
S Y N T H E S I S  A N D  P H A R M A C O L O G I C A L  I N V E S T I G A T I O N  

OF A C Y L  D E R I V A T I V E S  O F  I M I N O D I B E N Z Y L  

V. N. B a g a l ,  I .  Y a .  K v i t k o ,  
I .  P .  L a p i n ,  B.  A.  P o r a i - K o s h i t s ,  
a n d  O. V.  F a v o r s k i i  

UDC 547.398.5-615.7 ; 547.398.5 

Aminopropyl derivatives of iminodibenzyl are physiologically active [1] and some of them, for example, 
N-(3-dimethylaminopropyl)iminodibenzyl,  find wide application in medicinal pract ice  as ant idepressants  [1]. 
It appeared of interest  to synthesize a ser ies  of aminoacyl derivatives of iminodibenzyl with the purpose of 
studying the physiological activity. The pharmacological  reason for the synthesis of these derivatives was 
repor ted  ea r l i e r  [2]. 

f l-Aminopropionyl and fl-amino-o~-methylpropionyl derivatives of iminodibenzyl were selected.  Some 
of these compounds, par t icu lar ly  N-(f l -diethylamino-  and fi-dimethylaminopropionyl)iminodibenzyl,  were 
synthesized ea r l i e r  [3], but the resul ts  of their pharmacological  examination were not published. 

The aminoacyl derivatives of iminodibenzyl were obtained by condensation of the acid chlorides of the 
corresponding halogen-containing carboxylic acid with iminodibenzyl with subsequent substitution of the 
chlorine atom in the obtained haloacyl derivatives of iminodibenzyl by p r ima ry  or secondary  amines.  

+ X ~ CH2QHCOCI 
R 

H I I /R~ 
COCHOH2X GO .OHOHzN~,R 

X-C1 Br I I z 
R R 

where R-H,  CH~ 

Itl lq.2--Ah~ , Ar (see Table 1) 

A 2-6 fold excess of amine was used in the substitution of the chlorine atom for the amino group. The 
acyl derivatives of iminodibenzyl are ,  in the major i ty  of cases ,  oily mater ia ls  which were charac ter ized  in 
the form of salts with mineral  or  organic  acids.  Yields, cer tain physicochemical  constants,  and elemental  
analysis  data obtained for the aminoacy[ derivatives of iminodibenzyl are  presented in Table 1. 

Upon reaction of N-(fl-chloropropionyl)iminodibenzyl with N-hydroxyethylpiperazine,  depending on 
the ratio of reagents (1:6 and 1:1), 2 compounds, (X)and (XVI),respectively, were obtained. 

COCIr 2 CHzOH CO OH2 OH2 N~._./N-OHz OHzOOH z CHzCO 

(z) (.z~.) 

Reaction with a benzene solution of methylamine also proceeds with the formation of a product con- 
taining 2 residues of iminodibenzyl. Here,  compound (XVII) is formed in addition to the secondary  amine (I). 

I I 
C00H~OHz~CHz CHz CO 

(~ )  OH3 
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An a t t empt  was made to condense N-methylpyr idonimine  with N-(f i -chloropropionyl) iminodibenzyl .  
As a r e su l t  of the reac t ion ,  instead of the expected N-[f l - (N-methylpyr idonimino)propionyl] iminodibenzyl  
was obtained N-(acry ly l ) iminodibenzyl ,  the s t ruc tu re  of which was conf i rmed by qualitative reac t ions  and 
e lementa l  analys is  data. Evidently,  in the 

I 
( ~ )  GO OH = OH2 

reaction of the strongly basic N-methylpyridonimine (pKa-13) [4] with N-(fl-chloropropionyl)iminodibenzyl, 
hydrogen chloride is cleaved from the latter which reacts with N-methylpyridonimine. In addition to com- 
pound (XVIII) and N-methylpyridonimine hydrochloride, the initial N-(fi-chloropropionyl)iminodibenzyl was 
isolated from the reaction mixture in 30~ yield. 

The pharmacological examination of the aminopropionyl derivatives of iminodibenzyl was carried out 
on mice and rats in comparison with the known antidepressants: N-(/3-dimethylaminopropyl)iminodibenzyl 
(imipramine), N-(fi -methylaminopropyl)iminodibenzyl (desipramine), and N- (diethylaminopropionyl) chloro- 
phenothiazine (chloroacizine). Tests were used which made the pharmacological activity of the antidepres- 
sants apparent. 

