L e

Bioorganic & Medicinal
Chemistry Letters

Accepted Manuscript

The Tetrahedron Journal for Research at the Interface
of Chemistry and Biology

Antimitotic activity of structurally simplified biaryl analogs of the anticancer
agents colchicine and combretastatin A4

James McNulty, Sean van den Berg, Dennis Ma, Daniel Tarade, Seema Joshi,
Julia Church, Siyaram Pandey

PIL: S0960-894X(14)01161-5

DOL: http://dx.doi.org/10.1016/j.bmcl.2014.10.090

Reference: BMCL 22145 s .. P
To appear in: Bioorganic & Medicinal Chemistry Letters

Received Date: 12 September 2014

Revised Date: 24 October 2014

Accepted Date: 28 October 2014

Please cite this article as: McNulty, J., Berg, S.v.d., Ma, D., Tarade, D., Joshi, S., Church, J., Pandey, S., Antimitotic
activity of structurally simplified biaryl analogs of the anticancer agents colchicine and combretastatin A4,
Bioorganic & Medicinal Chemistry Letters (2014), doi: http://dx.doi.org/10.1016/j.bmcl.2014.10.090

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.bmcl.2014.10.090
http://dx.doi.org/http://dx.doi.org/10.1016/j.bmcl.2014.10.090

Antimitotic activity of structurally simplified biaryl analogs of
the anticancer agents colchicine and combretastatin A4

James McNulty,*"

: b : b
Sean van den Berg,” Dennis Ma,” Daniel Tarade,

Seema Joshi,” Julia

Church,” Siyaram Pandey,”

 Department of Chemistry and Chemical Biology, McMaster University, 1280 Main Street West, Hamilton, Ont., L8S 4M1, Canada
® Department of Biochemistry, University of Windsor, Windsor, Ont., Canada

This is where the receipt/accepted dates will go; Received Month XX, 2000; Accepted Month XX, 2000 [BMCL RECEIPT]

Abstract — Two substituted biaryl analogues of colchicine and combretastatin A4, readily available through a one-step, protecting group
free Suzuki-Miyaura reaction were discovered to exhibit anticancer activity while simultaneously being of low cytotoxicity to
noncancerous cell lines. The compounds were shown to initiate apoptosis selectively via a mechanism involving inhibition of tubulin

polymerization.

© 2014 Elsevier Science Ltd. All rights reserved.

Since their isolation from the African bush willow
Combretum caffrum by Pettit and co-workers in 1982,
the combretastatin phenolic-stilbenes have  attracted
considerable attention 1n view of the potent anticancer
activity demonstrated.” Colchicine 1, as well as the
combretastatin 2-4 (see Figure 1) antimitotics share
obvious structural similarities: and ~ have been
collectively referred to as colchicinoids.” Their potent
antimitotic activity is attributed to microtubule-
destabilization through “inhibition of tubulin
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Figure 1. Structures of colchicinoid antimitotics 1-4, paclitaxel 5 and a
selection of synthetic stilbenoid modifications 6 to10 .

polymerization, acting at a site distinct from the vinca-
alkaloid tubulin destabilizing agents (vinblastine,
vincristine etc). Disruption of the microtubule assembly
process results in the induction of apoptosis in actively
dividing cells. The combretastatins are distinct in their
mode of activity from other tubulin-active agents, such
as paclitaxel (taxol) S, that act directly on assembled
microtubules enhancing tubulin polymerization. Both
classes of tubulin-interactive compounds ultimately
interfere with the normal cellular vascalature™® resulting
in apoptosis induction. The combretastatins are also
highly distinctive by comparison with paclitaxel and
other taxoids in view of their relative structural
simplicity.

The synthesis and biological evaluation of many
structural analogues of the combretastatins has been
carried out over the last two decades.” As select
examples, Pettit and co-workers reported the synthesis
of phenstatin 6, its phosphate derivative and analogs
some of which exhlblted nanomolar potencies to human
tumor cell lines.*® Chen and co-workers synthesized a
series of analogs containing a cyclopropylamide bridge
7 that showed rmcromolar activity to select human
cancer cell lines.™ Gurjar and co-workers synthesized a
series of analogs with hydroxycyclopentenone or
hydroxycyclopentenone oxime bridges based on 8,
examples of which exhibited nanomolar activity
towards human cell cancer lines (oral, larynx, ovary,
colon, lung, pancreas) and anti-tubulin activity of 1.75
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