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Acylation reactions continue to be one of the most
emploved reactions for the protection of alcohols. In
particular. protection of algohols into the cormresponding
acetate esters has attracted much attention due to the ease of
preparation and high stability of acetate esters.'™ Acetylation
of alcohols are commonly carried out by the reaction of
alcohols with acetic anhvdride or acid chloride in the
presence of bases such as pyridine’* 4-(dimethylamino)-
pyridine.” and KF-ALOs * It also have been reported that a
number of acids such as p-toluenesulfonic acid® and
montmorillonite clays’ could facilitate the alcohol acetyl-
ations. Much of the recent endeavors have been concentrated
on the system using metal triflates such as TMSOTE®
Sc(OThs.” BiOTH"” Cu(OTH-."! and LiOTf'- for the
efficient acetylation reaction of alcohols. Although. all of the
above mentioned methods has some degree of generality.
most of them have one or more practical drawbacks that
associated with hazardous reagents. long reaction times.
toxic organic solvents. rigorous reaction conditions. and
tedious experimental procedures. Furthermore. some of the
metal triflates are not conumercially available and their
preparation and handling required stringent conditions.
Therefore. development a facile and environment friendly
method for the acetylation of alcohols utilizing inexpensive
and readily available reagent is still quite be desirable.
Pyridinium  p-toluenesulfonate (PPTS) has often been
emploved in the protection of alcohols as tetrahvdropyran
ethers’® and trimethylsily] ethers.!* However. to the best of
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our knowledge. the PPTS promoted acetvlation reaction of
alcohols has been unprecedented.

Microwave irradiation technique has rapidly gained in
popularity as it dramatically accelerates a variety of organic
transformations.’® Especially. microwave-promoted reactions
in conjunction with environmentally benign solvent-free
conditions has attracted fast growing interest as time and
energy saving protocol throughout the organic synthesis.'®
Very recently. an example of microwave-promoted acetyl-
ation of aromatic alcohols has been reported by the reaction
of alcohols with acetic anhydride in the presence of
stoichiometric amount of imidazole for 3 min.!’

As a continuation of our investigations on organic reac-
tions performed under solvent-free microwave irradiation
conditions. we now wish to report our results on rapid and
facile preparation of acetate esters by the reaction of a
variety of alcohols with acetic anhydride utilizing PPTS as a
reaction promoter. Treatment of alcohols with acetic
anhydride (1.5 equiv.) in the presence of PPTS (1.0 equiv)
under microwave irradiation in domestic microwave oven
for 20-120 sec provided the corresponding acetate esters in
very high vields. At the present reaction conditions. the use
of PPTS is found to be crucial for the success of the
reactions. For example. when a mixture of 1-octanol and
acetic anhydride without PPTS was heated under microwave
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Table 1. Acetylation of alcohols under microwave iradiation

Entry R R: Yield (%)
1 Ph H 94
2 4(Me)CeH, H 92
3 4-(CICsH H 93
4 2-NO:)CsH. H 95
5 4-(NO:)CsH, H 92
6  Ph CH: 87
7  PhCH: H 94
8  PhCH:(CH::xCH: H 95
9 PhCH:OCH: H 94

10 PhCH=CH H 95
Il Ph Ph 90
12 PhCO Ph 87
13 #-C:Hys H 92
14 nCHi CH: 93
15 HOCH:CH:OCH; H 90

16 QO*I 92
0 OH
o CLT
O
O
s A %

8]
OH
19 __<:§< 97
20 4 92
HO

“Isolated vields.

