
e ther ,  benzene, chloroform,  and water.  Found %: C 61.81; H 5.53; N 15.40. C14HIsNsO S. Calculated %: C 61.55; 
H 5.51; N 15.44. 

5 -Ace ty l -6 -methoxy- I ,2 ,3 ,4 - t e t r ahydro- /~ -ca rbo l in - l -one  Hydrazone (IV). A solution of t r i ace ta te  (I) 
(0.3 g) in hydrazine hydrate  (3 ml) was refluxed for  3 h. The react ion mixture was evaporated under  vacuum 
and the residue was dist i l led with alcohol to give hydrazone (IV) (0.21 g, 91%) mp 216-21TC (from alcohol). 
Found %: C 62.14; H 5.81; N 20.20. C14HI6N402. Calculated %: C 61.76; H 5.88; N 20.58%. 

Hydrochlor ide ,  mp 241-242~ (from alcohol). Found %: C1 11.72; 18.25. Ct4H16N402-HCI. Calculated 
%: C1 11.57; 18.15. 

5 -E thy l -6 -me thoxy- l , 2 ,3 ,4 - t e t r ahyd ro - f l - ea rbo l in - l -one  (V). To a solution of  t r i ace ta te  (I) (1 g) in ethyl 
alcohol (100 ml) was added a solution of pal ladium chloride (0.5 g) in 18% hydrochlor ic  acid (5 ml). Hydrogen- 
ation was ca r r i ed  out at room t empera tu re  (18-20~ under  an excess  press i l re  of 20-30 mm H~O until  the ab- 
sorption of hydrogen ceased. The palladium was f i l tered off. The solution was evaporated under  vacuum to give 
5 -e thy l -6 -me thoxy- l , 2 ,3 ,4 - t e t r ahyd re - f l - ca rbo l in - i -one  (V) (0.6 g, 85%), mp 204-205~ (from ethanol). The 
compound was soluble in common organic  solvents but poorly so luble inwater .  Found %: C 68.62; H 6.23; N 
11.13. C14HI6N~O 2. Calculated %: C 68.71; H 6.58; N 11.51. 
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The piperidine ring is a s t ruc tura l  f ragment  of  a se r i e s  of substances active on the central  nervous sys -  
t e m  (CNS) such as, for  example,  neurelept ics  of the butyrophenone se r i es ,  agents for  the t r ea tment  o fpa rk in -  
sonism, and narcot ic  analgesics  of natural  and synthetic origin. 

In o r d e r  to fur ther  study the connection between the s t ruc ture  of piperidine der ivat ives  incorporat ing a 
phenyl radical  and neurot ropic  activity,  we synthesized the previously  unknown 1-methyl-3-(c~-aminobenzyl)  
piperidine in the fo rm of two individual d i a s t e r eo i somers  (Ia, b) and a se r i e s  of N-acyl  and N-alkyl  der ivat ives  
of the la t ter (Ha,  b, Ilia, b, and IVa-VIlla). Up to now, substances with this molecular  skeleton have not been 
studied pharmacological ly .  

Amines In, b were obtained by stepwise reduction of the oxime of 1-methyl-3-benzoylpyr id ine  benzene-  
sulfonate (IX) with potass ium borehydride in acetic acid to the oxime of  l - m e t h y l - 3 - b e n z y l - l , 2 , 5 , 6 - t e t r a h y d r o -  
pyridine (X), and subsequent hydrogenation ove r  Raney nickel under  the usual conditions. The s t ruc ture  of oxime 
X was confirmed by molecular  weight determinat ion (mass - spec t romet r i ca l ly ) ,  IR spec t rum [v (CHCI3): 3570 
(OH), 1645 (C----N) era-i] ,  and PMR spec t rum [5 (CDCI$): 6.0 (IH, singlet, C4) , 3.8 (2H, multiplet,  C 2) ppm]. The 
amines la, b were formed in a rat io of about 1 : 1 (by GLC), and the i r  acid maleates  were fract ional ly c rys t a l -  
lized to give the individual i somers .  I somers  Ia and Ib were distinguished by the chemical  shifts of the i r  N -  
CII 3 protons (5 2.0 and 2.4 ppm, respect ively ,  in CCI4) , as well as by the i r  IR spect ra  in the 500-1000 cm -!  
region. 
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In the hydrogenat ion of oxime X, pa r t i cu l a r l y  in the p re sence  of acid, to give amines  la, b, hydrolys i  s of  
the oxime group resul ted  in the concur ren t  format ion  of the known 1-methy l -3 -benzoylp iper id ine  (X-I) [1]. 

