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190.5' dec.; Y:::' 2350, 2400 (bonded h"-H or 0-H), 1700 
(C=O), 765 (C-Cl), 712 cm.-l (benzoyl CH). 

Anal. Calcd. for CliH14ClXO3.HCl: C, 54.88; H, 4.61; 
CI, 21.63; S,  4.27. Found: C, 54.78; H, 4.79; C1, 21.38; S, 
4.19. 

Attempted Preparation of Free Base of 11.-I1 (1.1 g.) \+-as 
added to 205% 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 insolublein most 
organic solvents, NaOH, or HCI. The melting point of the coni- 
pound was above 350". A sample was dried a t  100" (0.5 mm.) 
over PIOb and was analyzed without further purification (Found: 
C, 61.75; H, 5.17; h', 4.66.). I ts  n.ni.r. spectrum in dimethj-1 
sulfoxide-& gave indistinct peaks indicating a polymer. An 
analogous polymerization has been observed for 2-niethyl-3- 
hydroxy-4,5-dibromomethylpyridine hydrohromide.6 

4-Deoxy-5-benzoyloxypyridoxine Hydrochloride (IV).- 
I1 (1.1 g.) in 20 nil. of methanol was hydrogenated with Hi a t  
2.81 kg./cm.2 (40 p.s.i.) for 6 hr. in the presence of 5% palladium 
on charcoal. Filtration, evaporation under reduced pressure, 
and crystallization from ethanol-water gave 4-deoxy-5-benzoyl- 
oxvpvridoxine hydrochloride (0.84 E., 85%) as colorless needles, 
ni.p-. 225-226' dec. 

I 

Anal. Caltd. for C1;Hi;XOI.HCl: C. 61.33: H. 5.49: C1. ." ._ I 

12.07; N, 4.77. Found: C, 61.03; H, 5.66; Cl,'lZ.iO; 5,'4.61: 
The free base precipitated from aqueous solution on addition of 

sodium caarbonate. I t  was crystallized from aqueous ethanol in 
needles, n1.p. 140'. 

Anal. Calcd. for CliHlJ03: C, 70.02; H, 5.88; S, 5.44. 
Found: C, 70.05; H, 6.13; N, 5.44. 

The picrate formed yellow needles from ethanol, ni.p. 210-211 O 

dec. 
Anal. Calcd. for CljHljS03.C6H3S30~: C, 52.10; H, 3.51; 

N, 11.63. Found: C, 52.10; H, 3.73; N, 1152.  
4-Deoxypyridoxine.-4-Deoxy-~-benzoyloxypyridoxine (IV, 

2.57 9.) was refluxed for 2.5 hr. with 2 A' aqueous KOH. The 
solution was neutralized, 4-deoxypyridoxine was filtered o f f  and 
converted into its hydrochloride by the ethanolic HCI. The 
material (1.42 g., 95cl,) was recrystallized from ethanol-ether 
and melted a t  235", which was not depressed by admixture of an 
authentic sample. 

And. Calcd. for CsHIINOp.HC1: C1, 50.66; H, 6.38: Cl, 
18.69; N, 7.39. Found: C, 50.40; H, 6.43; C1, 18.94; N, 

5-Hydroxy-6-methyl-4-( sulfomethyl)-3-pyridinemethanol 
Benzoate (IIIa, R = SOaH).-To 1.09 g. of I1 in ethanol (15 ml.) 
a solution of sodium bisulfite (0.71 g.) in water ( 5  ml.) was added, 
and the mixture was stirred at  room temperature for 20 hr. The 
resulting solid was collected; from the mother liquor another 
crop was obtained on acidification and concentration. Re- 
crystallization froni a large volume of aqueous ethanol (charcoal) 
yielded the sulfonic acid (0.56 g., 50%) in needles, which did 
not have R melting point; v:::' 1315, 1160 (-S03Hj, 1710 (CEO), 
520 cm.-l (benzoyl CH). 

