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Abstract 

Indole scaffold represents one of the most important subunit explored in medicinal chemistry. We explored the possibilities of 

using the 3-(4-aminophenyl)-2-(1H-indol-3-yl)propanamide derivatives as PTP1B inhibitors. These inhibitors were designed 

based on molecular docking studies. Among the prioritized molecule 2-((4-(3-amino-2-(1H-indol-3-yl)-3-oxopropyl) phenyl) 

amino)-2-oxoacetic acid and their derivatives found to show reasonable potency for PTP1B. These compounds were examined 

for PTP1B inhibition through in-vitro assay. Best compound 15a showed Ki of 52 µM. 
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Introduction 

Protein tyrosine phosphatases (PTP’s) constitute a large family 

of signaling enzymes that control several fundamental cellular 

functions via phosphorylation and dephosphorylation reactions
1-

2
. Deregulation of these PTP’s activity can lead to number of 

diseases including cancer and diabetes
3-4

. Protein tyrosine 

phosphatase 1B (PTP1B) enzyme is an effective target for the 

treatment of both type 2 diabetes and obesity. Inhibition of 

PTP1B should therefore increase insulin sensitivity and 

responsiveness. PTP1B knockout mice showed increased insulin 

sensitivity, improved glucose tolerance and resistance to diet-

induced obesity, thus, making it a validated target for the 

treatment of both T2DM and obesity
5-6

. Efforts were made to 

use the pTyr substrate 1 meimetics difluoromethyl phophonates 

(DFMP) 2, carboxymethyl salicylic acids (CMS) 3, and 

oxalylaminobenzoic acids (OBA) 4  as PTP1B inhibitors  shown 

in figure 1. 

 

Compound  5 reported earlier has shown very good inhibitory 

potency against PTP1B (Ki = 18 nM) but as it had a diaryl 

oxamic acid benzoic acid, a catalytic site binding 

pharmacophore  it showed very less cell permeability
7
. Latter 

synthesized compound 6 (with R = Boc, Ki=8.8 µM and with R 

= Ac, Ki=6.1 µM) by the same group showed moderate 

inhibitory activity towards PTP1B which had only one 

carboxylic group
8
. 

 

Indole
9-11

 is one of the highly explored scaffolds in the field of 

drug discovery, but not many compounds were reported for the 

PTP1B inhibition. We explored the possibilities of using indole-

3-acetic acid to mimic compound 6, keeping the oxamic acid at 

para position as it is and making the different substituted 

amides. Based on compound 6 we designed several molecules 

based on the computational docking study.  X-ray structure of 

one of the potent inhibitor in complex with PTP1B (PDB ID: 

2VEU) was taken as reference for docking and prioritization. 

The prioritized compounds were later synthesized and 

biochemical potency was determined using in-vitro assay. 

PTP1B inhibitory activity and the in-vitro results are 

summarized in table 1. Eight compounds were synthesized. The 

biochemical potency of these compounds ranges from 52.5 to 

230 µM. These compounds were also selective against TCPTP. 

 

Material and Methods 

All chemicals and solvents were of reagent grade (Sigma – 

Aldrich, Spectrochem, Merck) and used without further 

purification. All melting points (°C) were determined by the 

open tube capillary method and quoted uncorrected. IR spectra 

were prepared on a FT-IR spectrophotometer using KBr discs. 

The 1H NMR and 13CNMR spectra of the compounds were 

measured in CDCl3 or DMSO-d6 solution 300MHz or 400MHz 

spectrometer (varian) using TMS as internal standard. All 

intermediates characterized and confirmed by HNMR and all 

the final compounds were characterized and confirmed by 

LCMS, 1HNMR, 13CNMR and IR. 

 

Synthesis of compound 15 is as illustrated in the scheme 1. 

