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SUMb¶ARY 

Tert . -Butyloxyca r b ~ n y l - l - ~ ~ C - g l y c y  1-L-t ryp tophyl-L- 
-methiowl-L-aspartyl-L-phenylalaninamide /I/, H - d 4 C -  
-gly cy 1-L- t ryp t o phy 1-L-me t h i  ony 1-L-as pa r t y  1-L-pheny 1- 
alaninamide /II/ and t e r t .  -butylo~ycarbonyl-l-~~C-arnino- 
oxya ce tyl-L-tryptophyl-L-me thionyl-L-aspartyl-L-phenyl- 
alaninamide /V/ of d i f f e ren t  spec i f i c  rad ioac t iv i t iee  
have been synthesized for biological  studies.  

Key Words: Synthesis, 14C-labelling, arninoowacetic acid,  
pentagastrin analogs 

INTRODUCTION 

The mammalian " l i t t l e "  gas t r ins ,  consis t ing of 17 amino 

acids,  have several  biological  e f f ec t s  i n  the gas t ro in tee t i -  

n a l  t r a c t  under physiological conditions [l]. The C-terminal 

te t rapept ide of these gas t r ins  /H-Trp-Met-Asp-Phe-NH2/ exhi- 

b i t s  the f u l l  activity of the or ig ina l  heptadecapeptide [ 21. 
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More than 200 analogs and d e r i v a t i v e s  of t h i s  C-terminal 

te t rapept ide  have been synthesized. Pept ide hormones i n  

l i v i n g  organisms a r e  general ly  i n a c t i v a t e d  by endo- and 

exopeptidases. We have e a r l i e r  synthesized BOC-l-’%-Gly- 

-Trp-hIet-Asp-Phe-NH2 [ 31 with t h r e e  d i f f e r e n t  s p e c i f i c  ac- 

t i v i t i e s  t o  study i t s  i n a c t i v a t i o n  i n  l i v i n g  organism. The 

b io logica l  s t u d i e s  revealed t h a t  a f t e r  h e p a t i c  t r a n s i t  t h i s  

pentagas t r in  analog is excreted through t h e  b i l e  p a r t l y  i n  

i n t a c t ,  and p a r t l y  i n  deaminated forms [4] . Some new pen- 

t a g a s t r i n  analogs containing d-aminooyy a c i d  a t  N-terminus have 

enhanced g a s t r i u  ac id  secre tory  a c t i v i t y  i n  r a t s  [5, 61. It 

was shown t h a t  t h e  aminooxy acid-containing analogs have a 

g r e a t e r  secre tory  a c t i v i t y  than t h e  g lycyl  analog [7]. The 

increased b io logica l  e f f e c t  may be connected with the  slower 

el iminat ion from t h e  c i r c u l a t i o n  of these  analogs. This 

f ind ing  promted u s  t o  synthes ise  one of t h e  most a c t i v e  

analogs i n  14C-labelled form f o r  a d e t a i t e d  study of  meta- 

bolism. 

RESULTS AND DISCUSSION 

BOC-l-14C-Gly-Trp-Met-Asp-Phe-NH2 /I/ with a s p e c i f i c  

a c t i v i t y  of 4.82 mCi/mmol o r  178,3 M B q / m m o l  was synthesized 

by the reac t ion  of  BOC-l-14C-Gly-OPcp /5.15 mCi/mmol/ and 

H-Trp-Met-Asp-Phe-NH2. I n  a d d i t i o n  t o  the  usual  chemical 

cont ro ls ,  /I/ was character ized by radiochromatogram-scan- 

ning a s  a s i n g l e  TLC spot  and rad ioac t ive  peak and f u r t h e r  

by i t s  b io logica l  a c t i v i t y  which was i d e n t i c a l  with t h a t  of  

the unlabelled compound [ 3 ] .  
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H-l-14C-Gly-Trp-Met-Asp-Phe-EH2 /II/ w i t h  a s p e c i f i c  

a c t i v i t y  of 4.18 mCi/mmol or 154,7 IklBq/mmol was prepared 

from /I/ using t r i f l u o r o a c e t i c  acid with subsequent l ibera-  

t i o n  from it t r i f l u o r o a c e t a t e .  It was character ized i n  t h e  

same way a s  /I/. It showed a s i n g l e  TLC spot  and radioac- 

t i v e  peak. Its b io logica l  a c t i v i t y  was i d e n t i c a l  w i t h  t h a t  

of t h e  unlabelled compound [ 81. 

BOC-l-14C-OGl.y-Trp-Met-Asp-Phe-NH2 /V/ w i t h  a s p e c i f i c  

a c t i v i t y  of 500 )LCi/mmol or 18,43 MBq/mmol was prepared by 

t h e  reac t ion  of BOC-l-14C-OGly-OPcp /IV/ and H-Trp-Met-Asp- 

-Phe-NH2 [5]. Its chemical and b io logica l  i d e n t i t y  t o  t h e  

unlabel led compound [5] and i t s  p u r i t y  a s  a s i n g l e  TLC spot  

and rad ioac t ive  peak were establ ished.  

