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(57) Abstract: [PROBLEMS] A polymer-supported
rhodium(II) catalyst; and a reaction employing this
catalyst which is the addition of an @ -diazocarbonyl
compound to a carbon-carbon multiple bond, insertion
thereof into C-H and X-H (X = N, O, S, Se, Si, etc.)
bonds, or rearrangement/addition cyclization thereof
triggered by ylide formation. [MEANS FOR SOLVING
PROBLEMS] An insoluble polymer produced by the
copolymerization of a styrene derivative substituted by a
carboxylic acid, styrene, and a linear alkane substituted
by a vinylbenzyloxy group at each end and a rhodium(II)
carboxylate complex are subjected to ligand exchange
reaction to produce a novel insoluble-polymer-supported
rhodium(II) complex. Namely, it is a polymer-supported
metal complex catalyst which is obtained by depositing
a metal on a crosslinked polymer and is represented by
the following formula (chemical formula 1): [Chemical
formula 1] wherein M and M each represents rhodium,
etc.; X represents oxygen, etc.; R represents alkyl, etc.;

the proportions of k, m, and 1 i121 k+l+m are 1-15%, 1-5%, an(31 the rest, respectively; n is 4, etc.; R1 represents alkyl-2-(4'-alky-
loxyphthalimidomethyl), etc.; R represents phenyl, etc.; and R™ represents 4,4'-(1,3-propylene-1,3-dioxymethyl)phenyl, etc.
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, 5.0 mmol)&(S)—tert—12A 2 (721 mg, 5.5 mmol)Z ML (15 mI)IZEREBIE7=, b
Y=F )L 7 2(50 mg, 0.5 mmol)Z ., Dean—StarkiZ i & & i) M CINEGE
Tz, JFOBE R OV R D 2 Btk (2IRF)) PO YA IR A SR IR E THOATL L 5%
F2(15 mL)ZNNZ | BB /1(2 X 30 mL) THIE L7z, HioW7-Ai)E 2 fufn ik
7k (20 ml) THEHL ., TAMRER T N A CHRE , A8, BHUHAERD(1.85 9%
HEEKEL THEZ, 2~ —FER /L (3:1, 12 mL) 2>H AR5 L. N-4-
R ONAFT T HaA N ~(S)tert-t142(1.38 g, 3.75 mmol, 75%, >99%ee)% A,
il R EL TR, B O T T — &% LU TFIORT,
TLC R 0.52(9:1 CH Cl /MeOH); [ @] ~41.0° (c 1.08, CDCL); IR(KBr) v 3474, 29
63, 1956, 1777, 1716, 1616, 1485, 1370, 1278 cm ; 'H NMR (270 MHz, CDCL) &1
17 (s, 9H, C(CH)), 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); °C NMR (100.4 MHz,CDCL) 8 ;
28.1 (CH,), 35.7 (C), 60.0 (CHD), 70.8 (CH ), 109.0 (CH), 121.0 (CH), 123.6 (C), 12
5.3 (CH), 127.4 (CH), 128.4 (CH), 128.7 (CH), 134.1 (C), 135.3 (C), 163.8 (C), 16
7.5 (phth C=0), 167.6 (phthC=0), 173.1 (COOH).; LRMS (EI) m/z 367 (M"); HRMS
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(ED) calcd for C21H21NO5: 367.1419 found 367.1416. Anal. Calcd for C21H21N05: C,

68.65; H, 5.76; N, 3.81. Found: C, 68.66; H, 5.76; N, 3.83.

AR DEBIRRRIF (o)L, VTV AF B TAF VT AT )TN % 5
V5 5% FIOTZHPLC T2 L0 >99% eel B LT, SHTS54F : column: Daicel Chi
ralcel OD—H; eluent: 19 : 1 hexane/2—propanol; flow: 1.0 mL/min; detection: 254 n

m; retention time: 13.1 min (minor enantiomer R), 20.5 min (major enantiomer S).

(k8]

OBn OBn
0 MeZC=CH2, H3PO4 0
Ng BF5-OFEt, NE

HO,C 0 'BuO.C ¢
CHxCly, —78 °C — 4 °C

70%

N-4-_ DN A F7HaA)L—(S)-tert— 121422 (1.38 g, 3.75 mmol) DTz AH
Y EEHR(10 mL) Z2-78CITWHIL, 477 2(6 mL), Y 8(0.2 mL, 500 mg O FHf#
b=V %1.1 mLO85%Y IR THRFRARL72) DY 7aa A EHk (1 mL) &
O'BF +OEt (0.3 mL)ZNEAKINZ., 2RI, T ORISR EAC IZHHRL
SOIZ24RF IR U T2, SOSEIRIZTK (10 @) LAafufREgAKFE T NIT LK B (10
mL) ZH1Z T304 L 7= 4 BilR = /L (50 mL) CHILL7=, F #8247k (20 mL)
B O R /K (20 mL) THef# ., EKAEE TR UL THERL, A, R Tl
AR (1.60 g) 24537-, BT bra~bTF7 +—kERIC VA7)V 50 g, 10:1 n—hexan
e/BEtOANZLON-4- DN FH T T HZuaA N—(S)-tert-aA T U tert-7 F/VTRT
JV(1.11 g, 2.63 mmol, 70%, >9%%ee) Z AT ENT 7 REL THTZ, £ DIHT
T =& TICE T,

TLC R 0.43 (5:1 hexane/EtOAc); [a] ~7.8 (c 0.78, EtOH); IR (KBr) » 3474, 297
3,1775,1717,1618,1487,1373,1284cn{%1P1NNHa(270h4Hz,cn)cg) §1.17 (s,
9H, C(CH,) ), 1.40 (s, 9H, C(CH) ), 4.55 (s, 1H, CH(t-Bu)CO t-Bu), 5.19 (s, 2H,
OCﬂ¥v%723ﬁm1H,AﬂD,T42®L6PLAﬂD7J6GmlH,AﬂDf%DNMRGW.
8 MHz, CDCL) 6 ;27.9 (CH ), 28.1 (CH)), 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 (
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CH), 134.3 (C), 135.4 (C), 163.8 (C), 166.9 (C=0), 167.8 (C=0), 167.9 (C=0); LR
MS (EI) m/z 423 (M); HRMS (E) calcd for C_H NO : 423.2045 found 423.2050; A
nal. Caled for C25H29NO5: C, 70.90; H, 6.90; N, 3.31. Found: C, 70.83; H, 6.91; N
3.21.

