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molecular  in tegr i ty  of this  f i l t ra t ion membrane  and be 
responsible for the  increased pe rmeab i l i t y  of the  glomer-  
ular capi l la ry  to protein.  The quan t i t a t i ve  differences in 
M U P p g  excret ion in different  groups is diff icult  to 
expla in  bu t  m a y  reflect  increased loss of g lycoprote in  c o m -  
ponents  in the  urine in nephrot ic  rats. I t  is also possible 
t h a t  the  increased quant i t ies  of M U P p g  resul t  f rom errors 
in the  quan t i t a t i on  of M U P p g  excret ion by  the  techniques  
used since M U P p g  m a y  be lost in the  isolat ion procedure  
described. 

Since the  nephrosis  in rats  produced aminonucleoside  
of puromycin  bears a s t r iking clinical, morphologic  and 
immunohis to logica l  resemblance to l ipoid nephrosis  in the  
h u m a n  the  mechan i sm of p roduc t ion  of disease by  this  
drug m a y  have  s t r iking pa thogenic  and therapeut ic  
appl ica t ion 19. 

Rdsumd. La n6phrose produi te  exp6r imen ta lement  chez 
le ra t  pa r  l 'amino-nncl6oside,  qui  est analogue s la n6- 
phrose lipo~dique chez l 'homme,  est associ6e 5. des chan- 
gements  de la composi t ion  des glucides d 'une  gluco- 
proteine non collag~ne ex t ra i te  des urines de rats  ayan t  de 
la prot6inurie.  La  composi t ion des acides amin6s n ' a  pas 
chang& I1 se peu t  que ce t te  glucoprot6ine soit  le r6sul tat  

d 'a l t6ra t ions  dans la membrane  basale glom6rulaire,  
al t6rat ions qui  am~nent  la prot6inurie  et  peuven t  6tre 
impor tan tes  dans la pathog6n~se de la n@hrose  lipo~dique 
chez l 'homme.  
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7-Aminoheptanoic  Acid Derivatives as Potential  

Short  chain amino-acids,  such as glycine or 4-amino- 
bu tyr ic  acid 1, 3, are general ly apprec ia ted  as media tors  in 
nervous  cent ra l  inh ib i to ry  systems. Long chain amino-  
acids such as 6-aminohexanoic  6,* and 8-amino-octanoic  
acids 5-1~ are eva lua ted  as possible s t imulan t  substances 
act ing upon the  centra l  nervous  sys tem;  consequent ly  it  
seemed i m p o r t a n t  to s tudy  sys temat ica l ly  a large number  
of a l iphat ic  co-amino-acids derivat ives .  As par t  of this 
program, we have  synthe t ized  a large number  of l inear  c0- 
-aminoalcanoic  acids N-subs t i tu ted  wi th  a t r icycl ic  
nucleus, p revious ly  known for its af f in i ty  towards  central  
nervous  sys tem structures.  This  choice led us to synthet ize  
four i m p o r t a n t  series of compounds  hav ing  the  following 
4 general  formulas:  

Neuropharmacological  Agents.  I 

in micel~; g) tai l-cl ip tes t  for analgesia;  h) ho t  plate 
t echnique  in N M R I  mice 15; i) ant i tuss ive  ac t iv i ty  using a 
citric acid spray in the  guinea-pig16; j) cardio-vascular  
effects were de termined  in the  nembuta l  anesthet ized dog : 
blood pressure, hear t  rate,  cardiac output ,  respi ra tory  
f requency and in teract ions  wi th  vaso-ac t ive  media tors  
af ter  i.v. inject ions of compounds ;  k) E E G  studies were 
realized in chronical ly  implan ted  rabbi ts  and rats  (CD); 
1) in v i t ro  tests  including ileum, vas  deferens, seminal  
vesicle and uterus. 

