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Abstract:

In this study, we presented rational designing syrthesis of coumarin-dihydroquinazolinone
conjugates to evaluate their agonist activity aRG&®9a receptor. Among the synthesized small
molecule library, compountiOc displayed robust agonist action at GPR109a witg:ET1nM.
Homology model of human GPR109a protein was geeenat realize the binding interaction of
the active molecule with the active site of GPR1@ather, the efficacy of active compound
10c was supported bin-vivo experiments which showed reduced body weight @t isiduced
obese mice model. Interestingly, compou®d reduced leptin in blood plasma and total serum
cholesterol. These results suggest that the conrddrydroquinazolinone conjugate is a suitable

scaffold to further expand the chemical diversitydanake them potential niacin receptor 1
agonist.



1. Introduction

Nicotinic acid (NA), also known as niacin or vitamB-3, is a well-known lipid modifying agent
in humans [1]. NA therapy has been shown to prodsmesral beneficial effects, such as
reducing the major coronary events by 25%, strok@®26, and all cardiovascular events by
27% [2]. Moreover, NA has also been shown to gaftective for lowering triglycerides and
LDL cholesterol, raising HDL level in blood [3]. Miple lines of evidence confirmed that the G
protein-coupled receptor GPR109a is a moleculgetanf NA [4-6]. GPR109a, also known as
hydroxy-carboxylic acid 2 (HCA2) receptor or niacgceptor 1(NIACR1), is highly expressed
in adipocytes, spleen and immune cells such asaphage, keratinocytes and Langerhans cells
and mediates the lipid-lowering effect of NA [5]aRnan Met al.reported that GPR109a is also
expressed in brain microglia and exhibited neurtgmtove effect in mice [7]. However, NA
mediated activation of GPR109a in langerhans @alld keratinocytes induces expression of
prostaglandin D2 (PGD2) and ultimately cutaneousHing [8, 9] byp-arrestinl mediated
signaling [10]. Thus, a G-protein bias agonist dPRA.09a that exhibits minimal or r®
arrestinl dependent signaling would be a bettedidate to avoid the side effect of targeting
GPR109a. Therefore, there are renewed interestynithesize G-protein biased agonist of

GPR109%a.

Although NA has been shown to inhibit lipolysisdabgh activation of the GPR109a in adipose
tissues [5], one study provided quite strong ewgettnat the NA effects on blood lipid profile
are independent of the GPR109a [11]. Besides, tteskes also demonstrated the effects of NA
via GPR109a expressed in adipose tissue increassmg level of adiponectin and anti-
inflammatory cytokine expression in obesity [12]. Bxpressions of GPR109a have been shown

to increase during differentiation of adipocytesnir preadipocytes as well as after activation of



peroxisome proliferator-activated receptor-gammBARy) [14]. Thus, it is quite clear that
GPR109a modulates pleiotropic effects besides wabbwn therapeutic effects on lipid
metabolism [15]. Therefore, search for new ligatidg bind to GPR109a to accomplish desired
effects by subtracting or minimizing adverse efdtas gained momentum. Medicinal chemistry
efforts from academia and industries towards theeld@ment of potent GPR109a agonist
resulted in the discovery of several novel smallaoales. For example, pyridopyrimidinone and
azapyridopyrimidinonederivatives(1 and 2, Figure 1)were identified asGPR109a agonists
[16]. Similarly, Merck research laboratory discoveredgmy2,3d]pyrimidine 3, Figure 1)
class of compound processing nicotinic acid reaegtmnist activity for dyslipidemia withn-

vivo efficacy [17].

pyridopyrimidinone derivatives

pyranopyrimidine analoges coumarin-quinazolinone prototype 6

Fig. 1. Chemical structures with potent GPR109a agonistigcand general structure of our synthesizedqiype



Interestingly, a distinct fused heterocyclic motgyranopyrimidine 4 and 5, Figure 1),
comprising barbituric acid and pyrone ring exhibifgromising activity in a cell-based cAMP
assay, which is also a GPR109a agonist [18]. Imthest for new drug leads, the hybridization
approach has been a promising one, which involwesdmbination of pharmacophoric moieties
to produce a hybrid structure with improved efficand reduced toxicity. The derivatives of
coumarin are well known pharmacophores with poé¢rtenefits in the prevention of obesity
and liver dysfunction [19]. Also, we have reportld utility of coumarin analogs as good lipid-
lowering agents [20]. On the other hand, quinazwien and its derivatives are the vital
constituents of number of natural products and modkugs [21-23]Quinazolinone and its
derivatives exhibit a wide range of biological aities including antitumor, antiviral, anti-
inflammatory, analgesic, antifungal, antimalargaaitidiabetic, anticonvulsant, antimicrobial, and
angiotensin Il AT receptor antagonists [24-31]. Inspired by wide ameéresting biological
activity of Quinazolinone scaffold, we synthesizid& novel coumarin- dihydroquinazolinone
hybrids @, Figure 1), and evaluated for their G-protein amcestin biased agonist activity at

GPR109a receptors.

2. Results and Discussion:

2.1 Chemistry

The synthesis of target compound®&-10p) is shown in Scheme 1. The first step involved a
reaction of commercially available 2-alkyl phendiga-7g) with hexamethylenetetramine
(HMTA) in trifluoroacetic acid at 110°C [32]. Thesulting dialdehyde compounda{8g) were
then treated with substituted phenylacetic acidsha presence of cyanuric chloride, and N-
methyl morpholine (NMM) in DMF at 110°C conditiopsomoted the desired 3-aryl coumarins
(9a-9p) [33]. Further which were engaged in multicompdnegaction with methylamine and
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isatoic anhydride in acetic acid resulted in thentfation of final target coumarin-

dihydroquinazolinone conjugateida-10p) in good yields.

To study the role of aryl coumarin, we made stradtudiversity on the 2, 3-
dihydroquinazolinone scaffoldthe key 2-hydroxy-3-methyl-5-(3-methyl-4-oxo-1, 3, 4-

tetrahydroquinazolin-2-yl) benzaldehydell) intermediate was obtained from the
multicomponent reaction of isatoic anhydride, m&hyne and 5-methyl-4-

hydroxyisophthalaldehyd@#) in acetic acid [34]. Access to the coumarin-ditogpiinazolinone

Scheme 1: Synthesis of coumarin-dihydroquinazolinone coajeg {0a-10p).

OH

oH R 8a = Methyl
1 i 1 a = Methy|
R (M) R CHO 8b = Ethyl
8c = Propyl
8d = iso-Propy!
CHO 8e = sec-Butyl

8a-8g 8f = tert-Butyl
8g = Tetrahydronapthol

7a-7g

10a-10p

R! R2 R! R2?
9a, 10a Methyl H 9i, 10i Methy! 2-Nitro
9b,10b  Methyl 4-Methyl 9j, 10j Methyl Thiophen
9c,10c  Methyl 4-Methoxy 9k, 10k Ethyl 3,4-Dimethoxy
9d,10d  Methyl 3-Methoxy 9l, 10 Propyl 3,4-Dimethoxy
9e,10e  Methyl 3.4-Dimethoxy 9m, 10m Iso-Propyl 3,4-Dimethoxy
9f, 10f Methyl 3,4,5-Trimethoxy 9n, 10n tert-Butyl 3,4-Dimethoxy
99,10g  Methyl 3,4 Methelenedioxy 99, 100 sec-Butyl 3,4-Dimethoxy
9h,10h  Methyl 2-Chloro 9p, 10p Tetrahydr 3,4-Di

Reagents and conditions: (i) a. HMTA / TFA, 120 °C, 3.0 h; b. 10%,H0,, 90-100 °C, 2.0 h; (ii) Cyanuric
chloride, NMM, DMF, 110 °C, 30-90 min.; (iii) Methgmine, acetic acid, 110 °C, 1.0-2.0 h

ester derivativeslfa and12b) were achieved upon treatment of intermedidtewith malonic
esters in ethanol catalyzed by piperidine [35]. Bd#aran-dihydroquinazolinone4¢3a and13b)

were obtained by treatment bf with phenacyl bromide derivatives in acetonitaled K,CO; as



a base under reflux conditions [36]. Furthermorameines-dihydroquinazolinoné4a and14b)
were obtained by the reaction @i and aniline derivatives in ethanol [37]. The coatel
reaction conditions and reagents are illustrate8cineme 2. The structures of all the synthesized
intermediates and targeted compounds were suppbytéde spectratH NMR and**C NMR
data, the results of mass spectrometry which weagieement with the proposed structures. The

purity of the tested compounds was found to be >8$%dPLC analysis.

Scheme 2: Structural diversity on the 2, 3 dihydroquinarolie scaffolds (11)
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12a R = Methyl 13a R = Methyl 14a = R = Methyl
12b R = Ethyl 13b R = Chloro 14b =R = Chloro

Reagents and conditions: (i) AcOH, 110 °C, 2.0h; (ii) Piperidine, ethan8Q °C, 1.0 h; (iii) KCO;, CH;CN,
reflux, 4.0 h; (iv) Ethanol, rt, 15 min.

2.2. Phar macology
2.2.1 Cell-based high throughput screening for GB%Rilbiased agonist

First, we evaluated twenty-two coumarin-dihydrogaolinone (10a-10p, 12a, 12b, 13a, 13b,

14a and 14b) analogs for agonist activity at GPR18&ceptor using GloSensor assay that



measures cAMP in live cells according to previousded method with some modification [38].
We observed that the compoud@b and 10c showed cAMP inhibition in a dose-dependent
manner (EG 30.5 nM & 10.6 nM Fig-2A & Table 1), while NA, wthh was used as reference
agonist exhibited E&; 20.7 nM. CompoundOc showed slightly better affinity than NA with
ECso < 11 nM vs 20.7 nM (Fig- 2A). However, compout@y, 10j & 10k were modestly active

and inhibited cAMP formation at 10uM concentrat{@able 1).
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Fig. 2. Representative dose-response curve of GPR109a mediated cAMP inhibition and p-arrestin
recruitment: Concentration response curve Hib, 10c with niacin (reference ligand) at GPR109a for agbn
activity in transiently transfected HEK293T cellg bsing cAMP GloSensor assa&)( Similarly, concentration
dependent curve dfob, 10c and niacin B) and10g, 10j and10k (C) for recruitment oB-arrestin was assessed in



transiently transfected HTLAE€IIS. Data are expressed as mean + S.E.M. of normalegadts of three individual

experiments.

