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TasBLE I

YieLps, Paysicar, AND ANALYTICAL DATa

o Mp. Recrystn

No. vield °C solvent®

9 70 77 P
10 41 105 E
11 48 144 E
12 79 157 E
13 78 134 E
14 72 147 E
15 87 145 E
16 87 195 E
17 76 132 E
18 29 120 E
19 62 190 E
20 46 91 E
21 65 270 M
22 90 266 M
23 48 283 M
24 77 262 M
25 83 272 M
26 96 267 M
27 67 279 M
28 68 265 M
29 53 248 M

@« P = petroleum ether (30-60°), E = EtOH, M = MeOH.
caled. 530.9; found, 50.4.
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X S COOC,H;
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9.X=Cl
NHR NHR
b ¢ X COOH
X N COOC.H; 5% EtOH x
N/ NaOH N/
X R
10 H 3F,CCH, 21
11 H 4-Cl-3-F,CC;H; 22
12 H 2-Cl-5-F;CCgH; 23
13 Cl CeH: 24
14 Cl 3F,CCH, 25
15 Cl 4-C1-3-F,CC.H; 26
16 Cl 2-Cl-5'F;CCH, 27
17 Cl 4-MeOCsH, 28
18 Cl 3-MeOC¢H,
19 Cl 3.4.5+(Me0),C:H;
20 Cl CH Z_Q 29

exhibited any significant diuretic activity in the dog at
the 5-mg/kg dose level,

Experimental Section®

Ethyl 4,6-dichloroquinoline-3-carboxylate (9) was prepared
from ethyl 6-chloro-4-hydroxy-3-quinolinecarboxylate by the
method of Kaslow and Clark.?

General Procedure for the Substituted Ethyl 4-Anilino-3-

(8) Yields, physical data, and analyses are listed in Table I. Melting
poilits were taken on a Mel-Tenyy apparatns und are uncorrected, Micro-
analyses were performed by Mr. L. M. Brancone and staff; where analyses
are indicated only by symbols of the elements, analytical results obtained
for those elements were within =£0.49 of the theoretical values.

Formula Analyses
CiHCLNO, C,H C,N
CieHisF3N.0, C,H, F,N
C1sHiCIF;N,0, C,H C,F N
C1eHiCIF; N0, C, H CLF N
CisHi;CIN, O, C H,C,N
C1sHuCIF3N,0, C, HC,F,N
CisH 1 CLEFN, O, C,H,CLF N
CisHi:CLFsN, O, C, H CLFEN
CpH1zCIN, O3 C, H,C,N
C1sH1:CIN,O; C, H,C,N
CaHa CIN,Os ¢, H,CL N
C17H1501N203 C, H, N, Ccr
C17H11F3N202 C, H, F, N
CiiH 1oCIF;N0, C, HCLF N
C17H1QCIF3N202‘H20 H, C s F, N: C¢
CisH 11 CINO, C, H,C,N
CrrH 1 CIF;N-0, - 0.5H,0 C,H,CLF N
CitHsCLF3N,0, H,F,N; C, Cl¢
CrHiCLEF:N;0, C,H, CLF N
CrH1;CIN,0; C, H,C,N
C1sH1 CIN,O; - 0.5H,0 H, N: C, Cl

5 Cl: caled, 10.7; found, 11.2. ¢ C: caled, 53.1; found. 33.8. ¢ C:
Cl: caled, 17.7; found 17.2. ¢C: ecaled, 57.8; found, 58.5.

(<1}

Cl: caled, 11.4; found, 11.9.

quinolinecarboxylates (10-20).—A mixture containing 0004
mole of an ethyl 4-chloro-3-quinolinecarboxylate and 0.006 mole
of the desired aniline was heated on the steam bath for 10 min.
Upon cooling, the mixture settled to a gum which solidified on
standing for 30 min. Dissolution of this in H,O and basification
with NH; yielded the product which was further purified by
crystallization (EtOH).

General Procedure for the Substituted 4-Anilino-3-quinoline-
carboxylic Acids (21-29).—To 20 ml of 59 NaOH in EtOH was
added 0.003 mole of the substituted ethyl 4-anilino-3-quinoline-
carboxylate. After stirring for 1 hr, HCl was bubbled through the
solution to pH 1. NaOAc was then added slowly to pH 3.
Upon filtering, the yellow precipitate was washed (EtOH, H.0).
The precipitate was then heated in H.O and the solution was
adjusted to pH 5. After washing (H,O), the product was dried
in vacuo. An analytical sample was prepared by crystallization
(MeOH).

Heterocyclic Substituted Ureas.
III. Immunosuppressive and

Antiviral 2-Pyrimidylureas
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Benzimidazole-,! benzothiazole-. and benzoxazole-
ureas? are potent immunosuppressives and are effective
against certain virus diseases in mice. We have
searched for other heterocyclic ureas that have these
biological properties. We report the synthesis and test-
ing of a series of 2-pyrimidylureas, certain members of
which have the desired biological properties (Table I).

(1) C. J. Paget, K. Kisner, R. 1. Stoue, and 1. C. DeLoug. J. Med.
Chem., 13. 1010 {1969).

