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1. General information

'"H NMR spectra were recorded at 400 MHz or 600 MHz. The chemical shifts were recorded in ppm
relative to tetramethylsilane and with the solvent resonance as the internal standard. Data were reported
as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, dd = doublet of
doublet, m = multiple), coupling constants (Hz), integration. 3C NMR data were collected at 101 MHz
with complete proton decoupling. '°F NMR spectra were collected on commercial instruments (377
MHz or 565 MHz) with complete proton decoupling. Melting points (Mp) were determined using
OptiMelt automated melting point system. Enantiomeric excesses (ee) were determined by chiral HPLC
analysis by using the corresponding commercial chiralpak or chiralcel column as stated in the
experimental procedures at 25 °C, and UPC? at 35 °C with UV detector at 254 nm or 210 nm. Optical
rotations were reported as follows: [a]™p (c: g/100 mL, in solvent). High resolution mass spectra
(HRMS) analyses were recorded on a Thermo Scientific LTQ Orbitrap XL with positive ion mode and
methanol were used to dissolve the sample. UV-vis absorbance spectra were recorded on SHIMADZU
UV-2600 UV-Vis spectrophotometer in a 10.0 mm quartz cuvette. IR spectra were recorded on Pierkin
Elmer 100 FT/IR spectrometer, and the wave numbers of the absorption peaks are given in cm'.
Solvents were dried and distilled prior to use according to the standard methods. Unless noted, other
commercially available reagents were used without further purification. The chiral N, N'-dioxide ligands

were synthesized by the same procedure in the literature!.

2. Synthesis of the substrates

2.1 General procedures for the preparation of silylglyoxylate A1-A12
Silylglyoxylate A1, A3, A7-12 and were known compounds and synthesized according to the reported
procedures?. Silylglyoxylate A2, A4, A5, A6 were synthesized according to the following procedure:

Br Mg/l MgBr MeSiCl, N AgOTf hg
Ar” _ = r/ —_ T /Sl\ —_— /SI‘
THF, r.t. Et,0,0°C AT Cl poy pp AT OTF

A solution of substituted bromobenzene (20 mmol, 1.0 equiv.) in THF (12 mL) was added slowly to a
suspension of magnesium (20 mmol, 1.0 equiv.) in THF (8 ml) activated by I, (One grain) under N,
atmosphere. The mixture was reacted at room temperature for 2 hours until the magnesium strips
disappeared, and the reaction process would be violently exothermic. Then the mixture was cooled to 0
°C and added to a solution of Me,SiCl, in Et,O (5 mL), the mixture was stirred at r.t. for 24 h. The
solvent was evaporated and added hexane, filtered, concentrated and purified by vacuum distillation. A
solution of chlorodimethylarylsilane? (12 mmol, 1.2 equiv.) in CH,Cl, (10 mL) was added to a
suspension of AgOTf (12 mmol, 1.2 equiv.) in CH,ClI, (3 mL). The resulting mixture was left stirring
at room temperature in the dark for 24 h. The AgCl precipitate was removed by filtration and the solvent

was removed in vacuo and used without purification®.
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Under a nitrogen atmosphere, to a solution of diazoacetate® (10 mmol, 1.0 equiv.) and ‘ProNEt (14 mmol,
1.4 equiv.) was added Et,0 (15 mL) under N,. This solution was cooled to -78 °C and ArMe,SiOTf (13
mmol, 1.3 equiv.) in DCM (10 mL) was added slowly via syringe over the course of 20 min. The
resultant solution was stirred at -60 °C for 36 h and the ammonium salts were removed by filtration.
The filtrate was concentrated in vacuo to afford the crude silyl diazoacetate. Oxone® (92 g, 150 mmol,
15.0 equiv.) was added in portions to a stirred solution of NaHCOj; (50.4 g, 600 mmol, 60.0 equiv.) in
H,O/acetone (300 ml, 1.5:1) at 0 °C. After 20 min, a solution of the crude silyl diazoacetate in CH,Cl,
(40 mL) was added slowly over 30 min via syringe. Once addition was complete, the reaction was
warmed to room temperature and stirring was continued for an additional 15 min (bright yellow
solution). The organic phase was decanted into a separatory funnel and was washed with H,O and dried
(NaS0Oy,). Concentration of the organic phase by rotary evaporation afforded the crude silylglyoxylate
which was purified by flash chromatography using the specified solvent system (PE/Et,0 =40 : 1).

cyclohexyl 2-(dimethyl(phenyl)silyl)-2-oxoacetate (A2)

Bright yellow liquid; 14% yield.

H NMR (400 MHz, CDCl;) 8 7.61 — 7.55 (m, 2H), 7.44 — 7.36 (m, 3H), 4.91 — 4.71 (m, 1H), 1.85 —
1.77 (m, 2H), 1.74 — 1.61 (m, 3H), 1.57 — 1.49 (m, 1H), 1.45 — 1.30 (m, 4H), 0.59 (s, 6H).

I3C NMR (101 MHz, CDCl;) 8 161.4, 134.5, 133.0, 130.4, 128.3, 75.1, 31.5, 25.3, 23.9, -4.4.

HRMS (ESI+) m/z caled for C6H2405Si [M+H]*: 291.1411, found: 291.1419.

IR (neat): 2938, 1711, 1252, 1116, 1037, 1009, 833, 789, 699 cm!.

Tert-butyl 2-( (2-dimethylphenyl) dimethylsilyl)-2-oxoacetate (A4)

g1
‘B
UO\H)J\S
\

O / !
A4

Bright yellow liquid; 17% yield.

TH NMR (400 MHz, CDCl3) § 7.53 — 7.46 (m, 1H), 7.37 — 7.29 (m, 1H), 7.25 — 7.15 (m, 2H), 2.30 (s,

3H), 1.32 (s, 9H), 0.58 (s, 6H).

I3C NMR (101 MHz, CDCl3) 8 161.5, 143.9, 135.1, 132.6, 130.5, 130.1, 125.5, 83.7, 27.8, 23.1, -3 .4.



HRMS (ESI+) m/z caled for CysH»,05Si [M+H]*: 279.1411, found: 279.1410.
IR (neat): 2963, 1711, 1371, 1257, 1024, 792 cm!.

Tert-butyl 2-( (3-methoxyphenyl) dimethylsilyl)-2-oxoacetate (AS)
tBuomA Q

Bright yellow liquid; 20% yield.

H NMR (400 MHz, CDCl;) 8 7.36 — 7.28 (m, 1H), 7.16 — 7.11 (m, 1H), 7.10 — 7.06 (m, 1H), 6.98 —
6.91 (m, 1H), 3.8 (s, 3H), 1.4 (s, 9H), 0.6 (s, 6H).

13C NMR (101 MHz, CDCl;) 6 161.6, 159.3, 134.7, 129.5, 126.7, 119.8, 115.7, 83.8, 55.3, 28.0, -4.4.
HRMS (ESI+) m/z caled for C5H»,04Si [M+H]*: 295.1360, found: 295.1356.

IR (neat): 2978, 1709, 1369, 1283, 1245, 1041, 782 cm’!.

Tert-butyl 2-( (3,5-dimethylphenyl) dimethylsilyl)-2-oxoacetate (A6)

s

Bright yellow liquid; 23% yield.

TH NMR (400 MHz, CDCl3) 8 7.19 — 7.12 (m, 2H), 7.08 — 7.02 (m, 1H), 2.33 — 2.29 (m, 6H), 1.43 (s,
9H), 0.56 (s, 6H).

13C NMR (101 MHz, CDCl3) 8 161.8, 137.6, 132.8, 132.1, 132.1, 83.7, 28.0, 21.5, -4.3.

HRMS (ESI+) m/z caled for C 6H405Si [M+H]*": 293.1567, found: 293.1569.

IR (neat): 2977, 1739, 1369, 1247, 1038, 787 cm'.

2.2 General procedures for the preparation of propargyl amides

Propargyl amides B1-B10%<, B11%¢, B12-B14%< B15-B22°, B23%, B24°%, B28, B29%, B30% B31%4,
B32% were prepared according to the reported literature.

General procedure for propargyl amide synthesis via EDC coupling: To a solution of the
appropriate carboxylic acid (5.0 mmol, 1.0 equiv.) in CH,CI, (15 mL) was added EDC hydrochloride
(1.15 g, 6.0 mmol, 1.2 equiv.) and stirred for 2 min, then HOBt (0.74 g, 5.5 mmol, 1.1 equiv.) was added
and stirred for a further 2 min. Propargylamine (0.35 mL, 5.5 mmol, 1.1 equiv.) was then added and the
mixture stirred at r.t. for 24 h (monitored by TLC). The mixture was diluted with CH,Cl, (10 mL),
washed with saturated aqueous Na,COj3 solution (20 mL), 1 N aqueous HCI solution (20 mL), saturated

NaCl solution in sequence and dried by anhydrous Na,SO,4.The solvent was evaporated under reduced



pressure after filtration. The residue was purified by column chromatography on silica gel (petroleum

ether/ethyl acetate) to give pure product.

4-(N, N-dipropylsulfamoyl)-/N-(prop-2-yn-1-yl) benzamide (B25)
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51% yield, white solid; mp: 90-95 °C.

H NMR (400 MHz, CDCl;) 4 7.95 — 7.84 (m, 2H), 7.78 — 7.67 (m, 2H), 7.51 (s, 1H), 4.15 (dd, J= 5.2,
2.4 Hz, 2H), 3.08 — 2.91 (m, 4H), 2.20 (t, J = 2.4 Hz, 1H), 1.46 (m, 4H), 0.78 (t, J= 7.2 Hz, 6H).

I3C NMR (101 MHz, CDCl3) 8 166.1, 142.7,137.3, 128.1, 127.1, 79.3, 71.6, 49.9,29.7,21.9, 11.1.
HRMS (ESI+) m/z calcd for C;sHaN,O5S [M+H]*: 323.1424, found: 323.1423.

IR (neat): 3289, 2967, 2876, 1649, 1533, 1486, 1465, 1334, 1146, 1089, 990, 856, 797, 740, 603 cm'.

3-(5-(2-fluorophenyl)-1,2,4-0xadiazol-3-yl)-N-(prop-2-yn-1-yl)benzamide (B26)

67% yield, white solid; mp: 169-173 °C.

'TH NMR (400 MHz, DMSO-dg) 8 9.26 (t, J = 5.6 Hz, 1H), 8.59 (m, 1H), 8.32 — 8.18 (m, 2H), 8.16 —
8.07 (m, 1H), 7.86 — 7.77 (m, 1H), 7.73 (t, J = 7.6 Hz, 1H), 7.62 — 7.44 (m, 2H), 4.22 — 4.11 (m, 2H),
3.42 (s, 1H), 3.21 (s, 1H).

13C NMR (101 MHz, DMSO-dg) 6 173.1 (d, J = 4.3 Hz), 168.0, 165.6, 161.7, 159.1, 136.2 (d, /= 8.9
Hz), 135.2, 131.3, 130.8, 130.3, 130.0, 126.6 (d, J = 8.8 Hz), 125.9 (d, /= 3.4 Hz), 117.7 (d, J=20.6
Hz), 112.1 (d,/J=11.4 Hz), 81.6, 73.5, 29.1.

19F NMR (377 MHz, DMSO-dq) 5 -109.31.

HRMS (ESI+) m/z calcd for C1gH,FN3;O, [M+H]*: 322.0986 , found:322.0982.

IR (neat): 3300, 1647, 1621, 1591, 1536, 1517, 1468, 1369, 1348, 1294, 1268, 1227, 1165, 1110, 920,
824,749, 722, 682 cm’!.,

3-methyl-4-ox0-2-phenyl-N-(prop-2-yn-1-yl)-4H-chromene-8-carboxamide (B27)
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B27
35% yield, white solid; mp: 200-204 °C.
'TH NMR (400 MHz, CDCl5)  8.45 (dd, J = 7.6, 2.0 Hz, 1H), 8.38 (dd, J=7.6, 1.6 Hz, 1H), 7.75 - 7.64
(m, 2H), 7.62 — 7.50 (m, 4H), 7.47 (t, ] = 8.0 Hz, 1H), 4.25 (dd, ] =4.8, 2.4 Hz, 2H), 2.21 (t, ] = 2.4 Hz,
1H), 2.19 (s, 3H).
13C NMR (101 MHz, CDCl;) 8 178.0, 163.1, 160.1, 153.3, 136.4, 132.6, 130.7, 130.1, 129.0, 128.9,
124.8, 122.7,122.1, 118.1, 79.0, 72.1,29.9, 11.7.
HRMS (ESI+) m/z caled for C,0H sNOs; [M+H]" : 318.1125, found: 318.1119.
IR (neat): 3239, 2360, 1626, 1540, 1478, 1439, 1389, 1301, 1234, 1132, 1076, 761, 697 cm"".

5-(2,5-dimethylphenoxy)-2,2-dimethyl-N-(prop-2-yn-1-yl)pentanamide (B33)

(0]
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B33
64% yield, white solid; mp: 55-60 °C.
'H NMR (400 MHz, CDCls) 8 7.01 (d, J= 7.6 Hz, 1H), 6.69 — 6.64 (m, 1H), 6.63 — 6.59 (m, 1H), 5.91
(s, 1H), 4.05 (dd, J=5.2, 2.4 Hz, 2H), 3.92 (t, J = 5.6 Hz, 2H), 2.31 (s, 3H), 2.23 (t, J = 2.8 Hz, 1H),
2.19 (s, 3H), 1.80 — 1.67 (m, 4H), 1.24 (s, 6H).
I3C NMR (101 MHz, CDCl3) § 177.2, 156.9, 136.5, 130.3, 123.5, 120.8, 112.1, 71.6, 67.9, 41.9, 37.5,
29.4,25.4,25.1,21.4,15.9.
HRMS (ESI+) m/z caled for C1gH,sNO, [M+H]*:288.1958, found: 288.1956.
IR (neat): 3307,2951, 1643, 1583, 1509, 1475, 1415, 1390, 1262, 1156, 1129, 1040, 804, 750, 651, 448

cml.

3. General procedures for the catalytic asymmetric reaction

3.1 General procedures for the preparation of racemic products

Representative experimental procedure for the reaction of silylglyoxylate A and propargyl amides B.

o Jl IPrAUCI/AgNTF, 0
o (1:1, 5 mol%)

2 , o) 2
RO\H)j\Si + R1JLN Co(OTf), R'—( ] ~OR
0 H (10 mol%) N— HO Si

A B CH2C|2, 35°C C



Procedure A: IPrAuCl (3.1 mg, 5 mol%), AgNTf, (1.9 mg, 5 mol%), Co(OTf), (3.5 mg, 10 mol%),
silylglyoxylate A (0.10 mmol) and propargyl amides B (0.10 mmol) are successively added into a dry
catalytic tube. CH,Cl, (1 mL) was added and the mixture was stirred at 35 °C until the solution becomes
to be colorless. After the silylglyoxylate A was fully consumed (detected by TLC), the residue was
purified by column chromatography on silica gel to afford the product C.

0 o J' IPrAUCI/AgNT, 0
R20 ) (1:1, 5 mol%) 5
j‘)\s: + R1JLN Co(OTf),/race-L3-PiEt, R ~<\ ud si OR
o) H (1:1, 10 mol%) N !
A B CH2C|2, 35°C C

Procedure B: IPrAuCl (3.1 mg, 5 mol%), AgNTTf; (1.9 mg, Smol%), Co(OTf), (3.5 mg, 10 mol%),
race-L3-PiEt, (5.9 mg, 10 mol%), silylglyoxylate A (0.10 mmol) and propargyl amides B (0.10 mmol)
are successively added into a dry catalytic tube. CH,ClI, (1 mL) was added and the mixture was stirred
at 35 °C until the solution becomes to be colorless. After the silylglyoxylate A was fully consumed
(detected by TLC), the residue was purified by column chromatography on silica gel to afford the
product C.

The racemic products C25 were prepared with procedure B.

3.2 General procedures for the catalytic asymmetric reaction

Representative experimental procedure for the reaction of silylglyoxylate A1 and propargyl amides B1 .

0 J' IPrAUCI/AgNTY, o

o 1:1, 5 mol%)
BuoO i ( o o
W)J\SIMezPh +Ph)LN Co(OTf),/L3-PiPr, Ph~<\ ~ "OBu
o H (1:1, 10 mol%) HO SiMe,Ph

Al B CH,Cl,, 35°C c1

Procedure for the synthesis of the adduct C: Under an atmosphere of nitrogen, IPrAuCl (3.1 mg, 5
mol%), AgNTf; (1.9 mg, 5 mol%), Co(OTf), (3.5 mg, 10 mol%), L;-PiPr, (6.5 mg, 10 mol%),
silylglyoxylate A1 (0.10 mmol) and propargyl amides B1 (0.12 mmol) were stirred in DCM (1 mL) at
35 °C. The mixture was stirred until A1 disappeared (bright orange faded, or TLC monitor). the residue
was purified by column chromatography (petroleum ether:ethyl acetate: = 8.5 :1) on silica gel to afford

the product C1.



