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General methods.

Chemicals and solvents were either purchased puriss p.A. from
commercial suppliers or purified by standard techniques. For thin-
layer chromatography (TLC), silica gel plates Merck 60 F254 were used

and compounds were visualized by irradiation with UV 1light and/or by

treatment with a solution of phosphomolybdic acid (25 g), Ce(SOy4),°H,0O
(10 g), conc. H,S0, (60 mL), and H,O (940 mL) followed by heating or by
treatment with a solution of p-anisaldehyde (23 mL), conc. H,S0,
(35 mL), acetic acid (10 mL), and ethanol (900 mL) followed by
heating. Flash chromatography was performed using silica gel Merck 60
(particle size 0.040-0.063 mm), 'H NMR and *>C NMR spectra were
recorded on Varian AS 400. Chemical shifts are given in ppm relative
to tetramethylsilane (TMS) and the coupling constants J are given in
Hz. The spectra were recorded in CDCl; as solvent at room temperature.
TMS served as internal standard (& = 0 ppm) for H NMR, CDCls; was used
as internal standard (& = 77.0 ppm) for **C NMR. High-resolution mass

spectra were recorded on a Bruker MicrOTOF spectrometer.
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NMR spectra and HPLC traces.

PhO,S.__SO,Ph (R) -methyl 2-methylene-3-phenyl-4,4-

COOMe bis(phenylsulfonyl)butanocate 3a: White scum.

NMR (CDCl;, 400 MHz) & (ppm): 7.94

7.65 (t, J=7.5 Hz, 1H), 7.54 (t, J=7.5 Hz,

7.47-7.42 (m, 1H), 7.26-7.20 (m, 7.13-7.07 (m, 7H),
(m, 2H), 6.27 (d, J=9.6 Hz, 1H), 6.26 (s, 1H), 5.79
4.82 (d, J=9.6 Hz, 1H), 3.76 (s, 3H). 3c NMR (CDC1l;,

7.05-6.99

100 MHz) 3

(ppm) : 168.5, 141.9, 141.0, 138.4, 135.5, 134.8, 131.1,

129.9, 129.4, 129.0, 85.7, 53.6, 50.0. HRMS (EST):

[M+H]"  (C,4H,304S,) requires 471.0931, found 471.0928.

(Chiralpak IA, n-hexane: 1-PrOH= 90:10, A= 203 nm, 1.0 mL/min):

ty= 28.4, 43.7 min. [a],=-10.5 (c=0.6, CHC1,)

PhO,S._ _SO,Ph (S) -methyl 3- (2-bromophenyl) -2-methylene-4,4-

COOMe

bis (phenylsulfonyl)butanoate 3b: White scum.

NMR (CDCl;, 400 MHz) & (ppm): 7.70-7.30

B 12H), 7.12-7.00 (m, 2H), 6.58 (s, 1H),

1H), 6.09 (d, J=7.6 Hz, 1H), 5.46 (d, J=7.6 Hz,
1H), 3.70 (s, 3H). *C NMR (CDCl;, 100 MHz) & (ppm):
141.9, 141.7, 137.3, 136.2, 135.5, 135.4, 134.6, 133.5,
131.0, 130.7, 130.6, 130.5, 130.4, 130.3, 130.2, 129.8,
126.6, 85.6, 53.7, 47.8. HRMS (ESI): calcd. for

(Cy4H,sBrNOgS,) requires 566.0301, found 566.0290. HPLC
IA, n-hexane: 1-PrOH= 90:10, A= 215 nm, 1.0 mL/min):
27.9. [a],=-18.2 (c=3.0, CHCls)

5b: White scum. 'H NMR (CDCl;, 400 MHz)

8.07-8.01 (m, 1H), 7.96-7.89 (m, 3H),

0,8 (m, 2H), 7.41-7.35 (m, 3H), 6.71 (s, 1H),
SOz 1H), 5.65 (d, J=37.6 Hz, 1H), 3.76 (s, 3H).

