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TABLE I 
N-[4-(SUBSTITUTED P Y R I M I D I N Y L ) ] . ~ N T H R . ~ ~ I L I C  ACIDS 

COOH 

No. Ri 

1 H  
2 CHI 
3 H  
4 I3 
3 H 
6 C1 
7 H  
8 H 

9 II 
10 H 
11 II 
12 Br 
13 Br 
14 H 

htiinflam act., 
70 inhib 

Crystn of edemah 
R8 nip,  O C  solvents” Formula .1nal>ses Yeast Kaolin 

CII, 263-266 A C13H13N3Oz.HC1.0.25H,O C, H, C1, N 0 0 
CHI >300 B C14HiSN3Oz HC1 C, II, c1, s 0 0 
C6& 
CH3 264-268 B-C CisHijN3C)z. HC1 C , H , C l , N  2W 14 
CH3 2 12-2 13 D-B CizHioClNaO, C,H,Cl,Pu’ 0 .i7c 
CHI 263-266 dec D-E C ~ ~ H I Z C ~ N ~ O Z  C , H , C l , N  13 I!) 
NHz 298-299e’f CizHizN4Oz c, HJ 13d 0 
NHCHzCHz 229-230 dec B-F CISHZSNLOL.ZHC~.HLO C, H, N;  Clg 0 0 

I 
(CzHshN 

SCHa ‘221-225 B-E CuH13N,OzS C, HJ N1 0 0 
SCIL 212-214 D-B-E Ci8HijN3OiS C, H, N, S 0 0 
SCHB 234-237 D-B C13H12BrX~O# C , H , B r , N , S  0 0 
SCH3 256-258 L)-E CisHi4BrNjOiS C, H, Br, N, S 10 0 

240-243 A-B Ci8HiaN30i.HCl.II~0 C, €1, C1, S 3 0 ~  24d 

SCHI 252-257 dec L)-B-E CIZHIZX~O~S cJ H J  N, 0 13 

CC13 253-256 dec B-G C ~ ~ H I O C ~ ~ N ~ O Z  C,H,Cl ,N 0 2 3 c  

.\nalgetic 
act. 

in mice 
(oral) 
EDW, 
m d k g  

> 100 
> 100 
> 100 
>100 
> 100 
> 100 
> 100 

‘30 

> 100 
> 100 
> 100 
> 100 
> 100 
> 100 

A = 0.5 N HCl, B = EtOH, C = EtzO, D = DMF, E = HzO, F = EtOAc, G = JleCS. * Dusage of all compounds was 300 
J Lit.7~ mg/kg orally. c p < 0.001. 

mp 286’. C1: calcd, 12.77; found, 13.34. 
d p < 0.05. e The compound wab recrystallized from 3 X HCl and then treated with NaOH. 

TABLE I1 
x- [2-(sL H S T I T U T E D  P Y R I M I D I N Y L ) ]  .1NTHlE INILIC $CIDS 

Crkstn 
RI RZ nip ,  oc solventsa N O .  

1 .i €I CIl3 236-237 5 11-B 
16 c1 CH, 223-22.i I1 -B 
17 H C d f ,  238-241 dec D-B 
18 H OH 248-230 dec I1 
I!) H N(CzII,), 229-232 dec I1 

See corresponding footnotes ill Table I. C: calcd, 56.22; 
found, 59.22. 

writhing test for analgesia thc most potent substances 
were 8, 15, and 19, all with ED50 values of 85-90 mg/kg. 
The corresponding value for acetylsalicylic acid is 50- 
100 mg/kg. 

In  order to obtain a rough, qualitative measure of 
absorption, the urine of the orally dosed animals was 
routinely tested by thin layer chromatography for 
excretion products originating from the test compounds. 
Positive indication of some degree of absorption was 
found for all compounds, except 7, 10, and 13. 

From this study it appears that the exchange of the 
0-xylyl moiety in mefenamic acid with heteroaromatic 
rings significantly lowers the antiinflammatory activity. 

