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The labi l i ty  of the C - N  bond in a number  of B-amino  der iva t ives  of sulfolane was invest igated.  
A l k y l - a r y l  t r ansamina t ion  and a number  of reac t ions  of sa l t s  of aminosulfolanes  with nucleo-  
phil ic  reagen ts  were  rea l ized .  

The amino group In B-amino  ketches  [1], B -amino  acids [2]. and B-aminoni t r i l es  [3] has the capaci ty  
to  undergo substi tut ion caused  by el iminat ion of amine  and fo rmat ion  of the cor responding  olefin. El imina-  
t ion is  not obse rved  in f l -piper idinoethyl  phenyl  sulfone [4]. although the hydrochlor ide  and methiodide r e -  
act  quant i ta t ively with thiophenols via an e l imina t ion -add i t i on  m e c h a n i s m  [5]. In the p r e s e n t  r e s e a r c h  we 
have inves t igated the capac i ty  of the amino group of some B-amino  der iva t ives  of sulfolane to undergo sub- 
st i tut ion.  We have p rev ious ly  desc r ibed  [6] c a se s  involving exchange of the alkoxy group. It  s e emed  of in- 
t e r e s t  to study the labi l i ty  of the C - N  bond for  compar i son  of the p r o p e r t i e s  of f l -he te roa tom subst i tuted 
sulfolanes and fo r  elucidation of the poss ib i l i t i e s  of the p rac t i ca l  ut i l izat ion of acces s ib l e  amino der iva t ives  
fo r  the p r epa ra t i on  of var ious  sulfolane de r iva t ives  in p lace  of the di f f icul t - to-obta in  2-sulfolene.  

We have found that  p r i m a r y ,  secondary,  and t e r t i a r y  f l -a lkylaminosulfo lanes  a r e  r e s i s t an t  to t h e r m a l  
act ion and nucleophilic exchange.  Heating of 3 -N-methy laminosu l fo lane  (IIa) and 3-N-dimethylaminosul fo lane  
(iIIa) at 170-175~ for  7 h leads to par t i a l  res in i f ica t ion  and the fo rmat ion  of a v e r y  smal l  amount of 2 - su l -  
folene, the p r e s e n c e  of which was es tab l i shed  by th in - l aye r  ch romatography  (TLC) on a luminum oxide. The 
C - N  bond in hydrochlor ides  Ib-II]b and su l fo lany l t e t r amethy lammonium iodide (IV) is apprec iab ly  weakened, 
and the amino group is  read i ly  c leaved  to give 2-sul folene .  Consider ing this.  we a t tempted  to combIne the 
e l iminat ion of f l -aminosul fo lane  sa l t s  to 2-sul folene  with addition of a ry l amines  to it. The cor responding  
a ry laminosu l fo lanes  {X-XIV), which were  ident ical  to those  p rev ious ly  desc r ibed  [7], were  obtained by heat-  
ing hydrochlor ides  Ib-I I Ib  and IV with a ry l amines  V-IX at 170-175 ~ and a m o l a r  ra t io  of 1 : 2. The influence 
of s t e r i c  and inductive effects  of the subst i tuents  of a ry l amines  V-IX in a l k y l - a r y l  t r ansamina t ion  and addi- 
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tion of a r y l a m i n e s  to 2-sul fo lene  [7] is apparent ly  s i m i l a r .  The p r e s e n c e  of 2-sul folene  in the products  of 
the a lky l - a ry l  t r ansamina t ion  reac t ion  makes  it  poss ib le  to a s sume  that  the p r o c e s s  occurs  via a c leavage - 
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addition scheme.  Inasmuch  as hydrochlor ide  Ib is m o r e  access ib le  than 2-sul fo lene ,  the reac t ion  under  
cons idera t ion  is of p rac t i ca l  i n t e re s t  as a method for  the synthes is  of a ry laminosu l fo lanes  [8]. 

