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(57) ABSTRACT 

The present invention describes compounds of formula (I) 

(I) 
R5 

R1 
N 
Šs Ns 

21 S N R4 

R3 
O R2 

R6 

Wherein: 
R" is selected from C-C alkyl, CF, Phenyl & 2-thienyl 
R’ is selected from C-C alkyl, phenyl & CF 
R is selected from H, C-C alkyl, halo, NO, NH, haloalkyl 
R" is selected from H, C-C alkyl, halo, NO, NH, haloalkyl 
R is selected from H, C-C alkyl, halo, NO, NH, haloalkyl 
R is selected from H,-(CH),C(O)CR7& C(O)CH R7 
R’ is selected from C-C alkyl, phenyl optionally substituted 
by 1-3 substituents selected from CF, NO, and halo. 

n is 0-6 
These compounds have been identified as novel anticancer 
agents. 

10 Claims, No Drawings 
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1. 

SUBSTITUTED PYRONEDERVATIVES 
USEFUL IN THE TREATMENT OF CANCER 

TECHNICAL FIELD 

The invention relates to novel substituted pyridine deriva 
tives useful in the treatment of cancer. This invention also 
relates to the use of Such compounds in the treatment of 
cancer and to pharmaceutical compositions containing Such 
compounds. 

BACKGROUND ART 

Compound 3-Cyano-4,6-dimethyl-5-(4-nitrophenylazo)- 
pyridine-2(1H)-one was synthesised previously as per the 
following literature reference: 

Dusan Mijin, Gordana Uscumlic, Nada Perisic-Janjic, Ivan 
Trkulja, Maja Radetic and Petar Jovancic, “Synthesis, prop 
erties and color assessment of Some new 5-(3- and 4-substi 
tuted phenylazo)-6-dimethyl-3-cyano-2-pyridones' J. Serb. 
Chem. Soc. 71 (5) 435-444 (2006) 

SUMMARY OF THE INVENTION 

The present invention relates to compounds of formula (I) 

(I) 
R5 

R1 
N 
Šs N 

21 SN R4 

R3 
O R2 

R6 

and to pharmaceutically acceptable salts and Solvates thereof 
wherein: 
R" is selected from C-C alkyl, CFs, Phenyl & 2-thienyl 
R’ is selected from C-C alkyl, phenyl & CF 
R is selected from H, C-C alkyl, halo, NO, NH, haloalkyl 
R" is selected from H, C-C alkyl, halo, NO, NH, haloalkyl 
R is selected from H. C-C alkyl, halo, NO, NH, haloalkyl 
R is selected from H,-(CH),C(O)OR7& C(O)C.H. R7 
R’ is selected from C-C alkyl, phenyl optionally substituted 
by 1-3 substituents selected from CF, NO, and halo. 
n is 0-6 

wherein, when R & Rare both CH, R is not NO, CH, 
CH5, Cl, Br, I or Hand R is not NO, CH, CH5, Cl, Br or 
Hand when R & Rare both phenyl, R is not NO, Cl, Br, I 
or CH and R is not NO. 
Where halo is defined as fluoro, chloro, bromo or iodo. 
Where alkyl includes both straight chain and branched 

alkyl chains. 
In a preferred embodiment, R' is CH, CFs, Phenyl & 

2-thienyl 
In a particularly preferred embodiment, R' is CH 
In a preferred embodiment R is selected from CH, CF 

and Phenyl 
In a particularly preferred embodiment R is selected from 

CH, and Phenyl 
In a preferred embodiment R is selected from H, halo, 

fluoroalkyl and NO 
In a particularly preferred embodiment R is selected from 

H, F and NO, 
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2 
In a most preferred embodiment R is F 
In another most preferred embodiment R is H 
In a preferred embodiment R is selected from H. halo, 

fluoroalkyl and NO 
In a particularly preferred embodiment R is selected from 

H, F, CF and NO. 
In the most preferred embodiment R is H or CF 
In a preferred embodiment R is selected from H. halo, 

fluoroalkyl and NO 
In a particularly preferred embodiment R is selected from 

C1, F. H. CF, and NO, 
In the most preferred embodiment R is selected from F 

and NO 
Preferably R is H 
Preferably R is selected from CH, CHCH and phenyl 

optionally substituted by 1-2 substituents selected from CF 
and NO. 
More preferably R’ is selected from CH, CHCH , 

phenyl, 3-CFCH, 4-NOCH and 2.4-(NO)CH. 
Preferably n is 0 or 1. 
Particularly preferred compounds of the invention include: 
3-Cyano-4,6-dimethyl-5-(2'-fluorophenylazo)-pyridine-2 

