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Derivatives of 2-Aminooxazoles Showing Antiinflammatory Activity 
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Some amides and ureas derived from 2-aminooxaxoles were synthesized and found to be active in reducing 
carrageenin-induced edema. In general, unsubstituted oxazoles were more active than oxazoles substituted in 
the 4 and .i positions. A series of oxazolo[3,2-a]-s-triazine-5,7-diones, examples of a new ring system, were 
also prepared from 2-aminooxazoles, and some of these compounds showed activity in the carrageenin edema 
test, Structure-activity relationships are discussed, and further biological effects are mentioned in the text,. 

The search for nonsteroidal antiinflammatory agents 
has covered a wide range of chemical structures in- 
cluding derivatives of many heterocyclic ring systems.' 
Recently, there haye been reports of oxazole derivatives 
showing antiinflammatory a ~ t i v i t y , ~ ~ ~  and these papers 
have prompted us to record our own work in this 
field. During the course of our investigation into 
the synthesis and properties of 2-aminooxazoles certain 
amides n ere prepared for biological screening. Some 
of these compounds were found to possess activity in 
the carrageenin-induced edema test, and the work was, 
therefore, extended to include the synthesis of ureas 
and also some examples of the novel bicyclic system 
oxazolo [3,2-a]-s-triazine-ti,7-dione. Some members of 
these two series also showed activity in the carrageenin 
test. 

Chemistry.-The starting materials for the in- 
vestigation n-ere 2-aminooxazoles. 2-Aminooxazole4 
and its 4-Ph, 4,5-Ph2, and 4,5-lIe2j derivatives were 
prepared by reported procedures. I n  order to  extend 
the range of possible derivatives, some novel 2-amino- 
oxazoles n ere also prepared. 2-Amino-4-trifluoro- 
methyloxazole was obtained by the reaction between 
bromotrifluoroacetone6 and urea. 

2-Amino-4-ethoxycarbonyloxazole was similarly pre- 
pared by treatment of ethyl bromopyruvate with urea. 
I n  both of these compounds the KH2 was weakly 
basic, especially the CF, derivative, whose HC1 salt 
dissociated rapidly when left exposed to the atmosphere. 
2-Aminooxazole-4-carboxamide n.as prepared by treat- 
ment of the ethoxycarbonyl compound with KH40H. 
Attempts to prepare 2-amino-4-hydroxymethyloxazole 
by reduction of the ethoxycarbonyl compound with 
LAH under a variety of conditions failed. The oxazole 

ring was cleaved by this reagent. 2-Amino-4-methyl- 
oxazole was made in high yield by the reaction between 
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hydroxyacetone and cyanamide. Attempts to prepare 
this compound from bromoacetone and urea failed. 

In  order to prepare the acetamides (1 + 8) various 
acetylating procedures were necessary. The more re- 
active aminooxazoles, the 4-Me and 4,5-I\Ie2 derivatives 
were readily acetylated by mixing with excess AczO. 
The 4-Ph and 4,5-Ph2 compounds were acetylated by 
heating them under reflux with AczO for 3 hr. The 
latter compound gave the unexpected diacetyl deriva- 
tive as the main product. The monoacetyl product 
was obtained by treating 2-amino-4,5-diphenyloxazole 
with AcCl in pyridine. The unreactive 2-amino-4- 

AcC1-pyridine 
O0 

NHCOCHj 

trifluoromethyloxazole was a more difficult case, and 
it was necessary to heat the compound with AczO 
for 27 hr to obtain the acetamide. 

The ureas (9 + 25) were all prepared by the reaction 
of an aminooxazole with an isocyanate in P h N e  as 
solvent. Anhyd reagents were necessary, otherwise 
symmetrical ureas were formed as by-products by 
hydrolysis of the isocyanate. These symmetrical 
ureas, if formed, proved to be very difficult to separate 
from the desired oxazole ureas. 

When 2-aminooxazoles are heated under reflux with 3 
moles of an aryl isocyanate in pyridine, oxazolo [3,2-a]- 
s-triazine-5,7-diones are formed. This reaction is similar 
to  that reported for 2-aminothia~oles.~ The bicyclic 
system can also be formed by treatment of the oxazole 
acetamide or the oxazole urea with 2 moles of an isocya- 
nate under the same reaction conditions. Use of the oxa- 
zole acetamide as starting material is preferable, as the 
by-products formed in this reaction are acetanilides. 
The other 2 methods give symmetrical ureas as by- 
products, and these can be difficult to separate from 
the products. This reaction does not work with alkyl 
isocyanates. The chemistry of the oxazolo [3,2-a]-s-tri- 
azine-5,7-dione system was not thoroughly investigated, 
but some preliminary experiments indicated that it was 
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Experimental Section'O 
Synthesis of Some Novel 2-Aminooxazoles. 2-Amino-4- 

