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3.5-DIARYL-1.2.4-DIWEAZOLIUM SALTS AS SYNTHONS FOR OPEN-CMINED AND 
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Abs t rac t  - The p repa ra t i on  and a p p l i c a t i o n  o f  3.5-dieryl-1.2.4-dl- 

t h i ezo l i um  s a l t s  i n  t he  syn thes is  o f  va r ioue  open-chained end hetero- 

c y c l i c  compounds i s  summarized. 

He te rocyc l i c  compounds can serve as u s e f u l  eynthona i n  e y n t h e t i c  o rgan ic  che- 

m i s t r y  e s p e c i a l l y  i f  they  e re  r e a d i l y  a v a i l a b l e  end s u f f i c i e n t l y  react ive.  

3  Pyry l ium e a l t s l s 2  end 1 ' 2 -d i t h i o l i um  s a l t s  1 e r e  such types  o f  he te rocyc les  

end t h e i r  s yn the t i c  p o t e n t i a l  Le w a l l  documented. 

I - L - 
I n  con t ras t ,  t he  chemist ry  of  the aze-eneloguee o f  1, the 1.2.4- 

s e l t e  2, has sca re l y  been explored. The f i r s t  repor ted  represen ta t i vee  o f  t h i s  

c l ass  of compounds a re  t he  3.5-diemino-1.2.4-dithiezolium e e l t a  obta ined by 

the o x i d a t i o n  o f  d i t h i ~ b i u r e t e ~ ' ~ .  1,2,4-Dithiezolium e e l t s  2 possesing o n l y  

one l eav i ng  group, such as auba t i t u t ed  m e r c a p t ~ ~ ~ ~  o r  am in^^'^ group were des- 

c r i b e d  subsequently. These a a l t e  r eac t  w i t h  nuc leoph i lee  o f t en  by s u b s t i t u t i o n  

reect ions.  Only r e c e n t l y  3.5-dieryl-1,2,4-dithiezolium e e l t s  have become avei -  

l eb l e .  We would l i k e  t o  g i ve  a  rev iew on the eyn the t i c  a p p l i c a t i o n  of these 

3,5-dieryl-1.2.4-dithiazolium ae l te ,  which exc l ue i ve l y  undergo r i n g  opening 

o r  r i n g  t rans fo rmat ion  r eec t i ons  when t r e a t e d  w i t h  n u c l e o p h i l i c  reagents. 



SYNTHESIS OF 3.5-OIARYL-1.2.4-OITHIAZOLIUM SALTS 

3.5-oiaryl-1.2.4-dithiazolium s a l t s  4 (see Table  1 )  a r e  most c o n v e n i e n t l y  ac- 

c e s s i b l e  by t h e  o x i d a t i o n  o f  a r y l t h i o a m i d e s  3 i n  an a c i d i c  medium t h e  

Table  1 1  Symmetr ica l ly  S u b s t i t u t e d  3.5-Oiaryl-i.2.4-dithiazolium 

s a l t s  4 

e n t r y  Ar  X y i e l d  (%) mp ( O C ) ~ )  r e f .  

a) decomposit iony r e c r y s t a l l i s e d  from: 

N: ni t romethane, E: e the r .  A: a c e t i c  a c i d  

b, y i e l d  of t h e  corresponding deprotonated compound 2 
mp o f  the  corresponding p e r c h l o r a t e  
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th ioamides nay be generated from t h e  cor responding n i t r i l e s  and H7S d i r e c t l y  i n  
- 

t h e  r e a c t i o n  m i x t u r e  1D'12. Va r ious  o x i d i s i n g  reagen ts  . such as H202, halogens 

o r  even a i r  can be used. The o x i d a t i o n  proceeds v i a  i n t e r m e d i a t e  th ioamide-s- 

ox ides  2''. If i s o l a t e d ,  these th ioamide-S-oxides,  o r  t h e  cor responding N-sub- 

s t i t u t e d  compounds, can be r e a c t e d  w i t h  th ioamides  5 ( R  = N - u n ~ u b ~ t i t u t e d  o r  

s u b s t i t u t e d  amino) o t h e r  than  311*16-18, o r  w i t h  d i t h i o e s t e r s  6 ( R  = s ~ ) ~ ~ - ~ ~  

i n  an a c i d i c  medium w i t h o u t  an a d d i t i o n a l  o x i d i s i n g  reagent  and g i v e s  r i s e  t o  