(1H)-one, 
3-Cyano-4,6-dimethyl-5-(3'-trifluoromethylphenylazo)- 

pyridine-2(1H)-one, 
3-Cyano-4,6-dimethyl-5-(4'-fluorophenylazo)-pyridine-2 

(1H)-one, 
3-Cyano-4-methyl-6-phenyl-5-(2'-fluorophenylazo)-pyri 

dine-2(1H)-one, 
3-Cyano-4-methyl-6-phenyl-5-(3'-trifluoromethylpheny 

lazo)-pyridine-2(1H)-one, 
3-Cyano-4-methyl-6-phenyl-5-(4-fluorophenylazo)-pyri 

dine-2(1H)-one, 
3-Cyano-4-methyl-6-phenyl-5-(4-nitrophenylazo)-pyri 

dine-2(1H)-one, 
Suitable salts include Salts of acidic or basic groups present 

in compounds of formula (I). The compounds of formula (I) 
that are basic in nature are capable of forming a wide variety 
of salts with various inorganic and organic acids. The acids 
that may be used to prepare pharmaceutically acceptable acid 
addition salts of such basic compounds of formula I are those 
that form non-toxic acid addition salts. Suitable salts include 
acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, 
bitartrate, borate, bromide, calcium edentate, camsylate, car 
bonate, chloride, clavulanate, citrate, dihydrochloride eden 
tate, edisylate, estolate, esylate, ethylsuccinate, fumarate, 
gluceptate, gluconate, glutamate, glycolylarsanilate, hexyl 
resorcinate, hydrabamine, hydrobromide, hydrochloride, 
iodide isothionate, lactate, lactobionate, laurate, malate, 
maleate, mandelate, mesylate, methylsulfate, mucate, napsy 
late, nitrate, oleate, oxalate, pamoate, palmitate, pantothen 
ate, phosphate, diphosphate, polygalacturonate, salicylate, 
Stearate, Subacetate. Succinate, tannate, tartrate, teoclate, 
tosylate and Valerate. 
The subject invention also includes isotopically-labelled 

compounds which are identical to those described, but for the 
Substitution of an atom for a corresponding isotope. 
Examples of isotopes include isotopes of hydrogen Such as 
deuterium and tritium; isotopes of carbon such as "C. Other 
examples are well known to those skilled in the art. 
Where appropriate, compounds of the present invention 

include any cis/trans isomers. 
The compounds of the present invention may be synthe 

sized by a number of synthetic routes. Scheme 1 describes a 
conventional synthetic protocol for the synthesis of com 
pounds of formula (I) where R is H. 
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Scheme 1 

O O 

R2 RI 

NH2 Na 
e11 NH (iii) -- He 

N O R3 

R4 

R5 

(II) (III) 

R5 
RI 

N 
Šs N 

21 s R4 -- 

N R3 
K+ O N R2 

(IV) 

R5 
R1 

N 
Šs N& 

21 N R4 

R3 
O N R2 

H 

(I) 

Compounds of formula (IV) may be synthesized by react 
ing compounds of formula (III) with cyanothioacetamide (II) 
under conditions of process step (i) treating the reaction mix 
ture with potassium ethoxide in ethanol. Compounds of for 
mula (I) may be obtained by treating the potassium salt (IV) 
with dilute acid, preferably 1.00 MHC1. 
Compounds of formula (I) where R is H, were also be 

made by the route described in Scheme 2 using microwave 
irradiation: 

(iii) 

(II) 
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-continued 
R5 

RI 
N 
Šs N 

21 N R4 

R3 
O N R2 

H 

(I) 

Compounds of formula (I) where R is H, have been syn 
thesized under reaction step (iii) by irradiating with micro 
waves a compound of Formula (III) in presences of cyanoac 
etamide (II) and potassium hydroxide. 
Compounds of the general Formula (I) where R is not H 

may be obtained by addition of the halide derivatives 
X-(CH),C(O)OR or X C(O)C.H. R7 to compounds 
(I) where R is H. 

