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Abstract:

A concise total synthesis of dendrodolides A-I4) has been accomplished in10 steps from
commercially available (R)-propylene oxide and 3eodl-ol as starting materials. The key steps
involved in the synthesis are Jacobsen hydrolytietic resolution, epoxide ring opening with 2-

allyl-1, 3-dithiane, Yamaguchi esterification andgrclosing metathesis (RCM). In addition, a

series of ester derivatives were prepared utiliiaghaguchi esterification at the C-3 position of

the dendrodolide core and screened for their effieagainst cancer cell lines.

Keywords:Macrolides, Yamaguchi esterification, RCM approagacobsen hydrolytic kinetic
resolution, Analogues, Cytotoxic activity, SAR sesd

Introduction

Marine microorganisms have been proven to be a siohrce of innumerable secondary
metabolites with novel structures and wide-rangdifiogically properties,particularly, half of
them were from fungal genefauch as Aspergillus, Penicillum, Alternaria, arldddsporium,
are a significant source of new secondary metasolifrom marine-derived fungi’
Dendrodolides are a group of naturally occurringmbdes isolated from Dendrodochium sp., a
fungus associated with the sea cucumber Holotmairlis Selenk&.The gross structures were
established by extensive, IR, mass spectroscopyNvii (1D and 2D) studies. Structurally,
dendrodolides contains three chiral centers (C-8 &nhd C-11) and unusual 11-membered
lactone ring that represent a prominent membeaaibhe ring family of natural products (Figure

1),
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Figure 1.Structures of dendrodolidésM (1-13).

It was further shown that dendrodolide A —D4) exhibited in vitro cytotoxicity against the
tumor cell line SMMC-7721with IC50 value of 19.2/p. °. Taken together, these attributes
led to the considerable interest in the dendroéslids target for the total synthesis. As part of
our continuing efforts for the synthesis of biokaetmacrocyclic natural productrecently, we
have reported the first total synthesis of dendiiddoA.** Thus, synthetically challenging
structures of these macrolides combined with th@fogical profiles have encouraged us to
continue our work for the exploration of new syniheoutes for these dendrodolide series.
Herein, we report efficient total synthesis of dextblides A-D {-4) by utilizing Jacobsen
hydrolytic kinetic resolution, Yamaguchi esterificm and ring-closing metathesis (RCM) as
key steps. In addition, we also prepared a seffiester derivatives by introducing the various
acids and assessed them for their cytotoxic agtiVib the best of our knowledge this is the first

report on the synthesis of dendrodolide analogues.



Results and discussion

As outlined in scheme-1, we envisioned retro syinthiy that all the dendrodolides can be
obtained via RCM reaction (Scheme 1). Thus, diseotion of the C-C double bond revealed
the bis terminal olefins32, 39, 32a, 39a as potential key intermediates. A subsequent
disconnection of olefinic intermediates through “uchi esterification converts it into
common acid fragment6 and alcohol fragment$5, 36, 34 and42. These alcohol fragments
envisaged by regioselective ring opening of epoxide 33) with 2-allyl-1, 3-dithiane 18), the
epoxide 17) could, in turn be accessed from ring openingR)fgropylene oxide20) with vinyl
magnesium bromide through epoxidation followed bgabsen hydrolytic kinetic resolution.
The epoxide 33) could, in turn be accessed frdia, which is subunit of Jacobsen resolution
reaction. On the other hand, common acid fragmé&6j Could be obtained by stepwise
transformations from commercially available 3-bufenl (23) through epoxidation and
Jacobsen resolution reactions. Thus, our prestdtdgnthesis will be highlighted by utilization
of Jacobsen hydrolytic kinetic resolution whichedits the construction of the stereocentres at
C-3, C-9, C-11 and Grubb’s ring closing metathefsis the formation of 12-membered
lactone ring. Furthermore, the simplicity of the@ursors of this route makes it attractive for

the library synthesis of the dendrodolides for bi@ogical screening.
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Scheme 1: Retrosynthetic analysis of dendrodolide® (1-4).