P COOMe  (cpc1;, 100 MHz) & (ppm): 166.8, 137.6,

(Chiralpak

7.63-7.57

137.0, 136.9, 136.3, 133.0, 132.4, 132.3,
131.1, 130.6, 130.2, 125.2, 124.9, 110.7, 107.9, 54.2,
43.6. 'YF NMR (CDCl;, 376 MHz) & (ppm): 154.0 (d, J=37.6 Hz),
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HRMS (ESI): calcd. for [M+H]' (CigH16F06S,) requires 411.0367,
found 411.0368. HPLC (Chiralpak IA, n-hexane: 1i-PrOH= 90:10, A=
205 nm, 1.0 mL/min): tg= 29.6, 37.4 min. [a],=-30.0 (c=1.2, CHCl;)

PhO,S_ SO,Ph (R) -methyl 2-methylene-3- (naphthalen-1-yl) -
4,4-bis (phenylsulfonyl)butanoate 3e: White

COOMe scym. 'H NMR (CDCls, 400 MHz) & (ppm): 7.93-

O 7.88 (m, 1H), 7.81-7.77 (m, 1H), 7.73-7.57 (m,

4H), 7.51-7.37 (m, D5H), 7.34-7.22 (m, 4H),
7.18-7.12 (m, 1H), 6.37 (s, 1H), 6.17 (d, J=7.7 Hz, 1H), 5.93
(s, 1H), 5.89 (d, J=7.7 Hz, 1H), 3.73 (s, 3H). '®C NMR (CDClj,
100 MHz) & (ppm): 168.5, 141.8, 141.7, 128.9, 125.5, 135.3,
135.3, 133.0, 132.1, 131.2, 130.9, 130.6, 130.4, 130.3, 130.2,
130.1, 130.0, 128.4, 127.1, 126.6, 123.9, 87.0, 53.8, 43.5. HRMS
(ESI): calcd. for [M+NH,]" (C,gH,sNOgS,) requires 538.1353, found
538.1336. HPLC (Chiralpak IA, n-hexane: 1i-PrOH= 90:10, A= 204
nm, 1.0 mL/min): tg= 26.1, 37.2 min. [a]p=+11.59 (c=3.1, CHCls)

PhO,S.__SO,Ph (R) -methyl 3- (4-fluorophenyl) -2-methylene-
4 ,4-bis (phenylsulfonyl)butanoate 3c: White
scum. 'H NMR (CDCl;, 400 MHz) & (ppm): 7.96-
7.90 (m, 2H), 7.68-7.60 (m, 1H), 7.56-7.43
(m, 3H), 7.30-7.18 (m, 6H), 6.71 (t, J=8.6
Hz, 1H), 6.30 (s, 1H), 6.24 (4, J=9.8 Hz, 1H), 5.76 (s, 1H),
4.82 (d, 8.6 Hz), 3.75 (s, 3H). '’C NMR (CDCl;, 100 MHz) & (ppm):
168.4, 1le64.8, 162.3, 141.9, 141.7, 140.9, 135.5, 134.9, 134.1,
134.0, 133.0, 132.9, 130.5, 130.3, 129.4, 129.1, 1l16.8, 1l6.5,
85.5, 53.7, 49.1. F NMR (CDCl;, 376 MHz) & (ppm): -113.7,
HRMS (ESI): calcd. for [M+H]" (C,:H,F0¢S,) requires 489.083¢,
found 489.0826. HPLC (Chiralpak IA, n-hexane: 1i-PrOH= 90:10, A=
205 nm, 1.0 mL/min): tg= 28.3, 39.8.[a],=-5.15 (c=0.2, CHCl;)

COOMe

F

PhO,S_ _SO,Ph (R) -methyl 3- (4-methoxyphenyl) -2-
methylene-4,4-bis (phenylsulfonyl)butanoate
3d: White scum. 'H NMR (CDCl;, 400 MHz) 3
(ppm): 7.98-7.92 (m, 2H), 7.68-7.62 (m,
1H), 7.56-7.50 (m, 2H), 7.46-7.39 (m, 1H),
7.28-7.21 (m, 4H), 7.12 (d, J=8.5 Hz, 2H), 6.53 (d, J=8.5 Hz,
2H), 6.25 (d, J=9.4 Hz, 1H), 6.24 (s, 1H), 5.75 (s, 1H), 4.77
(d, J=9.9 Hz, 1H), 3.76 (s, 3H), 3.72 (s, 3H). '*C NMR (CDClj,
100 MHz) & (ppm): 168.5, 160.4, 142.1, 141.9, 141.4, 135.4,
134.7, 132.3, 130.5, 130.2, 130.1, 129.2, 128.9, 115.2, 85.7,
56.6, ©53.6, 49.2. HRMS (ESI): calcd. for [M+H]" (C,5H,5NO5S,)
requires 518.1302, found 518.1287. HPLC (Chiralpak IA, n-hexane:

