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1. Optimization Study 
 

 
Scheme S1: Ligand screening for asymmetric silylation of alkenyl-substituted phosphine oxides. All reactions were 

performed on a 0.20 mmol scale. aDetermined by 1H NMR spectroscopic analysis using mesitylene as the internal 

standard. bDetermined by HPLC analysis on a chiral stationary phase.  
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Table S1. Solvent screening for asymmetric silylation of alkenyl-substituted phosphine oxidesa 

 

 

entry solvent yield (%)b ee (%)c 

1 THF 47 62 

2 2-MeTHF 47 75 

3 dioxane 14 78 

4 

5 

6 

Et2O 

TBME 

toluene 

45 

38 

38 

86 

91 

75 

7 CH2Cl2 13 70 

8 EtOAc 28 85 

9 H2O trace - 

aAll reactions were performed on a 0.20 mmol scale. bDetermined by 1H NMR spectroscopic 

analysis using mesitylene as internal standard. cDetermined by HPLC analysis on a chiral 

stationary phase. 
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Table S2. Copper-salt screening for asymmetric silylation of alkenyl-substituted phosphine oxidesa 

 

 

entry copper salt yield (%)b ee (%)c 

1 Cu(CH3CN)4PF6 38 91 

2 CuTc 69 91 

3 Cu(acac)2 85 91 

4 Cu(OTf)2 83 (96) 93 

5 CuBr 81 65 

6 CuI 46 55 

7 CuBr·SMe2 63 75 

8 CuSCN 56 79 

9 (Ph3P)2CuBH4 72 77 

10 CuF trace - 

11 CuCN 88 23 

12 CuCl2·2H2O 44 87 

13 Cu(TMHD)2 71 90 

14 Cu(CF3COCH2COCH3)2 66 93 

15 Cu(COOCH3)2 33 93 

aAll reactions were performed on a 0.20 mmol scale. bDetermined by 1H NMR spectroscopic 

analysis using mesitylene as internal standard (isolated yield in the parentheses). cDetermined 

by HPLC analysis on a chiral stationary phase. 
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Table S3. Base screening for asymmetric silylation of alkenyl-substituted phosphine oxidesa 

 

 

entry base yield (%)b ee (%)c 

1 LiOtBu 96[d] 93 

2 

3 

4 

5 

6 

NaOtBu  

KOtBu  

NaOEt 

NaOMe 

Na2CO3 

12 

trace 

trace 

trace 

trace 

- 

- 

- 

- 

- 

7 NaHCO3 tarce - 

8 NaOH 42 83 

9 

10 

11 

Et3N 

DBU 

DMAP 

28 

64 

trace 

85 

84 

- 

aAll reactions were performed on a 0.10 mmol scale. bDetermined by 1H NMR spectroscopic 

analysis using mesitylene as internal standard. cDetermined by HPLC analysis on a chiral 

stationary phase. 
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Table S4. Control experimentsa 

 

 

entry variation yield (%)b ee (%) 

1 w/o Cu(OTf)2 trace - 

2 

3 

4 

w/o (S,R)-L3 

w/o LiOtBu 

w/o MeOH 

32 

tarce 

26 

- 

- 

- 

aAll reactions were performed on a 0.10 mmol scale. bDetermined by 1H NMR spectroscopic 

analysis using mesitylene as internal standard.  
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2. Determination of the Absolute Configuration 
 
 
[2-(Dimethylphenylsilyl)-2-phenylethyl]diphenylphosphine oxide [(S)-3a] 

 

 
 

Crystals of (S)-3a were obtained through recrystallization from a solution of (S)-3a in CH2Cl2 

and n-heptane at room temperature. The absolute configuration was unambiguously con-

firmed by X-ray diffraction analysis, and other compounds were assigned by analogy. CCDC 

2118372 contains the supplementary crystallographic data for this compound. 

