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QCH3 

5 ,  R = C6H,; x= c1 
6 ,  R =  C6H5; X = I  
7, R=CH3;X=I  
8, R=CH3;X=C1 ( 2 )  

I 4  

10 

QCH3 

11 

Pd-C Y 2 + CCHjCH3 

part of the unsymmetrically disubstituted hydrazine. 
T and Z may be considered as the alkyl groups which 

2 5-8,lz 

tend to increase the availability of the electron pair on  
the N-1 nitrogen, making it the center of highest nucleo- 
philic reactivity. * 

When 5 was heated with sodium ethoxide in absolute 
ethanol, it underwent a rearrangement to give 4 (eq 4), 
which may be postulated as analogous to the Steven 
rearrangement. 3 , 4  

OCH3 

5 

OCH, 
I 

4 

Treatment of 2 with a large excess of Ale1 gave a 
monomethiodide (7), which was also prepared from 8 
(obtained from methylhydrazine and 9) and KI.  The 

(2) B. 31. Bloom, Ann. N .  Y .  B e a d .  Sci., 107, 878 (1963). 
(3) C. IC. Ingold. “Structure and Mechanism in Organic Chemistry,” 

(4) A .  If-. Johnson, “Plid Chemistry,” Academic Press, S e n  Tork, K. I-., 
Cornel1 University Press, I thaca,  N.  P.. 1953, p 523. 

1966, p 266. 

product 7 (and 8) is thus considered to be the S-1 
methyl derivative. 

A study of the nmr data of 2-12 shows that the four 
aromatic protons of o-methoxyphenyl ring in 4-11 
appear between 453 and 463 Hz as a relatively broad 
single peak in the aromatic region. This assignment 
is based on the spectrum of 

& N n N L C H 2 ~ N O z  ul - C!l-.HC1.HzO 

12 
“2 

Reaction of phenylpiperazine with ethylenimine in 
refluxing ethanol, containing a catalytic amount of 
H2SO4, gave l-(p-aminoethyl)-4-phenylpiperazine6 (13) 
in 76% yield. Other (/3-aminoethyl)-4-substituted 
piperazines (14, 15) were made similarly. This method 
was found to be more convenient than the two-step 
method’ from 1-substituted piperazine via 1-substituted 
piperazine-acetonitrile.8g 

The amides (Table IV, and partly in Tables I11 and 
I), in general, were prepared from the corresponding 
piperazines by treatment with the appropriate acid 
chloride in the presence of a proton acceptor (eq 5 ) .  
An excess of the piperazine usually served this purpose. 
Some of the amides on reduction with LiL41H4 or di- 
borane gave rise to 1-aralkyl-4-substituted piperazines 
(Table V). Preparation of 1-allyl- or l-propargyl-4- 
substituted piperazines was achieved by the reaction 
of allyl or propargyl bromide with the desired sub- 
stituted piperazines (eq 3 ) .  

L J  

(5) I CH,-CHCH,X 

n 
U 

I 
n 

R’N N-CHZCH-CH2 R’-N NCH2R” 
U 

Pharmacology.-The antihypertensive activity of the 
compounds was measured as described before. I n  most 
cases, the effect of the compounds on pressor responses 
to epinephrine and bilateral carotid occlusion were 
also noted. The results are given in Tables I-V. 

A general study of the structural features of the 
piperazines tested for their effect on blood pressure of 
experimental animals led to the following observations. 
Sone  of the 1-methyl-4-substituted piperazines showed 
any significant activity. Only the 4-substituted de- 
rivat’ives of l-phenyl- or l-o-methoxyphenylpipera- 
zines showed appreciable and sustained fall in blood 
pressure. Of these, the most active ones were 1, 2, 
41, 84, 88, and 97. 

Subst’itut’ion of a met’hoxy group in the ortho position 
of the phenyl ring in 1-benzoy1-4-phenylpipera~ine~~ 

( 5 )  T h e  p-nitrobenzylic ring of 12 gave the  expected Az’B2’ pattern a t  

(6) E. Cerkovnikov and P. Stern, Arhiu. Kem. (Zagreb), 18, 12 (1946). 
(7) J. H. Short, U. Biermacher, D. A. Dunnigan, and T. D .  Leth,  J .  :Wed. 

