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I'iirities (if  all distilled iiioiiosiihstitiitetl piperaziiies were cleterininetl ti>- gas c~liromatography using a Prolabv appnwtiis witl i : I  

4 t i i .  loiig, 6-ni11i. diameter, pac.ked with C 22 firehricsk coated wit,h 20(,; by weight of  Rhotiorsil 
With coriipouiids prepared friiin :!.iiiliiies, 

See I~:sperimeiit:il 
.iE, nbsiilrite ethanol; E 06, 96(':- ethari i) l ;  I', 2-1)rop:t- 

' 1,it." 
I?. F. 1'~rcell [I'. S.  Patwi t  2,,!122,iSS (l!KiO1l 

b . 1 1 .  

tIieri1i:il coriduct.ivity detector (coltinin: 
siliuine oil, temperature 240", carrier gas hydrogeii). 
c~hrijiiiatoRratiis showxi :I trace ( J f  t,liese niaterials even after three rectiiicatioiis (reteriti!iii tirne ahout 2 it i i i i . ) .  
sertioii. Uriccirrec+xL 
t i o l .  
reported b.p. 12:$-126O" (0.2 itmi.). 
l1.p. 110-11:3° (1 ni i i1 . ) .  

repurted 105-108" ( I  n i r t i . ) .  
127-132' (0.5 i i i i i l . ) .  " Cy5HaN, 1)yritiyl. O T!,ast.. 

Iletetiti I I I  time was S to 10 iiiiti. 

Uncvrrected, taken o i i  a Kofler-type hot stag,. 
f 11. F. Parcell [U. S. Patent 2,,S33,770 (1 )I reported b.p.  10!1--1 1:;' [O,;L5 n in i . ) ,  3 R. F. P n r d l  It,-. S. Patent, 2 ,  

l'nrlie, Ilnvis arid Cii. [British €':itelit 830,663 (l!ItiO)! reportetl h.p. 12.i--I2S0 (0.3 ~ i i i i i .  I. 
1 H. G. AIorreti, I3elgiaii Patent, G 1 4 , l i T  (l!i62), I I O  d:it:t. 

' H. I-'. I ) a ld i : t r i ,  I,. N. Stnrkcr, : i i ~ t l  1,. ( i o l i l i n : i i i ,  I'. 9. I':rtt,iit 2,909,324 ( l ! l X i ) ,  1111 t1:it:i. ''I 

froin tlic Iiitroplit.iiylpipcraziiic derivative hy  catalytic 
rc>duetioii (inetliod TI) aiid thv aectylariii~iophc.ri~l- 
piperazinc drrivatiw by treatilia t hv miiiio dcrivativo 
with acetyl chloridc (niethod E). 

.\fatly of tlic 1-riionostibstituted piperazines used i i i  

this work arc lmon-11 conipouilds. In Table 11, de- 
scriptivcl aiid analytical data are listed for 13 additioiial 
coiiipouiids of this typo. Synthetic dctails for thosc 
derivatives arc given iii the Eupwiiwntal part : most 
of tlwm have been dcscribcd i i r  thc pntcrit literaturc 

T l i ~  coinpounds h a v ~  h e t ~ i  tested 011 the isolated 
guinca pig sciiiinal vcGclc according to the iiiethod of 
Stoiicl a i d  Loc.n..? Tliv results of this iiivestigatioii 
appoar ill Tal)l(. I .  Scveral coiiipouiids poss~ss 
a potcmt activity against c~piii~plirir~e. The observcd 
histaiiiiriolytie clffcct is relativrly weak iii coiiiparisoii 
to protiicthaziiic.4 Conipound 6 15 as rctainod for a 
I I I O I T  tisteiisivcl phariiiacologienl ouaiiiinatioii. I t  e\- 
hihits adrc.nolytic., hypotrtisiw. aiid nclrii-olcptic propti - 
t k s  i i i  lnboratoi-p aiiinial~. 

(W f o o t d e $  to Tablc 11). 

Experimental 

Melting points (uncorrected) were tleterniined rising a h-ofler 
riiicro hot stage. 
1-Monosubstituted Piperazines.--The following compouiida 

were prepared as de ihed in the literature: l-phenyl-,ea l-[ni- 
(0- :mi  p-)chlor1)phenyl]-,6~ I-[m-(o- and p-)t01y1]-,6~ 1-(o-nitro- 
plleiiyl)->tic I-[m-(o- and p-)methoxyphenyl]-,6d I-(o-ethoxy- 
.~ 

., - ,. .\. S t m P  ; m i  1,:. It. L o r a ,  .I. I'iinrinncol. Erpl l .  ?'liprap.. 106, 2 2 6  
( I .  