This invention also relates to a method of treating cancer in 
a mammal comprising administering to said mammal an 
amount of a compound of formula (I): 

(I) 
R5 

R1 
N 
Šs N& 

21 NN R4 

R3 
O R2 

R6 

Wherein: 
R" is selected from C-C alkyl, CFs, Phenyl & 2-thienyl 
R’ is selected from C-C alkyl, phenyl & CF 
R is selected from H, C-C alkyl, halo, NO, NH, haloalkyl 
R" is selected from H, C-C alkyl, halo, NO, NH, haloalkyl 
R is selected from H. C-C alkyl, halo, NO, NH, haloalkyl 
R is selected from H,-(CH),C(O)CR7& C(O)C.H. R7 
R’ is selected from C-C alkyl, phenyl optionally substituted 
by 1-3 substituents selected from CF, NO, and halo. 
n is 0-6 

or a pharmaceutically acceptable salt or Solvate thereof. 
In particular, the compounds are particularly useful in the 

treatment of breast cancer, lung cancer and colorectal cancer. 
In preferred embodiments the mammal is a human. 
In another preferred embodiment of the method the com 

pounds of formula (I) are administered in combination with 
Suitable anti-tumour orantineoplastic agents for the treatment 
of cancer, in particular for the treatment of breast, lung or 
colorectal cancers. 
The term treatment is intended to include curing, revers 

ing, alleviating, palliative and prophylactic treatment of the 
condition 
Common cancers would include bladder, breast, colon, 

rectal, endometrial, kidney (renal cell), leukaemia, lung, 
melanoma, non-Hodgkin lymphoma, pancreatic, prostate, 
brain, skin, liver and thyroid cancers. 

Patients suffering from cancer are commonly co-adminis 
tered additional therapeutic agents, in particular Suitable anti 
neoplastic or anti-tumour agents. Suitable co-administrants 
would include: 

1. Alkylating antineoplastic agents; Such as Cisplatin, car 
boplatin, oxaliplatin, mechlorethamine, cyclophospha 
mide, chlorambucil & ifosfamide. 
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2. Plant alkaloids and terpenoids. These include: 
i. Vinca alkaloids such as Vincristine, Vinblastine, 

Vinorelbine & Vindesine 
ii. Podophyllotoxin, etoposide and teniposide 
iii. Taxanes, such as paclitaxel, originally known as 

Taxol and Docetaxel 
3. Topoisomerase inhibitors: 

i. type I topoisomerase inhibitors include camptoth 
ecins: irinotecan and topotecan 

ii. type II inhibitors include amsacrine, etoposide, eto 
poside phosphate, and teniposide 

4. Cytotoxic antibiotics such as actinomycin, anthracy 
clines, doxorubicin, daunorubicin, valrubicin, idarubi 
cin & epirubicin. Other cytotoxic antibiotics include 
bleomycin, plicamycin & mitomycin. 

Other therapeutic agents are commonly administered to 
patients to deal with the side effects of chemotherapy. Such 
agents might include anti-emetics for nausea, or agents to 
treat anaemia & fatigue. Other such medicaments are well 
known to physicians and others skilled in cancer therapy. 
The invention also relates to a pharmaceutical composition 

comprising a compound of formula (I) or pharmaceutically 
acceptable salt thereof and a pharmaceutically acceptable 
diluent or carrier. 

Suitable composition forms include forms suitable for oral 
administration Such as tablets, capsules, pills, powders, Sus 
tained release formulations, Solutions, and Suspensions; for 
parental injection Such as sterile solutions, Suspensions or 
emulsions; for topical administration Such as ointments or 
creams; or for rectal administration Such as Suppositories. 

Exemplary parenteral administration forms include sus 
pensions or Solutions in sterile aqueous Solutions, for 
example aqueous propylene glycol or dextrose Solutions. 
Such dosage forms can be suitably buffered, if desired. 

Suitable pharmaceutical carriers include inert diluents or 
fillers, water and various organic solvents. Compositions may 
also include additional ingredients such as flavourings, bind 
ers & excipients. Tablets may include: disintegrates Such as 
starch, alginic acid and complex silicates; binding agents 

NH2 

e11 -- 

EtOK 
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6 
Such as Sucrose, gelatin and acacia; and lubricating agents 
Such as magnesium Stearate, sodium lauryl Sulfate and talc. 

