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Figure S1 LC-MS of Marfey ś analysis of compound 1 
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Figure S2 LC-MS of Marfey ś analysis of compound 2 
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Figure S4 LC-MS of Marfey ś analysis of compound 4 
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Figure S3 LC-MS of Marfey ś analysis of compound 3 
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Figure S6. Experimental ECD spectra of isolated compounds. 
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Compound 1 conformers 

  ∆ KJ/mol ∆G/RT 
e (-

∆G/RT) 
mol   

population

% 

Conformer 

1 

-

1218.210529 
0 0 0 1 

0.423

0 
42.29573 

Conformer 

2 

-

1218.209515 

0.00101

4 

2.66225

7 
1.092846 

0.33526

1 

0.141

8 
14.1801 

Conformer 

3 

-

1218.209487 

0.00104

2 

2.73577

1 
1.123023 

0.32529

5 

0.137

6 
13.75858 

Conformer 

4 
-1218.20933 

0.00119

9 

3.14797

5 
1.292231 

0.27465

7 

0.116

2 
11.61683 

Conformer 

5 

-

1218.208695 

0.00183

4 

4.81516

7 
1.976607 

0.13853

8 

0.058

6 
5.859584 

Conformer 

6 

-

1218.208372 

0.00215

7 

5.66320

3 
2.324723 

0.09781

1 

0.041

4 
4.136967 

Conformer 

7 

-

1218.208127 

0.00240

2 

6.30645

1 
2.588774 

0.07511

2 

0.031

8 
3.17692 

Conformer 

8 

-

1218.208083 

0.00244

6 

6.42197

3 
2.636195 

0.07163

3 

0.030

3 
3.029783 

Conformer 

9 

-

1218.207672 

0.00285

7 

7.50105

3 
3.079154 

0.04599

8 

0.019

5 
1.945526 

          
2.36430

5 
1 100 

Figure S7. Overlayered conformers and population of Boltzmann averaged conformers of compound 

1. 



Mar. Drugs 2019, 17 7 of 23 

 

 
Compound 3 Conformers 

  ∆ KJ/mol ∆G/RT 
e (-

∆G/RT) 
mol   

population

% 

Conformer 

1 

-

1029.687871 
0 0 0 1 

0.377

9 
37.79439 

Conformer 

2 

-

1029.687618 

0.00025

3 

0.66425

2 
0.272673 

0.76134

2 

0.287

7 
28.77446 

Conformer 

3 

-

1029.686828 

0.00104

3 

2.73839

6 
1.124101 

0.32494

4 

0.122

8 
12.28108 

Conformer 

4 

-

1029.686279 

0.00159

2 

4.17979

6 
1.71579 

0.17982

2 

0.068

0 
6.796248 

Conformer 

5 

-

1029.686037 

0.00183

4 

4.81516

7 
1.976607 

0.13853

8 

0.052

4 
5.235976 

Conformer 

6 

-

1029.685999 

0.00187

2 

4.91493

6 
2.017562 

0.13297

9 

0.050

3 
5.02587 

Conformer 

7 
-1029.68535 

0.00252

1 

6.61888

6 
2.717027 

0.06607

1 

0.025

0 
2.497109 

Conformer 

8 

-

1029.684934 

0.00293

7 

7.71109

3 
3.165374 

0.04219

8 

0.015

9 
1.594861 

          
2.64589

5 
1 100 

Figure S8. Overlayered conformers and population of Boltzmann averaged conformers of compound 

3. 
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Compound 7 conformers 
  ∆ KJ/mol ∆G/RT e (-∆G/RT) mol   population% 

Conformer 

1 

-

875.938525 
0 0 0 1 0.5066 50.656 

Conformer 

2 

-

875.937141 
0.001384 3.633692 1.491617 0.225009 0.1140 11.39804 

Conformer 

3 

-

875.937098 
0.001427 3.746589 1.53796 0.214819 0.1088 10.88186 

Conformer 

4 

-

875.937097 
0.001428 3.749214 1.539038 0.214587 0.1087 10.87014 

Conformer 

5 

-

875.936251 
0.002274 5.970387 2.450821 0.086223 0.0437 4.367701 

Conformer 

6 
-875.93625 0.002275 5.973013 2.451899 0.08613 0.0436 4.362996 

Conformer 

7 

-

875.936105 
0.00242 6.35371 2.608173 0.073669 0.0373 3.731776 

Conformer 

8 

-

875.936105 
0.00242 6.35371 2.608173 0.073669 0.0373 3.731776 

          1.974106 1.000 100 

Figure S9. Overlayered conformers and population of Boltzmann averaged conformers of 

compounds 7. 
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Compound 9 conformers 

  ∆ KJ/mol ∆G/RT 
e (-

∆G/RT) 
mol   

population

% 

Conformer 

1 

-

1143.028128 
0 0 0 1 

0.917

5 
91.75153684 

Conformer 

2 

-

1143.025544 

0.00258

4 

6.78429

2 
2.784926 

0.06173367

7 

0.056

6 
5.66415974 

Conformer 

3 

-

1143.024816 

0.00331

2 

8.69565

6 
3.569533 

0.02816899

9 

0.025

8 
2.584548974 

          1.08990 1.000 100 

Figure S10. Overlayered conformers and population of Boltzmann averaged conformers of 

compounds 9. 

