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ABSTRACT

A series of new methyl 3-[4-(4-ox0-6-phenyl-spichifomane-2,4'-piperidine]-1'-yl)sulfonyl phenyl]penoatesa-

j and N-[5-(1'-acetyl-4-oxo-spiro[chromane-2,4"-pidme]-6-yl)-2-methyl-phenyl]-3-alkylamide  or alky
sulfonamide9a-i has been synthesized and cheracterized vidHRIMR, **C NMR, MS elemental analysis. All
the newly synthesized compounds were screened Heir tantibacterial activity againsEscherichia coli,
Staphylococcus aureus, Pseudomonas aeruginosa, and Bacillus subtilis and antifungal activity againstandida
albicans. Some of the compounds exhibited moderate inhibitba bacterial and fungal growth as compared to
standard drugs.

Keywords: Spirochromones, Antimicrobial acivity, Antifungattivity.

INTRODUCTION

Chromones and related ring systems are the prognfsiterocyclic compounds in the field of medicioaémistry.
They possess various physiological and biologictiVties and thus, find important place in medaichemistry.

Molecules with the chromone scaffold are privilegagbstructures exhibiting a range of biologicaliaties,
including antioxydent, antifungahntiviral, antimicrobial, antiallergenic,anti-inflammatory, antiproliferative and
antitumor activity [1-7] and are present in larggagtities in human diets. In addition, chromongxresent an
attractive source of medicinally interesting compasl due to their low toxicityin addition, many flavonoids are
based on the chromone structure and have been faumpbssess several therapeutically interestindpdical
activities [8].

Spirochromanone derivatives have been also founekklibit a broad range of biological activities AdeCoA
carboxylase (ACC) — Inhibitor [9], antiarrythmictaity [10] Delta Opioid Receptor Agonists for the treatment o
Pain [11]. ACC exist also in plant, parasites, baatand fungi, and participates in the growth elisc[12-16].
ACC-inhibitor also acts as an antibecteril and amigal agents via growth inhibition. As part ofr@asearch work,
we report here efficient and convenient synthetethods for synthesis of some new spirochromanonigieso
Newly synthesized compoursh-j and 9a-1 were evaluated against bacterial and fungal pathioggrains and
results are summarized here as a MIC value.
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MATERIALS AND METHODS

Experimental

1)General synthetic procedure for synthesis of 5a-j.

Methyl 3-[4-(6-bromo-4-oxo-spiro [chromane-2, 4'-pperidine]-1'-yl) sulfonylphenyl] propionate (4); A
solution of substituted methyl 3-[4-(chlorosulfopphenyl] propanoate (3.53 gm, 0.0065 M) was addeal stirred
and cooled solution of compoud5.0 gm, 0.0122 M), catalytic Dimethylaminopyridiand triethylamine (2.0 ml,
0.007 M) in dry methylene chloride. The reactiorxtmie was stirred at room temperature for 10 h.cRea
mixture was evaporated to dryness under reducessre. The residue was dissolved in ethyl acetadensmshed
with 5 % aqueous hydrochloric acid (50 ml) followled saturated sodium bicarbon&® ml) solution and water
(50 ml). Ethyl acetate layer was dried and evagoratnder reduced pressure. The residue crude prods
purified over silica gel column chromatography gshexane: ethyl acetate (4:1) as an eluant, g&é gin pure
compound4 as white solid. Yield: 78 %; m.p.: 183-185; 1H-NMR (400 MHz, DMSO-d65 / ppm): 8.03 (1Hsd,
5-H Chr.J = 2.4 Hz), 7.72-7.70 (2H], Aromatic,J = 8 Hz), 7.68 (1Hdd, 7-H Chr.,J =2.4 Hz,J = 8.4 Hz), 7.41-
7.39 (2H,d, Aromatic,J = 8 Hz), 6.86 (1Hd, 8-H Chr.,J = 8.8 Hz),3.72(3H,s, -COO ), 3.64(2H,broad-d, -
N(CHy)-, J = 11.6 Hz), 3.02(2Ht, -CH,-COOCH;, J = 7.6 Hz), 2.83(2Ht, -N(CHy)-, J = 12.4 Hz), 2.71(2Hs, -
CO-CH,-), 2.69(2H t, Ar-CH,-CH,-, J = 8.0 Hz), 2.08(2Hproad-d, C-CH,-CH,-, J = 13.0 Hz), 1.8(2Hm, C-CH -
CHy-, J= 13.4 Hz);MS (m/z): 523.4(M+1).

Methyl 3-[4-(4-0x0-6-phenyl-spiro [chromane-2, 4'-jperidine]-1'-yl) sulfonylphenyl] propionate (5); A
solution of sodium carbonate (1.4 M) in water (5 mhs mixed with a solution of arylboronic acid4®.M) in
ethanol (10 ml) and stirred for 15 min. A solutiohcompound 4 (0.38 M) in toluene (20 ml) was addeder
nitrogen followed by Tetrakistriphenyl phosphindpdlum (0.02 M) and heated at reflux for 15 hr. drct was
extracted using ethyl acetate (50 ml) and washedtlit saturated sodium bicarbonate solution (50, Water (50
ml), Ethyl acetate layer was dried and evaporatedieu reduced pressure gave solid residue. Theuesidude
product was purified over silica gel column chroogeiphy using hexane: ethyl acetate (4:1) as aantlgave the
pure compoun®a-j as white solid.

2)Spectroscopic and analytical data

Methyl 3-[4-[6-(4-tert-butylphenyl)-4-oxo-spiro [chromane-2,4'-piperidine]-1'-yl] sulfonylphenyl] propanoate
(5a). Yield: 68 %; m.p.: 157-160 °C; Anal. Calcd fogs3;NOgS: C, 68.85; H, 6.48; N; 2.43 %. Found: C, 68.58;
H, 6.39; N, 2.41 %; IR (KBr, ci): 1736, 1691, 1339, 1274, 1162, 1148"cii-NMR (400 MHz, DMSO-d65 /
ppm): 8.05 (1Hsd, 5-H Chr.,J = 2.4 Hz), 7.71 (2Hd, Aromatic,J = 8 Hz), 7.69 (1Hdd, 7-H Chr.,0=2.4 HzJ =
8.4 Hz), 7.46 (4Hg, Aromatic,J = 7.8 Hz), 7.40 (2Hd, Aromatic,J = 8 Hz), 6.85 (1Hd, H Chr.,J = 8.4 Hz),
3.7(3H,s, -COOM ), 3.6(2H,broad-d, -N(CH,)-, J = 11.6 Hz), 3.0(2Ht, -CH,-COOCH;, J = 7.6 Hz), 2.8(2Ht, -
N(CH,)-, J = 11.6 Hz), 2.7(2Hs, -CO-CH-), 2.68(2H,t, Ar-CH,-CH,-, J = 7.6 Hz), 2.1(2Hbroad-d, C-CH,-CH,-,

J = 13.6 Hz), 1.8(2Hf, C-CH,-CH,-, J =11.6 Hz), 1.34(9H, s, -C{d)); *C-NMR (500 MHz, DMSO-d65 /
ppm):191.76, 172.43, 157.35, 146.17, 136.31, 135184.61, 133.19, 130.71, 129.52, 129.32, 129.2B,8B,
127.42(2C), 126.12(2C), 123.08, 120.43, 118.72,78651.38, 46.69, 41.47(2C), 34.31, 34.29, 32.4)(2C
31.47(3C), 29.97; MS (m/z): 576.2(M+1).

