
Aug., 1948 THE SYNTHESIS OF SOME SUBSTITUTED 2-l’”IOUKACILS 2755 

hydrochloric acid, and the insoluble hydrochloride treated 
according to the directions given above. An additional 
1.68 g. of l-phenacyl-2-benzylthio4-phenylimidazole, 
m. p. 136-139’, was obtained. The total yield of crude 
product was 7.01 g. or 73%. One crystallization from 
diluteoalcohol gave 6.37 g. of material, m. p. 141.5- 
142.5 . A mixthe with the previously prepared sample 
showed no depression of melting point. This same 
product can be made in 78% yield by alkylating 2-benzyl- 
thio-4(5) -phenylimidazole with phenacyl bromide in 
alcohol in the presence of sodium bicarbonate. 

The picrate of 1-phenacyl-2-benzylthio-4-phenylimid- 
azole was prepared by mixing the base and picric acid in 
hot alcohol, m. p. 169-171 . 

Anal. Calcd. for C80HlsNsOaS: C, 58.72; H, 3.78. 
Found: C, 58.90; H, 3.74. 

2-Thiol4(5) -phenylimidazole.-Red phosphorus (3.7 
g.) was added to 15 g. of iodine in 25 ml. of glacial acetic 
acid, and the resulting suspension was heated under r d u x  
for twenty minutes. Then 3.00 g. of 2-benzylthio-4(5)- 
phenylimidazole was added and the solution was heated 
under reflux for three and one-half hours. The solution 
was filtered to free it from phosphorus, decolorized with 
sodium bisulfite, diluted with two volumes of water, and 
neutralized with ammonium hydroxide. The resultmg 
suspeosion was cooled in ice, and the product was separated 
from the solution by filtration. To free the 2-thiol-4(5)- 
phenylimidazole from starting material, i t  was dissolved in 
50 ml. of 10% sodium hydroxide solution. After separat- 
ing the insoluble 2-benzylthio-4(5) -phenylimidazole (0.34 

g., m. p. 172-175’), the filtrate was neutralized with 8 
ml. of glacial acetic acid, and cooled. On filtration 1.13 
g. (64% on the basis of the starting material consumed) 
of 2-thiol-4(5)-phenylimidazole, m. p. 249-255’, was ob- 
tained. Crystallization of the compound from a mixturoe 
of acetone and benzene raised its melting point to 261-262 . 
The picrate, formed in absolute alcohol, crystallized as 
garnet-red prisms, m. p. 178-179” (dec.). For further 
identi6cation of 2-thiol4 (5) -phenylimidazole was oxidized 
with dilute nitric acid to 4(5)-phenylimidazole, m. pi 
130-131 ‘; 4(5) -phenylimidazole nitrate, m. p. 167-167.5 
(dec.). These physical constants agree well with those 
previously recorded for these compounds.aJ* 

Summary 
It has been shown that the reaction of S- 

benzylisothiourea with phenacyl bromide can 
form any one of four products, 2-amino-4-phenyl- 
thiazole, benzyl phenacyl sulfide, 2-benzylthio-4- 
(5) -phenylimidazole and 1-phenacyl-2-benzyl- 
thio-4-phenylimidazole, depending upon the condi- 
tions of the reaction. 

2. The 2-benzylthio-4(5)-phenylimidazole was 
cleaved to the known 2-thiol-4(5)-phenylimidazole 
by the action of acetyl iodide. 

(la) R. L. Grant and P. L. Pyman, 3.  Chcm. SOL, l l S ,  1893 (1921). 
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[CONTRIBUTION FROM THE CHEMICAL LABORATORY OF IOWA STATE COLLEGE] 

The Synthesis of Some Substituted 2-Thiouracils 
BY HENRY GILMAN AND H. SMITH BROADBENT 

Considerable interest has developed within the 
last few years in the treatment of hyperthyroid 
disturbances by chemical means.’ Among the 
most effective substances employed have been 2- 
thiouracil and some of its derivatives. In the 
course of a study of the chemotherapeutic prop- 
erties of several types of nitrogen and sulfur con- 
taining compounds, it was decided, therefore, to 
synthesize several derivatives of 2-thiouracil for 
examination. 