Indole-3-acetic acid is converted into its corresponding methyl 

ester followed by protection of indole NH with benzene sulfonyl 

chloride yielded compound 9. This was further reacted with 4-

Nitrobenzyl bromide yield the alkylated product 10. The acid 

obtained by the hydrolysis of compound 10 was reacted with 

amines to get amides 12. The nitro and olefin groups of 

compound 12 was reduced by using hydrogen in presence of 

10% Pd/C and reacted with ethyl oxalyl chloride and further 

hydrolysis and deprotection of compound 14 in one pot in 

presence of cesium carbonate yielded compound 15.
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Figure-1 

PTP1B inhibitors from literature 

 

 

 
Scheme - 1 

i) MeOH, SOCl2,RT, 4 h; ii) Benzene sulfonyl chloride, Powdered NaOH, DCM; iii) 4-Nitrobenzyl bromide,K2CO3, DMF,  

RT 8 h;  iv) KOH, THF, Water, 4 h; v) RNH2, EDCI, HOBt,Et3N, DMF; vi) Pd/C, H2, MeOH; vii) Ethyl oxalylchloride, 

DIPEA, DCM; viii) Cs2CO3,MeOH,Reflux, 16 h 
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Methyl 2-(1H-indol-3-yl)acetate (8) : Indole-3-acetic acid (25 

g, 0.142 mol) was taken in 250 mL dry methanol and added 

thionyl chloride (25.2 g , 0.21 mol) slowly over a period of 10 

min with cooling. The reaction mixture was allowed to stir for 5 

h. The reaction mixture was evaporated to 50 mL volume added 

into crushed ice and extracted with ethyl acetate. The organic 

layer washed with saturated bicarbonate solution followed by 

brine, dried over sodium sulfate and concentrated (yield= 22 g, 

81%). 
 

Methyl 2-(1-(phenylsulfonyl)-1H-indol-3-yl) acetate (9): 

Methyl 2-(1H-indol-3-yl)acetate (10 g, 0.053 mol) was taken in 

100 mL of dichloromethane and added powdered sodium 

hydroxide (8.46 g , 0.21 mol) followed by benzene sulfonyl 

chloride (18.6 g, 0.105 mol) at 0°C for 10 min and the reaction 

mixture was allowed stir over night at room temperature. The 

reaction mixture was added water, DCM layer separated, 

washed with saturated bicarbonate solution, brine dried over 

sodium sulfate and concentrated (yield = 13 g, 74.7 %). 
 

Methyl 3-(4-nitrophenyl)-2-(1-(phenylsulfonyl)-1H-indol-3-

yl)propanoate (10): Methyl 2-(1-(phenylsulfonyl)-1H-indol-3-

yl) acetate (13 g, 0.039 mol) was taken in 70 mL dry DMF and 

added dry potassium carbonate (16.5 g, 0.118 mol)  at RT and 

stirred for 30 min. Added 4-nitrobrnzyl bromide (10.2 g, 0.047 

mol) in dry DMF (30 mL) over a period of 5 min at RT. The 

reaction mixture is allowed to stir at room temperature for 16 h. 

The reaction mixture was added ice water followed by 

extraction with ethyl acetate. The ethyl acetate layer washed 

with brine, dried over sodium sulfate and concentrated. The 

residue obtained was chromatographed over silica gel (60 – 120 

mesh) with 10 % ethyl acetate / hexane (yield = 12 g, 65.5%). 

 

3 - (4-nitrophenyl) – 2 - (1- (phenylsulfonyl) - 1H -indol-3-yl) 

propanoic acid (11): Methyl 3-(4-nitrophenyl)-2-(1-

(phenylsulfonyl)-1H-indol-3-yl) propanoate (12 g, 0.025 mol) 

was dissolved in 36 mL THF and added aqueous solution of 

potassium hydroxide (5.06 g in 100 mL water) and the mixture 

was allowed to stir at RT for 3 h. The reaction mixture was 

added ice water acidified with 3N HCl to pH~ 3 and extracted 

with ethyl acetate. The ethyl acetate layer washed with brine, 

dried over sodium sulfate and concentrated (yield = 9 g, 77.5%). 

