HOS NOoTE=

membrane elicited by postganglionic <timulation scein
then to be due not ouly to a moderate inhibition at the
level of the gauglionie synapses but also to a relaxing
effect directly exerted by the injected substances on the
=mooth muscular fibers of the vasceulw walls and nicti-
tating meinbrane.

Substituted Heteroaromatic Anthranilic Acids

with Antiinflammatory Aetivity

IS Faven, J. Wens, avp T Natvia
Kesewrch Diviston, Dharmacia A8, Copenhagen-Yanlose, Doowrk

Recerved November A0, 14967

The pronounced pharmacological activities of  N-
(2,3-dimethylphenylDanthranilic acid (mefenamic acid)!
and  of other substituted anthranilic acids™* have
stimulated other workers to prepare and  evaluate
numerous analogs of this class of compounds for their
analgetic and  antiinflammatory  properties.  Sutton
and Birniet described the synthiesis of  1-carboxy-S-
trifluoromethylphenothiazine, an active trieyelic sulfur
annlog of N-(3-trifluoromethylphenyl)anthranilic acid
(Aufenamic acid). Recently, series of anilinopyridine-
arboxylic acids® and 4-anilinopyrimidine-3-carboxylic
acids® have becen prepared, and significant antiinflain-
meatory activity has heen established for several meni-
bers of ench group of compounds.

These results suggest that the antleanilyl ving of
mefenamic acld may be subjected to  considerable
manipulation without =eviously affecting the activity.
We wish to report the synthesis and pharmacology of
novel anthranilic  aecids  containing  heteroaromatic
N-substituents.  Only o few compounds of this type
have previously been reported in the literature.”

Chemistry.-—The majority of the compounds listed
in Tables I-11I were prepared by the reaction of ap-
propriately substituted chloro heteroeyeles with -
thranilic neid i hydrochlorie neid i a manmer similar
to that ¢cmployed by Banks for ihe preparation of N-
(substituted pyrimidinyDauilines.  Alternatively, sih-
stituted  methylthio hetcroeyeles were  treated  with
aunthranilic acid i alkaline solution (18, Table I, wud
23, Table 111,

N-[5-(4- Carboxy - 2.6-dihy droxy pyrinidinyl) janthea-
ilic acid (20) was prepared under Ullmann conditions
from o-bromobenzoic acid and S-amino-4-carboxy-2,06-
dihydroxy pyrinidine,

th Co V. Wipder, J. Wax, L. Seocd, R, AL Seberrer, 150 M. Junes, and
F. W, 8kort, J. Pharmacol. Fxptl. Therap., 138, 105 (1862).

() CL ¥V, Windee, J. Wax, P Serrano, . ML Jones, and M. Lo McebPhee,
rthritia Rhieswonal,, 6, 36 (1963).

G3) CUVL Winder, J. Wax, and M. Welford, J. Pharmaca. Eeptl, Theeap.,
148, 122 (1955).

1) . AL Satton and J. ML Birnde, J. Med. Chene., 9, 835 (1965).

() (a) 1. Bvans, K. S, Hattwood, (. 11, Cashin, and 1. Jackson, #nd.,
10, 128 (1067): (b) Socidté Anonyme Laboratories U.12.8.\., Belgian Patent
157,266 (1965).

) 'L Juby and T W, Lhadyma, J. Med. Chem., 10, 954 (1967).

(Tt () C. K. Bauks, J. Am. Chem, Sove., 66, 1131 (1944): (1) D. ML Jesty
avd AL AL Gaoblbers, J. Chem. Noe., 1097 (1957); ) M. Yanai aned 0 Koya-
tshi. Nippou Kagakw Znsshi, 80, 1181 (1959); () 1. Uelda nnd L L Fox,
Joo Med, Chem., 6, 607 (196:5); (@) G, N, Malpatra and M. K. Rowt. J.
Tadian Chem. Soe., 30, 398 (1953); 31, i3 (19541 34, 633 (1957): fs
L KL Pajariand M, K. Roat, ddd., 31, 257 (1050, (2) M. IX. Roug, stid., 33,
Tl ESGL,

