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The mixed anhydride of 5-(aminosulfonyl)-2-methoxybenzoic acid (VII) and monoethyl carbonate
reacted with benzylamine, 1-methylpiperazine, and 1-benzylpiperazine to give the 5-(amino-
sulfonyl)-2-methoxybenzamides II, IV, and V. Heating the ethyl ester X with 4-amino-1i-methyl-
piperidine resulted in the amide III. Reaction of S-(chlorosulfonyl)-2-methoxybenzoyl chloride
(XI) with 1-benzylpiperazine afforded 5-(4-benzylpiperazinosulfonyl)-2-methoxybenzoic acid
4-benzylpiperazide (VI). Compounds II— VI are analogues of the antidopaminergic and antie-
metic agent sulpiride (I) but only the benzylpiperazides ¥ and V7 showed indications of psycho-
tropic activity of the neuroleptic type.

Neuroleptic agents of the orthopramide (o-anisamide, more generally benzamide)
series represent a relatively new type of atypical antipsychotic drugs!~3. The best
known substance, belonging to this type, is N-(l-ethy1-2-pyrrolidinylmethyl)-S-
-(aminosulfonyl)-2-methoxybenzamide (I) (sulpiride) which was first shown to be
a potent inhibitor of apomorphine-induced vomiting in dogs* and was, therefore,
considered a useful antiemetic. A more profound knowledge of its CNS pharmacolo-
gy’ and biochemical pharmacology®~® led, however, to recognition of its antido-
paminergic character and its successful introduction into the pharmacotherapy of
schizophrenia® ~*#. The antidopaminergic activity of sulpiride (I) was found to be
stereoselective, the effects being connected with the (—)-enantiomer!S~!7. The
affinity of sulpiride (I) to the striatal neuroleptic receptors enabled the use of [*H]-
sulpiride as a ligand for these receptors*®. In connection with our systematic investiga-
tions in the group of tricyclic neuroleptic agents'®2° we considered it worthwhile
to synthesize the sulpiride analogues II— VI for pharmacological testing. The cor-
responding experiments are being described in the present communication.

The principal intermediate, used in the synthesis of compound I and analoues
was 5-(aminosulfonyl)-2-methoxybenzoic acid (VII) which was prepared from 2-
-methoxybenzoic acid by chlorosulfonation and by subsequent ammonolysis??, i.e.
via the sulfonyl chloride VIII (ref.??). The acid VII was esterified with methanol or
ethanol to give the esters IX and X (ref.??); the ethyl ester X has now also been
obtained by ester exchange from the methyl ester IX. The chloride XI was obtained
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by treatment of the acid VIII with thionyl chloride®?. A patent?# described the trans-
formation of methyl 2-methoxybenzoate?* by chlorosulfonation and subsequent
ammonolysis to the methyl ester IX; in our hands, the crystalline product obtained
in a poor yield was identified as the diamide XII. It was mentioned in the literature®®
as one of the metabolites of sulpiride (I) and as the starting product of one sulpiride
synthesis?®. For preparing a sample of sulpiride (I) as the standard for pharmaco-
logical investigation® we heated a mixture of the methyl ester IX with an equimole-
cular amount of (1-ethyl-2—pyrrolidinylmethyl)amine (XIII). In patent literature the
synthesis of compound I by slightly different procedures was described from the methyl
ester IX (refs?*:27:28), ethyl ester X (ref.?°), and the corresponding butyl ester?!-3°
(mostly in solvents). The starting amine XIII was obtained from 1-ethyl-2-(nitro-
methylene)pyrrolidine®! by hydrogenation on Raney nickel under pressure (7 MPa)
at 85°C; the described hydrogenation! at normal pressure and 30°C was found to