 

General procedure for synthesis of amides (12 a-h) N-(4-

fluorophenyl)-3-(4-nitrophenyl)-2-(1-(phenylsulfonyl)-1H-

indol-3-yl)propanamide (12a) : 3-(4-nitrophenyl)-2-(1-

(phenylsulfonyl)-1H-indol-3-yl)propanoic acid (1.8 g, 4 mmol) 

was taken in dry DMF (5 mL), added 4-fluoroaniline (488 mg, 

4.4 mmol), HATU (1.67 g, 4.4 mmol) followed by 

diisopropylethyl amine (1.54 g, 1.2 mmol) and the reaction 

mixture was stirred for 16 h at RT. The reaction mixture was 

added ice water (25 mL) and extracted with ethyl acetate. Ethyl 

acetate layer washed with brine solution, dried over sodium 

sulfate and concentrated. The residue obtained was 

chromatographed over silica gel (60 – 120 mesh) with 10 % 

ethyl acetate / hexane (yield = 1.5 g, 71.4 %). 

General procedure for synthesis of amines (13 a-h) 3-(4-

aminophenyl)-N-(4-fluorophenyl)-2-(1-(phenylsulfonyl)-1H-

indol-3-yl)propanamide (13a): N-(4-fluorophenyl)-3-(4-

nitrophenyl)-2-(1-(phenylsulfonyl)-1H-indol-3-yl)propanamide 

(1.5 g, 2.7 mmol) was taken in methanol (50 mL) and added 

10% Pd/C (300 mg) and hydrogenated under hydrogen bladder 

at atmospheric pressure for 20 h. The reaction mixture is filtered 

through celite, concentrated and purified by column 

chromatography, silica, 25 % ethyl acetate / hexane (yield = 

1.05 g, 74.4 %). 

 

General procedures for synthesis of Ethyl oxamates (14a-h) 

Ethyl 2-((4-(3-((2,6-dimethoxyphenyl)amino)-3-oxo-2-(1-

(phenylsulfonyl)-1H-indol-3-yl)propyl) phenyl) amino)-2-

oxoacetate (14d): 3-(4-aminophenyl)-N-(2,4-

dimethoxyphenyl)-2-(1-(phenylsulfonyl)-1H-indol-3-

yl)propanamide (500 mg, 0.9 mmol)  was taken in dry 

dichloromethane (5 mL) added N,N-dimethylpyridin-4-amine 

(330 mg, 2.7 mmol) followed by ethyl oxalyl chloride (245 mg, 

1.8 mmol) at RT and stirred for 6 h. The reaction mixture was 

quenched in water; DCM layer was separated and washed with 

satuarted bicarbonate solution, brine, dried over sodium sulfate 

and concentrated. The residue obtained was purified by column 

chromatography using 15 % ethyl acetate / hexane (Yield = 200 

mg, 33.8%). 

 

General procedures for synthesis of oxamic acids (15a-h) 2-

((4- (3 - ((2, 4 - dimethoxyphenyl) amino) -3-oxo-2-(1-

(phenylsulfonyl) -1H-indol-3-yl) propyl) phenyl) amino) -2-

oxoacetic acid (15d): Ethyl 2-((4-(3-((2,4-dimethoxyphenyl) 

amino) – 3 – oxo – 2 - (1-(phenylsulfonyl) -1H-indol-3-yl) 

propyl) phenyl) amino) -2-oxoacetate (200 mg, 0.30 mmol) was 

taken in dry methanol (3 mL) added cesium carbonate (319 mg, 

0.978 mmol) and refluxed for 8 h. The reaction mixture was 

added ice water (25 mL) and made pH~3 by adding 3N HCl. 

The precipitate obtained was filtered and washed with water and 

dried  to yield 15 d: (yield = 50 mg, 33.5 %). 

