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recent data indicating a role of this substance in regulat- 
ing cellular functions, often opposing 3' 5'AMP 10. 

Methods and results. Wistar male rats, fasted for 12 h, 
of the approximated weight of 200 g were used. 

Edema was produced in the left prosterior paw, fol- 
lowing Winter  method, by a subplantar injection of 
100 ng/rat  of PGE 2 and P G F ~  dissolved in 0.1 ml of 
physiological solution. Fluid paw volume was measured 
with a pletismograph before the injection and 30, 60 and 
120 rain after. 

The paw's volume increase after subplantar injection 
of 0.1 ml physiological solution was assumed as a control 
value. 10 mg/kg total  weight of 3 '5 'AMP and 3 '5 'GMP 
was injected i.p. 15 rain before subplantar injection of 
PG. The dose was chosen for its scarse or no effects on 
cardiovascular function, which had been confirmed be- 
forehand. The production of edema in rats paw, following 
a 3' 5'AMP or 3' 5'GMP injection alone, was also control- 
led at the dose of 1 mg in 0.1 cm ~ by subplantar injection. 

Prostaglandins were kindly supplied by Dr. ]PIKE (Up- 
john Kalamzoo, USA) and 3 '5 'AMP and 3 '5 'GMP by 
Dr. TOFANETTI (Boehringer, Mannheim, BRD). Results 
are listed in Tables I and II. 

Discussion. Inhibition of histamine release and en- 
zymatic lysosomal extrusion n, as well as macrophagic 
migration, and leucocyte chemiotactic reaction is known 
to be determined by an increase of intracellular 3' 5'AiVfP 
concentration, following a stimulation of adenylcyclase 
or an inhibition of phosphodiesterases4,1~. On the con- 
trary, an increase of intracellular 3' 5'GMP concentration 
results in opposite effects1~ 

The present observations on rat 's  paw edema from PG 
confirm the opposite effect of these cyclic nucleotides. 
In effect prostaglandins edema development is inhibited 
by 3'5'AMP, whereas 3 '5 'GMP does not interfere with, 
or increase, the edema responsiveness to PG administra- 
tion. The inhibiting effect of 3' 5'AMP is more evident in 

PGF induced edema, the time course of which was not 
modified by 3'5'GMP. Also PGE-induced edema is in- 
hibited by 3'5'AMP, whereas it is slightly increased by 
3' 5'G1VIP pretreatment.  

The respective behaviour of the cyclic nucleotides also 
shows some differences in their primary edema-induced 
activity, since 3 '5 'AMP shows no effect with regard to 
this (and behaving thus as a physiological solution), 
whereas a late, weak edema is induced by 3 '5 'GMP ad- 
ministration. The fact that  a different behaviour is shown 
by cyclic nucleotides by themselves, or when tested on a 
PGE or PGF induced edema, suggests t h a t  a different 
mechanism of action underlies this difference. 

This is the case of rat  liver: the release of enzymes 
from lysosomes fraction is inhibited by fi-stimulating 
drugs or 3 '5 'AMP administration and stimulated by 
3'5 'GMP 18, and the behaviour of protease release by 
human leukocytes 1~ and of smooth muscle 15 contract ion 
mechanisms is similar. 

Other experiments have also shown that  3 '5 'AMP 
pretreatment,  or fi~-stimulating drugs administration 
(which are well known stimulators of adenylate cyclase 
activity) have an inhibiting effect on PGF~- induced  
bronchospasm. 3 '5 'GMP pretreatment  does not modify 
the PGF~- induced  bronchospasm and counteracts the 
manifestation of the bronchodilator effect due to PGE~ 1~. 
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Summary. ~-Hydroxy-~-ethylbutyryl-diethylamide (HOE 17879) influences the hepatic microsomal drug hydroxylating 
enzyme system of mice in a two-phasic way: First  it reduces the overall reaction of drug hydroxylation but not the 
single enzymes whilst in the second period it increases enzyme activities. 

