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A B S T R A C T   

A regio- and stereoselective synthesis of hitherto unexplored novel class of dispiropyrrolidine embedded with 
indenoquinoxaline and chromanone hybrid heterocycle has been achieved employing an eco-friendly ionic liquid 
assisted multicomponent 1,3-dipolar cycloaddition cascade protocol. The dipolarophile, 3-(4-methox
ybenzylidene)chroman-4-one reacts with non-stabilized 1,3-dipole component derived from indenoquinox
alinone and L-phenylalanine through decarboxylative cascade reaction pathway affording (2′S,4′S)-5′-benzyl-4′- 
(4-methoxyphenyl)dispiro[chromane-3,3′-pyrrolidine-2′,11′’-indeno[1,2-b]quinoxalin]-4-one (6) as the final 
product. The structure of 6 was confirmed through NMR and mass spectroscopic analyses. Further, stereo
chemistry of the spirocompound was undoubtedly determined through single crystal XRD analysis. In the crystal 
structure, the O…H and N…H interactions are the most common contacts and also have great importance in 
molecular packing. In addition, the C…H contacts are also important in the studied crystal structure. DFT and 
NBO calculations were performed on this system in order to discuss its electronic and reactivity parameters. The 
calculated dipole moment value is 2.9238 Debye indicating a polar compound. Compound 6 was assayed for 
antimicrobial efficacy and found to have potential activity against eight tested microbial pathogens. Among 
them, E. coli ML_KSUB22 and C. albicans ML_KSUF05 were found to be highly susceptible than the other 
pathogens.   

1. Introduction 

Synthesis of structurally intriguing hybrid heterocyclic architectures 
is very attractive to organic chemists as they have been found in a sig
nificant number of pharmaceutically and biologically relevant com
pounds. Among them, spiroanalogues are privileged class of 
pharmacophore in drug discovery as they have an exclusive three- 

dimensional structural feature which can be likely to interact better 
with target enzyme than other planar aromatic ring systems. Hetero
cycles comprising spiropyrrolidine have particularly emerged as an 
interesting synthetic compound in medicinal chemistry since spi
ropyrrolidine heterocyclic moiety commonly existing as the active motif 
in many biologically relevant alkaloids and other pharmaceutically 
important synthetic analogues. For example, spirotryprostatin, 
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horsfiline, elacomine and strychnofoline have shown multifarious bio
logical activities including inhibition of microtubule assembly [1], 
G2/Mphase inhibitory activity at mammalian cell cycle [2], modulation 
of the function of muscarinic serotonin receptors [3], anti-proliferative 
activity against brain cancer cell lines, malignant glioma GAMG [4], 
anti-inflammatory, anti-mycobacterial [5], antimicrobial [6], analgesic 
[7], local anesthetic [8], and acetylcholine esterase inhibitory activities 
[9]. 

Chromanone is another important class of heterocyclic moiety found 
in natural and synthetic products such as polyphenols and taxifolin 
which have shown promising inhibitory activity against microbial 
infection, inflammation, oxidative stress, malignancy, liver disease and 
cardiovascular disease. In addition, chromanone derivatives have shown 
multifarious biological activity including protein kinase and tyrosine 
inhibitors, anticancer [10–13], neuroprotective [14], anti-vascular, 
antidiabetic, anti-leishmanial, spasmolytic, analgesic, anticoagulant, 
estrogenic inhibitor, anti-AIDS [15–17], antimicrobial [18,19], anti
fungal [20] antioxidant activity [21], interleukin-5 inhibitory activity 
effect [22] and as anti-proliferative agents [23]. 

Multicomponent reaction (MCR) is one of protuberant place of syn
thetic strategy for the preparation of various heterocycles including 
spiroanalogues, which offers a rapid and powerful synthetic strategy for 
the construction of a wide variety of complex heterocycles of biological 
importance with high complexity and diversity [24,25]. In addition, 
MCR has great advantages in terms of convergence and atom economy 
with minimum number of preparation and purification steps which in 
turn results in an eco-friendly green protocol. In this context, the interest 
in ionic liquids as environmentally benign solvents make them a good 
choice for diverse chemical reactions because of their low vapor pres
sure and extremely high thermal stability, good solvating ability and 
ease of recyclability. 

