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ABSTRACT

The reaction of dibenzo|c,eJoxepine-5,7-dione (diph anhydride) 1) with different
aliphatic and aromatic amine&-4, 8-10 furnished 2'-[arylcarbamoyl]biphenyl-2-carboxylic
acids5-7, 11, 14 and N2,N2'-diarylbiphenyl-2,2'-dicarboxamid8. Condensation reaction
of 7 with aromatic aldehyde45, 16 in ethanol resulted in the formation of Schiff base
compoundsl?7, 18. Also, reaction of7 with ethyl/phenylisothiocyanatd®, 20 in dioxane
afforded thiourea derivative82, 23. Reaction of7 with chloroacetylchloride furnished the
intermediate chloroacetamide derivati2d which underwent subsequent cyclization when
reacted with malononitrile and potassium thiocyntateafford pyrrole and 4-thiazolidinone
compound£6, 28 respectively. Ten newly synthesized compounds seézeted by National
Cancer Institute (NCI), USA to be screened foirtarticancer activity at a single high dose
(107 M) against a panel of 60 cancer cell line.

The in-vitro screening revealed mild to moderateéicamcer activity against different cell
lines.

Keywords:. diphenic acid/ diphenimide/ NCI/ anticancer agyivi

INTRODUCTION

Some diphenic acid derivatives that possess usiedthpeutic properties have attracted great
attention for their widespread in many herbs andmmnents of foodsHexahydroxy
diphenic acid ester (polyphenol) andts ellagic acid derivative (figure 1) are obtained from
dried fruits of Terminalia bellerica (Bahera) that are reported to possess analgesic activity
[1,2]. Many derivatives of these compounds are &smd in blackberries, raspberries and
strawberries. The consumption of these fruits maghto lower the risk of chronic diseases
such as cancer, cardiovascular diseases, andpzattieriogies [3-12].
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Ellagic acid (MW302) HHDP (MW 304)

Figurel

There is an increasing awareness that health bermdfidietary polyphenols may be due to
their role as modulators of cell signaling and gerpression, in addition to their antioxidant
activities [13,14]. US Patent provided by Kiedy al explored the potential pharmacological
role of some novel diphenic acid monoamides. Theyreported as leukotriene antagonists,
5-lipoxygenase and mediator release inhibitors idiog activity useful for treating asthma,
cardiovascular diseases, migrain@sd immunoinflammatory conditions [15]. Some novel
diphenic acid monohydroxamides were equipotentrédypical quinolone, nalidixic acid as
DNA Gyrase inhibitors, exhibiting potent antibacérctivity against Escherichia coli. They
were preferentialy devoid of the side effects oa dentral nervous system that has been
reported for members of the quinolone series [TBle biological importance of biaryl
diphenic acids extended to their vital role as phodipase A (PLA,) inhibitors, owing to
their carboxylate groups that linked to a hydropbdiphenyl system [17]. PLAare known
mediators in inflammatory processes and their #@gthas been linked to many diseases such
as asthma, arthritis, psoriasis, pancreatitis. eyt PLA has different physiological
functions include their role in cell proliferati@nd differentiation [18]. The vital biological
activity extended to N-(4-methylphenyl)diphenimidse antihyperlipidemic agent. In 1992,
this compound successfully lowered serum lipidsy vew density lipoprotein (VLDL) and
low density lipoprotein (LDL) with elevating higredsity lipoprotein (HDL) in balanced and
hyperlipidemic diet-induced rats [19]. A reliablatigancer activity of some diphenic acid
derivatives and diphenimides was reported agaissteral human cancer cell lines e.g.
Leukemia, Non-Small Cell Lung Cancer and Breastc€afir0, 21]. Diphenic acid and its
derivatives can not be ignored as interesting nesidbr studying the relation between the
chemical structure and the physicochemical chamctéonformational analysis of some
substituted diphenic acids and diphenimides wevestigated. The preferred conformations
were chosen by the comparison of experimental Aedrétical values of dipole moments
[22,23]. Furthermore, some disubstituted diphegid asters were used in the preparation of
crown ethers. These macromolecules possess dailitgpomplexing certain cation and are
useful in phase transfer catalysis [24]. Interegyin4,4'-dibromodiphenic acid proved an
important role in a number of diverse technolodpgaising it in the preparation of aromatic,
rigid-rod polymers [25]. Motivated by the report@NA gyrase inhibitory activity, PLA2
inhibitory effect concerning its role in cell prigdration as well as reported anticancer activity
of some diphenic acid derivatives [16,20,21], thespnt study deals with the synthesis of a
novel series of diphenic acid monoamides and sdpteedimides focusing on their ability to
fight cancer. Most of the newly synthesized compmsuwere selected by National Cancer
Institute (NCI) USA to be evaluated for their irtrai antitumor activity at a single dose assay
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(10° M) on a panel of 60 human cancer cell lines. Ttveehdiphenic acid monoamides carry
substituted aryl groups, that vary in the naturd size, covering a large area of electronic,
lipophilic and steric environments.

