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the solvem was removed inder reduced pressnve, and the prodneis
were reerystallized from the listed solvents.
1-Diphenylmethyl-4-sulfanilylpiperazine.—A 1mixture of 8.6 g
(0.037 mole? of p-acetaminobenzenesulfonyvt chloride, 10.7 ¢
)

(1.037 moler of 1+ diphenylmethy])piperazine hydrochloride, 7.
g (0.09 mole) of NaHCOy, 250 ml of ether, 30 ml of CHC;, plus
80 ml of 1.0 was vigoronsly agitated and refluxed for 1 hr.
The mixtire was chilled, and the precipitate wax collected and
lyvdrolyzed withons {nrther ptvification with 50 ml of concen-
trated HCL 150 ml of HaO, and 100 ml of E1OH by refluxing tor
45 min. - After chilling. a brownixh precipitate was discarded.
The filtrate, made alkaline and diztilled nnder reduced presstie,
vielded a light brewn =olid which wax partially purified by dis-
solving it with hear in 250 ml of dilme HCI containing charcoal.
The chilled filirate, made alkaline, vielded o white precipitate.
Table I give~ additional data.

N,N-Diethyl-1-(2-N,N-diethylaminoethyl )-4-piperazinecarbox-
amide Sulfate.—-The base carresponding to 7.0 g (0.041 wole) of
J-chlorotriethylamine hydrochloride was obtained by dissolving
the latrer in o mininotn amonnt of H.O, adding concenirated
NaOll, extracting rhe =olution =everal 1imes with ether, and
thoronghly  dryving the latter.  To ihix fillered =olution was
added 15.8 g(0.074 mole) of N, N-diethylcarbamoylpiperazine and
the mixture was heated on a water barh to remove the ether.
The residue, dissolved in toluene, was then refluxed for 1 hr.
The hydrochloride of Ny N-diethylearbamovipiperazine (10) ap-
peared on chilling.  The residtie ohtained after removing the
tolnene mnder reduced presstive was diz=olved in 100 wml of dry
aeetone and, while stirring, a chilled solntion of HaSO, in Mea(CO
wax added dropwise.  The ghimmy prodnel was subjected 10
preliminary purification by washing { Me.C'O, dry F.0) Table
I gives ndditional information.
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Reeently, u number of five-membered heteroeyelic
amines, including oxadiazole,* indazole,® isoxazole,*
and trinzole® ring =vstems, have been shown to pogsess
antimflammatory and analgetic properties.  We now
wish to report the synthesis and =ome preliminary
pharmacologienl results of 1 new series of substituted
2-aminvoxnzoles of general formula 1, some of which
show interesting analgetic and antiinflammatory
properties associated with a low acute and chronic
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1

toxicity.

Chemistry.—The new aminooxnzoles are listed in
Table I, together with their analytical and physical
data. Al the compounds have been prepared in good
yields by a conventional method, namely the reaction
between the known 2-chloro-4,5-diphenyloxazole and

(1) Tnstitute of Industrial Chemistry, University of Milan.

(2) (a) G. Palazzo, M. Tavella, G. Strani, and B. Silvestrini, J. Med.
Phurm. Chem., 4, 351 {1961); (1) B. Silvestrini and C. Pozzati, Arzneimittel-
Forseh., 12, 539 (1962); 13, 798 (1Y63).

(3) (a) G. Palazzo, G. Corsi. L. Baiocchi, and B. Silvestrini, J. Med.
Crem., 9, 38 (1966); (b) B. Silvestrini, A, Garau, C. Pozzati, and V. Cioli,
Arznetmittel-Forsch., 16, 59 (1966).

(4) H. Kanb. J. Adachi, R. Kido, and K. Hirose, J. Med., Chem., 10, 411
1987).

75) H. Laborit, C. G. Wermutt. B. Weber, R. M. Ornellas, and C. Baron,
Agrescologie, 8, 341 (1967).
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the appropriate amine or amina aleahal;  compound 7
has been synthetized also through the eyehization of
the N-desyl-N-diethylurea, casily abtained hy treating
desvl bramide with N.N-diethyvlurea,

Pharmacological Results.-—Somc of the results have
heen summuarized in Fable 1 Maoxt of the new oxazole
amines are characterized by a very low  toxierty,
Secandary amines ave practically: devoid of any anti-
inflammatory and analgetie aetivity, while most of
the tertiary amines and amino aleohols passess such
activities ta a degree, which competes favorably with
that of equal dases of phenvlbutazone and aminopyrine.
respectively, A noticeable exception is represented by
the piperidine derivative 9. which shows only a weak
antiinflammatory activity and ix practically devoid of
analgetic properties.