N O H  N O H  
II II 

.BHCOR .J~IZ / .~"Oitza 

I i t 
CH- 5 C H  5 OH 5 

~r_ E la,b E-E 

lla, b: R = CH~, Ilia, b: R = CtH6, IVa: R = OC~H,, Va: R = CoH,, 
Via: R = 3-pyridyl, . VIIa: R = C6H~, VIIIa: R =--CH=CHCeHs. 

Acylation of the amines  Ia, b gave the cor responding  acyl  der iva t ives  (IIa, b, m a ,  b, IVa-VIa).  React ion 
of i s o m e r  Ia with benzaldehyde and cinnamaldehyde,  and subsequent  reduction of the in te rmedia te  Schiff bases  
with po tass ium borohydride gave compounds VIIa-VIIIa .  

Compounds I - I I Ia ,  b, I V - V m a ,  and XI were  studied by t e s t s  cha rac t e r i z ing  the i r  influence on CNS. Com-  
pounds Ia,  m a ,  and VIIa showed a weak disrupt ive  act ivi ty on the CNS. Of mos t  in te res t  were  compounds Is ,  b, 
and IIa,  which showed a significant ant imorphine effect.  Thus we have found a new morphine antagonist  group 
not containing a speci f ic  substi tuent  on the ni t rogen atom, 8s for  example ,  alkyl,  cyclopropylmethyl ,  etc.  

EXPERIMENTAL PHARMACOLOGICAL PART 

The influence of compounds I - l l Ia ,  b, IV-VIIIa,  and XI on the CNS was studied by the following tes t s :  po- 
tentiat ion of the narco t ic  effect  of thiopental  sodium (35 mg/kg), musc le -weaken inge f fec t  (retention on rotat ing 
rod), influence on body t e m p e r a t u r e ,  influence on s imple  conditioned re f lexes  and defense avoidance re f lexes ,  
in terac t ion  with convulsive poisons  (corazole,  100 mg/kg), analgesic  and morphine  antagonist  activity,  and acute 
toxicity.  The p rope r ty  of  these  subs tances  to influence the s imple  conditioned re f lexes  as well  as analges ic  
and morphine antagonist  act ivi ty were  studied in expe r imen t s  with ra t s ,  and the remain4ng invest igat ions were  
ca r r i ed  out on mice.  None of the compounds studied caused a reduction in body t e m p e r a t u r e  o r  showed m u s c l e -  
weakening effects ,  and none had an influence on the defense avoidance ref lex at a dose of 50 mg/kg o r  more .  In-  
t e res t ing ly ,  compounds In, I~a ,  and VIIa in dosages of 112, 75, and 72 mg/kg, respec t ive ly ,  doubled the length of 
th iopenta l - sod ium sleep,  showed an ant icorazole  effect  ( increased  the latent per iod by 2.5 t imes) ,  and dep res sed  
s imple  conditioned ref lexes ,  i .e . ,  showed a weakly disrupt ive  influence on the CNS. The toxic  e f f e c t s o f  these  
compounds appears  in significantly la rge  doses  (by in t raper i tonea l  introduction,  the LDs0 for  Ia was 745 mg/kg; 
for  Ilia,  530 mg/kg; for  VIIa, 290 rng/kg). 

Analgesic and ant imorphinic  act ivi ty of the indicated compounds was studied by e l ec t r i c -pa in  s t imulat ion 
of the tai l  [2]. It was de te rmined  that  noneof the  subs tances  studied p o s s e s s e d  analges ic  act ivi ty by en te ra l  in-  
t roduct ion at doses of  f rom 10 to 50 mg/kg. For  the de terminat ion  of ant imorphinic  activity,  i t  was found that  
compounds In, b and IIa at a dose of 10 mg/kg by en te ra l  introduction produced a dis t inct  weakening of morphine 
analgesia .  The mos t  significant ant imorphine effect  was shown by compound Ib, which lowered the pain t h r e s h -  
old by 2 t imes  at a dose of 10 rng/kg, but this effect  was not as pronounced as that  of  nalorf ine (2 mg/kg). The 
action was not s trengthened by increas ing  the dosage up to 30 mg/kg. 

