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Experimental Section 

Chemicals.-Phenoxyacetic acid and the corresponding acid 
rhloride were prepared as described by AIameli, et 0-Hydroxy- 
phenoxyacetic acid lactone (2) was prepared from the correspond- 
ing acid as described by Liidewig.15 p-Chiorophenoxyacetic 
acid and the corresponding acid chloride were prepared according 
to RIintori and Stephen.I6 l,%-Epoxy-3-(o-toloxy)propane (4) 
was prepared as iiidicatfd by Chizhevskaya, et a[.," and was 
purified by distillation under reduced pressure, bp 132-135" 
(10 mm). All other starting materials were commercially avail- 
able products, purified by crystallization to constant melting 
point. 

A.-Compounds 
6, 8-11, and 16 m r e  prepared from 4 and the appropriate acid, 
following the procedure given by Petrow, ei a1.,'8 for the prepara- 
tion of mephenesin benzoate. 

B.-Compounds 6, 8, 13, 15, and 16 were prepared by treat- 
ment of mcphencsin (3) with the appropriate acid chloride. 
Treatment of 3 hvith o- or p-nitrobenzoyl chloridc gave only the 
hisester 15 and 13, respectively, even n-hen the reactants were 
used in equimolar amounts. As an example, the preparation of 8 
is reported. A mixture of 3 (5.0 g, 2 i  mmoles), p-chlorophenoxy- 
acetyl chloride (5.6 g, 27 mmoles), and anhydrous pyridine (10 
ml) was heated 1 hr at loo", then was poured into cold water. 
The mixture was extracted with ether, the ethereal extract was 
washed with water, 105; ?Ja&O3, and water, dried (lIgSOI), 
and evaporated t,o give an oil which crystallized from benzeiie- 
petroleum ether to afford pure 8 in 40% yield. 

C.-The ester 7 x a s  prepared by treatment of 3 with the Iactoue 
2 as follows. A mixture of 3 (9.1 g, 0.05 mole) and 2 ( i . 5  g, 
0.05 mole) was heated a t  130' for 2 1  hr. The resulting syrupy 
material afforded, on crystallization from benzene-petroleum 
ether (hp 60-80"), 5.9 g (28%) of ester, which was purified by 
further crystallization from the same solvent mixture. 

D.-Compounds 12 and 14 were obtained from 11 and 13, 
respcctively, by catalytic reduction over PtOl in dioxane, as 
follo~m. A solution of the compound (5.0 g)  in anhydrous dioxane 
(80 ml) was hydrogenated a t  normal pressure until the theoretical 
amount of H1 had been adsorbed. The catalyst \\-as filtered off 
and the solvent was evaporated a t  reduced pressure; the oily 

Ilized from anhydrous ether. 
Oxidation of 6 and 11.-The oxidation of 6 and 11 to the corre- 

sponding l-hydroxy-3-(o-tolosy)propan-Z-one derivatives 17 and 
18 was carried out as follows. To a solution of the compound 
(3.0 mmoles) in acetone (10 ml, previously distilled over ICvInOr) 
was added dropwise an 8 -Y solution of CrOa in H,S04 (1.3 ml),l9 
while stirring and cooling a t  5'. The mixture was theti dilrited 
with H%O, and the solid which separated was collected, washed 
with 10%; Sa.$203 and H,O, dried, and cq-stallized from EtOH. 

Acid-Catalyzed Hydrolysis of 13 to 11.-A solution of 13 
(1.0 g) in 95% EtOH (10 ml) was treated with several drops of 
concentrated HCI, then was heated 1 hr under reflux and poured 
into H20. The solid which separated gave on crystallization 
from CsH6 0.41 g (60Yc) of pure 1 1 , * O  mp 98-99'. 

Hydrolysis of 6-11 in Aqueous Ace- 
tone.-The kinetic experiments were performed with an elec- 
trically controlled oil bath (100 i 0.01"), using analytical grade 
acetone, purified by reflux over KUnOl, desiccation over K2C03, 
and fractionation. 

Solutions (0.1 J I )  of the compoinids in aretone containirig 
405;, 1120 by voltime were heated at  100" iiiaealed 10-nil ampoules. 
The rates of reaction were measured by titration of successive 
ampoules, removed after appropriate intervals. with standard 
alkali (phenol red indicat,or). The hydrolysis of 7 was found to 
be first order in ester up to '30C,, completion: K = 3.5 X 10-6 
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It has been reported that 5,6,7,8-tetrahydrometho- 
trexate (111) is a more potent folic acid antagonist than 
methotrexate (I) for Streptococcus faecalisj4 Pediococcus 
~erevisiae,~ niice,j chicks,6 and dogs.' When a niet hod 
developed for separating dihydrofolate and tetrahy- 
drofolates was applied to I11 it mas observed that the 
material was actually a mixture of dihydromethotrexate 
(11) and 111. Some properties of the purified deriva- 
tives are reported here. 

The reduced material showed two major peaks on 
diethylatrinoethylcellulose chromatography. It was 
shown spectrally that the peak eluted first was 111 and 
the second 11. They accounted for 39 and 52% of the 
total absorbing material, respectively. The absorption 
maxima are shifted 10 mp toward longer wavelengths 
as compared with the corresponding aminopterin de- 
r iva t ive~ .~  The extinction coefficients at  maximum 
absorption were assumed to be the same as for amino- 
pterin derivatives.g 

111 and I1 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 I1 was more inhibitory than 111. I11 is most 
likely a mixture of diastereoisomers resulting from the 
addition of hydrogen to carbon G. The contributiorl of 
each diastereoisomer to  the inhibition is not known. 

Experimental Section 

Compound I, provided by Lederle Laboratories, Pearl Iliver, 
N. Y., was purified by diethylaminoethylcelliilose chromatog- 
raphy as described for aminopterin.9 Hydrogenation was carried 
out in AcOH using PtOl catalyst.1° The reduced material was 
filtered wider H, and washed with ether." 
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