Among tertiary amines maximum aetivity has been
found with the pyrrolidine derivative (8), while m the
amino aleohol series the diethanolamine (18) und the
dit=opropanolumine (19) derivatives, respeetively, ap-
pear to boe the most active compounds. Tt ix interesting
ta note that among the diamino derivatives (20-27)
some =il retain the antiinflammutory activity, whieh ix
charactertztic af the above tertiary amines, while they
are all devoid af any analgetie prapertios.

The nmost interesting compound of the series apipeared
to be the diethanolaimine derivative 18, which has been
sclected for o more extensive pharmacological and
toxicological  evaluation.  Its  antiinflammatory  ac-
tivity was coufirmed by the results obtained in the in-
hibition of edema induced by dextran, formalin, and
seratoning in the first test, 400 mg- kg po of 18 praved
to be equipatent with an cqual dose of aminopyrine,
while in the two other tests 90 mg kg po showed the
same aetivity of an cqual dose of phenylbutazone,

In addition, in the range between 30-90 mg, kg po
18 wux equully active us phenyvlbutagzone in inhibiting
the cottan pellet induced granuloma.  In the range
between 300400 mg kg po. in the Randall and Se-
litto and in the tail pinching tests” the analgetie ac-
tivity of 18 practically equalled the respanse obtained
with the sume dose of aminopyrine, while in the phenyl-
quinone writhing test? 18 appeared to be less nctive than
aminopyrine itself.  In view af its interesting pharma-
cologieal aetivities, and low aeute and chronie toxicity,
18 hax been selected for clinical trial.

None af the campounds lizted in Tuble T showed
antipyretic activity,

Experimental Section

All melting points were taken on a W. Biichi melting point
apparatus and are tincorrected. Where analyses are indicated
only by symbols of the elements analytical results obtained for
those elements were within £0.4¢7 of the theoretical valtiex.

Synthesis. General Method for the 2-Amino-4,5-diphenyl-
oxazoles.—The reactions between 2-chloro-4,5-diphenyloxazoles®
and the various amines were carried out in boiling CsHs using a
3-mole excess of the basic compound. The reactions with low-
boiling amines were carried out in a sealed tube; in the case of
amino aleohols, EtOH was nsed as the solvent. The reaction
time was usually 4-6 hr. The final reaction mixture was treated

(6) L. 0. Randall and J. J. Selitto, Arck. Iat, Pharmucodyn, Ther., 111,
409 (1957).

(7) C. Bianchi and J. Franceschini, Brit. J. Pharmacol., 9, 280 (1954).

(8) E. Siegmund, R. Cudmus, and G. T, P*roc. Soc. Fzp. Biol. Med., 95,
729 (1957).

(9) R. Gompper and I'. Iiffenberger. Chem. Ber., 92, 1928 (1959).
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Toxicity
Recrystn Yield, MLD (mice), Anptiinflam Analgetic
No. R Formula® Mp. °C solvent® A mg kg po® act. (rat)®  act. (mice)?
1 NHCH; CisH1ON, 167-168 A 67 >3000 0.85 0
2 NHC.H; CizH1:ON, 144-146 A 71 >3000 0 0
3 NHCH(CH;), CisHisON,-H,0 135-137 C 78 >4000 0 0.50
4 NH(CH,);CH; C1sH50N, 91-93 A 81 4000 0 0
3 NH-cyelohexyl CyH22ON, 133-134 A 80 3000 0 0
6 N(CHjs), 1 H1sON, 77-79 C 57 750 0.67 1.20
7 N(C,H; ) C)yHyON,-HCI 117-118 A 55 >5000 0.80 0.39
8 NC' C1,HisON, 121-122 A 76 >4000 1 0.57
9 N ) C20H20ON, 140-141 A 86 2500 0.50 0
/N
10 N 0 CivHi50, N, 122-124 A 75 2000 1.10 0.30
11 NHCH,CH.OH C1:H150:N; 106-108 C 64 1000 0.70 0.71
12 NHCH,CH,CH,OH CisHis0:N, 132-134 A 66 >2000 0.60 0.80
13 NHCH,CHOHCH; C1sH100:N,-HCI 174-175 D 61 800 0.50 0.60
14 NCHgCHzOH CisHisO,N, 99-100 A i 900 0.68 0
CH;
15 ITICHQCHQOH C13H00,N, 55-57 A 53 1600 0.74 1.04
CQH;;
16 NCH,CH,0OH CaHO5N, 76-77 C 78 >2000 0.70 0.80
f
CH,CH,CH,CH,
17 NCH,CH,0H CaH30:N, 70-72 C 57 >2000 0.80 1.10
f
C(CHs)s
18 N(CH,CH,0OH), C1eH2O3N, - H 0 96-98 A 70 2300 1.15 1.00
19 N(CH,CHOHCH;), CaH:O;N, 139-140 A 64 2000 0.90 1.20
20 NHCH,CH,N(CHj), Ci1sHuON; 84-85 B 62 400 0.70 Ce.
21 NHCH,CH,N (C;H;), CaHpON; 83-84 B 48 >3000 0 0
22 NH(CH;):N(CH;), Cs0H;0N; 92-93 B 81 1000 0.90 0
23 NH(CH;);N(C.H;), C,2Hy:ON, 100-101 B 70 400 0.80 S
/N
24 N NH CioH,3ON; 115-116 C 66 350 0.64
ox N - - - -
25 N NCH, C, Hzlol\a 85-86 B 67 850 1.10 0
\ 7\ . -
26 N__NcoocH, CasHa;0: N, 97-98 A 7 4000 0 0.20
/N .
27 N NCHCH.OH CaH,0,N; - HCI 273-274 D 64 700 0.40 0.80

