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Experimental Section’?

113-Hydroxy-4-methylestra-1,3,5(10)-trien-17-one (Ila).”~
To a mixture of 3.0 g of LIAIlly and 250 ml of anhydrons Et.0,
stirred and heated nnder reflux, was added a mixture of 2.0 g of
I13-hydroxyandrosta-1,4-diene-3,17-dione 17-ethylene ketal {11
in 25 wl of THF. After addition was complete, the addition
fuel was rinsed with 10 ml of THE, and the rinse was added 1o
the reaction wmixture.  The resnltant mixture was stirred and
heated nuder reflux for 16 hr. Then it was cooled in an ice bath
and sneeessively treated with 20 wl of Me,CO, 50 1wl of 11,0,
and 150 wl of 6 N IICL  The reaclion mixiure wias distilled
ander redneed pressure with a minimmm of heating to remove the
cther. The residue was stirred at room tewperature for 1,75 hr.
Then it was extracted (CHCLy), and the extract was washed
(11,0), dried (Nu.S0,), and concentrated to n sniall vohune by
distillation nnder reduced pressure.  The residue was dilnied with
hexane aud cooled to 0° to allord 0.78 gol ITa:  mp 237.5-243°;
WO 265-204 e (e H1A) AFDT 283 576, 6.20, 1355 w
Alter erystallization vomn CHCly-hexawe, T1n melted at 2:35.5-
244.5°, [a]®n +204.5° (¢ I, CIICL).  118-1lydroxy-4-methyl-
estra-1,.3,5(10)-trien-17-ove (ITa) appesred to nndergo a change
- erystalline form jnst below its melting polut, thus accounting
tor the broad melting point rauge [lit.* wp 244-246° with
change i eryvstalline strueture at 224-226°, [«]®p +93°
(dioxane)l. .lnad. (CyyHaOs) C, 1. Decrystallization of Tla
from DME raised the melting point to 250-260°) [a]Tn 4208°
(e 1, CHCLy).
113-Acetoxy-4-methylestra-1,3,5(10)-trien-17-one (IIb).-— A
mixture of 2.85 g of 111a, 40 ml of pyridine, and 40 ml of A0
wis heated oun the steant bath for 4 hr after which time it was
poured to a mixture of ice and water. The mixture was
neutralized with 6 .V 1ICL  The resultant =olid was collected,
washed (11.0), and dried, mp 197-206.5°,  Crystallization from
cther alforded 2.66 g of IIb: 1wmp 206.5-208.5°; AR ¢ 5.73,
6.29, 8,04, 13.45 u: wmur, 421.5, 357 (quartet, J = 3 eps), 134.5,
11O, 63 eps; o)™ +94° (¢ |, CLHCL).  uad, (CyOg ¢
11,

11-3-Acetoxy-17«-ethynyl-4-methylestra-1,3,5(10)-trien-173-
ol (IIId).—To a sohution of 4.50 g of IIL in 150 ml of TITF wax
added 1000 g of the lithinm acetyvlide—ethylenediamine com-
plex.? 2 While acetylene was bubbled iu, the reaction mixtnre
wis stirred at room temperature for 16 hr.  The reaction uiix-
ture wis trented with 150 ml of 110 aud stirred at roow tempera-
ture for e additional 1 hour.  Then it was acidified wiili 6.V
HCL The acidified mixture was ponred into o omixtire of iee and
water.  The yvellow gum was colleeted, washed (11L.0), aud
dissolved in CIIClL.  The solntion was dried (Na:30.) aud evap-
orafed to dryness to allord a viscons oil, A 4.42-g sumple of the
oill was chromatographed on 310 g of silien gel,  The columm
was elnted initially with Cesle aud thev with varving proportions
of EtOAc¢ nud Celle.  Elution of the eohnunn with 579 EtOAe in
Callg gave 0.94 g of I1Id as a crystalline produet.  Crystalliza-
tioe from ClClhi-hexave atforded 1.71 ¢ of IT1d: 1wmp 20015~
200.5°; ARB 2830 506, 4.72, 581, 630, 792 798, 1338 w
[al®p —19.5° {¢ 1, CHCL). Auother crystallization from the
sae solvents raised the melting point to 217-219°, Admixed
with 1Ib, 11Id melted at 193-1)0.5°,  lnal.  (Cyll, OO0 C, 11
17-Ethynyl-113-hydroxy-4-methylestra-1,3,5(10)-trien-173-
ol (Ill¢).~-Continued chution of the aforementioned column with
107 EtOAc in Csllg gave 1.33 g of IT1e as u erystalline substance,
~tallization from ether-hexane allorded 0.87 g of T1I¢: wp
186.5-100.5°: AEB: 2,78, 2.84, 3.08, 4.77, 6.32, 13.37 u. The
melting point was rvaised to 192-195° ou further crystallizatbm
from ether, [o)* +71.0° (¢ 1, CICL). .lnol. (CylkO)
¢, Il
4,17«-Dimethylestra-1,3,5(10)-triene-113,173-diol (IVb).--To
4l of 3 M MedMgBr in Et0, stirred at room teniperature, was
added a solution of 1.1 g of l8-acetoxy-4-methylestra-1,3,5-
(10)-trien-178-cue (IIb) i1 15 ml of TITF. After addition was
coplete, the addition funnel was rinsed with 20 wl of anhydrous
I5t.0, and the rinse was added to the reaction mixture. The

