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Oo0oao
OBn

NH, EtsN, toluene o

0]
HO.C + Q - N
d oBn reflux,2h HO,C E )

75%

oooooDooosomD000O0O0O0O0O0D4-0000000000OODODODO (.27 g, 5.
mmol)O (S)-tert-0 0 OO (721 mg, 5.5mmoDO O 000 @S mL) D OO0 O0OOOOOO
OooO00OGOmg, 0.5 mmol) D00 0ODean-StarkD 0 00O O0OQCOODDOOOOO
0000000000000 0D2Q00000D0D0000000D0ODODODS5S% 05 mL)o
ooo0oDoDoDEx30omUoo0oDoDoDOoDo0ooooooooDoooo2mi0O0d
oooobODbOO0oO0oOooOoooOobDbOOoUoDUoUoUoUoo0Do0@.8sgpuoooooooopoao
ooooobb-0oo0oDbDbO0O3:1,12mO000D0D0OO0ONA4-O0CCDODDODODOOO
-(S)-tert-0 00O O (1-38 g, 3.75 mmol, 75%, >99%%ee)0 D 0D OO0 OO OODODOO
oooooOoOOoOoOoooooao
TLC R¢ 0.52(9:1 CH,CI,/MeOH); [a ]y -41.0° (c 1.08, CDCl3); IR(KBr)v 3474, 2963
, 1956, 1777, 1716, 1616, 1485, 1370, 1278 cm~*; *H NMR (270 MHz, CDCl3) & 1.17
(s, 9H, C(CH3)3), 4.70 (s, 1H, CH(t-Bu)CO,H), 5.19 (s, 2H, OCH,Ar), 7.24 (m, 1H,
ArH), 7.40 (m, 6H, ArH), 7.77 (m, 1 H, ArH); *3C NMR (100.4 MHz,CDCI3)3 ;28.1 (
CHz), 35.7 (C), 60.0 (CH), 70.8 (CH,), 109.0 (CH), 121.0 (CH), 123.6 (C), 125.3
(CH), 127.4 (CH), 128.4 (CH), 128.7 (CH), 134.1 (C), 135.3 (C), 163.8 (C), 167.5
(phth C=0), 167.6 (phthC=0), 173.1 (COOH).; LRMS (El1) m/z 367 (M™); HRMS (EI) c
alcd for C,;H,,NOg: 367.1419 found 367.1416. Anal. Calcd for C,;H,;NOg: C, 68.65
; H, 5.76; N, 3.81. Found: C, 68.66; H, 5.76; N, 3.83.
0oo0o0DoDbOO00O0d e 00D O0O0O0O0doQoObODODODbODO0DOoDooUooOooDDOO
OCODOO0OO0OOHPLCOD ODODO>9% eeJ 00 O000O00OO00OO0ODOcolumn: Daicel Chiralcel
OD-H; eluent: 19 : 1 hexane/2-propanol; flow: 1.0 mL/min; detection: 254 nm; ret
ention time: 13.1 min (minor enantiomer R), 20.5 min (major enantiomer S).

OO0 0OooOoooog o
OoOoo0oogood

ogooooao
0oooao
OBn OBn
o M92C=CH2, H3P04 0
N BF5-OEt, N

HO,C o 'BuO,C ()
CH,Cl,, ~78 °C — 4°C

70%

ON-4-000000000000-(S)-tert-00 00 (1.38 g, 3.75mmol) 00O OO0
0000 @OmM) 0-780 0000000000 (G m)0O000.2mL, 500mg 000
O00001.1mO8%WI 000000000000 )000000000001mO0O
O0BF,0 OEt,(0.3 ML) 00000020 0000000000000040 0000000
02400000000000000C@0g)O00000000000000O0 (10 mL) O
0003000000000000CGoOmM) 000000000000 m)OOD0O0O0O
O(oOmM)DOODODO0ODDNONODODODOOOOOOONODODONONONONDDODOOOOO1.60 gOd
00000000000 0000000(C@O00O00 50 g, 10:1 n-hexane/EtOAc)D O O
N-4-000000000000-(S)-tert-0 000 tert-00000000O1.11 g, 2.63
mmol, 70%, >90%ee0 0 00O C OO0 O0O0O0O0O0DDODOOOOCOOOOODODOOODOO
0

TLC Ry 0.43 (5:1 hexane/EtOAc); [a 1o -7.8° (c 0.78, EtOH); IR (KBr)v 3474, 2973
, 1775, 1717, 1618, 1487, 1373, 1284 cm™1; TH NMR (270 MHz, CDCl3) & 1.17 (s, 9H
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» C(CH3)3), 1.40 (s, 9H, C(CH3)3), 4.55 (s, 1H, CH(t-Bu)CO,t-Bu), 5.19 (s, 2H, O
CH,Ar), 7.23 (m, 1H, ArH), 7.42 (m, 6 H, ArH) 7.76 (m, 1H, ArH); 13C NMR (67.8 M
Hz, CDCI3)d ;27.9 (CH3), 28.1 (CH3), 35.6 (C), 60.7 (CH), 70.7 (CH,), 81.9 (C),
108.8 (CH), 120.7 (CH), 123.9 (C), 125.1 (CH), 127.5 (CH), 128.5 (CH), 128.8 (CH
), 134.3 (C), 135.4 (C), 163.8 (C), 166.9 (C=0), 167.8 (C=0), 167.9 (C=0); LRMS
(E1) m/z 423 (M*); HRMS (EIl) calcd for C,gH,gNOg: 423.2045 found 423.2050; Anal.
Calcd for C,g5H,gNOg: C, 70.90; H, 6.90; N, 3.31. Found: C, 70.83; H, 6.91; N 3.
21.
OD0D0000000D0CCeld0DO0DODDODDOOOHPLCOODOOD >99% eel 0O DOO
00000 0Jdcolumn: Daicel Chiralcel OD-H; eluent: 19 : 1 hexane/2-propanol; flo
w: 1.0 mL/min; detection: 254 nm; retention time: 11.8 min (minor enantiomer R),

18.8 min (major enantiomer S).
oOoDoooo
Ooooao
OBn OH
© Hp, Pd/IC ©

N

N
'Bu0,C O  THF,t.6h BuOC 0
96%

ON-4-000000DO0OC0D0O0-S-tert-0000 tert-000000O00O0DOZ1.27 g, 3.
O mmolO O THFO O (30 mL) O 10% Pd/C(159 mg) 00 0 DD ODOODDOOOODODOG®BDO DO
0o0oooo0o0ooDoDoo0o0o0Do0Do0O0O0THFR@QOML) 000D o0DoDOo0oooDoDooooooail.4
ogODOOOODDODODOOODDODDODOOODDODDOOODO, 40 g, 3:1 n-hexane/EtOAcO O O
ON-4-000000D0O000O-=-(S)-tert-0 000 tert-0 000000090 mg, 2.88 m
mol, 960 0 D 000 ODOODODODODODODODODODODODODODODODODODODODODODOO