In view of the important biological activities mentioned above, we 
postulate that compounds embedding spiropyrrolidine with inden
oquinoxaline and chromanone into a single molecule would be of great 
interest in pharmaceutical chemistry. Furthermore, the integration of 
the chromanone moiety into spirocompounds has often led to rise of the 
biological activity of the compounds. With the above facts in mind, 
herein we report a facile access to spiropyrrolidine fused chromanone 
heterocycles via a single pot protocol employing 1,3-dipolar cycload
dition strategy. In the present study synthesis and structural determi
nation of a new class of spiropyrrolidine embedded chromanones were 
described by single crystal XRD, Hirshfeld surface analysis and DFT 
studies. In addition, the spirocompound was evaluated for its antimi
crobial activity against eight common microbial pathogens. 

2. Material and methods 

2.1. Synthesis of spirocompound,6 

A mixture of trikeone 1 (1 mmol), aryldiamine 2 (1 mmol), L- 
phenylalanine 3 followed by (E)-3-(4-methoxybenzylidene) chroman-4- 
one, 5 (1 mmol) were heated to 100 ◦C in [Bmim]Br (3 ml) for 1 h. The 
reaction mixture was diluted with EtOAc (2 × 5 mL) after absence of 
starting material was verified by TLC analysis and EtOAc was extracted 
and concentrated under reduced temperature. Finally, the product is 
washed with Et2O and filtered to afford pure product in good yields. The 
single crystals of the compound were obtained by recrystallization from 
Ethyl acetate. 

1H NMR (CDCl3, 500 MHz): δH 2.87–2.91 (dd, J = 14.00, 8.00 Hz), 
3.14–3.17 (dd, J = 14.0, 3.0 Hz), 3.31 (d, J = 12.0 Hz, 1H), 3.78 (s, 3H), 
4.62–4.66 (m, 1H), 5.15–5.19 (m, 1H), 6.12 (d, J = 8.0 Hz, ArH, 1H), 
6.90–6.92 (m, ArH, 2H), 6.97–7.00 (m, ArH, 1H), 7.10–7.25 (m, ArH, 
9H), 7.44–7.46 (m, ArH, 1H), 7.68–7.73 (m, ArH, 3H), 8.07–8.08 (m, 
ArH, 1H), 8.21–8.23 (m, ArH, 1H); 13C NMR (CDCl3, 125 MHz): δC 39.7, 
51.2, 55.3, 61.5, 62.4, 71.9, 114.2, 116.6, 120.8, 121.0, 121.5, 126.4, 
127.7, 128.5, 129.2, 129.3, 129.4, 129.6, 131.0, 135.1, 136.7, 138.8, 

140.7, 142.2, 147.0, 153.8, 159.0, 160.2, 165.2, 192.8. Mass: m/z 601 
(M+). Anal. Calcd. For C40H31N3O3: C, 79.85; H, 5.19; N, 6.98%; Found: 
C, 79.97; H, 5.30; N, 7.05%. 

2.2. X-ray analysis 

XRD intensity data were collected at 293 K on a Bruker D8 VENTURE 
single crystal X-ray diffractometer equipped with graphite mono
chromatic MoKα radiation (λ=0.71073 Å) and PHOTON 100 CMOS 
detector. The crystal of dimension 0.100×0.150×0.150 mm3 for the title 
compound was attached to a glass fiber using cyanoacrylate adhesive. 
The unit cell parameters were analyzed from 36 frames measured (0.5◦

phi-scan) from three different crystallographic zones employing the 
difference vector method. The intensity data were collected with an 
average four-fold redundancy per reflection and optimal resolution 
(0.75 Å). 

2.3. Hirshfeld surface analysis 

The topology analyses were carried out by Crystal Explorer 17.5 
program [26]. 

2.4. Computational methods 

All DFT calculations were carried out by Gaussian 09 software 
package [27] using B3LYP/6-31G(d,p) method. Natural charges were 
calculated bonds were calculated using NBO 3.1 program as imple
mented in the Gaussian 09 W package [28]. 

