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There  are  compounds pos se s s ing  e x p r e s s e d  repe l len t  act ivi ty in re la t ion  to insec ts  [1-3] among disub-  
stituted amides  and e s t e r s  of organic  sulfonic acids.  In this  connection, it was  of in te res t  to us to synthesize 
and examine a s e r i e s  of N-a lkylani l ides  and e s t e r s  of butanesulfonic acid as insect  repe l len ts ,  all the more  
because,  according  to l i t e r a tu re  data [4], ce r t a in  acyl de r iva t ives  of alkylanil ides,  for  example  buty lace tani -  
Iide, are  active mi te  repe l len t s .  

N-Alkylani l ides  (I-V) were  obtained by reac t ion  of butanesulfonyl chloride with N-aikylani l ines  in the 
p r e sence  of pyr idine.  

C4H9SO2C1 + CeHsNHR-+CtHDSO=N (Cells) R. 
I - - V  

These  are  th ick pa le -ye l low liquids or  c o l o r l e s s  c rys ta l l ine  m a t e r i a l s  without odor (Table 1). 

E s t e r s  of butanesulfonic acids (VI-XVI) were  synthesized by reac t ion  of butanesulfonyl chloride with 
basic  solutions of phenols  at r oom t e m p e r a t u r e  [5-7]. 

C~HoSO2CI + HOC6H4R~C4HgSO2OCnH4R. 
VI- -XVI  

The obtained a romat ic  e s t e r s  a re  thick l ight-yel low liquids; a port ion of the compounds a r e  co lo r l e s s  
c rys ta l l ine  m a t e r i a l s  (Table 2). 

Aliphatic e s t e r s  of butanesulfonic acid (XVII-XXV) were  synthesized by reac t ion  of butanesul fonylchlo-  
r ide with alcohols  inpyr id ine .  

C4HgSO~CI + ROH-*C4HgSO~OR. 
X V I I - - X X V  

These  compounds are  co lo r l e s s  or  l ightly yellow liquids having a unique odor; methoxy-  and ethoxyethyl 
e s t e r s  (XXIV and XXV) darken s t rongly upon standing in a i r .  Constants  of the synthesized compounds are  
p resen ted  in Table 3. 

The repe l len t  act ivi ty of the obtained compounds was studied by the method developed at the Mi l t a ry -  
Medicinal Academy [8]. The p r epa ra t i ons  were  applied to a cotton diagonal in a dose of 40 g / m  2, using the 
f lea  Cera tophyl lus  t e squorum as  the biological  model .  The e f fec t iveness  of the inves t igated m a t e r i a l s  was 
evaluated f rom the s ize of coeff ic ients  of repe l len t  effect  (CRE) on the day of t r e a t m e n t  of the fabric ,  and 
in the case  of sufficiently e x p r e s s e d  repe l len t  p rope r t i e s ,  additionally af ter  each two weeks until CRE fell 
below 70%. 

All expe r imen t s  were  set  in five repe t i t ions  us ing 100 f leas  in each of them.  Examinat ion was c a r r i e d  
out at a t e m p e r a t u r e  of 20-22~ and a re la t ive  humidity of the a i r  of 55-75%. Exper imenta l  s amples  were  
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T A B L E  4. Repe l len t  Ac t iv i ty  of De r iva t i ve s  of  Butanesulfonie  Acid  
in Rela t ion  to  F l e a s  C. t e s q u o r u m  (dose 40 g / m  2, e x p o s u r e  1 min) 

I 

II 
I I I  

IV 
V 

VI 
VII 

V I I I  

IX 
X 

XI 
XII 

XIII 

eRE(~ 

Corn- weeks after treatment 
pound ~ _ . ~  ~ t  

~ ~ t  2 4 6 8 

87 73 t6 
93 68 - -  
4 9  - -  - -  

90 77 84 69 
95 67 - -  

s 7  83  7 5  
75 68 -- 
63 ~ -- 
8I 56 -- 
9O 62 -- 
47 -- - -  

Compound 

XIV 
xv  

xvI  
XVII 

XVIII 
XIX 
xx  

XXI 
XXII 

XXIII 
XXIV 
x x v  

N, N- Di- 
ethyl- rn- 
toluamide 

r ,--~ 

~ 0  
} 0  

14 
;I 
) 0  

}o 
H 
'6 

~2 
~8 

~7 

CRE, % 

i weeks after treatment 

2 t 4 6 10 

J 
77 ~ 84 62 ............. 
6 1  / - -  --  zz/ - 

6 2  - -  - -  

47 -- -- 
63 -- -- 
63 --  --  

91 / 81 17 
96181 75 4"5 

100t 85 46 

l 

s to red  unde r  these  same  condi t ions .  Die thyl to luamide  s e rved  as  a s tandard .  Resu l t s  of  examina t ions  a re  
p r e s e n t e d  in Table  4. As  i s  seen,  of  the syn thes ized  g roups  of  c o m p o u n d s  the m o s t  effect  had the al iphat ic  
e s t e r s  of  butanesulfonic  acid,  the CRE of  the m a j o r i t y  of  which was  g r e a t e r  than 90% upon f r e s h  i m p r e g n a -  
t ion of the cloth.  However ,  with the except ion  of the methoxye thy l  (XXIV) and e thoxyethyl  (XXV) e s t e r s ,  
s i m i l a r  in s t r eng th  and dura t ion  of  e f fec t  to d ie thy l te luamide ,  taken  as  a s tandard ,  all compounds  of  th i s  
g roup  w e r e  found to be uns table  and v i r tua l ly  l o s t  ac t iv i ty  a l r eady  in the c o u r s e  of  the f i r s t  two weeks .  

All compounds  of the group of a r o m a t i c  e s t e r s  of butanesul fonic  acid also showed s igni f icant  r epe l l an t  
act iv i ty ,  but among  the m o s t  s t rong ly  ac t ing  of them,  the phenyl  (VI), o - c r e s y l  (VII), m - c r e s y l  (VIII), p -  
methoxyphenyl  (XII), and o - c h l o rophe ny l  (XIV) e s t e r s ,  only  (VI), (VIII), and (XIV) did not  y ie ld  in length  of  
e f fec t  to d ie thyl to luamide .  

Of the N-a lky lan i l ides  of butanesulfonic  acid, the m e t h y l -  and e thy lan i l ides  (I and II) showed e x p r e s s e d  
e f fec t iveness ,  but  at  low s tabi l i ty .  The r e m a i n i n g  compounds  of  the given homologous  s e r i e s  were  found to 
be v i r tua l ly  inact ive .  
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