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A new method for the examinat ion of mixtures 
of diastereoisomeric peptides 

Dur ing  the  syn thes i s  of d ipept ides  f rom optical ly act ive  amino-ac ids  t he  possibi l i ty of r acemisa t ion  
occurr ing a t  one or o the r  of t he  amino-ac id  res idues is a lways  present .  Such r acemisa t ion  will 
p roduce  a m i x t u r e  of d ias tereoisomers .  I t  m a y  be  de tec ted  by  m e a s u r e m e n t  of the  optical  ro t a t ion  
of t he  syn thes i sed  pept ide,  p rovided  a s tereochemical ly  pure  spec imen is avai lable  for compar i son .  
Mixtures  of d ias tereoisomers  t h a t  are  avai lable  in appreciable  a m o u n t  m a y  be separa ted  by  frac- 
t ional  crys ta l l i sa t ion  1. KENNER s has  separa ted  the  d ias tereoisomers  of a t e t r apep t ide  con ta in ing  
two a s y m m e t r i c  carbon a t o m s  by  prolonged coun te r -cur ren t  d is t r ibut ion  in a Craig appa ra tus .  

Recen t  work  has  d e m o n s t r a t e d  t h a t  d ias tereoisomers  of amino-ac ids  such  as th reon ine  a, 
hydroxypro l ine  4, hyd roxy lys ine  4 and  lan th ion ine  5 m a y  be ch romatograph ica l ly  sepa ra ted  on 
co lumns  of the  ion-exchange  resin D o w e x - 5 o . T h e s e  resul ts  sugges ted  t h a t  a s imilar  s epa ra t ion  
o f  d ias tereoisomeric  pept ides  m i g h t  be possible. The  
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Fig. I. The  infra-red absorp t ion  spec t ra  of dias- 
tereoisomeric  peptides.  

p resen t  note  describes such  a separa t ion  of 
L-leucyl-L-tyrosine and  D-leucyl-L-tyro- 
sine. Both  pept ides  were ob ta ined  f rom 
Roche  Produc t s  Ltd. ,  each gave  only  a 
single spot  when  examined  by  paper  chro-  
m a t o g r a p h y  and  spots  cor responding  to 
leucine and  tyros ine  af ter  hydro lys i s  wi th  
3 N HC1 for 2 4 hours .  

The  infra-red spec t ra  of t he  two di- 
as tereoisomeric  peptides,  which were meas -  
ured  in Nujol  suspens ion  in a Grubb -Pa r sons  
$3 infra-red spect rometer ,  showed marked  
differences (Fig. x). OTEY AND GREENSTEZN 6 
have  recent ly  observed differences be tween 
the  spec t ra  of isomeric cys t ine  peptides.  

The  ch romatograph ic  m e t h o d  used was  
s imilar  to t h a t  employed  for the  separa t ion  
of lan th ionine  dias tereoisomers  s, following 
the  original me thod  of MOORE AND STEIN 7 
for the  de t e rmina t ion  of amino-ac ids  wi th  
only s l ight  modif icat ions.  Dowex-5 o wi th  
4 % cross-l inking agen t  was employed  ; sepa-  
ra t ion on resin with a higher  percentage  of 

cross- l inking agen t  was no t  as sa t i s fac tory .  Separa t ions  of pept ides  are general ly  more  effective 
on resins wi th  lower pe rcen tages  of cross-l inking agents  s. Resin co lumns  of d imens ions  zoo × 0.9 
cm were used,  0.2 N sod ium hydrox ide  conta in ing  5 ml  of a 25 % solution of de te rgent  B R I J  35 
per  litre being passed  t h r o u g h  t he  co l umn  first, followed by  the  buffer solution.  

The  buffer  used  for t he  separa t ion  had  the  following compos i t ion :  

5oo ml of p H  5 c i t ra te  buffer  (0.2 M) 9. 
io  m l  of  N HCI. 

490 ml  water .  

To i t  was  added  5 ml  of a 25 % solut ion of de te rgen t  B R I J  35, i g of d i sod ium versena te  and  
lO ml  of benzyl  alcohol.  The  p H  m e a s u r e d  a t  the  glass electrode was 4.84. The  benzyl  alcohol 
included in t he  buffer  should  faci l i tate  the  separa t ion  of ty ros ine-conta in ing  pept ides  s, 10. 

The  t e m p e r a t u r e  of t he  co lumn  was m a i n t a i n e d  a t  37.5 ° t h r o u g h o u t  t he  exper iment .  The  
pep t ide  m i x t u r e  dissolved in buffer  (z ml) was  applied to t he  co lumn  which  was t hen  developed 
wi th  t he  buffer, t he  e lua te  being collected in i ml  f ract ions by  m e a n s  of a f ract ion cut ter .  The  
f rac t ions  were t hen  t r ea t ed  wi th  n i nhyd r i n  in concen t ra ted  sod ium ace ta te  buffer  (z ml) 11, so 
t h a t  p H  a d j u s t m e n t  of t h e  f ract ions  was no t  necessary,  t h e y  were t h e n  di lu ted  wi th  50 % (v/v) 
e thanol  (5 ml), and  the  optical  dens i ty  of the  solut ions measu red  in I cm  Wells a t  570 m ~  in a 
U n i c a m  SP5oo spec t ropho tomete r .  

The  period of hea t ing  of the  e luate  f ract ions wi th  n inhydr in  was z 5 rain, as wi th  amino-acids .  
E x p e r i m e n t  showed t h a t  react ion of the  d ipept ide  L-leucyl-L-tyrosine wi th  n inhydr in ,  as j udged  
by  t he  opt ical  dens i t y  of t he  blue colour, was  not  comple te  unde r  t he  above condi t ions  even 
af ter  hea t ing  for x hour .  As the  period of hea t ing  was prolonged beyond  z5 rain, however ,  the  
opt ical  dens i ty  of the  " b l a n k "  wi th  no pept ide  p resen t  also increased,  and  t ubes  con ta in ing  on ly  
smal l  a m o u n t s  of pep t ide  could no t  readi ly  be d i s t inguished  owing to the  e levat ion of the  "base-  
l ine".  The  t ime  of react ion wi th  n inhydr in  was therefore  l imi ted  to 15 rain. 

