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k b s t r a c t :  The p repa ra t i on  of 2-(2,5-dihydro-1,3-thiazo1-2-yl)-2-phenyl- 

hydrazonoacet ic a c i d  es te rs  i s  descr ibed. A c y l a t i o n  o f  these compounds 

occurs a t  t h e  s u l f u r  atom w i t h  concan i tan t  opening o f  the  d ihyd ro th iazo le  

r i n g  t o  y i e l d  3-(L-2-acyl t h i o v i n y l i r n i  no)-2-phenylhydrazono-butanoc ac id  

es te rs .  

The understanding of m u l t i - s i t e  n u c l e o p h i l i c  r e a c t i v i t y  i s  s t i l l  i n  i t s  i n fancy .  Thus the exper i -  

mental i n v e s t i g a t i o n  of e l e c t r o p h i  l i c  a t t a c k  on model sys kerns which o f f e r  var ious  l oca t i ons  w i t h  

n u c l e o p h i l i c  charac ter  i s  of g r e a t  value. 3-0x0-2-phenyl hydrazonobutanoic ac id  es te rs  ( I )  can, i n  

p r i n c i p l e ,  be a t tacked a t  tne oxygen atom, a t  carbon atom 2, and a t  bo th  n i t r ogen  atoms. Of these, 

the  oxygen atom and the n i t r o g e n  atom c l o s e s t  t o  the  phenyl r i n g  seem the most i i k e l y  reac r i on  

s i t e s .  

Although a t t a c k  a t  the  oxygen atom should g i v e  a  product  x w i t h  t h e  most extended conjugated system. 

i n  the r e a c t i o n  of 1 wi tin ac id  anhydridesltriethylamine i n  e t h e r  under c a t a l y s i s  by z i nc  c h l o r i d e  - 
on ly  a t t a c k  a t  the  n i t r o g e n  atom i s  observed r e s u l t i n g  i n  s t r u c t u r e s  3.'" - 
To compl ica te  the  s i t u a t i o n  we were aiming i t  a c y l a t i o n  reac t i ons  a t  2-(2-methyl-2,5-dihydro- 

1,3-thiazol  -2-y1)-2-phenylnydrazonoacetic a c i d  es te rs  4 .  - 



These compounds 4 were ob ta ined by r e a c t i n g  3-amino-2-phenylazo-2-butenoic a c i d  e s t e r s  5 w i t h  

2,5-dihydroxy-1,4-dithiane i n  e t h e r  under c a t a l y s i s  Dy ammonia. 3 

0 
Y ie l ds  range between 75-85%. 2 : m . p .  99-100 C; CI3Hl5N3O2S, (277.34); c a l c .  C 56.39, H 5.45, 

N 15.15, found: C 56.60, H 5.57, N 15.34;- IR (KBr ) :  vr 3240, 1680, 1540, 1170 cm-1;- l H - N M ~ ( ~ D C 1  ) .  
3 ' 

6; 2.00(s, 3H, L C 3 - U s ) ,  3.73(s,  3H, C02C%), 4 .05( t road s, 2H, H2C5'), 6.7-7.3(m, 53, C H ) ,  7.38 
6 5 

(broad s, lH ,  HC4'), 11.9(broad s, lH ,  NH) ppm;- 1 3 ~ - ~ ~ ~ ( ~ ~ ~ 1 3 ) :  6 =  31.5(CH3-CZ'), 46 .7 (C5 ' ) ,  51.3 

( C 0 2 L ~ 3 ) ,  93.3(CZ1),  114.2, 122.4, 129.2, 143.3 (C6H5), 128,4(C2), 159.2(C4'), 163.3&0 2 CH 3 ) ppm; 

MS(70eV): m/e= 277(50%, M ~ ) ,  231(52%, M + - C H ~ S ) ,  230(10m, M ~ - c H ~ s ) ,  199(95%, M+-CH~S-CH~OH) ,  172 

(E l%) ,  153(76%), 104(28%),  lOO(44X). 92(66%),  77(64%),  65(68%).  

