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membrane elicited by postgunglionie stimulation seem
then to be due not only to a moderate inhibition at the
level of the ganglionie synapses but also to o relaxing
offect directly exerted by the injected substances on the
smooth muscular fibers of the vaseular walls and nicti-
tating membrane.
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The pronounced pharmacological activities of N-
(2,3-dimethylphenyl)anthranilie acid (mefenamie acid)!
and of other substituted anthranilic acids®*® have
stimulated other workers to prepare and evaluate
numerous atalogs of this cluss of compounds for their
analgetic and antiinflammatory properties.  Sutton
and Birnie* described the synthesis of 1-carboxy-S-
trifluoromethylphenothiazine, an active tricyelie sulfur
analog of N-(3-trifluoromethylphenyl)anthranilie acid
(flufenamic acid). Recently, series of anilinopyridine-
arboxylic acids® and d-anilinopyrimidine-3-carboxylic
acids® have becn prepared, and significant antiinflamn-
matory activity has been established for several mem-
bers of each group of compounds.

These results suggest that the anthranilyl ring of
mefenamic acid may be subjected to  counsiderable
manipulation without seriously uffecting the activity.
We wish to report the synthesis and pharmacology of
novel anthranilic acids containing heteroaromatic
N-substituents.  Ounly a few compounds of this type
have previously been reported in the literature.?

Chemistry.-—The majority of the compounds listed
in Tables I-I1I were prepared by the reaction of ap-
proprintely substituted chloro heterocyeles with an-
thranilic acid in hydrochlorie acid it @ manner similar
to that employed by Banks* for the preparation of N-
(substituted pyrimidinyl)anilines.  Alternatively, sub-
stituted methylthio heteroeyeles were treated with
anthranilic acid in alkaline solution (18, Table II. and
23, Table 111).

N-[3-(4- Carboxy - 2,6-dihydroxy pyrimidinyl) Janthra-
nilic acid (20) was prepared under Ullmann conditions
from o-bromobenzoic acid and S-amino-t-carboxy-2,6-
dihydroxypyrimidine,

(1) C. V. Winder, J. Wax, L. Scotti, R. AL Scherrer, K. M. Jones, and
. W. Short, J. Pharmacol. Exptl. Therap., 138, 405 (1962).

{2) C. V., Winder, J. Wax, B. Serrano, 2. M. Jones, and M. 1. McPhee,
Arthrites Rhcewmat,, 6, 36 (1963),

3 O V. Winder, J. Wax, and M., Welford, J. Pharmacal. Faeptl, Therap.,
148, 122 (1965).

1)y 13, ML Sutton and J. 11 Birnie, J. Med. Chem., 9, 835 (1966).

(3) () D. Evans, K. S, Hallwood, C. H, Cashin, and . Jackson, ihid.,
10, 128 (1967); (b) Société Anonyme Laboratories U.P.S.A,, Belgian Patent.
657,206 (1965).

(6) P Juby and T W, Hudywma, J. Wed. Chem., 10, 954 (1967).

(1) (a) C. K. Banks, J. Am. Chem. Soc., 66, 1131 (1944); (1) D. M., Besly
and AL AL Goldberg, J. Chem. Noe., 4997 (19573 (e) M. Yanai and T. Kura-
ishi, Nippon Kagalw Zasshi, 80, 1181 «1059); (1) 1" Ueda and J. J. Fox,
J. Med, Chem., 8, 697 (1963); (e} G. N. Muahapatra and M. K. Rout. J.
Twdian Chem. Soc., 830, 398 (1953); 31, 033 (1054); 34, 653 (1957 ify
H. K. Pujari and M. K. Rout, thid., 81, 257 (1951); (g) M. IX. Rout, ibid., 38,
TUG (1036),

(%) . I Banks, J.o A Chene Sore. 66, 1127 (1Y 1.
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When 2-chloro-4-diethylamino-6-methylpyrimidine
and anthranilic acid were heated in dilute HCI, the dihy-
drochlorideo! the anilinium salt.of 19 was isolated in 4547
vield.  Under the influence of the 4-diethylamino sub-
stituent of the pyrimidine ring, extensive decarboxyla-
tion ol the anthranilie acid had occurred.  This effeet
was not observed during the preparation of the related s-
triazine derivatives under the same conditions.

