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In ccntinuation of studying the 1, 2-cycloaddi t ion  of sulfenes  to unsa tura ted  su l fur -conta in ing  c o m -  
pounds [1] we studied t he i r  r eac t ion  with 1-methyl th io-  1- (N, N-die thylamino)e thene.  

It  is  known that  sul fenes  r e a c t  eas i ly  with ketene ace ta l s  [2,3] and amina l s  [4, 5]. The cycloaddit ion 
of sulfene~ to the O , N -  or  N , N - a c e t a l s  of ke tenes  is  usual ly  accompanied  by the spontaneous fi - e l i m i n a -  
tion of alcohol o r  amine and the fo rmat ion  of th ie teae  dioxide de r iva t ives  [5, 6]. The 1, 2-cycloaddi t ion of 
sulfenes tc  the N, S -ace t a l s  of ke tenes  had not been studied prev ious ly .  

We f~und that  1 -me thy l th io - l - (N ,N-d ie thy lamino)e thene  (I) r e a c t s  eas i ly  with sulfenes .  The l a t t e r  
a r e  genera:~ed f r o m  e i the r  methanesul fonyl  or  a - to luenesu l fony l  chlor ide and Et3N, taken in an equ imola r  
ra t io ,  at 0-5~ Here  methanethiol  i s  c leaved  dur ing the reac t ion  p r o c e s s  and dioxythietenes  (IIa,b) a r e  
f o r m e d  in 20-50% yie lds .  

Bes ides  the cycl ic  add'acts (Ha, b), acycl ic  compounds (HIa, b) a r e  fo rmed ,  the amount of which de-  
pends on tim sulfene and solvent  used  in the reac t ion  (Table 1). An i nc r ea se  in the po la r i ty  of the solvent 
l eads  to ~ i nc r ea s e  in the amounts  of acycl ic  adducts  (IIIa, b) and IVa ,b) ,  the total  y ie ld  of which i s  30-60%. 
Thus ,  the reac t ion  of (I) with [CH 2 =SO2] in e the r  gives  only dioxythietene (IIa). In a much  m o r e  po la r  so l -  
vent l ike C H3CN the main  product  become  s 1 -methy l th io-  1- (N, N-die thylamino)  -2 -me thy l  sulfonyl-  1-ethene 
(IIIa). Both types  of compounds were  obtained when benzene or  CHCI 3 was  used. 

CH2=C / - ~  CI-IaSC--CH~ A 

(I) "~N (C2Hs)2 [_ N(C~H~)~ J 

RCH~O~CH~-~ C 

I " - CH3 HzO N (C~Hs) 2 
j. (Ilia, b) 

L N(C~H@2 [ RCH~O2CHzCON(C~Hs)2 

RC--S02 
II I 
C--CH~ 
1 --CHaSH 
N(C2Hs)~ 
(IIa, b) (IVa, b) 

R=H (IIa), (IIIa), (IVa); R-----CaH~ (IIb), (IIIb), (Ivb) 

The inse r t ion  of a phenyl group into the sulfene molecu le  a lso  fac i l i t a tes  the fo rmat ion  of acycl ic  
adducts .  The reac t ion  of (I) with C6HsCH =SO 2 even in an e the r  med ium leads  to a mix tu re  of the amino-  
dioxythietene (IIb) and f l -sulfonylketene N, S-ace ta l  (IHb). The l a t t e r  becomes  the ma in  product  if  the p r o -  
ce s s  is  rua  in CHCI 3 o r  CH3CN. 

The~3e r e s u l t s  can be explained if  the in te rmedia te  fo rmat ion  of zwit ter ion A is  postulated,  as  is  
a s s u m e d  by m a n y  inves t iga to r s  fo r  the cycloaddit ion reac t ions  with sulfenes [4-7]. A phenyl subst i tuent  
in the suffene molecule  a n d a  m o r e  po la r  solvent ,  by favor ing  a s tabi l izat ion of the in t e rmed ia te  zwit ter ion,  
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TABLE 1. Rat io of Cyclic (iIa, b) and Acycl ie  
(IIIa,b) + (IVa,b) Adducts (%) when Ketene N, S- 
Aceta ls  (i) a re  Reac ted  with Sulfenes in Var i -  
ous Solvents 

CHt=SO~[ I C~H~CH=SO~ 
Solvent ~ ' " (Ila) (Ilia} + (IV&) 
Ether I00 I -- 
Benzene 70 [ 30 
CHCb 25 75 
CI~CN Traces i00 

(li b (Iltb + (Ivb) 

54 46 
30 70 

Traces 100 
100 

both faci l i ta te  the reac t ion  course  along d i rec t ion  b, 
which leads  to  an inc rease  in the amounts  of the 
acycl ic  adducts.  