R DB RRTIF (o)L, ¥ TNV AT 5% AVTZHPLC/HHTIZLD>99% ee bV iE
L7, 237454 : column: Daicel Chiralcel OD—H; eluent: 19 : 1 hexane/2-propanol;
flow: 1.0 mL/min; detection: 254 nm; retention time: 11.8 min (minor enantiomer R)
, 18.8 min (major enantiomer S).

[1k9]

OBn OH

© H,, PA/C ©

N - . N
'BuO,C O  THF.,6h  BuOC 0
96%

N—-4—~_U DN 7 Zaf )b—(S)-tert—1A IV tert—7 F LT ZF )L (1.27 g, 3.0
mmol) D THF¥A#(30 mL) (210% Pd/C(159 mg) N %, AKFEHAFEAK T EIRT6
MR L 72, JONEA Y% AR UFREZ THF(10 mL) THELTz, AR AT
BB (1.40 g DITF < hT 57 40— fERL(L VA4V, 40 g, 3:1 n—hexane/EtOAc
MZEON-4-ER a7 Haf L —~(S)-tert-2A 3 tert-7 F )L 2T /L (960 mg, 2.8
8 mmol, 96%) & MEta 7 BN T 7 R TRz, BRI T — &% LLTFIZE T,
TLC Rf0.55(1:1 hexane/AcOEt); [a]D+1.1° (c 0.75, CDCI3); IR (KBr) v 3387, 297
5, 1775, 1717, 1615, 1468, 1370, 1261 cm '; 'H NMR (270 MHz, CDCL) § 1.17 (s,
9H, C(CH)), 1.40 (s, 9H, C(CH) ), 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); °C NMR (100.4 MHz, CDC) §;28.0 (C
H), 28.4 (CH), 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 C18H23NO5: C, 64.85; H, 6.95; N, 4.20. Found: C, 64.94; H, 7.01; N
, 4.22.

[{k:10]
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ANNNOH
NaH, DMF \/©/\ 0
HO/\/\/\/OH T T T X
i
\/@A

70%

K FEALFRU A (50% in oil, 0.8 g, 16.7 mmol) DMF (5 mL) 82 0°CIZH A
L. 1,6=~FHAF L7 Ya— 1 (3.55 g, 30 mmol) ODMFEAHE (5 mL) &7 FL15
Sy LUT-, 70 AF L AF L2 (1.53 g, 10 mmol) DDMFEEH (1 mL) 2543 LA b
NI T L%, SOSTRIEZ = IRICH IR L COR IR Uiz, [SYA A K
WAL, K (15 mL) 255 MEAFR—F /1 (2 X40 ml) THIHL7Z, H
V- AK)EZK (20 mL) . faF &K (15 mL) THER PG ., MEAGRRT R A
THERL., A, BBl CHARM (4.2 g) 28Tz, BT LI~ T T7 40—k (Y
F17 070 g, 9:1—1:1 hexane/EtOAc) L C6-(4-E =LV FF ) ~FH ) — )b
(1.64 g, 7.0 mmol, 70%) Z fEEMRWBELL THie, EBBOZITT —F% LTI
Ehe IS
TLC R 0.44 (1:1 hexane/EtOAc); IR (film) v 3403, 2935, 2858, 1630, 1512, 1406, 1
364 cm '; 'H NMR (270 MHz, CDCL) & 1.22 (br, 1H, OH), 1.38 (m, 4H, -CH ), L.
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, ] = 11.2 Hz, 1H, ArCH=CH)), 5.74 (d, ] = 17.8 Hz,
IH, ArCH=CH ), 6.71 (dd, ] = 11.2 Hz, 17.8 Hz, 1H, ArCH=CH ), 7.29 (m, 2H, Ar
H), 7.39 (m, 2H, ArH); °C NMR (100.4 MHz, CDCI) 625.6 (CH), 26.0 (CH), 29.
7(CH), 32.7 (CH), 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 (EI) m/z 234 (M"); HRMS (EI)
m/z calcd for C15H2202: 234.1620 found 234.1618. Anal. Calcd for C15H2202: C, 76.
88; H, 9.46. Found: C, 76.45; H, 9.42.

[0024] [fk11]

TsCl, pyridine
/\/\/\/OH e W W
™ 71% A

KET . EAbp- ML=y 2Lk =)L (1.43 g, 7.5 mmol) IZEV > (6 mL) ZMIZ B



WO 2008/013009 PCT/JP2007/062379
15

RS T2, 6-U-E =N _UDNFHI)NFY ) —)L (1.17 g, 5.0 mmol) MR,
IR TR L 7o, SO A IKIK (20 mL) 128517 3040 I L <HE#R L 7212
FEiR /1 (50 mL) TR L7, FHE %7K (20 mL) | fafnfiEK (20 mL) TIEK
Ve LT 1% KRR T R A CHRL , A, IRFEL CRIZE M (1.60 g) 245372,
T NI T 0—kERL(S U B 70 g, 4:1 hexane/AcOEL) 12X, p-Mlm
ANVIRTR6—(4-E = VRN AF ) ~F TV (1.38 g, 3.5 mmol, 71%) Z Wik
BeLTHT, EBMD BT —F2 LTI T,
TLC R = 0.43 (3:1 hexane/AcOEU); IR (film) v 2938, 2861, 1630, 1599, 1512, 1402,
1360, 1177 cm ; 'H NMR (270 MHz, CDCL) §1.29-1.34 (m, 4H, ~CH -), 1.53-1.
64 (m, 4H, -CH -), 2.44 (s, 3H, ArCH ), 3.41 (t, ] = 6.40 Hz, 2H, OCH CH ), 4.01
(t, J = 6.40 Hz, 2H, ArCH 0), 4.46 (s, 2H, CH CH OTs), 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); °
C NMR (100.4 MHz, CDC13) 8 25.2 (CH2), 25.6 (CH2), 28.8 (CHz), 21.5 (CH3), 29.
4 (CH), 70.0 (CH), 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 (E) m/z 3
88 (M"); HRMS (ED) m/z calcd for C22HZSSO4: 388.1708, found 388.1708. Anal. Calc
dfor C H SO C, 68.01; H, 7.26; S, 8.25. Found: C, 67.16; H, 7.20; S, 8.19.
[0025] [fk12]

