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190.5° dec.; wme 2330, 2400 (bonded N+-H or O-H), 1700
(C=0), 765 (C-Cl), 712 ¢cm.~! (benzoyl CH).

Anal.  Caled. for C;;HCINO;-HCl: C, 54.88; H, 4.61;
Cl, 21.63; N, 4.27. Found: C, 54.78; H, 4.79; Cl, 21.38; XN,
4.19.

Attempted Preparation of Free Base of II.—II (1.1 g.) wus
added to 209 aqueous sodium bicarbonate solution, the
suspension was stirred for 2 hr., and the solid was filtered, washed
with water, and dried. The material (0.5 g.) was insoluble in most
organic solvents, NaOH, or HCl. The melting point of the com-
pound was above 350°. A sample was dried at 100° (0.5 mm.)
over PO and was analyzed without further purification (Found:
C, 61.75; H, 5.17; N, 4.66.). Its n.n.r. spectrum in dimethyl
sulfoxide-ds gave indistinct peaks indicating a polymer. An
analogous polymerization has been observed for 2-methyl-3-
hydroxy-4,3-dibromomethylpyridiue hydrobromide.s

4-Deoxy-5-benzoyloxypyridoxine Hydrochloride (IV).—
II (1.1 g.) in 20 nil. of niethanol was hydrogenated with H, at
2.81 kg./em.2 (40 p.s.i.) for 6 hr. in the presence of 3% palladium
on charcoal. Filtration, evaporation under reduced pressure,
and crystallization from ethanol-water gave 4-deoxy-3-benzoyl-
oxypyridoxine hydrochloride (0.84 g., 85%,) as colorless needles,
np. 223-226° dec.

Anal. Caled. for C;Hi:NOy-HCL: C, 61.33; H, 5.49; C],
12.07; N, 4.77. Found: C, 61.03; H, 5.66; Cl, 12.20; N, 4.61.

The free base precipitated from aqueous solution on addition of
sodium carbonate. It was crystallized from aqueous ethanol in
needles, nip. 140°.

Anal. Caled. for Ci;Hi:NOs: C, 70.02; H, 3.88; N, 5.44.
Found: C, 70.03; H, 6.13; N, 5.44.

The picrate formed yellow needles from ethanol, m.p. 210-211°
dec.

Aﬂal. Calcd. for C15H15NO3'C5H3.\'3O71 C, 5210, H, 381,
N, 11.63. Found: C, 52.10; H, 3.73; N, 11.52.

4-Deoxypyridoxine.—4-Deoxy-5-benzoyloxypyridoxine (IV,
2.57 g.) was refluxed for 2.5 hr. with 2 ¥ aqueous KOH. The
solution was neutralized, 4-deoxypyridoxine was filtered off and
converted into its hydrochloride by the ethanolic HCl. The
material (1.42 g., 9539%) was recrystallized from ethanol-ether
and melted at 235°, which was not depressed by admixture of an
authentic sample.

Anal. Caled. for C:HuNO,HCl: Cl, 50.66; H, 6.38: Cl,
18.69; N, 7.39. Found: C, 50.40; H, 6.43; Cl, 18.94; N,
7.55.

5-Hydroxy-6-methyl-4-(suilfomethyl)-3-pyridinemethanol
Benzoate (IT1Ia, R = SO;H).—To 1.09 g. of IT in ethanol (15 ml.)
a solution of sodium bisulfite (0.71 g.) in water (5 ml.) was added,
and the niixture was stirred at roomn temperature for 20 hr. The
resulting solid was collected; from the mother liquor another
erop was obtained on acidification and coucentration. Re-
crystallization from a large volume of aqueous ethanol (charcoal)
vielded the sulfonic acid (0.56 g., 30%) in needles, which did
not have a melting point; v 1315, 1160 (—SO0;H), 1710 (C=0),
720 cm. ! (benzoyl CH).

Anal. Caled. for C;HisNOgS: C, 53.41; H, 4.48; N, 4.13;
S,0.48. Found: C.33.11; H, 4.75; N, 3.92; S, 9.41.