4. Scope limitation

o) | IPrAuCHAGNTY, o)
tBuO\H)J\ . 9 (1:1, 5 mol%) t
' oB
Si Ph)LN Co(OTf),/Ls-PiPr, h‘<\ s
0 H (1:1, 10 mol%)
A1-A12 B1 DCE, 80°C c1-c12
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Figure S1. Unsuccessful substrate scope of silyl glyoxylate.

t Q o [l 1PrauciAgNTf, 0
Buo\ﬂ)j\SiMeZPh . )J\ (1:1, 5 mol%) R‘<O O'Bu
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H
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Figure S2. Unsuccessful substrate scope of N-propargylamides.

5. Optimization of the reaction conditions

Table S1. The screening of metal salts

o] o [ 1PrAuCiAgNT, 0
tBuO\H)J\ (1:1, 5 mol%) v\
H + t \\
o SiMePh ph)J\N Metal salt/L3-PrEt; Ph\<\ H O'Bu

H (1:1, 10 mol%) J SiesPn| Ny
A1 B1 CH-Cl,. 35 °C C1 Ar L3 PrEtS
22 Ar=2,46- EtheHz
Entry? Metal salts C1 yield (%)° C1 ee (%)°
1 Mg(OTf), 50 66
2 Sc(OTH); 49 32
3 Y(OTf); 65 45
4 La(OTf); 64 47



O© o0 3 O W

10

AI(OT);
In(OTH);
Fe(OTf),
Zn(OTf),
Ni(OTf),

Co(OT),

26

18

25

65

74

84

10

39

96

98

99

@Unless otherwise noted, all reactions were performed with metal salt/L3-PrEt; (1:1, 10 mol%), [IPrAuCl/AgNTf,
(1:1, 5 mol%), A1 (0.10 mmol), B1 (0.12 mmol) in CH,Cl, (1.0 mL) under N, atmosphere at 35 °C for 5 h. ? Yield

of isolated product. ¢ ee values were determined by UPC? on a chiral stationary phase. N.D. = no detected.

Table S2. The screening of counterbalance ions in cobalt metal salts

Entry? Metal salts C1 yield (%)° C1 ee (%)°
1 Co(OTH), 84 99
2 Co(NT£,), 82 99
3 Co(BF,),-6H,0 79 98
4 Co(ClO4), 6H,0 68 97
5 Co(acac), N.D. -
6 CoCl, N.D. -

@ Unless otherwise noted, all reactions were performed with metal salt/L;-PrEt; (1:1, 10 mol%), [IPrAuCl/AgNTf,
(1:1, 5 mol%), A1 (0.10 mmol), B1 (0.12 mmol) in CH,Cl, (1.0 mL) under N, atmosphere at 35 °C for 5 h. ? Yield

of isolated product. ¢ ee values were determined by UPC? on a chiral stationary phase. N.D. = no detected.

Table S3. The screening of solvent

0]

IPrAuCI/AgNTf,

BuO J (1:1, 5 mol%)
. SiMe,Ph * )J\

CO OTf 2/L3-PrEt3

0
\\ V\%
Ph— ﬁ)\ Bu

° (1:1, 10 mol%) O SiMesPh | N-H
A B1 Solvent, 35°C C1 Ar L3-PrEt3
' Ar=24.6- Et306H2
Entry* Solvent Yield (%)? ce (%)°
1 THF 19 -
2 CH;CN 44 76
3 Toluene 31 84
* EA 47 93
3 Et,0 56 03
6 CHCl; 73 9
7 CH,CICH,CI 74 99




8 CHCl, 84 99

@ Unless otherwise noted, all reactions were performed with Co(OTf),/Ls-PrEt; (1:1, 10 mol%), [PrAuCl/AgNTf,
(1:1, 5 mol%), A1 (0.10 mmol), B1 (0.12 mmol) in solvent (1.0 mL) under N, atmosphere at 35 °C for 5 h. ? Yield of

isolated product. ¢ ee values were determined by UPC? on a chiral stationary phase.

Table S4. The screening of ligands

o | IPrAuCAGNTY, 0
0 1:1 19
’BuO\H)J\S.M on+ L (11, 5 mol%) ph%OMOtBU
ez Ph” N~ Co(OTf)/ligand \— HO SiMe;Ph
(0] H (1:1, 10 mol%)
A1 B1 CH,Cly, 35 °C c1
O &
Sy N = o)
o=" N NTN\Co O N
0 0 N N
/N‘H \H/N\ -’,
Ar Ar iPr iPr
, iPr-Pyb
Lg-PrPry: Ar = 2,6-Pr,CoHs rrryhox
L3-PrEts: Ar = 2,4,6-Et3CgH> L3-RaPr,: Ar = 2,6-iProCgH3
L3-PiMe2: Ar = 2,6-M62C5H3
Ls-PiEt,Me: Ar = 2,6-Et,-3-MeCgH, O | | 0
- . L3-PiEty: Ar = 2,4,6-Et;CsH, S/N N\_)
o=y b§/\_\". O LorPiPry: Ar = 2.6-PryCetly e "By
N ‘y-N L3-Pi(O°Pr),: Ar = 2,6-(OPr),CgH3 tBu-Box
Ar Ar  L3-PiAd: Ar = Adamantyl
L3-PiCHPh2: Ar = CHPh2
R
"'O 0 . l Q0 E ! OH
¢ P~ \OH
O Qg (O
R
CPA-1 CPA-2: R=2,4,6-PryCgH, BINOL
Entry? Ligand Yield (%)? ee (%)°
1 L3—PrPr2 73 97
2 L3—PrEt3 84 99
3 L3-RaPr2 68 98
4 L;-PiPr, 88 99
5 L;-PiAd 13 20
6 L;-PiCHPh, 38 83
7 L3-PiMe2 74 99
8 Ls-PiEt,Me 77 99
9 Ls-PiEt; 85 99
9 L3-Pi(O'Pr), 64 96
104 CPA-1 N.D. -
114 CPA-2 N.D. -
12 fBu-Box 39 4
13 iPr-PyBox 14 0

10



14 BINOL 56 0

@ Unless otherwise noted, all reactions were performed with Co(OTf),/Ligand (1:1, 10 mol%), IPrAuCI/AgNTf; (1:1,
5 mol%), A1 (0.10 mmol), B1 (0.12 mmol) in CH,Cl, (1.0 mL) under N, atmosphere at 35 °C for 5 h. * Yield of isolated

product. ¢ ee values were determined by UPC? on a chiral stationary phase. ¢ without Co(OTf),.

Table SS. The screening of additives

S 2 bt
BUO\H)J\SiMezPh + Co(OTf)/L3-PiPr, Phﬁoﬂj\otBu o E;/\*\d ©
0 (1:1, 10 mol%) N— HO SiMe;Ph Ar,N‘H H—N\Ar
A1 B1 CH,Cl,, additive, 35 °C c1 L-PiPry: Ar = 2,6-Pr,Cely
Entry¢ Additives Yield (%)? ee (%)°
1 - 88 99
2 3A M.S. (20 mg) 75 99
3 4A M.S. (20 mg) 84 99
4 5A M.S. (20 mg) 83 99
5 Et;N (30 mol%) N.D. -
6 K,COs (10 mol%) N.D. -
7 PhCO,H (10 mol%) 83 99
8 NaBAr,; (10 mol%) 83 98

@ Unless otherwise noted, all reactions were performed with Co(OTf),/L3-PiPr; (1:1, 10 mol%), IPrAuCl/AgNTf,
(1:1, 5 mol%), A1 (0.10 mmol), B1 (0.12 mmol) and additives in CH,Cl, (1.0 mL) under N, atmosphere at 35 °C

for 5 h. ?Yield of isolated product. ¢ ee values were determined by UPC? on a chiral stationary phase.

Table S6. The screening of the ratio of substrates

o) Il iPraucuAgNTS, o O
’BuO\H)J\ )OL (1:1, 5 mol%) NN N
H + M 4 O\\ _ N O
SiMePh * N Co(OTh/LsPiPr,  Ph—( J/HYJ\ oBu |O} )

° (1:1, 10 mol%) S Simesen | N-if” HN,

A o1 CHaCl;, 35 °C “ g—PiPrz: Ar = 2,6-’Pr20$3
Entry* B1/A1 Yield (%)? ee (%)°

1 3.0 78 99

2 2.0 83 99

3 1.5 86 99

4 1.2 88 99

5 1.0 80 99

@ Unless otherwise noted, all reactions were performed with Co(OTf),/Ls-PiPr; (1:1, 10 mol%), [PrAuCl/AgNTf,
(1:1, 5 mol%), A1 (0.10 mmol), B1 (x mmol) in CH,Cl, (1.0 mL) under N, atmosphere at 35 °C for 5 h. ? Yield of

isolated product. ¢ ee values were determined by UPC? on a chiral stationary phase.
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Table S7. The screening of temperature

o) o Il 1PrauciAgNTf, 0
fBuom)k . (1:1, 5 mol%)
. t o= )
SiMePh ph)J\N Co(OT),/Lg-PiPr, Ph~<\ Pl I
© o (1:1, 10 moi%) 31 Site, Wi
CHLCl, T*C L3-PiPry: Ar = 2,6-Pr,CqHs

Entry® Temperature (°C) Yield (%)? ee (%o)°
1 0 26 99
2 10 51 99
3 20 74 99
4 35 88 99

@ Unless otherwise noted, all reactions were performed with Co(OTf),/L3-PiPr;, (1:1, 10 mol%), IPrAuCl/AgNTf,
(1:1, 5 mol%), A1 (0.10 mmol), B1 (0.12 mmol) in CH,Cl, (1.0 mL) under N, atmosphere at T °C for 5 h. ? Yield of

isolated product. ¢ ee values were determined by UPC? on a chiral stationary phase.

Table S8. The screening of m-acid

n-acid (5 mol%)

) o
BuoO
SiMe,Ph * Ph)J\

o | () L
Ph%OMO'BU o\\ o \/\6 0
N HO SiMeyPh /N~H ‘H-N

o N tomer \
Al 81 CHaClp, 35°C “ f:-PiPrz: Ar= 2,6-’Pr202:3
Entry? m-acid Yield (%)? ee (%)°

1 AuCl-PPh; 20 99
2 IPrAuCl 48 99
3 AuCl; 61 98
4 AuCI(CH;SCH;)/AgNTH, 8 99
5 AuCl-PPhs/AgNTf, 84 99
6 Me,/BuXPhOSAuCI/AgNTf, 86 99
7 IPrAuCl/AgNTf, 88 99
8 IPrAuCl/AgNO; 42 92
9 IPrAuCl/AgOAc 73 99
10 IPrAuCl/AgBF, 73 99
11 IPrAuCl/AgOTf 84 99
12 Cyclohexyl JohnPhos AuNTf, 63 99

@ Unless otherwise noted, all reactions were performed with Co(OTf),/Ls-PiPr; (1:1, 10 mol%), n-acid (5 mol%), Al
(0.10 mmol), B1 (0.12 mmol) in CH,Cl, (1.0 mL) under N, atmosphere at 35 °C for 5 h. # Yield of isolated product. ¢

ee values were determined by UPC? on a chiral stationary phase.
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Table S9. Screening of the the amount of the L;-PiPr,/Co(OTf),

o) o Il 1PraucuAgNTS, 0 Q .
IBUO\H)\ . (1:1, 5 mol%) SN AN
. I o= e \ O
siveph + o A Co(OT),/Lg-PiPr, Ph~<\ oBu "= & 4
(o] . o HO SlMezPh N-H H-N
(1:1, x mol%) / \
A1 B1 CHyCly, 35 °C C1 Ar o
272 L3-PiPr,: Ar = 2,6-Pr,CgH3
Entry? X Reaction time (h) Yield (%)” ee (%)°
1 1.0 18 75 90
2 2.0 18 77 93
3 5.0 8 81 99
4 10.0 5 88 99

@Unless otherwise noted, all reactions were performed with Co(OTf),/L3-PiPr; (1:1, x mol%), IPrAuCl/AgNTf, (1:1,
5 mol%), A1 (0.10 mmol), B1 (0.12 mmol) in CH,Cl, (1.0 mL) under N, atmosphere at 35 °C for 5 h. ? Yield of

isolated product. ¢ ee values were determined by UPC? on a chiral stationary phase.

6. Gram-scale synthesis

IPrAuCI/AgNTf,

0 o J|
t . \
BUO\H)J\SiMGQPh + MeO N (1:1, 5 mol%)
o H  Co(OTf),/Lz-PiPr;

MeO (1:1, 10 mol%)
A1 B9 CH,Cl,, 35 °C
2.5 mmol 3.0 mmol, 1.2 equiv.

i (
0 O'Bu 7\
Ar~<\ | " N \
N HO SiMeyPh -
C20: Ar = 3,4-(MeO),CgH3 (R)-C20 X
1.06 g, 88% yield, 98% ee | CCDC: 2207796

A 100 mL of dry round-bottom flask was charged with the IPrAuCl (77.6 mg, 5 mol%), AgNTf; (48.5
mg, 5 mol%), Co(OTf), (89.3 mg, 10 mol%), N,N'-dioxide ligand L3-PiPr; (162.5 mg, 10 mol%) and

silylglyoxylate A1 (660.0 mg, 2.50 mmol, 1.0 equiv.) under nitrogen atmosphere. DCM (25 mL) was

added and the mixture were stirred at 35 °C for 5 h. Then, B9 (657.0 mg, 3.0 mmol, 1.2 equiv.) was

added. The mixture was stirred at 35 °C for 15 h (detection by TLC). The residue was purified by column

chromatography (petroleum ether: ethyl acetate: = 4 :1) on silica gel to afford the desired product C20

in 88% yield (1.06 g) with 98% ee as a white solid.

7. Control experiments and mechanistic studies

7.1 Control experiments

Table S10. Control experiments

IPrAuCI/AgNTf, (o)
(1:1, 5 mol%)

; )
’BuO\H)J\ P
: +
I SiMez2Ph ™ o S\~ T Co(OTH)/La-PiPr,
A1 B1

13
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Entry® variation from the standard conditions Yield (%)? ee (%)°

1 - 88 99
2 No Co(OTf),/L3-PiPr, 7 0
3 No AgNTf, 48 99
4 No IPrAuCl 3 99
5 No Co(OTf), trace 0
6 No L;-PiPr, 70 0
7 No IPrAuCl/AgNTf; and Zn(OTf), instead of Co(OTf), 48 94

@ Unless otherwise noted, all reactions were performed with Co(OTf),/L;-PiPr, (1:1, 10 mol%), IPrAuCl/AgNTf,
(1:1, 5 mol%), A1 (0.10 mmol), B1 (0.12 mmol) in CH,Cl, (1.0 mL) under N, atmosphere at 35 °C for 5 h. ? Yield

of isolated product. ¢ ee values were determined by UPC? on a chiral stationary phase.

Table S11

o}

o

§ conditions ‘B

Ph NC Bu _conditions _pp, N u
T v "smeen I o

C1 c1

Entry“ conditions Yield of C1°?

1 In(OTf)s/Ls-PrEt; (1:1, 10 mol%) 0
2 Sc(OTo)s/Ls-PrEt; (1:1, 10 mol%)

3 Co(OTf),/Ls-PrEt; (1:1, 10 mol%)

4 IPrAuClVAgNTY, (1:1, S mol%), In(OTf);/Ls-PrEt;(1:1, 10 mol%)

5 IPrAuCl/AgNTH; (1:1, 5 mol%), Sc(OTf);/Ls-PrEt; (1:1, 10 mol%)

6 IPrAuCl/AgNTf, (1:1, 5 mol%), Co(OTf),/Ls-PrEt; (1:1, 10 mol%)

7 IPrAuCl/AgNTf, (1:1, 5 mol%), In(OTf)s/Ls-PrEt; (1:1, 10 mol%) + 10 uL H,O
8

SO O O O o o o

IPrAuCl/AgNT®, (1:1, 5 mol%), Sc(OTf)s/Ls-PrEt; (1:1, 10 mol%) + 10 uL H,O
9 IPrAuCl/AgNTH; (1:1, 5 mol%), Co(OTf),/Ls-PrEt; (1:1, 10 mol%) + 10 uL H,O 0

@Unless otherwise noted, all reactions were performed in CH,Cl, (1.0 mL) under N, atmosphere at 35 °C for 5 h. ?

Yield of isolated product.