1 ,2 ,4-d i th iazo l ium s a l t s  (see Tab le  2 )  b e a r i n g  d i f f e r e n t  a r y l  s u b s t i t u e n t s  

i n  p o s i t i o n  3  and 5. Furthermore.  3.5-diaryl-1.2.4-dithiarolium s a l t s  4 a r e  

a l s o  formed i n  o x i d a t i o n  r e a c t i o n s  o f  N:N:disubstituted N - t h i o a r o y l - a m i d i -  - 
nes 11'13* Though v a r i o u s  an ions  X- such as C104-. Br-. I~-. OF4 o r  Fec14- 

can be found i n  t h e  p roduc ts  4 o r  t h e  1 ,2 ,4 -d i th iazo l i um s a l t s  a r e  u s u a l l y  

i s o l a t e d  as s t a b l e  p e r c h l o r a t e s  (x -  = ~ 1 0 ~ ~ )  o r  as t r i i o d i d e s  (x- = I ~ - )  i f  

i o d i n e  i s  used as t h e  o x i d i s i n g  reagent.  I n  these cases t h e  3,5-diaryl-1,2,4- 

d i t h i a z o l i u m  s a l t s  a r e  easy t o  i s o l a t e  and can be s t o r e d  i n  c losed  c o n t a i n e r s  a t  

room temperature.  . . 
Ar-C-NH2 I I - Ar-C-NH2 + Ar'-C-R 

II 
3 l i  - - 5 !O I iii : 6 - 

i :  oxidation, i i :  +H2021 iii: acidic medium. 

HYDROLYSIS OF 3.5-DIARYL-1.2.4-DITHIAZOLIUM SALTS 

The h y d r o l y s i s  o f  t h e  3.5-diaryl-1.2.4-dithiazolium s a l t s  4 takes  p lace  w i t h  

ease when they  a r e  heated b r i e f l y  i n  an aqueous-solvent m i x t u r e  o r  i n  wa te r  

i t s e l f ,  p r e f e r a b l y  i n  t h e  presence o f  a  base. N-Acy l th ioamides 8 (see Tab le  3) 

a r e  formed i n  h i g h  y ie lds20 .  A l t e r n a t i v e  known r o u t e s  t o  these th ioamide d e r i -  

v a t i v e s  5 are  the  h y d r o l y s i s  o f  ~ - f h i o a c ~ l a m i d e s ~ ~ ,  t h e  a c y l a t i o n  o f  rh ioami -  

des 25 22-24, and t h e  r e a c t i o n  o f  G r i g n a r d  reagents  w i t h  a r o y l i s o t h i o c y a n e t e s  . 
A  more h y d r o l y s i s  r e s i s t a n t  1 .2 .4-d i th iazo l ium s a l t  i s  t h e  3.5-bis-orthohy- 



Table 2:  Unsymmetrically Substituted 3.5-Diaryl-1.2.4-dithiazolium - 
Perchlarates ( x -  = c104-) 

entry A r  A I-' yield (%) mp (OC) ref. 

Table 3: N-Thioacylamides 8 2 0 - 
CH C 1  

entry A r  yield (:A) mp (OC) uv >,,,a% (m.5) i r  (in I<Br) 
(cm-1) 
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d r o x y p h e n y l  derivative wilicli d o n a t e s  o n l y  o n e  p r o t o n  when t r e a t e d  r i i t h  w a t e r  and  

i s  i s o n c r i r e d  i n t o  a compound w i t h  an o r t h o - q u i n o m e t h i d e  s t r u c t u r e  2. 15 

I 
S 

I I  
0 
I1 

4 - - Ar-C-NH-C-Ar 

8 - 
i : H20 + base 

3,5-~iaryl-l,2.4-ditl~iazalium s a l t s  2 p o s s e s s i n g  a n i o n s  o t h e r  t h a n  I - ~  r e a c t  