The p r i m a r y  acycl ie  adducts,  the f l -sulfunyl-  
ketene N, S -ace t a l s  (iIIa, b), a re  quite labi le  c o m -  
pounds. When solvents ,  made  absolute by conven-  
t ional  p rocedu re s ,  a re  used it  p roves  tha t the  amount 
of wa t e r  in them is  sufficient to par t i a l ly  hydro lyze  
ketenes  (Ilia, b) to amides  (IVa, b*). The la t t e r  a re  
a lso  detected in the reac t ion  mix tu re s .  The hydro l -  
y s i s  of the reac t ion  m i x t u r e s  fo r  s eve ra l  days  at 20 ~ 

in the p re sence  of seve ra l  d rops  of N 1 N HC1 solution leads  to the complete  convers ion  of ke tenes  g i la ,b )  
to amides  (IVa,b).  The cycloadducts  g ia ,b )  r e m a i n  unchanged under  these  conditions. The f l -sulfonyl-  
ketene N , S - a c e t a l s  GIIa,b) a re  a lso  hydro lyzed  to amides  (iVa,b) during the p repa ra t ive  separa t ion  of the 
reac t ion  m i x t u r e s  by TLC.  F o r  this r e a s o n  the reac t ion  m i x t u r e s  were  analyzed as such by IR and NMR 
spec t roscopy ,  while the r e su l t s ,  obtained by the TLC method,  were  checked by using as  s tandards  the 
i so la ted  cycloadducts  g ia ,b )  and authentic spec imens  of compounds (Ilia) and (IVa,b),  which were  ob-  
ta ined by counter  synthes is .  

Bes ides  the f requency of the SO 2 group in the 1110-1120 and 1295-1320 cm - i  reg ions ,  the m spec t r a  
of the f l-sulfonylketene N, S -ace ta l s  g i la ,  b) contain the f requency of the C = C bond at 1540-1545 cm-1. Cyclo-  
adducts (IIa, b) have the f requency of the C =C bond at 1625-1635 cm -1. It should be mentioned that the 
f requency of the C = O group of amides  (IVa, b) is also found in the 1630-1640 em- i  region, which makes  
it imposs ib le  to quanti tat ively analyze the mix tu res  employing IR spec t roscopy,  as was done by other  
authors  [5]. 

The r a t io  of the cycl ic  (IIa) and acycl ic  [(IIIa) and (IVa)] compounds was de te rmined  by compar ing  in 
the NMR spec t r a  the in tegra l  in tens i t ies  of the s ignals  of the H a toms  at the double bond [5.15 ppm for  the 
=CH in (Ha), and 5.20 ppm for  the =CH in ketene (Ilia)I, and of the hydrogens  of the SO2CH2CO group at 
4.16 ppm in amXde (IVa). The NMR s p e c t r a  of the reac t ion  m i x t u r e s  of compounds (IIb)-(iVb) proved  to be 
complex ,  and fo r  th is  r e a s o n  the ra t io  of the cycl ic  and acycl ic  adduets was es tab l i shed  ch romatograph i -  
cal ly ,  by the p repa ra t ive  separa t ion  of the reac t ion  products  on pla tes ,  which, in ha rmony  with the above 
said,  na tu ra l ly  led to  the n e a r l y  complete  convers ion  of compound glib) to (IVb). 

Toge ther  with the IR and NMR spec t ra l  data,  the s t ruc tu re  of cycloadducts  (IIa, b) was conf i rmed  by 
acid hydro lys i s  at 60-70 ~ to the known fi-methyl(benzyl)sulfonic acids  (Va, b). 

