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15. Ting-Yueh Tsai, Mohane Selvaraj Coumar, Tsu Hsu, Hsing-Pang Hsieh, Chia-Hui Chien, Chiung-Tong Chen, Chung-Nien Chang, Yu-Kang Lo, Ssu-Hui Wu, Chung-Yu Huang, Yu-Wen Huang, Min-Hsien Wang, Hsin-Yi Wu, Hong-Jen Lee, Xin Chen, Yu-Sheng Chao and Weir-Torn Jiaang. “Substituted pyrrolidine-2,4-dicarboxylic acid amides as potent dipeptidyl peptidase IV inhibitors” Bioorg Med Chem Lett. 2006(feb), under revision.

A series of substituted pyrrolidine-2,4-dicarboxylic acid amides were synthesized as potential antidiabetic agents, and many of them showed good in vitro DPP-IV inhibition (IC50 = 2-250 nM) with selectivity over DPP-II, DPP8 and FAP enzymes. Selected compounds 8c and 11a, showed in vivo plasma DPP-IV inhibition after oral administration in Wistar rats.

14. Hsu Tsu, Xin Chen, Chiung-Tong Chen, Shiow-Ju Lee, Chung-Nien Chang, Kuo-His Kao, Mohane Selvaraj Coumar, Yen-Ting Yeh, Chia-Hui Chien, Hsin-Sheng Wang, Ke-Ta Lin, Ying-Ying Chang, Ssu-Hui Wu, Yuan-Shou Chen, I-Lin Lu, Su-Ying Wu, Ting-Yueh Tsai, Wei-Cheng Chen, Hsing-Pang Hsieh, Yu-Sheng Chao, Weir-Torn Jiaang. “2-[3-[2-[(2S)-2-Cyano-1-pyrrolidinyl]-2-oxoethylamino]-3-methyl-1-oxobutyl]-1,2,3,4-tetrahydroisoquinoline: A Potent, Selective, and Orally Bioavailable Dipeptide-Derived Inhibitor of Dipeptidyl Peptidase IV” J.  Med. Chem. 2006, 49(1), 373-380.

Dipeptidyl peptidase IV (DPP-IV) inhibitors are expected to become a new type of antidiabetic drugs. Most known DPP-IV inhibitors often resemble the dipeptide cleavage products, with a proline mimic at the P1 site. As off-target inhibitions of DPP8 and/or DPP9 have shown profound toxicities in the in vivo studies, it is important to develop selective DPP-IV inhibitors for clinical usage. To achieve this, a new class of 2-[3-[[2-[(2S)-2-cyano-1-pyrrolidinyl]-2- oxoethyl]amino]-1-oxopropyl]-based DPP-IV inhibitors was synthesized. SAR studies resulted in a number of DPP-IV inhibitors, having IC50 values of <50 nM with excellent selectivity over both DPP8 (IC50 > 100 μM) and DPP-II (IC50 > 30 μM). Compound 21a suppressed the blood glucose elevation after an oral glucose challenge in Wistar rats and also inhibited plasma DPP-IV activity for up to 4 h in BALB/c mice. The results show that compound 21a possesses in vitro and in vivo activities comparable to those of NVP-LAF237 (4), which is in clinical development.

13. Nandakumar K, Bansal S, Bhatt LK, Bodhankar SL, Ghole VS, Coumar MS, Jindal DP. “Cardioprotective effect of newly synthesized acyl amino substituted propanolamine derivatives, DPJ 955 and DPJ 890 against isoprenaline induced myocardial necrosis” Toxicology International, 2005, 12(2), 61-66. 