 

 
  ∆ KJ/mol ∆G/RT e (-∆G/RT) mol  

Conformer 1 -1524.428038 0 0 0 1 0.4028 40.27776 

Conformer 2 -1524.427026 0.001012 2.657006 1.090691 0.335984 0.1353 13.5327 

Conformer 3 -1524.426966 0.001072 2.814536 1.155356 0.314945 0.1269 12.68529 

Conformer 4 -1524.426915 0.001123 2.948437 1.210322 0.298101 0.1201 12.00685 

Conformer 5 -1524.426667 0.001371 3.599561 1.477606 0.228183 0.0919 9.190714 

Conformer 6 -1524.426578 0.00146 3.83323 1.573526 0.207313 0.0835 8.350098 

Conformer 7 -1524.425885 0.002153 5.652701 2.320412 0.098233 0.0396 3.956608 
     2.48276 1 100 

Figure S11. Overlayered conformers and population of Boltzmann averaged conformers of 

compounds 10. 
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Compound 11 conformers 

  ∆ KJ/mol ∆G/RT 
e (-

∆G/RT) 
mol   

population

% 

conformer 1 
-

1319.937126 
0 0 0 

1.00000

0 

0.296

7 
29.6735905 

conformer 2 
-

1319.936711 

0.00041

5 

1.08958

2 
0.447269 

0.63937

2 

0.189

7 
18.97245198 

conformer 3 
-

1319.936562 

0.00056

4 

1.48078

2 
0.607855 

0.54451

7 

0.161

6 
16.15778774 

conformer 4 
-

1319.936491 

0.00063

5 

1.66719

3 
0.684376 

0.50440

5 

0.149

7 
14.96750257 

conformer 5 -1319.93526 
0.00186

6 

4.89918

3 
2.011096 

0.13384

2 

0.039

7 
3.971570986 

conformer 6 
-

1319.935129 

0.00199

7 

5.24312

4 
2.152282 

0.11621

9 

0.034

5 
3.448624594 

conformer 7 
-

1319.935121 

0.00200

5 

5.26412

8 
2.160904 

0.11522

1 

0.034

2 
3.419018161 

conformer 8 
-

1319.935001 

0.00212

5 

5.57918

7 
2.290235 

0.10124

3 

0.030

0 
3.004233644 

conformer 9 
-

1319.934966 
0.00216 5.67108 2.327956 

0.09749

5 

0.028

9 
2.893020153 

conformer 

10 

-

1319.934514 

0.00261

2 

6.85780

6 
2.815103 

0.05989

9 

0.017

8 
1.777405203 

conformer 

11 

-

1319.934484 

0.00264

2 

6.93657

1 
2.847436 

0.05799

3 

0.017

2 
1.720855965 

          
3.37020

4 
1.000 100 

Figure S12. Overlayered conformers and population of Boltzmann averaged conformers of 

compounds 11. 
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Figure S13. Collagenase inhibitory activity, concentration response curves of all tested MAAs. All 

data shown as means ± SD (n = 3). 



Mar. Drugs 2019, 17 12 of 23 

 

 

Figure S14. Dose-effect curves for pentosidine-like AGEs formation in the presence of various 

concentrations of tested MAAs and rutin and aminoguanidine used as reference compounds. 
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Table S1. Crystallographic data for the hydrate of the shinorine hydrate 1H. 

Moiety Formula C13H20N2O8 · 1.72 (H2O) 

Empirical formula C13H23.44N2O9.72 

Formula weight 363.30 

Temperature (K) 193(2) 

Crystal system Triclinic 

Space group P1 

a (Å ) 5.4387(3)  

b (Å ) 11.7023(6) 

c (Å ) 13.6335(7) 

α (°) 105.844(4)           

β (°) 99.478(4)           

γ (°) 94.044(4) 

Unit cell volume (Å 3) 817.23(8)  

Z / Z’ 2 / 2 

Reflections collected / Rint 14277 / 0.0640 

Data / restraints / parameters 5597 / 21 / 550 

Goodness-of-fit on F2 1.082 

Final R indices [I > 2 (I)] R1 = 0.0439, wR2 = 0.1115 

R indices (all data) R1 = 0.0490, wR2 = 0.1199 

Absolute structure parameter 0.09(14) 

Largest diff. peak and hole (e · Å -3) 0.329 and -0.226  

CCDC no. 1968399 

Table S 2. Atomic coordinates (× 104) and equivalent isotropic displacement parameters. 