';,it!? p r i m a r y  o r  s e c o n d a r y  a l i p h a t i c  o r  e r m a t i c  m i n e s  by t h e  s u b s t i t u t i o n  o f  

one  5 - a t a n  t o  g i v e  t l - t h i u a ~ ~ l o r n i d i n e s  10 ( s e e  T a b l e  4 ) 2 6  z f t c r  b r i e f  h e a t i n g  o f  

t h e  r e a c t a n t s  it, a p o l a r  s o l v c n t .  T h e s e  s u l f u r  c o n t a i n i n g  compounds o r e  a l s o  

f o r n r l i  i f  an e x c e s s  o f  s r n i l ~ e  i s  u s e d .  They  c a n  f u r t h e r  b e  t r a n o f o r n e d  i n t o  t h i a -  

z a l e s  11 ( s e c  T a b l e  5)'' by r e a c t i o n  w i t h  O G h a l o m c t h y l l i e i o n e s .  The o x i d a t i o n  o f  

t h e  I , ! - t i l i o ~ c y 1 a : a i d i n c s  10 u n d e r  a c i d i c  c o n d i t i o n s  l e a d s  to d i i f e r e n t  p r o d u c t s  

d c 2 e n d i n g  on t h e  n a t u r e  of t h e  s u 5 o t i t u e n t s  2' and 2'. I f  one  o f  t h e  s u b s t l t u a n r s  

i s  a h y d r o s e n  ato:a 1 , ? . 4 - t h i a d i a z o l i u n  s a l t s  g ( s e o  T a b l e  512' a r e  o b t a i n e d .  

I n  c o n t r z s t ,  t h e  s t a r t i n g  3,5-disryl-l,?,4-dithiazolium s a l t s  a ; ,pcdr  i f  N',I,!= 

1 2  
d i s u b s t i t u t e d  b ! - t t~ ioscy lu r . ! id incs  10 (R', ': # H )  a r c  ~ n i d i s c d ' ~ .  Tl?e r e a c t i o n  

o f  3 , 5 - d i a r y l - l , ? , 4 - d i t l 1 i i i z o l i u m  s a l t s  f? w i t h  ammonia docs  n o t  y i e l d  open c k a i -  

ncd p r o d u c t s  10 b u t  g i v e s  i n s t e a d  r e c y c l i z e d  3,5-diaryl-1.2.4-thiadiazoles 2 

I 
S 
It N R ~ R ~  I . I . I 

4 -  Ar-C-N=C-Ar - - IV 10 Ar 1 iii - 11 a 

Ar 

... 
i: +HNR'R', ii: +Hal-CH -CO-R3, I I I  + NH,, - H2S, 

1 z2 iv:  +HX, oxidation (R,R f H ) ,  v :  +HX, oxidation (R'=H), 



Table 4: N-~hioacylamidines 10 2 6  - 

entry A r  R ?  R~ yield mp ( O C ) ~ )  uv Xz3C12 (log 
(%) 

recrystallized from: 

E: ethanol, L: ligroin, A: acetonitrile 
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T a b l e  5: 2 , 4 - D i a r y l t h i a z o l y l  !<etone G, 3.5-Diaryl-1.2.4-thiadiazo- - 
l i u m  P e r c h l o r a t e s  12 (x -  = c1D4-) and 3.5-Diory l -1.2.4- th ia-  

d i a z o l e s  13 

e n t r y  A r  z1 o r  z3 y i e l d  mp ( O C ) ~ )  uv  x:gc12(kg 6 )  r e f .  

a) r e c r y s r n l l i z e d  f rom:  

L:  c t h a n o l ,  P I :  n i t r o n ? t h n n e ,  : c t h c r .  ' 2 :  m t e r .  A :  ecc t j . c  a c i d  