Solid compositions may also include Soft and hard gelatin 
capsules. Preferred materials include lactose, milk Sugar and 
high molecular weight polyethylene glycols. 
Aqueous Suspensions or elixirs may include Sweetening or 

flavouring agents, colours and dyes, emulsifying agents, Sus 
pending agents as well as diluents such as water, ethanol, 
propylene glycol, glycerin or combinations thereof. 
Methods of preparing various pharmaceutical composi 

tions are well known to those skilled in the art. Reference is 
made to Remington's Pharmaceutical Sciences. 

EXPERIMENTAL 

Equipment and Materials Used: 
Microwave synthetic protocol was done using CEM Micro 
wave system. Melting points were determined on (Pyrex cap 
illary) Gallenkamp apparatus. Infrared spectra were recorded 
with a Thermo Nicolet Nexus 470 FT-IR spectrometer in the 
range 4000-400 cm on samples in potassium bromide disks. 
H-NMR spectra, C-NMR spectra and 2D-Ghimbc spectra 
were obtained on Varian Gemini 400 MHz FT NMR spec 
trometer in DMSO-d at 60° C.: chemical shifts were 
recorded in 6 (ppm) units, relative to tetramethylsilane (TMS) 
as an internal standard. The mass spectra were recorded on 
Shimadzu LCMS-QP 800 LCMS and AB-4000 Q-trap LC 
MS/MS. Thin layer chromatography (TLC) was carried out 
on pre-coated Merck silica gel Fis plates and UV light was 
used for visualization. Column chromatography was per 
formed on Merck silica gel columns. All reagents were pur 
chased from Aldrich and used without further purification. 
Elemental analyses were done at the Central Laboratories 
Unit, United Arab Emirates University. 

Preparation 
Scheme 3 shows the general scheme for the microwave and 

conventional synthetic protocols used for synthesizing 
claimed compounds Ia-Ih (Table 1). These compounds are 
characterised in that R is H. 

Scheme 3 

O O 

R2 RI 

N 
YNH 

O R3 

R4 

R5 

(III) 

Microwave 
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-continued 
R5 R5 

RI RI 
N N 
Šs N H Šs N 

21 N R -> 21 s R4 

N R3 R3 
K+ O N R2 O N R2 

(IV) 

Microwave Method 
A mixture of equimolar amounts of cyanoacetamide (II) 

and the corresponding 2-arylhydrazono-1,3-disubstituted 
propane-1,3-dione (III) (5.00 mmol) and potassium hydrox 
ide (7.00 mmol) was irradiated at 200.00W for an appropriate 
time (Table 1) in a 10.00 mL closed vial using CEM Micro 
wave system. After completion of the reaction, as indicated 
by TLC, the obtained product was purified by crystallization 
from EtOH-DMF to afford the products (I). 

Conventional Methods 
A mixture of cyanothioacetamide (II) (0.01 mol) and the 

corresponding 2-arylhydrazono-1,3-disubstituted-propane 
1,3-dione (III) (0.01 mol) was suspended in ethanol (30.00 
mL) containing potassium ethoxide (0.68 g., 0.01 mol). The 
mixture was refluxed for 5.00 h, and then allowed to stand 
overnight. The resultant precipitate was filtered and crystal 
lized from the appropriate solvent to give the corresponding 
Solid product as potassium salt (IV). The resultant potas 
sium salt was dissolved in water at 80° C., filtered and neu 
tralized with dilute hydrochloric acid (1.00M). The resulting 
solid product was collected by filtration and washed with 
distilled water to remove sodium chloride. The product was 
dried prior to crystallization from EtOH-DMF to afford the 
products (I). 

Derivatives, reaction times and yields are listed in the table 
1. 

(I) 

Anal. Calcd for CHFNO: C, 62.22; H, 4.07: N, 20.74. 
Found: C, 62.05; H, 4.10: N, 20.95. 

