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A number of N-( 4-aryl-1-piperazy1)alkyl polymethoxybenzoates and S-substituted (4-aryl-1-piperazy1)aikS.l 
carbamates were prepared. 

The presence of the 3,4,5trimethoxybenzoic acid 
ester group in reserpine has led to numerous st'udies 
of the pharmacological properties of polymethoxy- 
benzoic acid esters of substituted amino alcohols.' 
This paper describes the synthesis of a number of poly- 
methoxybenzoates and S-substituted carbamates of 
4-aryl-1-piperazylalkanols as potent'ial psychoseda- 
tive agent.s. 

4-Aryl-1-piperazylalkanols (Table I) were prepared 
by treating the appropriate X-arylpiperazine with 
ethylene oxide or w-haloalkanols. 4-Phenyl-l-(s-hy- 
droxypenty1)piperazine was obtained in high yield by 
treating 1-phenylpiperazine with 2-hydroxytetrahydro- 
pyran, and then catalytic hydrogenolysis.2 

TABLE I 
n 
u ArN N-X-OH 

hl.p., Nitrogen, %" 
Ar X Formula OC. Calcd. Found 

CsHs (CHzh CizHmNzO 84-85d 6.80 6.77 
4-CHsOCsHa (CHdz Ci3HzaNzOz 92-93e 5.93 5.86 
4-CICsHd (CHdz CizH1:ClNzO 109-1 1 lf 5.82 5.89 

C6Hs (CHda Ci3HmKzOh 12.7 12.Qb 
Ci3HzzCIzNzO 216-217 4.78 4 80 

4-CHnOCsH4 (CHds CiaHzzNzOz 88-91.6 5.60 5.20 
4-ClCoHd (CH2)3 CnHigClNzO 107-109 5 .  .50 5.84 
C6Hs (CHZ)4 C14HzzNz0 65-68< 5.98 5.88 
4-ClCeH4 (CHz)4 Ci4HuCINzO 79-81 5.22 5.59 
CeH6 (CHZ)6 CxHzrNzO 78-78.6i 5.64 5.62 

CI,HZ~CIZXZO 195-196 22.7 22.6' 

C6Ha CHzCH(CH3) CiaHzoNzO 76-788 . . . .  

Basic nitrogen by titration with HC104. Total nitrogen 
(Iijeldahl). Hydrogen chloride by titration with KaOH. 

M.p. 91", V. Prelog and Z. Blazek, Collection Czech. Chem. 
Commun., 6,549 (1934). e 3I.p. 88", TV. Davis and TV. C. J. Ross, 
J .  Chem. SOC., 2831 (1949). 'k1.p. 107-108.5", C. B. Pollard 
and T. H. Wicker, J .  Am. Chem. SOC., 76, 1853 (1981). G. B. 
Bachman and R. 3 .  Rlayhew, J .  Org.  C'hem., 10, 243 (1945). 

M.p. 73", SOC. us. chim. RhBne-Poulenc, British Patent 807,750 
(1959). a R1.p. 59-60", G. TV. Anderson and C. B. Pollard, J .  Am. 
Chem. SOC., 61, 3439 (1939). j b1.p. 74-75", ref. i .  

The esters in Table I1 were prepared by treating the 
alkanols with acid chlorides in chloroform (equation 1). 
All the esters were isolated as dihydrochlorides. 
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ArN\N(('Hg),OH n - ArNd/N(Ct12),0COAr n (1) 
('HC'I? 

r\r = C,&, 4-CH8CsH4, 4-CH30Cs&, + C ~ C ~ H I ;  h-' = 4-CH30C 
Ha, 3,4-(CH30)zC6H3, 3,4,.5-(CH30)3C~Hz, 3,4-(CH,0z)C.&; n = 

2,39435 

The compounds in Table I11 were prepared by re- 
action of the appropriate 4-aryl-1-piperazylalkanol with 
an isocyanate or acid azide (equation 2). The inter- 
mediate isocyanate required for the piperonyl deriva- 
tives was prepared by Siefken's method3 in which phos- 
gene is passed into a suspension of the amine hydro- 
chloride in hot chlorobenzene. The carbamates formed 
dihydrochlorides, monomaleates, 1-methiodides4 or 
oxalates. 