methyloxazo1e.-A mixture of cj-ariamide (21  g, 0.3 mole) aiid 
hydroxj-acetone (37 g, 0.5 mole) i r i  1 1 2 0  (10  nil) \vas warmed 
gently t o  40", xheii  n vigorous reaction hegaii. The temp of the 
reaction was kept between 40 arid 50" liy cooliiig. The  reaciioii 
was complete after alxjiir 3 niiii, <he so111 77-as theii coolcd t o  20", 
aiid its pH war adjii-led to 10 by add11 of aq KROIT. The mist 
was extd with Et20 (3 X SO nil) arid, after removal (Jf the colveiit, 
the residue was distd in vacuo to give a colorless oil; yield 31.9 g 

bp 79-Xl" ( 2  mm); TZ*'D 1.49s. d n a i .  (C4FT,N20) 

2-Amino-4-trifluoromethyloxazole.-B~o~iotrifli1oroacet oiie6 
(21.c) g,  0.12 mole) aiid urea (2R.h g, 0.45 mole) were dirsolved i i i  

tert-BuOI1 (250 nil) aiid the iolii xah heated iiiider reffirs for i 
hr. After cooliiig, the solvent waa evapd, leaviiig a solid ma>..-. 
Estii v i th  hot pe t i  ether ( 5  X 100 nil) aiid evapii of l h e  esls gave 
n white solid; yield 13.7 g (595;); nip 100-102". Ali ia i .  (CdFT3- 

2-Amino-4-ethoxycarbonyloxazole~HC1.--Ethyl bromopyru- 
vate (Xl .7  g, 0.306 mole) and iirea (27.6 g, 0.46 mole) i i i  EtOII 
(220 nil) xere heated iiiider refliis for 24 hr. The iiiist was 
evapd to give ari oil. IT20 (20 ml) was added aiid the pII of the 
mist adjiisled to  10 1i:- the addii of aq SaOIT. The mist TWS 

extd with E t20  14 X 100 ml), aiid the est \vas treated with ethereal 
HC1. The white ppt n-as collected by filtration; yield lJ.4 g 
( 2 6 5 ) ;  mn 13:3-13.>". .-lnal. 1C,H8S20s.HC1) C. 3 ;  IT: calcd, 

F,S?O) C, H,  S, F. 

3ArNCO 
pyridine 

2 A r X O  
pyridine 
reflux + 

SHCOCH, 

2ArXCO 
pyridine 

reflux 
NHCONH Ar 

0 

fairly stable to acid and base, but u-as fragmented \\hen 
hydrogenated (H?/Pt). 

Biological Results.-The LDso's and antiinflani- 
matory effects of the compounds are listed in Table I. 
The amides (1 -+ 7) showed reasonable activity in the 
carrageenin test,s but no clear structure-activity 
relationship emerged. Compds 2 and 3, chosen as 
representatives of this class, w r e  tested against 
adjuvant-induced arthritis,$ but gave poor results in 
this t'est. Most of the amides caused \real< to moderate 
CNS depression in mice rvhen high doses were given. 
Compds 3 and 6 \\-ere effective a t  50 nigjkg orally, 
The ureas derived from 2-aminooxazole (9 -+ 19) Ti-ere 
mure active in the carrageenin test than the ureas 
from 2-amino-4,S-diphenyloxazole (20, 21 22) or 2- 
amino-4,5-dimethyloxazole (23, 24, 25). Compds 9 
and 13 1%-ere further tested against adjuvant-iiiduced 
arthritis, 9 \vas inactive in this test but 13, in :in om1 
dose of 50 mg/kg daily for 16 days, improved the 
mobility of the joints. >lost of the ureas produced 
C S S  depression a t  subtoxic doses in mice. Sedation 
arid analgesia were noted for some of t'he compounds 
( e . ( / . ,  23). 

The only bicyclic compounds shoiving appreciable 
activity in the carrageenin test Ji-ere 28 and 29, in 
which the 3 and 4 position of the ring system n-ere 
unsubstituted. The corresponding 3,4-diphenyl de- 
rivatives 33 arid 34 \\-ere inactive. Compds 28 and 
29 were tested against adjuvant-induced arthritis, 29 
n-as inactive but 28 gave :I considerably moderated 
swelling in both primary and secondary phases of the 
reaction. Kone of the bicyclic compounds exhibited 
significant CKS effects. 

