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Introduction: o OCH,

- The use of microtubule-targeted drugs such as taxol is essential in chemotherapeutic treatment of multiple cancer types. 1] OCH, @

- We have previously investigated the antiproliferative activity of the 1,4-diarylazetidin-2-one (B-lactam) scaffold in MCF-7 breast cancer @ /// OH
cell lines [2-3]

- The synthesis of a series of 3-vinyl-B-lactams with potent antiproliferative activity against MCF-7 breast cancer cells has recently been | OCH, > SN
reported 1] @ O OCH,

- In this study, we report the synthesis and biological properties of a series of novel 3-isopropenyl-B-lactams (2-azetidinones) which are OCH @
structurally related to Combretastatin CA-4. = OCH

- The 3-isopropenyl-B-lactams in this series contain a 3,4,5-trimethoxyphenyl ring A (required for CA-4), along with different ring B OCH;, H,CO 2

substituents. CA-4

Compund 4
- 3-lsopropenyl-2-azetidinones could be promising leads for the development of anti-breast cancer drugs that target tubulin

Results:

Chemistry: .
- Synthesis of the 3-isopropenyl-B-lactams was achieved by using appropriate Schiff bases H NMR spectrum of 3-Isopropenyl B-lactam 13: —~—

and 3,3-dimethyl acryloyl chloride by Staudinger reaction (Et;N, DCM, reflux, 5h). 1- Single signal at & 1.85 ppm indicate the three methyl s
- The products were characterised by IR, 'H and 13C NMR spectroscopy. group protons at the C3 position of B-lactam ring. o I =

1 Ry=H, Ry=F 10 Ry=H, Ry=0(CH,)sCH; 2- Two alkenic methylene protons (H;) dominated between !
R, 2 Ry=H, R,=Cl 11 Ry=H, R,=0Ph 6 4.99 and 5.07 ppm and resonated as a mutiplet signal. § o5 o
K©:R ig:gfﬁgws 115511:: szgg:fh 3- Multiple signal between & 3.66 - 3.69 ppm and doublet ”‘ i
Nl 01CH3 . )\/‘i 5 Ri=H, Ry=N(CHy), 14 naphthalene-1-y! signal at 6 4.74 ppm indicate the presence of hydrogen at J
\Q: el gg;ﬂ: Ei;gHs 12’;:5'&2',6;;9;26‘(’;'H3 position 3 and 4 of the B-lactam ring respectively, with J D S B
OCH, 8 Ry=H, R,=OCH, 17 R4=H, R,=NO, value of 2.44 Hz indicating the formation of trans isomer . T
OCH; 9 Ry=H, R=0CH,CH; 18 R{=NH,, R,=OCH,

Antiproliferative Activities: Compound no. (ICy, (LM) o . Control CA-40.05 uM Paclitaxel
- All B-lactam compounds were screened for their antiproliferative 3 0.033 Tubulin disrupting effect by |

activity in MCF-7 human breast cancer (the table shows values confocal microscopy:

for compounds with IC., less than 200 nM) 3 0.081 - Treatment with tubulin
- The majority of the target compounds displayed moderate to 13 0.131 polymerizer Paclitaxel caused a

potent antiproliferative activity marked increase in polymerized
- 3-Isopropenyl-B-lactam 4 with meta-hydroxy substitution in ring 4 0.010 tubulin.

B showed potent antiproliferative activity with IC., of 10 nM CA-4 0.003 - Cells treated with B-lactam 4

showed disruption of the

« e . microtubule network and
Low cytotoxicity in human non-cancer cells:

. Em MCF-7 inhibition of the polymerization
- 3-lsopropenyl-B-lactam 4 demonstrated low cytotoxicity 100- £ HEK-293 . :
, .. , of tubulin in a concentration-
in the non-tumourigenic cell line HEK-293 (normal human
L dependent manner
embryonic kidney) 0.
- Cell viability of HEK-293T cells was significantly higher
than MCF-7 cells at 10, 1 and 0.1 uM concentrations of -
lactam 4. At concentration of 0.1 uM MCF-7 was inhibited
by 80%, four times more than inhibition of HEK-293T cells, _
o . . Concentration (M)
thus providing a window of selectivity for compound 4. . o . o
In vitro Inhibition of tubulin polymerization: ., s con
. L - meta-hydroxy substituted B-lactam 4 showed ‘ :ﬂgtﬂi
Induction of mitotic arrest of the cell cycle: significant inhibition of tubulin polymerization 0.25- v 18 (10 uh) -
- 3-Isopropenyl-B-lactam 4 was found to arrest the cell cycle at G2/M phase compared to untreated compared to B-lactams 8 and 18, (S. Nathwani). 0.20- _,..--"'"'
cells at 24 h. o
i . . . . . OCH, OCH,4 OCH,4 Q 0454 o*
- Atime dependent increase in the percentage of cells in the sub-G1 phase was observed which is o o
indicative of apoptosis. A, on A, NH 010 o
% cells in ase % cells in su - ase % cells in G,- ase -.. F“F
- % cells in G,/M ph - % cell b Go-G4 ph . % cells in Gy-G, ph o oo, o D\/OCHs . ocH, - o - “ﬂ'ﬁm-ﬂ'
§ E= Vehicle .E E= vehicle @ B vehicle ..' .::1#
s ¥ S 5 207 @3 aconh - § | [ o & G 4 (50 k) OCHj OCHs OCHj O YT i iAAAAAAAAAAAAAAAAAAMAAAALAARELLL
= ©3 45000 Q@ 3 4 (500 nM) G o] B = ] £ 4 (500 nM) H;CO H;CO H3CO 0.00 adid : :
& 807 Q9 157 - " 0 5 10 15 20 25 30
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2 ?u_: 0 ﬁﬁﬁ ﬂ@% -:-: Ee oL EAE B .
e I Molecular Modelling in the colchicine—
" " binding site:

- The meta-hydroxy substituent on the 4-aryl B
ring B-lactam is co-located with the colchicine
carbonyl group to form the required HB acceptor
(HBA) interaction with Lys 3352.

- The 3,4,5-trimethoxyphenyl groups are able to
make favourable van der Waals contacts with Val

Induction of cellular apoptosis:

3-Isopropenyl-B-lactam 4 induced cell apoptosis (both early and late) in MCF-7 cells at 48 h in a
concentration dependent manner as compared to untreated cells, which indicated that apoptosis is
a mechanism of cell death for B-lactam 4.
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