COOMe

MeO
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i-PrOH= 90:10, A= 205 nm, 1.0 mL/min): tg= 35.5, 45.1min. [a],=-5.3
(c=7.1, CHCLl,)

PhO,S. _SO,Ph (R) -methyl 2-methylene-3-(naphthalen-2-yl)-
COOMe 4,4—bif(phenylsulfonyl)butanoate 3f: White

scum. 'H NMR (CDCl;, 400 MHz) & (ppm): 8.05-

OO 7.96 (m, 2H), 7.72-7.60 (m, 3H), 7.56-7.47

(m, 4H), 7.45-7.27 (m, 3H), 7.21-7.14 (m,
2H), 6.96-6.89 (m, 2H), 6.41 (d, J=6.2 Hz, 1H), 6.27 (s, 1lH),
5.85 (s, 1H), 4.98 (d, J=9.9 Hz, 1H), 3.78 (s, 3H). *C NMR
(CDC1l;, 100 MHz) & (ppm): 168.5, 142.0, 141.9, 141.1, 135.7,
135.5, 134.7, 134.4, 134.0, 130.6, 130.2, 129.8, 129.6, 129.5,
129.2, 129.0, 128.7, 128.6, 127.8, 127.4, 85.6, 53.7, 50.1. HRMS
(ESI): calcd. for [M+NH,]" (C,sH,sNOgS,) requires 538.1353, found
538.1340. HPLC (Chiralpak IA, n-hexane: 1i-PrOH= 90:10, A= 220
nm, 1.0 mL/min): tg= 38.4, 55.6 min. [a]p=-7.7 (c=0.9, CHCl;)

PhO,S SO,Ph (R) -methyl 2-methylene-4,4-

bis (phenylsulfonyl) -3- (4-
(trifluoromethyl)phenyl)butanocate 3i: White
scum. 'H NMR (CDCl;, 400 MHz) & (ppm): 8.00-
7.93 (m, 2H), 7.70-7.64 (m, 1H), 7.58-7.53
(m, 2H), 7.48-7.44 (m, 1H), 7.38-7.35 (m, 2H) 7.28-7.17 (m, 6H),
6.32-6.28 (m, 2H), 5.80 (s, 1H), 4.89 (d, J= 9.6 Hz, 1H), 3.78
(s, 3H). 'C NMR (CDCl;, 100 MHz) & (ppm): 168.4, 142.6, 141.9,
140.6, 135.8, 135.1, 131.6, 131.5, 130.6, 130.5, 130.4, 130.0,
129.1, 126.8, 126.8, 85.1, 53.9, 50.0. '°F NMR (CDCl;, 376 MHz) &
(ppm) : -61.9. HRMS (ESI): calcd. for [M+NH;]" (CusHss5F3 NOgS,)
requires 556.1070, found 556.1070. HPLC (Chiralpak IA, n-hexane:
i-PrOH= 90:10, A= 220 nm, 1.0 mL/min): tg= 24.8, 41.9 min. [a],=-
15.3 (c=1.2, CHCls)

COOMe

FsC

PhO,S.__SO,Ph (R) -tert-butyl 2-methylene-3-phenyl-4,4-
bis (phenylsulfonyl)butanoate 3k: White scum. 'H
NMR (CDCl;, 400 MHz) & (ppm): 7.95-7.90 (m, 2H),
7.64-7.60 (m, 1H), 7.53-7.47 (m, 2H), 7.45-7.40
(m, 1H), 7.30-7.20 (m, 5H), 7.10-7.06 (m, 1H),
7.05-7.00 (m, 2H), 6.29 (d, J=9.1 Hz, 1H), 6.19 (s, 1H), 5.57
(s, 1H), 4.83 (d, J=9.1 Hz, 1H), 1.48 (s, 9H). '*C NMR (CDClj;,
100 MHz) & (ppm): 167.2, 142.5, 142.1, 140.0, 138.7, 135.4,
134.8, 131.3, 130.6, 130.3, 130.2, 129.9, 129.4, 129.0, 128.¢,
86.0, 83.1, 50.0, 29.5. HRMS (ESI): <calcd. for [M+NH,]"
(C27H3,NO¢S,) requires 530.1666, found 530.1658. HPLC (Chiralpak
IA, n-hexane: 1-PrOH= 90:10, A= 205 nm, 1.0 mL/min): tg= 14.6,
19.5. [@]p=-19.17 (c=1.2, CHCLl,)