Table S12
o) o | 1PrAuCAgNTY, 0 o)
tBuO\H)J\ (1:1, 5 mol%)
siMe,Ph +  JI_ O OBy * o'Bu
Ph” N Metal salt/Ls-PrEt;  Ph—( | Ph~<\
o H (1:1, 10 mol%) N— HO SiMe,Ph Hl OH
A1 B1 CHaCly, 35 °C c1 c1
Entry® conditions Yield of C1° Yield of C1°?
1 Sc(OTH)3/Ly-PrEt; (1:1, 10 mol%) 49 0
2 Sc(OTH)3/Ly-PrEts (1:1, 10 mol%) + 10 uL H,0 16 21
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3 Co(OTY),/Ls-PrEt; (1:1, 10 mol%) + 10 uL H,O 46 3
@Unless otherwise noted, all reactions were performed with Metal salts /L;-PrEt; (1:1, 10 mol%), IPrAuCl/AgNTf,

(1:1, 5 mol%), A1 (0.10 mmol), B1 (0.12 mmol) in CH,Cl, (1.0 mL) under N, atmosphere at 35 °C for 5 h. ? Yield

of isolated product.

To make clear the a-proton source of C1’, the deuterium labeling experiment was carried out with
addition of D,O. Under an atmosphere of nitrogen, IPrAuCl (3.1 mg, 5 mol%), AgNTf; (1.9 mg, 5
mol%), Sc(OTf); (4.9 mg, 10 mol%), L3-PrEt; (6.2 mg, 10 mol%), silylglyoxylate A1 (0.10 mmol)
and propargyl amides B1 (0.12 mmol) were stirred in DCM (1 mL) and D,O (10 HL) at 35 °C for
5 h. C1’ was observed with 63% deuterated ratio, suggesting the a-proton of C1’ might come from

water. Based on the above control experimental results, a possible mechanism for the production

of C1' was also proposed in Figure S3.

o] o I 1PrAuciAgNTY, o o)
tBuO\H)j\ (1:1, 5 mol%) 0
siMe,Ph + I o Aoy + o'Bu
Ph” N Sc(OTfy/Ls-PrEt;  Ph— | = Ph—( |
o] H (1:1, 10 mol%) N— HO SiMe,Ph N D/H|OH/D
A1 B1 CHZCIZ, 35 OC c1 . C1
10 L D,O 21% yield, 63% D (C-H/D)
i
Ph— Y K OlBu
W—! DH OHID
C-H/D 21% yield, 63%D 3
\ l
JL L : ! ol I
i
e
w4 H OHD
C-H.. L9
] ||
i
e OB
N H OH
‘ C-H O-H 1
|| 1” . J IIJI |l I AJ“u._;_._%
7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5 -0.5
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[LA\]\* [II_A]* [LAT*

[LATY o, 0 o z e
Ph\(o o o e R\ OSi/—Ph Brook QoS
[\\lf+ ‘BuO ( & BuO \ o ¢ BuO
B8uC /Si* /\Ph o rearrangemen o
Ph 0 *
D G Ph/k\N Ph/A\N H Ph/A\N H
H,0
carbonyl-ene reaction
[LAT*
Q \O*Si/*Ph
\ \
C1 of B-H elimination
1 desilylation UOO
=
Ph/k\N H

Figure S3. The two competing reaction processes
7.2 Mechanistic studies

7.2.1 UV-Vis spectroscopy

General: Co(OTf), (0.01 mmol), L3-PiPr, (0.01 mmol), Co(OTf),+L3-PiPr; (1:1, 0.01 mmol), A1 (0.01
mmol), Co(OTf),+ Al (1:1, 0.01 mmol), Co(OTf),+L3-PiPr,+Al (1:1:1, 0.01 mmol) were dissolved in
CH,Cl, (1.0 mL), separately. The above solution (0.01 M) stirred at room temperature for 3 hours, then
diluted to 0.002 M and analyzed by UV-Vis spectroscopy using a 10.0 mm quartz cuvette. (The

concentration shown in below picture is 0.002 M).

Abs
B i
e
4 -
3
Co(OTH),
—— L,-PiPr,
Co(OTH),+Ly-PiPr, (1:1)
27 — Al
Co(OTf),+Al (1:1)
Co(OThH),+Ly-PiPry+Al (1:1:1)
0-- T ¥ T ¥ T ¥ T T T ¥ T T 1 nNm
300 350 400 450 500 550 600

Figure S4. UV-Vis spectroscopy of the catalytical components

7.2.2 The relationship of the ee values of product C1 and L;-PiPr,
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Combined certain amount of optically pure (S)-L;-PiPr, with pure (R)-L;-PiPr; led to L;-PiPr, with
specified ee values. Six different control reactions were performed in parallel by using L3-PiPr, with
0% ee, 20% ee, 40% ee, 60% ee, 80% ee, and 100% ee. Under an atmosphere of nitrogen, the IPrAuCl
(3.1 mg, 5 mol%), AgNTf; (1.9 mg, 5mol%), Co(OTf), (3.5 mg, 10 mol%), L;-PiPr, (6.5 mg, 10
mol%), silylglyoxylate A1 (0.10 mmol) and propargyl amides B1 (0.12 mmol) were stirred in DCM (1
mL) at 35 °C for 5 h. The residue was purified by column chromatography (petroleum ether : ethyl
acetate = 8.5:1) on silica gel to afford the product C1. The ee values were determined by UPC? on a

chiral stationary phase.

100
y=10118x
80 R?=0.9994
)
S
— 00+
)
o
(=]
(]
(7] 4OA
204
0 T T T T T
0 20 40 60 80 100

ee of L;-PiPr, (%)
Figure S5. The relationship of the ee values of product C1 and L;-PiPr,
7.2.3 The operando IR experiment
General: The reaction was monitored by the operando IR spectrometer using a Mettler Toledo
ReactIR™. First, the infrared absorption spectra of each reactants Al and B1, intermediate D and
product C1 in CH,Cl, (1.0 mL) were collected. The following figure shows the absorption of each

participant minus the absorption of solvent. Peak at 1516 cm™' was identified as the characteristic

absorption of reactant B1, 1114 cm™! for A1, 1263 cm™! for D, and 955 ¢cm™! for C1.
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Spectrum Name Color Units

B1 minus DCM — AU.
12500

D minus DCM — AU.

A1 minus DCM — AU.

C1 minus DCM — AU.

10000 B1,1516cm’!

7500 Al, 1114 cm

AU.

C1,955cm!

5000

2500

1800 1600 1400 1200 1000
Wavenumber (cm-1)

Then, an oven-dried flask with three necks was equipped with a stir bar and attached to a React IR
probe. And then the system was charged with 5.0 mL of a stock solution containing the 0.025 mmol
(IPrAuCl /AgNTf, 1:1, 5 mol%), 0.05 mmol catalyst (Co(OTf),/L3-PiPr,,1:1, 10 mol%), 0.6 mmol
propargyl amides (B1) and 0.5 mmol silylglyoxylate (A1) in CH,Cl,. The reaction was heated to 35 °C
using a water bath. Then staring to collect data. The React IR spectra were recorded over the process of
the reaction. The reaction progress is monitored by the absorbance of D increased and then decreased

at 1263 cm™l.

100
80 Peak at 955 cm™!
Peak at 1114 cm™!
- Peak at 1516 cm™!
S 60 Peak at 1263 cm™'
=)
[5)
N
£
S 40
Z
.I
20
Al
0 T T T
00:00:00 01:00:00 02:00:00 03:00:00 04:00:00 05:00:00

Date Time
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Figure S6. The operando IR experiment

8. X-ray crystal structure

The crystal of product C20 was obtained in the solvents of PE and CH,Cl,. CCDC: 2207796 contains
the supplementary crystallographic data for this paper. These data can be obtained free of charge from

The Cambridge Crystallographic Data Center via https://www.ccdc.cam.ac.uk/structures/.

MeQO o
R
Meo©\<°]/§,)\otsu
N~ HO SiMe,Ph

(R)-C20

Figure S7. X-ray crystal structure of product C20

Crystallographic Data for C26 H33 N 06 Si.

Formula C26 H33 N 06 Si
Formula mass (amu) 483.62
Space group C2221
a(A) 12.5846(4)
b (A) 22.3829(7)
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c(A)
a (deg)
/3 (deg)
y (deg)
Vv (A3)
zZ
A(A)

T (K)
Pealed (g cm)
4 (mm)
Transmission factors
0 max (deg)

No. of unique data, including F,2 <0
No. of unique data, with F,2 > 20(F,?)
No. of variables
R(F) for F2 > 20(F,%) @
Ry(F,2) "

Goodness of fit

20.1826(6)
90
90
90
5685.0(3)
8
1.54178
142K
1.130
1.031
0.766-0.928
68.349
5225
5021
318
0.0252
0.0644
1.037

“ R(E) = XFo| = [Fell / 2IF|.

P Ry(FQ) = [ZIW(FS* = FY1 ZwF 2wt = [0°(F?) + (Ap)* + Bp], where p = [max(F,0) + 2F 7]/

3.
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9. The analytical and spectral characterization data for the products

o
N~ HO SiMe,Ph

Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-phenyloxazol-5-yl)propanoate (C1)
(Cy4H29NO4S1) 37.3 mg, 88% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?*= -8.2 (¢ = 1.60, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralpak TA-3,
COy/MeOH = 95/5, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 4.54 min, tr
(major) = 4.93 min.

'H NMR (400 MHz, CDCl;) 4 8.00 — 7.92 (m, 2H), 7.67 — 7.60 (m, 2H), 7.44 — 7.36 (m, 6H), 6.94 —
6.88 (m, 1H), 3.29 (d, J = 15.6 Hz, 1H), 3.23 (s, 1H), 3.13 (d J=15.6, 1H), 1.33 (s, 9H), 0.49 (d, J =
6.4 Hz, 6H).

13C NMR (101 MHz, CDCl3) 8 175.4, 160.9, 148.6, 134.7, 134.4, 130.0, 129.9, 128.7, 127.8, 127.6,
126.1, 126.0, 82.8, 72.0, 31.9, 28.0, -5.4, -5.4.

HRMS (ESI+) m/z caled for CyyHpgNO4Si [M+H]" :424.1939, found: 424.1933.

IR (neat): 2974, 1706, 1539, 1547, 1482, 1426, 1368, 1249, 1152, 1120, 1065, 954, 833, 810, 779, 735,
692 cm!.

oom_‘!t//_/—%A iy VAN yiy
0. D‘ o ‘0‘50‘ o ‘11)0‘ o ‘1‘50‘ o ‘2‘00‘ o ‘2‘50‘ o ‘3‘00‘ o ‘3‘50‘ o ‘ABD‘ o ‘A‘EO‘ o ‘550‘ o ‘5‘50‘ o ‘5‘00‘ o ‘6‘50‘ o ‘7‘00‘ o ‘7‘50‘ o ‘8 0

Entry Retention Time Area % Area
1 4431 5394795 50.08
2 5.182 5377490 49.92

Entry Retention Time Area % Area
1 4.536 2159 0.14
2 4.932 1535827 99.86
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Cyclohexyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-phenyloxazol-5-yl)propanoate (C2)
(Co6H31NO4S1) 36.4 mg, 81% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?* = 9.7 (¢ = 0.91, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 5.72 min, tr
(major) = 9.84 min.

'H NMR (400 MHz, CDCl3) § 7.98 — 7.88 (m, 2H), 7.65 — 7.58 (m, 2H), 7.46 — 7.34 (m, 6H), 6.90 (s,
1H), 4.88 — 4.66 (m, 1H), 3.44 — 3.25 (d, J = 15.2 Hz, 1H), 3.23 — 3.07 (m, 2H), 1.85 — 1.59 (m, 5H),
1.54 - 1.47 (m, 1H), 1.40 — 1.28 (m, 4H), 0.50 (d, J= 1.6 Hz, 6H).

I3C NMR (101 MHz, CDCl3) 8 175.9, 161.1, 148.6, 134.8, 134.3, 130.1, 130.1, 128.8, 128.0, 127.8,
126.3, 126.2,74.9,72.2,32.1, 31,9, 27.1,25.4,23.9, 23.8, -5.3, -5.3.

ESI-HRMS: calcd for CysH3,NO,Sit ([M + H]*) = 450.2095, found: 450.2100.

IR (neat): 2937, 1709, 1548, 1450, 1427, 1247, 1121, 1067, 1011, 811, 780, 735, 701 cm™".

0.40-

AU
0.

o.chf S
0.0
0.)0‘ Y ‘1.‘00‘ Y ‘2.‘00‘ Y ‘3.‘00‘ Y ‘4.‘00‘ Y ‘5.‘00‘ o ‘6.‘00‘ Y ‘7.‘00‘ Y ‘8.‘00‘ Y ‘9.‘00‘ o “IO‘.O[‘) Y 1‘1.‘0(‘) Y ‘1210(‘) Y “13‘.0[‘) Y 1‘4.‘0(‘) Y %5.00
Minutes
Entry Retention Time Area % Area
1 5.745 7052429 49.95
2 10.003 7067453 50.05
0.40-
0.3(rf
2 020]
0.1&? 2
] N
] [Te}
0.00 -+ PAN ZAN
000 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
Minutes
Entry Retention Time Area % Area
1 5.719 30582 0.40
2 9.842 7700711 99.60
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Benzyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-phenyloxazol-5-yl)propanoate (C3)
(Cy7H7NO4S1) 26.1 mg, 57% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p** = -19.4 (¢ = 0.66, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralpak AY-3,
CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 6.84 min, tr
(major) = 5.49 min.

'TH NMR (400 MHz, CDCl3) 6 7.92 — 7.85 (m, 2H), 7.53 — 7.47 (m, 2H), 7.42-7.37 (m, 4H), 7.36 — 7.30
(m, SH), 7.27 — 7.23 (m, 2H), 6.85-6.82 (m, 1H), 5.17 — 5.05 (m, 2H), 3.34 (d, /= 15.6 Hz, 1H), 3.13
(dd, J=15.6, 0.8 Hz, 1H), 3.08 (s, 1H), 0.44 (d, J= 4.4 Hz, 6H).

13C NMR (101 MHz, CDCl;) 6 176.4, 161.2, 148.4, 135.1, 134.7, 134.0, 130.2, 130.2, 128.9, 128.8,
128.0, 127.7, 126.4, 126.2, 72.7, 67.9, 32.0, -5.4, -5.6.

ESI-HRMS: calcd for C,7H,sNO,Si* ([M + H]") = 458.1782, found: 458.1780.

IR (neat): 2958, 1718, 1593, 1548, 1485, 1249, 1214, 1174, 1069, 952, 836, 815, 780, 696 cm™".

7] <
0.40- [
] 3 A
2 | S
< 0207 ©
0.0&—L\—A
0.00 Y 1.60 Y 2.60 Y 3.60 Y 4.;30 Y 5.60 Y 6.60 Y 7,60 Y 8.;30 Y 9.60 Y ‘10.00
Minutes
Entry Retention Time Area % Area
1 5.474 12735225 50.33
2 6.922 12566080 49.67
0.10 A\
] 3
v
2 0.05]
i (5]
] 3
i ©
o.ovw——«lﬁb‘%— iy iy A
0.00 Y 1.60 Y 2.50 T 3.60 Y 4.‘00 T 5.60 Y 6.‘00 ‘ 7.60 C 8.‘00 ‘ 9.60 ‘10.00
Minutes
Entry Retention Time Area % Area
1 5.493 2772671 99.51
2 6.843 13706 0.49
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Tert-butyl (R)-2-(dimethyl(o-tolyl)silyl)-2-hydroxy-3-(2-phenyloxazol-5-yl)propanoate (C4)
(CysH31NO4Si1) 31.1 mg, 71% yield, 88% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?® = 8.1 (¢ = 0.78, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralpak AZ-3,
CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (major) = 4.91 min, tr
(minor) = 4.00 min.

'TH NMR (400 MHz, CDCl3) § 8.01 — 7.92 (m, 2H), 7.57 — 7.49 (m, 1H), 7.44 — 7.39 (m, 3H), 7.33 -
7.26 (m, 1H), 7.22 - 7.12 (m, 2H), 6.93 (s, 1H), 3.33 (d, /= 15.6 Hz, 1H), 3.23 (s, 1H), 3.14 (d, /= 15.6
Hz, 1H), 2.55 (s, 3H), 1.29 (s, 9H), 0.57 (d, J = 6.8 Hz, 6H).

I3C NMR (101 MHz, CDCl3) 8 175.7, 161.0, 148.8, 145.1, 136.2, 133.0, 130.5, 130.2, 130.1, 128.8,
127.8, 126.3, 124.9, 83.0, 72.5, 32.6, 28.1, 24.2, -2.4, -2.6.

ESI-HRMS: calcd for CysH3,NO,Si* ([M + H]*) = 438.2095, found: 438.2093.

IR (neat): 2975, 1710, 1592, 1450, 1368, 1155, 1126, 1068, 952, 838, 779, 747, 713, 690 cm™'.