() C. N Danks, J. L Chene Soe., 66, LE2T (19 L1
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When 2-chiloro-4-diethylamino-6-methylpyrvimidine
and antheanilic acid were heated in dilute HCI, the dilvy-
drochilovideof thie anilinium saltof 19 was ixolated i 4597
vicld,  Under the influence of the d-diethylamino <ub-
stitnent of the pyrinidine ring, extensive deearboxyln-
tion of the untluanilic neid had ocemrred.  This effect
wirs ot observed during the preparation of the related s-
teinzine derivatives under the same conditions,

With {ew exeeptions the intermediate clidoro- and
wethyltlio Lieteroeyceles sre known compounds.  The
preparntion of the new compounds of this type by
establizhed procedures ix deseribed in the Experimentsal
Scetion. N convenient nnd  efficient method for the
synthesis of S-chdoropyeimidiues was developed.  5-
Clloro-2,6-dimethyl-4-hiydroxypyrimidine - had — previ-
ously been prepared by the condensation of acctanddine
andothyl  a-chloroncetoncetate,  We  obtained  the
cotponnd in high yield by direet cldorination of 2,0-
dinuethyl-4-hiydroxypyrimidine with aqueons  sodinm
Lpochdorite.  5-Cllore-4,6-dimethyl-2- hydroxy pyrim-
idine wax prepared by the saine method, which ap-
pears generally applicable to hvdroxypyrimicines.

Biological Activity. —T'Lc compounds were sercened
far thewr antunflammatory and analgetic activity by
the following procedures: yeast edema test in mice,
kaoline edema test i rats,*t aud by a1 modified mouse-
writhing test. t?

Groups ol ten white male NMRI mice were dosed
orally 30 min prior to the injection of 0.02 ml of o 29
suxpoension of bakers yenst into the plantar surface of
the left Tund paw of cacle andmal,  After 3 ha the mean
per cent weight erease of the inflamed paws was
compared with that obtained in the control group, and
the vesults are expressed as per cent inhibition.

The kaoline cdema was induced hy injection of 0.1 1l
ol a1 1077 =u=peusion of kaolin into the left hind paw of
gronps of ten nede Wistar rats immediately after the
orab adindnistrndon of the test compound.  The degree
of =welling wis mensured voluinetrieally 5 hr later and
the vesults are expressced ax per cent inthibition of swelling
colupared to the control group, A fixed oral dose of
300 g, kg was cnaployed in these two procedures.

Tu the weithing test for analgesia groups of five male
NMRI mce were ijected mtraperitoneally witl 0.2 nid
of 1 0.75¢ aqueons acctic acid solution aud the writh-
imgs lor the whole group were counted during the fol-
lowing 20 min. A fixed oral dose of 100 mg/kg of the
test. compottird wax giver 1 e prior to the experiment
and the reduction i writhings was recorded as per cent
inlubition compared with the countrol group. I the
fixed dose resulted i more than 50%; inhibition, lower
doses were tested, and T D valites were caleulated.,

[ the yeast edens procedure the corpounds 3, 4, 6,
7. 15, 21, and 22 showed activities ranging from 12
36C¢ inhibition,  Similae effeets could be obtained with
50--200 g kg of ncetylsalicylic acid, while a dose of 20
g,/ ke of mefennmice acid resulted v 25%, iuhibition.
The compounds 3. 5, 14, 15, and 24 caused inhibition of
the kaolin edema ranging from 23--57%; corresponding
to the results obtained with 10-50 mg/kg of phenyl-
butazone or 25 100 g/ kg of mefenamic acid,  In the

bl ove Meyer, Chene Zodle ) TT, 902 (1906).

S10F 0 Weds, Med. Exptl., 8, 1 (1963).

Ty b Leoreny, ek Fepll. Pathal, Pharmared., 241, 516 (1961).

