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ABSTRACT 

The studies reported in this thesis describe the use o f  Perloza type MT 

beaded cellulose res in as an insoluble support for solid phase pept ide 

s ynthe s i s  ( SPP S ) . The overall  a im of the pro ject was to develop a 

viable methodology for the synthesis of peptide-ligands directly onto 

Perloza for use as mat rices for affinity chromatographic processes . 

A numbe r o f  b a s ic studies were c a rried out t o  de f ine the s o lvent 

compatibility of Perloza . Perloza appeared to be swollen by a va riety 

o f  solvents currently used for SPPS ,  in particular by dimethylformamide 

( DMF ) and dioxane . It was found that Perloza could not be dried and 

t hen re-swol len to its original volume us ing water ,  DMF , dioxane , or 

several other s olvents .  Therefore,  it was necessary that Perloza was 

ma inta ined in  a solvent-swollen st ate for  all  of the other studies 

reported in this thesis . 

Seve ra l  met hods for generat ion o f  amine -funct iona l i sed Perloza were 

i n ve s t i g a t e d . The c h o s e n  me t h od w a s  r e a c t ion  o f  P e r l o z a  with  

a c rylonit r i l e  in  a 1 : 1  s o lut i on o f  dioxane : 2 % w/v  NaOH to  yield 

cyanoethyl P e r l o z a . The level o f  cyanoethylat ion o f  the resin was 

controllable between the range of 0 -3 . 7  mmole CN per gram of dry resin . 

The cyanoethyl Perloza was reduced with an exces s  o f  diborane in THF 

s o l u t i o n ,  e i t h e r  at  r o om t empe rature o r  unde r re f lux , to  y ield 

aminopropyl Perloza . Reduction yields varied from 52-1 0 0 % . 

The peptide LAGV was synthesised onto aminopropyl Perloza using modified 

Boc SPPS methodology . It was f ound that protic Boc cleavage reagents 

g a ve c l e a va ge o f  aminop ropyl g roups f rom funct ional ised Perloza . 

Therefore , a novel Boc c leavage reagent , boron trif luoride etherate in 

d ioxane , wa s deve loped for  Boc cleavage in all  s ubsequent pept ide 

syntheses us ing Perloza and the Boc methodology . 

C-terminal Boc-amino acids were anchored to a-bromoacetamido Perloza by 

nuc leoph i l ic displacement of b romine via the Boc-amino acid ces ium 

salts . The procedure resulted in anchoring of the Boc -amino acids via 

an acid-stable but base-labile glycolamide linkage . Two test peptides , 

LAGV, and Leu-enkephalin ( sequence : YGGFL) , were synthesised on Perloza 
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u s i ng a semimanual LKB Biolynx 4175 continuous flow peptide synthesiser . 

The pept ides were cleaved us ing dilute NaOH solut ion . The tyros ine 

hydroxyl of Leu-enkephalin was protected as its benzyl ether, which was 

c l e a ve d  by catalytic hydrogenat ion p rior to HP LC purificat ion . The 

pep ti des were obtained in sat isfactory yield after purification by HPLC . 

Sever a l  unsuccessful attempt s  were made to synthesise the Acyl Carrier 

P ro t e in 6 5 - 7 4 sequence (VQAAIDYING ) using Perloza , the glycolamide 

linkage ,  and Boc chemistry . 

The glycolamide linker was a lso investigated for use with Perloza and 

Fmoc chemist ry . Leu-enkephalin was synthesised using Fmoc chemistry . 

The tBu ether protect ing the s ide chain hydroxyl of the tyrosine was 

c l e a ve d  u s ing  9 5 %  TFA wh i l e  t he pept ide was left anchored to the 

P e r l oza . The peptide was then cleaved using the lithium salt of PME in 

T H F . The c le a vage yie ld of the pept ide was low, about 3 2 % . In  

add i t ion , it was found that the Perloza was  difficult to filter after 

the t reatment with TFA, that is , its flow properties had been impaired . 

Leu -enkephalin with the side chain hydroxyl of the tyrosine protected as 

a t Bu ether was obta ined by cleavage of the peptide with LiPME in THF . 

Thi s  provided preliminary evidence that s ide-chain protected peptides 

( f o r  f u rther use in fragment syntheses ) could be obtained us ing the 

glycolamide l inker with Perloza . 

The Fmoc SPP S methodology was also investigated for use with Perloza . 