Scheme 1. Synthesis of structurally diverse dispiroindenopyrrolidine tethered 
chromanone 6. 
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3. Results and discussion 

3.1. Synthesis and characterizations 

The highly functionalized 3-(4-methoxybenzylidene)chroman-4-one 
5 was synthesized from chromanone and 4‑methoxy benzaldehyde in 
the presence of HCl according to the protocol described in the literature 
[29]. With the dipolarophile 5 in hand, we began our investigation on 
the [3 + 2]-cycloaddition cascade protocol of 3-(4-methoxybenzylidene) 
chroman-4-one 5 with the 1,3-dipole generated in situ from inden
oquinoxalinone and α-amino acid upon heating to 100 ◦C in [Bmim]Br, 
which led to the formation of chromanone integrated spi
roindenopyrrolidine hybrid heterocycle 6 as a single cycloadduct in 
excellent yield (92%) after 1 h (Scheme 1). Initially, the solvent opti
mization was examined with an equimolar mixture of 1, 2, 4 and 5 in 
various organic solvents namely, CH3OH, EtOH, CH3CN, 1,4-dioxane 
including mixture of solvents viz. acetonitrile:1,4-dioxane (1:1 v/v) 
afforded 68, 62, 55, 58 and 64%. Ultimately, the cycloaddition cascade 
protocol was performed with ionic liquid, [Bmim]Br at 100 ◦C for 1 h 
and the disappearance of starting materials and the formation of the 
product was confirmed by TLC. The reaction mixture was diluted with 
EtOAc and H2O and then the ethyl acetate was concentrated under 
reduced temperature. Finally, the residue was washed with Et2O to give 
the pure cycloadduct in 92% yield. In a previous study, we reported the 
synthesis, structural elucidation, computational determination and 
biological potential of spirooxindolopyrrolidine heterocycles employing 
three/four component cycloaddition reaction [30,31], whereas in the 
present study synthesis of spiropyrrolidine with indenoquinoxaline and 
chromanone has been accomplished by a four-component cycloaddition 
strategy under green chemistry protocol. In addition, its structural 
determination and antimicrobial activity was also established. To the 
best of our knowledge this is the first report on the synthesis of a com
plex molecule with the combination of spiropyrrolidine, inden
oquinoxaline and chromanone heterocyclic units. 

The structure of synthesized spiroindenopyrrolidine integrated 
chromanone was determined by spectroscopic analysis (Fig. 1). The 1H 

NMR spectrum of 6 has a multiplet at δ 5.15–5.19 ppm ascribable to H-5 
hydrogen of the pyrrolidine ring which showed (i) H,H–COZY corre
lation at δ 2.87–2.91 and 3.14–3.17 ppm was related to H-6 hydrogen 
(ii) HMBCs (Fig. 2) with C-4 at δ 51.2 ppm. H-6 hydrogens showed (i) 
HMBCs with C-4 and C-5 at δ 51.2 and 62.4 ppm, respectively (ii) H, 
H–COZY correlation to each other. A multiplet at δ 4.62–4.66 was 
assigned to benzylic hydrogen (H-4) of pyrrolidine ring which showed 
HMBCs with C-6 (benzylic carbon), C-5, C-7 and chromanone carbonyl 
carbon at δ 39.7, 62.4, 71.9 and 192.8 ppm. The chromanone methylene 
hydrogens (H-7) showed as multiplet at δ 4.62–4.66 and a doublet at δ 
3.31 (J = 12.0 Hz). It is pertinent to note that H-4 and H-7 hydrogens are 
merged together in same region at δ 4.62–4.66 as discussed early. H-7 

Fig. 1. Chemical shifts of 6.  

Fig. 2. HMBCs of 6.  
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hydrogen showed HMBCs with C-2 (spirocarbon) at 61.5 ppm. Further, 
the spiro, methyl and methine carbons were assigned with no doubt 
through DEPT-135 spectrum. Further, the regio and stereochemistry of 
the compounds was unambiguously determined through single crystal 
X-ray diffraction analysis [32]. 

A persuasive mechanism for the creation of the dispiropyrrolidine 
integrated chromanone 6 is described in Scheme 2. Initially, the reaction 
of ninhydrin 2 and phenylenediamine 1 generates indenoquinoxalinone 

3 intermediate by spontaneous elimination of H2O which further reacts 
with L-phenylalanine 4 producing the in situ ylide 9 through the in
termediates, iminium ion 7 and oxazolidinone 8. Consequently, the in 
situ ylide 9 was added to the Carbon-Carbon bond of 3-(4-methox
ybenzylidene)chroman-4-one 5 furnishing the expected cycloadduct 6 
in preference to other possible regioisomeric product 10. 

