
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 January 2011
Access details: Access Details: Free Access
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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

CONDENSATION OF SOME AROMATIC ALDEHYDES WITH
DIMETHYL SULFONE
S. Selvaraja; A. Dhanabalana; S. Perumala; N. Arumugama

a School of Chemistry, Madurai Kamaraj University, Madurai, India

To cite this Article Selvaraj, S. , Dhanabalan, A. , Perumal, S. and Arumugam, N.(1988) 'CONDENSATION OF SOME
AROMATIC ALDEHYDES WITH DIMETHYL SULFONE', Phosphorus, Sulfur, and Silicon and the Related Elements, 39:
3, 217 — 220
To link to this Article: DOI: 10.1080/03086648808072878
URL: http://dx.doi.org/10.1080/03086648808072878

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648808072878
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus and Sulfur, 1988, Vol. 39, pp. 217-220 
Reprints available directly from the publisher 
Photocopying permitted by license only 

@ 1988 Gordon and Breach Science Publishers, Inc. 
Printed in the United Kingdom 

CONDENSATION OF SOME AROMATIC 
ALDEHYDES WITH DIMETHYL SULFONE 

S. SELVARAJ, A. DHANABALAN, S. PERUMAL and 
N. ARUMUGAM 

Schoot of Chemistry, Madurai Kamaraj University, Madurai-625 021, India 
(Received February 11 1988; in final form May 2, 1988) 

Condensation of some aromatic aldehydes with dimethyl sulfone using sodium amide has been 
studied. Majority of the aldehydes afforded cis-2,6-diaryl-l,4-oxathian-4,4-dioxides as the exclusive 
product. 4-Methoxybenzaldehyde, in addition, provided the bis cu,B-unsaturated sulfone as the major 
product while 4-nitrobenzaldehyde yielded only the Tischenko product by self-condensation. The 
products have been characterised by elemental analysis and spectral data. 

Key words: Condensation, aromatic aldehydes, dimethyl sulfone, sodium amide, 2,6-diaryl-1,4- 
oxathian-4,4-dioxides, stereochemistry. 

CLARIFICATION FOR REFEREE’S COMMENTS 

The ‘H NMR spectra of 2,6-diaryl-1,4-oxathian-4,4-dioxides reveal that the 
methylene and methine protons constitute an ABX pattern. But only for 
compound 3c, all eight peaks of AB part can be recognised. Analysis of the ABX 
system gave the J values, JAx and JBx. Such analysis, though not rigorous, is good 
approximation. Though such an analysis is not possible for other 2,6-diaryl-1,4- 
oxathian-4,4-dioxides (since all eight peaks of AB are not clearly recognisable), 
the large WID of C2 & C6 protons (-18 Hz) inescapably indicates the axial nature 
of protons and hence the cis orientation of aryl groups. 

INTRODUCTION 

The condensation of aromatic aldehydes with carbonyl compounds has been 
thoroughly studied and frequently employed synthetically. In contrast, a search of 
literature reveals that such condensations with sulfones have received little 
attention despite the extensive work carried out on carbanions produced from 
sulfones. Russell, Becker and Schoeb’ reported the condensation of 4-methoxy- 
benzaldehyde with dimethyl sulfone in the presence of potassium t-butoxide, The 
reaction of aromatic aldehydes other than 4-methoxybenzaldehyde is con- 
spicuously absent in the literature. Moreover, this reaction is also of interest as a 
potential synthetic method for 2,6-diaryl-1,4-oxathian-4,4-dioxides. It is pertinent 
to note that the chemistry of 2,6-diaryl-1,4-oxathian-4,4-dioxides is almost 
~nexplored.~ Herein we report the condensation of a few aromatic aldehydes with 
dimethyl sulfone. 
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RESULTS 

The reaction of aromatic aldehydes with dimethyl sulfone in the presence of 
sodium hydroxide yielded resinous product which could not be identified as 
reported earlier.4 However, we have found that the condensation is successful 
when sodium amide is used as the base. 

A mixture of dimethyl sulfone (20 mmole) and sodium amide (25 mmole) in dry 
DMF (20 mL) was stirred for 3 h. The aldehyde (40 mmole) in dry DMF (10 mL) 
was added dropwise with stirring and the reaction mixture was kept overnight. It 
was worked out by pouring the reaction mixture into ice-water. The results are 
presented in Table I. 

