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ORGANIC PREPARATI0.E AND PROCEDURFS INT. 3(6),  283-28,’ (1976) 

2-ETHYL-2- ( 3-NITRO-4-HY DROXY PHENY L )  -GLUTARIMI LIE AND 
2-ETHYL-2- (4-HYDROXY PHENYL)  - GLUTARIMIDE 

B.D. Andresen*, M . D .  Long, R . H .  Hammer, and H . L .  Panzik 

University of Florida,  College of  Pharmacy, Gainesville,  Florida 32610 

The search f o r  and synthesis of b io logica l ly  ac t ive  metabolites of the 

d r u g  glutethimide ( D o r i d e 8  recently begun,l required s i zab le  quan t i t i e s  

of 2-ethyl-2-(4-hydroxyphenyl)-glutarimide (11) .  

fo r  the generation of phenols from aromatic amines involves the hydrolysis 

One well-known method 

+N2 $$ REFLUX 

H-d 

+ #  H- 

I I 1  I 1 1  
of diazon um s a l t s ?  However, the hydrolysis of I by a known procedure3 

resu l ted  

formation of a mixture of compounds. 

compound was i so l a t ed  and assigned s t r u c t u r e  I11 on the bas i s  of  i t s  

spec t ra l  data and elemental ana lys i s  r e su l t s .  2-Ethyl-2-(3-nitro-4- 

hydroxypheny1)-glutarimide (111) , which had not previously been iden t i f i ed  

i n  this reaction mixture, has proven to  be very valuable f o r  t he  prepara- 

t ion  of o ther  important analogs and metabolites of glutethimide. 

the i so l a t ion  and iden t i f i ca t ion  of I11 provides an explanation f o r  the 

moderate y i e lds  of I1 and gives added in s igh t  i n t o  possible s ide- reac t ions  

t h a t  may occur d u r i n g  the hydrolysis of  s imi l a r  diazonium s a l t s .  

n only a moderate y i e l d  (60%) of the desired phenol I1 and the  

In addition t o  11, a b r igh t  yellow 

Further, 
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EXPERIMENTAL 

2-Ethyl-2-(4-hydroxyphenyl ) - g l u t a r i m i d e  ( I I ) and 2 -e thy l -2 -  ( 3 - n i  t r o - 4 -  

hydroxypheny1)-glutarimide (111) .  To a s t i r r e d  s o l u t i o n  o f  4 g (17.2 

mmoles) o f  2-ethyl-2-(4-aminopheny1)-glutarimide3 i n  150 m l  o f  2N H2SO4,  

coo led  t o  5" was s l o w l y  added 3.5 g 

d i s s o l v e d  i n  10 m l  d i s t i l l e d  water ,  o v e r  a 15 min. pe r iod .  The r e s u l t i n g  

c l e a r  s o l u t i o n  o f  I 1  was then  added dropwise t o  100 m l  o f  b o i l i n g  w a t e r  

which was ma in ta ined  a t  r e f l u x  f o r  1 hour .  A f t e r  t h a t  t ime,  t h e  now dark 

r e d  s o l u t i o n  was coo led  and e x t r a c t e d  w i t h  excess methylene c h l o r i d e .  

Evapora t i on  o f  t h i s  e x t r a c t  y i e l d e d  4 g o f  a dark r e d  o i l  c o n t a i n i n g  

approx ima te l y  a 2 : 1 m i  x t u r e  o f  2 - e t h y l  -2- (4-hydroxyphenyl ) - g l  u t a r i  m i  de 

(11) and 2-ethy1-2-(3-nitro-4-hydroxyphenyl)-glutarimide (111). 

r e a c t i o n  m i x t u r e  was chromatographed on a s i l i c a  ge l  (28-200 

(3.5 x 20 cm). 

e d  i n  t h e  m i g r a t i o n  o f  a b r i g h t  y e l l o w  band. 