The r e su l t s  of a lkylat ion of methiodide IV by  means  of the sodium der iva t ive  of malonic  acid and the 
reac t ion  of I - IV with alkoxides and m e r c a p t i d e s  can a lso  be  explained by c l e a v a g e - a d d i t i o n .  The high yields 
of the d iamide  (XV) and diethyl e s t e r  (XVI) of 3-su l fo lanylmalonic  acid a r e  in ag reemen t  with the inc reased  
(as compa red  with C2H50-) nucleophi l ic i ty  o f - C H X V  earbanions  in nucleophilie addition reac t ions  [9]. The 
d e c r e a s e  in the yields of the products  of a lcoholys is  with n-butanol  (XVII) and of m e r c a p t o l y s i s  with n-buty l -  
m e r c a p t a n  {XIX) in the o rde r  IV > I I Ib-Ib  > I I I a - I a  co r re sponds  to the known labi l i ty  of the C - N  bond in such 
compounds [1-5]. An effect  of the alcohol s t ruc tu re  that  is s i m i l a r  to the addition in [10] was es tabl i shed in 
the reac t ion  of IV with i s o m e r i c  n- ,  s ec - ,  and t e r t - bu ty l  a lcohols .  The cor responding  butoxysulfolanes 
{XVII-XVIII) we re  identified by TLC. 3-Cyanosulfolane (XX). 3 -mercap tosu l fo lane ,  which was isola ted as 
su l fo lane-3-su l fonyl  chlor ide  (XXI), the sodium sa l t  of su l fo lane-3-su l fonie  acid (XXII), and 3-sulfolanyl  
phenyl  sulfone (XXIII), r espec t ive ly ,  we re  obtained by heating IV with aqueous solutions of po t a s s ium cy-  
anide, p o t a s s i u m  sulfide, p o t a s s i u m  sutfite,  and sodium benzenesulf inate .  The products  were  identified 
f r o m  the IR s p e c t r a  and mixed -me l t i ng -po in t  de te rmina t ions  with compounds synthes ized by reac t ion  with 
2- sulfolene.  

EXPERIMENTAL 

Starting compounds I-IV were obtained by the methods presented in [II]. Chromatography was car- 
ried out in a thin layer of activity II aluminum oxide by elution with diethyl ether and development with 
iodine vapors. 

3-Phenylaminosulfolane (X). A mixture of 1.9 g (0.01 mole) of lib and 4.9 g (0.02 mole) of aniline was 
heated at 175 ~ for 6 h. The reaction mixture was then cooled and treated successively with ether and chlo- 
roform. The solid material (0.7 g) was methylamine hydroehloride. The solvents were removed from the 
ether and chloroform extracts to give 1.3 g (60%) of X with mp 118-119 ~ (from 20% aqueous ethanol). The 
yield of X in the reaction of V with Ib was 54%, while the yields with IIIb and IV were 60% and 58%, 
respectively. 

Products XI-XIV were similarly obtained by reaction of IIIb with VI-IX. The yields of XI-XIII were, 
respectively, 25, 71, 70%. and the melting points were 123-124, 124-125. and 90-92 ~ Product XIV was not 
isolated [7]. 

3-Sulfolanylmalonie Acid Diamide (XV). A 0.46-g (0.02 mole) sample of sodium was dissolved in 10 
ml of absolute ethanol, 2.0 g (0.02 mole) of malonie acid diamide and 6.0 g (0.02 mole) of IV were added, 
and the mixture was heated at 60 ~ for 8 h. The reaction mixture was cooled and neutralized with hydro- 
chloric acid. The resulting precipitate was removed by filtration, washed with 2-3 ml of ice water, and 
reerystallized from 40% aqueous ethanol to give 3.5 g (80%) of XV with mp 268-270 ~ [12]. Diethyl 3-sul- 
folanylmalonate (XVl) was similarly obtained. The yield of product with rap 61- 63 ~ (from ethanol) was 
60% [12]. 