With few exeeptions the intermediate chloro- and
methylthio heteroeyeles are known compounds,  The
preparation of the uew compounds of this type by
extablished proeedures is deseribed in the Ixperimental
Section. A\ convenient and efficient method for the
svhihesis of S-chloropyrimidines was developed.  5-
Chloro-2,6-dimethyl-4-hydroxypyrimidine  had  previ-
ously been prepared by the condensation of uectumidine
and  ethyl  a-chloroncetoacetate.”  We obtained the
compound in high yield by dircet ehlorinution of 2,6-
dimethyl-4-hydroxypyrimidine with aqueous sodium
hypochlorite.  3-Chloro-4,6-dimethyl-2- hydroxypyrin-
idine wus prepared by the same method, which ap-
pears geuerally applicable to hydroxypyrimidines.

Biological Activity. - The compounds were sereencd
for their antiinflammatory and analgetic activity by
the following procedures: yeast edema test in mice,™
kaolin edema test in rats,” and by a modified mouse-
writhing test?

Groups of ten white male NMRI mice were dosed
orally 30 min prior to the injeetion of 0.02 ml of a 29
<u=pension of bakers yeast into the plantar surface of
the Tert hind paw of cach animal.  After 3 hr the mean
per cent weight inerease of the inflamed paws was
compared with that obtained in the eontrol group, and
the vesults are expressed as per cent inhibition.

The kaolin edemu was induced by injection of 0.1 ml
of a 1077 suspension of kaolin into the left hind paw of
groups of ten male Wistar rats immediately after the
oral administration of the test compound.  The degree
of swelling was measured volumetrically 5 hr later and
the results are expressed as per cent inhibition of swelling
compared to the control group, A fixed oral dose of
300 myg, kg wax cmployed in these two procedures.

I the writhing test for analgesia groups of five male
NAMRI mice were injected intraperitoneally with 0.2 mi
of 1 0.75; aqueous aectie acid solution and the writh-
ing= for the whole group were counted during the fol-
lowing 20 min. A fixed oral dose of 100 mg/kg of the
test compound wis given 1 hr prior to the experiment
and the reduction in writhings was recorded as per cent
inhibition compared with the eontrol group. If the
fixed dose resulted in more than 409 inhibition, lower
doses were tested, and 15D values were caleulated.

In the yeast edema procedure the compounds 3, 4, 6,
7. 15, 21. and 22 showed activities ranging from 12
36¢, mhibition.  Similar effeets could be obtained with
50-200 mg kg of acetylsalieylic acid, while a dose of 20
mg/ kg of mefenamic acid resulted in 239 inhibition.
The compounds 3, 5, 14, 15, und 24 caused inhibition of
the kaolin edema ranging from 23--579 corresponding
to the results obtained with 10-50 mg/kg of phenyl-
butazone or 23 100 mg/kg of mefenamic acid. In the

i Love Meyer, Chens Zentr, TT, 9342 {1906,

103 J. Wels, Med. Eeptl., 8, 1 (1963).

113 by Loreny, dreh. Beptl. Pathol. Pharmacol., 241, 510 (1961).