 

Figure S1. Molecular structure of (S)-3a. Thermal ellipsoids represent 50% probability level. H atoms are omitted 

for clarity except at C3. 
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Table S5. Crystal data and structure refinement 

 

Empirical formula  C28H29OPSi [(S)-3a] 

Formula weight  440.57 

Temperature  150.01(10) K 

Wavelength  1.54184 Å 

Crystal system  Orthorhombic 

Space group  P212121 (no. 19) 

Unit cell dimensions a = 6.05219(6) Å α = 90°. 

 b = 17.31329(19) Å β = 90°. 

 c = 22.5495(2) Å γ = 90°. 

Volume 2362.81(4) Å3 

Z 4 

Density (calculated) 1.239 Mg/m3 

Absorption coefficient 1.640 mm-1 

F(000) 936 

Crystal size 0.52 x 0.12 x 0.08 mm3 

Theta range for data collection 3.22 to 67.49°. 

Index ranges -7<=h<=7, -20<=k<=17, -26<=l<=27 

Reflections collected 15640 

Independent reflections 4254 [R(int) = 0.0212] 

Completeness to theta = 67.49° 100.0 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.8745 and 0.4814 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4254 / 0 / 281 

Goodness-of-fit on F2 1.061 

Final R indices [I>2sigma(I)] R1 = 0.0227, wR2 = 0.0610 

R indices (all data) R1 = 0.0234, wR2 = 0.0613 

Absolute structure parameter 0.019(13) 

Largest diff. peak and hole 0.204 and -0.213 e.Å-3 
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Table S6.  Atomic coordinates ( x 104) and equivalent  isotropic displacement parameters (Å2 x 103) 

for (S)-3a.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________  

 x y z U(eq) 

________________________________________________________________________________   

P(1) 4106(1) 5306(1) 5404(1) 17(1) 

Si(1) 6876(1) 3666(1) 6739(1) 18(1) 

O(1) 1792(2) 5043(1) 5508(1) 23(1) 

C(1) 6149(2) 4721(1) 5782(1) 18(1) 

C(2) 5541(2) 4581(1) 6439(1) 18(1) 

C(3) 6029(2) 5264(1) 6841(1) 19(1) 

C(4) 4486(3) 5500(1) 7261(1) 25(1) 

C(5) 4917(3) 6113(1) 7644(1) 33(1) 

C(6) 6906(3) 6497(1) 7611(1) 36(1) 

C(7) 8465(3) 6276(1) 7194(1) 33(1) 

C(8) 8040(3) 5661(1) 6814(1) 25(1) 

C(9) 4462(2) 6306(1) 5616(1) 20(1) 

C(10) 2712(3) 6676(1) 5898(1) 26(1) 

C(11) 2906(3) 7446(1) 6062(1) 34(1) 

C(12) 4833(3) 7844(1) 5939(1) 35(1) 

C(13) 6558(3) 7483(1) 5650(1) 35(1) 

C(14) 6383(2) 6712(1) 5489(1) 27(1) 

C(15) 4890(2) 5261(1) 4630(1) 18(1) 

C(16) 6991(3) 5045(1) 4441(1) 25(1) 

C(17) 7427(3) 4970(1) 3838(1) 29(1) 

C(18) 5802(3) 5127(1) 3425(1) 29(1) 

C(19) 3735(3) 5362(1) 3610(1) 31(1) 

C(20) 3267(3) 5424(1) 4212(1) 26(1) 

C(21) 6405(2) 2839(1) 6209(1) 20(1) 

C(22) 8044(3) 2278(1) 6140(1) 27(1) 

C(23) 7773(3) 1657(1) 5756(1) 33(1) 

C(24) 5857(3) 1582(1) 5430(1) 31(1) 

C(25) 4193(3) 2127(1) 5490(1) 30(1) 

C(26) 4472(2) 2748(1) 5875(1) 26(1) 

C(27) 5695(3) 3448(1) 7486(1) 26(1) 

C(28) 9916(2) 3817(1) 6806(1) 31(1) 
________________________________________________________________________________  
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Table S7. Bond lengths [Å] and angles [°] for (S)-3a. 

