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ABSTRACT

An efficient and mild method for the synthesis @fnino-4H-pyran-3-carbonitriles via coupling reamti of
malononitrile andax,o’Bis(benzylidine) cyclohexanones in the presendemfoline as a catalyst and acetonitrile as
a solvent has been described. This method is a gptidn to obtain the title compounds in quantitatiyields in
shorter reaction times and in a simple way. Thettssized compounds were bio-evaluated for theisiptes
antimicrobial activity against a panel of gram-pibge and gram-negative bacterial strains and fungfaiins by the
known methods.
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INTRODUCTION

Development of organic reactions in presence dediht catalysts has emerged as a frontier areasefarch in
synthetic organic chemistry. These reactions greaaslly appealing as they have certain advantagels as shorter
reaction times, high yield and easy processingeRiyg L-proline is found to be an efficient cattlyor effecting
various organic transformations such as in catdlyddol condensation [1], synthesis of coumaringiric liquid
[2], Mannich [3a,b], Michael [4a,b,c], Diels—AldEs], Biginelli reactions [6a,b] and density funati study of the
L-proline-catalysedi-aminoxylation of aldehydes [7]. More recently, tofine and its derivatives have been used in
multicomponent reactions [8a,b]. The molecule asdderivatives are readily and commercially avddalused
heterocyclic scaffolds with oxygen atoms are fundatal to the medicinal chemistry. The derivativédld-pyrans
are found to exhibit various biological activitigsch as antianaphylactic, anticancer, anticoagalagtspasmolytic
[9-11]. The synthesis of many pyranopyridine [J&))yazanaphthalene [13], pyranopyrimidines [14] agddine-
2-ones derivatives [15] involves 4H-pyran moietyirgermediates. Moreover, 4H-pyrans also repregenbuilding
blocks of natural products [16,17]. A number of BHa0-4H-pyrans are used as photoactive materiay, [1
pigments [19] and potential biodegradable agrochal®i[20]. Synthesis of pyran derivatiwga a three-component
condensation op-dicarbonyl compounds with aldehydes and malonibmitras been reported in the literature [21]
and it was observed that only very few catalystsehbeen used for the synthesis of 2-amino-4H-p@an-
carbonitriles [22-25] and there was no attemptge L-proline as a catalyst for the synthesis of¢hderivatives.
We, therefore, present an efficient and practicaittsesis of 2-amino-4H-pyran-3-carbonitriles fromu,-bis
(benzylidine)cyclohexanones and malononitriledetanitrile under reflux conditions in inert atmbspe using L-
proline as catalygiScheme 1).
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Scheme 1: Synthetic route of 2-amino-4H-pyran-3-c@onitrile derivatives 4(a-i)

Based upon the above findings and in continuatfaruowork on heterocycles, compountiga-i) were synthesized
and screened against a panel of bacterial streimsBacillus subtilis (Bs), Bacillus pumilus (Bp), Stgfococcus
aureus (Sa), Proteus vulgaris (Pv), Salmonella ityst), Pseudomonas aeruginosa (Pa), Escherichiiag(Ec) and
unicellular andmulticellular pathogenic fungsuch aCandidantropicalis (Ct), Candida albicans (Ca), Asgillus
niger (An), Penicillium chrysogenum (Pc).

MATERIALS AND METHODS

All chemicals were purchased from Merck, Sdfine ghailigens. Solvents and reagents were used wifadbier
purification, unless otherwise specified. Meltingjis were determined in open capillaries in amtékally heated
block and are uncorrected. The progress of thaiosawas monitored by TLC, using TLC grade silicd ¢G) and
was developed by exposure to an atmosphere ofdodapors. IR spectra were recorded on Perkin-Eid&0
spectrophotometer using KBr pellets atdl and**C NMR spectra were obtained on Bruker 300 MHz NMR
spectrometer in deuterated CHCMeOH and DMSO using TMS as an internal standatrfical shifts ind,
ppm). The DART mass spectra of compounds were dedoon JMS-T100LC, Accu TOF mass spectrometer.
Elemental analyses were determined using EuroV&c8900 elemental analyser.

a,a,-Bis(benzylidine)cyclohexanone(3a-i) have been synthesized through cross-aldol contiensaof
cyclohexanond with substituted aromatic aldehy@dy the known literature procedure [26]. The compmtsu(a-
i) were synthesized using 5 mol% L-proline with anétde as solvent. The proposed mechanistic payhinas
been illustrated itscheme 2