The 6-substituted-2-thiouracils were prepared 
by the usual method of condensing &oxo esters 
with thiourea in the presence of sodium ethoxide. 

Three Merent  methods were employed in the 
preparation of the necessary @-oxo esters. They 
were the alkylation of ethyl acetoacetate, the 
Claisen condensation of esters, and the carbeth- 
oxylation of ketones with ethyl carbonate. 

By alkylating sodio ethyl acetoacetate with y- 
diethylaminopropyl chloride and with y-diethyl- 
aminopropyl /khloroethyl s a d e ,  the respective 
&oxo esters, 1-diethylamino-4-carbethoxyhexa- 
none-5 and l-(y-diethylaminopropylmercapto)-3- 
carbethoxypentanone-4, were prepared, isolated, 
and some of their important physical constants de- 
termined as well as those of some of their precursor 
compounds. 

We were unable to condense successfully these 
(1) Roblin. Chcm. Reo., 88, 265 (1946), 

two complex @-oxo esters with thiourea to form 2- 
thiouracils by the usual procedures. Only poly- 
meric, gummy residues, quite unlike the probable 
properties of the expected compounds, were ob- 
tained. Anderson, et a1.,2 report the formation of 
unidentified by-products in considerable amount 
in preparing some of the longer chain (butyl, n- 
amyl, ,tr-hexyl) 6-substituted-2-thiour~~. The 
yields in these condensations are not high at  best. 

The a+, and r-pyridoylacetates were prepared 
by the Claisen.condensation of the pyridinecar- 
boxylic acid esters and ethyl acetate. Although 
these &oxo esters have been reported hereto- 
f0re ,~ .~ ,6 ,~  i t  was found possible to prepare the 
first two of them in greatly improved yields by a 
suitable modification of the Claisen condensation 
procedure using benzene as a diluent. The prepa- 
ration of the necessary sodium ethoxide in situ in 
benzene suspension also obviates the necessity of 
preparing fresh, anhydrous, solid sodium ethoxide 
for the condensation as is usually done. The isola- 
tion of pure liquid ethyl picolinoylacetate does not 
appear to have been done. PinnerS isolated it as 
its sodium salt; Burrus and Powell4 obtained it as 

(2) Anduson, Halverstndt, Miller and Roblin, “ma JOWRNAL, 07, 

(3) Pinner, Bw., 84,4237 (1901). 
(4) Burrus and Powell, Tars JOURNAL, 67, 1468 (1945). 
( 5 )  Bloom, Breslow end Hauser, ibid., 67, 2207 (1945). 
(6) Miller, Dessert end Andemon, ibid.. 70, 500 (1948). 

2197 (1945). 
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Compound 
0- ( a - P ~ d y l )  -2-thiouracil 
0-(&Pyridyl)-2-thiouracilb 
0-( y-Pyridyl)-%thiouracil 
6-(p-Methoxylphenyl) -2- 

0-( a-Thiayl) -2-thiouracil 
2-( y-Diethylaminopropyl- 

mercapto) -4-hydroxy-6- 
methylpyrimidine 

2- (p-Nitrobenzy1mercapto)- 
4-hydroxy5-methyl- 
pyrimidine 

2- (p-Nitrophenethylmer- 
capto)-4-hydroxy-0- 
methylpyrimidine 

thiouracil8 

HENRY GILMAN AND H. SMITH BROADBENT Vol. 70 

TABLE I 
2-THIOWRAUL DERIVATIVES 

7- AnalYses, % Pro- Yield, Rem stallired N S 
mdure M. p., O C . O  % P,om Formula Cdcd. Fd. Calcd. Fd. 

A 291-294dec. 29 GLAcOH C,HIONaS 20.48 20.70 
A 296-298dec. 38 GLAcOH GHPNaS 20.48 20.42 

A 285-288dec. 31 G1.AcOH C I I H ~ ~ O ~ N ~ S  11.96 12.10 
A 355-358dec. 50 CIHTONIS 15.02 15.73 

A 293-286 dec. 30.5 G1. AcOH CSHeON& 13.3 13.6 
B B.p. 183-188’ 82 ...... CiIHsiONaS 16.46 16.66 

(0.4 mm.) 