1.00- S
] ~ g
2 ] )
0.5&7
0.00
0.00 0 ‘50 1.00 1 ‘50 2 ‘00 2 ‘50 ‘ 3.60 3 ‘50 4. ‘00 174‘50 5. bO B 5.50
Minutes
Entry Retention Time Area % Area
1 4.069 15613317 49.11
2 4.707 16177185 50.89
2.00- §
2
1.00 <
0.00 T
030‘ o 0.50 1.00 1.50 2.00 250‘ 3.00 3.50 4.00 4.50 o ‘5‘00‘ o 5.50
Minutes
Entry Retention Time Area % Area
1 3.996 38713264 94.24
2 4914 2366028 5.76
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Tert-butyl (R)-2-hydroxy-2-((3-methoxyphenyl)dimethylsilyl)-3-(2-phenyloxazol-5-yl)propanoate
(C5)

(Cy5H31NOsSi1) 36.7 mg, 81% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?® = —8.6 (¢ = 0.92, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 3.39 min, tr
(major) =4.92 min.

'H NMR (400 MHz, CDCl;) 6 8.00 — 7.91 (m, 2H), 7.46 — 7.37 (m, 3H), 7.35 — 7.28 (m, 1H), 7.23 —
7.14 (m, 2H), 6.97 — 6.91 (m, 2H), 3.82 (s, 3H), 3.28 (d, /= 15.2 Hz, 1H), 3.22 (s, 1H), 3.13 (d, J=15.6
Hz, 1H), 1.34 (s, 9H), 0.47 (d, /= 5.2 Hz, 6H).

I3C NMR (101 MHz, CDCl;) 6 175.6, 161.0, 159.0, 148.8, 136.1, 130.1, 129.2, 128.8, 127.8, 127.1,
126.3, 126.2, 120.6, 115.0, 83.0, 72.1, 55.3, 32.1, 28.2, -5.2, -5.2.

ESI-HRMS: calcd for CysH3,NOsSi* ([M + H]*) = 454.2044, found: 454.2044.

IR (neat): 2974, 1709, 1570, 1481, 1407, 1368, 1248, 1155, 1068, 955, 806, 779, 712, 692 cm'.

0.80

0.60

5.1

2 0.405
0.20
0.007
0.00 T 1.60 o 2.‘00 o 3.‘00 T 4.60 o 5.‘00 T 6.‘00 T 7.60 o 8.00
Minutes
Entry Retention Time Area % Area
1 3.409 9892569 49.99
2 5.120 9896733 50.01
3.001
2,001
2 4
1.00 5
0.004-— — i‘) : — : : —
0.00 1 .60 2,60 3.00 4.60 5.00 6.60 7.60 8.00
Minutes
Entry Retention Time Area % Area
1 3.387 112021 0.23
2 4.921 47741720 99.77
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Tert-butyl (R)-2-((3,5-dimethylphenyl)dimethylsilyl)-2-hydroxy-3-(2-phenyloxazol-5-
yD)propanoate (C6)

(Cy6H33N0,4S1) 37.0 mg, 82% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?* = -9.4 (c = 0.93, in CH,Cl,). Colorless oil; 82% yield, 99% ee. Dissolved in i-PrOH for
UPC? (Daicel Chiralcel OZ-3, CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention
time: tr (minor) = 2.76 min, tr (major) = 4.36 min.

'H NMR (400 MHz, CDCl3) & 8.01 — 7.88 (m, 2H), 7.47 — 7.37 (m, 3H), 7.23 — 7.18 (m, 2H), 7.08 —
7.00 (m, 1H), 6.92 (s, 1H), 3.28 (d, J=15.6, 1H), 3.19 (s, 1H), 3.14 (d, /= 15.6 Hz, 1H), 2.33 (s, 6H),
1.35 (s, 9H), 0.46 (d, /= 5.2 Hz, 6H).

13C NMR (101 MHz, CDCl;) 8 175.7, 161.0, 148.9, 137.2, 134.2, 132.5, 131.8, 130.1, 128.8, 127.8,
126.2, 126.1, 82.8, 72.2, 32.0, 28.2, 21.5, -5.2.

ESI-HRMS: calcd for C,sH34NO,4Si* ([M + H]) = 452.2252, found: 452.2254.

IR (neat): 2975, 1708, 1594, 1481, 1368, 1250, 1155, 1067, 952, 869, 833, 799, 779, 712, 692 cm’!.

w.omi N
2 0] 7
0.00-
0‘00‘ o ‘0,l50‘ o ‘1.(‘)0‘ o ‘1,l50‘ o ‘2.(‘30‘ o ‘2.‘50‘ o ‘3.(‘)0‘ o ‘3,‘50‘ o ‘4.‘00‘ o ‘4,‘50‘ o ‘5.(‘)0‘ o ‘5“50‘ o ‘8.00
Minutes
Entry Retention Time Area % Area
1 2.776 12903108 49.94
2 4.463 12932711 50.06
2.00; §
i <
2 ]
1.00*7
0'007‘H‘\HH\HH\H"\““\‘4‘%‘\““\““\‘ T T T T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.
Minutes
Entry Retention Time Area % Area
1 2.760 110098 0.28
2 4.360 39753475 99.72
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Tert-butyl (R)-2-(dimethyl(p-tolyl)silyl)-2-hydroxy-3-(2-phenyloxazol-5-yl)propanoate (C7)
(CysH31NO4Si1) 36.3 mg, 83% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?® = 7.3 (¢ = 0.91, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,

COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 3.12 min, tr

(major) = 5.00 min.

TH NMR (400 MHz, CDCl3) § 7.99 — 7.90 (m, 2H), 7.56 — 7.48 (m, 2H), 7.45-7.38 (m, 3H), 7.23 — 7.17
(m, 2H), 6.94-6.89 (m, 1H), 3.28 (dd, J = 15.6, 0.8 Hz, 1H), 3.20 (s, 1H), 3.12 (d, /= 15.6 Hz, 1H), 2.35

(s, 3H), 1.35 (s, 9H), 0.46 (d, J = 1.6 Hz, 6H).

13C NMR (101 MHz, CDCl;) 8 175.7, 161.0, 148.9, 140.0, 134.9, 130.8, 130.1, 128.8, 127.8, 126.3,

126.1, 82.9,72.2, 32.0, 28.2, 21.7,-5.2, -5.3.

ESI-HRMS: calcd for CysH3oNO4SiK™ ([M + K]) = 476.1654, found: 476.1647.
IR (neat): 2975, 1708, 1548, 1482, 1368, 1250, 1155, 1107, 1067, 954, 836, 795, 712, 691 cm.

1.007
=) E 5 =
< 050 0
glopy==—=. =
0.00 1.60 2.2)0 3.‘00 4.‘00 5.‘00 6.‘00 7 60 8.60 9. 60 10.00
Minutes
Entry Retention Time Area % Area
1 3.059 11967854 49.27
2 5.012 12323274 50.73
o 2001 o
i il ©
8
1 o
000 T T T T I T T T T I T T T T ‘Jr\ I T T T I T T T T I T T T T I T T I T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Minutes
Entry Retention Time Area % Area
1 3.123 61883 0.12
2 5.002 51285007 99.88
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Tert-butyl
(C8)
(Co4H28FNO,4S1) 38.9 mg, 88% yield, 99% ee; Colorless oil; R¢ = 0.4 (petroleum ether/ethyl acetate =

(R)-2-((4-fluorophenyl)dimethylsilyl)-2-hydroxy-3-(2-phenyloxazol-5-yl)propanoate

7:1). [a]p** = -9.6 (¢ = 0.97, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 2.65 min, tr
(major) = 3.47 min.

TH NMR (400 MHz, CDCl;) 8 8.00 — 7.90 (m, 2H), 7.64-7.55 (m, 2H), 7.46-7.36 (m, 3H), 7.13 — 7.02
(m, 2H), 6.94-6.89 (m, 1H), 3.32 — 3.18 (m, 2H), 3.10 (d, J = 15.2 Hz, 1H), 1.34 (s, 9H), 0.47 (d, J =
3.2 Hz, 6H).

I3C NMR (101 MHz, CDCl3) & 175.5, 165.6, 163.2, 161.1, 148.6, 136.8 (d, J = 7.1 Hz), 130.1 (d, J =
8.1 Hz), 128.8, 127.7, 126.3, 115.3, 115.1, 83.1, 72.0, 32.1, 28.2, -5.0, -5.1.

YF NMR (377 MHz, CDCl;) § -110.51.

ESI-HRMS: calcd for CpsH,9FNO,Si™ ([M + H]") = 442.1844, found: 442.1842.

IR (neat): 2976, 1710, 1589, 1499, 1369, 1251, 1159, 1105, 1068, 955, 836, 781, 713, 691 cm.

1.0
. /%\ﬁ
2.00 3.00 4.00

0.0

(L B By By oy By B B
5.00 6.00 7.00 8.00 9.00 10.00

0. 0‘ b "I.‘OO
Minutes
Entry Retention Time Area % Area
1 2.633 9357737 50.01
2 3.528 9352999 49.99
3.00
2.007
2
1,00 2
0.00 E— T 2 — — - —
0.00 14‘00 2.60 3.60 4,60 5.‘00 6.‘00 7 60 8.60 9 60 10.00
Minutes
Entry Retention Time Area % Area
1 2.653 44319 0.14
2 3.467 32610094 99.86
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Tert-butyl (R)-2-((4-chlorophenyl)dimethylsilyl)-2-hydroxy-3-(2-phenyloxazol-5-yl)propanoate
(C9)
(Cy4H25CINO,4SI) 35.3 mg, 77% yield, 99% ee; Colorless oil; R¢= 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p** = 4.1 (c = 0.88, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 3.71 min, tr
(major) = 5.51 min.
ITH NMR (400 MHz, CDCl3) 8 7.99 — 7.90 (m, 2H), 7.58 — 7.51 (m, 2H), 7.45 — 7.38 (m, 3H), 7.38 —
7.32 (m, 2H), 6.94 — 6.87 (m, 1H), 3.25 (dd, J = 15.6, 0.8 Hz, 1H), 3.22 (s, 9H), 3.10 (d, J = 15.2 Hz,
1H), 1.35 (s, 9H), 0.47 (d, J = 1.6 Hz, 6H).
13C NMR (101 MHz, CDCl;) 8 175.4, 161.1, 148.5, 136.5, 136.2, 132.9, 130.2, 128.9, 128.2, 127.7,
126.3, 83.2,72.0, 32.1, 28.2,-5.1, -5.2.
ESI-HRMS: calcd for Co4HaoCINO,4Si™ ([M + H]") = 458.1549, found: 458.1546. Cp4H,9>"CINO,Si*
(IM + H]") =460.1519, found: 460.1519.
IR (neat): 2976, 1711, 1577, 1484, 1369, 1252, 1154, 1083, 955, 835, 806, 781, 712, 691 cm’!.

1.0(%7
2 0.5&: ° .}";
0.007“““““““““““‘7‘““““““““
0.00 1.60 2.‘00 3.60 4.60 5.‘00 6.60 7.60 B.BO 9.‘00 10.00
Minutes
Entry Retention Time Area % Area
1 3.743 11589790 50.00
2 5.806 11589488 50.00
S 2.00;
< o
] 3
loe——————————— === ————————
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Minutes
Entry Retention Time Area % Area
1 3.713 37005 0.05
2 5.506 68879175 99.95

29



Br
Tert-butyl (R)-2-((4-bromophenyl)dimethylsilyl)-2-hydroxy-3-(2-phenyloxazol-5-yl)propanoate
(C10)
(Cy4H2BrNO4Si) 41.7 mg, 83% yield, 99% ee; Colorless oil; R¢= 0.4 (petroleum ether/ethyl acetate =
7:1). [a]365 2> = —12.6 (c = 0.46, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 4.63 min, tr
(major) = 7.44 min.
TH NMR (400 MHz, CDCl3) & 7.99 — 7.91 (m, 2H), 7.56 — 7.45 (m, 4H), 7.44 — 7.37 (m, 3H), 6.91 (s,
1H), 3.37 - 3.18 (m, 2H), 3.10 (d, J = 15.2 Hz, 1H), 1.35 (s, 9H), 0.46 (s, 6H).
I3C NMR (101 MHz, CDCl3) 8 175.4, 161.1, 148.5, 136.4, 133.4, 131.2, 130.2, 128.9, 127.7, 126.3,
126.3, 125.1, 83.2, 72.0, 32.1, 28.2, -5.2, -5.3.
ESI-HRMS: calcd for Co4H9””BrNO,Si* ([M + H]") = 502.1044, found: 502.1041. Co4H08'BrNO,Si*
(M + H]*) = 504.1023, found: 504.1021.
IR (neat): 2923, 2360, 1713, 1572, 1370, 1252, 1370, 1154, 1067, 1011, 834, 804, 782, 713, 691 cm"!.

0.0 v
0.0‘ C ‘1.‘00‘ C ‘2.‘00‘ C ‘3.‘00‘ C ‘4.‘00‘ ‘ ‘5.&)0‘ C ‘6.‘00‘ C ‘7.&]0‘ 8.00‘ C ‘9.‘00‘ C ‘10.00
Minutes
Entry Retention Time Area % Area
1 4.682 2470448 50.14
2 7.656 2456173 49.86
0.30-] 8
020
2
0.10*: §
1 <
0.00 pr—— |
0.00‘ C ‘1.‘00‘ C ‘2.‘00‘ C ‘3,‘00‘ C ‘4.‘00‘ C ‘5.‘00‘ C ‘6.‘00‘ C ‘7.60‘ C ‘8.(‘)0‘ C ‘9.2)0‘ C ‘10.00
Minutes
Entry Retention Time Area % Area
1 4.594 8824 0.15
2 7.583 5981474 99.85
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Tert-butyl (R)-2-(dimethyl(naphthalen-2-yl)silyl)-2-hydroxy-3-(2-phenyloxazol-5-yl)propanoate
(C11)

(CygH31NO,4Si) 38.8 mg, 82% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p** = =5.1 (¢ = 0.97, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralpak AY-3,
CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (major) = 7.50 min, tr
(minor) = 5.14 min.

'"H NMR (400 MHz, CDCl;) 6 8.14 — 8.07 (m, 1H), 8.00 — 7.91 (m, 2H), 7.89 — 7.81 (m, 3H), 7.71 (dd,
J=18.4,1.2Hz, 1H), 7.55 — 7.48 (m, 2H), 7.42 — 7.36 (m, 3H), 6.92 (s, 1H), 3.38 — 3.25 (m, 2H), 3.17
(d, J=15.6 Hz, 1H), 1.33 (s, 9H), 0.58 (d, J = 2.4 Hz, 6H).

13C NMR (101 MHz, CDCl;) 8 175.6, 161.0, 148.8, 135.9, 134.2, 132.9, 132.1, 130.7, 130.1, 128.8,
128.3, 127.9, 127.7,127.2, 126.9, 126.2, 126.2, 83.0, 72.3, 32.1, 28.2, -5.1, -5.2.

ESI-HRMS: calcd for CpsH3,NO,Si* ([M + H]*) = 474.2095, found: 474.2092.

IR (neat): 2975, 1708, 1592, 1548, 1482, 1368, 1250, 1154, 1085, 953, 857, 806, 780, 743, 712, 691

0.10+ -
2] 2
4 ~

0.00-

cml.

5.422

0.00‘ C ‘1.‘00‘ C ‘ZOO‘ C ‘3.00‘ C ‘4.00‘ ‘ 7‘5.‘00‘ C ‘GA‘OO‘ C ‘7.00‘ C ‘8.00‘ C 9.00‘ C ‘10.00
Minutes
Entry Retention Time Area % Area
1 5.422 5953886 50.83
2 7.438 5759733 49.17
2.00] o)
2 1.00] < =
] 3
000\’1\
0.00 1.60 2.‘00 3.‘00 4,‘00 5‘00 6.60 7.‘00 8,‘00 9v‘00 10.00
Minutes
Entry Retention Time Area % Area
1 5.136 97536583 99.93
2 7.501 73112 0.07
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Tert-butyl (R)-2-hydroxy-2-(methyldiphenylsilyl)-3-(2-phenyloxazol-5-yl)propanoate (C12)
(Ca9H31NO4Si1) 35.6 mg, 73% yield, 29% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?? = +2.6 (¢ = 0.89, in CH,Cl,). Dissolved in i-PrOH for HPLC (Daicel Chiralcel OZH, i-
PrOH/n-hexane = 20/80, flow rate = 1.0 mL/min, A = 254 nm), retention time: tr (major) = 5.02 min, tr
(minor) = 4.16 min.