5-Hydroxy-6-methyl-4-(thiocyanomethyl)-3-pyridinemethanol
Benzoate (ITIb, R = SCN).—To a solution of II in anhydrous
ethanol (15 ml.) potassium thiocyanate (0.68 g.) was added and
refluxed for 30 min. The contents were cooled to 0° and KCI
was removed by filtration. The filtrate, after clarification with
charcoal, was evaporated and recrystallized from aqueous
methanol to yield 0.537 g. of needles, m.p. 184° dec.; o 1428,
1316 (—SCXN), 1710 (C=0), 710 cm.~! (benzoyl CH).

Anal. Caled. for CgHuN:80;: C, 61.14; H, 4.49; S, 10.18.
Found, C, 60.88; H, 4.38; S, 10.15.

5-Hydroxy-4-(mercaptomethyl)-6-methyl-3-pyridinemethanol
Benzoate Hydrochloride (I1le, R = SH).—To a stirred solution
of 0.82 g. of II in 10 ml. of ethanol was added a solution of
0.3 g. of sodium sulfhydrate in 2.0 ml. of water over a period of
5 min. The mixture was stirred at roomi temperature for 8 hr.
Excess solvent was evaporated and the residue was dissolved in
absolute ethanol and passed through a column of Dowex 50 in
the H* form in order to remove Na ions. Evaporation of the
solvent followed by the crystallization from aqueous ethanol
afforded 0.36 g. (509, based on the amount of 11 not recovered) in
prisins, np. 117-119° dec.; »¥0° 2270 (-SH), 1705 (C=0), 710
cm. ! (benzoyl CH).

Anal.  Culed. for CuHENSO;: C, 62.28: H, 5.23; N, 4.84; 8,
11.08. Faund: C, 62.09; H, 5.03; N, 4.86; S, 11.35.
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A series of N-3-aryl (and alkyl) aminomethyl hydan-
toins have been prepared (Tables I-I11T) from 3,5-disub-
stituted hydantoins and spirohydantoins by coudensa-
tion with formaldehyde and the appropriate amine.!'~?
The hydantoins used in this study were prepared from
the corresponding ketones by a modification of the
Bucherer—Berg reaction as described by Goodson aud
co-workers.*

In a basic solution the aminomethyl group is cleaved
from the N-3 position, and the parent hydantoin is
regenerated. Thus in one experiment N-3-anilino-
methyl-5-ethyl-3-phenylhydantoin was converted quan-
titatively into 3-ethyl-3-phenylhydantoin upon stand-
ing in an alkaline solution at room temperature.

In addition to their preparation by the general pro-
cedure as described in the Experimental section, N-3-
morpholinomethyl-5,5-dimethylhvdantoin and N-3-ani-
linomethyl-5,5-dimethylhydantoin were also prepared
by the reaction of hydroxymethyl-5,5-dimethylhydan-
toin with morpholiie and aniline, respectively.

N-1,N-3-Bis(morpholinomethyl)- 5,5-dimethylhydan-
toin was prepared by the general procedure and
by allowing hydroxymethyl-5,5-dimethylhydantoin to
react with formaldehyde and 2 equiv. of morpholine.
Attemipts at preparing N-1,N-3-bis(anilinomethyl)-3,3-
dimethylhydantoin from either hydroxymethyl-55-di-
methylthydantoin, formaldehyde, and 2 equiv. of ani-
line, or from 5,5-dimethylhydantoin and 2 equiv. cach
of formaldehyde and aniline resulted only in the forma-
tion of N-3-anilinomethyl-5,5-dimethylhydantoii.

N,N’-Bis(3,5-disubstituted  3-hydantoinylmethyl)-
piperazine derivatives of 3,5-dimethylhydantoin and
5,5-diphenylhydantoin have been prepared by permit-
ting 2 equiv. each of the hydantoin and formaldehyde to
react with 1 equiv. of piperazine.

Infrared spectrograms of a number of the compounds
reported here appear in the Sadtler Standard Spectra
Catalog, No. 21157-21197, Sadtler Research Labora-
tories, Philadelphia, Pa.

Pharmacology —Various chemotherapeutic and phar-
macologic tests on representative members of this
group of hydantoins were conducted by Merck Sharp
and Dohme Research Laboratories, Division of Merck

(1) C.C. Bombardieri and A. Taurins, Can. J. Chem., 33, 923 (19355).

(2) 0. 0. Orazi and R. A. Corral, Tet-ahedron, 15, 93 (1961).

