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oooo0oO0ODDO0O0O01a(23.3 mg, 0.150 mo)O O OO0 OOOODODODODO
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3Ja

Do0o0o0Q
Compound 3a: 000 OD0OO0OOOOOOOOOOOOOOOOOOOOOOOOOOO
000000000000

White solid; 'H NMR (200 MHz, CDCIZ)0 & = 1.47 (d, J = 5.2 Hz, 3H), 3.36-3.42
(m, 2H), 3.67-3.76 (m, 1H), 3.97 (t, J = 8.2 Hz , 2H), 4.40 (t, J = 8.2 Hz , 2H
), 7.49-7.57 (m, 4H), 7.66-7.70 (m, 2H), 7.89-7.92 (m, 4H). 1°F NMR (188 MHz, CD
Clz)03 = -133.1 (s, 1F). IR (KBr)O 3099, 2912, 1786, 1694, 1397, 1336, 1225, 1
173, 1146, 1124, 726, 686, 585, 566, 514 cm™ 1. MS (EID)O m/z = 469 (M*)

gbooboooooboboboo
0 o

0" N S0,Ph
- S0,Ph

F
3b

ooooooQ

Compound 3b: 00 0O00OO0OODOOOODCOOCOOCOOOOCOOOOCOOOOOOOOO
0000000000000

White solid; *H NMR (200 MHz, CDCI;)0 & = 0.86 (t, J = 7.4 Hz, 3H), 1.67-1.83 (

m, 2H), 2.08-2.21 (m, 1H), 3.15 (dd, J = 2.4, 5.8 Hz, 2H), 3.20-3.35 (m, 2H), 3.

94 (t, J= 7.8 Hz, 2H), 3.99 (dd, J = 2.4, 5.8 Hz, 1H), 4.38 (t, J = 7.8 Hz, 2H),
7.49-7.57 (m, 4H), 7.66-7.74 (m, 2H), 7.88-7.95 (m, 4H). 19F NMR (188 MHz, CDCI
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20 & = -133.0 (s, 1F). *3C NMR (50.3 MHz, CDCIZ)0 & = 12.8, 22.8, 34.6, 42.
5, 62.3, 116.1 (d, J = 265.0 Hz), 129.0, 130.2, 134.2, 135.4. IR (KBr)O 3392, 2
918, 1772, 1672, 1389, 1337, 1277, 685, 601, 580, 564, 533, 471, 437 cm™ 1. MS (E
DO m/z = 342 (M*O SO,Ph)

oooboooooooboooooao
0 o

0 N SO.Ph
- S0,Ph

F
3c

Do0o0o0a0
Compound 3c: 000 O00OOOOCOOCOOOOCOOOOOOOOOOOOOOOOOOO
0000000000000
White solid; *H NMR (200 MHz, CDCl;)d & = 0.83 (t, J = 7.2 Hz, 3H), 1.02-1.42
(m, 2H), 1.59-1.78 (m, 1H), 2.02-2.22 (m, 1H), 3.21 (dd, J = 4.0, 15 Hz, 1H), 3.
30- 3.48 (m, 1H), 3.94 (t, J = 8.0 Hz, 2H), 4.01 (dd, J = 4.0, 15 Hz, 1H), 4.40
(t, J = 8.0 Hz, 2H), 7.49-7.56 (m, 4H), 7.66-7.74 (m, 2H), 7.86-7.92 (m, 4H). 1°
F NMR (188 MHz, CDCIZ)0 & = -132.6 (s, 1F). 23C NMR (50.3 MHz, CDCIZ)0 08 O =
13.8, 21.4, 31.8, 35.4, 37.5, 42.7, 62.1, 77.0, 116.3 (d, J= 265.3 Hz), 128.5,
130.7, 134.9, 152.9, 170.7. IR (KBr)O 2967, 2928, 1782, 1700, 1448, 1392, 1336,
1300, 1224, 1169, 1148, 756, 731, 688, 603, 580, 563, 534 cm 1. MS (E)O m/z =
356 (M*O SO,Ph)

oooboooooobooooooaon

0
H SO.Ph
S0.Ph
F
3d
oooooo

Compound 3d:0 0 0000000000000 O0O0OO0OOOOOOOOOOO

White solid; H NMR (200 MHz, CDClZ)0 & = 1.38 (d, J = 6.8 Hz, 3H), 3.02 (dd,

J = 9.0, 18.8 Hz, 1H), 3.20-3.35 (m, 1H), 3.57 (dd, J = 9.0, 18.8 Hz, 2H), 7.49-
7.56 (m, 4H), 7.66-7.74 (m, 2H), 7.79-7.91 (m, 4H), 9.70 (d, J = 2.2 Hz, 1H). 1°
F NMR (188 MHz, CDCIZ)0 & = -133.9 (s, 1F). 3C NMR (50.3 MHz, CDCI)0 & = 15
.1, 31.5, 45.3, 115.9 (d, J = 265.0 Hz), 128.7, 130.6, 135.0. IR (KBr)O 2869, 17
16, 1581, 1447, 1337, 1312, 1169, 1147, 1076, 754, 683, 625 cm™*. MS (EI)O m/z