To determine th@-arrestin dependent signaling of these compoundsexamined five active
compounds in th@-arrestin-Tango assay. Following 12 h of treatnweitih 10b, 10c, 10g, 10j,

10k and NA as a reference compound, we found thathelltested compounds show a dose-
dependent increase frarrestin recruitment (Fig 2b & 2c¢). we observeat il compounds have
micromolar range affinity and are close to NA ie fhRarrestin-Tango assay (Table I).vitro
data suggests thd0c has slightly more potency than NA in Gi-proteinpdedent GPR109a
signaling (GloSensor assay), but have quite a ainaffect inp-arrestin dependent GPR109a

signaling (arrestin-tango assay).

Table 1: Functional selectivity of Niacin, 10c and its derivatives at GPR109a r eceptor

ECSO in EC50 in
Compounds GloSensor Assay | Tango Assay

o 20.7 nM 2727 nM

1| Niacin (PEG3,=7.683%0.09) | (PEC,=5.56+0.07)
2 10b 30.5 nM 232 nM

(PEG,=7.516+0.38) | (DECy,=6.63+0.07)
3 10c 10.6 nM 1686 nM

(PEG,=7.975+0.18) | (DECy,=5.77+0.06)
# 454 nM

4 109 210 pM (PEGy=6.34+0.09)
 # 1005 nM

5 10 210 pM (DEG;,=5.99+0.08)
# 276 nM

6 10k 210 pM (PEG,;=6.560.10)

*These compounds did not show dose dependent gdtgtive only at 10uM concentration) in GloSenassay.

2.2.2 Structure activity relationship

A series of coumarin-dihydroquinazolinone analogsessynthesized and screened for agonist
activity on GPR109a. Our aim was to determine ifirnarin-dihydroquinazolinone analogs

exhibit G-protein bias oB-arrestin bias agonist activity at GPR109a. Prelary analysis

reveals that compound having mono substitutiopaat position of phenyl ring with strong



electron donating group (EDG) such as methoiQc) showed greater affinity towards G-
protein dependent pathway (p&€7.98) compared t@-arrestin dependent pathway (pk€
5.77). Furthermore, compound with weak EDG suchmathyl derivative 10b) displayed
slightly low affinity (pEGe=7.52) for the G-protein dependent pathway, whigreased affinity
for B-arrestin dependent pathway (plg€5.6). The substitutions at botmetaandpara position
with methelendioxy 10g) or dimethoxy {0k) was not tolerated (pE@ 5) in G- protein
dependent pathway but no change was observed imtyaf{pECs=6.0 to 6.6) inp-arrestin
dependent pathway. Interestingly, heteroaromatiostgution of phenyl ring for example
thiophenyl ring 10j), exhibited persisten-arrestin dependent activity (pE£5.99), but

decrease in G-protein dependent activity (pEG).

2.2.3 Docking studies

Homology models were built due to the non-availabof the crystal structure dlomo sapiens

GPR109a and processed for validation study usin@debh Generate tool [47]. Out of 10
models, a model was selected whose most of thduesi(93.8%) lie in the favored region of
Ramachandran Plot created by PROCHECK, whereas, 4. 8%, 0.0% residues occur in the
additional allowed region, generously allowed regand disallowed region respectively (Fig
3a). The selected model shows a root mean squavatida (RMSD) of 0.43A° on

superimposition with the template (Fig 3b). In aorte get insight into the binding mode of (R)

and (S) isomers in the racemic mixture of the cammad Oc, docking study was performed.
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Psi (degrees)

Phi (degrees)

Fig 3: (A) Ramachandran plot of GPR109a modeled proteindifferent colored areas indicate “disallowed” (ligh
yellow), “generously allowed” (yellow), “additionallowed” (brown), and “most favored” (red) regions
(B) Superimposed structures of GPR109a homology mddelee) and template of active p-opioid receptor bound

to an agonist selected as a templ&@R identifier: 5C1M pink

GPR109a has a well-characterised agonist bindieggiavith residues surrounding mainly from
transmembrane (TM) and extracellular (EC) regiei.[Based on the previous studies [49, 50],
Asn86 (EC1), Trp91 (EC1), Arglll (TM3), Asnl71 (BCSerl78 (EC2), Serl79 (EC2),
Ser247 (TM6), Arg251 (EC3), lle254 (EC3), Phe255RE His259 (EC3), Try283 (TM7),
Tyr284 (TM7), residues were selected for dockingdgt Those docked conformations were
chosen which show interaction with key binding s#sidues with the suitable binding pose.
Both (R) and (S) isomers fit well into the bindingvity of the protein and showed relatively
similar molecular interaction with the surroundiregsidues. (R)-isomer of the compouhadc
docked into the trans-membrane binding pocket basdd a cluster of 15 poses with the lowest
binding energy of -8.87 kcal/mol and manifestatdistrong molecular interaction is in the form

of hydrogen bonds with Arg111 at 2.039A° and Tyr28£2.14A° (Fig 4a). Further inspection of

11



the docked structure has also revealed the presémum-bonded T-shapedn interaction with
Phe276 and hydrophobic interactions with Leu34,83U.eul07, and Leu280. In the case of
(S)-isomer, a cluster of 26 poses was selecteddbasethe lowest binding energy of -9.49
kcal/mol. Apart from hydrogen bond interaction wistrgl11l and Tyr284, (S)-isomer also
formed a hydrogen bond with the backbone of Cys(H@ 4b). Along with T-shapeat-n
interaction with Phe276s-cation interaction was also observed with ArglMarious
hydrophobic interactions with residues Leu83, TrpReulO7, Arglll, Leul76, Cysl77,
Phe277, Leu280 were also observed. Consequentlyfurtieer examined then-vivo anti-

dyslipidemic and antiobesity effect of compouttit in high-fat diet induced obese mice.

r' CYS17797 S py
LEU107 sune

LEU‘DT 2”“

TRP91 ARGI n
mu
@ &HEZTS

Fig. 4a. Interaction of (R)-isomer (A) and (S)-isomer (B)compoundlOc with the GPR109a model protein.

LEUB_\J\ \ Asuse

2.2.4 Beneficial effect of compoub@t on obese mice

It has been previously reported that GPR109a haedé¢nignant effect on obesity [12, 13, 51].
Therefore we examined the anti-obesity effect afonlt (six weeks) oral administration of
compoundlOc (20 mg/kg body weight) in high-fat diet (HFD) intked obese mice. Interestingly,
compoundlOc significantly reduced cumulative body weight gsiarting at day 20 of treatment,
which was even better than reference anti-obesityg dorcaserin (Figure 5a; n=4-5; *P<

0.05,.**P< 0.01,.**P< 0.001; Two-Way ANOVA). FinBj, at the end of the experiment, we

12



found a significant decrease in net body weightarhpoundlOc treated mice compared to HFD
vehicle-treated mice (Table 2; n=6-5; p<0.035@&st)t Consistent with the reduced body weight,
mice treated with compountDc also had modest but not significant reduced badyrfass as
compared to control mice (Figb and Table. 2; n=4-5, P< 0.0002; One-Way ANOVA). In
compound,10c treated obese mice did not show any significaclucgon in lean weight

compared to vehicle-treated mice (Table 2; n=4<®.0865, One-Way ANOVA).

A
-= HFD Vehicle
- HFD +10c

— 77> HFD + Lorcaserin

D 61

£ 5

S 4

£ 3

D2

[

2

4

a2

"0 5 10 15 20 25 30 35 40
Days of treatment
B C
20 T £ 2500~ I
stk rl 3 *ek
T s © 2000
>0 o
24 % £ E 1500-
m g 10 ] X
55 — & 1000- Pl
0= 5. o
= E 500-
[=2]
£ o
NC Vehicle 10c_Lorcaserin NC Vehicle 10c Lorcaserin
HFD HFD

Fig. 5. Anti-obesity effect, after six weeks chronic treatment of GPR109a agonist 10c and lorcaserin (LRC) in
high-fat diet (HFD) induced obese mice: HFD induced obese mice were treated with lorcagd®mg/kg; p.o.) or
10c (20mg/kg; p.o.) significantly decreased body weighin compare to vehicle-treated HFD mice *P< 00B<
0.01,.***P< 0.001 Two-Way ANOVA. q). Lorcaserin treatment significantly decreased tbtaly fat compared to
vehicle-treated HFD mice, but we did not obser glgnificant effect in total body fat of compout@k treated
mice P< 0.001 One Way ANOVA followed by Newman-KeMultiple Comparison Tesfb). CompoundlOc and
LRC treated obese mice significantly decreasedtbed plasma level of leptin compared to vehickated HFD

mice P< 0.001 One-Way ANOVA followed by Newman-KeMultiple Comparison Tesfc) Data represented as.

mean = SEM of 4-5 mice/ group
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2.2.5. Chronic treatment @lompoundlOc decreased obesity-induced blood plasma leptinl leve

in obese mice

Sinceobesity is typically associated with high leptinéés due to the insensitivity of leptin [52],
we evaluated if compoundOc treatment modulates blood plasma level in obeseemi
Interestingly, chronic treatment with compoutfet significantly decreased blood plasma leptin
level in diet-induced obese (DIO) mice (Fig 5¢ &ble2; P< 0.001 One-Way ANOVA). These
observations suggest that treatment with activepoamd attenuated leptin resistance in DIO
mice. Although we found no difference in glucostetance (Fig. 6a), we noticed significant

difference in fasting blood glucose levellidc treated mice (Table 2, n=4-6; p<0.0273 t-test).

2.2.6 Effect of compouridc on lipid profile in DIO mice

Given the well established antilipolytic effect MA [53], we measured the effect of compound
10c on the level of various types of lipids. We fouthdit significant decrease in total serum
cholesterol in compoundOc treated mice as compared to vehicle-treated otese (Fig. 6b,
n=4-5; P< 0.05; t-test). However, we did not obseamy significant effect of this compound on
triglycerides, high-density lipoprotein (HDL) chsterol and low-density lipoprotein (LDL)

cholesterol levels in serum of DIO mice.