 

Spectral analysis of compounds synthesized Methyl 2-(1H-

indol-3-yl) acetate (8): HNMR: HNMR (400 MHz, CDCl3): 

3.72 (s, CH3, 3H), 3.80 (s, CH2, 2H), 7.14-7.178 (t, ArH, 1H), 

7.178 (s, ArH, 1H), 7.20-7.27 (t,ArH, 1H), 7.36-7.38 (d,ArH, 

1H), 7.62-7.64 (d, ArH, 1H), 8.1 (brs, NH,1H). 

 

Methyl 2-(1-(phenylsulfonyl)-1H-indol-3-yl) acetate (9): 
HNMR (400 MHz, CDCl3): 3.71 (s, 5H, CH2 and CH3), 7.24 – 

7.28 (m, ArH,  1H,), 7.31-7.36 (m, ArH , 1H), 7.41-7.45 (m, 

ArH, 2H), 7.49-7.55 (m, ArH, 2H), 7.59 (s, ArH, 1H), 7.88-7.90 

(m, ArH, 2H), 7.98- 8.00(d, ArH, 1H).  

 

Methyl 3-(4-nitrophenyl)-2-(1-(phenylsulfonyl)-1H-indol-3-

yl)propanoate (10): HNMR (400MHz, CDCl3): 3.24-3.29 

(dd,CH2,1H), 3.47-3.52 (dd, CH2, 1H),3.62 (s, CH3,3H), 4.03-

4.07 (t, CH, 1H), 7.12-7.14(d, ArH,2H), 7.22-26 (t,ArH, 1H), 

7.32-7.35 (t, ArH, 1H), 7.39-7.43 (m, ArH, 3H), 7.53-7.57 (m, 
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ArH, 2H),7.68-7.79 (m, ArH, 2H),  7.95-8.00(m, ArH, 2H), 

8.20-8.22 (d, ArH, 1H). 

 

3- (4-nitrophenyl) – 2 - (1- (phenylsulfonyl) - 1H – indol – 3 -

yl)propanoic acid (11): HNMR (400 MHz, CDCl3): 3.26-3.32 

(dd,CH2,1H), 3.48-3.54 (dd, CH2, 1H), 4.27-4.31 (t, CH, 1H), 

7.13-7.17(d, ArH,1H), 7.22-26 (m,ArH, 1H), 7.31-7.44 (t, ArH, 

4H), 7.48-7.58 (m, ArH, 3H), 7.61-7.78 (m, ArH, 1H),7.85-7.88 

(m, ArH, 1H),  7.93-8.00(m, ArH, 2H), 8.18-8.02 (d, ArH, 1H). 

 

N-(4-fluorophenyl)-3-(4-nitrophenyl)-2-(1-(phenylsulfonyl)-

1H-indol-3-yl)propanamide (12a) : HNMR (400 MHz, 

CDCl3): 3.25-3.32 (dd, CH2, 1H), 3.65-3.7 (dd,CH2,1H), 4.0-

4.05 (m, CH,1H), 6.93-6.97 (m, ArH, 2H), 7.08-7.10 (m, ArH, 

2H), 7.27-7.35 (m, ArH, 2H), 7.36-7.45 (m,ArH,4H), 7.56-7.58 

(d, ArH, 1H), 7.63-7.65(d,ArH,1H), 7.70 (s,ArH,1H), 7.74-7.76 

(d,ArH,2H), 7.78-7.91 (m,ArH,2H), 8.02-8.04 (d,ArH,2H). 

 

3-(4-aminophenyl)-N-(4-fluorophenyl)-2-(1-(phenylsulfonyl) 

– 1 H-indol-3-yl)propanamide (13a): HNMR (400 Mhz, 

DMSO-d6): 2.95-3.0 (dd, CH2, 1H), 3.2-3.25 (dd, CH2, 1H), 

4.08-4.11(t, CH, 1H), 4.85 (Br s, NH2, 2H), 6.38-6.4 (d, ArH, 

2H), 6.84-6.86 (d, ArH, 2H), 7.08 – 7.12 (t, ArH, 2H), 7.22-7.34 

(m,ArH, 2H), 7.5 – 7.58 (m, ArH, 4H), 7.64-7.68(m, ArH, 2H), 

7.72-7.75(d, ArH, 1H), 7.84-7.88(m, ArH, 3H),10.16 (s, NH, 

1H). 

