
veighed 14.7 g .  (42.556) n1.p. 250'. An analyt,ical sample 
\\as obtained 11s etlianol crystallization. 

.InciI. Calcd. for CI~H11C1?L;2OlS: C, 43.63; H, 3.66; K, 
9.X;  F, 10.5!). Found: C, 43.16; H, 3.75; N, 9.03; S, 11.15. 

.\-( 7-C~~loro-4-yuznolyl)ethyleneimine. A slurry of 14.7 g. 
of quinolylumii.oethylsulfuric mid in 25 nil. of water was 
atirred during the addition of 60 ml. of 4070 sodium hy- 
droxide. The  mixture was heated with stirring in an open 
beaker; when the temperature reached about 140", a visible 
reaction occurred, after which a samplc showcd solubility 
in dilute wctic acid. Following separation anti u-ashirig I)y 
decantation, the oily product solidified. After leacaliiiig I\ ith 
dilute acetic acid, filtering and precipitating, the product 
ngain Iiecanie oily and \vas separated by decantation, 
leached several times n.ith \+arm benzene, and rarboiied in 
the organic layer. Concentration and addition of hexane, 
yielded 3.8 g. (38%) of crude crystalline product, m.p. 
87-91 ". After several precipitations from dilute aretic acid- 
cthxnol mixtures and one crystallization from hexane, 1.05 
g., n1.p. 95-96" remained. A previously obtained vacuum 
sublimed anal)-tical sample melted at 94.0-95.5". 

.l7ial. Calcd. for CI1H&lN*: C, (34.55; H, 4.43; K, 13.69; 
C1, 17.33. Found: C, 64.i6; H, 4.30; N, 13.08; C1, 17.26. 

2-(6-Chloro-d-mefhozy-li-acridirzyl)eth~/lsulfuric acid. This 
compound n i ~ s  prepared from 6-chloro-2-methox~-D-(L'- 
~i~droayet1iylamin~)acr idine '~ and concentrated sulfuric 
xcid st room temperature in efisentially the sanie manner 
iis the 7-chloro-.l-quinolgl compound above. The yield after 
ic.lii,ccipitation from dilute sodium hydroxide and alcohol 
kvith acetic acid n ' a ~  93(,)2,, n1.p. 300-305" dec. 

,lnuI. Calcd. for ClcHlaCINzOsS$$HzO: C, 39.04; H, 4.12; 
X, 7.15; S, 8.19. Found: C, 49.13; H, 4.09; X, 7.05; S, 
8.20. 

.\-(6-Chloro-2-~nethoxy-Q-acridinyl) cthyleniniine. A mixture 
of 5.5  g. of the sulfuric acid ester and 25 ml. of 5O7i sodium 

( 1 3 )  J. €1. B\irckh:ilter et nl., J .  Ani. Phem. f loc. ,  65, 2012 
( 1 !143). 

.~ ~~~~ 

hydroxide was stirred and heated in u beaker nt 150" for 
about 1 hr., cooled, diluted, filtered and washed. The crutlv 
material was taken up in about 20 nil. of glacial acetic sckl, 
diluted, and filtered (about 1.5 g. was insoluble). Tho 
soluble material was precipitated lvith alkali; it weighed 3.2 
g. The precipitation from dilute acetic acid was repeated in 
the presence of an equal volume of alcohol, giving 0.6: p. 
(15Yc), m.p. 185-188'. Two sublimations at 180°/0.1 
gave 0.4 g. (10%) of product, n1.p. 184-187'. 

.4tral. Calcd. for  CIJII&IN&: C, 67.49; H, 4.60; S, 9.84. 
Found: C, F7.2S, O i . O O ;  H, 4.3, 4.59; S, 9.79, 9.65. 

