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Abstract: A series of 2-(1-cyclopenten-1-yl)-2-[2-(dimethylamino)ethyl]-5-(E)-benzylidene
cyclopentanone hydrochlorides 5, were synthesized and demonstrated cytotoxic activity toward
human cancer cell lines. A possible mechanism of § at the molecular level is suggested.

In previous reportsl’2 on arylidene and alkylidene cyclopentanone Mannich bases, we
described the role of the aminomethyl moiety, i.e. Mannich base portion, in cytotoxic activity.
We reasoned that substances such as 1a possessed cytotoxic action because of an ability to form
as exocyclic methylene by a 1,2- elimination of the amine. The CH,=C—C=0 unit generated
from la could serve as an alkylating agent by a 1,4-Michael addition from a biological
nucleophile. This proposal is not inconsistent with other observations.> Structure 1b,* and
Mannich base homologs such as 2,5 did not possess cytotoxic activity possibly due to the
inability to act as progenitors of o-methylene cyclopentanones. On the other hand, 1a, 1b, and

2 had antiinflammatory properties.**
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In order to a) test our hypothesis that the Mannich base moiety is necessary for cytotoxic
activity in these cyclopentanones, and b) obtain antiinflammatory compounds without cytotoxic
properties, we required a structure which could not produce the HyC=C—C=0 unit. An attempt

to prepare the Mannich base homolog 3, from 2-cyclopentylidene cyclopentanone and 2-dimethyl-
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aminoethyl chloride through pathway "a" was unsuccessful. Rather, abstraction of the proton o
to the ethylenic group apparently occurred, resulting in a shift of the double bond and ensuing
substitution to give 4, as described by pathway "b". Reaction circumstances thus provided entry

to 5 which still met our structural requirements but possessed a cyclopenteny! moiety at the C-2

atom.
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Type § compounds were synthesized by Claisen-Schmidt condensation of 4 with various

benzaldehydes under basic conditions (Scheme 1).78
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As expected, some compounds of type 5 had significant antiinflammatory activity.8
Contrary to our expectations, 5a-h also possessed moderate cytotoxic activity in various human
cancer cell lines according to NCI’s in vitro anticancer screening9 (Table 1). The most potent
substances were Se and 5f. With the exception of compound Se, all compounds gave featureless
Mean Graphs which indicated a lack of sub-panel selectivity. (Data not shown,) However, 5e
demonstrated significant selectivity to melanoma cell lines at all three levels, i.e. GI50, TGI and
LC50. The characteristics of the Mean Graphs of compound Se were completely different from
that of any of the other benzylidene cyclopentanone analogs, which showed no subpanel
selectivity to melanoma cell lines. Overall, the absence of cytotoxic properties of 1b, hint to the

special effects of the cyclopentenyl group in 5.
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Table 1. Some physical and cytotoxic data for 2-(1-cyclopenten-1-yl)-2-[2-(dimethylamino)ethyl}-
5-(E)-benzylidene cyclopentanone hydrochlorides (5).

mp® Yield Cytotoxic MG-MID values®
Compd® R ()] (%) Log GI50 Log TCI Log LCS0
Sa H 2124 60 -4.79 -4.49 -4.20
5b 4-OCH,4 204-6 62 -4.75 -4.42 -4.15
5c 2-OCH, 163-5 45 -4.80 -4.43 -4.15
Sd 3-OCH,4 181-3 56 4.81 4.52 423
Se 4-C1 240-2 70 -5.15 -4.72 -4.35
st 3-Br, 4-OCH,4 215-7 37 -5.35 -4.89 445
5g 3,4-(0OCH,0) 220-2 53 -4.83 -4.52 -4.22
5h 2-C1 2224 47 -4.93 -4.56 -422

# Spectroscopic data including 'H NMR, IR and MS were consnstcnt with the assigned structures;
elemental analysis were within + 0.3% of the theoretical values. ® All compounds were
recrystallized from EtOH. © Meangraph-midpoint values (NCI data). Totally, about 60 human
cancer cell lines were used for screening.

Although an o-methylene ketone would not be directly available from 5, we suggest that
alkylation may arise via nucleophilic attack of a biologically important molecule (enzyme 7) at
the double bond of the cyclopentenyl group leading to an irreversibly inactivated enzyme
(Scheme 2). The resulting structure can undergo a second alkylation via a 1,4- Michael addition
thus making 5 a potential bis-alkylating agent.!? On conjecture that both structural types 1a and
§ function as alkylating agents of biological nucleophiles, two different mechanisms are plausible
in explaining their anti-cancer action. Future research on non-Mannich bases having substituents
at the C-2 atom of the cyclopentanone may prove useful in evaluating the mechanism of
cytotoxic action as well as uncovering the significant structural parameters of antiinflammatory

activity.
Scheme 2
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In summary, § represents a new series of cytotoxic compounds. All of the synthesized
compounds showed no subpanel selectivity except compound Se which gave unique selectivity
to melanoma cell lines. Replacement of the 2-cyclopentenyl moiety by a saturated
cyclopentanone and by other alkenyl groups could be beneficial to future structure-activity
relationships. The proposed mechanism for 5§ may also provide a new approach to design

anticancer agents or other irreversible enzyme inhibitors.
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