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SYNTHETIC COMMUNICATIONS, 23(10). 1455-1462 (1993) 

HYPERVALBNT IODINE Ih' ORGANIC SYNTHESIS: 

ONE POT FACILE SYNTIESES O F  CC-Ti~IOCYANATOACETOPHENONES, 
2-HYDROXY-, AND 2-MERCAPTO-4-ARYLTHIAZOLES USING [HYDROXY 
(TOSYLOXY) I O D g  BENZENE 

* 
Om Prakash and Neena Saini 

Depart men t of Chernis t ry  
Kurukshetra University, Kurukshetra-132119, India  

Abstract: Hypervalent iodine oxidation of acetophenones ( la-le) 
w i t h  Chydroxy(tosy1oxy)iodo) benzene, followed by treatment 
with potassium thiocyanate offers a new faci le  synthesis 
of corresponding a-thiocyanatoacetophenones ( 3a-3e). Cyclization 
of 3a-3e, thus  generated & m, using AcOH/H20 and 
H NC(S)NH2/HC1 provides one pot facile syntheses of 2-hydroxy-, 
a&d 2-mercapto-4-arylthiazoles ( 4  8c 5 )  respectively.  

I n  our ear l ie r  deal ing with hypervalent 

iodine in  organic synthesis ,  it has  been observed tha t  

[hydroxy(tosyloxy)iodo] benzene (HTIBI6 can offer superior 

and general  a l ternat ive of exis t ing syntheses which involve 

the use of lachrymatory and toxic a-halogenoketones, The 

approach involving HTIB oxidation has  par t icular ly  been 

useful in offering convenient syn- these  of some heterocycles" 2 1 5  

and bridgehead heterocyclic compounds . I n  continuation 

of these encouraging resul ts ,  we now report  on the one pot 

facile syntheses of a-thiocyanatoacatophenones (3 ) ,  2-hydroxy-, 

4 

* To whom correspondence should be addressed. 
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. .  
I I  

PRAKASH AND SAINI 

A r CO CH2 OTs 

ArCOCH2 SCN 

3 - 5 ( a &  b )  - 

A r  - 1 - 5  - 
i = HTlB,CH3CN 
.. a C6HS 

P - C l  C6H4 11 = KSCN,CH3CN or C2H50H b 

C - P-cH3 ‘gH4 1 1 1 -  A c O H ,  H20 , Conc. H2S04 

d 

e i p - B r  CsH4 

- 
. .. 

- p-OCH3 CgHd Iv = H2NCSNH2, C2H50H , H20 , H C I  

S c h e m e  - 1  
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HYPERVALENT IODINE IN ORGANIC SYNTHESIS 1457 

a n d  2-mercapto-4-arylthiazoles ( 4  19, 5 )  s t a r t i n g  from 

acetophenoiies. 

Keeping in view t h a t  Q -halogenoacetophenones a n d  

a-tosyloxyacetophenoiies ( 2 )  behave analogously,  2(a, b, d.e), 

p repared  by the oxidation of 1 with HTIB according to 

l i t e r a t u r e  procedure3’ ’, were t rea ted  with potassium thio- 

cyanate  i n  ethanol for 5-10 min. The reaction occurred 

according to  our expectations a n d  3 were obtained i n  good 

yields .  The experimental  procedure ( A )  was fur ther  simplified 

b y  prepar ing  3a-e direct ly  from la-e without i so la t ing  2a-e 

(procedure E l .  

Since Q-thiocyanatoacetophenones a r e  important 

precursors  for the synthesis  of var ious  biological ly  important  

t h i a ~ o l e s ” ~ ,  it ’ w a s  a l so  considered worthwhile to  develop 

one pot convenient procedure for  the synthes is  of some of 

t h e  thiazole der ivat ives .  For example,  i n  t h e  present  s t u d y ,  

3a ,  generated i n  s i t u  from acetophenone ( la )  by the procedure 

B ,  on treatment with AcOH/H20 afforded 4a i n  61% yield.  

Similar ly ,  other  subst i tuted acetophenones (lb-le) a l s o  

underwent smooth one pot transformation to  the corresponding 

4b-4e. The another re la ted synthesis .  at tempted b y  u s ,  

was the  conversion of 1 to 5. The conversion 1 4 5 w a s  

indeed,  accomplished by genera t ing  3a h 3b in  s i t u ,  followed 

b y  the  action of H2NCSNH2/HC1. However, t h e  y ie lds  of the  

products 5a & 5b a r e  not good. This  is because 5 are prone 

to  oxidation to  give corresponding his [ 4-phenyl-2-thiazolyl) 
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Table  

PRAKASH AND SAINI 

Compound m . p .  (lit.m.p.)('C) Yielda ( 0 ~ ) ~  

_I_. 

7 1  ( 5 5 )  13  3a 7 5  (75 -F)  

3b 137-10  (136)  7 5  ( 6 G )  1 4 , 1 5  

3d 122-24 (121)13  

52  

A8 ( 6 4 )  

3e 1 5 0  (147)15  7I1 ( 7 5 )  

61 1 6  4 a  210-12 (208-10)  

4b 1 6 , 1 7  217-20 ( 2 2 3 )  

l G ,  1 7  4c 192-93 (197-98)  

4d 250 ( 2 5 0 )  1 6 , 1 7  

4e 1 6 , 1 7  222 (221-3 )  

47 

40 

38 

45 

33  1 6  5a 168-72 (172-3 )  

5b 209-13 (21a-12)16 20 

a : % Yield of isolated product obtained from procedure 
B w . r. t. acetophenones (1). 

b : % Yield given in the parentheses  represent  the overa l l  
yield of the isolated product  obtained from procedure 
A w . r .  t. acetophenones (1). 

sulphides  ( 6 )  which were a c t u a l l y  isolated (15-20%) from 

t h e  reaction mixture. The synthe t ic  scheme for these 

conversions a r e  outlined in  scheme 1 a n d  da ta  of the products  

are summarized in  table .  

