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Summary  

I n t r a v e n o u s  a d m i n i s t r a t i o n  of i odoace ta t e  (20 mg/kg)  
produces  in  ca t s  a t r a n s i e n t  miosis.  Th i s  is s h o w n  to  be 
a reflex c o n s t r i c t i o n  e l ic i ted b y  a n  e x c i t a t o r y  ac t ion  of 
iodoace ta te  on  t he  re t ina .  

N e w  A m p h e n o n e  A n a l o g s  a s  A d r e n o c o r t i c a l  

I n h i b i t o r s  

The  syn thes i s  of A m p h e n o n e  B [3 ,3-d i (p-aminophenyl ) -  
b u t a n o n e - 2 - d i h y d r o c h l o r i d e ]  b y  ALLEN and  CORWlN 1, 
w i th  s u b s e q u e n t  e luc ida t ion  of i t s  s t r u c t u r e  ~ a n d  bio- 
logical ac t iv i t i e s  a, led t o  a t t e m p t s  to  o b t a i n  a c o m p o u n d  
which  would  r e t a i n  t h e  i n h i b i t o r y  effect  of A m p h e n o n e  B 
on t he  sec re t ion  of a d r e n a l  cor t ica l  ho rmones ,  b u t  lack 
some of i ts  o t h e r  ac t ions .  As a r e su l t  of these  inves t iga-  
t ions,  a n u m b e r  of p inacones  were  syn thes i zed  which  in- 
h ib i t ed  a d r e n a l  f u n c t i o n  b u t  d i f fered  in o t h e r  i m p o r t a n t  
ways  f rom A m p h e n o n e  B. T he  one  m o s t  t h o r o u g h l y  
s tud ied  ha s  b e e n  2 - m e t h y l - l , 2 - b i s - ( 3 - p y r i d y l ) - l - p r o p a -  
none  (Su 4885), w h i c h  is t h e  s u b j e c t  of th i s  repor t .  

T h e  p i n a c o n e  is p r e p a r e d  b y  f i rs t  p e r f o r m i n g  a hi-  
molecu la r  c a t h o d i c  r e d u c t i o n  on  3 -ace ty lpyr id ine  in a 1 N 
p o t a s s i u m  h y d r o x i d e  m e d i u m  a t  a m e r c u r y  c a t h o d e  and  
a reference  p o t e n t i a l  of -- 2-4 vo l t s  vs. S.C.E. T he  isola ted 
pinacol  4 is r e a r r a n g e d  b y  t r e a t m e n t  w i t h  c o n c e n t r a t e d  
su lphur ic  acid to  yield Su 4885, m.p.  50-51 °, t he  s t r u c t u r a l  
fo rmula  of w h i c h  is: 
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Biological Actions 

(A) Dogs . - -Both  t h e  free base  a n d  t he  d i t a r t r a t e  of Su 
4885 were  t e s t e d  for  a d r e n a l - i n h i b i t i n g  a c t i v i t y  b y  ad-  
min i s t r a t ion ,  e i t h e r  i n t r a v e n o u s l y ,  per os or i n t r agas t r i -  
cally, i n to  dogs u n d e r  N e m b u t a l  anes thes i a  in acu te  ex- 
pe r imen t s  of 2 -4  h d u r a t i o n .  I n  each  case a c a n n u l a  was 
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i n se r t ed  in t h e  l u m b o - a d r e n a l  ve in  in a f a sh ion  s imi la r  
to  t h a t  of HOME a n d  NELSON 5. A t  in t e rva l s ,  t h e  en t i r e  
b lood  flow t h r o u g h  t h e  a d r e n a l  ve in  was  co l lec ted  for 
t w o - m i n u t e  per iods  a n d  t h e  17-OH cor t i co id  c o n t e n t  
measu red  b y  a mod i f i ca t ion  of t h e  m e t h o d  of SILBER a n d  
BUSCH e. Us ing  t he  va r ious  rou te s  of a d m i n i s t r a t i o n  in 
19 dogs, doses of 10 to 300 m g / k g  of e i t h e r  t he  free base  or  
d i t a r t r a t e  caused  in e a c h  case  a fal l  in  a d r e n a l  v e i n  
cor t icoids  r a n g i n g  f rom 25% to  n e a r l y  100% be low pre-  
t r e a t m e n t  con t ro l  values.  The  effects  l a s t ed  f rom 1 to  
more  t h a n  4 h. A dose- response  cu rve  ha s  n o t  b e e n  e s t a b -  
l ished b u t  t h e  resu l t s  sugges t  t h a t  i nc reas ing  a m o u n t s  
b o t h  e n h a n c e  a n d  p ro long  t he  ac t i v i t y .  5 m g / k g  i n t r a -  
venous ly  of Su 4885 d i t a r t r a t e  r educed  a d r e n a l  ve in  
cort icoids  in  2 of 3 dogs;  p r e s u m a b l y  t h i s  a p p r o x i m a t e s  
t he  m i n i m a l  effect ive  dose. 

