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Subject Experi- Urine Flow Creatinine U/P concentrations 
ment 

C a V c C V Urea Acetaminophen 
C V C V 

U/P concentration ratios 

v/c urea v/c acetaminophen 
v/c creatinine v/c creatinine 

M.B. 1 8.0 0.39 16.8 409.1 8.1 46.2 2.10 12.10 
M.B. 2 10.2 0.70 13.0 212.5 7.7 62.5 0.58 6.85 
J.F. 1 " 8.6 0.43 13.7 203.2 6.7 24.9 1.82 8.73 
J.F. 2 9.7 0.61 12.1 143.2 7.0 18.8 0.82 4.12 
P 1 9.0 1.25 13.0 104.2 9.0 46.3 1.45 8.0 
P 2 11.9 2.56 12.6 83.7 7.6 38.2 1.23 5.20 
F.N. 1 8.7 0.66 14.2 315.8 7.2 69.0 3.02 17.60 
mean b 
99% confidence limits 

0.23 0.23 
0.45 0.72 
0.25 0.32 
0.25 0.42 
0.65 0.69 
0.75 0.64 
0.43 0.26 
0.39 0.44 
0.20-0.78 0.22-0.83 

Abbreviations: a C, control period data derived from the mean of the period immediately before giving vasopressin and in the period 80-120 
rain afterwards when urine flow had returned to within 70% of control, b V, vasopressin period when urinary ereatinine concentration was 
maximal, o Meai1 and confidence limits derived from the lOgl0 distribution. 

The  resu l t s  i n d i c a t e  t h a t  vasopress in  increases  the  
t u b u l a r  r e a b s o r p t i o n  of a c e t a m i n o p h e n  in m a n  a n d  wou!d 
l e a d  to  i t s  s e q u e s t r a t i o n  a t  h i g h  c o n c e n t r a t i o n  in t he  r ena l  
pap i l l a  4. I t  is possible  t h a t  a c e t a m i l l o p h e n  a t  a suff ic ient ly  
h i g h  c o n c e n t r a t i o n  m a y  i tself  h a v e  a d i rec t  toxic  effect  on 
t h e  papi l la .  A l t e r n a t i v e l y  i t  m a y  p l a y  a p a r t  in  t h e  nephro -  
t ox i c i t y  of p h e n a c e t i n  b y  i ts  ab i l i t y  to  p o t e n t i a t e  t he  
ac t ion  of vasopress in  5 a n d  t h e r e b y  t he  t ox i c i t y  of o the r  
m e t a b o l i t e s  of t h i s  drug,  such  as p -phen i t id ine .  

Rdsumd. Nous  avons  compar6  !es c o n c e n t r a t i o n s  U / P  
d ' a c 6 t a m i n o p h ~ n e  e t  de c r6a t in ine  a v a n t  et  apr~s l ' admi -  
n i s t r a t i o n  de vasopress ine/~ l ' h o m m e .  Nous  avons  cons ta t6  

que  l ' h o r m o n e  a u g m e n t e  la r 6abso rp t i on  t u b u l a i r e  
d ' a c6 t aminoph~ne ,  ce qui  p e u t  6tre  i m p o r t a n t  dans  la 
p r o d u c t i o n  de la n @ h r o p a t h i e  du  t y p e  analg6sique.  

M. A. BARRACLOUGH a n d  F. ~ILAM 

Department o/Medicine, St. Thomas' Hospital, 
London SEI  7EH (England), 29 September 1972. 

4 L.W. BLUEMLE and M. GOLDBERG, J .  clin. Invest. Z7, 2507 (1968). 
5 M. L. Nvsvsowlwz and P. H. FORSHAM, Am. J. reed. Sci. 352, 429 

(1966). 

Structure-Activity Relationship of the Cardenolide, with Special Reference to the Substituents  and 
Configurations at C-14 and C-15 

