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The 4-amino-2 ,3-polymethylenequinol ines  a re  of in te res t  because  of the i r  physiological  act ivi ty [1, 
2,3], but the i r  p repara t ion  f rom the cor responding  4-chloro-2 ,3-polymethyleneqninol ines  and ammonia 
p resen t s  some difficulty owing to the low mobil i ty  of the halogen atom. Attempts  to c a r r y  out this reac t ion  
in a phenol medium at 180~ have led not to the des i red  4-amino-  but the 4-phenoxy der iva t ives  [4]. On 
replacing the phenol by p - c r e s o l ,  4-amino der iva t ives  have indeed been formed but have been accompanied 
by significant amounts of the 4 -p - c r e soxy  analogs [5]. The reac t ion  can be effected in an alcohol medium 
by heating at 230-240~ under p r e s s u r e  for  20-24 h [4]. 

The p resen t  communicat ion is concerned  with the successful  p repara t ion  of ten aminopolymethyl-  
enequinolines of this type (I-X) (see Table 1). The p rocedure  was to condense the chloro der iva t ives  (XI) 
with urea ,  using mol ten  phenol as reac t ion  medium, followed by hydrolys is  of the putative, proximate  
products  of the react ion,  viz .  the 4-carbamido-2 ,3-polymethylenequinol ines  (XII): 

P r e l i m i n a r y  exper iments  had shown that good yie lds  of the products  could be obtained by tMs means .  In 
no single case  was format ion  of phenoxy der iva t ives  observed,  and the amount of res in i f ica t ion was in-  
significant.  It should be observed  that the phenol plays an essent ia l  pa r t  in the react ion,  as a t tempts  to 
condense (XI) with u r e a  in i ts  absence were  abort ive .  Evidently the re fo re  the phenol subserves  not only 
the function of a solvent but acts  a lso as  an active p ro m o te r  of the reac t ion .  This  catalyt ic  effect  can be 
accounted for by the format ion  of hydrogen bonding between the phenolic hydroxyl  group and the ni t rogen 
atom of (XI), resul t ing  in an inc rease  in the e l ec t ron -accep to r  p roper t i e s  of the l a t t e r  grouping; the con-  
sequent reduct ion in e l ec t ron  densi ty  at C(4) then p romotes  and SN2-type reac t ion  at this  point in the mo-  
lecule o 

The p rope r t i e s  of the compounds l is ted in Table 1 r evea l  the i r  complete  identity with corresponding 
compounds obtained e a r l i e r  by o ther  methods,  and the i r  s t ruc ture  was fur ther  conf i rmed by examination 
of the IR spec t ra  which show osci l la t ion ranges  at 3520-3524 and 3396-3430 cm -1 (UNH2), and at 2937- 
2949 and 2880-2897 cm-1 (YCH2). 

The toxici ty  and genera l  pharmacologica l  p rope r t i e s  of the products  have been de termined  in mice  
and in r a t s .  In addition, we have taken this  opportunity fu r the r  to develop our  previous  studies [6, 7] of 
the a n t i - c u r a r e  activity of ce r t a in  2 ,3-polymethylenequinol ines .  With this end in view we have examined 
the influence of these ten compounds on the effects  of musc le  re laxants  of antagonistic,  and depolarizing 
type, r e spec t ive ly .  The two p r i m a r y  drugs  se lected for  this  purpose were  diplacin [4 ,4 ' -{m-phenylenebis -  
(oxyethylene)} -b i s{hexahydro - l -hyd roxy-7 - (hyd roxyme thy l ) - lH-py r ro l i z in ium chloride}] (antagonistic), and 
ditilin (dicholine diiodide succinate) (depolarizing), respec t ive ly .  The tes t  mate r ia l s  were  introduced in the 
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TABLE 1. 4-Amino-2 ,3-  polymethylene-  
qulnolines 

Com- 
pound 

I 
II 2 

IIV 
IV 
V 

VI 
VII 

VIII ~ 
IX 
X 

H.Br 
8-C1 
6-CH 3 
8-CH 3 
~ CH 30 

6-Br 
6-C1 
6-CH3 

3 
3 
3 

5 

~ Mp ('C) l 

rg values literature 

82 183--5 181 [4] 
89 239--24( -- 
92 264--5 -- 
81 224--5 223 [9] 
89 206--7 204,5 [9] 
83 214--5 215 [4] 
70 183--4 183--4 [4] 
72 258 