>
=)

— 600 -=- Normal chow 1501
S -= HFD Vehicle . *_
£ - HFD +10c T @ HFD Vehicle
@ 400 g‘100- Il HFD +10c
it ©
= £
O 200 & 50
B o
]
@ o , T ) 0-
0 50 100 150 TG TC HDL LDL

Time(Min)
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Fig. 6. Chronic treatment of GPR109a agonist have no effect in glucose tolerance test but significantly
decreased total blood plasma cholesterol in obese mice: We did not observe any effect on the intraperitbnea
glucose tolerance test (IPGTT) in compoldid treated micelPGTT was performed in 16 hours fasted mice, after
the glucose administration (2g/kg body weigid,) blood glucose level was measured at differenetpoints 15’
30’ 60’ 90" and 120 minute&). Chronic treatment of compour@c significantly decreased total blood cholesterol
level compared to vehicle-treated mice, but werdilobserve any effects in triglycerides, HDLc &m_c level of

blood serum of compountDc treated obese mice P< 0.05;t-t@gt Data represented as. mean + SEM of 4-5 mice/

group

Table 2: Summary of measured parametersin obese micetreated with 10c or Vehicle

S. No. | Parameters HFD Vehicle | HFD+10c p-value [ n

1 Net Body weight Change 3.867+1.108 -0.72+1.54 0.0356 | 5-6

2 Fat mass [g/mouse] 16.52+1.154 13.01 £ 1.40@®551 | 4-5

3 Lean mass [g/mouse] 25.58 £ 0.678238.16 + 0.664 0.0865 | 5-6

4 Fasting glucose [mg/dl] 93.17 £5.798 63.00 = 10.8M273 | 4-6

5 Plasma leptin [pg/mg protein]1751 £ 325.4 | 807.6 + 199/20.0360 | 4-5

6 TG [mg/dl] 40.96 £4.592| 36.97 +8.558.7080 | 5-6

7 Total cholesterol [mg/dl] 120.8 £ 7.206 95.60 +@0 0.0302 | 4-5

8 HDL-c [mg/dI] 57.80 £3.385| 45.92+5.727 0.0956 5%-6
9 LDL-c [mg/dI] 11.56+1.587 10.40+0.867] 0.5178 5-6

3. Conclusion

In conclusion, coumarin-dihydroquinazolinone coigs {0a-10p) have been synthesized and
tested for their agonist and antagonist activityawls GPR109a receptor. The compodfd
found to have cAMP inhibition at 10nM concentratiand modulateg-arrestin dependent
signaling. Subsequently, compourific exhibited beneficial effects such as reduction in

cumulative body weight gain and net body weights levident from the blood plasma analysis

15



that compoundOc decreased leptin level in plasma and reduced $etalm cholesterol levels;
In order to explore the role of 3-aryl coumarin, wsynthesized simple 2, 3-
dihydroquinazolinone, coumarin-dihydroquinazolinoester {2a & 12b), furan (3a & 13b)
and enamineslda & 14b), however, none of them were found to be actifeken together,
these findings highlighted the coumarin-dihydrogziolinone conjugate as a suitable scaffold to

further expand the chemical diversity and make tpetential niacin receptor 1 agonist.
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Experimental section:

4. Chemistry

4.1.1. General synthetic procedure for preparation of 4-hydroxy-5-alkyl isophthalaldehydes
(8a-80)

2-Alkyl phenol (1.0 mmol) and hexamethylenetetraenfh.2 mmol) were dissolved in TFA (25
mL), and the solution was heated at 120 °C forh3.8fter cooling to room temperature 10 %
ag.HSO, (25 mL) was added and again the temperature niaéatat 90-100 °C for two more
hours. After completion, the solution was basifiéth Na,COsto pH 8 and extracted 3-fold with
25 mL of CHC}. The combined organic layers were dried oaS@, filtered, and concentrated
to dryness under reduced pressure. The crude pragiscpurified on silica gel column (100-200
mesh) using 20% EtOAc/hexane as eluent to affontpcunds8a-8g in good yields.

4.1.1. 4-hydroxy-5-methylisophthalaldehyde (8a)

White solid; Yield: 60%: m.p.: 125 - 127 °C; IR &t 3262, 2865, 1703, 1626, 1013 tmH
NMR (CDCl, 300 MHz):8 11.82 (s, 1H), 9.97 (s, 1H), 9.90 (s, 1H), 7.97)(¢ 1.8 Hz, 1H),
7.93 (brs, 1H), 2.33 (s, 3H¥*C NMR (CDC}, 75 MHz):§ 196.4, 189.9, 165.0, 137.2, 134.8,
128.7, 125.2, 119.7, 15.1; ESI-MS: (m/z): 164 [M¥H]

4.1.2. 5-Ethyl-4-hydroxyisophthalaldehyde (8b)

White solid, yield: 69%; mp: 173-174 °C; IR (neam™): 3259, 2870, 1700, 1628, 101'H
NMR (CDCh, 400 MHz):6 11.85 (s, 1H), 9.98 (s, 1H), 9.91 (s, 1H), 7.9957(m, 2H), 2.78-
2.72 (m, 2H), 1.26 () = 7.5 Hz, 3H)*C NMR (CDC}, 75 MHz):5 196.4, 189.7, 164.6, 135.4,
134.7,134.3, 128.8, 119.7, 22.1, 13.2; ESI-MfAz} 179 (M+H)'.

4.1.3.. 4-Hydroxy-5-propylisophthal al dehyde (8c)
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Oily; yield: 62%; IR (neat, ci): 3259, 2872, 1710, 1620, 10164 NMR (CDCk, 400 MHz):5
11.85 (s, 1H), 9.96 (s, 1H), 9.89 (s, 1H), 7.96J(d,2.0 Hz, 1H), 7.91 (d] = 2.0 Hz, 1H), 2.68
(t, J= 6.6 Hz, 2H), 1.71-1.61 (m, 2H), 0.96 Jt= 7.3 Hz, 3H):*C NMR (CDC}E, 100 MHz):&
196.4, 189.7, 164.7, 136.4, 134.7, 132.8, 128.8.8,130.9, 22.1, 13.8; ESI-MSm(2): 193
(M+H)*.

4.1.4.. 4-hydroxy-5-isopropylisophthalaldehyde (8d)

White solid; yield; 89%; m.p.: 164-163 °C; IR (KBB028, 1677, 1665, 1615, 1229, 768 tm
'H NMR (CDCk, 300 MHz):6 11.94 (s, 1H), 9.97 (s, 1H), 9.91 (s, 1H), 7.9%,(iH), 7.96 (dJ
=1.47 Hz,1H), 3.43-3.33 (m, 1H), 1.27 (5.1 Hz, 6H);'3C NMR (CDCk, 75 MHz):5 196.6,
189.9, 164.3, 138.9, 134.8, 133.2, 129.0, 119.%, Z8.1 ; ESI-MS:rt/2) 265 [M+H]'".

4.1.5.. 5-sec-butyl-4-hydroxy-benzene-1,3-dicarbal dehyde (8e)

Oily; Yield: 64%; IR (neat): 3267, 2862, 1709, 162918 cnil; 'H NMR (CDCk, 200 MHz):6
11.99 (s, 1H), 10.05 (s, 1H), 9.96 (s, 1H), 8.0& (iH), 8.00 (s, 1H), 3.27-3.10 (m, 1H), 1.74-
1.58 (m, 2H), 1.25 (dJ = 7.0 Hz, 3H), 0.87 (&) = 7.3 Hz, 3H)*C NMR (CDCE, 75 MHz):6
196.4, 189.4, 163.9, 137.1, 134.5, 133.4, 128.9,61B2.7, 28.8, 19.3, 11.5; ESI-MS (m/z): 207
[M+H] ™.

4.1.6. 5-tert-butyl-4-hydroxyisophthal aldehyde (8f)

Qily; Yield: 65%:; IR (neat): 3252, 2865, 1703, 162613 cnt; *H NMR (CDCk, 300 MHz):5
12.39 (s, 1H), 9.99 (s, 1H), 9.93 (s, 1H), 8.0%(lH), 7.99 (brs, 1H), 1.45 (s, 9HJC NMR
(CDCls, 75 MHz):6 196.9, 190.0, 166.1, 140.0, 135.4, 133.9, 1286,4, 35.2, 29.1; ESI-MS:
(m/z): 207 [M+HT.

4.1.7. 4-hydroxy-5, 6, 7, 8-tetrahydronaphthalene-1, 3-dicarbaldehyde (8g)
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White solid; yield; 65%; m.p.: 145-147 °C; IR (KBB026, 1677, 1665, 1615, 1249, 768tm
'H NMR (CDCk, 300 MHz):6 11.86 (s, 1H), 10.15 (s, 1H), 9.92 (s, 1H), 7921H), 3.24 (dJ
=5.2 Hz, 2H), 2.74 (d) =5.1 Hz, 2H), 1.84-1.82 (m, 4H)*C NMR (CDCk, 100 MHz):6 195.9,
190.3, 163.6, 149.3, 136.8, 127.7, 126.9, 117.34,222.6, 21.9, 21.1; ESI-MSm(2 205
[M+H] ™.

4.2.1. 8-methyl-2-oxo-3-phenyl-2H-chromene-6-carbaldehyde (9a)

Light yellow solid; yield: 86%; m.p.: 124-126 °QR (KBr): 3041, 1716, 1709, 1652, 1024tm
H NMR (CDCk, 400 MHz):5 10.03 (s, 1H), 7.92 (d, = 4.0 Hz, 2H), 7.89 (s, 1H), 7.74 @z
1.6 Hz, 1H), 7.72 (dJ = 1.3 Hz, 1H) 7.49-7.46 (m, 3H), 2.58 (s, 3tAC NMR (CDCE, 100
MHz): 6 190.4, 159.7, 155.5, 139.4, 134.1, 132.4, 12928.11 128.6, 128.5, 128.2, 127.3,
119.6, 15.5; ESI-MSni/2): 265 [M+HTJ'.

