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ORGANIC PREPARATIONS AND PROCEDURES, INT. 10(6), 279-283 (1978) 

SYNTHESIS OF THE TRIPEPTIDE A M I D E  

CARBOBENZOXY-L-PROLYL-TRIFLUORO-DL-LELJCYL GLYCINAMIDE 

N .  H. Pardanani' and N.  M u l l e r *  

Department o f  Chemistry, Purdue U n i v e r s i t y  
West L a f a y e t t e ,  I n d i a n a  47907 

The f i n d i n g '  t h a t  l e u c i n e  r e q u i r i n g  mutants  o f  E. C o l i  can be grown i n  

media c o n t a i n i n g  5 , 5 , 5 - t r i f l u o r o l e u c i n e  i n  p l a c e  of l e u c i n e  i n d i c a t e s  t h a t  

s u b s t i t u t i o n  o f  t r i f l u o r o l e u c i n e  f o r  l e u c i n e  i n  p r o t e i n s  and p e p t i d e s  has 

r e l a t i v e l y  l i t t l e  e f f e c t  on t h e i r  b i o l o g i c a l  a c t i v i t i e s .  We a r e  under tak-  

i n g  t o  p repare  seve ra l  such m a t e r i a l s  i n  t h e  e x p e c t a t i o n  t h a t  t h e i r  19F nmr 

spec t ra  w i l l  be u s e f u l  i n  i n v e s t i g a t i n g  con fo rma t iona l  changes o r  i n t e r -  

m o l e c u l a r  i n t e r a c t i o n  i n  which they  t a k e  p a r t .  

i s  t o  s tudy macromolecular substances, i t  seems w o r t h w h i l e  a l s o  t o  examine 

A l though  t h e  main o b j e c t i v e  

NaOH Et02CCH2NH2- HC1 
RCHC02H + C1C02CH2Ph RCHC02H 9 
I I 
NH2 NHC02CH2Ph 

I 

H Pd/C Carbobenzoxy- 

E t O H , H C l  I L-pro1 i n e  
RCHCONHCH2C02Et 7) RCHCONHCH2CD2Et 

NH2 HC 1 
I 
PI HCO C H 2P h 

I 1  I11 

I R =  /CHCH2 
RCHCONHCH2COR' CH3\ 

CF3 

a )  R '  = OEt b )  R '  = NH2 c )  R '  = OH 
1 

PhCH202C 

I V  
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PARDANANI AND MULLER 

one o r  more smal l  pep t ides  c o n t a i n i n p  t r i f l u o r o l e u c i n e .  The t r i D e D t i d e  

amide, L-prolyl-trifluoro-DL-leucyl g lyc inamide  was chosen because t h e  un- 

f l u o r i n a t e d  analog, me lanos ta t i n ,  has known b i o l o g i c a l  a c t i v i t y L  and has 

been s t u d i e d  by X-ray and nmr methods. 3 

5,5,5-Tri f 1 uoro-DL- leuc ine on carbobenzoxyl a t i  on w i t h  carbobenzoxy 

c h l o r i d e  and sodium a f f o r d e d  carbobenzoxy-5,5,5-trifluoro-DL- 

l e u c i n e ( 1 )  which was condensed w i t h  e t h y l  g l y c i n a t e  by t h e  mixed anhydr ide 

technique6 us ing  i soval  e r y l  c h l o r i d e  t o  g i v e  e t h y l  ca rbobenzoxy - t r i  f 1 uoro-  

D L - l e u c y l g l y c i n a t e ( I 1 ) .  

drogenat ion f u r n i s h e d  111, which on condensat ion w i t h  carbobenzoxy- l -pro-  

l i n e  a l s o  by t h e  mixed anhydr ide method gave e t h y l  ca rbobenzoxy - l -p ro l y l -  

trifluoro-DL-leucylglycinate(1Va). 

a l l o w i n g  i t s  s o l u t i o n  i n  e t h a n o l i c  ammonia t o  s t a n d  a t  room temperature 

f o r  f o u r  days t o  a f f o r d  carbobenzoxy-L-orolyl-trifluoro-DL-leucyl g l y c i n a -  

mide(1Vb). 

gave carbobenzoxy-L-pro ly l  -trifl uoro-OL-leucyl g l y c i n e (  IVc ) .  