(131 Melling poinls were (aken on a Visber-Jolms meltnyg hlock aned are
carrected.  Nonr speelra were deyxermineld in deoterioehtoroform on a Varian
A-60 specirometer, amd the signals are reporyed downfield with respect to
talramethytsilane as an internal standard. Where analyses are indicaled
only by symbols of the elemenls, analytical resplts obtained for those efe-
meots were wilhin ==0.4% of 1he theorelical valves.

Pl O, F Benmal, Jro, wnl 1. ¥ Wnrris, J. Osg. Chern, 28, 2775, (10641
28, 1872 (196G4).
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reaction wixture was stirred and heated under reflux for 4 hr.
Then it was cooled n an ice bath. The reaction mixture was
suceessively treated with HaO, acidified with 6 N HCL, dilnted
(I2t.0), and shaken. The ether phase was separated, washed
{11,0), dried (N1.830y4), and distilled under rediced pressare antil
a solid appeared.  The residue wax cooled to 0°0 The solid was
enllected, vield 0.60 g, It was crystallized {ront cther to altord
0453 g of IVh: wp 41.5-143.5° with melting and resolidilica-
tou below 1207 hanr, 421-435.5 fmultiplet), 280 {quartet,
Jo= 3 eps), 1325, Th, 6850 eps; AKBT 20T, 288, 6,32, 1553 ke
fe]*m +120° {c |, CHCL). Anal. (CyllsOy) C) 1L

173-(2-Hydroxyacetyl)-4-methylestra-1,3,5(10)-trien-17 «-ol
{V).-The procedure of Caspl, el «f., wns maodified.  To a wmix-
ture of 5.0 g of LA aud 500 nl of aulivdrons Lit.0, stirred and
heated mnder refluy, was added o mixture of 5.0 g of the bis-
wethylenedioxy derivative of prednisolone iun 150wl of T
After the addition was complete, the addition frumel was rinsed
with 50 mil of THFE, and the rinse was added to the reaction mis-
fure.  The mixture was stirred and heated nuder reflnx for 44 hr,
then 1t was chilled in ap iee batl, Tt was snecessively aud
enntionsly treated with 20 ml of MeCO, 200 ml of H.0), and 200
ml of 12 8 HCL The reaetion ndxtare was distilled mder re-
diteed pressare with genile heatiug to remove the ether. The
residie wis stirred at room temperature for 3.5 hr and extraered
with CHClL: the exiract wis washed (HaO3) dvied (Nn:804), nod
distilled under rednced pressure anril a erystalline  produet
appeared.  The eesidae was dilnted with hexane aud cooled (o
0° to altord 125 g of Vi omp 194-201.5°; AEBr 280, 5.85, (.51,
L3384, Crysiallization from GHCly-hexane and then from Celle,
afforded Voas a pale vellow crystalline product:  wmp 214-217°;
[w]2 A+ 118° (e 1, CHCL) [Ht0" mp 191=193°, Ja] ™0 41127
CLHCE)]. lial, $CW 050 C 1L
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Esterifiention of one or more free hydroxyl groups
of o drug is ane of the possible means of achieving “la-
tentintion” of the drug itself, i.e., transformation into
derivative from which the active compound is re-
generated 71 eive.? The activity of the latentiated drug
will depend, among other things, (1) on the rate of ab-
sorption, distribution in the tissues, and accumulation
on the target aren; (b) on the rate of “bloactivation,”
i.e., Deeivo hydrolysis to liberate the parent compound.”
In reeent times, attempts have been made to apply
sonie basic coneepts of mtramolecular catalysis to drug
latentiation, by esterifving drugs with aeids, whose
esters are kuown to undergo facilitated hydrolysis.”
On the same ground, other labile drug derivatives such
ax ethers and amides have been prepared.?

