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Crystal structure of 3-fluoro-9-methoxy-4b,5,14,
15-tetrahydro-6H-isoquinolino [2,1:1,6]pyrazino
[2,3-b]quinoxaline, C;9H,7FN,O

Table 1: Data collection and handling.

O Crystal: Colourless block
Size: 0.13 0.12 0.11 mm
Wavelength: Cu Ko radiation (1.54184 A)
u: 0.83 mm !
Diffractometer, scan mode: SuperNova, w
Omax, completeness: 73.4°, >99%
N(hkDmeasureds N(hkDuniques Rint: 7304, 3064, 0.041
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Abstract

C1oH7FN,0, orthorhombic, Pbca (no. 61), a=7.0607(2) A,

b =18.4459(5) A c= 23.8955(7) A V= 3112.17(15) A3 7=8 Table 2: Fractional atomic coordinates and isotropic or equivalent
Ret(F) = 0.0543 WRref(Fz) = 0.1540, T=100(2) K. isotropic displacement parameters (A2).

CCDC no.: 1965166 Atom X y z Uiso*/ueq
Table 1 contains crystallographic data and Table 2 contains a 0.7725(3) ~ 0.47235(10)  0.34176(8)  0.0161(4)
the list of the atoms including atomic coordinates and dis- €2 0.9126(3)  0.49070(11)  0.30257(8)  0.0187(4)
H2 0.901149 0.474712 0.265810 0.022*
placement parameters. 3 1.0667(3)  0.53198(11)  0.31769(8)  0.0180(4)
H3 1.157475 0.544076 0.291079 0.022*
Source of material C4 1.0875(3) 0.55595(10) 0.37319(8) 0.0159(4)
i o ) 5 0.9500(2)  0.54038(10)  0.41260(8)  0.0147(4)
(7-Fluoro-1,2,3,4-tetrahydroisoquinolin-1-yl)methanamine H5 0.962842 0.556866 0.449189 0.018*
(1.8 g, 10 mmol), 2,3-dichloro-6-methoxyquinoxaline (1.8 g, ¢ 0.7895(3)  0.49913(10)  0.39680(8)  0.0144(4)
8 mmol) and K;CO; (4.15g, 0.03 mol) were dissolved in 7 0.5124(3)  0.44158(10)  0.42174(8)  0.0145(4)
DMF (20 mL). The mixture was stirred at 120 °C under an (8 0.5011(3)  0.41067(10)  0.36528(8)  0.0151(4)
atmosphere of dry N, for 10 hours. After cooling to room tem-  C9 0.1866(3)  0.36515(11)  0.38792(9)  0.0221(5)
perature, the mixture was poured into 500 mL ice-water and "9 0.119976 0.410116 0.378469 0.027*
filtered. The filter cake was washed with water (50 mL*3) c10 0.24133)  0.36799(12)  0.44919(8)  0.0224(5)
H10A 0.128983 0.375583 0.471801 0.027*
H10B 0.297652 0.322172 0.460129 0.027*
C11 0.0545(3) 0.30193(11) 0.37700(9) 0.0202(4)
C12 0.0912(3) 0.24947(11) 0.33620(8) 0.0178(4)
Monding author: Yu Yu, School of Pharmacy, C13 0.2700(3)  0.25356(11)  0.30203(9)  0.0230(5)
Chongging Medical University, Chongging 400016, P.R. China, H13A 0.245921 0.234952 0.264734 0.028*
e-mail: yuyu3519@163.com H13B 0.366849 0.223596  0.319174 0.028*
Yu Hang Chen and Yan Rong Dan: School of Pharmacy, C14 0.3404(3)  0.33130(12)  0.29804(8)  0.0213(4)
Chongging Medical University, Chongging 400016, P.R. China. H14A 0.461899 0.332479 0.279115 0.026*
https://orcid.org/0000-0003-2066-5424 (Y. R. Dan) H14B 0.251493 0.360171 0.276566 0.026*
Lin Ling Gan: Chongging Engineering Research Center of Pharma- C15 0.0403(3)  0.19428(11)  0.32749(8)  0.0205(4)
ceutical Sciences, School of Pharmacy, Chongging Medical and H15 0.016332 0.159589 0.300143 0.025*
Pharmaceutical College, Chongqging 401331, P.R. China C16 0.2058(3) 0.18966(11) 0.35845(9) 0.0222(5)
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Table 2 (continued)