proceed too slowly.
(X!
CH,NH,

Y
C,Hs

X

The amidation by heating the mixture of ethyl ester X with benzylamine to 100°C
proceeded very sluggishly; the addition of a small amount of sodium methoxide
had not much influence; the benzylamide I was obtained after 10 h in the yield of
5% only. For this reason, the mixed anhydride of the acid VII with monoethyl
carbonate was prepared in situ by treatment of the acid VII with triethylamine and
ethyl chloroformate in dichloromethane, and was subjected to the action of benzyl-
amine; under these conditions the benzylamide II was obtained in the yield of 29%.
Heating the ethyl ester X with 4-amino-1-methylpiperidine3?-33 to 120—130°C
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gave 549 of the amide III. A series of similar amides was described in a patent3*
but the N-methyl compound III was not included. The 4-methylpiperazide IV was
prepared from the acid VII and l-methylpiperazine in dichloromethane by the
method using the mixed anhydride of the acid VII with monoethyl carbonate; the
yield was again only 299. Several piperazides of the acid VII have very recently
been described?®; the N-methyl compound IV has not been prepared. Reaction of the
mentioned mixed anhydride with 1-benzylpiperazine in a mixture of dichloromethane
and dioxane afforded the 4-benzylpiperazide V, obtained previously by different
methods?2+5. Its hydrogen oxalate and hydrochloride were prepared, the latter
appearing in two crystalline forms (A, m.p. 180—184°C; B, m.p. 242-243-5°C).
An attempt to follow a procedure?? described for the preparation of compound V,
consisting in treatment of the dichloride XI (ref.?2) with 1-benzylpiperazine in chloro-
form, and in the subsequent ammonolysis, led to a mixture which was chromato-
graphed on silica gel. The most polar fraction was the compound ¥, obtained in
a moderate yield. The least polar product was identified to be the bis(4-benzyl-
piperazide) VI which was prepared for comparisn from the dichloride XI (ref.??) by
treatment with a 1009, exess of 1-benzylpiperazine in chloroform and fully charac-
terized.

In connection with the present work some further potential intermediates were
synthesized. 1-Methyl-4-phenylpiperidin-4-ol (XIV) (ref.’®) was subjected to the
Ritter reaction®’ with sodium cyanide in a mixture of acetic and sulfuric acid.
A mixture was obtained which was separated by chromatography on alumina; the
only characterized product to be isolated was identified as 1-methyl-4-phenyl-1,2,3,
6-tetrahydropyridine (X VII), i.e. product of elimination. Its preparation by different
procedures was described previously (refs®®:39). It was clear that compound XVI
was not the only product of the Ritter reaction and that the other product (probably
XIX) escaped during the isolation procedure. For this reason, the reaction was
repeated and the crude product was hydrolyzed with potassium hydroxide in boiling
ethanol. The mixture of bases obtained was separated by chromatography on alumina.
The olefinic amine X VI was eluted as the least polar product; the most polar (and
major) product was an oily base which afforded the oxalate. The mass spectrum
confirmed the elemental composition C,,H;sN, expected for the base XVIII but
the whole procedure proved too inefficient as to serve as the basis for further work.
Another attempt started from 1-(ethoxycarbonyl)-4-piperidone*® which was treated
with n-butylmagnesium bromide in ether and gave the hydroxy carbamate XX. Its
hydrogenolysis with sodium dihydridobis(2-methoxyethoxo)aluminate (cf.*!) afforded
4-butyl-1-methylpiperidin-4-ol (X V) obtained previously*? by a different procedure.
The subsequent Ritter reaction (cf.*?) with hydrogen cyanide in situ gave the elimina-
tion product X VII as the only characterized one (ref.*?). In the last attempt, p-tolu-
nitrile** was brominated with N-bromosuccinimide (method*®) to 4-(bromomethyl)-
benzonitrile (ref.#¢). This compound was transformed by treatment with dimethyl-
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amine in ether to 4-(dimethylaminomethyl)benzonitrile (XXI) (ref.*”). The reduction
to the diamine XXII (ref.*’, different method) was accomplished successfully with
sodium dihydridobis(2-methoxyethoxo)aluminate (¢f.*!) in a mixture of benzene

and toluene.
R
OH

XV, R=CgH; Xvi,R=CH
XV, R =(CH,),CH, XV, R = (CH,),CH;
CeHs (CH,),CH,
CHJN\/:>< CZHSOCONC><
NHR OH
Xvill,R=H XX
XX, R=CHO

(CHa)ZNCHZ‘—QR

Xxi,R=CN
XxIl, R = CH,NH,

Compounds II, I11, V, and VI (the last three in the form of salts described in the
Experimental) were subjected to a preliminary pharmacological screening. They
were administered orally (all doses were calculated per bases). In the rotarod test
in mice doses of 500 mg/ kg were administered: compound 111 was inactive, V showed
ataxia in 30% of ammals, VI elicited ataxia in 100 of animals (for sulpiride, ED5, =
= c¢. 500 mg/kg). The same doses were administered in the test of inhibition of the
climbing behaviour of mice which was induced by apomorphine (2 mg/kg s.c.):
compounds II and III were inactive, ¥V was active in 409 animals, and VI was also
significantly active (for sulpiride, PDs, = 340 mgfkg (ref.?)). For estimating the
influence on the adrenaline toxicity in mice, the doses of 250 mg/kg were admini-
stered: compounds II, III, V, and VI were inactive. The same doses were used for
establishing the influence on the lethal action of noradrenaline in rats: compounds I1,
111, and V were inactive, compound VI protected 40% of the animals. In conclusion,
only the benzylpiperazides V and VI showed indications of psychotropic activity
of the neuroleptic type.