RC--50~ FRHC--SO~ ] 

II I [O=C--CH2 (C2H5) ~.NC--CH~ ) [ I i (VI) 
CoHsC--SOz 

------ Ii 
HOC--CH2 

(VII) 
R=H (Va); R=C6H, (vb), (VII) 

,~ RCH~S0~CH~COOH 

(Va, b) 

In a s i m i l a r  m anne r ,  the r ing of other  aminothietene dioxides is  opened via the in te rmedia te  f o r m a -  
tion of cycl ic /3-ke tosul fones  [7]. However ,  we were  unable to obtain ketodioxythietane (VI). Toge ther  with 
the s ta r t ing  adduct (IIb), only a smal l  amount of acid (Vb) is  de tec ted  a f t e r  i h under  the conditions used 
to  synthesize analogous compounds in the p resence  of the acid f o r m  of ion-exchange res in  Amber l i t e  IR-  
120 at 20 ~ [5-7], which was i so la ted  in quanti tat ive yield a f t e r  3 days.  

Dioxythietene (IIb) r e m a i n s  unchanged when kept at 20 ~ for  24 h with 0.1 Iq HC1 solution. Analogous 
to s imi l a r  compounds [7], (IIb) is  conver ted  to enol (VI) when kept with cone. HC1 at 20 ~ for  5 h. 

E X P E R I M E N T A L  M E T H O D  

The IR spectra were taken on a UR-10 spectrometer either as KBr pellets or as a thin layer, while 

the NMR spectra were taken on Varian HA-100 and DA-60-JL Spectrometers using HMDS as the internal 

* Taking this into account, the total amount of acyclic adducts (IIIa,b) and (IVa,b) is given in Table i. 
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s tandards .  The TLC was run on Woelm neut ra l  A1203, and the spots  were  detec ted  with iodine vapors .  
F o r  the p r e p a r a t i v e  separa t ion  we used  20 x 32 cra p la tes  cove red  with a loose l a y e r  of neu t ra l  A1203 
(II act ivi ty) ,  with a th ic tmess  of 2 r am.  The GLC was  run on an LKhM-SM ins t rumen t ,  using a f l ame-  
ionizat ion de tec to r ,  a 1 m x 4 nun column packed with 10% SKTPT-50  deposi ted on Chroraosorb  W (0.18- 
0.21 ram),  and a t e r ape ra tu r e  of 200% The rael t ing points were  de t e rmined  on a Kof le r  block. The t r i -  
e thylamine was  d r ied  and dis t i l led  o v e r  KOH. The solvents  were  made absolute .  The methanesulfonyl  
chlor ide w t s  dis t i l led,  the c~-toluenesulfonyl chlor ide  was  r e c r y s t a l l i z e d ,  while the 1 - r a e t h y l t h i o - l - ( N , N -  
diethylami:~o)ethene (I) (bp 80.5-81.5 ~ (25 tara),  riD2~ 1.4940) was synthes ized  as  de sc r ibed  in [8] f r o m  
N ,N-d i e thy l - t h ioace t amide .  Found: C 57~7; H 10.14; N 9.50; S 22.36%. CTHisNS. Calculated:  C 57.91; H 
1034; 1N 9.59; S 22.09%. I n f r a r e d  s p e c t r u m  (v ,cra- i ) :  1580 (C = C). lgMR s p e c t r u m  (neat, 6 ,ppm):  0.96; 
3.04 (C2H5); 2.02 s (SCH3); 4.15 d; 4.04 d (=CH2). 

C_~gaddi t ion  of 1 -Methy l th io - l - (N ,N-d ie thy lamino)e thene  (I) to Sulfene. a) To a s t i r r e d  mix tu re  
of 2.17 g of (I) and 1.51 g of Et3N in 100 ral of e the r  was  added in a n i t rogen a t m o s p h e r e ,  at 0-5 ~ in 1 h, 
a solution of 1.72 g of CH3SO2C1 in 40 ml  of e the r  in drops .  The reac t ion  mix tu re  was  kept at 0 ~ fo r  2 h, 
and at 20 ~ for  1 h. The t r i e thy lamine  hydrocb lor ide  was  f i l t e red  and washed  with e the r  [1.85 g (95%), mp  
265~ The combined e the r  solution was evapora t ed  and seve ra l  d rops  of MeOH were  added to the res idue .  
Cooling to --5 ~ gave 0.36 g of (Ha) as  c r y s t a l s  with m p  76-77.5 ~ ( f rom raethanol) .  Another  0.53 g of (IIa) 
was  i so la ted  f rora  the m o t h e r  l iquor  by TLC (in the s y s t e m  hexaue:aeetone,  2:1). The total  y ie ld  of 3-(N, 
N - d i e t h y l a m i n o ) - l , l - d i o x y - 2 - t h i e t e n e  (IIa) was 0.89 g (32%). Found: C 47.82; H 7.39;N 7.80; S 18.38%. 
C.~Hi3NO2S. Calculated:  C 47.99; H 7.30; N 7.99; S 18.30%. I n f r a r e d  spectrtkm (v ,cra- I ) :  1627 (C =C),  1100, 
1260 (SO2). N1VIR s p e c t r u m  (in CDCI3, 8 ,ppm):  1.10,3.13 (C2HsN); 4.32 s (CH2302); 5.15 s = C - H ) .  The !R 
and IgMR s p e c t r a  of the r eac t ion  m i x t u r e  we re  identical  with the spec t r a  of dioxythietene (iIa). Only c o m -  
pound (IIa) was  detec ted  in the r eac t ion  m i x tu r e  by TLC and GLC. 

