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TABLE I1 

OXIDE AT 30’ 
HYDROLYSIS O F  2-PROPOXYMETHYLMERCAPTOPYRIDINE 1- 

PH 
% Hydrolyzed” 

5 Hours 75 Hours 

5 .2  0 <3.5 
4 . 1  0 <9.5 
3.1 <0.5 4.0 
2 .2  5 .0  19.0 
1.3 25.0 65.0 

-0 .6  91.0 87 

” Determined as pyridinethione by colorimetric analysis 
of complex with ferric chloride. * Low figure probably due to 
further decomposition of pyridinethione in strong acid 
medium. 

and pH of 2.2: isopropoxy < ethoxy < propoxy 
< ‘Lisooctyloxy” < dodecyloxy < octadecyloxy. 

The alkylmercaptomethyl derivatives (Vb) were 
very resistant to hydrolysis. Thus, the propyl- 
mercaptomethyl compound (Vb, R = C3H7) 
showed only 3.5% hydrolysis in 4N acid at  30’ 
after forty-one hours. 

EXPERIMENTAL 

Chloromethylalkyl ethers (IVa) and sulfLdes (IVb). Methyl 
chloromethyl ether was obtained from Matheson, Coleman 
and Bell and methyl chloromethyl sulfide was obtained from 
Stauffer Chemical Corp. The remaining chloromethyl 
ethers and s a d e s  were prepared by methods summarized 
by WaQer.8 

Alkylation of &pyridinethiol I-oxide. Reaction A .  B y  use of 
the sodium salt (111). The sodium salt of %pyridinethiol 1- 
oxide (0.05-0.50 mole) was slurried in acetone (lJ4-dioxane 
and l,>dimethoxyethane were also used successfully) using 
200-300 ml. of solvent per 0.1 mole. While stirring, an 
equimolar quantity of the appropriate alkylchloromethyl 
ether or sulfide was added slowly. The mixture waa then 
refluxed for 1 to 2.5 hr. and cooled. Sodium chloride was 
then filtered off, and the solvent evaporated under vacuum. 
(For the less soluble products, a hot filtration was required.) 
The products were isolated as oils which generally crystal- 
lized upon cooling. They were then purified by recrystalliza- 
tion in or extraction with hydrocarbon solvents or isopropyl 
ether. The ethoxy, n-propoxy, dodecyloxy, octadecyloxy, 
and methylmercapto derivatives were prepared by this 
procedure. Yields, melting points, and analyses are given in 
Table I. 

Reaction B. B y  use of the free acid (I). 2-Pyridinethiol 
1-oxide (0.25-0.4 mole) was dissolved in 250-400 ml. of dry 
benzene. An equimolar quantity of the appropriate alkyl- 
chloromethyl ether or mercaptan was slowly added while 
stirring. The solution was then heated to 61-62’ for 1.5 to 
3 hr. After cooling the crystalline hydrochloride product was 
washed with benzene and dried. Recrystallization was 
effected from acetone and from a 1 :  1 mixed solvent of 
hexane and methylene chloride. The methoxy, isopropoxy, 
“isooctyloxy”, and propylmercapto derivatives were pre- 
pared by this procedure. Yields, melting points, and analyses 
are given in Table I. 

(7) B. A. Starrs, Olin Mathieson Chemical Corp., New 

(8) J. F. Walker, Formaldehyde, 2nd ed., Reinhold Pub- 
Haven, private communication. 

lirhing Cob, New York, 1953, ppa 212-216. 
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A number of basically substituted, unsaturated 
compounds have stimulant effects on the central 
nervous system. Included in this group are: 
arecoline,2 lysergic acid derivatives (such as LSD- 
2 P  and LAE-324), 1.4-bis(l-pyrrolidyl)-2-b~tyne,~ 
p-amino-a~roleins,~~~ and nalorphine.* It was de- 
cided to probe the area of basically substituted 
acrylic acid derivatives, exemplified by I, for such 
activity. Varying, but definite, central stimulant 
effects were found in the series. Evidence of car- 
diovascular-renal actions and a suggestion of anti- 
inflammatory effects were also uncovered. Unfor- 
tunately, the potency was not at a practical 
level of utility in any instance. 