Collection Czechoslovak Chem. C [Vol. 52] [1987]



Neuroleptics of the Orthopramide Series 2099

EXPERIMENTAL

The melting points of analytical preparations were determined in Kofler block and are not
corrected. The samples were dried in vacuo of about 60 Pa over P,Og at room temperature or
at 77°C. UV spectra (in methanol) were recorded with a Unicam SP 8 000 spectrophotometer,
TR spectra (in Nujol) with a Perkin-Elmer 298 spectrophotometer, 1H NMR spectra (in C2H3.
SOC2H3 unless stated otherwise) with a Tesla BS 487C (80 MHz) spectrometer, and the mass
spectra with MCH 1320 and Varian MAT 44S spectrometers. The homogeneity of the products
and composition of the mixtures were checked by thin-layer chromatography (TLC) on silica gel
(Silufol). The extracts were dried with MgSO, or K,COj;, and evaporated under reduced pres-
sure on a rotating evaporator.

Ethyl 5-(Aminosulfonyl)-2-methoxybenzoate (X)

A stirred mixture of 80-0 g 1X, 600 ml ethanol, and 6 ml H,SO, was refluxed for 12h. Ap-
proximately 300 ml of the solvent were distilled off through a column, the residue was cooled
to 6°C, the crystalline product was filtered, and thoroughly washed with ice-cold water. Drying
in vacuo gave 82-6 g (98%) X, m.p. 148— 151°C. Ref.23, m.p. 150°C.

5-(Aminosuifonyl)-2-methoxybenzamide (X1I)

A cooled and stirred solution of 35 g methyl 2~methoxybenzoate24 in 50 ml chloroform was
treated dropwise over 1 h with 100 g chlorosulfonic acid at 15— 18°C. The mixture was stirred
for 30 min at 20°C, for 2 h at 35—40°C, and poured with stirring to 350 g ice. The organic layer
was separated, the aqueous one extracted with chloroform, and the combined chloroform solu-
tions were dried and partly evaporated in vacuo (6-7 kPa, 38°C). The cooled residue was dropped
with stirring to 350 ml NH,OH at 20—25°C (external cooling). The layers were separated and
evaporated in vacuo. Whereas the organic layer contained only 0-6 g inhomogeneous oil, the
aqueous layer gave 6-0 g (12%) XII, m.p. 245—246°C (aqueous ethanol). UV spectrum 4.,,,, nm
(log &): 236 (4-06), 290 (3-36). IR spectrum v, cm ™~ 1: 790, 820, 860 (2 adjacent and solitary Ar—H),
1160, 1325 (SO,NH,), 1560, 1 579 (Ar), 1646 (ArCONH,), 3 360, 3470 (NH,). 'H NMR
spectrum: 8:30 (d, J= 2-0Hz, 1 H, 6-H), 7-91 (dd, J= 8:0; 2-0 Hz, 1 H, 4-H), 7-70 (bs,2 H,
CONH,), 7-30 (bs, 2 H, SO,NH,), 7-25 (d,J = 80 Hz, 1 H, 3-H), 399 (s, 3 H, OCH;). For
CgH;oN,0,S (230-2) calculated: 41-74%, C, 4-38% H, 12:17% N, 13-90% S; found: 41-73%, C,
4-41% H, 12:23% N, 13-609, S.

(4 )-2-(Aminomethyl)-1-ethylpyrrolidine (XIII)

1-Ethyl-2-(nitromethylene)pyrrolidine>! (280 g) was dissolved at 65°C in 6-6 | methanol, 65 g
Raney nickel were added, and the mixture was hydrogenated in an autoclave with stirring at
85°C and at the pressure of 7 MPa H,. After 5 h the reaction was finished and a sample did not
show the presence of the starting compound (TLC). The catalyst was filtered off, washed with
methanol, and the filtrate was distilled using a column in vacuo of approximately 1-3 kPa; 173 g
(76%) XIII, b.p. 55°C/1-3 kPa. Gas chromatographic analysis showed the content of 99-75%.
Ref.!3, b.p. 58—60°C/2-1 kPa or 66— 68°C/4-0 kPa.

