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166. L( +)- and D( -)-y-Carboxyglutamic acid. Absolute Configuration, 
Properties and Synthesis by Resolution of DL-N-Benzyloxycarbonyl- 

y-carboxyglutamic acid y ,  7'-di-t-butylester 
Preliminary conimunicationl) 
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Tlie optical properties of natural y-carboxyglutarnic acid have not yct been 
described. It can be assumed that this amino-tricarboxylic acid belongs to  the L- 

series, because it is produced biosynthetically through carboxylation of protein L- 
glutamic acid residues rl]. We have recently completed a synthesis of m-y-carboxy- 
glutarnic acid and of crystalline derivatives that could be useful for preparing pep- 

1) Part of the thesis of W . M .  We thank the Schweizerischer Nationalfonds zur Forderung der 
wisscnschaJi1ichen Fovsclzung for financial aid. A detailed account is in preparation for Helv. 
chim. acta. 
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tides 1-21. In this report, we wisli to  present a pi-eliiiiinary acmuiit ( I I  the resolution of 
m-N-benzyloxycarbonyl-y-carboxyglutaniic acid y ,  7'-di-t-butylester [Z-Gla (0- 
tRu)a.OH], tlie determination of the absolute configuration of the eiiantioiiicrs, and 
the optical properties of L (  +)- and r,(-)-y-carboxyglut~~lnic a d  (L- and ~ - G l a ) .  

Froiii a n  eqniiiiolar solution of ni.-ZGla(OtLSu)z-O [-I and quinine ii i  etlq.1 acetate, 
tlie lacao-eiiantiomer of tlie amino-acid derivative crystallized as the diastereoniei-ic 
salt: needles, m.p. 131-135", - 72.4" (c = 1, CHC13)2). From thc inother liquor, the 
dclt.tro-enantiorrier was obtained partially pure by removal of tlie quinine by the 
strongly acidic ion exclianger :Ziiiberlyst A15. Crystallization from carbon tetra- 
cliloridc and peiitane gave pure (+)-ZGla (0-tBu)z.OH : 111.13. S4-S6", -+- 11.9" 
(c = 3.2, CHC13) [(-) - ZGla (0-tRu)z.OH : n1.p. 86-88', - 11.3" (c = 1.1, CHC13)]. 
Removal of the beiizyloxycarbo~iyl group (2-) by catalytic lijdrogenation gave 
(+) - HGla  (0-tBu)a.OH : -t 5.5" I ~ ( - )  - H G l a  (0-tl3u)z.OI-I : -- 5.7"j, both (c = 1, 
MeOH) . Tlie t-butylester groups were reiiioved by dissolution in cold colic. hydro- 
chloric arid mid iiliinediate evapoi-a1ion i?6 uucuo. (-I )-(;la, l ICl  : + 34.6" (c : 1.2, 

111e absolute configuration was derived from a coiiii~arisoii of t l i u  optical rotations 
of tlie (electroplioretically pure) glutaiiiic acid hydrocliloride obt aiiicd by stanclarcl 
Iiydrolysis3) of I-(-)- Z.Glu(OtBu).OH I-?] (-1- 20.6 5 0.2";  optical purity assuuied 
to be 100(%), ( - I + )  - ZGla (0-tKu)z.OEI ( - 1 -  20.4 & 0.2"; calculatcd optical purity 
99(Xj), and (-) - ZGla (0-tBu)z.OH (- 20.5 :k 0.2"; calculated optical piirity 99- 

(-I-) -- Gla, HCl have the I>-configuration at the cc-carbon atom (this \vas alw sliown 
by asymmetric syntliesk of (+) - Gla4)). 

NMR. investigations revealed the (slow) cxc1iaiigeal)ility of the y-protoii against 
a deuteron in DzO, aiicl tlie restricted rotation of tlie side cliaiii (inequivalence of tlie 
two B-protons) . 

Gla is the most acidic natural amino-acid : it eriicrges first from an analytical 
column (at about 20-25 inin), and its I.P. (electrophoresis) lies between 2 and 2.5, 
coinparable to that oE iiilrilo-ti-iacetic acid. 

HmvlrrIc.~ CIIIRIICA A c r a  - \'d. 50, 1 ' ~ .  .5 (107b) ~~ Nr. 

6~ HCI) [(-) - (;h, HC1 : -- 37.5" (C 1 ,  6~ HC1)j. 
,. 

100Oj). It follows that ( I - )  - ZGla (O-tBu)a.OH, (-I-) -- H.Gl:t (O-tKu)z.OH, and 
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2) 

3) 

Optical rotalions [MI:!. All clcuicrital analyses ;is cxpcctcd ( &  0..3'yu). 
The starting matct'iak werc weighed, hydrolysecl in uucuo \\.itti O N  I J C ' I  a t  110' for 3 11, thc 
solvcnt cvaporatcd over solid K0I-I and 1 '205 ,  and the rosiduc clissolvcd in va tc r  l o  c = 1 
for rotation experiments without purification or further Iiandling. 
To be published by  AT. O@pliger & I?. Schwyzev in Helv. Chim. Actit. 4) 