B 220-221 89 Dioxane-water CISHIIO~N~S 11.56 11.32 

B Softens 222 62 Dioxane-pro- CiaHmOaNaS 
Melts 224-226 panol 

dec. 

11.01 11.08 

0 All melting points were taken on a Berl-Kullman block. * Two years after this work was coypleted the preparation 
of this compound was reported by others.‘S The first group gives its melting point as 296-298 . The second gives ca. 
291 . Two years after this work was completed, the preparation of this compound was reported by others8 who report 
its melting point as 226-227’, a value we were unable to substantiate. I t  
was purified by dissolving it in alkali, atering, reprecipitating with acetic acid, and washing with water. 

Insoluble in all ordinary organic solvents. 

its hydrochloride; however, it was found pos- 
sible to distil the free base with little decompo- 
sition and isolate the slightly impure liquid, which 
can be kept for a long time with very little change. 

The method of Camps’ has usually been used in 
esterifying the pyridinecarboxylic acids. He re- 
ports yields of 90, 90 and 91%, respectively, for 
the a-, 8- and yisomers; however, later workers 
have not been able to duplicate his yields. Burrus 
and Powell* obtained yields of 61 and 300/0 of the 
/3- and y-isomers, respectively, by Camps’ method. 
We were able to prepare ethyl nicotinate in 72% 
yield by Camps’ method. By employing a differ- 
ent esterification procedure, ethyl isonicotinate 
was conveniently secured in 61.4% yield. 

The 6-pyridyl-2-thiouracils pee table) are very 
high melting solids, quite insoluble in organic sol- 
vents. In fact, the 7-isomer is almost completely 
insoluble in acetic acid, nitrobenzene, carbitol, an- 
iline, pyridine, quinaldine, tri-n-butyl phosphate, 
and all common solvents at their boiling tempera- 
tures; however, all three of them are readily sol- 
uble in strong acids and bases. 

Ethyl p-anisoylacetate and ethyl j3-(2-thienyl)- 
oxopropionate were prepared by the carbethoxyla- 
tion with ethyl carbonate and sodamide of the cor- 
responding ketones. The former tends to decom- 
pose on distilling even at  low pressures. 

Mercapto derivatives of 6-methyl-2-thiouracil 
were prepared as follows 

H 

S=C’N\C-CH: NaOEt 
I I I  _._3 

H N , ~ / ~ H  

I1 
0 

(7) Camps, Arch. Pharm., 140, a46 (1902). 

Neither 0- nor p-nitrobromobenzene were 
found to be sufiiaently reactive to undergo meta- 
thesis in our hands with a suspension of the sodium 
salt of the thiouracil in absolute ethanol, although 
they will readily condense with ordinary sodium 
mercaptides under such conditions. With 2,P 
dinitrochlorobenzene a very insoluble product was 
secured; however, its isolation in a pure form was 
not accomplished. 

y-Diethylaminopropyl chloride, p-nitrobenzyl 
chloride and p-nitrophenethyl bromide, all substi- 
tuted aliphatic halides, condensed easily with the 
sodium salt of 6-methyl-2-thiouracil forming the 
corresponding mercapto derivatives. 

The attempted preparation of 2-(p-amino- 
benzylmercapto) -4- hydroxy-6-methylpyrimidine 
and 2-(p-aminophenethylmercapto)-4-hydroxy-6- 
methylpyrimidine by the catalytic reduction of 
their corresponding nitro compounds over Raney 
nickel catalyst resulted in the formation of resin- 
ous polymers containing less than the required 
amount of sulfur in both cases. The correct 
amount of hydrogen was absorbed for complete 
reduction of the nitro groups and then hydrogena- 
tion ceased. Johnson and Baileys report that 2- 
ethylmercapto-4-hydroxy-5-ethyl-6-methylpyri- 
midine slowly reacts with aniline in ethanolic solu- 
tion forming 2-anilino-4-hydroxy-5-ethyl-6-meth- 
ylpyrimidine. It appears probable, therefore, 

(8) Jackman, Bergman and Archer, THIS JOWRNAL, 70, 497 

(9) Johnson and Bailey, lbid., 86, 1010 (1913). 
(10481. 
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that the desired aminoaralkylmercaptouracils 
were h t  formed on reduction, but later polymer- 
ized forming the anilino linkage with adjacent 
molecules ,to some extent. 