_____________________________________________________  

P(1)-O(1)  1.4909(10) 

P(1)-C(9)  1.8086(13) 

P(1)-C(15)  1.8104(13) 

P(1)-C(1)  1.8110(13) 

Si(1)-C(28)  1.8649(15) 

Si(1)-C(27)  1.8687(14) 

Si(1)-C(21)  1.8856(14) 

Si(1)-C(2)  1.9020(13) 

C(1)-C(2)  1.5472(17) 

C(2)-C(3)  1.5188(18) 

C(3)-C(4)  1.3909(19) 

C(3)-C(8)  1.399(2) 

C(4)-C(5)  1.393(2) 

C(5)-C(6)  1.377(3) 

C(6)-C(7)  1.387(2) 

C(7)-C(8)  1.391(2) 

C(9)-C(14)  1.389(2) 

C(9)-C(10)  1.3919(19) 

C(10)-C(11)  1.389(2) 

C(11)-C(12)  1.382(2) 

C(12)-C(13)  1.381(2) 

C(13)-C(14)  1.388(2) 

C(15)-C(20)  1.3899(19) 

C(15)-C(16)  1.392(2) 

C(16)-C(17)  1.392(2) 

C(17)-C(18)  1.381(2) 

C(18)-C(19)  1.380(2) 

C(19)-C(20)  1.392(2) 

C(21)-C(22)  1.398(2) 

C(21)-C(26)  1.400(2) 

C(22)-C(23)  1.390(2) 

C(23)-C(24)  1.379(2) 

C(24)-C(25)  1.388(2) 

C(25)-C(26)  1.391(2) 

O(1)-P(1)-C(9)                          111.27(6) 

O(1)-P(1)-C(15)                        112.58(6) 
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C(9)-P(1)-C(15) 105.37(6) 

O(1)-P(1)-C(1) 113.35(6) 

C(9)-P(1)-C(1) 109.25(6) 

C(15)-P(1)-C(1) 104.51(6) 

C(28)-Si(1)-C(27) 109.43(7) 

C(28)-Si(1)-C(21) 107.86(7) 

C(27)-Si(1)-C(21) 111.13(6) 

C(28)-Si(1)-C(2) 109.33(7) 

C(27)-Si(1)-C(2) 109.01(6) 

C(21)-Si(1)-C(2) 110.05(6) 

C(2)-C(1)-P(1) 112.11(9) 

C(3)-C(2)-C(1) 113.76(10) 

C(3)-C(2)-Si(1) 110.79(9) 

C(1)-C(2)-Si(1) 111.70(9) 

C(4)-C(3)-C(8) 117.99(12) 

C(4)-C(3)-C(2) 120.24(12) 

C(8)-C(3)-C(2) 121.75(12) 

C(3)-C(4)-C(5) 121.31(15) 

C(6)-C(5)-C(4) 119.94(14) 

C(5)-C(6)-C(7) 119.82(13) 

C(6)-C(7)-C(8) 120.23(15) 

C(7)-C(8)-C(3) 120.70(14) 

C(14)-C(9)-C(10) 119.86(12) 

C(14)-C(9)-P(1) 122.01(10) 

C(10)-C(9)-P(1) 118.10(10) 

C(11)-C(10)-C(9) 119.97(15) 

C(12)-C(11)-C(10) 119.77(15) 

C(13)-C(12)-C(11) 120.47(14) 

C(12)-C(13)-C(14) 120.06(15) 

C(13)-C(14)-C(9) 119.84(14) 

C(20)-C(15)-C(16) 119.54(12) 

C(20)-C(15)-P(1) 117.37(10) 

C(16)-C(15)-P(1) 123.05(10) 

C(17)-C(16)-C(15) 119.78(14) 

C(18)-C(17)-C(16) 120.35(14) 

C(19)-C(18)-C(17) 120.05(13) 

C(18)-C(19)-C(20) 120.09(14) 

C(15)-C(20)-C(19) 120.14(14) 
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C(22)-C(21)-C(26) 117.04(13) 

C(22)-C(21)-Si(1) 119.39(11) 