U: m.p. 1 0 8 ~ ~ ;  CI4Hl7N3O2S (291.37); ca l c .  C 57.71, H 5.88, N 14.42, found: C 57.69, H 6.19, 

N 14.34; - IR(KBr): u= 3500, 3230, 1670, 1645, 1600, 1530, 1175 cm-';- l ~ - N ~ R ( C D C 1  ) .  s= 1,29(t,3H, 
3 ' 

CH2Ci3), 2.00(s, 3H, CL3-CZ'), 4 . l l ( b r o a d  s, 2H, H2C5') ,  4.23(q, 2H, Ci2CH3), 6.8-7.4(m, 5H, C 6 H 5 ) ,  

7.45(broad s, lH, HC4'), lZ.O(broad s, lH, NH) ppm;- 1 3 ~ - ~ ~ ~ ( ~ ~ ~ 1 3 ) :  6 -  13.7(CH2CH3), 31.5(cH3-CZ'), 

46.6(C5') ,  b0.4(CO2GH2CH3), 93 .1(CZ0) ,  114.0, 122.2, 129.1, 143.0(C6H5), 128.1(C2), 159.0(C4'), 

162.9(COiR) Ppm. - MS(7oeV):m/e = 291(44%, M'), 245(52%, M ~ - c H ~ s ) ,  244(80%, M ~ - C H  3 S), 199(100, bit- 

CH2S-C2~50~ ) ,  186(81%),  168(46%),  104(28%), 100(43%), 93(63%),  92(58%),  77(59%), 65(57%). 



HETEROCYCLES, Yo1 16, No 2, 1981 

4c: m.p. 117'~; ClbH21N302S (319.42); c a l c . :  C 60.16, H 6.62,  N 13.15, found: C 60.33, H 6.71, - 
N 13.25. - IR(KBr ) :  V= 3320, 1670, 1655, 1320, 1150 cm-'. - ' H - N M R ( C D C ~ ~ ) :  6=1.48(s, 9H, C(CH3)3), 

1.92(s,  3H, CH -C2 ' ) ,  3 ,95(broad s, 2H, H2C5') ,  6.6-7.2(m, 5H, C6H5), 7.23(broad s, IH,  HC4'), 12.0 
3 

(broad s, lH, NH) ppm. - 1 3 ~ - ~ ~ ~ ( ~ ~ ~ 1 , ) :  5 =  28.1(C(@3)3), 31.1(CH3-CZ'), - 45.9(C5') ,  82,1(C(C1i~)~), - 
93.1(C2') ,  114.0, 122.0, 129.1, 143.3(C6H5), 129.0(C2), 158.3(C4'), 162.4(C02R) ppm. - MS(70eV): 

m/e= 319(25%, 0, 2 ~ 6 % ~  M+-cH~s) ,  272(7%, M + - C H ~ S ) ,  263(32%, M + - C ~ H ~ ) ,  217(72%), 216(80%),  199 

( loo%,  @-cH~s-c~H,oH), 158(76%), 104(23%), 100(37%),  92(52%),  77(51%),  65(45%).  

The 2- (2,5-dihydro-1,3-thiazol-2-yl)phenylhydrazonoacetic a c i d  e s t e r s  Laffer, besides the  two 

n i t r o g e n  atoms and the  carbon atom of  t h e  hydrazono group, two a d d i t i o n a l  atoms f o r  e l e c t r o p h i l i c  

a t t a c k :  the  s u l f u r  atom and the  n i t r o g e n  atom 3 '  o f  t h e  r i n g  system. The a c y l a t i o n s  were performed 

by r e f l u x i n g  0.2 mo la r  s o l u t i o n s  o f  Q i n  d r y  e t h e r  f o r  12 h r s  w i t h  10 equ iv .  of a c e t i c  anhydr ide,  

2 equ iv .  o f  t r i e t h y l a m i n e  and a c a t a l y t i c  amount of z i n c  c h l o r i d e .  Cont ra ry  t o  3 -ox0-2-~heny lhydra-  

zono-butanoic a c i d  e s t e r s  - 1 t h e  compounds i d o  n o t  r e a c t  a t  t h e  n i t r o g e n  atom c l o s e s t  t o  t h e  phenyl  

r i n g ,  b u t  a t t a c k  occurs a t  the  s u l f u r  atom w i t h  concomitant  opening o f  t h e  r i n g  system t o  g i v e  

3-(Z-2-aclythiovinylimino)-2-pheny1hydrazono-butanoic a c i d  e s t e r s  _! i n  52-63% y i e l d .  

