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1. S1 Figure 1. Partial '"H NMR spectra of (S)- and (R)-MTPA esters 1s and 1r of 1B
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and HMBC — correlations of compounds 2-6

2. S2 Figure 2. Key 'H-'H COSY
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3. S3 HRESIMS of compound 1
Data File: D:\4+ 1 1 5512013-01-24\gca40_TLJ1751_24 led

__Elmt | Val.| Min Max Elmt Wal. Min Max Elmt | Val. Min Max  Elmt  Val. Min Max Use Adduct

H 1 o 100 M 3 0 0 P 3 O 0 Br 1 0 1] H

B 3 0 0 0 2 a 30 5 2 0 0 | 3 0 1]

C 4 0 50 F 1 0 0 Cl 1 o 0
Error Margin (mDa): 20.0 DBE Range: 0.0-30.0 Electron lons: both

HC Ratio: unlimited Apply M Rule: no Uze MSn Info: yes
Max lzotopes: all =zotope RI (%): 1.00 lzotope Res: 10000

MSn lzo RI (%) 75.00 MSn Logic Mode: OR Max Resultz: 800
Event#: 2 MS(E-) Ret. Time : 0.260 -> 0.600 Scan#:54 -> 122

7.000eH

6.000e5]

5.000e5]

4.000e57 489.0136

3.000e5]

] 979.4313
2.000e5; 490.2180
1 491 2267 021 44799 ‘ 980 4336
1.000e5] | 9824437
G:"I' '|"j=|'|“' 'I'"\I""I""I""I"'I"
200.0 400.0 G600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0
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4.

S4 'H NMR (500 MHz) spectrum of compound 1 in CD;0D
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5. S5 °C NMR (125 MHz) spectrum of compound 1 in CD;0D
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S6 HSQC spectrum of compound 1 in CD;0D
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7. S7 HMBC spectrum of compound 1 in CD;0D
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8. S8 'H-'H COSY spectrum of compound 1 in CD;0D
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S9 ROESY spectrum of compound 1 in CD;0D
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10. S10 HRESIMS of compound 1A
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Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min =-10.0, max = 120.0
Selected filters: None

Monoisotopic Mass, Odd and Even Electron lons

17 formula(e) evaluated with 1 results within limits (up to 51 closest results for each mass)
Elements Used:

C:0-200 H: 0400 O:3-5

YLJi751a KlS ALnDspec Premier
12:16:19 O7-May-2013 M1 30503EA-DAFAMM 22 [2.020) PTTE
Violage El+ 3261675 1.1
LA}

o]

-»~-—TTrrrrrr-rrrrrrre e e VE

327 850 327.900 327.950 325000 32B.050 326.100 328150 328.200 328250 328.300 3325.350 32B.400 328.450

Mimimuam: =10.0
Moximnym: 200.0 lo.0 120.0
Mams Calc. Mom= mla FEM DEE i-FIT Formala
328.1675 228 _1€T75 0.0 0.0 B0 SS2E025.5 C20 Ez4 04

11.S11 'H NMR (600 MHz) spectrum of compound 1A in CsDsN
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12.S12 *C NMR (150 MHz) spectrum of compound 1A in CsDsN
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13. S13 HSQC spectrum of compound 1A in CsDsN

100 90 80 T0 60 a0 40 30 20
f1 (ppm)

S16



L

9.0 85 80 7.5 7.0 65 60 5.5 50 45 4.0

f2 (ppm)

14. S14 HMBC spectrum of compound 1A in CsDsN
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15. S15 'H-'"H COSY spectrum of compound 1A in CsDsN
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16. S16 ROESY spectrum of compound 1A in CsD;sN
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17. S17 HRESIMS of compound 2
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Single Mass Analysis
Tolerance = 10.0 PPM [/ DBE: min =-10.0, max = 120.0
Selected filters: None

Monoisotopic Mass, Odd and Even Electron lons

19 formulale) evaluated with 1 results within limits (up to 51 closest results for each mass)
Elements Used:

