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Abstract
C15H16N4O, monoclinic, P21/c (no. 14), a = 10.3021(8) Å,
b = 15.7835(13) Å, c = 8.3052(7) Å, β = 90.894(7)∘, V = 1350.29(19)

CCDC no.: 2279116

Tables 1 and 2 contain details on crystal structure and
measurement conditions and a list of the atoms including
atomic coordinates and displacement parameters.

1 Source of material

(7-Methoxy-1,2,3,4-tetrahydroisoquinolin-1-yl)methanamine
(20 g, 10 mmol), K2CO3 (28.75 g, 20 mmol) were added into a
round bottom flask. 2,3-Dichloropyrazine (7.6 g, 5 mmol)
were added after the solid dissolved in 250 mL DMF. The
mixture was stirred at 150 °C in nitrogen atmosphere for 8 h.
After cooling to room temperature, the reaction solutionwas
poured into 500 mL water and stirred. The organic phase
was extracted three times with EA, and 20 % HCL solution
was added. After mixing, the aqueous phase was kept, and
the pH was adjusted to alkaline by adding NaOH solution,
then extracted three times with DCM (100mL*3), dried

with Na2SO4 and concentrated under reduced pressure.
After separation and purification, 10.31 g of a yellow solid
was obtained (yield 38.9 %). Crystals were grown by slow
crystallization in methanol solution. Yellow crystals were
obtained by filtration and drying.

2 Experimental details

Using OLEX2, the structure was solved with SHELXT program
and refined with the SHELXL refinement package [2, 3]. The
crystal structure of title compound was visualized using
ORTEP3 software [4]. All hydrogen atoms were placed in their
geometrically idealized positions.

3 Comment

Tetrazanbigen (TNBG) is a non-cytotoxic antitumor com-
pound with an innovative configuration containing tetra-
hydroisoquinoline and quinoxaline structures, with good
anti-tumor activity and low toxic side effects, and no cross-
resistance with other anti-tumor drugs [5]. To overcome its
poor water solubility, our team modified the side chains of
its parent nucleus to obtain a range of compounds with
enhancedwater solubility and better anti-tumor activity [6, 7].
In previous experiments, structural modification was car-
ried out by changing the group connected to the side chain.

Table : Data collection and handling.

Crystal: Bronze 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 [],
WinGX/ORTEP []
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In this experiment, the main scaffold of TNBG was changed
by deducting the benzene ring, so as to reduce themolecular
weight and structural stiffness [8]. Thus, the synthesized
title compound showed superior water solubility and
equivalent anticancer activity compared to the reported
TNBG derivatives. The single crystal structure verified that
all bond lengths and bond angles of the compound were
within the expected range [9]. In summary, we report the

synthesis and crystal structure of this compound, which is
further derived as a key antitumor intermediate.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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