TABLE I 
Condensation products of aromatic aldehydes with dimethyl sulfone 

Entry Aldehydes 

1 Benzaldehyde 

4 4-Chlorobenzaldehyde 

3 1-Naphthaldehyde 

4 4Methoxybenzaldehyde 

5 4-Nitrobenzaldehyde 
6 4-Methylbenzaldehyde 

Products 

2,6-Diphenyl-l,4-oxathian-4,4- 

2,6-Di-4-chlorophenyl-l,4-oxathian-4,4 

2,6-Di-l-naphthyl-l,4-oxathian- 

i) 2,6-Di-4-methoxyphenyl-l ,4-oxathian- 

ii) Bis-(4-methoxy-/3-styryl)-sulfone 
4-Nitrophenylmethyl 4-nitrobenzoate 
Resinous product 

dioxide 

dioxide 

4,4-dioxide 

4,4-dioxide 

Yield 
% 

63 

50 

62 

30 

60 
55 

The reaction appears to proceed through the pathway (Scheme 1) suggested by 
Russell el a1.’ 

so2  
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A glance at Table I shows that 4-methoxybenzaldehyde Id yielded a mixture of 
products, 2,6-di-4-methoxypheny1-1,4-oxathian-4,4-dioxide 3d and bis (4- 
methoxy-P-styryl) sulfone 4d as reported earlier.' In contrast, benzaldehyde la,  
4-chlorobenzaldehyde l b ,  and 1-naphthaldehyde l c  gave exclusively the 2,6- 
diaryl-l,4-oxathian-4,4-dioxides 3a, 3b and 3c respectively. 

The formation of a mixture of products during the condensation of 4-methoxy- 
benzaldehyde may be attributed to the fact that the proposed intermediate (2d) 
prefers to undergo dehydration rather than conjugate addition as the electrophili- 
city of the /?-carbon of the a,P-unsaturated sulfone (2d) is less compared to that 
of 2a-2c because of the presence of mesomerically electron releasing methoxyl 
group at para position. 

4-Methylbenzaldehyde produced only a resinous product probably due to the 
generation of the carbanion from the methyl group of 4-methylbenzaldehyde 
complicating the course of the reaction. The behaviour of 4-nitrobenzaldehyde is 
entirely different. It did not undergo condensation with dimethyl sulfone at all. 
However, it produced 4-nitrophenylmethyl 4-nitrobenzoate by Tischenko 
reaction. 

Attempts to isolate the intermediates such as ArCH=CHS02CH3 did not 
succeed. Use of excess of base, sodium amide, did not change the nature of the 
products contrary to the observations of Russell et al.' 

The products obtained have been characterised by elemental analysis, 'H NMR 
and IR spectra. 'HNMR has also revealed that the two aryl groups have cis 
relationship with respect to each other in 2,6-diaryl-l,4-oxathian-4,4-dioxides. 
The C2 and c6 hydrogens appear as an ill-resolved doublet of doublet due to 
second order effects. The coupling constants for these protons have been deduced 
as, J = 2 Hz, 10 Hz for 3c. For other oxathianes including 3c, the large W1/2 of 
C, and c6 protons (-18 Hz) indicates the cis orientation of the aryl groups. 

EXPERIMENTAL 

Melting points are uncorrected. 'H NMR spectra were measured in CDCI, with tetramethylsilane as 
an internal standard on a R32 Perkin-Elmer instrument (90MHz). IR spectra were recorded on 
Perkin-Elmer-577 instrument. 

General procedure for the condensation of aromatic aldehydes with dimethyl sulfone. Sodium amide 
(25 mmole) was added to a solution of dimethyl sulfone (20 mmole) in dry DMF (20 mL) and stirred 
well for 3h.  A solution of the aromatic aldehyde (40mmole) in dry DMF (10mL) was added 
dropwise. After the addition was complete, the reaction mixture was allowed to stir at room 
temperature for 24 h and then poured into ice-water. The separated solid was extracted repeatedly 
with ether. The combined ether extracts, after profuse washings with water were dried over anhydrous 
sodium sulfate and evaporated to give the desired product as a white solid. 