C:0-200 H:0-400 ©O:9-1

YLJ1647 KiB Autospec Premier
12:08:13 07-May-2013 M130508EA-02AFAMM 23 (2.111) P776
‘aoltage El+ 806.2133 1
%
T L e e e S L B e e e I R e e I e e e e e I e e e e e N el
505.80 505.80 506.00 306.10 506.20 506.30 506.40 506.50 506.60 506.70

Mimimuom: =-10.0
Maximom: 200.0 10.0 120.0
Mass Calc. Mass mDa EEM DBE i-FIT Formula
S06.2133 S06.2152 -1.6 -3.8 10.0 554g0Z2e.0 CZe H34 010

18. S18 "H NMR (500 MHz) spectrum of compound 2 in CD;0D
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19. S19 *C NMR (125 MHz) spectrum of compound 2 in CD;0D
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20. S20 HSQC spectrum of compound 2 in CD;0D
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21. S21 HMBC spectrum of compound 2 in CD;0D
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22. S22 "H-"H COSY spectrum of compound 2 in CD;0D
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23. S23 ROESY spectrum of compound 2 in CD;0D
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24. S24 HRESIMS of compound 3

Data File: DV 321201 3-01-24\gead0_TLJ17524_25 led

__Elmt Val. Min Max Elmt %al. Min Max Elmt Val  Min Max  Elmt | Val. Min Max Usze Adduct
H 1 0 100 M 3 0 0 P 3 0 0 Br 1 0 0 H
B 3 0 0 o 2 a 30 5 2 0 0 I 3 0 0
C 4 0 50 F 1 0 0 I 1 0 0
Error Margin (mDa): 20.0 DBE Range: 0.0-30.0 Electron lonz: both
HC Ratio: unlimited Apply N Rule: no Uze M3n Info: yes
Max |zotopes: all zotope Rl (%): 1.00 lzotope Res: 10000
MSn lzo RI (%): 75.00 MSn Logic Mode: OR Max Reszultz: 800
Event#f: 2 MS(E-) Ret. Time : 0.240 -> 0.550 - 1.320 -> 2.167 Scan# :50-> 112 - 266 -> 436
2.400e5
2.200e5
2.000e5
1.800e57
1.600e5
] &
1.400e5 4919292
1.200e57
1.000eH
8.000e4
£.000e4 492 2320
4 000ed
2.000ed
- '|"l"|"'lJ"l|J' —r— - 1 r r .+ 1 o+ 1T T r7 L
200.0 400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0

528




25. S25 "H NMR (600 MHz) spectrum of compound 3 in CD;0D
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26. S26 *C NMR (150 MHz) spectrum of compound 3 in CD;0D
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27. S27 HSQC spectrum of compound 3 in CD;0D
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28. S28 HMBC spectrum of compound 3 in CD;0D
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29. S29 'H-'H COSY spectrum of compound 3 in CD;0D
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30. S30 ROESY spectrum of compound 3 in CD;0D
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31. S31 HRESIMS of compound 4

Elemental Composition Report

Single Mass Analysis
Tolerance = 10.0 PPM 7 DBE: min =-10.0, max = 120.0
Selected filters: Mone

Mlonoisciopic Mass, Odd and Even Eleciron lons

18 formulale) evaluated with 1 results within limits (up to 51 closest results for each mass)
Elements Lised:

C:0-200 H:0-400 O:9-11

YLJ112201 K18

11:55:21 O7-May-2013 M130508EA-D1AFAMM 53 [4.B55)
QEPQEEH- 04,1936

[

Page 1

ALnpspec Premier
PiTE

miz

Minimam: =10.0
Maximam: 200.0 10.0 120.0

Mam= Calc. Mom= mla BEM LEE i-FIT Formala
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i
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32. S32 '"H NMR (600 MHz) spectrum of compound 4 in CD;0D
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33. $33 °C NMR (150 MHz) spectrum of compound 4 in CD;0D
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34. S34 HSQC spectrum of compound 4 in CD;0D
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35. S35 HMBC spectrum of compound 4 in CD;0D
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36. S36 'H-'H COSY spectrum of compound 4 in CD;0D
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37. S37 ROESY spectrum of compound 4 in CD;0D
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38. S38 HRESIMS of compound 5

