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P A R T I T I O N  C H R O M A T O G R A P H Y  O F  H O M O L O G O U S  S E R I E S  II  

by  

H.  VAN D U I N  

Netherlands Institute o] Dairy Research, Ede (Netherlands) 

I n  a p rev ious  c o m m u n i c a t i o n  t he  de r iva t ion  was  descr ibed of the  l inear re la t ionship  be tween  
t he  t rue  r e t en t ion  v o l u m e s  Rt of t e r m s  of homol ogous  series and  t he  order  of these  t e rms ;  th is  
re la t ionship  was  val id  in pa r t i t i on  c h r o m a t o g r a p h y  for ideal behav iou r  of solut ions  and  column.  
The  t rue  r e t en t ion  v o l u m e  Rt was  defined as the  re ten t ion  v o l u m e  m i n u s  t he  v o l u m e  of t he  mobile  
phase  in t he  c o l u m n  itself 1. These  cons idera t ions  are e x t e n d e d  in the  following t r e a t m e n t :  

A s s u m i n g  t h a t  to a first a p p r o x i m a t i o n  t he  free energy  requi red  to t r an spo r t  a g iven  group,  
e.g. CH~, f rom one so lven t  to a n o t h e r  is i n d e p e n d e n t  of t h e  res t  of t he  molecule,  MARTIN der ived 

I949 t he  express ion :  In aA - -  in aB ~ ~ T  in wh ich  aA and  aB r ep resen t  the  pa r t i t ion  coefficients in 

of two s u b s t a n c e s  A and  B which  differ by  a g roup  X,  Z]/~, the  difference in chemical  po ten t ia l  of 
th i s  g roup  in t he  phases  of t he  p a r t i t i o n - s y s t e m  and  R t he  Gas  Cons t an t  S. B y  m e a n s  of th is  equa t ion  

we found  1 t h a t  also for t he  t rue  re ten t ion  vo l umes  Rt: In R t A  - -  In R ~  Alex 
RT" 

If  now a series of c o m p o u n d s  is fo rmed  by  add ing  t he  same  groups  to consecut ive  t e rms ,  t h e n  
a l inear  re la t ionship  m u s t  ex is t  be tween  bo t h  In a and  in R t and  log a and  log R~, resp.,  and  the  order  n 
of t he  series, Series of th i s  k ind  are  ob ta ined  b y  add i t ion  of a group X or b y  i n t e r chang ing  groups  X 
and  Y ei ther  in a nuc leus  or a chain.  The  g r aph  of log Rt or log a aga ins t  n m a y  be called t he  pa r t i t ion  
g r aph  and  t he  curves  which  indicate  t he  re la t ionship  be tween  t he  two, pa r t i t ion  curves .  

I n  the  pa r t i t ion  g r aph  of a g iven pa r t i t i on  s y s t e m  u n d e r  ideal condi t ions  the  pa r t i t ion  curves  
shou ld  be l inear ;  moreove r  in series whose  t e r m s  differ by  t he  same  group or g roups  these  pa r t i t i on  
curves  should  be parallel .  Theore t ica l ly ,  th i s  shou ld  be t rue  for all forms of pa r t i t i on  be tween  two 
phases ,  n a m e l y  b o t h  for pa r t i t i on  c h r o m a t o g r a p h y  and  for coun te r - cu r r en t  me thods .  The  ques t ion  
is to  w h a t  e x t e n t  is ideal behav iou r  app roached  in real i ty .  

For  l iquid-l iquid c h r o m a t o g r a p h y  wi th  co lumns ,  t he  l inear and  paral lel  course of t he  par t i t ion  
cu rves  h a s  been  conf i rmed for a n u m b e r  of ex t ended  series of a l iphat ic  homologues  (X = CH~) 
in t he  s y s t e m  l ight  p e t r o l e u m / n i t r o m e t h a n e ,  n a m e l y  for 2 ,4 -d in i t ropheny lhydrazones  of a ldehydes ,  
m e t h y l k e t o n e s  and  es ters  of ke to-ac ids  (occurring in isomeric  forms),  and  for es ters  of 4-dialkyl  - 
amino-B,5-dini t robenzoic  acid. B y  th i s  m e a n s  i t  h a s  been found  possible to separa te ,  ident i fy  and  
de t e rmine  spec t ropho tome t r i ca l ly  a l iphat ic  a ldehydes ,  ke tones  a n d  alcohols in t he  range  C1-Cls 3. 