4.2.2. 8-methyl-2-ox0-3-(p-tolyl)-2H-chromene-6-carbal dehyde (9b)

Light yellow solid; yield: 81%; m.p.: 128-130 °QR KKBr): 3044, 1721, 1715, 1644, 1019¢tm
H NMR (CDCl, 300 MHz):d 10.03 (s, 1H), 7.92 (d, = 5.2 Hz, 2H), 7.86 (s, 1H), 7.64 @@=
7.4 Hz, 2H), 7.30 (d) = 7.4 Hz, 2H), 2.58 (s, 3H), 2.43 (s, 3 NMR (CDCE, 75 MHz):6
190.4, 159.8, 155.5, 139.4, 138.7, 132.4, 132.3,23129.3, 129.1, 128.3, 128.1, 127.2, 119.7,
21.3, 15.5; ESI-MSn/2): 279 [M+HT'.

4.2.3. 3-(4-Methoxyphenyl)-8-methyl -2-oxo-2H-chromene-6-carbal dehyde (9¢)

Light yellow solid; yield: 96%; m.p.: 148-150 °QR (KBr): 3033, 1725, 1705, 1639, 1021tm
H NMR (CDCk, 300 MHz):5 9.98 (s, 1H), 7.86 (dl = 4.5 Hz, 2H), 7.79 (s, 1H), 7.67 @z=
8.9 Hz, 2H), 6.96 (dJ = 8.5 Hz, 2H), 3.84 (s, 3H), 2.53 (s, 3t)C NMR (CDCE, 75 MHz): 6
190.5, 160.5, 159.9, 155.3, 137.9, 132.4, 132.9,9.2128.6, 128.0, 127.2, 126.4, 119.8, 114.1,

55.4, 15.5; ESI-MS(/2): 295 [M+H]".
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4.2 4. 3-(3-Methoxyphenyl)-8-methyl -2-oxo-2H -chromene-6-carbal dehyde (9d)

Light yellow solid; yield: 95%; m.p.: 150-152 °QR (KBr): 3025, 1716, 1707, 1645, 1016 tm
H NMR (CDCk, 300 MHz):5 10.01 (s, 1H), 7.88 (d,= 10.4 Hz, 3H), 7.40-7.35 (m, 1H), 7.28-
7.26 (M, 2H), 6.99-6.95 (m, 1H), 3.86 (s, 3H), 2(563H);**C NMR (CDCE, 75 MHz):6 190.6,
159.7, 155.7, 139.7, 135.5, 132.8, 132.5, 129.8,112128.4, 127.5, 121.0, 119.7, 114.9, 114.4,
55.5, 15.7; ESI-MSn/2): 294 [M+HTJ".

4.2.5. 3-(3,4-Dimethoxyphenyl)-8-methyl-2-oxo-2H-chromene-6-car baldehyde (9¢)

Light yellow solid; yield: 98%; m.p.: 178-180 °QR (KBr): 3053, 1730, 1695, 1634, 1026 tm
H NMR (CDCk, 300 MHz):5 10.01 (s, 1H), 7.90 (dl = 7.3 Hz, 2H), 7.84 (s, 1H), 7.32-7.29
(m, 2H), 6.96 (d,J = 9.0 Hz, 1H), 3.95 (s, 3H), 3.94 (s, 3H), 2.563d); :°C NMR (CDCE, 75
MHz): 6 190.5, 159.9, 155.4, 150.2, 148.9, 138.2, 1323 .4, 128.7, 128.0, 127.3, 126.8,
121.4,119.8,111.8, 111.2, 56.1, 56.0, 15.5; ESI{/2): 325 [M+H]J".

4.2.6. 8-Methyl-2-ox0-3-(3,4,5-trimethoxyphenyl)-2H-chromene-6-car bal dehyde (9f)

White solid; yield: 99%; m.p.: 196-198 °C; IR (KBJ074, 1728, 1695, 1632, 1010 EntH
NMR (CDClL, 300 MHz):6 10.02 (s, 1H), 7.91 (m, 2H), 7.86 (s, 1H), 6.952(3), 3.93 (s, 6H),
3.91 (s, 3H), 2.57 (s, 3H}*C NMR (CDCk, 75 MHz): 6 190.5, 159.8, 155.5, 153.4, 139.4,
139.1, 132.8, 132.6, 129.6, 129.0, 128.2, 127.9,711106.2, 61.0, 56.4, 15.6; ESI-M®/§):
355 [M+H]".

4.2.7. 3-(benzo[d][ 1,3]dioxol-5-yl)-8-methyl-2-ox0-2H -chromene-6-carbal dehyde (9g)

Yellow solid; yield: 85%; m.p.: 166-168 °C; IR (KB3067, 1723, 1671, 1617, 1030 tniH
NMR (CDCl, 400 MHz):5 10.03 (s, 1H), 7.91 (bs, 2H), 7.82 (s, 1H), 7.86J(= 1.5 Hz 1H),

7.23 (d,J = 7.9 Hz, 1H), 6.92 (d] = 7.9 Hz, 1H), 6.05 (s, 2H), 2.58 (s, 3H)C NMR (CDCE,
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100 MHz):6 190.4, 159.8, 155.3, 148.6, 147.8, 138.4, 13232,4, 128.7, 128.0, 127.3, 122.6,
119.6, 109.0, 108.4, 101.4, 15.5; ESI-M®3: 309 [M+HTJ".

4.2.8. 3-(2-chlorophenyl)-8-methyl-2-oxo-2H-chromene-6-car baldehyde (9h)

Yellow solid; yield: 81%; m.p.: 203-205 °C; IR (KBr3058, 1757, 1679, 1644, 1017 tniH
NMR (CDCk, 400 MHz):5 10.04 (s, 1H), 7.96 (s, 1H), 7.93 (s, 1H), 7.83L{), 7.54-7.52 (m,
1H), 7.45-7.42 (m, 1H), 7.41-7.38 (m, 2H), 2.593K); 3C NMR (CDC}, 100 MHz):6 190.3,
158.9, 156.0, 142.3, 133.5, 133.2, 133.0, 132.4,23.30.3, 130.0, 128.4, 127.9, 127.6, 126.9,
118.9, 15.5; ESI-MSni/2: 299 [M+HTJ'.

4.2.9. 8-methyl-3-(2-nitrophenyl)-2-oxo-2H-chromene-6-carbaldehyde (9i)

White solid; yield: 94%; m.p.: 285-288 °C; IR (KB3065, 1718, 1697, 1607, 1022 tntH
NMR (CDCh, 400 MHz):6 10.02 (s, 1H), 8.18 (d,= 8.0 Hz, 1H), 7.94 (d] = 4.0 Hz, 2H) 7.83
(s, 1H), 7.75 () = 7.4 Hz, 1H), 7.66-7.62 (m, 1H), 7.50 (t= 7.4 Hz, 1H), 2.56 (s, 3HESI-
MS (m/2): 310 [M+HT".

4.2.10. 8-methyl-2-oxo-3-(thiophen-2-yl)-2H-chromene-6-car bal dehyde (9j)

Brown solid; yield: 84%; m.p.: 117-119 °C; IR (KBB047, 1711, 1675, 1607, 1083 tntH
NMR (CDCk, 400 MHz):5 10.02 (s, 1H), 8.06 (s, 1H), 7.93 (s, 1H), 7.891(3), 7.85 (dJ =
3.0 Hz, 1H), 7.48 (d) = 5.1 Hz, 1H), 7.16 () = 4.1 Hz, 1H), 2.57 (s, 3H}*C NMR (CDCE,
100 MHz):¢ 190.3, 160.0, 158.6, 154.6, 135.3, 134.9, 132313,3] 128.3, 128.0, 127.7, 127.3,
122.6, 119.3, 15.ESI-MS (/2): 271 [M+H]".

4.2.11. 3-(3, 4-dimethoxyphenyl)-8-ethyl-2-oxo-2H-chromene-6-carbal dehyde (9k)

Light yellow solid; yield: 95%; m.p.: 160-162 °QR (KBr): 3065, 1728, 1697, 1607, 1032tm

'H NMR (CDCk, 300 MHz):8 10.04 (s, 1H), 7.92 (s, 2H), 7.85 (s, 1H), 7.3387(m, 2H), 6.97
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(d, J = 8.0 Hz, 1H), 3.95 (s, 6H), 3.00 (§,= 7.4 Hz, 2H), 1.38 (t) = 7.5 Hz, 3H)ESI-MS
(M/2): 339 [M+HT.

4.2.12. 3-(3,4-dimethoxyphenyl)-2-oxo-8-propyl-2H-chromene-6-carbal dehyde (9I)

Yellow solid; yield: 94%; m.p.: 152-154 °C; IR (KBr3061, 1731, 1688, 1612, 1017 tniH
NMR (CDCl, 400 MHz):5 10.04 (s, 1H), 7.93 (s, 1H), 7.91 (s, 1H) 7.861@3), 7.34 (s, 1H),
7.31 (d,J = 2.1 Hz, 1H), 6.98 (d] = 8.1 Hz, 1H), 3.97 (s, 3H), 3.96 (s, 3H), 2.95( 7.4 Hz,
2H), 1.85-1.76 (m, 2H), 1.05 ({@,= 7.0 Hz, 3H);**C NMR (CDCE, 100 MHz):5 190.5, 159.8,
155.0, 150.0, 148.8, 138.2, 132.4, 131.6, 128.8,a12126.7, 121.3, 119.8, 111.7, 111.1, 56.0,
55.9, 31.2, 22.7, 13.&SI-MS (m/2: 353 [M+H]".

4.2.13. 3-(3,4-dimethoxyphenyl)-8-isopropyl-2-oxo-2H-chromene-6-carbal dehyde (9m)

Yellow solid; yield: 89%; m.p.: 149-151 °C; IR (KBr3067, 1727, 1681, 1611, 1027 tniH
NMR (CDCl, 300 MHz):5 10.03 (s, 1H), 7.97 (s, 1H), 7.92 (s, 1H), 7.851), 7.28 (dJ =
7.9 Hz, 2H), 6.98 (dJ = 8.0 Hz, 1H), 3.95 (s, 3H), 3.94 (s, 3H), 3.7863(m, 1H), 1.37 (dJ =
6.8 Hz, 6H)ESI-MS M/2: 353 [M+H]".