QCOOH COOH .
COOH
HOr
(3a-3i) (1)
“ -QCOOH
H
NH, ANH N>
o\ CN O NEN &iF CN
| XY | B | A N | B m
R /\k R a\k R a\k
(4a-4i) (Iv) ()

Scheme 2: Plausible Mechanism for synthesis of Cormopnd 4(a-i)

General Procedure for the synthesis of 2-amino-4k&p-3-carbonitrile derivatived (a-i)-

a,a’-Bis (benzylidine)cyclohexanon& (0.274gm, 1 mmol), malononitrile (0.066 gm, 1 mjrenhd L-proline (5 mol
%) were taken in acetonitrile (10 mL) and re#idxXor an appropriate time as indicated @ble 1(5-30 min). The
progress of the reaction was monitored by TLC (rahe/ethyl acetate:8.0/2.0). After completion, tkaction
mixture was cooled and diluted with water. The piate thus formed was filtered and washed withexane
(10ml) to furnish the corresponding 2-amino-4H-pyBacarbonitriles..
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Table 1: L-proline catalysed synthesis of 2-aminoH-pyran-3-carbonitriles 4(a-i)

Time

Entry R Product (min) Yield (%) m.p(°C) Found (Reported)

1. H 4a 5 89.0 229 (228-230)

2. -N(CHs), 4b 25 73.2 274

3. 4-Cl 4c 12 87.8 212 (215-2%6)

4. 4-OH,3-OMe 4d 15 67.2 >300

5. 2-Cl 4e 9 92.3 236 (237-238)

6. 3-NG 4f 12 89.9 237 (238-248)

7. 3,4,5-(OMe) 49 30 85.4 262

8. 4-Br 4h 12 88.8 215 (214-2%7)

9. 4-NG 4i 14 90.1 202 (216-218)

*References.

The structure of the products was deduced front tRei*H and*C NMR and Mass spectral analysis. The spectral
data of synthesized compounds are given below.

(E)-2-amino-8-benzylidene-4-phenyl-5,6,7,8-tetraby¢H-chromene-3-carbonitrif@a). White solid, IR (KBr, cm
1): 3428, 2359, 1648, 1215, 1154, 928; NMR (300 MHz, CDC}) &: 1.62-1.72 (m, 2H, C§), 1.97-2.12 (m, 2H,
CHy), 2.54-2.76 (m, 2H, C§), 3.32 (s, 2H, NH), 3.86-4.06 (m, 1H, CH), 5.95 (s, 1H, =CH), 6.9 (m, 2H,
ArH), 7.22-7.46 (m, 4H, ArH), 7.77-7.91 (m, 4H, ArH°C NMR (75 MHz, CDC})) &: 26.0, 30.0, 37.8, 57.7, 120.2,
127.4,128.7,128.8, 128.9, 129.2, 129.7, 131.0,214145.2, 151.2, 159.1, 159.2; MS m/Z" 840; Anal. Calcd for
C,3H50N,0: C, 81.18; H, 5.88; N, 8.24; Found: C, 80.775t86; N, 8.18.

(E)-2-amino-8-(4-(dimethylamino)benzylidene)-4-@ir(ethylamino)phenyl)-5,6,7,8-tetrahydro-4H-chroeéa
carbonitrile (4b). Orange powder, IR (KBr, cf): 3378, 2375, 1215, 1104, 94% NMR (300 MHz, CDC)) &:
1.62-1.72 (m, 2H, C}), 1.97-2.12 (m, 2H, CH), 2.54-2.76 (m, 2H, Ch), 2.79 (s, 6H, N(CH),), 2.90 (s, 6H,
N(CHz),), 3.30 (s, 2H, N, 3.86-4.06 (m, 1H, CH), 5.95 (s, 1H, =CH), 6.9%2Z(m, 2H, ArH), 7.22-7.46 (m, 4H,
ArH), 7.77-7.91 (m, 4H, ArH)}*C NMR (75 MHz, CDC})) &: 26.0, 30.0, 37.8, 40.3, 57.7, 111.9, 112.9, 120.2
128.7, 129.3, 131.9, 132.3, 140.2, 145.1, 151.2,5,8.59.1, 159.2; MS m/z: M426; Anal. Calcd for GHzN,O:

C, 76.02; H, 7.07; N, 13.13; Found: C, 77.56; 867 N, 14.18.

(E)-2-amino-8-(4-chlorobenzylidene)-4-(4-chloropiigb,6,7,8-tetrahydro-4H-chromene-3-carbonit(de).