TH NMR (600 MHz, CDCl3) 8 7.97 — 7.89 (m, 2H), 7.78 — 7.70 (m, 4H), 7.45 — 7.37 (m, 9H), 6.91 (s,
1H), 3.42 (s, 1H), 3.38 (d, /= 10.4 Hz, 1H), 3.26 (d, /= 10.4 Hz, 1H), 1.21 (s, 9H), 0.80 (s, 3H).

13C NMR (151 MHz, CDCl3) & 175.4, 161.1, 148.5, 135., 133.4,133.0, 130.2, 130.1, 128.8, 128.1,
128.1, 127.7, 126.4, 126.3, 83.2, 72.6, 32.9, 27.9, -5.5.

ESI-HRMS: calcd for CpoH3,NO,4Si* ([M + H]*) = 486.2095, found: 486.2094.

IR (neat): 2917, 1745, 1549, 1483, 1428, 1368, 1255, 1118, 793, 736, 698 cm™'.

0.40-

0.30-

2 020
0.10]
0.00
oo““wbe““zbu“"360‘“‘a‘oo‘“‘M;i:gs““ebo““760““sbo““ebo““moo
Entry Retention Time Area % Area
1 4.156 3514660 49.93
2 5.013 3524187 50.07
200]
1.50- g
2 4 00] i
050]
000
o.o““1.bo““z.bo“"s.‘oo“"460““Msn.‘lu)toes‘“‘s.‘oo““7.60““5.‘00“"gbo““m.oo
Entry Retention Time Area % Area
1 4.161 20142056 64.71
2 5.017 10985070 35.29
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Tert-butyl (R)-3-(2-(2-chlorophenyl)oxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-hydroxypropanoate
(C13)

(Co4H25CINO,4SI) 34.8 mg, 76% yield, 96% ee; Colorless oil; R¢= 0.4 (petroleum ether/ethyl acetate =
7:1). [o]p¥’ = —12.5 (¢ = 0.87, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 3.95 min, tr
(major) = 5.19 min.

'H NMR (400 MHz, CDCl;) 8 7.91 — 7.81 (m, 1H), 7.65 — 7.59 (m, 2H), 7.49 — 7.44 (m, 1H), 7.42 —
7.34 (m, 3H), 7.34 - 7.27 (m, 2H), 7.00 (s, 1H), 3.30 (d, /= 15.6 Hz, 1H), 3.24 (s, 1H), 3.14 (d, J=15.2
Hz, 1H), 1.30 (s, 9H), 0.48 (d, /= 5.2 Hz, 6H).

13C NMR (101 MHz, CDCl;) § 175.4, 149.1, 134.7, 134.4, 132.2, 131.1, 130.7, 129.9, 127.8, 126.7,
126.0, 82.9, 72.0,31.9,27.9, -5.4, -5.4.

ESI-HRMS: calcd for Co4Hao?CINO,4Si* ([M + H]") = 458.1549, found: 458.1546. Cp4H,9>"CINO,Si*
(M + H]*) = 459.1582, found: 459.1573.

IR (neat): 2975, 1707, 1474, 1428, 1368, 1250, 1155, 1114, 1066, 955, 835, 811, 783, 736, 701, 654

cml,
4 N
1.00i % [T}
« ]
2 ] 6
050
—_— — e
0.00 0.l50 1.60 1.l50 2.‘00 2.l50 3.‘00 3.‘50 4.‘00 4.‘50 5.‘00 5.‘50 6.‘00 6.‘50 7.00
Minutes
Entry Retention Time Area % Area
1 3.822 17464410 50.16
2 5.235 17354240 49.84
3.00
2.005
2 ]
] [Ie}
1.00 3
0.00*:‘ — — - - - — “‘/“\““ - - - -
0.00 0.‘50 1.00 1.50 2.00 2.50 3.00 3.‘50 4.60 4.50 5.00 5.50 64‘00 6.50 7.00
Minutes
Entry Retention Time Area % Area
1 3.945 1030393 2.18
2 5.190 46138656 97.82
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-(3-(trifluoromethyl)phenyl)oxazol-5-
y)propanoate (C14)

(CysHagF3NO4Si) 42.8 mg, 87% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?** = —-1.9 (c = 1.07, in CH,Cl,). Dissolved in i-PrOH for HPLC (Daicel Chiralcel OZH, i-
PrOH/n-hexane = 10/90, flow rate = 1.0 mL/min, A = 254 nm), retention time: tr (minor) = 4.35 min, tr
(major) = 5.14 min.

H NMR (400 MHz, CDCl5)  8.24 — 8.17 (m, 1H), 8.14 (d, J= 7.6 Hz, 1H), 7.69 — 7.59 (m, 3H), 7.54
(t,J=7.6 Hz, 1H), 7.45 - 7.31 (m, 3H), 6.95 (s, 1H), 3.30 (d, /= 15.2 Hz, 1H), 3.21 (s, 1H), 3.14 (d, J
=15.6 Hz, 1H), 1.35 (s, 9H), 0.49 (d, J = 3.2 Hz, 6H).

13C NMR (101 MHz, CDCl3) 8 175.6, 159.7, 149.6, 134.8, 134.4, 131.3, 130.1, 129.5, 129.3, 128.5,
128.0, 126.6, 126.6 (dd, J="17.5, 3.7 Hz), 123.1(dd, J= 7.9, 4.0 Hz), 122.6, 83.1, 72.0, 32.0, 28.2, -5.3,
-5.3.

19F NMR (565 MHz, CDCl;) 8 -62.89.

ESI-HRMS: calcd for C,sH,9F3NO4Sit ([M + H]*) = 492.1812, found: 492.1808.

IR (neat): 2076, 1712, 1426, 1369, 1325, 1250, 1155, 1126, 1066, 957, 835, 808, 783, 697, 654 cm.

1,2&%?
1,004 < "
Qa(rf
2 0.60;
o,4crf
02(%5
O.DG:
Dl.SO 1.00 1.50 2.60 2150 ‘3.(‘]0‘ ‘3.150 4(‘]0 4‘50 n 5(‘]0 5‘50 GBD
Minutes
Entry Retention Time Area % Area
1 4.354 12605323 50.11
2 5.137 12551818 49.89
000 w;ﬁ ““““““““
Entry Retention Time Area % Area
1 4352 22349 0.24
2 5.141 9270575 99.76
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Tert-butyl (R)-3-(2-(3,4-difluorophenyl)oxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-
hydroxypropanoate (C15)
(Co4H27F2NO4S1) 39.5 mg, 86% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p®® = 9.0 (¢ = 0.99, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 95/5, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 2.83 min, tr
(major) = 4.08 min.
H NMR (400 MHz, CDCl3) § 7.79 — 7.72 (m, 1H), 7.71 — 7.66 (m, 1H), 7.65 — 7.57 (m, 2H), 7.48 —
7.33 (m, 3H), 7.24 - 7.14 (m, 1H), 6.90 (s, 1H), 3.27 (d, /= 15.6 Hz, 1H), 3.21 (s, 1H), 3.12 (d, /= 15.6
Hz, 1H), 1.33 (s, 9H), 0.48 (d, /= 4.4 Hz, 6H).
I3C NMR (101 MHz, CDCl3) 8 175.6, 159.1, 152.8 (d, J=13.0 Hz), 151.9 (d, /= 13.1 Hz), 150.4 (d, J
=12.7 Hz), 149.5, 134.8, 134.4, 130.1, 128.0, 126.4, 122.7 (dd, /= 7.0, 3.8 Hz), 118.0 (d, /= 18.2 Hz),
115.5 (d,J=19.6 Hz), 83.0, 72.1, 32.0, 28.2, -5.3, -5.3.
19F NMR (565 MHz, CDCl;) 8 -134.88 (d, J=22.0 Hz), -136.68 (d, J =22.0 Hz).
ESI-HRMS: calcd for Co4H,5FoNO4Sit ([M + H]*) = 460.1750, found: 460.1748.
IR (neat): 2923, 1713, 1560, 1510, 1443, 1369, 1254, 1155, 1114, 1071, 961, 834, 776, 701 cm".
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-(p-tolyl)oxazol-5-yl)propanoate (C16)
(Cy5H31NO4Si1) 37.6 mg, 86% yield, 98% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?® = 8.7 (¢ = 0.94, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 3.57 min, tr
(major) = 4.98 min.
TH NMR (400 MHz, CDCl5) 8 7.84 (d, J= 8.0 Hz, 2H), 7.67 — 7.57 (m, 2H), 7.45 — 7.34 (m, 3H), 7.21
(d,J=7.6 Hz, 2H), 6.89 (s, 1H), 3.27 (d, J=15.2 Hz, 1H), 3.21 (s, 1H), 3.12 (d, /= 15.2 Hz, 1H), 2.38
(s, 3H), 1.32 (s, 9H), 0.48 (d, J = 6.8 Hz, 6H).
13C NMR (101 MHz, CDCl3) 8 175.6, 161.2, 148.4, 140.3, 134.8, 134.6, 130.0, 129.5, 128.0, 126.2,
126.0, 125.1, 82.9, 72.1, 32.0, 28.2, 21.6, -5.2, -5.3.
ESI-HRMS: calcd for C,sH3,NO,Sit ([M + H]*) = 438.2095, found:438.2090.
IR (neat): 2975, 1708, 1498, 1427, 1368, 1250, 1155, 1117, 1069, 955, 827, 783, 734, 701, 648 cm'.
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Tert-butyl (R)-3-(2-(4-bromophenyl)oxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-hydroxypropanoate

(C17)

(Cy4H2BrNO4Si) 44.2 mg, 88% yield, 99% ee; Colorless oil; R¢= 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p? = -9.0 (¢ = 1.10, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,

COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 3.25 min, tr

(major) = 4.60 min.

TH NMR (400 MHz, CDCLy) § 7.87 — 7.76 (m, 2H), 7.69 — 7.58 (m, 2H), 7.57 — 7.49 (m, 2H), 7.46 —
7.33 (m, 3H), 6.91 (s, 1H), 3.27 (d, J = 15.6 Hz, 1H), 3.22 (s, 1H), 3.12 (d, J = 15.2 Hz, 1H), 1.32 (s,

9H), 0.48 (d, J = 4.8 Hz, 6H).

13C NMR (101 MHz, CDCl3) 8 175.5, 160.1, 149.2, 134.8, 134.5, 132.1, 130.1, 128.0, 127.7, 126.7,

126.3, 124.5, 83.0, 72.1, 32.0, 28.2, -5.3, -5.3.

ESI-HRMS: caled for CoyHa?BrNO,Si* ([M + H]) = 502.1044, found: 502.1041. CpaH,et ' BINO,Si*

(IM + H]") = 504.1023, found: 504.1022.

IR (neat): 2975, 1710, 1604, 1479, 1427, 1401, 1368, 1250, 1154, 1071, 955, 834, 783, 733, 700 cm".
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Tert-butyl
(C18)

(Co4H2sN,06S1) 38.9 mg, 83% yield, 98% ee; Light yellow solid, mp: 107-111 °C; R¢= 0.4 (petroleum
ether/ethyl acetate = 7:1). [a]p?® = —13.1 (¢ = 0.97, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel
Chiralcel OZ-3, CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor)
=4.77 min, tr (major) = 5.99 min.

H NMR (400 MHz, CDCl3) § 8.32 — 8.22 (m, 2H), 8.14 — 8.15 (m, 2H), 7.66 — 7.58 (m, 2H), 7.47 —
7.33 (m, 3H), 7.03-6.97 (m, 1H), 3.30 (d, /= 15.2 Hz, 1H), 3.23 (s, 1H), 3.15 (d, /= 15.6 Hz, 1H), 1.34

(s, 9H), 0.49 (d, J = 2.4 Hz, 6H).

13C NMR (101 MHz, CDCl3) 8 175.5, 158.9, 150.8, 148.5, 134.8, 134.3, 133.1, 130.2, 128.0, 127.2,

126.9, 124.3,83.2, 72.1, 32.0, 28.2, -5.3, -5.3.
ESI-HRMS: calcd for Cy4HpoN,O6Si™ ([M + H]) = 469.1789, found: 469.1786.

IR (neat): 2975, 1709, 1520, 1427, 1337, 1251, 1154, 1110, 1063, 955, 836, 811, 784, 737, 714 cm.

(R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-(4-nitrophenyl)oxazol-5-yl)propanoate
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Tert-butyl (R)-3-(2-(4-cyanophenyl)oxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-hydroxypropanoate
(C19)

(CysHpsN,04S1) 42.6 mg, 95% yield, 99% ee; Colorless oil; R¢ = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p** = 8.4 (¢ = 1.06, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 4.16 min, tr
(major) = 5.34 min.

'H NMR (400 MHz, CDCl3) 6 8.08 — 8.00 (m, 2H), 7.74 — 7.67 (m, 2H), 7.66 — 7.57 (m, 2H), 7.45 —
7.34 (m, 3H), 6.99 — 6.95 (m, 1H), 3.29 (d, J = 15.6 Hz, 1H), 3.21 (s, 1H), 3.14 (d, /= 15.6 Hz, 1H),
1.33 (s, 9H), 0.48 (d, /= 2.8 Hz, 6H).

I3C NMR (101 MHz, CDCl3) 8 175.5, 159.2, 150.4, 134.8, 134.4, 132.7, 131.5, 130.1, 128.0, 127.0,
126.6, 118.6, 113.4, 83.1, 72.2, 32.0, 28.2, -5.3, -5.3.

ESI-HRMS: calcd for CysHpoN,O4Si™ ([M + H]") = 449.1891, found: 449.1889.

IR (neat): 2976, 2228, 1711, 1592, 1490, 1427, 1369, 1251, 1155, 1069, 840, 784, 740, 702, 552 cm'.
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Tert-butyl (R)-3-(2-(3,4-dimethoxyphenyl)oxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-
hydroxypropanoate (C20)
(Co6H33NOgSI1) 44.0 mg, 91% yield, 99% ee; Light yellow solid, mp: 78-82 °C; Ry = 0.4 (petroleum
ether/ethyl acetate = 2:1). [at]436 2°=—2.4 (¢ = 1.20, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel
Chiralcel OZ-3, CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor)
= 5.84 min, tr (major) = 8.20 min.
'H NMR (400 MHz, CDCl3) 6 7.66 — 7.59 (m, 2H), 7.53 (dd, J= 8.4, 2.0 Hz, 1H), 7.48 (d, /= 2.0 Hz,
1H), 7.45 — 7.34 (m, 3H), 6.90 (s, 1H), 6.88 (s, 1H), 3.94 (s, 3H), 3.92 (s, 3H), 3.28 (d, J = 15.6 Hz,
1H), 3.21 (s, 1H), 3.12 (d, J = 15.6 Hz, 1H), 1.33 (s, 9H), 0.49 (d, J = 6.4 Hz, 6H).
I3C NMR (101 MHz, CDCl3) 8 175.6, 161.1, 150.8, 149.2, 148.3, 134.8, 134.6, 130.1, 128.0, 126.0,
120.8,119.4, 111.1, 109.0, 82.9, 72.1, 56.2, 56.1, 32.1, 28.2, -5.2, -5.3.
ESI-HRMS: calcd for CycH3sNOgSi* ([M + H]*) = 484.2150, found: 484.2148.

IR (neat): 2971, 1717, 1603, 1553, 1502, 1425, 1368, 1269, 1248, 1152, 1025, 813, 784, 702, 646 cm"
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-(naphthalen-2-yl)oxazol-5-yl)propanoate

(C21)

(CogH31NO4Si1) 39.3 mg, 83% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p? = -3.6 (¢ = 0.98, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 6.24 min, tr

(major) = 9.73 min.

