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A number  of papers  have appeared  during the l a s t  few y e a r s  in which at tention is d i rec ted  to the high 
biological  act ivi ty  of compounds containing the amidine grouping [1, 2, 3]. The object  of the p re sen t  inves t i -  
gation was to p r e p a r e  a s e r i e s  of compounds of this type (IV-VI) (see Table 1) f r o m  a group of l a c t a m  ace -  
ta l s  (I-III),  and to c o r r e l a t e  the s t r u c t u r e  of these  products  with the i r  pha rmaco log ica l  activity.  

At tempts  to condense the die thylaceta ls  of  the N-methy l  der iva t ives  of bu ty ro - ,  v a l e r o - ,  and eap ro -  
l a c t a m s  [(I), (ID, and (HI), r e spec t ive ly ]  with appropr ia te  a roma t i c  amines  r evea l ed  that  the t e m p e r a t u r e  
r equ i s i t e  for  these  r eac t ions  di f fered f r o m  case  to case ,  i .e . ,  that  the veloci t ies  of the r eac t ions  were  con- 
s ide rab ly  affected not only by the s ize  of the l a e t a m  r ing  in (I)-(HI) but also by the nature  of the R group of 
the amine  r eac t ing  therewith.  The compara t ive  r e a c t i v i t y  of the th ree  l a c t a m  ace ta ls  was de te rmined  by 
subject ing t h e m  to compet i t ive  r eac t ion  with one of the amines ,  viz . ,  with p-n i t roani l ine  (R =p-NO2) , and 
es tabl ishing the propor t ion  of the products ,  (IVa), (Va), and (Via) r e spec t i ve ly ,  so formed.  The r e su l t s  ob-  
tained,  followed by  means  of gas - l i q u i d  ch romatography ,  showed that the compounds were  produced in the 
p ropor t ions  18 : 1 : 8.3, r e spec t ive ly .  This conforms  with the c l a s s i ca l  view of the re la t ionsh ip  between r e -  
act ivi ty  and r ing  s i ze ,  and a g r e e s  well  with the H. C. Brown I - s t r a i n  concept (see Gol 'd farb  and Belen 'ki i  
[4]). It indicates that an o rb i t a l  sp  3 -~sp 2 jump occur s  during the ve loc i ty -de te rmin ing  phase of the reac t ion  
re su l t ing  f r o m  an a l te ra t ion  of configurat ion at the r e c e p t o r  cen te r  and attended by a dec rea se  in unbonded 
in teract ion at that  point. Such a dec rea se  would be more  pronounced in f ive-  and s e v e n - m e m b e r e d  r ings  
than in the hexacycl ie  case .  
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Another compet i t ive - reac t ion  exper iment ,  set  up tMs t ime with a single l ac t am acetal  [viz. (Ilt)] and 
the two amines,  p-anis idine and p-ni t roani l ine (R =p-OCH 3 and p-NO2, respec t ive ly) ,  proved that the r e a c -  
tion occu r r ed  only with the more  s t rongly basic amine. 