I n  tox ico logy  s tud ies ,  t h e  free base  of Su 4885 was  
g iven  ora l ly  twice  per  d a y  to 2 dogs for  4 weeks in doses  
g radua l ly  increased to 200 mg/kg/day ,  a n d  to  4 dogs for  
one week (200 m g / k g / d a y - - e q u i v a l e n t  to  2.3 t imes  t h i s  
a m o u n t  of Su 4885 d i t a r t r a t e ) .  A d r e n a l  insuf f ic iency  was  
no t  a p p a r e n t  b u t  t he re  was some a t ax i a ,  s a l i v a t i o n  a n d  
depression.  

T e r m i n a l  va lues  for p l a s m a  s o d i u m  a n d  p o t a s s i u m  were 
in n o r m a l  ranges  b u t  in  these  6 t r e a t e d  dogs, t e r m i n a l  
ad rena l  ve in  cor t icoids  t a k e n  2 h a f t e r  t h e  l a s t  dose of 
the  d rug  were reduced  as i nd i ca t ed  in t h e  Tab le .  

An  increase  in ad rena l  we igh t  of a p p r o x i m a t e l y  50°/o.OC - 
cu r r ed  over  con t ro l  values.  Th i s  d i s t i ngu i shes  t h e  effects  
of Su 4885 f rom the  ad reno ly t i c  ac t ion  of t h e  insec t ic ide  
D D D  [2, 2 - b i s ( p a r a - c h l o r o p h e n y l )  - 1, 1 - d i c h l o r o e t h a n e ]  
which  causes  ad rena l  a t r o p h y  in dogs 7 a n d  also sugges ts  
t h a t  t he  c o m p o u n d  ac t s  d i r ec t ly  on  t he  a d r e n a l  r a t h e r  
t h a n  b y  suppress ion  of A C T H  release.  I n  c o n t r a s t  to  
A m p h e n o n e  B and  o t h e r  closely r e l a t ed  c o m p o u n d s ,  
Su 4885 did  no t  reduce  ad rena l  b lood  flow whi le  r educ ing  
cor t icoid  secret ion.  

