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A number of N-(4-aryl-1-piperazyl)alkyl polymethoxybenzoates aud N-substituted (4-aryl-1-piperazyljalkyl

carbamates were prepared.

The presence of the 3,4,5-trimethoxybenzoic acid
ester group in reserpine has led to numerous studies
of the pharmacological properties of polymethoxy-
benzoic acid esters of substituted amino aleohols.!
This paper describes the synthesis of a number of poly-
methoxybenzoates and N-substituted carbamates of
4-aryl-1-piperazylalkanols as potential psychoseda-
tive agents.

4-Aryl-1-piperazylalkanols (Table I) were prepared
by treating the appropriate N-arylpiperazine with
ethylene oxide or w-haloalkanols. 4-Phenyl-1-(5-hy-
droxypentyl)piperazine was obtained in high yield by
treating 1-phenylpiperazine with 2-hydroxytetrahydro-
pyran, and then catalytic hydrogenolysis.?

TasLe I

ArN N-—X—OH
AN

M.p., Nitrogen, %%

Ar X Formula °C. Caled. Found

CsHs (CHa)z CizH4N:0 84-854 6.80  6.77

4-CHsOCsHe (CHoz)e C1sH2oN:20: 92-93¢ 5.93 5.86

4-CICsH, (CHz): CizHi:CIN2O  109-1117 5.82  5.89
CeHs CH:;CH(CH;) CiaHaoN:0 76-789 .. ..

CsHs (CHa)s C1sHa N, 0" 12.7 12.9°

C13H2:CleN20 216-217 4.78 4.80

4-CH30Ce¢Hs (CHa)s C1H2zN:0; 88-91.5 5.60 5.20

4-C1CsHa (CHa)s CesHiyCIN2O  107-109 5.30 5.84

CsHs (CHz)s CuuHnN:20 65-687 5.98 5.88

4-CIlCsH4 (CHa2)a CuHaCIN:20 79-81 5.22 5.59

CsH, (CHa)s CisHaN20 78-78.5¢  5.64  5.62

CigH26Cl:N20  195-196 22.7 22.6¢

@ Bagic nitrogen by titration with HCIO, ? Total nitrogen
(Kjeldahl). ¢ Hydrogen chloride by titration with NaOH.
¢ M.p. 91°, V. Prelog and Z. Blazek, Collection Czech, Chem.
Commun., 6,549 (1934). ¢M.p.88°, W. Davis and W. C. J. Ross,
J. Chem. Soc., 2831 (1949). 7 M.p. 107-108.5°, C. B. Pollard
and T. H. Wicker, J. Am. Chem. Soc., 76, 1853 (1954). ¢ G. B.
Bachman and R. J. Mayhew, J. Org. Chem., 10, 243 (1945).
® M.p. 73°, Soc. us. chim. Rhéne-Poulenc, British Patent 807,750
(1959). * M.p. 59-60°, G. W. Anderson and C. B. Pollard, J. Am.
Chem. Soc., 61, 3439 (1939). 7 M.p. 74-75°, ref. i.

The esters in Table IT were prepared by treating the
alkanols with acid chlorides in chloroform (equation 1).
All the esters were isolated as dihydrochlorides.

(1) (a) R. A. Robinson, U. 8. Patent 2,852,520 (1958); (b) W. Voegtli, U. S,
Patent 2,907,764 (1959); (e) (. DiPaco and C. 8. Tauro, Farmaco (Pavia)
Ed. Sei.. 13, 64, 429 (1958); (d) H. G. Moren, Belg. Patent 557,030 (1957);
(e) J. Supniewski, K. Bednarz, and J. Krupinska. Dissertations Pharm.
{Poland), 10, 191 (1958); Chem. Abstr., 83,7435¢ (1959); (f) V. M. Solovéy,
A. P. Arendarrvk, and A. P. Skoldinov, Zk. Obsheh. Khim., 29, 613 (1959);
(g) R. Ratouis and G. Combes, Bull. soc. chim. France, 576 (1959); (k)
E. Cerkovnikov and P. Stern, Arkiv Kemd, 18, 24 (1946); Chem. Abstr., 43,
1938e (1948); (i) G. Polazzo, L. Bizzi, and C. Pozzatti, Proc. Intern. Congr.
Neuro-Pharm.. 1st, Rome, 1968, 378 (1959); Ann. chim. (Rome), 49, 853
(1959); Chem. Abstr., B4, 24510 (1960); (j) M. Protiva and Z. J. Vejdélek,
Czech. Patent 91,243 (1960); Chem. Abstr., 54, 24799 (1960); (k) F. M.
Miller and M. K. Weinberg, Abstr. from 130th Am. Chem. Soc. Nail.
Meeting, 11-N (1956); () T. Kralt, H. D. Moed, V. Claassen, Th. W. J.
Hendriksen, A. Lindner, H. Selzer, F. Brucke, G. Hertting, and G, Gogolak,
Nature, 188, 1108 (1960); (m) A. H. Sommers, U. S. Patent 2,891,063
(1959).