© A = EtOH 959, B = hexane, C = ether—petroleum ether (bp 30-60°), D = absolute EtOH-ether.

® Minimum lethal dose.

¢ The figures represent the activity potency observed after administration of 100 mg/kg po of substance, the auntiinflammatory activity

of 100 mg/kg po of phenylbutazone being arbitrarily assumed as equal to 1.

4 The figures represent the activity potency observed after

administration of 300 mg/kg po of substance, the analgetic activity of an equal dose of aminopyrine being arbitrarily assumed as equal

to 1. ¢ All compounds were analyzed for C, H, N,

with H,O, the CsHs layer was dried, and after elimination of the
solvent a solid residue was usually obtained, which was directly
crystallized from a suitable solvent (see Table I). When EtOH
was used as the reaction solvent, erystalline materials could often
be obtained simply by dilution with H:O. When the products
failed to crystallize, crystalline hydrochlorides were easily
obtained. A few of the 2-substituted aminooxazoles gave crystals
containing 1 mole of H,0, which could be removed by heating
in vacuo. Dry crystals of 18 rapidly acquired 1 mole of H;O on
standing.

2-Diethylamino-4,5-diphenyloxazole.—A solution of 41.3 g
(0.15 mole) of desyl bromide and 70 g (0.6 mole) of N,N-diethyl-
urea in 150 ml of DMF was heated on a water bath under stirring
for 2 days. After removal of the solvent at reduced pressure, the
residue was treated with 150 ml of 105, NaOH solution and
repeatedly extracted with ether. The dried ethereal layers left
an oily residue, which was taken into 70 ml of warm EtOH;
by cooling, the aleoholic solution gave 22.4 g of the title compound,
crystals with mp 74-75°.

Pharmacological Procedures.—The acute toxicity was de-
termined in groups of five mice treated orally with increasing
doses of each compound, suspended in 5% gum arabic. All
the animals were observed for 5 days. Minimum lethal dose
was recorded.

Antiinflammatory activity was tested primarily with the
carrageenin test.!® Grotips of ten Wistar rats (150-170 g) were

treated orally with the compounds to be tested, suspended in 3
ml of 39 gum arabic. One hour later the edema was produced
by injection of 0.1 ml of 19 carrageenin in saline into the plantar
sirface of the hind paw of each rat. The foot volume was
measured pletysmographically immediately after the injection
and 3 hr later. The per cent volume was obtained from the
formula: 9% edema = (V. — V)100,/V,, where Vi, is the mean
volume of the hind paw before, and V. after, the carrageenin
injection. Antiinflammatory effect was expressed as ¢ inhibitiou
of edema = (E. — E\)100/E., where E, iz the per ceut edema in
the control animals and E. in the treated animals. The com-
pounds were tested at a dose of 100 mg/kg po i1 comparison with
the same dose of phenylbutazone.

Aunalgetic activity was determined by the hot plate test,
using mice weighing 18-22 g. The analgetic activity was evalu-
ated on the basis of the percentage of animals which showed an
increase in the reaction time recorded before and after treatment.,
The compounds were administrated orally in 5% gum arabic to
groups of ten mice and the activity was compared with that ob-
tained with an equal dose of aminopyrine.

(10) C. A. Winter, E. A, Risley, and G. W. Nuss, Proc. Soc. Erp. Biol.
Med., 111, 544 (1962).

(11) G. Woolfe and A. D. MacDonald, J. Pkarmacol. Exp. Ther., 80, 300
(1944),