The pharmacologkal results are to be published 
elsewhere, and the authors are grateful to Parke, 
Davis and Company for arranging for the tests. 

Experimental 
1 -Diethylamino-Q~bethoxyhexanone-S.--Sodio ethyl 

acetoacetate, 0.22 mole, was prepared in 80 ml. of absolute 
ethanol, and the mixture was gently refluxed while 30 g. 
(0.2 mole) of ydiethyWnopropy1 chloride was added 
dropwise over a two-hour period. After six hours of 
refluxing it was cooled, and filtered free of 10.6 g. of sodium 
chloride (11.6 g. theoretical). 

After the bulk of the ethanol was distilled from the 
filtrate] the residue was poured into water and extracted 
with ether. From the aqueous layer considerable poly- 
meric gum, likely arising from quaternization of the y- 
diethylaminopropyl chloride, was obtained on evapora- 
tion. After drying the ether extract and evaporating 
the solvent, the residue was distilled through a ten-inch 
Vigreux column. The principal fraction amounted to 
23 g. boiling at  116-129" (1  mm.). On refractionation 
17.8 g. (36.5%) of product was collected at  107-109" 

(keto) 70.10 (enol); I P D  obs. 6s.O. 
On another 0.35-mole run using freshly distilled y- 

diethylaminopropyl chloride about 00% of it was added 
all a t  once to the refluxing d o  acetoacetic ester solution, 
and two hours later the remainder was added. After 
twenty hours of refluxing, the mixture was worked up as 
before. The residue on distillation gave 53.6 g. (63%) 
of clear, colorless product a t  100-107" (largely at  104-105') 
(0.4 mm.): n% 1.4509. 

Anal. Calcd. for CI~HBO~N: N, 5.73. Found: N, 
5.57. 

l-(y-Diethylaminopropylmercapto) a-carbethoxypen- 
tanone4.--y-]yl ~-chloroethyl sulfide 
was prepared according to the directions of Gilman and 
Tolman." From 91 g. (1.17 moles) of B-hydroxyethane- 
thiol and 174.5 g. (1.17 moles) of ydiethylaminopropyl 
chloride, 191.5 g. (86%) of ydiethylaminopropyl 8- 
hydroxyethyl sulfide boiling at  105' (1.1 mm.) was ob- 
tained. Some physical constants which have not been 
determined heretofore are: n% 1.4957; dm4 0.9830; MD 
calcd. 57.3, found 56.8. This was converted to the cor- 
responding chloro compound with thionyl chloride giving 
53.5 g. (57%) of product boiling at  84-95' (0.3-0.4 mm.) 
(bath 112-132'). The constants, which have not been 
determined heretofore, are: nmD 1.4890; d% 1.000; 
M ~ D  calcd. 60.7, found 60.5. It was conveniently stored 
as its hydrochloride and recovered as the free base, just 
prior to use. The freshly distilled y-diethylaminopropyl 
&chloroethyl sulfide, 22.6 g. (0.108 mde) was added 
dropwise with stirring over a five-hour penod to a retluxing 
solution of 0.12 mole of sodio ethyl acetoacetate in absolute 
ethanol. Upon workin up the product and two frac- 
tionations 11 g. (33.58) of the desired @-oxo ester was 
obtained boiling at  147-150" (0.4 mm.): n% 1.4811; 
dm4 1.005; M% calcd. 85.2 (keto), 86.3 (enol), found 
86.0. 

Anal. Calcd. for CSHH,~O~NS: S, 10.6. Found: 
S. 10.8. 

Ethyl Picolinoylacetate.-This ester was prepared ac- 
cording to the method of Gilman, Tolrnan and Massie,lI 
who did not, however, isolate the product but hydrolyzed 
it directly to the ketone in situ. 