21t 0L 1 Collier, V. R Hamsnpond, 8. Horwoeod-Barret, wel €
sehpeider, Vatwre, 204, 1316 (1964),
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TapLe I
N-[4-(SuBsTITUTED PYRIMIDINYL)] ANTHRANILIC ACIDS
COOH R,
NE— N
NN
I
Analgetic
act.
Antiinflam act., in mice
% inhib (oral)
Crystn of edema? EDs,
No. R Ra Rs Mp, °C solvents* Forinula Analyses Yeast Kaolin mg/kg
1 H CH, CH; 263-266 A C:H1:N:0.-HCL-0.25H,0 C,H,C], N 0 0 >100
2 CH; CH; CH, >300 B C1sH;sN;0,- HCI C,HC,N 0 0 >100
3 H CH; CsHs 240-243 A-B CisHi:N;0,- HCL- H,O C HC,N 30¢ 244 >100
4 H CsH; CH; 264-268 B-C C13H1;N;0,-HCL C,H,C,N 284 14 >100
5 H Cl CH, 212-213 D-B C12H(CIN;0, C,HC,N 0 H7e >100
[§] Cl CH; CH, 263-266 dec D-E C13H,CIN;0, C,HC,N 13 19 >100
7 H CH; NH, 298-299¢./ CuH,N4O, C,HN 134 0 >100
8 H CH, NHCHZ(IZ‘HQ 229-230 dec B-F CisHy: N0, - 2HCL- H,O C, H,N;Cls 0 0 90
(CoH;)N
9 H NH, SCH; 252-257 dec D-B-E  CHpN.OS C,H N,S 0 13 >100
10 H CH; SCH; 221-225 B-E Ci13H13N;0,8 C, H, N, S 0 0 >100
11 H CeH; SCH; 212-214 D-B-E CiHi:N;0,.8 C,HN,8 0 0 >100
12 Br CH, SCH; 234-237 D-B Ci1sHp:BrN;0.8 C,H,Br,N,S 0 0 >100
13 BI‘ CsH5 SCH3 256—258 D—E ClsH“Bl'NaOzS C, H, BI‘, N, S 10 0 >100
14 H CH: CCl 253-256 dec B-G C13HoClN;0, C,H,C,N 0 23¢ >100
A = 053N HC, B = EtOH, C = Et;0, D = DMF, E = H,0, F = EtOA¢, G = MeCN. ! Dusage of all compounds was 300
mg/kg orally, ¢p < 0.001. 9 p < 0.05. ¢ The compound was recrystallized from 3 ¥ HCl and then treated with NaOH. 7 Lit.™
mp 286°. ¢ Cl: caled, 12.77; found, 13.34.
TasLe II
N-[2-(SuBsTITUTED PYRIMIDINYL)| ANTHRANILIC ACIDS
COOH CH,
N
NE—/ YR,
N—
R,
Analgetic
act. in
Antiinflam act., inice (oral)
Crystn % inhib of edema® EDsq,
No. R Re Mp, °C solvents® Formula Analyses Yeast Kaolin mg/kg
15 H Cl, 236-237.5 D-B C1sHisN;O, C,H, N 36¢ 41¢ 85
16 Cl CH;, 223-225 D-B C13Hi:CIN;0, H, Cl; C,¢ N 0 0 >100
17 H CeH; 238-241 dec D-B CisHi;:N;O, C,H, N 0 0 >100
18 H OH 248-250 dec D C1HuN;O3 H, N; C/ o] 0 >100
19 31 N(CZII\)>_| 229-232 dec D C15H20N40z C, H, N 0 12 85

o= See corresponding footiotes in Table L.
found, 59.22.

4 C: caled, 56.22;

writhing test for analgesia the most potent substances
were 8, 15, and 19, all with EDs 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 Section!3.14

Starting Materials.—The chloropyrimidines were either ob-~
tained from commercial sources or prepared after known pro-
cedures.’s  4-Chloro-2-(2-diethylaininoethylantino)-6-nethylpy-

found, 57.17.

e N: caled, 15.13; found, 15.68. 7 C: caled, 38.77;

rimidine,® 4-chloro-2-methylthio-6-phenylpyrimidine,!* 2,4-di-
chloro-6-diethylamino-s-triazine, 8 2-chloro~4,6-bis(diethyla-
mino)-s-triazine, 8 and 5-chloro-3-methyl{1,2,4|thiadiazole!? 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 out 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 =£0.49% 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, 8. Curd, M. I. Davis, E. C. Owen, F. L. Rose, and G. A. P.
Tuey, J. Chem. Soc., 373 (1946).

(17) B. Camerino, G. Palamidessi, and R. Sciaky, Gazz. 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. Am. Chem. Soc., T8, 2983 (1951).