X
vl <
(0]
N e OTs - KeCOg, DMF
'BuOZCAST o \/@AO 80% © N
'BuOgc‘x o
N-4-beRas 7 2aA)L—(S)-tert-12A > tert—7F /L A5 L (900 mg, 2.7 mmo
1) ® DMF &% (5 mL) c:cho3 (746 mg, 5.4 mmol) Z Nz IR ThHoy % (X
ISR 2 1AL L MV ARV ER6-(4-E R UG ) AT
JV (857 mg, 2.5 mmol) DDMFIEWK (1 mL) ZNz., 50°C T3 R #R L7, KIS
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WK (20 mL) Z0n% ., BRf=F /L (3 X 50 mL) CHitH# ., H-e- gzt
BHK (20 mL) TYHL TIEAMRER T N A THRL 72, Al IR ZRHE (1.70
g) DIT LI T T 74— kR (L UBF IV b5 g, 51 n—hexane/Etzo) 12X UN-4-
6-(4-E =N AR DN INNFUNVIFH LT FaA ) —(S)—tert-1A TV tert-T F
VAT (1.07 g, 2.0 mmol, 80%) ZMEAMRIE LU THTz, LM DT —
ZELLTICRET,
TLC Rf0.43 (5:1 hexane/EtOAc); [a]D+1.7° (c 1.10, CHCI3); IR (film) v 3474, 293
8, 2865, 1775, 1744, 1717, 1618, 1489, 1373 Cm_l; 'H NMR (270 MHz, CDC13) 01.
17 (s, 9H, C(CH) ), 1.40 (s, 9H, C(CH,)), 1.48 (m, 4H, ~CH -), 1.66 (m, 2H, ~-CH
2—), 1.81 (m, 2H, —Cﬂz—), 3.48 (t, ] = 6.6 Hz, 2H, OCﬂ2CH2), 4.06 (t, ] = 6.6 Hz, 2
H, OCﬂ2CH2), 4.49 (s, 2H, OCﬂzAr), 4.55 (s, 1H, Cﬂ(t-Bu)COzt—Bu), 5.23(, J =
11.2 Hz, 1H, ArCH=Cﬂ2), 5.74 (d, ] = 17.8 Hz, 1H, ArCH=Cﬂ2), 6.71 (dd, J = 11.
2 Hz, 17.8 Hz, ArCﬂ=CH2), 7.15 (m, 1H, ArH), 7.24 (m, 3 H, ArH), 7.39 (m, 2 H,
ArH) 7.74 (m, 1 H, ArH); “C NMR (67.8 MHz,CDCI) 8 25.8(CH), 25.9 (CH ), 27.
9 (CH?,)’ 28.0 (CH?,)’ 28.9 (CHz), 29.7 (CHz)’ 35.6 (C), 60.8 (CH), 68.8 (CHz), 70.1
(CHz), 72.6 (CHz), 81.8 (C), 108.2 (CH), 113.6 (CHz)’ 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), 164.1
(C), 166.7 (C=0), 167.7 (C=0), 167.8 (C=0); LRMS (EI) m/z 549 (M); HRMS (EI)
calcd for C33H43N06: 549.3090, found 549.3097; Anal. Calcd for C33H43N06: C, 72.1
0; H, 7.88; N 2.55. Found: C, 70.74; H, 7.89; N, 2.49.
R DB RRTIF (o)L, ¥ TNV AT 5% AVTZHPLC/HHTIZLD>99% ee bV iE
L7, 237454 : column: Daicel Chiralcel OJ-H; eluent: 19 : 1 hexane/2—propanol; f
low: 1.0 mL/min; detection: 254 nm; retention time: 9.7 min (minor enantiomer R),

16.3 min (major enantiomer S).

[0026] [fk13]
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HCO,H o

o
'BuOZCAX 92% HO,C S o}

N-4-[6-(4-E =)L R DN FFHINANF IV F LT HaA)V—~(S)-tert— 1A ter
-7 F VAT )L (1.07 g, 2.0 mmol, > 99% ee) IZFFE (9 mL) ZH0 % SIR CTIRFEH
L7z, BUSEIR DM FRE (1.10 ) &AW T LI~ N FT7 40— K8 (SIS
JV 30 g, 2:1 hexane/EtOAc) IZEON-4-[6-(4-E = UV NFFINAF IV AF

v 7 HaAN~S)-tert-A3 2 (841 mg, 1.92 mmol, 92%) & AT E)L T 7 AEL T
Wlee EBMDGHTT —FH L TIZR T,

TLC Rf 0.50 (9:1 CH2C12/MeOH);[a]D—14.9° (c 0.56, CHCIB); IR (film) v 2940, 2
866, 1775, 1714, 1618, 1489, 1450, 1375 cm '; 'H NMR (270 MHz, CDCIB) 61.17 (
s, 9H, C(CH)) ), 1.46 (m, 4H, ~CH -), 1.64 (m, 2H, ~CH -), 1.82 (m, 2H, ~CH -),
3.47 (t, ] = 6.4 Hz, 2H, OCﬂ2CH2), 4.05 (t, ] = 6.4 Hz, 2H, OCﬂ2CH2), 4.49 (s, 2
H, OCﬂzAr), 4.69 (s, 1H, Cﬂ(t—Bu)COZH), 5.23(d, J =10.9 Hz, 1H, ArCH=Cﬂ2),
5.74 (d, J = 17.5 Hz, 1H, ArCH=Cﬂ2), 6.70 (dd, J = 10.9 Hz, 17.5 Hz, ArCﬂ=CH2),
7.14 (m, 1H, ArH), 7.29 (m, 3H, ArH), 7.38 (m, 2H, ArH) 7.74 (m, 1H, ArH); °C
NMR (67.8 MHz, CDC1) 6 25.8(CH ), 25.9 (CH), 28.0 (CH)), 28.9 (CH), 29.6 (C
Hz)’ 35.7 (C), 59.9 (CH), 68.9 (CHz)’ 70.1 (CHz), 72.6 (CHz)’ 108.5 (CH), 113.6 (C
Hz)’ 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
(ED m/z 493 (M"); HRMS (EI) m/z calcd for C29H35N06: 493.2464 found 493.2464.
AR DEBIRRRIF (o)L, VTV AF B TAF VT AT )TN % 5
V5 5% FIOTZHPLC T2 L0 >99% eel B LT, SHTS54F : column: Daicel Chi
ralcel OJ-H; eluent: 19 : 1 hexane/2-propanol; flow: 1.0 mL/min; detection: 254 n
m; retention time: 11.3 min (minor enantiomer R), 16.9 min (major enantiomer S).

