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Abstract

Reaction of (2S,3R,5S,6S)-2-methoxy-3,5-dimethyl-tetrahydro-2H-pyran-6-carbaldehyde (α-8) with MeMgCl gave (6′S)-α-9 as
a single isomer which was converted into (5S,6R)-epoxide (cis-12) by a sequence of reactions involving
tosylation, ring-opening by the reaction with HS(CH2)3SH,
and treatment with NaOMe. When α-8 and
its β-anomer (β-8) respectively
reacted with MeTi(Oi-Pr)3 and
the resulting alcohols were subjected to similar transformation
as above, (5S,6S)-epoxide
(trans-12) was
obtained irrespective of the anomeric configuration. The reaction
of trans-12 with
lithium alkynylaluminates 13a and 13b took place at the position 6 to afford
the corresponding alkynes 14a and 14b.


Key words

stereoselectivity - regioselectivity - chelation
control - non-chelation control - chiral building
block
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1.95-2.08 (m, 3 H, C2-H, C3-Hb, 
-SCH2CH
              2CH2S-),
2.41 (s, 3 H, CH
              3-C6H4-),
2.74-2.92 (m, 4 H, -SCH
              2CH2CH
              2S-), 3.21 (dd,
1 H, C5-H, J
              5,4 = 

              
J
              5,6 = 5.5 Hz), 4.10
(d, 1 H, -SCH2S-, J = 3.2
Hz), 4.75 (dq, 1 H, C6-H), 7.30-7.79 (m, 4 H,
aromatic-H). Anal. Found C: 54.78%, H: 7.22%.
Calcd for C19H30O4S3,
C: 54.51%, H: 7.22%.
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[bookmark: RU11302ST-8][bookmark: RU11302ST-8D]8d (2R,4S,5S,6R)-5,6-epoxy-1-(1,3-dithian-2-yl)-2,4-dimethylheptane
(cis-12). To
a solution of (6S)-11 (187.0
mg, 0.447 mmol) in CH2Cl2 (10 mL) was added NaOMe
(2 M in MeOH, 0.45 mL, 0.9 mmol) at 0 °C and the mixture
was stirred at this temperature for 1.5 h. The reaction was quenched
by the addition of water and CH2Cl2 was added.
The organic layer was separated, dried with MgSO4, and
concentrated. The residue was separated by silica gel column chromatography
(n-hexnane-ethyl acetate = 8:
1) to afford cis-12 as
a syrup (91.2 mg, 78%). [α]D
            20 = +13.0
(c = 0.164 g/100 mL
CHCl3). 1H NMR (500 MHz, CDCl3,
CHCl3 = 7.24 ppm); δ 0.92 (d, 3 H,
C4-Me, J
            4,Me = 6.4
Hz), 1.09 (d, 3 H, C2-Me, J
            2,Me = 6.4
Hz), 1.25 [d, 3 H, CH3-(epoxy), J = 5.6 Hz], 1.38 (m,
1 H, C3-Ha), 1.44-1.50 (m, 1 H, C4-H), 1.76-1.85
(m, 2 H, -SCH2CH
            2CH2S-, C3-Hb),
2.07 (m, 1 H, -SCH
            2CH2CH2S-),
2.20-2.26 (m, 1 H, C2-H), 2.57 (dd, 1 H, C5-H, J
            4,5 = 9.8, J
            5,6 = 4.2 Hz), 2.80-2.88
(m, 4 H, -SCH
            2CH2CH
            2S-), 2.94 (dt,
1 H, C6-H), 4.11 (d, 1 H, C1-H, J
            1,2 = 4.1
Hz). Anal. Found C: 58.55%, H: 9.02%. Calcd for
C12H22OS2, C: 58.49%,
H 9.00%.
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[bookmark: RU11302ST-8][bookmark: RU11302ST-8E]8e Preparation of [2R,3R,5S,6S,6(1R)]-2-methoxy-3,5-dimethyl-6-(1-hydroxyethyl)tetrahydropyran [(6′R)-β-9]. To
