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t 
SYNTHESIS OF y-L-GLUTAMYL-TAURINE (GLUTAURINE) 

Arthur M .  Felix 

Chemical Research Department 
Hoffmann-La Roche Inc . ,  Nutley New Jersey  07110 

1 Glutaurine (y-L-glutamyl-taurine) was o r ig ina l ly  i so la ted  from mam- 

malian  parathyroid^.'-^ 
with taur ine ,  cholamine, homotaurine and cystamine have a l s o  been re-  

p ~ r t e d . ~  Glutaurine has been reported t o  influence the metabolism of 

Vitamin A and t o  antagonize the prednisolone inh ib i t ion  of thymus cul-  

tu re  growth.6 Glutaurine i s  reported t o  have o ther  pharmacologically 

and therapeut ic  propert ies  such as  rad ia t ion  pro tec t ion ,  promotion of 

wound healing, protect ion against  s t r e s s  and infec t ions .  

Other analogs of glutamic acid o r  a s p a r t i c  acid 

5 

3 

The synthesis  of glutaurine was recent ly  described via th ree  d i f -  

These procedures f e ren t  pathways7 using benzyl s ide  chain protect ion.  

red prolonged c a t a l y t i c  hydrogenolysis (presumably to  circumvent 

y s t  poisoning by the  S-containing intermediate) o r  pur i f ica t ion  by 

ion-exchange chromatography. 

intermediates with side-chain protect ing groups which do not require  

deprotect i  on by c a t a l y t i c  hydrogenation. 

An a l t e r n a t e  synthesis  was devised using 
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FELIX 

Our syn thes i s  o f  g l u t a u r i n e  was c a r r i e d  o u t  us ing  t - b u t y l  s ide -cha in  

Boc-L-Glu(0H)-OtBu was p r o t e c t i o n  by t h e  procedure o u t l i n e d  i n  Scheme 1 .  

converted t o  t h e  N-hydroxysuccinirnide es te r ,  I ,  by t h e  procedure o f  

Anderson and coupled w i t h  t a u r i n e  tr imethylbenzylammonium s a l t ,  11, 

(prepared from t a u r i n e  and T r i t o n  B). I n te rmed ia te  I11 was f u l l y  depro- 

t e c t e d  i n  one s tep  us ng t r i f l u o r o a c e t i c  a c i d  and t h e  f i n a l  p roduc t ,  I V Y  

was ob ta ined as wh i te  pr isms. 

chromatographic p u r i f  c a t i o n  i n  71.2% y i e l d  and cha rac te r i zed  by I R ,  NMR, 

s p e c i f i c  r o t a t i o n  and elemental  a n a l y s i s .  

3.20; 0.2M Na ; c o n t a i n i n g  i sop ropano l )  gave a homogeneous peak a t  t = 

9 min (under these c o n d i t i o n s  a s p a r t i c  a c i d  emerges a t  t = 22 m in ) .  

new procedure was found t o  be somewhat more convenient than those pre-  

v i o u s l y  repor ted .  

8 

G l u t a u r i n e  was ob ta ined  d i r e c t l y  w i t h o u t  

Pept ide  a n a l y s i s  o f  I V  (pH 

t 

T h i s  

7 

CHCH2CH2C-ON 

0 “5 BocNH, 

/ 
HOSu BocNH, 

CHCH CH CO H 
t-Bu02C / 2 2 2  

- t-Bu02C - 

I 

H2NCH2CH2S03- 1 Me3kH2Ph (11 )  

H N  BocNH 
> C H C H ~ C H ~ C O N H C H ~ C H ~ S O ~ H  JFA t - B u0 C/ ‘ c ~ c H ~ ~ H ~ ~ ~ N H c H ~ C H ~ ~ ~ ~ ~  

H02C - 

Me 3 k H 2 P h  

I V  I 1 1  

Scheme 1 
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SYNTHESIS OF y-L-GLUTAMYL-TAURINE (GLUTAURINE) 