(4)-N-(1-Ethyl-2-pyrrolidinyimethyl)-5-(aminosulfonyl)-2-methoxybenzamide (I)

A mixture of 12-8 g XIII and 24-5 g IX (ref.2®) was stirred and heated for 30 min to 100°C.
After this time it solidified and was maintained at 100°C for 2-5 h without stirring. The cooled
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melt was dissolved in 100 ml 1M-HCI, the clear solution was cooled to 10°C, the precipitated
hydrochloride of I was filtered, and washed with 509 aqueous ethanol. The solid was dissolved
in 100 ml water at 80—90°C, the solution was filtered while hot with active carbon, the filtrate
was cooled to 40°C, and treated under stirring with 8-0 ml NH,OH (final pH 10). The precipitated
base I was filtered after cooling to 10°C, it was washed with ice-cold water, and dried in vacuo;
25-6 g (75%), m.p. 173-5—177°C. Analytical sample, m.p. 178-5—179-5°C (50%, aqueous ethanol).
UV spectrum 4.,,,, nm (log &): 230 (4-23), 288-5 (3:37). IR spectrum v, cm ™~ 1. 825,893 (2 adjacent
and solitary Ar—H), 1146, 1170, 1 330 (SO,NH,), 1 245 (ArOCH,), 1 510 (Ar), 1 550, 1 640
(CONHR), 3 380 (NH). 'H NMR spectrum: 8-35 (bt, 1 H, CONH), 8-30 (d, J= 2-0 Hz, 1 H,
6-H), 790 (dd, J= 80; 2:0Hz, 1 H, 4-H), 730 (d,J=80Hz 1 H, 3-H), 7-30 (bs,2H,
SO,NH,), 399 (s, 3 H, OCH3;), 110 (t, J = 7-0 Hz, 3 H, CH; of ethyl), 1-40—3-70 (m, 11 H,
3 CH,N, CH,CH,CH of pyrrolidine). Ref.3° m.p. 178°C.

Hydrochloride, m.p. 225—227°C (water). For C; sH,4CIN;0,S (377'9) calculated: 47-67%, C,
640% H, 9-38% ClI, 11-12% N, 849% S; found: 47-62% C, 6-53% H, 9-43% Cl, 11-25% N,
8-55% S.

Methanesulfonate, m.p. 161—163-5°C (ethanol). For C;4H,,N3;0,S, (437-5) calculated:
43-92%, C, 6:22% H, 9-60% N, 14-66%, S; found: 44-11%, C, 6-40% H, 9-45% N, 14-59%, S.

N-Benzyl-5-(aminosulfonyl)-2-methoxybenzamide (I7)

A) A mixture of 6-46 g X and 2-75 g benzylamine was stirred for 5 h at 100°C. Because a sample
of the mixture did not show any noticeable progress of the reaction (TLC), 0-1 g sodium meth-
oxide were added and the heating was continued for further 5 h. After cooling, the mixture was
diluted with ethanol and allowed to crystallize overnight. The solid was filtered and crystallized
from ethanol; 0-4 g (5%), m.p. 198—200°C. UV spectrum ..., nm (log &): 289 (3-43), infl. 230
(4-26). IR spectrum v, cm™1: 698, 740, 840, 905 (5 and 2 adjacent, and solitary Ar—H), 1 010,
1245 (ArOCH,), 1175, 1345 (SO,NH,), 1483, 1585, 3030 (Ar), 1560, 1 620 (ArCONHR),
3280, 3 360 (NH, NH,). 'H NMR spectrum: 8-76 (bt, J = 6-0 Hz, 1 H, CONH), 815 (d, J =
= 2:5Hz, 1 H, 6-H), 7-87 (dd, J = 8'S5; 2-5 Hz, 1 H, 4-H), 7-25 (bs, 7 H, C4dH; and SO,NH,),
7-20 (d, J = 85 Hz, 1 H, 3-H), 448 (d, /= 6:0 Hz, 2 H, ArCH;N), 3-90 (s, 3 H, OCH,). For
CysHygN,O4S (320-4) calculated: 56-23%, C, 5-03% H, 875% N, 10-01% S; found: 56-17% C,
5:119%, H, 8-419%, N, 9-81%, S.

B) A suspension of 9-1g VII (ref.2!) in 200 m! dichloromethane was treated with 4-05 g
triethylamine, after 30 min stirring at room temperature, the mixture was cooled to —S5°C,
and treated with stirring with 5-0 g ethyl chloroformate added dropwise. The mixture was stirred
for 1 h at —5°C and then treated dropwise with a solution of 3-8 g benzylamine in 15 ml di-
chloromethane, added over 15 min. It was stirred for 30 min at 0°C and allowed to stand over-
night at room temperature. The solvent was evaporated, the residue stirred with 100 ml 1:5
dilute NH,OH, the solid was filtered, and crystallized from ethanol; 3-3 g (29%) II, m.p. 198 to
200°C. The product was identical with that obtained according to 4. Acidification of the am-
moniacal aqueous filtrate recovered 4-1 g starting VII. The yield of II per conversion was thus
53%.

