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A NEW SYNTHESIS OF METATHIAZANONE DERIVATIVES 

VIA INTRAMOLECULAR PUMMERER REARRANGEMENTS - 

A new synthesis of metathiazanone derivatives is 

described. The synthesis involves a novel, intramolecular 

Pummerer rearrangement. 

1- 4 The compound 2-(E-chloropheny1)-3-methyl-4-metathiazanone (I) 

is an important synthetic precursor for the corresponding sulfoside (11)~'~ 

and sulfone ( I I I ? ' ~ ,  both known muscle relaxants. Up to the present time, 

compound I has been synthesized by: (a) reaction of pchlorobenzaldehyde 

with 3-mercapta-N-methylpropionamideor with 3-mercaptopropionic acid- 

methylamine,1'2 (b) reaction of N-(E-ch10rabenzylidene)meth~lamine with 

1 
3-mercaptopropionic acid . or (c) reaction of pchlorobenzal chloride with 
3-mercapto-N-methylpropionamide4 We here report a novel method for the 

synthesis of metathiazanone derivatives. The overall equation is illustrated 



i n  Scheme 1. 7,s 

. . 

IV x=CI ,  R = CH, I X =  CL,R = CH3 
., . 

V X = H  , R =.:CH3 - Vl l l  X =" H , R = CH3 
VI X=CL ,R=  CH2CH3 . . IX  X = C1,R = CH2CH3 

VI I  X = CL. R = CH,C,H, X X = C l ,  R = CH2C6H5 

SCHEME 1 

It is w e l l  known t h a t  the r eac t ion  of a  d i a lky l  sul foxide  with 

a c e t i c  anhydride a f fo rds  the  corresponding a-acetoxy s u l f i d e .  This 

react ion,  known as  the  Pummerer rearrangement, 
, . ,. 10'11 has been shown t o  take 

.: I: 

p l a ~ e e  the pathway out l ined i n  Scheme 2. On b a s i s  of t h i s  mechanism, i t  
, . 

seemed reasonable t o  propose that ,rearrangement of a sul foxide  wi th  an , . . , .  
! 

i n t e r n a l  nucleophi l ic  center su i t ab ly  p lacedcou ld  r e s u l t  i n  intramolecular 

neu t ra l i za t ipn  a f  the  intermediate ca t ion.  To t e s t  t h i s  hypothesis,  su l foxide  

I V  was heated with an excess of a c e t i c  anhydride i n  benzene f o r ' l  h; During 

t h i s  time, t h e i n i t i a l  heterogeneous mixture'became homogeneous. P u r i f i c a t i o n  
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of the product by column chromatography (silica gel, 3:1 benzene-ethyl . % 

acetate) afforded, in 82% yield, 2-(E-chlorophenyl)-3-methyl-4-metathiaza- 

-1 
none (I), m.p. 49-50'; i.r. ( K B r ) ,  umax 1656, 1390 cm ; n.m.r. (CDC13) 

6 2.80 (m, 4R), 2.96 (s, 3H), 5.48 ( s ,  1H) , 7.2-7.7 (m, 4H). 

Oxidation of compound I with peracetic acid (1 equiv.) or with 
. . 

potassium permanganate (2 equiv.) yielded compounds I1 or 111, respectively. 1 , 2  

The synthetic method was ex&nded to include the sulfoxides V - VII. 

In each case, the corresponding metathiazanane derivative 

(VIII - X, respectively) was formed in reasonably good yield. The results 

are summarized in Table 1. 

Table 1. Synthesis of Metathiazanone Derivatives (Scheme 1) 

Reactant Product M.~.('c)~ b 
Yield (Z) 

IV I 49-50' 82 

d V VIII 95-97 50 

VI IX 103-lloe 71 

VI I X oil 42 

=~elting points are uncorrected. b~solated yield. 

c lit.' oil, b.p. 172-175' at 0.2 torr. dlit.l m.p. 95.2-96.2' 

'lit.' m.p. 106-107.7". 

The starting materials (sulfoxides IV-VII) for the above- . 
mentioned conversions were prepared as fallows (see Scheme 3). ~eactian of 



SCHEME 3 

Xlll X = C l ,  R = CH, 
XIV X = H , R  = C H 3  
XV X =CL, R = CH2CH3 

XVI X =CL, R = CH2C6H5 

I V  -VII 

the  appropr ia te  benzylmercaptan12 (XI, XII) wi th  methyl a c r y l a t e  i n  aqueous 

methanol i n  t he  presence of sodium hydroxide, followed by r e a c t i o n  of t he  

r e s u l t a n t  e s t e r s  wi th  t he  requi red  primary amine, gave the  s u l f i d e s  X I 1 1  - 

XVI. $Oxidation of t he se  compounds wi th  1 equiv.  of hydrogen peroxide i n  
. . -  

aqueous methanol y ie lded  the  corresponding su l fox ides  I V - V I I ,  r e spec t ive ly .  

The p e r t i n e n t  d a t a  is  summarized i n  Table 2 

Table 2. S:mthesis of  Compounds X I 1 1  -XVI and I V  - V I I  (Scheme 3) 

Product M.p. Yield (%lb  

X I V  O i l  90 

XVI 78-80 31 

V I I  160-164 40 

%e l t i ng  po in t s  a r e  uncorrected.  b ~ s o l a t e d  y i e l d .  
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