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A b s t r a c t  - A s imple,  conven ien t  s yn thes i s  o f  5-aminoimidazoi2.1-blthiazol i n e s  i s  

descr ibed,  based on t h e  condensat ion o f  am ino th i azo l i ne  w i t h  a r y l  carboxaldehydes 

i n  t h e  presence o f  potassium cyanide.  

1  I n  connec t ion  w i t h  our ongoing i n t e r e s t  i n  drugs c o n t a i n i n g  t h e  im idazo le  mo ie ty  we have 

been e x p l o r i n g  va r i ous  approaches toward t h i s  he terocyc le .  We have no ted  w i t h  i n t e r e s t  

t h a t  d e s p i t e  t h e  b i o l o g i c a l  importance o f  im idazo le  de r i ved  molecules i n  nature,  t h e r e  are 

few new approaches t o  im idazo les  o r  fused im idazo les  found i n  t h e  l i t e r a t u r e . ?  For  

example, t h e  most cmmonly u t i l i z e d  syn thes i s  o f  t h e  im idazo le  moiety s t i l l  i n v o l v e s  

i n i t i a l  c o n s t r u c t i o n  o f  t h e  CGC5 bond and i t s  subsequent condensat ion w i t h  the  u n i t  

c o n t a i n i n g  N1-C2-N3, as shown v i a  t r ans fo rma t i on  A, o r  a l t e r n a t i v e l y ,  the  c o n s t r u c t i o n  of  

C4-C5-NI and i t s  annu la t i on  w i t h  C 3 4 4  v i a  pa th  B. 



I n  our i n v e s t i g a t i o n s  of novel modes of imidazole r i n g  cons t ruc t i on  we have discovered a  

h i g n l y  e f f e c t i v e  s t ra teqy  which i s  capable o f  the  separate and simultaneous i n t r o d u c t i o n  of 

the  C4 and C5 subst ruc tura l  mo ie t i es  o f  the  imidazo le  nucleus, i.e., the  t rans format ion  

shown v i a  path  C. Th is  rou te  o f fe rs  the  p o t e n t i a l  of a  sho r t  r a t e  t o  amino subs t i t u ted  

imidazo le  d e r i v a t i v e s ,  canpounds t h a t  were approached prev ious ly  v i a  pr imary synthes is  of 

t h e  parent heterocycle,  fo l lowed by a  two s tep n i t r a t i o n h e d u c t i o n  procedure,3a o r  by use 

of more canplex p r e c u r ~ 0 r S . ~ ~  Our approach i s  s i m i l a r  i n  concept t o  we l l  known syntheses 

o f  aminopyrimidines based on n u c l e o p h i l i c  c y c l i z a t i o n  o f  i n t e r n a l  n i t r i l e   residue^.^ A 

5 s i m i l a r  procedure w i t h  t h e  use of amidines has been suggested by Tay lor  , however, no 

r e l e v e n t  l i t e r a t u r e  references cou ld  be found. It was app l i ed  t o  the synthes is  of 

5-aminoimidazoI1,2-~lthiarolines as descr ibed below. 

A ry l  carboxaldehydes 1  ( R  = OMe, F, H, CH3) were reacted w i t h  cyanide and aminoth iazo l ine  

2, a t  room temperature t o  f u rn i sh  Sch i f f  base func t i ona l i zed  5-aminoiaidazo[l,Z-~lthiazolines 

4 i n  one s tep and f a i r  t o  e x c e l l e n t  y i e l d s .  The d r i v i n g  force fo r  the  r e a c t i o n  i s  most 

probably the  c y c l i z a t i o n  of the  i n i t i a l l y  formed cyanoamine in termedia te  because n e i t h e r  

S c h i f f  base adducts o f  the  aminothiazol ine,  nor  the  open cyanoamines 3  cou ld  be detected i n  

the  react ion .  I n  an a t tempt  t o  exp lore  the  gene ra l i t y  o f  the  reac t i on  benzaldehydes w i t h  

p-cyan0 o r  alkoxycarbonyl subs t i t uen ts  were examined. I n  these instances, however, no 

imidazo le  r e l a t e d  products cou ld  be iso la ted.  The S c h i f f  bases cou ld  be r e a d i l y  hydrolyzed 

t o  aminoimidazoles Sa, b  by acid,  o r  converted d i r e c t l y  t o  diazonium s a l t s  6b. by 

trea'anent w i t h  NaNO and f l u o r o b o r i c  acid.  2 

6b 
a R=OMe 

- 
b F 
c  H 
d CH, 

R' (-2' 7b 
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We were ab le  t o  remove the d iazo f u n c t i o n a l i t y  and ob ta in  6-(4-f luorophenyl  )imidazo[l,2-!I- 

