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Abstract

Dialkyl acetals containing other functional groups can participate
in stereoselective coupling reactions with chiral titanium enolates.
Such an approach provides the protected γ-amino acid present
in bistramides and FR252921 in a highly efficient manner.
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Preparation of
Methyl Ester 8
            

Neat TiCl4 (0.12 mL, 1.1
mmol) was added dropwise to a solution of ent-1 (217 mg, 1.0 mmol) in CH2Cl2 (8
mL), at 0 ˚C under N2. The yellow suspension
was stirred for 5 min at 0 ˚C, cooled at -78 ˚C,
and a solution of i-Pr2NEt
(0.19 mL, 1.1 mmol) in CH2Cl2 (1 mL) was added.
The dark red enolate solution was stirred for 2 h at -50 ˚C.
Then, 1 M SnCl4 in CH2Cl2 (1.1
mL, 1.1 mmol), followed by acetal i (314
mg, 1.1 mmol) in CH2Cl2 (1 mL), was successively added
dropwise at -78 ˚C. The resulting mixture
was stirred at -78 ˚C for 30 min and
kept at -20 ˚C for 2 h. The reaction was
cooled at -78 ˚C and quenched by the
addition of sat. NH4Cl (8 mL) with vigorous stirring.
The layers were separated. The aqueous layer was re-extracted with
CH2Cl2, and the combined organic extracts
were dried (Na2SO4), filtered, concentrated,
and analyzed by HPLC. A solution of the residue and a crystal of
DMAP in MeOH (8 mL) was stirred for 3.5 h at r.t. under N2,
diluted in Et2O, and washed with 2 M NaOH, 2 M HCl, sat.
NaHCO3, and brine. The organic layer was dried (Na2SO4),
filtered, and concentrated. Purification of the resultant oil through
a pad of SiO2 (CH2Cl2) afforded
141 mg (0.38 mmol, 77% yield) of methyl ester 8. Colorless oil. R
            
              f
             = 0.2 (CH2Cl2). [α]D +16.1
(c 0.95, CHCl3). IR (film): ν = 2948,
1773, 1715, 1395, 1196, 1071 cm-¹. ¹H
NMR (400 MHz, CDCl3): δ = 7.79-7.76
(2 H, m, ArH), 7.71-7.67 (2
H, m, ArH), 7.31-7.04 (5 H,
m, ArH), 4.57 (1 H, d, J = 11.3
Hz, PhCH
            xHy), 4.52
(1 H, d, J = 11.3 Hz,
PhCHx
            H
            y), 4.01
(1 H, ddd, J = 7.3,
5.8, 4.5 Hz, CHOBn), 3.91-3.82
(2 H, m, CH
            2N), 3.65 (3 H,
s, OCH
            3), 2.85-2.76
(1 H, m, COCHCH3), 1.33 (3
H, d, J = 7.0
Hz, COCHCH
            3). ¹³C
NMR (100.6 MHz, CDCl3): δ = 174.6 (C), 168.2
(C), 137.7 (C), 133.8 (CH), 132.0 (C), 128.1 (2 × CH), 127.5
(CH), 123.2 (CH), 78.3 (CH), 72.7 (CH2), 51.8 (CH3), 42.7
(CH), 38.3 (CH2), 12.6 (CH3). ESI-HRMS: m/z calcd for C21H22NO5 [M + H]+:
368.1492; found: 368.1488.
[bookmark: RD20208ST-17]17  
            
Selected Data
for Methyl Ester 11
            

[α]D +34.6
(c 1.3, CHCl3). IR (film): ν = 2950,
2101, 1737, 1455, 1285, 1262, 1197, 1172, 1098, 1065 cm-¹. ¹H
NMR (400 MHz, CDCl3): δ = 7.38-7.25
(5 H, m, ArH), 4.65 (1 H, d, J = 11.3 Hz,
PhCH
            xHy), 4.57
(1 H, d, J = 11.3
Hz, PhCHx
            H
            y), 3.83
(1 H, ddd, J = 7.5,
5.7, 3.2 Hz, CHOBn), 3.68 (3 H, s, OCH
            3), 3.44 (1 H, dd, J = 13.2,
3.2 Hz, CH
            xHyN3),
3.30 (1 H, dd, J = 13.2,
5.7 Hz, CHx
            H
            yN3),
2.92-2.84 (1 H, m, COCHCH3),
1.13 (3 H, d, J = 7.1
Hz, COCHCH
            3). ¹³C
NMR (100.6 MHz, CDCl3): δ = 174.6 (C), 137.6
(C), 128.4 (CH), 127.9 (CH), 127.8 (CH), 79.9 (CH), 72.8 (CH2),
51.8 (CH3), 51.2 (CH2), 42.0 (CH), 12.7 (CH3). ESI-HRMS: m/z calcd for C13H17N3NaO3 [M + Na]+: 286.1162;
found: 286.1174.
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