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ABSTRACT 

The pu rpose of thi s s tudy wa s to prepare seve r a l  

semi syn the t i c  analogues o f  the a c y l  carrier prote in o f  �· co l� , 

u s i n g  the Merr i f ie ld s o l i d - phase me thod for the prepa r a t ion 

o f  the syn the t i c  l - 6  he xapept i de i n  the prote c te d  form . I t  

w a s  hoped tha t the syn the s i s  o f  the se ana logue s ,  and the i r  

eva l ua t ion b y  the 1 �C02 a s say a n d  b y  othe r method s ,  mi ght 

cont r i bute to the s tudy o f  pro t e i n  s truc ture . and fun c t ion 

i n  gene r a l , and those of ACP in par ticul ar . 

The s tr a tegy chosen for the synthe s i s  o f  the protec ted 

1 - 6  hexapeptide was to employ a c i d - s table protec t i n g  groups 

for g lutami c , a sparti c ,  and arg i n ine re s id ue s , and to c le ave 

the completed peptide from the r e s i n  in a protected form 

u s i n g  HBr in ace tic a c i d . The E-n i troben z y l  g roup wa s 

cho s en for the protec t ion o f  ac i d ic amino a c i d  s id e - cha iris , 

a s  th i s  group has often been s tated to be s tab l e  to H B r  in 

ace t i c  acid . 

I n  the course o f  thi s work , howeve r ,  it became obvious 

that the stab i l i ty of the E-n i troben zyl group to HBr i n  

ace t i c  acid , wh i l e greater than that o f  other ben z y l  e s te r s , 

wa s n o t  suf fic i e n t  to a l low the c onven ient preparat i on o f  

pep t i d e s  pro tec ted with this b lock ing group . C le avage o f  

the protecting group occurred t o  a n  apprec i ab l e  extent ,  and 

th u s  the product was contaminated wi th a mixture o f  

depro te c ted pep t ide s . 

Other disadvantages o1 the E-nitrobe�zyl group were 

a l s o  e n c oun tered dur i n g  th i s  s tudy . I n  part i c u l a r , prob l ems 
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o f  i n s tabi l i ty wer� encountered i n  the prepa r a tion o f  

protected amino a c id intermed i a t e s  for peptide synthe s i s . The 

E_- n i  troben z y l  group vJa s  a l so found to g ive lmv coup l ing y i e l d s  

d u r i n g  synthe s i s , and poor s o l ub i l i ty d�r i n g  pur i f i c a t ion , to 

amino a c id s  and pep t i d e s  protected w i th i t . I t  i s  c l e a r  that 

the problems of i n s tab i l i ty and i n solub i l i ty a s s o c iated with 

E_- n i trobenzyl e s ter pro tect ion were aggravated by the f a c t  

th a t  man y  o f  t h e  target pep t i d e s  bore two E_-n i trobe n z y l  groups 

pe r mo l e cu l e .  

The coup l ing o f  a crude h�xape ptide to the n a t i ve 7-77 

pep t i d e  y i e l ded a produc t wh i ch gave some a c t iv i ty i n  the 

1 4C0 2 a s s ay a f ter exte n s ive pur i f i cation o f  the semi synthe t i c  

prote i n . Th i s  r e s u l t , toge ther w i th amino a c i d  ana l y s i s  o f  

the c r ude pe ptide , impl i e s  that the d e s ired protected hexa

pep t i d e  composed a s i gn i f i c ant proport ion o f  the peptid.e a f t e r  

c l e avage from t h e  re s in . The i n s o l ubi l i ty conferred by t h e  ·I 

E- n i troben z y l  prote c t i n g  group , howeve r ,  pre sumab l y  caused 

the target peptide to be s e l e c t ive ly l o s t  from the mixture 

dur ing the pur i f i cation procedur e s , in favour o f  deprotected 

pep t i de s and d e l e t ion peptide s having greater s o l ub i l i ty .  

For thi s  rea son , the ma j or produc ts wh ich were pur i f i e d  

from t h e  crude c le aved peptid e s  were pentapeptides  l ac k i ng one 

g l u tami c acid r e s idue b e a r i n g  the E- n i troben z y l  pro t e c t i n g  

group . 

The se pentapeptid e s ,  when coup l e d  to the n a t i ve 7-77 

pept i d e , gave products wh ich were i nact ive i n  the 1 4C 0 2  

as say . Th i s  resu l t  is in te re s ting , i n  tha t  i t  s ugge s t s that 

both G l u4 and Glu 5 are e s s e n t i a l  to the i n te r a c t i on between 
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the 1 - 6  and 7 - 7 7  pept i d e s  wh ich mai n ta i n s  the a c t ive 

con format i on of ACP . Howeve r ,  these d ata mus t  be treated 

a s  t e n t a t ive un t i l  an a c tive s emisyn thetic ACP s a t i sfy i ng 

ana l y t i c a l  c r i te r i a  i s  prepa red by th i s  method . The 

re s u l t s  ob tained by a s s ay in g  the pur i f i e d  semi s y n thet i c  ACP 

prepared from a crude hcxapept i de sugge s t  that a f u l l y

a c t i ve s em i s y n the tic ACP could be prepared by thi s  me thod , 

but they cannot be regarded a s  conc l u s ive i n  the ab sence o f  

suppo r t i n g  analytical  d ata . 

The approach to s emi s yn the s i s  c hosen for th i s  study 

appear s to be bas i c a l l y  sound , but new acid- s t a b l e  

pro te c t i n g  groups f o r  c a rbox y l  functions are c le arly 

req u i r e d  i f  the me thod i s  to become gener a l l y  u s e fu l . 
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