.'ur coniparative pnrposes, nitti tlie sanie conditions, ECm for  erputn- 
niine against epinephrine u a s  found t,o be 0.02 -, /ml. and ECsc fnr  promeilt:i. 
zinc aeninst histamine was 0.001 TIml.  

( 5 )  in) .T. R. Boissier in "Ps~chopliarmncoli~giual Methods," Pergamun 
I'resa. T,milon, 19f3. 1). 92:  rbi .T. R. Roissipr, ('. 1)ilmont. R .  Raroiiis. :ind 
J. I'iwiy, :lr?h. I n l ? r i , .  P h n r v r w o r l ~ i i i . ,  193, ?$I l l : ! G l ) ,  
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The same procedure was used to obtain N-(2,5-dichlorophenyl)- 
N'-( 2-hydroxyethy1)ethylenediamine. For analysis a sample 
was recrystallized from toluene, m.p. 95". 

Anal .  Calcd. for CloH&lzNzO: C, 48.20; H, 5.66. Found: C, 
48.5; H, 5.6. 

D. 1-(4-Pyridyl)piperazine (51).-A solution of l-benzyl-4- 
(4-pyridy1)piperazinel (25.33 g., 0.1 mole) in 100 ml. of 2 N 
HCl and 500 ml. of methanol was hydrogenated with 10 g. of 
palladium-on-charcoal catalyst (57, by wt.) a t  room tempera- 
ture under atmospheric pressure. The theoret,ical amount of 
hydrogen was taken up in 3 hr. The catalyst was filtered and 
the filtrate was concentrated in DUCZIO on a rotary evaporator. 
The resulting white solid was taken up in water, and the solution 
was made alkaline with KOH. The precipitate was collected 
and dried to give 51 in nearly quantitative yield. It was recrys- 
tallized from heptane. 

E and F. 1-( 3,4-Dimethoxyphenethyl)-4-( 2-pyridy1)pipera- 
zine (34).-A solution of 113 g. (0.46 mole) of 3,4-dimethoxy- 
phenethyl bromide' and 150 g. (0.92 mole) of l-(2-pyridyl)- 
piperazine in 1 1. of anhydrous xylene was refluxed for 10 hr. with 
stirring. After cooling, the mixture was filtered to remove 1- 
(2-pyridy1)piperazinium bromide (the solid was dried, yield 11 1 
g . )  and the filtrate was extracted with 500 ml. of 555 HC1. This 
solution was immediately made basic a t  10-20". The white solid 
which formed was collected, washed with water, and dried to 
give 138 g. (92%) of 34. Recrystallization from 3 1. of heptane 
produced pure product. 

1 -( 2,5-Dimethoxyphenethyl)-4-( 2-pyridy1)piperazine Hydro- 
chloride (33).-Following the same procedure, 1-(2,5-dimethoxy- 
phenethyl)-4-(2-pyridyl)piperazine was obtained as an oil after 

(7) The necessary phenethyl halides were obtained according to  litera- 
ture methods: 3-methoxyphenethyl chloride. \!-. 9. Rapson and R. Robin- 
son, J .  Chem. SOC., 1533 (1935); ?-methosyphenethyl bromide, J. B. Shoe- 
smith and R. J. Connor, ib id . ,  2230 (1927); 3,4-dimethosyphenethyl bro- 
mide, S. Sugasawa, J .  Pharm. SOC. Japan ,  67, 296 (1937); 2,5-dimethosy- 
phenethyl bromide, R. .I. Barnes, J .  A m .  Chem. Soc.. 76, 3004 (1953); ?,?- 
dimethoxyphenethyl bromide was prepared in 70% yield from 2-(2,4-di- 
methoxypheny1)ethanol by the method used for  2,5-dimethoxyphenethyl 
bromide, b.p. 116-119' (0.3 mm.).  Anal.  Calcd. for  CioHnBr02: Br, 
32.60. Found: Br, 32.4. 

extraction with ether of the basic solution and concentration 
in vacuo of the dried extracts. To a solution of 16.35 g. (0.05 
mole) of this base in 50 ml. of absolute ethanol was added 0.1 
mole of 2 ,V absolute ethanolic HCl. The solvent was evaporated 
in vacuo and crude 33 was crystallized. 

In  method F, the above procedure was carried out for aralkyl 
chlorides, the solution being stirred under reflux for 24 hr. 

G .  1-(3,4-Dimethoxyphenethy1)-4-(2-chloropheny~)piperazine 
(6).-.4 solution of 120 g. (0.49 mole) of 3,4-dimethoxyphenethyl 
biomide and 98 g. (0.5 mole) of 1-(2-chlornphenyl)piperazine in 
1 1. of 1-butanol was stirred a t  105-110" for 15 hr. in the presence 
of 76 g. of anhydrous potassium carbonate. The mixture was 
filtered while hot and the filtrate was kept a t  0" overnight to 
give colorless crystals; yield, 150 g. (847,). Recrystallization 
from 1.2 1. of isopropyl ether gave pure 6. 