To 13.8 g. (0.6 atom) of sodium sand in 550 ml. dry 
benzene, 27.6 g. (0.6 mole) of absolute ethanol was added 
dropwise at  such a rate as to promote gentle reflux until 

(0.5 lllm.): nmD 1.4514; dm4 0.956; M% calcd. 69.06 

(10) oilman and Tolman, Tan, JOOUNAL, 67, 1847 (1946). 
(11) Gilman, Tolman and Masaie, ibid.. 68,2399 (1946). 

all the sodium had reacted. Then a mixture of 60.4 g. 
(0.4 mole) of ethyl picolinatels and 70.4 g. (0.8 mole) 
of dry .ethyl acetate was slowly run into the refluxing 
suspenslon. After the addition was complete, the thick 
sludge was filtered. The precipitate was dissolved in 
water, treated with an excess of acetic acid, and the liber- 
ated ester extracted with ether, dried, and distilled. One 
portion weighing 24.4 g. was collected a t  115-120' (0.4 
mm.), n% 1.6181, and another weighing 29.9 g. a t  122- 
124' (0.5 mm.), nmD 1.5184, dm4 1.1639, MD obs. 50.37; 
MD calcd. 50.37." Both Dortions were red when &st 
collected] but soon changed t o  a straw color on standing; 
total vield. 54.3 E. (70%). 

T h i  idedtity ofThe p iduc t  was established by refluxing 
a 0.01-mole portion with an equivalent of phenylhydrazine 
in 10 ml. of ethanol containing a few drops of acetic acid 
as a catalyst. On cooling, yellow needles of l-phenyl-3- 
(a-pyridyl) -pyrazolone-5 melting at 177-178' were ob- 
tained: yield, 2 g. (85%) (reported,' 179"). 

Ethyl Nicotinate.-One hundred grams (0.813 mole) of 
nicotinic acid was warmed on the steam-bath with a mix- 
ture of 250 ml. ethanol and 125 ml. concd. sulfuric acid 
until all the solid dissolved. After cooling the mixture 
was poured into 2 kg. of cracked ice and 350 g. of potassium 
carbonate, then filtered. The filtrate was saturated with 
sodium carbonate and extracted with ether. On evapora- 
tion of the ether the residue yielded on distillation] 88 g. 
(72%) of colorless, liquid ester boiling at  107-108" (16 
mm.). 

Ethyl Nicotinoy1acetate.-A suspension of 0.75 mole of 
sodium Fthoxide was prepared in 690 ml. of benzene in 
the manner described above. To this a mixture of 88 g. 
(1.0 mole) of anhydrous ethyl acetate and 75.5 g. (0.5 
mole) of ethyl nicotinate was added slowly under reflux. 
After twelve hours of rduxing the liquid became clear. 
The benzene was distilled off on the steam-bath and the 
residual gum hydrolyzed with an excess of dilute acetic 
acid. After adding an excess of potassium carbonate, the 
ester was extracted with ether, dried and distilled. The 
product was collected as 64.5 g. (67%) of pale, slightly 
straw-colored oil boiling at  121-123 O (0.4 mm.) (reported, 
by other modifications of the Claisen condensation: 
37%4 as the hydrochloride, fmd.F%s).. 

Ethyl 1sonicotinate.-Isomcotmtc acid was prepared by 
oxidizing 200 g. (2.15 mole) of y-picoline (technical grade) 
in 3 1. of water with a total of 680 g. (4.30 mole) of potas- 
sium permanganate added portionwise (the reaction easily 
becomes violent.) A yield of 155 g. (59%) of pure acid 
was obtained from the acidified filtrate without reworking 
the mother liquors. 

One hundred and forty grams (1.14 moles) of isonicotinic 
acid suspended in 980 ml. of absolute ethanol was cooled 
to 0' while dry hydrogen chloride was bubbled in until 
the solution was sa$urated. Then with the gas still being 
slowly passed in, it was refluxed until the solid all dis- 
solved. The excess ethanol was removed under reduced 
pressure, the solid dissolved in water, cooled and treated 
with an excess of saturated sodium carbonate solution, 
filtered and extracted with ether. On distillation 105.5 
g. (61.4%) of clear, colorless ester was obtained boiling 
at  105-108" (16-17 mm.) (reported': 30% yield by the 
method of Camps). 

