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SYNTHESIS OF 1-METHYL-2-(2-0XAZOLYL)-5-NITROIMIDAZOLE 
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Abs t rac t -  1-Methyl-2-(2-oxazoly1)-5-nitroimidazole (4) was prepared 

from methyl  1-methyl-5-nitroimidazole-2-carboxylate ( 2 ) .  The r e a c t i o n  

of compound 5 w i t h  2-aminoethanol gave N-(2-hydroxyethy1)-1-methyl- 

5-ni t ro imidazole-2-carboxamide ( 2 ) .  Treatment o f  7 w i t h  t h i o n y l  ch lo -  

r i d e  gave & w h i c h  was c y c l i z e d  t o  a f f o r d  9 by t reatment  w i t h  a base. 

Ox ida t i on  o f  % w i t h  n i c k e l  perox ide a f f o r d e d  compound 4. 

The cons ide rab le  b i o l o g i c a l  importance of n i t r o i m i d a z o l e  has s t i m u l a t e d  much work on t h i s  hetero-  

We would l i k e  t o  r e p o r t  t h e  syn thes i s  of t h e  t i t l e  compound which may be e f f e c t i v e  a g a i n s t  

t r o p i c a l  diseases. 6 

The syn thes i s  o f  1-methyl-2-(2-oxazoly1)-5-nitroimidazole (4) was at tempted accord ing t o  t h e  pub- 

l i s h e d  methods f o r  t h e  P repa ra t i on  o f  2 - a r y l o ~ a z o l e ' - ~  (Scheme I ) .  

V iny lene 

Scheme I 
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React ion of 1-methyl-2-formyl-5-nitroimidazole (1) w i t h  aminoacetaldehyde o i e t h y l  ace ta l  a f f o r d e d  

1-methyl-5--nitroimidazole-2-carboxyaldehyde 2.2-d ie thoxyethy l imine (L). However, t h e  r e a c t i o n  o f  

3 w i t h  s u l f u r i c  a c i d  d l a  n o t  g i v e  the  des i red  compound 4. The r e a c t i o n  o f  1-methyl-5-nitroimidazole- - 
9 2-carboxy la te  (5 )  w i t h  armonia gave 1-methyl-5-nitroimidazole-2-carboxamide (6) . However, t h e  reac- 

t i o n  o f  w i t h  v i ny lene  carbonate d i d  n o t  a f f o rd  4. F i n a l l y  compound 4 c o u l d  be synthesizea by t h e  

r o u t e  shown i n  Scheme 11. 

Scheme I 1  

React ion of compound 2 w i t h  2-aminoethanol gave,N(2-hydroxyethyl)-l-methyl-5-nitroimiaazole-2-car- 

boxaside (L)  i n  good y i e l d .  React ion  o f  compound w i t h  t h i o n y l  c h l o r i d e  af foroed N(2 -ch lo roe thy l ) .  

1-methyl-5-nitroimidazole-2-carboxamide (8) which was c y c l i z e d  t o  2-(1-methyl-5-nitroimidazol-2- 

y1 )oxazo l i ne  (9 ) .  Ox ida t i on  of 9 w i t h  n i c k e l  peroxide1' gave compound 4. - 



HETEROCYCLES, V d  26, No 1 1 ,  1987 

EXPERIMENTAL 

M e l t i n g  p o i n t s  were taken on K o f l e r  h o t  s tage microscope. The uv spec t ra  were taken on a Var ian  

Techtron 635 spectrometer.  The i r  spec t ra  were ob ta ined  on a Perkin-Elmer 267 spectrograph, nmr ana 

ms spec t ra  were run  on a Var ian  1-60 A an0 MS-311 spectrometers.  Te t rame thy l s i l ane  was usea as an 

i n t e r n a l  s tandard  f o r  nmr. Ms were taken a t  70 eV. 