209 209 [5] 

tCompounds (1), 0II), and (vI) c r y s t a l -  
l ized f rom dioxane; (II) f rom toluene; (IV) 
and (VII) f rom benzene;  (V) and (VIII) 
f rom xylene; and (IX) and (X) f rom ethanol.  
2Found %: Br  30.0; N 10.8. C12HilBrN 2. 
Calculated %: Br  30.5; N 10.7 
3Found %: C1 15.9; N 12.7. C12HllC1N2. 
Calculated %: C1 16.2; N 12.8. 
4Found %: Br  28;4; N 10.0. Ci3Hi3BrN2 . 
Calculated %: Br  28.8; N 10.1. 

fo rm of suspensions in s tarch muci lage.  All ten compounds 
had typical  CNS-stimulant p roper t i e s  as  evidenced by 
induction of t r e m o r s  and clonic- tonlc  convulsions,  cul-  
minating in cessa t ion of r e sp i r a t ion  and death of the ani-  
mal .  The LDs0 ranged f rom 17 to 100 mg/kg,  and this 
high toxici ty was especia l ly  marked  in the cases  of (I), 
(VII), and (IX), the LDs0 of which was 17.5, 31.3, and 
30.9 mg/kg,  respec t ive ly .  The same th ree  compounds (I, 
VII, and IX) were  able to abolish the e f fec tof  a 5 mg/kg  
dose of diplacin and so pro tec t  75% mice  (compound I) and 
42% mice  (compound VII) against  this  drug.  All 10 com-  
pounds, especia l ly  (I) and (VII), showed a capaci ty to r e i n -  
forced  the effects  of a 10 mg/kg  dose of ditilin. 

These  exper iments  demons t ra te  that an an t i - cu ra re  
effect  is  brought  into play only against antagonist- type 
musc le  re laxants ,  a conclusion consonant with the r e su l t s  
obtained by us previously  [6, 7] with other 2 ,3-polymethyl-  
enequinolines. 

The occur rence ,  among polymethylenequinolines of 
this  type of active an t idepressor  and sedative agents [5], 
as  also the fact  of the t r i cyc l i c  s t ruc ture  of such com-  
pounds, induced us  to undertake an examination of the 
psychotropic  activity of one of them (compound I), the pa r -  
t i cu la r  pharmacological  effects  se lected for  the study 
being those commonly used in investigations of this kind [8]. 

In mice ,  (I), at dose levels  1.5 and 15.0% of the LDs0 (0.3 and 3 .0mg/kg ,  respect ive ly) ,  deepened the 
hypothermic  effect  of a 5 mg/kg  dose of r e se rp ine ,  but, on the cont ra ry ,  inhibited the action of this  alkaloid 
when i ts  dose was lowered to 2 mg /kg .  A 3 m g / k g  dose of (I) delayed the development of ptosis  induced in 
i ts  absence by 2 and 5 mg/kg  doses  of r e s e r p i n e  (the effect  was more  c l ea r ly  pronounced at the lower  dose 
level  of the p r i m a r y  drug), intensif ied the gener ic  toxici ty  of the amphetamines,  foreshor tened  hexobarbita]  
induced sleep, and, while the  said dose of (I) (3 mg/kg) inc reased  the intensi ty and durat ion of nicot iniform 
t r e m o r s  and convulsions, it  was without effect  on s imi l a r  convulsions inducedby eorazole  0pentamethyl- 
enete t razole) ,  and was unable to prevent  the ex tensor  phase in e l ec t r i c  shock. 

It is evident that the pharmacological  r e su l t s  we have descr ibed  tes t i fy  to the p resence  in (I) of mo-  
lecu la r  fea tures  conducive to the status of the compound as a CNS stimulant.  

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

4-Amino-2,3-polymethyleneqninol ines  (I-X). Solutions of (XI) (0.03 mole) in molten phenol (15 g) 
were  t r ea ted  with u r ea  (0.05 mole) and heated at 180-190 ~ for  8 h. The resul t ing reac t ion  mix tures  were  
cooled and f reed  f rom phenol by t r ea tmen t  with a 10 % solution of caust ic  alkali.  The insoluble res idues  
so obtained were ,  in each case,  dissolved in 10% hydrochlor ic  acid (30 ml) and boiled for 2 h. The r e su l t -  
ing solutions were  f i l tered and the f i l t ra tes  made alkaline.  The prec ip i ta tes  obtained were  r ec rys t a l l i z ed .  
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