(B) Rats . - -The  effects  of Su 4885 d i t a r t r a t e  were  
sha rp ly  d i s t ingu i shed  f rom those  of a m p h e n o n e  B b y  t h e  
absence  of some a m p h e n o n e - l i k e  ac t ions  in rats .  In  doses 
of 160 to  320 mg/kg ,  g iven  e i t he r  acu te ly  or  for 5 d a y  
per iods  b y  s t o m a c h  tube ,  i t  d id  n o t  cause  ad rena l ,  
t hy ro id  or  hepa t i c  h y p e r t r o p h y ,  na t r iu re s i s  a f t e r  a h y p o -  
tonic  sal ine load, g r o w t h  inh ib i t i on  or  a n e s t h e t i c  effects.  
I n  equ imola r  doses a m p h e n o n e  B has  all  of these  ac t ions .  
Su 4885 d i t a r t r a t e ,  however ,  increased  t h e  s e n s i t i v i t y  to  
insulin.  2 u n i t s / k g  of r egu la r  insul in ,  g iven  s u b c u t a n e -  
ously  to 7 r a t s  which  h a d  rece ived  300 m g / k g  of Su 4885 
b.i .d, orally,  resu l ted  in convu l s ions  and  in a m e a n  decrease  
of 87% in fas t ing  b lood  sugar .  17 i n s u l i n - t r e a t e d  con t ro l  
an ima l s  showed  a 25% fall  in b lood  sugar ,  a n d  no  con-  
vulsions.  The  m e c h a n i s m  of th i s  effect  is u n d e t e r m i n e d .  

(C) I n  v i t r o . - S u  4885 d i t a r t r a t e  suppressed  t he  o u t p u t  
of S i lbe r -Por t e r  r eac t i ng  s te ro ids  w h e n  app l ied  in vitro 
w i t h  A C T H  to  r a t ,  gu inea  pig, or  dog  a d r e n a l  slices a t  a 
c o n c e n t r a t i o n  of 200 mg/1. U n d e r  s imi la r  c o n d i t i o n s  
A m p h e n o n e  B ac t s  on  the  r a t  b u t  n o t  t he  gu inea  p ig  
adrena ls .  P a p e r  c h r o m a t o g r a m s  of s te ro id  f r ac t ions  in-  
d i ca t ed  t h a t  p r o d u c t i o n  of all  r educ ing  s te ro ids  was  
b locked  b y  Su 4885. A dose- response  c u r v e  for r a t  a d r e n a l s  
showed  t h a t  50% i n h i b i t i o n  was ach i eved  w i t h  app rox i -  
m a t e l y  50 mg/1 (0.095 raM). 
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Normal 4- S. D. with Conf. limits, P = 0.01 . . 
Su 4885 i S. D. with Conf. limits, P = 0,01 . . 

No. 
Dogs 

86 
6 

Hydrocortisone Equivalents 

/~g/ml 1 /~g/2 mid 
I 

3.6 4- 1-8 (4.12 --  3.12) [ 14.0 4- 6.5 (15.81 --  12-15) 
1.1 4- 0-8 (2.37--0)  1 4 - 6 ± 2 - 9  (9.44--0)  

(D) Other Endocrine Ac t ions . -Su  4885 (free base-sub- 
cutaneous)  was no t  proges ta t ional  a t  50 m g / k g / d a y  when  
tes ted according to  the  Clauberg t echn ique  in rabbi ts .  
Ne i the r  did i t  affect  the  weights  of seminal  vesicles, 
testes or  u ter i  in rats  in doses of 30-130 mg /kg  when  
given oral ly or  subcu taneous ly  for 3-5 days.  

J .  J. CHART, H. SHEPPARD, 
M. J. ALLEN, W. L. BtgNCZE, and 
R. GAUNT 

Research Department, C I B A  Pharmaceutical Products 
Inc., Summit  (N. J.),  December 24, 1957. 

Zusammenfassung 

2 - M e t h y l -  I, 2-bis- (3 -pyr idy l ) -  1 -p ropanon  (Su 4885) 
h e m m t  be im H u n d  die Ausscheidung von  17-OH-Steroi -  
den aus den Nebennieren  und h e m m t  in vitro Ahnlich wie 
Amphenon  den A C T H - E f f e k t  auf  Ra t ten- ,  Meerschwein-  
chen-  und Hunde-Nebenn ie ren .  I n  situ bei der  R a t t e  ha t  
es jedoch keine Amphenon-Wirkung ,  yon dem es sich auch 
sonst  unterscheidet .  

