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The synthetic methods used for the preparation of com­
pounds are outlined in Scheme I. 

Chemistry. The synthesis of l,3-bis(alkoxymethyl)-5,5-
diphenylhydantoins (2 and 3) was accomplished from 5,5-
diphenylhydantoin (1) with the appropriate chloromethyl 
alkyl ether in the presence of two equivalents of base. 
Mixed alkylalkoxymethyl derivatives (5 and 6) of 5,5-di­
phenylhydantoin were obtained by alkylation of 3-benzyl-
5,5-diphenylhydantoin4 (4) with chloromethyl alkyl ethers 
in the presence of base. From the base-catalyzed reaction 
of 5-ethyl-5-phenylhydantoin (7) with alkyl chloromethyl 
ethers, 3-alkoxymethyl-5-ethyl-5-phenylhydantoins (8-10) 
were obtained. Treatment of compound 7 with excess 
CH2O in the presence of base, followed by AC2O and pyri­
dine, provided l,3-bis(acetoxymethyl)-5-ethyl-5-phen-
ylhydantoin (12). 3-Methoxymethyl-5-ethyl-5-phenylhy-
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d a n t o i n (8) could be conver ted in to 3-acetoxymethyl-5-
e thy l -5 -pheny lhydan to in (11) with AC2O in t h e presence of 
SnCU.1 

Mixed a lkyla lkoxymethyl a n d alkylacyloxymethyl deriv­
at ives of 5-e thyl -5-phenylhydanto in (14 and 15) were ob­
ta ined from 3-methyl -5-e thy l -5-phenylhydanto in (13). 

P h a r m a c o l o g y . A n t i c o n v u l s a n t A c t i v i t y ( M E S ) . All 
of t h e compounds listed in T a b l e I were t e s ted for ant icon­
vulsant act ivi ty against maximal electroshock seizures 
( M E S ) , a l though only two of t he der ivat ives were as effec­
t ive as t he p a r e n t compounds 1, 7, a n d 13. In t h e d iphenyl ­
h y d a n t o i n series, t h e bes t act ivi ty aga ins t M E S was shown 
by t h e l ,3 -b i s (methoxymethy l ) der ivat ive 2, which was a p ­
proximate ly one- th i rd as p o t e n t as c o m p o u n d 1. Com­
p o u n d s 3, 5, a n d 6 exhibi ted only weak act ivi ty a t high 
doses. Of t h e 5-e thy l -5-phenylhydanto in der ivat ives , t he 
m o s t act ive compounds were 3-acetoxymethyl-5-e thyl-5-
p h e n y l h y d a n t o i n (11), which was equal ly effective as t he 
known 5-e thyl -5-phenylhydanto in (7), a n d 3-methoxy-
methy l -5 -e thy l -5 -pheny lhydan to in (8), which showed one-
half t h e po tency of compound 7. C o m p o u n d s 9, 10, and 12 
d isp layed one-eighth , one-four th , and one-fifth t h e po tency 

of c o m p o u n d 8, respectively. T h e der ivat ives of 3-methyl-
5-e thy l -5-phenylhydanto in (14 and 15) were approx imate ly 
equa l in activity, exhibi t ing one-e ighth t he po tency of t h e 
p a r e n t compound 13. 

In add i t ion to t he newly synthes ized compounds , t h e 
known compounds , for which no comple te pharmacologic 
d a t a are available, were also eva lua ted . These are 3-
methy l -5 ,5 -d ipheny lhydan to in 5 (16), l -methyl -3-benzyl -
5 ,5 -d iphenylhydanto in 4 (17), and l ,3 -d imethyl -5 ,5-d iphen-
y lhydan to in 6 (18). Only compounds 16 a n d 18 were found 
to be effective agains t M E S . 