3.2. X-ray diffraction studies 

The titled compound was crystallized in the monoclinic P21 space 
group and the unit cell parameters are a = 13.485(18) Å, b = 11.0322 
(14) Å, c = 21.808(3) Å, β = 104.878(4) ◦ and Z = 4. The three- 
dimensional molecular structure of the compound was determined by 
X-ray crystallography. The molecular structure and the numbering 
scheme of the titled compound are illustrated in Fig. 3 with displace
ment ellipsoids drown at 30% probability level. The pyrrolidine ring is 
fused with the indeno quinoxaline, chroman-4-one, toluene and phenyl 
ring moieties in the crystal structure. The pyrrolidine ring adopts a 
twisted conformation in most of molecules [33–39] and have envelope 
conformation in few of compound as observed in previously literature 
reports [38–40]. In the titled crystal structure, the pyrrolidine ring 
(N1/C8/C9/C17/C26) adopt a twisted conformation on N1–C9 bond 
with puckering parameters [41] q2 = 0.418(4) Å, ϕ2 = 10.2(5) ◦. In the 
chroman-4-one ring system, the chroman ring (O2/C17-C20/C25) 
adopts a twisted conformation on C17-C19 bond with puckering pa
rameters q = 0.488(4) Å, ϕ = 76.1(5) ◦ and θ = 52.9(2) ◦. In the crystal 
structure, the pyrrolidine ring (N1/C8/C9/C17/C26) is fused with the 
indeno quinoxaline ring (N2/N3/C26-C40) and chroman-4-one ring 
systems (O2/C17-C25) and these two ring systems are almost 

Scheme 2. A feasible mechanism for the formation of spiroyrrolidine, 6.  

Fig. 3. X-ray structure with atom labeling and displacement ellipsoids drawned 
at 30%. 
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orthogonal by 88.26(16) ◦ and 90.0(18) ◦ with the pyrrolidine ring, 
respectively. The anisole ring (O1/C1-C7) and toluene ring (C10-C16) 
moieties make a dihedral angle of 76.7(2) ◦ and 53.6(2) ◦ with the 
pyrrolidine ring, respectively (Table 1). 

Intermolecular interactions between N—H•••N and C—H•••O, 
C—H•••π and π•••π hydrogen bonds as well as intramolecular 
C—H•••O and C—H•••N bonds help to stabilize the crystal structure 

(Table 2). Fig. 4 shows the molecular interaction between the 
N1—H1•••N3, C19—H19A•••O1 cyclic centrosymmetric inversion 
dimmers with an R2

2(12) and R2
2(18) ring motifs are produced via these 

two-hydrogen bonding. These two intermolecular hydrogen bond in
teractions are responsible for the formation of a C(9) and C(7) zigzag 
infinity chain that extends along the [1 1 0] plane. C1—H1C•••π (Cg1) 
and C23—H23•••π (Cg2) are weak intermolecular interactions between 
the centroid of the six-membered cyclic chroman ring (Cg1) and the six- 
membered anisole ring (Cg2) as shown in Fig. 5A and 5B. In the crystal 
packing, the molecules are stacked in layers held together by π—π in
teractions are also observed in the crystal structure. 

3.3. Hirshfeld analysis 

Analysis of molecules’ packing in the crystal structure has a great 
importance for determining the intermolecular interactions occurred in 
the crystalline materials. In this regard, we employed Hirshfeld surface 
analysis of molecular packing for this task. The dnorm map is charac
terized by three distinct coloured regions which are the red (shorter), 
white (equal) and blue (longer) regions relative to the vdWs radii sum of 
the interacting atoms. The dnorm map for the studied crystal is shown in 
Fig. 6. All short contacts which control the molecular packing of the 
studied crystal are labelled in yellow color (A to C) in this figure. It is 
clear that the O…H and N…H interactions are common and have great 
importance in the molecular packing. On the other hand, the molecular 
packing of compound 6 is further controlled by some C…H contacts. 
These intermolecular interactions are shorter than the vdWs radii sum of 

Table 1 
The crystal data and structure refinement details for the title compound.  

