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Abstract

A new class of axially chiral bipyridine N,N′-oxides with bis(tetrahydroisoquinoline)
framework were tested as catalysts in the reaction of aliphatic
aldehydes with allyl(trichloro)silane to afford homoallylic alcohols.
The course of the reaction, that is, the catalytic activity as well
as enantioselectivity, is strongly dependent on the solvent used.
The products were obtained in good yields and up to 68% ee
in chloroform.
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for Catalytic Allylation of Aliphatic Aldehydes with Allyl(trichloro)silane
            

To
a solution of 1 (0.01 mmol) in a solvent
(2 mL) were added aldehyde (1 mmol) and di(isopropyl)ethylamine
(155 mg, 208 µL, 1.2 mmol). The temperature was adjusted
to either -40 ˚C, -50 ˚C, -55 ˚C,
or -78 ˚C before addition of allyl(trichloro)silane
(210 mg, 170 µL, 1.2 mmol) and the reaction mixture was
stirred for 1-24 h. Then it was quenched with sat. aq NaHCO3 (2
mL), the organic layer separated and dried over MgSO4.
Yields and ee of homoallylalcohols 3a-c were determined by GC (HP-Chiral β,
30 m × 0.25 mm, oven: 70 ˚C,
then 0.5 ˚C/min to 170 ˚C, flow:
1.5 mL/min), ees of 3d-f were determined by ¹9F
NMR of the corresponding esters derived from (S)-Mosher
acid chloride. All homoallylalcohols are known compounds and the
spectral properties of 3a,¹³ 3b,¹4 3c,¹5 3d,¹6 3e,¹6 and 3f
            ¹³ were
in accordance with the previously reported values. The configuration
of the major enantiomer for 3a,¹³,¹7 3b,¹8 3c,¹8 and 3f
            ¹9 was based on comparison
with known optical properties.
[bookmark: RG27308ST-20]20  
            
Catalysis by (
            R
            ,
            S
            ,
            R
            )-1c
            

Aldehyde 2a in CHCl3 at -40 ˚C:
(R)-(+)-3a, [α]D +5.71
(c 0.005, CH2Cl2), [t
            R (S) = 68.10
min, t
            
              R
             (R) = 68.69 min), 68% ee
(77% yield).
Aldehyde 2b in
CHCl3 at -40 ˚C: (S)-(-)-3b, [α]D -3.00
(c 0.005, CHCl3), (t
            
              R
             (R) = 32.62 min, t
            
              R
             (S) = 33.22 min), 56% ee
(84% yield).
Aldehyde 2c in
CHCl3 at -40 ˚C: (S)-(-)-3c, [α]D -2.50 
(c 0.005, CH2Cl2),
(t
            
              R
             (S) = 65.92 min, t
            
              R
             (R) = 67.30 min), 64% ee
(79% yield).
Aldehyde 2d in
CHCl3 at -40 ˚C: (R)-(-)-1-cyclopentyl-but-3-en-1-ol
(3d), [α]D -3.33
(c 0.005, CH2Cl2),
68% ee (91%, yield; absolute configuration was
estimated by comparison of properties with analogical compounds).
Aldehyde 2e in CHCl3 at -40 ˚C:
(R)-(-)-1-cyclopropyl-but-3-en-1-ol
(3e), [α]D -2.50˚ (c 0.005, CH2Cl2),
42% ee (90% yield; absolute configuration was
estimated by comparison of properties with analogical compounds).
Aldehyde 2f in CHCl3 at -40 ˚C:
(S)-(-)-1-tert-butyl-but-3-en-1-ol
(3f), [α]D -3.33
(c 0.005, C6H6),
22% ee (10% yield).
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