Methyl 3-[4-[6-(3,4-difluorophenyl)-4-oxo-spiro[chromane-2,4'-piperidine]-1'-yl]sulfonyl phenyl] propanoate
(5b). Yield: 63 %; m.p.: 132-135°C; Anal. Calcd fopH,/F,NOsS: C, 62.69; H, 6.90; N; 2.52 %. Found: C, 68.61;
H, 6.93; N, 2.45 %; IR (KBr, ci): 1731, 1696, 1332, 1278, 1163, 1151 cii-NMR (400 MHz, DMSO-d65 /
ppm): 7.95 (1Hsd, 5-H Chr.,J = 2.4 Hz), 7.71 (2Hd, Aromatic,J = 8 Hz), 7.60 (1Hdd, 7-H Chr.,J=2.4 Hz,J =

8.6 Hz), 7.40 (2Hd, Aromatic,J = 8 Hz), 7.36 (LHm, Aromatic), 7.26 (1Hs, Aromatic), 6.92 (1Hm, Aromatic)
6.88 (1H,d, 8-H Chr.,J = 8.6 Hz), 3.7(3Hs, -COO3), 3.6(2H,broad-d, -N(CH,)-, J = 11.6 Hz), 3.0(2Ht, -CH,-
COOCH;, J = 7.6 Hz), 2.8(2Ht, -N(CH,)-, J = 11.8 Hz), 2.7(2Hs, -CO-H,-), 2.68(2H,t, Ar-CH,-CH,-, J = 7.6
Hz), 2.1(2H,broad-d, C-CH,-CH,-, J = 12.8 Hz), 1.8(2Hf, C-CH,-CH,-, J = 13.6 Hz)**C-NMR (500 MHz,
DMSO-d6, 8 / ppm):191.56, 172.37, 157.39, 146.27, 136.34,.1485134.65, 133.11, 132.27, 130.71, 130.27,
129.52, 129.37, 129.30, 127.42, 126.08(2C), 12311).41, 118.66, 76.87, 51.44, 46.65, 41.48(2C)2&4
32.44(2C), 30.01; MS (m/z): 556.3(M+1).

Methyl 3-[4-[4-0x0-6-(p-tolyl) spiro [chromane-2, 4piperidine]-1'-yl] sulfonylphenyl] propanoate (5c¢). Yield:
72 %; m.p.: 179-182 °C; Anal. Calcd fogf3:NOgS: C, 67.52; H, 5.86; N; 2.62 %. Found: C, 67.685t90; N,
2.68 %; IR (KBr, cril): 1726, 1689, 1333, 1274, 1171, 1145'citd-NMR (400 MHz, DMSO-d65 / ppm): 7.89
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(1H, sd, 5-H Chr.,J = 2.2 Hz), 7.79 (1Hdd, 7-H Chr.,J = 2.2 Hz,J = 8.4 Hz), 7.68 (2Hd, Aromatic,J = 8 Hz),
7.54 (2H,d, Aromatic, J = 8 Hz), 7.49 (2Hd, Aromatic,J = 8 Hz), 7.25 (2Hg¢, Aromatic,J = 8 Hz), 6.87 (1Hd,
8-H Chr.,J = 8.4 Hz), 3.60(3Hs, -COO5), 3.5(2H,broad-d, -N(CH,)-, J = 11.6 Hz), 2.99(2H, -CH,-COOCH;,

J = 7.2 Hz), 2.84(2Hs, -CO-tH,-), 2.74(2H,t, -N(CH,)-, J = 10.4 Hz), 2.58(2Ht, Ar-CH,-CH,-, J =7.6 Hz),
2.32(3H,s, Ar-CH3), 2.0(2H,broad-d, C-CH,-CH,-, J = 13.6 Hz), 1.8(2Ht, C-CH,-CH,-, J = 12.4 Hz)*C-NMR
(500 MHz, DMSO-d6,6 / ppm):191.21, 172.4, 157.47, 146.37, 136.71, 885134.55, 133.27, 129.63(3C),
129.30(2C), 127.52(2C), 126.08(2C), 123.03, 120118.74, 76.97, 51.40, 46.60, 41.42(2C), 34.22582C),
30.04, 20.61; MS (m/z): 534.1(M+1).

Methyl 3-[4-[6-(4-methoxyphenyl)-4-oxo-spiro [chronane-2, 4'-piperidine]-1'-yl] sulfonylphenyl] propanoate
(5d): Yield: 72 %; m.p.: 159-162 °C; Anal. Calcd fogH31NO;S: C, 65.56; H, 5.68; N; 2.55 %. Found: C, 67.38;
H, 5.46; N, 2.43 %:; IR(KBr, ci): 1739, 1695, 1331, 1268, 1171, 1162'ch-NMR (400 MHz, DMSO-d6§ /
ppm): 7.92(1Hsd, 5-H Chr., J = 2.4 Hz), 7.81(1Hgd, 7-H Chr.,J = 2.4 Hz,J = 8.6 Hz), 7.70(2Hd, Aromatic,J =

8 Hz), 7.51(2Hd, Aromatic, J = 8.2 Hz), 7.46(2Hd, Aromatic,J = 8 Hz), 7.25(2Hd, Aromatic, J = 8.2 Hz),
6.87(1H,d, 8-H Chr.,J = 8.6 Hz), 3.79(3Hs, -OCH3), 3.67(3H,s, -COO ), 3.5(2H,broad-d, -N(CH,)-, J = 11.6
Hz), 3.00(2H}, -CH,-COOCH;, J = 7.6 Hz), 2.84(2Hs, -CO-CH,-), 2.75(2H{, -N(CH,)-, J = 10.8 Hz), 2.58(2H,
t, Ar-CH,-CH,-, J =7.8 Hz), 2.0(2Hbroad-d, C-CH,-CH,-, J =12.0 Hz), 1.8(2Ht, C-CH,-CH,-, J =12.8 Hz);**C-
NMR (500 MHz, DMSO-d66 / ppm):191.42, 172.37, 157.43, 146.21, 136.67,.1385134.45, 133.28, 129.11,
129.67(2C), 129.35(2C), 127.62(2C), 126.12(2C),.023120.36, 118.67, 76.83, 55.14, 51.43, 46.61442C),
34.26, 32.55(2C), 30.05; MS (m/z): 550.1(M+1).

Methyl 3-[4-[6-(3,5-dimethylphenyl)-4-oxo-spiro[chpmane-2,4'-piperidine]-1'-yl] sulfonylphenyl] propanoate
(5e).Yield: 72 %; m.p.: 172-175 °C; Anal. Calcd fog,833NOeS: C, 67.99; H, 6.07; N; 2.56 %. Found: C, 67.87;
H, 6.93; N, 2.58 %; IR(KBr, cif): 1736, 1690, 1332, 1268, 1172, 1163 chi-NMR (400 MHz, DMSO-d65 /
ppm): 7.79(1Hsd, 5-H Chr.,J = 2.2 Hz), 7.72(2Hd, Aromatic,J = 8 Hz), 7.42-7.37(3Hn, 7-H Chr. & Aromatic),
7.13(1H,d, Aromatic, J = 7.8 Hz), 7.06(1Hd, Aromatic, J = 7.8 Hz), 6.98(1H, s, aromatic), 6.82(ik8-H Chr.,

J = 8.8 Hz), 3.69(3Hs, -COO3), 3.6(2H,broad-d, -N(CH>)-, J = 12.0 Hz), 3.0(2Ht, -CH,-COOCH;, J = 7.6
Hz), 2.84(2H{, -N(CH,)-, J=12.0 Hz), 2.72(2Hs, -CO-CH,-), 2.70(2H{t, Ar-CH,-CH,-, J = 7.6 Hz), 2.32(6Hs,
Ar(CHs),), 2.1(2H,broad-d, C-CH,-CH,-, J = 13.4 Hz), 1.8(2Ht, C-CH,-CH,-, J = 12.0 Hz);**C-NMR (500 MHz,
DMSO-d6, 5 / ppm): 191.27, 172.47, 157.52, 146.31, 136.6%.728 134.54, 133.18, 130.61, 130.19, 129.57,
129.29(2C), 127.53(2C), 126.68, 126.12, 123.17,320118.69, 76.92, 51.38, 46.57, 41.46(2C), 3432%58(2C),
30.03, 20.44, 19.58; MS (m/z): 548.1(M+1).

