This article was downloaded by: [University of Chicago Library]

On: 11 October 2014, At: 07:52

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
S for Rapid Communication of

[ | J——— Synthetic Organic Chemistry

Publication details, including instructions for
Sl S g Sy authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A Fast and Efficient
Deprotection of Aldehydes
from Acylals Using a
Wells-Dawson Heteropolyacid
Catalyst (H6P2W18062 . 24H20)

G. P. Romanelli 2°, J. C. Autino ? , G. Baronetti ©
& H. J. Thomas ®

% Laboratorio de Estudio de Compuestos Organicos
(LADECOR), Departamento de Quimica, Facultad
de Ciencias Exactas , Universidad Nacional de

La Plata , Calles 47 y 115, B1900AJL, La Plata,
Argentina

® Centro de Investigacion y Desarrollo en Ciencias
Aplicadas “Dr. Jorge J. Ronco” (CINDECA),
Departamento de Quimica, Facultad de

Ciencias Exactas , Universidad Nacional de La
Plata-CONICET , La Plata, Argentina

¢ Departamento de Ingenieria Quimica, Pabellén
de Industrias, Facultad de Ingenieria , Universidad
de Buenos Aires , Buenos Aires, Argentina
Published online: 10 Jan 2011.

2 R E S

To cite this article: G. P. Romanelli , J. C. Autino , G. Baronetti & H. J.
Thomas (2004) A Fast and Efficient Deprotection of Aldehydes from Acylals
Using a Wells-Dawson Heteropolyacid Catalyst (HgP2W1g0g, - 24H,0), Synthetic



http://www.tandfonline.com/loi/lsyc20

Downloaded by [University of Chicago Library] at 07:52 11 October 2014

Communications: An International Journal for Rapid Communication of Synthetic
Organic Chemistry, 34:21, 3909-3914, DOI: 10.1081/SCC-200034783

To link to this article: http://dx.doi.org/10.1081/SCC-200034783

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,
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



http://www.tandfonline.com/action/showCitFormats?doi=10.1081/SCC-200034783
http://dx.doi.org/10.1081/SCC-200034783
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Chicago Library] at 07:52 11 October 2014

SYNTHETIC COMMUNICATIONS®
Vol. 34, No. 21, pp. 3909-3914, 2004

A Fast and Efficient Deprotection of
Aldehydes from Acylals Using a
Wells-Dawson Heteropolyacid
Catalyst (H6P2W18062 . 24H20)

G. P. Romanelli,"? J. C. Autino,"* G. Baronetti,” and
H. J. Thomas®

"Laboratorio de Estudio de Compuestos Organicos (LADECOR),
Departamento de Quimica, Facultad de Ciencias Exactas, Universidad
Nacional de La Plata, La Plata, Argentina
2Centro de Investigacién y Desarrollo en Ciencias Aplicadas “Dr. Jorge J.
Ronco” (CINDECA), Departamento de Quimica, Facultad de Ciencias
Exactas, Universidad Nacional de La Plata-CONICET,

La Plata, Argentina
*Departamento de Ingenierfa Quimica, Pabellén de Industrias, Facultad de
Ingenieria, Universidad de Buenos Aires,

Buenos Aires, Argentina

DOI: 10.1081/SCC-200034783
Copyright © 2004 by Marcel Dekker, Inc.

*Correspondence: J. C. Autino, Laboratorio de Estudio de Compuestos Orgénicos
(LADECOR), Departamento de Quimica, Facultad de Ciencias Exactas, Universidad
Nacional de La Plata, Calles 47 y 115, BI900AJL, La Plata, Argentina; Fax: +54221
4220288; E-mail: jautino@quimica.unlp.edu.ar.