Our interest in this field arose from the observation
that some aryloxyacetic ueids, also kuown as plant
growth regulators, have been found to eonfer upon
esterified drugs cenhanced intensity and duration of

(1) Names of aoibors wore in aiphabelical order. 1'his work was sopporled
by a grant from Consiglio Nazionale delle Ricerclie.

¥2) (w) N. J. Narper, J. Med, Pharm, Chen., 1, 467 (1958); (hy N. L
Harper, Frogr. Druyg Rex., 4, 241 (1162),

(3) E.J. Arieny, ** Molecular Plarmacolozy,’ Vol 1, Aeademin Press lne.,
New York, N. Y., 1964, 1» 81,

(4) 8. M. Kuapeban, A V. Coasy, and 1o V. Swintosky Jo haem. Sci., b4,
504 (1065).

(5 (a) &ML Kopehay wel A I Cosey, . Med, Chem., 16, 150 (1067
dag om0 ML Knpelan aml AL CL ventues, ibid,, 10, 960 (1067).
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action.® We had previously reported that ethyl o-
hydroxyphenoxyacetate (1a) undergoes a facilitation of
hydrolysis through intramolecular catalysis, the lactone
2 being a probable intermediate in the process.” It
was presumed that esterification of a drug with o-hy-
droxyphenoxyacetic acid (1b) would give a labile de-
rivative, whose rapid breakdown in vivo might reason-

OCH,COOR Oy
Qr, = 0L«
OH (l) ~OR
la, R=C,H; H
0N
QL = »
00

b,R=H
2

<= + ROH

ably be expected. One of the hydrolysis produects, 1b,
is relatively nontoxic and had been used in the past, as
the caleium or sodium salt, as an antipyretic.# We felt
it would be of interest to compare the intensity and
duration of action of a drug derivative of 1b with re-
spect to other aryloxyacetates of the same drug, in order
to gain some basic knowledge on the “latentiating’
capacity and mechanism of these ester derivatives, A
comparison between aryloxyacetates and other esters
might also be useful.

The muscle relaxant 3-o-toloxy-1,2-propanediol (me-

CH,
@'OCH&HOHCHDH

3

phenesin, 3) was chosen as the model drug for this study.
The compound is characterized by an extremely short
duration of action, due to its rapid in vivo oxidation to
B-(o-toloxy)lactic acid.® Conversion of the drug into
the l-acid succinate,'® 1-carbamate,!! or 1-nicotinate!?
has been effected in an attempt to prolong its action by
protecting the labile 1-hydroxy group, but these de-
rivatives are not entirely satisfactory, so that a new
long-acting ester might be of interest.

Chemistry.—The esters (listed in Table I) were
prepared (Scheme I) by reaction of 1,2-epoxy-3-(o-
toloxy)propane (4) with the appropriate acid (procedure
A), or by reaction of mephenesin (3) with the appropri-
ate acid chloride in pyridine solution (procedure B), or,
in the case of the o-hydroxyphenoxyacetate (7), by
reaction of the lactone 2 with 3 (procedure C). The
p-amino esters were obtained from the corresponding
nitro derivatives by catalytic hydrogenation.