Yellow crystals, IR (KBr, cri): 3443, 3318, 2194, 1665, 1416, 82#;NMR (300 MHz, CDCJ) &: 1.62-1.79 (m,
2H, CH,), 1.94-2.15 (m, 2H, C}), 2.44-2.86 (m, 2H, C}), 3.52 (s, 2H, Nb), 3.86-4.06 (m, 1H, CH), 5.95 (s, 1H,
=CH), 7.20-7.36 (m, 4H, ArH), 7.47-7.71 (m, 4H, AtH’C NMR (75 MHz, CDC}) &: 26.0, 30.0, 37.8, 57.7,
120.2, 128.1, 128.9, 129.3, 129.6, 131.7, 131.8,8,3140.2, 145.1, 151.2, 159.1, 159.2; MS m/Z: K09; Anal.
Calcd for G3H1gCLN,O: C, 67.47; H, 4.44; N, 6.85; Found: C, 68.325t28; N, 6.44.

(E)-2-amino-8-(4-hydroxy-3-methoxybenzylidene)-4nfdroxy-3-methoxyphenyl)-5,6,7,8-tetrahydro-4H-
chromene-3-carbonitrilgld). Dirty yellow powder, IR (KBr, crl): 3493, 3323, 2210, 1102, 90'H NMR (75
MHz, CDCk) &: 1.60-1.78 (m, 2H, C}H, 1.94-2.15 (m, 2H, C}), 2.44-2.86 (m, 2H, C}), 3.50 (s, 2H, Nk), 3.86-
4.06 (m, 1H, CH), 5.95 (s, 1H, =CH), 7.20-7.36 @k}, ArH), 7.47-7.71 (m, 4H, ArH) **C NMR (300 MHz,
CDCly) &: 26.0, 30.0, 37.8, 56.2, 57.8, 109.2, 113.9, 11514.7, 120.2, 126.4, 126.7, 126.8, 129.2, 14142,8,
147.9, 148.1, 148.8, 151.2, 159.1, 159.2; MS m/z:482; Anal. Calcd for §H,,N,Os: C, 69.42; H, 5.60; N, 6.48;
Found: C, 70.56; H, 6.23; N, 7.01.

(E)-2-amino-8-(2-chlorobenzylidene)-4-(2-chloropig+b,6,7,8-tetrahydro-4H-chromene-3-carbonit(de). Light
yellow powder, IR (KBr, crif): 3403, 3298, 2194, 1670, 1070, 78#; NMR (300 MHz, CDCJ) &: 1.62-1.79 (m,
2H, CH,), 1.94-2.15 (m, 2H, CH), 2.44-2.86 (m, 2H, CH), 3.51 (s, 2H, Nb), 3.86-4.06 (m, 1H, CH), 5.95 (s, 1H,
=CH), 7.16-7.65 (m, 4H, ArH), 7.27-7.40 (m, 4H, AtH°C NMR (75 MHz, CDCJ) & 26.0, 30.0, 37.8, 57.8,
120.2, 127.1, 128.3, 129.0, 129.2, 129.5, 130.0,6,3.30.9, 132.9, 134.9, 140.2, 142.2, 151.2,15869.2; MS
m/z: M* 409; Anal. Calcd for §H;sCILN,O: C, 67.50; H, 4.43; N, 6.82; Found: C, 68.23583; N, 5.96.

(E)-2-amino-8-(3-nitrobenzylidene)-4-(3-nitrophenyl6,7,8-tetrahydro-4H-chromene-3-carbonit(d€).  Yellow
powder, IR (KBr, crit): 3479, 3298, 1813, 1530, 1340, 1288; NMR (300 MHz, CDCJ) &: 1.62-1.79 (m, 2H,
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CH,), 1.94-2.15 (m, 2H, C}), 2.44-2.86 (m, 2H, C}), 3.54 (s, 2H, Nb), 3.86-4.06 (m, 1H, CH), 5.95 (s, 1H,
=CH), 7.62-7.72 (m, 4H, ArH), 7.77-7.91 (m, 4H, ArH’C NMR (75 MHz, CDCJ) & 26.0, 30.0, 37.8, 57.8,
120.2, 122.5, 122.8, 125.0, 127.7, 129.3, 129.0,3,333.0, 134.6, 140.2, 148.0, 148.2, 148.3,2,559.1, 159.2;

MS m/z: M’ 430; Anal. Calcd for §H;gN,Os: C, 64.16; H, 4.20; N, 13.02; Found: C, 64.335H0; N, 12.99.

