European Journal of Medicinal Chemistry 120 (2016) 160—169

Contents lists available at ScienceDirect

European Journal of Medicinal Chemistry

journal homepage: http://www.elsevier.com/locate/ejmech /

Research paper

Synthesis of a-santonin derived acetyl santonous acid triazole
derivatives and their bioevaluation for T and B-cell proliferation

@ CrossMark

Nisar A. Dangroo ¢, Jasvinder Singh ™!, Alamgir A. Dar ', Nidhi Gupta ,
Praveen K. Chinthakindi ¢, Anpurna Kaul > ¢, Mohmmed A. Khuroo ¢,
Payare L. Sangwan * "

2 Bioorganic Chemistry Division, CSIR-Indian Institute of Integrative Medicine, Canal Road, Jammu, 180001, India
b Cancer Pharmacology Division, CSIR-Indian Institute of Integrative Medicine, Canal Road, Jammu, 180001, India
¢ Academy of Scientific and Innovative Research (AcSIR), CSIR-IIIM Campus, Jammu, India

d University of Kashmir, Hazaratbal Road, Srinagar, India

ARTICLE INFO ABSTRACT

Article history:

Received 14 December 2015
Received in revised form

7 April 2016

Accepted 6 May 2016
Available online 10 May 2016

A new series of a-santonin derived acetyl santonous acid 1,2,3-triazole derivatives were synthesised
using Huisgen 1,3-dipolar cyclo-addition reaction (click chemistry approach) and evaluated for their
in vitro inhibition activity on concanavalin A (ConA) induced T cell proliferation and lipopolysaccharide
(LPS) induced B cell proliferation. Among the synthesised series, compounds 2-10 and 19 exhibited
significant inhibition against ConA and LPS stimulated T-cell and B-cell proliferation in a dose dependent
manner. More significantly compounds 4, 9-10 and 19 exhibited potent inhibition activity with
remarkably lower cytotoxicity on the mitogen-induced T cell and B cell proliferation at 1 uM concen-

I;z:\;ﬁ;ﬁ'n tration. The compound 6 displayed potent immunosuppressive effects with ~89% against LPS induced B-
Santonous acid triazole cell and ~83% against ConA stimulated T-cell proliferation at 100 uM concentration without cytotoxicity.
Immunosuppresants Compound 10 was more selective against B cell proliferation and exhibited 81% and 69% suppression at
ConA 100 and 1 pM concentration respectively. The present study led to the identification of several santonin
LPS analogs with reduced cytotoxicity and strong inhibition activity against the cell proliferation induced by
T and B cell

the mitogens.
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1. Introduction

Despite the immense synthetic diversity of combinatorial
chemistry and high-throughput screening, natural products (NPs)
and the related analogs are attractive sources of new clinical can-
didates for drug discovery and development for the treatment of
human diseases [1,2]. A broad range of chemical and structural
diversity, biochemical specificity, pharmacological and other mo-
lecular properties make NPs favourable leads for drug discovery [3].

Immunosuppresants form an important class of clinical drugs
that are essential pre-requisite for successful organ transplantation
and treatment of various autoimmune diseases like rheumatoid
arthritis, systemic lupus, multiple sclerosis, myasthenia gravis,
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pemphigus and psoriasis [4—6]. With the knowledge that T-lym-
phocytes play a key role in transplant rejection and other cell-
mediated autoimmune diseases [7,8], the major break-through in
the field of chemical immunosuppression for transplantation came
with the discovery of cyclosporine [6], since then field has grown
tremendously and currently a number of immunosuppressive
drugs such as glucocorticoids (e.g. cortisol), cyclosporin A, tacroli-
mus, sirolimus (rapamycin) and rituximab, etc. are available. These
drugs act by inhibiting T or B cell proliferation during an immune
response [9,10]. Rapamycin for instance acts by suppressing T-cell
activation, mainly by inhibiting proliferation induced by growth-
promoting lymphokines [11]. Rituximab binds CD20 receptor pri-
marily found on the surface of B-cells, and stimulates B-cell
apoptosis [12]. In spite of irrefutable clinical advantages, these
immunosuppresants possess some inevitable and severe side ef-
fects, such as renal and liver toxicity, infection, malignancy and
other cosmetic effects [13,14]. Thus, there is a significant unmet
requirement for the development of new, efficient and safe