Results. In  the  series I and wi th  n increasing, there  
appeared suddenly  wi th  n ~ 6 a moto r  s t imulan t  effect 
af ter  i.p. or oral adminis t ra t ions  to  mice. This  ac t iv i ty  
slowly decreased for n ~ 10. 
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Pharmacological screening methods, a) mice motor  
ac t iv i ty  dur ing 2 h using an ac topho tome te r  A P E L A B  11; 
b) group tox ic i ty  in CD micel~;  c) hype r the rmia  in L E  
rats  and rabbi ts ;  d) anorect ic  po tency  in the  SD ra t  18; e) 
antagonis t ic  effect against  reserpine or ba rb i tu ra te  
depression or f) against  reserpine-ethanol  induced sleep 
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The most  act ive  compound of the  series was N (dibenzo 
(a, d) cycloheptadien 5 yl)-7 aminoheptanoic  acid hydro-  
chloride (S 1694). Af te r  25 mg/kg  p.o., a 174% increase 
appeared in motor  ac t iv i ty  above controls in method  a). 
S 1694 at  5 mg/kg  i.p. in the  ra t  induced a cort ical  ac t iva-  
t ion l inked to an h ippocampal  hypersynchroniza t ing  
effect of long durat ion.  Moreover,  S 1694 could antagonize 
the  depressive s ta te  and hypo the rmia  in reserpinized mice : 
motor  s t imula t ion  appeared again in this tes t  af ter  5 mg/kg  
i.p. Barb i tu ra te  sleep was equal ly  shortened after  the  i.v. 
adminis t ra t ion  of the  same dose. 

S 1694 did not  induce the  so-called group tox ic i ty  
phenomenon  in mice (LD 50 = 405 mg/kg  p.o. (496 --331) 
in aggregated fnice; LD 50 = 520 mg/kg  p.o. (593--463) 
in isolated mice). H y p e r t h e r m i a  did not  a p p e a r i n  the  ra t  
up to 40 mg/kg  s.c. A slight the rmal  react ion (/1 t = + 
1.05~ appeared in the  rabbi t  af ter  30 mg/kg  i.v. There 
was no decrease of food in take  in t h e  ra t  up to 40 mg/kg  
p.o., and no analgesia up to 50 mg/kg  p.o. in mice. After  
the  i.v. infusion of 10 mg/kg,  the  hemodynamic  parameters  
were not  modif ied in ti le dog (method j). There were no 
changes in pressive responses to epinephrine or norepine- 
phrine. Thus it  could be concluded f rom these results t ha t  
compounds  of this series I could act  on the  central  nervous 
sys tem as new st imulants .  

As in the  series I, compounds  of the  series I I  were first  
tested as motor  s t imulants  in rodents,  bu t  an analgesic 
ac t iv i ty  appeared in methods  g) and b). The ac t iv i ty  ra t io  
of the  most  ac t ive  compound  of this series (sodium 
N(8-chlorodibenzo (c, f) l,~ thiazepin-5-yl)-7 amino- 
hep tanoa te  (S 1574) compared  to I>propoxyphene  in the  
ta i l  clip tes t  (method g) af ter  s.c. adminis t ra t ion  was 0.77 ; 
on the  ho t  p la te  test ,  the  ra t io  was 1.3, oral ly (method h). 
Compared  to codeine phospha te  in the  ant i tuss ive  assay i), 
the  re la t ive  po tency  of the  compound  was 5.2 (s.c.). The 
analgesic ac t iv i ty  seemed to be centra l ly  mediated,  
main ly  because of behavioura l  modif icat ions appearing 
wi th  higher  dosages and also E E G  changes (cortical 
arousal  followed by a slow elect rocor t ica l -ac t iv i ty  in the 
rat). The  posi t ion of the  X subs t i tuan t  seemed to be 
cri t ical  in the  series II ,  since any  change in o ther  posi t ion 
near  ent i re ly  suppressed the  pharmacologica l  activit ies.  

In  the  series I I I ,  wi th  X = C1, Y = H and n --  6, a 
pharmacologica l  ac t iv i ty  appeared,  main ly  of a motor  
s t imulan t  na ture  in mice and rats.  The  most  impor t an t  
compound  was N (3-chlorodibenzo (b, e) thiepin-11 y l )  
7 aminoheptanoic  acid hydrochlor ide  (S 2017). The  motor  
s t imulan t  effect of this compound  s tudied in me thod  a) 
was pra t ica l ly  equal  to the  s t imulan t  effect of S 1694. 
Compound S 2017 had no analgesic po tency  in methods  g) 
and h) for doses up to 50 mg/kg  p.o. 

Compounds of series IV, main ly  wi th  X = CF a or C1, 
showed a depressive po tency  on spontaneous motor  reac- 
t ions in mice and rats. Moreover  i t  appeared an E E G  
arousal  in cort ical  der ivat ions  in the  rat, following the  oral 
adminis t ra t ion  of 25 mg/kg  of the  most  representa t ive  
compound  of this  series: N-(8- t r i f luoromethyldibenzo 
(b, e)1-4 thiazepin 11 yl)-7 aminoheptanoic  acid (S 2976). 
Ttlis first  phase of ac t iv i ty  was followed by  a depressive 
pat tern ,  wi th  slow and high vol tage  cort ical  waves. There  
appeared a t  this m o m e n t  a sl ight decrease in body 
t empera tu re  wi th  me thod  c) in rats. A myore lax ing  effect 
was present  wi th  higher  doses (100 mg/kg  p.o.) bu t  no 
hypnot ic  effect was noted in rats.  The  compound,  accord- 
ing to me thod  f), could antagonize  the  reserpine-ethanol  
induced sleep in mice (60% decrease in sleeping t ime  was 
observed after  t h e  adminis t ra t ion  of 5 mg/kg  i.p.). I n  the  
anesthet ized dog, pressive responses to epinephrine or 
norepinephrine were reduced af ter  5 mg/kg  i.v. Compounds 
of the  series IV were considered as new sedat ives agents. 