;-C'hioro-4- [&bis( 2-ch/oroelh!/1)-,~--or!/airiinoeihw[nnzinol- 
p i n o i i n e  d i h y d i  ochloricle. A solution of 20 g. of i-chloro-4- 

[2-i)is( 2-chloroethyl)aminoethylamino] ] quinoline dihy- 
uruchlcride monohydrate* in 400 ml. of glacial acetic arid 
WF.S cooled to  room temperature and 26 ml. of 40% peracetic 
nc id v a s  added. The temperature rose slovvly to. 35", was- 
kept t,hprr for an hour and then brought' to 45' for 15 min. 
arid momentarily to 60". After cooling, 2 ml. of hydrochloiii: 
acid and 250 ml. of acetone were added, the mixture was 
tlilutrd to  1 I.  with dry et'her and cooled for 1 week. The 
rrystitlline precipitate was filtered and washed; i t  u eiyhed 
1ti.8 g .  This was dissolved in water; acetone and ether were 
added to give two crops of product. The  first contained mare 
than two inolecules of hydrogen chloride; the Feccntl weighed 
5.1 g. (26yh of the theoretical). See Table I. 

PaTt D.  Aliphatic 2-chloroethyl co?npounds (dliistards de- 
~ i u e d  f r o m  side chains). These compounds wcre prepared 
by the addition of the hydroxyethyl precursor, as its dihy- 
drochloride, to an excess of stirred thionyl chloride. The 
mixture \+-as warmed to  complete the reaction, exress thionyl 
chloride was removed under water pump varuum, and the 
residue \vas recrystallized twice fronl ahsolute ethanol con- 
taining a trace of roncentrated hydrochloric acid. The prod- 
ucts were obtained as hygroscopic, sharp-melting crgstalli~ic 
dihydroclilorides (See Table 11). 
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New Sedative and Hypotensive Phenylpiperazine Amides 

SHIN HAYAO AND R. Y .  SCHUT 

Rcceiued February 9, 19fil 

A number of IV-( 4-aryl-1-piperaayl)alkylpolymethoxybenznmides and iI\'-pol!;methoxyphenyl( 4-aryl-I-piperazy1)alkanoic 
acid amides and the corresponding hydrochlorides were prepared. Infrared spectra of stable amidoniimi rhlorides are dis- 
r imed. A tran,samitiation reaction took place during the Rynthesis of butyramide derivatives and this may involve a cyrlic 
i r l  termediate. 

The prcsence of thc 3,4,5-trimethoxybenzoyl 
group in reserpine led to a search for pharmacologi- 
c.all~ active trimethoxvhenzamide derivatives.' 
IYrlnherg et a1 reported that trimethoxybenzoic 
arid esters of amino alcohols lacking the indole ring 
system qhowed sedative properties of the reserpine 
t i  pe. Bovet3 found that 1-phenylpiperazine and 1- 
mcthyl-4-phenylpiperazine reverse the pressor re- 

(1) (a) Y. G. Perron, U. s. Pat. 2,870,145; 2,870,156 
(1950). (b) G. P. Schiemenz and H. Engelhart, Ber., 92,  
857, 862 (1959). 

(2) 11. S. Keinberg et ai., Abstr. from 130th -4m. Chem. 
?o(' LIeeting, Atlantic City, 1956, 11N. 

13) 1). I3ovet and F. Bovet-Nitti, MPdicaments du SIJS- 
t o t i i :  3 ' i r L P r r r  Vqefa t i f ,  S. Karger, S. A. Bale, 1948, p. 247. 

sponse to  adrenaline. Also l-phenvl-4-homo'i.ern- 
trylpiperazine4 is reported to  be similar to chlow- 
promaziiic in its central depressant properties. 

These findings suggested the synthesis of IVW 

sedative and hypotensive agrnts which contaiii 
both I-phenylpiperazine and :<,l.!j-trimethoxy- 
benzoyl groups. We prepared a stxrics of X-(4-aryl- 
1 - ~ipera~yl)alkylpolymrthox~l~cnzam~dcs (Class 
-4) and another series of N-polynietho?trphciivl(~- 
arvl-1-piperazy1)alkanoic acid amides (Class R) n.; 
follo.ivs : 

(4) J. Mills, I1I. M. Roren, and X. R. Easton, Ahstr< 
from 1 3 2 ~ d  Am. Chem. floc, Meeting, New I-ork, 10!,7 
11-0. 
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n. 