Two newly synthesized blockers, DPJ 955 and DPJ 890 were studied for cardioprotective action against isoprenaline induced myocardial necrosis and anti lipid peroxidation potential against ferric chloride induced lipid peroxidation. Administration of isoprenaline (300 mg/kg, s.c.) for 3 days at an interval of 24 hours significantly increased LDH, CK, AST and ALT levels as compared to normal animals. Treatment with DPJ 955 (10 mg/kg) and DPJ 890 (3 mg/kg) for 4 days followed by administration of isoprenaline (300mg/kg, s.c.) for a period of 3 days significantly reduced the concentration of marker enzymes in serum. Histological examination of hearts revealed that DPJ 890 (3 mg/kg, i.p.) reduced the severity of infarction produced by isoprenaline. The mortality was found to be very high (50%) with isoprenaline alone treated group. Pretreatment with DPJ 955 (10 mg/kg), DPJ 890 (3 mg/kg) reduced the mortality rate as compared to isoprenaline treated group. The cardioprotective effect produced by DPJ 890 was superior to propranolol. DPJ 955, DPJ 890, propranolol and carvedilol produced concentration dependent reduction in lipid peroxidation induced by ferric chloride. The rank order potency of anti lipid peroxidation activity was found to be carvedilol > DPJ 955 > propranolol = DPJ 890. These results suggest that prevention of myocardial damage produced by isoprenaline in rats pretreated with DPJ 955, DPJ 890 and propranolol may be mainly due to the blocking activity as these compounds lacked lipid peroxidation activity

12. Jindal DP, Singh B, Coumar MS*, Bruni G, Massarelli P. “Synthesis of 4-(1-oxo-isoindoline) and 4-(5,6-dimethoxy-1-oxo-isoindoline)-substituted phenoxypropanolamines and their beta1-, beta2-adrenergic receptor binding studies” Bioorg. Chem. 2005, 33(4), 310-324.

Phenoxypropanolamines with 1-oxo-isoindoline (12-16) and 5,6-dimethoxy-1-oxo-isoindoline groups (17-20) at the para position were synthesized. β1, β2-Adrenergic receptor binding affinities for the synthesized compounds were tested and compared with propranolol and atenolol. It was found that the incorporation of para-amidic functionality within the 1-oxo-isoindoline ring and 5,6-dimethoxy-1-oxo- isoindoline ring system led to a high degree of cardioselectivity in the phenoxypropanolamines. Two of the compounds 12 and 20 possessed β1-adrenergic receptor affinity comparable with that of atenolol and both showed a better cardioselectivity than atenolol. Both 12 and 20 are undergoing further pharmacological evaluation. © 2005 Elsevier Inc. All rights reserved.

11. Dharam Paul Jindal, Babita Singh, Mohane S. Coumar*, Giancarlo Bruni and Paola Massarelli. "Synthesis of 4-(phthalimide) and 4-(benzamide)-substituted phenoxypropanolamines and their (1, (2-adrenergic receptor binding studies” Indian J. Chem. (sec B) 2005, 44B(7), 1441-1445.

N-[4-(2-Hydroxy-3-isopropylaminopropoxy)phenyl]-1-oxo-isoindoline 3 possess a cardioselective β-adrenergic receptor binding affinity. Herein we attempted to synthesize the unreduced compound N-[4-(2-hydroxy-3-isopropyl- aminopropoxy)phenyl]phthalimide 4. But, reaction of N-[4-(2,3-epoxypropoxy) phenyl]phthalimide 10 with isopropylamine opened the phthalimide ring to give N-[4-(2-hydroxy-3-isopropylaminopropoxy)phenyl]-2-isopropylcarbamoylbenzamide 12 instead of 4 as expected. While treatment of 10 with tert-butylamine gives N-[4-(3-tert-butylamino-2-hydroxypropoxy)phenyl]phthalimide 15. Further, reaction of 15 with isopropylamine opened the phthalimide ring to yield N-[4-(3-tert-butylamino-2-hydroxypropoxy)phenyl]-2-isopropylcarbamoylbenzamide 16. Also, reaction of N-[4-(2,3-epoxypropoxy)-phenyl]-5,6-dimethoxyphthalimide 11 with isopropylamine affords the phthalimide ring opened analogue N-[4-(2-hydroxy-3-isopropylaminopropoxy)phenyl]-2-isopropylcarbamoyl-5, 6-dimethoxybenzamide 13. Compounds 12, 13, 15 and 16 have been tested for their in vitro β1 and β2-adrenergic receptor binding affinity using turkey erythrocyte membrane (β1) and lung homogenate of rats (β2). The percentage inhibition of [3H]DHA binding to both β1 and β2-adrenergic receptors are compared with that of the standard non-selective β-adrenergic blocking agent propranolol 1 and selective agent atenolol. All the tested compounds exhibit binding affinity to β1-adrenergic receptors at the tested concentration [10-5 M] and most of them (12,15,16) exhibit cardioselectivity (selectivity ratio > 1). The dimethoxy analogue 13 shows selectivity towards β2-adrenergic receptor (selectivity ratio < 1).