A great number of substances exert a diphasic action 
upon the hepatic microsomal drug-hydroxylating en- 
zyme systems by inhibiting them in the first period of 
action, and increasing their activities in the second period 
of action due to induction of their biosynthesis (see ~-9, 
for instance). This paper describes the diphasic action on 
liver microsomal drug-metabolizing enzymes of the ali- 
phatic amide, H O E  17879 (~-hydroxy-~-ethylbutyryl di- 
ethylamide, I), a substance which possesses little phar- 
macological activity by itself 1~ but influences, in a di- 
phasic manner, the narcosis times of a series of narcotics 
capable of being metabolized in the liver n. Because of 
its relatively simple structure, this substance might well 
be a tool for studying these enzyme inhibition effects 
which lead afterwards to enzyme biosynthesis induction. 
By the authors cited above, only the overall reaction of 

drug hydroxylation has been studied. For us, it seemed 
to be interesting to investigate the behaviour of the 
single components of the microsomal respiratory chain, 

CHa-CH 2 CH~-CH 3 
\ / 

HO-C-CO-N 
/ \ 

CH~-CH 2 CH2-CH 3 

too, e.g. of NADPH dehydrogenase, NADPH:  cyto- 
chrome c oxidoreductase ( 'cytochrome c reductase'), 
N A D P H :  neotetrazolium chloride oxidoreductase ('neo- 
tetrazolium reductase'), and cytochrome P-450, in order 
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to  get  ins ight  into t he  mechan i sm of enzyme  induc t ion  b y  
xenobiot ics .  We included hexoba rb i t a l  s leeping- t ime 
m e a s u r e m e n t s  in to  our s t u d y  because hexoba rb i t a l  
s leeping- t ime is widely  concerned  as an in-vivo indica tor  
of hepa t ic  drug-metabol iz ing  enzyme ac t iv i ty  insofar  as 
prolonged s leeping-t ime reflects enzyme inhibi t ion,  and  
shor tened  s leeping-t ime,  enzyme ac t iva t ion  (by biosyn-  
thes is  induc t ion  ~ - ~ )  a l though  one canno t  exclude the  
poss ibi l i ty  t h a t  H O E  17879, as well as all o ther  sub- 
s tances  act ing on hexobarb i t a l  s leeping- t ime *,s, m a y  
change  o ther  factors  such as bra in  suscept ib i l i ty  and  
body  d is t r ibu t ion  of hexobarb i ta l ,  too. Besides this,  in 
separa te  expe r imen t s  w i th  mice, we measured  D-tubocur-  
arine, and guaiacol glycerol  e the r  (guaifenesin) induced  
muscle  re laxa t ion  t imes,  in order  to  get  two  o the r  in-vivo 
pa rame te r s  for drug  me tabo l i sm as inf luenced by  H O E  
17879. P a r t s  of our f indings have  a l ready  been  repor ted  
in a previous paper  ~s. 

Experimental. The exper imen ta l  animals,  male mice 
(of t he  I M R I  strain),  were d i s t r ibu ted  in 3 groups con- 
s is t ing of 20 animals,  each, and had  free access to  food 
and dr ink ing  water .  The  animals  of group I served  as a 
control ,  those  of groups I I  and  I I I  received the  subs tance  
H O E  17879, dissolved in po lye thy lene  glycol, in a single 
i .p .  dose of 150 mg/kg  b o d y  weight  40 min and  24 h be- 
fore sacrifice; the  contro l  animals  were in jec ted  the  same 
a m o u n t  of the  solvent .  A t  the  t ime  of sacrifice, 10 mice 
of e i ther  group were in jec ted  100 mg/kg  b o d y  weight  
sod ium hexobarb i t a l  for m e a s u r e m e n t  of the  hexoba rb i t a l  
s leeping t ime ;  all o the r  mice of t he  groups were killed b y  
decapi ta t ion .  The livers were r emoved  and frozen quickly 
by  immerg ing  t h e m  in l iquid ni t rogen.  They  were s tored 
at  - 20 ~ unt i l  t h e y  were hand led  fur ther .  

