
This article was downloaded by: [Ohio State University Libraries]
On: 15 October 2014, At: 10:24
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

Unsaturated Lactones:
Synthesis and Applications
Heshui Yu a & Margaret M. Kayser a
a Department of Physical Sciences , University
of New Brunswick Saint John , New Brunswick,
Canada , E2L 4L5
Published online: 23 Sep 2006.

To cite this article: Heshui Yu & Margaret M. Kayser (1994) Unsaturated Lactones:
Synthesis and Applications, Synthetic Communications: An International Journal
for Rapid Communication of Synthetic Organic Chemistry, 24:11, 1583-1588, DOI:
10.1080/00397919408010159

To link to this article:  http://dx.doi.org/10.1080/00397919408010159

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

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919408010159
http://dx.doi.org/10.1080/00397919408010159


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
 [

O
hi

o 
St

at
e 

U
ni

ve
rs

ity
 L

ib
ra

ri
es

] 
at

 1
0:

24
 1

5 
O

ct
ob

er
 2

01
4 

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


SYNTHETIC COMMUNICATIONS, 24(1 l),  1583-1588 (1994) 

UNSATURATED LACTONES: SYNTHESIS AND APPLICATIONS 

Heshui Yu and Margaret M. Kayserl 

Department of Physical Sciences, University of New Brunswick 
Saint John, New Brunswick, Canada, E2L 4L5 

Abstract: An easy approach to the synthesis of substituted unsaturated lactones is 
described, and the reactions of these compounds with nucleophiles leading to the formation 
of useful intermediates are reported. 

Unsaturated lactones of the 2(3H)-furanone type 1 are useful intermediates in the 

synthesis of more complex, biologically active heterocyclic compounds. For example, a- 

angelicalactone 2 is a starting material in a two-step synthesis of compound 3, a drug used 

in the treatment of the central nervous system and circulatory disorders ( 1 ) .  a- 

Angelicalactone and other related unsaturated lactones have been employed in a variety of 

procedures leading to the formation of heterocyclic systems (2,3). 

R 0 0  

1 

2 R = C H 3  

1 To whom correspondence should be addressed 
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Copyright 0 1994 by Marcel Dekker, Inc. 
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1584 YU AND KAYSER 
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Scheme 1 

A number of procedures for the synthesis of these useful compounds have been 

developed, most of them with a specific target lactone in mind (4-10). We wish to report an 

easy, general synthesis of 3,5-substituted Z(3H)-furanones, and their uses as versatile 

intermediates in chemical synthesis. 

Hydrolysis of dimethyl acetylsuccinate 4 (1 1) with sodium hydroxide (6N) in 

methanol yielded monomethyl acetylsuccinate 5 (65%) as the major product (12). In 

addition, a small quantity (18%) of lewlinic acid 6 was also isolated from the reaction 

mixture. Cyclization of 5 in refluxing acetic anhydride gave lactone 7 in 90% (13) yield. 

A more direct route to compound 7 was achieved when dimethyl acetylsuccinate 4 on 

heating with P4010 under vacuum gave the lactone in 77% yield (14), as illustrated in 

Scheme 1. 
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UNSATURATED LACTONES 1585 

1 .  NaH, THF R R OEt 
2. BrCH2COOEt k OEt 

0 

8 R = P r  
9 R = P h  

1 p4°10 

O R  

10 R = Pr 
1 1 R = P h  

Scheme 2 

Further experiments have shown that 2(3H)-furanones with a variety of 

substituents in position 5 can be prepared, from the readily accessible B-ketoesters as 

shown in Scheme 2. Thus, compounds 8 and 9 were converted to diethyl succinates 

which on heating with P4010 gave the corresponding 2(3H)-furanones 10 and 11 in 

reasonably good yields (1 5). 

The unsaturated lactones 7,10, and 11 react readily and cleanly with nucleophiles. 

Thus, the hydrolysis gives the corresponding monoester succinates such as compound 5 .  

Similarly, reactions with HNEt2 occur selectively at the carbonyl group in the furanone 

ring to give the corresponding amide esters 12 (16). Grignard reaction with PhMgBr 

leads, predictably, to the diphenyl substituted compounds 13 (17), while stabilized 
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1586 YU AND KAYSER 

Y O M e  

4 " \  
Me0 

0 7  Ph,PCHCOOCH, 

H2/ 

PhMgBr - Me0 

HNEt, \ 

Y O H  
o 5  

Ph Ph 

13 

R = Me, Ph 

Scheme 3 

phosphoranes, such as Ph3PCHCOOCH3, add to the carbonyl group of the furanone ring 

to give compounds 14 (18) (Scheme 3). 

These preliminary experiments demonstrate a synthetic utility of unsaturated 

lactones, readily obtainable through the simple procedures described in this 

communication. Further applications for these compounds are presently explored and will 

be reported in due course. 
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product (65% yield). B.p. 110-115"C/0.5 Torr. IR (CHC13. v cm-I ): 1700, 1710. 
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5 I .6, 33.5, 13.7. HRMS: observed: 156.0424, calculated for C7H804: 156.0422. 
A direct conversion to 7 can be accomplished by heating acetylsuccinate with 
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mixture was stirred for 1 hr at room temperature. The reaction mixture was 
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and NHJ32 (5mL) was refluxed for 30 min. The solvent was removed to give 12 in 
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3H), 1.69 (t, J=7.1, 3H), 2.41 (s, 3H), 2.84 (dd, J=16.7, 5.6, IH), 3.07 (dd, 
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12.8. MS: m/z 229 (M+, 4%), 198(M+ -OCH3,27%), 186(M+ -CH3CO, loo%), 

5,5-Diphenyl-3-methoxycarbonyl-2-methyl-(3H)-dihy~ofuran 13 was prepared in 
51% yield. IR (CHCI3, v cm-1): 1650,1700. 1H NMR (CDC13): 6 2.78 (s,3H), 
3.62 (s,2H), 3.70 (s,3H), 7.35 (m, 10H). 13C NMR (CDC13): 6 166.7, 145.1, 
128.4, 128.0, 127.6, 125.7, 101.5, 91.6, 51.0, 44.1, 14.4. MS: m/z 294 (M+ 

A mixture of 7 (R=CH3) (5  mmol) and methyl (triphenylphosphoran-ylidene) 
acetate (5  mmol) in 20 mL of dry toluene was refluxed for 2 hrs. The solvent was 
evaporated under vacuum. The residue was purified by chromatography on a silica 
gel column to give 14 in 68% yield. IR (CHC13, v cm-1): 1720, 1741. 1H NMR 
(CDC13): 6 2.55 (s, 3H), 3.63 (s, 2H), 3.73 (s,3H), 3.80 (s, 3H), 6.46 (m, 1H). 
MS: m/z 212 (M+, 58%), 181 (M+ -CH3O, 36%), 153 (M+ - CH30C0, 100%). 

1H NMR (CDC13): 6 1.21 (t, 5~6 .1 ,  3H), 3.59 (s, 2H), 4.07 (9. J=6.1, 2H), 

(16) 

129(M+ -CON(Et)2,66%).. 
( 17) 

7%), 262 (M+ -CH30H, loo%), 252 (72%), 247 (55%), 191 (87%). 
(18) 
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