I n  p rev ious  c o m m u n i c a t i o n s ,  we r e p o r t e d :  1. 14- 
Deoxy-14 f lH-uza r igen in  was  a b o u t  one - th i rd  as ac t ive  as 
uzar igenin ,  i n d i c a t i n g  t h a t  t h e  presence  of 14f l -hydroxyl  
g roup  is n o t  i nd i spensab le  for  t h e  pos i t ive  ino t rop ic  
a c t i v i t y  of cardenol ides ,  2. t he  i n t r o d u c t i o n  of an  oxygen  
f u n c t i o n  to  C-15 of d ig i tox igen in  p r o f o u n d l y  affected t he  
ino t rop ic  a c t i v i t y  in  t he  fol lowing order :  d ig i tox igen in  
(I) > 15f l -hydroxyd ig i tox igen in  (II) > 15-oxodigi toxige-  
n in  (III) > 15cr  (IV) t he  las t  be ing  
p rac t i ca l ly  i nac t i ve  1. E x t e n d i n g  these  obse rva t ions ,  six 
d e r i v a t i v e s  of 14-deoxy-14f lH-d ig i tox igen in  (V) and  
14-deoxy-14f l -chloro-digi toxigenin  w i t h  oxygen  func t ions  
a t  C-15 were e x a m i n e d  a n d  compared .  

The  c o m p o u n d s  used in  th i s  e x p e r i m e n t  were digi- 
t o x i g e n i n  (I), 3fl, 15f l -dihydroxy-5f l ,  14fl-card-20 (22)- 
enol ide  (VI)~, 3f l -hydroxy-15-oxo-5fl ,  14fl-card-20 (22)- 
enol ide  (VII)  3, 3/5, 15e-dihydroxy-5/5 ,  14/5-card-20 (22)- 
enol ide  (VII I )  z, 3/5, 15 /5-dihydroxy-14-chloro-5 /5, 14/5- 
card-20 (22)-enolide ( IX) ~, 3/5-hydroxy-15-oxo-14-chloro-  
5/5, 14fl-card-20 (22)-enolide (X)2 and  3/5, 15e - d i hyd r oxy -  
14-chloro-5/5, 14/5-card-20 (22)-enolide (XI) 8. S tock  
so lu t ions  were p r e p a r e d  w i t h  each  c o m p o u n d  dissolved in 
70% e t h a n o l  in  c o n c e n t r a t i o n  of 1 mg/ml .  

The  ino t rop ic  ac t iv i t i es  of these  c o m p o u n d s  were t e s t ed  
w i t h  t he  i so la ted  frog 's  h e a r t  ( S t r a u b ' s  p repa ra t ion ) ,  b y  
t he  same  m e t h o d  used  in t he  p rev ious  pape r s  1,4. The  
S t r a u b ' s  c a n n u l a  c o n t a i n e d  2 ml  of R inge r ' s  solut ion,  t he  

compos i t i on  of which  was :  NaC1 111 m M ,  KC1 2.7 m M ,  
CaC12 1.8 raM,  N a H C O  3 1.2 or 18 m M  a n d  glucose 2.7 m M .  
W h e n  t he  so lu t ion  c o n t a i n e d  1.2 m M  NaHCOs,  i t  was  
ae r a t ed  w i t h  air. W h e n  i t  c o n t a i n e d  18 m M  NaHCOa,  
ae r a t i on  was m a d e  w i t h  95% O2 + 5% CO v The  con t rac -  
t i on  of t he  h e a r t  was  recorded  w i t h  a n  isotonic  lever.  The  
h e a r t  was  f i rs t  m a d e  h y p o d y n a m i c  b y  reduc ing  t he  con- 
c e n t r a t i o n  of ca lc ium to  0.6 m M ,  1/3 of t he  normal ,  a n d  
t h e n  t he  effect  of one of t he  c o m p o u n d s  was t e s t ed  in 
t he  fol lowing way.  

The  s tock  so lu t ions  were d i lu t ed  w i t h  e i the r  dis t i l led 
w a t e r  or w i t h  t he  low Ca R i n g e r  to  desired c o n c e n t r a t i o n s  
before expe r imen t .  S t a r t i n g  f rom a s u b t h r e s h o l d  dose, a 
smal l  a m o u n t  (0.02-0.14 ml) of a d i lu t ed  so lu t ion  was  
added  to t he  c a n n u l a  eve ry  f i f teen  minu tes ,  so t h a t  a 
s tepwise  increase  in  t he  c u m u l a t i v e  c o n c e n t r a t i o n  of t he  
t e s t  c o m p o u n d  was achieved,  u n t i l  t h e  h e a r t  w e n t  in to  
systol ic  con t r ac tu re .  The  way  of increase  in t he  c u m u l a t i v e  

