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Abstract

An efficient four-step synthesis (requiring no purification)
of Boc-protected 4,4′-dipiperidinyl ethers is described.
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Sodium
hydride (20.88 g) was suspended in DMSO (600 mL) under argon and
4-chloropyridine hydrochloride (31.0 g), suspended in DMSO (150
mL), was added slowly over 45 min. The reaction was then stirred
for 10 min, and 5 (35 g), dissolved in
DMSO (150 mL), was added over 15 min. The reaction was stirred at
r.t. overnight. Saturated NaHCO3 solution (150 mL) was
then added slowly and the reaction stirred for 20 min. The mixture
was evaporated to a minimum, redissolved in EtOAc (600 mL), and
washed with sat. NaHCO3 (150 mL) and H2O (150
mL), followed by H2O (5 × 250
mL). The organic layer was then dried (MgSO4). The solution
was filtered and evaporated to give a yellow solid, which was triturated
with hexane and then dried at 50 ˚C overnight
to give 6 as a pale yellow solid (38.0
g). MS (ES+): m/z = 279 [MH+]. ¹H
NMR (400 MHz, CDCl3): δ = 8.43 (2 H,
d, J = 4.8
Hz), 6.87 (2 H, d, J = 4.8
Hz), 4.57 (1 H, m), 3.68 (2 H, m), 3.37 (2 H, m), 1.90 (2 H, m),
1.78 (2 H, m), 1.47 (9 H, s).
Compound 6 (37.5g)
was dissolved in CH2Cl2 (400 mL). Benzyl bromide
(32.26 mL) was added, and the reaction was stirred at r.t. for 4
h. The solvent was removed in vacuo, and the crude residue was redissolved
in a minimum quantity of CH2Cl2. Diethyl ether
was added to the stirred CH2Cl2 solution until
the product precipitated. The pale pink solid was isolated by filtration
and dried at 50 ˚C under high vacuum overnight
to give 10 (60.0 g) as a pink solid. MS (ES+): m/z = 369 [M+]. ¹H
NMR (400 MHz, CDCl3): δ = 9.20 (2 H,
d, J = 7.5
Hz), 7.58 (2 H, m), 7.50 (2 H, d, J = 7.5 Hz),
7.41 (3 H, m), 6.04 (2 H, s), 5.00 (1 H, m), 3.71 (2 H, m), 3.38
(2 H, m), 2.03 (2 H, m), 1.74 (2 H, m), 1.47 (9 H, s).
Compound 10 (55.2 g) was stirred in MeOH (300 mL)
under argon at 0 ˚C and NaBH4 (pellets,
9.3 g) was added portionwise over 1 h. The reaction was allowed
to warm to r.t. for a further 90 min, and then acetone (50 mL) was
added. The reaction was stirred for 1 h. The solvent was evaporated and
residue partitioned between sat. aq NaHCO3 solution and
EtOAc (200 mL of each). The aqueous phase was separated and re-extracted
with EtOAc (3 × 100 mL). The combined
organics were dried over MgSO4 with activated charcoal
added, filtered, and evaporated to give the enol ether as a yellow-to-pink
oil (40.6 g).
The crude oil (59.2 g) was dissolved in MeOH
(900 mL) and ammonium formate (100.2 g) was added followed by 10% Pd/C
(paste, 30 g). The reaction was heated to 60 ˚C
(bath temperature, when internal temperature achieved 30 ˚C effervescence
was observed), maintained at 55 ˚C for 1.5 h. The
reaction was filtered and concentrated. The residue was re-dissolved
in EtOAc (1 L) and washed with sat. K2CO3 solution
(3 × 400 mL), dried (MgSO4),
and evaporated to give an oil which crystallized on standing to
give 11 as a white solid (39.0 g). MS (ES+): m/z = 285 [MH+]. ¹H
NMR (400 MHz, CDCl3): δ = 3.79 (2 H,
m), 3.65-3.38 (2 H, m), 3.06 (4 H, m), 2.60 (2 H, m), 1.91-1.67
(4 H, m), 1.59-1.31 (13 H, m).
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