TLC Rg 0.55(1:1 hexane/AcOEt); [a ], +1.1° (c 0.75, CDCl3); IR (KBr)v 3387, 2975
, 1775, 1717, 1615, 1468, 1370, 1261 cm~*; *H NMR (270 MHz, CDCl3) & 1.17 (s, 9H
» C(CH3)3), 1.40 (s, 9H, C(CH3)3), 4,57 (s, 1H, CH(t-Bu)CO, t-Bu), 7.08 (m, 1H,
Ar), 7.25 (m, 1 H, Ar), 7.67 (m, 1 H, Ar); 13C NMR (100.4 MHz, CDCI3)d ;28.0 (CH
3), 28.4 (CH3), 35.7 (C), 61.2 (CH), 83.0 (C), 110.7 (CH), 120.7 (CH), 122.8 (©)
, 125.5 (CH), 134.2 (C), 162.0 (C), 167.7 (C), 168.1 (C); LRMS (EI) m/z 334 (MH*
); Anal. Calcd for C;gH,5NOg:z C, 64.85; H, 6.95; N, 4.20. Found: C, 64.94; H, 7.
01; N, 4.22.

ooDoooo

ogoooan

ANNNOH
NaH, DMF \/©/\ 0
Ho/\/\/\/OH N
i
\/@A

70%

ooooDDbDOO0O50% inoil, 0.8 g, 16.7 mmolOODMFO 5 mLO OO O OoOODOOAO
1,6-0 000000000 DO0ODO3.55¢9g, 30 mmolO ODMFO O OS5 mLO O 0O O O 150
ocoooo0oooO0ooDO0oob0O0O0D1.53 g, 1I0mmolOODMFO O D1 mlOOBS00 00O
goooboooooboboooobboo3sywooobooooooboboooobobooogao
Ol mOo0oos00000o0DoDoo0d2x40ml00000000000O0O00O0O
20ml0000000O0O1SmO0O0OCcOoOOOOO0OO0DOoO0oOooOoboobODDbDbObOOoOn
oooObbo0oo0o4.29g0000000bobbbboooooooobboogYo g,
9:1- 1:1 hexane/EtOACO 0D 0 6-(4-0 000 O0DOOOCDOOHYYIDODODDODDODO1.64 49, 7-0

O 0oo0oo0oono
OoOo0oo0ogoao

O o0Ooo
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mmol, 70%0 0 D 0000000000 O0ODO0ODOOOODODOOODOODOO
TLC Rg 0.44 (1:1 hexane/EtOAc); IR (Film)v 3403, 2935, 2858, 1630, 1512, 1406, 1
364 cm~t; *H NMR (270 MHz, CDCl3) & 1.22 (br, 1H, OH), 1.38 (m, 4H, -CH,-), 1.61
(m, 4H, -CH,-) 3.46 (t, J=5.94 Hz, 2H, OCH,CH,), 3.63 (m, 2H, CH,CH,OH), 4.49 (
s, 2H, ArCH,0), 5.23 (d, J = 11.2 Hz, 1H, ArCH=CH,), 5.74 (d, J = 17.8 Hz, 1H, A
rCH=CH,), 6.71 (dd, J = 11.2 Hz, 17.8 Hz, 1H, ArCH=CH,), 7.29 (m, 2H, ArH), 7.39
(m, 2H, ArH); 3C NMR (100.4 MHz, CDCl3) & 25.6 (CH,), 26.0 (CH,), 29.7 (CH.),
32.7 (CHy), 62.7 (CH,), 70.2 (CH,), 72.5 (CH,), 113.5 (CH,), 126.0 (CH), 127.7 (
CH), 136.4 (CH), 136.7 (C), 138.1 (C); LRMS (EIl) m/z 234 (M*); HRMS (EI) m/z cal
cd for C;5H550,: 234.1620 found 234.1618. Anal. Calcd for C;5H,,0,: C, 76.88; H,
9.46. Found: C, 76.45; H, 9.42.

ooonon
goooao

H TsCl pyr idine T
/\/\/\/O ' /\/\/\/
\/©/\o (] OTs
™ 71% S

0000D0p-00000000001.43¢g, 7.5mmol0 0000006 mLOO00ON0
00006-(4-0 000000000 DODODODODODL.17 g, 5.0 mmol0 00000
0300000000000 00020mO00003000000000000000
somd00O00DO0OD00O0DO0O0D02mO000000O020mMO000000000
0000000000000 000D00000D00D01.60g00000000000O
0000000000 0D00 70 g, 4:1 hexane/ACOEtD 0 D0 O p-0 0000 0D O
6-(4-0 00 000000D0)DO000D01.38g, 3.5mmol, 710 0 00000000
00000000000 0OoOooDoao
TLC Rg = 0.43 (3:1 hexane/AcOEt); IR (Film)v 2938, 2861, 1630, 1599, 1512, 1402,
1360, 1177 cm™*; *H NMR (270 MHz, CDCl3) & 1.29-1.34 (m, 4H, -CH,-), 1.53-1.64
(m, 4H, -CH»-), 2.44 (s, 3H, ArCHz), 3.41 (t, J = 6.40 Hz, 2H, OCH,CH,), 4.01 (t
, J = 6.40 Hz, 2H, ArCH,0), 4.46 (s, 2H, CH,CH,0Ts), 5.22 (d, J = 10.9 Hz, 1 H,
ArCH=CH,), 5.73 (d, J=16.9 Hz, 1 H, ArCH=CH,), 6.70 (dd, J = 10.9 Hz, 16.9 Hz, 1
H, ArCH=CH,), 7.20 (m, 2H, ArH), 7.34 (m, 4H, ArH), 7.78 (m, 2H, ArH); *3C NMR
(100.4 MHz, CDCl3) & 25.2 (CH,), 25.6 (CH,), 28.8 (CH,), 21.5 (CH3), 29.4 (CH.),
70.0 (CHy), 70.5 (CH,), 72.5 (CH,), 113.6 (CH,), 126.1 (CH), 127.7 (CH), 129.7
(CH), 133.1 (C), 136.4 (CH), 136.7 (C), 138.1 (C), 144.5 (C).; MS (El) m/z 388 (
M*); HRMS (EI) m/z calcd for C,,H,5S0,: 388.1708, found 388.1708. Anal. Calcd fo
r CooHog SO,- C, 68.01; H, 7.26; S, 8.25. Found: C, 67.16; H, 7.20; S, 8.19.
oooooao
ooooo