C(26)-C(21)-Si(1) 123.57(10) 

C(23)-C(22)-C(21) 121.57(15) 

C(24)-C(23)-C(22) 120.25(14) 

C(23)-C(24)-C(25) 119.64(13) 

C(24)-C(25)-C(26) 119.88(14) 

C(25)-C(26)-C(21) 121.62(14) 

_____________________________________________________________  
Symmetry transformations used to generate equivalent atoms. 
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Table S8. Anisotropic displacement parameters (Å2x 103) for (S)-3a. 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 

______________________________________________________________________________  

P(1) 17(1)  17(1) 15(1)  -1(1) 0(1)  -1(1) 

Si(1) 18(1)  18(1) 18(1)  0(1) 0(1)  0(1) 

O(1) 20(1)  26(1) 24(1)  -1(1) 0(1)  -5(1) 

C(1) 19(1)  20(1) 16(1)  -1(1) 1(1)  1(1) 

C(2) 17(1)  19(1) 17(1)  1(1) 2(1)  -2(1) 

C(3) 25(1)  18(1) 15(1)  3(1) -1(1)  3(1) 

C(4) 27(1)  27(1) 21(1)  -1(1) 1(1)  4(1) 

C(5) 46(1)  31(1) 23(1)  -6(1) 0(1)  15(1) 

C(6) 57(1)  22(1) 28(1)  -8(1) -11(1)  6(1) 

C(7) 41(1)  23(1) 34(1)  1(1) -8(1)  -6(1) 

C(8) 31(1)  23(1) 22(1)  1(1) 0(1)  -3(1) 

C(9) 25(1)  19(1) 16(1)  1(1) -2(1)  0(1) 

C(10) 28(1)  25(1) 25(1)  -2(1) 5(1)  -1(1) 

C(11) 44(1)  26(1) 33(1)  -7(1) 9(1)  5(1) 

C(12) 56(1)  20(1) 31(1)  -3(1) 2(1)  -5(1) 

C(13) 42(1)  27(1) 35(1)  0(1) 1(1)  -14(1) 

C(14) 28(1)  26(1) 28(1)  0(1) 3(1)  -4(1) 

C(15) 22(1)  16(1) 16(1)  0(1) 0(1)  -1(1) 

C(16) 24(1)  32(1) 19(1)  -1(1) -1(1)  1(1) 

C(17) 28(1)  37(1) 22(1)  -3(1) 6(1)  0(1) 

C(18) 41(1)  31(1) 16(1)  -1(1) 3(1)  -2(1) 

C(19) 37(1)  36(1) 20(1)  2(1) -8(1)  3(1) 

C(20) 27(1)  27(1) 23(1)  0(1) -2(1)  4(1) 

C(21) 24(1)  18(1) 19(1)  2(1) 4(1)  -2(1) 

C(22) 28(1)  22(1) 31(1)  2(1) -1(1)  2(1) 

C(23) 38(1)  20(1) 40(1)  -3(1) 7(1)  5(1) 

C(24) 40(1)  21(1) 31(1)  -6(1) 8(1)  -6(1) 

C(25) 29(1)  29(1) 31(1)  -5(1) -1(1)  -6(1) 

C(26) 23(1)  25(1) 29(1)  -4(1) 2(1)  0(1) 

C(27) 32(1)  27(1) 18(1)  3(1) -1(1)  -2(1) 

C(28) 21(1)  30(1) 41(1)  -8(1) -4(1)  1(1) 
______________________________________________________________________________   
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3. HPLC Traces 
 
(S)-[2-(Dimethylphenylsilyl)-2-phenylethyl]diphenylphosphine Oxide [(S)-3a] 
 
 
 
 
rac-3a 
 

 

 
 
 
(S)-3a (95% ee) 
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(S)-[2-(Dimethylphenylsilyl)-2-(2-methyl)phenylethyl]diphenylphosphine Oxide 
[(S)-3b] 
 
 
 
 
rac-3b 
 

 

 
 