N-(1-Methyl-4-piperidinyl)-5-(aminosulfonyl)-2-methoxybenzamide (III)

A mixture of 13-0g X (ref.23) and 570 g 4-amino-l-mcthylpiperidine33 was heated for 5h to
100°C, 0-1 g NaH were added and the mixture was heated for additional 6 h to 120— 130°C.
After cooling, the solid melt was refluxed with a mixture of 150 ml ethanol and 50 ml water, the
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suspension was cooled, and the solid was filtered, 8-8 g (54%,); m.p. 307— 308°C (aqueous ethanol).
Mass spectrum (heating to 330°C), m/z: 327 (M™* corresponding to C, 4H31N30,8), 98 (base
peak), 97. IR spectrum v, cm ™ *: 838, 890 (2 adjacent and solitary Ar—H), 1 140, 1 310 (SO;NH,),
1240 (ArOCHj3), 1 530, 1629 (ArCONHR), 1 580 (Ar), 3 180 (NH, NH,). For C;4H,;N;0,S
(327-4) calculated: 51-35%, C, 6-47% H, 12-83% N, 9-80%, S; found: 51-86%, C, 6-54% H, 12:31% N,
9-75% S. )

Methanesulfonate, m.p. 237—240°C and after new crystallization by further heating remelting
at 256—258°C (95% ethanol). For C;sH,sN30,;S, (423'5) calculated: 42-54% C, 5-95% H,
9-929 N, 15-14% S; found: 42:35% C, 5-93% H, 10-13% N, 15-23% S.

5-(Aminosulfonyl)-2-methoxybenzoic Acid 4-Methylpiperazide (IV)

A suspension of 4-6 g VII (ref.2!) in 100 ml dichloromethane was treated with 2-4 g triethylamine,
and stirred for 30 min at room temperature. After cooling to —5°C, it was treated dropwise
with 2-6 g ethyl chloroformate, and stirred for 1 h at — 5°C. A solution of 2-4 g 1-methylpiperazine
in 7-5 mi dichloromethane was then added over 15 min, and the mixture was stirred for 30 min
at 0°C. After standing overnight at room temperature, the mixture was decomposed with 100 ml
0-5M-HCI, the acid aqueous layer was washed with dichloromethane and was made alkaline
with 50 ml 2M-NaQH. The hydrophilic product could not be extracted with dichloromethane or
chloroform. For this reason, the aqueous alkaline solution was evaporated in vacuo, the residue
was extracted by a boiling mixture of 200 ml ethanol and 50 mi benzene, the solid (NaCl) was
filtered off, the filtrate was evaporated in vacuo, and the hygroscopic residue, dissolved in 25 ml
chloroform (with 1 ml methanol) was chromatographed on 150 g neutral Al,0O; (activity II).
Elution with chloroform, containing 1% methanol, gave 1-8 g (29%) IV, m.p. 191—191-5°C
(ethanol). UV spectrum A.,,,, nm (log &): 229 (4-18), 276-5 (3-21), 283 (3-20). IR spectrum v,
em™ 1 816, 890 (2 adjacent and solitary Ar—H), 1150, 1335 (SO,NH,), 1270 (ArOCHj,),
1490, 1 575, 1 597 (Ar), 1 609 (ArCONRR’), 2 685 (CH,—N, CH;—N), 3 220 (NH,). 1H NMR
spectrum: 7-79 (dd, J= 80; 2-0 Hz, 1 H, 4-H), 7-55 (d,J = 2-:0 Hz, 1 H, 6-H), 7-25 (bs, 2 H,
SO,NH,), 7-20 (d, /= 8-:0 Hz, 1 H, 3-H), 3-88 (s, 3 H, OCH,), 3-62 and 3-12 2bm,2 4+ 2 H,
CHZNICH2 of piperazine), ¢. 2-30 (bm, 4 H, CH2N4CH2 of piperazine), 2:19 (s, 3 H, NCH,).
For C;3H; N3 0,8 (313-4) calculated: 49-82%, C, 6-11% H, 13-41% N, 10-23%, S; found: 49-81%,C,
6-24% H, 13-73% N, 10-16%, S.