Methyl 3-[4-[6-(2, 4-difluorophenyl)-4-oxo-spiro [dromane-2, 4'-piperidine]-1'-yl]  sulfonylphenyl]
propanoate (5f). Yield: 69 %; m.p.: 139-142°C; Anal. Calcd fordH,7,F-NOS: C, 62.69; H, 6.90; N; 2.52 %.
Found: C, 68.43; H, 6.76; N, 2.39 %; IR(KBr, &m1730, 1691, 1341, 1261, 1156, 1147 chtl-NMR (400 MHz,
DMSO0-d6,6 / ppm): 7.81(1Hsd, 5-H Chr.,J = 2.2 Hz), 7.73(2Hd, Aromatic,J = 8 Hz), 7.59(1Hm, Aromatic),
7.56(1H,dd, 7-H Chr.,J = 2.2 Hz,J = 8.4 Hz), 7.40(2Hd, Aromatic,J = 8 Hz), 7.36(1Hs, Aromatic), 7.04(1Hm,
Aromatic) 6.88(1Hd, 8-H Chr.,J = 8.4 Hz), 3.69(3Hs, -COO,), 3.6(2H,broad-d, -N(CH,)-, J = 12.0 Hz),
3.0(2H,t, -CH,-COOCH;, J = 8.4 Hz), 2.81(2Ht, -N(CH,)-, J = 11.8 Hz), 2.72(2Hs, -CO-CH,-), 2.68(2H,t, Ar-
CH,-CH,-, J = 7.4 Hz), 2.1(2Hbroad-d, C-CH»-CH,-, J = 12.4 Hz), 1.8(2Ht, C-CH,-CH,-, J = 13.2 Hz);**C-
NMR (500 MHz, DMSO-d6,§ / ppm):191.89, 172.39, 157.42, 146.30, 136.37,7185134.67, 133.13, 132.26,
130.72, 130.28, 129.53, 129.33, 129.37, 127.46,.1B28C), 123.06, 120.45, 118.63, 76.84, 51.47, 46.6
41.47(2C), 34.29, 32.46(2C), 30.07; MS (m/z): 5086141).

Methyl 3-[4-[6-(1, 3-benzodioxol-5-yl)-4-oxo-spiro [chromane-2, 4'-piperidine]-1'-yl] sulfonylphenyl]
propanoate (5g).Yield: 58 %; m.p.: 145-147 °C; Anal. Calcd fopdH,0NQOgS: C, 63.93; H, 5.19; N; 2.49 %.
Found: C, 63.72; H, 4.98; N, 2.39 %; IR(KBr, 1733, 1694, 1334, 1270, 1166, 1159°ciH-NMR (400 MHz,
DMSO-d6,5 / ppm): 7.83 (1Hsd, 5-H Chr.,J = 2.4 Hz), 7.75 (1Hdd, 7-H Chr.,J = 2.4 Hz,J = 8.8 Hz), 7.68 (2H,
d, AromaticJ = 8 Hz), 7.54 (2Hd, Aromatic,J = 8 Hz), 7.18 (1Hsd, AromaticJ = 1.6 Hz), 7.06 (1Hgdd, Aromatic
J=1.6 Hz,J = 8 Hz), 6.96 (1Hd, AromaticJ = 8 Hz), 6.84 (1Hd, 8-H Chr.,J = 8.8 Hz), 6.04(2Hs, -OCH,0-),
3.60(3H,s, -COOWM3), 3.55(2H,broad-d, -N(CH>)-, J = 11.6 Hz), 3.0(2Hs, -CO-H,-), 2.8(2H,t, -N(CH,)-, J =
10.8 Hz), 2.73(2Ht, -CH,-COOCH;, J = 7.6 Hz), 2.57(2Ht, Ar-CH,-CH,-, J = 7.6 Hz), 2.0(2Hbroad-d, C-CH -
CHy-, J = 13.6 Hz), 1.79(2Ht, C-CH,-CH,-, J = 13.0 Hz);"*C-NMR (500 MHz, DMSO-d65 / ppm):191.78,
172.34, 157.41, 146.32, 136.29, 135.70, 134.67,2133132.31, 130.67, 130.31, 129.48, 129.27, 129137.47,
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126.09(2C), 123.07, 120.45, 118.63, 95.21, 76.944A 46.68, 41.45(2C), 34.22, 32.45(2C), 30.04; (thz):
564.0(M+1).

Methyl  3-[4-[6-(4-dimethylaminophenyl)-4-oxo-spiro  [chromane-2, 4'-piperidine]-1'-yl]sulfonylphenyl]
propanoate (5h): Yield: 46 %; m.p.: 141-145 °C; Anal. Calcd. fog;834N,O¢S: C, 66.17; H, 6.09; N; 4.98 %.
Found: C, 66.28; H, 6.18; N, 5.12 %; IR(KBr, {m1742, 1697, 1343, 1264, 1159, 1141'chti-NMR (400 MHz,
DMSO-d, § / ppm): 7.89(1Hsd, 5-H Chr.,J = 2.4 Hz), 7.70(2Hd, Aromatic,J = 8 Hz), 7.67(1Hgdd, 7-H Chr.,J =
2.4 Hz,J = 8.8 Hz), 7.62(2H¢, AromaticJ = 7.8 Hz), 7.47(2Hd, Aromatic,J = 8 Hz), 7.42(2Hd, AromaticJ =
7.8 Hz), 6.83(1Hd, 8-H Chr.,J = 8.8 Hz), 3.69(6H, s, -N(s),) 3.61(3H,s, -COOM3), 3.58(2H,broad-d, -
N(CH»)-, J = 12.0 Hz), 2.99(2H, -CH,-COOCH, J = 8.0 Hz), 2.8(2Ht, -N(CH,)-, J = 11.8 Hz), 2.7(2Hs, -CO-
CH»-), 2.60(2H,t, Ar-CH»-CH,-, J = 7.8 Hz), 2.1(2Hbroad-d, C-CH,-CH,-, J = 12.4 Hz), 1.8(2Ht, C-CH,-CH,-,
J = 13.0 Hz);"*C-NMR (500 MHz, DMSO-d65 / ppm):191.26, 172.42, 157.44, 146.34, 136.78,865134.56,
133.23, 130.01, 129.67(2C), 129.34(2C), 127.49(22K.07(2C), 123.08, 120.39, 118.71, 76.96, 5148063,
41.43(2C), 40.36(2C), 34.24, 32.55(2C), 30.09; Mthz}: 563.0(M+1).

Methyl 3-[4-[4-0x0-6-[4-(trifluoromethyl) phenyl] spiro [chromane-2, 4'-piperidine]-1'-yl] sulfonylphenyl]
propanoate (5i): Yield: 75 %; m.p.: 130-135 °C; Anal. Calcd fogH,sFsNOsS: C, 61.32; H, 4.80; N; 2.38 %.
Found: C, 61.22; H, 4.63; N, 2.41 %; IR(KBr, &m1727, 1694, 1339, 1268, 1171, 1152"¢htd-NMR (400 MHz,
DMSO-d, & / ppm): 7.83(1Hsd, 5-H Chr.,J = 2.4 Hz), 7.68(2Hd, Aromatic,J = 8 Hz), 7.70(1Hdd, 7-H Chr.,J =
2.4 Hz,J = 8.4 Hz), 7.58(2Hd, Aromatic,J = 8 Hz), 7.45(2Hd, Aromatic,J = 8 Hz),7.39(2Hd, Aromatic,J = 8
Hz), 6.84(1Hd, 8-H Chr.,J = 8.4 Hz), 3.69(3Hs, -COOM3), 3.61(2H broad-d, -N(CH,)-, J = 11.6 Hz), 3.0(2Ht,
-CH,-COOCH;, J = 7.6 Hz), 2.79(2Ht, -N(CH,)-, J = 12.4 Hz), 2.7(2Hs, -CO-H,-), 2.67(2H,t, Ar-CH,-CH,-, J

= 7.2 Hz), 2.0(2Hbroad-d, C-CH,-CH,-, J = 11.6 Hz), 1.8(2Ht, C-CH,-CH,-, J = 12.4 Hz);**C-NMR (500 MHz,
DMSO-d6, 6 / ppm):191.23, 172.47, 157.47, 146.38, 136.77,.885134.59, 133.29, 130.09, 129.63(2C),
129.37(2C), 127.52(2C), 126.11(2C), 123.07, 120.B¥8.68, 83.57, 76.97, 51.38, 46.61, 41.41(2C)23R4.
32.57(2C), 30.07; MS (m/z): 588.0(M+1).

