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A Facile and Efficient Procedure for the
Transdithioacetalization of 1,1-Diacetates
Using POCl3;-Montmorillonite as Catalyst

Tong-Shou Jin,* Guang Sun, Yan-Wei Li, and Tong-Shuang Li

Department of Chemistry, College of Chemistry and Environmental
Science, Hebei University, Baoding, P.R.China

ABSTRACT

A rapid and efficient method for the transdithioacetalization of 1,1-
diacetates with 1,2-dithioglycol was described in good to excellent
yield catalyzed by POCl;-montmorillonite.

Key Words: Transdithioacetalization; 1,1-Diacetates; POCl3-montmor-
illonite; Thioacetals.

Protection of carbonyl groups as thioacetals are quite often a necessary
requirement in the synthesis of multiple functional organic molecules.
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Thioacetals are quite stable toward a wide variety of reagents and are also
useful in organic synthesis as acyl carbanion equivalents in C—C bond
forming reactions. Moreover, S,S-acetals could be used as intermediates for
the conversion of the carbonyl function to parent hydrocarbons.”®! In the litera-
ture, several types of lewis acid"*~® catalysts were introduced previously for
the preparation of thioacetals from carbonyl compounds. Mixed reagent
systems'®~'?! have also been developed for the formation of thioacetals. As
a faster and cleaner reaction compared with thioacetalization of cabonyl com-
pounds, transthioacetalization of acetals is a useful transformation for the
preparation of S,S-acetals that have been reported in the literature.!*
However, many of these reported methods require long reaction times, stoi-
chiometric use of expensive and hazardous reagent and lack general applica-
bility. After a literature survey, we found that the transthioacetalization of
1,1-diacetate has also been reported,['4] but only a few kinds of diacetates
are studied. In this article, we have introduced POCIl;-mont as an efficient
catalyst for the transthioacetalization of 1,1-diacetates (Scheme. 1).

When various types of aromatic 1,1-diacetates 1 are heated with 1,2-
dithioglycol 2 in refluxing dichloromethane or at room temperature in the
presence of POCI;-mont, the corresponding dithiolanes 3 are obtained in
good to excellent yield. The result is summarized in Table 1.

From Table 1, we found that 1,1-diacetates of benzaldehyde and cinna-
maldehyde and with electron-donating groups (la, 1g, 1b, 1¢, and 1j) were
easily converted to the corresponding dithiolanes at room temperature in
the presence of POCIl;-mont. Howerery, 1,1,-diacetates with electron-
withdrawing group (1d, 1e, 1f, 1h, and 1i) take longer reaction time at room
temperature; therefore, complete conversion of the reactions need in refluxing
temperature. For example, the transthioacetalization of 1f need 45 min in
dichloromethane at room temperature under catalyst of POCl;-mont and
give the corresponding yield 83%, when it is proceeded in refluxing CH,Cl,
only need 15 min and the yield is 90% (as shown in Table 1). It is pointed
out that 1h and 1i provide poor conversion rate (<40%) at room temperature
for the time 2 hr, whereas over 72% yield were obtained in refluxing CH,Cl,
for 60 min, possibly due to the strong electron withdrawing nitro substituent.

In summary, we have developed a facile and efficient procedure for the
transthioacetalization of 1,1-diacetates with 1,2-dithiaglycol under the catalyst

HS POCI3-Mont S
RCH(OAC); + :\ ~ RCE :] + 2CH;COOH
HS CH,Cly, r.t. or reflux S
1 2 3

Scheme 1.
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of POCl5-mont. For this method has operational simplicity, high yield, short
reaction time and using a reusable catalyst.

EXPERIMENTAL

The POCI3-mont catalyst was obtained by mixing POCl; and montmoril-
lonite clays in CH,Cl, then solvent was removed under reduced pressure and
finally stored in desiccator until use. The products were characterized by
"H NMR spectra and comparison of their melting or boiling points with
literature values.

General Procedure for the Transthioacetalization
of 1,1-Diacetate

A mixture of 1,1-diacetate 1. (2.00 mmol, synthesized as described
previously'"*"), HSCH,CH,SH (2.4 mmol), CH,Cl, (8 mL), and POCl;-mont
(150 mg) was stirred in refluxing CH,Cl, or at room temperature for the
time indicated in Table 1. The reaction was monitored by TLC. After
completion of the reaction, CH,CI, (1I0mL) was added to the reaction
mixture and the POCl;-mont was filtered off. The catalyst was washed with
CH,Cl, (2 x 8mL); after that, the filtrate was washed with 5% HCI
(15mL), 5% NaHCO; (15mL) and brine (2 x 15mL) successively and
dried with MgSO,. The solvent was evaporated under reduced pressure, and
residue was chromatographed on silica gel (petroleum-ether as eluent) to
give the corresponding dithiolanes 3 (Table 1). "H NMR spectra were deter-
mined in D-chloroform solution on a FT-NMR Bruker 300 (300 MHz), and
reported in 6 ppm using tetramethylsilane as the standard.

4-MeOCcH4CH(SCH,), 3c
Oy 3.30-3.45 [4H, m, 4-CH5;0C¢H4CH (SCH,),], 3.80[3H, s, 4-CH30Cs.