Af te r  thawing,  5 l ivers of each group were homogenized  
separa te ly  in ice-cold isotonic po tas s ium chloride solut ion 
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Table I. Liver enzyme changes under HOE 17879 given 40 min resp. 24 h before 

Control 40 min before 24 h before 

NADPH 2 dehydrogenase 1.22 -4- 0.32 1.17 • 0.14 1.39 4- 0.20 
(units/gliver) (100% 4- 26%) (96% 4- 11%) (114% 4- 16%) 

n .S. n,s .  

Neotetrazoliumreductase 0.302 • 0.037 0.352 4- 0.025 0.410 4- 0.033 
(units/gliver) (100% ~ 12%) (117% 4- 8%) (136% 4- 11%) 

p < 0.05 p < 0.01 

Cytoehrome c reductase 29.0 4- 6.3 30.9 4- 1.8 44.0 4- 2.7 
(units/gliver) (100% 4- 22%) (106% 4- 6%) (152% ~_ 9%) 

n.s. p < 0.01 

Cytochrome P-450 0.061 4- 0.010 0.051 4- 0.030 0.70 • 0.010 
(z] E/gliver) (100% 4- 16%) (84% 4- 49%) (149% 4- 21%) 

n.s. p < 0.01 

N-Demethylase 0.202 i 0.057 0.136 4- 0.021 0.357 4- 0.061 
(units/gliver) (100% 4- 28%) (67% 4- 10%) (177% -t- 30%) 

p < 0.01 p < 0.01 

Nitroanisol-0-demethylase 0.140 4- 0.039 0.0786 4- 0.0169 0.1904 • 0.045 
(units]gliver) (100% 4- 28%) (56% 4- 12%) 136% -t- 32%) 

p < 0.01 p < 0.05 

Anisicester-0-demethylase 0.092 4- 0.0446 0.0424 4- 0.0071 0.180 4- 0.034 
(units/gliver) (100% 4- 49%) (47% 4- 8%) (200% ~2 38%) 

p < 0.05 p < 0.01 

Biphenyl 4-hydrgxylase 2.28 4- 0.23 1.60 4- 0.31 2.75 • 0.23 
(units/gliver) (100% 4- 10%) (70% 4- 14%) (121% 4- 10%) 

p < 0.05 p < 0.05 

The numbers in brackets denote percentage of control. 
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Table II. Drug action time changes under HOE 17879 given 40 lllin resp. 24 h before drug administration 

F.XPERIENTIA 32/3 

Control 40 min before 24 h before 

Hexobarbitalsleepingtime 24.4 • 5.3 67.3 •  7.2 =]-2.5 
(min) (100% :]_ 22%) (280% ~_ 7%) (29% • 10%) 

p < 0,001 p < 0.001 

D-Tuboeurarinerelaxation time 3.02 • 1.20 7.71 ~ 3.37 0.62 ~ 0.49 
(rain) (100% • 39.7%) (255.3% • 111.6%) (20.5% • 16.2%) 

p < 0.01 p < 0.001 

Guaiaeol glyceroletherrelaxation time 38.5 ~ 13.7 86.9 • 13.9 22.7 -4- 3.5 
(min) (100% • 35.6%) (225.7% • 36.1%) (59.0% • 9.1%) 

p < 0.001 # < 0.01 

The numbers in brackets denote percentage of control. 

w i t h  a te f lon  homogen i ze r  of t h e  P o t t e r - E l v e h j e m  t y p e  19. 