(E)-2-amino-8-(3,4,5-trimethoxybenzylidene)-4-B-#imethoxyphenyl)-5,6,7,8-tetrahydro-4H-chromeénae-
carbonitrile(4g). Yellow powder, IR (KBr, crit): 3401, 2104, 1670, 1090, 7184 NMR (300 MHz, CDC)) &:
1.62-1.79 (m, 2H, Ch), 1.94-2.15 (m, 2H, C}), 2.44-2.86 (m, 2H, Ch), 3.48 (s, 2H, Nb), 3.86-4.06 (m, 1H,
CH), 5.95 (s, 1H, =CH), 7.22-7.46 (m, 4H, ArH),7-7B1(m, 4H, ArH);**C NMR (75 MHz, CDC}) &: 26.0, 30.0,
37.8, 56.2, 57.8, 60.9, 108.7, 109.2, 120.2, 12129,3, 139.8, 140.2, 141.2, 151.2, 153.1, 153%8,11, 159.2; MS
m/z: M* 498; Anal. Calcd for §H3,N,O;: C, 66.91; H, 6.20; N, 5.38; Found: C, 66.73; B®% N, 5.55.

(E)-2-amino-8-(4-bromobenzylidene)-4-(4-bromophgbyb,7,8-tetrahydro-4H-chromene-3-carbonit(dd).

White powder, IR (KBr, ci): 3443, 3318, 2194, 1416, 1007, 528; NMR (300 MHz, CDC)) &: 1.62-1.79 (m,
2H, CH,), 1.94-2.15 (m, 2H, C}), 2.44-2.86 (m, 2H, C}), 3.49 (s, 2H, Nb), 3.86-4.06 (m, 1H, CH), 5.95 (s, 1H,
=CH), 7.22-7.46 (m, 4H, ArH),7.77-7.91(m, 4H, ArtJC NMR (75 MHz, CDC}) &: 26.0, 30.0, 37.8, 57.8, 120.2,
124.0, 129.3, 130.3, 131.6, 131.7, 131.9, 140.5,214151.2, 159.1, 159.2; MS m/z:*"M98; Anal. Calcd for
Co3H1gBrN,O: C, 55.45; H, 3.64; N, 5.62; Found: C, 55.393t4; N, 5.52.

(E)-2-amino-8-(4-nitrobenzylidene)-4-(4-nitropheryl6,7,8-tetrahydro-4H-chromene-3-carbonitrilg4i). Dark
Yellow powder, IR (KBr, crit): 3484, 3378, 2931, 1667, 1590, 1134;NMR (300 MHz, CDC}) &: 1.58-1.71 (m,
2H, CH,), 1.96-2.09 (m, 2H, C}), 2.63-2.76 (m, 2H, CH, 3.78 (s, 2H, NK), 4.16 (s, 1H, CH), 5.95 (s, 1H, =CH),
7.46-8.25 (m, 8H, ArH)**C NMR (75 MHz, CDC}) &: 26.0, 30.0, 37.8, 57.8, 120.2, 123.7, 124.0, 6,2829.3,
131.4, 131.9, 140.2, 145.2, 148.0, 151.2, 159.9,2t5MS m/z: M 430; Anal. Calcd for §H,gN,Os: C, 64.18; H,
4.22; N, 13.02; Found: C, 63.14; H, 3.99; N, 14.22.

RESULTS AND DISCUSSION

Owing to the necessity for an improved methodoldgy the synthesis of pyran-3-carbonitrile scaffoldsd
prevalence of impressive biological properties gfap derivatives, we were interested in developangnild
synthetic protocol for the synthesis of the titleletules. A literature survey showed that manyedéht protocols
have been developed for the synthesis of variotenp§-carbonitrile derivatives. However, the gehepplicability
of the reported methods are limited as the reastiequire prolonged heating using the catalysts Hi&peridine
[22], NH,CI, KF-Al,03[23], K,.CO; and HTMAB [24] etc. Furthermore, purification d¢fet product requires tedious
workup. In order to circumvent these difficultiesdato develop a facile chemical approach and irticoation of
our work to synthesize heterocyclic molecules @ldgical importance, the authors envisaged L-pmlimediated
synthesis of the title molecules framu’'Bis(benzylidine) cyclohexanones using §3N as solvent. The evaluation
of various parameters such as catalyst, solventaralint of the catalyst on the rate and the yiefdsamino-4H-
pyran-3-carbonitriles was our primary focus. Toeatain the efficiency of L-proline, initially, theeaction of 2,6-
bisbenzylidine cyclohexanorf8a) and malononitrile was studied using MHand KCO; as catalysfTable 2).