12y 1L 0. 10 Collier, A R. Hammond, 3. Horwood-DBarret, and ¢
Sehneider, Nature, 204, 1516 (1964,
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TaBLE I
N-[4-(SUBSTITUTED PYRIMIDINYL)]ANTHRANILIC ACIDS
COOH R,
NE— :
NN
I
Analgetic
act.
Antiinflam act., in mice
% inhib (oral)
Crystn of edema® EDs,
No. R Ra Rs Mp, °C solvents® Formula Analyses Yeast Kaolin mg/kg
1 H CH;, ClH; 263-266 A CisH3N30.-HCL-0.25H,0 C,H,Cl, N 0 0 >100
2 CH; CH; CH; >300 B Cy13sHy5N30. - HC1 C, I’I, CL, N 0 0 >100
3 H CH, CeH; 240-243 A-B CisHisN30:- HCL- H,0O C,HC,N 30¢ 244 >100
4 H CsH; CH; 264-268 B-C CisHi5N50,- HCL C HC,N 284 14 >100
b} H Cl CH; 212-213 D-B CiH1oCIN;0, C,H,C,N 0 YR >100
6 Cl CH: CH; 263-266 dec D-E CisH12CIN;0, C, HCL,N 13 19 >100
7 H CH; NH, 208-299¢.f C12H13N,O, C, H,N 134 0 >100
8 H CH; NHCHz(])Hg 229-230 dec B-F CisHasN302-2HCI- HyO C,H,N;Cls 0 0 90
(CH;)N
9 H NH, SCH; 252-257 dec  D-B-E  CpHiNO,S C,H,N,S 0 13 >100
10 H CH, SCH, 221-225 B-E Ci3HsN;O.8 C,H,N,S 0 0 >100
11 H CeH; SCH;, 212-214 D-B-E  CiHi:N;0.8 C,H,N, S 0 0 >100
12 Br CHa SCH3 234-237 D-B C13H12BX‘N30'ZS C, H, BX‘, N, N 0 0 >100
13 Br Cell; SCH; 256-258 D-E CisHisBrN;0,8 C,H,Br,N,5 10 0 >100
14 H CHs CCls 253-256 dec  B-G Ci3HioClsN;0, C, HCLN 0 23¢ >100
¢ A = 0.5 N 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 V HCI and then treated with NaOH. / Lit.™
mp 286°. ¢ Cl: caled, 12.77; found, 13.34.
TasLe II
N-[2-(SuBsTrTUTED PYRIMIDINYL)] ANTHRANILIC ACIDS
COOH CH,
N
Ni— Vg,
N—
R,
Analgetic
act. in
Antiinflam act., ice (oral)
Crystn % inhib of edema® EDs,
No. Ry Re Mp, °C solvents® Formula Analyses Yeast Kaolin mg/kg
15 H CH; 236-237.5 D-B Ci3Hi3N;0, C, H, N 36¢ 41¢ 85
16 Cl CH; 223-225 D-B CisH12CIN;:O, H, Cl; C,¢ N 0 0 >100
17 H CeH; 238-241 dec D-B Cy;sH1isN;0; C,H N 0 0 >100
18 H OH 248-250 dec D C12Hii N304 H, N; C/ 9 0 >100
19 H N(C2IL)_J 229-232 dec D C;5H20N402 C, H, N 0 12 85

a=¢ See corresponding footnotes in Table 1.
found, 59.22.

¢ 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
o-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-diethylaminoethylamino)-6-methylpy-

found, 57.17.

¢ N: caled, 15.13; found, 15.68. 7 C: caled, 58.77;

rimidine, ! 4-chloro-2-methylthio-6-phenylpyrimidine,’ 2,4-di-
chloro-6-diethylamino-s-triazine, 8 2-chloro4,6-bis(diethyla-
mino)-s-triazine,® 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 HCI, 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 £0.4% 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).



610 NoTls

Vol 11

Tanrg 111
MiscrrnaNeous NoHETEroAROM A TIC ANTIHEANILIC AciDs

COOH
Crystn
No. R AMp, °C solvents”’
HO.
VA
20 _\>'U” > 3004
oo
) NOCH. g,
,\—*{_
21 —{ X 184188 It
N
o
N N
N o .
22 w<\,_ N 188-205 dee B-G
Nt
N
23 — j 189193 dec D-B-Is
9
Con,
N— ,
24 — T 203-205 dec D-B-f:
S=N
whsee corresponding footnotes in Table I < p < 0.05.