(8) R. P. Mull, R .  X f .  Mizzoni, XI. R. Dapero, and M. E .  Egbert ,  ibid., 

(9) D. E. hdelson and C. B. Pollard, J .  Amer. Chem. Soc.. 67, 1430 

(IO) 1’. Prelog and G .  J .  Driza, Collect. Czech. Chem. Commun., 5 ,  497 

lower field (474-506 Hz).  

Chem., 6, 275 (1963). 

6,  944 (1962). 

(lY 35). 

(1933); Chem. B b s t r . ,  28, 1347 (1934) .  
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29 CI-13 CY)C,H4CI-o ;$ :I8 109-11 1 11 + I.: 1'(1S) ('ijH22CIN30. (1, 11, CI, s -+ - 
0.3HzO 2HC1 

:50 CII, coCII=CI1c,I I:, 2 ::1 2.54-2.X -\1 f 1: Ail 1 C : L O H ~ ~ ? ~ T ~ O . ~ H C ~  C, 11, ( ' I ,  S i- - 
:51 C6H5 CH2CH2CONHXIIr 2 t l  22>-22i 11 + E: c CiaHzjN,O*3NCl C, H, CII, S -- 

der 
a Yields giveii are i hobe of criide s 

d Over-all yield 10' 
.tallizatioii solveiits: 1 1  = 11eOI1, E = Et2O. c Reaction period i l l  hoiirs iiidic,:itcd 

i i l  parenthesis. e Prepared by the  reartioil of l-i8-amiiioeth~l)-4-phenylpiperazine (13) (0. I 
mole) with ethyl acrylate (0.12 mole) at rooin temperatiire for 72 hr, complete removal of the solvent, and excess ester under reducecl 
pressure, and subsequent refluxing with 955t hydrazine (0.12 mole) in EtOtI for S hr. Ethanol was removed and the product w:I-. 
isolated as a trihydrochloride. 

startiiig from 13. 

f See footnote h in Table I. 

(which caused a suqtained fall in blood pressure) gave The corresponding p-methoxybenzoyl derivative (42) 
57, which caused an  unqubtairied fal l  in blood preswrc. cwsed :L large iitisustained fall in  blood pressure. 
However, if the niethoxy group waq attached ti) thc  \\-heren3 the 1,z-methoxybenzoyI derivative (43) WLS in- 
o i  tho position of the benzoyl group, a\ in 41, the  produc't x t ive .  
YO obtained produced a tustained fall in blood pre>bur(' There ux* 1 1 0  coribibterit change in antihypeit cii\i\ 
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s o .  RI 
32 O-CHJOC6H4 
33 CHs 
34 CHJ 
35 CHy 

