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SUMMARY 

Isomzole  der iva t ives ,  3-sulfanilamida-5-methylisoxazote 
(I) and 3,3-dimethyt-l- ~51nethyl-~-isoxazolylcarbonyll-urea 
(IIl, have been labelled with carbon-14. 
was incorporated into the C-5 of the isoxazole ring t o  give 
(1) and (IIl i n  2 2 . 3 %  and 33.096 radiochemiml y i e ld  based on 
acetone- C, respectiuely.  

The carbon-14 label 

1 4  

I n  the course of studies on chemistry and utilization of isoxazole derivatives i n  our 

laboratory, K a G  et 01 . I )  and Fujimoto et 01.') had synthesised 3-sulfanilamido-5-methyl- 

isoxazole (sulfamethoxazole) ( I )  as a sulfa drug and 3,3-dimethyl-l-(5-methyl-3-isoxazolyl- 

carbony1)-urea (11) as a diabetic agent, respectively. For pharmacological and action 

mechanism studies, i t  appeared to be desirable that the isoxazole ring of these agents i s  

labelled with I4C. Although the 14C-labe11i~ at C-4 of the isoxazole ring have been 

reported i n  the previous paper:) this communication describes the incorporation of 14C into 

C-5 of the isoxazole ring of the molecule. The ''C-labelled compounds were synthesised by 

the route demonstrated i n  the synthetic scheme. 

* COOCZH, * 
CHICOCH~ + I __c CH~COCH~COCOOCZH, cooc,n, 

( I l l )  

(IV) 
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Experimental 

Ethyl acetopyru~ate-4-’~C (I I I) 

A mixture of 3 mCi of 0cetone-2-’~C (1 16 mg, 2 mM), 116 mg (2 mM) of carrier cold 

acetone [0.95 ml of a solution of acetone (123 mg) in  ethanol (1 ml)] , and 876 mg (6 mM) of 

ethyl oxalate [ 1.58 ml of a solution of ethyl oxalate (554 mg) i n  ethanol (1 ml)] was added 

dropwise to a solution of 138 mg (6 mM) of sodium in 4.6 ml of ethanol with stirring and 

stirred for 2 hours at room temperature. The precipitated sodium salt was collected and 

washed with ethanol (1 ml) and then ether (0.5 ml) to give 480 mg of a colourless powder of 

sodium salt of (111 ) .  This was dissolved in  10 ml of 10% H2SO4 and extracted with ether 

(10 ml x 3). The extract was washed with water, dried (NazSOS, and evaporated to leave 

1 .94 rnCi (421 mg) of (111) as a colourless mobile oi l  i n  64.8% radiochemical yield. 

A solutionof 1.94 mCi of (Ill) (421 mg, 2.66 mM) and 240 mg (2.92 mM) of hydroxyl- 

amine-sulphote in 5 ml of ethanol was heated under reflux with stirring far 4 hours and then 

evaporated in vacuo to leave 630 mg of a residue (IV + V). To the residue was added 3 ml 

of conc. NH40H, and the mixture was stirred for 1.5 hours at room temperature. 
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The precipitates were collected by filtrotion ond washed with water to give 144 mg o f  

crystals (VI +VII). The filtrate and the washings were combined and extracted with chloro- 

form-methanol (5 : 1) (10 ml x 3). The extract was washed with water, dried (Na2SOS, and 

evaporated to leave 85 mg of crystals (VI + VII). 

The mixture (229 mg) o f  (Vl) and oJI1) was seporated by preporative t .I .c. (silica gel 

KGF 254 plate, 20 cm x x) cm x 750 pm; solvent system : benzene-ethyl acetate = 1 : 1) and 

extracted with chloroform-methanol (5 : 1) to give 1 .23 mCi (213 mg) of (VI) as colourless 

plotes,.m.p. 172.5' (from water), RF 0.36 i n  6310 yield (RF value of (VII) i s  0.17). 