Methyl 3-[4-[4-0x0-6-[4-(trifluoromethoxy) phenyl] spiro [chromane-2, 4'-piperidine]-1'-yl] sulfonylphenyl]
propanoate (5j): Yield: 49 %; m.p.: 135-139 °C; Anal. Calcd fog,sFsNO;S: C, 59.69; H, 4.68; N; 2.32 %.
Found: C, 59.54; H, 4.52; N, 2.28 %; IR(KBr, &m1731, 1691, 1336, 1267, 1163, 1154 chtd-NMR (400 MHz,
DMSO-d, § / ppm): 7.81(1Hsd, 5-H Chr.,J = 2.2 Hz), 7.71(2Hd¢, Aromatic,J = 7.8 Hz), 7.68(1Hgd, 7-H Chr.,J
=2.2 Hz,J = 8.4 Hz), 7.54(2Hd, Aromatic,J = 7.8 Hz), 7.44(2Hd, Aromatic,J = 8 Hz), 7.40(2Hd, Aromatic,J =

8 Hz), 6.85(1Hd, 8-H Chr.,J = 8.4 Hz), 3.69(3Hs, -COO ), 3.6(2H,broad-d, -N(CH,)-, J = 11.6 Hz), 2.99(2H,
t, -CH,-COOCH;, J = 8.0 Hz), 2.81(2Ht, -N(CH,)-, J = 12.8 Hz), 2.76(2Hs, -CO-CH,-), 2.64(2H t, Ar-CH,-CH,-
,J = 7.6 Hz), 2.06(2Hbroad-d, C-CH,-CH,-, J = 12.8 Hz), 1.79(2Ht, C-CH,-CH,-, J = 13.4 Hz):**C-NMR (500
MHz, DMSO-d6,5 / ppm):191.24, 172.45, 157.46, 146.40, 136.73,885134.61, 133.31, 130.21, 129.65(2C),
129.38(2C), 127.55(2C), 126.10(2C), 123.06, 120.B88.65, 86.76, 76.95, 51.36, 46.63, 41.42(2C)23R4.
32.55(2C), 30.05; MS (m/z): 604.0(M+1).

3)General synthetic procedure for synthesis of 9a-i.

1'-acetyl-6-bromo-spiro [chromane-2, 4'-piperidine}4-one (6);A solution of acetyl chloride (1.14 gm or 1 ml,
0.0146 M) in methylene chloride was added to aestirand cooled solution of compou8d(5 gm, 0.012 M),
catalytic dimethylaminopyridine and triethylamin2.48 ml, 0.018 M) in dry methylene chloride. Theaton
mixture was stirred at room temperature for 2-Bblvent was evaporated under vacuum gave soliduesiThe
residue was then dissolved in ethyl acetate andhedasvith 5 % aqueous hydrochloric acid (50 ml)daled by
saturated sodium bicarbonate solution (50 ml) aateiM(50 ml). Ethyl acetate layer was dried angevated under
reduced pressure gave solid residue. The residiske @roduct was purified over silica gel columnochatography
using hexane: ethyl acetate (4:1) as an eluang tev (3.7 gm) pure compouBds white solid. Yield: 89% ; m.p.:
130-132°C;*H-NMR (400 MHz, DMSO-§, 5 / ppm):7.90(1H,sd, 5-H chromanone) = 2 Hz),7.88-7.86(1Hdd,
7-H chromanone] = 2 Hz,J = 8 Hz), 7.20-7.18(1HJ, 8-H chromanoneJ = 8 Hz),4.12-3.63 (2H2d, -N(CH>)-, J
=11.6 HzJ = 12.4 Hz) 3.43-2.98(2H2t, -N(CHy)-, J = 12.0 Hz,J = 12.8 Hz),2.87(2H,s, -CO-(H,-), 2.34(3H,s,
-COCH3), 1.99-1.90(2Hm, C-CH,-CH,-), 1.78-1.56(2H2t, C-CH-CH,-, J = 12.8 Hz,J = 12.4 Hz);MS (m/z):
339.2(M+1).

1'-acetyl-6-(4-methyl-3-nitro-phenyl) spiro [chromane-2, 4’-piperidine]-4-one (7); A solution of sodium
carbonate (4.06 gm, 0.0383M) in water (25 ml) wasewh with a solution of 4-methyl-3-nitrophenylboioracid
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(2.38 gm, 0.013 M) in ethanol (50 ml) and stirred 15 min. A solution of compound 4 (3.7 gm, 0.01@9 in
toluene (100 ml) was added under nitrogen followgdetrakistriphenyl phosphinopalladium (632 m@0D54 M)
and heated at reflux for 15 hr. Product was extidatsing ethyl acetate (500 ml) and washed it witturated
sodium bicarbonate solution (500 ml), Water (500, athyl acetate layer was dried and evaporate@uratiuced
pressure gave solid residue. The residue crudeuptadas purified over silica gel column chromatgima using
hexane: ethyl acetate (4:1) as an eluant, gav@ @) pure compound as white solid. Yield: 79 %; m.p.: 192-
195°C;*H-NMR (400 MHz, DMSO-§, § / ppm): 8.12(1Hs, Aromatic), 7.90(1Hsd, 5-H chromanone] = 2 Hz),
7.88-7.86(1Hdd, 7-H chromanone] = 2 Hz,J = 8 Hz), 7.42-7.40(1Hd, Aromatic, J = 7.8 Hz), 7.32-7.30(1HJ,
Aromatic, J = 7.8 Hz), 7.20-7.18(1H, 8-H chromanoneJ = 8 Hz),4.12-3.63 (2H2d, -N(CH)-,J=12.4 HzJ =
12.0 Hz),3.43-2.98(2H,2t, -N(CH,)-, J = 11.6 Hz,J = 12.0 Hz),2.87(2H,s, -CO-tH,-), 2.34(3H, s, -COH;),
2.01(3H,s, Ar-CH3), 1.99-1.90(2Hm, C-CH,-CH,-), 1.78-1.56(2H2t, C-CH,-CH,-, J = 12.4 HzJ = 12.4 HZ);MS
(m/z): 395.6(M+1).