COO'Bu
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PhO,S._ _SO,Ph (R) —ethyl 2-methylene-3-phenyl-4,4-
bis (phenylsulfonyl)butanoate 3j: White scum. 'H
NMR (CDCl;, 400 MHz) & (ppm): 7.96-7.92 (m, 2H),
7.66-7.61 (m, 1H), 7.55-7.50 (m, 2H), 7.47-7.41
(m, 1H), 7.25-7.20 (m, 5H), 7.10-7.06 (m, 1H),
7.05-6.99 (m, 2H), 6.30 (d, J=9.7 Hz, 1H), 6.27 (s, 1H), 5.76
(s, 1H), 4.83 (d, J=9.7 Hz, 1H), 4.28-4.14 (m, 2H), 1.28 (t,
J=7.0 Hz, 3H). '*C NMR (CDCl;, 100 MHz) & (ppm): 168.0, 142.0,
141.2, 138.4, 135.4, 134.7, 131.1, 130.5, 130.2, 129.8, 129.3,
129.1, 129.0, 95.7, ©62.6, 50.0, 15.6. HRMS (ESI): calcd. for
[M+NH4]" (C,5H,sNNaOgS,) requires 502.1353, found 502.1354. HPLC
(Chiralpak IA, n-hexane: 1-PrOH= 90:10, A= 218 nm, 1.0 mL/min):
tg= 21.0, 29.8min. [a]p;=-20.26 (c=3.9, CHCl;)

COOEt

PhO,S SO,Ph (R) -methyl 3- (4-cyanophenyl) -2-methylene-
4 ,4-bis (phenylsulfonyl)butanocate 3h: TWhite
scum. 'H NMR (CDCl;, 400 MHz) & (ppm): 7.94-
7.90 (m, 2H), 7.70-7.64 (m, 1H), 7.58-7.53
(m, 3H), 7.45-7.25 (m, 8H), 6.32 (s, 1H),
6.23 (4, J=9.1 Hz, 1H), 5.81 (s, 1H), 4.90 (d, J=9.1 Hz,
1H),3.76 (s, 3H). 'C NMR (CDCl;, 100 MHz) & (ppm): 168.1,
143.7, 141.5, 141.4, 139.9, 135.8, 135.3, 133.4, 132.0, 130.5,
130.4, 130.3, 129.3, 119.8, 112.9, 84.9, 53.8, 49.7. HRMS (ESI):
calcd. for [M+NH,]" (Cs5H,psN,06S5) requires 513.1149, found
513.1153. HPLC (Chiralpak IA, n-hexane: i-PrOH= 95:5, A= 205 nm,
1.0 mL/min): tg= 21.5, 32.8 min. [a]p)=+3.62 (c=2.5, CHClj;)

COOMe

NC

(R) -methyl 2- (phenyl(1,1,3,3-tetraoxidobenzo[d] [1,3]dithiol-2-

yl)methyl)acrylate 31: White scum. 'H NMR

(CDC1l;, 400 MHz) & (ppm): 7.99-7.96 (m, 2H),

7.90-7.83 (m, 3H), 7.59-7.58 (m, 2H), 7.39-7.33
0,8 SOz (m, 3H), 6.49 (s, 1H), 6.20 (s, 1H), 5.85 (d,
J=12.0 Hz, 1H), 4.87 (d, J=12.0 Hz, 1H), 3.76
(s, 3H). C NMR (CDCl;, 100 MHz) & (ppm):
167.1, 139.3, 138.8, 138.0, 136.5, 136.4, 135.9,
131.5, 130.9, 130.1, 129.9, 123.9, 123.8, 75.9, 53.7, 46.2. HRMS
(ESI): calcd. for [M-OMe]® (Ci7H:305S,) requires 361.0199, found
361.0199. HPLC (Chiralpak IB, n-hexane: 1i-PrOH= 70:30, A= 240
nm, 1.0 mL/min): tz= 21.4 (minor enantiomer), 32.8 min (major

enantiomer) . [a]p,=-16.3 (c=0.7, CHClj;)