a solution of oxalyl chloride (1.73 mL; 20.3 mmol) in CH2Cl2 (20
mL) was added DMSO (2.89 mL, 40.7 mmol) in CH2Cl2 (20
mL) at -78 °C over a period of 30 min. After the mixture
was stirred for 30 min, a solution of (2R,3R,5S,6S)-2-methoxy-3,5-dimethyl-6-(hydroxymethyl)tetrahydro-pyran
(β-7: 1.179 g, 6.77 mmol) in CH2Cl2 (20
mL) was added at -78 °C over a period of 20 min
and the resulting solution was stirred at -78 °C
for 1 h, followed by the addition of triethylamine (14.2 mL, 102
mmol) in CH2Cl2 (20 mL). The mixture was allowed
to warm to 0 °C and the reaction was quenched by the addition
of saturated aqueous NH4Cl. After CH2Cl2 was
added, the organic layer was separated, dried with MgSO4,
concentrated to a small volume, filtered through silica gel, and
concentrated to dryness to afford crude (2R,3R,5S,6S)-2-methoxy-3,5-dimethyl-6-formyltetrahydropyran
(β-8) which was used in the subsequent
step without purification. Thus, the β-8 in THF
(50.5 mL) was added to a solution of MeTi(Oi-Pr)3 [prepared
by the reaction of (i-PrO)3TiCl
(8.51 mL, 33.9 mmol) in 101 mL THF with MeLi (1.04 M in ether; 32.54 mL,
33.85 mmol)] at -30 °C. The resulting
mixture was stirred at 0 °C for 12 h and the reaction was
quenched by the addition of saturated aqueous NH4Cl.
Diluted HCl and ethyl acetate was successively added to the mixture
and the organic layer was separated, dried with MgSO4 and concentrated.
The residue was separated by silica gel column chromatography (n-hexane-ethyl acetate = 4:1)
to afford (6′R)-β-9 as a syrup (690.6 mg, 57%). [α]D
            20 = -49.8
(c = 0.31 g/100 mL
CHCl3). 1H NMR (500 MHz, CDCl3); δ 0.74 (d,
3 H, C5-Me, J
            5,Me = 6.9
Hz), 0.83 (d, 3 H, C3-Me, J
            3,Me = 6.9
Hz), 0.89 (ddd, 1 H, C4-Hax, J
            3,4ax = J
            4ax,5 = J
            4ax,4eq = 13.3 Hz),
1.13 (d, 3 H, CH3-CH(OH)-, J = 6.4 Hz), 1.39 (m, 1 H, C5-H),
1.47 (m, 1 H, C3-H), 1.67 (ddd, 1 H, C4-Heq, J
            3,4eq = J
            4eq,5 = 4.1 Hz),
3.13 (dd, 1 H, C6-H, J = 3.2, J = 10.1 Hz), 3.42 (s, 3 H,
MeO), 3.81 [m, 1 H, CH3-CH(OH)-],
3.87 (d, 1 H, C2-H, J
            2,3 = 8.6
Hz)
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[bookmark: RU11302ST-8][bookmark: RU11302ST-8F]8f Preparation of [2R,3R,5S,6S,6(1R)]-2-methoxy-3,5-dimethyl-6-(1-tosyloxyethyl)tetrahydropyran [(6′R)-β-10].
By a similar procedure used in the tosylation of (6′S)-α-9,
(6′R)-β-9 (690.6
mg, 3.67 mmol) was converted into (6′R)-β-10 (syrup; 1.059 g, yield; 84%). [α] D
            20 = -8
(c = 0.217 g/100 mL
CHCl3). 1H NMR (500 MHz, CDCl3,
CHCl3 = 7.24 ppm); δ 0.75 (d, 3 H,
C5-Me, J
            5,Me = 6.2
Hz), 0.85 (d, 3 H, C3-Me, J
            3,Me = 6.9
Hz), 0.89 (m, 1 H, C4-Hax), 1.24 [d, 3 H, CH3-CH(OTs)-, J = 6.9 Hz], 1.36 (m,
1 H, C5-H), 1.46 (m, 1 H, C3-H), 1.69 (ddd, 1 H, C4-Heq, J
            3,4eq = J
            5,4eq = 4.1 Hz, J
            4ax,4eq = 10.1 Hz),