10. Nandakumar K, Bansal SK, Singh R, Bodhankar SL, Jindal DP, Coumar MS, Balaraman R, Bhardwaj SH. “Selective beta(1)-adrenoreceptor blocking activity of newly synthesized acyl amino-substituted aryloxypropanolamine derivatives, DPJ 955 and DPJ 890, in rats” J Pharm Pharmacol. 2005, 57(4), 515-519.

The in-vivo β-adrenoreceptor antagonistic activity of test compounds DPJ 955 and DPJ 890 was assessed against β-adrenoreceptor agonist (isoprenaline) induced tachycardia in anaesthetized rats. The selectivity to block isoprenaline responses on different β-adrenoreceptor subtypes (β1, 2 and β3) of the test compounds was carried out on isolated rat right atria, isolated rat uterus and isolated rat colon preparations, respectively. Intravenous injection of isoprenaline alone in anaesthetized rats caused hypotension and tachycardia. DPJ 955 or DPJ 890 alone produced a fall in mean arterial pressure and bradycardia in a dose-dependent manner. Administration of isoprenaline to anaesthetized rats pre-treated with test compounds significantly blocked both the tachycardial and hypotensive responses induced by isoprenaline. The test compounds shifted the concentration response curves of isoprenaline towards the right for isolated rat right atrial preparations, rat uterus and rat colon, indicating β1, β2 and β3 adrenoreceptor blockade, respectively. The selectivity ratio for β1/β- adrenoreceptors to DPJ 955 and DPJ 890 was 64.6 and 83.2, respectively. DPJ 890 was more potent in blocking β1-adrenoreceptors and was more selective towards β1 receptors than to other β-adrenoreceptor subtypes. In conclusion, DPJ 955 and DPJ 890 have β-adrenoreceptor blocking activity with high selectivity for the β1-adrenoreceptor subtype.

9. K. Nandakumar, S.K. Bansal, Randhir Singh, A.J. Mohite, S.L. Bodhankar, D.P. Jindal, Mohane S. Coumar, R. Balaraman, S.H. Bhardwaj. “Study of ( adrenoreceptor antagonistic activity of DPJ 904 in rats” Pharmacology 2005, 74(1), 1-5.

β-Adrenoreceptor antagonistic activity of a newly synthesized compound was evaluated in vivo by measuring the mean arterial blood pressure and heart rate of urethane-anesthetized rats treated with isoprenaline. In vitro β1-, β2- and β3-antagonism was studied using isolated rat right atria, isolated rat uterus and isolated rat colon preparations, respectively, in comparison to isoprenaline response. DPJ 904 (1,3 and 10 mg/kg, i.v.) produced dose-dependent hypotensive and bradycardia response in anesthetized rat. DPJ 904 (1, 3 and 10 mg/kg, i.v.) significantly inhibited both the tachycardial effects and hypotensive response induced by isoprenaline. DPJ 904-antagonized isoprenaline induced positive chronotropic effects of isolated rat right atria and a uterine relaxant effect indicating β1- and β2-blockade. The parallel shift to the right of the concentration-response curve of isoprenaline in the presence of DPJ 904 in KCI (30 mmol/l) induced contraction of the rat colon suggesting that DPJ 904 also possessed β3-adrenoreceptor antagonistic activity. The selectivity to β1-adrenoreceptor was nearly 20.5 times greater than to β2-adrenoreceptor. The present study indicates that DPJ 904 possesses β-adrenoreceptor antagonistic activity with slightly more affinity to the β1-adrenoreceptor subtype.
8. Nandakumar K, Singh R, Bansal SK, Bodhankar SL, Jindal DP, Coumar MS, Bhardwaj SH “Antihyertensive effect of newly synthetized acylamino propranolamine derivatives, DPJ 890 and DPJ 955 in hypertensive rats” Indian J. Pharmcol. 2004, 36(6), 381-382.
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7. Sunil Bajad, Mohane S. Coumar, Ravi K. Khajuria, Om P. Suri, Kasturi L. Bedi.           "Characterization and synthesis of a new urinary metabolite 5-[3,4-methelenedioxyphenyl]-2E,4E-penadienoic acid-N-(3-yl-propionic acid)]-amide of piperine, an omnipresent food component, by LC/NMR/MS" Eur. J. Pharm. Sci. 2003, 19(5), 413–421.