EXPERIMENTAL 

M a t e r i a l s  and Methods 

N-t-Butyloxycarbonyl-L-glutamic a c i d - a - t - b u t y l  - e s t e r  and t a u r i n e  
were purchased from Chemical Dynamics Corp. 
grade, Matheson, Coleman and B e l l )  was d i s t i l l e d  f rom n i n h y d r i n  a t  r e -  
duced pressure  and s t o r e d  ove r  mo lecu la r  s ieve .  
( A l d r i c h  Chemical Co.) was p u r i f i e d  by d i s t i l l a t i o n  a t  reduced pressure .  
T r i e t h y l a m i n e  ( P i e r c e  Chemical Co.) was o f  Sequanal grade p u r i t y .  A l l  
o t h e r  s o l v e n t s  were o f  reagen t  grade p u r i t y  and used w i t h o u t  f u r t h e r  
p u r i f i c a t i o n .  

Dimethyl formamide ( reagen t  

Dicyclohexylcarbodiimide 

Pept ide  analyses were performed on t h e  Beckman Model 121M Amino A c i d  
Ana lyzer .  T l c  (100 pg l o a d )  was c a r r i e d  o u t  on s i l i c a  g e l  G p l a t e s  
(Ana l tech ,  I n c . )  and developed w i t h  c h l o r i n e - t o l i d i n e .  Me1 t i n g  p o i n t s  
were determined on a R e i c h e r t  h o t  s tage apparatus and a r e  unco r rec ted .  
I n f r a r e d  and NMR s p e c t r a  were measured and found t o  be compat ib le  f o r  a l l  
new produc ts  syn thes ized.  O p t i c a l  r o t a t i o n s  were measured i n  a j a c k e t e d  
1-dm c e l l  on a P e r k i n  Elmer Model 141 Po la r ime te r .  

N-t-6utyloxycarbonyl-L-glutamic - a c i d - a - t - b u t y l  - ester-y-N-hydroxysuccini- 

mide e s t e r  ( I ) . -  - A s o l u t i o n  o f  N-t-butyloxycarbonyl-L-glutamic - acid-a-  

- t - b u t y l  e s t e r  (3.11 g, 10.3 mmol) i n  methylene ch1oride:dimethylformamide 

(50 mL:4 mL)  was coo led  t o  0" and t r e a t e d  w i t h  N-hydroxysucc in imide  

(1.30 g, 11.3 mmol) and dicyclohexylcarbodiimide (2.33 g, 11.3 mmol). 

S t i r r i n g  proceeded a t  0" 

t u r e  was f i l t e r e d  and t h e  

methylene c h l o r i d e  (50 mL 

s a t u r a t e d  NaCl ( 2  x 25 mL 

o r  30 min and 25" f o r  17 h. The r e a c t i o n  m ix -  

f i l t r a t e  evaporated t o  dryness, t aken  up i n  

and e x t r a c t e d  w i t h  10% NaHC03 ( 2  x 25 mL), 

, 1M c i t r i c  a c i d  ( 2  x 25 mL), s a t u r a t e d  NaCl 

(2  x 25 m L ) ,  d r i e d  (MgS04) and evaporated. 

ace ta te -pe t ro leum e t h e r  p rov ided  a w h i t e  c r y s t a l l i n e  p roduc t :  Y ie ld ,  

3.26 g (79.1%); mp. 136.5-138.5"; ["ID -15.14" ( C  - 2.4, EtOH); R f  0.85 

C r y s t a l l i z a t i o n  f rom e t h y l  

25 

(BUOH-ACOH-EtOAC-H 0; 1 : 1 : 1 : 1 ) . 
2 

Anal .  - Calcd. f o r  C18H28N208: C, 53.99; H, 7.05; N, 7.00. 