I1 2 Ci2HiJ3 122-132(0 08-0 35)" 
p-c1 2 C I ~ H ~ ~ C I N J  152-166(0 35-0 40) 
P-CHA a Ci3H2iX3 126-135 5(0  25-0 40)h 
H 3 . C13HZlX3 1;$9-140 (0 4)' 
Tj-CIT3 3 CI~HZJSJ 162-158 (1 4-0 9) 
p-CH30 3 CliH23Ki30 16G-169 ( 0 , 1 5 4  2)  
p-GI 0 CiaHmClnT3 160-1 G6 (0 15-0 I 17) 
0-CI ?? CiaHzoc1xs 148-156(0 3-0.45) 
H 4 CiJlzoK3 146-147 (0 .3)  
p-c1 4 CirHzzClSj 16i-170 (0115-0 3 )  

I i  6 CIGH27~3 178-184(0 4 4 . 5 )  
H 3 C I ~ H : J ,  181-183(1.0-1 75) 

H 7 CliH?9K3 171-180(0 16-0 35)  

Yield, 
r' Cslcd. Found 

63.0 
67.0 
85,O 
0 4 . 5  
82.8 
02.5 
53.0 
82.8 
89.5 
92.0 
64.0 
86.4 
58.0 

79 .5  
81 . O  
84.5 
01.0 
90 .0  
91 .5  
80.0 
84.0 
73.5 
71.5 
7 2 . 0  
91 0 
s2 .5  

6.97 6.80 
6.51 6.66 
.5,94 6 . 0 8  

10 .5  1!).7b 
6 .11  (i .07 
5 . 7 1  5 . 4 8  
5.61 5.42 
5 .61  5.69 
6 .11  t i .  07 

5 .70  5.76 
5.45 5 .51  
5 .17  5.18 

- - 

13.7 
11 .7  
12 8 
12 .9  
12.0 
11 .3  
11 .1  
11 .1  
12 .0  
10.5 
11.3 
10.7 
10.18 

13 .2  
11 .6  
12 .0  
12 .6  
11 .8  
11 .0  
10.7 
11 .1  
11.7 
10.9 
11.4 
10.6 
9 .84  

IL 13asic nitrogen by titration with perchloric acid. * Total nitrogen. Boiling point. Lit. m.p. 75-76", C. B. Pollard and 
J,. J. Hughes, J .  A U L .  Cheni. Soc., 77, 40 (1955). e Lit. n1.p. 71.3-72.1", C. B. Pollard, et al., J .  Am. Chem. Soc., 75, 2980 
(1053). 1 Lit. m.p. 70.4-i1.4", ibid. Lit. b.p. 174-180" (0.5 mm.), E. Cerkovnikov and P. Stern, i l r k i v .  Kpm., 18, 1% (1946). 

1 I .p .  (i4-66'. Lit. b.p. 178-183" (6  mm.), K. Fiijii, J .  Pharm. #or. .Inpan, 76, 637 (1956). 

r 7  
Ar -N N-( C H2), N HCOAr ' u 

n 
Ar-N N-( C H2)n CON H Ar ' u 

('Ins.; B: 

The compounds in Class .i were preparcd as fol- 
lows: The appropriate nitriles were obtained from 
1-phenylpiperazine with acrylonitrile or an w-halo- 
alkyl cyanide. These nitriles were readily hydro- 
gcnated in methanolic ammonia using Raney nickel 
catalyst to form the corresponding amines in high 
yield. The amines reacted with substituted benzoyl 

chlorides by the Schotten-Baumann method to give 
the desirrd amides. The nitriles and the amines are 
shown in Table I. Tho amidcs and their hydrochlo- 
rides arc! listed in T:tble 11. 