E X P E R I M E N T A L  C H E M I C A L  P A R T  

1-Methyl -3-benzoylpyr id ine  Oxime Benzenesulfonate (IX). A mixture  of  61 g of  3-benzoylpyr idine oxime 
in 500 ml  Of anhydrous acetone and 65 g of  methyl  benzenesulfonate was boiled for  3 h, cooled, and the resul t ing 
precipi ta te  was f i l tered off and r ec rys t a l l i zed  f rom absolute alcohol to give 81 g (64%) of  the benzenesulfonate 
sal t  of IX, decomposi t ion t e m p e r a t u r e  1620C. Found %: S 8.90; N 7.68. C19H~N204S. Calculated 70: S 8.65; 

N 7.56. 

1 -Methy l -3 -benzoy l - l ,2 ,5 ,  6 -Te t rahydropyr id ine  Oxime (X). To a s t i r r ed  solution of 81 g of IX benzene-  
sulfonate in 400 ml  of glacial  acet ic  acid was introduced 70 g of  po tass ium borohydride in sma l l  port ions.  After  
36 h, 150 ml  of water  was added with ex te rna l  cooling, the solution was made bas ic  with 4070 sodium hydroxide 
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and ex t rac ted  with e ther .  The ex t rac t  was concentrated to one- th i rd  volume,  and 25 g (54%) of the product  (X) 
was f i l tered off, mp 147-149~ ( f rom a mixture  of  benzene and pe t ro l eum ether) .  Found %: C 72.10; H 7.51; 
Nm_12.71. CI3H16N20. Calculated %: C 72.18; H 7.46; N 12.95. 

1 -Methy l -3 - (a -aminobenzy l )p ipe r id ine  (Ia, b). The oxime X was hydrogenated in alcohol at r oom t e m p e r -  
ature and a tmosphe r i c  p r e s s u r e  o v e r  Raney nickel  until hydrogen uptake ceased.  The ca ta lys t  was separa ted ,  
the alcohol was evapora ted ,  and benzene was added. The res idue was dissolved in absolute e ther ,  and 28 g of  
male ic  acid in absolute alcohol was added. Af te r  16 h the prec ip i ta te  was f i l tered off and r ec rys t a l l i zed  f r o m  
'alcohol to give 20 g (38.5%) of the Ia acid malea te ,  decomposi t ion t e m p e r a t u r e  162~ Found %: C 57.65; H 
6.35; N 6.49. C~sH20N 2 �9 2H4C404. Calculated %: C 57.77; H 6.47; N 6.42. The mothe r  l iquor af ter  r emo v a l  of  
Ia was t r ea t ed  with abso lu te  e ther ,  the res idue  was  f i l t e red  off, and c rys ta l l i zed  f r o m  absolute alcohol to give 
13 g (25%) of the acid ma lea te  of Ib, decomposi t ion t e m p e r a t u r e  144~ Found %: C 57.63; H 6.46; N 6.38. 
C13H20N2.2H4C404. Calculated %.- C 57.77; H 6.47; N 6.42. 

If  the hydrogenat ion of the oxime X is conducted a f te r  addition of a catalyt ic  amount of chloroplat inic  acid, 
the production of the amines  Ia, b is accompanied  by about 10% of the maleate  of  the ketone XI, decomposi t ion 
t e m p e r a t u r e  137~ (f rom absolute alcohol}. Found%: C 63.76; H 6.65; N 4.47. C13H17NO. H4C404. Calculated %: 
C 63.92; tt 6.63; N 4.39. 

1 -Methy l -3 - (~-ace ty laminobenzy l )p ipe r id ine  (IIa). To 1.5 g of amine Ia, ex te rna l ly  cooled with ice,  was 
rapidly  added 5 ml  of acet ic  anhydride. The solution was heated for  1 h on a wa te r  bath, cooled, t r ea t ed  with 
2 ml  of 2 N hydrochlor ic  acid, and a f t e r  approx imate ly  15 min, was made bas ic  with 2 N sodium hydroxide and 
ex t rac ted  with benzene to give 1.2 g of  the base  IIa,  mp 144~ (f rom benzene),  which was converted to the 
malea te  of IIa, decomposi t ion t e m p e r a t u r e  180~ Found %: C 62.94; H 7.01; N 7.69. C~sH2~N20-H4C404. 
Calculated %: C 62.96; H 7.23; N. 7.73. IR s p e c t r u m  of IIa maleate  v: 3325 (NH), 1672 (C ~--O) cm -i ,  in po tas -  
s ium bromide .  