 
(S)-3b (91% ee) 
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(S)-[2-(Dimethylphenylsilyl)-2-(3-methyl)phenylethyl]diphenylphosphine Oxide 
[(S)-3c] 
 
 

 
 
rac-3c 
 

 

 
 
 
(S)-3c (90% ee) 
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(S)-[2-(Dimethylphenylsilyl)-2-(4-methyl)phenylethyl]diphenylphosphine Oxide 
[(S)-3d] 
 
 
 
 
rac-3d 
 

 

 
 
 
(S)-3d (80% ee) 
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(S)-[2-(Dimethylphenylsilyl)-2-(4-methoxy)phenylethyl]diphenylphosphine 

Oxide [(S)-3e] 

 

 

 
rac-3e 
 

 

 

 

 

(S)-3e (90% ee) 
 

 

 



Supporting Information for SYNTHESIS   S20 

(S)-[2-(Dimethylphenylsilyl)-2-(4-bromo)phenylethyl]diphenylphosphine Oxide 
[(S)-3f] 
 
 
 
 
rac-3f 
 

 

 
 
 
(S)-3f (89% ee) 
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(S)-[2-(Dimethylphenylsilyl)-2-(4-trifloromethyl)phenylethyl]diphenylphosphine 
Oxide [(S)-3g] 
 
 

 
 

rac-3g 
 

 

 
 
 
(S)-3g (83% ee) 
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(S)-[2-(Dimethylphenylsilyl)-2-(1-naphthalen)ethyl]diphenyl-phosphine Oxide 

[(S)-3h] 

 

 

 

 

rac-3h 

 

 

 
 
 
(S)-3h (93% ee) 
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(S)-[2-(Dimethylphenylsilyl)octyl]diphenylphosphine Oxide [(S)-3i] 
 
 
 
 
rac-3i 
 

 

 
 
 
(S)-3i (64% ee) 
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(S)-(2-Hydroxyoctyl)diphenylphosphine Oxide [(S)-4i] 
 
 

 
 

rac-4i 
 

 

 
 
 
(S)-4i (65% ee) 
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4. NMR Spectra of New Compounds 
 
Figure S2. 1H NMR (500 MHz, CDCl3, 298 K) of (S)-[2-(Dimethylphenylsilyl)-2-phenylethyl]diphenylphosphine Oxide [(S)-3a] 
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Figure S3. 13C NMR (125 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-phenylethyl]diphenylphosphine Oxide [(S)-3a] 
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Figure S4. 29Si DEPT NMR (99 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-phenylethyl]diphenylphosphine Oxide [(S)-
3a] 
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Figure S5. 31P NMR (202 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-phenylethyl]diphenylphosphine Oxide [(S)-3a] 
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Figure S6. 1H NMR (500 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(2-methyl)phenylethyl]diphenylphosphine Oxide 
[(S)-3b] 
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Figure S7. 13C NMR (125 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(2-methyl)phenylethyl]diphenylphosphine Oxide 
[(S)-3b] 
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Figure S8. 29Si DEPT NMR (99 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(2-methyl)phenylethyl]diphenylphosphine 
Oxide [(S)-3b] 
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Figure S9. 31P NMR (203 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(2-methyl)phenylethyl]diphenylphosphine Oxide 
[(S)-3b] 
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Figure S10. 1H NMR (500 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(3-methyl)phenylethyl]diphenylphosphine 
Oxide [(S)-3c]  
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Figure S11. 13C NMR (175 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(3-methyl)phenylethyl]diphenylphosphine 
Oxide [(S)-3c]  
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Figure S12. 29Si DEPT NMR (99 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(3-methyl)phenylethyl]diphenylphosphine 
Oxide [(S)-3c]  
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Figure S13. 31P NMR (203 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(3-methyl)phenylethyl]diphenylphosphine 
Oxide [(S)-3c]  
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Figure S14. 1H NMR (500 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-methyl)phenylethyl]diphenylphosphine 
Oxide [(S)-3d]  
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Figure S15. 13C NMR (125 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-methyl)phenylethyl]diphenylphosphine 
Oxide [(S)-3d] 
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Figure S16. 29Si DEPT NMR (99 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-methyl)phenylethyl]diphenylphosphine 
Oxide [(S)-3d] 
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Figure S17. 31P NMR (203 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-methyl)phenylethyl]diphenylphosphine 
Oxide [(S)-3d] 
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Figure S18. 1H NMR (500 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-methoxy)phenylethyl]diphenylphosphine 
Oxide [(S)-3e] 
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Figure S19. 13C NMR (125 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-methoxy)phenylethyl]diphenylphosphine 
Oxide [(S)-3e] 
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Figure S20. 29Si DEPT NMR (99 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-methoxy)phenylethyl]diphenyl-
phosphine Oxide [(S)-3e] 
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Figure S21. 31P NMR (202 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-methoxy)phenylethyl]diphenylphosphine 
Oxide [(S)-3e] 
  