= 167 (M-*SO,Ph-Ph)

000000000000 000
0
#0 SO.Ph
$0,Ph
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oooooao
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Compound 3e:0 0 0 0000000000000 O0O0OODOODOODOODOODOODOOOO
O

White solid; *H NMR (200 MHz, CDCIZ)0 & = 0.84 (t, J = 7.4 Hz, 3H), 1.22 (t, J
= 7.0 Hz, 3H), 1.64-1.87 (m, 1H), 2.15-2.33 (m, 1H), 2.64 (dd, J = 4.0, 17.2 Hz
, 1H), 2.89-3.02 (m, 1H), 3.39 (dd, J = 4.0 , 17.2Hz, 1H), 4.08 (dg, J = 2.4, 7.

2 Hz, 2H), 7.50-7.58 (m, 4H), 7.65-7.74 (m, 2H), 7.87-7.94 (m,4H). °F NMR (188

MHz, CDCIZ)O & = 132.9 (s, 1F). IR (KBr)Od 2967, 2928, 1782, 1700, 1448, 1392,
1336, 1300, 1224, 1169, 1148, 756, 731, 688, 603, 580, 563, 534 cm~1. MS (EI)O
m/z = 167 (M*0 SO,PhO PhO OEt)

Oodoo0o0oooDooooooooodano
oo oo b oo oD oo oDooog oo
00000000000 ooooooooooo3afddo0oooooooooOdmmold O
DMFO.8SmIOOOOOODO o3 mlOO00DOoUOOoODUOOoDOoODUODOoOUOoDOooog mmold O
0o ooooooooooooooooog mmold
goooooooodoooooodoooooDo oo oo oo oo oD oDoooDoooooao
gooooooog0oooggoooooggooyooDoo ooy o oo oooao
godoooodooDoooooooooDooooD oo oo oo oDoogsabgodno
gooogad
goooogod
Odoooooooooooodgano

0 o0
T

/ F

Ha

ogooooad

Compound 5a: OO0 O000OD0ODO0DO0D0OO0DO0OOOOOODODDODODOODOOOOOOOOOO
Colorless oil; *H NMR (200 MHz, CDCl3)0 & = 1.04 (d, J = 6.8 Hz, 3H), 2.38-2.5
7 (m, 1H), 2.85 (dd, J = 7.0, 17.0 Hz, 1H), 3.08 (dd, J = 6.8, 17.0 Hz, 1H), 4.0
2 (t, J= 8.2 Hz, 2H), 4.22 (dd, J = 2.8, 6.0 Hz, 1H), 4.41 (t, J = 8.2 Hz, 2H),
4.46 (dd, J = 2.8, 6.0 Hz, 1H) . *°F NMR (188 MHz, CDCl3)0 & = -221.9 (dt, J =
19.4, 47.0 Hz, 1F). IR (NaCl)O 2967, 2918, 1779, 1697, 1479, 1388, 1222, 1039,
760, 703 cm™*. MS (EID)O m/z = 156 (M*0 CH,F)

gbooooooboobobaoao

0 o
OJLN
uﬁNF
5b

oooooo
Compound 5b: 000 O0O0O0O0OODOOCOODCOOCOOCOOCOOCOOCOOOOCOOCOOOOO
Colorless oil; *H NMR (200 MHz, CDCIZ)0 & = 0.96 (t, J= 7.4 Hz, 3H), 1.39-1.52
(m, 2H), 2.09-2.20 (m, 1H), 2.93 (dd, J = 5.8 Hz, 17.0 Hz, 1H), 3.06 (dd, J = 5
.8 Hz, 17.0 Hz, 1H), 4.02 (t, J = 7.4 Hz, 2H), 4.31 (dd, J = 2.4, 5.2 Hz, 2H), 4
41 (t, J = 7.4 Hz, 2H), 4.55 (dd, J = 2.4, 5.2 Hz, 1H). °F NMR (188 MHz, CDCl,

10

20

30

40

50



17 JP 4910150 B2 2012.4.4

YOI & = -225.2 (dt, J = 24.1, 47.0 Hz, 1F). IR (NaCl)O 2962, 2925, 1778, 1697,
1479, 1386, 1224, 1103, 1039, 968, 761, 704 cm™t. MS (EI)O m/z = 170 (M*0 CH,F

)

ugbooboooooooboobaobad

0 o
OJLN
W/ E
5c
oooooao

Compound 5c: 000D O0DO0DDOODODODDODODOODODODODODODODOODOOODOODOO

Colorless oil; H NMR (200 MHz, cDCIZ)O &6 = 0.92 (t, J = 7.2 Hz, 3H), 1.30-1.4

6 (m, 4H), 2.24-2.47 (m, 1H), 2.93 (dd, J = 7.6, 16.8 Hz, 1H), 3.07 (dd, J = 7.6
Hz, 16.8 Hz, 1H), 3.97(dd, J = , 2H), 4.02 (t, J = 7.8 Hz, 2H), 4.30 (dd, J= 0.