Ooo0Ooo0ogao

O
O
O
O
O
O
O
O

OH mo\/@\

o o)
. KoCOj, DMF

N AN~ OTs
'BuOZC—X + \/©/\ 80% N
fBuozc—X 0

ON-4-0000000000-S)-tert-0000 tert-00 0000000900 mg, 2.7 mm
ol O DMF OO O5 mLO O K,CO50 746 mg, 5.4 mmolO 00 0000500000000
ocooooooOO0ooDbDOoooOOobOO0OoDbDO0Dbo0DbDe-@-0O0O0DDODODDOODODNY I ODODESS
7mg, 2.5 mmolO ODMFO OO0 1 mtODDOOOObB00 03 000000O0ODODDOOOO0OZ20
mtO OO OoooooDDOO3xs0omoOoOooDOoOOO0O0OooooooODDDOOO0020 mlO
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I A 0 A 0 s R {0 B | M AR R R AR W W AR
OO0o0oO0ooOoOooOoooOoog 559, 5:1 n-hexane/Et,00 O 0O O N-4-[6-(4-0 00 0O
Oo0DO0O00O0o)oDUOOo]1ooOooDOoooDO-S)-tert-J000 tert-0000000O0O1L.
07 g, 2.0 mmol, 80%0 0 0D OO O0DO0D0DDDODOODDDODOODDODDOOODDOOODODO
TLC Rg 0.43 (5:1 hexane/EtOAc); [a ], +1.7° (c 1.10, CHCl3); IR (Ffilm)v 3474, 29
38, 2865, 1775, 1744, 1717, 1618, 1489, 1373 cm™*; *H NMR (270 MHz, CDCl3) & 1.1
7 (s, 9H, C(CHz)3), 1.40 (s, 9H, C(CH3)3), 1.48 (m, 4H, -CH,-), 1.66 (m, 2H, -CH
>-), 1.81 (m, 2H, -CH,-), 3.48 (t, J = 6.6 Hz, 2H, OCH,CH,), 4.06 (t, J = 6.6 Hz
» 2H, OCH,CH,), 4.49 (s, 2H, OCH,Ar), 4.55 (s, 1H, CH(t-Bu)CO,t-Bu), 5.23 (d, J
11.2 Hz, 1H, ArCH=CH,), 5.74 (d, J = 17.8 Hz, 1H, ArCH=CH,), 6.71 (dd, J = 11.
2 Hz, 17.8 Hz, ArCH=CH,), 7.15 (m, 1H, ArH), 7.24 (m, 3 H, ArH), 7.39 (m, 2 H, A
rH) 7.74 (m, 1 H, ArH); *3C NMR (67.8 MHz,CDCl3) & 25.8(CH,), 25.9 (CH,), 27.9 (
CHz), 28.0 (CH3), 28.9 (CHy), 29.7 (CHy), 35.6 (C), 60.8 (CH), 68.8 (CHy), 70.1
(CH,), 72.6 (CH,), 81.8 (C), 108.2 (CH), 113.6 (CH,), 120.3 (CH), 123.3 (C), 125
.0 (CH), 126.1 (CH), 127.7 (CH), 134.2 (C), 136.4 (CH), 136.7 (C), 138.1 (C), 16
4.1 (C), 166.7 (C=0), 167.7 (C=0), 167.8 (C=0); LRMS (EI) m/z 549 (M"); HRMS (EI
) calcd for Cz5H,5NOg: 549.3090, found 549.3097; Anal. Calcd for C55H,5NOg: C, 7
2.10; H, 7.88; N 2.55. Found: C, 70.74; H, 7.89; N, 2.49.
OD0D00000000Celd00DO0DDO0ODOOOHPLCOODOOD >99% eel 0 OO O
00000 0dcolumn: Daicel Chiralcel 0J-H; eluent: 19 : 1 hexane/2-propanol; flo
w: 1.0 mL/min; detection: 254 nm; retention time: 9.7 min (minor enantiomer R),

16.3 min (major enantiomer S).

0oDoO0O0O
Ooooo
o~ X
rA*¢P (A$%P\/J::j/ﬂ\
0 o)
0 HCO,H 0
N

o) 8 ?

ON-4-[6-(4-0 000000000000 ]J00000000-(S)-tert-0000 ter
t-000000001.07 g, 2.0 mmol, >99% eed 000 (9mL) 0000003000
0000000000000 0001.10g0 000000000000 O00DO0 (@OOO0
0 30 g, 2:1 hexane/EtOAc) 0 O ON-4-[6-(4-0 000 000000)I0OO0O0]O00O0
00o0o0Qg-(S)-tert-0 0000841 mg, 1.92 mmol, 92%0 0 000000000000
Jo00oO0O0oO0oO0O0oO0oOo0oOoOoOooooao
TLC Re¢ 0.50 (9:1 CH,CI,/MeOH); [a ]p -14.9° (c 0.56, CHCl3); IR (Film)v 2940,
2866, 1775, 1714, 1618, 1489, 1450, 1375 cm~1; *H NMR (270 MHz, CDCl3) & 1.17 (s
» 9H, C(CH3)3), 1.46 (m, 4H, -CH,-), 1.64 (m, 2H, -CH»-), 1.82 (m, 2H, -CH,-), 3
.47 (t, J = 6.4 Hz, 2H, OCH,CH,), 4.05 (t, J = 6.4 Hz, 2H, OCH,CH,), 4.49 (s, 2H
, OCH,Ar), 4.69 (s, 1H, CH(t-Bu)CO,H), 5.23 (d, J = 10.9 Hz, 1H, ArCH=CH,), 5.74
(d, J = 17.5 Hz, 1H, ArCH=CH,), 6.70 (dd, J = 10.9 Hz, 17.5 Hz, ArCH=CH,), 7.14
(m, 1H, ArH), 7.29 (m, 3H, ArH), 7.38 (m, 2H, ArH) 7.74 (m, 1H, ArH); 13C NMR (
67.8 MHz, CDCl3) & 25.8(CH,), 25.9 (CH,), 28.0 (CH3), 28.9 (CH,), 29.6 (CH,), 35
.7 (C), 59.9 (CH), 68.9 (CHy), 70.1 (CHy), 72.6 (CHy), 108.5 (CH), 113.6 (CH.,),
120.6 (CH), 123.1 (C), 125.2 (CH), 126.1 (CH), 127.8 (CH), 134.1 (C), 136.4 (CH)
, 136.8 (C), 138.0 (C), 164.3 (C), 166.7 (C=0), 167.8 (C=0), 172.7 (C=0); MS (EI
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) m/z 493 (M™); HRMS (E1) m/z calcd for C,gHz5NOg: 493.2464 found 493.2464.
oooooDoDoooO0(deed)00DDODODODODODO0DODODODDODODODODOOODOODODOO
OO0QO0CODDOHPLCOO OO O>99% eed D0O0ODDOOOOOcolumn: Daicel Chiralcel
0J-H; eluent: 19 : 1 hexane/2-propanol; flow: 1.0 mL/min; detection: 254 nm; ret
ention time: 11.3 min (minor enantiomer R), 16.9 min (major enantiomer S).