(2) C. J. Paget, K. Kisner, R. L. Stone, and D. C. DeLong, thid., 12,
1016 (1969).
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Coc virns Dirug level (mg kg X 3)
[5Ds0. for fourfold or greater

No. R Mp. °C Pormnia wig ke irmmunoesuppression

1 3-CF;CeH, 223-224 CrpHoFN O 76 12,5

2 4-NQO,CeH, 268-270 CHN, 00 128 12,5

3 CSH;. 221-222 (_7\1 Iiuu\.d,) {2x NI

4 3;4'(‘1‘12(:6}-13 240-241 (,‘11}{3C12N4",)“ 20 S D

S 3-CHaceH4 187-18% Cllgf{1:N4() 128 Al

6 Z-VOQCGI‘L 264-265 Cuf‘l 9N5( )s S4 a0.0

7 CeHy 150-151 CHeNLO 128 100.0

S 4-CNC6}i4 273-274 (‘,‘1211 (\Na() L4 100 0

b 4-FC¢H, 244-245 CuHFNL O 104 0.0
10 2-FC6H4 218-219 (1111{5}“1\.4(,) 1o o o
Il 2,5-ClLyCell; 314-318 C HCLNLWO 22 1000
12 2-CH;CeHi 214-215 Crl:NO 11N 1001y
13 4-CH,.CeH,4 205 -206 (N0 2N Ton. o
14 1-(’10H7 24G--245 (,‘1,’,[‘1(2:\-4() N 100 .0
Ih 3-N0206114 259-261 (7111’11(&..,(':; sl 1000
16 2-CH;0CqH, 222-224 Ce N0 12N D0, 0
i 2-021150(}51‘14 24K--249 (0.13[{14:‘\74( )a RS 100.0
1IN 3-C1CsH, 231-232 CiHCINLO 26 100D
19 Azathioprine 128 100,10

«See ref 3. ® See ref 4,

Immunosuppressive activity has not, to our knowl-
edge, been reported for any pyrimidineureas. Buu-Hoi,
et al.,* huve reported the synthesis of 1,3-disubstituted
2-pyrimidylureas as potential antiinfluenza agents;
however, they report only in vitro antibacterial activity.
Some 1-[4-nitrophenyl-3-(2-pyrimidyl) Jureas have been
patented for the treatment of coceidiosis.*

Biological Testing.—The compounds were tested for
immunosuppression in the sheep erythrocyte assay in
mice and for antiviral activity against Coxsackie A21
virus infections in mice, as previously described.!

Discussion

This investigation, although limited mainly to
modification of the aryl substituents, emphasized that
the 2-pyrimidyl group is less effective than the 2-
aminobenzimidazole or 2-aminobenzothiazole!:? as a
basic nucleus for the desired activities. As immuro-
suppressants only compounds 1 and 2 (3-trifluoro-
methylphenyl and 4-nitrophenyl) are worthy of men-
tion. They both contain strong electron-withdrawing
groups on the aryl ring. The most potent antiviral
activity was found in compounds 4, 11, 15, 17, and 18,
the majority of which are chlorophenyl derivatives,
The potent antivirals were all very poor immuno-
suppressants, indieating two separate structure-activity
relationships.

Experimental Section®

The reactions were run in aprotic solvents in which both
starting materials were reasonably soluble. An example follows.

(3) Buu-Holi, D. Xuong, and V. 1. Suu, J. Chem. Soc., 2185 {1958).

(4) R. C. O’Neill and A. J. Basso, U. 8. Patent 2,762,742 (1956); Chem.
Abstr., 81, 5129 (1957).

() Melting points were taken on a Mel-Temp apparatus and are un-
corrected. Ir and nmr spectra were consistent for the proposed structures.
All compounds were analyzed for C, H, N and gave results within #0.49; of
the theoretical valile.

3-(1-Naphthyl)-1-(2-pyrimidinyl)urea.—A mixture of 2.87 g
(0.03 mole) of 2-aminopyrimidine and 5.6 g (0.03 mole) of 1-
naphthyl isocyanate was refinsed and stirred 8 hr in 150 ml of
tolnene. The cooled solution was filtered, and the solid dried,
mp 246-248°, yield 8.0 g. This material was one spot on silicu
gel tle in EtOAc and, therefore, was not further purified.

Acknowledgments.-—We would like to thank Messrs.
Linville Baker and Robert Wolfe for the biological
test results,
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We have investigated a number of l-substitated
aroylpiperidines (1) aud pyrrolidines (II). some of
which have shown potent CNS depressant activity.!

@—u )~<—\.\‘1('HJ),,.R
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Hn=1

As a part of a continuing study concerning the effects
of structural modifications on the activity of this novel
class of compounds, several l-carbamoyl analogs were
prepared. In the initiul pharmacological evaluation

i1y R. L, Duncan, Jr., . €, Helsley, W. J. Welstead, Jr., J. I, DaVauae,
W. If. Funderhurk, and C. D). Lunsford, J. Med. Chem., in press.