6, 4.6 Hz, 1H), 4.41 (t, J = 7.8 Hz, 2H), 4.54 (dd, J = 0.6, 4.6 Hz, 1H). °F NM

R (188 MHz, CDCIZ)O & = -224.5 (dt, J = 22.9, 47.0 Hz, 1F). IR (NaCl)O 2960, 29

28, 1779, 1697, 1480, 1391, 1225, 1102, 1040, 761, 705 cm~1. MS (EIDO m/z = 184
(MTO CH,F)

oooooOoooobooooooobobocooooao
oc0JpO0000COODDOOO01a019.7000CO0.2aMmolID 00 0O0OOOODOODODO
Oo0OD0OD0OO0O002033.000060.105mmol0 00000 .2m)0OOOOOOOODB
(B3.0p L, 0.020 moH)OOOOO18ODODOOOODOODODOODOOOODDOODOOOO
oooooOo0ooobDoboooobooOooboosadooono,30mg, 59%, 44% deD O O
O00D0O00DO0OD0DO0OD0Y®FNROIOODOOOD

OOoc<coooo

gobobooooobooboboo
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S0,Ph
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5f
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Compound 5F: 0 O0SO0D0ODODOO0ODODDOODOODDODODOODODODODODODODODOOOOO
oo0ooDDoODO0oO00oo0DOoo0oooooDDDDOoODOoDO0oOoDOoooooOao

White solid; *H NMR (200 MHz, CDCl; ,diasteromer mixture)] 8 = 0.81-0.92 (m, 6H

), 1.47 (£, J = 6.2 Hz, 3H), 2.15-2.42 (m, 1H), 3.18-3.82 (m, 3H), 4.13-4.48 (m,
3H), 7.52 (t, J = 7.4 Hz, 4H), 7.69 (t, J = 7.6 Hz, 2H), 7.84-7.96 (m, 4H); 1°F
NMR (188 MHz, CDCIZ)O & = -132.9 (s,

1/3F), 133.2 (s, 2/3F).

ugboobooooobooboboboobooogan

oooo0OD0ODDOO0OO00O0O0O0oO0Oo0OOb0OO0O0ODOD2047.0 mg O1500mmolD DO OO OOO
OooobDoo0oO0oo0oDnD (6.8 mg,0.015 mmo) D OO OODODODO?207-.3mg, 1.50 mmolD O CH

SCl, 00OmibOQOOODOD—0000O0O0O0O0DOCOOODD@3.0p L, 0.158 mmol O
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gbooboooooobooboobobobooooboobobobooboooboobobobao
oooobooooooboooooboooooobooboooooboboooobobooooobooo
OOO0OD0ODDOMeOH (0.3 m)DOOODOODOODOOOODODODO (6.8 mg, 0.180 mmol)
gboobooooooobgobobobooooboboboboobooooobobobao
ugbdoooooobouobobobooboooobuoboboboobooobouobobobaa
ooobOo0ooobOoOOb0cOd4 OO0OO0OO0 18 mg, 30%, 220 ee0 DO OO ODODOOOO

gbooboooogao

ooooooooooooooan

HO SO.Ph
~.|-S0-Ph
F
4a'

oooooao

goooooooobbib oo ooooooooan

H NMR (CDCl;, 200MHz) & 1.39 (d, J = 5.6 Hz, 3H), 1.60-2.03 (m, 2H), 2.40-2.66
(m, 1H), 2.72-2.98 (m, 1H), 3.58 (dt, J = 4.2 Hz, J = 10.2 Hz, 1H), 3.67 (m, 1H

), 7.49 (t, J = 6.8 Hz, 4H), 7.66 (t, J = 6.2 Hz, 2H), 7.85 (t, J = 6.8 Hz, 4H);
19F NMR (CDCl;, 188 MHz) & -131.8 (s, 1F);*3C NMR (CDCl;, 50.3 MHz) & 13.8 (d
, J =8.0 Hz), 33.2, 33.3, 34.6 (d, J = 16.8Hz), 60.0, 117.1 (d, J = 264.6 Hz),

128.5, 128.6, 130.6, 134.7, 135.3, 135.8; IR (KBr), 2960, 2928, 1779, 1697, 1480
, 1391, 1225, 1102, 1040, 761, 705 cm™1; The ee of the product was determined by
HPLC using an OD-H column (n-hexane/i-PrOH = 70:30, flow rate 0.5 mL/min, A =

254 nm, T 55 = 18.5 min, T 5, = 23.6 min);0 22% ee.

ugbooboogobooooonn
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