The compounds i n  Class A generally gaye stable 
dihydrochlorides in nicthaiiolio hydrogen chloride. 
However, compounds VIlI, IX,  and XI11 gave 
dihydrochloridc monomethanolnies. On the other 
hand, compounds IT, VI, VII, and XIX gave stable 
trihgdrochlorides. The abscncc of S-H st'retching 
(ca.  3300 cm.-I) and the amide I1 bnitd (ca.  1350 
m - l ,  due to K-H bending plus C-0 and C--S 
in-phase ~tretchi i ig)~ in the infrared spectra in- 
dicated the formation of amidonium ions. The 
amide I bands (cn. 1640 cm.-l due t'o C=O and 
C--S out-of-phase st,retching) were practically 1111- 
affected. 

The formation of hydrochlorides of some ali- 

( 5 )  T. LIiyazawa, T. Shimanouchi, and S. hfizushiinn, 
J .  Chem. Phys., 24, 408 (1956); L. J. Bellamy, ?'he Infrared 
Spectra of Complex 2l/alecdes,  2nd ed., JT-iley, New York, 
1958, pp. 205, 220 
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phatic acid a m i d d  has bccn rcportrd. The absence 
of S-11 stretching absorptioil I I I  1 he itifrard spec&- 
trum of N-ethylacetamide in carbon tetrachloride 
containing an equivalent amount of hydrogen chlo- 
ride led Canon' to suggest the presence of a pro- 
tonated amide, but he mentioned nothing concern- 
ing the carbonyl region 

The compounds in Class R (Table 111) were prc- 
pared as follon s : 

CI(CH,),COCl + Ar'NH2 - CI(CHS),CONHAr' 
A 

Ar-N N-H u - 
I \  

' Ar--N N-(CH2),CONHAr' u 
(n = 1,2 or 4) 

These compounds were obtained in fair to good 
yields in all cases except when n = 3 .  

Na2C02 i-CoHiOH 1 
COH6-N I n N-(CH,),CONH q$o:cH;3 

OCH, 
XXXIV 

+ 
n n 

CsH5-N PIJ(CH2)zCO-N N-CijHa 
I LJ 

XXXVI 

The reartion of iV-phenylpiperazine with N-(3,4,6- 
trimethoxyphenyl)4-chlorobutyramide (mole ratio 
1 ; 1) gave 4-phenyl-1- [4-(4-phenyl-l-piperazyl) 1- 
butyrylpiperasine (XXXVI) in 62% yield. Only a 
small amount (6.3ojO) of the desired product (XXX- 
IV) was isolated. In contrast, when N-(3,4,5-tri- 
niethoxypheiiy1)-5-chlorovalerzlniidn was used, com- 
pound XXXV was obtained in 6501, yicld. 

The predorninance of transamidation reaction 
when n = 3 might be explained in the following 
way. The piperazine nitrogen in the initial product 
XXXIV may participate in formation of the cyclic 
intermediate XXXIVa. Another mole of S-phenyl- 
piperazine may then displace the weaker aromatic 
amine by an SN2 mechanism to give compound 
XXXVI. In the case where n. = 4, the distance 
factors becomes more important and formation of 
the cyclic intermediate would occur a t  a consider- 
ably slower rate. Examples of this type of intra- 
molecular cata,lysis in hydrolysis reactions have 
h e n  reported by Bender9 and Bruice. lo 

XXXIV ----f 

O 0  
I 

- XXXIVa - 

Pharmacology. The acute pharmacological pro- 
files of VI11 and reserpine in sedation, motor-re- 
laxation, hypnotic facilitation and convulsive facili- 
tation tests showed that thc ED50's are npproxi- 
niately equal; however, VI11 is about three times as 
toxic as reserpine. In  contrast to reserpine VI11 is 
only moderately cumulative. It is currently under- 
going preliminary clinical trial as a sedative. 

The acute toxicity of XXVI is of the same order 
as that of reserpine. It has strong antihypertensive 
activity, the ED50 being 6 mg.jkg. in dogs by the 
intravenous route. The compound is also orally ac- 
tive in the unanesthetizrd normotensive dog. I t s  
sedative activity is similar to that of VIII. 

The antihypertensive ED5O's of VI are 2.2 
mg./kg. (dog intravenous route) mid 11 mg./kg. 
(unanesthetized dog, orally), I ts  sedative activity 
is poor. Moat of the compounds of both classes are 
antiadrenergic agents. The details of the pharma- 
cology will be published elsexhere. 

