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a-5-Butyl e s t e r  of N-benzyloxyc arbonyl-L-g la  t amic ac id  (Z-Glu-OtBu 1 and 

a-benz y1 e s t e r  of N-bu tyloxycarbonyl-L-g lot amic ac id  ( Boc-Glu-OBz 1 )  serve 

as key s u b s t r a t e s  i n  the syn thes i s  of 7-glutamyl pep t ides .  Z-Glu-OtBu has 

been obtained from Z-Glu(OMe)-OH by 5-butylat ion wi th  ;-butyl acetate '  o r  

isobutylene2 followed by a l k a l i n e  hydrolysis  of t he  r-methyl  e s t e r .  In t h e  

f i r s t  ca se ,  the f -butylat ion r e q u i r e s  fou r  days and l a rge  volumes of 

a c e t a t e  and the  y i e l d  i s  86%. The second r e a c t i o n  uses  gaseous reagent  and 

needs about t h r e e  days and gave a 79% y i e l d  of product.  We now desc r ibe  a 

simpler method which a f fo rds  s l i g h t l y  higher  y i e l d s  of  Z-Glu+tBu, using 

PW13 and 3-BuOH i n  py r id ine t3  t h i s  method i s  p a r t i c u l a r l y  convenient f o r  

l a r g e  s c a l e  preparat ions.  

Z-Glo(OMe)-OH + POC13 + f-BuOH +2C5H5N - 
Z-Glo(0hbe)OtBu + C5H5N'HOPOCl2 + CSH5N'HCl 

Boc-Glu-OBz1 had p rev ious ly  been obtained e i t h e r  through ring-opening 

the intramolecular  anhydride (Boc-Glu-0) with benzyl o r  through 
U 

d i r e c t  e s t e r i f i c a t i o n  with benzyl bromide.6s7 I n  bo th  cases ,  t he  product 

was i s o l a t e d  from the r e a c t i o n  mixture as i t s  dicyclohexylammonium 

which was then  cleaved wi th  c i t r i c  acid.  The previous methods ( e s p e c i a l l y  
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the  f i r s t )  a r e  multi-step procedures and thus time-consuming. The o v e r a l l  

y i e l d s ,  based on Boc-Glu by the  f i r s t  method a r e  reported t o  be 2&?&,4 52%' 

and 47%' ( t h e  d i f fe rence  i n  y i e l d s  comes from t h e  m d e  of synthes is  of Boc- 

G1u-O) and by the  second t o  be 2 f ~ ? b . ~  We a l s o  descr ibe an improvement i n  

the  i s o l a t i o n  of the  product.  Af te r  d i r e c t  e s t e r i f i c a t i o n .  Boc-Glu(OBz1)- 
U 

OBzl and Boc-Glu a r e  removed by the  appropriate  ex t rac t ions .  The f i r s t  

compound i s  l e f t  i n  the  organic layer  (A, see  Experimental Sect ion)  and the  

second one i s  removed from the  organic  l a y e r  (B) by washing with 0.02N 

K2CO3. 

r e s u l t e d  i n  a higher y i e l d  of product of higher  p u r i t y .  

This procedure made the  use of dicyclohexylamine unnecessary and 

t-BuOH was d r i e d  a s  follows: 2 L of alcohol was heated over COO f o r  3 hrs ,  
a i r t i l l e d  and heated with 60 g Na u n t i l  2 /3  of the  metal was consumed. 
Thereaf te r  a second 60 g por t ion  of Na was added and the  alcohol  d i s t i l l e d .  
Solvents were removed i n  vacuo on r o t a t o r y  evaporator a t  a b a t h  temperature 
not  exceeding 30'. Mps (uncorrected)  were determined on a Bogtius 
apparatus.  Spec i f ic  r o t a t i o n s  were taken on a Zeiss  polar imeter .  The 
homogeneity of the  products was checked on s i l i c a  g e l  p l a t e s  (DC Alufol ien 
Kieselgel  Merck No. 5553) i n  the  following solvent  systems: A = 
chloroform-methanol-acetic acid (95:5:3), B = chloroform-methanol-concd 
ammonia (6:s: 11, C = chloroform-pyridine (20:1),  D - benzene-pyridine- 
a c e t i c  ac id  (20:2:1), E = isopropanol-water (7:3).  Spots were v isua l ized  
with chlor ine- tol idine reagent .  