For the synthes is  of /m / ,  l-14C-bromoacetic acid was 

reacted with BOC-NH-OH according t o  t h e  method described 

previously f o r  benzyloxycarbonyl d e r i v a t i v e  [ g ]  . The BOC-1- 

-14C-OGly-OH /III/ obtained was i s o l a t e d  and character ized 

a s  i t s  dicyclohelSylammonium s a l t  /III./ /580 pCi/mmol/ o r  

21,46 MBq/mmo~. Af te r  l i b e r a t i o n  of BOC-1-14C-OGly-OH from 

its s a l t ,  BOC-l-14C-OGly-OPcp /IV/ was prepared and chemi- 

c a l l y  character ized i n  t h e  same way as f o r  t h e  unlabelled 

compound [lo] [SCHEME 11. 

Studies  on t h e  metabolisms of these compounds w i l l  be 

published l a t e r .  

Abbverivatione: BOC- = tert.-butyloxycarbonyl-; O G l y  = amino- 
oxyacetic ac id ;  DCHA = dicyclohexylamine, DCCI = dicyc- 
lohexylcarbodiimide; HOPcp = pentachlorophenal, 
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S C H E M E  1. 

Br- CH2 L4CO0H + B O C - N H - O H  - B O C - N H - 0 - C H 2  A 4 C 0 0 H  

111 

1 
BOC-NH-0-CH2 J4COOH.DCHA 

CL cL +PCPOH 1Il.a I t  
14 BOC-1- C-OGLy-OPCP + H -Trp-Met-Asp-F%e-NH2 

I v. 

14 BOC-1 - C-OGly-Trp -Met -Asp- F h  NY 

V. 

EXPERIMENTAL 

All common L-conf igu ra t ion  amino acids were commercial 

products .  Me l t ing  p o i n t s  a r e  uncor rec t ed ,  measured u s i n g  a 

T o t t o l i  /Buchi/ appa ra tus .  O p t i c a l  r o t a t i o n s  were measured 

wi th  a Perkin-Elmer 141  au tomat i c  d i g i t a l  r eadou t  p o l a r i -  

meter ,  t ube  l e n g t h  1 dm. One d imens iona l  t h i n - l a y e r  chrorna- 

tography was c a r r i e d  ou t  on 5x20 cm p l a t e s  u s i n g  0.2 ma t h i c k  

K i e s e l g e l  PF254 /Merck/ and t h e  fo l lowing  s o l v e n t  s y s t e m  

were used. 
s 1, Z I - B U O H / A C O H / H ~ ~  

S 2, CHC13/MeOH 8 : 2  

s 3 ,  CF1CI.g n-hexane/AcOH 

4: 1: 1 

8 :  1: 1. 
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Solvents S 4 to S 7 were made by mixing EtOAc with a 
stock solution of pyridine/AcOH/H20=20:6:ll in the follo- 

wing ratios: 
S 4, EtOAc/stock 9.5:O. 5 

S 5, EtOAc/stock 9: 1 

S 6 ,  EtOAc/etock 4: 1 

S 7, EtOAc/stock 7:3 
Thin-layer chromatograms were controlled with a Packard 

Chromatogram-scanner Modell 7201. The activities were measu- 

red with a Packard TRI-CARB liquid scintillation system. 

Tert . -Buty lox~carbonvl-l-~~C-nl~c~l-L-tr~~t oDhY1-L-rnethionul- 

-L-asDartyl-L-Dhenylalaninamide /I/ 
'Pert. -3utylo~ycarbonyl-l-~~C-glycine /126.5 mg, 72 %, 

m.p. 79-8loC, 4.52 mCi/mmol or 167.42 MBq/mmol/ was obtained 

by tert.-butyloxycarbonylation of 33.5 mg 1-l4C-glycine and 

42 mg glycine. To obtain the pentachlorophenyl ester of tert.- 

-butylo~ycarbonyl-l-~~C-glycine /110 mg, 52 %, m. p. 114-116'C/ 

we used the method earlier described [ 3 ] .  119.2 mg /0,2 mmol/ 

L-tryptophyl-L-methionyl-L-aspartyl-L-phenylalaninamide and 

105.8 mg /O. 25 rnmol/ BOC-l-14C-glycine pentachlorophenyl 

ester 15.15 mCi/mmol/ were dissolved in 15 m l  DMF saturated 

with argon. After a 48 h reaction time under stirring at 

room temperature, the reaction mixture was concentrated to 

3 m l  under reduced pressure and poured into 30 m l  ether sa- 

turated with argon. After 30 min stirring, the protected 

pentapeptidainide was collected by centrifugation, washed with 
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e t h e r ,  and d r i e d  i n  a d e s i c c a t o r  over  P205. The crude pro- 

duct /143 mg, 95 %, m.p. 199-203OC/, con ta in ing  minimal con- 

tamination, was dissolved i n  2 m l  methanol, p r e c i p i t a t e d  by 

adding water,  centr i fuged o f f ,  washed w i t h  e t h e r ,  anddrled 

i n  a d e s i c c a t o r  over P205. Yield: 129 mg;  a chromatography- 

c a l l y  / 5  4 , S 5  , SG; / and radiochromatographically homogeneous 

product, m.p. 207-2Og0C CdV2=-2g0 c = l  DMF. Amino a c i d  analy- 

sis: Phe 1.00; Asp 0.97; Met 0.93; G l y  1.02; Trp 0.87. 