EXPERIMENTAL" 

I-Arylpiperazines. 1-Phenyl-, 1-p-tolyl-, pchlorophenyl- 
and o-chlorophenylpiperazines were prepared according to 
Pollard's procedure.12 4-Methoxyphenylpiperazine was pre- 
pared by condensation of .~r,T,.?:-bis(2-chloroethyl)-p-ariisi- 
dine hydrochloride nit,h benzylamine, followed by catalytic 
debenzylation. 

I-Phenyl-& [S- (3 ,4 ,~- t r in ie thozybentanl ido)p~op~~l  p iper-  
azine (VIII). To an ice-cold mixture of l-phenyl-4-(3-amino- 
propy1)piperazine (175 g., 0.8 mole) in 150 ml. of bcnzene 
and 250 ml. of 20% sodium hydroxide solution W:LS added 
with stirring a solution of 3,4,6-trimethoxyi~cnzoyl chloride 
(184 g., 0.8 mole) in 300 ml. of henzenc during 45 min. X 
iiiilky sus~i~ns ion  formed and the dcsired product soon 
separated as a colorless solid. After stirring for. 18 hr. at, 
room temperature, the solid was collected, washed with water 
and dried in tLn oven a t  50"; yield 286 g. (86.87,), m.p. 142- 
144.5'. It was recrystallized from 1250 ml. of 807, methanol 
to give 264 g. of purified product melting at 145-146.5'. 

.!nul. Calcd. for C ~ S H ~ I N ~ O ~ :  N, 10.2. Found: N, 10.4 
The above basic amide was dissolved in 700 ml. of meth- 

anol and treated with 450 ml. of methanol containing 83.7 
g. (2.3 moles) of hydrogen chloride. Ethyl acetate (250 ml.) 
was added to the hot solution to precipitate shiny crystals of 
Imp. 177-178" dec.; yield 328 g. (99.070). 

Anal. Calcd. for C28H3SC12Nd34. CHsOH: S,  8.11 ; HCI, 
14.1. Found: ?i, 8.06; HCl, 13.9. 

I-PhenyZ-~-(5-c~anapentyl)piperazine. -4 mixture of 1- 
phenylpiperazine (214 g., 1.5 mole) and ~-broniocapronitri le~~ 

(0)  G. F. 11'.41rlio and E. E. Reid, J .  Am. Chem. SOC., 

( 7 )  C. G. Canon, Mikrochini. Acta ( W i e n ) ,  555 (1958). 
( 8 )  G. Sdomon, Helv.  Chim. Acta, 17, 851 (1934). 
(9)  M. L. Reiider, J. L. Chow, and F. Chloupek, J .  

(10) T. C. Bruicc, J .  Am. Chem. Soc., 81, 5444 (1959). 

59, 109 (1937). 

P h m .  Soc., 80, 5380 (1958). 

(11) All melting points are corrected. Infrared spectra 
w r e  measured by Beckman IR-4 and Perkin-Elmcr Spcc- 
tracord Model 137 spectrophotometers. 

(12) C. B. Pollard and L. G. MacDowell, J .  Am. Chem. 
SOC., 56, 2199 (1934); 76, 1853 (1954). 

(13) J. Cason, L. Wallcaw, and C. N. Whitesidr, * J .  Org. 
Chem., 14, 37 (1949). 
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(262 g., l,-t!) moles) i n  650 nil. of isopropyl alcohol in the pres- 
c~rice of anhjdroiis sodium cartioilate (159 g., 1.5 moles) was 
stirred under reflux for 20 hr. The inorganic salt was filtered 
a n t i  the filtrate was conceritratcd in z'ucuo to  give a tan- 
colored solid. It was recrystallized from aqueous methanol to 
give 333 g. (86.4%) of product. The analytical sample (from 
aqueous acetone) nielted at 69-70". 

.Liial. Calcd. for Cle€I:,Sd: (basic), 10..7. Found: S 
( Imdic) ,  10.6 (titration). 

