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p H  falls to 1). Fur the rmore ,  the  capac i ty  of the  p roduc t s  
of the  p ro to t rop ic  reac t ion  to add ha logeno-compounds  
to the  double  bond  7 m a y  explain  the  rapid  decrease in the  
opt ical  densi ty .  Owing to the  high s tab i l i ty  of bi l irubin 
in chloroform, we did no t  examine  th is  reac t ion  wi thou t  
i r radia t ion.  This s tab i l i ty  could be expla ined by  the  
presence of hydrogen  bridges in the  pyrrolic  ring. 

Conclusions. The resul ts  p resen ted  seem to indicate  
t h a t  a f i rs t  order  i eac t ion  of a p ro to t rop ic  na tu re  can 

occur in the  t r an s fo rma t i o n  of bil irubin. However ,  it  is 
also clear t h a t  in t ramolecular  hydrogen  bonds  p lay  an 
i m p o r t a n t  role in the  s tab i l i ty  of th is  p igment .  

Riassunto.  Gli autor i  hanno  s tud ia to  l 'azione della luce 
sulla stabilit& della bi l i rubina in soluzione alcalina e in 
soluzione cloroformica. Viene proposto ,  in via generale, un 
meccanismo del pr imo ordine per  la t r as fo rmaz ione  della 
b i l i rubina  in p igment i  verdinoidi ,  s is  per  le soluzioni irra- 
diate,  s is  per quelle conserva te  al buio. 
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Fig. 3. Changes in relative optical density, at 450 nm, of irradiated 
solutions of bilirubin, plotted as a function of time measured in rain. 
- -  = alkaline solution with EDTA (traces). - . . . .  alkaline 
solution (5 g/dmZ). - . . . .  alkaline solution with Zn(Ac)2 (traces). 

. . . . . . . .  chloroform solution. 
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Structure Activity Relationships of some 
Centrally Active Dialkyl Substituted Propanediol 

Sulfites 

During  pre l iminary  tox ic i ty  s tudies  in male albino mice 
(Swiss Webs te r )  of several  dialkyl  p ropanedio l  cyclic 
esters  of sulfurous acid synthes ized  by  one of us (E.R.B.) 
in 1957, it  was no ted  t h a t  s l ight  changes  in the  leng th  of 
the  alkyl chain (Table) b rough t  abou t  opposing effects 
on the  cent ra l  nervous  sys tem.  A s tudy  of the  da t a  sug- 
gests t h a t  Compounds  I (dimethyl) ,  IV (diethyl) and XI  
were qui te  p o t e n t  convulsants .  In  addi t ion,  Compounds  II  
(methyl ,  propyl)  and V (ethyl, propyl)  were less po t en t  
bu t  still  effect ive centra l  nervous  sys t em s t imulants .  Con- 
versely,  Com pound  VI (ethyl, n-butyl)  was found to  be a 
mode ra t e ly  p o t e n t  cent ra l  nervous  sys tem depressant .  The 
ac t iv i ty  was essent ia l ly  lost when  the  subs t i tu t ion  was 
d i -n-bu ty l  (Compound IX) or me thyI -hexy l  (Compound 
III) .  

The ab i l i ty  of these compounds  (10 mice/dose),  when  
admin i s t e red  int ragast r ical ly ,  to a l ter  hexoba rb i t a l  sleep 
t imes  1 was no t  cons is tent  (Table). Generally,  the  s t imulan t  
t ype  compounds  p roduced  a decrease in the  dura t ion  of 
sleep (antagonism) at  low doses and a l eng then ing  (en- 
hancement )  or no effect  a t  the  uppe r  dose tes ted .  This 
t ype  of response  has no t  been an unusual  f inding in our 
l abora to ry  for the  cent ra l  nervous  sys t em s t imu lan t  type  
of compound .  However ,  t he  absence of an enhanced  effect  
by  the  dep res san t  t ype  compound  (VI) was unexpec ted .  

An tagon i s t s  to centra l  nervous  sys t em depressan ts  such 
as the  ba rb i tu ra t e s  migh t  have  the rapeu t i c  use. Thus, 

Compound  IV was t e s t ed  for its abi l i ty  to reverse pento-  
barb i ta l  anes thes ia  in the  dog 2. Four  dogs were tes ted  and 
the  p r e d o m i n a n t  effects seen were shaking,  t r embl ing  and 
jerks progressing to c lonic- type convulsions.  Two of these 
dogs t r ied unsuccessful ly to get  to the i r  feet. The p a t t e rn  
observed resembled t h a t  observed in our laborator ies  for 
pen ty lene te t razo l  2,3. 

The depressan t  c o m p o u n d  (VI) was tes ted  for its ant i-  
convu l san t  effects in mice 4. At  relat ive h igh  doses i t  was 
effective against  pen ty lene te t r azo le  seizures (0.8 g/kg) 
and  electrically induced  seizures (1.6 g/kg). The o ther  
possible depressan t  compounds  were ineffect ive a t  0.8 
g/kg by  ei ther  test .  