TH NMR (400 MHz, CDCls) § 8.44 (s, 1H), 8.06 (dd, J = 8.4, 1.6 Hz, 1H), 7.92 — 7.86 (m, 2H), 7.86 —
7.81 (m, 1H), 7.70 — 7.60 (m, 2H), 7.56 — 7.48 (m, 2H), 7.46 — 7.34 (m, 3H), 6.97 (s, 1H), 3.33 (d, J =

15.6 Hz, 1H), 3.26 (s, 1H), 3.17 (d, J = 15.2 Hz, 1H), 1.35 (s, 9H), 0.50 (d, J = 5.6 Hz, 6H).

13C NMR (101 MHz, CDCl;) 8 175.6, 161.2, 149.0, 134.8, 134.6, 134.1, 133.2, 130.1, 128.8, 128.7,
128.0, 127.2,126.8, 126.4, 126.0, 125.1, 123 .4, 83.0, 72.2, 32.1, 28.2, -5.2, -5.3.
ESI-HRMS: calcd for CygH3,NO4Si* ([M + H]*) = 474.2095, found: 474.2095.
IR (neat): 2924, 1712, 1592, 1459, 1369, 1252, 1155, 1118, 1070, 960, 834, 784, 754, 701 cm.
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-(Ferrocene)oxazol-5-yl)propanoate (C22)
(CosH33FeNO,4Si) 47.8 mg, 90% yield, 99% ee; Brown yellow oil; R¢= 0.4 (petroleum ether/ethyl acetate
=5:1). [a]365 2 =—19.7 (¢ = 0.21, in CH,Cl,). Dissolved in i-PrOH for HPLC (Daicel Chiralcel OZH,
i-PrOH/n-hexane = 15/85, flow rate = 1.0 mL/min, A = 254 nm), retention time: tr (minor) = 13.84 min,
tr (major) = 15.47 min.
H NMR (400 MHz, CDCl;) § 7.69-7.60 (m, 2H), 7.46-7.34 (m, 3H), 6.77 (s, 1H), 4.82 (d, /= 6.4 Hz,
2H), 4.36-4.31 (m, 2H), 4.12 (s, 5H), 3.30-3.15 (m, 2H), 3.08 (d, J = 15.2 Hz, 1H), 1.37 (s, 9H), 0.49
(d, J= 8.0 Hz, 6H).
I3C NMR (101 MHz, CDCl3) 8 175.7, 163.0, 147.5, 134.8, 134.7, 130.0, 128.0, 125.9, 82.8, 72.0, 71.4,
70.0, 70.0, 69.7, 67.4, 67.4, 32.1, 28.3, -5.2, -5.2.
ESI-HRMS: calcd for CygH3,FeNO,Si™ ([M + H]") = 532.1601, found: 532.1604.
IR (neat): 2974, 1707, 1584, 1426, 1369, 1249, 1154, 1119, 1064, 957, 811, 700, 642 cm™!.
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-3-(2-(furan-2-yl)oxazol-5-yl)-2-hydroxypropanoate (C23)
(C1H27NO5S1) 33.0 mg, 80% yield, 98% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
4:1). [a]p?® = 4.8 (¢ = 0.67, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 3.10 min, tr
(major) = 4.90 min.

'TH NMR (400 MHz, CDCl;) & 7.65 — 7.58 (m, 2H), 7.52 — 7.47 (m, 1H), 7.44 — 7.32 (m, 3H), 6.95 —
6.82 (m, 2H), 6.49 (dd, J=3.6, 1.6 Hz, 1H), 3.26 (d, J = 15.6 Hz, 1H), 3.18 (s, 1H), 3.09 (d, J = 15.6
Hz, 1H), 1.35 (s, 9H), 0.47 (d, /= 4.0 Hz, 6H).

13C NMR (101 MHz, CDCl;) 8 175.5, 153.9, 148.3, 144.1, 143.3, 134.8, 134.5, 130.1, 128.0, 126.1,
111.9, 110.8, 83.1, 72.0, 31.9, 28.1, -5.3, -5.3.

ESI-HRMS: calcd for C,HpgNOsSi* ([M + H]*) = 414.1731, found: 414.1727.

IR (neat): 2976, 1708, 1534, 1455, 1369, 1252, 1155, 1117, 1011, 955, 835, 812, 784, 740, 702 cm'.
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Tert-butyl

(C29)
(C1uH27NO4SSi1) 32.7 mg, 76% yield, 99% ee; Colorless oil; Rf = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?® = —1.4 (c = 0.83, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,

(R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-(thiophen-2-yl)oxazol-5-yl)propanoate

COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 4.03 min, tr
(major) = 6.82 min.

TH NMR (400 MHz, CDCl;) 8 7.66 — 7.60 (m, 2H), 7.55 (dd, J= 4.0, 1.6 Hz, 1H), 7.42 — 7.34 (m, 4H),
7.06 (dd, J=4.8, 3.6 Hz, 1H), 6.88 — 6.83 (m, 1H), 3.26 (d, /= 15.2 Hz, 1H), 3.19 (s, 1H), 3.09 (d, J =
15.6 Hz, 1H), 1.34 (s, 9H), 0.48 (d, J = 4.8 Hz, 6H).

13C NMR (101 MHz, CDCl;) § 175.5, 157.2, 148.2, 134.8, 134.5, 130.4, 130.1, 128.0, 127.9, 127.3,
126.2, 83.0, 72.0, 32.0, 28.2, -5.2, -5.3.

ESI-HRMS: calcd for C,H,sNO,4SSi* ([M + H]*) = 430.1503, found: 430.1504.

IR (neat): 2976, 1709, 1596, 1426, 1369, 1249, 1155, 1117, 1066, 954, 836, 811, 784, 724, 702 cm!.
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Tert-butyl (R)-3-(2-(benzo[b]thiophen-2-yl)oxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-
hydroxypropanoate (C25)
(Cy6H29NO4SSi1) 43.2 mg, 90% yield, 99% ee; white solid; mp: 94-98 °C; R¢= 0.4 (petroleum ether/ethyl
acetate = 7:1). [a]p® = +0.9 (¢ = 1.08, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralpak
AD-3, CO,/MeOH = 80/20, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (major) = 6.61 min,
tr (minor) = 9.41 min.
'H NMR (400 MHz, CDCl3) 8 7.86 — 7.82 (m, 1H), 7.81 — 7.77 (m, 2H), 7.66 — 7.60 (m, 2H), 7.43 —
7.34 (m, 5H), 6.94 (s, 1H), 3.30 (d, J = 15.6 Hz, 1H), 3.24 (s, 1H), 3.13 (d, /= 15.2 Hz, 1H), 1.36 (s,
9H), 0.50 (d, J=4.0 Hz, 6H).
13C NMR (101 MHz, CDCl;) § 175.5, 157.1, 149.2, 140.4, 139.7, 134.8, 134.5, 130.1, 130.0, 128.0,
126.6, 125.8, 125.0, 124.6, 123.8, 122.6, 83.1, 72.1, 32.0, 28.2, -5.3, -5.3.
ESI-HRMS: calcd for CpsH30NO,4SSi* ([M + H]*) = 480.1659, found: 480.1657.
IR (neat): 2975, 1709, 1598, 1456, 1368, 1252, 1155, 1116, 1068, 835, 811, 784, 747, 702 cm’!.

8.915

0.10
0.00"‘\1\/\/\/\—
0. 0‘ o ‘1.‘00‘ n ‘2.‘00‘ o ‘3.‘00‘ o ‘4.{)0‘ o ‘5.‘00‘ o ‘6‘00‘ o ‘7.60‘ n ‘8.‘00‘ o ‘9.60‘ o ‘10.‘00‘ n ‘11‘.00‘ o ‘12.‘00‘ o ‘13‘00‘ n ‘14‘.00‘ o ‘15.00
Minuts
Entry Retention Time Area % Area
1 6.391 5507392 50.05
2 8.915 5497137 49.95
1.00
0.80
2 0.60-]
0.40
0.20] §
0.00 iy ;L
0. 0‘ n ‘1.‘00‘ n ‘2.1)0‘ o ‘3.‘00‘ o ‘4.‘00‘ n ‘5.‘00‘ n ‘5.{)0‘ o ‘7.‘00‘ ' ‘8.‘00‘ n ‘960‘ t ‘10.‘00‘ o ‘11‘00‘ o ‘12‘.00‘ n ‘13‘.00‘ n ‘14.‘00‘ o ‘1500
Minutes
Entry Retention Time Area % Area
1 6.610 25392529 99.87
2 9.407 34184 0.13
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Methyl (R)-4-(5-(3-(tert-butoxy)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-oxopropyl)oxazol-2-
yD)butanoate (C26)
(Cy3H33N0O6S1) 21.9 mg, 49% yield, 88% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
4:1). [a]p?® = —16.1 (¢ = 0.36, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 95/5, flow rate = 1.5 mL/min, A = 210 nm), retention time: tr (minor) = 4.67 min, tr
(major) = 5.82 min.
'H NMR (400 MHz, CDCl3) § 7.65 — 7.52 (m, 2H), 7.44 — 7.32 (m, 3H), 6.72-6.61 (m, 1H), 3.65 (s,
3H), 3.20-3.10 (m, 2H), 2.99 (d, J = 15.2 Hz, 1H), 2.71 (t, J = 7.2 Hz, 2H), 2.37 (t, J = 7.6 Hz, 2H),
2.08-1.98 (m, 2H), 1.34 (s, 9H), 0.45 (d, J= 5.6 Hz, 6H).
I3C NMR (101 MHz, CDCl3) 8 175.6, 173.5, 163.2, 148.2, 134.8, 130.0, 127.9, 124.7, 82.9, 72.1, 51.8,
33.1,31.9,29.9,28.1, 27.5,22.3,-5.3, -5.3.
ESI-HRMS: calcd for Cy3H34NOSi* ([M + H]*) = 448.2150, found: 448.2147.
IR (neat): 2927, 1737, 1568, 1430, 1369, 1252, 1155, 1113, 1067, 836, 812, 783, 737, 702 cm’!.
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5 1.00] ©
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0.0(;““““““““““““““““““““
0.00 1.60 2.(‘)0 3.60 4.60 5.60 6.(‘)0 7.(‘)0 8.60 9.60 10.00
Minutes
Entry Retention Time Area % Area
1 4.837 41116409 49.93
2 6.013 41232818 50.07
0.1(%7 ~
] ©
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2 0.0Er: <
g
q <
0.00: .],M— N
0.00‘ C ‘1.&)0‘ C ‘2.‘00‘ C ‘3.“1)0‘ C ‘4.‘00‘ C ‘5.‘00‘ C ‘6.&)0‘ C ‘7.&)0‘ C ‘8.&)0‘ C ‘9.&)0‘ C ‘10.00
Minutes
Entry Retention Time Area % Area
1 4.664 175874 5.99
2 5.817 2762199 94.01
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-undecyloxazol-5-yl)propanoate (C27)
(Ca9H47NO4S1) 20.1 mg, 40% yield, 90% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
5:1). [a]p® = —13.3 (¢ = 0.51, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 95/5, flow rate = 1.5 mL/min, A = 210 nm), retention time: tr (minor) = 4.05 min, tr
(major) = 5.27 min.
TH NMR (400 MHz, CDCl3) 8 7.65 — 7.55 (m, 2H), 7.43-7.32 (m, 3H), 6.66 (s, 1H), 3.16 (d, J=15.2
Hz, 1H), 2.99 (d, J = 15.6 Hz, 1H), 2.63 (t, J = 7.6 Hz, 2H), 1.73-1.63 (m, 3H), 1.34 (s, 9H), 1.29-1.22
(m, 15H), 0.89-0.84 (m, 3H), 0.45 (d, J = 6.4 Hz, 6H).
I3C NMR (101 MHz, CDCl3) 8 175.6, 164.4, 147.8, 134.8, 134.7, 130.0, 127.9, 124.6, 82.8, 72.1, 32.1,
31.9,29.8,29.6,29.5,29.4,29.3,283, 28.1,27.1,22.9, 14.3,-5.3, -5.3.
ESI-HRMS: calcd for C,0H4gNO,4Si* ([M + H]) = 502.3347, found: 502.3339.
IR (neat): 2925, 1711, 1568, 1461, 1369, 1252, 1155, 1066, 967, 835, 811, 783, 736, 701 cm’!.
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Tert-butyl (R)-3-(2-(2-cyclopentylethyl)oxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-
hydroxypropanoate (C28)
(Cy5H37NO6S1) 19.5 mg, 44% yield, 94% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
5:1). [a]p** = —13.5 (¢ = 0.48, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
CO,/MeOH = 95/5, flow rate = 1.5 mL/min, A = 210 nm), retention time: tr (minor) = 4.44 min, tr
(major) = 5.96 min.
'"H NMR (400 MHz, CDCl;) 8 7.65 — 7.56 (m, 2H), 7.43 — 7.34 (m, 3H), 6.66 (s, 1H), 3.18-3.13 (d, J =
15.2, 1H), 3.12 (s, 1H), 2.99 (dd, J=15.2, 0.8 Hz, 1H), 2.72 - 2.59 (m, 2H), 1.77 — 1.67 (m, SH), 1.62
— 1.55 (m, 2H), 1.53 — 1.45 (m, 2H), 1.34 (s, 9H), 1.13 — 1.02 (m, 2H), 0.45 (d, J= 5.6 Hz, 6H).
I3C NMR (101 MHz, CDCl3) 8 175.6, 164.5, 147.8, 134.8, 134.7, 130.0, 127.9, 124.6, 82.8, 72.1, 39.8,
33.4,32.5,31.9,28.1,27.6,25.3,-5.2,-5.3.
ESI-HRMS: calcd for CysH3gNO,Si* ([M + H]*) = 444.2565, found: 444.2557.
IR (neat): 2952, 1710, 1568, 1455, 1368, 1251, 1156, 1115, 1068, 969, 836, 812, 783, 735, 701 cm'.
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5 1.00 ©
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0.50]
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0.0‘ C ‘1.‘00‘ C ‘2.‘00‘ C ‘3.‘00‘ C ‘4.‘00‘ C ‘5.‘00‘ C ‘6.‘00‘ C ‘7.‘00‘ C ‘8.‘00‘ C ‘QA‘DO‘ C ‘10.00
Minutes
Entry Retention Time Area % Area
1 4.345 38012897 49.92
2 5.844 38128163 50.08
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Minutes
Entry Retention Time Area % Area
1 4.442 134239 2.76
2 5.962 4737353 97.24
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Tert-butyl (R)-3-(2-benzyloxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-hydroxypropanoate (C29)
(Cy5H31NO4Si1) 19.3 mg, 44% yield, 93% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
5:1). [a]p® = —12.4 (¢ = 0.48, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
CO,/MeOH = 95/5, flow rate = 1.5 mL/min, A = 210 nm), retention time: tr (minor) = 6.32 min, tr
(major) = 7.55 min.
'TH NMR (400 MHz, CDCl;) 8 7.63 — 7.55 (m, 2H), 7.42 — 7.33 (m, 3H), 7.32 — 7.27 (m, 2H), 7.25 -
7.19 (m, 3H), 6.74 — 6.68 (m, 1H), 4.00 (d, J = 15.6, 18.0 Hz, 2H), 3.22 — 3.09 (m, 2H), 2.99 (d, J =
15.6 Hz, 1H), 1.27 (s, 9H), 0.43 (d, J= 6.4 Hz, 6H).
13C NMR (101 MHz, CDCl;) 8 175.6, 162.3, 148.6, 135.8, 134.8, 134.6, 130.0, 128.9, 128.8, 127.9,
127.1, 125.0, 82.8, 72.0, 34.8, 31.9, 28.0, -5.3, -5.3.
ESI-HRMS: calcd for C,sH3,NO,4Si* ([M + H]") = 438.2095, found: 438.2095.
IR (neat): 2926, 1709, 1563, 1427, 1369, 1266, 1155, 1109, 1067, 968, 836, 735, 700 cm™!.