[0027] [fk14]
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DMF
NN
(¢]]
_n

74%

K FEALFRU A (50% in oil, 528 mg, 11 mmol) DDMF (5 mL) &% 0°CIH A
L. 1,3-72,8 2% —)1 (381 mg, 5.0 mmol) ODMFERW (3 mL) Zif T L1543 [
HUT-, 7uuAF )L AF L2 (1.53 g, 10 mmol) ODMFEEHE (1 mL) &545 PA_EANF T
T T U728 RS Z BIRICHIRL TR LT, RS E HEOKIB T
AL, 7K (15 mL) 2012557 M ARERR = F /1 (2 X 40 ml) THIL LT, Hi> w71
JE% 7K (20 mL) | faFnf K (15 mL) CHERGEGR  MAMREE T N U A THRL,
A, WL CTHAERD (1.6 g) 21872, BT L7a< T F7 4— KR (L UH T NT0
g, 9:1—1:1 hexane/EtOAc) IZE01,3-ERU-E= AR PN AF) 7 (1.14
g, 3.7 mmol, 74%) ZEAMRME LL TR, EBMDOHTT —F%2 L TIZRE T,
TLC R =0.40 (19:1 hexane/EtOAc); IR (film) v 2859, 1630, 1510, 1404, 1364 cm ;

'H NMR (270 MHz, CDCI3) §1.91 (t, ] = 6.2 Hz, 2H, CﬂZCHZO), 3.57(t,] =6.2
Hz, 4H, CH CH O), 4.58 (s, 4H, ArCH 0), 5.23 (d, ] = 10.7 Hz, 2 H, ArCH=CH ),
5.73 (d, ] = 17.7 Hz, 2 H, ArCH=CH)), 6.70 (dd, J = 10.7 Hz, 17.7 Hz, 2 H, ArCH
=CH), 7.26 (m, 4H, ArH), 7.37 (m, 4H, ArH); C NMR (67.8 MHz, CDC) 630.2
(CH), 67.3 (CH), 72.7 (CH)), 113.6 (CH ), 126.1 (CH), 127.8 (CH), 136.5 (CH), 1
36.8 (C), 138.1 (C); Anal. Calcd for C21H2402: C, 81.78; H, 7.84. Found: C, 81.61;
H, 7.94.

Wiz, LR THe/ ~—2AWTE S TR FE2E L. MIOEEE 454
JBE A T 28R L DRI T U L AR D 5 43 T- LS 8 S A& B
T5, EDORISE KR T,

N-4-[6-(4-E =NV D NFFINNFUNIAF T T HaA )L —(S)tert—2AT 2 (4
9.4 mg, 0.1 mmol) . AF L2 (194 mg, 1.86 mmol) . 1,3-LRAU-L = VX))V A4 F
N7 3 (12.3 mg, 0.04 mmol) % PAIBN (3.2 mg, 0.02 mmmol) Dtert—7F /LT
Na—)VERHE (1 mL) 27 AV F KT . 3Bl Dfreeze—pump-thawi/E CHAL 72
%, T0°CTOORFEIRER L 72, DU Z TR TR . AR (260 mg& P rmamisy
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(6 mL) X UFER—F /L (3 X 5mL) THER iR L, B A WL R R L &5 TR T (
123 mg, 48%) & HEMAREL THT, ERMOGITT —F &L TIZiE T,

Anal. Calcd for C%OHggoNﬁO40 : C, 86.89; H, 7.60; N, 0.64. Found: C, 86.99; H, 7.6
7; N, 0.69.

53 TRLALT- (51.8 mg) IZRh (S-PTTL) (31 mg, 22.4 & mol) DI Hu~ P
(1.0 mL) 22 ORI MBGERFE L 7=, LiEET hoT—Tavl, kOB EE A
5= N-vrmaAss (1i, 3X2 mL) THelk, BERRLT, ZObDICHERN
(S-PTTL), (31 mg, 22.4 u mol) DZwm B YEHK (1.0 mL) 2R ORGHAIFE
Flize BEBEOTHL T —var, BEOWE (111AX ) —)V /YraarF 3X2
mL) |\ WEFRIZ LR AR RO EFEHE R w7 AIDEEK (66 mg) 2157, W
DT —F#ELLTFIZET,

Anal. Calcd for C1100H1161N15082Rh6: 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. ZORERLY., BIRED50%D — iy A(IDEE
D3 5 F RN FIC A N Z 812D,

FE ] 2
UATF . BREIC k@4 TG & B eSO TR R 5,
[fl:15]
OBn OH
O Pd/C (5 mol%) N (e}
N o N

HOZC_X o THF. 1, 6h HOZC‘X o)

N-4-~_ DN A F L7 Zuf L —(S)-tert-1A3> (1.10 g, 3.0 mmol) MTHF (30 m
L)¥HIZ 10% Pd/C (159 mg) ZM A, KFBEHAFIR T =i TORF MEFR L2, I
ISRE WA AL, AL THE (10 mD) THEL, AR EZRMEL TELI
DR (810 mg)Z~F L —EERTF (3:1, 5 mL)hHEFESLN-4-ERa¥y
7 Z1A N ~(S)-tert—11 2 (665 mg, 2.40 mmol, 80%) FMEAMEA KLU THT,
N-4-bRuaf 72aAf N —(S)-tert-2 AL v DiEsT —F & LLTIZid T,

TLC R 0.41 (9:1 CH Cl /MeOH); '"H NMR (400 MHz, CD OD) § 1.13 (s, 9H, C(C
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ﬂB)B), 4,53 (s, 1H, CH(t—Bu)COzH), 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); °C NMR (100.4 MHz, CD OD)
5 ;28.4(CH), 36.3 (C), 60.6 (CH) 110.9 (CH), 121.7 (CH), 123.2 (C), 126.3 (C

H), 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 C14H16NO5: 278.1028 found 278.1029. Anal. Calcd for C1

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

[{k.16]

T DI
PRECIE

OH OH

o:(§ o=(z
—_— Bh-Q N + O‘RhO N

PhCI, reflux x_{’ | X_< ; o
15h PMhN O+Rh-O PHMhN  O+-Rh
3

2
2

7 IR Rh (S-PTTL) (568 mg, 0.4 mmol&4-ERmF S 7 ZuA/L~(S)-t
ert—2A32(111 mg, 0.4 mmoiz 7~ (6 mL)&MIZ ., 1.5 RIMBGREL
2o B OGS IR & R —F (10 mL) CARLAIFI EHE K (2 X 10 mL), 7K(10 m
LR TRIFIE K (10 mL) THHEE L7 IOKAREE TNV A CHELTZ, A, B
ML CRLNIRR DM A Y581 mg) %L YT NI T LT 57 +—(silica g
el 40 g, 4:1:0.01 = toluene:AcOEt:Et N) THEBLLAX A E K Z(178 mg, 31%), ZOIH
& EER T (0.5 mLIZEMRREEIR - Atk . AT~ P2 (1.5mL) 202 B
4 5&, dirhodium(II) tris[N—-phtaloyl—(S)-tert—leucinate][N-4-hydroxyphthaloyl—(S)—
tert—leucinate] *bis(ethyl acetate)adductZ ik fagtiR R ghE L CTH72(150 mg, 0.10 m
mol, 26%) ,