Synthesis of common acid fragment (16):

Our synthesis commenced with the pipar of acid fragmeni6 as a common key
intermediate, as iilustrated in scheme-2. The teadiailable starting material 3-buten-1-8BJ
initially protected as PMB ether using PMBBr, Naktlea catalytic amount of TBAI in DMF to
afford 242 in 96% vyield. The compoun@4 was subjected to m-CPBA epoxidation to give
racemic epoxide5 *3, which was further subjected to Jacobsen’s hytimkinetic resolution

using the (S, S)-catalyst to give optically purexdge (S)22* in 44% vyield (determined by



chiral HPLC). The regioselective ring opening ofoeide™ 22 with trimethylsulfonium
methylide (Mg@S'l") and n-BulLi in THF afforded the allylic alcoh21l in 92% yield. Subsequent
protection of alcohol functionality i21 with TBSCI and imidazole in DCM to affor#6° in
96% vyield. Finally, deprotection of PMB group withDQ"™ followed by oxidation with

TEMPO/BAIB in CHCl»:H,0 (1:1) afforded acid6'"*%in 92% vyield.

Scheme 2. Reagents and conditions: (a) PMBBr, NaH, TBAI cBtMF, 0 °C to rt, 12 h, 96%;
(b) m-CPBA, CHCly, 0 °C to rt, 12 h, 89%; (c)3(I-(salen)-Cd'- OAc (0.5 mol%), HO (0.55
equiv.), 0 °C to rt, 18 h, 44% for 22; (d) M&I", n-BuLi, THF,—20 °C, 4 h, 92%; (e) TBSCI,
imidazole, DCM, 6C to rt, 96%; (f) DDQ, ChkCl, : P' 7 buffer (9 : 1), 0 °C to rt, 1 h, 92%: (g)
TEMPO, BAIB, CHCI;, : H,0O (1:1), 0 °C to rt, 2 h, 92%.

Synthesis of alcohol fragment:

We next targeted for synthesis of alcohol fragnténas illustrated in scheme-3. The synthesis

was intiated with (R)-propylene oxid® as a chiral synthon, which was readily preparedfr
racemic-propylene oxide through Jacobsen hydrokitietic resolutio® (HKR) using (R, R)-
(salen)-Colll OAc. Thus, treatment of (R)-propylemade @0) with vinyl magnesium bromide
in the presence of Cul afforded homoallylic alcam®9% vyield®, in which the secondary
hydroxyl group was protected as its TBS ethasing TBSCI, imidazole, in DCM to givi9 in
98% vyield. Epoxidation ofl9 with m-CPBA afforded a mixture of two diastereomé@8

(anti:syn/3:1), which was then subjected to Jaaobskydrolytic kinetic resolution (HKR)



method with (S, S)-(salen)-Colll . OAc complex (Gr®l %) and water (0.55 equiv) in THF
(0.55 equiv) to afford the diastereomerically pwgoxide 17 *° in 45% yield (>94% ee)
(determined by chiral HPLC) and di@¥a in 47% yield. Ring opening of epoxidg with 2-
allyl-1,3-dithiane 18) ?* yielded compound29*? in 87% yield. Subsequent methylation of
alcohol 29 using Mel/NaH?* afforded30 in 98% yield. Finally, removal of TBS group with

TBAF furnished the required alcoht$?® in 96% yield.
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Scheme 3. Reagents and conditions: (a) (i) vinyl magneshnomide, Cul, THF, -78°C to -20
°C, 12 h, 89%; (ii) TBDMSCI, imidazole, GBI, 0 °C to rt, 4 h, 98%; (bkp-CPBA, CHCI,, 0
°Ctort, 12 h, 92%, (c)],3-(salen)-Cd" OAc (0.5 mol %), HO (0.55 equiv.), THF, 0°C to rt,
18 h, 45% forl7, 47% for17a; (d) 18, n-BuLi, dry THF,—78 °C to —20 °C, 2 h, 87%; (e) NaH,
Mel, THF, 0 °C to rt, 5 h, 98%; (f) TBAF, THF,O to rt, 4 h, 96%.