(3) J. N. Coker anil M. Fields, J. Org. Chem., 2T, 2226 (1062).

(4) L. H. Goodson, I. L. Honigberg, J. J. Lehman, and W. H. I3urton,
ibid., 28, 1920 (160).
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TasLe 1
N-J-ARYLAMINOMETH Y 1~3,3-DIMETIY LILY AN TOINS
(CH;[)YC~C\O
| NCH,NHAr
HN—CO
Yield, e e NTECOZRLL e
Ar M.p., “C. “ Toruula Cabad, el
CeH, 154.5~135.0 78 CraHp N0 18,02 185,08
p-CH,Celdy 169-170 6 CisHp N0, 16,99 17. 10
p-BrCeH; 196-196. 5 76 CrHiBrN,o0, 13,46 135,50
m-BrCsH; 144, 5-143.5 N2 CrpHuBrN;O., 13,46 IBIEH)
p-CICsH, 103.5~104.5 e CHpCIN O, 15,064 15. 60
U-(;l(:e}‘Li 127 .5-128.0 53 ( ,fy_-]il«;cl.\';,( ): 15,64 15,58
.),4-((:}’{4)3(*5113 145-145.5 62 CeHp N3O, 16, (18 15,003
2,5-(CHy).CoHy 1581505 ET ClLsNa0; 16 as LG o
p-CeHsCsHy 144-145 56 CrsHisN 505 15,65 (B
0-CeH:CeHa 152154 52 CHNyO, 15,63 (EI
o-CH;OO0CCsH, 171152 43 CHE N, 1443 BV
0-C.H;00CCl, 154--155 T2 ChaHpN (L 15,77 1558
0-C.H,OCH, 118119 o (s H1oN 30 1515 1416
p-NCCeH, 140-150 15 CpHEN O, 216U 2183

Tapre 11

N-3-AMINOMETHY L DERIVATIVES 018 3,5-11sUBs1TruTED HynaNrolNs

R
C —C\o
R N-—CH,—R"
HN-CO
Reflux
tiae, Yield, Reerystu. Nitrogen, ‘.

L R R e, D7) solvent M.op., L Ihsricalic Culed. naoml
CH, Csll, (el NH 2 62 CeHs 136-136.5 CirHirN 04 14,23 14,24
CH; Celds p-CH,CelleNH ) ™ CsHeligroin 136-137.5 CisHis N0 15,58 13.77
CH; CsH. Morpholino D 60 CeHe 139-140 CH N0y 14.52 14.74
CH, CeH; Piperidino 2 60 CeHs 149-151 CisHa N0 14,02 14.65
C.H; CH; CsH;NH | 70 C:H,0OH 135.5-156.00  CiHoNzOs 13.38 1557
C.H, CeH; p-CH;CsHNH 3 63 C.H,0H 153-153 .5 CroHa N30 1299 1208
C.H, CH, Morpholino B 57 CeHs 135.5-136. 7 CrsHa N304 13,85 4,02
C.H; CeH, Piperidino 3 Bl3) C.H;OH 118-119 CrHauN ;0. 153 04 14,015
n-CyH, CeH, CeH,NH* 4 45 Ag. G:H,0OH 1321355 CioHay N30 12.09 15,06
CH; p-CICeH, C:H.NH 1 03 C.H,0OH 145.5-147.0 Cr:HisCIN0 12,74 12,54
CH; p-CICsH, p-CHyCyHUNH ] 06 C.:H.OH 161.5-163.0 CysHsCIN; O, 19,92 1218
CH; p-CICeH, Morpholino ] 70 C.H;0H 163-164 CHsCINO; 12,90 1510
CH, p-CICsH, Piperidino ! 07 C.H;OH 145.5-147 .q C16HaCIN 04 14.06 12,14
n-CyH, n-C;Hy CsH;NH 1 [tH] CH,0H 116-117.5 CreHaa N0 14.52 1430
n-CyHy n-C3Hy p-CH,;CsH,NH i 92 CHOH 114116 CizHos N 13,85 133,57
n-CsH; n-CyHy Piperidino 1 30 C.H,OH 103-196.5 CisHuN O, 14,05 15, a2
CsHs CeH; CH:NH 1 75 C.H,0H 165--169 ClaH,yoN30, 11,76 1S
CeH, CeH; p~-CH;C:H,NH i Gl C.H,0H 171.5-172.5 CasHa N3Oy ot 12
(:GII- CeHs p-CHg()CGII4NH 1 23 (CHg)g(.' ) 167.5-169.5 C-_!;;Huxa()g 10,85 11, H
CsH; CeH, p-BrCHNH 1 10 C,H;0H 194 51055 CauH BN, .G 0,72
CsH; CH, (CH;)N 0.5 5 (CH;)CO 133-134 CpHaN 0, 12.45 12,50
CsH; CeH; Morpholina 0 12 (CH;),CO 153155 CaoHu N0, 11.96 s
Cel, CeH; Piperidino 1 40 CHOH 167-168 Ca HosN 504 12.03 11.4a]