3 -n-Butoxysul fo lane  (XVII). A 0.2-g (0.01 g -a tom)  sample  of sodium was dissolved in 17 ml  (0.1 mole) 
of n-butanol,  3.3 g (0.02 mole)  of IIIa was added, and the mix tu re  was heated at 65-70 ~ for  10 h. The excess  
n-butanol  was removed,  and the res idue  was d isso lved  in e ther .  Hydrogen chlor ide was p a s s e d  through the 
e ther  solution, and the p rec ip i t a ted  HIb was r emoved  by f i l t ra t ion  and washed with e ther .  The e ther  ex t rac t  
was  evapora ted  to give 0.6 g (15%) of XVII, which was identified by TLC (Rf 0.56). The reac t ions  of n- 
butanol with Ia and IIa were  c a r r i e d  out under  the s a m e  conditions. Produc t  XVH was detected by TLC.  
The reac t ion  of IV with n-butanol  gave XVII (92%), and the reac t ion  of IV with sec-butanol  gave XVIII (64%) 
(Rf 0.54): res in i f ica t ion  of the mix ture ,  in which 2-sul fo lene  was detected by TLC, was obse rved  with t e r t -  
butanol.  

3-Sulfolanyl Butyl Sulfide (XIX). A 0.3-g (0.012 g -a tom)  sample  of sodium was dissolved in 10 ml  
(0.1 mole) of butyl mercap tan ,  3.0 g (0.01 mole)  of IV was added, and the mix tu re  was heated at 65 ~ for  10 ho 
The excess  butyl m e r c a p t a n  was r emoved .  The res idue  was washed with 3 ml  of wa te r  and dr ied to give 
2.0 g (96%) of XIX. The product  was oxidized with hydrogen peroxide  in acet ic  acid to 3-sul folanyl  butyl 
sulfone, which was identified by a mixed-mel t ing-poin t  de te rmina t ion  with the compound obtained by the 
method in [13]. Sulfide XIX was obtained under  the conditions used to obtain XVII by reac t ion  of n-butyl  
m e r c a p t a n  with IIIa  (18% yield): XIX was detected only by  TLC (Rf 0.45) in the reac t ion  with Ia and IIa. 
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3-Cyanosulfolane (XX). A solution of 3.0 g (0.01 mole) of IV and 0.9 g (0.014 mole) of potassium cy- 
anide in 3 ml of water was heated at 55-60 ~ for 10 h. The water was evaporated, and the dry residue was 
extracted with chloroform-dioxane (1 ~ 1). The solvent was removed from the extract to give 0.5 g (41%) of 
3-cyanosulfolane with mp 118-119 ~ (from ethanol) [14]. 

Sulfolane-3-sulfonyl Chloride (XXI). A mixture of 3.0 g (0.01 mole) of IV. 10.0 g of a 25% solution of 
sodium hydrosulfide, and 5 ml of water was heated at 60 ~ for 10 h. Chlorine was passed through the cooled 
solution while maintaining the temperature at 30-40 ~ . The resulting precipitate was crystall ized from ace- 
tone to give 0.5 g (22%) of sulfolane-3-sulfonyl chloride with mp 117-118 ~ [15]. 

Sodium Sulfolane-3-Sulfonate {XXII). A solution of 3.0 g (0.01 mole) of IV and 1.3 g (0.01 mole) of 
sodium sulfite in 3 ml of water was heated at 60 ~ for 10 h. after which the water was evaporated. The res i -  
due was recrystal l ized from 40% aqueous methanol to give 1.8 g (81%) of sodium sulfolane-3-sulfonate. 
Found %: S 31.2. C4H~OsOsS2Na. Calculated%: S 31.1. 

3-Sulfolanyl Phenyl Sulfone (XXIII). Similarly, 1.6 g (60%) of 3-sulfolanyl phenyl sulfone with mp 158- 
160 ~ (from methanol) [16] was obtained from 3.0 g (0.Ol mole) of IV and 1.8 g (0.011 mole) of sodium 
benzenesulfinate. 
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