Synthesis of dendrodolide A (1):

With the two fragmentd5 and 16 in our hand, we next targeted for the connectibthese

fragments (Scheme 4) and subjected the Yamaguderifesition 4 protocol (2, 4, 6-
trichlorobenzoyl chloride, BN, THF, DMAP, Toluene). The highly efficient reamt provided
the key intermediaté4 in good yields. We then planned for ring-closimgtathesis (RCM)
reaction of31 with the Grubbs second generation catalyst (&8, mol %) to access the
macrolide core. However, the reaction did not pesged® and the starting material was

completely recovered. At this stage, we investigdle alternative strategy, viz., deprotection of



TBS group and 1, 3 dithiane then followed by theMR@action to achieve the target compound
1. Thus, deprotection of TBS group using TBAF g4 with 96% yield. Finally, removal of
1, 3-dithiane groufd in 14 with CaCQ, I, in THF:H,O (4:1) gave32 with 92% yield.
Subsequent RCM reaction using G-ll (25 mol %) iry @CM (deoxygenated) at reflux
temperature yielded dendrodolide B in 78% yield and with good E-selectivity (>95%)ll A
the intermediate compounds including the dendrdéol (1) were fully characterized b{H
NMR, C NMR, and Mass spectral data. The spectral andytaad data of synthetic

dendrodolide AZ) were in agreement with the reported natural desolide datd.

Dendrodolide A (1)

Scheme 4. Reagents and conditions: (8, 2,4,6-trichlorobenzoylchloride, #4, THF, 0 °C to
rt, 2 h, thenl5, DMAP, toluene, 0 °C, 2 h, 98%; (b) G-Il (25 mole&QH.Cl,, reflux, 20 h, (c)
TBAF, THF, OC to rt, 4 h, 96%); (d) CaGQl,, THF:H,0 (4:1), 0°C, 20 min, 92%. (e) G-Il (25
mol%), CHCl,, reflux, 12 h, 78%.

Synthesis of dendrodolide B (2):

The structure of dendrodolid® (2) is very similar to the dendrodolidke (1), except for
the variation of stereo center at C-9. Thus, o@ategy for the synthesis dendrodolideB Was

initiated from diol17a, which is the subunit of Jacobsen hydrolytic kimeesolution (HKR)



reaction’® of 28 as depicted in scheme 3. The treatment of Hialwith tosylimidazole/NaH in
THF at 0 °C provided required epoxid83) ?® in 89% yield. The epoxid&3 was further
subjected to sequential reactions (opening of e®@d3 with 2-allyl-1, 3-dithiane 18),
methylation and TBS ndeprotectiod)?* as shown in scheme-3, vi9a, 30a. Finally, the
required alcohoB4 was obtained by deprotection of TBS group3da using TBAF in THF
afforded 34 in 89% vyield. Having both alcoh@4 and acid16 in hand, construction of the
macrocyclic framework was achieved similar to ashin scheme 6, vidla, 14a, 32a (which
is similar showed in scheme-4). The spectral aradyéinal data of synthetic dendrodolie(2)

were in agreement with the reported natural deralitel daté’
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Scheme 5. Reagents and conditions: (a) tosylimidazole, NakC to rt, 1 h, 89%.
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Dendrodolide B (2)
Scheme 6. Reagents and conditions: Reagents and conditio®: 16, 2,4,6-
trichlorobenzoylchloride, BN, THF, O °C to rt, 2 h, theB4, DMAP, toluene, 0 °C, 2 h, 95%;
(b) G-l (25 mol%), CHClI,, reflux, 20 h, (c) TBAF, THF, T to rt, 4 h, 88%; (d) CaGQl>,
THF:H,O (4:1), 0°C, 20 min, 89%. (e) G-Il (25 mol%), GBI, reflux, 12 h, 74%.

Synthesis of dendrodolide C (3):



The dendrodolid@ (3) is also similar to the dendrodolide (1), with the
variation at C-9. Dendrodolid& (1) having methoxy group at C-9, whereas dendroddlid8)
has —OH group at C-9. Thus, our strategy for th&hssis of dendrodolide G)(was started
from 29, in which hydroxyl group was protected with MOMGh dry DCM to give its
corresponding MOM ethe85%° in 86% yield. Finally deprotectioff of TBS group in35 with
TBAF gave alchoB6 in 94% yield (Scheme-7). Having both the alcoB®land the acid6 in
hand, construction of the macrocyclic framework veadieved as shown in Scheme 8. The
esterification reaction d86 with acid16 was carried out under Yamaguchi conditf8ng, 4, 6-
trichlorobenzoyl chloride, Et3N, THF, DMAP, tolugne furnish the RCM precurs@7 in 96%
yield. The TBS group in compourd¥ was deproteced using TBAF in THF to obtaéin 97%
yield, further removal of 1,3 dithiane gro@pby using CaCO3, 12, THF:H20 (4:1) obtain2®
in 92% yield. The bis olefiB9 was then subjected to the RCM reaction using @3Ir0l%). in
dry DCM (deoxygenated), at reflux temperature yedldnacrolidetO in 68% yield with good E-

