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ammonia by warming on a steam bath. The dark amber solu- 
tion was clarified with Darco and, after cooling to room tempera- 
ture, the pH was adjusted to 7-S by the addition of 5 ml. of 9 
S sulfuric acid. After overnight refrigeration the solid was col- 
lected, washed with cold water, and dried. The yellow prismatic 
rods weighed 5.5 g. (56y0 jield). Three more precipitations 
from ammonia, the last without Darco, afforded the analytical 
sample; no m.p. below 360" (lit. 355" dec.,lz >360°2). 

A sample of S V  prepared by this route mas shown to be iden- 
tical with material prepared by thiation of authentic 4-amino-6- 
chloro-2-hydroxypyrimidine (XIV) obtained by acid hydrolysis 
of Pamino-6-chloro-2 methglthiopyrimidine (XVIII).2 This 
identity is based upon melting points, conlparison of ultraviolet 
and infrared spectra, and behavior on paper chromatography. 
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in the Experimental section: 2,4-diamino-6-hydroxy- 
pyrimidine hemihydrate (Aldrich Chemical Co., 
Xihvaukee, Wisconsin, and Francis Earle Co., Peek- 
skill, New York), 2.4-diamino-6-chloropyriniidine (Al- 
drich) , and 2,4-diamino-6-niercaptopyrimidine half- 
sulfate (Rldrich). 
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The isolation and characterization of the metabolites 
of indomethacin (I), a new nonsteroidal antiinflanima- 
tory agent,' have been reported recently.2 In  man, 
the acyl glucuronide of indomethacin (11) is rapidly ex- 
creted in the urine, whereas in several animal species 
the Nl-deacylated derivative 111, the 0-desmethyl ana- 
log IV, and the corresponding acyl glucuronides are 
major urinary metabolites. 

During the study of indomethacin analogs the ease 
of hydrolytic removal of the K1-aroyl group under 
mildly acidic or alkaline conditions was noted,3 thus 
the in vivo Nl-deacylation of iodomethacin to the known 
acid 111, previously described by Shaw,* was not totally 
unexpected. 

For the preparation of the 0-desniethyl analog IV, a 
preferential demethylation was effected in about 50% 
yield with pyridine hydrochloride at  180 O without ex- 
tensive concomitant N1-deacylation. 

The chemical lability of acyl glucuronides is well 
known.5 Facile hydrolytic cleavage of the glycosidic 
linkage of I1 was also observed during its isolation.2 
To effect the synthesis of 11, the potassium salt of indo- 
methacin was converted to  the ester glucuronide deriva- 
tive Va by condensation with methyl 2,3,4-tri-0- 
acetyl-l-broino-l-deoxy-~-~-glucuronate~ in acetone. 
Several exploratory attempts to convert Va into I1 
mere abortive. Nevertheless, the crystalline deriva- 
tive Va proved to be identical with a sample (Vb) pre- 
pared from the in vivo metabolite I1 by esterification 
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Experimental 
l-p-Chlorobenzoyl-5-hydroxy-2-methyl-3-indo~ylacetic Acid 

(IV).-Indomethacin (I, 10 g., 0.028 mole) was added t o  50 g.  of 
molten pyridine hydrochloride (Eastman, practical grade) under 
nitrogen at  180". The mixture was stirred a t  180" for 0.25 hr., 
cooled slightly, and poured into 200 g. of ice. The solid product 
was filtered, dried, and digested successively with 50 ml. of meth- 
ylene chloride and 150 ml. of ether. Recrystallization from ace- 
tone (75 m1.)-water (126 ml.) yielded 4.8 g. (50yo) of IV, m.p. 
208-210" dec. 

Anal .  Calcd. for C1SH&lK04: C, 62.89; H, 4.10; C1, 10.31. 
Found: C, 63.02; H, 4.40; C1, 10.32. 

Compound IV was compared with a sample of the metabolite2 
as shown in Table I. 

(Methyl 2' 3,'4'-Tri-O-acetyl-~-~-glucuronosyl)-l -p-chloro- 
benzoyl-5-methoxy-2-methyl-3-indolylacetate (V).  A. From 
Indomethacin (Va).-l-p-Chlorobensoyl-2-methyl-5-metht~xy-2- 
indolylacetic acid (5 g., 0.014 mole) was suspended in 16 ml. of 
anhydrous methanol, and 32.8 ml. of a solution of 0.427 N (0.014 
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