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Cu () catalyzed alkyne-azide 1,3-dipolar cycloaddition (CuAAC):
Synthesis of 17a-[1-(substituted phenyl)-1,2,3-triazol-4-yl]-19-nor-
testosterone-17B-yl acetates targeting progestational and antipro-
liferative activities.

Abstract
The progestational potency and selectivity of sgtithsteroidal agonists can be enhanced by evgarlar
chemical moieties at b7position of the steroid backbones. Hereby a s&aesand6a-cof novel 174-
[1-(substituted phenyl)-1,2,3-triazol-4-yl]-19-nestosterone-Pfyl acetates were designed and
synthesized using click chemistry approach seagchimogestogenic derivatives with potential
anticancer activity. Compounds,b and6a,c have affected to different extents the three pestioo-
logical parameters considered for evaluation oirtheogestational activity. The compounBigb and
6a,c showed modifications in rat uterus at 35.7-34.8 leiels with privileged endometrial thickening
effect and least change of uterine weight relatveNEA at 52.9 nM level. Up to 40 mg/Kg dose
compound$b and6c were non-toxic. Molecular docking of the ligandsHiR showed in the majority of
cases a conformational fitting into the active gitdferent from that of the reference steroid NEA.
Compound6b revealed about 46.4% growth inhibition of CNS @&an8NB-75 cell line, 56% growth
inhibition of renal cancer A498 cell line and 56.¢¥owth inhibition of prostate cancer PC-3 celklin
which was mediated by cell cycle arrest. Drugapibf the screened compounds showed tolerated

results after being challenged to diverse physieotbal parameters.

1. Introduction angiogenesis, tubulin polymerization and the up
Steroidal derivatives in which ring D is moédi  regulation of apoptotic pathways [1].

with exo-heterocycles exhibit numerous forms of .
As previously reported progesterone receptor

biological activity and are attractive for medicine .
pockets can rearrange to accommodate different

A large number of steroid derivatives containing . . .
agonists [2]. Searching the progestational potency

five- or six-membered Ifexo-heterocycles are . . : .
and selectivity of synthetic steroid agonists were

known to cause the efficient inhibition of d-7

hydroxylase / C17, 20-lyase (P45@4/which can position of the steroid backbones [3].
block androgen synthesis at an early stage, and may

enhanced by bulky chemical moieties atad7

therefore be useful in the treatment of prostatic In drug discovery 1,4-disubstituted-1,2,3-tdkez

: . moieties are attractive connecting units because
carcinoma. Also some steroid compounds are

) they are stable to metabolic degradation and
known to exert hormone receptor-independent y g

antiproliferative activity via the inhibition of capable of hydrogen bonding, which can be

favorable in the binding with biomolecular targets

and can improve the solubility [4] .



Cu (I) catalyzed alkyne-azide 1,3-dipolarthe resulting diazonium salts with sodium azide
cycloaddition (CuAAC) was exploited by many [20]. Methyl azidobenzoateé&a-c were obtained via
authors for the synthesis of 1,4-disubstituted3t,2, esterification of the corresponding azidobenzoic
triazoles of antiproliferative [5-8], antiviral [9] acids2a-c with methanol under reflux in presence
antitubercular[10,11], antifungal [12-15] and of sulfuric acid as catalyst. It was observed that
antibacterial agents [16,17]. o-azidobenzoic acid2a and its methyl ester3a

Our group applied CUAAC reaction for theshowed the lowest yield (83 and 63% respectively)

condensation of the terminal ethynyl group O'relatlve to the other two isomers that may be

norethindrone enanthate and levonorgestrel with §_ttr|buted to the steric hindrance of the vicinal

and 4-substituted phenyl azides to prepare 1’j:rjoieties on the reacting substrates. The targeted

disubstituted-1,2,3-triazole derivatives. In animafjer'valtlves of NEA5a-c and6a-¢ were prepared

experiments the new derivatives disclosed pote#{rlcler click reagtion) conditions through 1,3-

progestational action at nM levels and marke&ycloaddition of-the terminal ethynyl group of

decrease in uterine contraction [18]. NEA, 4 and the respective azideZa-c and 3a-C

catalyzed by Cu (). The reactions were performed

In extension of our previous work we conjugated . .
at room temperature under nitrogen and in presence

17a-ethynyl group of norethindrone acetate (NEA _ . .
ynyl group ( )of ten equivalents of sodium ascorbate in (1:1)

with three positional isomers of azidobenzoic acid .. ,
aqueoust-BuOH milieu. Trial to accelerate the

and their methyl esters to prepare odI-
(substituted phenyl)-1,2,3-triazol-4-yl]-19-nortest

synthesis of compounfic by heating the reaction

mixture up to 60°C was unsuccessful where

sterone-1B-yl acetates as potential candidates of . . ) o
By P unidentified products were obtained. Sensitivity of

progestational and antiproliferative activities the , .
CUAAC reaction to steric hindrance was observed

I d k we di d the relation bet th
Prannied work we disctissed the e allchpetween tﬁrough the decreased yields (45% and 50%) of the

observed biological activity of the prepared isosner
g y prep triazoles 5a and 6a derived fromo-azidobenzoic

andin silico ligand receptor interaction abilities. ) ) .
d P acid,2a and its methyl esteBa relative to the other

2. Results and discussion ligands prepared from ther and p-isomers (55-

0 .
2.1.Chemistry 75%). All of the synthetic compounds were

characterized by IR,'H-NMR, and elemental

Compoundsa-cand6a-c were synthesized by ,4vses13c-NMR for representative compounds

conventional methods outlined ischeme 1 was also carried out and was confirmed by DEPT

Different methods were reported for the SyntheSiéxperiments at 135°. All compounds gave

of organic azides [19]. In our work 2-,3-, and 4-gatictactory analytical and spectroscopic data,

azidobenzoic  acids 2a-c were prepared by which were in full accordance with their depicted

diazotization of the available 2-, 3-, and 4'structures.

aminobenzoic acid%a-c followed by azidation of



2.2. Biological activity reported hydrophilic  interactions  such as
hydrogen bonding with the receptor,
2.2.1. Invivo progestational activit . . .
Prog y particularly in sites close to the C-17 hydidox
function in the 19-nortestostenone series and
Development of X-ray crystal structure of the
) ... C-3 and C-20 in progesterone derivatives [22].
human progesterone receptor—ligand binding
domain (PR-LBD) complexed with progesterone, The effect of hydrogen bonding interaction
norethisterone and other Synthetic agonist an@)rces was more influential either by their allowed

antagonist progestins paved the way for th&umber or position within the ligands.