The  l inear  and  paral lel  course  of the  pa r t i t i on  curves  ha s  also been d e m o n s t r a t e d  for l iquid-gas  
c h r o m a t o g r a p h y ,  wh ich  ha s  been  worked  ou t  by  JAMES AND MARTIN, a l t h o u g h  the  (here small) 
correct ion t e r m  for t he  v o l u m e  of t he  mobile  phase  in t he  co lumn  itself was  no t  included 4. 

I n  I95o BATE-SMITH AND WESTALL der ived a cor responding  l inear  re la t ionship  for paper  
c h r o m a t o g r a p h y  be tween  log ( I / R F -  i) and  t he  n u m b e r  of s u b s t i t u e n t s  in a g iven  nuc leus  5. T h e y  
conf i rmed th i s  express ion  exper imenta l ly ,  while thei r  d a t a  indicate  a more  or less paral lel  course.  
Homologous  series were n o t  inves t iga ted .  However ,  M~mH la ter  found  l inear i ty  for a shor t  series 
of 2 ,4 -d in i t ropheny lhydrazones  6 and  3 ,5-d in i t robenzoates  7. 

If  we compare  pa r t i t i on  c h r o m a t o g r a p h y  wi th  adsorp t ion  c h r o m a t o g r a p h y  on polar  adsorben ts ,  
b o t h  appl ied  to a l ipha t ic  homologues  (2 ,4-d in i t rophenylhydrazones) ,  t h e n  we see t h a t  in the  former  
theore t ica l ly  h igher  t e r m s  shou ld  be j u s t  as readi ly  sepa ra ted  as lower t e rms ,  while in t he  o ther  
m e t h o d  t he  effect decreases  so t h a t  t he  der iva t ives  are difficult to separa te  when  the  cha in  length  
is g rea te r  t h a n  6 C-a toms  8. 

The  re la t ionsh ips  t h u s  found  for s imilar  series in the  same  pa r t i t i on  s y s t e m  can  in pr inciple  
be used  for ident i f icat ion purposes .  Thus ,  the  t e r m s  of an  a l iphat ic  series should  be identif iable by  
m e a n s  of the i r  r e ten t ion  volumes ,  p rov ided  t he  slope of the  pa r t i t i on  curve  for a l iphat ics  is known  
for t he  s y s t e m  used  and  also t he  behav iou r  of one t e rm  of the  series (preferable C s or higher).  Prac t ica l  
appl ica t ion  in th i s  w a y  p resupposes  t he  exis tence of more  or less un iversa l ly  usable  sys t ems .  The  
s y s t e m  l i g h t - p e t r o l e u m ] n i t r o m e t h a n e  (on silicagel) was  also applicable to t he  separa t ion  of f a t t y  
acids  up  to and  inc lud ing  C10, a l t h o u g h  dev ia t ions  soon appea red  a t  h igher  concen t ra t ions  owing 
to  associat ion.  

Final ly ,  t he  connec t ion  be tween  log R t, log a, or log (I/RF--I) and  the  order  of t he  series m a y  
be of use  in i nves t iga t ing  t he  behav iou r  of the  suppor t  of the  immobi le  phase  (silicagel, s ta rch ,  
paper ,  etc.). By  compar i son  of the  par t i t ion  curves  found on par t i t ion  wi th  and  w i thou t  t he  suppor t ,  
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t h e  effect of t he  l a t t e r  can  be de te rmined .  If  t he  l inear i ty  of t he  curves  is m a i n t a i n e d  w h e n  the  s u p p o r t  
shows  an  influence,  t h e n  t he  l a t t e r  and  t he  immobi le  phase  appear  to  form toge the r  a new immobi le  
phase .  

The  a u t h o r  is i ndeb ted  to Dr  J. I3OLI)INGH for a va luab le  d iscuss ion  and  cri t icism. 
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Tha Chemistry and the Physiology o[ the nucleus. (Proceedings of the Symposium held 
August, I95I by the Biology Department, Brookhaven National Laboratory). 
Edited by V. T. BOWEN. Experimental Cell Research, supplement 2 (Academic 
Press Inc., New York), 402 pp., $ 7.00. 

L ' o u v r a g e  qui  v ien t  d 'Stre ~dit~, sous  la forme d ' u n  suppMmer~t pa r  la revue  Experimental 
Cell Research, cons t i tue  une  excel lente  mise  au  po in t  de nos  conna issances  actuel les  sur  la b iochimie  
et  le r61e du n o y a u  cellulaire;  il es t  d 'a i l leurs  le f ru i t  d ' u n  S y m p o s i u m  off se son t  rencontr~es  de 
n o m b r e u s e s  au tor i t6s  en  la matibre,  en g rande  major i t~  d ' ou t r e -A t l an t i que .  