36 CH3 

4% 

43 

44 
4.5 
46 

47 

48 
49 
50 
3 1 
52 
53 
54 

36 
57 
5 8 d  
3!) 
60 
61 
62 
63 

_ _  
J.1 

64 

6 5 

66 

67 

68 

B!) 
70 
71 
7 2  
73 
74 

76 
77 
78 
79 
80 
81 
82 
83 

84 

8 $5 
86 

- -  
I e> 

CH, 

CH3 

I1 

2 
2 
3 
2 

3 

7 - 
2 
2 
3 
2 
2 

2 

2 
'2 
2 

3 

2 
2 
2 
2 
2 
2 
2 

3 
2 
2 
2 
3 
2 
2 
2 

7 

3 
2 

3 

2 

2 

2 
2 
2 
2 
2 
3 
2 
3 
2 
2 
3 
2 
2 
2 
2 

2 

2 
a 

70 
8 3 
81 
53 
82 

83 

78 
87 
57 
55 
99 
81 

46 

97 
9 7 
74 
- _  
JJ 

hlp ,  o c  

125-1 27 
279-281 
183- 185 
292-294 

dec 
253-235 

dec 
164-166 
91- 93 

268-270 
262-264 
103-104 
128- 

129.3 
208-21 o e  

dec 
241-243 
122-123 
286-288 

dec 
264-266 

dec 

Sield,n 

33 5 200-202 

9 3 
96 
62 
82 
!9 0 
5 3 
3 0 
20 
73 
65 
82 
64 
67 
84 
72 

71 

86 

43 

86 

22 

89 
66 
48 
75 
62 
63 
68 
89 
5 d 
83 
66 
57 
86 
96 
23 

75 

74 .5  198-200 
119-121 
98-100 

128-130 
93- 93 

109-1 11 
154-156 
2 10-2 12 
9s- 99 
63- 64' 

164-1 66 
170-172 
182-183 
179-1 8 1 
214-216 
104- 

105.5 
2 10-212 

216-218 

11 7-1 19 

157-159 

184-186 

112-114 
81 5-83 

210 dec 
129-131 
195-196 
208-210 
298-300 
235-237 
132- 134 
289-291 
233-234 
198-200 
110-112 

95.5-96.5 
209-210 

dec 
172-173 

dec 
75 101.5-103 
58 98-99 

Ah 

B + P  
11 + E 
>I + E 
11 + E 

11 

B + P  
E 
11 + E 
A I  + E 
Ea 
E 

E + W 

A 1  + E 
B + P  
11 + E 

11 + E 

A I  + E 
11 + E 
AI 
C + H  
C + 31 
M 
31 
C + A 1  
A I  + E 
C + H  
E + P  
B + P  
31 + E 
A I  + E 
31 
h1 + w 
E 

R I  + E 
11 + E 

11 + E 

C + 31 

LCI + E 

B + P  
B + P  
31 
B + P  
A 1  
11 
11 
11 + E 
AI 
31 
R l  + E 
11 
C + P  
11 
A 

A + E  

A 
B + P  

.\nalyses Activity" Formula 
C, H, Cl, S S 

C, H, C1, S + 
C, H, C1, N 
C, H, C1, S - 

- - 

C, H, C1, N + 

C, H, C1, N 
C, H, C1, N 
C, H, ?rT 
C, H, C1, K 

C, H, C1, S 

C. H. C1. N 
Ci H; Cl; N 
C, H, S 
C, H, N, 0 
C, H, N, 0 
C, H, N 
C. H. N 
C: H: N 
C: HI C1, ?r' 
C, H, N, 0 
C, H, K, 0 
C, H, S 
C, H, C1, ?j 
C, H, C1, S 
C, H, C1, N 
C, H, C1, ?; 
C, H, S 

C, H, C1, S 

C, H, C1, N 

C, H, C1, S, S + - 
C, H, S, S - 

C, H, C1, N, S +- 

C; Hi C1, N + 
C, H, C1, N 

C, H, I, N + 
A -  - - 

C, H, C1, N 
a Yields given are those of crude solid. Recrystallization solvents: A = EtOH, Ac = Me2C0, B = CGHB, C = CHCI,, E = EtzO, 

Ea = EtOAc, H = hexane, M = RleOH, P = petroleum ether (30-60°), W = water. Reaction period indicated in hours in pa- 
rentheses. d Compound prepared by Dr. F. Fried of these laboratories. e J. R. Boissier, R. Ratouis, and C. Dumont, J. M e d .  Chem., 6,541 
(1963), reported the dihydrochloride of pmet,hoxybenzoyl (rnp 224') and m-methoxybenzoyl (mp 196') derivatives. 1 The acid chloride 
was prepared by st irriiig thionyl chloride with the corresponding acid, containing IIAIF, at, room temperat,nre. Q Instead of C6136, t>he 
reaction solvelit used was CHCl,. Yield (i) 28% on reaction of ethyl azidoacetate and phenylpiperazine 
and (ii) 96y0 on reaction of 1-chloroacetyl-4-piperazine [preparation reported by H. P. Dalaliari and S. Kiishner, U. S. Patent 2,807,617 
(Sept 1937); Chem. Abstr.,  52, 3875 (1958)I and sodium azide. i Prepared from ethyl azidoacet,ate and methylpiperazine. Prepared 
from NaN:, wid I-iodoacetyl-4-o-met hoxypheii\-lpiperazine. Prepared from l-chloroacetyl-4-o-methox~phei1\-lpipe1~azine 10.057 mole i 
and KI (0.085 mole). Prepared flom 1-o-rnethoxypheiiylpipera~iiie and chloroacetyl chloride in Et20. tL See footiiote h in Table I. 