Several attempts to prepare mephenesin mono-o-
nitrobenzoate by procedure A were unsuccessful,
Treatment of 3 with o-nitrobenzoyl chloride (procedure
B) gave only the bisester 15, even when 3 was used in
excess, Treatment of 4 with p-nitrobenzoic acid gave

(6) D. Gould, L. Finckenor. E, B. Hershberg, J, Cassidy, and P. L. Perl-
man, J. Am. Chem. Soc.. 79, 4472 (1957).

(7) 8. M. Kupchan and M. F. Saettone, Tetrahedron, 18, 1403 (1962).

(8) P. Lebeau and G. Courtois, ' Traite de Pharmacie Chimique,"' Vol. 2,
Masson & Cie., Paris, France, 1946, p 1390.

(9) R. T. Riley and F. M. Berger, Arch. Biochem. 20, 1959 (1949).

1:}}1(;)) F. M. Berger and R. F. Riley, J. Pharmacol. Ezptl. Therap., 96, 269
( (11) (&) W. A. Lott and E. Pribyl. U. §. Patent 2,600,386 (1052); (b)

F. M. Berger, J. Pharmacol. Exptl. Therap., 104, 468 (1952).
(12) T.I. Fand and R. H. Broh-Kahn, U. S. Patent 2,750,391 (1056).
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the monoester 11, while attempts at preparing the same
ester by procedure B gave, in analogy with the previous
case, only the bisester 13. TPartial acid hydrolysis of
13 gave 11, whereas 15 resisted attempts at hydrolysis,
It was assumed that the primary ester was formed in all
procedures. As a matter of fact, (a) ring opening of
propylene oxide derivatives by aeids occurs to give
preferentially the primary ester, which may be formed
directly, or through acyl migration;'® (b) the primary
rather than the less reactive secondary aleohol function
of 3 should react with the acid chloride or with 2. The
proposed structure was confirmed through oxidation
of the esters 6 and 11, selected as representatives of the
series: both compounds were readily transformed,
under mild conditions, into the corresponding esters of
1-hydroxy-3-(o-toloxy)propan-2-one (5).

A study of the noncatalyzed hydrolysis of all esters
was carried out in aqueous acetone at 100°, following
the method described in ref 7. The half-life for the
hydrolysis of 7 was ca. 5.5 hr (vs. ca. 6 hr for 1a), while
all other esters were practically unchanged after 24
hr under the same couditions. The facile hydrolysis
of esters of 1b was thus confirmed.

Pharmacology.—All compounds listed in Table I
were screened for paralyzing activity in mice, at four
dose levels, using groups of three male albino mice
(Swiss SM) for each dose level. The animals were
injected intraperitoneally at dose levels of 100, 200,
400, and 800 mg kg, and observed for 2 hr. Only the
phenoxyacetates 6-9 were found to possess mephenesin-
like activity and were selected for further study. Me-
phenesin salicylate (10) was devoid of muscle relaxant
activity at the 300-500-mg/kg levels, but exhibited a
weak sedative action. The pharmacology of this com-
pound is being iuvestigated further in this laboratory.
The esters 11-16 were practically devoid of mephenesin-
like activity except at toxic doses (1000-1500 mg/kg).
It is interesting to observe that oxidation of the active
ester 6 to the corresponding ester of 1-hydroxy-3-(o-
toloxy)propan-2-one (17) results in total loss of pharma-
cological activity., Compound 18 was also inactive.
To our knowledge, 2-oxo derivatives of mephenesin had
never been prepared and tested before.

In Table II are recorded the methods and results of a
preliminary biological investigation on the four active
compounds. Our intent was to provide comparative

(13) A. Weissberger, ''The Chemistry of Heterocyclic Compounds;
Heterocyclic Compounds with Three- and Four-Membered Rings," Part 1,
Interscience Publishers, Inc., New York, N. Y., 1964, pp 366~-382.
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+ Nee Experimental Section,
nincorrected.

¢ 13z, heuzene; PI5, petrolenm ether (hp G0-50°); L, ethanol.
¢ Analytical results of the elements listed were within =0.3¢; of the theoretical values.

“ Determined on a ISofler block and
¢ The compound existed i two

erystalline forms; both showed ldentical ir spectra in CIICI; solution and identical physiological activity.

