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Computational methods.

Conformational minima were calculated via conformational searches at the PM3 level* followed by DFT
calculation. The geometry optimisation were carried out with the Gaussian 09 program? series applying
the B97-D? functional and the def2-TZVP basis set®.

Figure 1. Calculated conformational minima of (Sa,Sc,Sc,Sp)-L1 (top) and (Sa,Sc,Sc,Rp)-L1 (bottom):
continuous arrows highlight NOE interactions (atom distances < 3.8 A); dashed arrows not expected
NOE-interactions (atom distances > 5.0 A)
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DFT calculation: optimised conformer of (Sai,Sc,Sc,Rp)-L1 (Xyz)

C 1.407000 2.901000 1.638000
C 2.633000 2.983000 0.925000
C 3.050000 1.861000 0.128000
C 2.242000 0.672000 0.094000
C 0.996000 0.680000 0.726000
C 0.607000 1.792000 1.526000
C 3.440000 4.149000 0.970000
C 4.611000 4_.231000 0.245000
C 5.010000 3.142000 -0.565000
C 4_.251000 1.990000 -0.622000
c 1.932000 -1.074000 -1.630000
C 2.715000 -0.541000 -0.617000
C 3.942000 -1.205000 -0.281000
c 4.361000 -2.342000 -1.059000
C 3.541000 -2.801000 -2.123000
C 2.336000 -2.192000 -2.393000
C 4_751000 -0.813000 0.820000
C 5.922000 -1.480000 1.118000
C 6.350000 -2.576000 0.330000
C 5.579000 -2.997000 -0.733000
C -3.661000 3.032000 -1.184000
C -2.734000 2.161000 -0.603000
c -2.905000 1.801000 0.742000
C -3.968000 2.301000 1.491000
C -4.894000 3.169000 0.899000
C -4.738000 3.530000 -0.440000
C -4.404000 -3.374000 -0.047000
C -3.642000 -2.662000 -0.976000
C -3.834000 -1.286000 -1.155000
C -4.821000 -0.640000 -0.397000
C -5.585000 -1.348000 0.533000
C -5.376000 -2.718000 0.714000
N 0.081000 -0.407000 0.607000
0] 0.711000 -0.483000 -1.913000
P -0.554000 -1.032000 -0.923000
N -1.744000 0.057000 -1.401000
c -2.964000 -0.460000 -2.095000
C -2.629000 -1.167000 -3.417000
C -1.578000 1.533000 -1.375000
C -1.349000 2.100000 -2.782000
C -0.422000 -0.984000 1.803000
C -1.753000 -1.427000 1.903000
C -2.207000 -2.032000 3.079000
C -1.360000 -2.176000 4.179000
C -0.039000 -1.718000 4.089000
C 0.431000 -1.137000 2.914000
H 1.096000 3.744000 2.252000
H -0.343000 1.745000 2.047000
H 3.108000 4.985000 1.585000
H 5.219000 5.132000 0.284000
H 5.922000 3.214000 -1.154000
H 4._.569000 1.167000 -1.253000
H 3.870000 -3.658000 -2.707000
H 1.680000 -2.547000 -3.184000
H 4.435000 0.025000 1.434000
H 6.521000 -1.162000 1.969000
H 7.278000 -3.089000 0.573000
H 5.886000 -3.850000 -1.336000
H -3.552000 3.324000 -2.226000
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-2.221000 1.085000 1.186000
-4.084000 2.001000 2.530000
-5.731000 3.556000 1.477000
-5.455000 4._.200000 -0.911000

-4.232000 -4.440000 0.089000
-2.875000 -3.178000 -1.547000
-4.972000 0.429000 -0.522000
-6.342000 -0.828000 1.117000
-5.968000 -3.272000 1.440000
-3.543000 0.437000 -2.342000
-3.551000 -1.463000 -3.933000
-2.027000 -2.068000 -3.245000
-2.053000 -0.493000 -4.061000
-0.668000 1.725000 -0.799000
-0.463000 1.627000 -3.215000
-1.192000 3.185000 -2.735000
-2.208000 1.908000 -3.437000
-2.444000 -1.289000 1.079000
-3.239000 -2.372000 3.128000
-1.721000 -2.635000 5.097000
0.635000 -1.827000 4_.936000
1.462000 -0.802000 2.839000
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DFT calculation: optimised conformer of (Sai,Sc,Sc,Sp)-L1 (Xyz)