F r o m  these  homogena t e s ,  12,000 • g s u p e r n a t a n t s  a n d  
mic rosomes  were p r e p a r e d  b y  cen t r i fuga t ion .  Bes ides  
this ,  f rom the  r e m a i n i n g  5 l ivers  of all  groups,  mic rosome  
spec imens  were p r e p a r e d  b y  t he  ca lc ium chlor ide  precipi-  
t a t i o n  m e t h o d  20, ~1. 

I n  t h e  ca l c ium-prec ip i t a t ed  microsomes,  t h e  ac t iv i t i e s  
of t he  fol lowing enzym es  were assayed :  N A D P H  dehy-  
drogenase ,  n e o t e t r a z o l i u m  reduc tase  fol lowing I)ALLNER 
et  al. 22 a n d  LESTER a n d  SMITH 23, p-n i t roan i so l  O-de- 
m e t h y l a s e  b y  a mod i f i ca t ion  of t h e  p rocedure  of NETTER 
and  SEIDEL ~, a n d  b i p h e n y l  4 -hydroxy lase  fol lowing 
CREAVEN et  al. 25 as modi f ied  b y  BRIDGES (personal  com- 
mun ica t ion ) .  I n  t h e  mic rosomes  p r e p a r e d  b y  u l t r a -  
cen t r i fuga t ion ,  t h e  c y t o c h r o m e  P-450 c o n t e n t  was  mea-  
sured  fol lowing OMUI~A a n d  SATO 26. I n  t h e  12,000 •  
s u p e r n a t a n t s ,  t he  ac t iv i t i es  of t h e  fol lowing enzymes  
were d e t e r m i n e d :  c y t o c h r o m e  c r educ ta se  fol lowing 
CLEVELAND a n d  SMUCKLER 27, a m i n o p y r i n e  N - d e m e t h y l -  
ase fol lowing LEBER et  al. 2s a n d  NASH ~, a n d  anis ic  es ter  
O-deme thy la se  b y  t h e  m e t h o d  of BEYI~L e t  al. (1976, in  
p repa ra t ion ) .  Fo r  t h e  d e t e r m i n a t i o n s  of musc le - re laxa-  
t i on  t imes ,  t h e  mice  wh ich  were t r e a t e d  w i t h  H O E  17879 
in t h e  same  way  as in t he  f i rs t  expe r imen t ,  were in jec ted  
i .v .  D- tubocura r ine  (curar in  Asta)  in  a dose of 0.1 mg/kg ,  
a n d  guaiacol  glycerol  e t h e r  (MY 301 forte)  in  a dose of 
500 mg/kg ,  resp. 

Results and discussion. T he  resul t s  are l i s ted  in t h e  
Tables .  40 ra in  a f t e r  t h e  app l i ca t i on  of H O E  17879, b i -  
p h e n y l  hydroxy lase ,  and  all  t h r e e  d e m e t h y l a s e  ac t iv i t i e s  
are d imin ished .  This  m e a n s  t h a t  d rug  m e t a b o l i s m  is 
i n h i b i t e d  b y  t h i s  s u b s t a n c e  in t e r m  of t he  overa l l  reac t ion .  
B u t  t he  ac t iv i t ies  of t he  single c o m p o n e n t s  of t he  micro-  
somal  r e sp i r a to ry  cha in  are u n c h a n g e d  a t  t h a t  t i m e :  
N A D P H  dehydrogenase ,  c y t o c h r o m e  c reductase ,  a n d  
c y t o c h r o m e  P-450 r e m a i n  cons t an t ,  n e o t e t r a z o l i u m  re- 
duc t a se  a c t i v i t y  be ing  even  s l igh t ly  increased.  These  
resul ts ,  w h i c h  a t  f i rs t  look seem to conf l ic t  w i t h  each  
o the r  insofar  as t he  d rug  h y d r o x y l a t i o n  (and desa lkyla-  
t ion)  is t he  r e su l t  of t h e  coope ra t ion  of t h e  single com- 
p o n e n t s  of t h e  r e s p i r a t o r y  chain ,  can  be  exp la ined  as 
follows: The  molecules  of t he  s u b s t a n c e  H O E  17879 
combine  ill a drug- l ike  m a n n e r  w i t h  t he  d r u g - b i n d i n g  
si tes of t h e  mic rosoma l  end  0xidase,  a t  t h e  c y t o c h r o m e  
P-450 level,  a n d  b y  this ,  s top  t h e  d r u g - b i n d i n g  and  mono-  
o x y g e n a t i o n ;  b u t  t h e y  do n o t  inf luence  e i the r  N A D P H  
d e h y d r o g e n a t i o n  or c y t o c h r o m e  c reduc tase .  The  increase  
of n e o t e t r a z o l i u m  reduc ta se  a c t i v i t y  a t  th i s  t i m e  m a y  be 
due  to  a n  a c c u m u l a t i o n  of r e d u c t i o n  equ iva l en t s  coming  
f rom N A D P H  since t he  ' n o r m a l '  e lec t ron  f low (wha t eve r  
th i s  means)  to  c y t o c h r o m e  P-450 a n d  oxygen  is s topped.  