(Å 2 × 103). Ueq is defined as one third of the trace of the orthogonalized Uij tensor. 
 x y z Ueq 

C(1A) 5844(7) 1280(4) 9230(3) 23(1) 

C(2A) 5520(8) 1993(3) 8442(3) 24(1) 

C(3A) 4329(7) 1251(4) 7365(3) 20(1) 

C(4A) 4014(7) 11(3) 7112(3) 20(1) 

C(5A) 5159(7) -614(4) 7765(3) 22(1) 

C(6A) 6809(8) 99(4) 8781(3) 25(1) 

O(7A) 3529(6) 951(3) 9500(3) 30(1) 

C(8A) 7613(8) 2036(4) 10224(3) 29(1) 

O(9A) 9990(6) 2395(3) 10039(3) 36(1) 

N(10A) 3591(6) 1805(3) 6662(3) 22(1) 

C(11A) 3832(7) 3092(3) 6855(3) 22(1) 

C(12A) 4078(8) 3411(4) 5856(3) 28(1) 

O(13A) 1810(7) 3035(3) 5115(2) 34(1) 

O(14A) 2592(5) -627(2) 6152(2) 23(1) 

C(15A) 6(8) -915(4) 6216(4) 32(1) 

N(16A) 4921(7) -1795(3) 7462(3) 24(1) 

C(17A) 5820(9) -2572(4) 8091(3) 28(1) 

C(18A) 7357(8) -3499(4) 7552(4) 28(1) 

O(19A) 7579(8) -3582(3) 6659(3) 45(1) 

C(20A) 1595(8) 3617(4) 7282(3) 25(1) 

O(21A) 1807(6) 4772(3) 7461(3) 37(1) 

O(22A) 8245(7) -4146(3) 8104(3) 39(1) 

O(23A) -109(7) 3018(4) 7420(4) 53(1) 
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C(1B) 1868(7) 8775(4) 1246(3) 23(1) 

C(2B) 2974(8) 8167(4) 2038(3) 25(1) 

C(3B) 2528(7) 8761(4) 3113(3) 23(1) 

C(4B) 2006(8) 9929(4) 3367(3) 24(1) 

C(5B) 2171(7) 10652(4) 2710(3) 23(1) 

C(6B) 2660(8) 10113(4) 1638(3) 29(1) 

O(7B) -821(5) 8609(3) 1084(2) 29(1) 

C(8B) 2726(8) 8240(4) 223(3) 30(1) 

O(9B) 1558(7) 8657(4) -602(3) 32(1) 

O(9') 2300(30) 6979(9) -142(10) 28(3) 

N(10B) 2749(7) 8165(3) 3822(3) 25(1) 

C(11B) 2623(7) 6867(3) 3580(3) 23(1) 

C(12B) 3753(8) 6509(4) 4532(4) 28(1) 

O(13B) 2344(6) 6836(3) 5336(2) 32(1) 

O(14B) 1437(5) 10436(2) 4342(2) 24(1) 

C(15B) -1246(9) 10444(5) 4277(4) 35(1) 

N(16B) 1917(7) 11796(3) 3045(3) 25(1) 

C(17B) 2252(8) 12692(4) 2502(3) 27(1) 

C(18B) 4874(8) 13371(4) 2821(3) 27(1) 

O(19B) 5247(6) 14142(3) 2337(3) 36(1) 

C(20B) -111(8) 6314(4) 3148(3) 25(1) 

O(21B) -365(6) 5163(3) 2856(3) 39(1) 

O(22B) 6405(7) 13182(4) 3508(3) 51(1) 

O(23B) -1804(7) 6909(3) 3080(4) 58(1) 

O(1W) -779(6) 4875(3) 5168(3) 31(1) 

O(1C) -2140(20) 6059(7) 176(6) 89(3) 

O(1D) -3500(30) 6186(17) 755(18) 82(6) 

O(2C) 11800(30) 4697(7) 10658(7) 89(4) 

O(2D) 4310(30) 14822(18) 547(13) 108(6) 

O(3D) -830(30) 4631(11) 9687(9) 72(3) 

Table S3. Bond lengths [Å ] and angles [°]. 