Atom X y Z  Uio*/Ueq
H16 0.292595 0.152509 0.352564 0.027*
c17 0.2367(3) 0.24238(12) 0.39834(9) 0.0222(5)
c18 0.1133(3) 0.29833(12) 0.40798(9) 0.0226(5)
H18 0.140778 0.333404 0.434733 0.027*
c19 1.2755(3) 0.62196(11) 0.43916(8) 0.0208(4)
H19A 1.394435 0.647061 0.441208 0.031*
H19B 1.275121 0.582677 0.465519 0.031*
H19C 1.174512 0.654911 0.447881 0.031*
F1 0.39778(17) 0.23897(7) 0.42986(6) 0.0314(3)
N1 0.6239(2) 0.42797(9) 0.32657(7) 0.0171(4)
N2 0.6523(2) 0.48466(9) 0.43648(7) 0.0150(3)
N3 0.3595(2) 0.36129(9) 0.35439(7) 0.0169(4)
N4 0.3750(2) 0.42620(9) 0.45906(7) 0.0182(4)
H4 0.366451 0.451380 0.489245 0.022*
01 1.24949(18) 0.59398(8) 0.38385(6) 0.0202(3)

and dried at 80 °C for 5 hours. Recrystallization from methy-
lene dichloride (250 mL) gave a yellow solid (yield 37.6%);
m.p. 234-238 °C; 'H NMR (600 MHz, DMSO) § [ppm] 7.83
(d, J=3.8 Hz, 1H), 741-7.33 (m, 2H), 7.28 (dd, ] = 8.3, 6.0 Hz,
1H), 710 (d, J=2.5 Hz, 1H), 6.90-6.78 (m, 2H), 4.94 (ddd,
J =125, 4.8, 2.4 Hz, 1H), 4.73 (dd, ] =9.6, 2.9 Hz, 1H), 4.03
(dt, J=11.6, 3.9 Hz, 1H), 3.79 (s, 3H), 3.35 (s, 2H), 3.06-2.97
(m, 1H), 2.91 (dd, ] =12.8, 6.3 Hz, 1H); 3C NMR (151 MHz,
DMSO) & [ppm] 162.04, 160.45, 157.07, 144.42, 142.08, 138.74,
136.50, 131.60, 131.23, 126.29, 114.50, 114.36, 113.62, 113.12—
112.99, 112.90, 105.79), 55.62, 53.19, 45.52, 27.93. Crystals were
obtained by evaporation within 3 days at room temperature.

Experimental details

The structure was solved with the SHELXL program using
Olex2 [2, 3]. All hydrogen atoms were placed in the calculated
positions.

Comment

Quinoxaline and its derivatives exhibit diverse biologi-
cal activities, such as anticancer, antibacterial, antiviral,
anti-inflammatory [4-6]. Tetrazanbigen (TNBG) was a cre-
atively designed and synthesized leading compound bear-
ing the quinoxaline core and showing anticancer activity
[7]. Recently, a series of TNBG monosubstituted derivatives
were developed with better physical properties and biolog-
ical effect compared to TNBG [8]. The title compound is a
disubstituted TNBG derivative, which was synthesized from
(7-fluoro-1,2,3,4-tetrahydroisoquinolin-1-yl)methanamine [9]
and 2,3-dichloro-6-methoxyquinoxaline [10]. It showed excel-
lent anticancer activities against hepatoma cells, colon cancer
cells and lung cancer cells in vitro, which can be deduced
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that the introduction of an electron-withdraw fluorine group
and an electron-donating methoxy group at position C-3 and
position C-9 of TNBG (see the figure) could improve their
anticancer activities. All bond lengths and angles are in the
normal ranges [11]. In conclusion the title compound is a
potential antitumor agent, which can be used for further
development.