gooocooao
ooooDao

NaH, DMF
HO._~_OH al a >
C
N

74%

OO0DO0O0OO0O0000D0OBS50% in oil, 528 mg, 11 mmolO ODMFO 5 mLO O O OO o0 OO O
001,3-000000000381 mg, 5.0 mmolODMFO OO 3 mLO OO OO1500 00
0o0oooo0ooDoDoDoooo1.53g, 100mmolO ODMFO OO 1 mlOOBS00 00000
ooooo0oo0ooDOoooDOoo0Do3xwWoODO0oDO0DO0ooDoDooDooDoDoooDooDooDOd
015 mO0000S500000000002x 4000000 DO0OODOODOODOODOODOGOOZ20
] Y 1 I A 1 I A B A R R R R A
ooooo0ol.egi0DOO0CDOO0OODODDODODDODOODODODODDODDODODDOTYO0 g, 9:1- 1:
1 hexane/EtOACO 00 0 1,3-0 0 4-00000D0O0OOCDODOHYIODOODO11.14 g, 3-7 mmol
R 4 I I I I I 0 A A M A B A W A B R R A W W
TLC R¢g = 0.40 (19:1 hexane/EtOAc); IR (film)v 2859, 1630, 1510, 1404, 1364 cm™ 1
; 'H NMR (270 MHz, CDCl3) & 1.91 (t, J = 6.2 Hz, 2H, CH,CH,0), 3.57 (t, J = 6.2
Hz, 4H, CH,CH,0), 4.58 (s, 4H, ArCH,0), 5.23 (d, J = 10.7 Hz, 2 H, ArCH=CH,), 5.
73 (d, J = 17.7 Hz, 2 H, ArCH=CH,), 6.70 (dd, J = 10.7 Hz, 17.7 Hz, 2 H, ArCH=CH
5), 7.26 (m, 4H, ArH), 7.37 (m, 4H, ArH); *3C NMR (67.8 MHz, CDCl;) & 30.2 (CH,)
, 67.3 (CHy), 72.7 (CH,), 113.6 (CHy), 126.1 (CH), 127.8 (CH), 136.5 (CH), 136.8
(©), 138.1 (C); Anal. Calcd for C,;H,,0,- C, 81.78; H, 7.84. Found: C, 81.61; H
7.94.

Ooooao

gooboooogooooooboobooobbooo oD boDooo0o oD bDboboooooooddg
gogoobooggooooobbooobbooo o bbooooDbbouoobboodg
O0o0D0Oo
ON-4-[6-(4-0000000000D)IODO0O0]00000000-(S)-tert-0 000049
4 mg, Ol mmolO OO ODOOO194 mg, 1.86 mmolO O 1,3-0 0 (W-0 00O O0DOO0OO
O0)H)OOO0ODO12.3 mg, 0.04 mmolO O O AIBNO 3.2 mg, 0.02 mmmolO O tert-0 0 O O O
O0ODO00001mODOO0O0ODO0O0O0OD0OS300 freeze-pump-thawd O OO0 O 00O ODO70
gode00 0 000DD0DDODOO0DDDODODOODDODDOOO (6OMPUO OO DOOCOODOS mLO
0000000 o3xsb5mbi000b00b0o0 0000 b0 b0 bU0ob0ODb0O0ODO123 mg, 48%
0Ooo0o0ooU0oooDO0ooo0DooDU0oooDoooDooDOooOoDOOo
Anal. Calcd for CggoHgooNsgOao - C, 86.89; H, 7.60; N, 0.64. Found: C, 86.99; H,
7.67; N, 0.69.

ooDoooo

ODODO00O00D00S51.8 mgd O Rh,(S-PTTL),, 031 mg, 22.4u mol0 00 O0O0O0DODOO
dl1.o0mO0 0 O0O0O0OU0OD0ODO0O0OODODODODODDODODODODODODOODOODOODOOGOan
Oo-000000001:1,3x2m0C0OO00CO0000O0DOOOOO0OOODOUORNK(CS-P
TTL), 031 mg, 224 mol0 00 O00OC0O0O0COOOCO1I.0mMOO0O0O0SOOIO0OO00COO0ODO
I I A e e I 1 I 0 R R M C > 2 1 || UM R
0o0o0oooo0ooDoDoooooDoooooDoapoooeemg 00000 O0OO0ODODOOO
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000000000
Anal . Calcd For C;;o0H1161N15082Rhg: C, 79.97; H, 7.08; N, 1.27; Rh, 3.74. Found
:C, 79.61; H, 7.02; N, 1.28; Rh, 3.54. 000000000 0050%0 000000
IND00D000D000D0000D0000O000000

gooodadad
gooocooao
gooooooobooogooobooooobobooooboboogao
goooao
OBn OH
¢} Pd/C {5 mol%) 0

N THF, ,6h N
HOZCJ)V i - HOZCJX i

ON-4-00000000O0D000-(S)-tert-0 000 (1.10 g, 3.0 mmol) O THF (30 mL

YO0 10% Pd/C (159 mg) OO OO OOO0OO0OOOOOODOOeOOOOOOOOOODO
ooooooooOoTHF (QOM) OO0OO0OO0OOO0OOOOOOOOOOOOOOOODOOOO
(8l1lomg)O OO OO -00D000@:1, 5mM)00000ON-4-0000000000-=-CS)
-tert-0 00 0O (665 mg, 2.40 mmol, 80%) 0 0 O00OOO0OODOOOOOO
N-4-00000D00000-(S)-tert-000000O0O0O00OO0OODODOOO

TLC Rg 0.41 (9:1 CH,CI,/MeOH); *H NMR (400 MHz, CDZ0D) & 1.13 (s, 9H, C(CHz)3)
, 4,53 (s, 1H, CH(t-Bu)CO,H), 7.11 (dd, J=2.2 Hz, J=8.2 Hz, 1H, Ar), 7.18 (d, J=

2.2 Hz, 1 H, Ar), 7.69 (d, dd, J=8.2 Hz, 1H, Ar); *3C NMR (100.4 MHz, CDZ0D) 5

; 28.4 (CHz), 36.3 (C), 60.6 (CH) 110.9 (CH), 121.7 (CH), 123.2 (C), 126.3 (CH),
135.5 (C), 165.0 (C), 169.4(C), 169.4(C), 170.9 (C); LRMS (FAB) m/z 278 (M+H);
HRMS (FAB) calcd for C,,H,gNOg: 278.1028 found 278.1029. Anal. Calcd for C,,4H;sN

Os: C 60.64, H 5.45, N 5.05, found C 60.79, H 5.51, N 5.03.