4.2.14. 8-tert-butyl-3-(3, 4-dimethoxyphenyl)-2-oxo-2H-chromene-6-carbaldehyde (9n)

Light yellow solid; yield: 91%; m.p.: 160-162 °QR KKBr): 3055, 1728, 1687, 1607, 1022tm
H NMR (CDCk, 300 MHz):d 10.05 (s, 1H), 8.04 (s, 1H), 7.95 (s, 1H), 7.871(8), 7.38-7.32
(m, 2H), 6.98 (d,J = 8.3 Hz, 1H), 3.97 (s, 3H), 3.95 (s, 3H), 1.609E); ESI-MS (m/2): 367
[M+H] ™.

4.2.15. 8-sec-Butyl-3-(3, 4-dimethoxyphenyl)-2-oxo-2H-chromene-6-carbal dehyde (90)

Light yellow solid; yield: 98%; m.p.: 140-142 °QR (KBr): 3065, 1728, 1697, 1607, 1032tm
H NMR (CDCk, 300 MHz):5 10.04 (s, 1H), 7.93 (dl = 1.6 Hz, 2H), 7.86 (s, 1H), 7.33-7.29

(m, 2H), 6.96 (d,) = 8.6 Hz, 1H), 3.96 (s, 3H), 3.95 (s, 3H), 3.5443(m, 1H), 1.81-1.72 (m,
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2H), 1.34 (d,J = 7.0 Hz, 3H), 0.91 (t) = 7.4 Hz, 3H)*C NMR (CDCk, 75 MHz): 6 190.8,
160.0, 154.8, 150.2, 150.0, 138.6, 136.8, 132.8,212128.8, 128.0, 126.9, 121.4, 120.1, 111.9,
111.3, 56.2, 56.1, 33.5, 29.8, 20.6, 12.1; ESI-M&)( 367 [M+HT".

4.2.16. 3-(3, 4-dimethoxyphenyl)-2-oxo-7, 8, 9, 10-tetrahydro-2H-benzo[h]chromene-6-
carbaldehyde (9p)

Light yellow solid; yield: 95%; m.p.: 185-187 °QR (KBr): 3065, 1718, 1695, 1607, 1132tm
H NMR (CDCk, 300 MHz):5 10.29 (s, 1H), 7.87 (s, 1H), 7.81 (s, 1H), 7.3867m, 2H), 6.95
(d,J=6.1Hz, 1H), 3.95 (s, 3H), 3.93 (s, 3H), 3.292(d), 2.99 (s, 2H), 1.89-1.87 (m, 4H); ESI-
MS (m/2): 365 [M+HT".

4.3. Typical multicomponent synthesis of coumarin-quinoline conjugates (10a-10p)

The reaction oBa-9p (1.0 mmol), isatoic anhydride (1.5 mmol) and métayine (excess) was
carried out in presence of sufficient quantity oétac acid. The reaction mixture was subjected
to refluxing conditions at about 110 °C for 1.0-h0 After completion of the reaction, the
reaction mixture was allowed to cool up to room penature and then cold water was added to
it. A solid was obtained which was thoroughly washéth water to remove acetic acid. The
crude product thus obtained was purified by colwhromatography using 5% MeOH/ DCM
solvent system.

4.3.1. 3-methyl-2-(8-methyl-2-o0x0-3-phenyl-2H-cheor6-yl)-2, 3-dihydroquinazolin-4(1H)-
one (10a)

White solid; Yield: 90%, m.p.: 156-158 °C; IR (KB3416, 3021, 2926, 1622, 1215 tniH
NMR (DMSO-ds, 300 MHz):5 8.25 (s, 1H), 7.73-7.66 (m, 3H), 7.52 (s, 2H) 477442 (m, 3H),
7.32 (s, 1H), 7.23-7.18 (m, 1H) 6.69-6.64 (m, 26191 (s, 1H), 2.89 (s, 3H), 2.39 (s, 3HjC

NMR (CDCk, 75 MHz):¢0 162.9, 160.0, 151.7, 146.5, 141.1, 136.9, 13438,6, 131.3, 129.0,
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128.9, 128.6, 127.9, 127.3, 125.7, 124.2, 119.4,611114.8, 114.6, 71.9, 32.4, 15.6; HRMS
(ESI) calcd for GsH20N203[M + H]*, 397.1547, found 397.1571.

4.3.2. 3-methyl-2-(8-methyl-2-0x0-3-p-tolyl-2H-chren-6-yl1)-2, 3-dihydroquinazolin-4(1H)-one
(10b)

White solid; yield: 85%; m.p.: 238-240 °C; IR (KBB415, 3015, 2946, 1670, 1210, 1052%cm
H NMR (DMSO-ds, 300 MHz):5 8.23 (s, 1H), 7.68-7.61 (m, 3H), 7.50 (s, 2H)67(8,J = 1.0
Hz, 1H), 7.26-7.18 (m, 3H), 6.69-6.63 (m, 2H), 5(@1J = 1.9 Hz, 1H), 2.88 (s, 3H), 2.38 (s,
3H), 2.33 (s, 3H)**C NMR (DMSO4ds, 100 MHz):5 162.9, 160.1, 151.5, 146.6, 140.4, 138.6,
136.9, 133.7, 132.0, 131.1, 129.2, 128.8, 127.9,2020125.7, 124.0, 119.5, 117.6, 114.8, 114.6,
71.8, 32.5, 21.3, 15.6; HRMS (ESI) calcd fogldz,N,03[M + H]*, 411.1703, found 411.1659.
4.3.3. 2- (3 -( 4- methoxyphenyl) -8- methyl -2-8kb—chromen -6- yl) -3- methyl- 2, 3-
dihydroquinazolin -4(1H)-one (10c)

White solid; yield: 85%; m.p.: 228-230 °C; IR (KB3%09, 3025, 2944, 1660, 1220, 1042°tm
'H NMR (CDCk, 300 MHz):6 7.98 (d,J = 7.6 Hz, 1H), 7.67-7.64 (m, 3H), 7.36 (= 11.7 Hz,
2H), 7.30-7.25 (m, 1H), 6.98 (d,= 8.6 Hz, 2H), 6.89-6.84 (m, 1H), 6.60 (= 7.9 Hz, 1H),
5.74 (s, 1H), 4.76 (s, 1H), 3.86 (s, 3H), 2.9283(), 2.42 (s, 3H)**C NMR (CDCE, 75 MHz):6
163.6, 160.6, 160.3, 151.8, 145.3, 138.3, 135.8,71.3.30.5, 129.8, 128.4, 127.8, 126.8, 126.7,
123.5, 119.5, 119.2, 115.3, 114.4, 114.0, 73.54,582.1, 15.6; HRMS (ESI) calcd for
CogH2oNo04[M + H]*, 427.1652, found 427.1661.

4.34. 2-(3-(3-methoxyphenyl)-8-methyl -2-oxo-2H-chromen-6-yl)-3-methyl-2, 3-
dihydroquinazolin-4(1H)-one (10d)

White solid; Yield: 86%, m.p.: 160-162 °C; IR (KBB420, 3025, 2944, 1660, 1220, 104Z'cm

'H NMR (CDCk, 300 MHz):5 7.97 (d,J = 7.7 Hz, 1H), 7.74 (s, 1H), 7.41-7.35 (m, 3HRE?.
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7.24 (m, 3H), 6.97 (dJ = 7.5 Hz, 1H), 6.86 (s, 1H), 6.60 @= 7.9 Hz, 1H), 5.74 (s, 1H), 4.81
(s, 1H), 3.86 (s, 3H), 2.93 (s, 3H), 2.42 (s, 3HE NMR (CDCE, 75 MHz): 6 163.6, 160.6,
159.6, 152.1, 145.2, 139.9, 135.7, 135.6, 133.9,9.3129.6, 128.4, 128.2, 126.9, 123.7, 120.8,
119.2, 115.3, 114.7, 114.4, 114.2, 73.5, 55.4,,3556; HRMS (ESI) calcd for £8H22N204 [M

+ HJ", 427.1652, found 427.1650.

4.35. 2- (3- (3, 4-dimethoxyphenyl) -8-methyl -2 -oxo- 2H- chromen- 6-yl) -3 -methyl- 2, 3-
dihydroquinazolin- 4(1H)-one (10e)

Light yellow solid; Yield: 87%; m.p.: 168-170 °CRI(KBr): 3415, 3013, 2921, 1635, 1252,
1026 cni; 'H NMR (CDCk, 300 MHz):6 7.98 (d,J = 7.4 Hz, 1H), 7.71 (s, 1H), 7.39 (s, 1H),
7.36 (s, 1H), 7.31-7.28 (m, 3H), 6.94 (= 8.1 Hz, 1H), 6.89-6.84 (m, 1H), 6.60 (= 7.8 Hz,
1H), 5.75 (s,1H), 4.77 (s, 1H), 3.95 (s, 3H), 39FH), 2.94 (s, 3H), 2.44 (s, 3H)C NMR
(CDCls, 75 MHz):6 163.7, 160.6, 151.9, 149.9, 148.8, 145.1, 1386,6, 133.7, 130.5, 128.5,
127.9, 127.0, 126.9, 123.4, 121.3, 119.5, 119.5,41114.4, 111.6, 111.3, 75.3, 56.1, 32.2,
15.6; HRMS (ESI) calcd for £H24N,05[M + H]*, 457.1758, found 457.1755.