S t r e s s  R e s p o n s e  of L e u c o c y t e s  in H y p o t h y r o i d  
Rat s  

The relat ions be tween  adrenal  and thy ro id  glands 
occupy an i m p o r t a n t  place in the  ho rmona l  regulat ions of 
the organism. The great  pa r t  of t hem has the  charac te r  of 
antagonis t ic  influence on var ious  funet ionsL However ,  
t he  in t ima te  re la t ionship  be tween  these two  glands re- 
mains  on the  whole unresolved.  

We  examined  the  influence of thy ro id  on the  regula-  
t ion of nonspecific stress response of leucocytes  in ra ts  by  
means  of compe t i t i ve  inhibi t ion  of thy ro id  funct ion.  I n  
d is t inc t ion  f rom the  ma jo r i t y  of exper iments  using thy-  
ro idec tomy or s t rumigen  feeding, we appl ied low doses of 
dried thyro id  gland in order  to cause hypofunc t ion  of the  
thy ro id  gland.  E a c h  of a group of whi te  rats,  males  (n = 
30), was given a dai ly  dose of 20 mg  dried thyro id  gland 
(Thyreoidin  SPOFA) .  The  mean  weight  of this  group 
(210 g) fell to 180 g af ter  36 days  feeding. The  mor t a l i t y  
was 10%. The  feeding by  thyro id  gland was s topped  on 
the  37th day  and the  rats  were kept  for the  n e x t  7 days  on 
normal  food. Dur ing  this period, the  weight  reached the  
level  of the  control  non- t rea ted  group (n = 30) kep t  on 
normal  diet.  On the  8th day  af ter  the  s topping  of thy ro id  
feeding, 6 of t r ea ted  animals  and 8 of the  control  group 
were kil led and the  thyroid ,  t h y m u s  and spleen were 
examined  histologically.  At  the  same t ime  the  leucocytes  
number  and different ial  coun t  were de termined .  The  
histological  e x a m i n a t i o n  of thy ro id  in the  t rea ted  group 
revea led  the  lowering and occasionnal ly  the  degenera t ion  
of follicular ep i the l ium (Fig. 1 and 2). The  histological  
p ic ture  of the  t h y m u s  and the  spleen were essent ia l ly  the  
same as in the  cont ro l  group.  In  the  per ipheral  blood, no 
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i m p o r t a n t  differences were found in the  to ta l  n u m b e r  of 
leucocytes  (M = 8500), neut rophi ls  (M = 3000), lympho-  
cytes  (M = 5500) and eosinophils  (M = 370). 

Fig. 1.--Thyroid of the control non-stressed rat. × 340. 

The  rest  of the  t r ea ted  and cont ro l  animals  was given 
the  in t r amuscu la r  fo rmaldehyde  in jec t ion  (0.5 ml  4%) 
and the  animals  were killed af ter  3 h (2 + 2), 6 h (2 + 2), 
12 h (2 + 2), 24 h, (8 + 8) and 48 h (8 + 8). The  blood 
leucocytes,  thymus ,  and spleen were examined .  The 
graphs i l lus t ra te  the  changes  of neutrophi ls ,  l ymphocy tes  
and eosinophils.  The  stress devia t ions  of the  mean  va |ues  
are expressed in % of the  m e a n  init ial  va lue  (=  100%) of 
the  non-stressed animals.  The s ta t i s t ica l  significance of 
the  differences in t he  course of the  stress response was 
de te rmined  by T tes t  f rom the  differences of the  absolute  
values.  

Fig. 2.--Thyroid of the non-stressed rat from the group feeded on 
thyroid gland before the beginning of the experiment. Follicular 
epithelium is lowered and occasionally degenerated (--+"). × 840. 

Figure  3 shows the changes of neutrophi ls ,  and Figure  4 
the  changes of lymphocy tes  and  eosinophils  dur ing  the 
stress. The  stressed cont ro l  animals  exh ib i t  the  changes 
typ ica l  for Selye 's  a la rm reaction.  The  group wi th  thyroid  