selectivity (>95%). Finally, removal of MOMin 40 furnished the dendrodolide @)(Scheme-

8).
MOM
Sy  onl ) TBS.
T SS — PSS
N N
29 35

Scheme 7. Reagents and conditions: (a) MOMCI, DIPEA, dryMdQ0 °C- rt, 12 h, 86%; (b)
TBAF, THF, OC to rt, 4 h, 94%.
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Dendrodolide C (3)

10



Scheme 8. Reagents and conditions: (9, 2,4,6-trichlorobenzoylchloride, #{, THF, 0 °C to
rt, 2 h, therB6, DMAP, toluene, 0 °C, 2 h, 96%; (b) TBAF, THFMo rt, 4 h, 97%; (c) CaCQ
l,, THF:HO (4:1), 0°C, 20 min, 92%; (d) G-I (25 mol%), GBI, reflux, 20 h, 68%; (e) SMe
BFELO, 0 °C, 1 h, 79%.
Synthesis of dendrodolide D (4):

The synthesis of dendiim#go D (4) was achived from29a, using similar

reactions as mentioned in synthesis of dendroddlid), the synthetic route is shown in
schemes 9 and 10. All the intermediate compounclsding the dendrodolide DI were fully
characterized bjH NMR, **C NMR, and Mass spectral data. The spectral anlytivad data of

synthetic dendrodolide DiJ were in agreement with the reported natural desholide datd.

MOM
TBS. TBS\
J\J\EIA )\/'\ZIA o (a2]
29a

41

Scheme 9. Reagents and conditions: (a) MOMCI, DIPEA, dryNdQ0 °C- rt, 12 h, 86%; (b)
TBAF, THF, 0°C to rt, 4 h, 94%.

43 44

Dendrodolide D (4)
Scheme 10. Reagents and conditions: . Reagents and conslitiofa)16, 2,4,6-
trichlorobenzoylchloride, BN, THF, O °C to rt, 2 h, theA2, DMAP, toluene, 0 °C, 2 h, 90%;
(b) TBAF, THF, OC to rt, 4 h, 87%); (c) CaCQlI,, THF:H,0 (4:1), 0°C, 20 min, 82%; (d) G-Il
(25 mol%), CHCI,, reflux, 20 h, 68%; (e) SMeBREt0O, 0 °C, 1 h, 72%.

Synthesis of Debdrodolide A-D analogues

Further, in order to improve the activity of Dendotides A-D, we planned for the synthesis of

derivatives and for an investigation of their stane activity relationships (SARSs). It is well

11



known that introduction of aromatic /aliphatic faieoality into organic molecules can often
dramatically change their physical and chemicalpprties:® In addition; extension and
branching of the hydrocarbon chain may affect th@activity. Thus, we synthesized a series of
ester derivatives utilizing Yamaguchi esterificafib(2, 4, 6-trichlorobenzoyl chloride, 48,

THF, DMAP, Toluene) at the C-3 position of the dextiblide core (Scheme-10).

ié 57

= Me (dendrodolide-A (1)
—Me (dendrodolide-B (2)
~+uMOM Compound (40)
—=MOM Compound (46)

Scheme 11. Reagents and conditions: (a) 2,4,6-trichloroberadgtide, EtN, THF, 0 °C-rt 2 h,
then acid, DMAP, toluene, 0 °C-rt, 2-4 h, 98%.