Formula Predictor Report - gecad40_TLJ1728_23 lcd Page 1 of1
Data File: D:\Gr 1 f-#15E12013-01-24\gcad0_TLJ1728_23 lcd
__Elmt WVal. Min Max Elmt Wal. Min Max Elmt WVal | Min Max Elmt WVal. | Min_ Max Uze Adduct

H 1 o 100 M 3 0 1] P 3 o 0 Br 1 0 a H

B 3 0 ] o 2 a 30 S 2 0 0 I 3 0 1]

C 4 0 50 F 1 0 1] Cl 1 o 0
Error Margin (mDa): 20.0 DBE Range: 0.0-30.0 Electron lonz: both

HC Ratio: unlimited Apply N Rule: no Use MSn Info: yes
Max lzotopes: all =zotope Rl (%): 1.00 lzotope Res: 10000

MSn lzo RI (%2): 75.00 MSn Logic Mode: OR Max Resultz: 800
Eventif: 2 MS(E-) Ret. Time:0.240->0550-1.380->1.916 Scan#:50->112-273 > 386

1.100ef

1.000ef

9.000e5

8.000e5

7.000 '35'_ 521.p032

6.000e5

5.000e5

4 000e5

3.000e5- h22 2071

2.000e5

1 0005 606.1790

G-"I' I|Illl 'lll' —Y T 7 ‘. r 7 T 7 T T T T T T 7 T T T
200.0 400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0
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39. S39 'H NMR (600 MHz) spectrum of compound 5 in CD;OD
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40. S40 °C NMR (150 MHz) spectrum of compound 5 in CD;0D
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41. S41 HSQC spectrum of compound 5 in CD;0D
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42. S42 HMBC spectrum of compound 5 in CD;0D

N_._._L u-._JL_L__
' 0 B f o f 20

-1 . ' 0 w " Gn & n§l0¢; L

R § o i

3 ! e E : [ 0 @ QE 2 { 40

- 0o [ g @ o e i
— a ] — 60

——— u.gq Bo0 o | 0 "y I
— e o0 e 80
100

o8 6 0o ¢ '

— nlel I
— oY n"éﬂ. " 120
p— @ u -

J .
_— ' . . - 140
’ i o P L
— . B 0 @ y
— 1 ] ‘ f 160
—] ' i
180
200
=220
T T T T T T T T T T T T T T
7.0 6.5 6.0 ] 2.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
2 (ppm)

S47

1 Cppm)



43. S43 'H-"H COSY spectrum of compound 5 in CD;0D
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44. S44 ROESY spectrum of compound 5 in CD;0D
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45. S45 HRESIMS of compound 6

Formula Predictor Repaort - gecad0_TLJ182113_22 led Fage 1 of 1

Data File: D:\4p-f B # 5£\2013-01-24\gcad0_TLJ192113_22.Icd

Elmt Val. Min Max Elmt Val.| Min Max Elmt Val. Min Max Elmt Val. Min Max Use Adduct
H 1 o 100 M 3 0 1] P 3 0 0 Br 1 0 0 H
B 3 0 0 0 2 o 30 b 2 0 0 I 3 0 0 HCOO
C 4 0o 50 F 1 0 0 Cl 1 0 0
Error Margin (mDa): 20.0 DBE Range: 0.0-30.0 Electron lons: both
HC Ratio: unlimited Apply M Rule: no LUse M3n Info: yes
Max lzotopes: all lzotope RI (%) 1.00 lzotope Res: 10000
M3n lzo Rl (%) 75.00 M3n Logic Mode: OR Max Results: 800

Event#f: 2 M5S(E-) Ret. Time : 0250 ->0540-1370-> 2040 Scanff:52->110-276-> 410
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46. S46 "H NMR (600 MHz) spectrum of compound 6 in CD;0D
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47. S47 *C NMR (150 MHz) spectrum of compound 6 in CD;0D
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48. S48 HSQC spectrum of compound 6 in CD;0D
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49. S49 HMBC spectrum of compound 6 in CD;0D

8

"o

0

5.0 4.5 4.0

é 0 &
' ]
0
E.IU 5.I 5 |

T L T T
3.0 2.5 2.0
f2 (ppm)

S54

1 (ppm)