irradiation for prolonged reaction tune (3 nun), no detectable
formation of acetylated product was observed as judged by
TLC analysis. To test the scope of this protocol. a variety of
alcohols with different structural features were examined. As
can be seen in the Table 1. all of the reactions studied for the
aromatic and aliphatic alcohols were successfully afforded
the acetvlated products in excellent vields. Primary and
secondary alcohols are acetylated equally well at the present
conditions. By contrast. when the present method was
subjected to a fertiary alcohol. triphenylmethanol. no
reaction was observed and the starting alcohol remained
unaffected. Acetvlation of a dihvdroxy compound. di(ethyl-
ene glycol). under present conditions using twice amounts of
Ac20 and PPTS smoothly gave diacetyvlated product (entry
15). Allylic aleohols could also be acetyvlated cleanly in
highly satisfactory manner (entries 10 and 20). Moreover.
the acetylation of aleohols containing acid-labile function-
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alities successfully gave the corresponding acetate esters in
very high vields (entries 17 and 18), which reflect very low
acidity of the present reaction conditions. These results
coupled with fast reactions clearly demonstrate the practical
advantages of the present new protocol over existing
alternative methods. General experimental procedure is as
follows: An alcohol (1.0 mmol). acetic anhydride (0.153 g,
1.5 mmol), and pyridinium p-toluenesulfonate (0.251 g, 1.0
mmol) were mixed and placed in a 50 mL of glass tube. The
reaction mixture was mserted in an alumina bath inside
household microwave oven and 1rradiated (700 W) 1-6 times
for a period of 20 sec with 10 sec intervals. The reaction
mixture was extracted with dichloromethane (2 X 25 mL)
and washed with saturated aqueous sodium bicamonate
solution (2 X253 mL) and water (40 mL). The dichloro-
methane layver was separated and dried over MgSQ,. The
solvent was evaporated in vacuo to give almost pure product.
Further purification by flash column chromatography (SiO-,
ethyl acetate : hexane = 1 : 3) provided desired acetate ester.

In summary. we have newly found that PPTS can
efficiently mediated the acetvlation of various alcohols with
acetic anhydnide under microwave heating in solvent-free
conditions.

Acknowledgment. We thank the KOSEF (R-01-1999-
000-00036-0) for financial support of this work.

References and Notes

1. Greene. T. W., Wuts. P G. M. Protectve Groups in Organic
Svrthesis. 3rd ed.. Wilev: New York. 1999 pp 150-160.
2. Kocienski. P I. Protecting Groups. Thieme: New York. 1994: pp
22-28.
3. Zhdanov, R. L: Zhenodarova, 8. M. Svnthesis 1975, 222,
4. Hofle. G.: Steghich, V: Vorbruggen, H. Angew Chem., I Ed
1978. 17, 369.
5. Yadav. V. K.: Babu. K. G.. Mittal. M. Tetrahedron 2001, 37. 7047,
6. Cope. A. C.. Heriick. E. C. Org. Svarrh. Coll. 1963. 4. 304.
7. Li. T-S: Li. A-X. J Chem. Soc.. Perkin Trans. 1 1998, 1913,
8. Procopiou, P A: Baugh. S. P D.: Flack. S. S.; Inghs. G. G. A J,
Org Chem. 1998_63. 2342,
9. Ishihara, K.: Kubota, M.: Kurihara, H: Yamamoto, H J Ane
Chent. Sac. 1995, 117.4413.
10. Orita. A.. Tanahashi. C.. Kakuda. A.. Otera. J. dngew: Chem. I,
Ed 2000. 539.2877.
11. Saravanan. P; Singh. V. K. Tewrahedron Letr. 1999. 402611
12. Karimi. B.: Maleki. J. J. Org. Chem. 2003. 68. 4931,
13. Mivashita, N.: Yoshikoshi, Az Grieco. P A. J Org Chem. 1977.
42,3772
14. Pinnick. H. W.: Bal. B. S.: Lajis. N. H Terrahedron Letr. 1978. 9.
4261.
15. Lidstrom. P, Tierney, J.. Wathev. B.: Westman. 1. Terrahedron
2001. 57,9225
16. Varma. R. S. Green Chemisoy 19991 43,
17. Hirose. T.. Kopek. B. G.. Wang. Z.-H.. Yusa. R.. Baldwin. B. W,
Terrahedron Let. 2003, +4. 1831,



