100 MHz for *C NMR

Table S3. 'H and '*C NMR Data for compounds 16 (in CsDsN, J in Hz)

ou oc

1 1.55 ov 48.8
20 1.60, ov

28 1.02, ov 29.6
3o0 1.03, ov

3 1.66, ov 36.1
4 1.36,m 33.2
500 0.81, ov

5 2.67,0v 40.3
6 3.10,ov 44.8
7 3.97,dd (9.6, 1.0) 75.2
8 4.51,d(1.0) 90.1
9 - 79.5
10 - 50.0
11 0.89,d(6.5) 23.3
12 145,s 254
13 1.17,s 12.1
14 - 187.9
15 5.35,d(8.5) 99.6
16 10.43,d(8.5) 189.1

500 MHz for "H NMR and 125 MHz for *C NMR

Table S4. Boltzmann populations and optical rotations of the low-energy conformers
of (1R,4R,65,95,10S5)-1 computed at various levels for the B3LYP/6-31G(d) in vacuo

optimized MMFF conformers.

‘ Conformer ‘ Boltzmann population B3LYP/TZVP

BH&HLYP/TZVP ‘ PBEO/TZVP
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Conf. A 44.68 % 30.37 15.40 30.56
Conf. B 32.73 % -57.02 -67.64 -57.03
Conf. C 8.50 % -32.57 -41.80 -33.08
Conf. D 6.68 % 53.31 41.60 53.43
Conf. E 2.74 % 16.03 0.04 13.74
Conf. F 2.71 % -75.04 -55.67 -73.31
Average N/A -6.01 -17.89 -5.98

Table S5. Boltzmann populations and optical rotations of the low-energy conformers
of (1R,4R,65,95,105)-1 computed at various levels for the B97D/TZVP PCM/MeCN
optimized MMFF conformers.

Boltzmann CAM-B3LYP/TZVP
Conformer . B3LYP/TZVP | BH&HLYP/TZVP PBEO/TZVP
population
Conf. A 34.44 % 76.32 52.94 59.55 76.58
Conf. B 28.83 % -32.86 -50.04 -45.43 -34.08
Conf. C 14.32 % -93.46 -67.81 -79.93 -90.64
Conf. D 5.65% 26.35 5.68 13.44 23.98
Conf. E 3.65% -140.44 -114.12 -129.99 -138.11
Conf. F 2.25% -76.04 -43.75 -56.34 -72.62
Conf. G 1.82% 90.82 75.47 80.66 92.11
Conf. H 1.76 % -27.77 -40.89 -38.21 -28.31
Confl 1.50 % -20.61 -30.88 -27.53 -21.25
ConfJ 1.09 % 37.61 14.00 20.99 35.20
Average N/A -0.69 -10.90 -9.10 -0.53

Table S6. Boltzmann populations and optical rotations of the low-energy conformers
of (1R,4R,65,95,105)-1 computed at various levels for the CAM-B3LYP/TZVP
PCM/MeCN optimized MMFF conformers.

Boltzmann CAM-B3LYP/TZVP
Conformer . B3LYP/TZVP | BH&HLYP/TZVP PBEO/TZVP
population
Conf. A 40.64 % 70.33 47.08 53.69 70.27
Conf. B 25.45 % -44.11 -61.48 -56.57 -45.39
Conf. C 8.92 % 86.01 69.89 75.37 86.72
Conf. D 8.68 % 22.43 2.69 10.31 19.83
Conf. E 5.86 % -24.94 -36.87 -32.64 -25.99
Conf. F 1.99 % -85.30 -63.12 -73.18 -82.92
Conf. G 1.02 % -34.53 -47.23 -44.60 -35.39
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Conf. H 0.99 % -70.96 -41.68 -52.90 -68.12
Confl 0.97 % 14.56 -6.84 -0.51 13.14
Average N/A 24.23 5.90 11.31 23.68

Table S7. Boltzmann populations and optical rotations of the low-energy conformers
of (1R,45,65,95,105)-5 computed at various levels for the B3LYP/6-31G(d) in vacuo
optimized MMFF conformers.

Conformer Boltzmann population B3LYP/TZVP BH&HLYP/TZVP PBEO/TZVP
Conf. A 45.52 % -26.25 -38.94 -26.28
Conf. B 32.60 % -51.33 -59.16 -50.64
Conf. C 6.68 % 5.31 -5.83 4.77
Conf. D 6.15% -60.75 -65.38 -59.71
Conf. E 5.10% -15.46 -22.81 -15.52
Conf. F 1.48 % -97.93 -82.33 -96.59
Conf G 1.29 % -75.58 -63.60 -74.60
ConfH 1.18 % -25.21 -29.56 -24.92
Average N/A -35.57 -44.97 -35.30

Table S8. Boltzmann populations and optical rotations of the low-energy conformers
of (1R,45,65,95,105)-5 computed at various levels for the B97D/TZVP PCM/MeCN
optimized MMFF conformers.