-3.913000 -3.014000 -0.842000
-4.772000 -1.888000 -0.946000
-4.221000 -0.570000 -0.776000
-2.827000 -0.425000 -0.454000
-2.015000 -1.555000 -0.432000
-2.569000 -2.852000 -0.617000
-6.153000 -2.036000 -1.236000
-6.971000 -0.934000 -1.379000

-6.426000 0.366000 -1.248000
-5.089000 0.542000 -0.955000
-1.186000 1.378000 -0.940000
-2.244000 0.907000 -0.173000
-2.747000 1.742000 0.882000
-2.239000 3.079000 1.034000
-1.251000 3.546000 0.128000
-0.730000 2.713000 -0.833000
-3.709000 1.283000 1.823000
-4.159000 2.100000 2.841000
-3.675000 3.424000 2.971000
-2.731000 3.899000 2.084000

-104000 0.025000 -0.542000

-202000 -1.033000 -0.718000
-423000 -2.225000 -0.017000
-496000 -2.355000 0.865000
-375000 -1.283000 1.054000
-178000 -0.097000 0.343000

-093000 3.662000 -1.602000
-472000 2.446000 -1.315000
.567000 1.858000 -0.047000
-290000 2.543000 0.940000
-911000 3.764000 0.663000
-822000 4.328000 -0.612000
-605000 -1.423000 -0.240000
-0.586000 0.578000 -1.901000

- 775000 -0.361000 -0.932000
-856000 0.535000 0.253000
-361000 -0.144000 1.546000
-992000 -0.919000 -1.632000
-328000 -0.215000 -2.959000
-022000 -2.354000 0.660000
-465000 -2.348000 1.995000
-092000 -3.218000 2.928000
-104000 -4.109000 2.550000
-533000 -4.132000 1.222000
-967000 -3.271000 0.278000
-4.334000 -4.010000 -0.975000
-1.906000 -3.711000 -0.568000
-6.553000 -3.042000 -1.355000
-8.028000 -1.060000 -1.607000
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|
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-7.066000 1.235000 -1.385000
-4.686000 1.546000 -0.863000
-0.893000 4_.570000 0.217000
0.040000 3.057000 -1.512000
-4.088000 0.269000 1.736000
-4.890000 1.721000 3.552000
-4.041000 4._.059000 3.775000
-2.339000 4.910000 2.178000
4_955000 0.959000 -1.072000
3.726000 -3.049000 -0.146000
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-644000 -3.286000 1.407000
-210000 -1.376000 1.746000
-859000 0.741000 0.478000
-009000 4.089000 -2.600000
-909000 1.932000 -2.087000
-389000 2.118000 1.934000
-473000 4.270000 1.446000
-313000 5.274000 -0.832000
-809000 0.796000 0.456000
-451000 -0.172000 1.601000
-986000 0.418000 2.411000
-978000 -1.161000 1.612000

- 723000 -1.951000 -1.896000
-431000 -0.155000 -3.587000
-718000 0.793000 -2.808000
-089000 -0.804000 -3.489000
-235000 -1.637000 2.284000
-255000 -3.192000 3.959000
-546000 -4.782000 3.281000
-305000 -4.833000 0.912000
-291000 -3.316000 -0.759000
-310000 -0.822000 -1.649000
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Figure 2. Selected NOE interactions for (Sa,Sc,Sc)-L1
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Figure 3. 'H-NMR of (S4,Sc,Sc,Re)-L1
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Figure 4. *C NMR (apt) of (Sa,S¢,S¢,Rp)-L1
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Figure 5. P NMR of (Sa,Sc,Sc,Re)-L1
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NMR signal assignment for (S5,Sc,Sc,Rp)-L1