oooooao

ooooan

’;©”°” m

OH OH

O
Rh43 O+RhO

» N
PhCl, reftux ] (9]
15h PHMhN O nh-o PHMhN  O+Rh

2

2
OO0O0D000O00O00ORh,(S-PTTL),(568 mg, 0.4 mmol)D 4-00 00000000 -(S)-t

ert-0 000 (11 mg, O.4mmoD0 D O0O0DDDO(GMIOOD1.500000000
oooooDoDoooooooo@omLOoooDoODoDOOOOE@x 10mL)OO (A0 mL)O O O
ooooo@omb)0O0ODOODO0DO0DDDODODODDDODODODODDDOODOODDODODOODDOOO
0000000 DCG8lmIIIODLDDDODO0DDDDODODDDODO (silica gel 40 g, 4:
1:0.01 = toluene:ACOEt:Et N) 0 0 00 OO0 ODODO @78 mg, 31%)0 000 OOCODOO
o@.5mMmHO00000o0o0o0DoDoDo0DO0DO0O000O0ol.5mMmO00000D0D0DO00dddirhodium
(11) tris[N-phtaloyl-(S)-tert-leucinate][N-4-hydroxyphthaloyl-(S)-tert-leucinate
] O bis(ethyl acetate)adductD D OO0 00O OOOODODO (150 mg, 0.10 mmol, 26%) O

20

30
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gooo0O0oO0oO0oO0oO0oOoOoooooao
TLC Rg 0.51 (1:2 hexane/AcOEt); mp >2800 ; *H NMR (270 MHz, CDCl3) & 1.09 (s,
9H, C(CHz)3), 1.11 (br, 27H, C(CHz)3), 1.26 (t, J =7.26 Hz, 6H, CHsCH,), 2.05 (s
, 6H, CH3), 4.12 (q J =7.26 Hz, 4H, CHiCH,), 4.67 (s, 1H, CH(t-Bu)C0,), 4.80 (br
, 3H, CH(t-Bu)C0,), 7.00 (m, 1H, Ar), 7.12 (m, 1H, Ar), 7.56-7.76 (m, 13 H, Ar);
13C NMR (100.4 MHz, CDCl3) & 14.1 (CHz), 21.0 (CHz), 21.0 (CHz), 28.0 (CHy),
35.2 (C), 35.6, (C), 35.6 (C), 60.6 (CHy), 61.3 (CH), 110.1 (CH), 120.3 (CH), 1
23.2 (CH), 124.8 (CH), 131.7 (C), 131.8 (C), 133.8 (CH), 167.5 (C), 171.8 (C), 1
85.6(C), 186.7 (C), 187.0 (C); LRMS (FAB) m/z 1262 (M*); HRMS (FAB) calcd for Cg
6HssN40;-Rh, 2 1262.1751 found 1262.1753. Anal. Calcd for CggHsgN,04,Rh,0 2ACOEL:
C 53.41, H 5.04, N 3.89. found C 53.66, H 5.21, N 4.07.

ooonon
goooao

OH Br
SN
\/O/\ * or
AN
_ o
NaH (1.1 moi eq) \/@A

DMF

0°C -t 3h
OoDOooo0Doo0ooDOoooDOooO0ooonGo% in oil, 240 mg, 5.0 mmol)O DMFO O O (5
mLbOooo0o0ooo4-000000000O0O0OD0O((1-34 g, 10 mmol)O DMF (2 mL)O O O
ooi100000001, 6-000000D0OD0O((3-66 g, 15 mmol)O DMF(3 mL)O O O 50 0O
00000000 ooD3ao0o0ooDoooDooDo0Dooo0DoE@SmMODooos0o0o00D0d
OoDo0oo00 (2x 40m)00000OO0ODOOODODOODODDODOODOE@SmMHOOODOO
0000000000 oo0o0ooDo0ooDooDo0DO0o0Do0@E@.11gooooooDoooDooao
OD0OO00O0O (silicagel 70 g, 20:1 hexane/Et,0) 0 0 00 006-(4-000O0DOODODO
ooH)Yooooooo @.-72g, 5.8mmol, 58) 0 00000000 ODOODO
Ooo0ooooDoooDooooodo

TLC Rg = 0.53 (10:1 hexane/AcOEt); *H NMR (270 MHz, CDCl3) & 1.37-1.48 (m, 4H,
-(CHx)-), 1.51-1.65 (m, 2H, -(CH,)-), 1.81-1.91 (m, 2H, -(CH,)-), 3.38-3.48 (m,
4H, OCH,CH, BrCH,CH,), 4.49 (s, OCH,Ar), 5.23 (d, J=10.9 Hz, 1 H, ArCHCH,), 5.

74 (d, J=17.5 Hz, 1 H, ArCHCH,), 6.71 (dd, J=10.9 Hz, 17.5 Hz, 1 H, ArCHCH,), 7.

28 (m, 2H, Ar), 7.39 (m, 2H, Ar); *3C NMR (100.4 MHz, CDCl3) & 25.4 (CH,), 28.0
(CH,), 29.6 (CHy), 32.7 (CH,), 33.8 (CHy), 70.0 (CH,), 72.5 (CH,), 113.5(CH,),

126.0 (CH), 127.6 (CH), 136.4 (CH), 136.7 (C), 138.0 (C); MS (El) m/z 296 (M");