I, 3-Cyano-4,6-dimethyl-5-(3'-trifluoromethylpheny 
lazo)-pyridine-2(1H)-one: mp 265°C.; IR (KBr, cm)3428 
(NH), 2227 (CN), 1654 (CO): Ghimbc; 'H-NMR (400 MHz, 
DMSO-d) 82.60 (s.3H, CH), 2.62 (s.3H, CH), 7.72-7.98 
(m, 4H, Art H): 'F-NMR (400 MHz, DMSO-d): 861.42 
(S, CFs); 'C-NMR (400 MHz, DMSO-d) 818.40 (CH), 
20.20 (CH), 102.50 (C-5), 115.70 (C-3), 119.00 (CN), 
122.90 (CF), 125.70 (C-4), 127.10 (C-2"), 130.60 (C-1'), 
130.90 (C-5'), 131.10 (C-3), 131.50 (C-6), 131.50 (C-6), 
155.60 (C-2), 159.80 (C-4); LC-MS (ESI method): m/z. 319 
(M-H); Anal. Calcd for CHFNO: C, 56.25; H, 3.44; N, 
17.50. Found: C, 56.07; H, 3.53: N, 17.64. 
I: 3-Cyano-4,6-dimethyl-5-(4'-fluorophenylazo)-pyri 

dine-2(1H)-one: mp 272° C.; IR (KBr, cm) 3436 (NH), 
2225 (CN), 1653 (CO): Ghimbc; 'H-NMR (400 MHz, 
DMSO-d) 82.57 (s.3H, CH), 2.62 (s.3H, CH,), 7.32-7.37 
(t, 2H, Ar H, J=8.8 Hz), 7.79-7.83 (q, 2H, Ar H, J=8.8 
Hz); 'F-NMR (400 MHz, DMSO-d): 8110.16--110.10 
(m. 1F); 'C-NMR (400 MHz, DMSO-d) 818.70 (CH), 
20.00 (CH), 101.90 (C-5), 116.10 (C-3), 116.60 (C-3), 
116.60 (C-5'), 116.80 (CN), 124.50 (C-2), 124.60 (C-6'), 
131.70 (C-6), 149.70 (C-1), 160.50 (C-2), 162.60 (C-4), 
165.10 (C-4); LC-MS (ESI method): m/z. 269 (M-H"); Anal. 
Calcd for CHFNO: C, 62.22; H, 4.07; N, 20.74. Found: 
C, 62.47; H, 4.28: N, 20.49. 

15 

25 

30 

35 

TABLE 1 

Microwave Conventional 
Synthesis Synthesis 

Compound (I) Substituents Reaction Reaction 

Compound Time Yield Time Yield 
No. RI R2 R3 R? R. R6 (min) (%) (min) (%) 

Ia CH, CH F H H H 3.00 95 3OOOO 75 
It, CH, CH H CF. H. H 3.00 93 3OOOO 79 
I. CH, CH, H H F H 4.OO 97 3OOOO 75 
Ia CH, CH F H H H 4.OO 97 3OOOO 75 
Ie CH, CHs H CF. H H 3.00 97 3OOOO 73 
If CH, CH H H F H 4.OO 94 3OOOO 77 
g CH, CH, H H NO, H 3.00 90 3OOOO 70 
I, CH, CH H H NO H 4.OO 91 3OOOO 74 

55 

Characterizing data for the synthesized compounds is pro- I, 3-Cyano-4-methyl-6-phenyl-5-(2'-fluorophenylazo)- 
vided below: 

I: 3-Cyano-4,6-dimethyl-5-(2'-fluorophenylazo)-pyri 
dine-2(1H)-one: mp 257° C.; IR (KBr, cm) 3415 (NH), 
2229 (CN), 1658 (CO): Ghimbc; 'H-NMR (400 MHz, 
DMSO-d) 82.56 (s.3H, CH,), 2.58 (s.3H, CH,), 7.25-7.54 
(m, 4H, Ar H); 'F-NMR (400 MHz, DMSO-d): 8125.60 
I-125.50 (m, 1F); 'C-NMR (400 MHz, DMSO-d) 819.00 
(CH), 20.10 (CH), 101.90 (C-5), 116.10 (C-1') 117.20 
(C-3), 117.50 (C-3), 117.70 (CN), 125.20 (C-5), 132.10 
(C-4), 132.50 (C-6), 132.60 (C-6), 153.30 (C-2), 157.80 
(C-2), 160.70 (C-4); LC-MS (ESI method): m/z 271 (M+H"); 

pyridine-2(1H)-one:mp 225° C.: IR (KBr, cm) 3427 (NH), 
2225 (CN), 1656 (CO): Ghimbc; 'H-NMR (400 MHz, 
DMSO-d) 82.63 (s, 3H, CH), 7.10-7.77 (m, 9H, Ar H): 
'F-NMR (400 MHz, DMSO-d): 8124.87-I-124.83 (m, 
1F); C-NMR (400 MHz, DMSO-d) 821.20 (CH), 107.60 
(C-5), 115.80 (C-1), 116.20 (C-3), 117.20 (C-3"), 117.60 
(CN), 125.10 (C-5), 127.10 (C-4"), 128.10 (C-2"), 128.30 
(C-6"), 128.80 (C-3"), 129.30 (C-5"), 130.70 (C-4), 130.90 
(C-6'), 133.30 (C-1"), 135.10 (C-6), 155.60 (C-2), 158.50 
(C-2), 160.10 (C-4); MS (ESI method): m/z 332 (M); Anal. 