/? AV'C'ON:, n 
ArN N(('Fi,).OH 7 ArN N(CfI,).OCONHAr' 

Ar = C6&, 4-CH,C6H4; Ar' = 4-CH30Cdl", 3,4-(CH,O)pC& 
3,4,5-(CH30),C,H,, 3,4-(CH202)C6H, and 3,4-(CHnOr)C6H3CH~; 

n = 2,3,4,5 

Pharmacology.-Many of the compounds of both 
groups are antiadrenergic agents; on intravenous ad- 
ministration they reverse or block the pressor response 
to epinephrine and partially block the response to 
norepinephrine. Upon intravenous administration in 
the pentobarbitalized dog, they produce a sustained 
hypotension, but in the normal unanesthetized dog the 
hypotensive effect of orally administered drug is un- 
certain and variable. 

The est'ers were screened for sedative activity ac- 
cording to  the method of Lim, et a1.5 A percentile 
scoring system mas used for measuring eye closure, 
posture and spontaneous motor activity in rats. The 
median oral sedative dose for the most potent ester 
(VIII) is 4y0 of the A-LDSo (100 mg./kg.). Loss 
of righting reflex is seen a t  lethal doses. The oral 
median motor relaxation dose, as measured by the 
method of Dunham and Miya,6 is 14% of the A-LDso 
(347 mg./kg.). I ts  median effective convulsive facili- 

(2) 
u Ar'N( 'O 

i/ 

(3) W. Siefken, Ann., 562, 101 (1949). 
(4) 1-(4Carbamoyloxy)butyl-4-phenylpiperazine formed a monomethio- 

dide, m p .  163'. Strong absorption a t  1600 c m - 1  in the infrared and typical 
phenylpiperazine type absorption in the ultraviolet spectrum a t  243 and 284 
ma (e 19,000 and 1,800) shoTr-ed tha t  quaternization took place a t  t h e  I -  
position only. 
(5) R. K. S.,Lim, hl. H. Pindell, H. G. Glass, and K. Rink, Ann.  

N .  Y. Acad. Set., 64, 667 (1956). 
( G )  N. W. Dunham and T. S. Miya. J .  Am. Pharm. Assoc. (Sci. Ed.). 

46, 208 (1957). 
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tation dose in rats i\ '7:; of the Ai-1JL)50 (1'74 mg. kg ). 
This t v t  is hascd 011 the production of hind limb tonic. 
cxtcnsion in drug-treated rats after administration of :I 

irihthrcshold rlcctroconnil4\.c \timulus C'ompoiind 
TXTI docs not produce loss of righting reflex in rat\ 
aitrr intraperitoneal administration of n subthreshold 
(1osr of sodium liexobarbital. Chronic studies' indicat c 
that TTII doeb not produce cumulation or tolerance in 
rats and dog.. The compound is currently being 
(>valuated clinically, early reportq indicatc Ihat it ii 
cffccativr as a tranquilizer. 

111 thc carhamate series. compound XVIII produces 
minimal sedati\-c cffcrts at 5 mg. kg. (3Vo h-IJDSli) 
or:iIIy in rats. The bedatiI(> action was determined bv 
g i ~ w  ol)m-vatioii of thr c\ploratory hhavior  of rat 
. \ t  .I(\ riig kg i i i t i q w r i t o i i (  , c.ompoiind N\'I 
: i i l o i ~ l ~  I OOc/; p i t o i w t i o i i  ag:t d-amphc t :tinil 1 t i  \ I  11- 
ta t (% i 1.7 mg hg I p )  foxic.11 11 grouped miw ( I O  
miw group). T h \  compoun being preparccl for 
v l i i i i ( d  trial 
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The free base was dissolved in 100 ml. of methanol and added 
to 100 ml. of 2-propanol saturated with dry hydrogen chloride to 
give the dihydrochloride of m.p. 195-196", yield 35.1 g., ~2:: 3420 
cm.-' (OH). 

-4nal. Calcd. for CljH2&1?S20: HC1, 2 2 . i .  Found: HC1, 
22.6 (titration). 

5-(4-Phenyl-l-piperazyl)pentyl 3,4,5-Trimethoxybenzoate Di- 
hydrochloride (XII).-A solution of l-pheny1-4-(5-hydroxy- 
penty1)piperazine (24.8 g., 0.10 mole) in 100 ml. of chloroform was 
added to a solution of 3,4,5-trimethoxybenzoyl chloride (23.1 g., 
0.10 mole) in 100 ml. of chloroform. The resulting clear solution 
\vas refluxed for 3 hr. The crystalline solid which precipitated 
during this period was collected, washed with ether and dried in 
air; m.p. 181", yield 8.8 g. This material \\-as l-pheny1-4-(5- 
hydroxypentyl) piperazine monohydrochloride. 