development of novel clinically useful PR  The effect of structure variations in the prepa
ligands The binding of these ligands to the LBD series on endometrial thickness can be directly
subsequently induces conformational changegorrelated with the number of hydrogen bond
that lead to cascade of biological outcomes [21]nteraction forces of ligands with the receptor.
The preliminaryin vivo progestational activity of Thys5a, b and 6¢ with the strongest endometrial
the synthesized compounds-c and 6a-c was  thickening effect showed 1-2 hydrogen bonding
evaluated using adult female Wistar rats. Induceghteraction forces more than any ook5¢ 6a, b
uterine histopathological changes displayed byng NEA. The added number of hydrogen bonding

Table 1 and Fig. 1 were matched with theyas accompanied by decreased binding energies
reference NEA and the vehicle DMSO as gaG) values.

control.
The prepared compounds-c and6a, cand the

Differences  observed in thickness = Ofreference  NEA showed varied magnitude of
endometrium, myometrium and height ofpronounced endometrial thickening than the control
epithelial cells were correlated essentially withyith maintained stronger effect than myometrial
the hydrogen bonding interaction forces betweefhickening. The reversed picture displayed by
the docked ligands and the progesterone recept®@dmpound 6b was an exception since its
displayed by Table 2. myometrial thickening effect was much more

It is well documented that hydrophobicprominent than the endometrial. Molecular docking

interaction is the main binding force of the stdroi Of 6b in the PR (Table 2 and Fig. 2A&B) revealed
ligands with the PRs. Our docked ligands on Pghe participation of the steroid C-3 and the
showed contribution of 3-5 hydrophobic interactionP€nzoate ester carbonyls in hydrogen bonding with
forces more than NEA that cope with theirAsn719andArg766 respectively. Such orientation,
relatively higher clog P values. Correlation betwee @ssociated with decreaseds score was different
hydrophobic forces variations and the observefiom that displayed by the dockee andp- esters,
morphological modifications on the uterus cannofaand6écwhere their C-3 carbonyls were hydrogen

be perceived. On the other hand Cunha et &ounded to the two amino acidsIin725 and



Arg766 similarly involved by docked NEA (Fig. histopathological parameters considered for
2C). Compoundc showed an additional hydrogen evaluation of the progestational activity. Theaiter
bonding initiated between the ester carbonyl andias disclosed through their ability to modify the
Asn719 The evident differences between hydrogemydrogen bonding interaction of the C-3 carbonyl
bonding attachment sites of the C-3 and estgroup with the receptor amino acids in the active
carbonyls revealed b§a (Fig. 2D) and6c on one site. It was evident too that hydrogen bonding
side and those obb can explain the anomalous interaction of Ag766 in the active site with either
thickening behavior of the latter. C-3 or the polar functions on the phenyl ring is
Sssential for activity. On the other hain725

According to the docking results, the presente

interpretation cannot satisfy the three foldMaY be replaced or coupled witksn719 in the

myometrial thickening effect o6b relative to the binding process io ‘e ligands with at least

acidic 5¢c showing the same ligand receptor conservation or enhancement of activigyative to

interaction pattern. Here, other prevailing paranet the reference;
than their identical binding mode to PR must be Relative uterine weights (RUW) of most of the
thought. Among relevant possibilities is the twoscreened compounds were changed within the
fold cLog P values of the ester groGp-crelative range (1.3 £ 0.12.0 = 0.13) which is insignificantly

to the carboxyl derivatives which correlates withdifferent from that of the reference drug (1.7+
the observed higher pattern of their myometriaD.05). One exception5¢c was found to be
thickening effect relative to those displayed bg th significantly different (3.9 + 0.35) in RUW relagv

acidic onesa-c. to the references.

Furthermore the compounds-c 6b ,c showed Distinct variations of the progestational activity
epithelial cell height values equal to or less thaof the prepared compounds and those cited in Ref.
that of the controlvhile 6a is the one that showed [18] (Fig. 3) are going to be correlated with the
significant higher value than the control anddisparity of type and position of substituents ba t
matching that of NEA. Actually6a is the single phenyl ring.

ligand in the series in which C-3 carbonyl was Meta substitution on phenyl ring by the

bound toGIn725 and Arg766 via two hydrogen electron withdrawing groups GWle and NQ in

bonds like in NEA with no further participation of the intertieséb and 8 (Table 1), showed lower

other bonding interaction. progestational activity in relation to6¢c and 9

In the prepared series the substituted phenydomers substituted in the para positions that was
bridged via the 1,2,3-triazole moiety to the steabi allied with relative higher Hansch electronic
frame, have favorably altered interaction with thesalues of the para analogues [23].
receptor. Substituents irbab and 6a,c have On the other hand, the derivatives with

affected  to  different  extents  the threeionizable carboxylsbb, 5c and 7 did not show a



correlation between the progestational activity andesults against the screened cancer cell lines are
Hansch electronie values. It is worthy to note that listed in Table 3 and the whole results are pravide
separation of the COOH group by gHistinctly in the supplementary data.

ameliorated the activity of relative to5c. Kramer et al studied the effect on the

Under our experimental conditiobg,b and6a,c  proliferation of HCC1500 cells incubated with
showed potent progestational activity (35.7-34.&stradiol and steroidal compounds in absence and in
nM) with privileged endometrial thickening effect presence of growth factors. Norethendrone
and least change of uterine weight relative to NEAogether with six progestins and testosterone
(52.9 nM) . showed to varying degrees antiproliferative effect

2.2.2. Acute toxicity and lethality (LDso) [26]. Another study carried out by Xu et al on the

Acute toxicity of two active compoundsb and effects of progestogens in human breast cances cell

6c with prominent progestational activity Wassuggested that progestins exert different actions o

determined according to Buck et al using albinéastrogen-metaboilizing enzymes depending on the

mice [24]. The animals were grouped (three pe?‘IoeCifiC progestogen and regimen used [27].
group), separately received 5, 10, 15, 30 or 40 Our screened compounds showed varied growth
mg/kg dose and observed over 24 h for signs ahhibitory effects on breast, prostate and other
toxicity and number of deaths. Control animalscancer cell lines. No clear difference in anticance
receiving the vehicle (10% DMSO) were keptactivity can be correlated with the positional
under the same conditions without additiorbbfor isomers of the carboxyl substituent. The attained
6¢. All animals treated with the tested compoundbest results was shown by compoudid which

up to 40 mg /kg dose were alive during the 24 h afevealed 46.4% inhibition of SNB-75 cell line of
observation and did not show visible signs of acut€NS cancer and about 56 % inhibition of both
toxicity. Therefore these compounds wereA498 cell line of renal cancer and PC-3 cell lirie o

considered to be non-toxic. prostate cancer.