nﬁ:ltw)lraner Type 13C lH
1 CH 124,59 7.46
2 CH 126,21 7,33 (M)
3 CH 126,55 7,43(m)
4 Cq 133,12 (d, 2.4 H?)
5 Cq 131,32
6 CH 128,51 7,97 (d, 8.2 Hz)
7 Cq 125,84 (d, 5.5 Hz)
8 Cq 150,60
9 CH 122,52 7,68 (d, 8.8 Hz)
10 CH 130,37 8,04 (d, 8.8 Hz)
11 CH 126,06 7,34 m
12 CH 125,45 7,51 m
13 CH 128,11 7,90 (d, 7.9 Hz)
14 Cq 131,83
15 Cq 132,83
16 CH 128,05 7,46 m
17 CH 129,59 7,81 (d, 8.8 Hz) 4443
18 CH 128,11 7,54 (d, 8.8 H) 45
19 Cq 141,84 (d, 5.4 H?)
20 Cq 129,88
21 Cq 1482 (d, 26.2 H2)
22 Cq 143,10
23 Cq 143,09
24 o
25 N
26 P
27 N
28 CHaliph 54,21 4,54
29 CH3 22,66 1,84
30  CHaliph 54,14 4,54
31 CH3 22,16 1,84 33 34
32 CH 121,07 (d, 12.7Hz) 6,22 (d, 7.9 H2)
33 CH 128,6 (d, 1.4 Hz) 6,80 m
34 CH 121,42 6,80 m
35 CH 128,60 (d, 1.4 Hz) 6,80 m
36 CH 121’°7HZ(§" 127 622 (d, 7.9 Hz)
37 CH 128,92 7,24
38 CH 128,03 7,36
39 CH 127,14 7,37
40 CH 128,03 7,36
41 CH 128,92 7,24
42 CH 128,90 7,24
43 CH 128,03 7,36
44 CH 127,14 7,37
45 CH 128,03 7,36
46 CH 128,90 7,24

11
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Figure 6. Calculated conformational minima of (S;,Rc,Rc,Sp)-L1 (top) and (Sa,Rc,Rc,Rp)-L1 (bottom):
continuous arrows highlight NOE interactions (atom distances < 3.0 A); dashed arrows not expected
NOE-interactions (atom distances > 5.0 A).

12



Electronic Supplementary Material (ESI) for Catalysis Science & Technology
This journal is © The Royal Society of Chemistry 2012

DFT calculation: optimised conformer of (Si,Rc,Rc,Rp)-L1 (Xyz)
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-362000 -1.257000 -1.120000
-392000 -0.599000 0.160000
-608000 1.727000 1.072000
- 789000 3.403000 0.638000
-395000 -4.885000 -1.617000
- 700000 -2.557000 -1.007000
-364000 -2.041000 1.224000
-078000 -4.345000 0.609000
.607000 -5.777000 -0.831000
-957000 -0.851000 0.762000
-570000 -0.678000 2.564000
-800000 0.068000 1.493000
-278000 0.937000 1.834000

-844000 1.195000 -2.287000
-269000 -1.051000 -3.141000
-566000 -1.800000 -2.176000
-988000 -0.604000 -3.442000
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-910000 2.806000 0.335000
-110000 5.177000 1.099000
-109000 6.368000 2.037000
-2.096000 5.173000 2.158000
-2.304000 2.829000 1.310000
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DFT calculation: optimised conformer of (Si,Rc,Rc,Sp)-L1 (Xyz)