5 t h i a z o l e  7b, from 6b by t reatment w i t h  T ~ C I ~ / H C I , ~  the  scope o f  t h i s  r e a c t i o n  was n o t  

f u r t h e r  explored. The t ransformat ions  shown i n  Scheme I underscore the  p o t e n t i a l  o f  t h i s  

new methodology f o r  the  synthes is  of subs t i t u ted  fused imidazoles o r  5-aminoimidazoles and 

the scope of t h e  r e a c t i o n  i s  c u r r e n t l y  be ing evaluated i n  our l abo ra to r i es .  

EXPERIMENTAL 

I n f r a r e d  spectra were obtained i n  Nu jo l  mul ls ,  o r  i n  KBr p e l l e t s  on a Perkin-Elmer 

I n f raco rd  spectrophotometer. Nuclear magnetic resonance spectra were recorded on a Var ian 

T-60 spectrophotaneter w i t h  t e t rame thy l s i l ane  as i n t e r n a l  standard. M e l t i n g  p o i n t s  are 

uncorrected. 

5-Arylideneamino-6-arylimidazo[l,2-bltniazole (4 ) .  1 W  mM o f  the  requ i red  benzaldehyde was 

reacted w i t h  50 rrM o f  aminoth iazo l ine  and 50 mM sodium cyanide i n  30 ml of methanol and 

20 ml of water a t  room temperature overn ight .  The ye l low c r y s t a l l i n e  p r e c i p i t a t e  was 

f i l t e r e d  and r e c r y s t a l l i z e d  from chloroform-ether.  

p-Anisaldehyde furnished compound 4a i n  75% y i e l d ;  mp 162.164'~; ir ( N u j o l ,  cm-'1: 2899, - 

1595, 1497, 1481, 1449, 1235, 1031, 840; nmr (C0Cl3, 6 ) :  8.1 i s ,  IH, CH = N), 7.85 id,  

ZH, J = 12.0 Hz, Ar ) ,  7.55 Id,  ZH, J = 12.0 Hz, A r ) ,  6.80 (d,  4H, J = 12.0 HZ, Ar) ,  4.10 

lm, 2H, CH21, 3.80 i s ,  3H, CH30), 3.78 I s ,  3H, CH30), 3.75 (m, 2H, CH2)  Anal. 

calcd. f o r  C20HlgN302S: C, 65.76; H, 5.24; N, 11.50. Found: C,  66.03; H, 5.41; 

N, 12.04. 

0 . .  
4-Fluorobenzaldehyde furnished compound 4b i n  80% y i e l d ;  mp 195-196.5 C ,  l r  ( ~ u j o l ,  

-1 cm ) :  1500, 1539, 1508, 1495, 1468, 1315, 1228, 1221, 827, 750, 695; nmr (COC13, 6 ): 

8.30 i s ,  lH,  CH = N), 7.80 lm, 4H, Ar) ,  7.05 (m, 4H, A r ) ,  4.25 Id,  2H, J = 5.3 Hz, C H ~ ) ,  

3.78 (d, 2H, J = 5.3 Hz, C H 2 )  Anal. calcd. f o r  ClgH13F2N3S ' 0.25 H20: C,  

62.34; H, 3.93; N, 12.15. Found: C, 62.34; H, 3.96; N, 12.38. 



Benzaldehyde f u r n i s h e d  compound 4c i n  59% y i e l d ;  mp 1 7 5 . 1 7 7 ~ ~ ;  i r  ( N u j o l ,  cm-I ) :  1475. 

