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Danishefsky = & B/VR= L EY & D~T 1 Diels-Alder itn L, EWIEMHEALEH O E
NT 7 7my 7 LTRSS —NIZA N Rr YT ) ViFERE 5 2 56 A AtE
DEWEIGTH D, WVR=ULEME LTT T e RE AWM RF~7 1 Diels-Alder
FOGIZOWTIEEZ K OWMEB o 2 DK LT, 7 b a2 AWK NBERRFE > EHT 54
W) % G- 2 2 MRS, 7' SERAERUCE L TH IR B 76] LdsE S v Tunieno 7o, Bl
WHFZER TR LT8R X 5 7 bzt 2 R8T Vv R— VG O BUSHERE D 55 filﬁﬁ
¥EHE L C. Danishefsky =B D k7 2 A X X AL E IS D SREATEMALE 2 LA AT
— D @R~ T v Diels-Alder S& & fENL UTe AUE SOCHE 2 FZ V= U 28 B LT,
RIER & 72 7 A BALEW OHER 2 M2 T BOSRIFOREIC I LTz, SHIZF Ty
RATZ 4 HEBATLHZ LIk, HRAOT b AT A A ~7 7 Diels-Alder iz
ZBHF L7- (Table 1),

Table 1. Substrate Scope of Asymmetric Cu(l)-Catalyzed Hetero-Diels-Alder
Reaction of Ketones

OMe CUOTf (CGHG)l/Z (10 mOI %) Walphos
TBAT (10 mol %) N Ph,oP
)C])\ I\ Walphos (12 mol %) 'O@ PAr,
+ LS. g :
R” R’ Ph3PO (10 mol %) R¥: o @Me
O EtOAc,rt, 120 h R 4:Ar=pPh
2 1b Sl}i (OEt)3 3 5: Ar = 3,5-(CF3),CeH3
Product Walphos Yield ee
R=H 5 80 85
0" R = 4-Me 5 67 78
R = 4-Ph 4 87 76
@‘ O R =4-Vinyl 4 80 74
R=4-F 4 87 70
R R = 2-Napthyl 4 84 70
S
.9 4 41 65
o)

2. $RfIEE AT ) ZxT B U ROARFIBEMIMRIGIC & 5 MEBE R FEEE

RF— BB BRI 02D v TV U TR LD [RE — IR ACRE - BHRBEL.
IR — IRBIERICHHRINE G\ CEBRT 5 2 LN TE D7D, AR T RED T ITAEA b L
HEOEWMEEaEmHETH b, 7o, RUBEINLRCBII v T & Lt%wbli%ﬁﬁ%%m*ﬁﬁ’]
B IR TWD, =/ AT DR AR F AR O B LRAAINBS I, VR = BALIC
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Table 2. Catalytic Enanotioselective Conjugate Boration of
P-Disubstituted Cyclic Enones
(0] CuPFg(CH3CN), (x mol%) (0]
(R,R)-QuinoxP* (1.2x mol%)
t-BuOLi (1.5x mol%)
+ (Pin)BB(Pin) > AR

R (1.5 equiv) DMSO, rt, 12 h B(Pin)
n .
(R,R)-QuinoxP* = CE I
t-Bu’ "
entry substrate X yield (%) ee (%)

1 R=Ph,n=1 5 88 98
2 R =p-MeO-C¢H,, n =1 10 84 93
3 R =p-Me-CgHy, n =1 10 86 95
4 R=p-F-CgHyn=1 5 80 93
5 R =m-MeO-CgH,, n =1 10 83 95
6 R = m-Me-CgHy, h = 1 10 89 98
72 R=Me,n=1 5 91 81
8 R=i-Pr,n=1 10 91 94
9 R=i-Bu,n=1 10 92 85
10 R=Ph,n=0 10 85 98
11 R=i-Bu,n =0 10 94 70
12 R=Ph,n=2 10 99 98

2 NaOt-Bu was used instead of LiOt-Bu.

Thole, BlZIE, BALIZK Y, =T U FAERIROKT & dx /R
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Scheme 1. Synthetically Useful Conversions of the Products and
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Ph
B(Pin)

+ (Pin)BB (Pin) 1-BUOLI (15 mol%), DMF, rt, 6h;

Ph PhCHO, rt, 1.5 h; O,
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Extension to a Catalytic Asymmetric Three-Component Reaction

O

NaBOS’4H20

Ph (eq. 1)

OH
99% (94% ee)

o)
B(OH),

o

THF, H,0, rt, 3h

conc. HCI
EtOH (eq. 2)
o
80 °C,8h 76%
CuPFg(CH3CN), (10 mol%) O OH

(R,R)-QuinoxP* (12 mol%)

H
Ph
= ét'\ (eq. 3)
' Ph

OH

71% (dr=6.5/1) (91% ee)
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