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Ooooao
0 SRMAEEY 0
MeOANOMe + RO CEEd > MeO - OR
‘ 110°C, th(MS 5A)
0 SUAUEEY 2 I B P IR
ROH ' L F e
ROJLOMe UH VR (h) %)
I e I T
Ph“>OH  [ph~0CO,Me e L B
ttﬁfiﬁ'ﬂ 2 La(Or—Pr)3 (1mol%) ’ 599
HO~0O~"~0Me (2mol%)
— OH 0CO.Me La(NO,)," 6H,0 (1mol%)
K2 2 P(n~oc’cyl)3 (2mol%) 1 »99
" La(0i~Pr), (1mol%)
B2 HO~-O~~OMe (2mol%) 1 799
e OH OCO,Me La(NO,), 6H,0 (3mol%) 7 98
P(n—octyl), (Bmol%)
" La(0i-Pr), (3mol%)
SLEAI3 HO~O~~OMe (6mol%) ! »99
—— X oH | oc 0,Me La(NO,),* 6H,0 (3mol%) 10 89
F’(n—octyl)3 (6mol%)
. La(Oi~Pr), (3mol%)
75 451 3
SeEl4 HO~-O~~0Me (6mol%) 12 97
Oooooo
0000000000000 0O0O0O0DODOOODODOOODODOOODODOOoOoOOooOdao
0000000000000 00000DO0OO0ODODO0OOODODOO0ODODOOooooadaOn
0000000000000 000D0D0000D0DO0O0O0DODO0O0ODDO0DOoOoooaaon
0000000000000 000D00000D00000DO000ODDO0DO0O0O0O0O0aQgaon
0000000000000 O00O0OO0OODO0OODODOOODODOOODODOOooooOgan
0000000000000 O0000D0DO0O0O0DO0DO0O0OOoOoOoaon
0Oooo0oo
0000000000000 O0O0OO0OO0OOOOoOaO
O H NMR (400 MHz, CDCl3) & 3.79 (s, 3H), 5.16 (s, 2H), 7.30-7.42 (m, 5H). *3C

NMR (100 MHz, CDCI3) & 54.8, 69.
neat) 2958, 1750, 1442, 1269, 948

cm™ L.

189.0528, found 189.0529.

gogooan

O

5, 128.2 (2C), 128.4, 128.5 (2C), 135.1.0 IR (

HRMS (ESI+) calcd for CgH,oNaO; [M+Na]l™

ooocooObbOO0oooooooobobboooooooooao

1H NMR (400 MHz, CDCI3) &

(s, 3H), 4.61 (m, 1H).

54.4, 76.7, 155.2.

goooao

O

1.18-1.60 (m, 6H), 1.75 (m, 2H), 1.91 (m, 2H), 3.76

13C NMR (100 MHz, CDCl) & 23.5 (2C), 25.1, 31.5 (20),

goooooooboooooobooooobobooooboogao

O H NMR (400 MHz, CDCl3) & 1.66
3H).0 *3C NMR (100 MHz, CDCI3) &
53.5.0 IR (KBr) 2911, 1744, 1445,

1311,

1254, 1045 cm™ 1.

Ci1oH1005 [M+H]™ 211.1334, found 211.1335.
ooocobObOO0oO0oDoooooobObOboboooooooobbbOoboooonn

0O *H NMR (400 MHz, CDCl3) &

IR (neat) 2940, 2861, 1746, 1444, 1276, 1258 cm *.

(s, 6H), 2.11 (s, 6H), 2.19 (s, 3H), 3.70 (s,
30.8 (3C), 35.9 (3C), 40.9 (3C), 53.7, 81.7, 1
HRMS (FAB+) calcd for

1.33 (m, 1H), 1.53 (m, 1H), 1.66 (m, 4H), 1.87 (m,

2H), 2.17 (m, 2H), 2.64 (s, 1H), 3.78 (s, 3H).O 13C NMR (100 MHz, CDClz) & 22.4
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(2C), 24.8, 36.7 (2C), 54.2, 74.7, 77.3, 92.9, 153.3. IR (neat) 3287, 2938, 28
62, 1754, 1442, 1274, 1246, 1018 cm™'. HRMS (FAB+) calcd for C,oH,,NaO; [M+Na]l*
205.0841, found 205.0845.
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EHEB6 | La(NO,), 6H,0 P(n-Bu), (2mol%) >99