Winter,  E. .<. Risley, and  G. IT - .  Iiiuss, P r o c .  Sac. Exp. B i d .  .Ifad., 
111, 644(1962). The suppression of carrageenin edema by reference drugs 
varies in different experiments, bu t  in the  present s tudy,  the effect  produced 
by phenylbutazone was: 2 X 100 mglkg,  50-63%: 2 X 50 mg/kg, 3540%: 
2 X 25 mg/kg, 2 5 - 3 5 x .  

(0) B. €3. iYewbould, Brit. J .  Phnrmacol., 21, 127 (1963). 

4.7: foullci, 5.2. 
2-Aminooxazole-4-carboxamide. -2--Aiiiiiio-4-ethtis~(~a~~o1i\-l- 

osazole.IICl (2.3 g, 0.013 mole) was dissolved i i i  a mist of EtOH 
(20 nil) and XTIIOII (50 ml, sp gr 0.W). The mixt was left for G 
days a t  20" after which i t  lva5 coiicd to dryiie 
leer>-itd txice from aq EtOIT: yield 1.2 g ( 7 3  
dec. Anal .  (C4T€J,02) C, IT, S .  

Synthesis of Compounds in Table I. A .  2-Acetamido-4- 
methyloxazole (l).-2-hniiilo-4-methylosa~iJle (14.7 g, 0.1*5 mole) 
1va5 di,-olved i i i  A r 2 0  (20 nil) a1 25'. The temp quickly robe l o  
i.) aiid tho mist v a s  theii left at lab temp for 3 hi.. Evnpii of 
1 he solve111 2 ' ~ i  i aci io gave ail oil which rapid]>- crystd. Rec 
from Et0.4~ gave 15.1 g ( 7 2 7 , )  of piire 1: mp 127-12s'. 

B. 2-Acetamido-4-phenyloxazole (3).-2--Axiiirio-4-phcii~l- 
osazole ( '2 .3  g ,  0.0144 mole) T\-X< disolved iir  A c 2 0  (30 ml), aiid 
the mist  ah heated iiiider refhis for 3 hr. Removal of ;\c20 ljy 
evapii gave the p r d i i c i ,  which iva- re d twice from Cc'lt: 
yield 2.0h g ( 6 i r ; ) :  nip 113-114". 

C. 2-Acetamido-4,5-diphenyloxazole (4).-2-.41iiiii(i-~,,i-~i- 
.6 g, 0.1 mole) \vas dissolved iii a mist of pyri- 

diiie (200 1111) aiid 1 1  .kfter cooliiig to O o ,  AcCl 
(S.6,; g, 0.11 niole) w a ~  added. The mist was Ztirred for 4. hr,  
after 7%-hich iime the temp r o s ~  t o  25', aiid theii poured uii to ice. 
E s t i i  lvith EtOAkc (100 nil) aiid coiicii of the org layer gave the 

miii CTICI, gave 12..7 g 

xazole (6).-2-.iiiiiii+4- 
trifliioroniethylosnzole ( 2 . 5  g,  0.0164 mole) ~ v a i  d i - d v e d  i i i  

- 4 ~ ~ 0  (30  ml), the mist. \\-as kept, at 100" for 24 hr : t i id  theii heated 
iiiider reflLis for 4 hi,.  Evapii of the A4cu0 in ~ ' a c u o  gave ai1 oil 
77-hich cry.std -vc-heii tiitiirated vAth light petr ether ( I  1111). 

Recrptii from C'HC13-petrol gave piire 6 as  white < 
1.0 g (SIC;): m p  123'. 

E. 2-Acetamido-4-ethoxycarbonyloxazole (7).-2--kriiiiio-4- 
etliosycarhoiiylorazole.€TCi (11.75 g, 0.061 mole) >\-a> disiolved 
i i i  pyridiiie (50 ml). arid - 4 . ~ ~ 0  (30  ml)  wa. added. The mist  as 
left at 20' for :: clays niid then coiicd in m c u o .  The ~ o l i d  reniaiii- 
iiig ~va': recryrtd from EtO.lc: yield 7.0 g ( .535;),  ivhitr i 
nip 1.70-132". 

F. 2-Acetamidooxazole-4-carboxamide (8).--2-Xcelaniido-.2- 
ethos~-carhoiiylosazoIe .0 g,  0.01.7 mole) was dissolved iir 
NH,OH (20 Inl, sp gr 0 . After about 1.5 miii, a white crystal- 
h i e  ppt formed and thiq was collected after cooling the reactioii 
mixt to 0" for a fen- niiii: yield 1.2 g (47c;);  mp 212-22'2' 
dec. 

G. l-Ethyl-3-(2-oxazolyI)urea (9).-2-Ainiiioox:izole (3.36 g, 
0.04 mole) aiid ethyl isocyariate (2.S4 g, 0.04 mole) were heated 

- - 0  

0 (100 nil). 