12
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Biological activity:
Cytotoxicity evaluation against different cancer cell lines

The ability of Dendrodolide A-D (1-40 and their@stlerivatives in inhibiting cancer cell growth
were examined against cancer cell lines [prostateer cell line (DU-145), Liver carcinoma cell
line (HePG2), cervical cancer (HeLa) and Breasteagell line (MCF7)] by SRB assay using
DMSO and Doxorubicin as negative and positive aistrespectively: Compounds showing
showing more than 30% growth inhibition at standaydcentration of 10uM were considered as
active and those comppounds were further testexsdertain their 165 values against the cell
lines DU145, Hela, HepG2, MCFTable-1 summarizes their I§g values against panel of
human cancer cell lines. Of all compounds analygdéd, and 46¢ displayed more cytotoxic
effect against DU145 with an IC50 value of 7.7+t0MLand 7.1+0.4 uM, respectively. The effect
of these compounds on DU145 was further testedudyghe mode of action. These selected

compounds were found to be more cytotoxic againsi4® cell line, the change in morphology

13



induced by these compounds was also observed. Eyxoosure of the cells to the compounds,
the inherent morphology of cells was changed aact#ils eventually detached from the surface
(Fig 2). To study the long term effect of the selectethpounds on the anchorage-independent
proliferative capacity of the DU145, colony forntatiassay (soft agar assay) mimicking the in
vivo environment was performetf. From the results of the colony formation assayvéts
indicated that the selected compounds have anifahjleffect on proliferating cancer cellésb
inhibited proliferation of cells and initiated deesse in the size of individual colonies at 15uM
concentration while46¢c showed similar effect at 15uM concentration and hagher
concentrations there was significant decreasedrsitte of the colonyHg 3). A dose dependent
inhibition of colony formation ability suggests thhese selected compounds affect anchorage
independent growth of DU145 cells. As the compoucassed inhibition of proliferation of
cells, it was further tested whether the compowaisse any cell death. In order to do so, cell
cycle analysis was performed using a FACS flow mytry. The cells were seeded and treated
as above and incubated for 48hrs, upon completfomaubation, FACS for the cells was
conducted The resultant histograms from the FAC8yais for the respective compounds show
that with increasing concentration of compound, gepulation accumulates in the subG1 phase
while there is negligible cell population in the fBphase. As is shown in the tablei@b and
46¢ show a similar effect at higher concentration20fitM respectively Kig 4). The results
showing increased growth arrest in sub G1 indiceé#isdeath upon exposure to compound in a
concentration dependent manr&Table 2). It has been reported in literature that caspase-
plays a major role in causing apoptosis and evégtlbdeath thus taking into consideration the
result obtained in the FACS analysis, the activatibcaspase-3 was analys&dCaspase-3 is an

effective caspase whose activity is influenced agpase-Y, thus it was of interest to analyse

14



the activity of caspase-9. Therefore to determireether the observed cell death is due to
activation of caspases, we have measured activatforkey caspases by these selected
compounds. This was done using fluorogenic sulesthatDEVD-AMC and Ac-DEVD-AFC
for caspase -3 and caspase-9, respectively. Thiétgdgave confirmed the activation of both
caspase-3 and caspase-9 in DU145 cells treated théhselected compounds for 48 h
continuously. The activation of procaspase-3 isistimjuishing feature of apoptotic cells. A
dose-dependent increase in the activity of caspaseobserved with different concentrations of
the selected compounds as compared to those DWEIKSAhich were treated with DMS@iQ.

5a and 5b). Activation of caspase-9 is mitochondrial depertd@hich in turn activates caspase-
3 executing apoptotic cell death in candeig( 5c and 5d). Doxorubicin was used as positive
control for measurement of caspase activation.

Conclusions

In conclusion, we have accomplished the total sgithof four dendrodolide A-D1{4) in 10
steps, featuring the Jacobsen catalyst hydrolytiiwetic resolution (HKR), Yamaguchi
esterification and ring-closing metathesis reaci(RCM) as key reactions and synthesized their
novel analogues. Evaluation for their anticancéreyg toward cultured HepG2, DU145, HELA,
and MCF7 were carried out. From the series of camgs synthesized in the present study,
compounds 46b and 46¢ affecting prostate candleprodiferation by direct targeting cell cycle
progression. This from all above experiments ievient that these two compounds showed
more promising anti cancer potential than the othébstitutions. We hypothesize that the
compoundgibb and46¢c may target many pro-survival pathways in cancés shows aptness to
consider this scaffold as basis to develop novitancer agent.