The reac t ion  of (I) with CHaSO2C1 in benzene o r  CHC13 was  run the s ame  as  de sc r ibed  above.  After  
evaporatic,n of the solvents  and r e m o v a l  of the t r i e thy lamine  hydrochlor ide ,  the reac t ion  m i x t u r e s  we re  
analyzed by TLC,  GLC, and IR and NMR spec t roscopy .  The r a t i o s  of the cycl ic  and acycl ic  adducts  a r e  
given in TaMe 1. 

b) Under the above-indicated condit ions,  f r o m  1 g of (I), 0.9 g of Et3N, and 0.74 g of CH3SO2CI in 
20 m[ of CHaCN we obtained 1.34 g of a mix tu re .  Employ ing  TLC and GLC, it was  shown that  ketene 
(Ilia) and axnide (IVa) a re  p re sen t  by compar i son  with authentic spec imens .  I n f r a r e d  spec t rum of the m i x -  
tu re  (p,cm-i): 1115, 1320 (SO2) , 1545 (C=C), 1640 (C=O). 

The mixture (1.34 g) was stirred with I0 ml of I N HCI solution at 20 ~ for 3 h, extracted with ether, 
a:ad the et:.~er solution was washed with a little water and then dried over MgSO 4. Removal of the ether 
gave 1.40 g of hydrolyzate, which was purified chroraatographically on a plate in the solvent system: 
hexane-a~etone = 15:8. From 0.28 g of the reaction mixture we obtained 0.14 g (43.2%) of amide (IVa), 
which, based on the TLC and GLC, was identical with the amide (IVa) obtained by counter synthesis. 
Found: C 43.30; H 7.70; N 7.20; S 16.70%. C~Ht~NO3S. Calculated: C 43.53; H 7.79; N 7.25; S 16.58%. In- 
frared spectrum (v,cra-i): 1645 (C =O), 1152,1315 (SO2). NMR spectrum (in CHCI3, 6,pp,): 1.18, 3.37 

(C2HsN); 3.18 s (CH3302); 4.18 s (SO2CH2CO). 

Cycloaddit ion React ion  of 1 -Me thy l - l - (N ,N-d i e thy l amino )e thene  (I) to Phenylsulfene.  a) Under the 
conditions indicated above fo r  the synthes is  of (IIa), f r o m  4.63 g of (I), 3.24 g of EtaN, and 6.09 g of 
C6HsCH2SO2C1 in 75 ml  of e the r  we obtained 7.76 g of a mix tu re .  I n f r a r e d  s p e c t r u m  of the mix tu re  (v, 
cm-1): 1530 [ C = C  in (IIIb)], 1643 (C = O  and C = C  in (IIb)], 1115,1280,1320 (SO2). Severa l  d rops  of 
methanol  were  added to the mix tu re ,  and the c r y s t a l s  obtained on cooling to - 5  ~ were  f i l t e red .  We ob-  
ta ined 1.7 g (21%) of (IIb), m p  132.5-133 ~ ( f rom MeOH). Found: C 61.89; H 6.74; N 5.50; S 12.70%. 
Ci3H17NO~S. Calculated:  C 62.08; H 6.82; N 5.57; S 12.76%. I n f r a r e d  s p e c t r u m  (u, cra-1): 1640 (C =C),  
1115, 1280 (SO2). NIV[R spectrum (in CDCI~, 6,ppra): 0.90, 3.20 (C2HsN); 4.35 s (CH2302); 7.20 (C6H5). 