Anal. Calcd. for Cl:H?jClS?O: HC1, 12.8. Found: HC1, 
12.8. 

The filtrate was evaporated to dryness in vucuo to leave a pale 
yellox syrup which \%-as dissolved in warm methanol, saturated 
wit,h dry hydrogen chloride and diluted with ethyl acetate to give 
a colorless solid of m.p. 190-192" dec., yield 18.2 g.; ~2:: 1710 
cm.-' (ester C=O), 1230 cm.-' (ether, 4rOCH3). 

ilnal. Calcd. for C2jH3&1JV?Oj: HC1, 14.2. Found: HC1, 
14.2. 
l-Phenyl-4-(4-hydroxybutyl)piperazine.-h solution of 1- 

phenylpiperazine ( l i 8 .0  g., 1.1 moles) and 4-chlorobutyl acetate 
(156.0 g., 1.04 moles) in 300 ml. of 2-propanol in the presence of 
anhydrous sodium carbonate (160.0 g., 1.5 moles) was stirred 
under reflux for 20 hr. The inorganic salt was filt,ered and the 
filtrate was concentrated in z'ucuo to give a light tan syrup. 
A solution of this material in 350 ml. of 20% hydrochloric acid was 
heated under gentle reflux for 3 hr. The solution \\-as clarified 
with charcoal and made strongly alkaline with aqueons sodium 
hydroxide to give a tan oil which soon solidified. The product 
was collected by suction, washed v i th  water and air-dried; yield 
157.6 g. (657,), m.p. 67-71'. Recrystallization from aqueous 
methanol gave the analytical sample, m.p. 65-68'. 

Anal. Calcd. for C14H&20: N (basic), 5.98. Found: N 
(basic), 5.88 (titration). 
4-(4-Phenyl-l-piperazyl)butyl 3,4,5-trimethoxybenzoate Dihy- 

drochloride (VIII).-To a solution of l-phenyl-4-(4-hydroxy- 
buty1)piperazine (132 g., 0.565 mole) in 300 ml. of chloroform 
was added a solution of 3,4,5-trimethoxybenzoyl chloride (130 g., 
0.565 mole) in 250 ml. of chloroform all a t  once. The solution 
was refluxed for 3 hr. and the solvent was removed in ~ C U O  

to give a light tan semi-solid. The material \vas suspended in 
500 ml. of methanol and treated with 250 ml. of 2-propanol 
containing excess hydrogen chloride (27.6 g., 0.76 mole) to give a 
colorless solid. A4nother 250 ml. of 2-propanol was added and the 
suspension was kept a t  room temperature overnight. The di- 
hydrochloride was collected by suction, washed with ethyl 
acetate-ether and dried in a vacuum desiccator; yield 242 g. 
(8770), 1n.p. 198.5-199.5' dec, v:!: 1710 em.-' (ester C=O), 
1230 em.-' (ether, ArOCH3). 

Anal. Calcd. for CnH3L&N205: HC1, 14.6. Found: HC1, 
14.6. 

l-p-Methoxyphenyl-4-(2-hydroxyethyl)piperazine.-~4 solution 
of N,N-bis(2-chloroet~hyl)-p-anisidine hydrochloride (68.8 g. 
0.232 mole) and ethanolamine (73.0 g., 1.2 moles) in 150 ml. of 
2-propanol was heated under reflux for 5 hr. The solvent 
was removed in z)ucuo and the residue was stirred in water to give 
41.2 g. (75.57,) of the product melting a t  88-88". A sample was 
recrystallized from benzene-Skelly B to give colorless prisms of 
tn.p. 92-93', 

9na l .  Calcd. for C I ~ H ? O S ? O ~ :  K (basic), 5.93. Found: N 
(basic), 5.86 (titration). 