C(1A)-O(7A) 1.425(5) 

C(1A)-C(6A) 1.519(6) 

C(1A)-C(2A) 1.526(6) 

C(1A)-C(8A) 1.530(6) 

C(2A)-C(3A) 1.497(6) 

C(2A)-H(2A1) 0.9900 

C(2A)-H(2A2) 0.9900 

C(3A)-N(10A) 1.323(5) 

C(3A)-C(4A) 1.387(6) 

C(4A)-O(14A) 1.386(5) 

C(4A)-C(5A) 1.397(6) 

C(5A)-N(16A) 1.320(5) 

C(5A)-C(6A) 1.508(6) 

C(6A)-H(6A1) 0.9900 

C(6A)-H(6A2) 0.9900 
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O(7A)-H(7A) 0.840(15) 

C(8A)-O(9A) 1.414(5) 

C(8A)-H(8A1) 0.9900 

C(8A)-H(8A2) 0.9900 

O(9A)-H(9A) 0.847(15) 

N(10A)-C(11A) 1.450(5) 

N(10A)-H(10A) 0.867(15) 

C(11A)-C(20A) 1.530(6) 

C(11A)-C(12A) 1.531(6) 

C(11A)-H(11A) 10.000 

C(12A)-O(13A) 1.416(6) 

C(12A)-H(12A) 0.9900 

C(12A)-H(12B) 0.9900 

O(13A)-H(13A) 0.8400 

O(14A)-C(15A) 1.445(5) 

C(15A)-H(15A) 0.9800 

C(15A)-H(15B) 0.9800 

C(15A)-H(15C) 0.9800 

N(16A)-C(17A) 1.467(6) 

N(16A)-H(16A) 0.882(15) 

C(17A)-C(18A) 1.521(6) 

C(17A)-H(17A) 0.9900 

C(17A)-H(17B) 0.9900 

C(18A)-O(19A) 1.221(6) 

C(18A)-O(22A) 1.271(6) 

C(20A)-O(23A) 1.193(6) 

C(20A)-O(21A) 1.300(6) 

O(21A)-H(21A) 0.838(15) 

C(1B)-O(7B) 1.434(5) 

C(1B)-C(6B) 1.514(6) 

C(1B)-C(2B) 1.517(6) 

C(1B)-C(8B) 1.527(6) 

C(2B)-C(3B) 1.508(5) 

C(2B)-H(2B1) 0.9900 

C(2B)-H(2B2) 0.9900 

C(3B)-N(10B) 1.333(6) 

C(3B)-C(4B) 1.377(6) 

C(4B)-O(14B) 1.394(5) 

C(4B)-C(5B) 1.400(6) 

C(5B)-N(16B) 1.316(5) 

C(5B)-C(6B) 1.501(6) 

C(6B)-H(6B1) 0.9900 
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C(6B)-H(6B2) 0.9900 

O(7B)-H(7B) 0.843(15) 

C(8B)-O(9') 1.412(10) 

C(8B)-O(9B) 1.420(6) 

C(8B)-H(8B1) 0.9900 

C(8B)-H(8B2) 0.9900 

C(8B)-H(8B3) 0.9900 

C(8B)-H(8B4) 0.9900 

O(9B)-H(9B) 0.8400 

O(9')-H(9') 0.8400 

N(10B)-C(11B) 1.458(5) 

N(10B)-H(10B) 0.875(15) 

C(11B)-C(12B) 1.520(6) 

C(11B)-C(20B) 1.531(6) 

C(11B)-H(11B) 10.000 

C(12B)-O(13B) 1.422(5) 

C(12B)-H(12C) 0.9900 

C(12B)-H(12D) 0.9900 

O(13B)-H(13B) 0.8400 

O(14B)-C(15B) 1.448(5) 

C(15B)-H(15D) 0.9800 

C(15B)-H(15E) 0.9800 

C(15B)-H(15F) 0.9800 

N(16B)-C(17B) 1.456(5) 

N(16B)-H(16B) 0.882(15) 

C(17B)-C(18B) 1.518(6) 

C(17B)-H(17C) 0.9900 

C(17B)-H(17D) 0.9900 

C(18B)-O(22B) 1.226(6) 

C(18B)-O(19B) 1.278(5) 

C(20B)-O(23B) 1.200(6) 

C(20B)-O(21B) 1.286(6) 

O(21B)-H(21B) 0.839(15) 

O(1W)-H(1W1) 0.842(15) 

O(1W)-H(1W2) 0.846(15) 

O(7A)-C(1A)-C(6A) 104.7(3) 

O(7A)-C(1A)-C(2A) 112.5(3) 

C(6A)-C(1A)-C(2A) 110.9(3) 

O(7A)-C(1A)-C(8A) 108.0(3) 

C(6A)-C(1A)-C(8A) 111.4(3) 

C(2A)-C(1A)-C(8A) 109.3(3) 

C(3A)-C(2A)-C(1A) 113.6(3) 
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C(3A)-C(2A)-H(2A1) 108.8 