 

Ethyl 2-((4-(3-((2,4-dimethoxyphenyl)amino)-3-oxo-2-(1-

(phenylsulfonyl)-1H-indol-3-yl)propyl) phenyl) amino)-2-

oxoacetate (14d): HNMR (400 MHz, DMSO-d6), 1.30 (t, CH3, 

3H), 3.15-3.17 (dd, CH2, 1H), 3.3 – 3.35 (dd, CH2,1H), 3.65 (s, 

OCH3, 3H), 3.66 (s, OCH3, 3H), 4.28 (q, CH2,2H), 4.59 (t, CH, 

1H), 6.58-6.61 (dd, ArH, 1H), 6.88-6.91 (d, ArH,1H), 7.2-7.34 

(m, ArH, 4H), 7.52-7.58 (m, ArH, 5 H), 7.65 (t, ArH, 1H), 7.73 

(s,ArH,1H), 7.81-7.88(m, ArH, 4H), 9.35 (brS, NH,1H),10.7 

(BrS,NH,1H). 

 

2-((4-(3-((4-fluorophenyl) amino) – 2 - (1H-indol-3-yl) – 3 -

oxopropyl) phenyl)amino) – 2 - oxoacetic acid (15a):  

(yield=38.5 %). MP = 151 – 153°C; IR (KBr, cm
-1

): 1743.6, 

1689.6, 1529.5, 1408.0, 1213.2, 833.2, 744.5;  HNMR(400 

MHz, DMSO): 3.05 (dd, CH2, 1H), 3.3 (dd, CH2,1zH),4.2 (t, 

CH,1H), 6.55 (m, ArH, 2H), 7.0 (t, ArH,1H), 7.2 (m, ArH, 4H), 

7.2-7.35(m, ArH, 4 H), 7.5-7.65 (m, ArH, 4H), 7.8 (d,ArH,1H), 

10.03 (brS, NH,1H),10.6 (BrS,NH,1H),10.95 (BrS,NH,1H); 

13CNMR:37.78 46.03, 111.23, 113.24, 114.67, 114.96, 118.23, 

118.70, 119.95, 120.78, 122.77, 126.14, 128.76, 135.33, 

136.03,136.30, 136.44, 136.49, 161.87, 171.34; m/z (M-1) = 

444.1. 

 

2-((4-(2-(1H-indol-3-yl)-3-((3-methoxy-5-trifluoromethyl) 

phenyl) amino) -3-oxopropyl)phenyl)amino)-2-oxoacetic 

acid (15b): (Yield=33 %). MP = 173 – 175°C;  IR (KBr, cm
-1

): 

1743.6, 1687.6, 1664.5, 1608.6, 1537.2,  1355.9, 1174.6, 

1126.4, 1053.1, 856.3, 817.8, 746.4; HNMR(400 MHz, 

DMSO): 3.05-3.10 (dd, CH2, 1H), 3.42-3.45 (dd, CH2,1H),3.76 

(s, CH3, 3H), 4.18-4.20 (m, CH,1H), 6.86 (m, ArH, 1H), 6.97-

7.06 (m, ArH,2H), 7.21-7.23 (m, ArH, 2H), 7.28 (d, ArH, 1 

H),7.33-7.35(d,ArH,1H), 7.39 (s, ArH, 1H), 7.56 

(s,ArH,1H),7.61-7.63 (d,ArH, 2H), 7.54-7.77(d,ArH, 1H),  10.3 

(brS, NH,1H),10.6 (BrS,NH,1H),10.99 (BrS,NH,1H); 

13CNMR: 38.1, 46.45, 55.51,105.2,107.75, 107.93, 111.49, 

112.89, 118.53, 118.83, 120.02, 121.03, 123.14, 126.16, 128.9, 

135.76,  136.11, 141.11, 159.89, 162.13, 172.27;   m/z (M+1) = 

525.8. 