Several  of the  compounds  (VI, V I I I ,  IX)  were evalu- 
a ted  for possible analget ic  and an t ipyre t i c  ac t iv i ty  5 
w i thou t  success. In  rout ine  cardiovascular  s tudies  6 in the  
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Table I. Central nervous system effects in mice 

]~XPERIENTIA XXII/1 

R I ~ c ~ C H 2 - - O ~ s o  

R2 / ~CH2--O / 

Corn- R 1 R 2 LDso CDso HDso Sleep time 
pound 

Route ing/kg Route mg/kg Route mg/kg Dose Ratio 
mg/kg i.g. drug/control 

I CH 3 CH a i.p. 9.3 (8.8-9.9) i.p. < 10 10 0.63 

II CH 3 C3H v i.g. 140 (100-196) i.g. 47.0 (31.1-70.8) 25 0.67 
i.p. 52.0 (34.2-79.0) 50 1.17 

III  CH 3 C6Hla i.p. ~ 2000 i.p. > 2000 100 1.00 
200 1.55 

IV C2H ~ C~Ha i.p. 30.5 (27.0 35.0) i.p. 7.3 (5.8-9.1) 25 0.61 
50 1.55 

V C2H ~ C~H 7 i.g. 310 (244 394) i.p. 45 (27.1-74.7) 20 1.81 
50 0.90 

100 0.67 

VI C2H 5 C~H 9 i.p. 880 (746 1038) i.p. 265 (221-318) 200 1.06 
i.g. ~ 1600 400 1.50 

VII C2H 5 C6H 5 i.p. ~ 1100 

VIII  Cell 5 C~Hla i.p. ~ 1600 50 0.97 
i.g. ~ 1600 100 2.53 

200 1.65 

IX C4H 9 Call 9 i.p. ~ 1500 i.p. ~ 1500 50 1.19 
100 1.95 
200 2.65 

X CH2OH CH2OH i.p. ~ 1000 200 0.66 

/ O C H 2 - ,  
XI OS i.g. 15.2 (12.5-18.5) i.g. 12.9 (10.3 16.1) 1 1.28 

~ O C H 2 /  4 0.72 

i.p. ~ 500 

All tests performed 1 h after drug administration; i.p. = intraperitoneal administration; i.g. = oral administration; LDa0 = lethal dose for 
50% mice (95% confidence limits); CD~0 = convulsant dose for 50% mice; HDs0 -- hypnotic dose for 50% nfice. 

p e n t o b a r b i t a l i z e d  dog ,  a l l  c o m p o u n d s  were  f o u n d  to  p r o -  
d u c e  t r a n s i e n t  s l i g h t  v a s o d e p r e s s i o n  w h i c h  w a s  u n a l t e r e d  
b y  a t r o p i n e .  

Rdsumd. U n e  6 t u d e  de  2 - 2 - d i a l k y l - l - 3 - p r o p a n e d i o l  
e s t e r s  c y c l i q u e  d ' a c i d e  s u l f u r e u x  c o n s t a t a i t  d e s  f i l i a t i ons  
s t r u c t u r e  a c t i v i t 6  t r 6 s  i n t e r e s s a n t e s .  A v e c  u n  p e t i t  r a l o n -  
g a n t  de  la  c h a i n e  a l k y l  il e s t  c h a n g 6  d ' u n  s t i m u l a n t  s y s -  
t 6 m e  n e r v e u x  c e n t r a l  ( d i m e t h y l ,  d i e t h y l ,  e t  le p e n t a -  

e r y t h r i t o l  d i su l f i t e )  h u n  d 6 p r e s s a n t  s y s t ~ m e  n e r v e u x  
c e n t r a l  f o r t  m o d 6 r 6 m e n t .  
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Molecular  Weight  of Bovine  Growth  H o r m o n e  

T h e  m o l e c u l a r  w e i g h t  of  b o v i n e  g r o w t h  h o r m o n e  h a s  
b e e n  m e a s u r e d  b y  s e v e r a l  w o r k e r s 1 - %  

T h e  r e s u l t s  o b t a i n e d  a t  p H  a r o u n d  9 w i t h  d i f f e r e n t  
b u f f e r  s o l u t i o n s ,  v a r y  b e t w e e n  39 ,300  a n d  45,000; a t  
p H  7.4 u s i n g  a S e p h a d e x  gel  f i l t r a t i o n  p r o c e d u r e ,  AN-  
DREWS a n d  FOLLI~y 6 f o u n d  a m o l e c u l a r  w e i g h t  of  20 ,000 
w i t h  a p r e p a r a t i o n  o b t a i n e d  f r o m  t h e  N a t i o n a l  I n s t i t u t e s  
o f  H e a l t h .  LI  a n d  PEDERSEN 5 h a v e  c a r e f u l l y  s t u d i e d  t h e  
s e d i m e n t a t i o n  b e h a v i o u r  of  t h e  h o r m o n e  p r e p a r e d  b y  
LI ,  EVANS, a n d  SIMPSON1,7 u n d e r  v a r i o u s  c o n d i t i o n s :  a t  
p H  9.93 t h e  r e s u l t s  s u g g e s t e d  t h e  p r e s e n c e  o f  m o n o m e r i c  
a n d  d i m e r i c  f o r m s  o f  t h e  h o r m o n e  in  s o l u t i o n ,  w h e r e a s  
a t  p H  2.32 a n d  11.50 i t  b e h a v e d  l ike a m o n o m e r i c  p r o t e i n .  

T h e  m o l e c u l a r  w e i g h t  a t  t h e s e  t w o  e x t r e m e  p H s  d i f f e r e d  
r a d i c a l l y :  50 ,000 w a s  f o u n d  a t  p H  2.32 a n d  29 ,000  a t  
p H  11.50.  
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