Bp 179-182' (0.9 rnm). 
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:ictivity in paasirig from the amide5 (Tables I and IIT) 
to  the amine< (Table V) .  

The amides 70, 71, :tnd 58 had relatively weal\ hypo- 
tenhive propertieh, whereas the corresporidirig amine.: 
88, 89, arid 93 lowered thc blood preswre of experi- 
mcrital mim:tli by 50-80 mm for over 30 min. 

The amide 42 caused :I large uiisustained fall in  
blood pre5,rureJ but the corresponding amine, 97, C R U - C ~  
:L fall  in blood prmsure which wa uqtained for 40 niiii. 
The amides 59, 63, arid 80 also rotluced a l u g e  ui i -  

ined fall in blood preiiurc, but the amine+ 98, 95, 
arid 100 w ~ e  cqseritially inactive. 1 -Benzoyl-4-phc1iyl- 
piperwziiie1" cauied a 5uitaiiied fall in blood preqzurc. 
brit l-b~nzyl-4-phei1ylpiperazine'" produced :I large 1111- 
\u*tairied fall in blood pressure. 

Experimental Section" 
1-Nitroso-4-phenylpiperazine (16).-l-Pheiiylpiperxzi t ielZ (4S.6 

gj 0 .3  mole) was mixed with H,O (400 ml) and concentrated 
I1C1 wa:, added dropsise until the pH was .i-6. A solrition of 
NaXO, (20.7 g, 0 . 3  mole) in H,O (150 ml)  ab added over a pei,iod 
o f  20 min maintaining a pH of .5-6 by dropwine addition of It?'; 
rIC1 t o  the center of  t,he reac,tioir vessel. (While adding the 
:ioiti, care was taken t o  Aee tha t  it did not fall on the sides of the 

llelt ing points irere determined in 
upen ca[iillary tulles with a Thomas-Hoover capillary melting point appara- 
ti is .  \vl i ic l i  iras calihrated against known standards. Unless otherwise stated, 
the  ir spectra o l  rrystalline solids \rere of Kujol mulls. The  microanalyses 
\\.ere provided hy Xlessrs. Orville Kolsto and Victor Ranschel and staff of 
.\hhott Microanalytical Laboratory, S o r t h  Chicago, Ill. The nmr spectra 
of all the compounds vere  taken in 1120 containing DCI, on a Varian A-60 
instrument using 3-(trimethylsily1)-l-propanesulfonic acid sodium salt 
(TI'S) a- internal standard. They \\ere kindly pro\.ided by Dr. M. Leven- 
tierg and  R .  Egan, of tlie Cliemical Pliysics Department,  Abbott Labora- 
tories, North Chicago, Ill.. and are reported in hertz from TPS. Unless s ~ e -  
ciaIIs n o t d  UT.  ir. and nmr spectra were as expected. 

(121 (', H. Pollard ani1 I.. G .  h f a r l h i r d l ,  .I. Smer .  Chem. Sur.. 66,  '219!i 
; I ! l : j t ) .  

. ~ ~. 

k 11 j Boiling puints are uncorrected. 

fiirther purificat iot i .  
I-Arnino-4-ohenyl~iuerazine (1, Table I) .  Method A:- ~.i inis- 
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strongly basified with 507' NaOH, followed by NaOH pellets, 
until the separated precipitat'e had redissolved. The product 
was extracted (CHCI,), the extract was washed (HzO), dried, and 
concentrated, and the residue was distilled in vacuo to give 15.3 g 
(647,) of the product, boiling a t  108-110" (0.17 mm), mp 57-60'. 