Methyl 3-[4-[6-(3-amino-4-methyl-phenyl)-4-oxo-spip [chromane- 2, 4' -piperidine]-1'-yl] sulfonylphenyl]
propanoate (8); Ammonium format (3.45 gm, 1 Eq. w/w) was added ithte clear solution of compound 7(3.45
gm, 0.0087 M) in methanol (100 ml). 10 % palladiom carbon (345 mg) was added under nitrogen atnessph
Heated at reflux for 24 hr and cooled to room terapee. Palladium on carbon was removed by filbratiFiltrate
was concentrated to dryness. Residue was stirrddwéter for 30 minute and suspended solid wasect by
filtration gave (2.9 gm) technically pure compouhids white solid. Yield: 92 %; m.p.: 172-174%€-NMR (400
MHz, DMSO-d,  / ppm):7.91(1H,sd, 5-H chromanone] = 1.8 Hz),7.89-7.87(1Hdd, 7-H chromanone] = 2 Hz,

J =8 Hz), 7.85-7.83(1H], Aromatic, J = 7.8 Hz), 7.72(1Hs, Aromatic), 7.42-7.40(1H], Aromatic, J = 7.8 Hz),
7.19-7.17(1Hd, 8-H chromanone] = 8 Hz),4.63(2H,broad-s, -NH,)4.11-3.62 (2H2d, -N(CH,)-, J =12.0 HzJ =
12.8 Hz),3.43-2.97(2H,2t, -N(CH,)-, J = 12.4 Hz,J = 12.4 Hz),2.88(2H,s, -CO-tH,-), 2.33(3H, s, -COH;),
2.01(3H,s, Ar-CH3), 2.01-1.92(2Hm, C-CH,-CH,-), 1.79-1.57(2H2t, C-CH,-CH,-, J = 12.4 HzJ = 12.0 HZ);MS
(m/z): 364.7(M+1).

Methyl  3-[4-[6-[3-(Alkylsulfonamido)-4-methyl-phenyl]-4-oxo-spiro  [chromane-2,  4'-piperidine]-1'-yl]
sulfonylphenyl] propanoate (9a-i);A solution of substituted benzenesulfonyl chlor{@e0065 M) was added to a
stirred and cooled solution of compou®d0.00054 M), catalytic dimethylaminopyridine amigthylamine (0.0065
M) in dry methylene chloride. The reaction mixtuves stirred at room temperature for 12 h. Reagtiotiure was
evaporated to dryness under reduced pressure.€Biue was dissolved in ethyl acetate and wash#d swPo
hydrochloric acid solution (50 ml) followed by sedted sodium bicarbonate soluti@® ml) solution and water (50
ml). Ethyl acetate layer was passed through anlwgdsodium sulphate and evaporated under reducsdupes The
residue crude product was purified over silicaggdlmn chromatography using hexane: ethyl acetatd @s an
eluant, gave the pure compoudati as white solid.

4)Spectroscopic and analytical data
N-[5-(1'-acetyl-4-oxo-spiro[chromane-2,4’-piperidire]-6-yl)-2-methyl-phenyllmethane  sulfonamide  (9a).
Yield: 68 %; m.p.: 247-250 °C; Anal. Calcd. f@3H,6N,OsS: C, 62.42; H, 5.92;N; 6.33 %. Found: C, 62.19; H,
5.67; N, 6.18%; IR(KBr, ci): 3267, 1690, 1641, 1370, 1272, 1146, 1123 cid-NMR (400 MHz, DMSO-§, 5 /
ppm):9.11(1H,s, -NH-SO-), 7.79(1H,sd, 5-H chromanone] = 2 Hz), 7.86(1Hdd, 7-H chromanonel = 2 Hz,J =

8.2 Hz), 7.76(1Hs, Aromatic), 7.32(1Hd, Aromatic,J = 8 Hz), 7.27(1Hd, Aromatic,J = 8 Hz), 7.19(1Hd, 8-H
chromanone] = 8.2 Hz), 4.12-3.63 (2Hd, -N(CHy)-, J = 11.6 Hz,J = 12.0 Hz), 3.43-2.98(2Ht, -N(CHy)-, J =
12.0 Hz,J = 12.8 Hz), 2.97(3Hs, -SQ,CH3), 2.87(2H,s, -CO-H,-), 2.23(3H, s, -COH3), 2.01(3H,s, Ar-CH3),
1.94(2H,m, C-CH,-CHy-), 1.78-1.54(2H2t, C-CH,-CH,-, J = 12.4 Hz,J = 12.0 Hz);®*C-NMR (500 MHz, DMSO-
d6, & / ppm):191.52, 171.93, 157.94, 137.12, 136.57,.5(84132.85, 131.06, 130.08, 122.98,122.47, 122.21,
120.47,119.17, 78.33, 46.77, 43.83, 41.33, 3@82A38, 21.27, 17.55, 14.07; MS (m/z): 441.1(M-1).

N-[5-(1'-acetyl-4-oxo-spiro[chromane-2,4'-piperidire]-6-yl)-2-methyl-phenyl]cyclopropane carboxamide gb).
Yield: 72 %; m.p.: 173-175 °C; Anal. Calcd. fopsH,gN,04: C, 72.20; H, 6.53; N; 6.48 %. Found: C, 72.34; H,
6.65; N, 6.52 %; IR(KBr, cif): 3264, 1689, 1639, 1373, 1275, 1148, 1127 ciH-NMR (400 MHz, DMSO-4, 5 /
ppm): 9.58(1H,s, -NH-CO-),7.9(1H,sd, 5-H chromanone] = 2 Hz ),7.85(1H,dd, 7-H chromanone] = 2 Hz,J =
8.4 Hz),7.77(1H,s, Aromatic), 7.34(1Hd, Aromatic,J = 8 Hz), 7.28(1Hd, Aromatic,J = 7.8 Hz), 7.18(1Hd, 8-H
chromanone) = 8.4 Hz),4.13-3.64(2H2d, -N(CH,)-, J = 12 Hz,J = 12 Hz),3.42-2.97(2H2t, -N(CH,)-, J = 12
Hz, J = 10.8 Hz),2.89(2H, s, -CO-tH,"), 2.26(3H, s, -COHj3), 2.01(3H, s, Ar-CH3), 1.99(1H, m, -COE-),
1.92(2H,m, C-CH2-CH2-), 1.79-1.56(2H2t, C-CH2-CH2-,J = 12.4 Hz,J = 12.0 Hz),0.82-0.79(4Hm, (CH,), of
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cyclopropane)**C-NMR (500 MHz, DMSO-d65 / ppm):191.50, 171.90, 168.26, 157.98, 137.09,5486134.51,
132.87, 131.02, 130.07, 122.97,122.45, 122.19,4520119.14, 78.32, 46.79, 41.31, 36.40, 33.37,43321.23,
17.54, 14.08, 7.10(2CMS (m/z): 433.0(M+1).

N-[5-(1'-acetyl-4-oxo-spiro[chromane-2,4'-piperidire]-6-yl)-2-methyl-phenyl]-2-methyl-propanamide
(9c).Yield: 57 %; m.p.: 224-227 °C; Anal. Calcd. foggH30N,0,: C, 71.87; H, 6.96; N, 6.45 %. Found: C, 71.76; H,
6.79; N, 6.32%:; IR(KBr, ci): 3266, 1690, 1638, 1376, 1273, 1147, 1129 cH-NMR (400 MHz, DMSO-§, & /
ppm):9.57(1H,s, -NH-CO-),7.87 (1H,sd, 5-H chromanone] = 2 Hz ),7.82 (1H,dd, 7-H chromanone] = 2 Hz,J
= 8.2 Hz),7.78 (1H,s, Aromatic), 7.31(1Hg¢, Aromatic,J = 8 Hz), 7.29 (1Hd, Aromatic,J = 8 Hz), 7.19(1Hd, 8-
H chromanone] = 8.2 Hz),4.13-3.65(2H2d, -N(CH,)-, J = 12.0 HzJ = 12.0 Hz) 3.41-2.96(2H2t, -N(CH,)-, J =
12.0 Hz,J = 12.4 Hz), 3.38(1Hm, -CH (CHy),), 2.87(2H,s, -CO-CH,-), 2.24(3H, s, -COH3), 2.01(3H,s, Ar-
CH3), 1.93(2H,m, C-CH,-CH,-), 1.78-1.54(2H2t, C-CH,-CH,-, J = 11.6, Hz,J = 12.0 Hz),1.13(6H,d, -CH
(CH3), J = 8.4 Hz);"*C-NMR (500 MHz, DMSO-d65 / ppm):191.56, 171.91, 168.38, 157.97, 137.09,5486
134.51, 132.82, 131.04, 130.05, 122.95, 122.49,2622120.43, 119.20, 78.31, 46.76, 41.31, 36.413B33.15,
21.23,17.52,14.08, 7.15(2Q)S (m/z): 435.2(M-1).