Parameters Values 

Empirical formula C40 H31 N3 O3 

Formula weight 601.68 
Temperature 293(2) K 
Wavelength 0.71073 Å 
Crystal system Monoclinic 
Space group P 21/n 
Unit cell dimensions  a = 13.4850(18) Å α = 90 ◦

b = 11.0322(14) Å β = 104.878(4) ◦. 
c = 21.808(3) Å γ = 90 ◦

Volume 3135.6(7) Å3 

Z, Calculated density 4, 1.275 Mg/m3 

Absorption coefficient 0.081 mm− 1 

F(000) 1264 
Crystal size 100×150×150 mm3 

Theta range for data collection 2.673 to 26.000 ◦

Limiting indices  − 14≤h ≤ 16 
− 13≤k ≤ 13 
− 26≤l ≤ 26 

Reflections collected / unique 35,984 / 6126 [R(int) = 0.1024] 
Completeness to theta = 25.242 99.60% 
Absorption correction Semi-empirical from equivalents 
Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 6126/0/420 
Goodness-of-fit on F2 1.122 
Final R indices [I>2sigma(I)] R1 = 0.0906, wR2 = 0.1615 
R indices (all data) R1 = 0.1739, wR2 = 0.1913 
Largest diff. peak and hole 0.229 and − 0.224 e. Å− 3  

Table 2 
Hydrogen bond geometry for the title compound [Å and ◦].  

D—H•••A D—H(Å) H•••A(Å) D•••A(Å) D—H•••A[◦] 

N1—H1•••N3(i) 0.83(4) 2.36(4) 3.147(5) 159.4 
C8—H8•••O3 0.98 2.32 2.844(4) 113 
C9—H9•••N2 0.98 2.62 3.244(5) 122 
C19—H19A•••O1(ii) 0.97 2.48 3.399(5) 159 
C19—H19B•••N2 0.97 2.41 3.049(5) 123 
C1—H1C•••Cg1(ii) 0.97 2.89 3.815(1) 161 
C23—H23•••Cg2(iii) 0.97 2.92 3.684(2) 141 

Symmetry code: (i) 1-x, 1-y, 1-z; (ii) 2-x, -y, 1-z; (iii) − 1/2 + x, 1/2-y, − 1/2 + z. 

Fig. 4. Crystal packing of the title compound via the hydrogen bonds that 
produce inversion dimmers with R2

2(12) and R2
2(18) ring motifs. For the sake of 

clarity, H atoms not connected by hydrogen bonds are left out. 

Fig. 5. The C—H•••π interactions in the title compound. H atoms not involved 
in hydrogen bonds are omitted for clarity. 
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the interacting atoms and hence appeared as red regions in the corre
sponding dnorm maps. 

The decomposed fingerprint plots of the O…H, N…H, and C…H 
interactions appeared as sharp spikes which further indicate that these 
interactions occurred at short distances (Fig. 7). Also, decomposition of 
the fingerprint plots gave a quantitative summary for all intermolecular 
interactions in the crystal of 6. Summary of all contacts and their per
centages in the studied system are presented Table 3. The most domi
nant contacts are the H…H, C…H and O…H interactions. The 
percentage contribution of the H…H interactions is 60.3%. The 
respective values for the C…H and O…H contacts are 21.5% and 8.7%, 
respectively. Although the%C…C interactions in compound 6 is 4.7% 
but the C…C contacts occurred at longer distances than twice the vdWs 
radii of carbon atom indicating insignificant π-π stacking interactions. 
This fact is further revealed by the absence of the characteristic red re
gions related to the C…C interaction in the dnorm map. The curvedness 
and shape index maps shown in Fig. S11 (Supplementary data) revealed 
the same conclusion. 

3.4. DFT studies 

The structure of 6 is optimized using DFT/B3LYP calculations. The 
optimized geometry of each compound 6 is matching well with the 
experimental X-ray structure where little differences might be attributed 
to the phase differences between the optimized geometry and the 
experimental one (Fig. 8). In addition, Fig. 9 shows plotting of the 
calculated bond distances against the experimental values gave good 
straight-line correlation with high correlation coefficient (R2= 0.9967). 

The different electronic and reactivity parameters are calculated at 
the optimized structure of the studied system. The natural atomic 
charges at the different atomic sites are listed in Table S6 (Supple
mentary data). The oxygen and nitrogen atoms have high negative 
charge. Also, all carbon atoms except those attached to the N or O atoms 
are negatively charged. As clearly seen from the molecular electrostatic 
potential (MEP) map, there are red colored regions close to these atomic 
sites (Fig. 10). These regions represent the atomic sites with the highest 
negative charge density. In contrast, the most positive atomic sites are 
the hydrogen atoms specially the NH proton and the C-atoms bonded to 
N or O atoms. As a result of these differently charged regions, compound 
6 has significant polarity. The calculated dipole moment value is 2.9238 
Debye. 