HRMS (El) m/z calcd for C,gH,,BrO: 296.0775 found 296.0778. Anal. Calcd for C,gH

>,Bro: C 60.61, H 7.12, Br 26.88.; found C 60.79, H 7.22, S 26.83.
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O dirhodium(l ) tris[N-phtaloyl-(S)-tert-leucinate][N-4-hydroxyphthaloyl-(S)-tert
-leucinate]O bis(ethyl acetate)adduct (57.6 mg, 40 mmol)O DMFO O (0.5 mL)O Cs,CO
3 (28.7mg, 8 mmo)D 005000000 @OUOOCODOQCOODOOOOOOODODO)OESG
-(4-0000000000)I000000 (4.3 mg, 48 mmol)d DMFO O (0.5 mL)O O
goopolo0oooDoOo0oooDoDoo@EmoooooooonD (2x 5m)0o0ooOaon
oooooooUoooDoooDo@Em)boocoooo0ooDUooDoDoooDooODooDooaOo
0000000000 (@ErmgO0ODDODODODODDDODODODDDOOODDDO O (silicagel 1
g, 3:1 n-hexane/AcOEt)0 O O O dirhodium(l1)tris[N-phtaloyl-(S)-tert-leucinate][
N-4-[6-(4-vinylbenzyloxy)hexyloxy]-phthaloyl-(S)-tert-leucinate] bis(ethyl acet
ate)adduct (60.7 mg, 36.8 mmol, 92%)0 0 0D O O OO DODOOOODO
gooooooobobooogboao
TLC Rg 0.54 (1:1 hexane/EtOAc); *H NMR (270 MHz, CDCI3) & 1.02 (br, 36H, C(CHs
)3), 1.18 (t, J=7.26 Hz, 6H, CHiCH,), 1.21, (m, 4H), 1.57 (m, 2H), 1.76 (m, 2H),
1.97 (s, 6H, CHg), 3.40 (m, 2H), 4.00 (m, 2H), 4.12 (q J=7.26 Hz, 4H, CHLCH)),
4.40 (s, 2H), 4.64 (s, 1H, CH(t-Bu)C0)), 4.70 (br, 3H, CH(t-Bu)CO0,), 5.16 (d, J=
10.9 Hz, 1 H, ArCHCH,), 5.67 (d, J=16.9 Hz, 1 H, ArCHCH,), 6.71 (dd, J=10.9 Hz,
16.9 Hz, 1 H, ArCHCH,), 7.01 (m, 1H, Ar), 7.12 (m, 1H, Ar), 7.56-7.76 (m, 13 H,
Ar); LRMS (FAB) m/z 1478 (M*); HRMS (FAB) calcd for C,,H,gN,0,gRh,: 1478.3265 fo
und 1478.3258.
oooooo
Oooo0O (32.3 mg, 0-31 mmol)O dirhodium(l)tris[N-phtaloyl-(S)-tert-leucinate
JIN-4-[6-(4-vinylbenzyloxy)hexyloxy]-phthaloyl-(S)-tert-leucinate]ld bis(ethyl ac
etate)adduct (2.1 mg, 6.7 mmol)O AIBN(O0.54 mg, 3.2 mmmol)O tert-0 0O DO DO O0OO
OG3ImyU D00 DODODD0DO0OO0OD0DDOO300 freeze-pump-thawl 0 0O O 0O O O 750 O 100 O
0doooooooDooooooDo¢GhaomgpU 000 00DoDoDO0OooDoDoOoooDDnO 2 m
YN DODOoOoDO@1m)OODODDODUODODDODODDODODODDODODODODODOO (54.6 mg, 88%w)d OO
gooooooooboboooooooodd
goooooooobobooooboooodd
Anal. Calcd for C;;4qH;1174N50004Rh;o0 10ACOEE - C, 76.34; H, 6.80; N, 1.51; Rh,
5.54. anal; C, 76.80; H, 7.05; N, 1.50; Rh, 4.99.

gooooao

ugooodad
ooocoobobOO0oo0oooooooobOoboboboooooooobbOooc-HODODOOOOooOooao
ooocoooo@Qpooooooobobooooooooowoooooooooooboo
2-000-(e-00O0O0H)IOOoooDOoooOooOoooOooDUOoooDOooOooe-HODOODOO
ooocooobooboooooooooobobboboooooooobobobobooooooooobooao
gooooooooboogogooboogoboboboooboboooobboooboboooooboao
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Enantioselective C-H Insertion of a-Diazoester Catalyzed by @)_s.‘n_ha(s_p'r'n_)3

COzMe Rh(H) Camlyst :Cone COZMe
(2 mol %) \ 7 “CO,Me

N «Ph + wpPh *

toluene, -78 °C Ph
Ph N

cis trans alkene
) cis

time yield [%]

entry Rh(II) catalyst

cycle [n] (cis:trans:alkene) ee[%]

12 Rhy(S-PTTL),
-—S—TLha(S—PTTL)3
(P)-S-TLRhy(S-PTTL),
(P)-S-TLRhy(S-PTTL)
(P)-S-TLRhy(S-PTTL);
(P)-S-TLRhy(SPTTL);
(B)-S-TLRny(S-PTTL)s

~N OO o AW N

- 05 85(>99—:-) 95
1 4 85(>99. —:-) 94
o
2 L— =
4 82(>99 -:-) 94 N o—mfo L
5 4  85(>99 —:-) 94 | @ MO |
~A O—RATO e/ |
10 4 81(>99: -:-) 94 ;
15 4 80(>99 —:-) 95 (P)-S-TLRhy(S-PTTLY;
20 4 83(08 i) 01 mmmm————

dAdv. Synth. Catal. 2005, 347, 1483. 1 mol % of Rhy(S-PTTL)4 was used.

Yol el P
& )
92 \]
sleor Ky
P-STL = | dn SPTTL= o
N
o) -0,¢ o)
)4|/4)2
o 0
0
-0 N %
) 0 %
(o]
Ooooooao
0000000000000 D0DO0D0OO0OO0O0OOooOao
0000000000000 0D0D000000DoDoDoOo0Oo0Oo0OoDoooOOn
0000000000000 00000000DO0O00O0Rh(S-PTTL), O
0000000000000 D0DD0DO0OO00O0O0O0DDODOO0OO0O0OOOooOOoOD
0000000000000 00D000000DoDo0oDo0oO0OO0o0oOoooOo
0000000000000 O0O0000000D00000000000
O000D0oo0Do0DoooooDooDoDooooo®ooooooo®ooOO
I C-HO OOOOOODDODDOOOOOODODODO>99:100 00 0 94%0 O
0000000000000 o0DooOoOoOo22000000000000
0000000000000 00>99:10000094%0 0000000

Ooooooogogogog

Ooo0oo0oooogod
O Oooooao
Ooo0oo0oood
O Ooo0oooaog
OoOoo0ooood

O O
83%0 C-HUO
ooooDao
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gooooooooooooooooonOon
Ooooooooooooooo0oooao
Oo0oano

Ooooao
gooooooooooooooooooo
OooanooooooooooDoooooan
000000000 )-2-0000000000
gooooooooooooooooonOoo
Ooo0ooooooOoooooooooooodo
OO

oooao

goooo0oO0ooOooaoao

oo
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ocanooooec-Hoooooooood

ooooOc-HOOoOOOOOOooooao
geo0 0DO0OCDOODOODOODOD2-C2-
goobboooobbogoobc-HD O
gooboooobboooobboodao
ooooObOOO0oooooooooooao

Enantioselective C-H Insertion of Aryldiazoacetate Catalyzed by @-S—TLha(S-PTTL)3