.V (p--~~Pthor?jpheni/I)-S- (4-pheny2-I-piperazyI)propion- 
aniide. The procedure of Pollard, Lauter, and Nuessle14 was 
iicod. T o  a hot soliition of 35.6 g. (0.22 mole) of N-phenyl- 
piprazine and 42.8 g. (0.20 mole) of K-(p-methoxypheny1)- 
.?-c.hloropr~pionamide*~ in 300 ml. of isopropyl alcohol 
was added 50 g. (0.47 mole) of anhydrous sodium carbonate. 
The nlixture was stirred and heated under reflux for 12 hr .  
The  mixture Tas cooled and treated with 500 ml. of water. 
The solid material i vm collected, mashed with water and 
dried to give 60.0 g. (88%) of A'-(p-methoxyphenyl)-3- 
(4-phenyl-l-piprrazyl)propionamide, m.p. 172-173'. For 
analysis a sample was recrystallized from aqueous methanol 
in the form of white powder, map. 173-174". 

Anal. Cslcd. for C2nH2jS302: N, 12.4. Found: N, 12.6. 
Epcess hydrogeii chloride was added to  a suspension of the 

pil)erazylamicle in methanol. The misture was heated on the 
stcam bath for 15 min., c o o l 4  and filtered to  give the hydro- 
chloridr, m.p. 261--262" dec. 

Anal. Calcd. for CZoH,,CIN,O,: C1, 9.44. Found: C1, 9.43. 
Other piperaa!.lnniides (except S S X I V  :tnd YXXV) 

I\ ere synthwizcd according to the forclgoiiig procedure.. Tho 
hydrochlorides were prepared and rc~crystallized from aque- 
ous isopropyl alcohol. 

.~ - (3 ,~ ,5-Tr in ie~hoxyphen~l ) -~-chZo~~obutyrani ide .  To a 
stirred soliition of 38.6 g. (0.21 mole) of 3,4,5-trimethoxy- 
nnilinel6 in 300 ml. of warm bpnzene and 20 ml. of dry pyri- 
tlinr \vas atldetl a solut,ion of 32.5 g. (0.23 mole) of 4-chloro- 
I)utyryl chloride': in 50 nil. of brxizene over a 30-min. period. 
The mist,ure was stirred until t,lic. tt:mperatnre dropped to 
25". FVatcr (250 ml.) was added illid the  lienzene layer wyrzs 
separat,ed. The estract was washed with 5yo hydrochloric 
acid and water, then conccritrated i n  vacuo to yield a brown 
syrup which crystallized upon the addition of ether. The 
crude matPria.1 was recrystallized from methanol-ether to  
give 45 g. (75%) of product, m.p. 118-119"; Y:::,"'~ 1685 
(amide C=O) and 3500 em.-' (S-€1). The anslytical 
sample \\--as produced by one more rtmystallization from 
meth:tnol-t~ther, ni.p. 118-1 10 '. 

I n a l .  Calcd. for C13HlaC1NOA: C1, 12.3. Found: C1, 12.2 
(l'arr fiision), 

4-Phenyl-1- [4- (4-phenyl-l-piperazlil)l bictyrylpiperazine 
ISSX\ - I ) .  A niistrire of 57.0 g. (0.197 mole) of iV-(3,4,5- 
tr irnethos~-plien~l)-~chlorobutyrstmidc, 29.0 g. (0.179 mole) 
of n'-phen?lpiperneirie, 50 g. of anhydrous sodium carbonate, 
aiid 2 g. of sodiuni iodide in 500 ml. of isopropyl alcohol was 

(14)  C. B. Pollard, it-. 11. Lauter, and F. 0. Nuessle, 

(1 .5)  J .  Buchi, el al., Helu. Chim. Acta, 34, 278 (1951). 
(16) F. 13t~nningtor1, H. D. Morin, and L. C. Clark, J .  

(17)  It. \Vinterficld and It. Knieps, drch. Pharvi., 293, 

______._ 

J .  Org. Chetn., 24, 764 (1959). 