M e t . Of t h e 5 ,5-d iphenylhydanto in derivat ives , only t he 
known 1,3-dimethyl derivat ive 18 exhib i ted good act ivi ty 
aga ins t pen ty lene te t razo le - induced seizures (Met) in con­
t r a s t t o t h e p a r e n t compound which exhibi ted no activity. 
W e a k activity was shown by compounds 2, 3, 5, 6, a n d 17. 
C o m p o u n d 16, which was previously repor ted to have ac­
t ivi ty against penty lene te t razole , 7 showed very l i t t le activi­
ty a t t he doses employed. In t he 5-e thy l -5-phenylhydanto in 
series, compounds 8, 9, 11, and 12 h a d act ivi ty agains t 
pen ty lene te t razo le . C o m p o u n d 8 was approx imate ly one-
half as active as t h e p a r e n t c o m p o u n d 7 while c o m p o u n d s 
9, 11, and 12 had only weak activity. T h e 3-methyl-5-ethyl-
5 -pheny lhydan to in derivat ives 14 a n d 15 were bo th weakly 
active against pen ty lene te t razo le . 

C N S D e p r e s s i o n . These compounds , for t he m o s t pa r t , 
d id no t exhibi t CNS-dep re s san t effects. C o m p o u n d s 6, 9, 
11, 14, and 16 displayed C N S depress ion only a t high dos­
age. Neurological deficit was no ted after admin i s t r a t ion of 
large doses of compounds 8 and 14. 

H y p n o t i c A c t i v i t y a n d A c u t e T o x i c i t y . T h e com­
p o u n d s l is ted in Tab le I all exhibi ted l i t t le or no hypnot ic 
act ivi ty. Acute toxicities were also ext remely low. Only 
c o m p o u n d s 2 (>200 < 500) and 11 (~500) showed L D 5 0 

values less t h a n 1000 mg/kg. T h e LDso's of compounds 2 
a n d 11 were, however, significantly higher t h a n t h a t of 5,5-
d i p h e n y l h y d a n t o i n (1 ,150 mg/kg) . T h e margins of safety of 
compounds 2 a n d 11 (LD50/ED50 2: 10) appea r to be well 
wi th in acceptable l imits . 

E x p e r i m e n t a l S e c t i o n 

Pharmacology. All compounds were administered orally sus­
pended in 10% aqueous acacia. Adult male albino mice (18-30 g, 
Charles River) were used throughout this study. Protection against 
maximal electroshock (MES) and pentylenetetrazole (Met) were 
determined according to Swinyard, et al.8 

Peak Time. Time of peak anticonvulsant activity (maximal 
electroshock seizures) was determined according to Swinyard, et 
al.,s except that different groups of five mice were tested at the ap­
proximate ED50 at intervals of 0.5, 1, 2, and 3 hr (or longer) fol­
lowing drug administration. In our experience different groups 
were necessary since repeated shocking of animals leads to false 
positive results. The peak time was taken to be the time at which 
maximum protection occurred. 

Hypnotic Activity. Compounds were administered to groups of 
ten animals generally at five dosage levels. Hypnotic activity 
(sleep) was determined by loss of the righting reflex without regard 
to the duration of effect, i.e., the interval between loss and return 
of the righting reflex. The number of mice sleeping was recorded 
for each dose, and the dose required to induce sleep in 50% of the 
animals (HD50) was determined graphically according to Litchfield 
and Wilcoxon.9 A compound was considered to have hypnotic ac­
tivity only if the dose required to induce sleep in the animals dif­
fered significantly from the dosage required to cause death. 

Acute Toxicity. The compounds were administered orally and 
the animals were observed for signs of toxicity over a period of sev­
eral hours thereafter and again daily for a period of 1 week or until 
complete recovery had occurred. The number of deaths was re­
corded and the dosage required to cause death in 50% of the ani­
mals (LD50) was computed according to Litchfield and Wilcoxon.9 

CNS Depression. CNS depression was recorded if the animals 
(a) exhibited decreased spontaneous movements compared to un­
treated controls either by visual observation or by recording the 
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T a b l e I. Pharmacologic Activity of Dipheny lhydan to in and 
E t h y l p h e n y l h y d a n t o i n Derivat ives 

ompd 
no. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Peak 
time, 

hr 

3 
0.5 
2 
2 
1 
2 
1 
0.5 
1 
2 
1 
2 
1 
0.5 
0.5 
2 
0.5 
3 

MES, 
ED50, mg/kg 

-7 .5 
-25 
>200 
>200 
>200 
-200 
-12.5 
- 2 5 
-200 
-100 
-12.5 
-130 
- 1 0 
- 8 0 
50-80 
>3.125 < 6.25 
>200 
- 5 0 