O T —FE LTI,

TLC R 0.51 (1:2 hexane/AcOEL); mp >280°C; '"H NMR (270 MHz, CDCL) 8 1.09 (
s, 9H, C(CH)), 1.11 (br, 27H, C(CH ) ), 1.26 (t, J =7.26 Hz, 6H, CH CH ), 2.05 (
s, 6H, CH), 4.12 (q J =7.26 Hz, 4H, CH CH ), 4.67 (s, 1H, CH(t-Bu)CO ), 4.80 (b
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r, 3H, CH(t-Bu)CO ), 7.00 (m, 1H, Ar), 7.12 (m, 1H, Ar), 7.56-7.76 (m, 13 H, Ar);
C NMR (100.4 MHz, CDCl) 6 14.1(CH), 21.0 (CH), 21.0 (CH), 28.0 (CH),
35.2 (C), 35.6, (C), 35.6 (C), 60.6 (CH ), 61.3 (CH), 110.1 (CH), 120.3 (CH), 123.
2 (CH), 124.8 (CH), 131.7 (C), 131.8 (C), 133.8 (CH), 167.5 (C), 171.8 (C), 185.6(
C), 186.7 (C), 187.0 (C); LRMS (FAB) m/z 1262 (M"); HRMS (FAB) calcd for C_H

N O Rh:1262.1751 found 1262.1753. Anal. Caled for C_H N O Rh +2AcOEL: C
53.41, H 5.04, N 3.89. found C 53.66, H 5.21, N 4.07.

[{k17]

OH
+ B
\'\\/[j/\ Br
AN
- O
NaH (1.1 mol eq) \/©/\

DMF
0°C—rt 3h

TN BIET . KFELT R A(50% in oil, 240 mg, 5.0 mmol)?DDMFER K (
5 mL)Z0CIZHAEIL, 4- =1V N7 ba—)1(1.34 g, 10 mmol)®DMF (1 mL)
WA M Z 155 R L, 1, 6~ 7 aE~FH2(3.66 g, 15 mmol)?DMF(3 mL)
Wiz 557 L DT T A., 2R TR EIIRER L7z, K T BUSEHRIZIK (15 mL)%&
INZTH4y R #ERL  BRfR=F /L (2 X 40 mL) THItHL7=, 8- FH)E % fufo
RS mL)THEL., AR T NV A CTHELE, A, Bk, EEA.11g
VBTN TT A a< 57 0—(silica gel 70 g, 20:1 hexane/EtzO)’C‘*%;@‘ﬁ‘éc‘:
6-(4-E =N R VNFF )T aEAF P (1,72 g, 5.8 mmol, 58%)HIRME LL
THEbLh,

O T —FE LTI,

TLC R =0.53 (10:1 hexane/AcOE); '"H NMR (270 MHz, CDCL) § 1.37-1.48 (m,
4H, ~(CH )-), 1.51-1.65 (m, 2H, «(CH )-), 1.81-1.91 (m, 2H, «(CH )-), 3.38-3.48 (
m, 4H, OCHZCHz’ BrCHZCHz), 4.49 (s, OCHzAr), 5.23 (d, J=10.9 Hz, 1 H, ArCHC
H), 5.74 (d, J=17.5 Hz, 1 H, ArCHCH), 6.71 (dd, J=10.9 Hz, 17.5 Hz, 1 H, ArCH
CH), 7.28 (m, 2H, Ar), 7.39 (m, 2H, Ar); C NMR (100.4 MHz, CDCL) § 25.4(C
H), 28.0 (CH ), 29.6 (CH)), 32.7 (CH)), 33.8 (CH ), 70.0 (CH), 72.5 (CH ), 113.5(
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CHz)’ 126.0 (CH), 127.6 (CH), 136.4 (CH), 136.7 (C), 138.0 (C); MS (EI) m/z 296 (
M"); HRMS (EI) m/z calcd for CI5H21BrO: 296.0775 found 296.0778. Anal. Calcd for
C15H21Br0: C 60.61, H 7.12, Br 26.88.; found C 60.79, H 7.22, S 26.83.

[0033] [fk18]

- s}
OYhAh-QO N

SEQ G X% | ©
gL PthN (0] HI*—())_X

3

dirhodium(IDtris[N—phtaloyl—(S)-tert-leucinate][N-4-hydroxyphthaloyl—(S)-tert—le
ucinate]*bis(ethyl acetate)adduct (57.6 mg, 40 mmol) D DMF&#4(0.5 mL)LCCSZCO3
(28.7 mg, 88 mmol)Z /N A 553 IR L 7= (BUSHKITAR & ICHF fk e btk a2
)o 6-(4-E =N RPN AF )T AT (14.3 mg, 48 mmol) DDMFEHK (0.5
mL)ZANR =R T LORF IR ERER . DUSERIZ/AK (@ mL)EM R, Big—F /L (2 X 5
mL) TRt U7z, HoW7-F g & A /K (2 mL) THadis . EAKGRER T A
THMELTZ, A1, IRl TIRONTIZEEOT m@Z L YA TNITboa< T 57 4
— & #(silica gel 1 g, 3:1 n-hexane/AcOEt)d 5 &, dirhodium(IDtrisIN-phtaloyl—(S)—
tert—leucinate[N-4-[6—(4-vinylbenzyloxy)hexyloxyl-phthaloyl-(S)—tert—leucinate] * b
is(ethyl acetate)adduct (60.7 mg, 36.8 mmol, 92%)% fktafd A kia &L TH 7=,
R OREERT — 22 L TICR T,
TLC Rf 0.54 (1:1 hexane/EtOAc); 'H NMR (270 MHz, CDCIB) 6 1.02 (br, 36H, C(
CH3)3), 1.18 (t, J=7.26 Hz, 6H, CH3CH2), 1.21, (m, 4H), 1.57 (m, 2H), 1.76 (m, 2H)
, 1.97 (s, 6H, Cﬂ?,)’ 3.40 (m, 2H), 4.00 (m, 2H), 4.12 (q J=7.26 Hz, 4H, CH3CH2), 4
.40 (s, 2H), 4.64 (s, 1H, CH(t—Bu)Coz), 4.70 (br, 3H, CH(t—Bu)Coz), 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, 1
6.9 Hz, 1 H, ArCHCH ), 7.01 (m, 1H, Ar), 7.12 (m, 1H, Ar), 7.56-7.76 (m, 13 H, A
r); LRMS (FAB) m/z 1478 (M); HRMS (FAB) calcd for C H NO Rh:1478.3265
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ound 1478.3258.