Supporting Information for SYNTHESIS     S45 

Figure S22. 1H NMR (500 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-bromo)phenylethyl]diphenylphosphine Oxide 
[(S)-3f] 
  



Supporting Information for SYNTHESIS     S46 

Figure S23. 13C NMR (125 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-bromo)phenylethyl]diphenylphosphine 
Oxide [(S)-3f] 
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Figure S24. 29Si DEPT NMR (99 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-bromo)phenylethyl]diphenylphosphine 
Oxide [(S)-3f] 
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Figure S25. 31P NMR (203 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-bromo)phenylethyl]diphenylphosphine 
Oxide [(S)-3f] 
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Figure S26. 1H NMR (500 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-trifloromethyl)phenylethyl]diphenyl-
phosphine Oxide [(S)-3g] 
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Figure S27. 13C NMR (125 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-trifloromethyl)phenylethyl]diphenyl-
phosphine Oxide [(S)-3g] 
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Figure S28. 29Si DEPT NMR (99 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-trifloromethyl)phenylethyl]diphenyl-
phosphine Oxide [(S)-3g] 
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Figure S29. 31P NMR (202 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-trifloromethyl)phenylethyl]diphenyl-
phosphine Oxide [(S)-3g] 
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Figure S30. 19F NMR (471 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(4-trifloromethyl)phenylethyl]diphenyl-
phosphine Oxide [(S)-3g] 
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Figure S31. 1H NMR (700 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(1-naphthalen)ethyl]diphenyl-phosphine Oxide 
[(S)-3h] 
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Figure S32. 13C NMR (175 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(1-naphthalen)ethyl]diphenyl-phosphine Oxide 
[(S)-3h] 
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Figure S33. 29Si DEPT NMR (99 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(1-naphthalen)ethyl]diphenyl-phosphine 
Oxide [(S)-3h] 
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Figure S34. 31P NMR (203 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)-2-(1-naphthalen)ethyl]diphenyl-phosphine Oxide 
[(S)-3h] 
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Figure S35. 1H NMR (500 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)octyl]diphenylphosphine Oxide [(S)-3i] 
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Figure S36. 13C NMR (125 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)octyl]diphenylphosphine Oxide [(S)-3i] 
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Figure S37. 29Si DEPT NMR (99 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)octyl]diphenylphosphine Oxide [(S)-3i] 
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Figure S38. 31P NMR (202 MHz, CDCl3, 298K) of (S)-[2-(Dimethylphenylsilyl)octyl]diphenylphosphine Oxide [(S)-3i] 
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Figure S39. 1H NMR (500 MHz, CDCl3, 298K) of (S)-(2-Hydroxyoctyl)diphenylphosphine Oxide [(S)-4i] 

  



Supporting Information for SYNTHESIS     S63 

Figure S40. 13C NMR (125 MHz, CDCl3, 298K) of (S)-(2-Hydroxyoctyl)diphenylphosphine Oxide [(S)-4i] 
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Figure S41. 31P NMR (203 MHz, CDCl3, 298K) of (S)-(2-Hydroxyoctyl)diphenylphosphine Oxide [(S)-4i] 

 