?!1'~~ = n o r , ~ h o l i n o  i n  t ha  r e o c t n n d  2, ! l a 1  = ? r  

C, ST-complex ~ i t h  t e t r n h u t y l  ammonium i o d i d e  

X -  i n  1 = ~ 1 0 ~ -  ') X -  i n i =  15 f ,  i n  o t h n n o l  



(see  T a b l e  5 )  11112'14 wh i ch  have been f r e q u e n t l y  observed i n  o x i d a t i o n  reac-  

t i o n  o f  th ioarn ides  ( see  L i t .  11 and r e f e r e n c e s  c i t e d  t h e r e ) .  A mechanism f o r  

11 t h i s  r i n g  t r a n s f o r n a t i o n  accornponied b y  t h e  e l i m i n a t i o n  o f  i i2S was sugges ted  . 
S u r p r i s i n g l y ,  t h e  i n t e r a c t i o n  o f  3.5-diary1-1.2.4-dit11iaz01ium t r i i o d i d e s  4 

(x- = I - ~ )  w i t h  an excess  o f  p r i m a r y  aminos does n o t  g i v e  N - t h i o a c y l a m i d i n e s  10 

b u t  N - im idoy lem id ines  s a l t s  14 (see  t a b l e  6)"  o r  t h e  c o r r e s p o n d i n g  depro tona-  

t e d  compounds 15 a s  f a r  a s  a  f u r t h e r  base i s  added t o  ths: r e a c t i o n  m i x t u r e .  The 

same p r o d u c t s  14 at-.: o b t a i n e d  if 3.5-diaryl-1.2.4-ditIiiazolium p e r c h l o r a t e s  4 

(;t- = c104- )  o r  1 ' - n o n o s u b s t i t u t e d  N - t h i o e c y l a n i d i n e s  10 (,Z2 = H )  a r e  r e a c t e d  

w i t h  p r i n a r y  amines i n  t he  p resence  o f  an  o x i d i s i n g  reagen t .  

Tab le  &: N - Im idoy lam id ines  if, and Co r respond ing  H y d r o i o d i d e s  14 - 
(x- . 1- 

a - 'hH5 C6H5CH2 9 4  176-177(8)  232-234(A) 

b  - 'bH5 (CH3)2CH 39 1 3 6 - 1 3 8 ( ~ ) ~ )  2 6 4 - 2 6 5 ( ~ ) ~ )  

C - 'gH5 ' ~ ~ 1 1  85 135-136(L)  269-271(A) 

d  - p-CH30-C6H4 C b H l l  62 o i l  289-290(A) 

e  - p-C1-C6H4 (CH3)2CH 76 1 3 6 - 1 3 7 ( ~ ) ~ )  309-310(A) 

a )  r e c r y s t a l l i z e d  f rom:  

8 :  n -bu tano l ,  A: a c e t i c  a c i d ,  L: l i g r o i n  

b ,  U V X ~ ~ ~ ' ~  ( l g  & )  : 2?5s(4.17) .274s(3.80) 

CH CN 
uv hmaa (19 E) : z~ i ' ( 4 .45 )  . 2 8 7 ( ~ . 1 7 )  ,763(2.80) 

'H-nmr (COCl3), 8: 0.98(s.3H) ; 1.06(s.3H); 4.Oo(broad); 

7.04(da4H,J=9Hz); 7.23(d,4ti.J=91-lz) 
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Hence t h e  f o r m a t i o n  o f  t h e  N-amidoylarn id in ium s a l t s  14 can  be assumed t o  p roceed 

v i a  i n t e r m e d i a t e  W - m o n o s u b s t i t u t e d  N - t h i a c y l a n i d i n e s  9 ( c 2  = H) w l i i ch  a r e  then 

o x i d i s e d  t o  c o r r e s p o n d i n g  1 .2 .4 - t h i ad iazo l i um  s a l t s  f o l l o w e d  b y  r i n g  c l eavage  

and s u b s t i t u t i o n  o f  t h e  rema in i ng  s u l f u r  atom b y  t he  amine. 

The access  t o  N - i m i d o y l a m i d i n e s  15 based on 1 .2 .4 -d i t h i azo l i um  s a l t s  4 i s  a 

u s c f u l  a l t e r n i t i v e  t o  a l r e a d y  known syn theses  t h a t  u s u a l l y  g i v e  d i f f e r e n t  sub- 

s t i t u t i o n  p a t t e r n s  29130 o r  o n l y  b o r o n  complexes31 o f  these  compounds. 