A t  t he  24 h in te rva l ,  b o t h  t h e  overa l l  r eac t ions  of 
d rug  h y d r o x y l a t i o n ,  a n d  t h e  single c o m p o n e n t s  are  in-  
c reased :  All  e n z y m e  ac t iv i t i e s  (except  N A D P H  de- 
hydrogenase )  and  the  c y t o c h r o m e  P-450 c o n t e n t  are  
h ighe r  t h a n  t he  con t ro l  levels. T h e  on ly  e n z y m e  wh ich  
seems n o t  to  be  i nduced  b y  H O E  17879 is N A D P H  de- 
hydrogenase ,  s ince in mic rosomes  N A D P H  is oxidized 
b y  o t h e r  r eac t ions  besides  d rug  me tabo l i sm,  a n d  there -  
fore no  s ign i f ican t  increase  of N A D P H  ox ida t i on  can  be 
de tec ted .  W e  should  like to  sugges t  t h a t ,  as a consequence  
of t h i s  d rug  h y d r o x y l a t i o n  i m p a i r m e n t ,  b iosyn thes i s  of 
t h e  c o n s t i t u e n t s  of t h e  m i c r o s o m a l  r e s p i r a t o r y  cha in  is 
induced .  

The  b e h a v i o u r  of t he  in -v ivo  p a r a m e t e r s  of d rug  
me tabo l i sm,  n a m e l y  h e x o b a r b i t a l  s l eep ing- t ime  a n d  D- 
tubocura r ine ,  and  guaiacol  glycerol  e the r  r e l a x a t i o n  
t imes,  r u n  para l le l  w i t h  each  o the r :  I n  t he  f i rs t  per iod  of 
ac t ion  of H O E  17879, t h e  d rug  ac t ions  are pro longed,  and  
in t h e  second period,  we no t ice  a n  a b b r e v i a t i o n  of t he  
ac t ions  of t h e  d rugs  as c o m p a r e d  to  con t ro l  an imals .  
H e x o b a r b i t a l  b lood  levels in an ima l s  t r e a t e d  w i t h  H O E  
17879 40 ra in  before,  decrease  more  s lowly t h a n  those  in 
con t ro l  an imals ,  up  to  150 ra in  a f t e r  app l i ca t i on  11, wh ich  
shows t h a t  h e x o b a r b i t a l  m e t a b o l i s m  is impa i r ed  b y  H O E  
17879 in i ts  f i rs t  per iod  of act ion.  