1.5&7
1.0(%:
3 4
0.5(%7
0.007
0.00‘ C ‘1.‘00‘ s ‘2.‘00‘ C ‘3.‘00‘ s ‘4.‘00‘ C ‘5,‘00‘ s ‘6.‘00‘ C ‘7,‘00‘ s ‘8.(‘)0’ C ‘9,‘00‘ s ‘10,00
Minutes
Entry Retention Time Area % Area
1 6.148 33139527 50.18
2 7.412 32897832 49.82
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000 100 200 " ‘a0 a0 s ‘eoo 700 soo  e00 1000
Minutes
Entry Retention Time Area % Area
1 6.323 135606 3.59
2 7.549 3645680 96.41
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Tert-butyl (R)-3-(2-cyclobutyloxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-hydroxypropanoaten (C30)
(CyH3NO,4Si1) 13.7 mg, 34% yield, 95% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
5:1). [a]p® = —16.2 (¢ = 0.68, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
CO,/MeOH = 95/5, flow rate = 1.5 mL/min, A = 210 nm), retention time: tr (minor) = 3.70 min, tr
(major) = 4.66 min.
'TH NMR (400 MHz, CDCl3) § 7.63 — 7.55 (m, 2H), 7.43 — 7.33 (m, 3H), 6.69 (s, 1H), 3.57 — 3.45 (m,
1H), 3.17 (dd, J=15.2, 0.8 Hz, 1H), 3.12 (s, 1H), 3.00 (d, /= 15.2 Hz, 1H), 2.41 — 2.22 (m, 4H), 2.09
—1.95 (m, 1H), 1.94 — 1.84 (m, 1H), 1.33 (s, 9H), 0.45 (d, J= 7.6 Hz, 6H).
13C NMR (101 MHz, CDCl;) 8 175.6, 166.5, 147.8, 134.8, 134.7, 130.0, 127.9, 124.7, 82.8, 72.0, 33.2,
32.0,28.1,27.4,27.3,18.7,-5.3, -5.3.
ESI-HRMS: calcd for C»,H3,NO,Si* ([M + H]*) = 402.2095, found: 402.2100.
IR (neat): 2976, 1709, 1564, 1427, 1369, 1250, 1155, 1117, 1066, 961, 835, 811, 783,737, 701 cm"'.
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Tert-butyl (R)-3-(2-cyclohexyloxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-hydroxypropanoate (C31)
(Cy4H35N04S1) 32.2 mg, 75% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
5:1). [a]p® = —16.0 (¢ = 0.80, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
CO,/MeOH = 95/5, flow rate = 1.5 mL/min, A = 210 nm), retention time: tr (minor) = 4.39 min, tr
(major) = 5.58 min.
'TH NMR (400 MHz, CDCl;) 8 7.63 — 7.56 (m, 2H), 7.42 — 7.33 (m, 3H), 6.68 — 6.63 (m, 1H), 3.21 —
3.09 (m, 2H), 3.00 (d, /= 15.2 Hz, 1H), 2.74 — 2.59 (m, 1H), 2.03 — 1.93 (m, 2H), 1.81 — 1.71 (m, 3H),
1.70 — 1.61 (m, 1H), 1.55 - 1.44 (m, 2H), 1.32 (s, 9H), 1.28 — 1.20 (m, 2H), 0.44 (d, J = 9.6 Hz, 6H).
13C NMR (101 MHz, CDCl;) 8 175.7, 167.5, 147.6, 134.8, 130.0, 127.9, 124.4, 82.7, 72.1, 37.6, 32.0,
30.7,30.6, 28.1,25.9, 25.8, -5.3, -5.3.
ESI-HRMS: calcd for CpH3sNO,4Si* ([M + H]Y) = 430.2408, found: 430.2406.
IR (neat): 2930, 1710, 1562, 1451, 1427, 1368, 1251, 1156, 1110, 1067, 962, 836, 811,783, 737, 701
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0.00 1.‘00 2.(‘)0 3.‘00 4.60 5.4‘30 6.60 7.(‘]0 8.00
Minutes
Entry Retention Time Area % Area
1 4.161 47785429 49.64
2 5.348 48469725 50.36
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Entry Retention Time Area % Area
1 4.391 39602 0.44
2 5.577 8941836 99.56
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Tert-butyl (R)-3-(2-(tert-butyl)oxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-hydroxypropanoate (C32)
(C1H33N04S1) 33.9 mg, 84% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p** = -23.5 (¢ = 0.85, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralpak 1E-3,
CO,/EtOH = 95/5, flow rate = 1.0 mL/min, A = 210 nm), retention time: tr (major) = 9.72 min, tr (minor)
=10.69 min.

'TH NMR (400 MHz, CDCls) 8 7.65 — 7.55 (m, 2H), 7.43 — 7.32 (m, 3H), 6.66 (s, 1H), 3.16 (m, 2H),
3.03 (d, J=15.6 Hz, 1H), 1.31 (s, 18H), 0.45 (d, /= 12.8 Hz, 6H).

I3C NMR (101 MHz, CDCl3) 8 175.7, 170.4, 147.9, 134.8, 134.7, 130.0, 127.9, 124.2, 82.7, 72.0, 33.7,
32.0,28.7,28.2,-5.2,-5.3.

ESI-HRMS: calcd for C,H34NO,Si* ([M + H]*) = 404.2252, found: 404.2249.

IR (neat): 2973, 1710, 1560, 1368, 1251, 1156, 1114, 1067, 960, 836, 811, 783, 734, 701 cm™'.
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2 10.688 3475 0.02
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Tert-butyl (R)-3-(2-((3R,5R,7R)-adamantan-1-yl)oxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-

hydroxypropanoate (C33)

(CogH39NO4Si1) 29.4 mg, 61% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
5:1). [a]p** = —20.0 (¢ = 0.74, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralpak IA-3,

COy/MeOH = 95/5, flow rate = 1.5 mL/min, A = 210 nm), retention time: tr (major) = 5.47 min, tr

(minor) = 6.61 min.

TH NMR (400 MHz, CDCl;) & 7.63 — 7.57 (m, 2H), 7.42 — 7.32 (m, 3H), 6.67 (s, 1H), 3.24 — 3.09 (m,
2H), 3.05 (d, J = 15.6 Hz, 1H), 2.03 (s, 3H), 1.96 (m, 6H), 1.76 — 1.69 (m, 6H), 1.31 (s, 9H), 0.44 (d, J

= 13.6 Hz, 6H).

13C NMR (101 MHz, CDCl3) § 175.7, 170.2, 147.5, 134.8, 134.7, 130.0, 127.9, 124.1, 82.7, 72.1, 40.4,

36.6,35.6,32.0,28.2, 28.1, -5.2, -5.3.

ESI-HRMS: calcd for CygH4oNO4Si* ([M + H]*) = 482.2721, found: 482.2726.
IR (neat): 2906, 1710, 1555, 1453, 1368, 1252, 1155, 1115, 1068, 955, 835, 811, 783, 736, 701 cm™'.
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Minut
Entry Retention Time Area % Area
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2 6.694 10603254 50.32
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Minutes
Entry Retention Time Area % Area
1 5.468 21913028 99.69
2 6.613 67305 0.31
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-(prop-1-en-2-yl)oxazol-5-yl)propanoate

(C34)

(C21H29NO4Si1) 35.7 mg, 92% yield, 83% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]365 24 = +11.8 (c = 0.89, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralpak IE-3,
CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (major) = 3.37 min, tr

(minor) = 3.83 min.

TH NMR (400 MHz, CDCls) § 7.63 — 7.57 (m, 2H), 7.43 — 7.34 (m, 3H), 6.82 (s, 1H), 5.80 (s, 1H), 5.28
(s, 1H), 3.21 (d, J = 15.6 Hz, 1H), 3.16 (s, 1H), 3.05 (d, J = 15.6 Hz, 1H), 2.10 (s, 3H), 1.32 (s, 9H),

0.46 (d, J = 5.6 Hz, 6H).

13C NMR (101 MHz, CDCl;) 8 175.5, 162.0, 148.4, 134.8, 134.6, 131.8, 130.0, 127.9, 125.9, 117.3,

82.9,72.0,32.0,28.1,19.2,-5.3,-5.3.

ESI-HRMS: calcd for C,;H30NO,Si* ([M + H]*) = 388.1939, found: 388.1932.
IR (neat): 2976, 1707, 1526, 1368, 1252, 1154, 1117, 1066, 836, 782, 701, 650 cm™'.
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Tert-butyl (R)-3-(2-(2-acetoxyphenyl)oxazol-5-yl)-2-(dimethyl(phenyl)silyl)-2-
hydroxypropanoate (C35)

(Cy6H31NOgS1) 38.5 mg, 80% yield, 96% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [o]p** = —29.3 (¢ = 1.93, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 3.35 min, tr
(major) = 6.03 min.

'H NMR (400 MHz, CDCl;) & 8.01 (dd, J = 8.0, 2.0 Hz, 1H), 7.67 — 7.59 (m, 2H), 7.45 — 7.35 (m, 4H),
7.32-7.27 (m, 1H), 7.12 (dd, /= 8.0, 1.2 Hz, 1H), 6.91 (s, 1H), 3.25 (d, /= 15.6 Hz, 1H), 3.19 (s, 1H),
3.09 (d, J=15.2 Hz, 1H), 2.34 (s, 3H), 1.32 (s, 9H), 0.48 (d, /= 4.0 Hz, 6H).

13C NMR (101 MHz, CDCl;) § 175.4, 170.2, 157.9, 148.8, 148.1, 134.8, 134.5, 131.1, 130.0, 129.1,
127.9,126.4, 126.0, 124.0, 120.9, 83.0, 72.4, 31.9, 28.1, 21.3, -5.3, -5.4.

ESI-HRMS: calcd for Cp¢H3,NOgSi* ([M + H]*) = 482.1993, found: 482.1992.

IR (neat): 2974, 1768, 1708, 1487, 1368, 1250, 1191, 1155, 1063, 955, 835, 784, 704, 654 cm’!.
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-3-(2-(4-(N,N-dipropylsulfamoyl)phenyl)oxazol-5-yl)-2-
hydroxypropanoate (C36)
(C30H42N,06SS1) 39.3 mg, 67% yield, 97% ee; Colorless oil; R = 0.4 (petroleum ether/ethyl acetate =
5:1). [a]p?® = —1.0 (¢ = 1.95, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 8.18 min, tr
(major) = 9.08 min.
'"H NMR (400 MHz, CDCl;) 6 8.05 (d, /= 8.4 Hz, 2H), 7.83 (d, J= 8.8 Hz, 2H), 7.66 — 7.55 (m, 2H),
7.46 — 7.33 (m, 3H), 6.96 (s, 1H), 3.29 (d, J = 15.6 Hz, 1H), 3.22 (s, 1H), 3.14 (d, J = 15.2 Hz, 1H),
3.11-3.06 (m, 4H), 1.58 — 1.50 (m, 4H), 1.33 (s, 9H), 0.86 (t, /= 7.2 Hz, 6H), 0.48 (d, J= 3.6 Hz, 6H).
13C NMR (101 MHz, CDCl;) 8 175.5, 159.5, 150.0, 141.3, 134.8, 134.4, 131.0, 130.1, 128.0, 127.6,
126.8, 126.6, 83.1, 72.1, 50.0, 32.0, 28.1, 22.0, 11.3, -5.3, -5.3.
ESI-HRMS: calcd for C30H43N,06SSi* ([M + H]*) = 587.2606, found: 587.2601.
IR (neat): 2967, 1732, 1593, 1462, 1368, 1340, 1252, 1154, 1117, 991, 835, 781, 702, 602, 567 cm'.
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-3-(2-(3-(5-(2-fluorophenyl)-1,2,4-oxadiazol-3-

yDphenyl)oxazol-5-yl)-2-hydroxypropanoate (C37)
(C5,H3,FN305S1) 50.4 mg, 86% yield, 99% ee; Colorless oil; R = 0.4 (petroleum ether/ethyl acetate =
5:1). [a]p?® = +3.7 (¢ = 1.26, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralpak AD-3,

COy/MeOH = 85/15, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (major) = 6.47 min, tr

(minor) = 8.54 min.

TH NMR (400 MHz, CDCl;) § 8.79-8.71 (m, 1H), 8.31 — 8.19 (m, 2H), 8.16-8.10 (m, 1H), 7.71 — 7.53
(m, 4H), 7.44 — 7.36 (m, 3H), 7.35 — 7.26 (m, 2H), 6.98 (s, 1H), 3.33 (d, J = 15.6 Hz, 1H), 3.26 (s, 1H),
3.20 - 3.13 (m, 1H), 1.36 (s, 9H), 0.50 (d, J = 4.0 Hz, 6H).
13C NMR (101 MHz, CDCL3) § 175.6, 173.1 (d, J = 4.0 Hz), 168.3, 162.2, 160.2, 159.6, 149.3, 134.9,
134.8, 134.5, 131.2, 130.1, 129.5, 128.9 (d, J = 7.1 Hz), 128.5, 128.0, 127.6, 126.5, 125.3, 124.9 (d, J
=4.0Hz), 117.3 (d,J=21.2 Hz), 112.9 (d, J= 11.1 Hz), 83.1, 72.0, 32.1, 28.2, -5.2, -5.3.

19F NMR (377 MHz, CDCl;) & -108.17.

ESI-HRMS: caled for Cs,H33FN;O5Si™ ([M + HJ") = 586.2168, found: 586.2166.

IR (neat): 2976, 1709, 1621, 1466, 1368, 1251, 1155, 1116, 1066, 955, 830, 811, 757, 719 cm.
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Entry Retention Time Area % Area
1 6.471 52468500 99.93
2 8.542 34950 0.07
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-(3-methyl-4-oxo-2-phenyl-4H-chromen-
8-yl)oxazol-5-yl)propanoate (C38)

(C34H35N06S1) 52.9 mg, 91% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
3:1). [a]p** = +8.0 (¢ = 1.33, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralpak TA-3,
COy/MeOH = 85/15, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (major) = 7.87 min, tr
(minor) = 10.53 min.

TH NMR (400 MHz, CDCl;) & 8.33 (dd, J=7.6, 1.6 Hz, 1H), 8.28 (dd, J=7.6, 1.6 Hz, 1H), 7.91 — 7.83
(m, 2H), 7.65 — 7.57 (m, 2H), 7.52 — 7.36 (m, 7H), 7.01 (s, 1H), 3.27 (d, /= 15.6 Hz, 1H), 3.22 (s, 1H),
3.13 (d, J=15.2 Hz, 1H), 2.28 (s, 3H), 1.24 (s, 9H), 0.47 (d, J= 3.6 Hz, 6H).

13C NMR (101 MHz, CDCl3) 6 178.7, 175.5, 161.0, 157.6, 152.9, 149.6, 134.8, 134.5, 133.6, 133.2,
130.6, 130.1, 129.8, 128.5, 128.1, 128.0, 126.2, 124.6, 123.3, 117.8, 117.6, 83.0, 72.2, 32.0, 28.0, 12.1,
-5.2,-5.3.

ESI-HRMS: calcd for C34H36NOgSi* ([M + H]*) = 582.2306, found: 582.2307.

IR (neat): 2974, 1710, 1631, 1580, 1438, 1390, 1252, 1153, 1112, 1064, 1020, 947, 835, 762, 736, 698,
645 cm’!,
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1 7.622 32233922 50.08
2 10.411 32131765 49.92
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Tert-butyl (R)-3-(2-(6-(3-((3r,5r,7r)-adamantan-1-yl)-4-methoxyphenyl)naphthalen-2-yl)oxazol-
5-yl)-2-(dimethyl(phenyl)silyl)-2-hydroxypropanoate (C39)

(C4sHs5NOsSi) 57.1 mg, 80% yield, 98% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p?® = 4.2 (¢ = 2.87, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 85/15, flow rate = 1.5 mL/min, A = 254 nm), retention time: tr (minor) = 15.17 min, tr
(major) = 16.47 min.

H NMR (400 MHz, CDCl;) & 8.50 — 8.43 (m, 1H), 8.09 (dd, /= 8.8, 1.6 Hz, 1H), 8.03 — 7.97 (m, 1H),
7.93 (dd, J= 8.4, 2.4 Hz, 2H), 7.78 (dd, J = 8.4, 1.6 Hz, 1H), 7.71 — 7.63 (m, 2H), 7.61 (d, J= 2.4 Hz,
1H), 7.54 (dd, J= 8.4, 2.0 Hz, 1H), 7.49 — 7.37 (m, 3H), 7.07 — 6.94 (m, 2H), 3.90 (s, 3H), 3.35(d, J =
15.2 Hz, 1H), 3.30 (s, 1H), 3.23 - 3.16 (m, 1H), 2.26 — 2.16 (m, 6H), 2.16 — 2.08 (m, 3H), 1.85 - 1.78
(m, 6H), 1.37 (s, 9H), 0.53 (d, J= 5.6 Hz, 6H).

I3C NMR (101 MHz, CDCl;) 6 175.6, 161.3, 158.9, 148.9, 140.3, 139.1, 134.8, 134.6, 134.5, 132.9,
131.9, 130.1, 129.1, 128.8, 128.0, 126.6, 126.4, 126.1, 125.8, 125.0, 124.6, 123.7, 112.2, 83.0, 72.2,
55.3,40.8,37.3,37.3,32.1,29.3, 28.2,-5.2, -5.3.

HRMS (ESI+) m/z caled for C45sHs,NOsSi [M+H]*: 714.3609, found: 714.3611.

IR (neat): 2903, 1711, 1598, 1492, 1368, 1238, 1155, 1118, 1063, 884, 810, 784, 735, 702 cm™".
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Entry Retention Time Area % Area

1 15.135 9122657 49.58

2 16.336 9278946 50.42
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-((11-0x0-6,11-
dihydrodibenzo[b,e]oxepin-2-yl)methyl)oxazol-5-yl)propanoate (C40)

(C53H35NOgS1) 22.8 mg, 40% yield, 90% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
2:1). [a]p®* = —4.3 (¢ = 1.15, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 80/20, flow rate = 1.5 mL/min, A = 210 nm), retention time: tr (minor) = 6.79 min, tr
(major) = 7.73 min.

'H NMR (400 MHz, CDCl;) 4 8.09 (d, /= 2.4 Hz, 1H), 7.87 (dd, J= 7.6, 1.2 Hz, 1H), 7.60 — 7.52 (m,
3H), 7.49 — 7.43 (m, 1H), 7.42 — 7.32 (m, 5H), 7.00 (d, J = 8.4 Hz, 1H), 6.72 (s, 1H), 5.16 (s, 2H), 4.01
(s, 2H), 3.19 - 3.12 (m, 2H), 2.99 (d, J= 15.6 Hz, 1H), 1.28 (s, 9H), 0.43 (d, J = 5.6 Hz, 6H).