a f t e r  e v a p o r a t i o n  o f  t h e  s o l v e n t  y i e l d e d  1.5 g 

c r y s t a l s ,  mp. 162-163" ( u n c o r r . ) .  Cont inued e l u t i o n  o f  two column volumes 

o f  50% ethanol/CHCl, r e s u l t e d  i n  t h e  e l u t i o n  o f  2 .4  g 

c o l o r l e s s  c r y s t a l s  mp. 143-144" ( u n c o r r . ) ,  l i t .3 mp. 143-144", whose 

a n a l y t i c a l  da ta  was i d e n t i c a l  t o  those p r e v i o u s l y  repo r ted .  

acetone (95:5)  s o l v e n t  system, i n d i c a t e d  I, Rf = 0.43 ( b r i g h t  y e l l o w  c o l -  
o r ) ,  11, Rf  = 0.15 and a t r a c e  t h i r d  component R f  = 0 .02 (orange c o l o r )  
which may r e s u l t  f rom o t h e r  a romat i c  s u b s t i t u t i o n s  and o x i d a t i o n s .  A l l  
these components r e a d i l y  r e a c t e d  w i t h  d ipheny l  carbazone/mercur ic  s u l f a t e  
( a  dual  TLC spray reagen t  s p e c i f i c a l l y  f o r  t h e  d e t e c t i o n  o f  i m i d e  r i n g  
sys terns). 

2-E thy1  -2-  ( 3-N i tro-4-Hydroxyphenyl ) - g l  utafimi de ( I I I ) - Mass spectrum: 

f@ = - m/g 278 (30%),  251 ( l o % ) ,  250 (70%) ,  249 (39%),  233 (14%) ,  232 (17%) ,  

222 (9%) ,  221 (71%) ,  705 ( 7 % ) ,  204 (32%) ,  194 ( 1 2 % ) ,  193 ( l o o % ) ,  178 ( 2 1 % ) ,  

164 (13%) ,  160 ( l a ) ,  132 (32%) ,  131 (15%),  and 77 (20%) .  

(50.7 m o l e s )  o f  sodium n i t r i t e  

The crude 

mesh) column 

E l u t i o n  w i t h  CHCl,, c o n t a i n i n g  1% abso lu te  e thano l  r e s u l t -  

T h i s  band was c o l l e c t e d  and 

(31.3%) o f  I 1 1  as y e l l o w  

(60%) o f  11, as 

Th in  l a y e r  (TLC) a n a l y s i s  u s i n g  s i l i c a  ge l  and a methylene c h l o r i d e /  
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2 -ETHYL-2 - ( 3 -NITRO-I, -KYDROXYPH,ENOL) - G LU?' A R I MI DE 
Calcd. f o r  Cl3Hl4N2O5: C, 56.12; H, 5.04; N, 10.07 

Found : C, 56.01; H, 5.00; N, 9.86 
4 

NMR (CDCl3/DMSO-&): 0.906 (3H,t; C S - C H T - ,  1.956 (2H,q;CH,-C&-), 2.2.- 

2.6s (4H,m; g lu ta r im ide  r i n g  protons),  5.06 (1H; va r iab le  and broad, phen- 

o l ) ,  7.1-7.96 (3H,m. char act ens ti^,^ aromatic protons), and 8.96 (lH,s, 

N-h); 1R (KBr ;  cm-l): 3270 (vs ) ,  3100, 2985-2875 (sharp se r ies ) ,  1725 (vs) ,  

1678 (vs) ,  1632, 1535 (vs) ,  1485, 1458, 1415, 1385, 1350-1250 ( 5 ;  broad 

and d i f fuse) ,  7210-1130 ( s ,  broad and d i f f u s e ) ,  850, 825, 765, and 615. 

uv Amax : 370 nm and 355 nm; Me0H'W'40H : 388 nm and 4 I 4  nm 
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p a r t i a l  support o f  t h i s  research. The authors a l so  acknowledge the 
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