
a f t e r  it had becom e  comple te ly  co lo r l e s s .  The manganese  dioxide was washed with 40 ml of hot wa te r  and ex- 
t r ac ted  with boiling acetone.  The  ace tonewas  r e m o v e d b y  dist i l lat ion,  and the res idue  (1.1 g) was c rys ta l l i zed  
f r o m  alcohol to give 0.4 g (15.8%) of yel low c r y s t a l s  with mp 172-174 ~ (from alcohol). IR spec t rum,  v, cm- l :  
1690(CO), 1540(NO2, as),  and1345 (NO2, s).  U V s p e c t r u m ,  kmax ,  n m ( l o g e ) :  232 (4.12) and 300(3.56). Found: 
C 55.9; H 3.9; N 14.2~. C14HllN3Os. Calculated:  C 55.8; H 3~7; N 14%. 
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2 , 4 , 6 - T R I S  ( M E T H Y L S U L  F O N Y L ) -  3 , 5 -  D I C H L O R O P Y R I D I N E  

S. D.  M o s h c h i t s k i i ,  G .  A .  Z a l e s s k i i ,  
E .  A .  R o m a n e n k o ,  a n d  V .  P .  K u k h a r '  

UDC 547.822.5.6 : 543.422.25 

The reac t ions  of 2 ,6 -b i s (methy l th io) -3 ,4 ,5 - t r i ch loropyr id ine  and i ts  N-oxide with sodium hydro-  
sulfide were  studied. A method for  the synthesis  of 2 ,4 ,6 - t r i s (methy lsu l fony l ) -3 ,5 -d ich loropyr -  
idine was developed.  

We or iginal ly  descr ibed  2,6-bis  (methylsu l fonyl ) -3 ,4 ,5- t r ich loropyr id ine  [1]. Continuing our  r e s e a r c h  
on the synthes is  of polysulfone de r iva t ives  of pyr id ine  we obtained 2 ,4 ,6- t r i s (methylsu l fonyl ) -3 ,5-d ich loro-  
pyr id ine  (I). At tempts  to obtain sulfone I f rom 2,6-bis (methylsu l fonyl ) -3 ,4 ,5- t r ich loropyr id ine  were  unsuc-  
cessful .  I ts  reac t ion  with po ta s s ium hydrosulf ide leads to r ep lacement  of one methylsulfonyl  group by a 
m e r c a p t o  group [1]. In addition, the reac t ion  of 2 ,6 -b i s (methy l th io) -3 ,4 ,5 - t r i ch loropyr id ine  N-oxide (II) with 
po ta s s ium hydrosulf ide does not give the des i red  resu l t s  - a methylthio group r a the r  than the chlor ine a tom 
in the 4 pos i t ion  is rep laced  to give 2 -m ercap to -6 -me thy l t h io -3 , 4 , 5 - t r i ch lo ropy r id ine  N-oxide, which was 
identified in the fo rm of the methyl  der iva t ive .  

In con t ra s t  to N-oxide II, the reac t ion  of 2,6-bis  (methyl th io)3 ,4 ,5- t r ichloropyr idine  ([II) with sodium 
hydrosu!f ide p roceeds  readi ly  in d ime thy l fo rmamide  (DMF) with r ep lacemen t  of the chlor ine a tom in the 4 
posi t ion by a m e r c a p t o  group to give 2,6-bis  (methy l th io ) -4 -mercap to-3 ,5 -d ich lo ropyr id ine  (IV) in quanti tat ive 
yield.  The di f ference  in the chemical  behav io r  of II as compared  with unoxidized compound III is explained by 
the e lec t ron ic  effect  of the N-oxide group, which ac t iva tes  the ~ posi t ion cons iderably  m o r e  marked ly  than the 
7 posi t ion in nucleophilic subst i tut ion reac t ions  [2]. The manifes ta t ion  of the e l e c t r o n - a c c e p t o r  effect  of the 
N-oxide group in II is a lso conf i rmed by the PMR spec t rum,  in which one obse rves  a 0 .04-ppm shift of the 
s ignals  of the pro tons  of the methyl  group to the weak-f ie ld  side as compared  with the s ignals  of the protons  
of III (Table 1). Methylat ion of IV with dimethyl  sulfate  in an alkaline medium gives 2 ,4 ,6- t r i s (methyl th io) -  
3 ,5-d ich loropyr id ine  {V). 
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TABLE I.  
tons of the CH 3 Groups 

Chemical Shifts and Ratio of the Intensities of the P r o -  

Compound R R' 6 ~, ppm 6v .ppm l e , / !  ? 