(19) J. Goerdeler, H. Groschopp., and U. Sommerlad, Chem. Ber., 90,
184 (1957).
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Tanue 111
MiscerntaNesors N-HErEroAROM A v ANTHIAN LLIC AcTos

COOH
Cryscn
No. R Mp, °C solvents"
Ho
-
20 _}-0” >5004
donit
. NCCH,
,\—*‘(_
21 —¢ N [N 188 13
=
{(“;
N
A
0 %\__ N [88-205 dec 13-C:
RENTOT
N )
2 — j (80193 dee D-B-12
O CH,
N— ,
24 —~ T 203-205 dec D-B-
S=N
“h Seo corvespounding footnotes in Table I, 7 p < 0.05.

aud precipitated with acid. ¢ p < 0.01.

ol O was vetluxed for 2-4 he, Toonest eases (he compannds
precipitited upon cooling. Otherwise the reaction mixture was
evapornted to dryness, The products were recrystallized from
the =olvents indicated i the Tables I-IIT.
4-Hydroxy-6-methyl-2-trichloromethylpyrimidine.—A mixrure
of G7.1 g (0.416 mwle) of trichloroacetamidine?® and 34.1 g
(0,416 1ole) of ethyl acetoacetate was left at room temperature
far 24 hy. The erystals formed were dissolved 1 a hot mixture
of 300 ml of 3 8 HCI and 100 ml of KEtOII. The solution was
rupidly cooled; yield of erude product, 49.8 g (339(), mp 103~
112°0 The erude produet was nsed in the next step without
firther purifientian. When thie produet was veerystallized twice
from clilaroform—petrolennt ether (hp 50-45°) and washed with
cald 5V TICL e analytically pure sample was obtained, mp 177-
tro°. Anal. (Cell:CLNG) C, I, N, CL
N-|4-(6-Methyl-2-trichloromethylpyrimidinyl)|anthranilic
Acid (14).~A mixture of 29.0 g (0.128 mole) of crude 4-hydroxy-
G-ethyl-2-(richloromethylpyrinidine and 120 1wl of POCly was
refinxed for 20 min.  Excess POCI; wax removed in vacuo and
the residae was poured on ice. The precipitate was collected
and washed (11.0).  The crnde 4-chloro-6-methyl-2-trichloro-
wethy lpyrinnidine (1903 g, 0.0783 mole, mp 58-61°), anthranilic
acid (10.8 g, 0.0787 wole), and 75 ml of K601 were refluxed far
10 e "The precipitate (1002 g, 2500, mp 248-233° dec) was re-
crystallized from ELOH-MeCN.
53-Chloro-2,6-dimethyl-4-hydroxypyrimidine.—-"1'v a solitiap
af 7.7 g (0.234 mole) of 2,6-dimethyl-6-hydroxypyrimidiuet®
i 200 ml of I1,O was added 450 ml of 159 aqueous NaOCI.
After Lhr at room temperature the white precipitate was collected.
The filCrnte was coucentrated to one-thivd of its volume and a
further erop of produet was obtained.  The cambined crops were
dissalved in hot 3 .V AcOM.  Ou cooling the pure compotmnd
precipitated: yield 33.2 g (90U, mp 191-195°, 1it.* 191°),  Anal.
(CITCINLO) CL.
5-Chloro-4,6-dimethyl-2-hydroxypyrimidine.—4,6-Dimethyl-2-
hyvdraxypyrintidine hydrochloride®® (20.0 g, 0.125 mole) wax
treated with 320 ml of 174, aqueous NaOCl yielding 13.4 g
(68%), mp 2138-242° dec; after two recrystallizations from H,0,
mp 241-245° dee.  Anal. (CsH:CIN,O) C, H, N, CL
2,5-Dichloro-4,6-dimethylpyrimidine.-—3-Chloro-4,6-dimethyl-
2-hydroxypyrimidine (27.0 g, 0.170 mole) wax refluxed with 60
wl of POCL; and 20 wl of diethylaniline; yield 26.5 g (889.),

20) H. Schroeder and C. CGrendmann, J. Am. Chem. Sue., T8, 2450
[SHBTIN

NH—R
Nadgelie
et in
Antiintlam act., mice (uraly
Ue inhib of edema” 1D,
Tonualn Analyses Yeast INaolin g kg
(_‘|3“5|N:5()g ( s “, N ( (] > 100
Cral gCIN D, ¢, 11, N, Cl 12 0 >100

Crsl L NeOu- HCH , H, N, Cl RET il > 100
(7101131\'2()3.\' ( y “, N, ol {1 () > 100
Cil N3O ¢, H, N, S 0 2N > 100

' The =oditnn salt was recrystallized fran 1£6O011-1540, dissolved in 110,

mp a5-56°; after ane rvecerystallization from 254 15tO11, wp
03-64°.  Anal. (CiIClN2) C, H, N, Cl.