3,3-Dimethyl-l-(5-methyl-3-isoxazoIylcarbonyI)-urea-14C (11) 

A solution of 239 mg.(l .9 mM) of oxalyl chloride i n  1.6 ml of absolute benzene was 

added to a solution of 1.23 mCi of (VI) (213 mg, 1.7 mM) i n  3 ml of absolute benzene and 

heated gradually to 83' (bath temperature) for 20 min. The mixture was heated under reflux 

for 1.5 hours and then concentrated the volume up to a half at 83-85' (bath temperature) 

i n  vacuo. To this solution was added a solution of 242 mg (3.3 mM) of dimethylamine i n  

1 ml of absolute benzene with stirring at room temperature, and the mixture was stirred for 

30 min. under sealed condition and evaporated to leave a residue. Ten% hydrochloric acid 

was added to the residue to acidify with ice-cooling and the mixture was extracted with di- 

chloramethane (10 ml x 3). The extract was washed with sodium chloride solution, dried 

(NO~SOS, and evaporated to leave 340 mg of residue. The residue was recrystallised from 

benzene-ether to give 184 mg of (11) as colourless prisms, m.p. 87-88' . The mother liquor 

of crystallisation was evaporated to leave 133 mg of a residue, which was purify by prepara- 

tive t.1 .c. (silica gel KGF 254 plate, 20 cm x 20 cm x 750 pm; solvent system : benzene- 

ethyl acetate = 1 : 1) to give 84 mg of ( I I ) ,  m.p. 87-88', RF 0.29. These products were 

combined and confirmed to be pure 3,3-dimethyl-l-(5-methy1-3-isoxazoIcarbanyI)-urea- 

I4C (11) (268 mg, 985 pCi; specific activity, 0.73 mCi/mM) by t.1 .c.-autoradiogram and 

t . I  .c.-radioactinogram [X-ray film, silica gel KGF plate, solvent system = benzene-ethyl- 

acetote ( I  : 1)) . Yield: 80.% and 33.(plo based on acetone. 

- 
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The acid amide (VI) (3.18 mCi; 428 mg, 3.4 mM) was added to a mixture of 260 mg 

(3.48 mM) of sodium hypochloride [ 1.91 ml of a solution o f  sodium hypachloride (136 mg) in  

water (1 ml)] and 139 mg (3.48 mM) of sodium hydroxide [2.16 ml of a solution of sodium 

hydroxide (64.4 rng) i n  water (1 ml)] with stirring i n  an ice-bath and stirred for 3 hours with 

ice-cooling. The mixture was heated for 10 min. in an oil-bath (bath temperature, 120'), 

and then 0.274 m l  of o solution o f  sodium hydroxide (340 mg) in  water (1 ml) was added. 

The mixture was heated under reflux for 1 hour and extracted with ether (6 ml x 3). The 

extract was washed with water, dried (Na2S04), and evaporated to leave 266 mg of a 

crystalline residue (VIII), m.p. 65-66' (from benzene). 

3-Sul fani lomi do-5-methyl i~oxazoIe-'~C (I) 

p-AcetyIamincrbenzenesuphonyl chloride (696 mg, 2.98 mM) was added to a solution of 

266 mg (2.71 mM) of the &eve-mentioned amine (VIII) i n  1.5 rnl of pyridine in an ice-bath 

and stirred for 30 min. at room temperature. To this mixture was added 4 ml of water and 2 

ml of 1 9 0  sodium hydroxide, and the mixture wos heated at 80' to evaporate pyridine i n  

vacua. 

the mixture was le f t  for 45 min. at room temperoture and then stirred for 30 min. i n  an oi l -  

bath (bath temperoture, 95-100'). The reaction mixture was adjusted to pH 4.5 by addition 

of 1.5 ml of 1% hydrochloric acid and 0.7 ml of 4070 acetic acid. Soon after, crystals 

were separated f rom the solution and filtered. The collected crystalline product was washed 

with 2.5 ml of water and dried to give 629 mg of crude (I). The product was dissolved in  

benzene and chromatographed on 15 g of silica gel (Merck No. 60), and recrystallised from 

8070 methanol to give 3-~ulfanilamide-5-methylisoxazole-'~C (I) as colourless plates, m.p. 

169-170" (472 mg, 1.74 mCi; specific activity, 0.93 mCi/mM), which was confirmed to be 

pure compound by t.1 .c.-autoradiogram and t.1 .c.-radioactirogram [X-ray film, silica gel 

KGF plate, solvent system = benzene-ethylacetate (1 : I ) ]  . Yield: 54.7?& based on the 

acid amide (Vl). 

- 
To the residue was added 4.5 ml of water and 2.5 ml of 190 sodium hydroxide, and - 
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