TaprLe 1
PHABRMACOLOGICAL EVALCATION OF TIE PHENOXYACETATES PREPALED IN TIs STUDpy?

-0 (rotating yod )P

Compd mg/ kg mmol kg
Meplhienesin 84 0.45
Mephenesin carbamate 125 0.35
6 284 0.04
7 372 1.1
8 325 0.92
4 275 0.82

* All compouunds were administered by intraperitoneal iujection as a suspension in physiologieal solution comaining :
(Polyoxyvethylene Sorbitan \Iouuoledte, A & D. Treves Iue.,, New York, N. Y.).
lind been withdrawn 24 hr prior to injectiou, were used in all tests,

haw and T. S, Miya, J. Am. Pharm.
tained by graphical iuterpolation.

ousot of action to the final pass in the rotating rod test, for animals receiviug a dose in the EDj, rauge.
mean tinie from time of injection to the onuset of action (inability to rewnin on the rotaiing rod for | miw).

after 48 hr.

data, under equivalent conditions, ou the intensity and
duration of activity (rotating rod test; see footnote b,
Table IT) and on the toxicity of our compounds with
respeet to mephenesin and mephenesin carbamate.

Discussion

The results obtained with the esters 6-9, and the
relative pharnacologieal inertuess of the other me-
phenesin esters prepared in this study, confirm the
previously published observation® on  aryloxyacetic
acids and their inherent ability to impart a longer dura-
tion of pharmacologic activity to the respective drug
esters.  Indeed, the duration of action of mephenesin
phenoxyacetates increases from 1.5 to 3 times over
that of mephenesin carbamate.  The intensity of action
of the phenoxyacetute esters slightly decreases as com-
pared with the carbamate ester, however. Inter-
estingly, the testosterone aryloxyalkanoates have been
reported® to have given maxima as high as three times
that of the propionate and twice that of other conven-

Dnration of acl.” Lnency, e 1 Ratin
min (range) min g ke mmol, ke LD 151 b

4 (3-0) 2 570 301 6.8

7(3-12) 1 G0 o 4.0

14 (S--18]1 n 1300 405 4.5

10 (5-15) N 2800 S 4 7.6

23 (10-24) N 030 2.7 2

17 (12-19) v} 050 2.8 !

306 Ciere )

Male, albine Swiss 8.M, mice, 2530 g, to whom {ood

¢ The rotating rod test was perforined as indi('ntod by N. W. Duu-
Assoc., Sci. Ed., 46, 208 (1957}, usiug 24-36 aulmals/compound.
¢ The duration of aetion is defined ax the mean tiwe, calenlated by graphical interpolation, from

The reported values were ob-

< The latency ix defined ax the
* The L)y were ealenlated

tional esters.  In our compouunds, the aetivity ranged
from 0.5 to 0.75 that of the carbamuate, on o molar basis.
The fact that, of all four esters, the o-hydroxyphenoxy-
acetate 7 shows the shortest duration of uwetion (10
s, 23 min of the p-chlorophenoxyacetate) might be ex-
plained in terms of inereased in vivo rate of hydrolysix,
where mtramolecular catalysis might play o small but
defimte role.  However, the @ vive ceffect 1= not very
significant, cspecially when camnpared with the i eiten
results, and further studies are necessary to evidenec it
more aceurately.

Of particular interest is the ester 7, which shows the
highest therapeutic index of the whole group. This
s very probably due to the low toxicity of o-hydroxy-
phenoxyacetic neid (LD;y > 2500 mg/kg), which is the
least toxie of the four acids.  In conclusion, arvloxyace-
tic acids may be looked upon as interesting latentiating
agents, particularly when compared with other acids.
Further study dealing with the application of @ wide
series of these aeids to the latentiation of drigs con-
taining hydroxyl or amino groups is now i progress,
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Experimental Section

Chemicals,—Phcnoxyacetic acid and the corresponding acid
chloride were prepared as described by Mameli, et al.’4 o-Hydroxy-
phenoxyacetic acid lactone (2) was prepared from the correspond-
ing acid as described by Ludewig.”® p-Chiorophenoxyacetic
acid aud the corresponding acid chloride were prepared aecording
to Mintou and Stephen.” 1,2-Epoxy-3-(o-toloxy)propane (4)
was prepared as lndicated by Chizhevskaya, ef al.,” and was
pwrified by distillation under reduced pressure, bp 132-135°
(10 mm). All other starting materials were commercially avail-
able products, purified by erystallization to constant 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 proceduire given by Petrow, ef al.,’8 for the prepara-
tion of mephenesin benzoate.