SO~CH3 
SCH3 
SCHs 
SCHs 
C] 
OCHs 

SO2CH3 
C[ 
CI 
SCH3 
SCH~ 
OCH3 

3,45 
3,02 
2,98 
2,95 

4,30 

3,40 

2,91 
3,01 
4,28 

I* 
IIT 

III 
v 

VI 
VII 

*In t r i f luoroacef ic  acid. 
~fN-Oxide. 

2:1 

2:1 

2:1 

To prove the posit ion of the mercapto  group in III we recorded the PMR spect ra  of not only V but 
also of several  model compounds (III, VI, and VII). As seen f rom Table 1, IIl and VI have simple spect ra  
with one singlet; in VI the methylthio group is deshielded to a g r ea t e r  degree than ln l l I  (5 V I  > 5~III). At 
the same time, the spectrum of V consis ts  of two s inglets for  which inversion (5 V > 5 ~/V) of the 5 CH 3 chemical  
shifts for the a and T positions {the assignment is confirmed by integration of the spectrum) as compared 
with HI and VI is observed.  A s imi lar  PMR spect rum is also observed for  2 ,4 ,6- t r imethoxy-3 ,5-dichloro-  
pyridine (VII). The inversion of the chemical shifts in the PMR spect ra  of V and VII is apparently due to 
the different degree of double bond cha rac te r  of the C-C1  bonds in the ~ and T posit ions of the pyridine 
ring; this is sufficiently persuas ive ly  proved by the ~C1 nuclear  quadrupole resonance method [3] and by 
the absence of such a difference for the doubly coordinated sulfur atom of the methylthio group [4]. 

(•1 CI SO2CHa 

C, H3S~ ~.N/~SCH3 (CH~)2SO4 GH~ S/~.N/- ~'S H CH30~S/~" ~SO~CH3 

O O i 
II 

El SH SCH~ 

C I ~ , ~ I  NaSH C - t ~ [ ~ Q  (CH3,9$0 . CI - .~CI  
~H3 $,f'~-N/~$CH3 CHI$/~.N/~$CH 3 NaSti CH3S ~ ~,.:N/~SCH~ 

Ill IV V 

An attempt to bring about more  profound substitution of the chlorine atoms in V by the action of 
sodium hydrosulfide again leads to start ing IV. 2,4, 6-T ris(methylsu!fgnyl)-3, 5- t r ichloropyr idine  was ob- 
tained by oxidation of V with hydrogen peroxide in t r i f luoroacet ic  acid. 

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

The PMR spectra  of CC1r solutions of the compounds were recorded with a Tesla B8-487 B spec t rom-  
eter  (80 MHz) at room tempera ture  with hexamethyldisiloxane as the external standard.  

Reaction of II with Potass ium Hydrosulfide. A solut |on of 2.8 g (0.05 mole) of KOH in 250 ml of 
ethanol was saturated with H2S at 0 ~ for 30 rain, af ter  which 2.9 g (0.01 mole) of N-oxide II was added with 
s t i r r ing,  and the mixture  was refluxed for  30 min with simultaneous bubbling of H2S through it. The sol-  
vent was then removed in vacuo, and the residue was dissolved in 150 ml of water .  The solution was fil- 
tered, and 2.5 g (0.02 mole) of dimethyl sulfate was added dropwise to it with s t i r r ing at 20 ~ in the course  
of an hour while maintaining an alkaline medium by the addition of potass ium hydroxide. The resulting 
precipi ta te  was separated,  washed with water ,  and dried to give 1.8 g (62%) of 2,6-bis(methylthio)-3,5,6- 
t r ichloropyridine N-oxide with nap 210-212 ~ (from aqueous ethanol) (nap 212-214 ~ [5]); no melting-point 
depress ion was observed for  a mixture of this product with an authentic sample.  