H. 1-( 3,4 Dimethoxyphenethy1)-4-( 2-aminopheny1)piperazine 
(12).-A sample of 18.55 g. (0.05 mole) of 1-(3,4-dimethoxy- 
phenethyl)-4-(2-nitrophenyl)piperazine (11 ) in 300 ml. of eth- 
anol was hydrogenated in the presence of platinum oxide cata- 
lvst a t  room temperature under atmospheric pressure. The 
calculated amount of hydrogen was taken up in 15 min. and the 
temperature was raised to 40-50'. The catalyst was removed 
while warm and a slow crystallization in the refrigerator of the 
filtrate afforded 14.1 g. (82.57,) of white crystals. Recrystal- 
lization from 50 ml. of 2-propanol gave pure 12. 

I. 1-(3,4-Dimethoxyphenethyl)-4-(2-acetylaminophenyl)- 
piperazine (13).-AcetyI chloride (7.85 g., 0.1 mole) was added 
slowly to a stirred solution of 6.8 g. (0.02 mole) of the above amine 
(12) in 7 5  nil. of toluene under anhydrous conditions. After 
refluxing for 1 hr., the solid was collected and dried to give 7.55 
g. (90%) of 1-(3,4-dimethoxyphenethy1)-4-(2-acetylaminophen- 
y1)piperazine hydrochloride, m.p. 200-205". For analysis, a 
sample was recrystallized from 2-propanol, m.p. 215". 

Anal .  Calcd. for C22H29S303.HC1: C1, 8.44. Found: C1, 
8.3. 

A 5-g. finely ground sample of the above hydrochloride was 
suspended in 100 ml. of dry ether and treated with gaseous ani- 
monia with stirring. After 1 3  min., the inorganic salt was filtered 
and the filtrate was concentrated in vacuo to yield a white solid. 
It was rerrystallized from 150 ml. of heptane to give 4.05 g. (80%) 
of 13. 

p-Amino-N-[2-(substituted amino)ethyl]benza.nides. 
Potential Antifibrillatory Drugs 

PER THYRUM AND ALLAX R. DAY 

Depurtinent of Chemistry, Cniuersity of Pennsylvania, Philadelphia 4 ,  Penns?/lvania 

Received June 19, 1964 

The alkylation of amines with 1-p-nitrobenzoylethylenimine has been studied. The p-nitro-N-[2-(substi- 
tuted amino)ethyl] benzamides were readily hydrolyzed to X-substituted ethylenediamines. The p-nitro- 
benzamides were hydrogenated catalytically and a series of analogs of procaine amide were obtained. These 
analogs were screened for antifibrillatory activity in the rabbit heart and in the dog heart. Several of the com- 
pounds showed high activity. 

Numerous drugs have been used to some extent in the 
treatment of the heart's rate and rhythm. However, 
only quinidine and p-amino-X-(2-diethylaminoethyl)- 
benzamide (procaine amide) are drugs of sufficient 
selectivity and specificity of action to be classified as 
antiarrhythmic and antifibrillatory agents. Fibrilla- 
tion is a state of rapid, tremulous, and ineffective con- 
tractions of the atrial or ventricular muscle. I n  1918 
quinidine was reported to be the most effective anti- 
arrhythmic agents among the cinchona alkaloids. 
2-Diethylaminoethyl p-aminobenzoate (procaine) had 
been reported to have some activity by Shen and 
Simon.2 In 1951, procaine amide was shown to be 

( 1 )  W. Frey, Berlin. klin.  Wochschr.. 56, 849 (1918). 

effective in the treatment of cardiac  arrhythmia^.^ 
This compound has cardiac actions essentially identical 
with those of q ~ i n i d i n e . ~  

Although very useful, both quinidine and procaine 
amide may a t  times precipitate ventricular fibrillation 
or respiratory ~ol lapse .~  Thus it was felt that  the 
synthesis and study of the cardiac action of a series of 

( 2 )  T. C. R. Shen and M. 4. Simon, Arch. intern. pharmacodyn., 59, 
68 (1938). 

(3) L. C. Mark, H. J. Kayden, J. M. Steele. J. R. Cooper, J. Berlin, E. 
A. Ronenshine, and €3. B. Brodie, J. Pharmacal. Ezpt2. Therap., 102, 5 
(1951). 

(4 )  J. Zapnta-Dial, C. E. Cabrera. and  R. RIendez, Am. Heart J . ,  43, 
8.54 (1952). 

( 5 )  9. P. Schwartz. S. Orloff, and C. Fox, z b i d . ,  37, 21 (1919); B. M. 
Cohen, New Enoland J .  M e d . ,  246, 225 (1952). 