(10) \\-l.ere anal>-ses are indicated onlj- I jy symbol? of tile elements, anal.  
resrilts oI,tiI for those elements ne re  n.itIiin 3~0.45; of t he  tlieor values. Tile 
structures uf all no\-rl componnds nere  confirmed b y  ir and nmr spectroscopy. 
Nelting 1)oints arc, uncorrected and ve re  measured on a l iof lpr  microscope 
hot stage. 
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TABLE I 

No. 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Ra R 
Yield, 

Method % Mp, ' C  Formula 

H H 
CH3 H 
H H 
CsH6 H 
CsHs COCHs 
H H 
H H 
H H 

A 72 
A 50 
B 67 
c 45 
B 25 
D 31 
E 58 
F 47 

127-128 
128-129 
113-1 14 
178-180 
82-84 

123 
150-152 
212-222 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 

59 
35 
37 
66 
30 
69 
53 
46 
29 
58 
65 
25 
72 
63 
29 
20 
27 

163-165 
145-146 
139-140 
130-131 
163-165 
170-172 
162-163 
169-1 70 
238 
165-166 
257-259 
181-182 
211-213 
205-207 
167-168 
164-165 
190-191 

Oxazolo [ 3,2-a] -s-triazine-5,7-diones 

CEH5 
2-ClCsH4 
3-CICsH4 
4-ClCsH4 
4-N0&sH4 
1-Naphthyl 
2-ClCeH4 
3-ClCsH4 
4-CICeH4 
4-NOzCsH4 

H 87 
I 32 
I 46 
I 44 
I 49 
I 42 
I 38 
I 25 
I 43 
I 75 

240-242 
177-178 
206-208 
235-237 
238-242 
252-253 
245-246 
228-230 
224-225 
243-245 

1600 >800 
1600 800 
800 500 

1000 800 
1600 400 
400 400 

>1600 >800 
>1600 >SO0 

400 300 
80 0 300 
800 600 
500 250 
-500 2.50 

>1600 400 
1000 400 

>1600 300 
>1600 >800 

1000 300 
>1600 >800 
>1600 >800 
>I600 >800 
>I600 >800 
>1600 >800 
>1600 >800 
>1600 >800 

>1600 
1000 
1600 

>1600 
>1600 
>1600 
>I600 
>1600 
>I600 
>I600 

>800 
800 

>so0 
>800 
>goo 
>800 
>800 
>800 
>800 
>SO0 

Reduc- 
tionb of 
edema 

30 
66 
42 

6 
21 
69 
22 
0 

44 t 
27 

0 
30 t 
48 t 
30 
54 
38 
0 

13 
0 
0 

26 
9 
3 

18 
17 

16 
0 

48 
38 
0 
0 
0 

14 
0 
0 

a The approximate LDbo by both oral and ip routes was determined in mice and expressed as mg/kg. * The drug was administered 
orally in 1 ml of 0.5% carboxymethylcellulose. one dose a t  3 hr and one dose at 0.5 hr prior to the subcutaneous injection of carrageenin. 
I n  those cases marked by a dagger doses were 2 x 50 mg/kg, in all other cases, 2 x 100 mg/kg. The vol of the feet was measured 2.5 
hr after the carrageenin injection and the response expressed as the per cent by which the swelling in the treated animals differed from 
the controls. C: calcd, 54.25; found, 53.75. d H :  calcd, 3.40; found, 3.82. 

under reflux in PhMe (30 ml) for 2 hr. The mixt was treated with 
charcoal and concd to give a white solid which was purified by 
recrystn from PhMe; yield 3.66 g (59%); mp 163-165". 

H. 6-Phenyloxazolo[3,2-a] -s-triazine-5,7-dione (26).-2- 
Aminooxazole (1.68 g, 0.02 mole) and phenyl isocyanate (8.4 g, 
0.07 mole) were heated under reflux in pyridine (12 ml) for 6 hr. 
Evapn in vacuo gave a brown solid which was dissolved in EtOH 
(300 ml) and treated with charcoal. The soln was concd to 100 
ml and cooled. The pptd crystals were collected by filtration and 
recrystd from EtOH; yield 4.0 g (87y0); mp 240-242'. 

I. 6-(m-Chlorophenyl)oxazolo [3,2-a]-s-triazine-5,7-dione (28). 
-2-Acetamidooxazole (3.78 g, 0.03 mole) and m-chlorophenyl 

isocyanate (9.2 g, 0.06 mole) were heated under reflux in pyridine 
(15. ml) for 6 hr. Evaporation in oacuo gave a dark brown solid 
which was recrystd twice from EtOH; yield 3.6 g (46'%) of white 
crystals; mp 206-208'. 
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