Anal. Calcd. for CliHlj.U06S: C, 53.41; H, 4.48; N, 4.13; 
8, 9.48. Found: C, 53.11; H, 4.75; X, 3.92; S, 9.41. 

5-Hydroxy-6-methyl-4-( thiocyanomethyl)-3-pyridinemethanol 
Benzoate (IIIb, R = SCN).-To a solution of I1 in anhydrous 
ethanol (15 ml.) potassium thiocyanate (0.68 g.) was added and 
refluxed for 30 min. The contents were cooled to  0" and KC1 
was removed by filtration. The filtrate, after clarification with 
charcoal, was evaporated and recrystallized from aqueous 
methanol to yield 0.57 g. of needles, m.p. 184" dec.; ~2::' 1428, 
1316 (-SCN), 1710 (C=O), 710 cm.-' (benzoyl CH). 

Anal. Calcd. for C16HlrSeS03: 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 (IIIc, R = SH).-To a stirred solution 
of 0.8% g. of I1 in 10 nil. of ethanol was added a solution of 
0.5 g. of sodium sulfhydrate in 2.0 ml. of water over a period of 
5 min. The mixture was stirred at  room temperature for 8 hr. 
Excess solvent n-as 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 Ka ions. Evaporation of the 
solvent followed by t'he crystallization from aqueous ethanol 
afYorded 0.36 g. (50y0 based on the amount of I1 not recovered) in 
prisms, m.p. 117-119° dec.; v:::' 2270 (-SH), 1705 (C=O), 710 
CIII.-' (benzoyl CH). 
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Anal. Cdcd. for CljHijX803: C, 62.28: H, 3.23:  S, 4.84: S, 
Found: C, 69.0'3; H, 5.03; ?;, 4.86; S, 11.35. 
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A series of S-3-ar3.1 (and alkyl) aminomethyl hydan- 
toins have been prepared (Tables 1-111) from 5,3-disuh- 
stituted hydantoins and spirohydantoiiis by condensa- 
tion with formaldehyde and the appropriate amine. 
The hydantoiris used in this study were prepared from 
the corresponding ketones by a modification of thc 
Bucherer-Berg reaction as described by Goodsori and 
eo-workers. 

In a basic solution the aminomethyl group is cleaved 
from the S-3 position, and the parent hydantoin is 
regenerated. Thus in one experiment S-3-anilino- 
methyl-5-ethyl-5-pheiiylhydantoin was converted quan- 
titatively into 9-ethyl-5-phenylhydantoin upon stand- 
ing in an alkaline solution a t  room temperature. 

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

S-1 , X-3-Bis (morpholinomethyl) - 3 ,3-dimethylhydaii- 
toin was prepared by the general procedure and 
by allowing hydroxymethyl-5,9-dimethylhydaiitolli to 
react with formaldehyde and 2 equiv. of morpholinc. 
Attempts a t  preparing S-1 ,S-3-bis(anilinoniethyl)-5,;5- 
dimethylhydantoin from either hydroxyniethyl-.i,.-di- 
methylhydantoin, formaldehyde, and 2 equiv. of ani- 
line, or from 5,j-dimethylhydaiitoiii a d  2 equiv. each 
of formaldehyde arid aniline resulted only in the fornia- 
tion of S-3-anilinomet hyl-3,j-dime t hylhydan toin. 
Y,S'-Bis(5,5-disubstituted 3-hydaiitoiiiylmethy1)- 

piperazine derivatives of 5,5-diniet hyl h ydan to in and 
5,s-diphenylhydantoin have been prepared by permit- 
ting 2 equiv. each of the hydantoin arid formaldehyde to 
react with 1 equiv. of piperazine. 

Infrared spectrograms of a number of the compounds 
reported here appear in the Sadtler Standard Spcctra 
Catalog, S o .  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 AIerck Sharp 
and Dohme Research Laboratories, Division of l lerck 
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