50. S50 'H-"H COSY spectrum of compound 6 in CD;0D
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51. S51 ROESY spectrum of compound 6 in CD;0D
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52. S52 ESI MS spectrum of 1B
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53. S53 'H NMR spectrum of (S)-MTPA ester derivative 1s of 1B (800 MHz, CDCls)
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54. S54 'H-'H COSY spectrum of (S)-MTPA ester derivative 1s of 1B (800 MHz, CDCl;)
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55. S55 ROESY spectrum of (S)-MTPA ester derivative 1s of 1B (800 MHz, CDCls)
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56. S56 'H NMR spectrum of (R)-MTPA ester derivative 1r of 1B (800 MHz, CDCl5)
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57. S57 'H-'H COSY spectrum of (R)-MTPA ester derivative 1r of 1B (800 MHz, CDCl5)
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58. S58 ROESY spectrum of (R)-MTPA ester derivative 1r of 1B (800 MHz, CDCls)
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59. S59 ECD calculations of compound 1A

B . -

1A1 AE (Kcal/mol) = +0.20 1A2 AE (Kcal/mol) = +0.25 1A3 AE (Kcal/mol) =0
15.7% 14.5% 22.0%

1A4 AE (Kcal/mol) = +0.15 1A5 AE (Kcal/mol) = +0.21 1A6 AE (Kcal/mol) = +0.21
17.0% 15.4% 15.4%

Figure 3. DFT optimized conformers of the aglycon of 3R,5S,10R-phyllanembloid A (1A) at B3LYP/6-311G(d, p) level in methanol (IEFPCM), with

free energies calculated at the same level and Boltzmann distribution at 298 K estimated thereof.
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caculated ECD of conformers of 1A ]

i fmy

Figure 4. TDDFT calculated ECD spectra at B3LYP/6-311G(d, p) level in methanol (IEFPCM) for the low energy conformers of the aglycon of
3R,5S,10R- phyllanembloid A (1A), with Gaussian band shape 0.3ev.
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60. S60 ECD calculations of compound 1

1a AE (Kcal/mol) = +0.86 1b AE ( Kcal/mol)—+‘1 67 1c AE ( Kcal/mol)—+099 1d AE( Kcal/mol)—+056 1e AE (Kcal/mol) =0 1f AE ( Kcal/mol)—+‘1 81
5.9% 1.5% 4.8% 10.0% 25.5% 1.2%

' : |

1g AE (Kcal/mol ) = +1.44 1h AE ( Kca|/m0|)_+1 60 1i AE (Kcal/mol) = +1.76 1j AE (Kcal/mol) = +1.23 1k AE (Kcal/mol ) = +1.54 1IAE(KC1I/7r30I)=+1.59
2.2% 1.7% 1.3% 3.2% 1.9% 7%

1m AE (Kcal/mol ) = +1.85 1n AE ( Kcal/mol)—+077 10 AE ( KcaI/mol)—+1 51  1p AE (Kcal/mol) = +1. 20 1q AE (Kcal/mol ) = +1.80 1r AE (Kcal/mol) = +0.58 1s AE (Kcal/mol) = +0.40
1.1% 6.9% 2.0% 3.3% 1.2% 9.6% 12.9%

Figure 5. DFT optimized conformers of 3R,5S,10R- phyllanembloid A (1) at B3LYP/6-311G(d, p) level in methanol (IEFPCM), with free energies

calculated at the same level and Boltzmann distribution at 298 K estimated thereof.
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Figure 6. TDDFT calculated ECD spectra at B3LYP/6-311G(d, p) level in methanol (IEFPCM) for the low energy conformers of 3R,5S,10R-

phyllanembloid A (1), with Gaussian band shape 0.3ev.
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61. S61 ECD calculations of compound 3

3A1 AE (Kcal/mol) = 0.17 3A2 AE (Kcal/mol) = 0 3A3 AE (Kcal /mol ) = 0.85
23.8% 32.0% 7 6%

3A4 AE (Kcal/mol) = 0.57 3A5 AE (Kcal/mol) = 0.41 3A6 AE (Kcal/mol)=1.16
12.1% 15.8% 4.5%