They  could slowly depress the  explora tory  behaviour  in 
rats  and mice, and also the  muscular  tone and reflexes. 
The  compounds  could no t  d i rec t ly  induce sleep or cata-  
tonia  on the  one hand, bu t  t hey  could on the  o ther  hand  
antagonize  the  reserpine-ethanol  induced sleep. F ina l ly  
the  compounds  could act  on CNS in a biphasic  manner :  a 
short  s t imula t ing  phase fol lowed by  a depressive one. 

The  most  act ive  compounds  of each series were tes ted  
on isolated organs in v i t ro  (method 1). Compounds  of all 
series had no ant icholinergic potency.  Compounds  of the  
series IV had a slight adrenolyt ic  potency.  A slight anti-  
serotonin ac t iv i ty  was found wi th  the  most  po ten t  com- 
pounds of the  four series. 

As a rule, in the  4 series, the  t e rmina l  COOH could be 
replaced by  a COOR group or a CH20H group. Their  
pharmacologica l  effects were qua l i t a t ive ly  and quant i ta -  
t ive ly  preserved.  The subst i tu t ion  of the  COOH group by  
a me thy l  group to ta l ly  inhibi ted the  activit ies.  As a rule 
N methy la t ion  suppressed also the  activit ies.  

Final ly  the  ramif ica t ion  of the  amino acid chain was 
studied wi th  n = 6 

7 6 5 4 3 9 

R-NH-CH2-CI-I~-CH~-CHg-CH~-CHe-C00H 

In  the  series I the  subs t i tu t ion  by  1 or 2 me thy l  groups 
in posi t ion 4 and 5 suppressed the  moto r  s t imula t ing  
proper ty .  The  subst i tu t ion  by  one me thy l  group in posi- 
t ions 2, 3, 6 or 7 main ta ined  this act ivi ty .  In  the  series II ,  
wha teve r  the  posi t ion of the  me thy l  subst i tuant ,  the  
analgesic ac t iv i ty  was always mainta ined.  

Discussion. The amino acid der iva t ives  described have  
neuropharmacological  propert ies  of a wide scale; fur ther-  
more their  act ivi t ies  on the  au tonomic  nervous  system 
seem to be weak. The  der iva t ives  bear ing a polar  acidic 
funct ion pass th rough  gastro- intest inal  and blood-brain 
barriers. The  main  feature  of all  the  s t ructures  is the  
presence of an al iphat ic  amino acid chain, which is s t r ic t ly  
necessary in most  of the  series for obta in ing the  acti-  
vities.  Various tr icyclic nuclei  seem to different ia te  neuro- 
pharmacologica l  propert ies  of the  compounds  to a certain 
extent .  

Some quest ions m a y  arise f rom these neuropharmacol -  
ogical f indings : considering dif ferent  k inds  of pharmacol-  
ogical potencies, is there  a real  pharmacologica l  un i ty  in 
these co-aminoacid der iva t ive  ? Are compounds  inter-  
ferring direct ly  of indirect ly  wi th  known neuro t ransmi t -  
ter  systems, or are t hey  acting on inhibi tory  amino acid 
systems recognized by  m a n y  authors  ? I n  this case, 
compounds  would  appear  as original neuropharmacolo-  
gical agents. Studies are now in progress in order to eluci- 
date  these problems.  More chemical  and neuropharmacot-  
ogical da ta  will  be publ ished later. 

Rdsumd. De nombreux  d@riv6s d'~o-amino-acides alipha- 
t iques  out  6t@ synth@tis6s. Lorsque  le N subs t i tuan t  est un 
noyau t r icycl ique et la chaine a l iphat ique  cont ient  au 
moins 6 chainons, on obt ien t  des compos6s neuropharma-  
cologiques. Le  m a x i m u m  d 'ac t iv i t6  est a t t e in t  pour  les 
d@riv6s d 'ac ide  amino-7-heptanoique.  
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