¢ Sirupy product crystallized in 2 months.

and Co., Inc. The compounds were subjected to the
following tests: screening against Escherichia coli in
vitro, screening against several species of protozoa
in vitro, screening against coccidiosis in chickens,
testing in rats for analgesic activity, testing in mice for
effects on the nervous system, and testing for anti-
inflammatory activity. While slight activity was
shown i a number of instances, none of the com-
pounds appeared to be sufficiently interesting to wai-
rant detailed studies.

In the E. coli in vitro assay a paper disk was dipped
into a solution of the test compound and placed on a
Difeo nutrient agar medium seeded with an 18-hr. /5.

coli culture. The presence of zones of inhibition wus
noted, the solution was successively diluted twofold,
and the assay was repeated until no inhibition was ob-
served. None of the compounds tested showed ac-
tivity below concentrations of 0.5 mg. /ml.

In the screening against protozoa the compounds
were assayed against Endamoeba histolylica, Tyicho-
monas foetus, and Histomonas meleagridis in rilro by
essentially the procedure deseribed by Cuckler and co-
workers.?  All compounds were inactive at concentra-
tions of 100 v/ ml.

(5) A. C. Cuckler, A, B, Kuopfeulwrg, ard No Nidluuee Apfast. Ehosin
tUoreapy, B, 540 (1955).
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TapLe III
N-3-AMINOMETHYL DERIVATIVES OF SOME SPIROHYDANTOINS
XC—C\O
/N——CHQ-*R
HN-CO
Reflux
time, Yield, Recrystn. ~Nitrogen, %—
X R hr. % solvent M.p., °C. Foriula Caled. Found
—~(CHa)s— CsHNH® 0.5 36 CsHe 147-148 CuHiN:O: 16.21 16.12
—(CHy)s— CsHsNH¢ 0.5 90 (CH3y):CO 188.5-189.0 CisHisN302 15.37 15.19
—(CHa)s— p-CH3CeHsNH® 0.5 71 Dioxane—ysetr. 202-203 CrsHaN302 14.62 14.59
etler
—(CHa)e— Morpholino 1 80 Dioxane 182-183% CrstHaN3Os
—(CHa)s— Piperidino® 0.5 60 Dioxane—psctr., 189-1v1°¢ CullzsN30q
etlier
~CH2CHCH(CH3) CH:CHa- CsHsNH® 0.5 86  (CHs):CO 220-221 Cl [z N501 14.62 14.72
~CH:CH:CH (CH3) CH:C He- p-CHCsHiNH® 0.5 72 (CH3):CO 208 dec. Ci:112sN304 13.04 13.98
~CH:CH:CH(CH3)CH:CHz— Morpholino 4 ul Cal{s011 186.5-188.0  CuHx:N:Os 14.94  14.90
—~CH:C11:CH(CH3)CH2CHe— Piperidino 4 83 C:HsOH 189-101 CsHzs N30 15.04 15.10
—~(CHa)s~ CsHsNH 4 73 CsHye-CsHu 167.5-168.5  CuwH2NiO2 14.62 14.43
—(CHa)s— p-CHsCsHaNH 4 68 CsHs—CsH s 162-163.5 CHasN30; 13.94 14.01
—(CHz)e~ Morpholino 4 79 CeHe—CsHuie 160.5-162.0 CrsHasN30s 14.03 15.03
—(CHz)s— Piperidino 4 60 CsHs—~CsH e 166-167.5 CrisH2 N30 15.04 15.09
(—)-CH:CH(CH3)CH;CH,CHCH(CHs): CsHsNH 2 90 CsHs— 236-237 CisH2N30: 12.76 12.79
HCON(CHs):
(~)-CH;CH(CH3)CH:CH:CHCH(CHy)e p~CH3CsHsNH 2 90 CsHe— 227.5-228.5 C20H2sN30: 12.24 12.36
HCON(CHy):
(—)-CH:CH(CH3)CH:CHCHCH (CHas): Morpholino 2 70 (CH3):CO-H:0 137-138 C1:H20N303 12.99 12.84
(—)-CHyCH(CH3)CH:CH:CHCH (CHs)2 Piperidino 2 54 CyHsOH-H,0 155-156 CuHsN30: 13.07 12.98
@Cﬂz- CsHsNH 1 89 (CH3):CO- 208-209.3 CisHioNsO:  13.08  12.89
CH,CH,~ HCON(CHgy)2
CHz' o) ~ . - =" .
CH.CH p~CH;CsHaNH 1 97 (CHs)CO- 220-222 CaoHu N30z 12,53 12.73
cheiell HCON(CHs):
@jCHz' Morpholino 1 85  (CHy)CO- 1u2-103 CoHaNOs 1333 13.34
CH,CH,~ HCON(CHis)e
CHy~ o _ . " . .
CH,CH, - Piperidino 1 79 (CH#):CO- 139.5-140.5  CisHuNsO» 13.41 13.21
S HCON(CHs):