Of the synthesized aminopropionyl derivatives of iminodibenzyl, N-(fl-methylamino-, fl-dimethyl- 
amino-, and fi-diethylaminopropionyl)iminodibenzyls [compounds (I-III)] give the most expressed adreno- 
positive, cholinonegative, and antireserpine effects. The first 2 effects are stronger in them than in imi- 
pramine, and the third is weaker or equal to the effect in imipramine. The mentioned compounds differ 
from imipramine and desipramine by the absence of a distinct tranquilizing effect. 

In the spectrum of pharmacological activity, these compounds, and also other aminopropionyl deri- 
vatives of iminodibenzyl, are similar to chloroacizine and other aminopropionyl derivatives of phenothia- 
zinc and chlorophenothiazine (wl~ich were also examined by us in comparison with the derivatives of imino- 
dibenzyl), and occupy an intermediate position between them and propyl derivatives of iminodibenzyl. 

Among the derivatives of iminodibenzyl, the change from aminopropyl to aminopropionyl derivatives 
is accompanied qualitatively by the same changes in pharmacological effects as going from aminopropyl to 
aminopropionyl derivatives of phenothiazine and namely, the sharp increase of adrenosensitizing and 
eholinolytic effects and weakening of the tranquilizing effect. 

Demethylation of the terminal amino group in the dimethylaminopropionyl derivative [going from com- 
pound (II) to (1)] in the same way as in imipramine (its conversion into the monomethylimipramine) or even 
to a greater degree, is combined with weakening of the total depressant effect, but in contrast to imipramine 
and desipramine, is not accompanied by strengthening of the antagonism with reserpine. 

The aminopropionyl derivatives containing the piperazine residue in the side chain [compounds (IX) 
and (X)], which strengthens the psychopharmacological activity in the neuroleptics, the aminopropyl deri- 
vatives of phenothiazine, and also the morpholinic residue (VIII), are low-activity. In these compounds, 
among them also is N-(fi-morpholino-~-methylpropionyl)iminodibenzyl (XV), antagonism with reserpine 
is absolutely absent, which is the most typical effect of propyl and propionyl derivatives of iminodibenzyl. 
This paradoxical fact was subjected to a special pharmacological analysis [5]. 

p-Amino-c~-methylpropionyl derivatives of iminodibenzyl (XII-XV) differ from the corresponding 
fi-aminopropionyl derivatives (II, III, VIII, XI) by slightly weakened adrenopositive and cholinonegative 
effects. The antireserpine effect of (II) and (XII) is approximately the same, and compound (XIII) is stronger 
than (III). Since the adrenopositive and cholinonegative effects of (XIII) are weaker than of (III), the more 
selective antireserpine effect is most characteristic for antidepressents [I]. Introduction of a methyl 
group into the acyl residue was not accompanied by a noticeable increase of tranquilizing effect of the amino- 
propionyl derivatives, as in the propyl derivatives of iminodibenzyl and phenothiazine. It is possible that 
this is associated with the depressent effect being expressed minimally in compounds (1)-(III). 

The toxicity of the aminopropionyl derivatives of iminodibenzyl is slightly less than that of the amino- 
propyl derivatives of phenothiazine. 
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Compounds (IV)-(VI) were  not subjected to pharmacologica l  examinat ion because  of poor  solubili ty.  

EXPERIMENTAL SECTION 

N-(fi-Chloropropionyl)iminodibenzyl was obtained upon reaction of 2 g (0.01 mole) of iminodibenzyl 
and 1.3 g (0.01 mole) of the freshly-distilled acid chloride of fi-chloropropionie acid in dry benzene. Yield 
2.37 g (81% of theoret ical) .  Af ter  c rys ta l l i za t ion  f rom ethyl alcohol,  the mp was 105-106~ Found, ~: 
N 5.02, 5.08. C17H16NOCI. Calculated,  %: N 4.93. 

N- ( f l -Bromo-~-me thy lp rop iony l ) iminod ibenzy l  was obtained upon reac t ion  of 7.5 g (0.04 mole) of 
iminodibenzyl and 7.4 g (0.04 mole) of the acid chloride of f i -bromo-o~-methylprepionic  acid [6]. Yield 
11.8 g (89.5 % of theoret ical ) ,  a f t e r  c rys ta l l i za t ion  f rom cyclohexane,  mp 118.5 ~ Found, %: N 3.98, 3.96; 
Br  23.15, 22.94. C18H18NOBr. Calculated,  ~c: N 4.05; Br  23.12. 