3909

Request Permissions / Order Reprints
poweredby RIGHTS L 1N K¢y

0039-7911 (Print); 1532-2432 (Online)
www.dekker.com


https://s100.copyright.com/AppDispatchServlet?authorPreorderIndicator=N&pdfSource=Techset&publication=SCC&title=A+Fast+and+Efficient+Deprotection+of+Aldehydes+from+Acylals+Using+a+WellsDawson+Heteropolyacid+Catalyst+H6P2W18O6224H2O&volumeNum=34&offerIDValue=18&startPage=3909&isn=0039-7911&chapterNum=&publicationDate=&endPage=3914&contentID=10.1081%2FSCC-200034783&issueNum=21&pdfStampDate=10%2F11%2F2004+16%3A29%3A57&colorPagesNum=0&publisherName=dekker&orderBeanReset=true&author=G.+P.+Romanelli%2C+J.+C.+Autino%2C+G.+Baronetti%2C+H.+J.+Thomas&mac=Mgrd$RCn5MGPMVMLU8e5sw--

Downloaded by [University of Chicago Library] at 07:52 11 October 2014

3910 Romanelli et al.

ABSTRACT

A rapid and efficient method for the deprotection of aldehyde 1,1-
diacetates is described. The reaction was carried out using a Wells-
Dawson type catalyst supported on silica. The catalyst, used in 1%
molar quantity, is easily recoverable and reusable and maintains the
activity after its use in four consecutive reaction batches. The yield
of the deprotection was 92-100% (15 examples including nitro-
benzaldehyde 1,1-diacetates). Reaction conditions involve short times
and the use of toluene as the solvent; isolation is simple and the products
are nearly pure.

Key Words:  Acylal; Aldehyde; 1,1-Diacetate; Heteropolyacid; Protect-
ing group; Wells-Dawson catalyst.

INTRODUCTION

Aldehydes are conveniently and selectively protected as 1,1-diacetates
(acylals) as an alternative to the formation of acetals;!""*! moreover, some
acylals are compounds of technological interest, and have been applied
e.g., as synthetic precursors of functionalized butadienes for Diels Alder
reactions.”®! Formation of acylals is involved in some preparation methods
for substituted aldehydes from toluenes.™*!

The main reported procedures for performing the cleavage of 1,1-
diacetates to the corresponding aldehydes were accounted recently.”®! These
procedures involve catalysis by mineral acids, alkaline bases, boron triiodide-
diethylaniline complex, CAN coated on silica gel, neutral alumina under
microwave irradiation, Montmorillonite K-10 and expansive graphite. In
addition, bismuth (IIT) chloride,'® type Y zeolite (HSZ-360),") and scandium
triflate *! have been used. More recently, a method using of CBr, ! was
reported.

The problems associated with both the handling and disposal of con-
ventional inorganic acids have raised the interest in the development of
alternative clean processes and technologies involving the use of solid acid
catalysts. Wells-Dawson (WD) type heteropolyacid (HgP,W50g5 - 24H,0)
showed to be useful and versatile for the catalysis of a number of reactions.
Among these are the preparation of MTBE from methanol and
isobutylene,!'” epoxidation of alkenes and alkenols,”"!! deprotection of
MOM-ethers of phenols,!'?! protection of alcohols and phenols as THP-
acetals and their deprotection,!'*! protection of aldehydes as acylals,””! and a
Michael reaction involving alkylation of cyclohexanone with alcohols.!'¥!
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Wells-Dawson acid was prepared as described elsewhere!'” from an
aqueous solution of a/B K¢PoW 304, - I0H,0 salt, which was treated with
ether and concentrated (37%) HCI solution. Silica-supported WD acid con-
taining 20% by weight was attained by wet impregnation of Grace-Davidson
silica (Grade 59, specific area =250 m?/g) with an aqueous solution of the
WD acid. After the impregnation, samples were dried at room temperature
in a vacuum dessicator for 8 h. WD acid can be utilized both in bulk or
supported forms, and both homogeneous and heterogeneous catalysis are
possible. Structure of WD heteropolyacid was already studied.!'”