N-[5-(1'-acetyl-4-oxo-spiro[chromane-2,4’-piperidire]-6-yl)-2-methyl-phenyl]-2-chloro-acetamide (9d).Yield:
64 %; mp: 233-237 °C; Anal. Calcd. fopf,5 CIN,O,: C, 65.38; H, 5.71; N; 6.35 %. Fourd; 65.07; H, 5.53; N,
6.29 %; IR(KBr, cnt): 3267, 1690, 1616, 1388, 1161, 1274, 1141 ctH-NMR (400 MHz, DMSO-§, 5 / ppm):
9.73(1H,s, -NH-CO-), 7.91(1Hsd, 5-H chromanone] = 2 Hz), 7.87(1Hdd, 7-H chromanone] = 2 Hz,J = 8 Hz),
7.7(1H, s, Aromatic), 7.41(1Hd, Aromatic,J = 7.8 Hz), 7.31(1Hd, Aromatic,J = 8 Hz), 7.19(1Hd, 8-H
chromanone,) = 8 Hz),4.34(2H,s, -CO,CI), 4.13-3.63(2H,2d, -N(CH,)-, J = 12.8 Hz,J = 13.2 Hz), 3.42-
2.93(2H,2t, -N(CHy)-, J = 12.4 Hz,J = 11.6 Hz), 2.89(2Hs, -CO,-), 2.24(3H,s, -COM3), 2.01(3H,s, Ar-
CH3), 1.94(2H,m, C-CH2-CH2-), 1.78-1.55(2H2t, C-CH2-CH2-,J = 13.4 Hz,J = 12.8 Hz);*C-NMR (500 MHz,
DMSO-d6, 8 / ppm):191.48, 171.96, 168.33, 157.97, 137.10,.3586134.53, 132.87, 131.04, 130.09, 122.96,
122.49, 122.24, 120.46, 119.15, 78.36, 68.32, 4641832, 36.44, 33.35, 21.24, 17.57, 14.09; MS m/z
441.0(M+1).

N-[5-(1'-acetyl-4-oxo-spiro[chromane-2,4'-piperidire]-6-yl)-2-methyl-phenyl]-2-methyl-propane-1-

sulfonamide (9e).Yield: 55 %; MP: 95-98 °C; Anal. Calcd. forbg3,N,OsS: C, 64.44; H, 6.66; N, 5.78%. Found:
C, 64.23; H, 6.52; N, 5.64%; IR(KBr, ¢t 3267, 1687, 1635, 1376, 1278, 1149, 1128 .ciH-NMR (400 MHz,
DMSO-cf, 5 / ppm): 9.10(1H, s ,-NH-SQ-), 7.89(1H,sd, 5-H chromanone,) = 1.8 Hz), 7.84(1Hdd,7-H
chromanone) = 2 Hz,J = 8.4 Hz), 7.52(1Hs, Aromatic), 7.4(1Hd, Aromatic,J = 8. Hz), 7.30(1Hd, Aromatic,J

= 7.8 Hz), 7.19(1Hd, 8-H chromanone] = 8.4 Hz),4.12-3.63(2H2d, -N(CH,)-, J = 12.8 Hz,J = 13.2 Hz), 3.42-
2.97(2H,2t, -N(CHy)-, J = 12.4 Hz,J = 12.0 Hz), 3.32(2Hd, -SO,-CH,-, J = 8.4 Hz), 2.89(2HSs, -CO-CH,-),
2.34(3H, s, -CO€8l3), 2.45(1H,m, -SO2-CH-CH-), 2.01(3H,s, Ar-CH3), 1.99-1.90(2H}t, C-CH,-CH,-, J = 7.6
Hz), 1.77-1.56(2H2t, C-CH»-CH,-, J = 12.4 Hz,J = 13.2 Hz), 1.28(6Hd, -CH (CH3),, J = 7.6 Hz);"*C-NMR (500
MHz, DMSO-d6,5 / ppm):191.48, 171.90, 157.99, 137.07, 136.53,5(34132.86, 131.06, 130.07, 122.93, 122.48,
122.28, 120.41, 119.23, 78.28, 46.74, 41.33, 363831, 33.17, 21.22, 17.53, 14.09, 12.28, 7.12(B (m/z):
483.3(M-1).

N-[5-(1'-acetyl-4-oxo-spiro [chromane-2,4’-piperidne]-6-yl)-2-methyl-phenyl] cyclopentane sulfonamid€9f).
Yield: 46 %; MP: 170-173 °C; £H3N,0sS: C, 65.30; H, 6.49; N; 5.64%. Found: C, 65.136t84; N, 5.56%;
IR(KBr, cmi?): 3262, 1692, 1641, 1375, 1271, 1153, 1132 cH-NMR (400 MHz, DMSO-§, 5 / ppm): 9.10(1H,
s, -NH-SO-), 7.93(1H, sd, 5-H chromanone] = 2 Hz ),7.88(1H,dd, 7-H chromanone) = 2 Hz,J = 8 Hz),
7.76(1H, s, Aromatic), 7.33(1H,d, Aromatic,J = 8 Hz), 7.27(1H,d, Aromatic,J = 8 Hz), 7.19(1Hd, 8-H
chromanone,J = 8.2 Hz),4.12-3.56(3HmM, -N(CHy)- & -SO,-CH-), 3.42-2.97(2H2t, -N(CH,)-, J = 11.6 Hz,J =
12.0 Hz),2.89-(2H,s, -CO-CH-), 2.26(3H, s, -CO6Bl5), 2.25-1.94(7Hm, Ar-CH3 & -(CH,),- cyclopentane), 1.93-
1.23(8H, m, C-(CH,),- & -(CH,),- cyclopentane)!*C-NMR (500 MHz, DMS0-d6,5 / ppm):191.51, 171.93,
157.97, 137.08, 136.51, 134.56, 132.86, 131.04,0830122.95, 122.48, 122.21, 120.47, 119.17, 7848531,
41.30, 36.42, 33.39, 33.05, 30.52, 29.21, 21.287199.78, 17.56, 14.07; MS (m/z): 495.3(M-1).

N-[5-(1'-acetyl-4-oxo-spiro[chromane-2,4'-piperidire]-6-yl)-2-methyl-phenyl]-3-chloro-propane-1-

sulfonamide (9g).Yield: 52 %; MP: 175-178 °C; gH»sCIN,OsS: C, 59.46; H, 5.79; N, 5.55%. Found: C, 59.26;
H, 5.56; N, 5.48%:; IR(KBr, cih): 3268, 1687, 1636, 1374, 1272, 1144, 1124 cid-NMR (400 MHz, DMSO-§,

& / ppm): 9.78(1Hs, -NH-SO,-), 7.87(1H,sd, 5-H chromanone] = 1.8 Hz), 7.87(1Hdd, 7-H chromanone] = 2
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Hz,J = 8.2 Hz), 7.64(1H, s, Aromatic), 7.39(1#,Aromatic,J = 8 Hz), 7.32(1Hd, Aromatic,J = 8 Hz), 7.19(1H,
d, 8-H chromanone] = 8 Hz),4.13-3.62(4Hm, -N(CH,)- & -SO,CH,-), 3.42-2.93(2H2t, -N(CH,)-, J = 12.4 HzJ

= 13.2 Hz), 2.89(2H5s, -COH,-), 2.53-2.39(2H, m, -B,-Cl), -2.25(3H,s, -COCH3), 2.06(3H,s, Ar-CHy),

1.95(2H,m, C-CH,-CH,-), 1.79-1.56(2H2t, C-CH,-CH,-, J = 12.0 Hz,J = 12.8 Hz), 1.03-0.96(2Hy, -CH,CH2-

Cl, J = 8.4 Hz,);*C-NMR (500 MHz, DMSO-d6§ / ppm):191.51, 171.97, 157.96, 137.12, 136.57,3%4132.84,
131.07, 130.11, 122.99, 122.50, 122.26, 120.45,1619/8.38, 68.34, 46.75, 43.68, 41.33, 36.45, 3332.19,
21.27, 17.59, 14.08; MS (m/z): 503.2(M-1).