Condensation of benzaldehyde with dimethyl sulfone. The solid product obtained as described in the 
general procedure on recrystallisation from ethyl alcohol gave cis-2,6-diphenyl-l,4-oxathian-4,4- 
dioxide (3a); m.p. 147-9°C ( lk3  mp 153-4°C); 'H NMR (CDCI,) 6 3.1-3.35 (m, 4H, CHI), 5.1-5.3 
(dd,2H,CH), 7.3-7.6 (m, 10H, Ar-H); IR (KBr) 1300, 1130cm-', Anal. Calcd for C,,H,,O,S:C, 
66.66; H, 5.55 Found: C, 66.52, H,  5.43. 

Condensation of 4-chlorobenzaldehyde with dimethyl sulfone. The solid obtained as described in the 
general procedure on recrystallisation from ethyl alcohol yielded cis-2,6-di-4-chlorophenyl-l ,4-oxa- 
thian-4,4-dioxide (3b); mp 173-5°C; 'H NMR (CDCI,) 6 3.1-3.4 (m, 4H, CH,), 5.1-5.3 
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(dd, 2H, CH), 7.25-7.5 (m, 8H, Ar-H); IR (KBr) 1300, 1125 cm-'. Anal. Calcd for C,,H,,CI,O,S: 
C, 53.78; H, 3.92. Found: C, 53.81 ; H, 3.78. 

Condensation of 1-naphthaldehyde with dimethyl sulfone. The product isolated as described in the 
general method on recrystallisation from ethyl alcohol gave cb-2,6-di-l-naphthyl-l,4-oxathian-4,4- 
dioxide (3c) mp 166-7°C; 'HNMR (CDC13,) 6 3.2-3.8 (m, 4H, CH,), 6.0-6.2 (dd, 2H, CH), 7.25-8.2 
(m, 14H, Ar-H); IR (KBr) 1295, 1130cm- . Anal. Calcd. for ~4Hz,,0,S: C, 74.23: H, 5.15. Found: 
C, 74.10; H, 5.06. 

Condensation of 4-methoxybenzaldehyde with dimethyl sulfone. The reaction was conducted as 
described in the general method. During working-up the reaction mixture by pouring into ice-water, 
an ether-insoluble compound was obtained along with the usual ether-soluble product. The 
ether-soluble product was isolated as described above and recrystallised from ethyl alcohol to yield 
cb-2,6-di-4-methoxyphenyl-1,4-oxathian-4,4-dioxide (3d); mp 108-10°C. (lit.' mp 117-9°C); 'H NMR 
(CDCI,) 6 3.1-3.3 (d,4H, CH,), 3.8 (s, 6H, OCH,), 5.0-5.2 (t,2H, CH), 6.8-7.5 (m, 8H, Ar-H); IR 
(KBr) 1300, 1125 cm-'. Anal. Calcd for C,,H,O,S: C, 62.07; H, 5.75. Found: C, 62.01; H, 5.65. 

The ether insoluble product on recrystallisation from ethyl alcohol-chloroform mixture gave 
bis(4-methoxy-~-styryyl) sulfone (4); mp 158-60°C (lit.' mp. 15840°C); 'H NMR (CDCI,) 6 3.85 
(s,6H,0CH3), 6.7 (d,2H,=CHS02, J=16Hz),  7.6 (d,2H,Ar--CH=,J=16Hz), 6.85-7.6 
(m, 8H, Ar-H); IR (KBr) 1290, 1120 cm-'. Anal. Calcd for C,,H,O,S: C, 74.23; H,  5.15. Found: 
C, 74.10; H, 5.06. 

Condensation of 4-nitrobenzaldehyde with dimethyl sulfone. The solid obtained as described in the 
general procedure on recrystallisation from ethyl alcohol-chloroform mixture gave 4- 
nitrophenylmethyl 4-nitrobenzoate; mp 157-9°C; 'H NMR (CDCI,) 5.5 (s, 2H, O--CH,--Ar), 7, 
4-8.5 (m, 8H, Ar-H); IR (KBr) 1720, 1510, 1340 cm-'. Anal. Calcd for C,,H,,N,O,: C, 55.63; H, 
3.31. Found: C, 55.5; H, 3.10. 
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