Ethyl 1sonicotinoylacetate.-The technique used in this 
preparation was parallel to that used in synthesizing the 
ppyridoyl isomer. From 0.5 mole of ethyl isonicotinate 
66.4 g. (69%) was obtained boiling at  118-120' (0.4 mm.), 
m. p. 63-55" (reported': m. p. 54", in 85% yield by an- 
other technique). 

(12) Kindly supplied bp S. P. M a d e  of these laboratoriw. 
(13) The calculated value will vary a great deal depending on the 

numerical contribution to the total molecular refraction assigned to 
the pyridine moeity of the molecule. The calculated value shown 
waa obtained using the atomic and structural factors given in Gil- 
man, "Organic Chemistry," Vol. 11, 2nd ed., John Wiley and Sons, 
New York, 1943. p. 1751. and considering the contributions of the 
three double bonds in pyridine as equal to 3 X 1.73 - 6.19. The 
close agreement is undoubtedly fortuitous under the arcumatances. 
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Ethyl p-AdeO h ~ o h k - - ~ o  sodamide prepared from 
9.2 g. (0.4 atomqof sodium in 260 ml. of liquid ammonia 
30 g. (0.2 mole) of p-methoxyacetophenone dissolved in 
100 ml. of dry ether was added with vigorous stirring. 
The excess ammonia was e m  orated off and replaced with 
ether. Under reflux 47.2 g. 70.4 mole) of ethyl carbonate 
was then added. After stirring the fluid grayish black 
suspension under reflux for five hours, a semi-solid mass 
resulted which was hydrolyzed with acetic acid and ex- 
tracted with ether. After drying and evaporating the 
solvent, the residue was distilled with some decomposition 

ving 11.9 g. (28.8%) of clear, viscous oil at 155-158; 
ipO.s-0.7 mm.) 
(10-12 mm.) with decomposition, prepared by another 

  reported,^' boiling point 180-190 

method). 
The identity of the ester, prepared by this method for 

the iirst time, was.cstablished by refluxing a small portion 
in ethanol with hydroxylamine hydrochloride. Long, 
slender, white needles of 3 4  p-methoxyghenyl) -isoxazolone- 
6 were obtained melting at 14&141 (reported,u 143'). 

Ethyl fl-(Z-Thienyl) -@oxopmpionate.-According to 
the orocedure of Levine and Hauser." 0.4 mole of 2- 
Get thenone was carbethoxylated in the presence of 
sodamide. A yield of 33.3 g. (84%) of viscous, oily ester 
distilling at 121-123" .(O.e0.5 mm.) was obtained (re- 
ported,u 48% 'eld boiling at  150-153 " (5 mm.)). 
6-(~~-Pyridyl~2-thiauraoil. Procedure A.-The pro- 

cedure used was substantially that of Anderson, et al.' 
Thiourea, 3.8 g. (0.05 mole), and 8.95 g. (0.05 mole) 
of ethyl picolinoylacetate were added to 0.1 mole of sodium 
ethoxide in ethanol. Almost immediately a precipitate 
began to form. After refluxing overnight, the solvent 
was removed under reduced pressure, the residue taken 
up in water, filtered, and acidified with acetic acid. The 
precipitate was filtered off, dried and recrystallized from 
200 ml. of ghcial acdtic acid. Three grams (29%) of hard, 
well formed crystals with a faint greemsh cast was ob- 
tained. They melted with slight decomposition at 291- 
294". The procedure followed in preparing the other 8- 
substituted-2-thiouracils was analogous. 

Z-(y-DiethyIaminoprop hercapto) -4:hydroxyb-me- 
ylpyrimidane. Procedure &-A suspension of the sodium 
salt of 8-methyl-2-thiouracil was prepared by digesting 
7.1 g. (0.05 mole) of the thiouracil in a solution of 0.05 
mole of sodium ethoxide in 50 ml. of ethanol at reflux 
temperature for two hours. Then 7.5 g. (0.05 mole) of 
y-diethylaminopropyl chloride in 25 ml. of ethanol was 
added, and the mixture was stirred under d u x  for six 

(14) Wahl and Silbenweig, Bull. SOC. chim., [a] 11,H (191%). 
(15) Wahl, Compl. rsnd., 148, 8S3 (1909). 
(16) Levine and Hausu, Tan, JOVRNAL, 66,1789 (1944). 

hours. The cooled mixture was filtered free of sodium 
chloride and the solvent evaporated. On distillation 10.5 
g. (82.4%) of a colorless, very viscous oil, almost a glass, 
was obtained boiling at  183-188" (0.4 mm.). It was very 
soluble in ethanol, insoluble in water and ligroin, and 
sparingly soluble in ether. We were not successful in 
obtaining a crystalline hydrochloride. 