(2) C. Glacet and T. Blanchard-Bielli, Compt. rend., 247, 1467 (1958).
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AN N(CH),OH s AN N(CH2, OCOAT (1)

Ar = C¢H;, 4-CHaCsH,, 4-CH;0CH,, 4-CICsH,; Ar' = 4-CHOC

H4, 3,4-(CH30>2C6H3, 3,4,5'(CH30>306H2, 3,4'(CH202>CGH3y n=
2,3,4,5

The compounds in Table III 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 method? in which phos-
gene is passed into a suspension of the amine hydro-
chloride in hot chlorobenzene. The carbamates formed

dihydrochlorides, monomaleates, 1-methiodides! or
oxalates,
SN Ar'COR, T . ,
ATN N(CH,OH = AN N(Cl1,)nOCONHAr
_/ T
Ar'N¢CO (2)

Ar = CeHg,, 4-CH306H4; Ar' = 4-CH3006H4, 3,4-(CH30>2CGH3,
3,4,56-(CH;0),CsH,, 3,4-(CH,0,)CeH; and 3,4-(CH,0,)C:H,CH,;
n = 2345

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 esters were screened for sedative activity ac-
cording to the method of Lim, ef al® A percentile
scoring system was used for measuring eye closure,
posture and spontaneous motor activity in rats. The
median oral sedative dose for the most potent ester
(VIIL) is 49, of the A-LDj (100 mg./kg.). Loss
of righting reflex is seen at lethal doses. The oral
median motor relaxation dose, as measured by the
method of Dunham and Miya.? is 149, of the A-LDs,
(347 mg./kg.). Its median effective convulsive facili-

(3) W. Siefken, Ann., 562, 101 (1949).

(4) 1-(4-Carbamoyloxy)butyl-4-phenylpiperazine formed a monomethio-
dide, mn.p. 163°. Strong absorption at 1600 cm. "1 in the infrared and typical
phenylpiperazine type absorption in the ultraviolet spectrum at 243 and 284
mu (e 19,000 and 1,800) showed that quaternization took place at the 1-

position only.

R. K. 8. Lim, M. H. Pindell, H. G. Glass, and K. Rink, Ann.
N. Y. Acad. Sci., 64, 667 (1958).

(6) N. W. Dunham and T. S, Miya, J. 4m. Pharm. Assoc. (Sci. Ed.)D.
46, 208 (1957).



134 S Havao, RN Scnrr, axp WG, STRYCKER Vol ¢
TasLe 11
T\ . .
Ar.\\_J\ X—0),( @R, SHO
R.
Iy dyogen
cldoride, 7.

No. Ay N Re R. R Foreali Mo, 7C, Caeledl. ol
1 Cell; (CHa)e OCH;, OCH; OCH;  CallpCLN0,  188-100 154" 153
11 4-C1CH., (CHy) OCH; OCH; OCH;z  CogHypgCLNO, 10410405 [ E [
11T 4-CHOCH (CHs)s OCH; OCH; OCH,;  CuHpCLNOp  205-206 14.5 | E )
v C'H; CH,CH(CH,) OCH; OCH;, OCH;  CouHupCLNO: 202204 15.0" 151
vV e (CH, CH;, OCH; OCH;  CuHaCLNO,  180-181 . o
V1 4-ClCeH., (CHy), (OCH;, OCH; OCH;  CyuHuCLN.O; 187188 4.0 13.8
VI 4-CH3;0CsH, (CHy OCH; OCH, OCHy  CutpCLNOp 203204 14,6 118
VIIT CeH; (CH.Y OCH; OCH, OCH;  CoHuCLNXO,  104-196 67 .8
IX CH. (CH., OCH;, OCH; H CuHpCLNLO, 1844185 15.5 1y 8
X CH; (CHay 11 OCH; H CollCLNY Oy 210-211 16.6 1.0
XTI CeH, (CHuy O)—-CH;—0O H CoHosCLNLO,  215-218 16.0 16.3
N1l CsH; (CHay OCH, OC'H; OCH;  CauHpCLNO,  190-102 br2 I4.2