¢ The product crystallized from the reaction mixture 3-5 min. after refluxing was started.

193°,

In the coccidiosis test the compounds were assayed
against coccidia by the procedure described by Cuckler.$

In the test for effects on the nervous system mice were
dosed intraperitoneally and the following observations
were made visually: mortality, pupil dilatation, de-
pression of exploratory activity, ptosis, ataxia, righting
reflex loss, tremors, tonic and clonic convulsions, excite-
ment, corneal reflex, pinna twitch reflex, bar grasp, and
analgesia (Haffuer test). In addition, anticonvulsant
activity was determined as described by Swinyard,
et al.,” and T'orchiana, et al.® In the case of N-3-anilino-
methyl-5,5-diphenylhydantoin and N-3-anilinomethyl-
5-methyl-3-phenythydantoin, the EDj, was estimated at
50-75 mg./kg. in mice dosed intraperitoneally 2 hr. be-
fore shocks.

In the rat test for analgesic activity, the method of
D’Amour and Smith® was employed with the variation
that the foot, rather than the tail of the rat, was used.

Antiinflammatory activity was determined by inhi-
bition of granuloma formation in rats dosed orally, using
the procedure described by Winter, et al. 0

(6) A. C. Cuckler, Proc. Soc. Ezptl. Biol. Med., 98, 167 (1958).

(7) E. A, Swinyard, W. C. Brown, and L. C. Goodman, J. Pharmacol.
Ezptl. Therap., 106, 319 (1952).

(8) M, L. Torchiana, K. L. Meckelnburg, S. F. McKinney, and C. E.
Stone, Proc. Soc. Ezptl. Biol. Med., 101, 750 (1959).

(9) F. E. D'Amour and D. L. Smith, J. Pharmacol. Ezptl. Therap., 12, 74
(1941).

(10) C. A. Winter, E. A, Risley, and G. W. Nuss, ibid.. 141, 369 (1963).

b Lit.? n.p. 181-182°, ¢ Lit.* m.p. 191-

Experimental!!

N-3-Aminomethyl Derivatives of 5,5-Dimethylhydantoin,
5,5-Disubstituted Hydantoins, and Spirohydantoins.—The ap-
propriate 5,5-disubstituted hydantoin or spirohydantoin (0.05
mole) was dissolved in hot ethanol (20 ml. or more, depending
upon the solubility of the hydantoin). 2-Tetralonespirohydan-
toin was dissolved in a mixture of ethanol and dimethylformamide.
To this solution was added 0.051 mole of the amine dissolved in a
small amount of ethanol, and 0.051 mole (4.13 g.) of 379, formal-
dehyde. The reaction mixture was refluxed 1 hr., filtered hot,
then cooled to room temperature, usually overnight. Portions
of the solvent were allowed to evaporate in a hood. The product
was collected, washed with a small amount of cold, aqueous
ethanol, dried, then recrystallized, generally from ethanol. In
a few instances the product precipitated out of solution shortly
after refluxing had begun. Insuch cases the reaction mixture was
refluxed for 0.5 hr.