The other two compounds prepared by this method 
(procedure B) were themselves insoluble in ethanol; 
consequently, the reaction mixture slurry was exhaustively 
washed with water to remove inorganic substituents and 
the residue recrystallized to constant melting point (see 
Table I). 

Catalytic Reduction of 2-(p-Nitroben lmerca to)-4- 
hydrorgb-methylp dine and ita Next%gher homo- 
log.-Ten grams E8 mole) of the former compound 
suspended in 200 ml. dioxane with 2-3 g. Raney nickel 
catalyst was shaken under 4 atm. pressure of hydrogen. 
The calculated amount of hydrogen for complete reduction 
of the nitro group was absorbed in five hours, then the 
uptake of hydrogen ceased. After filtering and removing 
the solvent under reduced pressure, a hard, red glass 
softening gradually above 110' was obtained. I t  was 
ground to a resinous, yellow powder and dried in vacuo 
at  110' for analysis. 

Anal. Calcd. for CUH~SON~S: S, 12.69. Found: S, 
10.83. 

From a similar treatment of the next higher homolog, 
the phenethyl daivative, an orange vitreous mass, in- 
soluble in ether and ethanol, was obtainoed which could not 
be crystallized. It melted cu. 55-70 . This polymeric 
material also gave a low analysis for sulfur. 

Anal. Calcd. for CliHllONsS: S, 12.27. Found: S, 
11.17. 

1. Some new derivatives of 2-thiouracil have 
been prepared for evaluation as antithyroid 
agents. 

2. Two new &oxo esters have been isolated 
and improved techniques for the preparation of 
some others and their precursory starting materi- 
als have been described. 

3. Catalytic reduction of 2-(p-nitrobenzylmer- 
capto)-4-hydroxy-6-methylpyrimidine and its next 
higher homolog was found to initiate a complex 
reaction yielding polymeric substances. 
AMES, IOWA RECEIVED MAY 7,1948 

summary 

[CONTRIBUTZON FROM THE ORGANIC CHEMISTRY LABORATORIES OF THE UNIVERSITY OF FLORIDA] 

Derivatives of Piperazine. XXII. Piperazhium Salts for Utilization in Identification 
of Organic Acids 

BY M. PRIGOT AND C. B. POLLARD 

In previous papers's2 from this Laboratory cer- 
tain piperaziniufn salts were reported for utiliza- 
tion in identifmition of organic acids. The present 
paper describes an improved method of prepara- 
tion, and data concerning thirty-six new piperazi- 
nium salts are shown in Table I. 

Experimental 
The respective acid was dissolved in anhydrous etlner 

or propanol-2 in a Waring blendor. The calculated 
(1) Pollard and Adelson, Tma J O ~ N A L ,  H, 150 (1984). 
(2) Pollard, Adelaon and Bain, iMd., H, 1759 (1884). 

amount of piperazine was added as 1 M piperazine in pro- 
panol-2 during vigorous stirring. The precipitate was 
suction filtered, added to fresh ether or propanol-2, stirred 
again in a Waring blendor, refiltered and dried in a desic- 
cator over phosphorus pentoxide before physical constants 
were determined. For purposes of qualitative analysis 
plate drying is usually sufficient. Acids which were quite 
insoluble in ether or propanol-2 were dissolved in water 
before addition of piperazine. This necessitated evapora- 
tion on a steam-bath to recover the piperazinium salts. 

Melting points are corrected and were determined by use 
of a bronze block, preheated to within 5" of the m. p. 

Neutral equivalents were determined by dissolving the 
salt in 50% aqueous propanol-2 and titrating with 0.1 N 