Removal o f  t he  carbobenzoxy group by c a t a l y t i c  hy- 

Aminat ion o f  IVa was accomplished by 

H y d r o l y s i s  o f  IVa w i t h  1N sodium hyd rox ide  a t  room temperature 

EX P E R I MENTAL 

5 ,5 ,5 - t r i f  1 uoro-DL- leuc ine was purchased from A l d r i c h  Chemical Com- 
pany, I n c .  M e l t i n g  p o i n t s  (unco r rec ted )  were taken us ing  open c a p i l l a r i e s .  
The e l e c t r o n  impact  mass spec t ra  were ob ta ined  w i t h  a Dupont 21-110 i n s t r u -  
ment. S p e c i f i c  r o t a t i o n s  were k i n d l y  determined by D r .  Y .  A .  Shaikh w i t h  
a Perkin-Elmer 241 p o l a r i m e t e r  u s i n g  p a t e r i a l s  which had been s t o r e d  as 
s o l i d s  a t  room temperature f o r  about 9 months. S ince t h e  s tereoisomers of 
t r i f l u o r o - D L - l e u c i n e  may r e a c t  a t  d i f f e r e n t  r a t e s ,  and t h e  p u r i f i c a t i o n  
procedures may e f f e c t  some f r a c t i o n a t i o n  o f  t h e  p roduc t  m i x t u r e ,  t h e  o p t i -  
c a l  p u r i t y  of t h e  f i n a l  p roduc ts  i s  unknown; t h e  s p e c i f i c  r o t a t i o n s  a r e  
i n c l u d e d  a t  t h e  i n s i s t e n c e  of a r e f e r e e .  

Carbobenzoxv-5.5.5-trifl uoro-DL- leuc ine(1) .  - 5,5,5-Tri f l  uoro-DL- leuc ine 

(18.5 g., 0.1 mole)  was carbobenzoxy lated w i t h  carbobenzoxy c h l o r i d e  (18.7 

gr ,  0.11 mole)  and sodium hyd rox ide  ( 8 . 8  g., '7.22 mole) a t  0" as desc r ibed  

i n  t h e  l i t e r a t ~ r e . ~  The syrup which separated was c r y s t a l l i z e d  f rom e t h y l  
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CARBOBENZOXY-L-PROLYLS--TRIFLUORO-DL-LCUCYL GLYCINAMIDE 

E t h y l  carbobenzoxy-L-prolyl-trifluoro-DL-leucylglycinate(IVa).- Carbo- 

benzoxy -L -p ro l i ne  ( 5  g., 0.02 mole)  was condensed w i t h  I11 (6 .1  g., 0.02 

mole) by t h e  mixed anhydr ide  procedure desc r ibed  above. Compound IVa was 

i s o l a t e d  as a syrup.  At tempts t o  c r y s t a l l i z e  i t  f rom seve ra l  s o l v e n t s  

were unsuccess fu l ,  b u t  a p o r t i o n  s t o r e d  a t  25" f o r  seve ra l  months eventu-  

a l l y  became a waxy s e m i s o l i d  mass, -33.20 (c ,  1.00, EtOH). High 

r e s o l u t i o n  mass: Calcd f o r  C23H30F3N306: 

Carbobenzoxy-L-prolyl-trifluoro-DL-leucylglycinamide(IVb).- To 200 m l  o f  

abs. e thano l ,  s a t u r a t e d  w i t h  anhydrous ammonia a t  0", was added 5 g. (0.01 

mo le )  o f  IVa, and t h e  s o l u t i o n  was kep t  a t  room temperature f o r  4 days. 

The s o l v e n t  was removed under reduced p ressu re ;  t h e  syrupy r e s i d u e  c r y s -  

t a l l i z e d  s l o w l y  a f t e r  s tand ing  f o r  a few days. R e c r y s t a l l i z a t i o n  f rom 

wa te r  y i e l d e d  3.8 g. (80%) o f  IVb, mp. 132-136", -10.10 ( c ,  1.00, 

EtOH). High r e s o l u t i o n  mass: Calcd f o r  CZ1Hz7F3N4O5: 472.192; found: 

472.192. The a i r  d r i e d  sample analyzed f o r  h y d r a t e  c o n t a i n i n g  1.5 mole o f  

water .  

Anal .  Calcd f o r  C21H27F3N405-1.5H20: C,  50.50; H, 6.01; N, 11.22; F, 11.42. 

Found: C, 50.50; H, 5.91; N, 11.38; F, 11.31. 

