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ABSTRACT

The title compound, C,,H,1NO3; belongs to the monoclinic system, space group P21/c with
a = 9.3400 (3) A, b = 22.1653 (8) A, c = 8.7044 53) A a=vy=90,B =105549 (1),
V = 1736.07 (10) A’, Z = 4, D, = 1.3291(1) Mg /m°, F(000) = 736, R = 0.0358 and wR =
0.0959, S=1.082, T = 296 K. In the title compound, CxH,NO3, the nitrogen- containing
ring of the pyranoquinoline moiety adopts a slightly distorted half-chair conformation and
the oxygen- containing ring adopts a slightly distorted chair conformation. The benzene
rings make a dihedral angle of 48.07(9) °. In the crystal, weak C—H...O and m—mr
interactions link the molecules into chains extending along the a-axis direction. The crystal
structure of the title compound was characterized by X-ray diffraction studies and
spectroscopic 'H NMR technique.
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1. INTRODUCTION

Coumarin is the simplest member of the group of oxygen heterocyclics called benzo-2-
pyrones. Coumarins are an important class of compound due to their presence in natural
products as well as their medicinal applications such as anti-inflammatory, anti-viral,
antioxidant, antibacterial, antifungal, anti-HIV and as anti-carcinogenic agents [1]. A review
article dealing with the varied physiological activities of coumarin derivatives has been
published, describing their anticoagulant, antibacterial, antihelminitic, hypothermal properties
and vasodilatatory action. During the last twenty years, the study of the biological activities
of coumarin derivatives has been the aim of many researchers [2]. Coumarin and several of
its derivatives were investigated for their photosensitizing properties. With a few exceptions,
the coumarins are potentially strong photocontact sensitizers but do not evoke phototoxic
reactions [3]. Coumarin derivatives are used as fluorescent dyes for synthetic fibres and
daylight fluorescent pigments [4]. The synthesis of pyranoquinoline derivatives has been the
focus of great interest, because it was reported that these possess a broad spectrum of
biological properties. Some of these activities include psychotropic activity, anti-allergenic
activity, anti-inflammatory and estrogenic activities [5,6]. Compounds containing
pyranoquinolone motifs exhibit antiproliferative and antitubulin activities and it includes
antibacterial and antifungal activities. Some of the pyranoquinoline derivatives have been
found to block acetylcholinesterase and cell calcium signals, and cause neuroprotection
against calcium overload and free radicals [7]. In addition, the pyranoquinoline moiety is
present in many alkaloids [8]. We report herein the crystal structure of the title compound, a
pyranoquinoline-substituted methyl coumarin derivative.

2. MATERIALS AND METHODS
2.1 General

Proton (1H) nuclear magnetic resonance (NMR) spectra was recorded at 500 MHz in CDCl;
and coupling constants were measured in Hertz. For the crystal structure determination, the
single-crystal of the compound C,,H,{NO; was used for data collection on a Bruker Kappa
APEXIl CCD diffractometer [7]. The MoKa radiation of wavelength, (A = 0.71073 A) and
multi-scan technique for absorption were used for data collection. The lattice parameters
were determined by the least-squares method on the basis of all reflections with F?>20 (Fz).

2.2 Synthesis

2.2.1 Synthesis of 4,R*, 5R*, 10,R*-5-(7-methylcoumarin-4yl)-3,4,4,,5,6,10,-hexahydro-
2H-pyrano[3,2-c] quinoline

7-Methylcoumarin-4-azadiene (0.263 g, 1 mmol) and ZnCI2 (0.136 g, 1 mmol) were stirred
in dichloroethane (5 ml) for 15 minutes and dihydropyran (0.252 g, 3 mmol) was added
slowly at room temperature. The solution was heated till complete consumption of the 7-
methylcoumarin-4-azadiene . The solution was cooled to room temperature, quenched with
water and the product was extracted with chloroform. Organic layer was separated and
dried over anhydrous Na,SO, and the solvent was evaporated to obtain a sticky mass which
was purified by column chromatography on silica gel using chloroform.
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2.3 NMR Spectra

The 'H NMR spectrum of title compound showed 1.41-1.61 (m, 4H, C3H and C4H), 2.47 (m,
1H, C4H), 2.53 (s, 3H, CH3) 3.48 (id, 1H, C,,H, J = 2.5 and 10.5 Hz), 3.66 (dd, 1H, Cy,H, J
= 2.5 and 10.5 Hz), 3.82 (bs, 1H, NH), 5.10 (s, 1H, CsH), 5.47 (d, 1H, C4,H, J = 5 Hz), 6.74
(d, 1H, C;H, J = 8 Hz), 6.77 (s, 1H, C3zH), 6.93 (t, 1H, CoH, J = 7.5 Hz), 7.18-7.21 (m, 2H,
CgH and CgH), 7.26 (s, 1H, CgH), 7.51 (d, 2H, C4oH and CsH, J = 8 Hz). The coupling
constant between Hyq, and H,, is 5 Hz and there was no coupling observed between Hs
and H,, this seems to be there is cis relation between H;q,, Hsa and Hs.

