
This article was downloaded by: [130.108.121.217]
On: 07 October 2014, At: 04:23
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number:
1072954 Registered office: Mortimer House, 37-41 Mortimer Street,
London W1T 3JH, UK

Synthetic Communications:
An International Journal
for Rapid Communication of
Synthetic Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Ru(III) Catalyses the
Conversion of Epoxides to
1,3-Dioxolanes
N. Iranpoor a & F. Kazemi a
a Chemistry Department , College of Sciences,
Shiraz University , Shiraz, 71454, Iran
Published online: 23 Aug 2006.

To cite this article: N. Iranpoor & F. Kazemi (1998) Ru(III) Catalyses the
Conversion of Epoxides to 1,3-Dioxolanes, Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry,
28:17, 3189-3193, DOI: 10.1080/00397919808004420

To link to this article:  http://dx.doi.org/10.1080/00397919808004420

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all
the information (the “Content”) contained in the publications on our
platform. However, Taylor & Francis, our agents, and our licensors
make no representations or warranties whatsoever as to the accuracy,
completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of
the authors, and are not the views of or endorsed by Taylor & Francis.
The accuracy of the Content should not be relied upon and should be
independently verified with primary sources of information. Taylor and
Francis shall not be liable for any losses, actions, claims, proceedings,

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919808004420
http://dx.doi.org/10.1080/00397919808004420


demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in
relation to or arising out of the use of the Content.

This article may be used for research, teaching, and private study
purposes. Any substantial or systematic reproduction, redistribution,
reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access
and use can be found at http://www.tandfonline.com/page/terms-and-
conditions

D
ow

nl
oa

de
d 

by
 [

13
0.

10
8.

12
1.

21
7]

 a
t 0

4:
23

 0
7 

O
ct

ob
er

 2
01

4 

http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 28(17), 3189-3193 (1998) 

Ru(1II) CATALYSES THE CONVERSION OF 

EPOXIDES TO 1,3-DIOXOLANES. 

N. Iranpoor', F. Kazemi 

Chemistry Department, College of Sciences, Shiraz University, Shiraz 7 1454, Iran 

Abstract: Anhydrous RuClj catalyses the eflcient reaction of epoxides with acetone 
to give the corresponding 1,3-dioxolanes in high yields. 

1,3-dioxolanes are widely used protecting groups for diols1,2 with special 

interest in carbohydrates and steroid chemistry. In addition, they are very suitable 

derivatives of diols for GC, GLC and mass spectrometry.' Direct conversion of an 

epoxides to 1,3-dioxolane instead of adding water to form diol with subsequent 

elimination in the presence of acetone has been studied with only a few reagents. 

Among these reagents, anhydrous copper sulfate3 has been reported to produce the 

dioxolanes, but the reported yields on the bases of glc analysis in most cases are low 

* To whom correspondence should be addressed. 
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3190 IRANPOOR AND KAZEMI 

with relatively long reaction times. The use of KSF clay4', HBF:b and some Lewis 

acids has been studied for this transformation. Most of these Lewis acids failed to 

give the desired product.5p6. Among Lewis acids, BFj.OEt2 has been successfully 

used for conversion of different types of carbonyl compounds to their corresponding 

1,3-dioxaIone derivatives with only ethylene and propylene oxides7 In the course of 

our studies on catalytic reactions of Ru(III), epoxides and SCN ion', we observed 

that Ru(1II) as anhydrous RuC13 can catalyse the efficient reaction of epoxides with 

acetone to give their corresponding 1,3-dioxalone in high yields. Epoxides with both 

electron releasing and withdrawing groups were reacted with 0.2 molar equivalents 

of anhydrous RuC13 in refluxing acetone for 1.5-4h. The products were isolated in 

86-91% yields (Scheme). 

85-91 016 

scheme 

The results obtained from these observations are shown in the Table. In conclusion 

this catalytic method can be applied for conversion of different classes of epoxides 

to their corresponding 1,3-dioxalanes. High yields of the reactions, simple work up 

and mild reaction conditions make this procedure a useful method for this 

transformation. 

D
ow

nl
oa

de
d 

by
 [

13
0.

10
8.

12
1.

21
7]

 a
t 0

4:
23

 0
7 

O
ct

ob
er

 2
01

4 



EPOXIDES TO 1,3-DIOXOLANES 3191 

Table 1. Formation of acetonides fromepoxirks in refluxing acetone in the pesence 
of 0.2 mdar e@dents of anhydrous W 3  

EntW Epoide Reaction Yield Product I’ 

1 pht7 0 

2 
0 

0 - n  0 
-4 
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5 H O - i 7  
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6 0 

7 c) 0 

8 Q 0 
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1,s 

I .5 

2 

90 

87 

86 

91 

89 

87 

88 

87 

CH3 axyph 

- 

CCandysis shoHs100% conwrsion but yieldrefers toisdatedpo&ict. 

11 The pducts  Here identifiedty comparison with authentic samples. 

Experimental: Products were characterised by comparison of their physical data IR,  

NMR and mass spectra with those prepared accordance with literature procedures 

Infrared spectra were recorded on a Perkin Elmer 781 spectrometer. NMR spectra 

were recorded on a Bruker Avance DPX-250 . Mass spectra were recorded on a 
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3192 IRANPOOR AND KAZEMI 

Shimadzu GCMS-QP 1000 EX. The purity determination of the substrates and 

reactions monitoring were accomplished by TLC on silica gel polygram SILG/UV 

254 plates or GLC on a Shimadzu GC-1OA instrument. 

Reaction of styrene oxide with acetone in the presence of Ru(II1) as typical 

procedure: Styrene oxide (0.36 g, 3 mmol) and anhydrous RuC13(0.125 g, 0.6 

mmol) were refluxed in acetone ( 5  mL) for 5h. The solvent was evaporated and the 

residue was chromtographed on a column of silica gel using CCI, or petroleum ether 

as eluent. The pure product was obtained as colourless liquid ( 0.481 g, 90%). 
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