1-Amino-4-methylhomopiperazine (19) and l-amino-4-(o-me- 
thoxypheny1)piperazine (2) were prepared similarly. 

1-Benzylideneamino-4-( o-methoxypheny1)piperazine (3 ,  Table 
II).-A mixture of benzaldehyde (7.7 g, 0.072 mole) and 2 (15 g, 
0.072 mole) in toluene (200 ml) was refluxed, using a water 
separator, until the theoretical amount of HzO had been collected 
(1.3 ml, 1.5 hr). The reaction solution was cooled and diluted 
with petroleum ether (30-60') to give 11.0 g (Slyo) of the crude 
product (mp 88-99'). Recrystallization from absolute EtOH 
gave the analytically pure product, mp 93-94". The ir spectrum 
showed no primary or secondary amine peak. 

Other benzylideneamino derivatives (20-23) were prepared 
similarly and are entered in the table. 

l-Benzylamino-4-(o-methoxyphenyl)piperazine Monohydro- 
chloride (4). Method A.-A solution of 3 (10 g, 0.034 mole) in 
DhZF (50 ml) and lO%i, Pd-C (0.3 g)  was hydrogenated in a Parr 
shaker at  room temperature a t  an initial pressure of 3.66 kg/cm2. 
After 0.5 hr the hydrogenation mixture was filtered and the 
filtrate was poured into cold H 2 0  and extracted (EtrO). The 
extract was dried and concentrated to give an oil, which was 
converted to the hydrochloride (mp 209.5-211 "). Two recrystal- 
lizations (EtOH-EtzO) gave the analytically pure product 
melting a t  210.5-211.3" in 35% yield. Anal. (C18Hz3N30.HC1) 
C, H, C1, N. 

Method B.-hletallic TVa (0.72 g, 0.0315 g-atom) was dis- 
solved in absolute EtOH (50 ml) and 5 (10.5 g, 0.0315 mole) was 
added. The clear solution was heated in a pressure bottle on the 
steam bath for 4 hr, and allowed to cool to room temperature. 
The mixture was diluted (EtOH) and filtered (1.8 g of NaC1, 
1007,). The filtrat,e was evaporated and the oily residue was 
taken up in EtzO, filtered, and evaporated again (7.5 9). This 
compound had no C1, did not form an embonate salt, and was 
insoluble in HZO. The product was distilled twice in a collar 
flask (oil bath, ea. 190", 0.5 mm) and analyzed as l-benzylamino- 
4-o-methoxyphenylpiperazine (4). Anal. (C18H$3N3O) C, H, N. 
A part of the product was converted to its monohydrochloride 
(mp 209-212" dec, from EtOH-EtzO) which was identical with 
the product made by method A. 

l-Amino-l-benzyl-4-(o-methoxyphenyl)-l-piperazinium Chlo- 
ride ( 5 ) .  Method A.-A solut,ion of NaI (29.5 g, 0.198 mole) in 
absolute EtOH (1000 ml) was added to l-amino-4-(o-methoxy- 
pheny1)piperazine (41 g, 0.198 mole) in EtOH (200 ml) followed 
by KzCO, (27.3 g, 0.198 mole) in HzO (25 ml) and benzyl chloride 
(25 g, 0.198 mole). The mixture was refluxed for 19 hr and 
filtered hot to give 45.5 g (847,) of l-amino-l-benzyl-4-(0- 
methoxypheny1)-1-piperazinium iodide (6), mp 174" dec. Re- 
crystallization (H2O) raised the melting point to 176" dec. 