1430, 1315. 1250, l l 8 0 ,  1140, 1060, 1020, 940, 775, 750, 705, 685; nmr (CDCI3.6 ) ,  8.55 

( 8 ,  I, CH), 8.13 (m.Ar), 7.90 (m.Ar), 7.50 tm, A r ) ,  4.35 (m, 2,  CH2), 3 .90  (m, 2, 

C H 2 )  Ana l .  c a l c d .  f o r  C18 H15 N ~ S :  C, 70.79; H, 4.95; N, 13.76. Found: c.70.41: 

H. 5.03; N. 13.68. 

e-Tolualdehyde f u r n i s h e d  compound 4d i n  20% y i e l d ,  mp 175-177'~; i r  ( N u j o l  , cm-I): 1490, 

1470, 1450, 1405, 1375, 1320, 1255, 1190, 1170, 1005, 825, 810, 745, 725, 660, nmr 

(COCI3, 6 ) .  8.4 (5 ,  CH), 8.0,  7.9,  7.75, 7.65 ( 8 ,  1 each, A r ) ,  7.25 (m, 4 A r ) ,  4 .25 (m. 

2, CH2), 3.85 (m, 2, CH2), 2.50 (8, 3, CH3), 2.4 (s, 3, CH3). Ana l .  c a l c d .  f o r  

C20H19N3S: C, 72.04; H, 5.74; N, 12.60. Found: C, 71.84; H, 5.84; N, 12.53. 

I-Amio--6-arylimidazo[1.2-~thiazoles (5a.b). 8.0 mM o f  t h e  S c h i f f  bases were covered w i t h  

100 ml o f  10% h y d r o c h l o r i c  a c i d  s o l u t i o n  and 25 ml o f  methano l .  The m i x t u r e  was e x t r a c t e d  

e x h a u s t i v e l y  w i t h  e t h e r  u n t i l  t h e  presence o f  a ldehyde  was no l o n g e r  o b s e r v a b l e  i n  t h e  

e t h e r e a l  e x t r a c t  b y  TLC. The y e l l o w  c r y s t a l l i n e  r e s i d u e  was f i l t e r e d  and f u r n i s h e d  p u r e  

h y d r o c h l o r i d e  s a l t  o f  t h e  amine i n  95% y i e l d .  5a h y d r o c h l o r i d e  had mp 210°c; i r  ( N u j o l ,  

cm-'): 3333, 1575. 1550. 1504. 1449. 1370. 1250, 1198. 1156. 870; nmr (DMS0.6 ) :  7.53 

(d. 2H, J = 13.0 Hz. A r ) .  7 .10  (d.  2H, J = 13.0. A r ) .  4.33 (m, 4H, CH2CH2), 3 .86  (s, 

3H. CH30). Ana l .  c a l c d .  f o r  CI2Hl3N30 ' HCI: C, 57.26; H, 5.60; N, 16.69. 

Found: C. 56.82; H. 5.45;  N, 16.42. The a c e t y l  d e r i v a t i v e  was p r e p a r e d  i n  87% y i e l d  by 

t r e a t m e n t  w i t h  a c e t i c  a n h y d r i d e  i n  p y r i d i n e ,  r e c r y s t a l l y z e d  f r o m  e t h a n o l - e t h e r ,  mp 

1 8 2 - 1 8 3 . 5 ~ ~ ;  i r  ( N u j o l ,  cm-I):  3226, 1639, 1587, 1449, 1250, 1026, 840; nmr 

(COC13, 6 ) :  8.80 (s ,  IH ,  NH). 7.50 (d, 2H, J = 9.0 Hz, A r ) ,  6.80 (d ,  2H, J = 9.0 Hz, 

Ar ) ,  3.75 ( 8 ,  3H, CH30), 3 .70  (m, 4H, CH2CH2), 2.00 ( 8 ,  3H, CH3CO). Ana l .  c a l c d .  

f o r  CI4Hl5N3O2S: C, 58.17; H, 5.23, N, 14.53.  Found: C, 58.06; H, 5.34; N, 14.42.  

0 . .  5b h y d r o c h l o r i d e  had mp 200 C, i r  ( N u j o l ,  cm-I):  3278, 3125. 1481, 1449. 1351. 1235, 

1149, 840; nmr (OMSO, 6 ) :  7.80 (m, ZH, A r ) ,  7.30 (m, 2H, A r ) ,  4 .35  (m, 4H, CH2CH2). 