N-(f i -Di isopropylaminopropionyl) iminodibenzyl  Hydroehlor ide .  To a solution of 2.85 g (0.01 mole) of 
N-(f i -chloropropionyl) iminodibenzyl  in 70 ml  of anhydrous toluene was added 2.02 g (0.02 mole) of d i i so-  
propylamine .  The reac t ion  mixture  was boiled for  18 h, then the prec ip i ta ted  d i i sopropylamine hydro-  
chloride was f i l tered.  The f i l t ra te  was washed with water ,  dr ied over  magnes ium sulfate,  and evaporated.  
The obtained oil was dissolved in anhydrous e the r  and was t r ea ted  with e ther  sa tu ra ted  with hydrogen chlo-  
r ide.  The sepa ra ted  prec ip i ta te  of the hydrochlor ide sa l t  a f t e r  c rys ta l l i za t ion  f rom isopropanol  has mp 
187-188 ~ Yield 1.7 g (43.7% of theoret ical ) .  Found, ~: C1 9.34, 9.35. C23H32N2OC1. Calculated,  %: C1 9.18. 

Analogously to the synthesis  descr ibed  above were  obtained compounds (I-XV) (see Table 1). 

Compound (XVI) was obtained by the s ame  method upon reac t ion  of 2.85 g (0.01 mole) of N- ( f l - c h lo ro -  
propionyl)iminodibenzy[ and 1.7 g (0.013 mole) of N-hydroxyethylpiperaz ine .  Yield 1.7 g (40% of theoret ica l ) ,  
a f t e r  c rys ta l l iza t ion  f rom methanol ,  mp 238-238.5 ~ Found, %: N 8.12, 8.13; C1 10.01, 10.09 C40H4203N4C12 . 
Calculated,  %- N 8.09; Cl 10.1. 

Compound (XVII). B i s -  f i-(N-propion~yliminodibenzyl)methylamine.  To a solution of 0.85 g (0.003 
mole) of N-  (fi -chloropropionyl) iminodibenzyl  in 15 ml  of anhydrous benzene was added 0.75 g (0.012 mole) 
of methylamine ia 5 ml  of benzene.  The mixture  was mainta ined for  7 days at  room t e m p e r a t u r e ,  then 
boiled for  2 h. The prec ip i ta ted  methylamine  hydroehlor ide  was f i l tered.  The f i l t ra te  was washed with 
water ,  dr ied over  sodium sulfate,  and evapora ted .  The obtained oil was dissolved in anhydrous e the r  and 
t rea ted  with e ther  sa tu ra ted  wit h hydrogen chloride.  The  sepa ra ted  oil a f t e r  two reprec ip i ta t ions  f rom 
anhydrous alcohol with pe t ro leum e the r  c rys ta l l ized .  Yield 0.5 g (55% of theoret ical ) ,  mp 137 ~ (dee.). 
Found, %: C 74.61, 74.40; H 6.50, 6.30; N 7.23, 7.50. C35H3602N3CI. Calculated,  ~: C 74.10; H 6.36; N 7.41. 

F rom a lcohol -pe t ro leum e ther  mo the r  solution upon standing was sepa ra ted  N- ( f l -me thy l aminop ro -  
pionyl)iminodibenzyl hydrochlor ide.  

Compound (XVIII). 5-(Acrylyl) iminodibenzyl  was obtained by the method desc r ibed  above for  obtain-  
ing the aminopropionyl  der iva t ives  of iminodibenzyl f rom 2.85 g (0.01 mole) of N-( f l -ch loroprop ionyl ) imino-  
dibenzyl and 2.67 g (0.025 mole) of N-methylp i r idonimine  [7]. Yield 1.25 g (50% of theoret ical ) ,  a f t e r  
c rys ta l l i za t ion  f rom isopropanol ,  mp 97-98% Found, ~c: N 5.74, 5.90. C17H~6NO. Calculated,  %: N 5.6. 

CONCLUSIONS 

1. The reaction of fl-haloaeyl derivatives of iminodibenzyl with different amines leads to the forma- 
tion of fl-aminoacyl derivatives of iminodibenzyl. 

2. Of the synthesized compounds, N-(fi-methylamino-, p-dimethylamino-, fi-diethylaminopropionyl)- 
and (fl-diethylamino-~-methylpropionyl)iminodibenzyls can be regarded as prospective antidepressants and 
deserve clinical examination. 

I. 

2. 

3o 
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