2.2.3. Invitro anticancer activity The effects of compoundb on cell cycle
The newly synthesized @7(1-substituted-1,2,3- distribution of PC-3 cell line were evaluated by
triazol- 4-yl)-19-nortestosterone acetatba;c and flow cytometry [28]. Treatment of PC-3 cell line
6a-c (Conc. 10° M) were screened for their with compound6b at the concentration oM
anticancer activity according to NCin vitro resulted in accumulation of 31.76 % of cells at S
protocols [25] against a panel consisting of 6®hase as compared to 27.87 % in untreated cells
human tumor cell lines. These cell lines werdFig. 4). On the contrary the cell population at-Go
derived from eight cancer types: leukemia, nonG1 phase was reduced to 53.94 % compared to the
small cell lung, colon, CNS, ovarian, renal, prosta untreated cells 59.01 %, while the cell percentage

and breast cancers. The most prominent activit9f G2-M 14.75 % was slightly increased compared



to the untreated cells 13.12 %. The obtained resul8- Conclusion

imply that the anticancer activity &b derivative ~ Anchored polar carboxyl moiety to NEA via
could be preceded by the accumulation of cells i&,2,3-triazole ring provided the acid isomé&ab
the S phase. It is clear that property of inductd and the estersa,c with potent progestational
cell cycle arrest make this series ofidZI-(substit- ~ activity at nM levels without exerting any toxicity
uted phenyl)-1,2,3-triazol-4-yl]-19-nortestosteroneUp to 40 mg/Kg dose. Molecular docking analysis

acetates promising progestins with anticance®f the bound conformers to PR revealed that the

potentials. added moieties to the steroid nucleus strongly

: . . affected the binding modes which can be correlated
2.3.Physicochemical calculations and g

drugability with the biological activity. A number of the
prepared compounds disclosed varied activities

The effect of the structural modification on theagainst certain cell lines of prostate, renal aNSC

physicochemical  properties  of  norethindrong.ancers. Compoungb exerted the most prominent

acetate  was also attempted. Lipinski  rul&yiotoxic activity which was mediated by cell cycle

parameters, solubility (logS), the topological polayyrest. Our results strongly suggest that our agent
surface area (TPSA) and molecular volumc?nay provide a promising new avenue for the

calculated using Molecular Operating EnVironmenHevelopment of progestogens with anticancer
(MOE®) version 10.2010[29] and the molins-

piration server [30].

activity.

4. Experimental

Calculations displayed in Table 4 reveals: i) the

planned structural modification of NEA had 4.1. General methods
slightly increased the Lipinski parameters to the Al chemicals and reagents used in current study
extent not affecting the drugability of these tasge were of analytical grade. TLC was performed on 60
ii) introduced modifications slightly diminished F254 precoated sheets 20 X 20 cm, layer thickness
predicted water solubility relative to NEA, howeverg.2 mm (E. Merck, Germany) and visualized in
the pendent ionization center carboxyl groupJVv light (254 nm). Column chromatography was
provides the possibility of salt formation with leas performed using Fluka silica gel 60 (particle size
that can enhance water solubility, iii) increase®.063 — 0.02 mm.) eluting with ethyl acetate and
polar surface area of the target compounds wafexane. Melting points (uncorrected) were
within the accepted limit [31] for orally active determined on electrothermal apparatus (Stuart
drugs that are transported passively by thgcientific, England). IR spectra were recorded as
transcellular route, iv) the increase in the mol@&cu KBr disk using Shimadzu IR 400-91527
volume of the targeted compounds did not hampegpectrophotometer  (Shimadzu Corp., Kyoto,
interaction with the flexible PR active site thatjapan). All thetH-NMR spectra were recorded on

accommodate bulky ligands. Varian EM-360L NMR Spectrophotometer (60



MHz) (USA) and JEOI-JNM-LA400 FT-NMR 'CDClIs, 6 ppm): 7.13-8.09 (m, 4H, H2,4-6); 9.16 (s,
Spectrometer (400 MHz) (Japan) in CRGInd exchangable, 1H, COOH).

DMSO-c&. Chemical shifts were reported B 423 4-Azidobenzoic acid (2¢)

(ppm) with TMS as internal standard for protons white, crystallized from water/ethanol, vyield:
and solvent signals."*C-NMR spectra were 950 mp: 188-19°C: IR (KBr, cm?) : 3755-3090
performed on JEOIFINM-LA400 FT-NMR (OH); 2095 (N); 1668 (C=0);'H-NMR (60 MHz,
Spectrometer (400 MHz) (Japan) in CRC| cDCl;, § ppm, J Hz): 7.03-7.33 (d, 2H, J = 8,
Elemental analyses were performed on Perkip35); 7.93- 8.29 (d, 2H, J = 8, H2,6); 8.63 (s ,
Elmer 2400 CHN elemental analyzer. exchangable , 1H, COOH)

4.2. General method of synthesis of azidobenzoic 43. General method for synthesis of methyl

acids (2a-c) [32] azidobenzoates (3a-c)

A solution of sodium nitrite (1.06 g , 15.4 mmol) A mixture of the respective azidobenzoic acid

in cold water (5C) (3 mL) was added portion wise 2a-c (2g, 0.0122mol), absolute methanol (5mL,

to a stirred cold mixture of the respective amin(b_125m0|) and concentrated sulfuric acid (0.36 g,

benzoic acidla-c(2 g, 14.5 mmol) , water (10 mL) 0.2 mL) was refluxed for 4 hours. The solvent was

and concentrated sulfuric acid (3 mL) . To theevaporated under reduced pressure and allowed to

resultant clear mixture, a solution of sodium aZid%ool The product was extracted with chloroform
(1.20 g, 18.45mol) in water (3 mL) was then addefl2

with vigorous stirring. A white product was

x50 mL) and the organic layer washed with

sodium  bicarbonate  solution (20%) until

precipitated; the stirring was continued for furtheeffervescence ceases, then with water, and dried

10 min. The precipitate was washed thoroughl%ver anhydrous magnesium sulfate. The chloroform

with water, filtered under suction, crystallizedrr was evaporated under vacuum and the product was

the proper solvents to afford the pure prod2ets collected and used without further purification.

4.2.1. 2-Azidobenzoic acid (2a) 4.3.1. Methyl 2-azidobenzoate (3a)
White, crystallized from n-hexane, yield: 83% Dark red oil Yield: 63%: IR (KBr, cif): 2955 (-
. — .1
2100 (N); 1684 (C=0); 'H-NMR (60 MHz, cpcp 5 ppm): 3.89 (s, 3H, CH; 6.93-8.00 (m,
CDCls, & ppm, J Hz): 7.09-7.42 (m, 2H, H3,5);4|_| H3-6)
7.42-7.81 (m, 1H, H4); 8.03-8.29 (d, 1H, J = 9
H6); 11.21 (br.s, exchangable, 1H, COOH).