C(1A)-C(2A)-H(2A1) 108.8 

C(3A)-C(2A)-H(2A2) 108.8 

C(1A)-C(2A)-H(2A2) 108.8 

H(2A1)-C(2A)-H(2A2) 107.7 

N(10A)-C(3A)-C(4A) 120.9(4) 

N(10A)-C(3A)-C(2A) 118.4(4) 

C(4A)-C(3A)-C(2A) 120.7(3) 

O(14A)-C(4A)-C(3A) 118.3(3) 

O(14A)-C(4A)-C(5A) 119.0(3) 

C(3A)-C(4A)-C(5A) 122.7(4) 

N(16A)-C(5A)-C(4A) 120.3(4) 

N(16A)-C(5A)-C(6A) 121.5(4) 

C(4A)-C(5A)-C(6A) 118.1(3) 

C(5A)-C(6A)-C(1A) 111.5(3) 

C(5A)-C(6A)-H(6A1) 109.3 

C(1A)-C(6A)-H(6A1) 109.3 

C(5A)-C(6A)-H(6A2) 109.3 

C(1A)-C(6A)-H(6A2) 109.3 

H(6A1)-C(6A)-H(6A2) 108.0 

C(1A)-O(7A)-H(7A) 112(7) 

O(9A)-C(8A)-C(1A) 112.3(3) 

O(9A)-C(8A)-H(8A1) 109.1 

C(1A)-C(8A)-H(8A1) 109.1 

O(9A)-C(8A)-H(8A2) 109.1 

C(1A)-C(8A)-H(8A2) 109.1 

H(8A1)-C(8A)-H(8A2) 107.9 

C(8A)-O(9A)-H(9A) 108(5) 

C(3A)-N(10A)-C(11A) 124.8(3) 

C(3A)-N(10A)-H(10A) 120(3) 

C(11A)-N(10A)-H(10A) 116(3) 

N(10A)-C(11A)-C(20A) 111.1(3) 

N(10A)-C(11A)-C(12A) 110.1(3) 

C(20A)-C(11A)-C(12A) 110.4(3) 

N(10A)-C(11A)-H(11A) 108.4 

C(20A)-C(11A)-H(11A) 108.4 

C(12A)-C(11A)-H(11A) 108.4 

O(13A)-C(12A)-C(11A) 110.7(3) 

O(13A)-C(12A)-H(12A) 109.5 

C(11A)-C(12A)-H(12A) 109.5 

O(13A)-C(12A)-H(12B) 109.5 

C(11A)-C(12A)-H(12B) 109.5 
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H(12A)-C(12A)-H(12B) 108.1 

C(12A)-O(13A)-H(13A) 109.5 

C(4A)-O(14A)-C(15A) 111.6(3) 

O(14A)-C(15A)-H(15A) 109.5 

O(14A)-C(15A)-H(15B) 109.5 

H(15A)-C(15A)-H(15B) 109.5 

O(14A)-C(15A)-H(15C) 109.5 

H(15A)-C(15A)-H(15C) 109.5 

H(15B)-C(15A)-H(15C) 109.5 

C(5A)-N(16A)-C(17A) 126.5(4) 

C(5A)-N(16A)-H(16A) 120(4) 

C(17A)-N(16A)-H(16A) 114(4) 

N(16A)-C(17A)-C(18A) 112.9(3) 

N(16A)-C(17A)-H(17A) 109.0 

C(18A)-C(17A)-H(17A) 109.0 

N(16A)-C(17A)-H(17B) 109.0 

C(18A)-C(17A)-H(17B) 109.0 

H(17A)-C(17A)-H(17B) 107.8 

O(19A)-C(18A)-O(22A) 126.6(4) 

O(19A)-C(18A)-C(17A) 119.6(4) 

O(22A)-C(18A)-C(17A) 113.8(4) 

O(23A)-C(20A)-O(21A) 125.6(4) 

O(23A)-C(20A)-C(11A) 123.0(4) 

O(21A)-C(20A)-C(11A) 111.4(3) 

C(20A)-O(21A)-H(21A) 103(6) 

O(7B)-C(1B)-C(6B) 106.5(3) 

O(7B)-C(1B)-C(2B) 110.2(3) 

C(6B)-C(1B)-C(2B) 110.7(4) 

O(7B)-C(1B)-C(8B) 109.7(3) 

C(6B)-C(1B)-C(8B) 110.5(3) 

C(2B)-C(1B)-C(8B) 109.2(3) 

C(3B)-C(2B)-C(1B) 112.6(3) 

C(3B)-C(2B)-H(2B1) 109.1 

C(1B)-C(2B)-H(2B1) 109.1 

C(3B)-C(2B)-H(2B2) 109.1 

C(1B)-C(2B)-H(2B2) 109.1 

H(2B1)-C(2B)-H(2B2) 107.8 

N(10B)-C(3B)-C(4B) 120.6(4) 