COMe ) catalyst CO,Me >| )
N @mol%) ; N
2 [ ——— -Ph HI X
0" Ph toluene o o0
\r \/
Rh—Rh
” /1 71
temp time yield ee
entry Rh(IT) catalyst cyde °C] [h] (%] [%) | RhASPTTL.
13 Rhy(S-PTTL), - 78 1 8 94 @
-~
22 Rhy(S-PTTL), - 60 05 8 9 | ¢
3 (P)-STLRhASPTTL); 1 60 6 8 89 o
4 @-S—TLRhQ(S-PTTL)a 2 60 6 8 o1 N o—rfo
o &
5 (P)STIRh(S-PTTL); 5 -60 6 8 90 7:\**8_% & e
S-TLRhy(S-PTTL 60 6 82 90 :
6 ®_ & Ja 10 (P)-S-TLRNy(SPTTL);
7 ®—S-TLRh2(S-PTTL)3 15 -0 6 78 90
8 Org. Lett. 2002, 4, 3887. 1 mol % of Rhy(S-PTTL)4 was used.
000000000000 000O0000O0000O000D0eOIO00O00D00O00O0
0000000000000 0O0O000OOODO0DOO0ONDOO0ONDOOONDOoOOOoao
0000000000000 000RK(S-PTTL),00000000000000000
000000000000 0000000000000015000000000000
000000000000 000O000O0O00O0D0OO0O0DOO0ONDOOONODOoOOoao
000000000 @DIODOOODONODCOODONDOODONDOOONOOOONODOOOOO
000
ooooo
ooooo
0000
COMe  p_gTLRhy(SPTTL), COMe
% 7
N, (1 mol % of Rhy) O"'Ph . COMe
pn  toluene, —60°C,4h ] Ph
cis alkene

82% (cis:alkene = 95:5) 93% ee

28,6 g 0000 b0OO0O0i1.omOO0nobOoOoOonobDnO

O-7800pooopo2000-(-0000HOOO00O0O0D0O0ODG93.0 mg, 0.40 mmold OO
ooocooOobOi1.om00o0cbococbObOObOO0OO0O4mDO0OO0O0O0O0OO0OOODODDDODOOOOOOO
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do0o0ooooo2x2m0o0o0ooDoo2m000000ooD2m000oooOan
OoDo0oo0oo0oooDooo0Do0 (om0 oOoooDooDDoDO0o0 (oooo 6 g0
15:1 n-hexane/EtOAc)0 0O 0O (1S,2R)-2-0 00000 000O0DODODOOOOODOOG®B9.0
mg, 0.34 mmol, 85%0 0D OO0 00D0DODOODODODODOODDOO@S,2R)-2-0000000
0000000000000 bDU0obDU0UU0orHPLCODODUO99% ee0 D DD 0D DOODOOO
ocoooooooooDooo@ppoooooooU0oooDUoooDooDoooDoooOd
(1s,2rR)-2-0000000O00DDODOOODDODODOODODODOOODDODDODOOODODRO

TLC Rg 0.39 (5:1 hexane/EtOAc); IR (neat) v 1732 (C=0), 1200, 1171, 700 cm™*; *
H NMR (400 MHz, CDCI3) & 1.70 (m, 1H, CH,), 1.95-2.15 (m, 5H, CH,), 3.16 (ddd,

J =6.2, 9.0, 9.0 Hz, 1H, C2-H), 3.22 (s, 3H, CO,CH3), 3.41 (ddd, J = 7.1, 9.0,
9.0 Hz, 1H, Cl-H), 7.15-7.28 (m, 5H, ArH); *3C NMR (100 MHz, CDCl3) & 24.8 (CH,

), 28.6 (CH,), 31.2 (CH,), 49.2 (CH), 49.8 (CH), 50.9 (CHz), 126.3 (CH), 127.8 (
CH), 127.9 (CH), 141.5 (C), 174.9 (C=0); LRMS (El1) m/z 204 (M™); HRMS (EIl) calcd
for C,3H,60, (MY) 204.1150; found 204.1151; Anal. Calcd for C,3H,50,: C, 76.44;
H, 7.90. Found: C, 76.33; H, 7.98.

OD0D000000e) 000000 DODODDHPLCOOOODOO9M®O O OO OOOODOO :
column Daicel Chiralcel 0J-H followed by Daicel Chiralpak AS-H; eluent: 100:1 h
exane/i-PrOH; 1.0 mL/min; detection: 254 nm; retention time: 12.9 min for (1R,2S

) enantiomer (minor), 14.7 min for (1S,2R) enantiomer (major).

oooooo

ogooooao

ooDooao

COMe  p_gTI Rhy(S-PTTL), COMe
(1 mol % of Rhy) 2

N2 E::[f>mph

o pp loluene, —60 C,6h o

82% (89% ee)

oooQoDoDoOOoOoo@anoooze.emgO0bO00o0l.omMD0DODOO0OO0OOOOORO
o-eo00dob0obf2--000CDbbOO0O0OU0O)=2-0000000O0O0O0O1113 mg, 0.40 m
molD ODDODODO0ODO0DO0DO0O1.0mOD0O00O0O0O0O0ODODGBOIO000DDODDOOODODOOODOGO
ooooDDoOO000ddo2x2mooQoco0obDO002mM0o00QoD0DD0DDbDO02mMLlOO0OAO
oooooObOOOooooooooDbDDbDO0 (oOmUooooobooooooon (pooo
0O 6 g0 15:1 n-hexane/EtOAc)0 O O (2R,3S)-2,3-0 0 -2,3-0 000 -2-00000O0OO
ooo0-3-dgpooooDoDooOger-omg, 0.33mmol, 82%0 0 0 000 O0OO0OODOODOOO
gooocooDoOoOooo@noooobbO0oo0odoooDooDDDbO0OO0D0OODo(E2R,39)-2,
3-00 -2,3-0000-2-0000000C0OO0ODO-8-0DO00DODODbOOODOOUODODOODDGO
oooo
TLC Rg 0.35 (5:1 hexane/EtOAc); mp 91-920 ; IR (neat) v 1736 (C=0), 1480, 1229,
1213 cm™*; *H NMR (270 MHz, CDCl3) & 3.21 (s, 3H, CO,CH3), 4.62 (d, J = 9.9 Hz
» 1H, CH CO,CH3), 5.99 (d, J = 9.9 Hz, 1H, OCHPh), 6.01-6,98 (m, 2H, ArH), 7.22-
7.38 (m, 2H, ArH); 13C NMR (67.8 MHz, CDCl3) & 51.5 (CHg), 53.9 (CH), 85.6 (CH)
, 109.9 (CH), 121.2 (CH), 124.7 (C), 125.8 (CH), 126.1 (CH), 128.1 (CH), 128.2 (
CH), 129.5 (CH), 137.0 (C), 160.4 (C), 170.2 (C=0); LRMS (El) m/z 254 (M*); HRMS
(E1) calcd for C,gH;,05; (MY) 254.0943; found 254.0946; Anal. Calcd for C,gH;,05
: C, 75.57; H, 5.55. Found: C, 75.38; H, 5.77.
OO0oQo0O0ODDO0O0OEeefD0DDbOOOOAHPLCOODODDBWO ODODDDOOOOO:
column Daicel Chiralcel OD-H; eluent: 9:1 hexane/i-PrOH; 1.0 mL/min; detection:
254 nm; retention time: 7.9 min for (2R,3S) enantiomer (major), 14.1 min for (2
S,3R) enantiomer (minoir).
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goooogag
ooooobobooOobooooooobobobobooc-HbOOooooooobObbOooooooano
ooocoobobobooooooooobbbooooooooobbobobooooooooboao
goooooooboogoobooobobbooobobooobbooobboooooban
ugogoboboooooboouooboooobobbooobbooooobboooobboooooan
ooocooboobooboooooooooobobbooooooooobobobobooooooooobooao
goooooooboogao