4.3.2. Methyl 3-azidobenzoate (3b)
Dark red oil Yield: 75%; IR (KBr, ci): 2985 (-
4.2.2. 3-Azdobenzoic acid (2b) C-H); 2090 (N); 1715 (C=0);'H-NMR (60 MHz,
White, crystallized from n-hexane, yield: 89%CDCI3, 5 ppm): 3.86 (s, 3H, CH: 6.83-7.73 (m,
mp: 163-165°C; IR (KBr, cm): 3625-3380 (OH); 4H, H2, 4-6).

2345 (N); 1647 (C=0); 'H-NMR (60 MHz, _
4.3.3. Methyl 4-azidobenzoate (3¢)



Reddish white crystals, Yield: 80%; mp: 38 Hz): 8.03-8.01(d, 1H, Ar H6); 7.68-7.64 (m, 1H, Ar
IR (KBr, cmi®): 2100 (N); 1710 (C=0);'H-NMR  H4); 7.58-7.52 (m, 3H, Ar H3,5, triazole H5); 5.81
(60 MHz, DMSO-d, 6 ppm, J Hz): 3.86 (s, 3H, (s,1H,steroidal C4-H); 3.05-0.64 (unresolved
CHy); 7.00- 7.33 (d, 2H, J = 8.5, H3, 5); 7.76-8.06Gmultiplets of cycloaliphatic protons of the stemlid
(d, 2H, J = 8.5, H2, 6). nucleus in addition to acetyl and C18 methyl

44, General method for synthesis of 17-a-(1- protons); Anal.Calcd for £H33N3Os: C, 69.17; H,

substituted-1,2,3-triazol-4-yl)-19-nortestosterone 6.60; N, 8.34. Found: C, 69.21; H, 6.58; N, 8.49.

acetates (5a-c) and (6a-c).
(5a-c) (6a-c) 4.4.2. 3-[4-(17-Acetoxy-13-methyl-3-oxo-2,3,6,7,8,

Norethindrone acetatet)( (250 mg, 0.73 mmol) 9,10,11,12,13,14,15,16,17-tetradecahydro-1H-
cyclopenta[ a] phenanthren-17-yl)-1H-1,2,3-triazol-

_ _ 1-yl] benzoic acid(5b)
were suspended in a mixture 1:1 of water and t- _ .
White, Yield: 70%, mp: 151-158; IR (KBr,

_ cm?): 2530-3435(0H); 1718(C=0 acetyl); 1651
sodium ascorbate (14.5 mg , 0.073 mmol, water

broad (C=O ketonic and COOH carbonyf}-
300 pL) was added, followed by copp#) Gulfate
_ 'NMR (400 MHz, CDC}, & ppm, J Hz) : 8.34
pentahydrate solution (1.8 mg, 0.0073 mmol, in
_ (s,1H,Ar H2); 8.14-8.12 (m, 2H, Ar H4,6) ; 7.84
water 100 pL). The heterogeneous mixture was .
_ _ _ _ (s,1H, triazole H5); 7.64-7.60 (t,1H, J=8, Ar H5);
stirred vigorously under nitrogen overnight, at _
_ . _ . 5.82 (s,1H,steroidal C4-H); 3.13-0.66 (unresolved
which point it cleared and TLC monitoring _ _ _ _
o multiplets of cycloaliphatic protons of the steralid
(hexanel/ethyl  acetate) indicated complete . N
. _ . . nucleus in addition to acetyl and C18 methyl
consumption of the steroid. The reaction mixture

_ _ ~ protons); *C-NMR (400 MHz, CDC)) : 14.82
was diluted with water (50 mL), extracted with
_ AN (C18); 21.73 (O=C-Cphj; 24.07 (C11); 25.91(C15);
ethyl acetate (3x20mL) , dried via filtering over
_ . 26.37 (C7); 30.70 (C6); 32.90 (C16); 35.47 (C2);
anhydrous magnesium sulfate. The organic layer
. 36.33 (C1,C12); 40.72 (C8); 42.41 (C10); 46.36
was evaporated under vacuum, and the residues
» ~ (C14); 47.61 (C13); 48.65 (C9); 88.11 (C17);
were purified by column chromatography using
_ _ 119.39 (Ar C2); 121.15 (Ar C4); 124.50 (Ar C5);
gradient elution of (hexane/ethyl acetate) to affor _
125.33 (C4); 130.02 (triazole C5); 130.11 (Ar C6);

131.15 (triazole C4); 137.12 (Ar C1); 150.58 (Ar
,9,10,11,12,13,14,15,16,17-tetradecahydro-1H- _ _ _
cyclopenta[ a] phenanthren-17-yl)-1H-1,2,3-triazol - 200.37 (C3); Anal. Calcd forfgHsaNsOs: C, 69.17;
1-yl] benzoic acid (5a) H, 6.60; N, 8.34. Found: C, 69.28; H, 6.69; N, 8.57

and the respective azi@a-c and3a-c(2.92 mmol)

butyl alcohol (12 mL). An aqueous solution of

the target products.

White, Yield: 45%, mp: 145-14&; IR (KBr, 443 4-[4-(17-Acetoxy-13-methyl-3-0x0-2,3,6,7,8,
cm™): 2590-3695 (OH); 1718 (C=0 acetyl); 16519,10,11,12,13,14,15,16,17-tetradecahydro-1H-
broad (C=0O ketonic overlapped with cooHcyelopentalal phenarthren-17-y1)-1H-1,2,3-triazol-

L 1-yl] benzoic acid(5c)
carbonyl); "H-NMR (400 MHz, CDC4, 6 ppm, J



White, Yield: 55 %, mp: 184-186C; IR (KBr, 4.4.5. Methyl 3-[4-(17-acetoxy-13-methyl-3-oxo-
cil): 2565-3455 (OH); 1714 (C=0 acetyl); 16452:3,6,7,8,9,10,11,12,13,14,15,16,17-tetradeca
) hydro-1H-cyclopenta[ a] phenanthren-17-yl)-1H-
(C=0 ketonic); 1615 (C=0O carboxyl}H-NMR

1,2,3-triazol-1-yl] benzoate(6b)

(400 MHz, CDC3, 5 ppm, J Hz) : 8.23-8.21 (d, 2H, e vield: 759, mp: 97-98C; IR (KBr, cm'):

J =88, ArH26); 7.89-7.86 (d, 2H, J = 838, Ar1719 strong (acetyl and ester carbonyl group); 1657
H3,5); 7.82 (s, 1H, triazole H5); 5.81 (s, 1H’(C:O ketonic):'H-NMR (400 MHz, DMSO-g,
steroidal C4-H); 3.75-0.65 (unresolved multipletsppm’ J Hz) : 8.84 (s1HAr H2): 844 (m1H,
triazole H5); 8.24-8.22 (m,1H, Ar H6); 8.03-8.02
Protons); 5 —7.6 1H, Ar H4): 7.76-7.71 (m, 1H, Ar H5):
Anal.Caled for GoHsaNsOs: C, 69.17; H, 6.60; N, 5 o7 111 steroidal C4-H): 3.90 (s, 3H, COQEH
8.34. Found: C, 69.24; H, 6.71; N, 8.62. 3.40-0.54 (unresolved multiplets of cycloaliphatic