5-(Aminosulfonyl)-2-methoxybenzoic Acid 4-Benzylpiperazide (V)

A suspension of 69g VII (ref‘”) in a mixture of 70 ml dichloromethane and 55 ml dioxane
was treated with 3-7 g triethylamine, and the mixture was refluxed for 15 min. After cooling to
—10°C, 3-9 g ethyl chloroformate were added dropwise and the mixture was stirred for 30 min
at —10°C. 1-Benzylpiperazine (5-3 g) was slowly added at — 5°C, the mixture was stirred for 1 h
at 0°C and for 8-5 h at room temperature. The precipitated solid was filtered, dissolved in 50 ml
water, the solution was evaporated invacuo, and the residue (85 g inhomogeneous oil) was
chromatographed on a column of 400 g neutral Al,O; (activity II). Chloroform eluted 3-5¢g
oil and chloroform with 2%, methanol afforded 1-7 g (15%,) crystalline solid melting at 180— 190°C.
Recrystallization from ethanol led to pure ¥, m.p. 189—190°C. UV spectrum: 4i,,,, nm (log ¢):
277-5(3:25), 284 (3-23), infl. 229 (4-26). IR spectrum v, cm ™~ 1: 700, 743, 825, 895 (5 and 2 adjacent,
and solitary Ar—H), 1025, 1 260, 1 275 (ArOCH3), 1 135, 1 160, 1 324, 1 335 (SO,NH,), 1 480,
1495, 1602, 3080 (Ar), 1630 (ArCONRR"), 2810 (OCH;, N—CH,), 3 190, 3 340 (NH,).
1H NMR spectrum: 7-82 (dd, /= 8-5; 2-5 Hz, 1 H, 4-H), 7-60 (d, J = 2-5 Hz, 1 H, 6-H), 7-28
(bs, 7H, C¢Hs and SO,NH,), 718 (d, /= 85 Hz, 1 H, 3-H), 3-85 (s, 3 H, OCHj3), 3-60 and 3-12
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(2bm, 2 + 2 H, CH,N'CH, of piperazine), 3-48 (s, 2 H, ArCH,N), 2:30 (bm, 4 H, CH,N*CH,
of piperazine). Refs??'3%, m.p. 189°C and 186 —187°C, respectively.

Hydrogen oxalate, m.p. 138— 142°C (ethanol). For C,, H, sN3OgS (479-5) calculated: 52-60%,C,
5-26% H, 876% N, 6:69% S; found: 52:62% C, 5-41% H, 896% N, 7-00% S.

Hydrochloride: Crystal form A, m.p. 180—184°C (ethanol-ether). For C;H,,CIN;0,S
(4259) calculated: 53-56% C, 5-68% H, 8-33% Cl, 9-87% N, 7-53% S; found: 53-81%, C, 5:87% H,
8-11% Cl, 9-76% N, 7-45% S. Crystal form B, m.p. 242—243-5°C (ethanol); found: 53-629% C,
5-61% H, 8:32% Cl, 10:06% N, 7-39% S.

5-(4-Benzylpiperazinosulfonyl)-2-methoxybenzoic Acid 4-Benzylpiperazide (VI)

A) A stirred solution of 89 g 5-(chlorosulfonyl)-2-methoxybenzoyl chloride (X7) (ref.zz) in
30 ml chloroform was treated over 1 h with a solution of 12-:3 g 1-benzylpiperazine in 12 ml chloro-
form. The mixture was stirred for 1 h without heating and refluxed for 30 min. After cooling,
7:5g Na,CO; were added, the mixture was refluxed for further 30 min and stirred at room
temperature for 2-5 h. After standing overnight, the solid was filtered off, the filtrate was evapo-
rated in vacuo, and the residue was crystallized from 50 mli ethanol; 8-4 g (46%) VI, m.p. 100 to
104°C (ethanol). Mass spectrum, m/z (composition, %): 5482414 M corresponding to Ci0Hj6-
N4O,S, calculated 548-2457, 1:5%), 457 (Cy3H,oN40,4S, 3), 402 (C,H,4N50,S, 3-5), 308
(2'5), 175 (Cy1H;sN,, 100), 146, 132, 91. For C;oH;4N,0,S (548:7) calculated: 65-67%, C,
6-61% H, 10-21% N, 5-84%, S; found: 65-34%, C, 7-01% H, 9-98% N, 5-70% S.

Maleate, m.p. 206—207°C (90%, ethanol-ether). For C33H4N,O,S (780-8) calcuiated:
5845% C, 5-68% H, 7-18% N, 4-11% S; found: 58-06% C, 5-86% H, 7-21% N, 4-30% S.

B) A stirred solution of 8-8 g 1-benzylpiperazine in 10 ml chloroform was treated dropwise
over 1 h with a solution of 13-5 g X7 (ref.22) at 0— 10°C. The mixture was slowly added to a stirred
solution of 20 ml NH,OH in 20 mi water at 10—20°C. After 15 min stirring at this temperature;
the mixture was heated, and refluxed for 30 min. After standing overnight, the chloroform layer
was separated, evaporated, and the residue (21-5 g; TLC: mixture of 5 substances) was chromato-
graphed on a column of 300 g silica gel. Chloroform eluted 3-0 g (11%) VI (m.p. 100—104°C),
identical with the product obtained under A. Elution with chloroform, containing 10%, methanol,
yielded 2-8 g (14%) ¥, m.p. 185—189°C (ethanol).