Pept ides  differ widely in the  va lues  of thei r  "colour  yields"9 relat ive to leucine (c]. DOWMOr~T 
AND FRUTO~Z0). This  m a y  be because the  react ion of n inhydr in  wi th  pept ides  follows a different 
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course to its react ion with anlino-acids.  S tandard  curves  showing  tile relation be tween opt ical  
dens i ty  of colour and  concent ra t ion  were p lo t ted  for bo th  L-leucyl-L-tyrosine and  D-leucyl-L- 
tyros ine  by  hea t ing  known a m o u n t s  of pept ide dissolved in I ml  of buffer  wi th  n inhydr in  for 
15 min.  T h e y  were l inear over  the  concent ra t ion  range  o - s o / t g  of pept ide  per ml. The  "co lour  
yield ''9 was 1.3I for L-leucyl-L-tyrosine and  1.2z for D-leucyl-L-tyrosine; the  va lues  of "colour  
yields" for par t icu la r  c o m p o u n d s  however  are known to va ry  s l ight ly  with var ia t ions  in exper i -  
men t a l  condi t ions.  This  difference in the  "colour  yields" of the  two pept ides  (7 %) is small ,  b u t  
is p robab ly  grea ter  t h a n  the  expe r imen ta l  error involved in the  m e a s u r e m e n t .  

The  curve  rela t ing optical dens i ty  to vo lume  of effluent obta ined  when  a mix tu re  of 1.55 m g  
of D-leucyl-L-ltyrosine and  2.03 m g  of L-leucyl-u-tyrosine dissolved in 1 ml of buffer was appl ied  
to the  Dowex-5o co lumn  is 1.2 3 
shown in Fig. 2. On similar  ~ 
c h r o m a t o g r a m s  each peak was ~1.01 
found to be der ived from a .nO._, 
single peptide,  the  first f rom 

from L-leucyl-L-tyrosine. F rom "~ 0. \ 
the  area  unde r  each peak in ~0.44 \ 
Fig. 2 the  a m o u n t  of pept ide "', 
emerg ing  f rom the  co lumn was 0.2j 
calcula ted  us ing  the  s t anda rd  
curves  previous ly  described. 170 180 190 200  210 220 230 240 250 260 270 -2~3  290 
Each  peak corresponds  in a- ml effluent 
m o u n t t o t h e q u a n t i t y o f p e p t k t e  Fig. 2. The  separa t ion  of D-leucyl-L-tyrosine and  L-leucyl-L- 
applied to the  column,  the  "re-  tyros ine  on a Dowex-5o column.  
covery"  of the  pept ide  (95 % 
in each case) being q u a n t i t a t i v e  wi th in  the  l imits  of error of the  exper iment .  I t  m a y  be pointed  
out  t h a t  as t he  " sp r ead"  of each peak is s o m e w h a t  broad, the  expe r imen ta l  " r ecove ry"  migh t  
be expec ted  to be less t h a n  for a c o m p o u n d  giving a sha rp  peak. The  " s ca t t e r "  of the  expe r imen ta l  
po in t s  abou t  t he  curve  is a little grea ter  t h a n  is normal ly  observed with amino-ac ids ;  th is  m a y  
well be due  to the  fact  t h a t  af ter  15 min  hea t ing  with n inhydr in  (the react ion t ime  chosen) the  
opt ical  dens i ty  of the  solut ion is still increasing a t  an  appreciable  ra te  with t ime.  

No ex tens ive  inves t iga t ion  of the  var ia t ion  in the  degree of separa t ion  of the  two diastereo-  
i somers  wi th  the  p H  of the  buffer  ha s  ye t  been carried out,  bu t  it appears  t h a t  as the  p H  of t he  
e lu t ing  buffer  is raised the  sha rpness  of the  peaks  increases while the  separa t ion  between t hem 
decreases  and  t h e y  emerge  f rom the  co lumn  sooner. 

In  su i tab le  cases  the  present  expe r imen t s  should afford a m e a n s  of e x a m i n i n g  syn the t i c  
pep t ides  prepared  f rom optical ly act ive amino-ac ids  for the  occurrence of racemisa t ion ,  p rovided  
su i tab le  zbuffers for the  separa t ion  of the  dias tereoisomers  can be found.  I t  m igh t  also be found  
possible  t'o sepa ra te  diastereoisomeric  pept ides  on a p repara t ive  scale by  us ing  fairly large co lumns .  

Racemisa t ion  of an  amino-ac id  residue m a y  occur dur ing  the  part ial  hydro lys i s  of a pro te in  
to pept ides  for de t e rmin ing  the  sequence  of t he  amino-ac id  residues. Large co lumns  of Dowex-5o 
are c o m m o n l y  used to separa te  these  pept ide  mixtures ,  and  the  possibil i ty arises t h a t  two peaks  
on the  c h r o m a t o g r a m  curve  (corresponding to two diastereoisomeric  peptides) migh t  be ob ta ined  
from one d ipept ide  sequence  as a resul t  of such  racemisat ion.  

We  are  indebted  to the  Director  and  Council of the  Wool  Indus t r ies  Research  Associat ion for 
permiss ion  to publ ish  this  c o m m u n i c a t i o n  and  to Dr. D, S. BARMBY for the  m e a s u r e m e n t  of the  
infra-red spectra .  
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