4.36. 3- Methyl -2 - (8-methyl-2-ox0-3- (3, 4, 5-trimethoxyphenyl) -2H-chromen-6-yl) -2, 3-
dihydroquinazolin-4(1H)-one (10f)

Yellow solid; Yield: 85%; m.p.: 178-180 °C; IR (KBB402, 3018, 2929, 1641, 1216, 1047%tm
'H NMR (CDCh, 300 MHz):6 7.97 (d,J = 7.6 Hz, 1H), 7.74 (s, 1H), 7.40 (s, 1H), 7.361(d),
7.29-7.25 (m, 1H), 6.94 (s, 2H), 6.88- 6.83 (m, 16159 (d,J = 7.8 Hz, 1H), 5.75 (s, 1H), 4.85
(s, 1H), 3.92 (s, 3H), 3.89 (s, 6H), 2.95 (s, 325 (s, 3H)C NMR (DMSO4ds, 75 MHZ): 6
159.0, 155.7, 148.5, 147.3, 140.5, 134.8, 134.3,013129.1, 126.2, 125.2, 123.8, 123.4, 122.2,
118.8, 114.7, 114.5, 110.7, 109.8, 101.3, 68.72,561.7, 27.6, 10.8; HRMS (ESI) calcd for

CogH26N206 [M + H]+, 487.1864, found 487.1857.
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4.37. 2- (3-(benzo[d] [1, 3] dioxol-5-yl) -8-methyl-2-0x0-2H-chromen-6-yl) -3-methyl-2, 3-
dihydroquinazolin- 4(1H)-one (10g)

White solid; Yield: 84%; m.p.: 165-167 °C; IR (KBB412, 3011, 2921, 1634, 1243, 1039%cm
H NMR (CDCk, 300 MHz):6 7.95 (d,J = 7.6 Hz, 1H), 7.64 (s, 1H), 7.38 (s, 1H), 7.321(d)
7.28-7.24 (m, 1H), 7.19-7.14 (m, 2H), 6.88-6.82 @H), 6.58 (dJ = 7.9 Hz, 1H), 6.00 (s, 2H),
5,73 (s, 1H), 4.77 (s, 1H), 2.91 (s, 3H), 2.48B{); 1°C NMR (CDC}, 75 MHz):5 163.6, 160.5,
151.9, 148.4, 147.8, 145.2, 138.9, 135.7, 133.0,61.3128.4, 128.2, 127.9, 126.8, 123.5, 122.5,
119.4, 119.2, 115.3, 114.4, 108.9, 108.4, 101.55,732.3, 15.6; HRMS (ESI) calcd for
CaeH20N205[M + H]*, 441.1445, found 441.1447.

4.38. 2-(3-(2-chlorophenyl)-8-methyl-2-oxo-2H-chromen-6-yl)-3-methyl-2,3-
dihydroquinazolin 4(1H)-one (10h)

White solid; yield: 83%; m.p.: 228-230 °C; IR (KBB408, 3025, 2946, 1670, 1220, 1052tm
H NMR (DMSO-ds, 300 MHz):5 8.13 (s, 1H), 7.66 (d, = 7.2 Hz, 1H), 7.55-7.45 (m, 6H), 7.31
(s, 1H), 7.23-7.19 (m, 1H), 6.69-6.64 (m, 2H), 5(811H), 2.88 (s, 3H), 2.40 (s, 3HJC NMR
(DMSO-ds, 75 MH2z): 6 162.9, 159.2, 152.1, 146.6, 143.6, 137.1, 13438.7, 133.2, 132.2,
131.7, 130.8, 129.7, 127.9, 127.7, 126.9, 126.4,412118.8, 117.7, 114.8, 114.6, 71.8, 32.5,
15.6; HRMS (ESI) calcd for £H16CIN,O5[M + H]*, 431.1157, found 431.1149.

4.39. 3- methyl-2- (8-methyl-3-(2-nitrophenyl)  -2-oxo-2H-chromen-6-yl) -2, 3-
dihydroquinazolin 4(1H)-one (10i)

Light yellow solid; Yield: 82%; m.p.: 188-190 °CRI(KBr): 3441, 3015, 2944, 1660, 1220,
1032 cni; 'H NMR (DMSO-ds, 300 MHz):6 8.34 (s, 1H), 8.13 (s, 1H), 7.86 (s, 1H) 7.71 (s,
3H), 7.57 (dJ = 7.4 Hz, 2H), 7.39 (s, 1H), 7.22 (s, 1H), 6.6720d), 5.95 (s, 1H), 2.92 (s, 3H),

2.40 (s, 3H)XC NMR (DMSO4ds, 100 MHz):5 163.0, 159.5, 151.7, 148.6, 146.5, 141.6, 137.4,
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134.6, 133.7, 132.9, 131.9, 130.8, 129.9, 127.8,812126.2, 124.8, 124.2, 119.1, 117.7, 114.8,
114.6, 71.8, 32.5, 15.5; HRMS (ESI) calcd foetioNzOs [M + H]*, 442.1397, found 442.1379.
4.310. 3- methyl- 2- (8-methyl-2-0x0-3- (thiophen-2-yl)-2H-chromen-6-y1)-2, 3-
dihydroquinazolin-4(1H)-one (10j)

Green solid; Yield: 84%:; m.p.: 178-180 °C; IR (KB8410, 2921, 1611, 1213 &m'H NMR
(DMSO-ds, 300 MHz):5 8.59 (s, 1H), 7.89-7.88 (m, 1H), 7.69-7.66 (m, 2H51 (s, 2H), 7.37-
7.36 (M, 1H), 7.24-7.16 (m, 2H), 6.70-6.63 (m, 26)92-5.91 (m, 1H), 2.91 (s, 3H), 2.38 (s,
3H); 3C NMR (DMSO4s, 75 MHz): 6 163.0, 159.4, 150.9, 146.6, 137.2, 136.7, 13R1,2,
129.4, 128.0, 127.8, 127.3, 125.9, 123.8, 121.9,31117.7, 114.9, 114.7, 71.9, 32.6, 15.6;
HRMS (ESI) calcd for gzH1gN,0sS[M + H]*, 403.1111, found 403.1104.

4.311. 2- (3- (3, 4-dimethoxyphenyl) -8-ethyl-2-oxo0-2H-chromen-6-yl) -3-methyl-2, 3-dihydro
guinazolin-4(1H)-one (10k)

Yellow solid; Yield: 86%; m.p.: 95-97 °C; IR (KBrB409, 2921, 1611, 1213 ém *H NMR
(CDCls, 300 MHz):6 7.99 (d,J = 7.7 Hz, 1H), 7.72 (s, 1H), 7.41 (s, 1H), 7.371¢d), 7.29-7.26
(m, 3H), 6.96-6.85 (m, 2H), 6.59 (d,= 8.0 Hz, 1H), 5.77 (s, 1H), 4.69 (s, 1H), 3.9538),
3.93 (s, 3H), 2.94-2.85 (m, 5H), 1.31-1.27 (m, 3HE NMR (DMSOds, 75 MHz): 6 163.6,
160.4, 151.4, 149.9, 148.7, 145.0, 138.6, 135.8,61332.8, 128.9, 128.4, 127.9, 127.0, 123.3,
121.2, 119.6, 119.3, 115.5, 114.3, 111.6, 111.(,56.0, 55.9, 32.1, 22.5, 14.0; HRMS (ESI)
calcd for GgHasN2Os[M + H] ¥, 471.1914, found 471.1911.

4.312. 2- (3- (3, 4-dimethoxyphenyl)-2-oxo-8-propyl-2H-chromen-6-yl)-3-methyl-2, 3 dihydro
guinazolin-4(1H)-one (101)

White solid; Yield: 88%; m.p.: 98-100 °C; IR (KBr}410, 2921, 1611, 1213 &n'H NMR

(CDCls, 300 MHz):6 8.00 (d,J = 7.7 Hz, 1H), 7.74 (s, 1H), 7.40-7.39 (m, 2HRY(d,J = 7.7
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Hz, 3H), 6.99-6.86 (m, 2H), 6.58 (d,= 7.9 Hz, 1H), 5.77 (s, 1H), 4.57 (s, 1H), 3.953H),
3.94 (s, 3H), 2.95 (s, 3H), 2.88-2.83 (m, 2H), 11788 (m, 2H), 1.01-0.97 (m, 3H)*C NMR
(CDCls, 75 MHz):6 163.6, 160.4, 151.5, 149.8, 148.7, 144.9, 1386,4, 133.6, 131.3, 129.7,
128.4,128.0, 127.0, 123.4, 121.2, 119.7, 119.8,51114.3, 111.6, 111.0, 73.4, 56.0, 32.1, 22.8,
13.8; HRMS (ESI) calcd for £gH2eN,05[M + H]*, 485.2071, found 485.2073.

4.313. 2-(3-(3, 4-dimethoxyphenyl)-8-isopropyl-2-oxo-2H-chromen-6-yl) -3-methyl-2, 3
dihydro quinazolin-4(1H)-one (10m)

Light yellow solid; Yield: 88%; m.p.: 110-112 °CRI(KBr): 3419, 3017, 2931, 1639, 1217,
1026 cnt; *H NMR (CDChk, 300 MHz):5 8.00-7.98 (m, 1H), 7.74 (s, 1H), 7.47 (& 1.5 Hz,
1H), 7.38 (dJ = 1.7 Hz, 1H), 7.32-7.26 (m, 3H), 6.96-6.93 (m)16190-6.85 (m, 1H), 6.59 (s,
J=7.9 Hz, 1H), 5.78 (s, 1H), 4.65 (s, 1H), 3.953K), 3.93 (s, 3H), 3.69-3.60 (M, 1H), 2.94 (s,
3H), 1.33-1.32 (m, 3H), 1.31-1.30 (m, 3HJC NMR (CDC}, 75 MHz):6 163.6, 160.4, 150.9,
149.8, 148.7, 145.0, 138.8, 137.3, 135.6, 133.8,41227.9, 127.0, 126.4, 123.2, 121.2, 119.7,
119.3, 115.5, 114.3, 111.5, 111.0, 73.5, 55.9, ,324.7, 22.6; HRMS (ESI) calcd for
CooH26N20s[M + H] ¥, 485.2071, found 485.2056.