and precipitated with acid. ¢ p < .01,
ml of 110 was refluxed for 2-4 he. Lo most cases the compounds
precipitated upon cooling.  Otherwixe the reaction mixture was
evaporated to dryness. The products were recrystallized from
the solvents indicated in the Tables I-I1I.
4-Hydroxy-~6-methyl-2-trichloromethylpyrimidine.—A mixture
of 67.1 g (0.416 mole) of trichloroacetamidine?? and 54.1 g
(0.416 mole) of ethyl acetoacetate was left at room temperature
for 24 hy. The crystals formed were dissolved in a hot mixture
of 300 ml of 3 N HCI and 100 ml of EtOH. The solution was
rapidly cooled; vield of crude product, 49.8 g (33% ), mp 105-
112°0 The erude product was used in the next step without
further purification. When the product was reerystallized twice
from chloroform—petroleum ether {(bp 30-45°) and washed with
cold 3 N HCOL an analytically pure sample was obtained, mp 177-
179°. Anal. (Csl1;CLN2) C, II, N, CL
N-[4-(6-Methyl-2-trichloromethylpyrimidiny!)]anthranilic
Acid (14).—A mixture of 29.0 g (0.128 mole) of crude 4-hydroxy-
g-methyl-2-trichloromethylpyrimidine and 120 ml of POCl; was
refluxed for 20 min.  Excess POCH; was removed in vacuo and
the residue was poured on ice. The precipitate was collected
and washed (I:0). The crude 4-chloro-6-methyl-2-trichloro-
methylpyrimidine (19.3 g, 0.0785 mole, mp 58-61°), anthranilic
acid (10.8 g, 0.0785 mole), and 75 ml of EtOH were refluxed for
10 hr. The precipitate (10,2 g, 230, mp 248-253° dec) was re-
cryvstallized from KtOH-MeCN.
5-Chloro-2,6-dimethyl-4-hydroxypyrimidine.—1Tv a solution
of 37.7 g (0.234 mole) of 2,6-dimethyl-6-hydroxypyrimidine!®
in 200 ml of HyO was added 450 ml of 15¢7 aqueous NaOCL
After I'hr at room temperature the while precipitate was collected.
The filtrate was concentrated to one-third of its volume and a
further crop of product was obtained. The combined crops were
dis=olved in hot 3 .V AcOH. On cooling the pure compound
precipitated; yield 33.2 g (000, mp 191-193°, 1it.* 191°), Anal.
(CHCINLO) CL
5-Chloro-4,6-dimethyl-2-hydroxypyrimidine.—4,6-Dimethyl-2-
hydroxypyrimidine hydrochloride’® (20.0 g, 0.125 mole) was
treated with 320 ml of 159, aqueous NaOCl yielding 13.4 g
(68¢¢), mp 238-242° dec; after two recrystallizations from H,0,
np 241-245° dec.  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
ml of POCLE and 20 ml of diethylaniline; yield 26.5 g (88%),

(20) H. Schroeder and C. Grundmann, J. Am. Chem. Soc., T8, 2150
(1956).

NH—R
Analgetie
wet. in
Antiintlam act., mice (oral}
“w inhib of edema” D,
Formulay Analyses Yeast Kaolin me ki
CaalToN O ¢, H, N 0 0 >100
(Hii{“}(“ll\‘,‘;(’! (‘, ]I, N, (@ 12 0 > 100

CisHaeNeO, - HCI ¢, Hy N, Cl 240 0 > 100
CroHs N2 Oy ¢, H, N, 8 11 0 >100
(7]‘)[[91\73()_)1\' (‘, }{, N, N 0 2N > 100

* The sodium salt was recrystallized from E{OH-14,0, dissolved in H.0,

mp 55-56°; after one recrystallization from 259 16tOH, mp
63-64°.  Anal. (CslI;CLN,) C, H, N, CL
N-[2-(4-Hydroxy-6-methylpyrimidinyl)]anthranilic Acid (18).
-~A mixture of 15.0 g (0.086 mole) of 4-hydroxy-6-methyl-2-
methylthiopyrimidine,® 13.2 g (0.096 mole) of anthranilic acid,
5.1 g (0.048 mole) of Na,COy, and 150 ml of 11,0 was heated to
reflux for 20 hr. EtOH (75 ml) was added until a clear solution
was obtained. After cooling, the precipitate (40.2 g, 826, ) wax
collected and dissolved in 300 ml of 1V NaOH and 300 ml of
EtOH. The solution was treated with charcoal and acidified.
The precipitate was vecrystallized from DMF.
N-{2-(4-Diethylamino-6-methylpyrimidinyl )| anthranilic Acid
(19).—When 2-chloro-4-diethylamino-6-methylpyrimidine’® and
anthranilic acid were treated in dilute HCl according to the general
procedure the product obtained was shown to be the dihydrochlo-
ride of the anilinium salt of 19, mp 226-230°.  Anal. (CisHaNaO. -
CelINIL-2HCL) C, H, N, CL. This compound was dissolved
in 2 N NaOH, and the solution was washed with ether and
neutralized with 3 N HCL. The precipitate (19) was recrystallized
from DMF.
N-[5-(4-Carboxy-2,6-dihydroxypyrimidiny!)]anthranilic Acid
(20).—A mixture of 16.0 g (0.0935 mole) of 3-amino-4-carboxy-
2,6-dihydroxypyrimidine, 18.8 g (L0935 mole) of o-bromo-
benzoie acid, 2.0 g of freshly reduced Cu powder in 125 ml of
1L,O, and 12.4 g (0.0935 mole) of K,CO; was refluxed for 14 hy.
The reaction mixture was filtered and the filtrate was acidified
with HCL. The precipitate (23.6 g, 879;) was dissolved in aqueous
NaHCO; and the solution was saturated with NaCl. The
precipitated sodium salt of 20 was recrystallized twice from Ho(O-
EtOH and then dissolved in Hi0). The solution was acidified
with HCI and pure 20 precipitated.
N-[2-(4-Chloro-6-diethylamino-s-triazinyl)]anthranilic Acid
(21).~To a solution of 12.7 g (0.0925 mole) of anthranilic acid
and 4.9 g (0.0463 nwole) of NaCOs; in 125 ml of HyO was
added a solution of 20.4 g (0.0925 mole) of 2,4-dichloro-6-
diethylamino-s-triazine!® in 25 ml of EtOH. The temperature
was kept at 40-45° for 6 hr. After cooling, the precipitate (20.8
g, 70, mp 182-184°) was collected and recrystallized from
EtOH.
N-|2-(4-Ox0-2-thiazolinyl)}anthranilic Acid (23).—To a =olu-
tion of 40.0 g (0.30 mole) of rhodanine?! and 12.0 g (0.30 mole)
of NaOH in 575 ml of MeOIl and 145 ml of 11,0 was added 44.0