L]

1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine (X V1)

A stirred solution of 573 g XIV (ref.36) in 11 ml acetic acid was slowly treated at 22°C with
4:3 g NaCN. A mixture of 12 ml H,SO,4 and 10 ml acetic acid was added over 15 min (tempera-
ture rose spontaneously to 50°C) and the mixture was stirred for 6 h without heating or cooling.
Under cooling it was poured into 100 ml water, the mixture was made alkaline with 60 ml 40%,
NaOH, and extracted with ether. Processing of the extract gave 4-2 g inhomogeneous oil which
was chromatographed on 180 g neutral Al,0; (activity IT). Elution with benzene, containing 10%
chloroform, gave 3-3 g (64%) oil which slowly crystallized from light petroleum, m.p. 37—38°C,
and was shown to be XVI. UV spectrum: A,,,, nm (log &): 245-5 (4-12). IH NMR spectrum
(C2HCI3): 7-25 (m, 5 H, C¢Hs), 6:00 (bm, 1 H, 5-H), 3-08 (bm, 2 H, 6,6-H,), 2:59 (m,4 H,
2,2,3,3-H,), 238 (s, 3 H, NCHj). Refs®®:3%, m.p. 33°C and 40— 42°C, respectively.

4-Amino-1-methyl-4-phenylpiperidine (XVIII)

The Ritter reaction was similarly carried out from 5-73 g XIV (ref.3) and 59 g NaCN in the
presence of 22 ml acetic acid and 16 ml H,SO,4. The crude product (5-8 g mixture of at least
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3 components) was refluxed for 3 h with a solution of 18 g KOH in 20 ml ethanol. After cooling
it was diluted with 60 ml water and extracted with ether. Processing of the extract gave 49 g
oily mixture which was chromatographed on 300 g neutral Al,05 (activity II). Elution with
benzene, containing 10%, chloroform, gave successively 0-4 g XVI (m.p. 33—37°C), 0-5¢g XIV
(m.p. 110°C, ref.3%), and 2.8 g (49%) oily XVIII which was transformed by neutralization with
oxalic acid dihydrate in ethanol to the sesquioxalate, m.p. 208 —210°C (85% ethanol). Mass
spectrum, m/z (%): 190-1460 (M™ corresponding to C, 2H;gN,, calculated 190-1470, 5%), 173
(100), 172 (44), 144, 130, 96 (42), 71 (20), 70 (22). For C, sH, N, O (325-4) calculated: 55-36%, C,
6-53% H, 8:61% N; found: 54:92% C, 6:78% H, 8-46% N.

4-(n~-Butyl)-1-(ethoxycarbonyl)piperidin-4-ol (XX)

Reaction of 11-7 g Mg and 65-7 g n-butyl bromide in 160 ml ether afforded the n-butylmagnesium
bromide solution, which was diluted with 500 ml ether, and treated under stirring with a solution
of 658¢g 1-(ethoxycarbonyl)-4-piperidone4° in 60 ml ether. The mixture was stirred for 2 h,
decomposed with 300 ml 10% NH,C], and the separated organic layer was dried and distilled;
47-4 g (54%), b.p. 128—138°C/93 Pa. A sample for analysis was redistilled and the middle frac-
tion was used; b.p. 135°C/93 Pa. IR spectrum v, em™1: 1096 (tert. C—OH), 1 247, 1 278 (C—O
of ester), 1675 (NCOOR), 3440 (OH). 'H NMR spectrum (C2HCly): 4-10 (q, /= 7-0 Hz,
2 H, OCH,), 3-00—3:90 (m, 4 H, CH,NCH,), 1-85 (bs, 1 H, OH), ¢. 1-50 (m, 10 H, remaining
5 CH, groups), 1:21 (t, J = 7-0 Hz, 3 H, CHj in ethoxyl), 0-90 (def. t, 3 H, CH; of butyl). For
Cy,H,3NO;5 (229-3) calculated: 62-85% C, 10119 H, 6-119% N; found: 62-37% C, 9-84% H,
6-43% N.