60 
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Calcd for CHFNO: C, 68.67; H, 3.92: N, 16.87. Found: 
C, 68.38: H, 4.01: N, 16.49. 

I: 3-Cyano-4-methyl-6-phenyl-5-(3'-trifluoromethylphe 
nylazo)-pyridine-2(1H)-one: mp 237° C.; IR (KBr, cm) 
3427 (NH), 2225 (CN), 1663 (CO): Ghimbc; 'H-NMR (400 
MHz, DMSO-d) 82.68 (s, 3H, CH), 7.43-7.74 (m, 9H, 
Ar H); 'F-NMR (400 MHz, DMSO-d): 861.62 (S,CF); 
'C-NMR (400 MHz, DMSO-d) 821.00 (CH), 104.40 
(C-5), 115.80 (C-3), 117.80 (CN), 125.50 (CF), 127.00 
(C-4), 127.10 (C-2), 127.90 (C-4"), 130.50 (C-2"), 130.50 
(C-6"), 130.60 (C-3"), 130.60 (C-5"), 130.90 (C-1), 130.90 
(C-5'), 131.10 (C-3), 131.10 (C-6), 131.50 (C-1"), 132.30 
(C-6), 154.50 (C-2), 160.20 (C-4); LC-MS (ESI method): m/z 
382 (M); Anal. Calcd for CHFNO: C, 62.83; H, 3.40; N, 
14.66. Found: C, 63.10; H, 3.26: N, 14.91. 

I, 3-Cyano-4-methyl-6-phenyl-5-(4'-fluorophenylazo)- 
pyridine-2(1H)-one:mp 252°C.; IR (KBr, cm)3439 (NH), 
2225 (CN), 1660 (CO): Ghimbc; 'H-NMR (400 MHz, 
DMSO-d) 82.62 (s, 3H, CH), 7.23-7.51 (m, 9H, Ar-H): 
F-NMR (400 MHz, DMSO-d): 8109.604-109.55 (m, 

1F); 'C-NMR (400 MHz, DMSO-d) 820.50 (CH), 102.10 
(C-5), 115.80 (C-3), 116.50 (C-3"), 116.60 (C-5'), 116.80 
(CN), 124.20 (C-4"), 124.50 (C-2"), 124.60 (C-6"), 127.90 
(C-3"), 128.30 (C-5"), 129.30 (C-2), 130.80 (C-6), 132.10 
(C-1"), 135.70 (C-6), 149.10 (C-1'), 160.00 (C-2), 162.70 
(C-4), 165.30 (C-4); LC-MS (ESI method): m/z 333 
(M+H"); Anal. Calcd for CHFNO: C, 68.67; H, 3.92: N, 
16.87. Found: C, 68.41; H, 3.60; N, 17.05. 

I;3-Cyano-4,6-dimethyl-5-(4'-nitrorthenylazo)-pyridine 
2(1H)-one: mp300° C.; IR (KBr, cm) 3431 (NH), 2228 
(CN), 1652(CO): 'H-NMR (400 MHz, DMSO-d) 82.67 (s, 
3H, CH), 2.70 (s.3H, CH), 7.94-7.96 (d. 2H, Ar H, J=9.2 
Hz), 8.36-8.39 (d. 2H, Ar H, J=9.2 Hz). 
Compound I was synthesised previously asper the follow 

ing literature reference: 
Dusan Mijin, Gordana Uscumlic, Nada Perisic-Janjic, Ivan 

Trkulja, Maja Radetic and Petar Jovancic, “Synthesis, prop 
erties and color assessment of Some new 5-(3- and 4-substi 
tuted phenylazo)-6-dimethyl-3-cyano-2-pyridones' J. Serb. 
Chem. Soc. 71 (5) 435-444 (2006) 

I, 3-Cyano-4-methyl-6-phenyl-5-(4'-nitronthenylazo)- 
pyridine-2(1H)-one: mp>300° C.; IR (KBr, cm) 3436 
(NH), 2225 (CN), 1663 (CO): 'H-NMR (400 MHz, DMSO 
d) 82.68 (s.3H, CH), 7.45-7.46 (m, 5H, Ar-H), 7.53-7.56 
(d. 2H, Ar H, J=9.2 Hz), 8.21-8.23 (d. 2H, Ar H, J=9.2 
Hz). 

