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S P E C I A L I A  

Les  a u t e u r s  so n t  seuls  r e sponsab le s  des op in ions  exp r im6e s  d a n s  ces b r~ves  c o m m u n i c a t i o n s .  - F i i r  die K u r z m i t t e i l u n g e n  
ist  aussch l i ess l i ch  der  A u t o r  v e r a n t w o r t l i c h .  - Pe r  le b rev i  c onmnic a z ion i  6 r e sponsab i l e  solo l ' au to re .  - The  ed i tors  
do no t  hold  t h e m s e l v e s  respons ib le  for the  op in ions  expressed  in the  a u t h o r s '  br ief  repor ts .  - OTBeTcTBeHH0CTb aa  

KOpOTKHe C006ttleHU~ rIec~r HCKJnoqnTeJIbHO aBTop. -- E l  r e sponsab le  de los i n f o r m e s  reducidos ,  e s t s  el au tor .  

O n  t h e  S t a b i l i t y  o f  B i l i r u b i n  ~ 

W h e n  b i l i rubin  is t r e a t ed  w i t h  s o d i u m  etoxide ,  ver-  
d inoid  p i g m e n t s  are p roduced .  These  p i g m e n t s  are the  
u s ua l  p r o d u c t s  of t he  ox ida t i on  of b i l i rub in  and  are also 
found  in so lu t ions  of b i l i rub in  a f te r  long exposu re  to 
visible l ight .  A m e c h a n i s m  proposed  for th i s  t r a n s f o r m a -  
t ion,  in t h e  absence  of ox id iz ing  agen ts ,  is a sh i f t  of 
e lec t rons  f rom one v iny l  g roup  to the  cen t ra l  br idge  2,a. 

T h e  a i m  of th i s  resea rch  was  to s t u d y  t h e  b e h a v i o u r  of 
a lka l ine  so lu t ions  of b i l i rubin  al lowed to s t a n d  for v a r y i n g  
per iods  of t ime ,  w i t h  or w i t h o u t  zinc ace t a t e  or com- 
p lex ing  ag en t s  s u c h  as e t h y l e n e d i a m i n e  t e t r aace t i c  acid 
(EDTA) ,  in order  to ver i fy  w h e t h e r  in t h i s  case also t he  
reac t ion  is of p ro to t rop ic  na tureS .  Since u n d e r  these  con- 
d i t ions  b i l i rubin  (a) h a s  no t  been  oxidized,  we bel ieve t h a t  
the  t r a n s f o r m a t i o n  to d ihyd rob i l i ve rd in  (b) occurs  ac- 
cord ing  to the  reac t ion  p r e s e n t e d  in F igure  1. 
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Fig. 1 

T he  r a t e  c o n s t a n t s  for th i s  reac t ion ,  u n d e r  d i f fe rent  con- 
di t ions,  h a v e  been  ca lcula ted .  

Bi l i rub in  o b t a in ed  f rom F i she r  Co. was  used.  W e  fol- 
lowed t h e  reac t ion  b y  m e a s u r i n g  the  c h a n g e  in opt ical  
d e n s i t y  a t  450 n m  (the m a x i m u m  for bi l i rubin)  in a 
B e c k m a n  D K - 2  s p e c t r o p h o t o m e t e r ,  p rov ided  wi th  a t ime  
dr ive  a t t a c h m e n t .  The  ini t ia l  and  f inal  c o m p o n e n t s  were 
e x a m i n e d  b y  I R - s p e c t r o s c o p y  which  did no t  revea l  the  
a p p e a r a n c e  of a n y  new func t i ona l  groups,  con f i rming  the  
p roposed  p ro to t rop ic  m e c h a n i s m .  