/Ra 
RI 
\ 

\ 
Rz /N-cH=C R4 

I 
RI = H and RZ = alkyl, aralkyl, or heteryl group 

RI 
\ 

/ 
or N- = an N-heteryl moiety 

Rz 
Ra = H, CN, COOCtHs 
& = CN, COOCzH6 

The greater number of compounds were of a 
basically substituted a-carbethoxy acrylic ester 
type (I, with R3 = R4 = CO2C2H6). These were 
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prepared by interaction of the requisite basic com- 
pound with diethyl ethoxymethylenemalonate, 
essentially after the method of C1aisen.O Use of 
secondary amines in this connection has been 
limited10-12; however, diethyl arylaminomethyl- 
enemalonates have been recommended for the iden- 
tification of anilines.Ia The yields of purified prod- 
ucts, tabulated (Table I) as diethyl (basically 
substituted) methylenomalonates, exceeded 90%. 

The other variants on structure I were limited 
to the use of 1-(3-methylbeneyl)piperazine for the 
basic portion of the desired structures because 
diethyl 4-(3-methylbenzyl)-l-piperaeinylmethylene- 
malonate had shown the most interesting profile 
of pharmacological actions of the stimulant series 
in Table I. These compounds have structures 11-IV; 
unfortunately, none exhibited effects worthy of clin- 
ical evaluation. The first two examples were made 
by the Claisen m e t ~ h 0 d . ~ J ~ ~ ~ ~ - l 6  Ethyl 3- [4-(3- 
methylbeney1)-1-piperazinyllacrylate(1V) was ob- 
tained by the addition of the piperazine derivative to 
ethyl propiolate. 17318 These several reactions gave 
yields which approached the theoretical. 

11. Rs = CN; R4 
111. Rs z R4 = CN 
IV. Rs 

COzGHs 

C02CpHs; Fb = H 

EXPERIMENTAL 

A .  Intermediates. l-Benzylpiperazine,'# 1-ethoxycarbonyl 
piperazine,a carnphidine,z' ethyl propiolate," and diethyl 
2-pyridylaminomethylenemalonate22 were made by pub- 
lished methods. 

1 -( 2-Methylbenzu1)- and I-(4-methylbenzy1)piperazine 

(9) L. Claisen, Ann., 297, 77 (1897). 
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(12) C. W. Whitehead and J. J. Traverso, J .  Am.  Chem. 

(13) G. R. Lappin, J .  Chem. Ed., 28,  126 (1951). 
(14) C. C. Price, N. J. Leonard, and H. F. Herbrandson, 

(151 C. C. Price and V. Boekelheide, J .  Am.  Chem. SOC., 

471 (1948). 

Soc., 68, 2009 (1946). 

SOC., 77, 5867 (1955). 

J .  A m .  Chem. SOC., 68, 1251 (1946). 

68, 1246 (1946). 
(16) H. Fischer. German Patent 834.104: Mar. 17. 1952: , ,  

Chern: Ab&., 50, 402 (1956). 
(17) F. Straus and W. Voss, Ber., 59, 1690 (1926). 
(18) C .  C .  Price, N. J. Leonard, and R. H. Reitsema, 
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(20) H. U 7 .  Stewart, R. J. Turner, and J. J. Denton, 

P. Kushner, 1,. M. Brancone, W. L. McEwen, R. I. Hewitt, 
and Y. SubbaRow, J. org. Chem., 13,134 (1948). 

(21) E. A. Steck and R. P. Brundage, J. Org. Chem., 24, 
2021 (19.59). 

(22) G. It. Lappin, 1. A m .  Chem. Soc., 70,  3348 (1948). 

