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Abstract
C16H17N, orthorhombic, Pbca (no. 61), a = 10.3706(10) Å,
b = 8.3879(7) Å, c = 29.555(3) Å, V = 2,570.9(4) Å3, Z = 8,
Rgt(F ) = 0.0579, wRref(F 2) = 0.1327, T = 293(2) K.

CCDC no.: 2364731

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 displacement
parameters.

1 Source of materials

The chemical reagents are all commercially available and
treated by standard methods. Under the nitrogen atmo-
sphere, 4.18 g of 1,1,2-trimethyl-3H-benzo[e]indole was
dispersed into 500 mL of tetrahydrofuran and then cooled
to −70 °C. 7 mL of 2.5 mol/L n-butyl lithium n-hexane solution
was cautiously added dropwise into the above solutions and
refluxed for about 1 h. Subsequently, 3.5 g of iodomethane
was added and reacted for another 3 h. After rising to room
temperature, this reaction solution was charged into 70 mL
of water, and then subjected to extraction by adding CH2Cl2.
After concentrating the oil layer and drying with anhydrous
sodium sulfate, a light yellow powder of 2-ethyl-1,1-dimethyl-
1H-benzo[e]indole was obtained.

The single-crystal of 2-ethyl-3, 3-trimethyl-3H-benzo[e]
indole, suitable for structural determination, was obtained
by a solvent evaporation method. A certain amount of title
compoundwasdissolved in ethyl acetate, slowlyheated to form
a saturated solution, then left standing at room temperature.
The yellow block crystal can be harvested after two weeks.

2 Experimental details

The C–H bond distances were constrained to be between 0.90
and 0.97 Å; All H atoms in the ring and methylene group were

Table : Data collection and handling.

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

Diffractometer, scan mode: SuperNova, 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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refined using riding coordinates with Uiso(H) = 1.2Ueq(C),
whereas the H atoms of methyl groups were placed in the
idealized position with Uiso(H) = 1.5Ueq(C).

3 Comment

Nitrogen-containing heterocyclic rings are one important
source of new pharmaceuticals,5 and functional materials.6

Amongst them, benzindole and its derivatives are the most
commonly rigid aromatic compounds for various electrolu-
minescent or photoelectric materials4 and pharmaceutical
intermediates5 and also structural motifs in biologically
active molecules.5 In our synthesis of raw materials for

dye-sensitized solar cells, we unexpectedly obtained the
single-crystal of 2-ethyl-1,1-dimethyl-1H-benzo[e]indole.

2–Ethyl-1,1-dimethyl-1H-benzo[e]indole crystallizes in
the orthorhombic space group Pbca and its asymmetric unit
contains only one title compound molecule without any
solvent attachment as shown in figure. In the structure,
three aromatic rings are approximately coplanar, which
is similar to the reported 1,1-dimethyl-1H-benzo[e]indole-
2-carbonitrile7 and 3-ethyl-1,1,2-trimethyl-1H-benzo[e]indo-
lium iodide.8 The rigid planar structure is beneficial for
electron delocalization. The lengths of C12–N13, C1–N13,
C1–C2 and C2–N3 bonds are 1.424(2), 1.284 (2), 1.523(2) and
1.514(2) Å, respectively, and are all in the expected ranges of
neutral molecule.9 Two methyl groups are located on each
side of the indole, and the plane formed by two methyl
groups (C16–C2–C17) is closely perpendicular to the indole
ring plane with dihedral angles of 89.64°. The ethyl group
tends to the side of the N atom in the indole ring, probably
influenced by the steric hindrance of the twomethyl groups,
and the dihedral angle between the plane of the ethyl group
(C15–C14–C1) and the indole plane is only 8.90°. Themolecule
in the asymmetric unit is linked by weak C8–H8⋯C6 short
contact with the shortest C⋯C distance of 2.82 Å within two
adjacent molecules, respectively. In addition, the C–H⋯π
interaction is a stabilizing feature with the shortest distance
(2.55 and 2.62 Å) between the two H atoms of two methyl
groups and two benzene rings in indole. Surprisingly, no π–π
interactions are found for this crystal.

Author contribution: All the authors have accepted respon-
sibility for the entire content of this submitted manuscript
and approved submission.
Research funding: The focusing project of major program of
Henan Academy of Sciences (No. 220103001) is gratefully
acknowledged.
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Rigaku, O. D. CrysAlisPRO; Rigaku Oxford Diffraction Ltd: Yarnton,
Oxfordshire, England, 2017.

2. Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. J.; Howard, J. A. K.;
Puschmann, H. OLEX2: A Complete Structure Solution, Refinement and
Analysis Program. J. Appl. Crystallogr. 2009, 42, 339–341.

3. Sheldrick, G. Crystal Structure Refinement with SHELXL. Acta Crystallogr.
2015, C71, 3–8.

4. Sheldrick, G. M. SHELXT – Integrated Space-Group and Crystal Structure
Determination. Acta Crystallogr. 2015, A71, 3–8.

5. Vitaku, E.; Smith, D. T.; Njardarson, J. T. Analysis of the Structural
Diversity, Substitution Patterns, and Frequency of Nitrogen Heterocycles

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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