F i n a l l y ,  it may be mentioned t h a t  hypervalent  iodine 

mediated approach  provides  new simple syntheses  of t i t l e  

compounds a n d  there  e x i s t s  the  possibi l i ty  of us ing  t h i s  

technique for the l a r g e  v a r i e t y  of other c lass  of compounds. 
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HYPERVALENT IODINE IN ORGANIC SYNTHESIS 1459 

Experimental  

Melting points  were. taken i n  open c a p i l l a r i e s  i n  

su lphur i c  acid b a t h  and a r e  uncorrected.  I .R .  spec t r a  were 

rccorded on I R - 2 0  Beclcrncn spectrophotorneter u s ing  nujol 

mulls. 

Elmer R-32 machine us ing  TMS as i n t e r n a l  s t a n d a r d .  

'H N M R  spec t r a  were recorded a t  90 M H z  on a Perkin-  

10 HTIB w a s  p repa red  by t h e  method of Neiland & Karele , 
11 and Koser & Wettach . 

Prepa ra t ion  of a-thiocyanatoacetophenones ( 3 )  

Procedure A : V i a  isolat ion of a,-tosyloxyacetophenones ( 2 )  : 

General Procedure 

Step I : Prepara.t ion of %-tosyloxyacetophenone ( 2 )  : 

These were p repa red  b y  the oxidat ion of respect ive 

acetophenones (2.5 m moll with NTIB (1 gm, 2.51 rn rnol) 

as reported in l i t e r a t u r e  . 3.7 

Step I1 : Prepa ra t ion  of CL -thiocyanatoacetophenones ( 3 ) :  

To a n  a-tosyloxyacetophenone ( 2 ,  2.5 m moll i n  e thanol  

(20  ml) was a d d e d  potassium thiocyanate  (0.25 gm, 2.5 m mol) 

and  t h e  reaction mixture refluxed for 5-10 m i n .  On cooling 

3 s e p a r a t e d  o u t  as c rys t a l l i ne  solid which was f i l t e r ed ,  

washed with l i t t l e  e thanol  a n d  r ec rys t a l l i zed  from ethanol .  

Procedure B : Direct p repa ra t ion  of al-thiocyanatoacetophenones 
( 3 )  from acetoplienones (11 : General  Procedure 

To a solut ion of 1 (2.5 m moll i n  ace ton i t r i l e  (20  rnl) 

was added  HTIB (1 g m ,  2.51 m moll a n d  the react ion mixture  

ref luxed for 2 h r s .  After cooling, potassium th iocyana te  
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1460 PRAKASH AND SAlNI 

(0 .25  g . ,  2.5 m m o l l  was added and t h e  reaction mixiure 

fur ther  refluxed for 5-10 min. O n  di lut ion with 2 0  nil water ,  

a - th iocyanatoace tophenone  ( 3 )  separa ted  0\i l1'  which was 

fi l tered and crys ta l l ized  froiii ethanol.  

Their phys ica l  and  spec t ra l  p roper t ies  were found 

to  be i n  agreement with those reported i n  l i t e r a t u r e  (Table) .  

One pot synthes is  of 2-hydroxy-4-arylthiazoles ( 4  ) from 

acetophenones (1) : General  procedure 

Acetophenone (1, 2.5 m moll WEIS t rea ted  successively 

with HTIB (1 gm, 2.51 m moll a n d  potassium thiocyanate  

(0.25 g m ,  2.5 m moll according to  procedure B. The solvent 

w a s  dis t i l led off vacuo. To the remaining res idua l  m a s s  

were added  g l a c i a l  acet ic  acid ( 5  m l ) ,  water  ( 0 . 2 5  rnl) a n d  

conc. H2S04 (0.1 rnl). The mixture w a s  heated on a water 

ba th  for 1 hr.  Dilution with water ,  followed by crystal l izat ion 

with d i lu te  e thanol  afforded 2-hydroxy-4-arylthiazole ( 4 ) .  

One pot synthes is  of 2-mercapto-4-phenylthiazole (5a) from 
acetophenone ( l a )  

After t r e a t i n g  l a  ( 0 . 3 0  gm, 2.5 m mol) with HTIB 

(1 gm, 2.51 m moll and potassium thiocyanate  (0 .25  gm, 

2.5 m moll as i n  procedure B, the solvent  w a s  dis t i l led 

off i n  vacuo. Then ethanol  ( 2  m l l ,  water  ( 5  m l ) ,  thiourea 

(0.38 gm, 5 m rnol) a n d  cone. HCl  ( 1 . 2 5  rnl) were added 

to the remaining r e s i d u a l  mass. The mixture was ref luxed 

for 8 h r s .  Diluting w i t h  water ( l O m 1 . 1 ,  i t  gave solid which 

w a s  t r r a t e d  w i t h  5% NaOll  and fi l tered (fi;.?. 2n&, m . p .  140°.  

-- 
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HYPERVALENT IODINE IN ORGANIC SYNTHESIS 1461 

1 6  l i t .  m.p. 141*, lert  i n  tho inso luh lc  po r t ion ) .  Acidifi-  

ca t ion  of aIk:ilinr solution with d i l .  IIC1 gavc  prorlrict 5a. 

Similar trratrnent with l h  a f fo rd rd  5b (2d06)  and Gb 

(15"6, m.p.lF3-65', l i t . ' '  m . p . l G 3 " ) .  

Acknowledgements: We arc  t h a n k f u l  to I J . G . C . ,  New Drlhi  

for  f i n a n c i a l  a s s i s t ance .  
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