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Abstract—In this Letter, an efficient and chemoselective deprotection of aryl- and styrenyldithioketals (acetals) is described. After
being carefully examined, 10% Pd/C and Amberlite 120 in refluxing methanol was found to be an excellent condition for the
chemoselective deprotection of aryl- and styrenyldithioketals (acetals) in good yields. Under this condition, no deprotection and
no reduction of alkyldithioketals (acetals) was observed.
� 2007 Elsevier Ltd. All rights reserved.
S S

Metal, acidic catalyst

O

Dithioketals (acetals), while treated with sodium hy-
dride or n-butyl lithium, as a carbanion source1 or as
protecting group for ketones and aldehydes have been
widely employed in organic synthesis.2 The deprotection
of dithioketals (acetals) to corresponding ketones (alde-
hydes) also played an important role in organic synthe-
sis.3 Researches concerning about deprotecting of
dithioketals (acetals) were variously documented in the
literatures. For example, metal salts like silver(I) salt,4

copper salt,5 mercuric(II) salt;6 and so on7 were reported
for deprotecting purposes. Up to date chemoselective
deprotection of aryldithioketals and allyldithioketals is
paid little attention. Only few procedures such as
Tl(NO3)2Æ3H2O,8a tert-butyl hydroperoxide (TBHP),8b

and o-iodoxybenzoic acid (IBX) in DMSO9 as reagents
were employed to unmask aryldithioketals and ally-
ldithioketals with selectivity. However, some disadvan-
tages, such as low yield, toxicity to earth, and tedious
work-up procedures, commonly existed in those
reported methods. For chemistry interesting, herein,
we like to disclose an easy, efficient and chemoselective
deprotection method for aryl-, and styrenyldithioketals
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(acetals), which has no effect on alkyldithioketals
(acetals). Various metals like Pd–C, Pt–C, and Ni
powder; catalytic acids like acetic acid, toluenesulfonic
acid, BF3Æetherate, and Amberlite IR-120; solvents like
methanol, ethanol, dioxane, and THF are, respectively,
examined for this study. The deprotection of p-hydroxy-
acetophenone-1,3-dithiane used as model reaction
toward various conditions was investigated (Scheme
1). The results are compiled in Table 1.

From the results obtained in Table 1, the condition of
10% Pd–C and TsOHÆH2O in refluxing methanol is the
best one from the evaluation of percentage yield and
reaction time. However, from the environmental con-
cern, instead of 10% Pd/C and TsOHÆH2O, the condition
of 10% Pd/C and Amberlite IR-120 which has good
deprotection results, is environmentally friendly and
HO
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Scheme 1.
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Table 1. The results obtained from the deprotection of 1a (0.17 mmol) with various conditions

Entry Metala Catalystb Solventc Reaction temperature Reaction time (h) Yield (%)

1 10% Pd–C TsOHÆH2O Dioxane Reflux 6 89
EtOH Reflux 7 90
MeOH Reflux 4 92
THF Reflux 39 82

Amberlite IR-120 MeOH Reflux 8 88
HOAc 8 88
BF3Æether MeOH Reflux 23 81

MeOH Reflux 12 84

2 10% Pt–C TsOHÆH2O MeOH Reflux 144 72

3 Ni Amberlite IR-120 MeOH Reflux 36 60

a The amount of metals used in this study is 180 mg for 10% Pd–C, 200 mg for 10% Pt–C, and 900 mg for Ni powder, respectively.
b The amount of acid for this study is 16 mg (0.084 mmol) for TsOHÆH2O, 200 mg for Amberlite, 5.04 mg for HOAc, and five drops for BF3Æether.
c 8 mL for each solvent was used.

Table 2. The deprotection of 1,3-dithiaketals and 1,3-dithiaacetals by 10% Pd–C and Amberlite IR-120 in refluxing methanol10
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a Each 1,3-dithiane, prepared from corresponding ketone (acetal) and 1,3-propanedithiol in the presence of BF3Æetherate in CH3Cl at 0 �C,11c has a
satisfactory spectral data.11
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can be recovered by simple filtration was chosen for this
deprotection of aryl- and styrenyldithioketals (acetals)
studies. Based on this reaction condition, various 1,3-
dithiaketals and 1,3-dithiaacetals for deprotection were
examined, and the results were compiled in Table 2.

From the results of Table 2, 1-aryl-1,3-dithianes (1a–f)
and 2-styryl-1,3-dithianes (1g,h) can be deprotected to
regenerate the corresponding aldehydes and ketones in
70–88% yields. On the other hand, 1-alkyl-1,3-dithianes
(1i,j), which cannot be deprotected even after 48 h
refluxing were observed. In addition, compounds (1k
and 1l), in which 1-aryl and 1-alkyl-1,3-dithianes co-ex-
isted in the same molecules, are subjected to chemoselec-
tive deprotection to give 2k and 2l in 72–73% yields,
respectively. In conclusion, Amberlite IR-120 and 10%
Pd–C in refluxing methanol, which is a new, simple,
mild, and efficient procedure for the chemoselective
deprotection of aryl-, and styrenyldithioketals (acetals)
in yields of 70–88%, but has no effect to alkyldithioke-
tals (acetals) are established.
Supplementary data

Supplementary data associated with this article can be
found, in the online version, at doi:10.1016/j.tetlet.
2007.08.054.
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