Oiy. ('hem., 20, 1454 (1955). 

325 ( 1960). 

stirred under reflux for 2 dags. The mixture was filteretl 
while hot and the filtrate was concentrated in DUCUO. The resi- 
due was dissolved in isopropyl alcohol-ethyl acetate and 
treated with excess hydrogen chloride. A solution of the crude 
hydrochloride in 250 ml. of water was shaken with benzene 
to remove startiiig amide. Treatment of the aqueous phase 
with sodium carbonak solution g:tve 54 g. of a tan solid. 
It was recrystallized from aqueous methanol to give 13 g. of 
colorless c:rystalline product of m.1). 115-117". From the 
filtrate was isolatcd 3n additional 9.0 g. of product melting 
at 115-117°, making a total yield of 22.0 g. (62%). A sample 
was recrystallized from aqueous methanol, m.p. 116.5- 
117.5', v::F3 1640 c m . 3  (amide C=O). 

Anal. Calcd. for C 2 4 H 3 ~ S 4 0 :  N, 14.3. Found: N, 14.2. 
Additioii of excess hydrogen chloride to  an ethyl acetate- 

isopropyl alcohol solution of the free base resulted in the 
formation of a trihydrochloride (shown by titration curve). 
Recrystallization from isopropyl alcohol cont,aining a mini- 
mal amount of water gave t.he dihydrochloride, m.p. 216- 
218' dec. 

Anal. Calrd. for C24H34C12?1T40: C1, 15.3. Found: C1, 15.0. 
iY- (3,4,6-Tviniethoxyphenyl)-4- (4-phenyl-l-piperazyl)-bu~- 

lyramide (XXXIY). Concentration of the filtrate from the 
aforementioned frcc h e  prodiiced 4.8 g. (6.3%) of the de- 
sired amide, m.p. 152-154". Recrystallization from aqueous 
methanol gave the :tn:ilytie:tl sarnplv, 1n.p. 159-160"; 
Y,,,,, 1680 c m - 1  !mnitle C=O). C H C l l  

A n a l .  (hid. for C,,H,,X304: N, 10.2. Found: X, 10.2. 
Addition of ("xss hydrogrn chloride to  a solution of the 

free basc in isopropJ.1 nlcoliol gnvc the Jihydrochloride, m.p. 
218.5-210.5" doc. 

- 4  nal. Calcd. for C.2,1T33C12N&4: C1, 14.6. Vouncl: C1, 14.5. 
-Y- (3,.4,5-'l'i in~efhox~~phmyl)-5-(4-phen~l-i-piperaz~1)- 

vale,.at/iide liylrale (SSSV). .I mixture of 36.1 g. (0.12 mol?) 
of .~ r - (3 ,4 ,~5- t r imr tho~~~~h~n~- l ) -~ -ch lo rova le ramide  and  38.9 
g. (0.24 mole) of .l'-phenJ-lpiperaziiic in 230 ml. of t-butyl 
alcohol was heated rindcr reflux for 2 hr. The alcohol was dia- 
tilled in z'acuo and tht- resitiiic was s1i;tken with a chloro- 
form-ivater mixturc. The chloroform cxtritct, was dried and 
concentritted in ~ a c i i o  to  give ,58 g. of oil which solidified 
wheii trituratcd with rther. The crude material was re- 
rryst:illized twice from aqiitwri~ methanol to give 34.5 g. 
(65%) of product, m.p. 156-157"; ~2::'~ 1680 cm.-* (amido 
C=O) I 

Anal. Calcd. for C1Z4F17a?;,104. H20: S, 9.44. Found: S, 9.35. 
Addition of cwess hydrogeri chloride to a solution of the 

free base in isopropyl alcohol-ethyl wetate  produced the 
dihydrochloride, m.p. 262-264" (dec.). 

;lnal. Calcti. for C,,H,,CI,T,O,: C1, 14.2. Found: C1, 14.0. 
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Leipaig, R. A. Iiulp, and W. G. Strycker for prep- 
aration of intermediates; and E'. It. B u m  for per- 
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