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A practical and economical synthesis of N-5-(1,l-dimethylethyl)-3- 

isorazolyl-N,N-dimethylurea (4)  ,l directly from pivalic acid without 

isolation of intermediates has been developed. This preparation offers 

the advantage that large scale reactions can be performed economically 

1. COCI, 

Me,C a 3 Me$ - 4 
- 
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Pivalic acid was esterified to isobutyl pivalate with isobutyl 

alcohol in cyclohexane in nearly quantitative yield.2 

with acetonitrile and sodium hydride in cyclohexane afforded 

pivaloylacetonitrile (2) in 85% Reaction of the ketonitrile 

(2) with hydroxylamine sulfate in water proceeded smoothly to afford 5- 
- t-butyl-3-aminoisoxazole (85%); the major side-product in this 

cyclization was the 3-~-butyl-5-aminoisoxazole which was hydrolyzed to 

3-~-butyl-5(4H)-isoxazolone under the reaction conditions; it was 

removed by base work-~p.~ The desired product was obtained in 63% 

Treatment of 

overall yield by treatment of (3) with phosgene ad gaseous 

dimethylamine. The major impurity of this reaction was the symmetrical 

isoxazolyl urea whose formation could be greatly reduced by adding the 

aminoisorazole to phosgene. 

EIpgpulEHTbL SBCTION 

N-5-~1,l-Dimethylethyl~-3-isoxazolyl-N,N-dimethyluroa (41.- A mixture of 

51 g (0.5 mole) of pivalic acid, 37 g (0.5 mole) of isobutyl alcohol, 

100 ml of cyclohexane and 1.3 g of conc. sulfuric acid was refluxed for 

5 hrs. while water was azeotropically removed. The mixture was then 

cooled to 30°, washed successively with two 100 ml portions of water, 

two 25 ml portions of saturated aqueous sodium bicarbonate, and two 50 

ml portions of water. The cyclohexane solution containing the isobutyl 

pivalate was then azeotropically dried and cooled. 

Then to a suspension of 26.4 g (0.57 mole) of sodium hydride (5ok 

dispersion in mineral oil) in 640 rl of cyclohexane at reflux was added 

dropwise the solution of isobutyl pivalate obtained above to which had 

been added 28.7 g (0.7 mole) of acetonitrile. The rection mixture was 

heated at reflux for 7 hrs.. cooled to room temperature and water (50 

ml) was added. The cyclohexane layer was discarded and the aqueous 
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l a y e r  a c i d i f i e d  with conc. hydrochloric ac id  (128 m l ) .  The r e s u l t i n g  

a c i d i f i e d  aqueous l aye r  was ex t r ac t ed  with two 300 m l  po r t ions  of 

toluene and the combined toluene l a y e r s  washed with 100 m l  s a tu ra t ed  

sodium bicarbonate  so lu t ion .  To t he  toluene s o l u t i o n  was added 37 g o f  

50% aqueous sodium hydroxide and 240 m l  of water. The toluene l aye r  was 

discarded and the aqueous phase was mixed with a s o l u t i o n  containing 

hydroxylamine s u l f a t e  (36.2 g ,  0.22 mole) and water (160 m l ) .  This  

s o l u t i o n  was heated t o  70' f o r  4 hrs . ,  conc. hydrochlor ic  ac id  (111 m l )  

was added and the r e a c t i o n  mixture was heated a t  70' f o r  an a d d i t i o n a l  

70 min., cooled t o  room temperature and ex t r ac t ed  with 125 m l  of 

cycloherane. The cyclohexane l aye r  was discarded and the aqueous phase 

was t r e a t e d  with 50% aqueous sodium hydroxide (80 ml) between 25-35' and 

was ex t r ac t ed  with two 300 m l  po r t ions  of e t h y l  a c e t a t e .  The aqueous 

l aye r  was discarded and the combined e t h y l  a c e t a t e  l a y e r s  washed with 

150 m l  of s a tu ra t ed  sodium ch lo r ide  s o l u t i o n  and d r i ed  over  magnesium 

s u l f a t e .  The drying agent was removed by f i l t r a t i o n  and washed with 100 

m l  o f  e thy l  a c e t a t e .  A t o t a l  of 450 m l  of e t h y l  a c e t a t e  was removed by 

d i s t i l l a t i o n  from the combined e t h y l  a c e t a t e  so lu t ion .  

The concentrated a c e t a t e  s o l u t i o n  was then added t o  a s o l u t i o n  

containing 27 m l  of phosgene i n  150 m l  of e t h y l  a c e t a t e  a t  -15' over a 

per iod of 35 min. and allowed t o  warm t o  room temperature;  the mixture 

was ref luxed f o r  90 min. To t h i s  cooled s o l u t i o n  (25') was added 

dropwise, 36 m l  of dimethylamine. The mixture was ref luxed f o r  2 hrs . .  

cooled t o  room temperature and neu t r a l i zed  by the add i t ion  of 24 m l  of 

1 N  hydrochlor ic  acid.  The l a y e r s  were separated and the e t h y l  a c e t a t e  

l aye r  was d r i e d  over magnesium s u l f a t e ;  magnesium s u l f a t e  was removed by 

f i l t r a t i o n  and e t h y l  a c e t a t e  (385 ml) was removed by d i s t i l l a t i o n .  The 

hot  e t h y l  a c e t a t e  s o l u t i o n  was poured i n t o  700 m l  of water and cooled t o  
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5'. 

5- ( 1 , I-d ime thyle thy1 1 - 3 4  soxazol yl-N,N-d ime thylurea (4)  , mp . 114-1 16'. 
H1NMR(CDC13): 

8.63 (s, 1, N-H). Mass spectrum: M+ 211. 

K. Calcd. for C10H17N302: 

The precipitated product was collected to afford 66.2 g (63%) of N- 

6 1.31 (s, t-butyl), 3.06 ( 8 ,  6, N-CH), 6.66 ( 8 ,  1, C-H), 

C, 56.85: H, 8.11: N, 19.89 

Pound: C. 56.63; €I, 8.04; N, 19.69 

-CES 

1. E. V. P. Tao, U. S. Patent 4,394,510 (1983): Chem. Abstr., 98, 16672s 
(1983). 

2. This reaction proceeds equally well in toluene. 

3. Methyl pivalate may be used instead of isobutyl pivalate. 

4. Y. Makisumi, A. Murabayashi, A. Takase, I. Ishizuka, S. Sumimoto, 

U.S. Patent 4,256,899 (1981); Chem. Abstr., 94. 15707a (1981). 
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