N-|2-(4-Hydroxy-6-methylpyrimidinyl )} anthranilic Acid (18).
--A nixture of 13.0 g (0.096 mole) of 4-hydroxy-6-methyl-2-
wethylthiopyrimidine, ¥ 13.2 g (0.096 mole) of anthranilie acid,
D.1 g (0.048 mole) of Niut,COy, nnd 150 ml of T1,O was heated ta
reflix for 20 hr. EtOI (75 ml) was added until a clear solitian
was obtatned.  After cooling, the precipitate (40.2 g, 82¢,) was
collected and dissolved in 300 ml of 1.V NaOH and 300 ml of
1stOH.  The solution was treated with charcoal aud acidified.
The precipitate was receystallized Hrom DMEF.

N-{2-(4-Diethylamino-6-methylpyrimidinyl)|anthranilic Acid
(19).—When 2-chliaro-4-diethylamino-6-methylpyrintidinet ad
anthranilic acid were treated in dilute IICH according to the getternl
procedure the produet vbtained wis shown to be the dihydrochlo-
tide of the antlinhum salt of 19, mp 226-230°.  Anal. (CisHaNaOs-
CelTNIL-21ICL) C, H, N, Cl. This compaund wax dissolved
it 2 N NaOH, und the soluntion was washed with ether and
netttralized with 3 V HCL. The precipitate (19) was vécrystallized
frow DME.

N-[5-(4-Carboxy-2,6-dihydroxypyrimidinyl)}anthranilic Acid
(20).~-A mixthre of 16.0 g (0.0935 male) of 5-amino-4-carboxy-
2,6-dihydroxypyrimidine, 5 188 ¢ (0.0935 mole) of o-bronn,-
beuzoie acid, 2.0 g of freshly reduced Cn powder in 125 ml of
150, and 12.4 g (0.0935 mole) of KoCO; was refluxed for 14 he.
The retction mixture was fitered and the filtrate was acidified
with HCL. The precipitate (23.6 g, 87%;) was dissolved in aqueots
NaHCO; aud the solution was saturated with NaCl. The
precipitated sodium salt of 20 wax recrystallized twice from H.O-
EtOH and thea dissolved it HzO. The solution was acidified
with HCl and pure 20 precipitated.

N-[2-(4-Chloro-6-diethylamino-s-triazinyl)|anthranilic Acid
(21)—To a solution of 12.7 g (0.0923 mole) of anthranilic neid
md 4.9 g (0.0463 wole) of NapCO; in 125 ml of HyO was
added a solution of 20.4 g (0.0925 mole) of 2,4-dichloro-(-
diethylamino-s-triazine® i 25 ml of EtOH. The tewmperature
was kept at 40-45° for 6 hr.  After cooling, the precipitate (20.8
g, 70, mp 182-184°) was colected and recrystallized from
EtOH.

N-{2-(4-Ox0-2-thiazolinyl)}anthranilic Acid (23)—Tu i xalu-
tion of 40.0 g (0.30 mwole) of rhodanine?! and 12.0 g (.30 1nole)
nf NaOTT in 575 1l of MeOH and 145 ml of 11L,O was added 44.0

(21) I, Redemanvn, R. N, teke, and G. AL AMles, “Organic Synbleses,'”
Cotl. Vob, FII, John Wilsy and Scus, Tue, New York, N, Y., 1955, 1 763,
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g (0.31 mole) of Mel. The solution was left for 24 hr at 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 refiux for 7 hr the precipitate
(13.8 g, 209;, mp 192-196°) was collected. The filtrate was
concentrated and a further crop of 11.8 g (179%) was obtained.
The product was reerystallized from DMF-EtOH-H,0.
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o-Acetoxyphenylacetic Acid, an Aspirin Homolog
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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.

