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Abstract
C23H21ClN2O5, monoclinic, P21/c (no. 14), a = 9.191(3) Å,
b = 10.725(5) Å, c = 11.2390(10) Å, β = 109.869(13)°,
V = 1041.9(6) Å3, Z = 2, Rgt (F ) = 0.0609, wRref (F 2) = 0.1695,
T = 293 K.

CCDC no.: 1862538.

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms including atomic coordinates and displace-
ment parameters.

Source of materials

A mixture of (1S,3R)-methyl 1-(4-(methoxycarbonyl)phenyl)-
2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole-3-carboxylate hydro-
chloride (2.00 g, 5 mmol) and triethylamine (1.52 g, 15 mmol)
was dissolved in dry dichloromethane (40 mL). The tem-
perature was dropped to 0 °C. Then 2-chloroacetyl chloride
(0.78 g, 7 mmol) was added dropwise under stirring. The
mixture was stirred for 2 h at room temperature until the
TLC indicated the reaction was completed. The solution
was concentrated under reduced pressure. The title
compound was separated by silica-gel column chroma-
tography with ethyl acetate-petroleum ether (10%)
gradient solvent system. The target product was obtained
as a white solid. Yield: 93.0%.

Experimental details

The structure was solved with the SHELXT [2] structure
solution program and refined on SHELXL [3]. All hydrogen
atoms were placed in idealized positions and refined as
riding atoms.

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], Olex [], SHELX [, ]
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Comment

RSL3, chemical name (1Sb,3R)-methyl 2-(2-chloroacetyl)-
1-(4-(methoxycarbonyl) phenyl)-2,3,4,9-tetrahydro-1H-
pyrido[3,4-b]indole-3-carboxylate, is an inhibitor of the
glutathione (GSH) peroxidase 4 (GPX4) (ferroptosis acti-
vator), which can inhibit the cysteine/glutamate amino
acid transporter system that blocks GSH synthesis and
maintaining the reactive oxygen species balance in the
body with an IC50 of 100 nM [5]. Many derivatives of
2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole similar to RSL3
were reported [6–11].

In the title structure the chloroacetyl and (methox-
ycarbonyl)phenyl groups are present instead of two hydrogen
atoms of methyl 2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole-
3-carboxylate. The bond length C9–C16 and N1–C14 are
1.520(8) Å and 1.362(9) Å, respectively [12]. The plane of the
(methoxycarbonyl)phenyl group is almost perpendicular to the
indole plane, and the dihedral angle between them is 82.4°.
The vertical structure is similar to methyl 1-(2-nitrophenyl)-
2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole-3-carboxylate [6],
in which the nitrophenyl group plane is almost perpendicular
to the indole plane with the dihedral angle: 85.9°.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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