1 T. SHIGEI and S. MINESHITA, Experientia 24, 466 (1968). 
2 M. OKADA, K. KIMURA and Y. SAITO, Chem. Pharm. Bull. Tokyo 

20, 2729 (1972). 
3 y .  SAITO, Y. KANEMASA and  M. OKADA, Chem. P h a r m .  Bull.,  

Tokyo 19, 1461 (1971). 
4 K. TAKEDA, A. SAKUMA and T. SHmEI, Jap. J. Pharmac; 21, 345 

(1971). 
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EXPERIENTIA 29/4 

Structural formulae and relative potencies of 
digitoxigenin (I) and 10 derivatives (II-XI).  

concent ra t ion  was:  10 -n, 3 x 10 -n, 10 -(n-l), 3 x 10 -(n-l), 
10-(n-2). The re la t ive  potencies were obta ined on the  
basis of the  concent ra t ion  of each compound  in which 
systolic cont rac ture  of the  hear t  was brought  about.  As 
discussed elsewhere% this  way  of comparison provides  
reasonable values of re la t ive  potency.  The exper iments  
were carried ou t  a t  room tempera tu re  of 20-26~ 

The results are summar ized  in the  Formulae.  I n  the  
14-deoxy-14flH-series (V-VII I ) ,  the  relat ionship was sim- 
ilar, as a whole, to t h a t  in the  14fl-hydroxy series ( I - IV) ,  
15e-hydroxy  der iva t ive  being inac t ive  again. In  the  
14fl-C1 series ( I X - X I ) ,  however,  the  results were qui te  
unexpected.  15f l -Hydroxy and 15-oxo der iva t ives  were 
bo th  inactive,  while 15~-hydroxy der iva t ive  showed the  
re la t ive  po tency  of 0.1-0.3. 

The  re la t ive  po tency  of 14-deoxy-14flH-digi toxigenin 
was es t imated as (0.04-0.15), about  z/10 of digi toxigenin.  
(The figures are pu t  in brackets,  since the  compound  was 
not  perfect ly  pure.) This  confirms again the  fact  t ha t  
14fl-hydroxyl group is not  indispensable for the  cardio,  
tonic act ivi ty .  The quan t i t a t i ve  relat ionship is, however,  
not  the  same as our earlier observat ion tha t  14-deoxy- 
14 f lH-uzarigenin is about  one th i rd  as ac t ive  as uzarigenin. 
At  present  it  is ve ry  difficult  to draw any  simple conclusion 

regarding the  s t ruc ture -ac t iv i ty  relat ionship at  C-14 and 
C-157. 

Zusammen/assung. Es wurden  die kardiotonischen 
Wirkungen  sechs neuer  Der iva te  von  14-Deoxy-14flH- 
digi toxigenin und 14-Deoxy-14fl-chloro-digi toxigenin auf 
das isolierte Froschherz  untersucht ,  sowie die Beziehungen 
zwischen deren chemischen S t ruk turen  und Wirkungen  
diskutiert .  
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Sodium [o - [ (2 ,6 -d ich loropheny l ) -amino] -pheny l ] -ace ta te  (GP 45 840), A New Non-Steroidal  Anti-  
Inflammatory Agent ~ 

A series of subs t i tu ted  phenylaminophenylace t ic  acids 
was synthet ized  in an a t t e m p t  to develop a non-steroidal  
an t i - in f lammatory  compound  wi th  po ten t  biological 
act ivi ty .  This p rog ramme was based on the  hypothesis  
t ha t  two s t ructura l  featdres are essential  to achieve such 
a pha rmacodynamie  effect:  an acidic funct ion giving a 
p H  of about  6 and two aromat ic  nuclei  whose subst i tu t ion 
inhibi ts  coplanar i ty  z. Of ti le var ious compounds  synthe-  
sized, GI" 45 840, the  sodium salt  of the  [o-[(2,6-Dichloro- 

phenyl) -aminoj-phenyl]  acetic acid p roved  highly  act ive  in 
the  animal  tes t  systems most  re levan t  to the pharma-  
cological character iza t ion  of such therapeut ic  agents. 

As is shown in Figure  1, GP 45 840 displays a potent ,  
dose-dependent ,  an t i - in f l ammatory  effect in the  carra- 
geenin paw-oedema test  3. The compound  a l ready inhibi ts  
the  format ion of oedema when it  is adminis tered  oral ly 
in a dose as low as 1 mg/kg.  Since a reduct ion  of more than  
50% is rare ly  a t ta ined in this assay, the  act ion elicited by  