a-t-Butyly-Methyl-N-Carbobenzoxy-L+lutamate.- A s t i r r e d  s o l u t i o n  of Z- 

Zlu(0Me)' (127.1 g,  0.516 moll i n  d r i e d  - h O H  (1.00 L) and d r i e d  ppridine' 

(0.45 L) was cooled t o  -5' and PW13 (47.3 A), 0.516 mol) dropped over 30 

min while t h e  temperature was maintained a t  -5'. The reac t ion  mixture was 

s t i r r e d  f o r  15 min a t  -5' and then f o r  40 min a t  20'. Evaporation of the  

solvent  l e f t  a res idue which was dissolved i n  water (300 mL). The 

r e s u l t i n g  aqueous s o l u t i o n  was ex t rac ted  with e t h e r  (2  x 300 mL) and the  

e t h e r e a l  e x t r a c t  was washed with a s a t u r a t e d  NaHC03 Solut ion ( 2  x 300 mL), 

b r i n e  (2 x 300 mL) and d r i e d  over Na2S04. Evaporation of the solvent  l e f t  
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0.80. 

- Anal. Calcd f o r  C18H25N06: C, 61.52; H ,  7-17; N,  4.00 

Found: C,  61.11; H. 7.25; N. 4.40 

a-t-Butyl-N-Carbobenzoxy-L-Glutamate.- Z-Glu(OMe)-OtBu was hydrolyzed 

according t o  the procedure of Gamble' t o  give a 68% y i e l d  of product,  mp. 

82-83.5', [a];' = -26.6' ( c  1.2 MeOH), lit.2 mp. 82-84', = -26.6' (c 

1.2 MeOH), lit.'' mp. 82-83.5', [a]:' = -27.3' (c 3 YeOH). A - 0.46, 

B - 0.69, D - 0.43, E - 0.68. 

Itf: 

Anal. - Calcd f o r  C17N23N06: C ,  60.52; H ,  6.87: N ,  4.15 

Found: C, 60.48; H, 6.83; N,  4.28 

a-Benzyl-N-t-htyloxycarbonyl-L-Glutamate .- To a s t i r r e d  s o l u t i o n  of Boc- 

Glu (98.9 g.  0.4 mol) i n  DMF (100 mL) of cons t an t  temperature (25'). was 

added dropwise t r i e thy lamine  (55.5 mL, 0.4 moll over  1 5  min and then benzyl 

bromide (52.3 mL. 0.44 moll over 7 min. S t i r r i n g  was continued f o r  10 h r s  

a t  room temperature. Water (800 mL) was added t o  the  r e a c t i o n  mixture and 

the aqueous l aye r  was ex t r ac t ed  with e t h y l  a c e t a t e  ( 3  x 400 mL). The 

organic  l aye r  (A)  was ex t r ac t ed  with 1 N  Na2C03 (400 mL and 2 x 100 mL) and 

the  aqueous e x t r a c t  then a c i d i f i e d  with 1.3N HC1 t o  pH 2 and ex t r ac t ed  with 

e t h y l  a c e t a t e  (300 mL and 2 x 200 mL). The organic  l a y e r  (B) was washed 

with 0.02N K2C03 s o l u t i o n  (7  x 500 m L ) ,  0.02N K2C03 s a t u r a t e d  with NaCl 

(500 mL) and b r i n e  (2 x 100 mL). Afte r  drying over Na2S04, the so lven t  was 

evaporated and the r e s idue  c r y s t a l l i z e d  from ethanol  t o  give 59.4 g (44%) 

of  product,  mp. 93-93.5', [a]$' = -30.3' (c  1 MeOH), l it .4 mp. 93-93.5', 

[a1t5 = -30.2' (c 1 MeOH). lit.7 mp. 94-9S0, = -30.5' ( c  1 MeOH). 

Bf: A - 0.50, B - 0.64, D - 0.58, E - 0.80. 

Anal. Calcd f o r  C17H23N06: c, 60.52; H ,  6.873 N, 4.15 

Found: C ,  60.59; B, 6.93; N,  4.08 

- 
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As p a r t  of our  s t u d i e s  on i n s e c t  growth i n h i b i t i o n  and feeding 

de te r r ency  involving gossypol and r e l a t e d  terpene aldehydes,  i t  was of 

i n t e r e s t  t o  i n v e s t i g a t e  the  l e a s t  complicated example, 8-hydroxy-l- 
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