13C NMR (101 MHz, CDCl;) 6 191.0, 175.6, 162.0, 160.6, 148.8, 140.6, 136.0, 135.7, 134.8, 134.6,
132.9,132.1, 130.0, 129.7, 129.5, 129.4, 128.0, 127.9, 125.3, 125.1, 121.4, 82.9, 73.8, 72.0, 33.9, 31.9,
28.1,-5.3,-5.3.

ESI-HRMS: calcd for C33H36NOgSi™ ([M + H]*) = 570.2306, found: 570.2314.

IR (neat): 2972, 1712, 1648, 1611, 1567, 1489, 1455, 1369, 1299, 1254, 1155, 1069, 1017, 834, 701

cml.
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Tert-butyl (R)-3-(2-((1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)methyl)oxazol-5-yl)-
2-(dimethyl(phenyl)silyl)-2-hydroxypropanoate (C41)

(C36H39CIN,O6S1) 34.9 mg, 53% yield, 99% ee; Colorless oil; R¢= 0.4 (petroleum ether/ethyl acetate =
3:1). [a]p** = -3.0 (c = 1.73, in CH,Cl,). Colorless oil; 53% yield, 99% ee. Dissolved in i-PrOH for
HPLC (Daicel Chiralcel OZH, i-PrOH/n-hexane = 15/85, flow rate = 1.0 mL/min, A = 254 nm),
retention time: tr (minor) = 27.66 min, tr (major) = 33.66 min.

H NMR (400 MHz, CDCl3) 8 7.69 — 7.62 (m, 2H), 7.61-7.53 (m, 2H), 7.49 — 7.42 (m, 2H), 7.42 — 7.30
(m, 3H), 6.90 (d, J=2.8 Hz, 1H), 6.84 (d, J = 8.8 Hz, 1H), 6.70 (s, 1H), 6.63 (dd, J=8.8, 2.4 Hz, 1H),
4.04 (s, 2H), 3.78 (s, 3H), 3.16-3.07 (m, 2H), 3.02-2.94 (m, 1H), 2.38 (s, 3H), 1.23 (s, 9H), 0.42 (d, J =
8.0 Hz, 6H).
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13C NMR (101 MHz, CDCl;) 8 175.5, 168.5, 161.3, 156.1, 148.7, 139.4, 135.5, 134.8, 134.1, 131.4,
131.0, 130.6, 130.0, 129.3, 127.9, 124.8, 115.1, 113.8, 112.0, 101.4, 82.8, 72.0, 55.8, 31.9, 28.0, 24.0,

13.5,-5.3,-5.4.

ESI-HRMS: calcd for C36H0*CIN,O4Si* ([M + H]*) = 659.2339, found: 659.2330. C36H,0’"CIN,O4Si*

(IM+ HJ*) = 660.2372, found: 660.2372.
IR (neat): 2928, 1683, 1593, 1478, 1397, 1367, 1319, 1250, 1152, 1065, 1015, 835, 811, 701 cm.
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-((S)-1-(3-isobutylphenyl)ethyl)oxazol-5-
y)propanoate (C42)

(C50H41NO4Si1) 39.1 mg, 77% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
5:1). [a]p?® = 9.3 (¢ = 0.85, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 210 nm), retention time: tr (major) = 2.55 min, tr
(minor) = 2.99 min.

'H NMR (400 MHz, CDCl3) 8 7.62-7.54 (m, 2H), 7.43 — 7.32 (m, 3H), 7.13 — 7.01 (m, 4H), 6.73 (s,
1H), 4.13 (q, J= 7.2 Hz, 1H), 3.20 — 3.07 (m, 2H), 2.99 (d, J = 15.2 Hz, 1H), 2.42 (d, J= 7.2 Hz, 2H),
1.85-1.79 (m, 1H), 1.63 (d, /= 7.6 Hz, 3H), 1.22 (s, 9H), 0.88 (d, /= 6.4 Hz, 6H), 0.43 (d, /= 8.4 Hz,
6H).

13C NMR (101 MHz, CDCl;) § 175.5, 166.0, 148.2, 140.3, 139.4, 134.8, 134.6, 130.0, 129.5, 127.9,
127.1, 124.6, 82.7, 72.0, 45.2, 39.3, 31.9, 30.3, 28.0, 22.5, 22.5, 20.3, -5.3, -5.4.

ESI-HRMS: calcd for C30H4pNO4Si* ([M + H]*) = 508.2878, found: 508.2878.

IR (neat): 2956, 1709, 1560, 1512, 1458, 1368, 1251, 1155, 1117, 1065, 957, 835, 810, 783, 700, 654
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-2-hydroxy-3-(2-((S)-1-(6-methoxynaphthalen-2-
yDethyl)oxazol-5-yl)propanoate (C43)
(C51H37NO5Si1) 38.8 mg, 73% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
5:1). [a]p* = —20.5 (¢ = 1.00, in CH,Cl,). Dissolved in i-PrOH for UPC? (Daicel Chiralcel OZ-3,
COy/MeOH = 90/10, flow rate = 1.5 mL/min, A = 210 nm), retention time: tr (minor) = 6.62 min, tr
(major) = 8.33 min.
H NMR (400 MHz, CDCl3) 8 7.67 (dd, J = 8.8, 3.2 Hz, 2H), 7.61-7.55 (m, 3H), 7.42 — 7.28 (m, 4H),
7.15-17.06 (m, 2H), 6.76 (s, 1H), 4.30 (q, J = 3.2 Hz, 1H), 3.90 (s, 3H), 3.20 — 3.08 (m, 2H), 2.99 (d, J
=15.6 Hz, 1H), 1.72 (d, J=7.2 Hz, 3H), 1.16 (s, 9H), 0.42 (d, J = 8.0 Hz, 6H).
I3C NMR (101 MHz, CDCl;) 6 175.5, 165.9, 157.6, 148.4, 137.3, 134.7, 134.6, 133.7, 130.0, 129.4,
129.1, 127.9, 127.3, 126.2, 125.7, 124.6, 119.0, 105.7, 82.7, 72.0, 55.4, 39.6, 31.8, 27.9, 20.2, -5.3, -
5.4.
ESI-HRMS: calcd for C3;H3sNOsSi* ([M + H]*) = 532.2514, found: 532.2505.
IR (neat): 2976, 1709, 1606, 1559, 1505, 1426, 1369, 1264, 1156, 1117, 1067, 836, 811, 702 cm’".
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Tert-butyl (R)-2-(dimethyl(phenyl)silyl)-3-(2-(5-(2,5-dimethylphenoxy)-2-methylpentan-2-
yl)oxazol-5-yl)-2-hydroxypropanoate (C44)

(C5,H45NO5S1) 46.4 mg, 84% yield, 99% ee; Colorless oil; Ry = 0.4 (petroleum ether/ethyl acetate =
7:1). [a]p® = —18.0 (¢ = 1.16, in CH,Cl,). Dissolved in i-PrOH for HPLC (Daicel Chiralpak IA, i-
PrOH/n-hexane = 5/95, flow rate = 1.0 mL/min, A = 210 nm), retention time: tr (major) = 8.27 min, tr
(minor) = 9.33 min.

IH NMR (400 MHz, CDCl3) 8 7.65 — 7.58 (m, 2H), 7.45 - 7.33 (m, 3H), 6.99 (d, J = 7.6 Hz, 1H), 6.69
(s, 1H), 6.65 (d, J="7.6 Hz, 1H), 6.58 (s, 1H), 3.86 (t,J= 6.0 Hz, 2H), 3.20 — 3.12 (m, 2H), 3.08 — 2.96
(m, 1H), 2.30 (s, 3H), 2.16 (s, 3H), 1.85 - 1.79 (m, 2H), 1.66 — 1.57 (m, 2H), 1.35 (s, 6H), 1.31 (s, 9H),
0.46 (d, J=11.2 Hz, 6H).

13C NMR (101 MHz, CDCl;) 6 175.7, 169.5, 157.1, 148.0, 136.6, 134.8, 134.7, 130.4, 130.0, 127.9,
124.2, 123.7, 120.7, 112.1, 82.7, 72.0, 68.0, 38.4, 36.9, 31.9, 28.1, 26.5, 26.4, 25.1, 21.6, 15.9, -5.2, -
5.3.

ESI-HRMS: calcd for C3,Hs6NOsSi* ([M + H]*) = 552.3140, found: 552.3146.

IR (neat): 2972, 1710, 1557, 1509, 1458, 1369, 1252, 1156, 1129, 1066, 836, 809, 783, 701 cm™'.
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Parameter Value
1 Tite sangxp-20220517-238.6.1.1r
2 Solvent [ofelelk)
3 Temperature 205.7
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
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Parameter Value

1 Tite sangxp-20220517-239.7.1.1r
2 Solvent [elleli]
3 Temperature 2949
|4 Number of Scans 16
|5 Spectrometer Frequency 400.18
|6 Nucleus 1H
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) .

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

84



c7

VYT =N OO == = = SCALONOT O OoONn bl o
G aasnnan YA T AN A haS MECLCL ST O =1 = e e o] LS
NN NN ENNERENENSNNNO SO e eroon en enoon on onoon o — =
e B —— e =" | "
o
O !
OBu
P T sie
L /
Parameters
Parameter Value
1 Title 2s-20220422-SXP-199.12.1.1r
2 Solvent cDCI3
3 Temperature 295.1
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6  Nucleus 1H
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1 Title as-20220422-SXP-199.13.1.1r/
2 Solvent [elalelk}
3 Temperature 285.7
4 Number of Scans 256
5 Spectrometer Frequency 100.63
8 Nucleus 13C

210 200 190 180 170 160 150 140

130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

85



C8

COoOYLvYwownTTTra—ocoa—ocoxnbunaq— WO T T AN < oo
SREFEFTeeoRTITITIoS S Saaa Addan==33 = + <
L e e T e e e e R e e N e i S e N R R ) e oenen e on on onon en — S o
e e e | <7
o]
o] f
Tl
HO Si—
N /Iz
Parameters
Parameter Value
1 Tite as-20220422-SXP-196.1.1.1r
2 Solvent cDciz
3 Temperature 2951
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
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Parameter Value
1 Title 28-20220422-XP-196.2.1.1r
2 Solvent coci3
3 Temperature 2956
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
1
1
I
1
L | ‘ |
l I L

180 170 160 150 140 130

120 110 100 90 80 70

87

60

50

40

30

20

10

-1I(



—-110.51

Parameters
Parameter Value
1 Title as-20220422-SXP-186.3.1.1r
2 Solvent coci3
3 Temperature 2953
4 Number of Scans 16
5 Spectrometer Frequency 376.55
6 Nucleus 19F
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Parameter Value
1 Title 2s-20220422-SXP-197.6.1.1r
2 Solvent cDCI3
3 Temperature 295.0
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
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Parameter

1 Title as-20220422-SXP-187.7.1.1r

2 Solvent cDCI3

3 Temperature 20586

4 Number of Scans 258

5 Spectrometer Frequency 100.63

6 Nucleus 13C
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Parameters Ph %ON O'Bu
Parameter Value N— HO Si—
1 Title 2s-20220422-SXP-198.10.1.1r /
2 Solvent cDci3
3 Temperature 295.0
4 Number of Scans 18 Br
5 Spectrometer Frequency 400.18
6 Nucleus 1H
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Parameters Ph%<\ m
Parameter Value N /
1 Title as-20220422-SXP-188.11.1.1r
2 Solvent CDCI3
3  Temperature 2956
4 Number of Scans 256 Br
5 Spectrometer Frequency 100.63
6 Nucleus 13C
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Parameters OQ
Parameter Value _,J'\ju

1 Tite 25-20220422-SXP-201.16.1.1r

2 Solvent cpei3 e
3 Temperature 2050 o

4 Number of Scans 18 1

5

6

Bt bk o i
Spectrometer Frequency 400.18

Nucleus H 7.400 7.360
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Parameters O
Parametar Vi Q
Title as-20220422-SXP-201.17.1.1r,

1

2 Solvent CDCI3
3 Temperature 2056
4 Number of Scans 258

5 Spectrometer Frequency 100.63
6 Nucleus 13C
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Parameters N
Parameter Value
1 Title sangxp-20220504-212.1.1.1r
|2 Solvent cDci3
|3 Temperature 2928
4 Number of Scans 16
|5 Spectrometer Frequency 600.17
|6 Nucleus 1H
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Parameters
Parameter Value

1 Title sangxp-20220504.212 2.1 1r

2 Solvent cocB

3 Temperature 2937

4 Number of Scans 256

5 Spectrometer Frequency 150.91

6 Nucleus 13C
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Parameters

Parameter Value
1 Tite sangxp-20220302-135.13.1.1r, cl o
2 Solvent cDci3 o
3  Temperature 2933 % 0'Bu
4 Number of Scans 16 }q J HO SiMe;Ph
5 Spectrometer Frequency 400.18
6 Nucleus 1H
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Parameter Value
1 Tite sangxp-20220302-135.14.1.1r Q_{OMO'BU
2 Solvent coci3 -/ &
HO SiMezPh
3 Temperature 2940 N 2!
4 Number of Scans 256
5 Spectrometer Frequency 100 63
6 Nucleus 13C
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Parameter Value
1 Title sangxp-20220302-134.11.1.1r
2 Solvent cociz
3 Temperature 2032
4 Number of Scans. 18
5 Spectrometer Frequency 400.18
6 Nucleus 1H
1 7
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Parameter Value FSC' o
1 Title sangxp-20220302-134.12.1.1r o .
2 Solent cocia @{\WLOBU
3 Temperature 2937 N— HO SiMezPh
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C
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Parameters
Parameter Value
Title 28s-20220331-SXP-170.3.1.1r
Solvent CDCI3
Temperature 2935
Number of Scans 18
Spectrometer Frequency 564.72
Nucleus 18F
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Parameter Value E o
1 Tite sangxp-20220302-131.3.1.1r ?
2 Solvent cpci3 OM t
F O'Bu
3 Temperature 293.1 - "
4 Number of Scans 16 n— HO SiMePh
5 Spectrometer Frequency 400.18
6 Nucleus 1H A N A
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Parameter Value
1 Title sangxp-20220302-131.4.1.1r F o
2 Solvent cocis
3 Temperature 2037 F o - 0'Bu
4 Number of Scans 258 ;\I | HO SiMe:Ph
5 Spectrometer Frequency 100,63
6 Nucleus 13C
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1 Title 2s-20220331-SXP-171.8.1.1r FO\(OJ/ OIBU
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3 Temperature 2934 N 2
4 Number of Scans 16
5 Spectrometer Frequency 564.72
8 Nucleus 19F
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Parameters @ ]/YLLO Bu
Parameter Value N— HO SiMe:Ph
1 Title sangxp-20220302-133.9.1.1r
2 Solvent cDci3
3 Temperature 203.3
4 Number of Scans 186
5 Spectrometer Frequency 400.18
6 Nucleus 1H
T
T ()
b2 =
< T T T T 1
MR O e S M 7:635 ¥.:615 ;595
i Ly 1 !
i
e Tlas el e i) T i g
ol A0 T - h=3 = (=)
ERRRR S a o 3 S N
s =] —_c — ] =) ksl
T T T T T T T T T T T T T T T T T
f1 (ppm)
o CLSE 0000 S0 & el S
i WO T TS WSO & - S e o
~ COFT T m AN AN ol o i 00 — v
— e e PR P kS S Bt R il S | ) ~ RS ] faf
| [ e I | A ~
Parameters
Parameter Value
1 Title sangxp-20220302-133.10.1.1r
2 Solvent cbci3
3 Temperature 283.9
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C o
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Parameter Value — N— HC SiMezPh
1 Title sangxp-20220302-136.15.1.1r
2 Solvent cocis
3 Temperature 2931
4 Number of Scans 18
5 Spectrometer Frequency 400.18
8 Nucleus 1H
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Parameters
Parameter Value
1 Title sangxp-20220302-136.16.1.1r (o] 1
2 Solvent cocis Br~©‘<\ Mo Bu
3 Temperature 2038 N— HO SiMePh
4 Number of Scans 256
5 Spectrometer Frequency 100.63
8  Nucleus 13C
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O2N
1 Tite sangxp-20220302-137.17.1.1r 2 & WJ\OE”
2 Solvent coeis p—HO SiMeaRh
3 Temperature 293.3
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
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Parameters N— HO SiMezPh
Parameter Value
1 Title sangxp-20220302-137.18.1.1r
2 Solvent cDci3
3  Temperature 293.9
4 Number of Scans 256
5 Spectrometer Frequency 100.63
€ Nucleus 13C
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Parameter Value S ;\' ! HO SiMesPh
1 Title sangxp-20220510-223.5.1.1r
2 Solvent cpciz
3 Temperature 2954
4 Number of Scans 18
5 Spectrometer Frequency 400.18
6 Nucleus 1H
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