(21) , I Redemann, R. N, Icke, and G. A, Alles, “Organic Synthexes,”
Coll. Vol, IIT, John Wiley aud Sons, lue., New York, N. Y., 1955, p 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 reflux 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 recrystallized from DMF-EtOH-H0.
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o-Acetoxyphenylacetic Acid, an Aspirin Homolog

ALEX GRINGAUZ

Depariment of Pharmaceutical Chemistry,
Brooklyn College of Pharmacy,
Long Island University, Brooklyn, New York 11216

Received December 26, 1967

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-acetoxyphenylcinnamic (IIla) and c¢is-o-ace-

CH==CHCOOH
COCH,
I

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

TasLe I
InHIBITION OF WRITHING
Dose, No. writhing/ 9% inhib
Compd mg/kg no. tested of writhing
Aspirin 125 11/20 45
I 135 28/30 6.5
11 145 48/59 19
IIla 143.75 17/20 15
Iilb 143.75 13,/20 35
19 Tragacanth (control) 10 ml 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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1IIb, 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 Enders? 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
was decided to block the carboxyl group, acylate the
phenolic funetion, 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 1.

Experimental Section

All melting points and boiling points are uncorrected. 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 elements 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.® Acetylation according to Schultz*
afforded IIIa in 969, yield. Reduction of IIla according to
Bauer and Lasala! gave II in 799, yield. The preparation of
IITb was accomplished in 47.5%, yield according to Stoermer
and Ladewig® by saponification of coumarin with NaOH followed
by acetylation of the sodium salt of coumarinic acid (not isolated)
in the cold.

t-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 250 g
of ice, extracting with ether, and drying (Na;SOy), 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, 52.33); FeCl; test (phenolic OH), negative; ir
spectrum, as expected.

Attempted acetylations of VII failed. Thus, solution in an
equivalent volume of aqueous NaQOH followed by treatment with
Ac:0 in the cold resulted in recovery of starting material. Treat-
ment with Ac;O and NaOAc at 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 (o-Hydroxyphenyl)acetate (VIII).—Methyl (o-hydroxy-
phenyl)acetate (1X) was prepared in 969, yields by refluxing IV
in excess anhydrous MeOH with HCl gas or p-toluenesulfonic
acid, mp 69-71° (lit.” mp 73°). A mixture of 61.6 g (0.372 mole)
of IX and 150 ml of freshly distilled benzyl alcohol, in which

(2) P. Pfeiffer and E. Enders, Chem. Ber., 84, 247 (1951).

(3) T. 8. Seshardi and P. 8. Rao, Proc. Indian Acad. Sei., 3A, 293 (19386).

(4) H. W. Schultz, J. Pharm. Sci., 52, 503 (1963).

(5) R. Stoermer and B. Ladewig, Chem. Ber., 44, 651 (1911).

(6) Obtained from K and K Laboratories, Plainview, N. Y.

(7) “Dictionary of Organic Compounds,” 4th ed, Oxford University
Press, New York, N. Y., 1965.