2.44 (s, 3 H, CH
            3-C6H4-),
3.23 (d, 1 H, C6-H, J = 2.3
Hz, 10.1 Hz), 3.43 (s, 3 H, CH3O), 3.79 (d, 1 H, C2-H, J
            2,3 = 8.7 Hz), 4.73 [m,
1 H, CH3-CH(OTs)-], 7.33-7.80
(m, 4 H, aromatic-H)
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[bookmark: RU11302ST-8][bookmark: RU11302ST-8G]8g (2R,4S,5S,6R)-1-(1,3-dithian-2-yl)-5-hydroxy-2,4-dimethyl-6-O-tosyloxyheptane [(6R)-11].
By the similar procedure used in the conversion of (6′S)-α-10 to
(6R)-11,
(6′R)-β-10 (1.059
g, 3.10 mmol) reacted with 1,3-propanedithiol (12.5 mL, 12.4 mmol)
in the presence of BF3×OEt2 (0.2 mL, 1.9 mmol)
to give (6R)-11 as a
syrup (1.296 g, quant). [α]D
            20 = +18
(c = 0.200 g/100 mL CHCl3). 1H
NMR (500 MHz, CDCl3, CHCl3 = 7.24
ppm); 0.78 (d, 3 H, C4-Me, J
            4,Me = 6.9
Hz), 0.95 (m, 1 H, C3-Ha), 1.04 (d, 3 H, C2-Me, J
            2,Me = 6.4
Hz), 1.19 (d, 3 H, CH3-CH(OTs)-, J = 6.4 Hz), 1.58 (m, 1 H, C4-H),
1.78 (m, 1 H, -SCH2CH
            2CH2S-),
1.95-2.08 (m, 3 H, C2-H, C3-H, -SCH2CH
            2CH2S-),
2.42 (s, 3 H, CH
            3-C6H4-),
2.78-2.92 (m, 4 H, -SCH
            2CH2CH
            2S-), 3.41 (d, 1
H, C5-H, J
            5,6 = 3.2
Hz), 4.11 (d, 1 H, -SCH2S-, J = 3.2 Hz), 4.70 (dq, 1 H,
C6-H), 7.31-7.77 (m, 4 H, aromatic-H). Anal. Found C: 54.54%,
H: 7.23%. Calcd for C19H30O4S3,
C: 54.51%, H: 7.22%.
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[bookmark: RU11302ST-8] (2R,4S,5S,6S)-5,6-epoxy-2-(1,3-dithian-2-yl)-2,4-dimethylheptane
(trans-12).
The title compound was prepared as a syrup from (2R,4S,5S,6R)-1-(1,3-dithian-2-yl)-5-hydroxy-2,4-dimethyl-6-O-tosyloxyheptane [(6R)-11: 1.296
g, 3.10 mmol] by a similar procedure used in the synthesis
of cis-12 in
81% yield. [α]D
            20 = -4.0
(c = 0.244 g/100 mL CHCl3). 1H
NMR, (500 MHz, CDCl3); δ. 0.88 (d, 3 H, C4-Me, J
            4,Me = 6.9 Hz),
1.04 (d, 3 H, C2-Me, J
            2,Me = 6.9 Hz),
1.22 (d, 3 H, CH3-(epoxy), J = 5.0
Hz), 1.35 (m, 1 H, C3-Ha), 1.40 (m, 1 H, C4-H), 1.71-1.81
(m, 2 H, -SCH2CH2 CH2S-,
C3-Hb), 2.02-2.13 (m, 2 H, -SCH2CH2CH2S-,C2-H),
2.38 (dd, 1 H, C5-H, J
            4,5 = 7.3
Hz, J
            5,6 = 2.1 Hz),
2.69 (dq 1 H, C6-H), 2.76-2.87 (m, 4 H, -SCH2CH2CH2S-),
4.07 (d, 1 H, C1-H, J
            1,2 = 3.7
Hz). Anal. Found C: 58.70%, H: 8.94%. Calcd for
C12H22O16S2, C: 58.49%,
H 9.00%
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	[bookmark: RU11302ST-9]9 
             Alexakis A. 
             Jachiet D. 
            Tetrahedron Lett. 
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[bookmark: RU11302ST-5]5  
            
1H NMR (500 MHz,
CDCl3) for 3: δ(ppm)
1.12 (d, C2-Me, J = 9.6
Hz), 1.27 (d, C4-Me, J = 7.7
Hz), 4.25 (d, C5-H, J = 5.5
Hz), 3.80 (dd, C6-Ha, J = 5.6
Hz, 6.9 Hz), and 3.87 (dd, C6-Hb).
[bookmark: RU11302ST-10]10  Yields were not optimized.
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