N(10B)-C(3B)-C(2B) 119.5(4) 

C(4B)-C(3B)-C(2B) 119.8(4) 

C(3B)-C(4B)-O(14B) 118.9(4) 

C(3B)-C(4B)-C(5B) 122.5(4) 
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O(14B)-C(4B)-C(5B) 118.4(3) 

N(16B)-C(5B)-C(4B) 119.5(4) 

N(16B)-C(5B)-C(6B) 121.1(4) 

C(4B)-C(5B)-C(6B) 119.4(4) 

C(5B)-C(6B)-C(1B) 112.4(3) 

C(5B)-C(6B)-H(6B1) 109.1 

C(1B)-C(6B)-H(6B1) 109.1 

C(5B)-C(6B)-H(6B2) 109.1 

C(1B)-C(6B)-H(6B2) 109.1 

H(6B1)-C(6B)-H(6B2) 107.8 

C(1B)-O(7B)-H(7B) 98(7) 

O(9')-C(8B)-C(1B) 114.3(6) 

O(9B)-C(8B)-C(1B) 113.3(3) 

O(9B)-C(8B)-H(8B1) 108.9 

C(1B)-C(8B)-H(8B1) 108.9 

O(9B)-C(8B)-H(8B2) 108.9 

C(1B)-C(8B)-H(8B2) 108.9 

H(8B1)-C(8B)-H(8B2) 107.7 

O(9')-C(8B)-H(8B3) 108.7 

C(1B)-C(8B)-H(8B3) 108.7 

O(9')-C(8B)-H(8B4) 108.7 

C(1B)-C(8B)-H(8B4) 108.7 

H(8B3)-C(8B)-H(8B4) 107.6 

C(8B)-O(9B)-H(9B) 109.5 

C(8B)-O(9')-H(9') 109.5 

C(3B)-N(10B)-C(11B) 124.4(3) 

C(3B)-N(10B)-H(10B) 113(3) 

C(11B)-N(10B)-H(10B) 118(3) 

N(10B)-C(11B)-C(12B) 110.6(3) 

N(10B)-C(11B)-C(20B) 109.0(3) 

C(12B)-C(11B)-C(20B) 112.3(3) 

N(10B)-C(11B)-H(11B) 108.3 

C(12B)-C(11B)-H(11B) 108.3 

C(20B)-C(11B)-H(11B) 108.3 

O(13B)-C(12B)-C(11B) 111.5(4) 

O(13B)-C(12B)-H(12C) 109.3 

C(11B)-C(12B)-H(12C) 109.3 

O(13B)-C(12B)-H(12D) 109.3 

C(11B)-C(12B)-H(12D) 109.3 

H(12C)-C(12B)-H(12D) 108.0 

C(12B)-O(13B)-H(13B) 109.5 

C(4B)-O(14B)-C(15B) 111.1(3) 
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O(14B)-C(15B)-H(15D) 109.5 

O(14B)-C(15B)-H(15E) 109.5 

H(15D)-C(15B)-H(15E) 109.5 

O(14B)-C(15B)-H(15F) 109.5 

H(15D)-C(15B)-H(15F) 109.5 

H(15E)-C(15B)-H(15F) 109.5 

C(5B)-N(16B)-C(17B) 126.6(4) 

C(5B)-N(16B)-H(16B) 117(3) 

C(17B)-N(16B)-H(16B) 115(3) 

N(16B)-C(17B)-C(18B) 112.7(3) 

N(16B)-C(17B)-H(17C) 109.1 

C(18B)-C(17B)-H(17C) 109.1 

N(16B)-C(17B)-H(17D) 109.1 

C(18B)-C(17B)-H(17D) 109.1 

H(17C)-C(17B)-H(17D) 107.8 

O(22B)-C(18B)-O(19B) 125.5(4) 

O(22B)-C(18B)-C(17B) 120.3(4) 

O(19B)-C(18B)-C(17B) 114.2(4) 

O(23B)-C(20B)-O(21B) 124.6(4) 

O(23B)-C(20B)-C(11B) 122.5(4) 

O(21B)-C(20B)-C(11B) 112.9(4) 

C(20B)-O(21B)-H(21B) 118(5) 

H(1W1)-O(1W)-H(1W2) 105(4) 

Symmetry transformations used to generate 

equivalent atoms: 

Table S4. Anisotropic displacement parameters (Å 2 × 103).  The anisotropic displacement factor 

exponent takes the form: -2π2 [h2 a*2 U11 + ... + 2 h k a* b* U12]. 