CH,COOH
OCOCH,

I

Bauer and Lasala! attempted the preparation but did
not indicate the nature of the experiments. They did,
however, prepare B-(o-acetoxyphenyl)propionic acid
(II) 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 II shows no significant
analgetic activity. The unsaturated analogs of II,
trans-o-acetoxyphenyicinnamic (IIIa) and cis-0-ace-

CH=CHCOOH
COCH,
11

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

TasLe I
INHIBITION OF WRITHING
Dose, No. writhing/ 9 inhib
Compd mg/kg no. tested of writhing
Aspirin 123 11/20 45
I 135 28/30 6.5
II 145 48/59 19
IIla 143.75 17/20 15
IIIb 143.75 13/20 33
19, Tragacauth (control) 10 mul 74/80 7.5

(1) C. W. Bauer and E. F. Lasala, J. Am. Pharm. Assoc., Sci. Ed., 49, 48
(1960).
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IITh, however, did, on the basis of the limited testing,
show some activity (see TableI).

In view of the above it was therefore of interest to
prepare I and determine its analgetic activity. Pfeiffer
and Enders? had also unsuccessfully attempted to pre-
pare 1. 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
was decided to block the carboxyl group, acylate the
phenolie function, and subsequently remove the block.
t-Butyl (o-hydroxyphenyl)acetate (VII) was prepared
but could not be acetylated; there resulted either re-
covery of starting material or decomposition. Benzyl
(o-hydroxyphenyl)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 (o-acetoxyphenyl)acetate
(X). Reductive debenzylation of IX then afforded I.

Experimental Section

All melting points and boiling points are unicorrected. Melting
points were determined on a Fisher-Johns apparatus. Ir spectra
were obtained from KBr pellets with a Perkin-Elmer Model 337
instrument. Elemental analyses and analgetic testing were
done by Smith Kline and French Laboratories. Where analyses
are indicated only by symbols of the elemeitts or functions,
analytical results obtained for those elements or functions were
within +0.49; of the theoretical values.

o-Coumaric acid was prepared in 75-809, vield from coumarin
by treatment with aqueous NaOH and yellow HgO by the pro-
cedure of Seshardi and Rao.? Acetylationr according to Schultz?
afforded IIla in 969, yield. Reduction of Illa according to
Bauer and Lasala! gave II in 799, yield. The preparation of
IITb was accomplished in 47.539, yield according to Stoermer
and Ladewig?® by sapouification of coumariu with NaOH followed
by acetylation of the sodium salt of coumarinic acid (not isolated)
in the cold.

{-Butyl (o-Hydroxyphenyl)acetate (VII).—A mixture of 76 g
(0.5 mole) of IV 84 g (1.5 moles) of isobutylene (liquefied in
Dry Ice), and 4 ml of H,80, (989;) was shaken in a Parr hydro-
genator at room temperature for 7 hr. After pouring the mixture
into a suspension of 100 g of KHCO;, 200 ml of H,0, and 230 g
of ice, extracting with ether, and drying (Na,S0,), there was
obtained, on removal of solvent, 33.0 g (31.89;) of VII: bp
110-115° (2 mm); n¥®p 1.5140; d?%, 1.0787;, molecular refrac-
tivity (caled, 32.33): FeCly test (pheunolic OH), mnegative; ir
spectrum, as expected.

Attempted acetylations of VII failed. Thus, solution in an
equivalent volume of aqueous NaOH followed by treatment with
Ac0 in the cold resulted in recovery of starting material. Treat-
ment with Ac,0 and NaOAc at reflux afforded a product, mp
115-118°, identified as V.? Reaction with AcOH and p-toluene-
sulfonyl chloride in the presence of pyridine at 0° gave an in-
tractable dark oil.

Benzy| (o-Hydroxyphenyl)acetate (VIII).—Methyl (o-hydroxy-
phenyl)acetate (IX) was prepared in 969, yields by refluxing IV
in excess anhydrous MeOH with HCIl gas or p-toluenesulfonic
acid, mp 69-71° (lit.” mp 73°). A mixture of 61.6 g (0.372 mole)
of IX and 130 ml of freshly distilled benzyl aleohol, in which
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