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Figure 1. Strategy to prepare stable Ga-complex —linked-BINOL—
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Scheme 1. Direct Aldol and Michael Reaction with Optimized Et,Zn/linked-BINOL = 4/1 with MS 4A System.

Aldol Reaction x = 0.25 mol %:
cat. Et,Zn (4x mol %) OH O OMe 18h y. 90%

(S,S)-linked-BINOL H o 5
ph~CHO & H \(5 (xmol %) Ph/\/\)‘\© syn/anti = 89/11, 96% ee (syn)

THF, MS 3A, 20 °C, 36 h OH x=0.1mol %:
(1.1 equiv) 36 h, y. 84%
syn/anti = 89/11, 92% ee (syn)
cat. Et;Zn (1 mol %)

CHO O OMe (S,S)-linked-BINOL OH O OMe
U (0.25 mol %) : y. 96% (53.7 g scale)
+ H i= )
on THF, MS 3A, 20 °C, 18 h o syn/anti = 98/2, 94% ee (syn)
(1.1 equiv)
Michael Reaction
o ome E;ZT (:deé)l"\‘l%o)l- o O oOMe X=0.02mol%:
o (S, )&nm%%) 12 h,y. 90%, 91% ee
)1\7 + | = THE 1t : x =0.01 mol %:
oH U ; OH 28 h, y. 78%, 89% ee
(1.1 equiv)

Scheme 2. Direct Aldol and Michael Reaction with 2-Hydroxy-2'methoxy-propiophenone.

O OMe EtoZn (20 mol %) [e} O OMe
o (S,S)-linked-BINOL (5 mol %) yield: 78-95%
Ra)]\/ + THF, rt, 12-24 h 93% ee: 90-96%
OH OH
(5 equiv) tetra-substituted
O OMe Et,Zn (20 mol %) OH O OMe y. 72-97%
RCHO + (S,S)-linked-BINOL (5 mol %) yn/ann 59/41-71/29
OH MS 3A, THF, —20 °C sy;1 gg—g%o ee
rac. 5 equiv syn-selective antt: o ee
O OMe EtQZn (40 mol %) OH O OMe y. 56-82%
RCHO + N (S,S)-sulfur-linked-BINOL (10 mol %) syn/anti = 41/59-35/65
| MS 3A. THF, —20 °C syn: 46-60% ee
OH .~ o anti: 86-93% ee
rac. 5 equiv anti-selective
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