The pharmacological  act ivi ty of the eleven compounds p repa red  by means of this reac t ion  (see Table 
1) was compared  with that of the n=3 progeni tor  of the s e r i e s ,  2- iminohexamethyleneimine ("eaprolact i -  
mamidine") (VII), which was obtained by known methods [5]. (The work was c a r r i e d  out in the P h a r m a -  
cology Department  of this Institute.) The hydrochlor ide  of (VII) has adrenomimet ic  p roper t i e s ;  these a re  
manifested in the exper imental  animal by vasoconst r ic t ion ,  a r t e r i a l  p r e s s o r  action, e rec t ion  of the ha i r , and  
contract ion of the nicti tat ing membrane.  While the ganglion-blocking agent, hexonium, is mere ly  able to r e -  
duce the resul t ing  hyper tens  ion and dec rease  the extent of the nictitating membrane  contract ion,  the adren-  
olytic drug, t ropaphen,  annuls the various effects al together .  It would appear  the re fo re  that the adrenomim-  
eric effects  of (VII) a re  produced,  at l eas t  in par t ,  by st imulation of sympathet ic  ganglia and re la ted  s t ruc -  
tu res .  On passing,  however,  to the hydroehlor ides  of (IVc), (Vc), and the five n=3  compounds, (Via, b, c, d, 
and e), the adrenomimet ie  p roper t i e s  of (VII) a re  en t i r e ly  rep laced  by n ieo t in i form effects.  Thus, the hy-  
per tens ion,  r e s p i r a t o r y  st imulation,  and nicti tating membrane  contract ion,  e l ic i ta ted by these  seven com-  
pounds at o rd inary  dose leve ls ,  a re  inhibited by ganglion-blocking agents;  at higher  dose levels ,  however ,  
just  as in the case  of nicotine i tself ,  a two-phase action supervenes ,  and the st imulus effects  init ially p ro -  
duced a re  gradual ly r e v e r s e d  by ganglion blockade and a set  of con t r a ry  manifestations f ina l lypredominates  
Among the five n = 3 compounds, (Via, b, c, d, and e), these  nicot ini form proper t i es  are  most  highly 
pronounced in the case of (VIc) which can el ici t  such effects  in doses of 0.5-2.0 rng kg. Replacement  of its 
p-chloro  group by NO2, to give (Via), r e su l t s  in dec rease  in activity,  while the exchange of p-C1 by p-OMe 
leads to a compound, (VIb), which is inactive for  all p rac t ica l  purposes .  The m-ni t ro  der ivat ive (VId) is,  
in comparat ive  o rde r  of magnitude, l ess  active than its p - i s o m e r  (Via), while the m-f luoro  compound (Vie) 
has half the act ivi ty of the p-cbloro  compound, (VIc). Finally,  as to the effect  of r ing size on nicot in i form 
activity,  the sma l l e r  the r ing (i.e., the fewer the number  of methylene-group members)  the more higMy ac-  
tive is the compound. Thus, among the p-ehlorophenyl  der ivat ives  (i.e., the c cases) the o rde r  of magnitude 
is [(IVc); (n=l)]  > [(Vc); (n=2)] > [(VIc);(n=3)]. 

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

2-Aryl imino-N-methylpolymethylene imines  (IVa), (IVc), (Va), and (vId). These compounds were  ob- 
tained by the method previous ly  descr ibed  [6]. Thei r  hydrochlor ides  were  p repared  by t rea t ing  e thereal  so-  
lutions of the bases  with an ethanolic solution of hydrogen chloride.  Reaction conditions and constants of the 
resul t ing  products  a re  given in Table 1. The two competi t ive reac t ions  were  c a r r i e d  out at r o o m  t e m p e r -  
ature;  in the f i r s t ,  in which the th ree  l ac t am aceta ls ,  (I), (II), and (HI), were  r eac t ed  with p-ni t roani l ine ,  the 
l ae tam acetals  were  used in large  excess :  in the other ,  in which l ac tam acetal  (IID was r eac ted  with the 
amines p-ni t roani l ine and p-anis idine,  the amines were  in la rge  excess .  Controls were  effeeted by means 
of ga s - l i qu id  chromatography using a JGC-810 outfit and a f lame-ionizat ion detector .  The dimensions of 
the column were 60 • 0.3 era, and the s ta t ionary  phase,  1% SE-30 and 1% OV-17, was on chromosorb  W. The 
cur ren t  ra te  of the gel was 50 ml /min  under i so thermic  conditions (190~ The re la t ive  re tent ion  t imes  for 
(IVe), (VC), and (VIc) were  in the proport ions  1 :1 .4 2 :2 .0 2 .  

1. 
2. 
3. 
4. 
5. 
6. 

L I T E R A T U R E  C I T E D  

G. I. Poos ,  French  Patent  No. 1,576,111 (1969). Chem. Abst r . ,  72, No. 132511p (1970)). 
E. Enders  and W. Stendel, South Afr ican Patent ,  6,903,653 (1969). Cher~. Abst r . ,  73, No. 14673r (1970). 
F. M. Hershenson and L. F. Rozek,  J. Med. Chem.,  144, 907 (1971). 
Ya. L. Gol 'dfarb and L. I. Belen'kH, Uspekhi Khim., 2_99, 470 (1960). 
R. E. Benson and T. L. Cairns ,  J. Amer .  Chem. Soc., 7__00, 2115 (1948). 
V. G. Granik and R. G. Glashkov, Zh. Organ. Khim., 7, 1146 (1971). 

736 