1 -Methy l -3 - (~-ace ty laminobenzy l )p ipe r id ine  (IIb) was obtained analogously with IIa f r o m  1.9 g of amine 
Ib, yield 50%, mp 137.5-138.5~ ( f rom a mixture  of benzene and pe t ro leum ether) .  Found %: C 73,42; H 8.88; 
N 11.18. C15Hy2N20. Calculated %: C 73.13; H 9.00; N 11.37. IR spec t rum v: 3450 (NH), 1670 (C ---O) c m  - i ,  
in chloroform.  

1 -Methyl -3- (~-prop ionylaminobenzyl )p iper id ine  (IIIa) was obtained analogously to IIa f rom 2 g of  amine 
Ia and 6 ml  of propionic anhydride. The IIIa f ree  base  was dissolved in absolute alcohol and to this solution was 
added 2.5 g of  male ic  acid in absolute e ther ,  the mixture  was boiled for  1 h, the residue was separa ted ,  and r e -  
prec ip i ta ted  with e the r  f r o m  a solution in absolute alcohol to give 2.6 g (69%) of IIIa malea te ,  decomposi t ion 
t e m p e r a t u r e  176~C. Found %: C 63.69; H 7.40; N 7.38. C16H24N~O.H4C404. C~leulated %: C 63.81; tI 7.50; N 
7.44. 

1-Methyl -3- (~-propionylaminobenzyl )p iper id ine  (IIIb) was obtained analogously to IIIn f rom 1.8 g of amine 
Ib, yield 1.4 g (60%), mp 130-131~ ( f rom a mix tu re  of benzene and pe t ro leum e ther ,  t r ea t ed  with charcoal) .  
Found %: C 73.95; H 9.10; N 10.70. Ci~H~.4N20. Calculated %: C 73.79; H 9.28; N 10.76. 

1 -Methy l -3 - (a -benzy laminobenzy l )p ipe r id ine  (Va). Af ter  Scho t t en -Bauman  benzoylation ( f rom 2 g of 
amine Ia, 1.5 g of benzoyl chloride,  and 1.4 g of  po ta s s ium carbonate  s t i r r ed  for 1.5 h at 20~C), the amide was 
separa ted ,  dissolved in absolute e the r  and precipi ta ted  f r o m  the e the r  solution with hydrogen chloride to give 
2.0 g (59%) of Va hydrochlor ide ,  decomposi t ion t e m p e r a t u r e  300~ (f rom absolute alcohol). Found %: C 67.58; 
H 7.78; C1 8.99; N 7.10. C20Hz4N20.HC1. C2H5OH. Calculated %: C 67.57; H 8.00; Ct 9.07; N 7.17. 

1- Methyl-3-  (~-e thoxycarbenylaminobenzyl )p iper id ine  (IVa). The aeetylat ion was ca r r i ed  out as in the 
p repara t ion  of Va f r o m  2 g of  amine Ia, 2.3 g of ethyl eh loroformate  and 1.4 g of po tass ium carbonate.  The r e -  
action mixture  was ex t rac ted  with benzene,  the ex t rac t  was concentrated under  vacuum, the residue was d i s -  
solved in absolute e ther ,  and to this  solution was added a solution of 2 g of  male ic  acid in absolute e the r  to give 
2.2 g (54%) of IVa malea te ,  decomposi t ion t e m p e r a t u r e  177~ (precipitated f r o m  absolute alcohol with ether) .  
Found %: C 61.24; H 7.19; N 7.22. C16H24N202 �9 H4C404. Calculated %: C 61.22; H 7.19; N 7.14. 

