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Experimental Section

Chemicals.—Phenoxyacetic acid and the corresponding acid
chloride were prepared as described by Mameli, et al.14 o-Hydroxy-
phenoxyacetic acid lactone (2) was prepared from the correspond-
ing acid as described by Ludewig.’ p-Chiorophenoxyacetic
acid and the corresponding acid chloride were prepared according
to Minton and Stephen.!’® 1,2-Epoxy-3-(o-toloxy)propane (4)
was prepared as indicated by Chizhevskaya, et al,7 and was
purified by distillation uuder reduced pressure, bp 132-135°
(10 mm). All other starting materials were commereially avail-
able products, purified by ecrystallization to constaut melting
point.

Procedures for the Preparation of the Esters. A.—Compounds
6, 8-11, and 16 were prepared from 4 and the appropriate acid,
following the procedure given by Petrow, et al.,8 for the prepara-
tion of mephenesin benzoate.

B.—Compounds 6, 8, 13, 15, aud 16 were prepared by treat-
nient of mephencsin (3) with the appropriate acid chloride.
Treatment of 3 with o- or p-nitrobenzoyl chloride gave only the
bisester 15 and 13, respeetively, even when the reactants were
used in equinlolar amounts. As an example, the preparation of 8
is reported. A mixture of 3 (5.0 g, 27 mmoles), p-chlorophenoxy-
acetyl ehloride (5.6 g, 27 mmoles), and anhydrous pyridine (10
ml) was heated 1 hr at 100°, then was poured into cold water.
The mixture was extracted with ether, the ethereal extract was
washed with water, 109, Na,CO;, and water, dried (MgS0,),
and evaporated to give an oil which crystallized from beunzene-
petroleum ether to afford pure 8 in 4097 yield.

C.—The ester 7 was prepared by treatment of 3 with the lactone
2 as follows. A mixture of 3 (9.1 g, 0.05 mole) and 2 (7.5 g,
0.05 mole) was heated at 130° for 24 hr. The resulting syrupy
material afforded, on ecrvstallization from benzene-petroleum
cther (bp 60-80°), 5.9 g (289;) of ester, which was purified by
further crystallization from the same solveut mixture.

D.—Compounds 12 and 14 were obtained from 11 and 13,
respeetively, by catalytic reduction over PtO, in dioxane, as
follows. A solution of the compound (5.0 g) it1 anhydrous dioxane
(80 ml) was hydrogenated at normal pressure until the theoretical
amount of Hs had been adsorbed. The catalyst was filtered off
and the solvent was evaporated at reduced pressure; the oily
residue was crystallized from anhydrous ether.

Oxidation of 6 and 11.—The oxidation of 6 and 11 to the corre-
sponding 1-hy-droxy-3-(o-toloxy )propan-2-one derivatives 17 and
18 was carried out as follows. To a solution of the compound
(3.0 mmoles) in acectone (10 ml, previously distilled over KMnOy)
was added dropwise a1 8 N solution of CrO; in HySO, (1.5 ml),!®
while stirring and cooling at 5°. The mixture was then diluted
with H;0, and the solid which separated was collected, washed
with 109 Na,COs and H0, dried, and crystallized from EtOH.

Acid-Catalyzed Hydrolysis of 13 to 11.—A solution of 13
(1.0 g) in 959 EtOH (10 ml) was treated with several drops of
concentrated HCl, then was heated 1 hr under reflux and poured
into H,O. The solid which separated gave on crystallization
from Cg¢Hs 0.41 g (60%) of pure 11,20 mp 98-99°,

Kinetic Experiments. Hydrolysis of 6-11 in Aqueous Ace-
tone.—The kinetic experiments were performed with an elec-
trically controlled oil bath (100 == 0.01°), using analytical grade
acetone, purified by reflux over KMnOy, desiceation over K,COs,
and {ractionation.