Carbobenzoxy-L-prolyl-trifl u o r o - D L - l e u c y l g l y c i n e (  IVc ) .  - 1 g. (0.002 mo le )  

o f  IVa was suspended i n  a m i x t u r e  o f  5 rnl acetone and 2 m l  wa te r ,  and one 

e q u i v a l e n t  o f  1N sodium hyd rox ide  was added w i t h  s t i r r i n g .  A f t e r  30 min- 

u tes  a t  room temperature t h e  s o l u t i o n  was a c i d i f i e d .  The compound was 

i s o l a t e d  by f i l t r a t i o n  and d i s s o l v e d  i n  aq. sodium b i ca rbona te ,  and t h e  

s o l u t i o n  was f i l t e r e d  and a c i d i f i e d .  The p r e c i p i t a t e d  p r o d u c t  was r e c r y -  

s t a l l i z e d  f rom aq. e t h a n o l ,  g i v i n g  0.8 g. (85%) o f  IVc,  mp. 178-182, [ a ] ,  

501.217; found 501.215. 

25 

-34.80 (c ,  1.00, EtOH). 
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PARDANANI AND MULLER 

a c e t a t e  - pe t .  e t h e r  t o  g i v e  77 g. ( 8 Q X )  o f  I ,  mp. 6 5 4 8 " .  

Anal. Calcd f o r  ClQtIl6F3NO4: 

Found: C,  52.54; H, 4.96; N, 4.27; F, 18.10. 

E t h y l  Carbobenzoxy-trifluoro-DL-leucylglycinate(II).- A s o l u t i o n  o f  I 

(23.9 g. , 0.075 mole) and t r i e t h y l a r n i n e  (7.65 g. , 0.075 mole)  i n  a m i x t u r e  

of 80 m l  d r y  to luene  and 80 m l  ch lo ro fo rm was coo led  t o  -5". I s o v a l e r y l  

c h l o r i d e  ( 9  g . ,  0.075 mole)  was added w i t h  s t i r r i n g  and t h e  s o l u t i o n  l e f t  

a t  -5" f o r  1.5 h r .  A p recoo led  s o l u t i o n  of e t h y l  g l y c i n a t e  h y d r o c h l o r i d e  

(10.46 g., 0.075 mole) and t r i e t h y l a m i n e  (7.65 g. , 0.075 mo le )  i n  160 m l  

d r y  c h l o r o f o r m  was added and t h e  m i x t u r e  s t o r e d  o v e r n i g h t  i n  t h e  r e f r i g e r -  

a t o r .  The s o l u t i o n  was washed w i t h  wa te r  and 3% aq. sodium b i ca rbona te ,  

concen t ra ted  under reduced p ressu re  t o  h a l f  o f  i t s  o r i g i n a l  volume, and 

d i l u t e d  w i t h  pe t .  e t h e r  u n t i l  c loudy.  On c o o l i n g ,  t h e  p r o d u c t  separa ted  

as a t h i c k  syrup which on two r e c r y s t a l l i z a t i o n s  f rom aq. e thano l  gave 

19.7 g. (65%) o f  11, mp. 85-86'. 

Anal. Calcd f o r  C,8H23F3N205: 

Found: C, 53.20; H, 5.80; N, 6.81; F, 14.30 

E t h y l  t r i f l  u o r o - D L - l e u c y l g l y c i n a t e  h y d r o c h l o r i d e (  I I I ) .- 10 g. (0.025 mole)  

o f  I 1  d i s s o l v e d  i n  300 m l  o f  abs. e thano l  c o n t a i n i n g  2.7 m l  o f  conc. hydro-  

c h l o r i c  a c i d  were reduced w i t h  hydrogen ove r  2 g. o f  5% pa l l ad ium/charcoa l  

c a t a l y s t  a t  a tmospher ic  pressure.  

ceased, t h e  c a t a l y s t  was f i l t e r e d  o f f  and t h e  s o l v e n t s  removed under  r e -  

duced pressure.  

t i o n  under reduced pressure.  

gave 7 g. (91%) of 111, mp. 180-182'. 

Anal. Calcd f o r  C10H17F3N203*HC1: 

C1, 11.58. 

Found: C, 39.24; H, 5.81; N, 8.93; F, 18.60; C1, 11.80. 

C,  52.66; H, 5.01; N, a.38; F, 17.86 

C,  53.41; H, 5.69; N, 6.92; F, 14.09. 

When e v o l u t i o n  o f  carbon d i o x i d e  had 

The r e s i d u e  was d r i e d  by a d d i t i o n  o f  benzene and evapora- 

On r e c r y s t a l l i z a t i o n  f rom e t h a n o l - e t h e r  i t  

C, 39.47; H, 5.54; N, 9.13; F, 18.59; 
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CARBORENZOXY-L-PROLYL-TRIFLUORO-DLLEUCYL GLYCINMJDE 

Anal. Calcd f o r  CzlHz6F3N3O6: 

Found: C, 53.29; H, 5.70; N, 8.70; F, 12.01. 

Acknowledgement.- T h i s  work was suppor ted  by NSF g r a n t  BMS74-15490. 
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