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Abstract
C21H23ClN2O4, monoclinic, P21 (no. 4), a = 10.9270(4) Å,
b = 8.0274(3) Å, c = 12.9691(6) Å, β = 114.914(1)°, V = 1031.73(7)
Å3, Z = 2, Rgt(F ) = 0.0362 wRref(F 2) = 0.0898, T = 150 K.

CCDC no.: 2333945

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of materials

To a solution of D-tryptophan methyl ester hydrochloride
(2.55 g, 10 mmol) in methanol (30 mL) was added
3,5-dimethoxybenzaldehyde (1.99, 12 mmol). The mixture was
refluxed for 3 h, until the TLC indicated the reaction was
completed. The solvent was evaporated to dryness, yielding
the crude product that was then purified. For crystal growth,
the crude product was dissolved in a minimal amount of hot
ethanol and slowly cooled to room temperature.

2 Experimental details

The crystal structure was determined using the Shelxt pro-
gram2 and subsequently underwent refinement via the
Shelxl tools3 available in the Olex2 suite.4 Hydrogen atoms
were theoretically positioned and subjected to refinement
under the riding model, assigning Uiso(H) values at 1.5 times
Ueq(C).

3 Comment

Tryptophan is an indispensable amino acid that is necessary
for protein biosynthesis and myriad essential metabolic
pathways across all forms of life. However, animals are
deficient in the enzymatic apparatus required to synthesize
tryptophan de novo from simpler precursors. Derivatives
of tryptophan boast significant added value and find
widespread utilization in the chemical, food, polymer, and

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × .mm
Wavelength:
μ:

Mo Kα radiation (. Å)
.mm−

Diffractometer, scan mode:
θmax, completeness:

Bruker D VENTURE, φ and ω
.°,  %

N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker, SHELX,, Olex
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pharmaceutical sectors, where they play a critical role in the
management of diseases and the enhancement of quality
of life.5,6 Owing to their pronounced bioactivity, the crys-
tallographic elucidation of these compounds has been
extensively pursued.7–9

As depicted in the graphical representation, the indole
moiety’s carbon and nitrogen atoms verge on coplanarity,
whereas the carbon and nitrogen atoms of the piperidine
moiety manifest a dihedral angle of 42.2(4)°, delineated by
the atoms C10–C11–N2–C1. This specific angle is com-
plemented by the spatial arrangement of the indole ring
with respect to the benzene ring, which is positioned at an
angle of 76°, consistent with structures documented in pre-
vious literature.10–15 The chloride ion interacts with the
hydrogen ion and the nitrogen atom situated on the piperi-
dine ring, wherein the bond angle between N2, H2A, and Cl1
is reported as 167.75(15) degrees. Additionally, the bond
distance for H2A–Cl1 is measured at 2.1867(9) Å.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C .() .() .() .()
HA . . . .*
C .() .() .() .()
HC . . . .*
HD . . . .*
C .() .() .() .()
C .() .() .() .()
C .() .() .() .()
H . . . .*
C .() .() .() .()
H . . . .*
C .() .() .() .()
H . . . .*
C .() .() .() .()
H . . . .*
C .() .() .() .()
C .() .() .() .()
C .() .() .() .()
H . . . .*
C .() .() .() .()
C .() .() .() .()
H . . . .*
C .() .() .() .()
C .() .() .() .()
H . . . .*
C .() .() .() .()
C .() .() .() .()
H . . . .*
C .() .() .() .()
HA . . . .*
HB . . . .*
HC . . . .*
C .() .() .() .()
HA . . . .*
HB . . . .*
HC . . . .*
C .() .() .() .()
C .() .() .() .()
HA . . . .*
HB . . . .*
HC . . . .*
Cl .() .() .() .()
N .() .() .() .()
H . . . .*
N .() .() .() .()
HA . . . .*
HB . . . .*
O .() .() .() .()
O .() .() .() .()
O .() .() .() .()
O .() .() .() .()
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