COOMe
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PhO,S SO,Ph (R) -methyl 3-(4-chlorophenyl) -2-methylene-
4,4-bis (phenylsulfonyl)butanoate 3g: White
scum. 'H NMR (CDCl;, 400 MHz) & (ppm): 7.96-
7.94 (m, 2H), 7.68-7.64 (m, 1H), 7.56-7.52
Cl (m, 2H), 7.50-7.47 (m, 1H), 7.29-7.23 (m,
4H), 7.19-7.16 (m, 2H), 6.27 (s, 1H), 6.25 (d, J=9.6 Hz), 5.78
(s, 1H), 4.80 (d, J=9.6 Hz, 1H), 3.76 (s, 3H).C NMR (CDCl;, 100
MHz) & (ppm): 168.3, 141.8, 141.7, 140.7, 136.9, 135.6, 135.1,
134.9, 132.5, 130.5, 130.3, 129.9, 129.5, 129.1, 85.3, 53.7,
49.3. HRMS (ESI): calcd. for [M+NH;]" (C,4H,sCINO4S,) requires
522.0806, found 522.0808. HPLC (Chiralpak IA, n-hexane: i-PrOH=
90:10, A= 200 nm, 1.0 mL/min): tg= 31.2 (minor enantiomer), 42.3

COOMe

min (major enantiomer). [ﬂ:]i-,s= -3.0 (c=1.0, CHCls;, 92% ee).

PhO,S.__SO,Ph (R) -methyl 3-(2-(allyloxy)phenyl) -2-methylene-
4 ,4-bis (phenylsulfonyl)butanocate 3m: White scum.
COOMe 1y NMR (CDCl;, 400 MHz) & (ppm): 7.74-7.72 (m,
2H), 7.60-7.58 (m, 1H), 7.51-7.47 (m, 1H), 7.45-
o 7.41 (m, 2H), 7.36-7.34 (m, 1H), 7.31-7.29 (m,
v 4H), 7.09 (td, J,=7.3 Hz, J,=1.6 Hz, 1H), 6.90
(¢, J=7.3 Hz, 1H), 6.062 (s, 1H), 6.51 (s, 1H), 6.48 (d, J=8.2
Hz, 1H), 6.08 (d, J=7.6 Hz, 1H), 5.96-5.87 (m, 1H), 5.48 (d,
J=7.6 Hz, 1H), 5.30-5.26 (m, 2H), 5.26-5.25 (m, 1H), 4.80 (d,
J=9.6 Hz, 1H), 4.32 (dd, J,=12.3 Hz, J,=5.2 Hz, 1H), 4.14-4.05
(m, 1H), 3.68 (s, 3H). '®*C NMR (CDCl;, 100 MHz) & (ppm): 168.2,
156.7, 142.6, 141.8, 137.1, 136.3, 135.2, 134.8, 134.2, 132.4,
131.8, 130.8, 130.5, 130.3, 130.2, 130.0, 129.4, 125.5, 122.2,
119.7, 112.5, 85.8, 75.9, 70.1, 53.5, 41.6. HRMS (ESI): calcd.
for [M+NH;]" (C,;H3NO,S,) requires 544.1458, found 544.1460. HPLC
(Chiralpak IA, n-hexane: 1i-PrOH= 90:10, A= 220 nm, 1.0 mL/min):
tg= 27.4 (major enantiomer), 29.9 min (minor enantiomer). [GE]}.:-F:
-8.8 (c=0.9, CHCl;, 87% ee).

PhO,S._ _SO,Ph (3R,3'R) -dimethyl 3,3'-(((E) -but-2-ene-
CO,Me 1,4-diylbis (oxy))bis(2,1-phenylene) )bis (2-
methylene-4,64-

o CO,Me SO,Ph bis (phenylsulfonyl)butanoate) Tm:

o SO,Ph Colorless oil. 'H NMR (CDCl,;, 300 MHz) &
(ppm) : 7.58-7.52 (m, 10H), 7.41-7.33 (m,
12H), 7.15-7.11 (m, 2H), 6.76-6.72 (m,
2H), 6.20 (d, J=8.1 Hz, 2H), 6.47 (s, 2H),
6.28 (s, 2H), 6.14 (d, J=8.1 Hz, 2H), 5.94 (s, 2H), 5.57-5.53
(m, 2H), 4.45-4.42 (m, 2H), 4.33-4.29 (m, 2H), 3.69 (s, 6H). *3C
NMR (CDCl;, 100 MHz) & (ppm): 166.9, 155.4, 141.2, 140.4, 136.5,
133.9, 133.8, 131.0, 129.7, 129.1, 129.0, 129.0, 128.9, 128.9,
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128.8, 128.4, 128.4, 128.1, 124.8, 121.0, 111.9, 84.6, 68.1,
52.2, 40.1, 31.0. HRMS (ESI) : calcd. for [M+NH4]+ (C52H48Na01484)

requires 1047.1825, found 1047.1819. [a]z= -14.6 (c=1.0, CHCls)