N,N,’-Bis(5,5-disubstituted 3-hydantoinylmethyl)piperazine.—
A solution of 0.115 mole of the hydantoin (15 g. of 5,5-dimethyl-
hydantoin, 29 g. of 3,3-diphenylhydantoin) and 0.05 mole (4.3
g.) of anhydrous piperazine in 100 ml. of ethanol (more in the
case of 3,5-diphenylhydantoin) was placed in a flask equipped with
a reflux condenser and a dropping funnel. After refluxing was
started, 0.12 mole (12.5 ml.) of 37% formaldehyde was added
dropwise, and the product began to crystallize out of the boiling
solution. The reaction mixture was refluxed for 1 hr., the
solution was evaporated almost to dryness and filtered, and the
product was recrystallized from dimethylformamide.

(11) Nitrogen analyses are by the semimicro Kjeldahl method. Infrared
spectra were obtained using the Perkin-Elmer Model 137B Infracord with
sodium chloride plates and Nujol mull. Melting points were determined
either in a liquid bath or by using a Mel-Temp apparatus and are corrected.
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N, N-Bis(5,5-dimethyl-3-hydantoinyhuethiyl)piperazine,  gave
a1l 854, yvield and had ni.p. 248-249° dec.

Anal.  Caled. for CieHaeNgOs: N, 22,04, Found: N, 92.87.

N, N-Bis(5.5-diphenyl-3-hydantoinylhinethiylpiperazine gave
7547 vield and had np. 252-254° dev.

Al Caled. for CyHyuNeOs: N, 1588, Found: N, 14,05,

Hydroxymethyl-5,5-Dimethylhydantoin.'2---This componnd

wits vommercially available and, after recrystallization fron
beuzene-cthanol, melted at 1171197,

Reaction of Hydroxymethyl-5,5-dimethylhydantoin with
Amines.—To a solution of 13.8 g. (0.1 mole) of hydroxyniethyl-
3,5-dimethylhydantoin in 15 wml of warm ethanol was added
glowly and with shaking 9.5 g. (0.1 wmcle) of aniline. The
niixiure was refluxed | hr., filtered, and cooled. Recrystal-
lization frept ethanol yielded 15 g. (649) of N-S-unilinomethyl-
3, 5-dimethylhydantoin, m.p. 154-135°,

Anal. Caled. for CoHiNOp: N, 18,02, Found: N, 18.0%.

A mixture melting point of this product with that prepared
from 5.5-dimethylhydantoin, formaldehyde, and aniline by the
veneral pracedure deseribed above (see Tuble 1) was 1533-154°;
the infrared speetra of the twa compounds were identical.

Similarly 0.1 mole of hydroxyniethyl-3, 3-dimethylhydantoin
and 0.1 mole of morpholine in 10 ml. of ethanol were refluxed
for 30 wmin., filtered, and allowed to stand cvernight 1o erystal-
lize.  N-3-worpholincinethyl-d, 3-dinethylivdantoin - was  ob-
tained in 6840 vield which, after recrystallization from benzene
cthanol, melted at 148.5-149.5°,

Aol Caled. for CleHieNGQy: NV 18400 Found: N, 18.64.

Teow solution of 138 g. (0.1 wole) of hydroxyiuethyl-3,5-
dinethylhydantoiun and 8.1 g, (0.1 mole) of 37¢ formaldehyde
i 10l of warnt ethanol was added slowly 17.4 g, (0.2 mole) «f
morpholine. A rather vigorous reaction ocemrred npon the addi-
uen af morpholine.  The solution was refluxed for 30 min,, cooled,
mud allowed to stand overnigh to crystallize, A 734 vield of
N-1.N-3-bis(norpholinomethyl)-3,5-dimethylhydantoin was ob-
tadned which, after recrystallization from cthanol, melted at
131-132°, The reported nip. is 134--134.5°.1

Basic Hydrolysis of N-3-Anilinomethyl-5-ethyl-5-phenyl-
hydantoin.-~Tn a solution ol 3.09 g. (0.01 mole) of N-3-anilino-
methyld-cthyl-d-phenylhydantoin in 40 mb of ethanol was
added a solution of 0.5 g of NaOH in 20wl off water.  After
allowing the reaction mixture to stand av room temperaturce
vvernigh, the solution was acidified to pH 2 with dilute sulfuric
aeid. Upon cooling, a quantitative yield of 5-ethyl-3-pheuyl-
hydantoin  was obtained which, afier recryvstallization  from
aqueous ethanol, melted av 200.5-201.3°. A mixture melting
point with S-ethvl-5-phenvihydantoin ¢lit.1* nup. 201-202°1
showed no depression, and the infraved spectra of the twe
produets were identical.