I-Methvl-5-nitroimidazole-2-carboxyaldeh& 2.2-Die thy l imine 

A s o l u t i o n  o f  1-methyl-5-nitroimidazole-2--carboxyalaehyde (1, 1.55 g, 0.01 mol) ,  aminoacetaldehyue 

d i e t h y l  ace ta l  (1.33 g, 0.01 mol)  i n  t o l uene  (70 m l )  was r e f l b x e d  under Dean and S ta rk  apparatus f o r  

4 h. The SO lVen txas  removed under t h e  reduced pressure  and t h e  res idue  was d i s t i l l e d  t o  g i v e  cos- 

1 pound 3 (2.4 g, 89%); bp 148-152 'C ( 4  mn Hg); H nmr (CDC13) 6 1.18 ( t ,  6H, CH3), 3.67 (m, 6H, cn20 

and CH2N), 4.33 (s,  3ti. CH3N), 4.82 (t, 1H. E(OC2H5)2),  8.01 (s,  IH, H4), 8.33 (s ,  lH, CH-N), Anal. 
Calc.  f o r  C11H18N404: C, 48.88, H, 6.71; N, 20.73. Found: C, 48.95; H, 6.58; N, 2065. 

1 --Methyl-5-nitroimidazole-2-carboxamide a 
To a s t i r r i n g  s o l u t i o n  o f  methyl  1-methyl-5-nitroimidazole-2-carboxylate (2, 1.85 g, 0.01 mol)  i n  

methanol (12 ml ) ,  a s a t u r a t e d  s o l u t l o n  o f  amnonia (12 ml )  was added. The s o l u t i o n  was re f l uxed  f o r  

5 min and cooled. The p r e c i p i t a t e  was c o l l e c t e d  by f i l t r a t i o n  and r e c r y s t a l l i z e d  from acetone t o  

g i v e  5 (1.56 g, 92%); mp 221-22°C ( r e f .  9, mp 222-224aC); i r  (KBr) 3340, 3170 (NH2), 3125 (H-C4 

im idazo le ) ,  1690 (C=O), 1620 (HH2), 1325 and 1535 cm-' (NO2); ms mfz ( r e l a t i v e  i n t e n s i t y )  170 (M', 

25),  140 (M+-NO, l o o ) ,  123 (371, 110 (22).  97 (27). 81 (97).  71 (19) .  67 (25).  54 (93 ) ,  44 (84)  

and 42 (71) .  

N(2-Hydroxyethyl)-l-methvl-5-nitroimidazole-2-carboxamide fi 
To a s t i r r i n g  s o l u t i o n  o f  methyl  1-methyl-5-nitroimidazole-2-carboxylate (5, 1.85 g, 0.01 mol)  i n  

t e t r a h y d m f u r a n  (20 m l )  a t  ambient temperature,  a s o l u t i o n  o f  2-aminoethanol (0.01 g, 0.01 mol )  i n  

t e t rahyd ro fu ran  (20 m l )  was added dropwise. The r e a c t i o n  m i x t u r e  was s t i r r e d  u n t i l  t h e  spot  of t h e  

s t a r t i n g  5 was disappeared on t l c  and then evaporated. The r e s u l t i n g  c r y s t a l l i n e  res idue  was rec rys -  

t a l l i z e d  from e t h e r  t o  g i v e  L ( 2 . 0  g, 93%); mp 88-90'C; i r  (KBr) 3350 (OH), 3260 (NH), 3115 (H-C4 

imidazo le) ,  1650 (C=O), 1540 and 1365 cm-I (NO2); IH nmr (CDC13) 6 3.75 (m, 4H, CH2), 4.43 (s,  3H, 

CH3) 7.90 (s ,  lH, Hfl); rns m lz  ( r e l a t i v e  i n t e n s i t y )  214 (M+, 3 ) ,  196 ( 8 ) .  184 (69),  183 (93) .  154 

(100). 141 (81, 127 (8) ,  108 (11) .  80 ( 7 ) ;  Anal. Calcd. f o r  C7H10N404: C, 39.26; H, 4.71; N, 26.16. 