¢ Caled. N, 5,75, Found: N, 5.62 (total nitrogen by Kjeldabl in ¢, b, ¢, snd i, * Caled. N, 5,020 Found: N, 5.43. ¢ Cualed. N

5.75. Foumd: N, 5.85. ¥ Caled. X, 5.50. Found: N, 5.80, 5.81.
Tapie 11T
ArN\ N1, OCONHR

~—Nirogrie,
No. Ar “ I Poetynlie Mo, T Call, I
NIl Cell; 2 4-CH3OCH, CuHo CLN Oy 2125213 dew. 166 16,5
XTIV CeHy 2 3,4-{ CH,0),CeH; Co Hu N0y 144, 51455 ] 38 bR E!
XV CeHj 2 3,4-(CH:0:)CeH; CuHyy N304 151-153 866 8,72
XV Celd; 2 3,4,5-( CH0 )y CeH, CoHau N0, 155-156 8 .32 824
XVII 4-CHCgH, 3 4-CH;0C:H, CasHiysN04" 149 51505 8. 41 8. 38
NVIIT CeH; 3 3,4,5-(CH;0):CsH. CorHysN;304° 163164 dec. 7.70 T 86
XIX o5 4 3.4-(CH30,)CeHs CogHay N304 157-159 8. 19 8.21
XX CsH Bl 3,4,5-(CH;0),CeH. CosHyr X504 152 5-154 7.5l 7.H8
NXNI CgHs B 4-CH;OCeH, CorHps N3O 1751765 dec. 8. 19 8.08
XXIT Cels H 3,4,5-(CH;30);CeHe CagHgoN 04" 132133 7.33 7.38
NXTII CelH Y 3,4-(CH,0:)CsH;CH. CusHag N0 108-109 8,42 8.50
XXIV CsII,} 3 3,4'( CH‘ZOQJC‘GHSCH_‘ (‘_}gHJQCl‘JN{( )_. 188-180 dee. 15.1 14 .9“
XXV CeH; 4 3,4-(CH.0,)CeH;CH. CoHu CLHO, 194-104.5 dec, 47 4.5
NXVI CeHs by 3,4-(CH0,)CsH;CH, CaHaCLN Oy 178-178 . 5 dee. 13 120

7 Total nitrogen by Kjeldahl. ? Chloride ion by titration.
tation dose in rats is 79, of the A-LDj (174 mg./kg.).
This test is based on the production of hind limb tonic
extension in drug-treated rats after administration of a
stibthreshold electroconvulsive stimulus. Compound
VIIT does not produce loss of righting reflex in rats
after intraperitoneal administration of a subthreshold
dose of sodium hiexobarbital. Chronic studies” indicate
that VIII does not produce cumulation or tolerance in
rats and dogs. The compound is currently being
evaluated clinically; early reports indicate that it is
offective as a tranquilizer.

I11 the carbamate series, compound XVIII produces
minimal sedative effects at 27 mg./'kg. (39 A-LDsy)
orally in rats.  The sedative action was determined by
gros= observation of the exploratory behavior of rats.S

At 36 mg. kg, intraperitoneally, compound XVIII
affords 1009, proteetion against. d-amphetamine sul-
fate (15 mg. kg, i.p.) toxicity® in grouped mice (10

mice/group). This compound is being prepared for

clinteal trial.

(7o KGR Ling KGO Riuk, T Glass, oaed Lo Sonje-Felagae, dech Db
b aacad yre, 1830, 336 (18607,

% R. W, Ryall. Natwre, 182, 1606 (14585,

Gl Gl L Stone. Bo M. Bernsteir, W15
dech, Datecre Phavigendya,, 12T, 85 (Y36,

Haoboarger, aud Voo A Deilll

¢ Maleate.

¢ Oxalate. ¢ Dihyvdrochloride.

The detatled pharmacology will be published elze-
where.

