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1. Spectroscopic data

Table S1 'H (500 MHz) and *C NMR (125 MHz) data of compounds 13, 17 and

20 (CDCl3,0 in ppm, J in Hz)

no. 13 17 20
dc on dc o dc On

1 42.6 1.99,dd (13.6,7.2) 46.6 3.10,dd (15.1, 7.9) 49.2  2.34, overlapped;
1.32,dd (13.6, 11.1) 1.41,dd (15.1, 10.3) 1.70, dd (16.3, 14.0)

2 36.7 2.49, m 38.6 2.19, m 38 2.33, overlapped

3 83.3 4.92,dd (7.6, 6.9) 82.8 5.30,d (10.3) 80.9  5.60,dd (4.3,3.7)

4 44.9 3.20,dd (9.6, 7.6) 43.1 3.26,dd (10.3, 7.6) 50.2  2.90,dd (8.6,4.3)

5 121.2 5.54,d(9.6) 137.0 6.76, d (7.6) 1404 7.00,d (8.6)

6 138.6 / 134.5 / 138 /

7 73.8 5.02,dd (9.1, 3.2) 195.7 / 199.5 /

8 414 2.89,dd (13.8,9.1) 50.2 4.50,d (15.1) 36.3 3.28,dd (12.7, 1.8)
2.76,dd (13.8,3.4) 3.02,d (15.1) 2.44,dd (12.7,10.1)

9 207.7 / 205.2 / 77.5  4.87,dd (9.9, 1.8)

10 51.2 / 49.9 / 40.1 /

11 132.8 5.33,d(15.8) 137 5.51,d(15.9) 1384 5.13,d(16.0)

12 132.9 5.56,dd (15.8, 8.8) 133.2 5.30,dd (15.9, 10.1) 128.8 5.67,dd (15.9, 8.9)

13 39.6 2.35, m 39.1 249, m 39.8 2.35, overlapped

14 79.2 4.99,d (8.7) 75.7 5.89,d(1.2) 81.5 5.01,d (2.9)

15 84.8 / 92.4 / 845 /

16 18.3 1.13,d (6.8) 19.2 0.91,d (7.0) 145  0.98,d(7.3)

17 17.8 1.71,d (1.1) 12.3 1.83,s 12.4 1.84,s

18 214 1.11,s 25.8 1.15,s 199  093,s

19 243 1.18, s 22.1 1.32,s 24.0 1.17,s

20 19.3 0.98, d (6.8) 21.1 1.18,d(7.1) 26.1 0.93,d(6.1)

I 165.9 / 165.6 / 1659 /

2' 130.4 / 130.3 / 130.1 /

3.7 129.5 7.91,dd (7.1, 1.3) 129.4 7.91,d (7.3) 129.9 8.04,d(7.3)

4'.6' 128.4 7.38,t(7.8) 128.6 7.42,t(7.7) 128.7 7.45,t(7.7)

5' 133.1 7.52,t(7.4) 134.4 7.55,t(7.4) 1332  7.56,t(7.5)

7- 169.7 /

OAc 20.7 1.63,s

9- 170.5 /

OAc 21.2  2.06,s

14- 171.0 / 170.1 170.7 /

OAc 21.2 2.17,s 21.6 223,s 21.0  2.23,s

15- 170.1

OAc 25.2 2.15,s
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Figure S1 1H NMR spectrum of 1 (500 MHz, CDCls)
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Figure S3 HSQC spectrum of 1
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Figure S5. HMBC spectrum of 1
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Figure S6 ROESY spectrum of 1
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Figure S7T HRESIMS report of 1

Spectrum from zq.wiff (sample 1) - ZQ-47H, +TOF MS (100 - 1000) from 0.093 min, noise filtered (noise multiplier = 1.5), Gaussian smoothed (3.0 points)
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Figure S8 'H NMR spectrum of 2 (500 MHz,)
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Figure S9 *C and DEPT 135 NMR spectra of 2 (125 MHz, CDCls)
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Figure S10 HSQC spectrum of 2
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Figure S11 'H-'H COSY spectrum of 2
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Figure S12 HMBC spectrum of 2
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Figure S13 ROESY spectrum of 2
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Figure S14 HRESIMS report of 2