2 - (4 - p - Methoxyphenyl - 1 -piperazyl)ethyl 3,4,5 - trimethoxy- 
benzoate Dihydrochloride (HI).--A mixture of the ahove piper- 
:~zinylalkttnol (23.6 g., 0.10 mol(:) and 3,4,5-trimcthoxy~)enzoyl 
chloride (23.1 g., 0.10 inolr) in  150 nil. of chloroform was heatrd 
under reflux for 1 hr. The solvent was removed in vacuo to 

leave a tan syrupy solid which was trew :d with methanolic 
hydrogen chloride. The hot solution war diluted with ethyl 
acetate to give a colorlees powder of m.p. 1 J- ;1 (softening a t  
190°), yield 42.2 g. (847,). It was onc&iecrystallized from 
aqueous methanol-ethyl acetate to give crystals of m.p. 205-206' 
dec, yield 30.0 g. 

rlnal. Calcd. for C23H&12X';208: HCl, 14.5. Found: HC1, 
14.5 (titration). 

4-Phenyl-1- [2- (p-Methoxyphenylcarbs~~oyloxy)ethyl] piper- 
azine (XIII).-A mixt,ure of 20.6 g. (0.10 mole) of 1-(2-hydroxy- 
ethyl)-4-phenylpiperazine and 14.9 g. (0.10 mole) of p-methoxy- 
phenyl isocyanatell in 150 ml. of dry benzejie was heated under 
reflux for 6 hr. The benzene solution was cooled and an equal 
volume of ether was added. The crystaiiine precipitate was 
collected, washed with ether and dried to give 26.0 g. ( $ 3 7 , )  of 
product, m.p. 120-122'; v Z f F 3  1740 cm.-l. 

Anal. Calcd. for C20H2&303: S (basic),3 .94. Found: S,  
3.92 (titration). 

A solution of the free base in methanol wv8p treated with excess 
methanolic hydrogen chloride. The dihy 'rochloride was ob- 
tained in the form of small v7hit.e crystals, m >. 212.5-213' dec. 

Anal. Calcd. for C20H2&1?K303: C1, 16.6. Found: C1, 16.5. 
The base was dissolved in benzene and treated with a 

two-fold excess of methyl iodide. The mixture was heated under 
reflux for 1 hour; then the benzene was distilled in z'acuo. The 
residue was recrystallized from methanol-ether to give the mono- 
meth iodide ,  m.p. 145-147'. 

Anal. Calcd. for CllH281X303: N (basic), 2 .82 .  Found: X 
(basic), 2.82 (titration). 

3,4,5-Trimethoxybenzoyl Azide.-To a stirred solution of 57.8 
g. (0.25 mole) of 3,4,5-trimethoxybenzoyl chloride in 300 ml. of 
acetone a t  10" \vas added a solut,ion of 20 g. (0.31 mole) of sodium 
azide in 100 ml. over a 45-min. period. The mixture was allowed 
to  Tvarm to room temperature, then diluted with 1 1. of water to 
ensure maximum precipitation of the azide. The white solid 
was filtered, 17-ashed with water and dried to give 58.0 g. (987,) of 
product, m.p. 85.5-86.5"; v:::13 2150 ( - i Y 3 ) ,  l i 00  (COXr) and 
1335 em.-' (-N3). 

4-Phenyl-1- [2-(3,4,5-trimethoxyphenylcarbamoyloxy)ethyl] - 
piperazine (XVI).-To a solut,ion of 2.37 g. (0.010 mole) of 3,4,5- 
trimethoxybenzoyl azide in 30 ml. of dry benzene was added 2.06 
g. (0.010 mole) of 4-phenyl-l-(2-hydroxyethyl)piperazine. The 
mixture was heated under reflux for 5 hr. The benzene solution 
was distilled and ether \vas added t'o the residue. The white 
solid which formed was collected and dried to yield 3.81 g. (92%) 
of carbamate, m.p. 124-125'. Recrystallization from benzene- 
ether produced the analytical sample, m.p. 124.5-125.5'; v2f;" 
1740 cm.-l. 

Anal. Calcd. for C22H29N306: S, 10.1. Found: pu', 10.0. 
A solution of t,he base in methanol-ether was treated with a 

The oxalate salt was two-fold excess of oxalic acid in methanol. 
recrystallized from methanol-ether, m.p. 155-156'. 

Anal. Calcd. for C2&N30g: N, 8.32. Found: N, 8.24. 
A solution of the base and excess methyl iodide was heated 

under reflux for 2 hr. After removal of the solvent, the residue 
was recrystallized from aqueous methanol to give the ~nonometh- 
iodide,  m.p. 211-212" dec. 

Anal. Calcd. for C23H321KSOj: N (basic), 2.51. Found: h' 
(basic), 2.52 (titration). 
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