  U11 U22 U33 U23 U13 U12 

C(1A) 21(2) 31(2) 19(2) 9(2) 3(2) 5(2) 

C(2A) 26(2) 21(2) 23(2) 5(2) 6(2) 2(1) 

C(3A) 16(2) 29(2) 17(2) 9(2) 3(2) 5(1) 

C(4A) 21(2) 24(2) 16(2) 6(2) 4(2) 2(1) 

C(5A) 20(2) 27(2) 21(2) 10(2) 10(2) 4(2) 

C(6A) 23(2) 30(2) 24(2) 12(2) 3(2) 6(2) 

O(7A) 28(2) 38(2) 32(2) 17(1) 11(1) 7(1) 

C(8A) 32(2) 32(2) 22(2) 7(2) 3(2) 8(2) 

O(9A) 29(2) 34(2) 39(2) 5(1) 2(1) 0(1) 

N(10A) 25(2) 20(2) 18(2) 5(1) 0(1) 1(1) 

C(11A) 23(2) 21(2) 23(2) 8(2) 2(2) 2(1) 
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C(12A) 34(2) 29(2) 26(2) 13(2) 11(2) 6(2) 

O(13A) 51(2) 32(2) 22(2) 10(1) 3(1) 15(1) 

O(14A) 26(1) 24(1) 20(1) 8(1) 5(1) -2(1) 

C(15A) 26(2) 38(2) 30(2) 10(2) 2(2) -1(2) 

N(16A) 32(2) 19(2) 24(2) 9(1) 7(2) 4(1) 

C(17A) 39(2) 23(2) 29(2) 13(2) 13(2) 9(2) 

C(18A) 31(2) 24(2) 32(2) 10(2) 10(2) 5(2) 

O(19A) 67(2) 47(2) 32(2) 17(2) 23(2) 29(2) 

C(20A) 28(2) 31(2) 17(2) 11(2) 5(2) 3(2) 

O(21A) 36(2) 26(2) 52(2) 8(1) 15(2) 8(1) 

O(22A) 47(2) 37(2) 41(2) 20(2) 15(2) 21(1) 

O(23A) 42(2) 45(2) 95(3) 38(2) 42(2) 16(2) 

C(1B) 21(2) 28(2) 20(2) 10(2) 3(2) 3(2) 

C(2B) 27(2) 30(2) 22(2) 12(2) 7(2) 6(2) 

C(3B) 20(2) 25(2) 23(2) 10(2) 3(2) -4(1) 

C(4B) 26(2) 25(2) 20(2) 7(2) 6(2) -2(2) 

C(5B) 24(2) 22(2) 21(2) 7(2) 2(2) -4(1) 

C(6B) 35(2) 32(2) 25(2) 15(2) 9(2) 4(2) 

O(7B) 25(1) 32(2) 29(2) 8(1) 5(1) 4(1) 

C(8B) 32(2) 36(2) 23(2) 12(2) 7(2) 10(2) 

O(9B) 39(2) 35(2) 23(2) 11(2) 5(2) 8(2) 

N(10B) 31(2) 25(2) 22(2) 11(1) 9(2) 3(1) 

C(11B) 24(2) 22(2) 24(2) 10(2) 8(2) 0(2) 

C(12B) 31(2) 28(2) 29(2) 14(2) 5(2) 0(2) 

O(13B) 45(2) 25(2) 26(2) 10(1) 10(1) -5(1) 

O(14B) 29(1) 27(1) 19(1) 8(1) 7(1) 2(1) 

C(15B) 30(2) 45(3) 32(2) 12(2) 10(2) 2(2) 

N(16B) 34(2) 24(2) 19(2) 11(1) 2(2) 1(1) 

C(17B) 33(2) 21(2) 28(2) 13(2) 1(2) 0(2) 

C(18B) 32(2) 27(2) 20(2) 9(2) -1(2) -1(2) 

O(19B) 37(2) 34(2) 39(2) 18(1) 2(2) -6(1) 

C(20B) 28(2) 28(2) 24(2) 14(2) 7(2) 2(2) 

O(21B) 33(2) 25(2) 54(2) 7(1) 0(2) 1(1) 

O(22B) 46(2) 56(2) 53(2) 33(2) -11(2) -13(2) 

O(23B) 26(2) 33(2) 114(4)  25(2) 5(2) 4(1) 

O(1W) 33(2) 30(2) 29(2) 7(1) 7(1) 5(1) 

O(1C) 160(9) 55(4) 53(4) 8(3) 33(5) 22(5) 

O(1D) 69(10) 74(11) 86(14)  9(9) -21(10) 34(9) 

O(2C) 172(11) 34(4) 39(4) 12(3) -34(6) -1(5) 

O(2D) 67(8) 170(16) 106(12)  97(12) -7(8) -34(9) 