2.3.1 X- ray structure determination

A colourless crystal of the title compound 1 with dimensions 0.25 x 0.20 x 0.15 mm was
chosen for the data collection. The data were collected with graphite- monochromated
Mo Ka radiation (A = 0.71073 A). For the compound 1 data collection: APEX2 [9] ; cell
refinement : APEX2/SAINT [9] ; data reduction : SAINT/XPREP [9] ; molecular graphics:
ORTEP-3 [10] and publication software: PLATON [11] . The structure of compound 1 was
solved by direct methods using SHELXS-97 [12] and refined using SHELXL- 97 [12]. All non-
hydrogen atoms were assigned anisotropic displacement parameters in the refinement. All
hydrogen atoms were positioned geometrically and treated as riding on their parent atoms,
with C-H = 0.93 A (aromatic) and 0.97A (methylene), and refined using a riding model with
Uiso(H) = 1.2 Ugq 0r 1.5 Ugq (parent atom). In the range of 1.8° — 23.2° | a total of 13468
reflections were collected, of which 2471 were independent ( Ry = 0.029). The maximum
and minimum peaks and holes are 0.14 and -0.17 elA®, respectively. S= 1.082 and
wR = 0.0959. Chemical structure of the title compound is shown in scheme 1. Molecular
structure of the title compound showing the atomic numbering scheme is shown in Fig. 1.
The crystallography details for the structures determination of the compound are displayed in
Table 1 and Hydrogen bond geometry are shown in Table 2 respectively.

3. RESULTS AND DISCUSSION

The chemical structure of the title compound as shown in scheme- 1.
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Scheme 1. Chemical structure of the title compound
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Fig. 1. The molecular structure of the title compound with displacement ellipsoids

drawn at the 50% probability level

Table 1. Crystal data, data collection and structure refinement parameters

Formula weight
Crystal shape, colour
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflection collected
Completeness to theta
Max. and min transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F?

R indices (all data)

Largest diff. peak and holes

347.40

block, colorless

296 K

0.71073 A

monoclinic

P21/c

a=9.3400(3) A

b =22.1653(8)
c=8.7044(3) A
1736.07(10) A®

4

1.329 Mg/m®

0.088 mm"™

736.0

0.25x0.20x0.15 mm

1.8° 10 23.2°

-10sh <10

-23<sk<24

7<1<9

13468

23.2°

0.987, 0.979

Full-matrix least-squares on F?
2471/0/252

1.082

R,=0.0358, wR,= 0.0959
0.14e.A® and-0.17 e. A®
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Table 2. Hydrogen bonds geometry (A, °)

D—H—A D—H H-A D-A D—H—A
C5—H5-011 0.93 2.51 3.335(2) 149
C17—H17---02" 0.93 2.58 3412(2) 149

Symmetry codes: (i) 1-x,-y,-z (i) x,1/2-y,1/2+z.

The title compound, C,4H»,CINO,, crystalized in the monoclinic system, space group
P21/c with a = 9.3400 (3) A, b = 22.1653 (8) A, ¢ = 8.7044 (3) A, a =y =90°, B =
105.549(1)°, V = 1736.07 (10) A% | Z = 4, D, = 1.3291(1) Mg /m°, F(000) = 736, R = 0.0358
and wR = 0.0959, S = 1.082, T = 296K. The dihedral angle between the phenyl rings of the
coumarin molecule and the pyranoquinoline moiety is 48.07(9)". The C2 atom of the
carbonyl group has a distorted trigonal geometry with 02—C2— 01 [116.90 (18)°] and O2—

C2—C3 [125.67(21)°], deviating significantly from the ideal sp2 value of 120°, which is
consistent with the values observed in a related structure [1]. In the crystal, weak
intermolecular C5—H5---011 hydrogen bonds together with C17—H17---O2 hydrogen bonds
between inversion-related molecules, give one-dimensional chain structures which extend
along the a-axis. The substituent ring defined by (N16, C15, C14A, C20B, C20A, C16A)
adopts a slightly distorted half-chair conformation with Q = 0.5226 (18) A, 8 = 48.1(2)° and
@ = 93.7 (3)°while the ring defined by (011, C12-C14, C14A, C20B) adopts a slightly
distorted chair conformation with Q = 0.5495 (19) A, 6 = 4.3 (2)° and ¢ = 48 (2)° [13].

In the crystal packing as shown in Fig. 2, viewed along the a-axis. In the crystal packing
C5-H5...011 and C17-H17...02 hydrogen bonds along b-axis as shown in Fig. 3 and
Table 2.

si#

Fig. 2. Crystal packing of the title compound viewed down the a-axis
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Fig. 3. Crystal packing of the title compound viewed down the a-axis showing
C—H...O interactions with dashed lines

The structure is further stabilized by ... [3.8575 A] hydrogen bonding interactions, as
shown in Fig. 4.

Fig. 4. The molecular interaction showing the weak 1r...1r interactions and viewed
along the a-axis. Cg is a centroid of C1-C4 ring
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4. CONCLUSION

The crystal structure of the title compound has been characterized by single crystal X-ray
diffraction method and spectroscopic H NMR technique. The synthesized pyranoquinoline-
substituted methyl coumarin derivative may be used in fluorescent dyes for synthetic fibres
and daylight fluorescent pigments and possess a broad spectrum of biological activities such
as anti-inflammatory, anti-viral, antioxidant, antibacterial, antifungal, anti-HIV, anti-
carcinogenic agents, psychotropic activity, anti-allergenic activity and estrogenic activities.

SUPPLEMENTARY DATA

"CIF file containing complete information on the studied structure was deposited with
CCDC, deposition number 901323, and is freely available upon request from the
following web site: www.ccdc.cam.ac.uk/data_request/cif".
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