Solutions (0.1 M) of the conmpouuds in acetone containing
4067 H10 by volume were heated at 100° in sealed 10-ml ampoules.
The rates of reaction were mieasured by titration of successive
anipoules, reiloved after appropriate intervals. with standard
alkall (pheuol red indicator). The hydrolysis of 7 was found to
be first order in ester up to 906 completion; K = 3.5 X 1073
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sec—1, half-life ca. 5.5 hr. All other esters were Lot appreciably
hydrolyzed after 24 hr.
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It has been reported that 5,6,7 8-tetrahydrometho-
trexate (III) is a more potent folic acid antagonist than
methotrexate (I) for Streptococcus faecalis,* Pediococcus
cerevisiae,* mice chicks,® and dogs.” When a method
developed for separating dihydrofolate and tetrahy-
drofolate® was applied to III it was observed that the
material was actually a mixture of dihydromethotrexate
(II) and III. Some properties of the purified deriva-
tives are reported here.

The reduced material showed two major peaks on
diethylaminoethylcellulose chromatography. It was
shown spectrally that the peak eluted first was III and
the second II. They accounted for 39 and 529 of the
total absorbing material, respectively. The absorption
maxima are shifted 10 mu toward longer wavelengths
as compared with the corresponding aminopterin de-
rivatives.® The extinction coefficients at maximum
absorption were assumed to be the same as for amino-
pterin derivatives.®

III and II are less potent than I as inhibitors of di-
hydrofolate reductase but more potent as inhibitors of
thymidylate synthetase (Table I). In every system
tested II was more inhibitory than III. III is most
likely & mixture of diasterecisomers resulting from the
addition of hydrogen to carbon 6. The contribution of
each diastereoisomer to the inhibition is not known.

Experimental Section

Compound I, provided by Lederle Laboratories, Pearl River,
N. Y, was purified by diethylaminoethylcellulose chromatog-
raphy as described for aminopterin.® Hydrogenation was carried
out in AcOH using PtO: catalyst.® The reduced material was
filtered under H, and washed with ether.l!
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PFrECT oF METHOTREX ATE DERIVATIVES ON JINZYMES AND BaeTeRIAL GROWTI

Diliydrofalate Thymidylare

Cunyed reductase syntletase
Methotrexate 9 (1) 145,000 (1)

Diliydromethotrexate
Tetrahiydramethatrexate

16 (0.56)
160 203

1,125 (40;
2950 (20)

Conen for D005 ndab, rpr el - - - - -

N, fuccalr Fovereristan fio Crsen
a 15 G0 (1) .01 (1)
0.011 (1) 24(2.5) 0,008 (1.33)
a 17 (3.4 BN (1) 0.056 (0.18)

* Numbers in parentheses indicate poteucy relative 1o methotrexafte.

Thymidylate synthetase from Escherichia coli B12 was provided
by Dr. M. Friedkin and Miss IZ, Donovan. Diliydrofolate redue-
{ase was obtained from a uouse (umor L1210-C85.9 The cnzymes
were assaved as described.?

Fractions to be assayed microbiologically were diluted iu potas-
siunn ascorbate (6 mg/ml, pIl 6.0) and added aseptically to the
assay nedium.* The final concentration of ascorbate in the assay

(127 M, ¥riedkin, L. J. Crawlord, li, Donovan, and 15, 1. Pastore, J.
Biol. Chem., 237, 3811 (1962),

wis 0.0 mg, ml.  Laetobacilties casci {ATCC 7469), Streptococcus
Tuccalis (ATCC S043), and Pediococcis cerevisive (ATCC SOST
were grawn on the correspouding Difeo assay medin for 24 hy
at 37°. The L. cased and 8. feecalis media contained 1 mug of
folate;ml and the P. cererisiae niedinm contained | mpg/mil of
caleium di-L-3-formylietrahvdrofolate.  Growth was determined
trbidintetrieally.
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New Compounds
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The antinialarial activity of febrifugine, an alkaloid of a 3-
substituted 4(3H)-quinazolinone structure, has pronipted the
preparation and testing of a number of quinazoliues,! and several
patent claims have been made on qubiazolines as intermediates
for potential antimalarials.! Conipounds having the side chain
~CIH.COCH,R (where i = w-N-niorpholylpropyl or w-N-piper-
idyl-n-butyl) at position 3 of the 4(8H)-quinazolinone nucleus
were shown to have significant autimalarial activity.?

Since the activity of these compounds is influenced by varions
substitueuts and their positions, a nuniber of derivatives have
been synthesized in the course of our previous investigations?
by iutroducing some new side chains iito some 6,8-dibromo-=-
substituted 2-niercapto-3-aryl- (or alkyl-) 4( 3H)-quinazolones as
antimalarials having the general structure 1.