\j, HNR' I NHR~ !I HNR~ N R ~  
L(X=131 - .. iv I 

II 
Ar-C=N-C-Ar - Ar-C=N -C-Ar 

? 14 - X- 15 - 

4 - (X = C1O4l 1 iii 
10 - 

i: +R'NH,, i i :  + R'NH, +I2 , i i i :  + 2 R'NH,+I, ,  
iv :  + base. - H! 

The s u b s t i t u t i o n  o f  b o t h  t h e  s u l f u r  atoms i n  t h c  3.5-diaryl-1,2,4-dithialalium 

s a l t s  4 b y  amino groups  w i t h o u t  any o x i d a t i o n  s t e p  ta!:en p l a c e  when 4 a r e  r i n g  

t r a n s i o r m c d  b y  means o f  b i f u n c t i o n a l  amino compounds. Tho i n t e r a c t i o n  o f  t h e  4 

w i t h  h y d r a z i n e s ,  f o r  exa.uple, g i v e s  r i s e  t o  t he  f o r m a t i o n  o f  3.5-d iary l -1.2.4-  

t r i a z a l e s  16 (see  Tab le  7) 12.14.32 

2  
I n t e r m e d i a t e s  such a s  r i n g  opened m o n o s u b s t i t u t i o n  p r o d u c t s  10 (R  = H, 2' = N m )  

were n o t  observed.  A c y l h y d r a r i n e s  l o o s e  t h e a c y l  g roup i n  t ho  c o u r s e  o f  t he  reac- 

t i o n  w i t h  t h e  4 and IN-unsubs t i tu ted  t r i a r o l e o  16 ( R  = H )  a r e  o b t a i n e d  14,16,33 

The 3.5-diaryl-1.2.A-thiadiazoliun s a l t s  4 r e a c t  w i t h  N,N ' -d imethy lhydraz ine ,  

h y d r o x y l u n i n e ,  o r  b e n z v n i d i n e  i n  a  manner s i m i l a r  t o  t h e i r  r e a c t i o n  w i t h  mono o r  

u n s u b s t i t u t e d  lhydrazines,  namely as C -5y!1th0nO I n  these  ways t r i a z o l i u m  s a l t s  3 

1.2 .4 -oxad iazo les  2 (seo  T a b l e  6 ) l 2 * l 4  and 1 .3 .5 - t r i uz i nes  g (see  Tab le  

8)14.16 can e a s i l y  be s y n t h e s i z e d  f rom 4. 



Table  Z: 3.5-Diaryl-1.2.4-t r i a z o l e s  16 - 

e n t r y  A r  R y i e l d a )  np ( O C ) ~ )  u v ~ ~ ~ j i C 1 2  (ME) r e f .  

a )  X- = ~ 1 0 4  i n  the reactand 4, o the rw ise  i n d i c a t e d  

b, r e c y c l i z e d  from: C ,  x-= 
E: e thano l ,  W :  water ,  P: n-propanol ,  A:  a c e t o n i t r i l e  

I; 

d, m.p. of t he  cor responding hyd roperch lo ra te :  285-287 OC 32 

e ,  i n  e thano l ;  cor responding hyd roperch lo ra te  i n  dichloromethane: 

256(4.26) 32 

f ,  benzoy lhydraz ine was used i n s t e a d  o f  hydraz ine  

h, o n l y  one s u b s r i t u e n t ,  t he  o t h e r  one rep resen ts  C6H5 i, i n  e t h a n o l  
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T a b l e  8: 3.5-Oiaryl-1.2.4-oxadiazoles 18, 2.4.6-Triaryl-1.3.5-triazi- - 
nes l9, Benzazoles  20 - 22, and Benzopyr imid ines  23 

e n t r y  A r X y i e l d  mp ( o c ) ~ )  uv >Eax (Eg c )  r e f .  

a )  r e c r y s t a l l i z e d  from: 

M: methanol ,  E :  e t h a n o l ,  0: OMF 

b,  X- i n  5 = I; 