J. Am. Chem. Soc., 68, 1256 (1946). 

preparalion. 1-(2-Methylbenzyl)piperazine was prepared 
from a-chloro-0-xylene and piperazine hydrochl~ride.~~ 
The colorless oil was obtained in 84.5% yield, b.p. 77-80' 
(0.15 mm.). Similarly, the 1-(4methylbenzyl) isomer was 
made in 86% yield. The colorless oil, b.p. 78-83" (0.12 mm.), 
solidified to a mass of plates, m.p. 36-37". 

Anal. Calcd. for C12HlsN2: N, 14.73. Found: N, 14.60 
(2-methyl); N, 14.40 (4methyl). 

All other compounds were purchased. 
R. Diethyl aminomethylenemalonates. The products of 

this group have been assembled in Table I, together with 
pertinent data for characterization. In the preparation of 
the more highly basic types, diethyl ethoxymethylene- 
malonate was refluxed with the base in heptane.s*22 Ordi- 
narily, 100 ml. of heptane was used to  suspend or dissolve 
each 0.1 mole of starting material, and the mixtures were 
refluxed for 4-6 hr. Some of the reactions were sufficiently 
exothermic t o  cause ebullition. At the end of the heating 
period, the solvent was removed and the residual oils de- 
gassed at 0.5 mm. to give nearly quantitative yields of the 
unsaturated esters, which were readily purified. 2-Amino- 
thiazole and 2-aminopyrimidine were interacted dirertly with 
diethyl ethoxymethylenemalonate after the method used22 
for Zaminopyridine. In these cases, the reactions were run 
by placing the flask in a bath preheated to 125' and raising 
the temperature to 140" to ensure steady distillation of the 
alcohol formed. At the end of the reaction (2-3 hr.), the 
molten products were poured out to  cool. Crude yields of 
95% or more resulted, and the compounds were readily 
crystallized. 

C. Other basically substituted acrylic acid derivatives. 
Ethyl 4-(9-methylbenzyl)-l-pipe~azinylmethylenecyanoacetale 
(11). 1-( 3-Methylbenzy1)piperaaine and ethyl ethoxymethyl- 
enecyanoacetate were interacted in refluxing heptane for 3 
hr. Removal of the solvent left a 97% yield of the desired 
compound; it crystallized from hexane as pale, dull yellow 
blades, m.p. 108-108.5"; 283 mp (log B 3.47); A%:"' 
4.55, 5.92, 6.22 p. 

Anal. Calcd. for C18H28N802: C, 68.98; H, 7.40; N, 13.41. 
Found: C, 69.11; H, 7.58; N, 13.46. 

4-( 3--Methylbenzyl)-l -piperazin ylmeth ybnemalononitn'le 
(111) was prepared from the requisite piperazine derivative 
and ethoxymethylenemalononitrile in heptane (4  hr. of 
refluxing) in  quantitative yield. It separated from c y c b  
hexane as nacreous platelets, m.p. 111.5-115.5'; A:::'" 
282 mp (log B 3.38); A%' 3.00; 4.56, 4.60, 6.13, 6.88 p. 

Anal. Calcd. for CI&N,: C, 72.13; H, 6.81; N, 21.03. 
Found: C, 71.88; H, 6.85; N, 20.75. 

Eth$ 3- [4-(3-methylbenzyl)-l-piperazinyl]a~~yEate, (IV) 
was formed in  97.5% yield by the highly exothermic re- 
action" of ethyl propiolate in heptane. It passed over as a 
viscous, golden oil of b.p. 168-173' (0.1 mm.); n y  1.5639; 

Anal. Calcd. for C~~HUNZOZ:  C, 70.70; H, 8.39; N, 9.71. 

x C H ~ O H  m.I 290 mp (log e 3.56); 3.46, 3.61,5.92,6.22,6.90~. 

Found: C, 70.88; H, 8.25; N, 9.33. 
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