Ana l .  c a l c d .  f o r  CIIHIOFN3S ' HCI: C, 48.66; H, 4.08; N, 14.48. Found: C, 48.75; 

H. 4.26; N ,  15.39. The a c e t y l  d e r i v a t i v e  was p r e p a r e d  i n  90% y i e l d  w i t h  a c e t i c  anhydr ide  

i n  p y r i d i n e ,  r e c r y s t a l l y z e d  f r o m  ch lo ro fo rm-e ther  ( 1 : 1 ) ,  mp 222-224'~; i r  ( N u j o l .  

cm-I):  3125, 1613, 1563, 1481, 1361, 1307, 1220, 1149, 837; nmr ( c o c I ~ , ~ ) ;  7 . 6 0  (m, 

2H, A r ) ,  7 .05  (m, 2H, Ar )  3 . 9 0  (m, 4H, CH2CH2), 2.15 ( 5 ,  3H,CH3C0). A n a l .  c a l c d .  f o r  

CI3Hl2FN30S: C, 56.30; H, 4.36;  N, 15.15. Found: C, 56.10; H, 4.42; N, 14.73. 
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Formation of Diazo Comoound 6b. 5 g (13.7 mM) o f  the  Sch i f f  base 4b was covered w i t h  45 ml 

of ethanol .  The r e a c t i o n  was cooled i n  an i c e  bath  w i t h  s t i r r i n g .  8  m l  o f  t e t r a f l u o r o b o r i c  

ac id  was added fo l lowed by a  c o l d  s o l u t i o n  o f  1.1 g  (15.9 mM) of sodium n i t r i t e  i n  10 m l  o f  

water.  A f t e r  10 min, 10 ml o f  concentrated HCI a t  OOC was added and the r e a c t i o n  was 

s t i r r e d  f o r  1  h  a t  i c e  bath  temperature and fo r  1  h  a t  room temperature. F i l t r a t i o n ,  

fo l lowed by t r i t u r a t i o n  w i t h  e ther  y i e l d e d  t h e  diazonium s a l t  as a  r u s t  co lored s o l i d .  

(3.79, 78%). mp 9 9 ' ~  (dec); i r  (KBr, cm-I): 2120, 1590, 1515, 1445, 1420, 1400, 1315, 

1290, 1250, 1200, 1155, 1050, 830, 760, 720, 690, 640, 620: nmr (CD3CN,6 ) :  7.80 (m, 2H, 

A r ) ,  7.25 (m, 2H, Ar), 4.55 (d,  2H, J - 6.2 Hz, 2, CH2), 4.05 (d,  2H, J - 6.2 Hz, 

CH2)  Anal. ca lcd .  f o r  CIIH8N4S8F5 ' H20: C, 37.52; H, 2.86. Found: C, 37.86; H .  3.01. 

6-(4-Fluoroohenvl)imidazo[l,2-blthiazoline ( 7 b l .  1.0 ml o f  15% TiC13 a t  O'C was 

t rea ted  w i t h  1 .0  ml of a c e t o n i t r i l e .  To t h i s  s t i r r e d  s o l u t i o n  was added 154 mg o f  6b 

d isso lved i n  3  ml o f  a c e t o n i t r i l e .  A f t e r  1  h  the  s o l u t i o n  was b a s i f i e d  w i t h  5% potassium 

carbonate t o  pH 9. The r e a c t i o n  m ix tu re  was ex t rac ted  w i t h  methylene c h l o r i d e ,  d r i ed  over 

sodium su l f a te  and the so lvent  removed in t o  y i e l d  7b (85 mg. 89%), mp 151-153%; 

i r  (KBr, cm-I): 1450, 1400, 1350, 1300, 1240, 1140, 1080, 920, 830, 745, 670; nmr 

(CDCI3, 6 ) :  7.50 (m,  2H, A r ) ,  6.90 (m, 2H, A r ) ,  7.02 (s,  IH, C = CH) 4.05 (d,  ZH, J = 

6.0 Hz, CH2), 3.65 (d, 2H, J = 6.0 Hz, CH2). Anal. ca lcd .  f o r  C11H9FN2S: C, 

59.98; H, 4.12: N, 12.72. Found: C, 60.02; H .  4.29: N, 12.68. 
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