Figure 7. DFT optimized conformers of the aglycon of 3S,5S,10R- phyllanembloid C (3) at B3LYP/6-311G(d, p) level in methanol (IEFPCM), with

free energies calculated at the same level and Boltzmann distribution at 298 K estimated thereof.
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Figure 8. TDDFT calculated ECD spectra at B3ALYP/6-311G(d, p) level in methanol (IEFPCM) for the low energy conformers of the aglycon of
3S,5S,10R- phyllanembloid C (3), with Gaussian band shape 0.5ev.
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62. S62 ECD calculations of compound 4

4A1 AE (Kcal/mol)=0.86  4A2 AE (Kcal/mol) =027 4A3 AE (Kcal/mol)=0.19  4A4 AE (Kcal/mol)=0.86  4A5 AE (Kcal/mol) =0.19
2.5% 6.9% 7.8% 2.5% 7.8%

4A6 AE (Kcal/mol) = 0.82 4A7 AE (Kcal/mol) = 0.86 4A8 AE (Kcal/mol)=0.42  4A9 AE (Kcal/mol) =0.38 4A10 AE (Kcal/mol) = 0.04
2.7% 2.5% 5.3% 5.7% 10.0%

4A11 AE (Kcal/mol) = 0.88 4A12 AE (Kcal/mol) = 0.37 4A13 AE (Kcal/mol) =0 4A14 AE (Kcal/mol) =0.95 4A15 AE (Kcal/mol) =0.05
2.4% 5.8% 10.7% 2.2% 9.9%

4A16 AE (Kcal/mol) =0.869 4A17 AE (Kcal/mol)=0.01 4A18 AE (Kcal/mol) =0.96
2.4% 10.7% 2.1%

Figure 9. DFT optimized conformers of the aglycon of 3R,10R- phyllanembloid D (4) at B3LYP/6-311G(d, p) level in methanol (IEFPCM), with free

energies calculated at the same level and Boltzmann distribution at 298 K estimated thereof.
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Figure 10. TDDFT calculated ECD spectra at B3LYP/6-311G(d, p) level in methanol (IEFPCM) for the low energy conformers of the aglycon of 3R,
10R- phyllanembloid D (4), with Gaussian band shape 0.3ev.
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63. S63 ECD calculations of compound 5

5a AE (Kcal/mol)=0.47  5b AE (Kcal/mol)=0.08 5cAE (Kcal/mol)=0.49 5d AE (Kcal/mol)=0
16.3% 31.6% 15.8% 36.2%

Figure 11. DFT optimized conformers of the aglycon of 3R,4R,5S,10R- phyllanembloid E (5) at
B3LYP/6-311G(d, p) level in methanol (IEFPCM), with free energies calculated at the same level and

Boltzmann distribution at 298 K estimated thereof.

200 | 300 ' 400
A (nm)
Figure 12. TDDFT calculated ECD spectra at B3LYP/6-311G(d, p) level in methanol (IEFPCM)

for the low energy conformers of the aglycon of 3R,4R,5S,10R- phyllanembloid E (5), with Gaussian
band shape 0.5ev.
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64. S64 OR calculations of compound 6

f W

6A AE (Kcal/mol)=1.11 6B AE (Kcal/mol) = 1.53 6C AE (Kcal/mol)=0.93 6D AE (Kcal/mol) = 1.39
7.2% 3.5% 9.7% 4.5%

6E AE (Kcal/mol) =0  6F AE (Kcal/mol) = 1.14 6GAE (Kcal/mol) =0.87
46.9% 6.9% 10.9%

Figure 13. DFT optimized conformers of 3R,4R,5S,9R,10S,12R,13R- phyllanembloid F (6) at
B3LYP/6-311G(d, p) level in methanol (IEFPCM), with free energies calculated at the same level and

Boltzmann distribution at 298 K estimated thereof.

Table 1. Calculated optical rotations of conformers of 3R,4R,5S,9R,10S,12R,13R- phyllanembloid F (6)

conformers 6A 6B 6C 6D 6E 6F 6G

rotations -64.8 -78.7 -88.7 -11.7 -110.5 -112.5 -97.6

Optical rotations were calculated with the basis set BALYP 6-311G (++2d, p) at gas phase using the
optimized conformers at B3LYP 6-311G (2d, p).
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