 

2-((4-(3-((2,5-dimethoxyphenyl)amino)-2-(1H-indol-3-yl)-3-

oxopropyl)phenyl)amino)-2-oxoacetic acid (15c): (Yield = 

38.5 %). MP = 146 – 148°C; IR (KBr, cm
-1

): 1741.7, 1691.5, 

1597.0, 1531.5, 1483.2, 1427.1, 1219.0, 1043.0, 817.8, 744.5; 

HNMR(400 MHz, DMSO): 3.05 – 3.09 (dd, CH2, 1H), 3.36-

3.42 (dd, CH2, 1H), 3.67 (s, CH3, 3H), 3.69 (s, CH3, 3H), 4.4 (t, 

CH,1H), 6.40-6.42 (m, ArH, 1H), 6.52 (d, ArH,1H), 6.97-7.08 

(m, ArH, 3H), 7.23-7.34(m, ArH, 5 H), 7.59-7.63 (m, ArH, 4H), 

7.79-7.81 (d,ArH,1H), 8.95 (brS, NH,1H),10.6 

(BrS,NH,1H),10.95 (BrS,NH,1H); 13CNMR: 37.95, 45.79, 

55.69, 56.65, 107.95, 108.13, 111.87, 112.33, 113.60, 118.88, 

119.61, 120.41, 121.48, 123.72, 126.78, 128.65, 120.54, 136.02, 

136.58, 136.89, 140.53, 153.30, 156.98, 162.59, 172.38;  m/z 

(M+1) = 487.8. 

 

2 - ((4- (3- ((2, 4 - dimethoxyphenyl) amino) -3-oxo-2-(1-

(phenylsulfonyl) - 1H – indol – 3 - yl)propyl)phenyl)amino)-

2-oxoacetic acid (15d): MP = 133 – 135°C; IR (KBr, cm
-1

): 

1681.9, 1529.5, 1462.0, 1413.8, 1209.3, 1159.2, 1126.4, 833.2, 

769.6, 742.59; HNMR (400 MHz, DMSO): 3.06 – 3.14 (dd, 

CH2, 1H), 3.38-3.42 (dd, CH2,1H),3.61 (s, CH3, 3H), 3.64 (s, 

CH3, 3H), 4.53 (t, CH,1H), 6.53-6.56 (m, ArH, 1H), 6.84-6.86 

(d, ArH,1H), 6.64-7.06 (m, ArH, 2H), 7.23-7.35(m, ArH, 4 H), 

7.60-7.62 (m, ArH, 2H), 7.65-7.66 (d,ArH,1H), 7.78-7.80(d,  

ArH, 1H), 9.0 (brS, NH,1H),10.6 (BrS,NH,1H),10.95 

(BrS,NH,1H); 13CNMR: 37.75, 45.25, 55.22, 55.60, 98.75, 

103.97, 111.34, 113.54, 118.32, 119.20, 119.96, 120.46, 120.94, 

123.11, 126.40, 129.07, 135.53, 136.13, 136.55, 151.11, 156.53, 

156.66, 162.14, 171.46;  m/z (M+1) = 487.8. 