Boltzmann CAM-B3LYP/TZVP
Conformer . B3LYP/TZVP | BH&HLYP/TZVP PBEO/TZVP
population
Conf. A 30.27 % -3.00 -17.24 -12.69 -2.86
Conf. B 28.51 % -3.88 -18.96 -13.54 -3.33
Conf. C 26.23 % 20.35 -0.88 5.19 20.05
Conf. D 524 % -92.37 -73.01 -85.62 -89.88
Conf. E 4.71 % -68.77 -54.68 -66.78 -66.85
Conf. F 1.87 % 15.28 7.40 10.82 16.02
Conf. G 1.67 % 14.16 5.45 9.67 15.27
Conf. H 1.50 % 36.59 22.25 27.07 36.98
Average N/A -3.68 -16.69 -13.20 -3.30
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Table S9 Boltzmann populations and optical rotations of the low-energy conformers of
(1R,45,65,95,105)-5 computed at various levels for the CAM-B3LYP/TZVP
PCM/MeCN optimized MMFF conformers.

Boltzmann CAM-B3LYP/TZVP
Conformer . B3LYP/TZVP | BH&HLYP/TZVP PBEO/TZVP
population
Conf. A 35.05 % 7.45 -12.94 -7.17 6.94
Conf. B 33.51 % -18.61 -32.27 -27.40 -18.13
Conf. C 921 % -19.13 -31.52 -27.80 -18.95
Conf. D 7.61 % 29.81 14.60 19.78 29.69
Conf. E 7.37 % 5.70 -3.34 0.99 6.42
Conf. F 2.56 % -97.40 -77.80 -89.97 -95.74
Conf. G 2.52 % -72.65 -58.96 -70.33 -71.70
Conf. H 2.17% 5.13 -2.67 0.60 5.60
Average N/A -6.92 -20.93 -16.75 -6.80

Table S10 Boltzmann populations and optical rotations of the low-energy conformers
of (1R,4S,6R,7S,105)-14 computed at various levels for the B3LYP/6-31G(d) in vacuo
optimized MMFF conformers.

Conformer Boltzmann population B3LYP/TZVP BH&HLYP/TZVP PBEO/TZVP
Conf. A 42.06 % -103.56 -66.97 -100.65
Conf. B 36.46 % -125.02 -88.01 -122.65
Conf. C 420 % -143.02 -106.64 -140.85
Conf. D 3.44 % -127.68 -89.73 -124.95
Conf. E 3.05% -58.35 -31.21 -57.45
Conf. F 243 % -83.47 -53.66 -82.97
Conf G 241 % -122.41 -86.48 -119.67
ConfH 2.13% -160.04 -137.19 -161.84

Conf1 1.61 % -151.48 -127.42 -152.55
Average N/A -114.68 -78.88 -112.30

Table S11 Boltzmann populations and optical rotations of the low-energy conformers
of (1R,4S,6R,7S,10S5)-14 computed at various levels for the B97D/TZVP PCM/MeCN

optimized MMFF conformers.

Boltzmann CAM-B3LYP/TZVP
Conformer . B3LYP/TZVP | BH&HLYP/TZVP PBEO/TZVP
population
Conf. A 23.15% -137.81 -91.95 -98.75 -134.02
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Conf. B 21.13 % -117.30 -73.82 -80.32 -113.52
Conf. C 19.55 % -135.13 -90.75 -96.65 -131.63
Conf. D 8.43 % -107.35 -69.95 -74.52 -106.00
Conf. E 6.56 % -86.49 -51.38 -55.66 -85.14
Conf. F 5.55% -107.95 -70.85 -74.99 -106.75
Conf. G 4.45 % -157.15 -112.01 -119.32 -153.58
Conf. H 349 % -137.49 -94.42 -101.54 -133.88
Confl 346 % -155.27 -110.99 -117.70 -151.87
Conf'J 1.01 % -133.73 -111.16 -115.32 -135.41
Average N/A -126.41 -83.76 -89.80 -123.29

Table S12 Boltzmann populations and optical rotations of the low-energy conformers
of (1R,4S,6R,75,105)-14 computed at various levels for the CAM-B3LYP/TZVP
PCM/MeCN optimized MMFF conformers.

Boltzmann CAM-B3LYP/TZVP
Conformer lai B3LYP/TZVP | BH&HLYP/TZVP PBEO/TZVP
population
Conf. A 2545 % -125.73 -79.86 -87.63 -121.82
Conf. B 24.61 % -145.44 -97.63 -105.22 -141.59
Conf. C 9.05 % -165.77 -117.76 -126.41 -161.95
Conf. D 8.62 % -145.66 -99.94 -108.58 -141.86
Conf. E 8.03 % -95.98 -57.55 -63.62 -94.29
Conf. F 7.17 % -119.19 -77.74 -84.15 -117.46
Conf. G 6.07 % -146.26 -97.30 -105.64 -142.17
Conf. H 2.51% -165.14 -116.74 -125.77 -161.23
Confl 2.30% -117.03 -75.55 -82.25 -115.22
ConfJ 1.63 % -131.94 -107.36 -112.74 -133.14
Conf K 1.60 % -150.49 -123.46 -128.81 -151.74
Average N/A -135.90 -90.80 -98.41 -132.57
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