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Abstract: Three clefl-type receptors have been prepared that assockate 2(5tf)- 
~anonc in bmzene. llwse complexes show greater reactivity toward pyrrolidine 
nwieophilic addition than the furanone ItsclJ probably due to stronger hydrogen 
bonds in going to the transition stat& 

Several carboxylate group receptors have been published recentlyl. Cbromone 1 is abie to set three 

hydrogen bonds with carboxylste groups and therefore form strong assocktes with them The association 

constant with shyly nium benzoat~? ia C!DC!l3 is over 16 M-1. Lactones have the right geometry 

for complexin$ with receptor 1, atthough the association constant is however far smaller. y-butyrolactone, 

for example, forms a weak complex with receptor 1 (F4gure 1) in the ssme solvent (ti 30 M-1). 

Figare 1: Complex between bulyrolactme and chromone 1. 

This large difference in association coastants suggest that ketone complexes could show catalytic 

activity ia reactions in which. in the transitioa state. negative charge develops ia the carbony oxygen atan_ 

This wiE increase the ass&a&m constant in going to the transition state and consequently should cstalyze 

the reactio&. Synthetic receptors have already been found to show catalytic activity in nucleophilic addition 

7065 



7064 

to carbonyl conjugated double bonds5, and mines are kuown to add readily to butenotide& We therefore 

studied the nuoleophilic addition of pyrrolidine to an unsaturated lactone such as 2@I+furauone. 

6+Y c) Q N \ + Q 0 ( H 
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Ii 0 
Scheme 1: Reaction d pyrmlidiae and 2@.4)-furanone. 

Receptor 1 is however not suitable for this work because the aromatic sulfuryl amide hydrogen is lost 

in the presence of bases like triethylaminc or pyrrolidine, preventing complex formation. Therefore, a new 

receptor, 2. was pre@. 

2 3 

a ) H2/ Pd (C). b) LDAI THF. Ethyl chlorofommte. c) HNO3/ Ac20, 

N-Cyclohexylaulfamoy~ chloride/ triethylamine, g) Lawesaon reagent. 

Scheme 2: Synthesis of receptors 2 to 4. 

d) SnCl2/ EtOH. e) BubJH2. r) 
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Hydrogenation of the chromone skeleton7 yieids a benropyrane in which the lack of tbe carbonyl 

group teduces the acidity oftbs sulfuryl amide- mat-butylgmupisinclndedinthemdeeuk.to 

increPscitssdubilityinppolprsdvenrs.CompoundZ~wtfamasPltwith~Padiotbaefon 

agoodcamUateforstudyofitacatalyticeffect. 

The association constantsofnceptorZansmallathanforncepbrl.~~yamorerigidframein 

1, combined with stronger hydrogen bonds, could explain this effect. Receptor 2 is indeed a very weak 

lactone binder in chloroform. To increase the asso&tion constant with the 2(yyI)-furanoae. benxene dg 

was used as the solvent. this leads to an association constant of KS= 68 M-1. which is high enough to 

ensure complexation under the reaction conditions. 

Receptor 2 shows catalytic activity in this nncleophilic addition. When a 1110 molar ratio between 

receptor and lacmtte is added, the reaction half life is reduced from 125 mitt to 51 min* t-Table 1). 

Reaptor 

2 

3 

4 

No receptor 

KS (M-l) with 
tetmethylammonium 
benxoam in DMSO dg. 

4.2~10~ 

9.6x101 

2.1x102 

KS (M-l) with 2(SH)- t1/2 (mill) for reaction of 
furanone in benxene Q. Arlene with 2(5n)- 

6% Sl 

4 22 

19 16 

125 

Table 1: Association constants and kinetic results9 for receptors 2 to 4. 

The carbonyl oxygen of esters can only form two strong hydrogen bonds The corresponding 

enolates. however. can possibly set three strong hydrogen bonds because their X-ray structures show the 

carbonyl oxygen coordinated to three lithium atoms 10. Molecular models show that four hydrogen bonds 

can be set between receptor 3 and an enolate-like transition state. 

While the presence of the four hydrogen bonds increases the association constant with 

tetraethylammonium benxoate (Table 1). the receptor 3 lactone associate is surprisingly weak, yielding only 

a I&= 4 M-t. This low value can may due to an intramolecular six-member ring hydrogen bond in the 

ground state of receptor 3. which sets an inappropriate conformation for binding. Interestingly the catalytic 

activity of this receptor is better than for receptor 2. reducing the reaction half life to 22 min. The higher 

ratio between the association constants of the carboxylate and the neutral lactone possibly explains this 

result11 (Table 1). 
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Thioamides are known to be better hydrogen bond donors than amides12 and therefore rcoepcor 4 

was prepared by treatment of receptor 3 with Laweason reagent. As expected, the association constant is 

higher than for nXeptor 3 both for tetraethylammon iurn benzoate and 2(SH)-furanone (‘Table 1). The better 

complexing properties of this compound readily account for its increased catalytic activity. the reaction half 

life being reduced to 16 min. 
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