Spectrum from 2a-47i wif (sample 1] - 3, +TOF WS (1 BE)

51613

e ntensiy (o 743531

a0 76288

o Y. S " oy — " ot PO B | B N A, N sdlan .V - " A -
EQ Ed EJ Ed EJ EJ EJ Ed E3 EJ ED E3 EJ EZ EJ EJ EJ El EJ EJ EX EJ EJ
Wass/Charge. Da

Found elemental compositions M5 Detsts {MSWS Dutae | Compour Deale

T ke ot e [r—————

W i mn A0n A5, MW NSUS (7| crecste e o s
fon Peak Use m/z % Intensity  Width

Bl coos  [wsiezfoo [22] 1 ]| s Tt oow

0%
w0
0

Eemens o

Elements to | C20H2606 0%

Mass tolerance (ppm) 0 10%

Insiy wersnce (3)[10

“Ciheerosons gesterhan 0 lonype: [isNals <)/ 2aforalios

(e} .
“H

Chemical Formula: C,oH»50¢
Exact Mass: 362.17

S12



Figure S15 'H NMR spectrum of 3 (500 MHz, CDCl3)
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Figure S16 '*C NMR spectrum of 3 (125 MHz, CDCls)
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Figure S17 HSQC spectrum of 3
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Figure S18 'H-'H COSY spectrum of 3
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Figure S19 HMBC spectrum of 3
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Figure S20 ROESY spectrum of 3
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Figure S21 HRESIMS report of 3
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Figure S22 'H NMR spectrum of 4 (500 MHz, CDCls)
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Figure S23 3C NMR spectra of 4 (125 MHz, CDCl3)
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Figure S24. HSQC spectrum of 4
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Figure S26 HMBC spectrum of 4
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Figure S27 ROESY spectrum of 4
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Figure S28 HRESIMS report of 4
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Figure S29 'H NMR spectrum of 5 (500 MHz, CDCls)
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Figure S31 HSQC spectrum of 5
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Figure S33 HMBC spectrum of 5
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Figure S35 HRESIMS report of 5
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Figure S38 HSQC spectrum of 6
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Figure S40 HMBC spectrum of 6
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Figure S42 HRESIMS report of 6
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Figure S43 'H NMR spectrum of 7 (500 MHz, CDCls)
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Figure S44 13C NMR spectrum of 7 (125 MHz, CDCl3)
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Figure S45 HSQC spectrum of 7
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Figure S47 HMBC spectrum of 7
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Figure S49 HRESIMS report of 7
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Figure S46 'H NMR spectrum of 13 (500 MHz, CDCls)
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Figure S48 'H NMR spectrum of 17 (500 MHz, CDCl3)
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Figure S49 13C NMR spectrum of 17 (125 MHz, CDCls)
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Figure S52 13C NMR spectrum of 20 (125 MHz, CDCls)
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2. Computational details for 1 and 2

Conformation search based on molecular mechanics with MMFF94s force fields were
performed for 1 and 2 each affording seven and six stable conformers with distributions
higher than 5%?23, respectively. All these conformers were further optimized by the
density functional theory method at the B3LYP/6-31G(d) level in Gaussian 09 program
package®, leading to six conformers for 1 and four conformers for 2 within a 3 kcal/mol
energy threshold from global minimum, respectively (Tables S2 and S3). Conformers
were subjected to theoretical calculation of ECD using time-dependent density
functional theory (TDDFT) at B3LYP/6-31G(d) level with CPCM model in methanol
based on B3LYP/6-31G(d) optimized conformers. The calculated ECD curves for 1 and

2 were weighted using SpecDis*.