Table 2: Synthesis of 4a using different catalyst

Entry Catalyst  Solvent Yield (%) Time

1. NH,CI CH:CN  57-58 3-4h
2. K2CGC;s CH:CN 7595 15-60 mir
3 L-proline  CH3CN 67-92 05-30 min

@Reaction conditions;a -Bis(benzylidine)cyclohexanones 3a(1 mmol), malirien(1 mmol), Catalyst (5 mol%, 0.05 mmol) and4CN(10
mL) under reflux condition.

Moderate to good yield of product 4a was obtaingdgINH,Cl and K,COs; as catalyst but the reaction took longer
time for completion. The best result was obtainsiti@i L-proline, as seen in the yield and the reactime(Table

2, entry 3). So L-proline was chosen as catalyst for this feacfThe significant effect of various reaction\aoits
on the yield was also observed in presence of lisg¢Table 3).
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Table 3: Solvent effect on the synthesis of #a

Entry Catalyst Solvent  Yield (%) Time

1. L-proline KO - b
2. L-proline  EtOH 47-50 2 hrs
3. L-proline CH3CN 67-92 05-30 min

3Reaction conditions;a -Bis(benzylidine)cyclohexanones 3a(1 mmol), malirilen(1 mmol), L-proline (5 mol%, 0.05 mmol) asdlvent (10
mL) under reflux condition. b: reaction did not pezd.

Low yields were obtained in Ethanol, and surpriking product formation was seen even after 2ihr$f,0O, as a
solvent. CHCN was found to be the best reaction solv@rble 3, entry 3). So, acetonitrile was used as the
solvent for further optimization of reaction conmdits (amount of catalyst). When loading of L-prelinvas
increased from 2 mol% to 5 mol% the reaction tines\whortened with higher yie{@able 4, entry 3).1t was also
observed that when loading of L-proline was inceglafrom 5 mol% to 10 mol% reaction required proletg
heating with the low yieldTable 4, entry 4) To check the reusability of catalyst after sepanaof the crude
product, the filtrate including catalyst was coricated to remove water and reused for further readbut no
product formation was observed af#eB hrs.

Table 4: Synthesis of 4a in the presence of L-prok®

Entry Catalyst (mol %) Time (min)  Yield (%)

1. 0 120 58
2. 2 15 79
3. 5 5 89
4. 10 12 74

@Reaction conditions;a -Bis(benzylidine)cyclohexanones 3a(1 mmol), malirien(1 mmol),
L-proline (5 mol%, 0.05 mmol) and solvent (10 mhgler reflux condition.

Biological Activity

For evaluation of antibacterial properties of thymteesized compoundé(a—i), clinically active Gram-positive
[Bacillus subtilis (B MTCC 121, Bacillus subtilis (B§ MTCC 441, Bacillus pumilus (Bp)MTCC 1607,
Staphylococcus aureus $a MTCC 96, Staphylococcus aureus ($aMTCC 902], Gram-negativePjoteus
vulgaris (Pv)MTCC 426, Salmonella typhi (StMTCC 537,Pseudomonas aeruginosa (PayITCC 741,E. coli
(Ec) MTCC 1304] bacterial and fungaCandida tropicalis (Ct)MTCC 184,Candida albicans (CaMTCC 3017,
Aspergillus niger (An) MTCC 1344, Penicillium chrysogenum (PcMTCC 2725] strains were selected.
Antimicrobial activities were evaluated by measgrthe diameter of zone of inhibition against tesieghnism and
results are given ifable 5.

Table 5: Antibacterial and antifungal activities of synthesized compounds 4(a-i) against different Stns (diameter of zone of inhibition)

Zone of Inhibition (mm) of Zone of Inhibition (mm) of Fungal strains

Compds Bacterial strains

BSBLBp S&Sd Pv St PaEc  Ca Ct An Pc
4a 21°1606°19 12 06°06°11° 12 08 09 06 0F
4b 06 06°06° 09 06°06°08° 06°11°  10° 08 08 06
4c  10°09° 08 10° 06° 06°08°06° 12 11° og° 1 10°
4d 060606’ 09 06° 06°06° 06° 08  0OF 06° 06° 08
4e 100808 12 11°08 08°06°08° 14 12 08 06
4f 0908 06°10° 09 06°08° 08° 09  171° 08 06° 06
4g 07090917 10° 09 06°09 08  06° 06° 06° 06
4h 18 15 11°21°P 18 06°08° 06° 12 1¢° 06° o8 og°
4i 070808 10 09 06°06°06°09° 08 08 06° 06°

“No activity observed.
PEntries in bold font indicates moderate activitaritreference drugs Erythromycin (E) and Vancomg¢jn
°Entry in bold font indicate moderate activity tharference drug Fluconazole.