Fmoc - amino acids were anchored to aminopropyl Perloza via the 4-hydroxy­

met hylphenoxyacetyl (HMPA) linker using the preformed Fmoc-amino acyl-

4 -oxymethylphenoxyacetic acid 2 , 4-dichlorophenyl esters . All 2 0  Fmoc­

amin o  acids were anchored to Perloza at substitution levels suitable for 

SPP S  ( up to  0 . 7 6  mmole amino acid per g of dry resin) . The amide linker 

compound p- [ (R, S ) -a- ( 9H-fluoren-9-yl) -methoxyfo rmamido-2 , 4-dimethoxy­

b e n z y l ] -phenoxyacetic acid was coupled t o  aminopropyl Pe r loza  for  

syntheses o f  peptide amide s . Both a semimanual continuous f low (LKB 

B i o l ynx 4 1 7 5 )  and automated batchwise pept ide synthesiser (ABI 430A)  

wer e  used to carry out peptide syntheses . Litt le difference was seen in 

the qual ity of crude peptides derived from the two synthesisers . TFA 

s o l ut ions c ontaining scavengers were used to cleave all peptides . It 

w a s  f ound i n  a l l  cases  that  t reatment o f  peptide -Perloza with TFA 

s e r i OUSly degraded the properties of the resin, in some cases the res in 
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dis solved into the TFA . The peptides were purified by HPLC . Several 

pept ides  ( LHRH, ACTH 4 -1 1 ,  Angiotensins I and I I )  were synthesised on 

Perloza and compared with authentic samples obtained from a commercial 

source . In addit ion, a number of non-standard peptides , up to 2 1  amino 

a c i ds in  lengt h ,  were success fully s ynthesised us ing the Fmoc SPPS 

met hodology with Perloza . 

Two peptide-ligands were synthesised direct ly onto aminopropyl Perloza 

f o r  testing of the peptide-Perloza conjugates as affinity matrices for 

b i o mo l e c u l e  p u r i f i c a t i o n s . VdLPFFVdL-ami dop r op y l  P e r l o z a  w a s  

synthes i sed using Boc chemistry . The peptide-Perloza was tested for 

b inding of chymosin .  I t  was found that chymosin would not bind to the 

peptide-Perloza conjugate without succinylation of the N-terminal amine 

g r o up . The pept ide-Pe r l o z a  was used for the a f f inity isolat ion of 

recombinant chymosin from a solution containing a number of contaminant 

fungal proteins . 

The s ide chain protected peptide luteinis ing hormone- releasing hormone 

( protected LHRH , sequence pGlu-His ( Trt ) -Trp-Ser (tBu) -Tyr (tBu) -Gly-Leu­

Arg (Mt r ) -Pro-Gly-NH2 ) was synthesised directly onto aminopropyl Perloza . 

The s ide chain protecting groups (Trt , 2X tBu, Mtr )  were cleaved quanti­

t a t ively using an acidic reagent ( 8 0 %  DCM, 1 6 %  TFA, 1 %  TMSBR, 1% thio­

a n i s o le ,  1 %  EDT , 1 %  m-c resol ) ,  with in s ign i f ic ant cleavage of the 

peptide-ligand f rom the support , and no apparent impairment of the flow 

properties of the Perloza . The peptide-resin was then employed for the 

a f f inity isolation of antibodies to LHRH derived f rom a sheep immunised 

with LHRH conjugated to BSA . 

A search of the literature revealed that , in many cases , the C-terminal 

glycine-amide of LHRH was required fo r binding antibodies to LHRH . A 

novel means for directed immobilisation o f  peptide-ligands to Q-bromo­

acetamido Perloza was conceived and investigated in order to direct the 

C-terminal glycine amide into the aqueous phase . A cysteine-containing 

a n a l o g u e  o f  LHRH ( Ac - Cy s - S e r - T y r - G ly-Le u - A r g - P ro -Gl y -N H 2 ) w a s  

synthes ised using amide linker Perloza  and Fmoc chemist ry . The LHRH 

a n a logue was purif ied by HPLC . Reaction of a 1 . 3- 1 . SX excess  of the 

LHRH analogue with a-bromoacetamido Perloza in O . lM NaHC03 solut ion 

re s u l t ed in ancho r ing o f  t he pept ide to t he suppo r t  via  a st able 
I 
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t h i oether bond . The couplinq reaction went in qreater than 95%  yield in 

1 - 2  hours . The pept ide-Perloza con juqate was used for the successful 

i s olation of antibodies to LHRH . 
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