Synthesis of 2-arylhydrazono-1,3-disubstituted pro 
pane-1,3-dione(s) (III) 

To a solution of appropriate substituted acetone (0.01 mol) 
in 30.00 ml of ethanol, sodium acetate (3.00 g) was added. 
The mixture was cooled to 0° C. for 10.00 min. Cooled 
Solution of arenediaZonium chloride, prepared by the diazo 
tization of 0.01 mol of the corresponding amine with the 
appropriate quantities of HCl and NaNO, was added with 
stirring. The reaction mixture was stirred for an additional 
one hour after which the solid precipitate was collected, 
washed with 2.00x10.00 ml of water and 2.00x10.00 ml of 
ethanol, and dried in the air. 
Compounds Activity: 
Cell Culture and Viability Assay: 

Human breast cancer cells MDA-MB-231 and colorectal can 
cer cells HT29, were maintained in DMEM medium (Invit 
rogen, Cergy Pontoise, France). Human lung cancer cells 
NCI-H460-Luc2 (Caliper Life Sciences, US) (NSCLC) were 
maintained in RPMI 1640 (Hyclone Thermo Scientific, MA 
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United States). All media were supplemented with antibiotics 
(penicillin 50.00 U/ml; streptomycin 50.00 mg/ml) (Invitro 
gen, Cergy Pontoise, France) and 10.00% fetal bovine serum 
(FBS, Biowest, Nouaille, France). 

Cells were seeded in 96-well plates at a density of 5,000 
cells/well. After 24.00 hours of seeding, resultant cells arrays 
were treated for 24.00-48.00 hours with increasing concen 
trations of the test compounds (5.00-100.00 uM), in tripli 
cates. Control culture cells were treated with 0.10% DMSO. 

The effect of the test compounds on cell viability was 
determined using a Cell Titer-Glo Luminescent Cell Viability 
assay (Promega Corporation, Madison, USA), based on 
quantification of ATP, which signals the presence of meta 
bolically active cells. Luminescent signal was measured 
using GLOMAX Luminometer system. The data were pre 
sented as proportional viability (%) by comparing the treated 
group with the untreated cells, the viability of which is 
assumed to be 100%. 

Effect of Tested Compounds on Cellular Viability: 
The effects of investigated compounds at concentrations 

5.00-100.00 uM on MDA-MB-231, NCI-H460-Luc2 and 
HT29 cells were investigated after 24.00 and 48.00 hours 
exposures. Cellular viability was found to decrease with 
increase in concentration and time. Inhibition rates ranged 
between 50.00 and 98.00% were recorded for all compounds 
at 100.00 uM concentration. The ICso is the concentration at 
which half-maximal inhibition occurs at 24 h. Approximate 
ICs value of 100.00 uM was obtained after 24.00 hours. 

Inhibitions of the Cellular Viability by Different Com 
pounds: 

Exponentially growing MDA-MB-231, NCI-H460-Luc2 
and HT29 cells were treated with vehicle (0.10% DMSO) and 
the indicated concentrations of investigated compounds. 
Viable cells were assayed as described in Materials and Meth 
ods. Exposure times of 24.00 and 48.00 hours were applied. 
All experiments were repeated at least three times. 

Results 

All the compounds of the invention have ICso activity of 
72.50-482.80 uM against breast cancer cells. 

All the compounds of the invention have ICs activity of 
29.90-93.90 uM against colon cancer cells. 