Cell Based Assays

15



Cytotoxicity evaluation against different cancer cell lines

Cellular viability in presence of the compound weasted by performing a Sulforhodamine B
Assay (SRB). Briefly, the cell line of interest was seededlat bottom 96- well plate (5000
cells/well) in a medium containing 10% FBS followby incubating the plate for 20 h in an
incubator continuously supplied with 5 % CO2, alilogvcells to adhere to the surface of the
wells. After 20 hrs the cells were treated with doenpound at desired concentration. Working
dilutions of 500 uM concentration of the compoumase prepared, of which 2uL aliquot was
added to the each well, thereby making the finakeatration of compound 0 to 100 uM.DMSO
and Doxorubicin (as standard control anti cancergdmwere taken as vehicle and positive
controls, respectively. Further, the plates wepelliated for another 48 h in the incubator. After
48 h of treatment cells were fixed using 10% TCA Ioh at 4°C. The plates were rinsed
carefully with MQ water removing TCA and air driethen 0.057% SRB solution was added to
plates and incubated for 30 mins before washingtwove unbound SRB using 1% acetic acid
and the plates were then air dried. 100pL of 10mi$ Base was added to each well to
solubilise the SRB. The absorbance was measured) Ugcan Multimode Reader at 510nm.
The measure of absorbance is directly proportibmalell growth and is thus used to calculate
the IC50 values. In the present study, differepesyof cancer cell lines i.e., breast cancer (MCF-
7), prostate cancer (DU145), Hepatocellular cartiadHepG2) and cervical cancer (HelLa) cell
lines were tested for the cytotoxic effect of tlmenpounds. Based on the IC50 values obtained,
the selected compounds were further assayed totaiscies effect on prostate cancer cell Line
(DU145).

Change in Mor phology

16



As the compounds 46b and 46¢ were found to be axitoto DU145 cells showing promising
IC50 values, its effect on the morphology of celtss further ascertained. Cells were seeded in
24 well plate and incubated for 20 h. Then thesce#re treated with increasing concentrations
of selected two compounds. After 48 h of incubatithe experiment was terminated and the
cells were observed under the microscope and images captured using Olympus Xi71
microscope.

Colony formation assay
The long term effect of selected compounds on tigh@rage-independent growth of DU145

cells was analyzed by soft agar assays as repprésibusly with minor modification¥. In the
soft agar assay, base agar was prepared by mixgofl agarose (Bacto Agar: Becton,
Dickinson, Sparks, MD) with 2 x DMEM with 20% FB®&d2X antibiotics in 6-well plates in
order to achieve final concentration of 0.5% ofragalX growth medium with 10% serum
concentration. After the solidification of the baagar, 2.5 x 104cells were mixed with
cultivation medium containing compound at varyimgeentrations and agar solution to obtain a
final concentration of 0.35% agar. This was spreadop of the base agar previously solidified.
The plate was incubated for 10 days with periodglacement of medium and compounds for
every 3 days. Over period of time plates were nooed regularly for appearance of colonies.
After 10 days of incubation the plates were staimngtth 0.005% crystal violet solution until
colonies turned purple in colour. The excess staia removed and washed off using MQ water
and the colonies were photographed using a OlyrXpdfs microscope

Deter mination of caspase activity
Caspase-3 and -9 activities were measured byrigetite DU145 cells with selected compounds

using specific fluorogenic substrates Ac-DEVD-AMS$lfstrate for caspase-3) and Ac-LEHD-

AFC (substrate for caspase-9). DMSO and Doxorubregme taken as negative and positive
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controls, respectively. After 48 h of treatmenthwgielected compounds, harvested cells were
lysed directly in caspase lysis buffer (50 mM HEPB®M CHAPS, 5 mM DTT, pH 7.5). The
lysates were incubated with the respective sulest(ac-DEVD-AFC/Ac-LEHD-AMC) in
20mM HEPES (pH 7.5), 0.1% CHAPS, 2mM EDTA and 5 rANIT at 37 °C for 2 h. The
release of AFC and AMC was analyzed by a fluorimatging an excitation/emission
wavelength of 400/505 nm (for AFC) and 380/460 ion AMC) which is directly proportional

to caspase-9 and -3 activity, respectively. Theenlesd fluorescence values were normalized
with total protein concentration estimated by Boadfmethod