4.4.4. Methyl 2-[4-(17-acetoxy-13-methyl-3-0x0  protons of the steroidal nucleus in addition tatyce
2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetradeca

hydro-1H-cyclopenta[a] phenanthren -17-yl)-1H-
1,2,3-triaZO|'1'YI] benzoate (68) CgoH35N305: C, 69.61; H, 6.82; N, 8.12. Found: C,

69.70; H, 6.88; N, 8.32.

of cycloaliphatic protons of the steroidal nuclews

addition to acetyl and C18 methyl

and C18 methyl protons). Anal.Calcd for

White, Yield: 50%, mp: 93-96C; IR (KBr,cmi):

1722 strong (acetyl and ester carbonyl group); 1656 4.4.6. Methyl 4-[4-(17-acetoxy-13-methyl-3-oxo-
(C:O keton'C), lH_NMR (400 MHZ, CDC:!, 8 2,3,6,7,8,9,10,11,12,13,14,15,16,17-tetrad€Ca

_ _ hydro-1H-cyclopenta[ a] phenanthren-17-yl)-1H-
ppm, J Hz): 7.98-7.94 (m,1H,Ar H6); 7.64-7.49 (m’1,2,3-triazol-1-yl] benzoate(6c)

4H, Ar H3,4,5+ triazole H5); 5.77 (s,1H,steroidal White, Yield: 60 %, mp: 119-12€: IR (KBr,

Ca-H); 3.67-3.60 (s,1H,COOGH 3.01-0.68 cm?): 1715 strong (acetyl and ester C=0 group);
(unresolved multiplets of cycloaliphatic protons of1655 (C=0 ketonic)!H-NMR (400 MHz, DMSO-

the steroidal nucleus in addition to acetyl and Clg 5 ppm, J Hz) : 8.11-8.09 (d, 2H, J = 8.8, Ar
6 ’ - . 0. 1 1 - )

methy! protons);“C-NMR (400 MHz, CDG) 13 1) 1 6 08805 (d. 2H, J = 8.8, Ar H3.5): 8.78

14.52 (C18); 21.55 (OCOGH 24.07 (C11); 26.02 (s,1H,triazole H5); 5.63(s, 1H, steroidal C4-H);

(C15); 26.57 (C7); 29.45 (C6); 30.83 (C16); 327 g« 111 cooCH, 3.33-1.03(unresolved
(C2); 35.47 (C12); 36.44 (C1); 40.75 (CB); 42.45

(C10); 46.13 (C14); 48.91 (C9,C13); 52.53
(COOCH); 88.07 (C17); 118.32 (Ar C3); 123.47
(Ar C1); 124.57 (C4); 126.92 (Ar C6); 129.83 (Ar
C5,triazole C5); 131.27 (triazole C4); 132.63(Ar

C4): 150.95 (Ar C2): 166.46 (COOGHL95.03 +> IMVivoprogestational activity

(OCOCH), 21826 (C3); AnalCaled for >t Anmels

CsoH3sN30s: C, 69.61; H, 6.82; N, 8.12. Found: C, Adult female Wistar rats (weighing 200 -2159)
69.68; H, 6.85; N, 8.27. were housed into 8 groups 6 per cage at 20-22 °C

ultiplets of cycloaliphatic protons of the steralid
nucleus in addition to acetyl and C18 methyl
protons).Anal.Calcd for £H3sN30s: C, 69.61; H,
6.82; N, 8.12. Found: C, 69.57; H, 6.95; N, 8.33.



under controlled conditions of light, with free Relative organ weight (kg) = [organ weight
access to rat chow and tap water. Rats showir{g@)/body weight (g)] x 1000

regular estrous cycle length (4-5 days). The phasesThe uteri were fixed and stained, paraffin

of estrous cycle were determined by observing thSections were evaluated for histological changes.
vaginal smear in the moming. Only those "Ahe thickness endometrium, myometrium and the

showing at least two consecutive 4-days eSl0serine epithelial cell heights were measured using

cycles were used. For all experiments the treatmegh objective lens of magnification 10, and eye lens

was started when the animals were in estrus phaseIO the total magnification was 100 times. Ten

4.5.2. Reference standard fields were chosen in each specimen and the mean

. . yalues were taken.
Norethindrone acetate was obtained as a g|¥t

from Hi pharm pharmaceutical company, El Obouf-5.5. Satistical analysis

City, Egypt. The data were expressed as meaSEM and
4.5.3. Morphometric measurements analyzed using SPSS statistical software. One way

. . . . . analysis of variance (ANOVA) was used to assess
Calculations were carried out using Lieca Qwin

. the variation of the means among the treatments. If
500 Image Analyzer in Pathology Department, g

) ) the variation was greater than expected by chance
National Research Centre, Cairo, Egypt. All the g P y

. L . . . alone, Tukey multiple comparison tests were
vivo investigational studies were carried out in

erformed to compare each treatment group with
Pharmacology and Pathology DepartmentS? P group

. . the control and standard groups. Significance was
National Research Centre, Cairo, Egypt. group g

established when the p value was less than 0.05.
4.5.4. Methodology
45.6. Evaluation of the acute toxicity and lethality

Initial body weight before treatment and final(LDg,) for 5b and 6¢

body weight at the time of sacrifice were recorded. Test solutions: aliquots of the tested compounds

Then 1ml solution of the tested compouriiisG were dissolved separately in DMSO and diluted

6a-c or reference standard (Norethindrone acetat%. . . .
ith water to the required concentration to give
in DMSO (0.018 mg/mL) was injected

subcutaneously daily for 8 days to rat groups, &vhil

10% final dilution of DMSO.