C, X-  i n  4 = ~104 

- 

A r 

16 - 20: X = O  - 
Me Me 21: X = S  - 

22: X=NR 
Ar - 

17 X  - 18 19 - 8 
i: + H ~ ~ N H R ,  i i :  + M ~ @ N H M ~ ,  

iii: + NH20H, iv :  + C6H5-C(=NH)NH2, 



I n  c o n t r a e t  t o  these r i n g  t rene fo rmet ione ,  o n l y  one o f  the  cerbon atoms of  t h e  

1.2.4-di th iazol lum s a l t s  4 i a  i n c o r p o r a t e d  i n t o  the  r e e u l t i n g  h e t e r o c y c l i c  p ro -  

duct  when compounds o f  t ype  4 r e a c t  w i t h  a n i l i n e s  possess ing a  n u c l e o p h i l i c  eub- 

e t i t u e n t  i n  2 -poe i t i on ,  euch as OH, SH. NH2 o r  CONH2. By the  a t t a c k  o f  b o t h  nuc- 

l e o p h i l i c  s i t e s  o f  t h e  cor responding a n l l i n e e  a t  the  same r i n g  carbon atom of 

t h e  1.2.4-di th iezol ium s a l t s  4 end cleavage of  b o t h  t h e  C-S and the  C-N bonds, 

cor reeponding benzezolee 2 - 22 (X - O,S,NH) (see Tab le  8 )  14'16 o r  benzopyr imi -  

d ines  2 (X - CONH) (see Table  8) 14116 e r e  formed. 

REACTION WITH ACTIVE ETHYLENE COMPOUNOS 

When m e l o d i n i t r i l e ,  a  C-nucleophi le,  i e  r e a c t e d  w i t h  3.5-dieryl-1.2.4-dithia- 

zo l i um s a l t s  4 i n  the  presence o f  a  bees euch as  t r i e t h y l a m i n e ,  h i g h  y i e l d s  o f  

4.6-diaryl-2(1H)-pyrimidinthionee 26 (see Tab le  9)  a r e  obtained34. The r e a c t i o n  

p r o b a b l y  proceeds v i e  i n t e r m e d i a t e  s u b s t i t u t i o n  p roduc te  24 which undergo n i t r i -  

l e  c y c l i z a t i o n .  The r e s u l t i n g  2 - im ino th iaz inee  2 a r e  then  t ransformed i n t o  t h e  

f i n a l  p roduc te  26 by  Oimroth-rearrangement. Other  ma lon ic  a c i d  d e r i v a t i v e e ,  

such a8 e t h y l  cyenoecetete o r  cyenoecetamide, r e a c t  F o r  r e a c t i o n s  

o f  compound 9 w i t h  b e n z y l  cyan ides see r e f .  40. 

i :  t C H ~ ( C N ) ~  + base, ii: +Hal-CH2-R + base, iii:tNaOC2H5 

F u r t h e r  r e a c t i o n  o f  t h e  2(1H)-pyr imid in th ionee 26 w i t h  accep to r  e u b e t i t u t e d  me- 

t h y l h a l i d e e  i n  t h e  preeence o f  t r i a t h y l e m i n e  y i e l d s  S - a l k y l e t i o n  p roduc ts  27 
which can be c y c l i z e d  by means o f  eodium e t h o x i d a  t o  t h e  cor reeponding 2.4-dl- 

35 aryl-5-eminothien0[2.3-d]~~rimidinee 28 (see Tab le  9) . 
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Table  9:  2 ( l : i ) - D y r i m i d i n t h i o n e s  ZG, 4 - A l k y l m c r c a p t o - p y r i m i d i n e s  7, and - 
2.4-Oiaryl-5-nrninotl1ieno[2 ,3-d]pyrimidones 28 

e n t r y  A r  R y i e l d  mp (OC) i r  uv A,"a$ 2 (WE) ref .  CH C1 

( i n  I<Br) 

26a CGH5 - 74 249-250 CN:2230 ?56s(4.11),268(4.42). 34 - 
(Cli3COOl-I) 410(3.41) 

~ G ~ ~ ) ~ - C & I , - C ~ H ~  - - 82 243-245 Cti :2230 265(4.05) ,310(4.49) 34 