AF1L2 (32.3 mg, 0.31 mmol). dirhodium(IDtris[N—phtaloyl—(S)-tert—leucinate][N—
4-[6-(4—vinylbenzyloxy)hexyloxy]-phthaloyl—(S)-tert—leucinate]*bis(ethyl acetate)ad
duct (2.1 mg, 6.7 mmol), AIBN(0.54 mg, 3.2 mmmol)Dtert—7 F /)L 7 L2—)L (93 m
QW E T VAL FIHE T L 3 Dfreeze-pump-thawfETHLRL . 75°C TLORFH]
PR UTz, W R TR (55.9 mg)a S TRATANH— ETUraarZ (2 m
L), BHR=F /L (3 X 1 mL) CIER GG | BERARL TRor T-BLfz T-(54.6 mg, 88%)
Rkl TR, ZORGEK2ITRT,

ERI DGR T —FITLUT ORI TH D,
Anal. Calcd for C1 H N Og4Rh10'10ACOEt : C, 76.34; H, 6.80; N, 1.51; Rh, 5.5

141 1174 20

4. anal; C, 76.80; H, 7.05; N, 1.50; Rh, 4.99.

Fha] 3

L 1 TRz TR B SR A RV T, 0 TN R A C-HIF ARG %
107z, REtEayy AR V=2 20 2 S 2% — 718 CITHAIL . X
ISEEA THDH2-V T/ —(6-7 == W)INFH U BAF N DIV WK EIMZ D853 T
NC-HIF ASSHHEIT LT, SUGSER®R BEET 17— ar CRINE BT
EERVERMES DTN TED, BRIEIIFIR =T N 72E THlk% . BERET DT
& THEDOH I FREIZ2D,

ZDORERETRIORT,
[%1]
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Enantioselective C-H Insertion of a-Diazoester Catalyzed by ®-S—TLRh2(S-PTTL)3

COMe Rp(in) catalyst ~ COMe fOMe ’33 ,;
N, (2mol %) \ Z ~COMe HI -
2 O...ph + wph t

toluene, ~78 °C Ph 0770

17 1/

cis trans alkene Rh—Rh
/1 71

Rhy{S-PTTL)y, %
cis S T

Ph

time yield [%)]

entry Rh(IT) catatyst cycle [n] (cisitransalkene) €€ [%]

12 Rhy(S-PTTL), - 05 85(>99-:-) 95 o

2 .—S—TLha(S-PTTL)3 1 4  85(>99 —:-) 94

3 .—S-TLha(S-PTTL)g, 2 4 82(99-:-) 94 Y OO_Rh o L

4 .—S~TLRh2(S-PTTL)3 5 4  85(>99 - -) 94 o 7\\—(8 _th[()) :NPhth:I
5 —S—TLha(S-PTTL)3 10 4  81(>99-:-) 94 e
6 ‘—S-TLha(S-PTTL)a 15 4  80(>99 — -) 95 S—TLha(S-PTTL)a

7 .—S—TLRhg(S—PTTL);, 20 4  83(>99:—:-) 94

3Adv. Synth. Catal. 2005, 347, 1483. 1 mol % of Rh,(S-PTTL )4 was used.

=72 L,
92 \]
6 \ >
P-S-TL = n SPTTL= o
(0] N
O ’Ozc O
)4I/d )2
o” O
O
O N kY

[0037]  ARBNARDZED Y MbEAE VDI ORGIE, -78°CEVS FHHRIER )8
SEARTITRTFIDZRVMEIR T CRAISERBIL . RUSDLFRIM:, T 2714
BPWE R O L T AP S ICRISER THOE — R AR (S-PTTL),
ERAWIEIGA LREORRERDTLN TED, Flo, ZOMBIIAK, =&/ —)L | EF
BrF), T, =—TF ) ~Fho Mbmy | DouuiZ IR TH DT
3D il oD BN RO S s A A DRE BB 5 (AT 72 2 B0 £ LT BN L 7= il T % o
REHRD LI FRIA A TRETH B, Bl 21T LRRUSR(L7, R'=AFEFH T
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RE=AF V) TIIURSS%, C-HIFA /T o A I AR B AL R AR M3 99: 1
 AFUERIN TH D, ZOR G o EIY - R A ZR0IR L7225, 20[E0
EfEL 72 PR A COUES3%, C-HIF A /7 o o A pIT AR DAL TR IRME 13> 99:1,
RAULIRIAS LR | BRPEITIZ LA LB R oTe, BLEDISITAFEY]
(R KDL, C-HIFADUSFEDRF N~ SOGDRRD TH 72 fih
vz 3,
F itz 4

LW 1 IR LIz oy Ml a IV € 53 TRAFC-HF ARG E,T -T2,
ey AIDAREHZ MV 2N S E 7ot —60°CITAHIL , ROSEH TH
D2-Q- N VNFF LT 22V ) 2V TV BHRAT VDM R IR D E 5T
NC-HIF ARG HEIT LT, RS SEMES HiE%T o7 —a CRING BN T2
EELAE MBS D LN TED, FRIEIIFR T V2L Tl BIEHET 52
& THEDOH I FREIZ2D,

ZDORERETRIORT,
[%&2]

Enantioselective C-H Insertion of Aryldiazoacetate Catalyzed by ®-S-TLRh2(S-PTTL)3

COMe  ph) catalyst COMe >| o
(2 mol %) ] o, N
[\ - - -Ph HI
0" Ph toluene o oAo o
\r \/
Rh—Rh
y /0 /1
temp time yie ee
entry Rh(Il) catalyst cyde C] [h) (%) (%] | RrAS-PTTL
12 Rhy(S-PTTL), - 78 1 8 94 @
e

22 Rhy(S-PTTL)4 o

- 60 05 87 90
3 (P)-STLRN(SPTTL; 1 60 6 82 89 @Fo

4 (P)STLRh(SPTTL); 2 60 6 85 9 SN o-mfo N
5 ®—S—TLRh2(S-PTTL)3 5 -60 6 83 90 :Hé_plhto Npmf]
6 6 )
.