H,CH(SCH,),], 5.60[1H, s, 4-CH;0C4H,CH(SCH,)2], 6.87-7.47[4H, m,
4-CH;0CH,CH(SCH>),].

4-CIC¢H,CH(SCH,), 3d

i, 3.30-3.60 [4H, m, 4-CIC¢H,CH(SCH,),], 5.60[1Hs, 4-CIC¢H,CH
(SCH,),], 7.30-7.50 [4H, m, 4-CIC4H,CH (SCH,),].
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PhCH=CHCH(SCH,), 3g

8y 3.22-3.42 [4H, m, C4HsCH=CHCH (SCH,),], 5.22 [1H, d, C¢Hs.
CH=CHCH(SCH,),], 6.15-6.22[1H, dd, C¢HsCH=CHCH (SCH,),],
6.52[1H, d, CqHsCH=CHCH (SCH,),], 7.22-7.46 [5H, m, CgHs
CH=CHCH (SCH>)s].

4-O,NCcH,CH(SCH;), 3h

813.35-3.60 [4H, m, 4-NO,C¢H,CH (SCH,),], 5.60 [IH, s,
4-NO,CgH,CH (SCH,),], 7.67—8.15 [4H, m, 4-NO,CqH,CH (SCH,)s].

ACKNOWLEDGMENTS

The project was supported by National Natural Science Foundation of
China (29872011 and 29572039), Educational Ministry of China, Educational
Department of Hebei Province (990104), Science and Technology Commis-
sion of Hebei Province.

REFERENCES

1. Greene, T.W.; Wuts, P.G.M. Protective Groups in Organic Synthesis, 2nd
ed.; Wiley: New York, 1991; 178.

2. Bulman Page, P.C.; Van Niel, M.B.; Prodger, J.C. Tetrahedron report

number 266 (synthetic uses of the 1,3-dithiane grouping from 1977 to

1988). Tetrahedron 1989, 45, 7643.

Pettit, G.R.; Van Tamelen, E.E. Org. React. 1962, 12, 356.

4. Evans, D.A.; Truesdale, L.K.; Grimm, K.G.; Nesbitt, S.L. Thiosilanes, a
promising class of selective carbonyl protection. J. Am. Chem. Soc. 1977,
99, 5009.

5. Fieser, L.E. Preparation of ethylenethioketals. J. Am. Chem. Soc. 1954,
76, 19-45.

6. Garlaschelli, L.; Vidari, G. Anhydrous lanthanum trichloride, a mild and
convenient reagent for thioacetalization. Tetrahedron Lett. 1990, 31,
5815.

7. Ku, B.; Oh, D.Y. Tetrachlorosilane catalyzed dithioacetalization. Synth.
Commun. 1989, 19, 433.

8. Patney, H.K.; Margan, S. Zirconium (IV) chloride-silica catalysed thioa-
cetalisation of carbonyl compounds. Tetrahedron Lett. 1996, 37, 4621.

(O]



Downloaded by [Stony Brook University] at 17:53 17 October 2014

4110 Jin et al.

9.

10.

11.

12.

13.

14.

15.

Evans, D.A.; Grimm, K.G.; Truesdale, L.K. Methylthiotrimethylsilane, a
versatile reagent for thioketalization under neutral conditions. J. Am.
Chem. Soc. 1975, 97, 3229.

Kamitori, Y.; Hojo, M.; Masuda, R.; Kimura, T.; Yoshida, T. Selective
protection of carbonyl compounds, silica gel treated with thionyl chloride
as an effective catalyst for thioacetalization. J. Org. Chem. 1986, 51,
1427.

Kakimoto, M.; Seri, T.; Imai, Y. Synthesis of dithioacetals from carbonyl
compounds and thiol in the presence of polyphosphoric acid trimethylsilyl
ester (PPSE). Synthesis 1987, 164.

Kamal, A.; Chouhan, G. Mild and efficient chemoselective protection
of aldehydes as dithioacetals employing N-bromosuccinimide. Synlett
2002, 474.

(a) Tani, H.; Masumoto, K.; Inamasu, T.; Suzuki, H. Tellurium tetra-
chloride as a mild and efficient catalyst for dithioacetalization. Tetrahe-
dron Lett. 1991, 32, 2039; (b) Jnaneshwara, G.; Barhate, K.N.;
Sudalai, B.A.; Deshpande, V.H.; Wakharkar, R.D.; Gajare, A.S.;
Shingare, M.S.; Sukuamar, R. Transdithioacetalizatian of acetals,
ketals, oximes, enamines and tosylhydrazones catalysed by natural kaoli-
nitic clay. J. Chem. Soc., Perkin Trans. 1998, 7, 965.

Firouzabadi, H.; Iranpoor, N.; Hazarkhani, H. Iodine catalyzes efficient
and chemoselective thioacetalization of carbonyl functions, transthio-
acetalization of O,0-and S,0-acetals and acylals. J. Org. Chem. 2001,
66, 75217.

Jin, T.S.; Sun, G.; Li, Y.W.; Li, T.S. An efficient and convenient
procedure for the preparation of 1,1-diacetals from aldehydes catalyzed
by H,NSO3H. Green Chem. 2002, 4, 255.

Received in the UK July 29, 2004