4-(n-Butyl)-1-methylpiperidin-4-ol (XV')

A stirred solution of 29-9 g XX in 150 ml benzene was slowly treated with 100 g 50% solution
of sodium dihydridobis(2-methoxyethoxo)aluminate in toluene. The mixture was stirred for 6 h
at 60°C, decomposed by slow addition of 100 ml 2-5M-NaOH and 40 ml water, and the product
was isolated by extraction with benzene. Processing of the extract and distillation of the residue
gave 17-1g (59%) XV, b.p. 114—116°C/2-0 kPa. Redistilled analytical sample had the b.p.
112°C/1-6 kPa. 'H NMR spectrum (C2HCl;): 2-20 (s, 3 H, NCH3), 1-90 (bs, disappears after
2H20, 1 H, OH), 0-89 (def. t, 3 H, CH; of butyl). For C;,H,,NO (171-3) calculated: 70-12% C,
12:36% H, 8:18% N; found: 70-09% C, 12:35% H, 8:06% N. Ref.42, b.p. 110—120°C/1-73 kPa.

4-(n-Butyl)-1-methyl-1,2,3, 6-tetrahydropyridine (X VII)

The Ritter reaction of 51 g XV and 59 g NaCN in 22 ml acetic acid and 16 ml H,SO, was
carried out similarly like in the preceding cases. The crude product (4-7 g inhomogeneous oil)
was subjected to fractional distillation in vacuo; 1-2 g (26%) XVII, b.p. 72°C/1-:33 kPa. Ref.42,
b.p. 84—87-5°C/ 1-3 kPa. The base was transformed by neutralization with oxalic acid dihydrate
in ethanol and by the addition of ether to the hydrogen oxalate, m.p. 117-5—120°C (2-propanol-
~ether). Mass spectrum, m/z (%): 153-1521 (M* corresponding to C; oH, oN, calculated 153-1517,
21%), 152 (18), 110 (16), 96 (100), 68 (32), 67 (16), 45 (23). 'H NMR spectrum: 11-15 (bs, COOH
of oxalic acid), 5-35 (bm, 1 H, 5-H), 3-60 (bm, 2 H, 6,6-H,), 320 (t, J/ = 6:0 Hz, 2 H,=C—CH,
in butyl), 2:78 (s, 3 H, NCH,), 0-86 (def. t, 3 H, CH; of butyl). For C;,H,; NO, (243-3) calcu-
lated: 59-24%, C, 8:70% H, 5-76% N; found: 59-23%, C, 8-58% H, 5-69% N.

4-(Bromomethyl)benzonitrile

A stirred solution of 11-7 g p-tolunitrile"'4 in 50 ml tetrachloromethane was slowly treated with
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18-1 g N-bromosuccinimide and 0-85 g dibenzoyl peroxide, and the mixture was refluxed for
7 h. After cooling, the solid was filtered off and extracted repeatedly with tetrachloromethane.
The extracts were combined with the filtrate, evaporated, and the residue was crystallized from
ethanol; 10-1 g (52%),m.p. 112—115°C. Ref.*%, m.p. 115—116°C.

4-(Dimethylaminomethyl)benzonitrile (XX7)

The reaction of 9-8 g 4-(bromomethyl)benzonitrile with 10 ml dimethylamine (cooled to —10°C)
in 350 ml ether was carried out according to the described procedure*’, and gave 65 g (81%)
XXI, b.p. 84°C/93 Pa. Ref.*7, b.p. 78—82°C/7—13 Pa.

Hydrochloride, m.p. 260—264°C with decomposition (ethanol). For C;oH;;CIN, (196:7)

calculated: 61-06% C, 6-66% H, 18:03% Cl, 14-25%, N; found: 61-08%, C, 6-59% H, 18-01%, Cl,
14-68% N.

4-(Dimethylaminomethyl)benzylamine (XXII)

A stirred solution of 54 g XXI in 15 ml benzene was treated over 1 h with 50 ml 52%, sodium
dihydrodobis(2-methoxyethoxo)aluminate in toluene, diluted with 90 ml benzene. The mixture
was refluxed for 1 h, cooled, and decomposed under cooling with 32 ml 2M-NaOH, added drop-
wise over 2 h. After dilution with 50 ml benzene, the organic layer was dried and evaporated.
Distillation of the residue invacuo gave 4-4 g (79%) XXII, b.p. 82—84°C/80 Pa. Ref.47, b.p.
92--96°C/13 Pa.

Dihydrochioride, m.p. 278—281°C with decomposition (ethanol). For C;yH;gCI,N, (237-2)

calculated: 50-64% C, 7-65% H, 29-90% Cl, 11-81% N; found: 50-42% C, 7-23% H, 29-85%, C},
12:029% N.

The authors wish to thank their colleagues at this Institute for their contributions to the work

described: Dr Z. Polivka and Mrs M. Vikovd (synthesis of some intermediates), Drs J. Holubek,
E. Svdtek, M. Ryska, I. Koruna, J. Schlanger, and Mrs A. Hrddkovd (recording and interpretation
of spectra), Dr J. Metysovd (pharmacological testing), Mrs J. Komancovd and Mrs V. Smidovd
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