Met, 
ED50) 

mg/kg 

Inactive 
-600 
>1000 
Inactive 
>200 
-200 
-16 
-38 
>200 
Inactive 
-100 
>200 
- 3 0 
-200 
-100 
>200 
-110 
- 2 5 

actual number of movements with the aid of a standard photoelec­
tric cell apparatus; (b) were tame, i.e., resisted handling less than 
untreated controls; and (c) showed decreased tonus of skeletal 
muscles on handling. In addition, neurological deficit was recorded 
if the animals showed ataxic movements of other signs as reported 
by Swinyard, et a/.,8 or failed to "log roll" for at least 1 min on a 
rod (Rotarod)10 rotating at 6 rpm. 

Analyses and Spectra. Microanalyses were within ±0.3% of the 
theoretical values as performed by Galbraith Laboratories, Knox-
ville, Tenn., or Atlantic Microlab, Inc., Atlanta, Ga. Melting points 
were obtained on a Fisher-Johns hot stage and are corrected. Ir 
spectra were recorded on a Perkin-Elmer 337 grating ir spectro­
photometer. Nmr spectra were run on Varian A-60A and HA-100 
spectrometers in (CDahSO with Me4Si as internal reference. Uv 
spectra were recorded on a Bausch & Lomb spectronic 505 spectro­
photometer. Mass spectra were determined on a Hitachi RMU-6D 
double-focusing spectrometer at 70 eV. Type QlF silica gel plates 
from Quantum Industries were used for tic development with 
PhH-EtOAc mixtures. E. M. Merck 70-325 mesh silica gel (0.05-
0.2 mm) pretreated with benzene 2:1 (weight of silica gel-volume 
of benzene) was used for chromatographic separations. Ir, nmr, uv, 
mass spectra, and tic were all appropriate. 

l,3-Bis(methoxymethyl)-5,5-diphenylhydantoin (2). Diphe­
nylhydantoin 1 (25.3 g, 0.1 mol) was dissolved in dimethylacetam-
ide (150 ml) and LiH (2.0 g, 0.25 mol) was added. The mixture was 
stirred 15 min at 50°. CH30CH2C1 (20 g, 0.25 mol) was added 
dropwise over a 15-min interval. Stirring was continued at 50° for 
1 hr. The solution was allowed to stand at 25° for 16 hr, after 
which ice-HjO (300 ml) containing HC1 (2 ml) was added. After 
extraction of the aqueous solution with EtOAc, the extract was 
evaporated and the remaining oil was chromatographed on silica 
gel (300 g). Elution with EtOAc-CeHe (1:19) gave 2 (14.5 g, 42.5%): 
mp 98.5-100.5°. Anal. (C19H2o04N2) C, H, N. 

l,3-Bis(butoxymethyl)-5,5-diphenylhydantoin (3). Com­
pound 3 was prepared from 1 (25.3 g, 0.1 mol) and C4H9OCH2CI 
(27.0 g, 0.22 mol) in the same way as described for the preparation 
of compound 2. Elution of the column (300 g of silica gel) with 
C6H6-hexane (3:1) gave 3 (16.0 g, 38%), an oil. Anal. (C25H32O4N2) 
C, H, N. 

l-Methoxymethyl-3-benzyl-5,5-diphenylhydantoin (S). To a 
solution of 4 (6.8 g, 0.02 mol) in DMF (50 ml) was added LiH (800 
mg, 0.1 mol), and the solution was stirred at 25° for 30 min. 
CH3OCH2CI (9.6 g, 0.12 mol) was added dropwise over a 15-min 
interval. The solution was stirred 16 hr at 100°, then cooled, and 
poured into iee-H20 (200 ml). The oily precipitate was extracted 
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into EtOAc and the extract was evaporated. The remaining oil so­
lidified upon standing 24 hr and was crystallized from MeOH to 
give 5 (4.4 g, 57%): mp 107-108°. Anal. (C24H22O3N2) C, H, N. 

l-Butoxymethyl-3-benzyl-5,5-dipheny]hydantoin (6). Com­
pound 6 was obtained from 4 (6.8 g, 0.02 mol) and C4H9OCH2CI 
(14.7 g, 0.12 mol) in the same way as described for the preparation 
of compound 5. The product was chromatographed on silica gel 
(200 g). Elution with QjHe-hexane (3:1) gave S (4.2 g, 49%), an oil. 
Anal. (C27H28O3N2) C, H, N. 

