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Synthesis and characterization of heterocyclic amino acid esters
MA Yang-min LIU Bin

Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry Ministry of
Education Shaanxi University of Science & Technology Xi' an 710021 China

Abstract L - trytophan methyl/ethyl ester hydrochloride L - histidine methyl ester hydrochloride and L - proline
methyl/ethyl ester hydrochloride were synthesized by reacting with three kinds of heterocyclic amino acids in a
methanol/alcohol in the presence of thionyl chloride and high yield product was produced.The structures of these
compounds were characterized by NMR spectroscopy IR spectroscopy and elemental analysis. Three types of
heterocuclic amino acid esters were prepared by amino acid ester hydrochiloride in saturatede sodium carbonate
and extracted by methylene chloride.
Key words heterocyclic amino acid amino acid ester hydrochloride esterification reaction

TS201.2 B 1002-0306 2011 01-0187-03

COOH
m\r _soct, 1 COOCH; | o) i o, CU/YLDOE i
! (.,U ol NH,CL - em,er,
2 COOIT U\
3 | COO0II

1
4 1.1
L—- L— L-
Bruker 400MHz
VECTOR-22
Vario EL Il Elemeraor XT5
2010-01-04
1963 - 1.2
1.2.1 / - 100mL
20772075 50mL
208144 0°C

201145 3011 187



I@%-ﬂ@ﬁ

Science and Technology of Food Industry

SmL
15 0°C 30min
2h
1.2.2
20mmol _
Sh

/ /
1.3
1.3.1 IL-

92.8% m.p.217~219°C 'H NMR 400MHz

DMSO-d, & 11.17 s 1H indole—NH 8.70 s 3H
NH; 753 d J =80 Hz 1H ArH 738 d J =

8.0Hz 1H ArH 726 s 1H indole — CH in 2 -
709 m 1H ArH 7.00 m 1H ArH 4.20
t J]=40 Hz 1H NH; -CH 3.64 s 3H OCH,

331 d J=8.0Hz 2H CH,-CHCOOMe "“C NMR &
170.1 136.7 1273 125.3 1209 119.3 115.7 112.3
107.4 547 51.3 272 IR KBr v cm™' 3258 2955

moiety

1745 1231 C,H,N,0,Cl

/% C 56.50 56.58 H 6.02 594 N 11.12
11.00
132 L-

95.1% m.p.218~220°C 1H NMR 400MHz DMSO-
dy, 8 11.13 s 1H indole—-NH 8.60 s 3H NH;
753 d J=80 Hz IH ArH 7.37 d J=8.0 Hz 1H
ArH 7.25 s 1H indole—CH in 2—moiety 7.09 m
1H ArH 701 m 1H ArH 4.19 t J=4.0 Hz 1H
NH;-CH 4.08 m J=8.0 Hz 2H OCH, 328 dJ
=8.0 Hz 2H CH,-CHCOOEt 1.10 t J =8.0 Hz
3H CH, " C NMR & 169.8 136.6 127.3 125.4
121.6 119.0 1184 112.0 106.8 62.1 53.1 26.6 14.1
IR KBr v em™' 3284 2984 1751 1244
C;H;;N,0,Cl1 /% C 58.07 58.10
H 6.46 6.38 N 10.47 10.43

133 L-

96.0% m.p.206~208°C 'H NMR 400MHz DMSO-
dy¢ & 14.81 brs 2H imidazole— NH, 9.10 s 3H
NH, 7.53 s 1H imidazole - CH 7.09 s 1H
imidazole—CH 4.49 s 1H NH'-CH 3.73 s 3H
OCH, 342 m 2H CH,- CHCOOMe "CNMR 3
169.0 134.5 127.0 118.5 53.5 51.4 254 IR KBr
v em™' 3381 2896 1765 1292 C,H,,
N,0,Cl, /% C 3479 3473 H
5.52 541 N 17.31 17.36
1.34 L-

=1:3 89.8% m.p.
70~72°C 'H NMR 400MHz DMSO-d, & 6.13 brs
2H NH, 412 m IH Py—-CH 367 s 3H

188 20114E 550141

T HA

OCH, 335 m 2H Py—-CH, 219 m 2H Py-
CH, 1.86 m 2H Py—CH, "CNMR & 169.3 62.4
53.4 489 283 234 IR KBr v cm ' 3378 2957

1738 1243 C.H,, NO,Cl

/% C 43.49 4351 H 742 7.30 N 8.49
8.46
1.3.5 L-

=1:3 87.6% m.p.

149 ~151°C 'H NMR 400MHz DMSO-d, & 6.89
brs 2H NH, 426 q J=4.0 Hz 2H OCH, 4.09
m 1H Py—-CH 335 m 2H Py-CH, 2.18 m
2H Py—CH, 185 m 2H Py-CH, 1.19 t ]J =

40Hz 3H CH, "CNMR 3 168.9 624 58.8 455
28.0 23.3 140 IR KBr v em”' 3382 2981 1738
1241 C,H,, NO,Cl /%
C 46.79 4680 H 7.91 7.86 N 7.76 7.80
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A’ B’ c’ D’ o/l
1 1 1 1 1 3.76
2 1 2 2 2 3.84
3 1 3 3 3 3.66
4 2 1 2 3 3.36
5 2 2 3 1 3.49
6 2 3 1 2 3.87
7 3 1 3 2 3.69
8 3 2 1 3 3.71
9 3 3 2 1 3.46
k, 3.753 3.603 3780  3.570
k, 3.573 3.680  3.553 3.800
k, 3.620  3.663 3.613 3.577
R 0.180  0.077  0.227 0.230
5
A’,B’,C", D/, 30g/L
5.5¢/L 7¢/L KH,PO, 1.5g/
L MgSO, 0.75g/L.
A B B
9d A
391g/L B 3.78g/L
A 3.4%
3
Plackett— Burman
30g/L 5.5¢/L 7g/L
KH, PO, 1.5g/L MgSO, 0.75g/LL
9d 391g/L
3.4%
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