(C!i3COOH ) 410(3.42) 

26c 4-CG30-C6H4 - - 09 2G3-2G5 CN:2230 277s(4.09) ,327(4.64), 34 

(ClljCGOH) 406(3.66) 

25d 4-C1-C6ti4 - - 57 265-266 Cld:2220 265s(4.19) ,311(4.12). 19 

(CH3COO!i) 418(3.62) 

C6H5 4-Jr-C6114C0 ~ 7 ~ )  195-196 CF!:2225 276.321sC) 19 

( e t h a n o l )  CO:1700 

271, 4-Cl 13-C6H4 CG1 I5CO - 73b) 185-186 CN:2?10 225(4.22) ,249(4.23), 19 
( e t h a n o l )  CO:1720 324(4.08) 

27c 4-C:I G - C ~ H ~  cti3co - 3 0 4 ~ )  165-166 CN:2215 263s(4.05), 291~(4.35),19 

( e t h a n o l )  CO:1740 318(4.56) 

CGIl5 4 - 3 r - ~ ~ ! l ~ ~ o  7 1  b ) e )  230-231 Pi!l:3300 266(4.31).310(4.51), 35 

8 c f )  ( ~ 1 1 ~ ~ t . l )  3400 424(4.08) 

28b CG1-I5 - C!13C0 0 3 ~ " '  237-239 llH:3:10 270(4.22) .300(4.13) 35 
(c1i~CI.1) CO 21640 410(3.56) 

2Oc 4-C1-CG114 4-1'-C6H4C0 83b3e) 290-292 Elll:3300 270(4.22) ,308(4.13), 19 - 
(dioxane)  3490 410(3.66) 

CO:lG70 

') l ~ l - n m r ( ~ : ~ ~ O - d G ) , ~ :  2.30(s,61i); 7.24(d.4W.J=81lz); 7.81(d,2H,~=D~z);  

7.99(d.ZH,J=8Hz); 6.33(9); 6.98(8); 7.63(9) 

b, l i z l  = o r  q u a l i t a t i v e  H a l  = C1 

') s t a r t i n g  from cor responding 26 

f ,  s t a r t i n g  from cor responding 



REACTION OF 3,5-OIARYL-1,2.4-DITHWOLIUM SALTS WITH THIOLS-REDUCTION 

AS the  r e s u l t s  of t h e  r e a c t i o n  of 3.5-diaryl-1.2.4-dithiazolium s a l t e  4 w i t h  

t h i o l e s  such as e t h y l  marcaptans, 2-merceptoscetetes o r  h y d r o s u l f i d e  no  s u b s t i -  

t u t i o n  products  cou ld  be obta ined bu t  the h i t h e r t o  unknown N- th ioacy l th ioamidee 

29 (sea Table  10)  were obtained3=. Hence a  r e d u c t i v a  S-S-ring cleavsge o f  the  4 - 
has occurred. These d i t h i o c e r b o n y l  compounds 29 appear as a  r e d  o i l  which i s  

s e n s i t i v e  t o  ox ida t ion .  I n  a l l  cases except compound t h e  o x i d a t i o n  took p l s -  

cs i n  s i r  be fo re  the  o i l  had become c r y s t a l l i n e  and o n l y  corresponding d i s u l f i -  

das %,which e x h i b i t  a  y e l l o w  c 0 1 o u r ~ ~  cou ld  be i s o l a t e d .  The p r imary  reduc- 

t i o n  p roduc ts  2 can be trapped, however, by  t h e i r  complex format ion w i t h  heavy 

meta l  i o n s  such as ~1" o r  Co 2+ 19. ?he d i s u l f i d e s  30 form t h e  s t a r t i n g  3.5- 

d i a r y l - 1 2 . 4 - d i t h i a z o l i u m  s a l t s  4 aga in  when t r e a t e d  w i t h  an acid. The i n t e r s c -  

t i o n  of t h e  30 w i t h  ary lamines g i v e s  r i s e  t o  t h e  fo rmat ion  o f  corresponding N- 

