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Investigation on Crystallization of DL-Tryptophan by
Mixed Solvent-thermal Method
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Abstract; The DL-tryptophan (DL-Trp) crystal was prepared. by the mixed solvent-thermal method be-
tween neodymium carbonate and L-tryptophan. The structure was characterized by FTIR, single-crystal
X-ray diffraction analyses. The results indicated that the cyrstallized DL-Trp molecule possessed a cen-
trosymmetric monoclinic space group P2 (1) /c with ¢ =1.89 08 (2) nm, b=0.572 67 (11) nm, ¢
=0.93032 (15) nm and Z =4. It showed a three-dimensional structure assembled by hydrogen bond of
'C-0---H-N' interactions. The reasons for changing in configuration and the mechanism of the reaction
were investigated by the curves of optical rotation and reaction time. The result indicated the transforma-
tion in configuration was a gradual change process. The temperature around 90 °C was important for con-
figuration transforming of Trp.
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Fig.2 The crystal image of DL-Trp magnified by
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Fig. 3 FTIR spectrum of DL-Trp
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Table 1  Crystallographic data of DL-Trp

Ui pigi
SEBG C, HpN,0,
HEXT 43 o £ 204.23
TES HRHR
25 A P2 (1) /¢
a/nm 1.890 8 (2)
b/nm 0.572 67 (11)
¢/nm 0.930 32 (15)
o/(°) 90
B/(°) 101.721 (2)
v/ (°) 90
V/nm’ 0.986 4 (3)
Z 4
D/ (g-cem™) 1.375
w (Mo Ka) /mm™' 0. 097
F (000) 432
o/(°) 2.20 ~25.01
Mo -12<h=<22, -6<k=<6,
-11<1<10
RIS R/ 4751/1 720 (0.167 8)
WSTATH S (R, '
W [1>20 (1)) 746

R,, wR, [I>20 (I)]
R,, wR, (all data )

0.090 6, 0.173 0
0.1921, 0.213 0

GOF 1. 059
BRI IEFIA/ (e nm ™) 0.367, —0.276
ccDe 713 377
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Table 2 Bond lengths and angles of DL-Trp

gl K /nm il B/ mm
N (1) -C (2) 1.488 (5) C (3) -C (5) 1.476 (6)
N (1) -H (1A) 0. 8900 C (4) -C (5) 1.329 (7)
N (1) -H (1B) 0. 8900 C (4) -H (4) 0. 9300
N (1) -H (1C) 0. 8900 C (5) -C (6) 1.440 (6)
N (2) -C (4) 1.371 (6) C (6) -C (11) 1.378 (7)
N (2) -C (7) 1.378 (6) C (6) -C (7) 1.417 (7)
N (2) -H (2) 0. 8600 C (7) -C (8) 1.355 (7)
0 (1) -C (1) 1.243 (5) C (8) -C (9) 1.363 (8) i
0 (2) -C (1) 1.247 (5) C (9) -C (10) 1.379 (8)
C (1) -C (2) 1.524 (6) C (10) -C (11) 1.349 (7)
C (2) -C (3) 1.516 (7)
it s (°) pesiil s (0)
C (2) -N (1) -H (1A) 109.5 0 (1) -C (1) -C (2) 118.4 (4)
C (2) -N (1) -H (1B) 109.5 0 (2) -C (1) -C (2) 115.1 (4)
H (1A) -N (1) -H (1B) 109.5 N (1) -C (2) -C (3) 109.7 (4)
C (2) -N (1) -H (1C) 109.5 N (2) -C (4) -H (4) 124.7
H (1A) -N (1) -H (1C) 109.5 C (8) -C (7) -N (2) 130.5 (6)
H (1B) -N (1) -H (1C) 109. 5 N (2) -C (7) -C (6) 106.0 (4)
C (4) -N (2) -C (7) 109.4 (4) N (1) -C (2) -C (1) 108.1 (4)
C (4) -N (2) -H (2) 125. 3 N (1) -C (2) -H (2A4) 108. 6
C (7) -N (2) -H (2) 125.3 C (5) -C (4) -N (2) 110.7 (5)
0 (1) -C (1) -0 (2) 126.5 (5)
#3  DL-Trp 1 L-Trp [LLANERE A
Table 3 FTIR analysis of DL-Trp and L-Trp
V§H3 Ve Vc-o Voo - Voo - Av™* VegHgN
L-Trp 3 404 3038 1 667 1591 1414 177 744
DL-Trp 3 403 3 044 1 663 1584,1610 - 1414 170,196 739
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