The standard tests for antimalarial activity in ehicks infected
with Plasmodium gallinaceum so far reported on these conipounds
indicate that they have no significant value pharmacologieally.

Br. L‘(\)NR
o R,
N¢CSCH;COI\‘\ I
Br
1

(1) 170 W Wiselogle, Ed., “A Survey of Anlhmmalarial Drugs 1911-1945,"
LIidward Brothers, Ann Arbor, Mich., 1946,

(2) 13. R. Baker and M. V. Querry, U, 8, Patent 2,796,417 (1957): Chem.
Abstr., 52, 459 (1958): li. R. Baker, U, 8. Patent 2,811,542 (1957); Chem.
Abadr., 52, 5488 (1458).

(3) O. Y. Magidson and Y. K. Ln, Zi. Ohshch. Khim., 29, 2843 (1959,
Chem, dbetr,, 54, 12111 (1960).

¢) P. N. Bhargzava and M. L.
(19G8).

Claaeasia, J. MHed, Chew,, 11, 101

Experimental Section

6,8-Dibromo-3-phenyl-2-(N-piperidinocarboxamidomethy!-
thio )-4(3H)-quinazolinone.—N-Chloroacetylpiperidine (2 ml)
dissolved in EtOIT, was added to a solution of 6,8-dibronio-2-thio-
3-phenyl-2,4(11,3H)-quinazolindione (4.5 g) in EtOII-NaOIlL.
The resulting mixture was stirred thoroughly for 2 hr ar 23-25°.
On cooling the solution to 0° a erystalline produet was forned.
[t wax filtered and washed (11O, 151OH).  Reerystallization of
the product from EtOF=-MeCO (1:2) gave a pare analytical
sample.
Similarly various 6,5-dibromo-s-substituted 2-{N,N-dialkyl-
(or N-piperidinos) carboxamidomethylthio)-4 (3IT)-quinazolinones
have been prepared (sce Tables [-V).

Tapre I
G,8-D1BroMO=3-sU psTITUTED 2-(N, N-METIYLIREN V-
CARDONAMIDOMETIYLTHIO)-4(3H )-gU1NaZoLINONESY

R Y vield Mp. "¢ Formula®
Celly NT Cagl L Bra N3OS
0-ClILC 246 Coal TiaBraNgOes
n-ClI,Cell, S5 Cagl 1 30 N3O0
p-(‘IIdC,,” H 9 ON (:MIIlyBl‘zNa()-[S
p-(/‘l(,‘gl 1.; ) 00 C??}I IleBl‘zClNg()gS
p-OCILC, ) 10 Cogl T BryN,y O3
p-( )CQIIQ(;!‘JI] ol 21N (:351121]31'21\43()38
EGARE B 200 Cy T BraN; O
CJlI:Cl: s 221 Coad BN O3

 Crvstallization ~olvent: 1O Al compounds  were
analyzed for N, % The avalytical results were within =£0.4¢,
of the caleulated values.

Tapre 11
{3,851 1BROMO=3-3U BsTITUTED 2-( N, N-ETHYLI'TIENYL-
CARBOXAMIDOMETIYLTHIO -4 (311 )-QUINAZOLINONES”

I Y, oviell M ¢ Fornmla”
(Gl 6 106 CagI13re N3O
(’-CIL;C«;I“ S0 105 C?.';I'Izl 13I’2N3( );:LS
IiI,-CII;;Cg“.; 101 205 dee Cz;]‘lngl'gNg()zS
p-CHyCell, o 121 CyHa BraNyO.8
m-ClCeI1y 15 248 dec CaHisBr.CINO.5
’[’-(HCEH.; 13 110 C“I”IlgBl'zClN&()‘:‘\‘
p-OCII;g(.‘slh 50 114 CQ:,II-;lBl‘zN,g()gs
/)-()C;-I]a(_/‘p\}l(l 0 104 CgﬁII-}sBI'gNgOgS
Cel:CII ] 258 dee Casy Br, N300

@ Crystallization =olveut:  1StOIL " All compound=  weye
analyzed for By, N, The analytical results were within £0.3',
of the caleulated values.
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