From 6.1 g of the mother liquor we isolated 0.28 g of substance by TLC in the system: ether-ace- 
tone = 40::i. We obtained 0.09 g (33%) of (Ilb), rap 132-133 ~ (total yield of (IIb)= 54%), and 0.15 g of (IVb), 
contaminated with a small amotmt of (IIIb) (based on the IR spectrum). 

The (iIIb) + (iVb) raixture (0.15 g) was stirred with 5 ml of i N HCI solution at 20 ~ for 2 h. After 
the same workup as indicated above for (IVa) we obtained 0.12 g (30%) of amide (iVb), mp 67.5-68 ~ (from 
methanol}, which did not depress the mixed melting point and, based on the TLC, was identical with an 
authentic specimen of araide (iVb). Found: C 58.02; H 7.09; N 5.10; S 12.02%. Ci3Hi~NO3S. Calculated: 
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C 57.92; H 7.11; N 5.19; S 11.90%. In f r a r ed  spec t rum (v,cm-1):  1122, 1320 (SO2) , 1637 (C = O). NMR 
spec t rum (in CCI~, 6 ,ppm):  1.02; 3.25 (C2HsN), 3.67 s (CH2SO2); 4.35 s (COCH2SO2); 7.3 (C6H5). 

b) Under  the conditions desc r ibed  fo r  the s y n t h e s i s o f  (Ha), f r o m  1.70 g of (I), 1.14 g of Et3N, and 
2.22 g of C6HsCH2SO2C1 in 50 ml  of benzene at 0-5 ~ we obtained 3.6 g of a mix tu re  of (Hb) and (HIb) (based 
on the TLC and IR spec t rum) .  

The mix tu re  (0.30 g) was  s epa ra t ed  on a plate in the sys tem:  c y c l o h e x a n e - e t h y l  aceta te  = 1:1. We 
obtained 0.05 g (22.2%) of (Lib) and 0.12 g (53.3%) of amide (IVb). 

c) The mix tu re ,  obtained as indicated above fo r  (Ha) f r o m  2.31 g of (I), 1.62 g of Et3N, and 3.04 g 
of C6It5CH2SO2C1 In 50 rnl of CHCI.~, which, based  on the TLC and IR spec t ra l  data,  contained compoonds 
(HIb), (IVb), and t r a c e s  of adduct (IIb), was d isso lved  in a mix tu re  of 30 ml  of THF and 3 ml  of 1 N HC1 
solution, and then hea ted  at 60 ~ for  30 rain. The THF was  evapora ted ,  the res idue  was  ex t rac ted  with 
e the r ,  and the e the r  solution was  washed  with wa te r  and then dr ied  ove r  MgSOr The res idue  f r o m  the 
evapora t ion  of the e the r  (2.96 g) was  pur i f ied  ch romatograph ica l ly  on a plate in the sys tem:  h e x a n e - a c e -  
tone = 2 : 1. F r o m  0.36 g of the hydrolyza te  we obtained 0.24 g (50.3%) of amide (IVb). 

When the eycloaddit ion was run in CH3CN , we obtained f r o m  1.70 g of (I) ,  1.14 g of Et3N, and 2.22 g 
of C6HsCH2SO2CI a mix tu re  of compounds (IIIb) and (Vb), contaminated  with t r a c e s  of (IIb). After  hydro l -  
y s i s  and ch romatograph ic  purif icat ion,  as  indicated above,  we isola ted  1.49 g (59.3%) of amide (IVb). 

f i -Methyl(benzyl)sulfonylacet ic  Acid N ,N-Die thy lamide  (IVa, b). Operat ing in conventional manne r ,  
(IVa) and (IVb) were  obtained,  r e spec t ive ly ,  f rom the f i -me thy l -  or  f l -benzylsulfonylacet ic  acids .  Amide 
(IVa), bp 100-103 ~ (0.02 ram).  Found: C 43.25; H 7.80; N 7.19; S 16.85%. CTH15NO3S. Calculated: C 43.53; 
H 7.79; N 7.25; S 16.58%. In f r a r ed  spec t rum (v ,cm- i ) :  1645 (C =O) ,  1152, 1315 (SO2). NMR spec t rum (in 
CHC13, 6,ppm):  1.18, 3.37 (C2H~N); 3.18 s (CH3SO2); 4.18 s (SO2CH2CO). A m i d e  (IVb), mp  67.5-68 ~ (from 
ether) .  Found: C 57.85; H 7.08; N 5.10; S 11.80%. C13H19NO3S. Calculated." C 57.92; H 7.11; N 5.18; S 
11.90%. I n f r a r e d  spec t rum (v ,cm- i ) ;  1121, 1315 (SO2) , 1635 (C=O). NMR spec t rum (in CCi4, 6,ppm):  
1.02; 3.26 (C2HsN); 3.67 s (CH2SO2); 4.35 s (COCH2SO2); 7.3 (C6H5). 