The  t e r m i n a t i o n  of t h e  musc le - re lax ing  ac t ion  of 
D- tubocura r ine  can  be  ascr ibed  to  m e t a b o l i c  d e g r a d a t i o n  
of t h e  d rug  in t h e  l iver,  as sugges ted  b y  BUZELLO et  al. a~ 
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a n d  t h e  same  ha s  been  shown  b y  GIRl 31 for guaiacol  
g lyce ro l  e ther .  Fo r  th i s  s u b s t a n c e  i t  could be  shown  t h a t  
i t  is me tabo l i zed  in t h e  l iver  b y  0 - d e m e t h y l a t i o n  a ,  ~2 a n d  
r ing  h y d r o x y l a t i o n  (v. I{EREKJARTO and  BEYHL 1976, 
in  p r epa ra t i on )  in  i ts  f i rs t  s tep  of me tabo l i sm.  

I t  is un l ike ly  t h a t  t h e  para l le l  b e h a v i o u r  of hexo-  
b a r b i t a l  s leeping- t ime a n d  t u b o c u r a r i n e  a n d  guaiacol  
glycerol  e the r  musc le - re l axa t ion  t imes  is ):o be  ascr ibed  
to  para l le l  suscep t ib i l i ty  changes  of t he  t a r g e t  o rgans  to 
these  t h r ee  drugs  caused b y  H O E  17879 - a l t h o u g h  one 

c a n n o t  rule  ou t  th i s  poss ib i l i ty  def in i t ive ly .  I t  seems 
more  l ikely t h a t  th i s  pa ra l l e l i sm can  be ascr ibed  to  
para l le l  a n d  c o m m o n  changes  in t he  m e t a b o l i s m  of these  
drugs  b r o u g h t  a b o u t  b y  H O E  17879 in the  l iver  micro-  
somal  d rug  h y d r o x y l a t i n g  e n z y m e  sys tem,  n a m e l y  m e t a b -  
ol ism i n h i b i t i o n  ill t h e  f i rs t  ac t ion  period,  a n d  m e t a b -  
ol ism s t i m u l a t i o n  in t he  second.  Thus ,  t he  in -v ivo  mea-  
s u r e m e n t s  of d rug  m e t a b o l i s m  agree  well  w i t h  t he  in- 
v i t ro  m e a s u r e m e n t s  of hepa t i c  d rug  m e t a b o l i z i n g  mixed-  
func t ion  oxidase  ac t iv i t ies .  
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Summary. The  hydroch lo r ides  and  m e t h i od i de s  of 1-methyl -3-  and  4 -ace toxyp ipe r id ine  a n d  the i r  s u l p h o n i u m  ana logues  
are chol inergic  agonis ts .  T h e y  are s u b s t r a t e s  for  ace ty lchol ines te rase .  The  s u l p h o n i u m  c o m p o u n d s  h a v e  a 78(-524)-fold 
h ighe r  a c t i v i t y  t h a n  i ts  n i t rogen  analogues .  

I n  t he  course of our  i nves t iga t ions  of the  s t ruc tu re -  
a c t i v i t y  re la t ionsh ips  of cyclic ace ty lcho l ine  analogues ,  
we s tud ied  t he  ac t ion  of t he  hydroch lo r ides  and  m e t h i -  
odides of 1 -me thy l -3 -ace toxyp ipe r id ine  and  1-methyl -4-  
ace toxyp ipe r id ine  on  musca r in i c  recep tors  2. These  com-  
p o u n d s  (I, I I ,  I V  a n d  V) m a y  ex i s t  in  a n u m b e r  of cha i r  
a n d  b o a t  forms,  in w h i c h  t he  m e t h y l  groups  on  n i t r ogen  
a n d  t he  es ter  s ide -cha in  m a y  be  o r i e n t a t e d  ax ia l ly  or 
equa to r i a l l y  (Figures  1 and  2). 
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H 3C "~/~R ~- H 3 C '4~J~.,,. 
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Fig. 1. Conformation equilibrium of compound V. Compound II 
has the acetoxy-group at C-4. R -- -O-C-CH 8 (chair forms only 
are shown.) O 

H3C 
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C~ 

Fig. 2. Conformation equilibria of compound IV. Compound I has 
the acetoxy-group at C-4. R ~ -O-C-CH 3 (chair forms only are 

