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A N E W ,  SULmNE GROUP CONTAINING, CLASS OF BRTIPICIAL 
SWEETENERS 

ALEKSWJDER FUTAJCZAK AND JAROSUW POLANSKI 
Department of Organio Cheraietry, Silesian University 
40-006 Katowioe, Poland 
Abetract A new c la s s  of artificial  meetenere ha8 
been developed on t he  basie of 2,2dimethyl-l -phenyl- 
aulfonylcyclopropaecarboxylic acid.  

On the  bash o f  the  s t ruc tu re  of  2,2-dimethyl-l-pheayl- 
srilfonylcyclopropanecarboxylic acid &, whose in tense ly  sweet 
taste had been d i edosed  by chance i n  the sixties 
have performed the  eystematic /Q/SAR analys is  of the eerie8 
- I1 and g, 

1 , we 

I I1 I11 
We have attempted a Bynthesis of 3 2  compounds of the 

above mentioned series as ehown on scheme /Fig. I / .  In par- 
ticular, it has been found tha t  e thyl  arylsulfonylacetatea 
could be e a s i l y  dialkylated o r  cyclodialkylated in the ca- 
t a l y t i a  two-phase system /mP/ of  the Mqkossa type w i t h  

concentrated aqueous sodium hydroxide, suffering no hydro- 
lysirs i n  t h e  react ion condition, Monooubetituted on % 
/R,=H/ derivat ives  reac t  in the CTP oonditions t o  form un- 
symmetrical disubet i tuted analogues. The la t ter  could be 
obtained d i r e c t l y  from 
particular CTP systems 
solid-liquid system of 

e thyl  aryleulfonylacetates  i n  aome 
w i n g  one-pot procedure, The P T C  

toluene/K2C03 se l ec t ive ly  furniahee 
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triangle t e s t  procedure with a four member panel. Thus ten 
active compounds whhh are generated exclusively by the 
acyclic analogues III indicate an about 10 - 440 f o l d  eweet 
inteneity of morose. 

Most of the glnoophorea are monosubmtituted on Cd ana- 

logues. A very simple method of disorilninatlve atruotural 
analysis, within phenyl analogues of u, involving s t e r i c  
/STERIMOL/ and hydrophobic related parameters ha8 been de- 

veloped /Fig. 2/. Sinoe *he active, unlike the inactive 
compounds clueter i n  a striped A'A" tone and both L/STERI- 

MOL of R group and Zf parametere can be easi ly  derived 
from the molecular structure, the analysis of the interde- 
pendenoe of L v8 zf enable8 prediotion of the t a s t e  of 
the derivative6 anticipated f o r  the syntheeie. 

The method has been sucaesef'uly ueed t o  forecrast the 
taste and t o  select  the optimal analogues f o r  further synt- 
heses. The syntheses of the designed derivatives VII /pre- 

dicted tas te  - m e t / ,  and V I I I  /predicted tas te  - not 
sweet/ confirm t he i r  predicted taste.  

A stepwise eeleation f o r  the eyntheeis of aryl /A+&/ 
analogue8 has been reaLised by means of the manual Toplise 
method i n  a aerie8 of 2-aryleulfonyliaovalerio acids : 
R1 = i-Pr/.  None of the generally ueed "Toplies parameteren 
was identified t o  indicate the eequenoe of the sweet inten- 
e i t y  ohanges in the first set of the eynthetised de r imt i -  
ves. Inatead, B12 /STERIMOL/ parameter has been u8ed a8 a 
leading one in seleating the analogues f o r  fur ther  synthe- 
sis. The "4-EtWn analogue appeared t o  be the moat aotivs. 

A ooaparative analyeis seema t o  preve that the olaee 
fits into the Shallenberger and Kier gluoophore-receptor 
interaction model. 

Taking i n t o  account the good yield of the syntheser, 
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A. WAJQZAK AND J. P O I ~ S K I  261/(555] 

H SO ,Ar 
R l X C O  ,Et 

TEBA 
50% NaOH - 

2. hydrolysis R'! S0,Ar 
R 2 X C 0 2 H  

n=2-5 

1. R2X SO ,Ar 
l r X n  
(Br 61-1 

R2%,H 
TEBA, toluene, 

2c0 3 c 
2 .  hydrolysis 

n=2-4 

2' R ~ =  H 

FIGURE 1 Scheme of the syntheses of 2-arylsulfonyl- 
alkanoic /=/ and 1 -arylaulfonylcycloalka- 
necarboxylic acids /II/ 

monormbetituted on Co( derivatives, even when the excesa of 
the allcylating agent is used. 

hnaory properties of the active analogues have been 
eetimsrted as recognition treahold valuee, ueing the Belit% 
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C f  

sweet 
8 not  sweet 
A predicted 

A: L=0.897Zf t 2.731 /3,5,6/ 
r=0.902, n=3 

8: L=l. 063Zf t I .745 /l, 2, a/ 
ra0.991, n=3 

PIGURE 2 Interdependenoe of the R group L/STERIMOL 
parameter VB calculated Rekker hydrophobi- 
c i ty  Lf 

the aocesibil ity o f  the eynthetio preaureora and the etabi- 

l i t y  of  the eulfone group, theee oompounds are a promieing 
target o f  Azrther search and good chance of ueing them aa 

the art i f ic ia l  eweeteners i s  antioipatcrd. 
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