The minimal inhibitory concentration values wereaexned only for the compounds having moderate zmhe
inhibition (4a, 4e, 4fand4h) and the results are illustratedTiable 6, 7andFigure 1.
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Table 6: Antibacterial activity of 4a & 4h (MIC ( pg/ mL) against different strains) using 96 well plée by micro broth dilution method

) . MIC(ug/mL)
S.N. Bacterial Strains 12 7h E v
90 50 90 50 90 50 90 50
1. B MTCC121 25 9.3 >20C - 3.0C 2.2 0.3¢  <0.3¢
2. B MTCC441 36.92 1.56 800 49.79 3.67 2.49 0.37 <0.39
3. Bp MTCC1607 27.95 10.19 >200 - 15 <0.39 <0.39 <0.39
4, & MTCC9¢ 37 1.5 >20C 156 2.7¢ 1.¢ 0.3¢ <0.3¢
5. sS4 MTCC902 31.4 23.7 >200 1.56 0.37 <039 0.39 <0.39
6. Pv MTCC 426 26.74 125 - - <0.39 <0.39 - -
7. St MTCC531 12.88 6.25 >80C- - 6.7¢ <0.3¢ <0.3¢ <0.3¢
8. Pa MTCC741 28.60 16.59 - - 3.98 <0.39 <0.39 <0.39
9. Ec MTCC1304 100 50 >200 - 9.62 <0.39 <0.39 <0.39

%Entries in bold font indicate lower MIC values thaference drug Erythromycin.

Table 7: Antifungal activity of 4a, 4e, 4f & 4h (MIC (ng/ mL) against different strains) using 96 well plée by micro broth dilution
method

S.No. Fungal Strains MIC(pg/mL)
4a 4e 4Af 4h Fluconazole
Ct MTCC 184 125 125 31.25 - 125
Ca MTCC3017 12t 25C 50C 3.28%  6.2F
An MTCC 1344 125 500 315 - -
. Pc MTCC2725 125 500 250 - -
“Entries in bold font indicate lower MIC values thagference drug Fluconazole.

e

Figure 1: Graphical representation of MIC values ofactive compounds 4a and 4h

60

D
o

m4a

H4h

MIC(ug/ml)
3

= Standard

(o)
'\/"’:}

o |
INOINIEN S >

I

TII

—
Bs MTCC 441 Sa MTCC 96 Ca MTCC 3017

Bacterial strairB® MTCC4415&MTCC96 Standard-Erythromycin
Fungal strairCaMTCC3017 Stand&fdeonazole

Erythromycin (E) and Vancomycin (V) were used amndard antibacterial and Fluconazole as standdrfiagal
drug. MIC of the synthesized compounds was detexdhimy micro broth dilution method using 96 well tpka
according to the method described by Vigtaal, 2013. It was found that among the synthesizedpomunds,
compoundda and4h possess pronounced antimicrobial activity agatigested bacterial and fungal strains.

Compoundda has shown an MIC value of 1.56 agaiBStMTCC 441 andS& MTCC 96 which exceeds that of the
reference drug Erythromycin (MIC=2.49 and fgmL).

Compound4h has shown an MIC value of 1.56 agai8stMTCC 96 and 3.25 again€ta MTCC 3017 respectively
which exceeds that of the reference drug FlucomafMIC=1.9 and 6.2fg/mL).

CONCLUSION

A series of 2-amino-4H-pyran-3-carbonitriles aneittstructural analogda-i) was designed and synthesized in
excellent yields under mild reaction conditions asithple experimental work-up procedure. The ecooomi
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availability of the catalyst is the advantageshi$ imethod, which makes it a useful protocol fa& flynthesis of 2-
amino-4H-pyran-3-carbonitrile derivatives. The usk L-proline as an eco-friendly catalyst is an reting
alternative that is quite simple, high yielding aide saving process. The possible use of suchaulge can be of
great benefit in many fields of action.

Supporting Information
Spectral data of compour *H, *C-NMR, Mass and IR spectrum of product dht] *C-NMR of intermediates
3b, 3d and 3gassociated with this article.
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*H-NMR spectrum for compound 3g
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