Scheme 1. Catalytic Asymmetric Cyanosilylation of Ketones Using Sugar-Derived Ligands
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_ Scheme 2. New Synthetic Route to Chiral Ligand
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Figure 1. Prepared Ligands
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Figure 2. Oxybutynin and Analogues
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Table 1. Catalytic Asymmetric Cyanosilylation of Cyclohexyl Phenyl Ketone
Gd(O'Pr)3 (x mol %) Ph.P o
1 (2x mol %) Ph~4,
9 TMSCN (1.2 eq) TMSQ EN O o
OO w0 A
19a 20a 1 HO
(S) entry cat. (x) temp. (°C) time (h) yield (%) ee (%)
12 5 -60 21 96 95
20 1 -60 9 days 39 64
Table 1 3 5 40 15 99 o1
1
4° 1 -40 50 99 85
5¢d 1 -40 40 100 94
a catalyst concentration = 0.075 M, ketone concentration = 1.5 M
5 mol % b catalyst concentration = 0.015 M, ketone concentration = 1.5 M
€ catalyst concentration = 0.075 M, ketone concentration = 7.5 M
-60 d Ketone was added to the dried pre-catalyst. The solvent and TMSCN were then added at -40 °C.
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2 -40 99%
85% ee entry 4 94% ee
Scheme 3. Conversion to the Hydroxy Carboxylic Acid Figure 3. Purification and Ligand Recovery
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Table 2. Catalytic Asymmetric Cyanosilylation of Aryl Cycloalkyl Ketones
; Ph
Gd(O'Pr)3 (5 mol %) ph-P N ©
O 1(10 mol %) TMSQ, CN o} O\\L‘j
TMSCN (1. X
Table 2 R M, R H o
v CHaCH,CN, -40 °C D
19 20 1 HO
19e entry ketone time (h) yield (%) ee (%)
o
1 /@J\O 19b 22 929 04
MeO o)
2 m 19¢ 1 9% 83
F3C o
3 ©)\© 10d 5 99 o4
o
4 ©)\Q 19 64 87 22
(@]
5 @J\D 10f 2 99 97
19e 0
6 m 199 48 97 82
o
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Table 3. Catalytic Asymmetric Strecker Reaction of N-Diphenylphosphinoyl Ketoimines
Ph

) ; o
Gd(0'Pr)3 (x mol %) ph-P
: 11 (2x mol %) HO 0 o
nPPh2 TMSCN (1.5 eq) NG, N-PPh, H o E
rilge  CHCH,CN, -40°C ri g2 D[
22 23 11 HO F
entry substrate cat. (x) time (h)  vyield (%) ee (%)
1 NPOPh R=H (222) 25 24 94 95
2 [ Me R = Cl (22b) 2.5 67 84 89
3 R,[ ] R = Me (22c) 2.5 52 93 98
n-POPh2
|
4° OO Me 22d 25 72 67 94
n-POPh2
5 ©)\/ 22e 10 14 72 85
’\‘I.P(O)th
6 ©/\)\Me 22f 10 5 87 89
N PO)Ph;
7 PP 229 8 65 73 72
Me
n-POPh2
8 \ 22h 5 48 74 51
Me
N-POPh2

9 @/\)‘\Me 22i 5 68 790 83

N PO)Ph2
10 P 22] 5 52 99 88
N "Me !
N PO)Ph,
11 Me 22k 5 67 58 £l

<.

2 |solated yield is after conversion to the corresponding oxazolidone, unless otherwise noted.
b Yield was determined after purification of 23i by column chromatography.
€ CH3CH,CN/CH,Cl, = 4/1 was used as the solvent.

Scheme 4. Conversion of the Products
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