1- (N, N-Die thy lamino) - l -me thy l th io -2 -methy l su l fony le thene  (HIa). F r o m  fi -methyisu l fonylace t ic  
acid N ,N-d ie thy lamide ,  as  desc r ibed  in [8], we synthes ized (HIa), bp 108-110 ~ (0.02 mm) .  Found" C 42.89; 
H 7.52; N 6.19; S 28.45%. CsHiTNO2S 2. Calculated- C 42.81; H 7.62; N 6.28; S 28.69%. I n f r a r e d  spec t rum 
(v,cm-1):  1113, 1300 (SO2) , 1540 (C=C).  N1VIR spec t rum (in CC14, 6,ppm):  1.16, 3.62 (C2HsN); 2.36 s 
(SCH3) 3.06 s (CH3SO2); 5.22 s (=CH).  

Hydro lys i s  of Adducts (Ha,b).  A mix tu re  of 0.2 g of (IIb) and 6 ml  of N 0.1 N HC1 solution was  
hea ted  at 60-70 ~ for  2 h. The aqueous solution was  ex t rac ted  with CH2C12. After  the usual workup we 
obtaJned 0.13 g (77,8%) of acid (Vb), mp  139-140 ~ (CHC13), which did not d e p r e s s  the mixed  mel t ing  point 
with an authentic spec imen [9]. Methyl e s t e r  (Vb), mp 75-76 ~ (benzene). Found" C 52.54; H 5.01; S 13.98%. 
C.i0H1204S. Calculated: C 52.63; H 5.26; N 14.03%. In f r a r ed  spec t rum (v , cm- i )  �9 1145, 1300 (SO2), 1732 
(C=O).  In a s i m i l a r  m anne r ,  f r o m  0.1 g of (IIa) we i so la ted  0.6 g (85.7%) of acid (Va) ,mp114-115 ~ (CHCI3), 
which did not d e p r e s s  the mixed  mel t ing  point with an authentic spec imen [10]. 

A mix tu re  of 0.12 g of (Hb) and 10 ml  of wa t e r  was  s t i r r e d  with Amber l i t e  IR-120 for  3 days  at 20 ~ 
The ion-exchange r e s in  was f i l t e red  and washed with acetone.  The aqueous acetone solution was  eva p o ra -  
ted and the res idue  was  ex~racted with e ther .  After  evapora t ion  of the e ther  and r ec rys t a l i i za t ion  f r o m  
CHC13 we obtained 0.7 g (66.6%) of (Vb). 

A mix tu re  of 0.1 g of adduct (IIb) and 3 ml  of conc. HC1 was kept at 20 ~ fo r  3 h. Af ter  r emova l  of the 
wa t e r  the res idue  was subl imed at 2 ram.  We obtained 0.06 g (85.7%) of enol (VI), mp  152-153.5 ~ which 
gave a blue color  with FeC13. Found: C 55.14; H 4.39; S 16.18%. C9H803S. Calculated: C 55.13; H 4.11; S 
16.34%. In f r a r e d  spec t rum (v,cm-1):  1100, 1290 (SO2), 1680 (C=C),  3090 (OH). 

C O N C L U S I O N S  

1. Methanethiol is  c leaved  in the 1 ,2-cycloaddi t ion  of 1 -methy l th io - l - (N,N-d ie thy lamino)e thene  to 
sulfene s and a mix tu re  of 3- (N, N -diethyl  amino)dioxy-2 - th ie tene s and 1- (N, N-diethyl  amino)-  1-methyl th io-  
2-methyl(benzyl)sul fonyle thenes  is  fo rmed ,  along with the par t ia l  hydro lys i s  products  of the la t t e r .  

2. The ra t io  of the cyclic and acycl ic  adducts depends on the s t ruc tu re  of the employed sulfene and 
the po la r i ty  of the solvent.  
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