Experimental

1-Phenyl-4-(5-hydroxypentyl)piperazine.—1'o u solution ol |-
phenylpiperazine (32.4 g., 0.2 mole) in 150 ml. of 2-propanol wus
added 2-hydroxytetrahydropyran (22.5 g., 0.22 mole) all af
once; the clear solution gave a colorless solid in a few min. 1t
kept at room temperature overnight and the solid, 1-phenyl-4-(2-
tetrahydropyranyl) piperazine, was collected, washed with 2-
propanol and air dried; vield 37.1 g. (74.59). A sample was
recrystallized ouce from Skelly B to give a sandy solid of m.p.
09-100°.

Anal. Caled. for C:HaN.O:
(basic), 5.60 (titration).

A 36.9 g. suniple of the erude tetrahydropyranylpiperazine was
suspended i 200 ml. of methanol nud hydrogensted with 0.5 ¢
of Adums catalyst ut room temperature under 3.52 kg /cn? of
hyirogen.  The ealeulated mnount of hydrogen was tuken up in
22 hr, The eatalyst was removed and the filtrate wis freed from
solvent to give a colorless solid. One recrystallization from
benzene-Skelly B gave needles of m.p. 77-78°, yield 28.1 g.
(75.5%). A sample was recrvstallized again to give fine ncedles
of Ip. 78-T8.5°, von 3570 e1n. 71 {free OH).

Al Caled. for CnHxNL0:  (basie), N,
(hasic) 5.62 (titration).

N (basic), 5.69. PFound: N

Fomd: N

AR

1 Al elting potus woere coerecxed. Infraced speetrae weee taewsesd

by Pecken=Elhver Infrecord Model 137 speerropleotometer,
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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., v, 3420
cm. ! (OH).

Anal. Caled. for CmngClzNgOl HCl, 22.7.
22.6 (titration).

5-(4-Phenyl-1-piperazyl)pentyl 3,4,5-Trimethoxybenzoate Di-
hydrochloride (XII).—A solution of 1-phenyl-4-(5-hydroxy-
pentyl)piperazine (24.8 g., 0.10 mole) in 100 mi. of chloroform was
added to a solution of 3,4,5-trimethoxvbenzoyl chloride (23.1 g.,
0.10 mole) in 100 ml. of chloroform. The resulting clear solution
was refluxed for 3 hr. The crystalline solid which precipitated
during this period was collected, washed with ether and dried in
air; m.p. 181°, vield 8.8 g. This material was 1-phenyl-4-(5-
hydroxypentyl) piperazine monohydrochioride.

Anal. Caled. for Ci:H»CIN,O: HCI, 12.8. Found: HCI,
12.8.

The filtrate was evaporated to dryness /n vacuo to leave a pale
vellow syrup which was dissolved in warm methanol, saturated
with dry hydrogen chioride and diluted with ethyl acetate to give
a colorless solid of m.p. 190-192° dec., yield 18.2 g.; »55 1710
cm. ! (ester C==0), 1230 cm." ! (ether, ArOCH;).

Anal. Caled. for C;;HgCliN:O5: HCI, 14.2. Found: HCI,
14.2.

1-Phenyl-4-(4-hydroxybutyi)piperazine.—A solution of 1-
phenylpiperazine (178.0 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 filtered and the
filtrate was concentrated in racuo to give a light tan syrup.
A golution of this material in 350 ml. of 209, hydrochloric acid was
heated under gentle reflux for 3 hr. The solution was clarified
with charcoal and made strongly alkaline with aqueous sodium
hydroxide to give a tan oil which soon solidified. The product
was collected by suction, washed with water and air-dried; yield
167.6 g. (669%), m.p. 67-71°. Recrystallization from aqueous
methanol gave the analytical sample, m.p. 65-68°.

Anal. Caled. for CisH2N:0: N (basic), 5.98. Found: N
(basic), 5.88 (titration).

4-(4-Phenyl-1-piperazyl)butyl 3,4,5-trimethoxybenzoate Dihy-
drochloride (VIII).—To a solution of 1-phenyl-4-(4-hydroxy-
butyl)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 at once. The solution
was refluxed for 3 hr. and the solvent was removed in vacuo
to give a light tan semi-solid. The material was 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.  Another 250 ml. of 2-propanol was added and the
suspension was kept at room temperature overnight. The di-
hydrochloride was collected by suction, washed with ethyl
acetate—ether and dried in a vacuum desiccator; yield 242 g.
(87%,), m.p. 198.5-199.5° dec, »ior 1710 em.~! (ester C=0),
1230 em. ! (ether, ArOCH;).