H-l-14C-nlycul-L-tr~ to~~~L-methionvl-L-aspertyl-L-phensl- 

alaninamide /II/ 

22.5 mg /0.03 mmol, 4.82 mCi/mmol or 178.3 bfBq/mmol/ 

&/was dissolved i n  0.5 a1 2.2 N a c e t i c  acid/HCl, shaken f o r  

30 min., poured i n t o  7 m l  cooled e t h e r  s a t u r a t e d  with argon, 

centr i fuged,  washed with e t h e r  and d r i e d  i n  a d e s i c c a t o r  over 

KOH. The pentapeptidamide s a l t  was d i s so lved  i n  water contai-  

ning 1.1 equivalents  of 1 IT NaOH, and t h e  s o l u t i o n  was a c i d i -  

f i e d  t o  pH 7 with 1 N HC1. The p r e c i p i t a t e  was f i l t e r e d  o f f  

and washed thorougly with water  i n  an argon atmosphere. Yield: 

18.5 m g  /94.8 %/; a chromatographically IS4 , 53 / and radio-  

chromatographically homogeneous product,  m. p. 204-206OC. 

T e r t  . -But~loxycarbonsl-l-14C-aminoo~~cethyl-L-t~~to~~l-L- 
-methiony 1-L-asgarty 1-L-phenyla lanina mide /V/ 

215 mg /0.36 mnol/ L-tryptophyl-L-methionyl-L-aspartyl- 

-L-pherb.lalaninanide [5]  and 113 ng /0.44 mmol, 0.58 mCi/mmol 

or 21.46 MBq/mmol/ /IV/ were dissolved i n  7.5 ml D h P  s a tu ra -  

ted with argon. Af t e r  72 h reaction time under s t i r r i n g  a t  room 
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temperature, t h e  r e a c t i o n  mixture was concentrated t o  2 ml 

under reduced pressure and poured i n t o  20 m l  e t h e r  s a t u r a t e d  

with argon. A f t e r  c e n t r i f u g a t i o n  t h e  protected pentapeptid- 

amide was washed with e t h e r ,  and d r i e d  i n  a d e s i c c a t o r  over 

The crude product /275 rng, 100 %, m.p. 187-188'C/ con- '2O5' 
t a ined  minimal contamination; 155 mg crude pept ide dissolved 

i n  3 m l  methanol, precipttated by adding water,  centr i fuged,  

washed with e t h e r ,  and dr ied.  Yield: 124 mg, 80 %; a chroma- 

tog raph ica l ly  /S4 , 53 , 55  , S 6  / and radiochromatography- 

c a l l y  homogeneous product, m. p. 193-196OC. 

T e r t  . -Butslowcarbonvl-l-14C-aminooxya c e t i c  a c i d  penta chloro- 

phenyl e s t e r  /IV/ 

373 m g  /1 m o l /  t e r t  . -butylo~ycarbonyl-l-~~C-aminooxy- 
a c e t i c  a c i d  /prepared by E, K o l t a i  e t  a l . , /  was i s o l a t e d  a s  

t h e  DCHA /I11 a/ s a l t  chromatographically / S 4  , S4 / and 

radiochromatographically homogeneous, in. p. 190-193°C, 580 

)Ici/mmol o r  21.46 MBq/mmol/. It was l i b e r a t e d  from s a l t  form 

i n  t h e  usua l  way /III/. The homogeneous o i l  and 266 mg /1 mmol/ 

pentachlorophenol were dissolved i n  5 ml dioxane, cooled t o  

O°C and 206 mg /1 mmol/ DCCI was added. Af t e r  4 h s t i r r i n g  

a t  room temperature t h e  p r e c i p i t a t e d  dicyclohexylurea was 

removed by f i l t r a t i o n  and washed w i t h  dioxane, t he  dioxane 

was evaporated under reduced p res su re ,  and t h e  r e s idue  was 

r e c r y s t a l l i z e d  from methanol, f i l t e r e d  o f f  and dr ied.  
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Yield: 204.2 mg, 46.5 %; a chromatographica l ly  /S.( , 5.3 , 
S4 / and rad iochromatographica l ly  homogeneous product, m.p. 

143-144'C, [dD2*=-l6. 3 O ,  c-1 DW. 
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