 

2- ((4- (2- (1H- indol – 3 - yl) – 3 – oxo – 3 - (pyridin-3-

ylamino) propyl) phenyl) amino)- 2-oxoacetic acid (15e): 
(Yield = 23 %). MP = 215 – 217°C; IR (KBr, cm

-1
): 1681.9, 

1527.6, 1460.1, 1381.0, 1309.6, 1188.1, 802.3, 746.4; 

HNMR(400 MHz, DMSO): 3.08 – 3.13 (dd, CH2, 1H), 3.40-

3.46 (dd, CH2,1H), 4.23 – 4.26 (m, CH,1H), 6.98-7.09 (m, ArH, 

2H), 7.23-7.25 (d, ArH,2H), 7.29-7.39 (m, ArH, 3H), 7.61-7.63 

(d, ArH, 2 H), 7.77-7.79 (d, ArH, 1H), 8.02-8.04 (d,ArH,1H), 

8.25 (s, ArH, 1H), 8.74(s, ArH, 1H), 10.34 (brS, NH,1H),10.62 

(BrS,NH,1H),11.0 (BrS,NH,1H); 13CNMR: 37.76, 46.29, 

11.57, 112.94, 118.60, 118.91, 120.16, 121.11, 123.22, 124.14, 

126.23, 126.15, 129.08, 135.76, 136.16, 136.28, 139.59, 143.13, 

156.72, 162.17, 172.41;  m/z (M+1) = 428.8. 

 

2-((4-(3-(cyclohexylamino)-2-(1H-indol-3-yl)-3-oxopropyl) 
phenyl) amino)-2-oxoacetic acid (15f): (Yield = 44 %). MP = 
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149 – 151°C; IR (KBr, cm
-1

): 1691.5, 1535.3, 1450.4, 1348.2, 

1172.7, 1095.5, 821.6, 742.5; HNMR(400 MHz, DMSO): 0.93-

0.98 (m, CH2, 2H), 1.03-1.23(m,CH2, 4H), 1.46-1.58(m, CH2, 

4H), 2.94-2.99 (dd, CH2, 1H), 3.28-3.31 (dd, CH2,1H), 3.42 – 

3.45 (m, CH,1H),3.92-3.96(m,CH,1H),  6.94-6.97 (t, ArH, 1H), 

7.03-7.06 (t, ArH,1H), 7.19-7.20 (m, ArH, 3H), 7.31-7.33 (d, 

ArH, 1 H), 7.61-7.63 (d, ArH, 2H), 7.69-7.71(d,ArH,1H),7.76-

7.78(d,ArH,1H), 10.62 (BrS, NH, 1H),10.85 (BrS,NH,1H); 

13CNMR: 24.46, 25.18, 25.46, 32.22, 32.37, 38.05, 45.10, 

47.31, 111.29, 114.18, 118.19, 118.98, 119.96, 120.84, 122.58, 

126.47, 129.04, 135.53, 136.04, 136.69, 156.62, 162.18, 171.50; 

m/z (M+1) = 433.9. 

 

2 - ((4- (3- (benzylamino) – 2 - (1H-indol-3-yl)-3-oxopropyl) 

phenyl) amino) – 2 -oxoacetic acid (15g): (Yield = 35 %). MP 

= 201 – 203°C; IR (KBr, cm
-1

): 1658.7,1529.5, 1454.3, 

1369.4,823.6, 742.5; HNMR(400 MHz, DMSO): 2.97-3.20 (dd, 

CH2, 1H), 3.36-3.37 (dd, CH2,1H), 3.97 – 4.02 (m, 

CH2,1H),4.07-4.08(m,CH2,1H), 4.27-4.32(m,CH,1H), 6.86-6.87 

(m, ArH, 2H), 6.94-6.97 (t, ArH,1H), 7.03-7.07 (m, ArH, 1H), 

7.12-7.24 (m, ArH, 6 H), 7.32-7.34 (d, ArH, 1H), 7.70-

7.75(m,ArH,3H),8.42(m,NH,1H), 10.35 (BrS,NH,1H),10.9 

(BrS,NH,1H); 13CNMR: 38.04, 41.84, 45.28, 111.29, 113.98, 

118.23, 119.01, 119.29, 120.87, 122.70, 125.32, 126.41, 126.80, 

127.94, 129.09, 135.88, 136.00, 136.7, 139.24, 156.5, 162.28, 

172.58; m/z (M+1) = 441.8 

 