1-Methyl -3- (a -n ico t inoylaminobenzyl )p iper id ine  (Via). A suspension of nicotinoyl chloride (1.23 g of 
nicotinic acid and 5 ml of  thionyl chloride was heated for  2 h, aider which the exces s  thionyl chloride was r e -  
moved under  vacuum) in anhydrous ch lo ro form was added port ionwise with ex te rna l  cooling to a mixture  of  
2.3 g of  amine Ia and 2.8 g of  po ta s s ium carbonate  in wet chloroform.  After  2 h, the ch lo ro fo rm was separa ted  
and concentrated.  The res idue was washed with a mixture  of alcohol and e the r  (1 : 1) to give 1.5 g (49%) of com-  
pound Via, mp 150~ (with decomposi t ion at 178~ f rom a mixture  of benzene and pe t ro l eum ether) .  Found %: 
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C 70.04; H 7.66; CIsH~$N30. H20. Calculated %: C 69.71; !4 7.70. Found %: H~O 5.62 (by Fischer). Calculated 
%: H~O 5.50. 

1-Methyl-3-(~-benzylaminobenzyl)piperidine WIIa). To a solution of 2 g of amine Ia in methanol was 
added lg  of benzaldehyde in methanol. After about 16 h, the solution was diluted with water (1 : 1) and 3 g of 
potassium borohydride was added in portions, heated for 20 rain and extracted v~th chloroform. The extract  
was concentrated under vacuum and the solution residue in anhydrous benzene was treated with an ether  solu- 
tion of hydrogen chloride to give 1.8 g (50%} of VIIa dihydrochloride, decomposition temperature 233~ Found 
%: C 64.60; H 7.71; C1 19.17; N 7.59. C~0H28N 2 �9 2HC1.0.25 H20. Calculated %: C 64.60; H 7.63; C1 19.06; N 
7.54. 

!-MethyI-3-(a-cinnamylaminobenzyl)piperidine (VIIIa) was prepared analogously with VIIa f rom 1.7 g of 
amine Ia, 1.23 g of cinnamaldehyde and 3 g of potassium borohydride; yield of VIIIa dihydrochloride, 2.4 g (75%), 
decomposition temperature 230~ (from a mixture of absolute alcohol and ether}. Found %: C 66.82; H 7.90; 
C1 17.87; N 6.90. CzsH2~N ~. 2HC1. Calculated %: C 67.16; H 7.69; C1 18.03; N 7.12. 
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In recent years drugs with cardio-dilating, spasmolytic, and antiarrhythmic activity have been fo~ad 
among benzofuran derivatives [1, 2]. In this context we decided to make a further search for cardiovascular 
drugs in the benzofuran series.  Here we report  the syntheses of 2-aminomethyl derivatives of benzofuran and 
a study of their  pharmacplogical properties.  

The starting compounds were a-phenoxypropiophenones (I)-(IV). We used the l i terature method [3] to con- 
vert  them to 2-methyl-3-phenylbenzofuran (V) and its 5-substituted derivatives (VI}-(IX}. 

We found that 2-methyl-3-phenylbenzofurans, like 2-methyl-3-ethoxycarbonyl-5-methoxybenzofuran [4], 
are easily brominated at the methyl group by N-bromosuccinimide. Bromination of (VIII) gave 2-bromomethyl- 
3-phenyl-5-chlorobenzofuran (X). The other 2-bromomethyl-3-phenylbenzofurans were used for the synthesis 
of the aminomethyl derivatives without purification. We prepared the 2-aminomethyl derivatives (XI)-(XVIII) by 
reaction of the 2-bromomethyl derivatives with secondary amines. Bromination of 2,5-dimethyl-3-phenylbenzo- 
furan {VII) with two moles of N-bromosuccinimide formed 2,5-bis(bromomethyl)-3-phenylbenzofuran, which was 
used without isolation for the synthesis of the bis(aminomethyl) derivatives {X'IX). (See scheme on following 
page). 

E X P E R I M E N T A L  P H A R M A C O L O G I C A L  P A R T  

We evaluated the antiarrhythmic, spasmolytic and local anesthetic action of the synthetic 2-aminomethyl 
derivatives of benzofuran. We examined compounds (XI)-(XVII) as the hydrochlorides and compounds (XVIII)- 
(XIX) as the bases. 

We determined the indices of toxicity by Litchfield and Wilcoxon's method [5]. The antiarrhythmic action 
was examined against aeonitine-induced disruption of the rhythm in rats [6]. We examined the surface anesthesia 
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