2,6-Bis(methylthio)-4-mercapto-3,5-dichtoropyridine glI). A)A 1.7-g (0.03 mo le ) s amp le  of f reshly 
prepared sodium hydrosulfide in 50 ml of DMF was added to a solution of 2.7 g (0.01 mole) of III in 25 ml 
of DMF, after  which the mixture was refluxed for  5 rain and poured into ice water .  The aqueous mixture 
was acidified with hydrochloric  acid, and the resulting precipi tate  was removed by fi l tration to give 2.6 g 
(96%) of III with mp 141-142 ~ (from aqueous methanol). Found: C1 26.1; S 35.3%. CTHTCI2NS 3. Calculated: 
C1 26.1; S 35.3%. 
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B) This  compound (rap 141-142 ~ was s i m i l a r l y  obtained f rom V in 100% yield.  

2 ,4 ,6 -Tr i s (methy l th io ) ,3 ,5 -d ich lo ropyr id ine  {IV). This compound, with mp 119-121 ~ (from aqueous etha- 
nol), was obtained in 95~ yield f r o m  the po t a s s ium sal t  of IV and dimethyl  sulfate as in the p repa ra t ion  of II. 
Found: C124.7; S 33.4%. CsHsC12NS 3. Calculated:  C124.8; S 33.6~. 

2 ,4 ,6 -Tr i s (methy lsu l fonyl ) -3 ,5 -d ich loropyr id ine  (I). A total  of 10 ml  (0.09 mole) of 30~ H202was added 
to a cooled solution 2.8 g (0.,0] mole) of V in 25 ml of t r i f luoroace t ic  acid, a f te r  which the mix tu re  was allowed 
to stand at 20 ~ for  12 h. It was then ref luxed fo r  15 rain and poured into ice water .  The resul t ing prec ip i ta te  
was removed  by f i l t ra t ion  to give 3.2 g (85%) of a product  with mp 285-287 ~ (dec., f rom aqueous acetone).  Found: 
C1 18.6; S 25.1%. CsHgCI2NO6S 3. Calculated: C1 18.6; S 25.1%. 
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R E A C T I O N S  O F  P Y R I D I N I U M  A N D  I S O Q U I N O L I N I U M  

P H E N A C Y L I D E S  W I T H  N U C L E O P H I L E S  

V .  S. G a r k u s h a - B o z h k o ,  R .  O. K o c h k a n y a n ,  
O.  P .  S h v a i k a ,  a n d  S. N. B a r a n o v  
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The hydro lys i s ,  a lcoholysis ,  and hydraz inolys is  of N-phenacylpyr id in ium bromide  lead to the 
cor responding  benzoic acid de r iva t ives .  In addition, 3 ,6-diphenylpyridazine is fo rmed  during 
hydraz ino lys i s .  The hydro lys i s  and a lcoholysis  of N-phenacylisoquinol inium bromide  lead to 
its d imer iza t ion ,  whereas  hydraz inolys i s  g ives  a t r iazinoisoquinol ine der iva t ive .  

The following t h r ee  types  of reac t ions ,  in addition to the format ion  of the cor responding  yl ids  II (or 
through the in te rmedia te  fo rmat ion  of the la t ter) ,  can be proposed  for  N-phenacylpyr id in ium and N-phenacyl iso-  
quinolinium cat ions (I) on reac t ion  with nucleophites:  

Nu H 
C6HsCOC H2_~I ~ A N ~  

III 

l--H+ 4. Null C6HsCONu + C 
IV V 

|[ V| 

We have invest igated the hydrolys is ,  a lcoholysis ,  and hydraz inolys is  of N-phenacylpyr id in ium and N- 
phenacyl isoquinol inium b romides  under  comparab l e  conditions and have found that  the behav ior  of these  sa l ts  
in these  reac t ions  di f fers  marked ly .  A phenacylat ion reac t ion  {type C) was not r ecorded  in a single case .  N- 
Phenacylpyr id in ium b romide  r eac t s  comple te ly  via a s cheme  of the B type on standing with aqueous alkali to 
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