(3S) -methyl 2-methyl-4,4-bis(phenylsulfonyl)-3-
(4- (trifluoromethyl)phenyl)butanocate 6i: White
COOMe scum. 'H NMR (CDCl;, 300 MHz) & (ppm):

Inseparable mixture of diastereomers, 7.81-7.76
FsC (m, 2H), 7.68-7.46 (m, 8H), 7.44-7.30 (m, 4H),
5.76 (major diastereomer, d, J=2.9 Hz, 0.6H), 5.25 (major
diastereomer, d, J=3.6 Hz, 0.4H), 4.23-4.17 (m, 2H), 3.78 (major
diastereomer, s, 1.80H), 3.45 (minor diastereomer, s, 1.19H),
1.28 (minor enantimoer, d, J=6.9 Hz, 1.306H), 1.02 (major
enantimoer, d, J=7.0 Hz, 1.87H). '*C NMR (CDCl;, 100 MHz) 3
(ppm) : Inseparable mixture of diastereomers, 176.7, 175.
140.8, 140.1, 139.0, 138.8, 134.6, 134.4, 134.3, 131.8, 131.
129.4, 129.4, 129.3, 129.2, 129.2, 129.0, 128.9, 128.8, 128.
125.3, 125.3, 125.2, 125.2, 125.1, 125.0, 84.8, 83.2, 77.
77.2, 76.9, 52.5, 52.1, 47.5, 47.4, 42.8, 42.8, 29.9, 18.1,
17.1. HRMS (ESI): calcd. for [M+NH;]" (C,sH,NF304S,) requires
558.1226, found 558.1230.

PhO,S.__SO,Ph

4

~

14

g o O

14

(3S) -methyl 2-methyl-4,4-bis(phenylsulfonyl)-3-
(4-chlorophenyl)butanocate 6g: White scum. 'H NMR
COOMe  (cpcl,;, 300 MHz) & (ppm): 7.81-7.83 (m, 2H),
7.62-7.59 (m, 4H), 7.49-7.47 (m, 2H), 7.41-7.38
(m, 2H), 7.33-7.30 (m, 2H), 7.12-7.09 (m, 2H),
5.25 (major diastereomer, d, J=3.1 Hz, 0.6H), 5.22 (major
diastereomer, d, J=3.5 Hz, 0.4H), 3.78-3.76 (m, 2H), ), 3.46
(major diastereomer, s, 2.46H), 3.42 (minor diastereomer, s,
0.69H), 1.03 (minor diastereomer, d, J=7.0 Hz, 1.53H), 0.87
(major diastereomer, d, J=8.3 Hz, 1.87H). 3¢ NMR (CDCl;, 100
MHz) & (ppm): 175.3, 175.1, 140.1, 134.5, 134.2, 134.1, 131.8,
130.1, 129.3, 129.1, 129.1, 129.0, 128.9, 128.8, 128.8, 128.3,
128.2, 85.0, 52.0, 47.8, 47.0, 42.8, 42.8, 42.7, 32.1, 29.9,
29.8, 29.5, 17.1, 17.0, 14.3. HRMS (ESI): calcd. for [M+NH,]"
(C34H37C1NO¢S,) requires 524.0963, found 524.0967.

