
S Y N T H E S I S  OF 2 - M E T H Y L - 3 , 5 , 6 - T R I C H L O R O - 4 - P Y R I D Y L  

V I N Y L  S U L F O N E  AND I T S  R E A C T I O N S  W I T H  

N U C L E O P H I L I C  R E A G E N T S  

L .  S. S o l o g u b ,  S. D. M o s h c h i t s k i i ,  
a n d  T .  Ya .  L a v r e n y u k  

UDC 547.822.5.6 

The reaction of excess pr imary  aliphatic amines and mercaptans with 2-methyl-3,5,6- t r i -  
chloro-4-pyridyl vinyl sulfone gives products of addition to the double bond. 

In the reaction of 2,3,5,6-tetrachloro-4-pyridyl  vinyl sulfone (13 with several  nucleophilic reagents 
the sulfonyl group is replaced to give 4-substituted tetrachloropyridines [1]; this was explained by reduc- 
tion of the electron density of the T-carbon atom of the pyridine ring owing to the effect of e lec t ron-ac-  
ceptor groups, which favor attack of a nucleophile at the 4 position. The behavior of a sulfonyl group in a 
molecule in which one of the ortho chlorine atoms is replaced by some electron-donor group, which weak- 
ens the e tect ron-acceptor  effect of N l, has remained unclear. We therefore attempted to synthesize ana- 
logs of pyridine I containing methyl, morpholyl, and piperidyl groups in the 2 position from 2-methyl-,  2- 
morpholino-,  and 2-piperidino-3,4,5,6-tetrachloropyridines (IIa-c), which were converted to 2-methyl-,  
2-morpholino-,  and 2-piperidino-4-mercapto-3,5,6-tr ichloropyridines (IIIa-c) by a modified method [2]. 
The corresponding 3,5,6-tr ichloro-4-pyridyl  fl-chloroethyl sulfides (IVa-c) were obtained by the action of 
dichloroethane on the sodium salts of sulfides IIIa-c. However, we were able to realize oxidation of pyr i -  
dines IVa-c with hydrogen peroxide in tr if luoroacetic acid to the corresponding sulfones only in the case 
of 2-methyl-substituted pyridine IVa. The resulting 2-methyl-3,5,6-tr ichloro-4-pyridyl  fl-chloroethyl sul- 
fone (V) readily splits hydrogen chloride on heating with triethylamine to give 2-methyl-3,5,6- t r ichtoro-4-  
pyridyl vinyl sulfone (VI), for which reactions with nucleophilic reagents were also studied. 

In contrast  to I, which gives several  products with various nucleophiles [1], pyridine VI gives ex- 
clusively products of addition to the double bond (VIIa-d) with benzylamine, ethyl mercaptan, morpholine, 
and 4-mercaptotetrachloropyridine.  Sulfide VIId was oxidized to sulfone VIII. The sulfonyl group is not 
replaced even by the action of excesses of the above-indicated nucleophiles; this is probably due to the 
electron-donor effect of the a-methyl  group. 

An interesting rearrangement  to give bis(2,3,5,6-tetrachloro-4-pyridyl) sulfide was previously ob- 
served when 2,3,5,6-tetrachloro-4-pyridyl/3-(2,3,5,6-tetrachloro-4-pyridylthio)ethyl sulfone (from I and 
4-mercaptotetrachloropyridine) was heated in dimethylformamide (DMFA) [1]. This sort  of rear range-  
ment does not occur  in the case of pyridine Vide, and this is also explained by an increase in the electron 
density in the position in comparison with analogous substances obtained from I. 

E X P E R I M E N T A L  

2-Morpholino-3,5,6-tr ichloro-4-mercaptopyridine (IIIb). A heated solution of i g (18 mmole) of 
f reshly prepared sodium hydrosulfide in 50 ml of absolute DMFA was added to a hot solution of 2.42 g (8 
mmole) of 2-morpholino-3,4,5,6-tetrachloropyridine [3] in 50 ml of absolute DMFA, and the mixture was 
refluxed for 2 rain, af ter  which it  was poured into water and acidified with concentrated HCI. 
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lla R = CH S, b R = morpholino, c R = piperidino; Ilia R= CH S, b R = morpholino, c R= piperi- 
dino; IV a R= CH 3, b R = morpholino, c R = piperidino; V R = CH S. R' = 2-methyl-3,5,6-tri- 
chloro-4-pyridyl; VI R' = 2-me[hyl-3,5,6-trichloro-4-pyridyl; VII R' = 2-rnefl~yl-3,5,6- 
trichloro-4-pyridyl, a X = NHCH2C6Hs, b X = morpholino, c X= SCsCI4N, d X= SC2H 5 

The product solidified some time af ter  its isolation to give 2.3 g (95%) of a product with nap 70-72 ~ 
(from aqueous ethanol). Found: C1 35.9; S 10.9%. CsHsC13N2OS. Calculated: C1 35.5; S 10.7%. A similar  
procedure was used to obtain 2-piperidino-3,5,6- tr ichloro-4-mercapto pyridine (IHc) Imp 83-84 ~ (from 
propanol)] in 91% yield. Found: CI 35.3; S 10.8%. C10HI1C1sN2S. Calculated: CI 35.8; S 10.7% and 2- 
methyl-3,5 ,6- t r ichloro-4-mercaptopyridine (IIIa) [nap 105-107 ~ (from propan01] in 89% yield. Found: C1 
46.4; S 14.2%. C6H4C13NS. Calculated: C1 46.6; S 14.0%. 