N-[5-(1'-acetyl-4-oxo-spiro[chromane-2,4'-piperidire]-6-yl)-2-methyl-phenyl]propane-2-  sulfonamide (9
Yield: 65 %; m.p.: 165-168 °C; Anal. Calcd. fopsH30N,OsS: C, 63.81; H, 6.43;N; 5.95%. Found: C, 63.98; H,
6.41; N, 6.02%; IR (KBr, ci): 3265, 1689, 1640, 1373, 1275, 1148, 1127 ciH-NMR (400 MHz, DMSO-4, 5 /
ppm):9.57(1H,s, -NH-CO-),7.87(1H,sd, 5-H chromanone] = 2 Hz),7.81 (1H,dd, 7-H chromanone] = 2 Hz,J =
8 Hz),7.78(1H,s, Aromatic), 7.32(1Hd, Aromatic,J = 7.8 Hz),7.27(1Hgd, Aromatic,J = 7.8 Hz), 7.17(1Hd, 8-H
chromanone) = 8 Hz), 4.13-3.65(2H2d, -N(CHy)-, J = 12.4 Hz,J = 12.0 HZz),3.41-2.96(2H2t, -N(CHy)-, J =
12.0 Hz,J = 13.2 Hz), 3.32(1Hm, -CH (CHg),), 2.89(2H,s, -CO-tH,-), 2.23(3H,s, -COM3), 2.01(3H,s, Ar-
CHy3), 1.93(2H,m, C-CH»-CH,-), 1.78-1.54(2H2t, C-CH,-CH,- J = 12.8 Hz,J = 13.0 Hz),1.12(6H,d, -CH (CH5),,
J = 7.6 Hz);"®*C-NMR (500 MHz, DMSO-d65 / ppm):191.53, 171.93, 157.96, 137.13, 136.56,584132.85,
131.05, 130.06, 122.98, 122.47, 122.18, 120.47,17198.36, 46.80, 41.34, 36.43, 33.36, 33.03,212D.78,
19.95, 17.53, 14.06;MS (m/z): 469.1(M-1).

N-[5-(1'-acetyl-4-ox0-spiro [chromane-2,4'-piperidne]-6-yl)-2-methyl-phenyllmorpholine-4-carboxamide(9i).
Yield: 57 %; m.p.: 118-121 °C; Anal. Calcd. fop-85;N3Os: C, 67.91; H, 6.54; N, 8.80%. Found: C, 67.78; H,
6.38; N, 8.59 %; IR (KBr, cf): 3263, 1687, 1640, 1376, 1277, 1151, 1131*c#H-NMR (400 MHz, DMSO-§, &

/ ppm): 9.56(1H,s, -NH-CO-), 8.14 (1Hs, Aromatic), 7.90 (1Hs, 5-H chromanone] = 2 Hz), 7.79(1Hdd, 7-H
chromanone) = 2 Hz,J = 8.2 Hz), 7.74 (1Hd, Aromatic,J = 8 Hz), 7.35(1Hd , Aromatic,J = 7.8 Hz), 7.25(1Hd

, 8-H chromanone] = 8.2 Hz),4.13-3.65(2H2d, -N(CH»,)-, J = 12.4 Hz,J = 12.0 Hz), 3.67(4Hm, morpholine),
3.43(4H,m, morpholine), 3.42-2.97(2k2t, -N(CH,)-, J = 11.6 Hz,J = 12.0 Hz), 2.89(2Hs, -CO-CH,-), 2.23(3H, s,
-COCHy3), 2.01(3H,s, Ar-CH3), 1.94(2H,m, C-CH,-CH,-), 1.77-1.57(2H2t, C-CH,-CH,-, J = 13.2 Hz,J = 11.6
Hz); *C-NMR (500 MHz, DMSO-d6 / ppm):191.52, 179.52, 171.94, 157.97, 137.08,5286134.50, 132.85,
131.03, 130.06, 122.98, 122.46, 122.18, 120.45,1198.31, 68.89(2C), 46.77, 41.34, 36.43, 3338327(2C),
21.22,17.56, 14.09;MS (m/z): 478.2(M+1).

RESULTS AND DISCUSSION

Melting points are uncorrected. IR Spectra wer@med on a Perkin-Elmer spectrum RXI (4000-450"cfTIR
Spectrometer. 1H NMR were obtained on a Bruker DRR{400 MHz FT NMR) NMR spectrometer for a sample
in DMSO-d6 with TMS as an internal reference. Tihass spectra were recorded on a water-2996 LCMS
instruments. The reagents were of LR grade and wihdut further purification.

In present work, compoun8 was synthesized accoarding to method reportedatitee 2. Reaction between
spirocyclicamine3 and methyl (4-chlorosulfonylphenyl) propionatengstriethylamine in tetrahydrofuran provided
sulfonamide4 in good yield. The isolated compouddvas treated with different phenyl boronic acidhie presence
of tetrakis triphenylphosphine palladium affordesmpoundsa-j in good yields.

Compound6 was synthesized by N-acetylation of the spirocyalinine3 with acetyl chloride at room temperature.
Suzuki coupling reaction of intermediateand 4-methyl -3-nitrophenyl boronic acid was d@te80°C in the
presence of tetrakis triphenylphosphine palladiwodpced intermediaté. Reduction of nitro group was carried out
using 10 % palladium on carbon & ammonium formateefluxing methanol furnished amiBeReaction of amine
8 with different alkyl sulfonyl chlorides or alkylatbonyl chlorides afforded sulfonamide derivati9esi.
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Scheme-I: Synthetic protocol for 5a-j.
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The structures of the compouBi& 9 were confirmed by spectral techniques (ms, IR*h8IMR). In*H NMR all
aromatic protons resonate between 8.05 to 6.8&ompound5 showed sharp singlet resonate neard3die to -
COOM;, protons of -N(E€i,),- & -C(CH,),- of piperidine ring resonate between 3.6-3.0and 2.1-1.13
respectively, Ar-COE,- resonate near 26/ -CH,-COOCH; and Ar-CH,- resonate near 2.8 and 2 %8 spectively
and IR stretching band o€OOCH;- and ArCO- absorption observes near 1733"camd 1694 crl respectively.
>N-S0,- absorption observes near 1334'cand 1159 cil. Ether linkage of chromone ring resonates at k26
and 1166 cm. In case of Compoungd, all aromatic protons and -NH- resonate betwe®a79l 8. protons of -
N(CH,),- resonate between 4.13-3.64& 3.42-2.975 and protons of -C-(8,),- resonate between 1.90-2.0%&
1.79-1.566. Two methyl protons of -CO&; and Ar-CH; resonate near 2.26 and 2.015 respectively. IR
stretching absorption oNHSO,- Ar-CO-, and -NCOCH; absorption observe near 3264 tm689 crit and 1639
cm’® respectively. -NHSO,- absorption observes near 1373'cand 1148 cr. Ether linkage of chromone ring
observes near 1275 ¢nand 1127 cm.