A solution of 6 in MeOH was passed t,hrough a column of IRA- 
400 (C1- form). The eluate was concentrated and the residue 
was diluted (EtrO) to give 5 (hydrated form) in 70% over-all 
yield. The hydrated product melted a t  ea. 140°, then resolidified 
and melted a t  198-199". The analysis for this product corre- 
sponded to ( C I ~ H N C ~ T ~ ' ~ O . O . ~ H ~ O )  C, H, C1, N, 0. The water 
of crystallization could be removed by heating at  150" for 1.5 

A n d .  (C18HdN30) C, H, I, N, 0. 

min, 'giving the pure product ( 5 ) ,  mp 201-202< ,4nal. (ClsHw 
CINsO) C. H, IT. 

A-sample of 5 was converted to a monohydrochloride (lo), 
mp 167-168" (from EtOH-EtlO). Anal. (ClgHz&lN,O.HC1. 
HjO) C. H,  C1, N. 

Another sample of the quaternary chloro compoiund 5 wab 
converted to its emboriate salt, by dissolving it ill H2O and adding 
a hot saturated solution of sodium embonate to it. The embonate 
salt of 5 was filtered and washed (HgO), mp 141'. Anal. (C53Htz- 

Method B.-A mixture of 2 (12 g, 0.058 mole) and benzyl 
chloride (3.6 g, 0.029 mole) in toluene was refluxed for 5 hr. The 
reaction mixture was cooled and filtered. The filtrate was evapo- 
rated and the residue (3.4 g, 35YG) was crystallized (EtOH- 
EtzO) to give 5 .  

Method C.-A solution of benzyl hydrazine16 (9.3 g, 0.0763 
mole) in absolute EtOH (100 ml) and bis(p-chloroethy1)-o- 

NsOs.2HzO) C, H, N, 0. 

(16) J. H. Biel, A .  E. Drukker, T. F. hlitchell, E. P. Sprenyeler, P. A. Nuh- 
fer, A. C. Conway, and .I. Horita. J .  A m e r .  Chem. Soc. ,  81, 2811 (195Y). 

anisidinel5 (9) (18.9 g, 0.0763 mole) was refluxed under N,l for 
21 hr. At the end of this period, the reaction mixture was 
concentrated and the residue was washed (EtsO). The remaining 
oil was treated with methanolic HCI and Et20 to  give 10 ( 8  9).  
An aqueous solut,ion of 10 was basified (cold KaHC03) and ex- 
tracted (CHCl,). The extract was concentrated and t'he residue 
was recrystallized ( R I ~ O H - C ~ H ~ - E ~ Z O )  to give pure 5 (mp 201- 
2020). 

l-Amino-4-(o-methoxyphenyl)-l-methylpiperazin~um Iodide 
(7).-1-.4mino-4-(o-methoxyphenyl)-l-methylpiperazinium chlo- 
ride (8) (mp 211-213", EtOH-EtzO) was prepared by refluxing 
equivalent amounts of methyl hydrazine and 9 in Et'OH, as 
described for the preparation of 5 (method C). Anal. ( C I ~ H W  
C1N30) C ,  H, C1. Treatment of 8 with S a 1  in absolute MeOH 
gave 7, mp 176-178" dec. Anal. (C12HzoIS,O) C, H, I, Tu'. 

Compound 7 was also prepared by refluxing 2 with excess Me1 
in MeOH for 4 hr. The solvent was removed and the residue on 
trituration (EtzO) gave the methiodide (mp 174-175' dec) in 
81% yield. 

1-Amino-1-( p-nitrobenzyl)-4-o-methoxyphenyl)-l-piperazi- 
nium Chloride Hydrochloride Monohydrate (12).-1-Amino-4-(0- 
methoxypheny1)piperazine (8.0 g, 0.0386 mole) and a-chloro-p 
nitrotoluene (6.6 g, 0.0386 mole) in CsHs were refluxed for 5 hr. 
The reaction mixture was cooled, filtered, and Concentrated. 
The yellow oily residue was dissolved in NeOH and triturated 
iEtpO) until a solid formed (8.0 9). A small sample was converted 
to the hydrochloride and recrystallized (EtOH-EtzO), mp 165- 
166" dec. Anal. (Cl8H23C1N4O3.HCl.H~O) C, H, C1, N. 