OCoOo0oOo0OooOoooDOoooooo@pooo7.4mg, 2 mol % of catalyst 0 O 0O O
ooocooobo.5SmoooooobbbOO0OOoo2-000-4,4-00000-8-000000
Oooo0o0ODD30.8mg, O.21mmolO OO0 OCODODOOOOOOOSmODDOOOOOODODRO
ooobz20000D0D0DOO0OO0OO0OO0OOOODDOODOODOODODODDDODOOOYI MLO O
ocooocoooOoooDOoooobb0ooD 28moooooooooob0 (pooo

0 1900000)ID00O0E@S)-3-000-3-0000-2-0000000-1-0000000
00024.1mg, 86%0 0 000 O00D0O0D0O0O0DOO0D00O0OCRS)-3-000-3-0000-2-
0000000-1-0000000000000000000000000DOOHPLCO
00009%% ee0 00 0DO0DODODDODODDODODODODODOQDOIOODODOD
000000000000 O00a0
(38)-3-000-3-0000-2-0000000-1-00000000000000000OO
000
TLC R¢ 0.55 (2 : 1 hexane/EtOAc); mp 81.0-82.00 ; IR (KBr) v 2971, 2949, 1595,
1475, 1440 cm~'; 'H NMR (270 MHz, CDClg, almost enol form) & 1.80 (3H, s, CHy),
3.98 (3H, s, CO,CHg), 7.07-7.13 (2H, m, ArH), 7.20-7.32 (6H, m, ArH), 7.65 (1H,
d, J = 7.3 Hz, ArH), 11.00 (1H, brs, enol-OH); *3C NMR (67.8 MHz, CDCl3) & 21.
7 (CH3), 51.6 (CH3), 54.8 (C), 102.3 (C), 120.5 (CH), 122.8 (CH), 124.5 (CH),
6.6 (CH), 127.3 (CH), 127.4 (CH), 128.5 (CH), 137.5 (C), 140.2 (C), 145.0 (C),
69.5 (C), 186.2 (C); LRMS (EI) m/z 280 (M*), 248, 233, 219, 205, 192; HRMS (EI)
calcd for C,gH;6505 (MY) 280.1099, found 280.1092; Anal. Calcd for C,gH,g05: C, 7
7.12; H, 5.75. Found: C, 77.33; H, 5.92.
oooooao
0o0Oo0o0DoDOooooo
oooao

time yield ee?
entry Rh(l) catalyst cycle [min] %l [%)

1 RhyS-PTTL), - 5 %0 9
2 (P)>STIRN(SPTTL); 1 20 8 o1
3 (P STLRhSPTTL) 10 20 90 91
4 (P)STIRhSPTTL); 50 20 90 o1
5 (P)STLRSPTTL); 100 20 88 92

2 Determined by HPLC analysis after demethoxycarbonylation. °
Tsutsui, H.; Yamaguchi, Y.; Kitagaki, S.; Nakamura, S.;Anada, M.;
Hashimoto, S.Tetrahedron Asymmetry 2003, 14, 817-821.
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oooooao
00000000000 (es)-3-000-3-0000-2-0000000-1-0000000
0(@4.1mg, 0.086 mmol)0 0000000000 O0O0C.5mL, 1:900DMSO)IOD01
2000300 0000000000000000000000GmMIOTOO0OO0OOODODOC
OomDOOO0DOOOODOOOOOOOOGmM)IOODODODDDDODDODODODDDDDDODN
0000000000000 000O00O0O0O0O0O0O0O0OO0DOoDO0OOoOOoDOO0DOQ@@g, 1: 2
00o00/0000)00000(CS)-3-000-3-0000-2-00000 (18.2 mg, 95%)
0oo0o0O0O0O0oO0oOooooao
0()-3-000-3-0000-2-000000000000000000
TLC Re 0.65 (2 : 1 hexane/EtOAc); IR (Film) v 3025, 2971, 1752, 1597, 1495, 148
0 cm™*; *H NMR (270 MHz, CDClz) & 1.76 (3H, s, CHg), 3.53 (1H, d, J = 21.8 Hz,
CH,), 3.68 (1H, d, J = 21.8 Hz, CH,), 7.16-7.41 (9H, m, ArH); *3C NMR (67.8 MHz,
CDCl3) ? 23.8 (CH3), 41.6 (CH,), 58.3 (C), 124.8 (CH), 125.2 (CH), 126.7 (CH),
126.9 (CH), 127.7 (CH), 127.9 (CH), 128.4 (CH), 135.8 (C), 142.0 (C), 146.4 (C),
216.1 (C):; LRMS (EI) m/z 222 (M*), 194, 179, 165, 152; HRMS (El) calcd for C,gH
140 (MY) 222.1045, found 222.1046; Anal. Calcd for C,gH,,0: C, 86.45; H, 6.35. F
ound: C, 86.40; H, 6.40.
00000000000 (Ce)J0000000000OHPLCOOODOO97% ee0 00000

00000 column: Daicel Chiralcel OD-H; eluent: 200 : 1 hexane/2-propanol; flow
: 1.0 mL/min; detection: 254 nm; retention time: 9.4 min (major enantiomer S), 1
0.8 min (minor enantiomer R).

oooooDooooao

oooooo

0000000000 oo0DO0ooD0DooDUoooDOooDOoDOooDooOooDooaOo
0OoODo0oo0Do0oo0oooDo0oooDOooo0Do0oDoDooDoDoDoDOooDoDooDoooDoooOOg

Oooao Oooo

Rh(II) catalyst
0.28 mmol per gram of resin

2cycles

chiorobenzene
140°C,9h

93:5:2)

5 DR Y
e
0

Rh(I) catalyst

(P)-S-TLRA(S-PTTL),

o % w zj\)<
zYk I L o
o ¢ ‘ 71 zI%<
o— o

[o]
[=]
gl 8 o
23 gz‘*’? YT o=o
F
== |28 _ s_&
\ Y, g + % ©
\—< >—\ o
~ £ £ 00
0—:\_0/—< >—/ 3 £ 2
. S

S

AIBN (1 mol %)
BUOH, 70°C
88%
PhthN

1.86 mmol

o

j *
o
LD)a
[e)
NEZ
N
0.1 mmol
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