Found: C,  54.20; H, 7.04; N, 7.10. 
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FELIX 

Taur ine  tr imethylbenzylammonium s a l t  ( I I ) . -  

10.0 mmol) and T r i t o n  B (40% i n  methanol, 4.18 mL, 10.0 mmol) was evapo- 

r a t e d  t o  dryness and t h e  res idue  taken up i n  DMF ( 2  mL) and evaporated t o  

dryness aga in .  T h i s  procedure was repeated  two more t imes and t h e  r e s i d -  

u a l  o i l  was taken up i n  25.0 mL o f  OMF ( f i n a l  c o n c e n t r a t i o n :  0.40 mmol/mL) 

and used d i r e c t l y  i n  t h e  c o u p l i n g  r e a c t i o n .  

A m i x t u r e  o f  t a u r i n e  (1.25 g, 

N- t -Buty loxycarbony l  - -L-g l  utamyl - a - t - b u t y l  ester-y-taurine-trimethyl- 

benzylammonium s a l t  ( I I I ) . -  

4.75 mmol) and t a u r i n e  tr imethylbenzylammonium s a l t  (11, 11.9 mL, 4.75 

A m i x t u r e  o f  Boc-Glu(0Su)-OtBu ( I ,  1.901 g, 

mmol) was s t i r r e d  a t  25" f o r  18 h. T r i e t h y l a m i n e  was added t o  m a i n t a i n  

ph $8 (mo is t  l i t m u s  paper )  and t h e  r e a c t i o n  m i x t u r e  evaporated t o  dryness. 

The res idue  was taken up i n  DMF (10  mL) and evaporated t o  dryness aga in .  

T h i s  procedure was repeated  two more t imes and t h e  f i n a l  r e s i d u e  was 

t r i t u r a t e d  w i t h  e t h e r  t o  a f f o r d  a w h i t e  amorphous produc t ;  R f  0.44 

(BuOH-AcOH-EtOAc-H 0; 1 : l : l : l )  wh ich  was used d i r e c t l y  i n  t h e  depro- 

t e c t i o n  s tep .  

2 

Glutaurine(y-L-Glutamyl-taurine) ( I V )  . -  I n t e r m e d i a t e  I 1 1  was t r e a t e d  

w i t h  t r i f l u o r o a c e t i c  a c i d  (35 mL) a t  25" f o r  1 .5  h. and t h e  r e a c t i o n  

m i x t u r e  evaporated t o  dryness. The r e s i d u e  was evaporated f rom H,O 

( 4  x 10 mL), and c r y s t a l 1  

(71.2% o v e r a l l  y i e l d  f rom 

isopropano l  gave w h i t e  p r  

1N - HC1); R f  0.21 (BuOH-Ac 

H20; 15:3:10:12). 'H-NMR 

L 

zed f rom H 0 - i sop ropano l :  Y ie ld ,  0.862 g 

I and I 1  . R e c r y s t a l l i z a t i o n  f rom H 0- 

sms; mp. 223.5-224" dec; t 23.94" (C 0.94, 

H-EtOAc-H20; 1 : l : l : l ) ;  R 0.19 (BuOH-AcOH-Pyr- 

(D20) 6 2.74 (m,2H), 2.96 (m,2H), 3.55 ( t ,2H),  

2 

2 

- 

f 
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SYNTHESIS OF y-L-GLIITAMYLt-TAURINE ( GTLJTAURTNE ) 

4.05 (t,2H), 4.56 ( t , l H ) .  

mp. 222-223", [af  + 20.3" (C - 3.6, H20). Pep t ide  a n a l y s i s  i n  water  

us ing  (conc., 514.2 nm/mL) [20 LIL (10.3 nmole) app l i ed ]  a t  0.5 O . D .  sca le  

I R  (KBr) 3310, 1750, 1230, 1165 cm- l .  L i t . 7 ;  

showed a s i n g l e  n i n h y d r i n  p o s i t i v e  peak a t  r e t e n t i o n  t ime  9 .0  min. 

t 
Eluan t :  C i t r a t e  b u f f e r ,  pH 3.20 (0.2M Na ) c o n t a i n i n g  i - P r O H .  

Anal .  - Calcd. f o r  C H N 0 S :  C,  33.07; H, 5.55; N, 11.02; S, 12.61. 

Found; C,  32.72; H, 5.56; N, 10.83; S, 12.34. 

7 1 4 2 6  
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