O(3D) 89(8) 70(7) 58(6) 24(5) 13(6) -4(6) 
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Table S5. Hydrogen coordinates (× 104) and isotropic displacement parameters (Å 2 × 103). 

  x y z Ueq 

H(2A1) 4474 2636 8675 14(10) 

H(2A2) 7187 2378 8426 20(11) 

H(6A1) 8539 258 8669 23(11) 

H(6A2) 6870 -374 9283 25(12) 

H(7A) 2590(140) 1500(60) 9550(80) 90(30) 

H(8A1) 6840 2756 10535 51(17) 

H(8A2) 7838 1568 10730 49(16) 

H(9A) 10150(150) 3150(16) 10160(60) 70(20) 

H(10A) 2980(70) 1390(30) 6026(16) 10(9) 

H(11A) 5394 3449 7384 25(12) 

H(12A) 4500 4288 6016 33(13) 

H(12B) 5458 3020 5563 26(12) 

H(13A) 1025 3626 5106 32(14) 

H(15A) -63 -1381 6711 44(16) 

H(15B) -932 -1385 5530 44(16) 

H(15C) -741 -174 6451 33(13) 

H(16A) 4050(80) -2190(40) 6840(20) 30(13) 

H(17A) 4359 -2988 8254 46(16) 

H(17B) 6862 -2071 8756 60(20) 

H(21A) 560(100) 4960(70) 7730(60) 70(20) 

H(2B1) 2220 7320 1817 18(10) 

H(2B2) 4804 8179 2060 42(15) 

H(6B1) 4475 10274 1644 43(15) 

H(6B2) 1735 10501 1155 24(12) 

H(7B) -1020(180) 7856(14) 870(70) 90(30) 

H(8B1) 4568 8438 329 35 

H(8B2) 2352 7358 24 35 

H(8B3) 1838 8571 -312 35 

H(8B4) 4545 8495 316 35 

H(9B) 1894 9404 -444 47 

H(9') 752 6754 -239 42 

H(10B) 2340(90) 8560(40) 4410(20) 19(11) 

H(11B) 3627 6580 3028 33(13) 

H(12C) 3800 5633 4336 24(12) 

H(12D) 5501 6903 4793 27(12) 

H(13B) 1362 6241 5319 29(13) 

H(15D) -1896 10854 3769 56(18) 

H(15E) -1586 10864 4959 41(15) 

H(15F) -2072 9619 4060 41(15) 

H(16B) 1800(100) 12080(40) 3702(16) 25(12) 

H(17C) 1014 13267 2646 33(13) 

H(17D) 1912 12293 1745 28(12) 

H(21B) -1820(60) 4790(60) 2670(60) 70(20) 

H(1W1) -1600(110) 5220(60) 5610(40) 70(20) 

H(1W2) -1840(90) 4600(60) 4610(30) 56(19) 
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Table S6. Hydrogen bonds [Å  and °]. 

D—H···A dD—H dH···A dD···A <(DHA) 

O(7A)-H(7A)...O(9A)#1 0.840(15) 1.92(4) 2.710(4) 156(9) 

O(9A)-H(9A)...O(2C) 0.847(15) 1.86(4) 2.655(9) 156(8) 

O(9A)-H(9A)...O(3D)#2 0.847(15) 2.08(5) 2.838(14) 148(8) 

N(10A)-H(10A)...O(14B)#3 0.867(15) 2.248(16) 3.113(4) 176(4) 

O(13A)-H(13A)...O(1W) 0.84 1.81 2.646(4) 175.5 

N(16A)-H(16A)...O(13B)#3 0.882(15) 2.078(17) 2.957(5) 174(5) 

O(21A)-H(21A)...O(22A)#4 0.838(15) 1.74(4) 2.534(4) 157(8) 

O(7B)-H(7B)...O(1C) 0.843(15) 2.06(3) 2.889(8) 169(10) 

O(7B)-H(7B)...O(1D) 0.843(15) 2.25(6) 2.98(2) 145(9) 

N(10B)-H(10B)...O(14A)#5 0.875(15) 2.29(2) 3.123(4) 159(4) 

N(10B)-H(10B)...O(14B) 0.875(15) 2.30(5) 2.734(5) 110(4) 

O(13B)-H(13B)...O(1W) 0.84 1.85 2.691(4) 175.3 

N(16B)-H(16B)...O(13A)#5 0.882(15) 1.943(19) 2.812(5) 168(5) 

O(21B)-H(21B)...O(19B)#6 0.839(15) 1.652(16) 2.491(4) 177(8) 

O(1W)-H(1W1)...O(19A)#4 0.842(15) 1.85(3) 2.648(4) 159(7) 

O(1W)-H(1W2)...O(22B)#6 0.846(15) 1.97(4) 2.716(5) 147(6) 

 


