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Abstract - 4-Dimethylaminopyridine N-oxide effectively catalyzes thr, 
thione to thial rearrangement of 0,s-dialkyi dithiocarbonates (usn-  

thates) to provide S,s-diaikyi dithiocarbonates. 

interest in the chemistry of thione to thial rearrangement of xanthates' has led 

to a continuing search for effective catalysts that can be used in the onc~-po l  

synthesis of thiols. Previously we have reported that pyridine N-oxides 

catalyzed the rearrangement of 0,s-diaikyl dithiocarbonates (xanthates) ( I )  to 

provide S.S-dialkyl drthiocarbonates (ila-c) in good yields (Scheme I).* I n  t h e  

reaction, we found that the use of pyridine N-oxides having electron-donutrng 

substltuents such as 3,s-drmethylpyridine N-oxide showed hlgh catalytic r a a e -  

tivity toward xanthates. 
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On the basis of the previous study and molecular orbital calculation data? we 

concluded that the ideal catalyst for the thione to thial rearrangement would 

have a high-lying highest occupied molecular orbital (HOMO) energy level. 

We now wish to report on catalytic behavior of 4-d~methylaminopyridine N-oxide 

(~-DMAPNO)~ toward xanthates. 

First of all, we determined the optimum amount of the catalyst by using 0-methyl 



S-beneyi xanthate as a substrate. The rearrangement of the xanthate was carried 

out by warming a mixture of the xanthate and various amounts of 4-DMAPNO in 

DMSO-d6 at 40 T. The product mixture was analyzed by l ~ - n m r  using n JEOL OX-400 

spectrometer and 4-DMAPNO as the Internal standard. 

Table I .  Effect of Keactant/Cataiyst Katlo on the Yield of I i  in the 

Reaction of 0-Methyl S-Beneyl Xanthatea) 

Exp. No. Xanthate:4-mPNO Time (h) Yield (%) 

a) The reactions were carrred out in OMSO-d6 at 40 C .  

b )  Benzyi methyl sulfide was observed by glc. 

AS can be seen in Table I, the reaction is sensitive to reactantlcataiyst ratio 

and the best yield was obtained at s reaclant to catalyst molar ratio of 10 

(Exp. No. 4 ) .  When a large amount of catalyst was used ( E x p .  No. 8). a sig- 

nificant decrease of the yieid was observed, a consequence of formation u f  ben- 

zyl methyl sulfide. i t  1s noteworthy that the reaction can be rarried out with 

trace of 4-DMAPNO in fairly good yieid (Exp. No. 1, 2). 

The applications of this rearrangement w ~ t h  4-DMAPNO as catalyst to several xan- 

thates are shown in Table i i .  As shown in Table Ii, primary 0-slkyi xantbates 

easily underwent the thione to thiol rearrangement to give the mixtures of the 

dithioi eaters in hlgh yields. On the other hand, secondary ones required more 

severe rehetion conditions. The order of reactivity of xanthetes (Bz>Me>Et>n- 

Pr>iSO-PI) is consistent with the relative rates of SN2-type reactions. 

In the case of secondary 0-alkyl xanthetes, intensive colorations due to charge 

transfer Phenomena between the substrate and catalyst were observed. This nLay he 



unfavorable far the rearrangement due to a stabilization of the ground state. 

These facts Indicate that the reaetlon proceeds via the SN2-type nucleophilic 

attack of the oxygen atom of 4-DMAPNO to the 0-alkyl group of xanthates. 

Table [ I .  Catalytic Rearrangement of Xanthates by 4-tW.4~~0~) 

I 118 Ilb I Ic 

Reaction Condltions ~ l e l d ( % P )  
R R' 

Temp.(r) Time(h) Ila + r l b  + i l c  

Me 

Me 

E t 

E t 

n-Pr 

n-Bu 

n-Decy 1 

BE 

l -Pr 

cyclohexyl 

-- - p~~ p~ ~~~ 

a )  The ratio of xanthate to 4-DMAPNO was 10:l in all cases. 

b) Ila:llb:llc=l:2:l 

Inspect ion of the lg-nmr spectrum of the reaetlon mixture Indicated the presence 

of  an lntermedlacy ascribable to the structure of 1 1 1 .  The aromatic protons (Ce-  

H and Cs-H) Showed a pattern nearly identical with the ones observed for 1 -  

alkoxy-4-dimethylaminopyrldinium iodldes. The resulted PCOSR' anion then "I(- 

dergoes nucleophilic attack on ROCSSR' to give RSCOSR' and -SCOSR' followed by 

transesterificatlon5 with RSCOSR' to give the mixed dlthlol esters as shown in 

Scheme 2. 



- Scheme 2 - 
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Combination 01' thls rearrangement  wlrh u p r o c e d u r e  descrtbed prcv~ously (ilsnt~ng 

1 1  in eti~:rnoialnlne) Is of syntiletic value for a short'synthesls 0 1  thiols f r o m  

8 l~'0110i5. 
6 

In eonnc!otiorl wlth a possible role of charge-transfer eurnplexs, a detailed 

mechenistic investigation u t  the reaelion is now in progress. 
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