Potential of piperine, an active alkaloid of black and long peppers, to increase the bioavailability of drugs in humans is of great clinical significance owing to its omnipresence in food. In an attempt to further study the reported differences in its metabolism in rats and humans, a new major urinary metabolite was detected in rat urine and plasma using HPLC. The metabolite was partially purified using reverse phase column chromatography on Sephadex®-LH 20 and characterized as 5-(3, 4-methylenedioxy phenyl)-2E,4E-pentadienoic acid-N-(3-yl propionic acid)-amide with the help of LC/NMR/positive ESI-MS studies. Complete mass fragmentation pattern could be assigned with MS/MS studies. The metabolite has a unique structure compared to the previously reported metabolites in that it retains methylenedioxy ring and conjugated double bonds while the piperidine ring is modified to form propionic acid group. Mechanism of formation of the metabolite by oxidation and cleavage of piperidine ring is proposed. Kidney appears to be the major excretion route for piperine metabolites in rats as no metabolite could be detected in feces. 

6. Dharam Paul Jindal, Mohane S. Coumar, Nandakumar K, Subhash Laxmanrao Bodhankar, Prasad Gopal Purohit, Kakasaheb Ramoo Mahadik, Giancarlo Bruni, Elga Collavoli and Paola Massarelli. "Synthesis, (-adrenergic blocking activity and (-receptor binding affinities of 1-substituted-3-(2-isopropyl-5-methyl-phenoxy)-propan-2-ol oxalates" Il Farmaco 2003, 58(8), 557-562.

The compounds 1-isopropylamino-3-(2-isopropyl-5-methyl-phenoxy)-propan-2-ol oxalate (5) and 1-tert-butylamino-3-(2-isopropyl-5-methyl-phenoxy)-propan-2-ol oxalate (6) were synthesized from thymol (1), a naturally occurring agent in Thymus vulgaris L. Pharmacological evaluation of 5 and 6 were carried out using mouse ECG and isolated rat uterus models. Pretreatment of 5 (100 μg/kg, i.v.) and 6 (50 μg/kg, i.v.) antagonized isoprenaline (2 μg/kg, i.v.) induced tachycardia, similar to that of atenolol (CAS 29122-68-7, 20 μg/kg, i.v.) pretreatment in mouse ECG experiments as measured by R-R interval. Pretreatment of 5 and 6 blocked isoprenaline and adrenaline induced relaxation of isolated rat uterus (unprimed). Also the compounds 5 and 6 were subjected to in vitro β1- and β2-adrenergic receptor binding assay using turkey erythrocyte membrane (β1) and lung homogenate of rats (β2). Both 5 and 6 showed β-adrenergic receptor affinity comparable with that of propranolol (propranolol hydrochloride, CAS 318-98-9) with out selectivity to any one β-adrenergic receptor. These results suggest that both the compounds possess non-selective β-adrenergic blocking activity, with the tert-butyl derivative 6 being more active than the isopropyl derivative 5.
5. Dharam Paul Jindal, Mohane S. Coumar, Babita Singh, Mohammed Muhiyiden M.I., Girish Nilkanth Zambare and Subhash Laxmanrao Bodhankar. "Synthesis and local anaesthetic activity of 2-substituted-N-(2-diethylaminoethyl)-acetamides" Arzneimittel Forschung/Drug Research, 2003, 53(1), 34-39.

