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Abstract

Bisaldolization of aryl alkyl ketones as well as cyclic ketones
with paraformaldehyde in the presence of a catalytic amount of l-proline and low concentration of aqueous
sodium hydroxide has been developed in excellent yields.
Further, these bisaldols are elaborated to the corresponding spirocyclic
dioxanes and novel spirocyclic trioxocanes in the presence of p-toluene sulfonic acid. The structures
and preferred conformations of these eight-membered spirocyclic
1,3,5-trioxocanes are discussed.


Key words

aqueous media - bisaldol - Mannich adduct - Mannich-aldol - 
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[bookmark: RG01609ST-15]15  
            
General Procedure
for the Preparation of Bisaldols 1a-8a (e.g., 2a)
            

A
solution of a-tetralone (1.0 mmol), paraformaldehyde (4.0 mmol),
and l-proline (40 mol%) in H2O
(0.5 mL) was stirred at r.t. for 34 h.
To this added 0.53 M NaOH (0.3 mL) solution slowly. After completion
of the reaction (monitored by TLC) the reaction mixture was extracted
with EtOAc (3 × 4 mL). The combined organic
extracts were washed with distilled H2O (5 × 3
mL), dried over Na2SO4, and removal of the solvent
under reduced pressure furnished the crude product, which was filtered
through SiO2 column (EtOAc-hexane = 1:2,
v/v) to give 2a (96%)
as a white solid; mp 98-99 ˚C. ¹H NMR
(300 MHz, CDCl3): δ = 1.98 (t, J = 6.4 Hz,
2 H), 3.01 (t, J = 6.4
Hz, 2 H), 3.62 (br s, 2 H), 3.71-3.95 (dd, J = 11.3 Hz,
4 H), 6.69 (m, 2 H), 6.84 (d, J = 8.8
Hz, 1 H), 7.97 (d, J = 8.8
Hz, 1 H). ¹³C NMR (75 MHz, CDCl3): δ = 24.9,
26.4, 51.2, 64 (2 C), 126.8, 127.6, 128.9, 131.6, 134.1, 143.8, 203.1.
ESI-MS: m/z (%) = 207
(100) [M + 1]+.
[bookmark: RG01609ST-16]16  
            
General Procedure
for the Preparation of 9-16b (e.g., 10a,b)
            

A
mixture of 2,2-bishydroxymethyl-3,4-dihydro-2H-naphthalen-1-one
(2a, 1.0 mmol), paraformaldehyde (4.0 mmol),
and catalytic amount of PTSA (0.05 equiv) in CH2Cl2 (6
mL) was stirred at ambient temperature for 11 h. After completion
of reaction (monitored by TLC), the reaction mixture was filtered
through sintered funnel. The filtrate was washed with 1% aq
NaHCO3 solution (2 × 2 mL),
followed by H2O (3 × 2 mL),
and dried over anhyd Na2SO4. Removal of the
solvent under vacuum afforded the crude mixture of corresponding
spirocyclic 1,3-dioxane 10a and 1,3,5-trioxocane 10b in quantitative amount. The above mixture
was subjected to Florisil column (EtOAc-hexane = 1:20,
v/v) to give pure products (10a and 10b in a 1:1.2 ratio).
Compound 10a: mp 46-47 ˚C. ¹H
NMR (300 MHz, CDCl3): δ= 2.92 (t, J = 6.9 Hz,
2 H), 3.66 (d, J = 11.6
Hz, 2 H), 3.98-4.07 (dd, J = 11.6
Hz, 2 H), 4.69 (d, J = 5.8
Hz, 2 H), 5.24 (d, J = 5.8
Hz, 2 H), 7.18 (m, 1 H), 7.31 (m, 2 H), 7.63 (d, J = 6.4
Hz, 1 H). ¹³C NMR (75 MHz, CDCl3): δ = 24.8,
27.5, 45.9, 70.6 (2 C), 94.3, 126.8, 127.7, 128.9, 131.7, 133.9, 143.2,
198.1. IR (KBr): 3222, 2361, 1708, 1221, 1165, 762, 667 cm-¹.
ESI-MS: m/z (%) = 219
(77) [M + 1]+.
Compound 10b: oil. ¹H NMR (300
MHz, CDCl3): δ = 2.26 (t, J = 6.4 Hz,
2 H), 3.04 (t, J = 6.4
Hz, 2 H), 3.82-4.21 (dd, J = 12.0
Hz, 4 H), 4.8 (d, J = 6.7
Hz, 2 H), 4.96 (d, J = 6.4 Hz,
2 H), 7.34 (m, 2 H), 7.52 (m, 1 H), 8.03 (d, J = 7.8
Hz, 1 H). ¹³C NMR (75 MHz, CDCl3): δ = 24.8
(2 C), 28.7, 29.6, 49.6, 69.9, 95.9, 126.7, 127.8, 128.7, 131.4,
133.5, 143.2, 199.4. IR (neat): 3027, 2367, 1709, 1217, 1161, 767
cm-¹. ESI-MS: m/z (%) = 249
(100) [M + 1]+.
[bookmark: RG01609ST-19]19  Experimental procedures, characterization
and 1D, 2D NMR spectra are available as supplementary data.
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