Acknowledgment.—The authors wish to thank the
Board of Directors of the American Chemical Society
and the Petroleum Research Fund Advisory Board for
a grant-in-aid in support of this work. We wish also
to  thank Richard Gluckman, George Van Dinc,
Ann Schwartz, Sally Delong, Harold Schobert,
Dr. Frank Cutler, and the Merck Sharp and Dohme
Rescarch Laboratories for their contributions to this
study.

L. &0 Muaekey, Ul

S, Patent 2,762,708;  Chem. Abstr., 81, 1757¢

1L 7T Luelerer and V. A, Lieb, J. prakt. Chere,, (2] 141, 5 (1b354).

Substitution in the Hydantoin Ring. IL.
N-3-Acetic Acid Derivatives
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N-g-Accetic acid derivatives of a nuwber of 5,5-
disubstituted hydantoins have been prepared and their
pharinacological behavior has been investigated.  The
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alkylation of 3,5-disubstituted hydantoins with either
cthyl chloro- or bromoacetate in the presence of sodin
ethoxide resalted in the formation of crhyl 5.5-di-
substituted  hydantoin-3-acetates  (Table 1o which,
apon sapotification, were couverted into 5.0-disubsti-
tuted hivdantoin-3-acetic acids Clable ).

5,0-Disubstituted hydantom-s-ucetamide derivatives
(Table ITD) were prepaved from the corresponding
acetic acid derivatives by reaction with thionyl chilo-
ride and either ammonium hydroxide, aniline, or p-
toluidine.  The hydantoing used in this study were
prepared fromr the corresponding ketones by a modifi-
cation of the Bucherer-Bery reaction as deseribed by
Cioodson, of al!

Pharmacology .- - Chemotherapeutic and  pharmaco-
logic tests on representative meinbers of this group of
hvdantoins  were conducted by Merck sharp and
Dohme Rescarch  Laboratorics, Division of Merck
and Co., Inc. The compounds were subjected to the
following programs: screening against Escherichia col/
i ritro, sereening against coceidiosis in chickeuns, testing
i animals for antiinflammatory activity, testing in
rats for diuretic activity, and testing in nuce for
effects on the nervous system. While marginal activ-
ity was obscrved in several lnstances, none of the com-
pounds appeared to warrant detailed studies.

In the £ coli decilro assay a paper disk was dipped
into a solution of the test compound and placed on a
svuthetie medium comprised of glutamate, dextrose,
and salts and which was sceded with an 18-hr. L. coli.
culture.  The presence of zones of inhibition was noted,
the solution was successively diluted twofold, and the
assay was repeated until no inhibition was observed.
The compounds tested were active at a level of 1
my. ml.

[n the coceidiosis test the compounds were assaycd
against coceidia by the procedure described by Cuckler.®

Antiinflammatory activity was determined by using
ail antiedema test as deseribed by Winter, of al?
The compounds were inactive at 100 mg. /kg.

Diurctic activity was deterniined i rats dosed at
10 and 100 mg. kg, ip. The gencral methodology
ix deseribed by Baer and Beyer.s

In the test for effects on the nervous svstenn, mice
were dosed intraperitoneally, the test compounds being
administered nitially at a low dose and then at sac-
cessively higher doses over a practical range. The
following obscrvations were nade visually: mortality.
pupil dilatation, depression of exploratory activity,
ptosis, ataxia, loss of righting reflex, tremors, tonic
and  clouic convulsions, exeitement, corneal reflex,
pinna twitch reflex; bar grasp, and analgesia (Haffner
test). In addition, anticonvulsant activity was de-
termined as  deseribed by Swinyard, ¢ al.,” and
Torehiana, el al®
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