Experimental Section13J4 

Starting Materials.-The chloropyrimidines were either ob- 
tained from commercial sources or prepared after known pro- 
cedures.16 4-Chloro-2-(2-diethyla11iiiioethyla11iino)-6-n~ethylpy- 

Analgetic 
act. in 

% inhib of edemab EDso, 
Formula hnalyses Yeast Kaolin mg/kg 

C1aHiaN30z C, H, N 36c 41c 5.5 

.hti inflam act., mice (oral) 

CiaHizClNaO2 H, C1; CJd Ne 0 0 > 100 
CisHijN30z C, H, N 0 0 > 100 
CizHiiN30~ H, N; C’ $1 0 > 100 
CisHzoNaO~ C, H, N 0 12 85 

found, 57.17. 0 N:  calcd, 15.13; foillid, 15.68. f C: calcd, 58.77; 

rimidine,16 4-chloro-2-methylthio-6-phenylpyrimidine,17 2,4-di- 
chlor0-6-diethylarnino-s-triaxine,~~ 2-chloro4,6-bis(diethyla- 
mino)-s-triazine, 18 and 5-chloro-3-methyl[1,2,4] thiadiazolelg were 
prepared according to previously reported methods. 

N-Heteroaromatic Anthranilic Acids (1-13, 15-17, 22, and 24). 
-A mixture of 0.1 mole of the appropriate chloro heterocycle, 
0.1 mole of anthranilic acid, 10 ml of concentrated HCl, and 100 

(13) All melting points are corrected and were determined in a capillary 
tube. Microanalyses were carried ou t  by Mr. P. Hansen, Microanalytic 
Department, The University of Copenhagen, Copenhagen, Denmark. 

(14) Where analyses are indicated only by symbols of the elements or 
functions, analytical results obtained for those elements or functions were 
within *0.4y0 of the theoretical values. 

(15) D. J. Brown, “The Pyrimidines,” A. Weissberger, Ed., John Wiley 
and Sons Inc., New York, N. Y., 1962. 

(16) F. H. S. Curd, M. I. Davis, E. C. Owen, F. L. Rose, and G. A. P. 
Tuey. J. Chem. Soe., 373 (1946). 

(17) B. Camerino, G. Palamidessi, and R. Sciaky, Qazz. Chim. Ital., 90, 
1821 (1960). 

(18) J. T .  Thurston, J. R. Dudley, D. W. Kaiser, I. Hechenbleikner, F. C. 
Schaefer, and D. Holm-Hansen, J .  Ana. Chem. Soc., ‘73, 2983 (1951). 

(19) J. Goerdeler, H. Groschopp, and U. Sommerlad, Chem. Ber., 90, 
184 (1967). 



No. 

2( 

HI I ,  

> .;00" 

( , I I ,  N, ('1 24' I )  >JIKt 



g (0.31 mole) of MeI. The solutioii wab left for 24 hr a t  room 
temperature and then concentrated to one-third the original 
volume. A solution of 41.2 g (0.30 mole) of anthranilic acid in 
600 ml of EtOH was added. After reflux for 7 hr the precipitate 
(13.8 g, 207,, mp 192-196') was collected. The filtrate was 
concentrated and a further crop of 11.8 g (17%) was obtained. 
The product was recrystallized from DMF-EtOH-H20. 
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Ever since the introduction of aspirin into medicine 
in 1899, molecular modifications have been prepared in 
the hope of improving either the pharmacological or 
physical properties of the drug. It is of interest that 
the first higher homolog, o-acetoxyphenylacetic acid 
(I), has not been successfully synthesized thus far. 

Bauer and Lasala' attempted the preparation but did 
not indicate the nature of the experiments. They did, 
however, prepare P-(0-acetoxyphenyl) propionic acid 
(11) and reported analgetic properties in rats (by the 
D'Amour and Smith method) and in rheumatic pa- 
tients. It is now found, using the bradykinin-induced 
writhing test (in mice), that I1 shows no significant 
analgetic activity. The unsaturated analogs of 11, 
trans-o-acetoxyphenylcinnamic (IIIa) and cis-o-ace- 

toxyphenylcinnamic acid (IIIb) were also screened for 
analgetic action. IIIa showed no significant activity; 

Tanm 1 
INHIBIT~ON OF WRITHING 

Dose, 160. writhing/ 
Colnpd mg/kg no. tested 

Aspirin 125 11/20 

IIIa 143.7<5 17/20 
IIIb 143.75 13/20 
lcz Tragacanth (coritrol) 10 1111 74/80 

I 135 28/30 
I1 14.5 48/59 

% inhib 
of writhing 

4 5 

19 
15 
35 

6.5 

7 . 5  

(1) C .  I V .  Uauer and S. F. Lasala, J .  A m .  Phurm. Asaoc., Sci. Ed., 49, 48 
( IUt iU).  

IIIb, however, did, on the basis of the limited testing, 
show some activity (see Table I). 

