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Table 1. Catalytic Asymmetric Intramolecular Cyclopropanation of Trisubstituted

Enol Silyl Ether ( Using Allylic Diazoacetate )

o

/S/\O JI\CHIQ catalyst ‘
OTES solvent, reflux
entry catalyst solvent yield(%) ee(%) B
(mol %) Me._ Me
] Cu(acac), (3) Ceflg 73 O\Rﬂ/o
2 Cu(OAQ),/B (5) CeHs 21 48 s/IN Nl\}
3 Cu(OTEYA (5) CICH,CH,CI 86 39 i g,
4 Rhy(0AQ), (1) CICH,CH,Cl 60
5 Rhy(SR-MEPY), (1) CICH,CH,Cl 80 62 A
| 6 Rhg(SR-MEPY), (1) CH,Cl, 73 77 ) y
7 Rhy(SR-MEPY), (1) CeHy, 56 61 ; SCOMe
[ 8 Rhy(4R-MEOX), (1) CH,Cl, 59 78 | o N VM RuysRMEPY),
9 Rhy(4R-MACIM), (1) CH,Cl, 63 2 I o | . XeC
10 Rhy(S-PTPA), (1) CH,Cl, 15 -8 N’Th .5./ T; hag‘;liz;gmom
1) Entry 1 and 4 were carried out with achiral catalysts. NTo Rt“z)((:‘;r:cm-t

2) All reactions were completed within 0.5 hr except for entry 2 (4 hr).
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Reagents and Conditions: a) MeAICIN(Me)OMe (2.5 equiv), toluene, -78 °C—rt., 3 hr, 92%. b) PDC (2 equiv),
MS4A, CH,Cl,, 1t., 2.5 hr, 92%. c) isopropenylmagnesium bromide (1.5 equiv), THF, -78 °C—-60 °C, 1.5 hr, 88%.
d) TBSOTI (1.5 equiv), ‘Pr,NEt (2 equiv), CH,Cly, -78 °C—-10~-5 °C, 1.5 hr, 88%.¢) BH3 THF (7 molar equiv),
toluene/THF (4:1), -78 °C—-35~-30 °C, 228 hr, 73% (8:9=6:1). f) 1) DIBAH (3.5 molar equiv), toluene, -40 °C, 30
min, 2) Ph3PCH; (3 molar equiv), THF, -78 °C—+0 °C, 20 min, 66% (2steps). g) PDC (2 equiv), MS4A, CHyCly, 1., 1
hr, 93%. h) 1) NH,OH-HCI (1.5 equiv), NaOAc (3 equiv), H;0, EtOH, rt., 5 min, 2) 5% NaOClaq, CH,Cl, 0°C, 14
br, 78% (2 steps). i ) Hy, Raney-Ni (W-2), HyBO; (30 molar equiv), EEOH/MeOH/H,0 (5:1:1), rt., 30 min, 88%. j)
vinylmagnesium bromide (10 molar equiv), THF, -30 °C, 20 min ( 15 was added dropwise over 10 min.), 69%.
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Table 2. Temperature and Solvent Effects on Asymmetric Michael Reaction with Malonate

Promoted by Alkali Metal Free La(R.R)-linked-BINOL Complex
o o
@ o o  ®R)ylLalinked-BINOL
complex (10 mol %) 1, -COOBN
n + BnO’u\‘)l\OBn - < CooBn
n=1-3 n=1-3
temp  time i €c
entry n solvent yield
(6 () (%) (%)
1 ) THF 20 57 wrace - (R,R)-linked-BINOL ligand 4
2 2 THF 0 48 53 85
3 2 THF 10 48 76 80
4 2 THF I 48 86 76
s 2 Ey0 0 92 67 92
6 2 Et;0 1t 92 80 85
7 2 toluene 0 164 35 78
8 2 CH,Cl, 0 92 32 86
9 2 DME 0 72 56 >99
10 2 DME It 72 91 >99
11 1 DME 1t 72 73 97
12° 3 DME t 72 85 >99

a) In the case of cnfry 6, co-solvent (DME :THF= 9/1) was used. e
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Scheme 1. Catalytic Asymmetric Michael Reaction of Acyclic Enones Promoted by
Alkali Meta! Free ( B,R)-La- linked-BINOL Complex 4 (10 mol %)

o o}
CO.R! catalyst )K/'\< 1
PhM + <C02R1 ————> 00291
, ‘ DME, -40°C, 56 h COzR
5 R'=Me: 6 R ' = Me: 8; 95%, 78%ee
=Bn:7

=Bn: 9;97%, 78% ee

Q
>/‘OK%\ . (O0pBn __ catalst >)k)\<oozsn
COBn puE, 40°C, 96 CO2Bn

10 11 12
82 %, 70 % ee
(s}
o ¢ 9 catalyst Q OEt
)v + >
OEt —
é/l Toluene, -30°C,36 h
13 14 15 O

97%, 75% ee



INS5OZ END, La-EfE BINOL SEIIIRIRD oA b 2 OfERARE < 1 7V RIS ICE RN AR E
LRI BTENRBE N,

KA DBR Do BRI b I L THWAFTEZFBR TE D Z &2%0 N 72O T Al 2 A W TN R
BEIATrINVEBOEEICHT 2 —REEZRM Lz, TOHKR, Table 3 IZRT LD RO RS b ICH
WTHEBHENWRENFRETESZENHND, —REOBWEENARET A T IVRIENFREE /5o 7,

Scheme 3. Preparative Method for a Stock Catalyst of (R,R)-La-linked-BINOL Complex
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used after 1, 2, 3 and 4 weeks, respectively.
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stored under argon at rt
divided into &

two portions used after 1, 2, 3 and 4 weeks, respectively.

stored under air at rt
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o o stock catalyst(10 mol %) é
+ BnOMOBn - =, CO,Bn

DME (0.4 M), rt, 72h
( M) <COQB$1
Table 4
1 week 2 week 3 week 4 week
yield(%) 93 94 94 95
under airf  --=e-eeeecmcecceccsseccmeccdcnasssmcesssmescsnocssateasosonnoan
ee(%) >99 > 99 >99 >99
yield(%) 93 94 94 94
under argon  c----aee- M mmsemememeemenemmmmemmeseeemeccmememcessse—————
ee(%) >99 >99 >99 >99
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