3-Methoxymethyl-5-ethyl-5-phenylhydantoin (8). To a solu­
tion of LiH (600 mg, 0.075 mol) in DMF (50 ml) was added 7 (6.0 g, 
0.03 mol). The solution was stirred at 25° for 1 hr. CH3OCH2CI (20 
g, 0.25 mol) was added dropwise over a 15-min interval, and stir­
ring at 25° was continued for 16 hr. The solution was poured into 
ice-H20 (300 ml) and the resulting oil was extracted with EtOAc. 
The extract was evaporated and the residue was chromatographed 
on silica gel (250 g). Elution with EtOAc-CeHe (1:9) gave 8 (4.4 g, 
59%), an oil. Anal. ( C ^ H ^ C - s ^ ) C, H, N. 

3-Butoxymethyl-5-ethyl-5-phenylhydantoin (9). Compound 
9 was prepared from 7 (6.0 g, 0.03 mol) and C4H90CH2C1 (20 g, 
0.16 mol) in the same way as described for the preparation of com­
pound 8. Obtained was 9 (6.9 g, 79%), an oil. Anal. (C16H22O3N2) 
C ,H ,N . 

3-Benzyloxymethyl-5-ethyl-5-phenylhydantoin (10). Com­
pound 10 was prepared from 7 (5.1 g, 0.025 mol) and 
C6H5CH2OCH2CI (8.0 g, 0.051 mol) in the same way as described 
for the preparation of compound 8. Obtained was 10 (1.5 g, 18.5%), 
an oil. Anal. (C19H20O3N2) C, H, N. 

3-Acetoxymethyl-5-ethyl-5-phenylhydantoin (11). To a solu­
tion of 8 (2.45 g, 0.01 mol) in Ac20 (7.5 ml) was added SnCU (3 
drops). The mixture was stirred 16 hr, and the solid was filtered 
and chromatographed on silica gel (200 g). Elution with EtOAc-
CeHe (1:19) followed by crystallization from MeOH-H 2 0 (2:1) 
gave 11 (1.4 g, 51%): mp 97-98°. Anal. (CuH l 604N2) C, H, N. 

l,3-Bis(acetoxymethyl)-5-ethyl-5-pnenylhydantoin (12). To 
a solution of 7 (4.0 g, 0.02 mol) in AcOH (40 ml) was added 37% 
HCHO (10 ml, 0.12 mol). The solution was heated at reflux 16 hr, 
then cooled, and extracted with EtOAc. The extract was evapo­
rated and the remaining oil was dissolved in pyridine (10 ml). AC2O 
(10 ml) was added and the solution was allowed to stand 16 hr and 
then poured into ice-H20 (200 ml) containing 38% HCl (10 ml). 
The aqueous solution was extracted with EtOAc, the extract was 
evaporated, and the remaining oil was chromatographed on silica 
gel (200 g). Elution with EtOAc-CeHe (1:9) gave 12 (1.6 g, 23%), an 
oil. Anal. (C17H20O6N2) C, H, N. 

1 -Acetoxymethyl-3-methyl-5-ethyl-5-phenylhydantoin (14). 
Compound 14 was prepared from 13 (4.4 g, 0.02 mol) in the same 
way as described for the preparation of compound 12. Obtained 
was 14 (2.3 g, 40%), an oil. Anal. (CisHjgOi^) C, H, N. 

l-Methoxymethyl-3-methyl-5-ethyl-5-phenylhydantoin 
(15). Compound 15 was prepared from 13 (4.4 g, 0.02 mol) and 
CH3OCH2CI (2.0 g, 0.025 mol) in the same way as described for the 
preparation of compound 8. Obtained was 15 (1.8 g, 35%): mp 
68.5-70.5°. Anal. (C14H18O3N2) C, H, N. 
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