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Synthesis, Characterization and Optimization of Isopropyl-L-Glutamine

BUYu, LIUHong,

XIAO Yan ,

LANG Mei-dong

(School of Materials Science and Engineering , East China University of Science and
Technology, Shanghai 200237, China)

Abstract: Using cheap L-glutamic acid as raw material, phthalic anhydride was employed to protect

the g-amino group of L-glutamic acid, and acetic anhydride was used to form the glutamic anhydride.

Then, the glutamic anhydride was attacked by isopropylamine to open the ring. Finally, hydrazine hydrate

was used to deprotect the phthaloyl, and isopropyl-L-glutamine was obtained. The structure of product in
each step was confirmed by 'H-NMR, FT-IR and LC-MS. The synthesis was optimized under different

reaction temperature, time and reactant ratios.
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Fig. 1 Synthesis route for the isopropyl-L-glutamine
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Fig.3 FT-IR spectrum of N-phthaloyl-L-glutamic anhydride

1815.7 cm "HI 1 772.9 cm Kb (21 4N R 1 Wi i
T ER IR L A B I 1 40 IR 3 i, 3% BH IR F
AR . 1 716.5 cm™ ' 4b 1 2T & AE 1%
WA 0 8 A Y O R I e 1) A 4 I 8 0 L 3 g A
PRIEI A2 A — AR5 717, 3 em ' RAB R T H
eI F RN C—H Mige ik ah i . 3 3 B 4R K
TR B o Z IR AEE BRI

2.1.3 HEvkRmEE i B AR NARRK
Fo-L-47 R I 0 s O 3, S T AR T~ — 2
o7 G4 b R AT L FRATTR P il AT T A A GR R &
iz W) R4 = =y gl . HPLC A 45 5 % ]
FEYIRI AL FE R 98. 500, ik B T R — 2 I N A 4l
R,

L 1 1

0 2.5 51.0 7.5 l(l).()
tr/min
P4 N4 L3 R A 85 O 3 1
Fig. 4

HPLC spectrum of N-phthaloyl-L-glutamic anhydride
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Fig. 5 'H-NMR spectrum of the isopropyl-L-glutamine
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Fig.6 FT-IR spectrum of isopropyl-L-glutamine
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Fig. 7 LC(a)-MS(b) spectra of isopropyl-L-glutamine
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Table 1 Effects of reaction temperature on the yield

T/C t/h n(A) = n(B)P Y/ %
10 16 2:1 54. 8
20 16 2:1 63.8
25 16 21 69.3
30 16 2:1 64.5
40 16 2:1 40. 7

1) A is isopropylamine; B is N-phthaloyl-L-glutamine

2.3.2 RPF) R A 3 L 2B 7 Rl B 0
w NFR 2 AT LU 03 B B B g B[] f 18 i
W 388 00, 24 R R A 16 h B S AR B4 5E R
WCRFEAR A KA. B, 16 h R fEr
B[] AL 16 h S5 . Ak 2R AT S B[R] X 7 R
REEARELW,

2.3.3 R B ARRE AT L5 2B R K
Fra R 3G T RN F M BOR L X L%
AR RCRN s, TER YRS N-
LB - L - SRR I BB EE R LL AN 1+ 1 38
JNE 2 = 1 EF SN AN SE A P PR s S Bk
FEIR LB at 2 = 1 B, PN SR TR M 1 388 I e 45 B Bz A4 3R



664 R B TR 2% (A KR D

%39 %

Bl P A 3R 5 5 R I A2 A 0 K L AR R S
W2 R AR

R 2 RO I X W A A 5

Table 2 Effects of reaction time on the yield

t/h T/C n(A) + n(B)V Y/ %
8 25 2:1 45.9
12 25 2:1 60. 6
16 25 21 69.3
20 25 21 68.8
24 25 2:+1 69.5

1) A is isopropylamine; B is N-phthaloyl-L-glutamine
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Table 3 Effects of reactant mol ratio on the yield
n(A) = n(B)V t/h T/C Y/%
1:1 16 25 55.6
3:2 16 25 65.3
2:+1 16 25 69. 3
52 16 25 67.1
31 16 25 64. 2

1) A is isopropylamine; B is N-phthaloyl-L-glutamine
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