II shown.) 0 

P o p u l a t i o n  ana lyses  of t he  s u b s t i t u t e d  p iper id ines  I 
and  I V  a n d  t h e i r  q u a t e r n a r y  a m m o n i u m  sal ts  I I  and  V 
in so lu t ion  h a v e  b e e n  car r ied  ou t  b y  I H - N M R  spect ro-  
scopy3, 4. W i t h  t h e  a m m o n i u m  ions I I  a n d  V, ana lyses  
a s suming  a n  equ i l i b r a t i ng  s y s t e m  be t w een  t he  2 cha i r  
conformers  s h o w n  in F igure  1 h a v e  been  carr ied  out .  The  
poss ib i l i ty  of t h e  presence  of a m e a s u r a b l e  p a r t  of b o a t  
forms ha s  been  ru led  out ,  as s ter ic  effects (or v a n  der  
W a a l s  in te rac t ions )  are too large to  p e r m i t  s t ab i l i za t ion  
of b o a t  fo rms  of t h e  s u b s t i t u t e d  a m m o n i u m  ions. I n  t he  

case of t he  t e r t i a r y  amines  I a n d  IV, however ,  4 con-  
fo rmers  should  be  t a k e n  in to  a c c o u n t  because  of t he  
presence  of n i t r o g e n  p y r a m i d a l  invers ion ,  even  if t he  
s t ab le  c o n f o r m a t i o n s  are cha i r  forms.  The  p o p u l a t i o n  
ana lyses  in so lu t ion  show t h a t  t h e  m e t h y l  g roup  on  
n i t r ogen  of c o m p o u n d s  I a n d  I V  is o r i e n t a t e d  e q n a t o r i a l l y  
(as a resu l t  of a h i g h  p y r a m i d a l  i nve r s ion  ra t e  and  rela-  
t i v e l y  large free energies for t h e  m e t h y l  g roup  on n i t rogen  
in t h e  axia l  conformat ion) .  The  popu la t ions  of t he  con-  
formers  of c o m p o u n d s  I a n d I I  w i t h  t he  equa to r i a l l y  or 
ax ia l ly  es ter  s ide-chain  are  31:69}/o r e spec t ive ly  5 7 : 4 3 % ,  
the  va lues  for c o m p o u n d s  I V  a n d  V are 3 4 : 6 6 %  respec- 
t i ve ly  58 : 42%.  

As a resu l t  of t he  n i t r ogen  p y r a m i d a l  invers ion  and  of 
t he  cha i r / cha i r - inve r s ion  of t he  p ipe r id ine  r ing  sys tem,  
the  i nd iv idua l  conformers  s h o w n  in F igures  1 and  2 can-  
n o t  be isolated.  Therefore ,  t h e  ques t ion  r ema ins :  W h a t  
is t h e  ac tua l  ac t ive  c o n f o r m a t i o n  of t he  p ipe r id ine  
de r iva t ives  a t  t he  musca r in i c  recep tor  ? I t  is no t  neces- 
sar i ly  a n y  cor re la t ion  be tween  t h e  energe t ica l ly  pre-  
ferred c o n f o r m a t i o n  in so lu t ion  a n d  t he  ac t ive  conforma-  
t ion  a t  t he  receptor .  P r e l i m i n a r y  pha rmaco log ica l  in- 
ve s t i ga t i ons  w i t h  c o m p o u n d  I V  and  3 -ace toxyqu inu -  
cl idine show t h a t  a b o a t  fo rm appea r s  to  be  respons ib le  
for t h e  r eac t ion  of I V  w i t h  t h e  musca r in ic  r ecep to r  in  
wh ich  t he  m e t h y l  group on  n i t r ogen  is ax ia l  ~ (Figure 3). 

.fiN3 

R 
Fig. 3. The active conformation of 1-methyl-3-acetoxypiperidine at 
the muscarinie receptor 5. R = -O-C-CH~. 
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