A
@—S—TLha(S-PTTL)3 10 -60 82 90 ®_s TLRAAS-PTTL)
= rAAal 3

®-S-TLRh2(S-PTTL)3 15 60 6 78 90

2 Org. Lett. 2002, 4, 3887. 1 mol % of Rhy(S-PTTL), was used.

ARBHILRDaTT MEEA FIWBZ D OGN IZ OV TH, —60°CEWVHKIR Tz
FARE IR E FEB T D, RO FRIRME, 7 ATV A E PRk N=F T4
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BPHEIZ OV TH RAISEA THHH —RAAMEERN (S-PTTL) V=& LF
BOMRERDILEN TED, ARINARDT DT MR IA S RIZ OV T 15H]
DG U= A TORCR, ALE R YT AT L AR IR & R F RO T ik
RO Tz, LA EDISTARINA Ry AIDMIIL, ZARREEELD D
FEE R ThARD T it 2 5,

Ehifs] 5
[fk19]

COMe  p_STLRN,(S-PTTL)y COMe

1 mol % of Rh Z ~CO,Me
N2 ( J O--'Ph + C\ 2
Ph

Ph toluene, —60 °C, 4 h

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

[EFRE R A(DEEIA (28.6 mg) K UMV (1.0 mL) 2 A7z s R E
218 CITHHL, 2-U 7/ ~(6-7 == )L)~FH R AF L (93.0 mg, 0.40 mmol) D
MV (1.0 mL) 2%, 2O TR L, BiEE2T T —iarv
%, FEEEM = (2X2 mL) | B /1 (2 mL) KX UMV (2 mL) THER P
L7z, Hiot7z LG EME ., BE 90 mga 75 57 4— (S ULT N 6
g. 15:1 n—hexane/EtOA)FERIL(18,2R)-2-7 == A3 70U H L HNVIR L BR AT )V
(69.0 mg, 0.34 mmol, 85%) ZMEAMRME LL THTz, IBEH T D(AS,2R-2-7 =
SN TaR B TIVR A BEATF NV ORI TL HPLCA3 T2 8L094% ee THHZ
&Gy H Tz, BT AR T MDEEAIL, WBUE 2 R85% FRRD SR E R
BUAT-TZ,

(1S,2R)-2-T == V3 7 B VIR R ATF VDA T —F 2 L FIZie T,

TLC R 0.39 (5:1 hexane/EtOAc); IR (neat) v 1732 (C=0), 1200, 1171, 700 cm ;'
H NMR (400 MHz, CDCI3) 6 1.70 (m, 1H, Cﬂz), 1.95-2.15 (m, 5H, Cﬂz), 3.16 (dd
d, J = 6.2, 9.0, 9.0 Hz, 1H, C2-H), 3.22 (s, 3H, CO CH), 3.41 (ddd, J = 7.1, 9.0,

9.0 Hz, 1H, C1-H), 7.15-7.28 (m, 5H, ArH); "°C NMR (100 MHz, CDCl) & 24.8 (
CH), 28.6 (CH), 31.2 (CH), 49.2 (CH), 49.8 (CH), 50.9 (CH)), 126.3 (CH), 127.8
(CH), 127.9 (CH), 141.5 (C), 174.9 (C=0); LRMS (EI) m/z 204 (M"); HRMS (EI) ca
led for C H O (M") 204.1150; found 204.1151; Anal. Caled for C H 0:C,76.44
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; H, 7.90. Found: C, 76.33; H, 7.98.

Fits SPEABRIR (ee)lIF TN 1T 2% AV EHPLC /AT IZ L V94% LT E LT, 04T
24 column Daicel Chiralcel OJ-H followed by Daicel Chiralpak AS—H; eluent: 10
0:1 hexane/i-PrOH; 1.0 mL/min; detection: 254 nm; retention time: 12.9 min for (1

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

L5 6
[{k20]

COMe  p_gT|Rhy(S-PTTL), COzMe
(1 mol % of Rhy) Ry

N> ©\/>””Ph

o pp loluene, -60 C,6h o

82% (89% ee)

[EFRE R A(DEEIA (28.6 mg) K UMV (1.0 mL) 2 A7z s R E
Z-60°CITHAEIL, 2-Q~ X VNAH T T 2o V)2~V T VEEAF V(113 mg, 0.4
0 mmol) DIV ¥R (1.0 mL) N2, EDIRE CORefIHEE LTz, LIEET v
T—vartg, BEEM T (2X2 mL), Big=F /1 (2 mL) R O'ML=2 (2 mL) T
NER Geid LT, o Tz LiFEREME . FE 90 mgi T Lruv i/ I7 40— (VY
H7V 6 g, 15:1 n—hexane/EtOACFERL(2R,35)-2,3-32-2,3-VERR-2-7 = =)L
XS TG -3 TNV BEATF NV (67.0 mg, 0.33 mmol, 82%) Z A GRS EL TH
720 B L7z B AR R SDEEARIT . JE AR RIRR O RS E R0 R AT -7
o (2R,39)-2,3-3A-2,3- VbR E-2-7 == LU T T -3 VR U IR AT L D4y
W7 —2 %A FIZEE T
TLC R 0.35 (5:1 hexane/EtOAc); mp 91-92°C; IR (neat) » 1736 (C=0), 1480, 122
9, 1213 cm '; 'H NMR (270 MHz, CDCl) & 3.21 (s, 3H, CO CH), 4.62 (d, ] = 9.9
Hz, 1H, CH CO CH)), 5.99 (d, ] = 9.9 Hz, 1H, OCHPh), 6.01-6,98 (m, 2H, ArH),
7.22-7.38 (m, 2H, ArH); °C NMR (67.8 MHz, CDCl) & 51.5 (CH), 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 (EI) m/z 254 (M
"); HRMS (EI) calcd for C HO (M") 254.0943; found 254.0946; Anal. Calcd for C.
H O:C, 75.57; H, 5.55. Found: C, 75.38; H, 5.77.
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i BAMRRTIR(ee)lIFT N HT L% FAVWZHPLCAHTIZ L8N E LT, 54T
242 column Daicel Chiralcel OD-H; eluent: 9:1 hexane/i—PrOH; 1.0 mL/min; det
ection: 254 nm; retention time: 7.9 min for (2R,3S) enantiomer (major), 14.1 min for

(2S,3R) enantiomer (minoir).