4.3.14. 2- (8-tert-butyl-3- (3, 4-dimethoxypheny®-oxo-2H-chromen-6-yl) -3-methyl-2, 3-
dihydro quinazolin-4(1H)-on€lQn)

Light yellow solid; Yield: 86%; m.p.: 115-117 °CRI(KBr): 3410, 2921, 1611, 1213 ém'H
NMR (CDCl, 300 MHz):6 8.01-7.99 (m, 1H), 7.75 (s, 1H), 7.53 {d= 1.6 Hz, 1H), 7.40 (d]

= 1.6 Hz, 1H), 7.35-7.26 (m, 3H), 6.96-6.86 (m, 26159 (d,J = 7.9 Hz, 1H), 5.77 (s, 1H), 4.61
(s, 1H), 3.95 (s, 3H), 3.94 (s, 3H), 2.95 (s, 3HH2 (s, 9H);'*C NMR (CDCE, 75 MHz):

162.9, 159.6, 151.6, 149.8, 148.8, 146.7, 140.3,313136.7, 133.7, 127.4, 127.1, 126.2, 124.5,
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121.7, 120.3, 117.6, 114.9, 114.6, 112.5, 111.§),/Ab.1, 56.0, 39.3, 35.0, 32.5, 29.9; HRMS
(ESI) calcd for GoH3oN205[M + H]*, 499.2227, found 499.2218.

4.315. 2- (8-sec-butyl-3-(3, 4-dimethoxyphenyl) -2-oxo-2H-chromen-6-yl) -3-methyl-2, 3-
dihydro quinazolin-4(1H)-one (100)

White solid; Yield: 89%; m.p.: 113-115 °C; IR (KBB421, 3019, 2925, 1641, 1216, 1027'cm
'H NMR (CDCk, 300 MHz) :6 8.01-7.99 (m, 1H), 7.75 (s, 1H), 7.45-7.43 (m, 1FX%0-7.39
(m, 1H), 7.32-7.28 (m, 3H), 6.97-6.87 (M, 2H), 6(9J = 7.9 Hz, 1H), 5.79 (s, 1H), 4.55 (s,
1H) 3.96 (s, 3H), 3.94 (s, 3H), 3.48-3.41 (m, 12194 (s, 3H),1.31-1.28 (m, 5H), 0.89Jt= 7.0
Hz, 3H); **C NMR (CDCE, 75 MHz):d 163.7, 160.5, 151.3, 149.9, 148.8, 145.1, 13&8,3,
135.6, 133.7, 128.5, 128.1, 127.1, 123.4, 121.9,91119.5, 115.8, 114.4, 111.7, 111.1, 73.6,
56.0, 33.5, 32.2, 29.7, 20.5, 12.0; HRMS (ESI) @dtir CzH3oN2Os[M + H]", 499.2227, found
499.21809.

4.316. 2- (3- (3, 4-dimethoxyphenyl)-2-oxo-7, 8, 9, 10-tetrahydro-2H-benzo[h]chromen-6-yi) -
3-methyl-2, 3-dihydroquinazolin-4(1H)-one (10p)

Yellow solid; Yield: 86%; m.p.: 125-127 °C; IR (KBr3425, 3015, 2934, 1650, 1190, 104Z cm
L 14 NMR (CDCk, 300 MHz):5 8.00 (d,J = 7.5 Hz, 1H), 7.72 (s, 1H), 7.36-7.25 (m, 5HR%S.
6.85 (m, 2H), 6.57 (d] = 7.9 Hz, 1H), 6.07 (s, 1H), 4.51 (s, 1H), 3.963H4), 3.93 (s, 3H), 3.03-
2.92 (m, 6H), 1.90 (bs, 5H}*C NMR (CDCk, 75 MHz):5 164.1, 160.6, 151.3, 149.6, 148.7,
145.1, 139.1, 138.7, 133.5, 132.5, 128.4, 127.6,8.2126.4, 123.3, 121.1, 119.2, 116.9, 115.5,
114.6, 111.4, 110.9, 70.4, 55.9, 31.8, 26.6, 2813, 21.3; HRMS (ESI) calcd forzgH2sN20s

[M + H]*, 497.2071, found 497.2056.
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4.4. General procedure for the synthesis of compound 11.:

Compoundll was synthesized according to the literature procefP5]. Briefly, a mixture of 4-
hydroxy-5-methylisophthalaldehyde 88, 1.0 mmol), methylamine (1.5 mmol) and
isatoicanhydride (1.0 mmol) in acetic acid (5.0 migs stirred in a round-bottom flask for 2.0 h
at 110 °C (initially effervescence was observed dmethe generation of COgas). Upon
completion of the reaction, the reaction mixturesvaluted with water (25 mL), followed by
extraction with CHG (2x25 mL). The combined organic phases were drieet @anhydrous
NaSOy and concentrateish vacuo The crude product was purified by column chromgeaphy

on silica gel (100-200) in 40% DCM/Hexane solveygtem. The required compoudd was
thus obtained.

4.5, General synthesis of coumarin derivatives (12a and 12b):

A solution of 2-hydroxy-3-methyl-5-(3-methyl-dxo1, 2, 3, 4-tetrahydroquinazolin-2-yl)
benzaldehyde 9, 1.0 mmol), dimetylmalanoate/dimethylmalanoatel (ilnmol) in absolute
ethanol (10 mL) was treated with piperidine (0.20)rand refluxed for 30 min. Most of the
excess reagent was evaporated under reduced mreandrthe residue was suspended in water
(20 mL) and extracted 3-fold with CHGL5 mL). The combined organic layers were dried on
NaSO;, filtered, and concentrated to dryness under rediygressure. The crude product thus
obtained was purified by column chromatography 180- mesh) using hexane/ethylacetate
(90:10, v/v) as eluent to furnish compouth and12b.

451. Methyl 8-methyl-6-(3-methyl-4-oxo-1, 2, 3, 4-tetrahydroquinazolin-2-yl)-2-oxo-2H-
chromene-3-carboxylate (12a)

White solid; yield: 90%; m.p.: 213-215 °C; IR (KB015, 2934, 1650, 1190, 1042 tntH

NMR (CDCk, 300 MHz):d 8.45 (s, 1H), 7.97 (d] = 7.6 Hz, 1H), 7.55 (s, 1H), 7.42 (s, 1H),
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7.31-7.28 (m, 1H), 6.91-6.86 (m, 1H), 6.61 Jcs 8.0 Hz, 1H), 5.76 (s, 1H), 4.75 (s, 1H), 3.95
(s, 3H), 2.93 (s, 3H), 2.43 (s, 3HJ)C NMR (CDCk, 75 MHz): ¢ 163.5, 163.3, 156.5, 153.7,
148.9, 145.0, 136.3, 133.7, 128.3, 127.4, 125.9,211117.8, 117.4, 115.1, 114.5, 73.0, 52.9,
32.2, 15.4; HRMS (ESI) calcd for,:eN.05[M + H]*, 379.1288, found 379.1286.

452. Ethyl 8-methyl-6-(3-methyl-4-oxo-1, 2, 3, 4-tetrahydroquinazolin-2-yl)-2-oxo-2H-
chromene-3-carboxylate (12b)

White solid; yield: 90%; m.p.: 218-220 °C; IR (KB§025, 2944, 1660, 1220, 1042 tniH
NMR (CDCk, 300 MHz):5 8.38 (s, 1H), 7.94 (d] = 7.7 Hz, 1H), 7.52 (s, 1H), 7.40 (s, 1H),
7.30-7.25 (m, 1H), 6.88-6.83 (m, 1H), 6.64 Jds 8.0 Hz, 1H), 5.75 (s, 1H), 5.03 (s, 1H), 4.40
(g, J = 7.0 Hz, 2H), 2.91 (s, 3H), 2.38 (s, 3H), 1.41)(t 7.1 Hz, 3H);"*C NMR (CDC}, 75
MHz): & 163.5, 162.6, 156.6, 153.6, 148.4, 145.2, 13638.8, 128.3, 127.4, 125.1, 119.1,
118.1, 117.4, 115.1, 114.6, 73.1, 62.1, 32.2, 154%; HRMS (ESI) calcd for £H20N205 [M +
H]*, 393.1445, found 393.1440.

4.6. General synthetic procedure for preparation of benzofuran (13a and 13b):

To a mixture of 2-hydroxy-3-methyl-5-(3-methyl-4-@4, 2, 3, 4-tetrahydroquinazolin-2-yl)
benzaldehydeld, 1.0 mmol) and phenacyl bromide (1.0 mmol) in aocétile (5 mL) K;COs
(5.0 mmol) was added and resulting reaction mixtuas refluxed for 4.0 h (monitor by TLC).
After completion of reaction the excess solvens weamoved, diluted with water (10 mL) and
extracted 3-fold with CHGI (15 mL). The combined organic layers were dried NaSO,,
filtered, and concentrated to dryness under redyredsure. The residue was purified over
column chromatography (silica, 100-200 mesh, hef@®) provided the pure compounds.
4.6.1. 3-methyl-2-(7-methyl-2-(4-methylbenzoyl)benzofuran-5-y1)-2,  3-dihydroquinazolin-

4(1H)-one (13a)
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White solid; yield: 70%; m.p.: 235-237 °C; IR (KB§025, 2946, 1670, 1240, 1062 &niH
NMR (CDCl, 300 MHz):5 7.97-7.94(m, 2H), 7.53 (s, 1H), 7.44 (s, 1H), 77382 (m, 2H), 7.26
(s, 1H), 6.87-6.82 (m, 1H), 6.56(d= 7.5 Hz, 1H), 5.80 (s, 1H), 4.64 (s, 1H), 2.883d), 2.57
(s, 3H), 2.46 (s, 3H)**C NMR (CDCE, 75 MHz):d 183.8, 163.7, 155.4, 153.1, 145.3, 144.1,
135.6, 134.4, 133.5, 129.7, 129.3, 128.5, 128.2,412126.7, 123.9, 119.1, 119.0, 116.2, 114.1,
74.2,31.9, 21.7, 15.3; HRMS (ESI) calcd fogdzN,03[M + H]*, 411.1703, found 411.1715.
4.6.2. 2-(2-(4-chlorobenzoyl)-7-methylbenzofuran-5-yl)-3-methyl-2,  3-dihydroquinazolin-
4(1H)-one (13b)

White solid; yield: 72%; m.p.: 245-247 °C; IR (KB025, 2946, 1670, 1220, 1052 tntH
NMR (CDChk, 300 MHz):6 8.05-7.98 (m, 3H), 7.57-7.52 (m, 5H), 7.41 (s, 1APR8 (s, 1H),
6.90-6.85 (s, 1H), 6.57 (d,= 7.9 Hz, 1H), 5.83 (s, 1H), 4.58 (s, 1H), 2.913d), 2.60 (s, 3H):
13C NMR (CDCE, 75 MHz): 6 182.7, 163.7, 155.5, 152.8, 145.3, 139.7, 13535,3, 133.6,
131.0, 129.0, 128.5, 127.7, 126.6, 123.9, 119.82.111116.6, 115.4, 114.2, 74.2, 32.0, 15.3;
HRMS (ESI) calcd for ggH1oCIN,O3[M + H] ", 431.1157, found 431.1155.