EWEH7 | La(NO,), 6H,0 P(t-Bu), (2mol%) >99

EHEHI8 | LaNO,), 6H,0 P(Cy), (2mol%) >99

EHEHI9 | La(NO,), 6H,0 PPh, (2mol%) >99

EHEHI10 | La(NOy,6H,0 | Ph,P“~-PPh, (1mol%) >99

EFEHI1T | La(NO, 6H,0 | PhyP~_PPh, (1mol%) >99

EHEHI12 | La(NO,), 6H,0 | Ph,P~~_PPh,(1mol%) >99

EHEMHI13 | La(NO,), 6H,0 %[  R-BINAP (6mol%) >99

HEHHIS | La(NO,), 6H,0 % - 12

¢ 3mol%
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\ FURALEW RRT74EEY KIS FEE(h) YR (%)
K4 10 89

La(NO,),"6H,0 P(n~octyl), (6mol%)

Ehai14 ye R s 3 44
EHEHI15 | La(NO,), 6H,0 P(n-Bu), (6mol%) 3 37
RKMEBI16 | La(NO,), 6H,0 P(n—Bu), (9mol%) 3 27
EHEHI17 | La(NOy, 6H,0 | Ph,P~<PPh,(3mol%) 3 31
KHEHI18 | LalNO,), 6H,0 | Ph,PPPh, (3mol%) 3 29
EHEHI19 | La(NOy), 6H,0 | Ph,P ~_PPh, (3mol%) 3 28
EMEHI20 | La(NO,), 6H,0 PPh, (6mol%) 3 17
Lbgkple | La(NO,),-6H,0 P(OEt), (6mol%) 3 0
LE 84517 LaCl, P(n—Bu), (6mol%) 3 1
teaipis La(acac), P(n-Bu), (6mol%) 3 8
EHEHI21 | LalNO,), 6H,0 [ Ph,PAN"-PPh,(3mol%) 30 93
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EaF23 La(NO,),-xH,0 P(n—octyl), (6mol%) 10 89
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oooao
0 SURALEY 0
R1)L0Me + RQOH WAZE > R1/u\ ORZ
110°C, th(MS 5A)
j\ j\ SUREE, SR s B kS
R! OMe R! OR? YHK (h) (%)
0 La(NO,),- 6H,0 (3mol%)*
EHaH24 Q 33" 0h,
/©/‘L OMe| O/K OBn P(n-octyl), (6mol%) 5 99
" La(Oi-Pr), (1mol%)
e #4519 O,N O.N 3
= 2 HO~N-O~"~0Me (Zmol%) 5 98
0 0 La(NO,),-6H,0 (3mol%)*
%5125 o,
O)L OMe O)L OBn P(n-octyl), (6mol%) 3 98
o La(Oi-Pr), (1mol%)
LEEBI10 | NC NC 3
HOAAO~0Me (2mol%) 3 »99
o 0 0 La(NO,),- 6H,0 (3mol%)%
Bl26 sy 61,
Rl ’©/‘L0Me Q)L OBn P(n—octyl), (6mol%) 16 94
" La(Oi~Pr), (tmol%)
S4B 1 |MeO MeO 3
tt@dﬁu HO~NAO~"~0OMe (Zmol%) 3 97
- 0 o La(NO.),* 6H.0 (3mol%)>*
5[]27 33 2
ey (ﬁ/bL OMe M OBn P(n—octyl)3 (6mol%) 6 96
" z P La(Oi~Pr), (1mol%)
22451012 N N 8
LB HO~-0~~0Me (2mol%) 6 99
La(NO,).- 6H,0 (3mol%)*
{5128 a(NOy)y 6H,0 (Smolt) 16 95
0 O 0 O P(n-octyl), (6mol%)
LE 854113 /U\)LOMe /u\/lL OBn La(0i-Pr), (1mol%) 94 93
% HO~-O~~OMe (2mol%)
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[ e |29 O O 33 2
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< La(0i-Pr), (1mol%)
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0ooooao
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O *H NMR (400 MHz, CDCl3) & 5.40 (s, 2H), 7.33-7.50 (m, 5H), 7.73 (d, J = 9.0 H

z, 2H), 8.16 (d, J = 9.0 Hz, 2H). *3C NMR (100 MHz, CDCl3) & 67.6, 123.5 (20C),
128.4 (2C), 128.6, 128.7 (2C), 130.8 (2C), 135.1, 135.4, 150.5, 164.5. IR (KBr

) 1712, 1521, 1348, 1276, 1121 cm~*. HRMS (EI+) calcd for C,,H,,NO, [M]* 257.06

88, found 257.0679.