7a: m.p. 111%; C15H17N303S (319.38); ca lc . :  C 56.41, H 5.36, N 13.15, found:  C 56.62, H 5.48, - 
N 13.32. - IR(KBr) :  u= 3450, 1705, 1600, 15C0, 1220, 1115, 770 cm-l ,  - 1 ~ - ~ ~ ~ ( ~ ~ ~ 1 3 ) :  a=  2.3215, 

3H, CH3C=N), 2.42(s, 3H, CH3COS), 3.78(s, 3H, CH302C), 6.63(d,  5-7.0 Hz, lH, =CH), 6.9-7.5(m, 6H, 

C6H5, =CH), 15.3(s, IH,  NH) ppm. - 1 3 ~ - ~ ~ ~ ( ~ ~ ~ 1 3 ) :  5 -  17.9(CH3-C=N), 30.7(LH3COS), 51.9(LH3O2C), 

116.1(=C-8). 116.5, 124.3, 129.2, 143.4 (C6H5), 126.5(C-N-N), 131.6(=C-N), 162.O(CH -C-N), 166.2 
3 -- 

(C02R), 189. 7(CH3@S) ppm. 

7b: m.p. ~ O Z - I O ~ ~ C ;  c ~ ~ H ~ ~ N ~ o ~ s  (333.41); c a l c . :  c 57.64, H 5.74, N 12.60, found: c 57.40, H 5.59, 

N 12.77. - IR(KBr ) :  "-3450, 1695, 1500, 1270, 1105, 755 cm-'. - 1 ~ - ~ ~ ~ ( ~ ~ ~ 1 3 ) :  5- 1.35( t ,  3H, 

C!3CH2), 2.33(s, 3H, CH3C=N), 2.45(s, 3H, CH3COS), 4.3O(q, 2H, CH3C12), 6.70(d, J= 7.0 Hz, 1H, =CH), 



6.9-7.6(m, 6H, C6H5, =CH), 15.2(s, lH ,  NH) ppm. - 
The t h i o e s t e r  group i s  c l e a r l y  e s t a b l i s h e d  th rough t h e  abso rp t i on  a t  189.7 ppm i n  t h e  13C-NMR 

1 spectrum . The %-conf igura t ion  i n  t h e  o l e f i n i c  p a r t  f o l l o w s  from coup l i ng  cons tan t  i n  t h e  H- 

3 NMR spectrum ( JHH= 7.0 Hz) .  

The r e a c t i o n  4+7 i s  p resu~nab ly  i n i t i a t e d  by t h e  r e a r r a n g e w n t  o f  the  2,5-dihydro-1,3-thiazole 

compounds 4 t o  2,3-dihydro-1,:-thiamle compounds 8 under c a t a l y s i s  by ZnCl - 2 '  

8 

For ,  t h e  d e r i v a t i v e s  o f  4 w i t h  two methy l  groups a t  p o s i t i o n  5 '  do n o t  r e a c t  w i t h  a c i d  anhydr ides 

under  cond i t i ons  where t h e  r e a c t i o n  4+2 r e a d i l y  occurs.  S t e r i c  h indrance o f  a t t a c k  a t  s u l f u r  

by t h e  two a d d i t i o n a l  w t h y l  groups does n o t  seem t o  be ab le  t o  comple te ly  e x p l a i n  t h i s  d r a s t i c  

f a l l - o f f  i n  r e a c t i v i t y .  
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