DISCUSSION

In line with our previous article’® a simple and rapid procedure to
deprotect aldehydes from 1,1-diacetates is reported here, as a result of a
research project for developing environmentally friendly organic reactions.
We use WD acid as the deprotection catalyst, performing the cleavage
(Sch. 1) in solvent toluene and using 1,1-diacetates 1la—1o0 as the substrates;
their structure and the results are displayed in Table 1. Phenylmethanediol
diacetate (1a) was selected for optimizing the reaction conditions; effects of
the temperature, time, and aggregation state of the catalyst were examined.
Wells-Dawson acid was tested as bulk and solid-supported samples; in the
latter case silica gel was used as the support.

When aldehyde 1,1-diacetates (1) are heated at 50°C in the presence of
1% (mol) of WD acid in toluene, the corresponding aldehydes (2) are
obtained, requiring 45-90min to attain very good to excellent yields.
Substrates 1a—1f and 1li—1o showed this behavior in such mild conditions.
Nitrophenylmethanediol diacetates (1g, 1h) yielded 85% and 75% aldehyde,
respectively after 6 h. But if the reaction is carried out at 100°C and while
other reaction conditions are kept unchanged, most of the 1,1-diacetates are
deprotected with excellent yields in 5min. For example, arylmethanediol
diacetates 1a, 1g, 1j, 1k, and 11 gave aldehydes quantitatively, see Table 1;
other examples, even the chloro-substituted 1d and le are deprotected with
very good to excellent yields, showing that most of the chosen substituents

RCH(OAC), » RCHO

Toluene, 100°C
1 2

Scheme 1. Deprotection of aldehydes from aldehyde 1,1-diacetates.
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Table 1. Catalytic conversion® of acylals in aldehydes 2a—o® using WD acid.

Entry Acylals 1a—o R Time (min) Yield (%)
1 a CeHs 5 100
2 b 4-CH3CgHy 5 97
3 c 4-CH3SCgHy 5 95
4 d 4-CICgHy 5 95°¢
5 e 2-CICgH4 5 95
6 f 3-C¢HsOCeHy4 5 94
7 g 4-NO,CeHy 10 98
8 h 2-NO,C¢Hy 10 97
9 i 2-Cl-6-FCgHj3 5 93

10 j 1-C;oH7 5 99

11 k 2-CyoHy 5 100

12 1 C¢Hs-CH=CH 5 99

13 m 2-Furyl 5 96

14 n C;H;5 5 93

15 o C10H21 5 92

*Reactions were carried out in toluene, at 100°C.

PAll the yields were calculated from isolated products, being their purity better than
97% by GLC.

“The used catalyst was recovered and reused three times yielding 96%, 94%, and 94%,
respectively.

at the phenyl ring have no considerable effect on the reaction. Likewise,
nitrophenyl ones deprotect almost quantitatively but require double the time.

All the deprotected aldehydes were identified by comparison (TLC, GLC,
and physical constants) with authentic samples. All the yields were calculated
from isolated products, and GC was used to establish their purities; being
better than 97% in all of the examples.

GENERAL PROCEDURE FOR THE DEPROTECTION OF
ALDEHYDES FROM 1,1-DIACETATES

A mixture of a 1,1-diacetate (1, 0.5 mmol), toluene (1 mL) and Wells-
Dawson catalyst (solid supported, 20% by weight; 1% mmol, ca. 20 mg)
was stirred by the indicated period of time and temperature, see Table 1.
The catalyst was then removed by filtration and washed twice with toluene
(0.5mL each). The organic solution was washed twice with water (3 mL
each) and then it was dried over anhydrous Na,SO,. The crude products are
better than 97%, as revealed by GLC. Evaporation of the solvent under
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reduced pressure and flash column chromatography of the residue on silica
gel gave the practically pure aldehyde 2.

CONCLUSIONS

The deprotection of acylals using Wells-Dawson catalyst is a clean,
general, and inexpensive reaction; their workup is very simple; and the
yields are very good to excellent. The use of these solid catalysts allows
replacement of the usual soluble inorganic acids, contributing in this way to
the reduction of wastes.
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