0ooooao

0000000000000 000O000O0aOo

O *H NMR (400 MHz, CDCl3) & 5.38 (s, 2H), 7.33-7.48 (m, 5H), 7.73 (d, J = 8.1 H

z, 2H), 8.16 (d, J = 8.1 Hz, 2H). *3C NMR (100 MHz, CDCl3) & 67.4, 116.4, 117.

9, 128.3 (2C), 128.5, 128.7 (2C), 130.1 (2C), 132.2 (2C), 133.9, 135.2, 164.7.0
IR (neat) 3040, 2231, 1725, 1272, 1105 cm~*. HRMS (El+) calcd for C,gH,,NO, [M]

+ 237.0790, found 237.0800.

0ooooao

0000000000000 0000000aOao

O H NMR (400 MHz, CDCl3) & 3.84 (s, 3H), 5.33 (s, 2H), 6.91 (d, J = 8.7 Hz, 2H

), 7.30-7.42 (m, 3H), 7.44 (d, J = 7.2 Hz, 2H), 8.03 (d, J = 8.7 Hz, 2H). 13C N

MR (100 MHz, CDCl3) & 55.3, 66.3, 113.5 (2C), 122.4, 128.0 (2C), 128.1, 128.5 (

2C), 131.6 (2C), 136.2, 163.3, 166.1. IR (neat) 2956, 1713, 1606, 1510, 1257, 1
167, 1101, 1029 cm™*. HRMS (El+) calcd for C gH,,05 [M]" 242.0943, found 242.09

49.

oooooaQd
0oo00D0O0O0oooooao
O *H NMR (400 MHz, CDCls)
2.1 Hz, 1H), 8.78 (dd, J
00000
000000000000 O00000

O *H NMR (400 MHz, CDCl3) & 2.24 (s, 3H), 3.49 (s, 2H), 5.17 (s, 2H), 7.30-7.42
(m, 5H). 13C NMR (100 MHz, CDCl3) & 30.1, 49.9, 67.1, 128.3 (2C), 128.4, 128.

5 (2C), 135.1, 166.9, 200.3.0 IR (neat) 3034, 1743, 1409, 1316, 1149 cm~1. HRMS
(E1+) calcd for C,,H,,05 [M]* 192.0786, found 192.0780.
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O *H NMR (CDCl;, 400 MHz) & 1.18-1.36 (m, 2H), 1.38-1.54 (m, 2H), 1.60-1.84 (m,
4H), 1.87-2.02 (m, 2H), 2.36 (tt, J = 11.7, 3.6 Hz, 1H), 5.11 (s, 2H), 7.20-7.4

2 (m, 5H).

0ooooo

0000000000000 DO0OO0OO00aO

O *H NMR (400 MHz, CDCl3) & 1.00-2.10 (m, 10H), 4.98-5.09 (m, 1H), 7.40-7.48 (m
, 2H), 7.52-7.60 m, 1H), 8.02-8.08 (m, 2H). *3C NMR (100 MHz, CDCl3) & 23.6 (2
C), 25.4, 31.6 (2C), 73.0, 128.2 (2C), 129.4 (2C), 130.9, 132.6, 165.9. IR (nea
t) 2937, 2858, 1716, 1451, 1315, 1277, 1111 cm~ 1. HRMS (FAB+) calcd for C,3H,gN
a0, [M+Na]™ 227.1048, found 227.1055.
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0ooooo

0 Perosall O O O O Chem. Eur. J., 2009, vol.15, p12273)0 0 0 0000000000
000000000000 00000000O0DO0Me(n-octyl)zP0 *[0COMe]" 0000 DO
0000000000000 0000O00O00O0O0D0DO0DO0O0O00DO0DO0O0Oo0DoDOoOoo0oan

alalinl
5.40 (s, 2H), 7.36-7.58 (m, 6H), 8.33 (dt, J = 5.1,
5.1, 1.8 Hz, 1H), 9.26-9.27 (m, 1H).