. . Doses: the animals were injected subcutaneously
the control group received an equivalent amount of

the vehicle. Twenty-four hours after the final d,oseWlth adose of 5, 10, 15,30, 40 mg / kg mice.

rats were killed, and their uteri were carefully Control animals: received the vehicle (10 %
excised, trimmed of extraneous tissue, blottedrfilt DMSO).
paper to remove excess fluid, weighed to calculate pyocedure: Groups of adult albino mice (25-30

the uterus weight as the following: g) of either sex, each of three animals (six inecas

of 40 mg/kg dose) were injected with graded doses
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of the tested compounds solutions and the vehicleorethindrone (PDB ID: 1SQN) was obtained from
as control. Animals were observed per dose for 24the Protein Data Bank through the internet

and signs of toxicity and number of deaths weréhttp://www.rcsb.org). All the molecular modeling

recorded. calculations and docking simulation studies were
4.6. Invitro anticancer activity performed using Molecular Operating Environment
4.6.1. Screening for anticancer activity (MOE®) version 10.2010 Chemical Computing

. . Group (CCGQG) Inc., Montreal, Canada.
Newly synthesized Xr(1-substituted-1, 2, 3-

Acknowledgment
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triazol- 4-yl)-19-nortestosterone acetates-c and

6a-c (conc. 10 M) were screened for their

. . . . . ncer Institute (NCI) for thén vitro anticancer
anticancer activity according to NCin vitro Cancer Institute (NCI) for then 0 anficance

. . activity screening.
protocols, against a panel consisting of 60 human y 9
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Figure captions:

Fig. 1. Effect of compoundS8a-c 6a-cand NEA on rat's uterus.

Fig. 2. (A) & (B) 2D & 3D representation of the binding mode of paund6b
in the PR binding siteQ) 2D representation of the binding mode of NEAh=a t
PR binding site.@) 2D representation of the binding mode of compo6ad
the PR binding site.

Fig. 3. Previously prepared Norethindrone enenthate (IRE)-derivatives
cited in Reference [18].

Fig. 4. Effect of compound6éb on cell cycle distribution in PC-3 cell line

compared with untreated cells.
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Tables

Table 1. Impact of the electronic character, positional isosm and type of phenyl

substituents on thén vivo progestational activity oba-g 6a-c and compounds cited in
Reference [18]

Endometrial : Epithelial
Substituent | Hansh Myometrial P
Entry on the o thickness thickness cell height
phenyl ring | values
(um) (um) (um)
Vehicle
- - 154.47+1.19 122.40+2.37 57.80%0.92
20% DMSO
NEA - - 302.35+2.2* 228.60+2.86* 68.22+0.71*
5a 0-COOH NA 452+12.67%* | 170.80+8.87%* | 45.50+1.063**
5b m-COOH -0.P | 375.5£13.99%* | 176+10.27%* 43.60+0.89%*
5c p- COOH 0.00 277.5+10.42* | 113.60+3.78* | 39.60+1.27%*
6a 0-COOMe NA | 343.7£1.86%* | 197.70+7.92** 64.60+1.31*
6b m-COOMe 0.37 | 214.0442.21%* | 319.80+7.91** | 59.10+0.75%*
6C p-COOMe 0.45 | 417.6+7.17%* 221.80+£2.56* | 29.60+0.49%*
a P- _ b . * * —+ 2%
7 CH,COOH 0.16 316+1.5 239t 4 71t 2
ha m-NO; 0.71 310+ 4* 229+ 1* 69 +0.8*
9 p-NO, 0.78 347+ 24* 241+ 3* 78 *£1**

2 Results cited in Reference [18]° Values of the ionized functions NA : not aval&b
* Significantly different from control group at PG<05 .
** Significantly different from reference drug grpat P < 0.05.
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Table 2.Docked Ligands / PR interactions

Ligand binding groups / PR amino acids

Comp.
No. AG Oxygen of C-3 | Oxygen of carboxyl | Oxygen of carboxyl
(Kcal/mole) carbonyl carbonyl hydroxy
(Distance A°) (Distance A°) (Distance A°)
GIn725(2.73) ) ]
NEA 105181 Arg766 (2.67)
GIn725(2.77)
5a -12.6971 Asn719(2.82) Arg766 (2.49) Arg766 (2.56)
5b -11.1299 Asn719(2.69) Arg766 (2.72) GIn725 (2.72)
Arg766 (2.41)
5c -8.8336 Asn719(2.65) Arg766 (2.31) -
6a -9.7881 GIn725(2.78) - -
Arg766 (2.46)
6b -8.0234 Asn719(2.43) Arg766 (2.31) -
6C -11.3694 GIn725 (2.52) Asn719(2.63) -

Arg766 (3.24)
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Table 3. Invitro anticancer activity for compounéa-cand6a-c

Growth Percentage (%)
Cell line (10° M)
5a 5b 5c 6a 6b 6c
Leukemia RPMI-8226 94.11 91.60 83.16 77.11 70.41 90.00
SR 102.31 | 102.35 | 103.61 92.69 72.24 87.71
Non-Small ABA9/ATCC 95.55 95.73 84.99 92.02 68.57 87.89
Cell Lung
cancer NCI-H522 90.41 | 117.20 | 66.54 72.64 75.69 87.48
Colon cancer 102.06 | 110.02 93.50 97.72 79.16 100.28
(HT29)
SNB-75 76.79 72.11 68.32 66.46 53.60 73.88
CNS Cancer
SF-295 104.44 | 103.90 92.85 89.47 74.94 93.66
SNB-19 91.28 98.03 96.41 90.77 74.93 82.72
ovarian cancer 98.07 95.43 77.20 92.60 69.60 78.59
(OVCAR-4)
A498 94.79 77.5 156.59 72.61 43.93 82.76
UO-31 82.69 80.60 83.16 62.22 62.09 73.58
Renal cancer
CAKI-1 93.74 96.31 96.25 86.45 67.79 92.57
RXF393 100.35 | 122.63 | 107.34 96.84 69.13 114.66
Prostate cancer 94.83 83.89 79.39 65.99 43.30 73.54
(PC-3)
109.54 88.82 99.69 97.48 76.87 96.84
Breast cancer MCF7
MDA-MB- 95.48 108.97 90.65 82.67 73.27 88.15
468
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Table 4. Calculated properties of the synthesized compsbaet, 6a-cand NEA.

Compound| M.wt. | cLog P(O/W) | Lip-don | Lip-acc | Volume | TPSA | LogS
NEA | 340.4630| 3.7070 0 3 | 333.749 43.376|-5.4856
5a 503.5990  3.7990 1 g | 458.363| 111.393 -6.1313
5b 503.5990  3.8380 1 8 | 458.363| 111.393| -6.1313
5¢ 503.5990  3.8010 1 8 | 458.363 111.393| -6.1313
6a 517.6260  4.0630 0 8 | 475.891| 100.399| -6.5436
6b 517.6260  4.1020 0 8 | 475.891| 100.399| -6.5436
6c 517.6260  4.0650 0 8 | 475.891| 100.399| -6.5436

M.wt.: Molecular weight,Lip-don: Number of Lipinski hydrogen bond donor&jp-acc :
Number of Lipinski hydrogen bond acceptdrsjume: Molecular volumeTPSA: Total polar
surface ared,og S: Aqueous solubility
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Fig. 1. Effect of compoundSa-c 6a-cand NEA on rat's uterus.
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Fig. 2. (A)&(B) 2D & 3D representation of the binding mode of compb6b in the PR
binding site (C) 2D representation of the binding modeNEA in the PR binding sitg(D)
2D representation of the binding mode of compotadh the PR binding site