In the same figure the frontier molecular orbitals (HOMO and LUMO) 
are presented. Both molecular orbitals are delocalized mainly over the 
π-system of the studied molecule. Hence, the HOMO–LUMO excitation 
could be described as π-π transition. The energies of these molecular 
orbitals are given in Table 4. Based on these results, the HOMO–LUMO 
energy gap is calculated to be 3.832 eV. In addition, the energies of the 
frontier molecular orbitals are used to calculate the different reactivity 
parameters such as the ionization potential (I=-EHOMO), electron affinity 
(A= -ELUMO), chemical potential (μ = - (I + A)/2), hardness (η= (I-A)/2) 
as well as electrophilicity index (ω= μ2/2η) reactivity indices [42–49] 

Fig. 6. Hirshfeld dnorm surfaces for 6. A: O…H, B: C…H and C: N…H.  

Fig. 7. Fingerprint plots of the important O…H, N…H, and C…H interactions in 6.  

Table 3 
Possible intermolecular contacts and their 
percentages in 6.  

Contact 6 

C…O 0.2 
O…H 8.7 
N…H 3.8 
C…N 0.8 
C…C 4.7 
C…H 21.5 
H…H 60.3  
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(Table 4). These parameters have important rule in the biomolecular 
reactivity of the studied system. 

3.5. Antimicrobial activity 

The antimicrobial activity of compound 6 was evaluated using agar 
well diffusion method on various microbial pathogens. The 

antimicrobial results are shown in Table S7 and Fig. 11 and were given 
by zone of inhibition (ZOI) in mm values. Compound 6 exhibited sig
nificant antimicrobial activities against the tested bacterial and fungal 
pathogens compared to the standard antibiotics, such as streptomycin 
and amphotericin B, respectively. Compound 6 displayed significant 
activity against bacterial pathogens viz., E. coli ML_KSUB22 (21.00 
±0.50 mm) followed by S. aureus ML_KSUB07 (19.00±0.35 mm) at 100 
mg/mL, which is comparable activity to the standard drug, streptomycin 
(20.50±0.50) while compound 6 displayed good to moderate activity 
against E. coli ATCC25922 (19.00±0.30), P. aeruginosa ML_KSUB101 
(18.50±0.20), A. baumannii ML_KSUB55 (17.00±0.15), respectively. 
Similarly, compound 6 showed good to moderate antifungal potential 
against tested fungal pathogens. Compound 6 displayed potent 

Fig. 8. Optimized structure (left) and structure matching between the calculated and experimental one (right) for 6.  

Fig. 9. The straight-line correlation between the calculated and experimental 
bond distances. List of bond distances and angles are depicted in Tables S4 and 
S5 (Supplementary data). 

Fig. 10. The MEP, HOMO and LUMO of 6.  

Table 4 
The calculated electronic parameters of 6.  

Parameter 6 

EHOMO − 5.8214 
ELUMO − 1.9892 
Dipole moment 2.9238 
I 5.8214 
A 1.9892 
η 3.8322 
μ − 3.9053 
ω 1.9899  
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antifungal activity against C. albicans ATCC90028 (20.50±0.10 mm) 
which has comparable activity to the reference standard, amphotericin B 
(19.00±1.20 mm) while compound 6 displayed good to moderate ac
tivity with other fungal pathogens viz., C. albicans ML_KSUF05 (19.00 
±0.40), A. niger ML_KSUF12 (18.00±0.25) at 100 mg/mL. The study 
revealed that compound 6 exhibits potential antimicrobial activity 
against tested common microbial pathogens and anticipated to be a 
therapeutically important molecule in biomedical fields in the future. 

4. Conclusion 

In conclusion, a new class of spiropyrroloquinoxaline integrated 
chromanone heterocycle has been synthesized in excellent yield 
employing [Bmim]Br accelerated one-pot four component cascade re
action protocol involving a key intermolecular 1,3-dipolar cycloaddition 
strategy. 1,3-Dipole component, azomethine ylide derived from qui
noxalinone and L-phenylalanine reacts with 3-(4-methoxybenzylidene) 
chroman-4-one affording the structurally interesting spirocycloadduct. 
The supramolecular structure of the spirocompound is determined by 
Hirshfeld calculations. The optimized molecular structures of studied 
system are calculated and its electronic properties such as dipole 
moment, HOMO, LUMO and the derived reactivity descriptors were 
discussed. In addition, the compound 6 displayed significant antimi
crobial activity against tested microbial pathogens which is comparable 
activity with respect to the standard drug. 
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