> O

10

20

30

40



OO0 oDooooooooogogg
e ) s
oo oo oooooooogoQgog

>=O[]DE]DD[]D[]D[]DD

=
@
@)

OoOoooooo0oooooo0oooDoooooooDopo<*® oooooogodg
Iy I I Iy |
OoooooooooOoooooooooooooooooooOoad
Iy ) I Iy |

= O O
W

an

JP 2012-106982 A 2012.6.7

goobobobobobgobobobobobobobUobUobuobuobuobuoo
0000000000000 0000000D0O0D00DO0DO0O0oDoDooootoo
0000003 0000000000000 00D000D0O0D0DO0DO0O0oDooOaO
goodbobobobgobobuobobobobUobUobUobuobuobuobuoo
goobobobobobobobobaa
od
g
0000000000000 000000000D00000000000a03og
0oo0DOoDOoooooo3®oooooao gt oooOboooooooooooobao
0000000000000 D00000000000000000000a03o
UghOooooooobooonoan loooooDOoo0DO0O0O0DO0OD0O0D0DO0O0ODO0OaO0
goodootbotbobobobobobobuobobobuobobobuobono
gooboooooobobobooooboboooobboooboboogobobobooo
N
OMe +  Pln-octyl), La(N:;;ﬁggﬂeqw)» [Me(n-octyl),PTTOCO Me]
(3 ca 50%)
od
god
goobobobobgobobobobobobUobUobUobuobuobuobuoo
goooooooboobooogoboooogobobooobboUogbobDoogbob oo
gooooooobooogoooboooobobooobboooobooooboo
goodbobobobobgobobobobUobUobUobUobuobuobuobuoo
goodootbootbobdppygoboobbobbobobobobobobobob oo
goooooooboobooogoooboooobobooobboooboboooboboo
goobobobobgobobobobobobobUobUobobuobuobono
goooobotbobgobobobobobobobobobobobuobono
gooooooooobooogoooooobobooobboogobobDoogoboboOoo
goodbobobobobobobobobobUobU0obUobUobobobono
gboobobobuobuoboboboo
HE
gooboooooobboooooao
goodbobobobobobobobobUobUobUobUobuobuobuobuoo
gooootbotbobobobobobobobobUobuobuobuobuoboo
goooooooboobooogoooboooobobooobboooboboooboboo
goodbobobobobobobobobobUobUobUobUobUobuobuono
goooboobobobobgobobobobobobobuobobuobuoboo
gooooooooobooogoooooobobooobboogobobDoogoboboOoo
gooooooobooogoooboooobobooobboooobooooboo
goodbobobobobobobobobobobobUobuobuobuobuoo
gooooobotbobobobobobobobobobuobobuobuobono
goooooooboobooogoooboooobobooobboooboboooboboo
gobobobobobgobobobobobobUobUobUobobuobuobuono
goooobotbobgobobobobobobobobobobobuobono
gooooooooobooogobooboooobbooobboooboboogogoboboo
goodbobobobobobobobobobUobUobUobUobUobuobuono
gobobobobobobobobobobobUobuobobobonob
g

10

20

30

40

50



(18) JP 2012-106982 A 2012.6.7

0000

0 Laft & #(Xmol%) 0 /O

3 0
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(1equiv.) (1equiv.) BT 90°C

Laft &% i v | mae | ERE

70

KHEHI31 | La(NOy), 6H,0 [Me(n—octy)),P]OCO,Me]~ 6 16 97

EHEH32 | LaNO,), 6H,0 [Me(n-octyl),PI"TOCO,Me]" 3 3 41

EHEHIS3 | LalNOp, 6H,0 [Me(n-octyl),PTOCO,Mel" 6 3 71

EMEHI34 | La(NO), 6H,0 [Me(n—octyl),P][OCO,Me]- 9 3 74

EHEHI35 | La(NO,), 6H,0 [Me(n—octy),N]'[OCO,Me]- 6 3 Al

EHEHI36 | LalNO,), 6H,0 [Me(n—C,,H,.),NI'[OCO,Me]” | 6 3 90

EHEHI37 — ~ [Me(n-octyl),PI[OCO,Me]" 6 20 55

RIS 8 — — | [Me(n-octy),N]'[OCO,Me]" 6 3 90

KIS0 — — | [Me(n-C,,H,),NI'lOCO,Mel" | 6 3 92

L1 6 — - Bu,N*Br~ 6 3 0

LeEef17 — - Bu,N'BF,” 6 3 0

#5118 | La(NO,), 6H,0 Bu,P*Br~ 6 20 4

845119 | La(NO,),-6H,0 Bu,P*BF,” 6 20 0
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