Antimicrobial Activity

The MICs of synthesized compounds were carriedogutroth microdilution method as described by Rafter].
Antibacterial activity was screened against twongnaositive bacteriaS aureus MTCC 96, S. pyogenes MTCC
442) and two gram negative bactera ¢oli MTCC 443,P. aeruginosa MTCC 1688). Ampicillin was used as a
standard antibacterial agent. Antifungal activitgsascreened against three fungal speCiesbicans MTCC 227,
A. niger MTCC 282 andA. clavatus MTCC 1323. Griseofulvin was used as a standarduagal agent. All MTCC
cultures were collected from Institute of Microbibéchnology, Chandigarh and tested against aboveioned
known drugs. Mueller hinton broth was used as antrimedium to grow and dilute the drug suspensiorthfe test.
Inoculum size for test strain was adjusted to 1G8JGColony Forming Unit) per milliliter by compagnthe
turbidity. DMSO was used as diluents to get destedcentration of drugs to test upon standard hattgrains.
Serial dilutions were prepared in primary and sdeoy screening. The control tube containing nobéotic was
immediately sub cultured (before inoculation) byesmling a loopful evenly over a quarter of platenafdium
suitable for the growth of the test organism andfpuincubation at 37 °C overnight. The tubes wiben incubated
overnight. The MIC of the control organism was réadheck the accuracy of the drug concentratidhs. lowest
concentration inhibiting growth of the organism wasorded as the MIC. All the tubes not showingblésgrowth
(in the same manner as control tube described §beae sub cultured and incubated overnight at 37 Ti@
amount of growth from the control tube before inatidn (which represents the original inoculum) wampared.
Subcultures might show: similar number of coloniedicating bacteriostatic; a reduced number of o@Es
indicating a partial or slow bactericidal activapd no growth if the whole inoculum has been killEde test must
include a second set of the same dilutions inoedlatith an organism of known sensitivity. Each kgsized drug
was diluted obtaining 64003/ml concentration, as a stock solution. In primseseening 128Qg/ml, 64Qug/ml and
320 pg/ml concentrations of the synthesized drugs waker. The active synthesized drugs found in thimgmy
screening were further tested in a second setlofiah against all microorganisms. The drugs fowamtive in
primary screening were similarly diluted to obt&®0 pg/ml, 80ug/ml, 40pg/ml, and 2Qug/ml concentrations. The
highest dilution showing at least 99 % inhibitisrtaken as MIC.

In case of compoung, from the activity data of compound showed thatugs like 4tert-butyl 5a, 4-methyl5c, 4-
methoxy5d and 4-trifluoromethybi at para position showed moderate activity agaiBsidi andB.subtilis, while
4-dimethylamine5h, 4-trifluoromethoxy5j at para position showed moderate activity agaiRsisruginosa and
B.subtilis. 3, 4-methylinedioxybg like bicyclic system also showed equivelent atfito 4-methyl5¢c. MIC results
showed that disubstituted compounds were moreattien mono substituted compounds. 3, 4-diflldrand 2, 4-
difluoro 5f were more active then mono substitution, but shlibdiéferent activity profile.5b showed moderate
activity against all bacterial strain excé&ptoli, while 5f showed moderate activity against all bacteriaistexcept
P.aeruginosa. 3, 5-dimethybeshowed best activity profile ever synthesized dgiwes5a-j.

Except 4-trifluoromethyi, all ather derivatives showed moderate activityirggungaiC.albicans. 4tert-butyl 5a,

3, 5-dimethyl5e, 2, 4-difluoro5f and4-trifluoromethoxysj was less active then 4-mettsgd, 4-methoxy5d and 4-
dimethylamine5h. 3, 4-difluoro5b and 3, 4-methylinedioxy5g showed best activity profile ever synthesized
derivativesba-j.

Activity data of compoundSa-j and9a-i showed that replacement of 4-(3-methoxybut-3-st)}benzene sulfonyl

group by simple acetyl group showed significantioyement in activity.
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In case of sulfonamide linked compounds metBgl and isopropaneh, both showed less activity against
P.aeruginosa. But compare t®h, 9a showed litter better activity profile with otheadierial strain. Isobutange
showed moderately improved activity against alltbeal strain. Alicyclic ring system like cyclopemte 9f also
showed moderate activity with all becteria exc8pureas. 3-chloropropan®g showed best activity profile ever
synthesized derivativesa-j and9a-i.

Table I: Antimicrobial screening results of compounds 5a—jad 9a—i.

Compound R/Ar MIC, pg/ml
Bacterial model Fungal model
P.aeruginosa E.coli Saureas B.subtilis C.albicans

5a 4-C(CH)3-CeHa- >1280 640 1280 320 640
5b 3,4-(Fp-CeHs- 320 1280 640 640 160
5c 4-CHy-CHy- >1280 640 1280 160 320
5d 4-OCH;-CgHy- 1280 640 1280 320 320
5e 3,5-(CH)-CgHs- 640 320 640 320 640
5f 2,4-(F}p-CeHs- 1280 320 640 160 640
5g 3,4-(-OCHO-)-CsHs- 1280 640 >1280 160 160
5h 4-(-N(CHg)2)3-CsHs- 640 1280 >1280 160 320
5i 4-(CR)-CeHa- >1280 640 1280 320 1280
5j 4-(OCR)-CgH,- 320 1280 >1280 320 640
9a CH3-SO,- 1280 160 320 800 160
9b (Cyclopropane)-CO- 1280 640 160 400 320
9c (Isopropane)-CO- 640 160 640 160 800
9d CI-CH,-CO- >1280 800 640 320 160
9e (Isobutane)-S@ 640 320 320 800 800
of (Cyclopentane)-S© 160 800 1280 160 160
9g Cl-(CH,)3-SO-- 640 160 160 160 800
9h (Isopropane)-S© 1280 800 160 400 320
9i (morpholine)-CO- 1280 640 640 160 320
- Ciprofloxacin 10 20 10 5 -

- Flucanazole - - - - 10

In case of amide linkage cyclopropa8, chloromethylenédd and morpholine ure@i was less active against
P.aeruginosa but showed moderate activity trend against remgiail bacterial strains. Isopropageshowed best
activity trend with all becteria compare to otheride compounds.

Cyclopropane carboxami@b, isopropane sulfonamidéh and morpholine ure@i showed significant activity then
isopropane carboxamid8c, isobutene sulfonamid®e and 3-chloropropane sulfonamid¥®y against fungai
C.albicans. Compounds methane sulfonamigg chloromethylene carboxami®el and cyclopentane sulfonamide
9f showed best activity amon§a-i againsiC.albicans.

CONCLUSION

In conclusion, we have described efficient synthatethod for synthesis of spirochromanone basedateamical
entiety. Synthesized compounds were evaluated sigedme becteria and fungai. The structure-actigigtionship
studies revealed that compound with ortho and mgbstitutions are more activite then para substaidert-butyl
5a, 4-methyl 5¢, 4-methoxy 5d, 4-trifluoromethyl 5i, 4-dimethylamine5h and 4-trifluoromethoxy5j all are
moderately active against some bacterial straisulstituted derivatives are more active then martstituted
compounds. 3, 5-dimeth@leis themost active compound ever synthesizad.

In case of sulfonamide linkage, linear aliphati@ichplaces more impact on activity. Compare to lisppl 9h,
methyl 9a shows better activity profile, isobute®e shows moderate activity against all becteril strand 3-
chloropropané@g shows best activity profile ever synthesized danxes5a-j and9a-i. In case of amide linkage,
Isopropanéc shows best activity compare to cycloprop8bechloromethylen®d and morpholine uredi.
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All 5a-j & 9a-i are moderately activity againgl.albicans except 4- trifluoromethyl5i. 3, 4-Disubstituted
derivatives like 3, 4-difluor®b, & 3, 4-methylenedioxypg are best activite moity compare to rest&a}j. In case
of 9a-i, methane sulfonamid®a, chloromethylene carboxamid@d & cyclopentane sulfonamid®f shows
significantly improved activity againg§.albicans.
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