4.7. General procedure for the synthesis of compounds enamine (14a and 14b):

A mixture of 2-hydroxy-3-methyl-5-(3-methyl-dxo-1l, 2, 3, 4-tetrahydroquinazolin-2-
yhbenzaldehyde9, 1.0 mmol) and aromatic aniline (1.0 mmol) in etblawere stirred for 10
minute at room temperature. The resulted solid fitesed, washed with excess ethanol and
dried under vacuum to obtain the respective comg®ilda and14b in excellent yields.

4.7.1. (E)-3-methyl-2-(5-methyl-4-oxo-3-((p-tolylamimzthylene)cyclohexa-1,5-dienyl)-2, 3-
dihydroquinazolin-4(1H)-onél4a)

Red solid; yield: 85%; m.p.: 265-267 °C; IR (KB8#21, 3025, 2946, 1670, 1220, 1052 ¢t

NMR (CDCk + DMSOds, 300 MHz):6 13.92 (s, 1H), 8.59 (s, 1H), 7.98 (= 7.5 Hz, 1H),
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7.31-7.21 (m, 7H), 6.89-6.84 (m, 1H), 6.58 Jcs 7.9 Hz, 1H), 5.69 (s, 1H), 4.51 (s, 1H), 2.89
(s, 3H), 2.40 (s, 3H), 2.32 (s, 3HFC NMR (CDCE+DMSO-ds 75 MHz): 6 162.2, 160.4, 158.5,
145.2, 143.8, 135.6, 132.0, 131.0, 129.0, 128.3,9.2126.5, 125.1, 119.8, 116.6, 116.2, 113.3,
113.0, 71.6, 30.5, 19.7, 14.4; HRMS (ESI) calcd @5H»sNz0, [M + H]*, 386.1863, found
386.1850.

4.7.2. (E)-2-(3-((4-chlorophenylamino)methyl ene)-5-methyl-4-oxocyclohexa-1,5-dienyl)-3-
methyl-2, 3-dihydroquinazolin-4(1H)-one (14b)

Red solid; yield: 86%; m.p.: 275-277 °C; IR (KBB}#20, 3015, 2943, 1650, 1230, 1052 ¢t
NMR (CDCh, 300 MHz):6 13.51(s, 1H), 8.57 (s, 1H), 7.99 @z 6.7 Hz, 1H), 7.42-7.21 (m,
7H), 6.90-6.85 (m, 1H), 6.58 (d,= 7.6 Hz, 1H), 5.70 (s, 1H), 4.49 (s, 1H), 2.913(d), 2.32 (s,
3H); °C NMR (CDCE, 100 MHz): § 163.7, 162.4, 160.3, 146.5, 145.1, 133.5, 13332,8,
132.6, 129.6, 128.6, 128.2, 127.5, 122.4, 119.8,011115.6, 114.1, 73.7, 31.8, 15.6; HRMS
(ESI) calcd for GsHoCIN3O, [M + H]*, 406.1317, found 406.1311.

5. Phar macology

5.1. Animals model

All in vivo experiments and procedures were performed in daoce with the guidelines
established in the guide for the care and use lajrédory animals and were approved by the
Institutional Animal Ethics Committee (IAEC) of OSiCentral Drug Research Institute,
Lucknow, India. The IAEC is certified by Animal Wate Board of India (AWBI) and
Committee for the Purpose of Supervision and Comtr&Experiments on Animals (CPCSEA),
which are statutory bodies of Government of Indiar development of high fat diet (HFD)
induced obesity, taken five to six weeks old C5&Lmale mice with 22-25g body weight

were fed with 60% fat diet (Research diet Inc; DA24for 10 weeks, and an experimental

33



controls group were fed with normal chow (10% fat,dResearch diets Inc; Cat no. D12450).

Animals were housed in a 12- h light/dark cyclglts on at 8.00 am) at 22
5.2. Drugs treatment

Lorcaserin HCI (Catalog N0.S4109) was purchaseunh féelleck Chemical’s. For mice treatment
initially Lorcaserin and compountDc dissolved in 100% DMSO then mixed in 5% Gum acacia
(Fisher Scientific) solution of normal saline (worg DMSO concentration < 5%). Lorcaserin
(10 mg/kg body weight) and compouf@c (20 mg/kg body weight) was administrated through

oral route for six weeks.
5.3. Intra-peritoneal glucose tolerance test (IPGTT

Diet-induced obese and non-obese C57BL/6J micedastr sixteen hours and fasting blood
glucose baseline was measured with a glucose rffteu-Chek Active Kit of Roche Products

India Pvt. Ltd.) by tail-tip amputation. Then miaere treated with glucose (2g/kg body weight)
by intraperitoneal injection. After the glucose adiistration, blood glucose level was measured

at different time points 15’ 30’ 60’ 90’ and 120mutes.
5.4. Serum Lipid profiling

Animals were euthanized following six weeks treattn®lood plasma samples were collected
by cardiac puncture into 3.8% sodium citrate butfieder the overdose of anesthesia (350 mg/kg
of avertin), followed by decapitation. Blood wastduged immediately after collection for 15
min at 4000 rpm and blood serum stored at -80°Cbfochemical analysis. Blood serum TG,
TC, HDLc, and LDLc were estimated using Merck sekecjunior bio-analyzer (Merck

Millipore).
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5.5. Leptin ELISA

Plasma Leptin levels were measured using the mbus&et kits (R&D Systems) following the

manufacturer’s instructions.
5.6. Measurements of fat mass and lean mass

Body weight of mouse was measured at evéfyday during the experiment, and body fat
composition was determined at the end of the empme1 using specialized nuclear magnetic
resonance (NMR)-Magnetic resonance imaging-baseahtdéogy -Echo MRI (Echo Medical

Systems).
5.7. GloSensor assay

All synthesized compound’s activity were evaluaggdSPR109a receptor by GloSensor assay
according to the previously described method witme modifications [38]. In this assay
HEK293T cells transiently transfected with 5.0ugnain GPR109a receptor plasmid DNA and
5.0ung glosensor-22F cAMP plasmid DNA (Cat. No. ER3®romega Corp.). Transfected cells
were plated in 96 well tissue culture plate witimgdete high glucose DMEM media (containing
5% FBS) and incubated at &7 tissue culture incubator with 5% G@r overnight. After the
overnight incubation, media was discarded fromurelplate and added luciferin solution, and
then cells were incubated for 60 min in tissueurelincubator at 3. After 60 min incubation,
cells were treated with compounds and NA at differeoncentrations. Finally, cells were
stimulated with 10uM forskolin for 10 min, and lumiscence was measured using multimode
plate reader (BMG, Labtech) and normalize lumineseedata were analyzed using GraphPad

Prism 5.0 to calculate Egvalues.
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5.8.4 -arrestin Tango assay

It is a cell-based assay to quantify ligand-depahfarrestin2 recruitment assay [3f}arrestin
recruitment was measured by previously describeath{jb” assay method [38]. Briefly, HTLA
cells (kind gift from Dr. Gilad Barnea, Brown Uniaty, USA) were transiently transfected with
human GPR109a-Tango receptor plasmid DNA (Kind fgdtn Dr. Bryan Roth, UNC-Chapel
Hill, USA) and plated in 96 well tissue culture f@avith high glucose media containing 5% fetal

bovine serum. Transfected cells were incubated & %ith 5% CQ in a humidified incubator

for six hours. After six hours incubation, cells revdreated with drugs at different doses and
further incubated for overnight. Finally, discahe tmedia from treated cell culture plate and add
100mL of BrightGlo substrate (Cat. No. E2620, Prga)eto each well of 96 well plates. After
the BrightGlo addition luminescence was measuredgusnultimode plate reader (BMG,
Labtech) and normalize luminescence data were aedlysing GraphPad Prism 5.0 to calculate

ECso values.

5.9. Molecular modeling and docking studies

Homology models oHomo sapiensNicotinic acid receptor GPR109a were constructed fo
molecular interaction studies. The sequence of @PRIwas extracted from UniProt (ID-
Q8TDS4), and the blast was performed to find sigtédmplates for building a homology model
of this receptor protein. The X-ray crystal struetwf Mus musculusctive p-opioid receptor
bound to an agonist BUARas selected as a template (PDB identifier: 5C14M0).[GPR109a
shares 30% sequence identity with the templateeproten models of GPR109a were generated
using Modeller 9.14 package [41]. 26 residues d@ersiinal and 56 residues at C-terminal of

GPR109a were eliminated due to lack of proper atigmt with the template. Moreover, these
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terminal residues are not involved in binding aatid. For molecular visualization UCSF
Chimera 1.10.2 was used [42]. The chemical strestof (R) and (S) isomers of the compound
were sketched using SYBYL-X 2.1.1 and further egengnimization was done with 1000

iterations using MMFF94 force field [43]. For fueth optimization, GPR109a protein was
embedded in the pre-equilibrated lipid bilayer (FXpR44] followed by energy minimization

using Gromacs v5.0.7 with 1000 cycles of steepesteht algorithm. All the docking studies
were done with Autodock 4.2 using Lamarckian genalgorithm [45]. A grid of 92, 98 and 82

points was made in the x, y and z directions respdyg. Numbers of docking runs were set to
200 for each isomer. All the other docking paramseteere set as default. Non-bonded
interaction studies for docked structures wereieamut using non-bonded module of Discovery

Studio 4.1 [46].

5.10. Data Analysis

Statistical analysis was performed using GraphRet 5 software (La Jolla, California, USA).
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Research highlights:

Compounds 10c exhibited GPR109a receptor agonist activity (ECso=10.6 nM).
Chronic treatment with 10c significantly decreased body weight gain in obese mice.
Treatment of 10c increased leptin sensitivity in obese mice.

Compounds 10c modestly decreased total cholesterol level in obese mice