Fhat] 7

AREEFNCIVTIE, RS T-HEEFBRC-HIFASIG I 2 AREF I O filgtt
DOFEFIAEBRET LI, AREFREHOMBIIREM THD720 | ROGER®R . BUNES
Yyh> DA LA BRSZ LA TED, TR AL 7= Al 3om X4 70 A VA It & F
[FIPEE L7284 BT FIABEE B £ AZ L CHAIA T8 T&D, AEMHFIZRB
T TR IO, AREFE B O B¢ e fil i X 100 Bl DR UAE IS
BWTHUGHER ORA BRI T33O bzh o7z,

S 1 TR FEABHE R YT AIDEEK (7.4 mg, 2 mol % of catalyst) & OW/om
AZ2 (0.5 mL) Z AN RS RRBREC2-V7 V4,407 22V -3-FF IR F
i AF /1 (30.8 mg, 0.1 mmol) D7 AX L FEHK (0.5 mL) Z=IRTH X, £ DOIREE
T20 Lz, EEET T —varth, BEEY7uuirzy (1 mL) Tl
L7z, ¥ 7 LIE%REM%E ., BE (28 m@ax T Lou~v N F74— QT 1
g, U BNRERIL(3S) -3 AFN-3-T == V-2 AU H 1T VIR R ATV
(24.1 mg, 86%) R EF AEAKLL THTZ, HoNT=(3S)-3-AF N-3-T ==L -2-FF
IALE 1TV RATF N DGR, AT L AN R =)V AGER DHPLC Sy
HHZED91% ee THHI LD 53h o7, BUR L7z BBy AIDSEKIL, BUEH
154 R D PR A BRI LAT 572,

(38)-3-AFN-3-T == )V-2-F X I AL F L~ 1-HNRFEATFT N DT — 5% LA
e
TLC R 0.55 (2 : 1 hexane/ELOAC); mp 81.0-82.0°C; IR (KBr) v 2971, 2949, 1595,

1475, 1440 cm ; 'H NMR (270 MHz, CDCl,, almost enol form) § 1.80 (3H, s, CH,
), 3.98 (3H, s, CO CH), 7.07-7.13 (2H, m, ArH), 7.20~7.32 (6H, m, ArH), 7.65 (1
H, d, J = 7.3 Hz, ArH), 11.00 (1H, brs, enol-OH); °C NMR (67.8 MHz, CDCL)
21.7 (CH), 51.6 (CH)), 54.8 (C), 102.3 (C), 120.5 (CH), 122.8 (CH), 124.5 (CH), 1
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26.6 (CH), 127.3 (CH), 127.4 (CH), 128.5 (CH), 137.5 (C), 140.2 (C), 145.0 (C), 1
69.5 (C), 186.2 (C); LRMS (EI) m/z 280 (M"), 248, 233, 219, 205, 192; HRMS (EI) ¢
aled for C H O (M") 280.1099, found 280.1092; Anal. Calcd for CHO:CT71
2; H, 5.75. Found: C, 77.33; H, 5.92.

R E TRIORT,
[33]

SEPN prve
COMe (2 mol %)
Me N o
O 2 CH,Clp, 22 °C

CO,Me

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

1*  Rhy(S-PTTL), - 5§ e 9
2 (P)STIRh(SPTTL; 1 20 8 91
(F)STLRnSPTTL 10 20 90 91
(P)-STLRnASPITL; 50 20 90 o1
(P)}STLRh{SPTTL); 100 20 88 92
2 Determined by HPLC analysis after demethoxycarbonytation. ?

Tsutsul, H.; Yamaguchi, Y., Kitagaki, S.; Nakamura, S.;Anada, M.
Hashimoto, S.Tetrahedron Asymmetry 2003, 14, 817-821.

g A W

I, LR TEZ(39)-3-AF )N —3-T 2=V -2-FF VAL Z L -1-I VR TR
AF)1(24.1 mg, 0.086 mmol)D 7K AF )L AN RFLR0.5 mL, 1 : 9 7K :DMSO)
VA 120°C TR0 IR LT, PUSHRITHRA (T iR o7z, et KRG mLEMZ.,
FEfR =51 (20 mL) TR L7, BiE 2 fufu k(6 mL) THEdL . KRR Tk
VD LTHIR LT, WEABER EL TEONTEEL VTN AT L0 T 5T
4= g, 1: 2 ~"F P/ RBENCTHERHLU(S)-3-AFN-3-T == V-2~ F I

(18.2 mg, 95%)Z WG AIMRM L L THTZ,

(S-3-AFN-3-T 2=V -2-ALF ) DI HrT — &2 &L TR T,

TLC R 0.65 (2 : 1 hexane/ELOAC); IR (film) v 3025, 2971, 1752, 1597, 1495, 1480

cm '; 'H NMR (270 MHz, CDCL) & 1.76 (3H, s, CH), 3.53 (1H, d, ] =21.8 Hz, C
H), 3.68 (1, d, ] = 21.8 Hz, CH ), 7.16-7.41 (9H, m, ArH); “C NMR (67.8 MHz,
CDCl) ? 23.8 (CH), 41.6 (CH), 58.3 (C), 124.8 (CH), 125.2 (CH), 126.7 (CH), 12
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6.9 (CH), 127.7 (CH), 127.9 (CH), 128.4 (CH), 135.8 (C), 142.0 (C), 146.4 (C), 21
6.1 (C); LRMS (ED) m/z 222 (M), 194, 179, 165, 152; HRMS (EI) calcd for C H O
(M) 222.1045, found 222.1046; Anal. Calcd for C16H14O: C, 86.45; H, 6.35. Found:
C, 86.40; H, 6.40.

AR DB IRRTIR ()i ZX TNV 1T 2% FAIVVZHPLC /T IZ L VIT% ee b iE
L7z,
S3HT R4 < 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), 10.8

min (minor enantiomer R).

[34] oD i B A B

(X105 a5 1 > i 3 T-HL R & RS IR D A Rk Z R T X Th B,

[ 2] MBI 20D 15 43 T HLER & B S IRkt D A ki (BIMR) 2o+ T B,
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~
(CHy) R°-(CHp), — R7—(CH2)q©V

i, R°RUR 1T, R ESILT, —O—, —S—, —NR"— X3 —PR’— (
R, RIIRURYE, 2N EHMSIL T, ARF T TASVEUITY— L E%
KT, )EEL, olI0O~ADEHERL ., piT1~120FHEEKL ., qII0~ADEL %
L. riZ0~20DBLEE T, ) TRINDFHEKELIR KD R T-HE ¢ B sk
i,

C-HIR ARG, a7 us AU, X-HIR ARG (Xidr A%, B, Wik, £3%
FHT5ERT), XY= bAVRIIANVE =T LAV LT o E=T AAURD[2,3]
—V =G S, Y =T LAVR NIANVR= Y LAV T = A
AVR D121 INVR= A AV ANIFFINVR= VAR XINIT I AF A
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