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Abstract - With a view to design a new type of host molecules, macro- 

bicyclic peptides in which two lysyl Lamino groups in cyclic peptides 

were lntramolecularly brldged were syntheslred. 

The design and synthesis of host compounds remains one of the challenging and 

stimulating problems of the current organic chemistry, and varrous host molecules 

have been reported such as crowns3, cryptands4, cyclophanes5, and cylodextrins6. To 

mlmlc host-guest complex in nature, hosts that contarn rigld cavitles must be 

designed and synthesized. Cyclic peptldes, wlth highly chlral environments and 

modifiable functionalitles in the side chaln, may be one of attractive members of 

host family in the host-guest chemistry, since the conformational flexibility of 

peptide backbone is considerably reduced from that for open-chaln analogs. 

In a previous paper1, we synthesized a variety of cycllc peptides modified in the 

amino acid constituents and in the rrng sizes, and analyzed therr conforrnatlarml 

characteristics in solution. 

Topologrcally, macrocycles of type ( A )  define two-dimensional circular cavltles. 

Molecular frame works of higher cyclic order contain three-dimensional cavitles. 

Such is the case for macrobicycles like ( B )  (Chart 1 ) .  

(B) 

Chart 1 



In this comrnunicatlon synthesis of macroblcyclic peptldes, 3 and 4, which contain 

three-dlrnensional cavities is reported. Cycloi-Gly-Lys(Z)-Gly-I2, 1 ,  was synthe- 

sired from a linear hexa-peptide, H-lGly-Lys(Z)-Gly)2-OH as reported1. Two lysyl 

E-amino groups of l ' w e r e  intramolecularly bridged by adrplc acid and sebacic acld 

to give 3 (n= 4) and 4 i n =  81, respectively. The products were purlfled through 

ion exchange chromatography (Scheme 1). Reactlon yield at the bridglng step is 

I 
moderately good as shown i n  Table I. Physlcal characteristics of 3 and 4 are 

also shown in Table I. 

NH-Z NH-Z yh2 y H 2  

2 ; X= C 1  or O N p  

Scheme 1 

Table I Reactlon yleld at brldglng step and physlcal characteristrcs of 3 and 4 

Product Acylating agent Yield mp [alD FD-MS Elemental Analysls 
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B r l d g i n g  r e a c t i o n  f o r  t h e  p r e p a r a t i o n  o f  3 a n d  4 w i t h  d i - p n i t r o p h e n y l  a d i p a t e  or 

d i - p n i t r o p h e n y l  s e b a c a t e  was c a r r l e d  o u t  as f o l l o w .  A s o l u t i o n  o f  c y c l i c  p e p t i d e  

1  (55 .7  mg, 0.1 mmol) was c a t a l y t i c a l y  h y d r o g e n a t e d  i n  50 8 a q u e o u s  m e t h a n o l  u s i n g  

P d I C  i n  t h e  p r e s e n c e  o f  h y d r o c h l o r i c  a c l d .  T h e  r e s u l t e d  1 '  h y d r o c h l o r i d e  a n d  

t r i e t h y l a m l n e  (0 .3  mmol) was d i s s o l v e d  i n  DMF ( 5 0  m l ) .  To t h i s  s o l u t i o n  a s o l u t i o n  

o f  d i - p n i t r o p h e n y  1 a d i p a t e  o r  d l p - n i t r o p h e n y l  s e b a c a t e  ( 0 . 1  2  m m o l )  i n  THF I1  0  

m l l  w a s  a d d e d  d r o p w i s e  a v e r  t h e  p e r i o d  o f  1.5 h  a t  60°C. T h e  r e a c t i o n  m i x t u r e  w a s  

k e p t  a t  r o o m  t e m p e r a t u r e  o v e r n i g h t .  T h e  r e s u l t e d  m a c r o b i c y c l l c  p e p t i d e  w a s  

p u r l f i e d  p a s s l n g  t h r o u g h  Dowex 50 a n d  Dowex 1  c o l u m n s  I2  x 2 0  cm; m e d i u m ,  50 8 a q .  

DMF), a n d  r e c r y s t a l l i z e d  f r o m  a c e t o n i t r i l e - w a t e r .  I n  t h e  r e a c t i o n  w i t h  a d r p y l  

c h l o r i d e  o r  s e b a c y l  c h l o r i d e ,  1 (55.7  mg, 0.1 rnmoll was c a t a l y t i c a l y  h y d r o g e n a t e d  

a s  d e s c r i b e d  a b o v e .  T h e  r e s u l t e d  h y d r o c h l o r i d e  a n d  t r i e t h y l a m i n e  ( 0 . 5  rnrnoll w a s  

dissolved i n  DMF ( 5 0  m l ) .  To t h i s  s o l u t l o n  a d d e d  a s o l u t i o n  o f  a d i p y l  c h l o r l d e  o r  

s e b a c y l  c h l o r i d e  (0 .12 mmol) i n  THF I10  m l l  d r o p w i s e  d u r i n g  t h e  p e r i o d  o f  30 min a t  

r o o m  t e m p e r a t u r e  a n d  k e p t  f o r  1 2  h .  T h e  p r o d u c t  w a s  i s o l a t e d  a n d  p u r i f l e d  a s  

a b o v e .  

Q u i t e  a f e w  s t u d i e s  o n  t h e  m a c r o b i c y c l i c  p e p t l d e  h a v e  b e e n  p u b l i s h e d .  A r e p o r t  b y  

B l o u t  & a ~ 8 .  i s  o n l y  t h e  c a s e  we know. I n  t h e  r e p o r t  t h e  p r e p a r a t i o n  o f  a h i c y c l i c  

n o n a - p e p t i d e  i n  w h i c h  E-amino  a n d  3 - c a r b o x y l  g r o u p s  a t  a c y c l i c  h e x a p e p t i d e  a r e  

l i n k e d  t h r o u g h  t r i p e p t i d e  b a c k b o n e  w a s  d e s c r i b e d .  Preliminary r e s u l t s  f o r  t h e  

o b s e r v a t i o n  o f  t h e  compound a s  a n  i o n o p h o r e  w e r e  r e p o r t e d .  

F u r t h e r  s t u d y  t o  i n v e s t i g a t e  p r o p e r t ~ e s  o f  m a c r o b i c y c l i c  p e p t i d e s ,  3 and  4 a r e  

e x p e c t e d  t o  b e  i n f o r m a t i v e .  
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