Hydrogenations. Reduction of l-Amino-l-benzyl-4-(o-me- 
thoxypheny1)piperazinium Chloride. (a)  With 10% Pd-C.--A 
solut,ion of 5 (10 g, 0.0296 mole) in 100 ml of EtOH and 100 mg of 
Pd-C was hydrogeiiated at 3.5 kg,/cmz for 1 hr. The mixture 
was filtered. The presence of toluene in the filtrate was shown 
by glpc using a silicone SE-30 column. The filtrate was evapo- 
rated to near dryness and Et20 was added. The product (3 .5  g, 
mp 199-201') which was filtered and recrystallized from EtOH- 
Et20 was identified as the hydrochloride salt of 1-amino-4-(0- 
methoxypheny1)piperaaine (2). 

(b)  With PtOz.--rZ solution of 5 (10 g, 0.0296 mole) in absolute 
EtOH (100 ml) and ea. 100 mg of PtO, were hydrogenated at 3.5 
kg/cmz. After 1 hr the mixture was filtered. The odor of NHs 
was noticed. The filtrate was evaporated and the residue was 
taken up in C6Hs. The extract was coIicent,rat,ed and the oil 
remaining (5 .5  g )  was distilled in a collar flask. This prodiict 
was identified as l-benzyl-4-(o-methoxyphenyl)piperazine (11). 

l-Benzyl-4-(o-methoxyphenyl)piperazine (11) was synthesized 
by refluxing benzyl chloride (6.3 g, 0.05 mole) and o-methoxy- 
phenylpiperazine (19.2 g, 0.1 mole) in xylene for 2.5 hr. The 
reaction mixture was cooled, filtered, and concentrated. The 
oily residue was converted to the dihydrochloride, yield 13.2 g 
(75yc), mp 202-203" dec. Recrystallization from EtOH-Et20 
containing a little CCHC raised the melting point to 206-207" 
dec. Anal. (C&2N20.2HC1) C, H, K. 

The hydrated hydrochloride had a melting point of 162-167" 
dec. The free base (mp 50" frompet,roleum ether), prepared from 
the aqueous solution of its dihydrochloride and NaHCO3 solu- 
tion, separated as an oil which crystallized slowly 011 stailding. 

1-( @-Aminoethyl)-4-phenylpiperazine i 13, Table III).--A solu- 
tion of 1-phenylpiperazine (53.5 g, 0.33 mole) in EtOH (220 ml) 
containing concentrated H,SOd (3 ml) was refluxed with ethyl- 
enimine (13.0 g, 0.3 mole) for 24 hr. After this period, EtOH 
was removed by dist.illation. The residue was mixed with solid 
KOH (15 g)  and the mixture dibtilled under reduced pressure. 
After an initial fraction of 1-phenylpiperazine (27.1 g, 0.167 mole), 
the product distilled at  116-120' (0.1 nim) and holidified on cool- 
ing; yield 785;, 011 the basis of l-pheii?-lpiperaziiie used. I t  
was identified by formation of its picrate, mp l9Y-20l0 dec, 
lit.6 203-204" dec. 

1-( p-Aminoethyl)-4-methylpiperazine (14): bp 89-92' (9.5 
mm), n Z 5 ~  1.4785, and 1-( p-aminoethyl)-4-methylhomopiperazine 
(15): bp 103-105' (9.5 mm), were obtained similarly from the 
corresponding methylpiperazine or methylhomopiperazine and 
ethylenimine in 43 and 35% yields, respectively. 

Preparation of Amides (Table IV and part of Tables I and 111). 
-The following methods indicate the general procedure followed 
in the preparation of the amides. The period of refluxing is 
indicated in Table I. 

Method A. 1-(3,4-Dichlorobenzoyl)-4-methylpiperazine Hy- 

Anal. (Ci8HmK20) C, H, N, 0. 

Anal. (CiaHsnXzO) C, H, N. 