PhO,S._ _SO,Ph

Cl

OBoc (S) -methyl 2-(((tert-
H butoxycarbonyl) oxy) (phenyl)methyl) acrylate la:

CO,Me
[::T/\ﬂ/ Colorless oil. HPLC (Chiralpak IA, n-hexane: 1i-
PrOH= 97:3, XA;= 215 nm, X,= 215 nm 1.0 mL/min):

tg= 4.9 (minor enantiomer), 5.9 min (major enantiomer).
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(3S) -methyl 2-methyl-4,4-bis (phenylsulfonyl) -3-
phenyl-butanocate 6a: mixture of diastereomers,
COOMe  yhite scum. 'H NMR (CDCl;, 300 MHz) 3 (ppm): 7.80-
7.25 (m, 13H), 7.18-7.12 (m, 2H), 5.70 (minor
diastereomer, d, J=2.9 Hz, 1H), 5.24 (major
diastereomer, d, J=3.3 Hz, 1H), 4.15-3.85 (m, 2H), 3.75 (minor
diastereomer, s, 3H), 3.40 (major diastereomer, s, 3H), 1.31
(major diastereomer, d, J=6.8 Hz, 3H), 1.00 (minor diastereomer,
d, J=7.1 Hz, 3H). ®C NMR (CDCl;, 100 MHz) & (ppm): 178.2, 176.6,
142.4, 141.4, 141.3, 140.4, 139.9, 138.5, 136.2, 135.9, 135.7,
135.5, 135.4, 132.5, 131.4, 130.8, 130.7, 130.5, 130.4, 130.4,
130.3, 130.2, 130.1, 130.1, 129.8, 129.7, 129.6, 129.5, 129.4,
129.3, 129.2, 86.9, 84.9, 75.9, 53.6, 53.1, 49.0, 44.2, 44.-0,
19.4, 18.4. HRMS (ESI): calcd. for [M+NH,;]" (C,4H,3NO¢S,) requires
490.1353, found 490.1358.

PhO,S.__SO,Ph

N O B O

(3S) -methyl 2-methyl-4,4-bis (phenylsulfonyl) -3-
(4-fluorophenyl)butanoate 6c: White scum. ‘H NMR
COOMe (cpc1;, 300 MHz) & (ppm): 7.80-7.83 (m, 2H),
7.62-7.59 (m, 4H), 7.49-7.47 (m, 2H), 7.41-7.38
(m, 2H), 7.33-7.30 (m, 2H), 7.12-7.09 (m, 2H),
5.25 (major diastereomer, d, J=3.1 Hz, 0.6H), 5.22 (major
diastereomer, d, J=3.5 Hz, 0.4H), 3.78-3.76 (m, 2H), ), 3.46
(major diastereomer, s, 2.46H), 3.42 (minor diastereomer, s,
0.69H), 1.03 (minor enantimoer, d, J=7.0 Hz, 1.53H), 0.87 (major
enantimoer, d, J=8.3 Hz, 1.87H). '*C NMR (CDCl;, 100 MHz) &
(ppm): 175.3, 175.1, 140.1, 134.5, 134.2, 134.1, 131.8, 130.1,
129.3, 129.1, 129.1, 129.0, 128.9, 128.8, 128.8, 128.3, 128.2,
85.0, 52.0, 47.8, 47.0, 42.8, 42.8, 42.7, 32.1, 29.9, 29.8,
29.5, 17.1, 17.0, 14.3. HRMS (ESI): calcd. for [M+NH,]"
(Cp4H27FNO¢S,) requires 508.1258, found 508.1255.

PhO,S._ _SO,Ph

(3S) -methyl 2-methyl-4,4-bis(phenylsulfonyl)-3-
naphtyl-butanoate 6f: mixture of diastereomers,
OO COOMe  yhite scum. 'H NMR (CDCl;, 300 MHz) & (ppm):

PhO,S.__SO,Ph

7.80-7.25 (m, 15H), 7.18-7.12 (m, 2H), 5.70

(minor diastereomer, d, J=2.7 Hz, 1H), 5.19
(major diastereomer, d, J=3.3 Hz, 1H), 4.15-3.85 (m, 2H), 3.78
(minor diastereomer, s, 3H), 3.44 (major diastereomer, s, 3H),
1.31 (major diastereomer, d, J=6.8 Hz, 3H), 1.02 (minor
diastereomer, d, J=7.1 Hz, 3H). *C NMR (CDCl;, 100 MHz) & (ppm):
176.5, 164.9, 162.4, 141.5, 141.1, 135.8, 135.6, 135.5, 133.7,
133.5, 130.9, 130.6, 130.3, 130.2, 130.1, 129.9, 116.4, 1l6.2,
86.3, 84.5, 53.3, 48.3, 48.2, 44.4, 44.4, 19.4, 18.4. HRMS
(ESI): calcd. for [M+NH,;]" (Cp3H30NOsS,) requires 540.150, found
540.1506.
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