Table S2. Energy analysis for conformers of 1 at B3LYP/6-31G(d) level in the gas phase

Specie Gibbs free energy AE (kcal/mol)  Pr%
1-a -1154.702992 1.62 43
1-b -1154.705568 0.00 66.4
1-c -1154.702063 2.20 1.6
1-d -1154.703669 1.19 8.9
1-e -1154.704035 0.96 13.1
1-f -1154.703232 1.47 5.6
1-g -1154.699622 3.73 0
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Table S3. Energy analysis for conformers of 2 at B3LYP/6-31G(d) level in the gas phase

Specie Gibbs free energy AE (kcal/mol)  Pr%
2-a -1228.762974 1.40 6.7
2-b -1228.763845 0.86 17.0
2-c -1228.759925 3.32 0.3
2-d -1228.765210 0.00 72.1
2-e -1228.762444 1.74 3.8
2-f -1228.759062 3.86 0.1

3. Cytokine Analysis by ELISA of Induced T cells
Table S4. Concentrations of IFN-y/IL-2/IL-17A in different groups

Group Concentration (pg/mL)

s <M E L2 IL-17A
M 22654.9+1278.5 2638.4+442.2 3395.2+80.8
7 2.5 11984.4+390. 1 #*** 1340.6+370.6** 2027.9+£898.5"
7 1 10806.14£921.6%*** 1469.6+£510.2%* 2262.5+£784.7"
21 2.5 11601.4+£646.7%*** 1280.3£139.9%** 2150.3+430.0 "
21 1 15945.94695.9%*** 1774.7£540.0 ™ 2992.9+684.7*
Dex 0.05 13914.5£1764.1%*%** 1387.5+£294.7*%* 1557.24432 5%***
Y 309.4+29 5% *** untested**** untested****

Note: vs M, **** P <(.0001, ***P <0.001, **P <0.01, *P <0.05

4. EdU results for 7 and 21

Hoechst

EdU

Merge

ConA 7-10 uM 21-10 uyM Dex-2 uyM
Figure S54. Inhibitory activities of 7 and 21 against induced T cells (ConA) measured by EAU

methods.

S38



References:

(1)

)
€)

(4)

Goto, H., Osawa, E., 1989. Comer flapping: a simple and fast algorithm for exhaustive
generation of ring conformations. J. Am. Chem. Soc. 111, 8950-8951.

Goto, H., Osawa, E., 1993. J. Chem. Soc., Perkin Trans. 2, 187—198.

Frisch, M. J., Trucks, G. W., Schlegel, H. B., Scuseria, G. E., Robb, M. A., Cheeseman, J. R.,
Scalmani, G., Barone, V., Mennucci,B., Petersson, G. A., Nakatsuji, H., Caricato, M., Li, X.,
Hratchian, H.P., Izmaylov, A. F., Bloino, J., Zheng, G., Sonnenberg, J. L., Hada, M., Fukuda,
R., Hasegawa, J., Ishida, M., Nakajima, T., Honda, Y., Kitao,O., Nakai, H., Vreven, T.,
Montgomery, J. A., Ogliaro, F., Bearpark,M., Heyd, J. J., Brothers, E., Kudin, K. N.,
Staroverov, V. N., Keith, T.,Kobayashi, R., Normand, J., Raghavachari, K., Rendell, A.,
Burant, J.C., Iyengar, S. S., Tomasi, J., Cossi, M., Rega, N., Millam, J. M., Klene,M., Knox,
J. E. J., Cross, B., Bakken, V., Adamo, C., Jaramillo, J.,Gomperts, R., Stratmann, R. E.,
Yazyev, O., Austin, A. J., Cammi, R.,Pomelli, C., Ochterski, J. W., Martin, R. L., Morokuma,
K.,Zakrzewski, V. G., Voth, G. A., Salvador, P., Dannenberg, J. J.,Dapprich, S., Daniels, A.
D., Farkas, O., Foresman, J. B., Ortiz, J. V.,Cioslowski, J., Fox, D. J. 2016. Gaussian, Inc.,
Wallingford CT.

Bruhn, T., Schaumléffel, A., Hemberger, Y., Bringmann, G., 2012. Spec Dis, version 1.71,

University of Wiirzburg, Germany,

S39