.Z.5" (4.0 rnnij, yicltl 4S.S g (4ti..-ic J. 'i'lic distiilate ti: 
iri AMIlI, cwiverted to the hydr ,kiloride salt,, : ~ i i d  rer 
( hIeOII ). 
Method 13. I-Allyl-4-phenylpiperasine (89). ~--TIi(: r e : i i , t i ~ ~ i i  

way carried out t.sact,ly as in method A, esctlpt that !lie t i i i x t i i i x ~  
The prodiict was tli~tilletl to-ir.t, ' : 3 0  min only. 

i free base, n Z 5 ~  1.6603. 
1 -(o-Methoxyphenyl)-4-propargylpiperazin 

was prepared iiz cicscri1)ed in method A, except t,hat the r( 
mixture was idiiixetl for SO niin :is SlJO11 as the sdditioti o pt'o- 
p:trgyl bromide W H ~  complete. Tlic product was isolnled liy 
distillat,ivn. 
Method D. l-(:yclopropylmethyl-4-phenylpiperazin 

A solution of 58 (49.4 g, 0.215 mole) in E t &  (600 inl) 1 

over 30 iniri to n siispenxion of LiAlH4 (9.0 g, 0.236 
Et& (500 nil), :~1 10". The mixtiire was then refluxed fot, :i Iir, 
c~oolcd to lO', and hydrolyzed by cautious addition of I~t,O.4~; 
< , 5 . 3  g, 0.06 mole), followed by 1 1 2 0  (80 ml). The precipitate w:is 
filtered and the filtrate was dried antl concentr:ited. Tha I h c ?  
residiie, on distillation, gave the prcidiict . 

~Oniplliilld 96 \v:t:' also prepared tly this met Iiod, oxcqi t  t Ii:it, 
TI1 F \VRS i i sed  tis t he  solvent,. I n  t,he preparation of 97 itiid 99 
hy this nicthtd, T,iA11T4 was dissolved in Et,,O ai i t l  the : i r i t i ( h  was 
dissolved iii TIIF. 
Method E. 1-(2,4-DichlorobenzyI)-4-phenylpiperaxine 194 j. 

- - -A rnistiiix. of N-phenylpiperazine (32.4 g, 0.2 mole) :itid ~ - 2 , 4 -  
trichl~~rtrtoliic~t~c (I!).; g, 0 . 1  rnole) was refliixed in syleiie ( 2 0 0  
nil) for  -1 h r  :xiid filtered. The filtrate was evapor:tted, :tritl 1 Iic 
residiie c~yziallized i 1IeOII ). 

In t.he ~ 1 - e  o f  95, the residue was distilled [ t i p  llO-ll2' 
(0 .  I I I I I ~ ) ~  and the distillate was converted to a Iiydr~~c~lil~ii~it l~~. 
Method F. l-Phenyl-4-( m-toly1)piperazine ( l O l ) . - - A  soliitioti 

e) in TIIF was added dropwrise to :I 2.,J'); 
solution of diboriiiita in TI IF  (120 nil), a t  - 10' itnder N,. Alt,er 
the :dditiun w a ~  complete, t,he well-stirred mixture \vah allowctl 
to wttrni slowly t o  r o o i n  temperature and then reflrised for 2 111.. 

Tlic twiction mishire \vas i~ooled and hydriilyzeti liy dropwise 
addition I J f  IiCi (SO nil), aiid the solvent was wnovoti by 
~iiiicentr:tiiciii. The r e d m  \v:ts basified with :qiieous KO1 I ant1 
e s t t x t e c i  (CIlCl,j :ind the extra(:( was dried arid con(*erit r:tterl. 
The residrie \va+ CI ltivcrt (4 t,o l ,he hydrochloride and re 
(El ()fI--Etd ) ). 

1-(  ,9-Diphenylethyl)-4-phenylpiperazine (98) \+-:is p i ~ ~ p : i i ~ e [ l  
biriiilat,ly hy the rediirtion of the corresponding nrnitle (59) with 
(libiiraii(~, The protliic,t (98) was isolated RS the free h i s ( > .  
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