The synthesis of 2-substituted-N-(2-diethylaminoethyl)acetamide oxalates (6a, 6b) and the evaluation of their in vivo local anaesthetic activities are described. The compounds 6a and 6b were obtained starting from 4-acetamidophenol and 1-naphthol, respectively. The in vivo local anesthetic activity was evaluated by infiltration anaesthesia, sciatic nerve block and corneal anaesthesia models. N-(2-Diethylaminoethyl)-2-(naphthalen-1-yloxy)acetamide oxalate (6b) was found to have potency, onset and duration of action comparable to that of lidocaine (2) (lidocaine hydrochloride, CAS 6108-05-0). Procaine (1) (procaine hydrochloride, CAS 51-05-8) was also used for comparison. Dissociation constants (pKa) of compounds 5a and 5b (2-substituted-N-(2-diethylaminoethyl)acetamide) have been determined to be 8.9 and 8.6, respectively.

4. Dharam Paul Jindal, Babita Singh, Mohane S. Coumar*, Giancarlo Bruni and Paola Massarelli. "Synthesis of 4-(1-oxo-isoindoline)-, 4-(5,6-dimethoxy-1-oxo-isoindoline)-and 4-acetamido-substituted phenoxy-3-amino-propanederivatives and their (1-, (2-adrenergic receptor binding studies" Indian J. Chem. (sec B) 2003, 42B(11), 2808.
In continuation to our previous study of 4-(1-oxo-isoindoline)- and 4-(5,6-dimethoxy-l-oxo-isoindoline)-substituted phenoxypropanolamines as potential cardioselective β-adrenergic blocking agents, the synthesis of 4-(1-oxo-isoindoline) and 4-(5,6-dimethoxy-1-oxo-isoindoline)-substituted phenoxy-3-amino-propane derivatives and their beta adrenoceptor binding affinity and selectivity in turkey erythrocyte membrane (β1) and lung homogenate of rats (β2) is reported. Also 4-acetamido substituted derivatives are synthesized and tested. All the tested compounds exhibit better cardioselectivity, with the 4-acetamido substituted derivatives being the most cardioselective. N-{4-[3-(3,4-Dimethoxyphenylethylamino)propoxy]-phenyl}-1-oxo-isoindoline 7 hydrochloride shows β1-adrenergic receptor binding affinity lower than propranolol, but comparable to that of atenolol with better cardioselectivity. Compound 7 has been selected for further pharmacological investigations.

3. Dharam Paul Jindal, Mohane S. Coumar, Giancarlo Bruni and Paola Massarelli. "Synthesis and (1-, (2-adrenergic receptor binding studies of 4-acylamino substituted phenoxypropanolamine and 5-acylamino substituted naphthyloxypropanolamine derivatives" Arzneimittel Forschung/Drug Research, 2002, 52(9), 654-663.
The object of this study was to investigate the β-adrenergic receptor binding affinity of 4-acylaminophenoxypropanolamine (10-15) and 5-acylaminonaphthyloxypropanolamine (21-24) derivatives, which were prepared from 4-amino-phenol (5) and 5-amino-1-naphthol (16), respectively. The in vitro β1- and β2-adrenergic receptor binding affinities of the newly synthesized compounds were assessed in turkey erythrocyte membrane (β1) and lung homogenates of rats (β2). The binding affinities were compared with that of propranolol (3) (propranolol hydrochloride, CAS 318-98-9). The compound N-[5-(3-tert-butylamino-2-hydroxy-propoxy)-naphthalen-1-yl]-acetamide (22) has β-adrenergic receptor affinity comparable with that of propranolol and shows selectivity to β1-adrenergic receptors.

2. G. Vasuki, V. Parthasarathi, K. Ramamurthi, S. Mohane Coumar, and D.P.Jindal. “2-(1H-Indol-3-ylmethylene)indane-1-one” Acta Cryst. 2002, E58, o1222–o1223.
The indole and indane moieties of the title molecule, C18H13NO, form a dihedral angle of 10.2 (2)0. In the crystal structure, symmetry-related molecules are linked by intermolecular N-H---O and C-H----O hydrogen bonds to form infinite one-dimensional chains along the b axis. This chain structure is further stabilized by (-( and C-H---( interactions.
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