Th e  resu l t s  are p r e sen t ed  in F igure  2. W e  h a v e  p lo t t ed  
t he  log I ( a -  x)/a~ aga in s t  t ime,  where  a is the  ini t ia l  
opt ica l  d e n s i t y  a t  450 n m  a n d  (a -- x) is t he  opt ical  den-  
s i ty  a t  success ive  t imes .  W o r k i n g  u n d e r  e x p e r i m e n t a l  
cond i t ions  des igned  to m in imize  t he  ca ta ly t i c  ac t ion  of 
l ight ,  we es t ab l i shed  t h a t  t he  react ion,  in a lkal ine  solu- 
t ions  w i th  (kl) a n d  w i t h o u t  (k2) E D T A ,  is of t he  f i rs t  
order,  w i th  t h e  following ra t e  c o n s t a n t s  (min  1) : 

k 1 =  3 . 4 . 1 0  * k 2 =  2 .0 .  10 -5 

On t h e  o the r  h an d ,  w h e n  zinc ace ta te  is p r e sen t  in the  
so lu t ion ,  t h e  slope of the  r eac t ion  curve  s eems  to ind ica te  
t h a t  severa l  s t eps  occur.  As a f i rs t  a p p r o x i m a t i o n ,  th i s  
curve  can  be r ep r e sen t ed  b y  two lines w i th  a n g u l a r  co- 
efficients,  one h igher ,  t he  o the r  lower, t h a n  those  pre-  
v ious ly  ca!cula ted  for so lu t ions  w i t h o u t  zinc ace ta te .  Th i s  

r esu l t  could s igni fy  t h a t  the re  is a fas t  ini t ia l  r eac t ion  in 
w h ic h  zinc ace t a t e  ac t s  as a c a t a l y s t  (at p H  10 11 the  
ra t io  of b i l i rubin  to Zn 2+ c o n c e n t r a t i o n s  is of the  order  
of 10a-104). 

Since in a lkal ine  so lu t ions  the  n e u t r a l i z a t i o n  of the  
c a rboxy l  g roup  p r e v e n t s  the  f o r m a t i o n  of h y d r o g e n  
br idges  wi th  t he  pyrrol ic  r ing  5, i t  is r easonab le  to suppose  
t h a t  t h i s  is the  m a i n  r ea son  for the  decrease  in the  opt ica l  
d e n s i t y  even  in so lu t ions  ke p t  in the  dark .  The  slopes of 
the  c u rve s  co r r e spond ing  to these  so lu t ions  de pe nd  on the  
c o n c e n t r a t i o n s  of s o d i u m  ca rbona te ,  s ince the  s t ab i l i t y  
of b i l i rubin  va r ies  w i th  the  bas i c i ty  4. F u r t h e r m o r e ,  the  
add i t i on  of smal l  q u a n t i t i e s  of E D T A  slows down the  ra te  
of t he  t r a n s f o r m a t i o n  of bi l i rubin,  p r o b a b l y  due  to  the  
f o r m a t i o n  of meta l l ic  che la tes  in t he  a lkal ine solut ion% 

T h e  i n t e r p r e t a t i o n  of our  obse rva t i ons  is f u r t h e r  con- 
f i rmed  b y  the  r e su l t s  ob ta ined  w i th  i r r ad ia t ed  so lu t ions  of 
b i l i rubin  a nd  p r e se n t e d  in Figure  3. The  ra te  c o n s t a n t s  
(min 1) ob ta ined  in th i s  case are the  following: 

Alkal ine  so lu t ion  (pH 10-11) k (  1.7 - 10 3 
Alkal ine  so lu t ion  + E D T A  k (  -- 1.2 �9 10 3 
Chloroform so lu t ion  1%' = 5.5 �9 10 ~ 

The  h i g h e s t  va lue  for the  ra te  c o n s t a n t  is t h a t  of the  
r eac t ion  which  t a ke s  place in a ch lo roform solut ion.  This  
is p r o b a b l y  connec t ed  wi th  the  effect  t h a t  l ight  p roduces  
on chloroform.  I n  fact ,  w h e n  a ch lo roform so lu t ion  of 
b i l i rubin  is exposed  to UV-l ight ,  phosge ne  a nd  hyd ro -  
chloric acid are p roduced  (after 12 h of i r r ad ia t ion  the  
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Fig. 2. Changes in relative optical density, at 450 rim, of solutions of 
bJlirubin, plotted as a function of time measured ill hours. 
- -  -- alkaline solution with EDTA (traces). - . . . .  alkaline 
soiution (5 g/dinS). �9 . . . .  alkaline solution with Zn(Ac)2 (traces). 
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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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