In  view of the above it was therefore of interest to 
prepare I and determine its analgetic activity. Pfeiffer 
and E n d e d  had also unsuccessfully attempted to pre- 
pare I. Their treatment of o-hydroxyphenylacetic 
acid (IV) with acetyl chloride and pyridine resulted in 
benzo-2(3H)-furanone. Acetylation of IV with acetic 
anhydride and sodium acetate gave o-acetoxyphenyl- 
acetic acid anhydride (V); saponification of V with 
bicarbonate solution led to the rearranged 2-methyl-3- 
coumarincarboxylic acid (VI). Treatment of IV with 
acetic anhydride and pyridine gave VI directly. 

Since direct acylation apparently was impossible it 
\\-as decided to block the carboxyl group, acylate the 
phenolic function, and subsequently remove the block. 
&Butyl (0-hydroxypheny1)acetate (VII) was prepared 
but could not be acetylated; there resulted either re- 
covery of starting material or decomposition. Benzyl 
(0-hydroxypheny1)acetate (VIII) was then synthesized 
by transesterification of the methyl ester. Acetylation 
with acetic anhydride catalyzed by sulfuric acid or pyri- 
dine readily yielded benzyl (0-acetoxyphenyl) acetate 
(X). Reductive debenzylation of I X  then afforded I. 

Experimental Section 

All melt,ing point's and boiling point's are uncorrected. YIelt~ing 
points were determined on a Fisher-Johns apparatus. Ir spectra 
were obt,ained from KBr pellets with a Perkin-Elmer Xodel 337 
instrument. Elemental analyses and analgetic testing were 
done by Smith Kline and French Laboratories. Where analyses 
are indicated only by symbols of the elements or functions, 
analytical results obtained for those element,s or functions were 
within +0.4$, of the theoretical values. 

o-Coumaric acid was prepared in 75-807, yield from coumarin 
by treatment wit'h aqueous NaOH and yellow HgO by the pro- 
cedure of Seshardi and Rao.3 Acetylation according to Schultzl 
afforded IIIa  in 967, yield. Reduction of I I Ia  according to 
Bauer and Lasala' gave I1 in 79% yield. The preparation of 
I I Ib  was accomplished iri 47.57, yield according t,o St,oermer 
and Ladewigs by saponification of coumarin with NaOH followed 
by acet'ylation of the sodium salt of coumarinic acid (not, isolated) 
in t,he cold. 

t-Butyl (0-Hydroxypheny1)acetate (VII).-A mixture of 76 g 
(0.5 mole) of IV,6 84 g (1.5 moles) of isobutylene (liquefied in 
Dry Ice), and 4 ml of (98%) was shaken in aParrhydro- 
genator a t  room temperature for 7 hr. After pouring the mixture 
into a suspension of 100 g of KHCO,, 200 ml of H10, and 250 g 
of ice, extracting with et,her, and drying (Na2S04), there was 
obtained, on removal of solvent, 33.0 g (31.85%) of VII :  bp 
110-115O ( 2  mm); n Z o D  1.6140; dZ424 1.0787; molecular refrac- 
tivity (calcd, 32.33); FeC13 test (phenolic OH), negative; ir 
spectrum, as expected. 

Thus, solution in an 
equivalent volume of aqueous NaOH followed by treatment with 
AQO in the cold resulted in recovery of starting material. Treat- 
ment with AcpO and NaOAc a t  reflux afforded a product,, mp 
115-118', identified as V.2 Reaction with AcOH and p-toluene- 
sulfonyl chloride in the presence of pyridine at  0" gave an in- 
tractable dark oil. 

Benzyl (0-Hydroxypheny1)acetate (VIII).-Methyl (o-hydruxy- 
pheny1)acetate ( IX) was prepared in 96% yields by refluxing IV 
in excess anhydrous MeOH wit'h HC1 gas or p-t,oluenesulfonic 
acid, mp 69-71' (lit.' mp 73'). A mixture of 61.6 g (0.372 mole) 
of I X  and 1.50 ml of freshly distilled benzyl alcohol, in which 

Attempted acetylations of VI1 failed. 

(2) P. Pfeiffer and E. Enders, Chem. Ber. ,  84, 247 (1951). 
(3) T. S. Seshardi and P. S. Rao, Proc. Indian Acad. Sci., .?A, 293 (1936). 
(4) H. W. Sehulta, J .  Pharm. Sci., 63, 503 (1963). 
( 5 )  R. Stoerrner and €3. Ladewig, Chem. Ber., 44, 651 (1911). 
(6) Obtained from K and K Laboratories, Plainview. N. Y. 
(7)  "Dictionary of Organic Compounds," 4 th  ed, Oxford University 

I'ress, New Turk, N. Y., 1968. 