B.—Compounds 6, 8, 13, 15, and 16 were prepared by treat-
ment of mephenesin (3) with the appropriate acid chloride.
Treatment of 3 with o- or p-nitrobenzoxl chloride gave only the
bisester 15 and 13, respeetively, even when the reactants were
uscd in equimolar amounts. As an example, the preparation of 8
is reported. A mixture of 3 (5.0 g, 27 mmoles), p-chlorophenoxy-
acetyl chloride (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 (MgSO,),
and evaporated to give an oil which erystallized from benzene-
petrolenim ether to afford pure 8 in 4097 yield.

C.—The ester 7 was prepared by treatment of 8 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 crystallization from benzene-petroleum
cther (bp 60-80°), 5.9 g (289) of ester, which was purified by
further crystallization from the same solvent mixture.

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

Oxidation of 6 and 11.—The oxidation of 6 and 11 to the corre-
sponding 1-hydroxy-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 acetone (10 ml, previously distilled over KMnQy)
was added dropwise au 8 N solution of CrOs in H,SO, (1.5 ml),’®
while stirring and cooling at 5°. The mixtire was then dilnted
with H;O, and the solid which separated was collected, washed
with 109 Na;CO; and H0, dried, aud crystallized from EtOH.

Acid-Catalyzed Hydrolysis of 13 to 11.—A solution of 13
(1.0 g) in 93% EtOH (10 ml) was treated with several drops of
concentrated HCI, then was heated 1 hr under reflux and poured
into H.O. The solid which separated gave on crystallization
from CeHes 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 KMnOQ,, desiceation over K.COy,
and fractionation.

Solutions (0.1 M) of the compounds in acetoue containing
4067 H.O by volume were heated at 100° in sealed 10-ml ampoules.
The rates of reaction were measured by titration of successive
ampoules, reinoved after appropriate iutervals., with standard
alkali (phenol red indicator). The hydrolysis of 7 was found to
be first order in ester up to 90¢; completion; K = 3.5 X 10-%

(14) (a) E. Mameli, E. Gambetta, and G. Rimini, Gazz. Chim. Ital., 50,
170 (1920): (b) E. Mameli, bid., 86, 763 (1926).

(15) H. Ludewig, J. Prakt. Chem., 61, 345 (1900).

(16) T. H. Minton and H. Stephen. J. Chem. Soc., 121, 1600 (1922).

(17) I. I. Chizhevskaya, Z. B. Idel'chik, L. A. Yakimovich, and K. S.
Shadurski, Vestsi Akad. Navuk Belaurusk. SSR, Ser. Fiz.-Tekh. Navuk, 115
(1957): Chem. Abstr., 63, 9009 (1958).

(18) V. Petrow, O. Stephenson, and A. M. Wild, J. Pharm. Pharmacol., 12,
37 (1960).

(19) Prepared according to C. Djerassi, R. R. Engle, and A. Bowers,
J. Org. Chem. 21, 1547 (1956).

(20) The reaction very probably involves hydrolysis of the primary ester
function, followed by acyl migration to give the a-monoester 11, For similar
cases of acyl migration in diol monoesters, see, e.g., G. Berti, F. Bottari, and
B. Macchia, 4nn. Chim. (Rome), 62, 1101 (1962).
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sec~, 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 & 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
(IT) and III. Some properties of the purified deriva~
tives are reported here.

The reduced material showed two major peaks on
diethylamrinoethylcellulose 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 IIT. IIT is most
likely a mixture of diastereoisomers 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 diethylaminoethyleellulose chromatog-
raphy as described for aminopterin.® Hydrogenation was carried
out in AcOH nsing PtO; catalyst.” The reduced material was
filtered uiuder H, aud washed with ether.”
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