2-Morpholino-3,5,6-tr ichloro-4-pyridyl  fl-Chloroethyi Sulfide (IVb). A 0.17-g (7.4 rag-atom) sam- 
ple of sodium was dissolved in 50 ml of absolute methanol, and 2.2 g (7.3 mmole) of pyridine IIIb ~ t s  added 
to the solution. After IIIb had dissolved completely, 30 ml of dichloroethane was added, and the mixture 
was refluxed for  2 h, The solvent was then removed by vacuum evaporation, and the residue was treated 
with water to give 2.3 g (87%) of a product with mp 125-127 ~ (from aqueous ethanol). Found: Cl 39.2; S 
8.8%. CI1HI2C14N2OS. Calculated: C1 39.2; S 8.8%: A similar  procedure was used to obtain 2-piperidino- 
3,5,6- t r ichloro-4-pyridyl  fl-ehloroethyt sulfide (IVc) [rap 87-89 ~ (from aqueous ethanoll in 82% yield. 
Found: C1 39.6; S 9.0%. C12I-Ii4C14NzS. Calculated: C1 39.4; S 8.9%] and 2-methyl-3 ,5 ,6- t r ichloro-4-  
pyridyl fl-chloroethyl sulfide (IVa) [with mp 74-76 ~ (from aqueous ethanol)] in 91% yield. Found: C1 48,5; 
S 11.1%. CsttTC14NS. Calculated: C1 48.8; S 11.0%o 

2-Methyl-3,5,6- t r ichloro-4-pyridy ! fi-Chloroethyl Sulfone (V). A 2.9-g (10 mmole) sample of 1Va 
was dissolved in 20 ml of t r i f luoroacetic  acid, 7 ml of 30% H202 was added, and the mixture was allowed 
to stand for 12 h. It was then refluxed for 10-15 rain and poured over ice. Worku p gave 3 g (93%) of a 
product with nap 182-184 ~ (from heptane). Found: C1 43.4; S 9.6%. CsHTCI4NO2S. Calculated: CI 43.9; 
s 9.9%. 

2-Methyl-3,5,6-tr iehloro-4-pyridyl  Vinyl Sulfone (VI). A 2.8-g (8.7 mmole) sample of V was dis- 
solved in 20 ml of anhydrous benzene, 2 ml of triethylamine was added, and the mixture was held at 80 ~ 
for 20 rain. The triethylamine hydrochloride was removed by filtration, and the solvent was removed by 
vacuum distillation to give 2.2 g (87%) of a product with nap 115-116 ~ (from ethanol). Found: CI 37.2; S 
10.9%. CBH6CIsNO2S. Calculated: C137.2; S 11.2%. 

2-Methyl-3,5,6-tr ichloro-4-pyridy! fl,Benzylaminoethyl Sulfone (VIIa). A 0.3-g (1.04 mmole) sam- 
ple of pyridine VI was dissolved in I0 ml of absolute benzene, and 0.2 ml of f reshly distilled benzylamine 
was added. The mixture was then held at 20 ~ for i h, af ter  which the benzene was removed in vacuo to 
give 0.36 g (88%) of a product with mp 131-132 ~ (from heptane). Found: Cl 26.9; S 7.9%. CIsHI~CIsN202S. 
Calculated: CI 27.1; S 8.1%. 

2-Methyl-3,5,6-tr ichloro-4-pyridyl  ~TMorpholinoethyl Sulfone (VIIb). This compound was similarly 
obtained in 85% yield and had mp 137-:138 ~ (from aleohol-heptane).  Found: CI 28.5; S 8.2%. CI~HIsCI3N2OsS. 
Calculated: Ci 28.5; S 8.5%. 

2-Methyl-3 ,5 ,6- t r ichloro '4-pyr idyl  fl-(2,3~5,6-Tetrachloro-4-pyridylthio)ethyl Sulfone (Vile). Three 
to four  drops of triethylamine were added to a mixture of 0.77 g (2.68 mmole) of VI and 0.67 g (2.68 mmole) 
of 2,3,5,6-tetrachloro-4-pyridylsulfene hydrate in 20 ml of anhydrous benzene, and the mixture was al- 
lowed to stand at 20 ~ for 24 h. Workup gave 1.3 g (91%) of a product with mp 244-245 ~ (dec., from aqueous 
dioxane). Found: Cl 46.1; S 11.7%. CIsH?CIyN202S2. Calculated: Cl 46.4; S 11.9%. A similar  procedure 
was used to obtain 2-methyl-3,5,6- t r ichloro-4-pyridyl  fl-ethylthioethyl sulfone (VIId) with mp 137-138 ~ 
(from ethanol) in 83% yield. Found: Cl 30.4; S 17.9%. C~0H12CI~O2S2o Calculated: Cl 30.5; S 18.4%. 

2-Methyl-3,5,6-tr ichloro-4-pyridyl  ~-Ethylsulfonylethyl Sulfone (VIII). A 0.35-g (1 mmole) sample 
of sulfide VIId was dissolved in 10 ml of t r i f luoroacetie  acid, and 2 mi~of 30~ H202 was  added. The mix-  
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t u re  was held a t  20 ~ f o r  12 h, a f t e r  which i t  was ref luxed fo r  10 rain and poured  over  ice.  Workup gave 
0.32 g (84%) of a product  with mp 226-228 ~ (dec., f r o m  ethanol). Found: C1 27.8; S 16.8%. C10H12CI3NO4S 2. 
Calculated:  C1 28.0; S 16.8%. 
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