Le livre d~bute  pa r  une  mise  au po in t  g~n6rale due  ~ K.  G. STERN; ella es t  suivie  d ' u n  ar t ic le  
pa r t i cu l i~ remen t  in t6 res san t  de F.  HAUROWlTZ ET C. F. CRAMPTON qui  d6ve loppen t  leurs  id les  sur  
le r61e des acides nucl6iques,  qu i  ag i ra ien t  h la fagon d ' u n  module,  dans  la syn th~se  des  prot~ines.  
A. W.  POLLISTER, pu is  M. J. MosEs  d i s cu t en t  ensui te  les r~sul ta ts  et  les t e chn iques  cy toch imiques .  
Apr~s  u n  expos6 de  J .  G. GALL sur  les ch romosomes  p l u m e u x  de Triturus viriclescens, A. L. DOUNCE 
e x a m i n e  les r~su l ta t s  fournis  pa r  l '6 tude  b ioch imique  des n o y a u x  isol6s; A. B. NOVlKOFF expose  
ensu i te  la d~licate ques t ion  de la d~tect ion cy toch imique  des p h o s p h a t a s e s  darts le noyau .  On  lira 
avec  u n  int~rdt  t o u t  par t icul ier  le t rava i l  de F. BINI~LEY, qui  conclu t  de ses exper iences  qua  la 
cys t6 iny lg lyc inase  sera i t  un  acide r ibonucl~ique et qu i  ~met  des hypo thbses  in t~ressan tes  sur  le r61e 
de ces acides dans  la s yn t hbse  des  prot6ines.  

Apr~s  un  expos~ de D. F. POULSON ET V. T. BOWEN sur  les c o n s t i t u a n t s  inorgan iques  du  noyau ,  
A. BENDICH aborde  le m6tabo l i sme  des  acides nucl~iques,  don t  G. R.  WYATT discute  la compos i t ion  
e t  la sp6cificit& Les  effets des rad ia t ions  sur  les acides nucMiques  (G. SCHOLES ET J.  WEISS) e t  sur  
le n o y a u  cellulaire (A. H.  SPARROW, M. J. MosEs  ET R. J.  DtrEOW) son t  e x a m i n e s  ~ leur tour ;  le 
m~tabo l i sme  des  ch romosomes ,  suivi  pa r  au to rad iograph ie ,  est  d iscut6 alors pa r  S. R.  PELC ET 
A. HOWARD. 

J.  BIESELE et  ses co l labora teurs  e x a m i n e n t  ensu i te  les effets des pur ines  et  de leurs  ana logues  
su r  la mi tose ,  t and i s  que  S. INOU~ ana lyse  Fac t ion  de la colchicine su r  le fuseau.  Apr~s une  raise 
au  po in t  de E.  D. I)E LAMATER, M. E. HUNTER ET S. MUDD Slit le noyau  bact6r ien,  F. W.  PUTNAM, 
pu i s  L. M. KOZLOFF, d i s cu t en t  le probl~me du bacter iophage,  tel  qu ' i l  r6sul te  d ' u n e  ana lyse  au  
m o y e n  des  radio- isotopes .  Enf in ,  R. D. HOTCHKISS t e rmine  pa r  une  excel lente  6 tude  sur  la n a t u r e  
biologique des f ac teu r s  de t r a n s f o r m a t i o n  chez les bact6ries.  

Ce bref  6nonc6 des chap i t r e s  suffit  h m o n t r e r  tou t  l ' int6r6t  de l 'ouvTage;  chaque  art icle est  
d 'a i l leurs  suivi  d ' u n e  discussion,  souven t  fort  in t6ressante .  Ce livre, qu i  dev ra i t  dtre lu pa r  t ous  
les b iochimis tes  et  biologistes qui  se p r6occupen t  du r61e du  noyau  dans  la v ie  cellulaire, es t  pr6sent~ 
de faTon impeccable .  T o u t  au  p lus  peu t -on  expr imer  le regre t  q u ' u n  an  se soit  6cou16 en t re  sa  publi-  
ca t ion  et  le S y m p o s i u m  qu ' i l  r6sume:  il en r~sulte n6cessa i rement  que lques  laeunes,  d 'a i leurs  d ' im-  
po r t ance  secondaire .  

J. BRACHET (Bruxelles) 