Anal. Caled. for Cg4H34ClzN2()5:
14.6.

1-p-Methoxyphenyl-4-(2-hydroxyethyl)piperazine.—A solution
of N,N-bis(2-chloroethyl)-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 vacuo and the residue was stirred in water to give
41.2 g. (75.5%) of the product melting at 88-89°. A sample was
recrystallized from benzene-Skelly B to give colorless prisms of
m.p. 92-93°.

Anal. Caled. for CiyHuN:20s:
(basic), 5.86 (titration).

2-(4-p-Methoxyphenyl -1 -piperazyl)ethyl 3,4,5-trimethoxy-
benzoate Dihydrochloride (III).—A mixture of the above piper-
azinyvlalkanol (23.6 g., 0.10 mole) and 3,4,5-trimethoxybenzoyl
chloride (23.1 g., 0.10 mole) in 150 ml. of chloroform was heated
under reflux for 1 hr. The solvent was removed in vacuo to

Found: HC],

HCI, 14.6. Found: HCI,

N (basic), 5.93. Found: N
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leave a tan syrupy solid which was trea':d with methanolic
hydrogen chloride. The hot solution was diluted with ethyl
acetate to give a colorless powder of m.p. 1' ) “,1° (softening at
190°), yield 42.2 g. (84%). It was once’recrystallized from
aqueous methanol-ethyl acetate to give crystals of m.p. 205-206°
dec, yield 30.0 g.

Anal. Caled. for CuHigClaN2Os:

14.5 (titration).

4-Phenyl-1-[2-(p-Methoxyphenylcarbamoyloxy)ethyl] piper-
azine (XIII).—A mixture of 20.6 g. (0.10 mgle) of 1-(2-hydroxy-
ethyl)-4-phenylpiperazine and 14.9 g. (0.10 mole) of p-methoxy-
phenyl isocyanate!! in 150 ml. of dry benzepe was heated under
reflux for 6 hr. The benzene solution was cooled and an equal
volume of ether was added. The crystaliine precipitate was
collected, washed with ether and dried to give 26.0 g. (739%,) of
product, m.p. 120-122°; »2io2 1740 em. "1,

Anal.  Caled. for CyHasNyOs: N (basic)3 .94, Found: N,
3.92 (titration).

A solution of the free base in methanol was treated with excess
methanolic hydrogen chloride. The dihy ‘rochleride was ob-
tained in the form of small white crystals, m ». 212.5-213° dec.

Anal. Calcd. for C20H27CleN3032 Cl, 16.6. Found: Cl, 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 vacuo. The
residue was recrystallized from methanol-ether to give the mono-
methiodide, m.p. 145-147°.

Anal. Caled. for CuHyIN3Os: N (basic), 2.82.
(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 at 10° was added a solution of 20 g. (0.31 mole) of sodium
azide in 100 ml. over a 45-min. period. The mixture was allowed
to warm to room temperature, then diluted with 1 L. of water to
ensure maximum precipitation of the azide. The white solid
was filtered, washed with water and dried to give 58.0 g. (989, ) of
product, m.p. 85.5-86.5%; »or'® 2150 (-Nj), 1700 (CON;) and
1335 em. ™! (-Nj3).

4-Phenyl-1-[2-(3,4,5-trimethoxyphenylcarbamoyloxy)ethyl] -
piperazine (XVI),—To a solution 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-1-(2-hydroxyethyl)piperazine. The
mixture was heated under reflux for 5 hr. The benzene solution
was distilled and ether was added to the residue. The white
solid which formed was collected and dried to yield 3.81 g. (929%,)
of carbamate, m.p. 124-125°. Recrystallization from benzene—
ether produced the analytical sample, m.p. 124.5-125.5°%; »on'*
1740 em. ™.

Anal. Caled. for CpHsgN;Os: N, 10.1. Found: N, 10.0.

A solution of the base in methanol-ether was treated with a
two-fold excess of oxalic acid in methanol. The oxalate salt was
recrystallized from methanol-ether, m.p. 155-156°.

Anal. Caled. for CoHaN;Og: N, 832. 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 monometh-
jodide, m.p. 211-212° dec.

Anal. Calcd. for CgsHsgINsO{;:
(basic), 2.52 (titration).

HCl, 14.5. Found: HC],

Found: N

N (basic), 2.51. Found: N
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