C 4_007000 2.709000 -1.242000
C 4.821000 1.557000 -1.035000
C 4.188000 0.311000 -0.665000
C 2.758000 0.273000 -0.439000
C 1.994000 1.418000 -0.714000
C 2.636000 2.634000 -1.116000
C 6.235000 1.608000 -1.217000
C 7.016000 0.470000 -1.072000
C 6.395000 -0.769000 -0.753000
C 5.023000 -0.847000 -0.557000
C 1.167000 -1.610000 -0.805000
C 2.124000 -0.998000 0.009000
C 2.551000 -1.686000 1.202000
c 2.110000 -3.043000 1.440000
C 1.256000 -3.671000 0.484000
C 0.777000 -2.965000 -0.605000
C 3.395000 -1.068000 2.176000
C 3.786000 -1.751000 3.319000
C 3.363000 -3.091000 3.544000
C 2.541000 -3.720000 2.620000
C -3.231000 2.045000 1.338000
C -3.153000 0.642000 1.229000
c -4.260000 -0.123000 1.648000
C -5.428000 0.499000 2.122000
C -5.503000 1.900000 2.200000
C -4.392000 2.671000 1.816000
C -2.979000 -3.931000 -1.836000
C -2.604000 -2.587000 -1.968000
C -3.477000 -1.548000 -1.581000
C -4.749000 -1.885000 -1.085000
C -5.129000 -3.233000 -0.947000
C -4.245000 -4.260000 -1.314000
N 0.567000 1.409000 -0.598000
0] 0.606000 -0.935000 -1.861000
P -0.397000 0.466000 -1.782000
N -1.803000 0.165000 -0.837000
c -2.983000 -0.107000 -1.715000
C -4.081000 0.972000 -1.674000
C -1.889000 -0.004000 0.652000
C -1.700000 -1.447000 1.147000
C -0.010000 2.621000 -0.106000
C 0.286000 3.010000 1.220000
C -0.233000 4._.202000 1.742000
C -1.066000 5.020000 0.956000
C -1.362000 4_.638000 -0.364000
C -0.831000 3.453000 -0.898000
H 4.486000 3.652000 -1.536000
H 2.016000 3.515000 -1.314000
H 7.005000 -1.677000 -0.667000
H 4.569000 -1.815000 -0.327000
H 6.691000 2.569000 -1.489000
H 8.102000 0.519000 -1.218000
H 0.953000 -4.713000 0.647000
H 0.072000 -3.415000 -1.310000
H 3.726000 -0.038000 2.008000
H 4.427000 -1.251000 4_.058000
H 3.684000 -3.621000 4.451000
H 2.201000 -4.751000 2.785000
H -4.225000 -1.214000 1.586000
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H -6.283000 -0.116000 2.433000
H -2.286000 -4.726000 -2.140000
H -1.611000 -2.325000 -2.354000
H -5.445000 -1.094000 -0.788000
H -2.562000 -0.045000 -2.741000
H -3.614000 1.969000 -1.756000
H -4.758000 0.821000 -2.536000
H -4.684000 0.955000 -0.754000
H -1.036000 0.576000 1.043000
H -2.453000 -2.139000 0.736000
H -0.705000 -1.818000 0.874000
H -1.778000 -1.458000 2.251000
H 0.001000 4.488000 2.776000
H -2.005000 5.271000 -0.989000
H -1.044000 3.177000 -1.937000
H -2.377000 2.652000 1.035000
H -4.542000 -5.311000 -1.205000
H -6.123000 -3.479000 -0.549000
H -1.481000 5.948000 1.369000
H -6.416000 2.386000 2.569000
H -4.426000 3.766000 1.886000
H 0.928000 2.360000 1.826000
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Figure 7. Selected NOE interactions for (Sa,Rc,Rc)-L1
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Figure 8. 1H-NMR of (Sa,Rc,Rc,Rp)-L1

[wdd]

dNO@HE

-1y

—4.603

18



Electronic Supplementary Material (ESI) for Catalysis Science & Technology
This journal is © The Royal Society of Chemistry 2012

Figure 10. ®*C-NMR (apt) of (Sa,Rc,Re,Rp)-L1

128.762
128.753
128.457
128.238
128.050
127.972
127.760
127687 - -g
126.576
126.371
126.083
126.034
125.788

@ idv oL

[wdd]

= 125499
T—124.454
122.207
—1221981
121.778
121.230
121.142

54.122
—~_ 54.049

[rel]

19



Electronic Supplementary Material (ESI) for Catalysis Science & Technology
This journal is © The Royal Society of Chemistry 2012

Figure 11. **P-NMR (apt) of (Sa,Rc,Re,Rp)-L1
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NMR signal assignment for (Sa,Rc,Rc,Rp)-L1
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Figure 12. *H-NMR 0f (Sa,Sa,Rc,Rc)-L2
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Figure 13. ®C-NMR (apt) of (Sa,Sa,Rc,Re)-L2
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Figure 14. **P-NMR of (Sa,Sa,Rc,Rc)-L2
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Figu

re 15. 'H-NMR of (S4,54,5¢,5¢)-L.2
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Figure 16. *C-NMR (apt) of (Sa,Sa,Sc,Sc)-L2
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Figure 17. **P-NMR 0f (Sa,SaSc,Sc)-L2
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