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Abstmct: Anhydmus cobalt(B) bromide dispersed on silica gel has heen shown to be a very efficient reagent system for 
thioacetalisation of a variety of akiehydes and ketones at room temperature. 

In view of the tremendous versatility of thioacetals in organic synthesis as carbonyl protecting 

groups’, a wide variety of methods have been developed for their preparation. These thioacetals have also 

been used as an acyl carbanion equivalents2 and as intermediite for the conversion of carbonyl function to 

parent hydrocarbon3. They are generally obtain ed by protic acid or Lewis acid catalysed condensation of 

carbonyl compounds with thiols l. However, many of the recent@ developed reagents for thioacetalisation 

even suffer from harsh conditions, expensive reagents and poor yiekls when applied to less reactive ammatic 

ketones. Thus, the development of more efficient reagents is still actively pursued by synthetic chemists. 

Supported reagents are playing an increasingly important role in organic syntbesis5*6. We report here 

that anhydmus cobalt0 bromide dispersed on silica ge17*8 is a very efficient reagent for thioacetalisation of a 

variety of aldehydes and ketones under mild conditions. Both reaction conditiohs and work-up procedure are 

very simple and convenient. When a mixture of carbonyl compound, 1,2ethanedithiol in dry 

dichloromethsne is treated with anhydrous cobalt@) bromide-silica reagent at room temperature, the. reaction 

proceeds smoothly and excellent yields of dithioacetals are obtained (see Table 1). The superiority of cobalt 

bromide-silica reagent is clearly demonstrated in that the less reactive aromatic ketones also reacted at room 

temperature and gave the corresponding dithioacetals in high yields (Table 1, Entries 14-17). The efficiency 

of the anhydrous cobalt(I1) bromide-silica reagent may presumably be attributed to its strong afliiity for 

carbonyl oxygen, large surface area and its ability to act as a water scavenger. It is worth noting that in the 

absence of silica gel tbioacetalisation of 2-heptauone proceeded to the extent of ca. 80% even after 7h period 

(vs 100% conversion in 30 min, Table 1: Entry 11). In conclusion, the present method9 provides an excellent 

alternative to the existing methods for tbioacetalisation of carbonyl compounds rapidly, with the added 

advantage that the reaction conditions are mild (rt) and simple, last but not least, the reaction is efficient for 

less reactive aromatic ketones. 

General Procedure: To a stir& solution of carbonyl compound (10 mmol) and 1.2-etbanexWhiol(12 

mmol, unless stated otherwise) in anhydrous dichloromethane (25 mL) was added anhydrous cobalt(B) 

bromide-silica reagent (2.0-6.0 g, equiv. to 2-6 mtnol of CoBq, see Table 1) at room temperature. The 

reaction mixture turns from bluish-green to dark in colour as the reaction proceeds further. When the 
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reaction was complete, as followed by GIL?, IR and NMR spectroscopy, it was quenched with 2M NaOH 

(2mL). solid Na$04 (5g). After removal of silica by filtration the dichloromethane layer was washed with 

2M NaOH (2 x 15 rnL), water (15 mL) and dried (NazSO4). Evaporation of the solvent under reduced 

pressure gave the crude product which was purified by chrcmatogmphy over neutral alumina, 

Tahle 1. , Anhydrous CoBr&ilica Promo 
Substrate 

I Thioacetalisatio 
CoBrz-SiO2 (g) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

a) Yiel 

3f Carbonyl Compoul 
l,3-Dithiolanes~b 

yield(%) 
2 99 
2 87 
2 98 
2 99 
2 99 
2 89 
2 99 
2 99 
3 97 
4 99 
4 98 
4 92 
4 99 
6 99 
6 98 
6 99 
6 99 

92= 
zl and .qmxral data; b) Purity 2 98% by GLC: 

1,2-ethanedithiol used; d) 30 mmole ti 1,2-ethanedithiol used; e) 96 conversion by GLC. 

Cyclohexanealdehyde 
Octanal 
p-Methoxybenzaldehyde 
Benzaldehyde 
p-Chlorobenzaldehyde 
Cinnamaldehyde 
Cyclohexanone 
Cyclopentanone 
2-Octanone 
ZHexanone 
2-Heptanone 
ZAdamantanone 
3-Pentanone 
Acetophenone 
1.3-Diphenyl-2-propanone 
9-Fluorenone 
Benwphenone 
Camphor 
>f isolated product charac&sed by ph: 

I 

Reaction 
time 
3min 
3min 

15 milI 
1omin 
12rnin 
1onlin 
17 min 
45rnin 
4onlin 
2olrlin 
3onlin 
lOInin 
3Omin 
75 min 

3h 
3.5 h 
4 hC 

24 h* 
!O mmol of 
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The cobalt(U) bromide-silica reagent was prepared by mechanically shaking chmmatographic grade silica 
gel (5Og) (230400 mesh, dried overnight 1Dooc) and powdered anhydrous cobalt(lI) bmmide (14g) for 
24 hr. The bluish-green powder obtained was stable for months without losing its activity significantly. 
A pSminq investigation into the thioacetalisation of a$-unsaturated ketones using this reagent, 
however, gave only complex mixtures and no significant amount of dithioacetal was detected. 
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