Found: C, 39.41; H, 4.65; N, 26.08. 



ii(2-Chl0r0eth~l)-l-methyl-5-nitroimidazole-2-carboxamide 

A s t i r r i n g  m ix tu re  o f  compound l ( 2 . 1 4  g, 0.01 m o l l  and t h i o n y l  c h l o r i d e  (20 m1) was r e f l u x e d  :or 

2 h. The so l ven t  was removed under reduced pressure.  To t h e  residue, i ce -wa te r  was added and neut  

r a l i z e d  w i t h  sodium b icarbonate  s o l u t i o n  t o  g i v e  a p r e c i p i t a t e .  The p r e c i p i t a t e  was f i l t e r e d  and 

c r y s t a l l i z e d  from e the r  t o  g i v e  compound 8 (1.63 g. 70%), mp 107-108'C; i r  (KBr) 3322 (NH), 3140 

1 (H-C4 im idazo le )  and 1668 cm-' (C=O); H nmr (CDC13) s 3.75 (m, 4H, CH2), 4.47 (s,  3H, CH3-N) 7.90 

( s ,  lH,  H4); ms m/z ( r e l a t i v e  i n t e n s i t y )  234 (Mt+2, 27 232 (Mt, 87). 197 (95) ,  196 (91) ,  184 172). 

183 (99),  175 (53),  169 (37),  155 (68).  154 (100). 138 (23), 137 (20).  127 (50) ,  108 (88). 81 (57).  

80 (881, 68 (541, 63 (64) ,  54 (50). 53 (57) .  42 (55 ) ;  Anal. Calcd. f o r  C7HgC1N403: C. 36133; H, 

3.90; N, 24.09. Found: C, 36.01; H, 3.98; N, 23.98. 

2-(1-Methyl-5-nitroimidazol-2-v1)oxazoline 

To a s t i r r i n g  s o l u t i o n  of compound 8 (2.32 9, 0.01 mol)  i n  ethanol  (40  ml )  a t  75°C a s o l u t i o n  o f  

potassium hydrox ide (0.56 g )  i n  e thano l  (10 m l )  was added dropwise. The r e a c t i o n  m i x t u r e  was coo led 

t o  g i v e  2 (1.47 g, 75%). mp 148-150°C; i r  (KBr) 3118 (H-C4 imidazo le ,  1648 (C=N), 1530 and 1365 

1 cmW1 (NO2); H nmr (CDC13) 6 4.33 (m, 4H. C$), 4.40 (8 ,  3H, CH3N), 8.07 (s,  lH, H4); ms m/z ( r e l a -  

t i v e  i n t e n s i t y )  196 (M+, 25) ,  166 (M+-NO, l o o ) ,  136 (14) ,  122 (15), 97 (25), 79 (27 ) ,  54 (24) ;  Anal. 

Calcd. f o r  C7H8N403: C,  42.86; H, 4.11; N, 28.56. Found: C, 42.69; H, 4.30; N, 28.39. 

1-Methyl-2-(2-oxazoly1)-5-nitroimidazole 

To a s t i r r i n g  s o l u t i o n  of compound 9 (196 mg, 1 mmol) i n  benzene (14 ml ) ,  n i c k e l  pe rox ideTo  ( 4  g )  

was added. The m ix tu re  was re f l uxed  f o r  15 min and f i l t e r e d .  The f i l t r a t e  was evaporated under 

reduced pressure and t h e  res idue  was p u r i f i e d  by t l c  on s i l i c a  ge l  us ing  ch1oroform:methanol (97:3) 

as an e l u e n t  t o  g i v e  compound 4 (48.5 mg, 25%), mp 173-175°C; ir (KBr) 3120 (H-C4 imidazo le) ,  1528 

1 and 1363 cm-' (NO2); h nmr (CDC13) 6 4.53 ( s ,  3H, N-CH3), 7.40 (d ,  lH, ~ 4 - o x a z o l e ,  JqP5 = 1 Hz), 

7.88 (d, lH,  H5-oxazole, J4,5 = 1 Hz), 8.10 ( s ,  lH, H4); ms m/z ( r e l a t i v e  i n t e n s i t y )  194 (Mt, 100). 

164 (98) ,  95 (83) ,  81 (36 ) .  77 (681, 66 ('45). 54 (981, 52 (98);  Anal. Calcd. f o r  C7H6N403: C, 43.31; 

H, 3.21; N, 28.86. Found: C, 43.16; H, 3.05; N, 28.69. 
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