Acknowledgements: This work was supported by the
National Natural Science Foundation of China (30772595,
30371632, 30171070) and Program of Chongging Medical and
Pharmaceutical College (YGZ2018102).

References

1. Agilent Technologies: CrysAlisPro, Version 1.171.37.35. Agilent
Technologies UK Ltd., Yarnton, England (2014).

2. Dolomanov, 0. V.; Bourhis, L. ).; Gildea, R. J.; Howard, J. A. K.;
Puschmann, H.: OLEX2: a complete structure solution, refine-
ment and analysis program. J. Appl. Crystallogr. 42 (2009)
339-341.

3. Sheldrick, G. M.: Crystal structure refinement with SHELXL.
Acta Crystallogr. C71(2015) 3-8.

4. ElNewahie, A. M. S.; Ismail, N. S. M.; Abou, E. E. D. A;
Abouzid, K. A. M.: Quinoxaline-based scaffolds targeting
tyrosine kinases and their potential anticancer activity. Arch.
Pharm. 349 (2016) 309-326.

5. Montana, M.; Mathias, F.; Terme, T.; Vanelle, P.: Antitumoral
activity of quinoxaline derivatives: a systematic review. Eur. J.
Med. Chem. 163 (2019) 136-147.

6. Kaushal, T.; Srivastava, G.; Sharma, A.; Negi, A. S.: An insight
into medicinal chemistry of anticancer quinoxalines. Bioorg.
Med. Chem. 27 (2019) 16-35.

7. Zheng, X. H.; Li, W.; Lan, Z. P,; Yang, X.; Li, L. J.; Yuan, Y. H.;
Zhu, X.; Cen, X. G.; Zhang, X. Y.; Yu, Y.: Antitumour effects of
tetrazanbigen against human hepatocellular carcinoma qgy-
7701 through inducing lipid accumulation in vitro and in vivo.
J. Pharm. Pharmacol. 67 (2015) 1593-1602.

8. Xiang, C.; Gan, Y.].; Yu, Y.; Zhang, Y.: Synthesis and evaluation
of new sterol derivatives as potential antitumor agents. RSC
Adv. 8 (2018) 26528-26537.

9. Xi, M.Y.; Jia, ). M.; Sun, H. P;; Sun, Z. Y.; Jiang, J. W.; Wang, Y. .;
Zhang, M. Y.; Zhu, ). F.; Xu, L. L.; Jiang, Z. Y.; Xue, X.; Ye, M.;
Yang, X.; Gao, Y.; Tao, L.; Guo, X. K.; Xu, X. L.; Zhang, X. J.;
Guo, Q. L.; Hu, R.; You, Q. D.: 3-Aroylmethylene-2,3,6,7-
tetrahydro-1H-pyrazino[2,1-a] isoquinolin-4(11bH) ones as
potent Nrf2/ARE inducers in human cancer cells and AOM-DSS
treated mice. ). Med. Chem. 56 (2013) 7925-7938.

10. Zhang, P. M,; Li, Y. W.; Zhou, J.; Chen, Y. ).; Gan, Z.).; Yu, Y.:

A one-pot facile synthesis of 2,3-dihydroxyquinoxaline and 2,3-
dichloroquinoxaline derivatives using silica gel as an efficient
catalyst. ). Heterocycl. Chem. 55 (2018) 1809-1814.

11. Lindner, B. D.; Paulus, F.; Appleton, A. L.; Schaffroth, M.;
Engelhart, J. U.; Schelkle, K. M.; Tverskoy, O.; Rominger, F.;
Hamburger, M.; Bunz, U. H. F.: Electron-transporting
phenazinothiadiazoles with engineered microstructure.

J. Mater. Chem. C 2 (2014) 9609-9612.



	Crystal structure of 3-fluoro-9-methoxy-4b,5,14,15-tetrahydro-6H-isoquinolino [2,1:1,6]pyrazino[2,3-b]quinoxaline, C19H17FN4O