19 th ioacy lamid ines  10 . 
Ar-C-N=C-Ar 

. . I 
S S H 

. . . 
I I  I  1 1 1  

I I  I L 

! S 
4 -  - I - 10 

Ar-C- N= C-  Ar S S 
- 

I I  

29 - Ar- C > N = ~ - A ~  30 - 

i :  + R S H ,  i i :  oxidation, i i i :  + H~NR', 

CONCLUSIONS 

3.5-oiaryl-1.2.4-dithiazolium s a l t s  4 a r e  r e a d i l y  a v a i l a b l e  b y  the  o x i d a t i o n  o f  

a ry l th iosmides  i n  an a c i d i c  medium and possess a  h i g h  s y n t h e t i c  p o t e n t i a l .  T h e i r  

r e a c t i o n s  w i t h  n u c l e o p h i l e s  can be c l a s s i f i e d  i n t o  f o u r  t ypes r  

1. S-S bond r i n g  cleavage b y  r e d u c t i o n  ( fo rmat ion  o f  29 o r  30) - a c t i o n  as 

S-C-N-C-S-eynthon 

2. S u b s t i t u t i o n  o f  one s u l f u r  atom t o  g i v e  r i n g  opened (1.e. 2 ,  10) o r  r e c y c l i -  

zed p roduc ts  (i.e. 13 o r  26)  - e c t i o n  as S-C-N-C-synthon 

3. S u b s t i t u t i o n  o f  b o t h  s u l f u r  atoms l e a d i n g  t o  open-chained (2 o r  15) o r  re -  

c y c l i z e d  products  (i.8. g, l7, g o r  l9) - a c t i o n  as C-N-C-synthon 

4. Twofold n u c l e o p h i l i c  s u b s t i t u t i o n  a t  t h e  same r i n g  carbon atom eccompe- 
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Teble 10: N-Thioecyl thioemide 298 end o i e u l f i d e e  30 36 -- 
e n t r y  A r  yield') mp (OC) UV A,& CH C1 2 ( l og  &)  

29s - 4-CH30'C6H4 78(T) 142-143 284(4.25),339e(3.37),464(2.52), 

(e thanol )  513(2.21) 

30e - c6Hsb) 41(T) 136-138 

3 7 ( w  (CH3CN) 

3Cb 4-CH3-C6H4 67(T) 153-155 276(4.18),382(2.91) 

(CH3ND2 ) 

300 - 4-CH30-C6Hq 78(T) 138-140 274(4.19).289(4.22),427(4.42) 

(CH3CN) 

reducing reagent:  T: e t h y l  t h i og l yko l e t e ,  M: e t h y l  merceptane 

b, ~ i ~ + - c h e l a t e  of t h e  correeponding Ei C28H20N2S4Ni. mp 233-234 (dec.) 

(DMF) : hz3c12 ( l o g  a : 248(4.35),326(4.45) ,364(4.51),492(3.99) 

n t ed  by  C-S and C-N-bond cleavage ( fo rmat ion  o f  compounds 20 - 22) - a c t i o n  

Fo l low ing  these r eac t i on  p a t t e r n s  a v a r i e t y  of  N end o f t e n  S-conta in ing open 

chained o r  he te rooyc l i c  products  can be synthesized poeeeeeing h i t h e r t o  unknown 

e u b e t i t u t i o n  p a t t e r n s  i n  moat ceees. The correeponding exper imenta l  procedures 

e re  s imple end uaue l l y  a f f o r d  h i g h  y i e l d s  i n  sho r t  r e a c t i o n  timee. 1t can be 

seen t h a t  the 3.5-dieryl-1.2.4-dithisrolium s a l t s  r evea l  a muoh h i ghe r  synthe- 

t i c  p o t e n t i a l  then eimple diecyleminee 2, which can be considered ee parent 

compounds of t h e  4. end hence can be compared w i t h  o t he r  a c t i v a t e d  d e r i v a t i v e  

of diacylaminee such as N-ecy l  emide oh l o r i des  3237 o r  t he  ere-enelogoue 3-chlo- 

38 ro-propene imin ium s a l t s  2 . 
lj, 

R N R  
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