2- ((4- (2- (1H- indol - 3 - yl) - 3- oxo - 3- (phenethylamino) 

propyl) phenyl) amino)-2-oxoacetic acid (15h): (Yield = 38 

%). MP = 214 – 215°C; IR (KBr, cm
-1

): 1691.5, 1525.5, 

1452.4,1342.4, 12444.09, 817.8, 742.5; HNMR(400 MHz, 

DMSO): 2.96-3.01 (dd, CH2, 1H),3.096-3.12(m, CH2,1H),  

3.16-3.21 (m, CH2,1H), 3.28-3.33(m,CH2,1H), 3.72-3.75 

(m,CH2,2H), 3.94-3.98(m,CH,1H), 6.95-6.98 (m, ArH, 3H), 

7.05(t, ArH,1H), 7.14-7.20 (m, ArH, 6H), 7.32-7.34 (d, ArH, 1 

H), 7.62-7.64 (m,ArH,2H), 7.68-7.70 (d, ArH, 1H), 7.96-

7.99(t,NH,1H), 10.61 (BrS,NH,1H),10.87 (BrS,NH,1H); 

13CNMR: 35.14, 37.99, 40.41, 45.30, 111.41, 113.90, 118.38, 

119.13, 120.06, 120.99, 122.92, 125.97, 126.53, 128.24, 128.65, 

129.15, 135.70, 136.13, 136.73, 139.52, 157.05, 162.32, 172.78; 

m/z (M+1) = 455.9 
 

Results and Discussion 

Molecular modeling study: Based on compound 6, figure 1, 

several designs were proposed and prioritized. Molecular 

docking was carried out in PTP1B (PDB ID: 2VEU) using 

GOLD software (version 5.1). Docking model of compound 15a 

is shown in figure 2. Site-A, amino-2-oxoacetic acid of 

compound 15a occupies pTyr binding site. It interacts with 

residues Gly220, Arg221, Asp181, Phe182 of PTP-loop. The 

para fluoro phenyl group is extended towards secondary site 

(Site-B) with additional interactions with residue Asp-48 

through amide NH. 
 

Enzymatic assay: Para-nitro phenyl phosphate (pNPP)  is a 

chromogenic substrate for most of the phosphatases which upon 

hydrolyzed to p-Nitro phenol and phosphate by protein 

phosphatase. This end product under alkaline conditions is 

intense yellowish color monitored at 405nm using 

spectrophotometer.  

 

All assays were carried out with buffer having 25mM Tris, 

pH:7.5, 75 mM NaCl,1mM DTT and 0.1% BSA. The IC50 

values of all the compounds were determined and the Ki values 

were deduced
12

 and shown in below
13

 table 1. 

 

Table–1 

Structures of compound 15 and Ki values for PTP1B and 

TCPTP 

Entry R PTP1B   

Ki (µM) 

TCPTP  Ki 

(µM) 

15a 4-F Ph 52.5 10 

15b 3-CF3, 5-OMe Ph 83 31 

15c 2,5-Di-OMe Ph 220 115.5 

15d 2,4-Di-OMe Ph 140 39 

15e 3-Py 182 80.5 

15f Cyclohexyl 230 103 

15g Ch2 Ph 91 24 

15h CH2,CH2 Ph 55 28 
 

Conclusion  

Based on computational docking studies we designed novel 

indole-3-acetamide derivatives of phenyl oxamic acids which 

target, site A and site B of PTP1B. Selected 8 compounds were 

synthesized and screened by in-vitro assay method. These 

molecules have shown PTP1B inhibitory activity and Ki values 

between ranges between 52 – 210 µM. Further studies to 

improve the activity selectivity towards the PTP1B are under 

progress. 
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Figure-3 

HNMR spectra for the compound 15c 

 

 

 
Figure-4 

13CNMR spectra for the compound 15c 
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Figure–5 

LCMS spectra for the compound 15c 
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Figure–6 

FTIR spectra for the compound 15c 

 
 