All the compounds of the invention have ICso activity of 
29.80-35.93 uM against lung cancer cells. 
Compounds I.I.I., I, II and I, have ICso activities of 

482.80, 270.50, 215.70, 90.49, 75.43, 72.36 and 171.70 uM 
against breast cancer cells. 
Compounds I, I, I, and I, have ICso activities of 64.50, 

93.91, 38.99 and 29.85 uM against colon cancer cells. 
Compounds I, I, I, and I, have ICso activities of 35.93, 

29.97, 29.77 and 30.72 uM against lung cancer cells. 
The general efficacy of the compounds inducing cell death 

in different cancer cells is as follows: Lung cancer (NCI 
H460-Luc2)>Colon cancer (HT29)>Breast cancer (MDA 
MB-231) 
The efficacy of the different compounds inducing cell 

death in colon cancer cells was as follows: I->|->|->I, 
The efficacy of the different compounds in inducing cell 

death in breast cancer was as follows: I-I-I->|->|->|->I, 
The efficacy of the different compounds in inducing cell 

death in lung cancer was as follows: Isa-I->I. 
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Table of ICso values in LM 
Micromole amounts of each compounds resulted in 

the death of 50% of the cells: IC 

MDA-MEB-231 
Breast Cancer 

HT29 
Colon Cancer 

NCI-H460-Luc2 
Compound Lung Cancer 

482.8O 
I, 270.50 

215.70 

90.49 
If 75.43 
I 72.36 

64.50 
93.91 
38.99 
29.85 

35.93 
29.97 
29.77 
30.72 I, 171.70 

The invention claimed is: 
1. A compound of formula (I) 

(I) 

Wherein: 
R" is selected from C-C alkyl, CFs, Phenyl & 2-thienyl 
R is selected from C-C alkyl, phenyl & CF, 
R is selected from H, C-C alkyl, halo, NO, NH, 

haloalkyl 
R is selected from H. C-C alkyl, halo, NO, NH, 

haloalkyl 
R is selected from, C-C alkyl, F, NO, NH, haloalkyl 
R is selected from H,-(CH),C(O)CR7& C(O)CH 
R7 

R’ is selected from C-C alkyl, phenyl optionally substi 
tuted by 1-3 substituents selected from CF, NO, and 
halo 

n is 0-6 
wherein, when R & Rare both CH, R is not NO, CH, 
CHs, Cl, Br, I or Hand R is not NO, CH, CH5, Cl, 
Br or H and when R & Rare both phenyl, R is not 
NO, Cl, Br, I or CH and R is not NO. 

2. A compound of formula (I) as claimed in claim 1 wherein 
R" is CH. 

3. A compound of formula (I) as claimed in any preceding 
claim wherein R is selected from halo, fluoroalkyl and NO. 
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4. A compound of formula (I) as claimed in claim 1 wherein 

halo is F. 
5. A compound of formula (I) as claimed in claim 1 wherein 

R’ is selected from CH and Phenyl. 
6. A compound of formula (I) as claimed in claim 1 wherein 

R" is selected from halo, fluoroalkyl and NO. 
7. A compound of formula (I) as claimed in claim 1 wherein 

R is selected from F, fluoroalkyl and NO. 
8. A method of treating cancer in a mammal comprising 

administering to said mammal an amount of a compound of 
formula (I) 

(I) 
R5 

R1 
N 
Šs Ns. 

21 S N R4 

R3 
O R2 

R6 

Wherein: 
R" is selected from C-C alkyl, CF, Phenyl & 2-thienyl 
R’ is selected from C-C alkyl, phenyl & CF 
R is selected from H. C-C alkyl, halo, NO, NH, 

haloalkyl 
R" is selected from H. C-C alkyl, halo, NO, NH, 

haloalkyl 
R is selected from, C-C alkyl, F, NO, NH, haloalkyl 
R is selected from H,-(CH),C(O)OR7& C(O)CH 
R7 

R’ is selected from C-C alkyl, phenyl optionally substi 
tuted by 1-3 substituents selected from CF, NO, and 
halo 

n is 0-6 
or a pharmaceutically acceptable salt or Solvate thereof, 
wherein the cancer is selected from bladder cancer, breast 

cancer, colon cancer, rectal cancer, endometrial cancer, 
kidney (renal cell) cancer, leukaemia, lung cancer, mela 
noma cancer, non-Hodgkin lymphoma cancer, pancre 
atic cancer, prostate cancer, brain cancer, skin cancer, 
liver cancer, and thyroid cancer. 

9. The method as claimed in claim 8 wherein the com 
pounds of formula (I) are administered in combination with 
Suitable anti-tumour or antineoplastic agents. 

10. A composition comprising (i) a compound of formula 
(I) as recited in any preceding claim and (ii) a pharmaceuti 
cally acceptable carrier or diluents. 

k k k k k 