Cell Cycleanalysis
DU145 Cells (1X18cells per well) were seeded in six-well dishes imedbated for 20 hrs and

treated without (Control) or with selected compauiad desired concentrations for 48 hr. The
cells of each well were then harvested and fixeth i mL 70% ice-cold ethanol at -ZD
overnight. After fixation, the cells were washed RBS and stained with 500 puL propidium
iodide (PI) solution (50pug/mL in PBS) containingdl@g/mL RNase. The cells were incubated
at room temperature for 1 hr in the dark. The testlPI uptake was analyzed by fluorescence
activated cell sorting (FACS Calibur System; BD Bszience, Erembodegem, Belgium) in a
FL-2 fluorescence detector (10000 events were decbfor each condition). Flow cytometry

data was analyzed using FCS express 4 softwar&lWe Software, Los Angeles, CA).
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Table 1: Table shows the I§g values of the selected compounds against the caalidines.

DuU145 MCF7 Hela HepG2
compound | e | SO e | olo | icw | S0 | e | ST
1b 33.7 0.1 28.0 0.1 27.3 4.6 32.8 1.3
2a 34.2 1.0 43.3 3.3 94.5 35 78.9 51
40a 11.5 1.1 15.4 25 17.4 1.8 41.0 1.0
40c 29.4 1.9 23.1 2.0 46.2 1.9 49.8 1.6
46b 7.7 0.1 9.2 0.6 13.5 1.4 5.8 04
46¢c 7.1 0.4 4.5 0.6 18.0 0.1 27.5 0.3
46d 22.6 3.9 29.7 2.1 63.8 2.0 35.6 1.1
46e 225 0.8 40.9 0.4 44.8 4.0 58.9 0.6
46f 16.6 0.9 36.7 0.2 37.8 0.9 38.3 1.1
DOXO 5.6 0.2 4.0 04 57 0.1 57 0.1

Table 2: Selected compounds induced subG1 phase cell apdst in DU145 cells. Cells were
treated with varying concentrations of selectednpounds (0-20 uM) for 48 h and cell cycle
progression was examined by flow cytometry. Talllews the percentage cell fractions in
subGl, GO0/G1, S and G2/M phases of treated DU14S ce

SubGl | GOIGL| S | G2M
DMSO 269 | 3574| 126 6.16
5UM 19.10 | 3262| 276 414
© 10uM | 2585 | 30.99| 166 3.29
15uM | 2430 | 2607 251 251
20uM | 3229 | 3245 211 3.5
DMSO 269 | 3574| 126 6.16
. 5uM 23.62 | 33.08| 2.26] 366
) 10uM | 26.16 | 2240 162 323
15uM | 3469 | 2359 160 282
20uM | 3934 | 1582 132 202
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Figure 2: DU145 cell were treated with selected compoundndicated concentration and
DMSO. Upon exposure of these compounds to DU14% dbe extent of change in cell
morphology is observed with increasing concentratio

Figure 3: Long term effect of selected compound on the remdf colony-forming DU145
cells. DU145 cells were treated with desired cotregion of selectedompounds(0— 2@M)
and allowed to grow for 10 days to form coloniespResentative images of the colony-forming
assay are shown here. Number of colonies and #eér formed by DU145 in soft agar is
decreased on exposure to these selected compounds.
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Figure 4: Cell cycle analysis of DU145 cells treated withlegted compounds. Cells were
treated with compounds and DMSO and the DNA conteag measured by propidium iodide
staining to determine the distribution of cellsviarious phases of cell cycle. The percentage of

cells increased in subG1 phase up on exposureseshlecteccompounds suggesting its role in
GO/G1 arrest.
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Figure 5: Effect of selected compounds on activation of caspanducing apoptosis in DU145
cells. Treatment of DU145 cells with different centration of selectedompounds for 48 h

induced activation of caspases-3 (a & b) and caspagx & d) significantly in concentration
dependent manner. Doxorubicin was used as comtr@idtivation of both caspases.
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