/"
O

CeH13/[kO / N\
W /N R =p-CH,COOH (7)
N

m-NO, 8)

p-NO; )

O

Fig. 3. Previously prepared Norethindrone enanthate (IR} -derivatives cited in
Reference [18].
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Fig. 4. Effect of compoundb on cell cycle distribution in PC-3 cell line compd with
untreated cells.
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Schemes

COOH COOH
AN i AN
| |
A\ \=
NH2 N3
(1a-c) (2 a-c)
C )
Entry R b {
1 -NH o- m- p
2,3 -N o- m- p
5 -CeH o- m- p
6 ‘C%Hg O- m- p

Scheme 1.Reagents and conditions: ()50, , NaNQ then NaN (i) CH30H, H,;SO,,
Reflux,4h; (iif) CuSQ.5H,0 , Sodium ascorbate,8/t-BuOH (1:1), r.t.,N,8hr.
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Highlights

A series of 170-1,2,3-triazolo-19-nortestosterone acetate
were designed.

The designed compounds were synthesized using click
chemistry.

These compounds were screened for their biological
activities.

The synthesized compounds revealed varied progestational
and anticancer activities.
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3C NMR spectrum for 5b
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'H NMR spectrum for 5c
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Anticancer activity of 5a

NSC: 766283/1

Cone:

1.00E-5 Malar

Test Date: Jul 30, 2012

Experiment ID: 12070S20

Report Date: Sep 02, 2012

Mean Growth Percent - Growth Percent

Developmental Therapeutics Program
One Dose Mean Graph
Panel/Cell Line Growth Percent
Leukemis
CCRF-CEM 114.44
HL-60(TB) 98.33
K-562 102.35
MOLT-4 103.39
RPMI-8226 94.11
SR 102.31
Mon-Small Cell Lung Cancer
ASAGIATCC 95.55
HOP-62 96.68
MNCI-H226 98.56
NCI-H23 104.54
MNCI-H322M 105.83
NCI-H460 107.40
MNCI-HE22 4041
Colon Cancer
COLO 205 118.10
HCC-2998 12017
HCT-116 94,41
HCT-15 98.42
HT29 102.06
SW-620 10067
CNS Cancer
SF-268 106.46
SF-205 104.44
SF-539 04 82
SNB-19 91.28
SNB-T5 76.79
Jas1 099.36
Melanoma
LOX IMVI a7 .61
MALME-3M 101.38
Mi4 49,13
MDA-MB-435 101.84
SK-MEL-2 85.77
SK-MEL-28 102 .61
SK-MEL-5 101.85
UACC-257 a1.41
UACC-62 a97.11
Ovarian Cancer
IGROV1 110.77
OVCAR-3 107.26
OVCAR-4 88.07
OVCAR-5 104.19
OVCAR-B 97.95
NCUADR-RES 106.34
SK-OV-3 108.38
Renal Cancer
7B6- 104.38
A48 94.79
ACHN 101.20
CAKI1 93.74
RXF 393 100.35
SN12C 96.62
TK-10 101.78
Uo-a1 8269
Prostate Cancer
PC-3 94.88
DU-145 107.45
Breast Cancer
MCF7 109.54
MDA-MB-231/ATCC 100.49
HS 578T 107.13
BT-549 101.50
T-47D 91.40
MDA-MB-468 §5.48
Mean 100.48
Delta 23.67
Range 43.38
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Anticancer activity of 5b

NSC: 766281/1

Cone:

1.00E-5 Malar

Test Date: Jul 30, 2012

Experiment ID: 12070S20

Report Date: Sep 02, 2012

Mean Growth Percent - Growth Percent

Developmental Therapeutics Program
One Dose Mean Graph
Panel/Cell Line Growth Percent
Leukemis
CCRF-CEM 98.26
HL-60(TB) 113.11
K-562 97.46
MOLT-4 103.90
RPMI-8226 91.60
SR 102.35
Mon-Small Cell Lung Cancer
ASAGIATCC 85.73
HOP-62 101.98
MNCI-H226 101.30
NCI-H23 11047
MNCI-H322M 111.59
NCI-H460 103.55
MNCI-HE22 117.20
Colon Cancer
COLO 205 121.71
HCC-2998 118.06
HCT-116 102.60
HCT-15 90.65
HT29 110.02
SW-620 99.89
CNS Cancer
SF-268 128.40
SF-205 103.90
SF-539 91.72
SNB-19 88.03
SNB-T5 7211
Jas1 092.36
Melanoma
LOX IMVI 103.38
MALME-3M 112.06
Mi4 04,37
MDA-MB-435 106.87
SK-MEL-2 120.06
SK-MEL-28 102.94
SK-MEL-5 103.58
UACC-257 101.72
UACC-62 104.84
Ovarian Cancer
IGROV1 115.51
OVCAR-3 131.20
OVCAR-4 95.34
OVCAR-5 84.18
OVCAR-B 97.60
NCUADR-RES 111.15
SK-OV-3 116.19
Renal Cancer
786-0 106.17
A48 77.57
ACHN &7.81
CAKI1 96.31
RXF 393 12263
SN12C 092.82
TK-10 111.39
Uo-a1 80.60
Prostate Cancer
PC-3 £83.89
DU-145 126.18
Breast Cancer
MCF7 86.62
MDA-MB-231/ATCC 101.22
HS 578T 104.53
BT-549 111.53
T-47D 105.68
MDA-MB-468 108.79
Mean 103.25
Delta 31.14
Range 59.18
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Anticancer activity of 5¢

NSC: 766279/1

Cone:

1.00E-5 Malar

Test Date: Jul 30, 2012

Experiment ID: 12070S20

Report Date: Sep 02, 2012

Mean Growth Percent - Growth Percent

Developmental Therapeutics Program
One Dose Mean Graph
Panel/Cell Line Growth Percent
Leukemis
CCRF-CEM 96.66
HL-60(TB) 111.89
K-562 101.91
MOLT-4 100.68
RPMI-8226 83.16
SR 10361
Mon-Small Cell Lung Cancer
ASAGIATCC B4.99
HOP-62 103.10
MNCI-H226 84,03
NCI-H23 106.51
MNCI-H322M 10547
NCI-H460 103.68
MNCI-HE22 66.54
Colon Cancer
COLO 205 121.18
HCC-2998 123.48
HCT-116 a7.04
HCT-15 103.04
HT29 43.50
SW-620 103.21
CNS Cancer
SF-268 114.53
SF-205 92.85
SF-539 98.84
SNB-19 96.41
SNB-T5 68.32
Jas1 85.57
Melanoma
LOX IMVI 102.99
MALME-3M 104.90
Mi4 112.28
MDA-MB-435 102.97
SK-MEL-2 100.94
SK-MEL-28 98.85
SK-MEL-5 85,93
UACC-257 95.18
UACC-62 90.42
Ovarian Cancer
IGROV1 96.34
OVCAR-3 105.57
OVCAR-4 77.20
OVCAR-5 95.65
OVCAR-B 90.40
NCUADR-RES 102.13
SK-OV-3 116.34
Renal Cancer
7B6- 104.69
A48 156.59
ACHN 10041
CAKI1 96.25
RXF 393 107.34
SN12C 89.37
TK-10 120.37
Uo-a1 83.16
Prostate Cancer
PC-3 79.39
DU-145 116.20
Breast Cancer
MCF7 99.69
MDA-MB-231/ATCC 094,94
HS 578T 141.36
BT-549 116.51
T-47D 103.95
MDA-MB-468 90.65
Mean 100.88
Delta 34.34
Range 90.05
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Anticancer activity of 6a

Developmental Therapeutics Program | nsc: 786284/ 1 Cone: 1.00E-5Molar | TestDate: Jul 30, 2012
One Dose Mean Graph Experiment ID: 12070S20 Report Date: Sep 02, 2012
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 86.65 -
HL-60(TEB) 96 .64 -
K-562 101.23 L
MMOLT-4 40.41 -
RPMI-B226 771 —
SR 92.69
Mon-Small Cell Lung Cancer
AS4OATCC 82.02
HOP-62 95.91 L
MNCI-H226 g2.90
NCI-H23 98.32 =
MNCI-H322M 86.29 -
MNCI-H460 g7.07 L
NCI-H522 72.64 —
Colon Cancer
COLO 205 104.60 |
HCC-2998 109.20 —_—
HCT-116 95,15
HCT-15 8417
HT29 97.72 b
SW-620 10010 Ly
CNS Cancer
8F-268 92.65
SF-295 8947 o
8F-539 a8.34 L
SNB-19 90.77 F
SMB-T5 66.46 [E—
U251 96.37 i
Melanoma
LOX IMVI a7.36 "
fMALME-30 87.20 -
Mi4d 96,05 "
MDA-MEB-435 102.34 -
SK-MEL-2 93.79
SK-MEL-28 103.54 -
SK-MEL-5 89.57
UACC-257 97.13 .
UACC-62 85.90
Ovarian Cancer
IGROV1 65.94 -
OVCAR-3 108.33 _—
OVCAR-4 92.60
OVCAR-5 119.90 —
OVCAR-B B7.14 =
NCI/ADR-RES 96.75 o
SK-OV-3 109.65 —
Renal Cancer
786-0 100.64
A408 7261
ACHN 91.98
CAKI-1 B86.45
RXF 393 96.64
8N12C 92.58
TK-10 115.86
uo-31 6222
Prostate Cancer
PC-3 6599
DU-145 103.63
Breast Cancer
MCF7 97.48
MDA-MB-231/ATCC 8220
HS 578T &7.51
BT-549 110.75
T-47D 102.31
MDA-ME-468 B82.76
Mean 93.37
Delta 31.15 [—
Range 57.68 ——
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Anticancer activity of 6b

Developmental Therapeutics Program | wsc: 7s6282/ 1 Cone: 1.00E-5Molar | TestDate: Jul 30, 2012
One Dose Mean Graph Experiment ID: 12070S20 Report Date: Sep 02, 2012
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 86.40 r
HL-60(TEB) 124.75 —
K-562 90.72 L
MMOLT-4 70.94 -
RPMI-B226 7041 —
SR 72.24 —
Mon-Small Cell Lung Cancer
AS4OATCC 68.57 —
HOP-62 99.92 Lo
MNCI-H226 g2.90 -
NCI-H23 97.36 -
MNCI-H322M 85,22 -
MNCI-H460 95.70 L
NCI-H522 75,69 f—
Colon Cancer
COLO 205 115.06 —
HCC-2998 94.05 L
HCT-116 B6.74 f
HCT-15 8851
HT29 79.16 -
SW-620 a7 .01 L.
CNS Cancer
8F-268 &7.06
SF-295 74.94 —
8F-539 100.48 L
SNB-19 74.93 f—
SMB-T5 53.60 [E—
U251 B2.27 =
Melanoma
LOX IMVI 82,99
fMALME-30 125.55
Mi4d 106.98 —
MDA-MEB-435 g7.42 -
SK-MEL-2 99.78 —
SK-MEL-28 107.81
SK-MEL-5 £9.55
UACC-257 88.33
UACC-62 £9.39
Ovarian Cancer
IGROV1 96.23 =
OVCAR-3 99.81 L
OVCAR-4 69.60 [r—
OVCAR-5 103.11 —_—
OVCAR-B 87.62
NCI/ADR-RES 96.34 -
SK-OV-3 112.67 S—
Renal Cancer
786-0 95.62
A408 43.03
ACHN 79.46
CAKI-1 67.79
RXF 393 69.13
8N12C 81.38
TK-10 117.35
uo-31 62.09
Prostate Cancer
PC-3 43.30
DU-145 110.70
Breast Cancer
MCF7 T6.67
MDA-MB-231/ATCC 83.28
HS 578T 9361
BT-549 100.15
T-47D 94 .71
MDA-ME-468 7327
Mean B8.26
Range 8225
150 100 50 0 -50 -100 -150




Anticancer activity of 6¢c

One Dose Mean Graph

Developmental Therapeutics Program

NSC: 766280/1

Cone:

1.00E-5 Malar

Test Date: Jul 30, 2012

Experiment ID: 12070S20

Report Date: Sep 02, 2012

Panel/Cell Line

Leukemis
CCRF-CEM
HL-60(TB)
K-562
MOLT-4
RPMI-8226
SR

Mon-Small Cell Lung Cancer
ASAGIATCC
HOP-62
MNCI-H226
NCI-H23
MNCI-H322M
NCI-H460
MNCI-HE22

Colon Cancer
COLO 205
HCC-2998
HCT-116
HCT-15
HT29
SW-620

CNS Cancer
SF-268
SF-205
SF-539
SNB-19
SNB-T5
Jas1

Melanoma
LOX IMVI
MALME-3M
Mi4
MDA-MB-435

UACC-62
Ovarian Cancer

OVCAR-B

NCUADR-RES

SK-OV-3
Renal Cancer

7

Prostate Cancer
PC-3

DU-145
Breast Cancer
CF

MCF7
MDA-MB-231/ATCC
HS 578T

BT-540

T-47D
MDA-MB-468
Mean

Delta
Range

104.13
124.48

Growth Percent

Mean Growth Percent - Growth Percent
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