MATERIALSAND METHODS

Chemistry

All melting points are uncorrected. IR spectra (KBvere recorded on a FTIR 5300
spectrometer (v, c: The'H NMR spectra were recorded in DMSi@-at 300 MHz on a
Varian Gemini NMR spectrometes, (ppm) using TMS as an internal standard. Masstspec
were obtained on GC Ms-QP 1000 EX mass spectroraeféd ev. Elemental analyses were
carried out by the Micro analytical Research Cerfieeulty of Science, Caitdniversity.

Reaction of diphenic acid anhydrilevith aromatic amines (Formation of monoamides,

7)

General procedure

A mixture of compound. (0.01 mole), appropriate aromatic amines (0.0lenoi ethanol
(30 ml) was refluxed for 3 h. then allowed to cobhe solid product was collected and
recrystallized from the proper solvents.

2'-(4-ethoxyphenylcarbamoyl)biphenyl-2-carboxyl@dab: Dark brown powder (40%); mp
103-105 °C (EtOH); IR (KBr) cih 3559, 3100 (OH, NH), 1715, 1647 (CO} NMR
(DMSO-dg) 6 1.25-1.3 (t, 3H, Ch), 3.9-3.97 (g, 2H, C}) 6.55 (s, DO-exchangeable NH),
7.78 (d,J = 6 Hz, 2H, AH), 7.18-7.22 (m, 1H, Ad), 7.27-7.30 (m, 1H, A4 ), 7.41-7.50 (m,
6H, 4, 5, 6, 4', 5, 6' bipheny), 7.60 (d, 1H, 3' biphenyH), 7.80 (d, 1HJ = 9 Hz, 3
biphenylH), 9.72 (s, DO-exchangeable OH); MB/z (%) 361 (M, 84.9), 316 (22.9), 225
(19.25), 108 (100); Anal. Calcd for£119NO4: C, 73.12; H, 5.29; N, 3.88. Found: C, 72.53;
H, 5.89; N, 3.32.

2'-(2-(methoxycarbonyl)phenylcarbamoyl)biphenyla2boxylic acid 6: White powder
(36%); mp 110-112 °C (EtOH); IR (KBr) ch3421, 3365 (OH, NH), 1719, 1677 (COM
NMR (DMSO-tg) 6 3.81 (s, 3H, O83), 7.14-7.26 (m, 5H, 44t + D,O-exchangeable N),
7.42-7.7 (m, 7TH, 4, 5, 6, 4", 5', 6' biphehiykt 1H, 3' biphenyH), 7.87 (s, 1H, 3 bipheny),
12.5 (s, DO-exchangeable I@); MS m/z (%) 375 (M, 0.98), 330 (10.30), 298 (44.3), 270
(5.78), 211 (30.63), 151 (100); Anal. Calcd foslf;/NOs: C, 70.39; H, 4.56; N, 3.73.
Found: C, 70.11; H, 4.25; N, 3.49.

2'-(4-aminophenylcarbamoyl)biphenyl-2-carboxylidda@: Dark brown powder (42%); mp
208-210°C (EtOH); IR (KBr) cim 3431, 3331 (OH, NH, N§J, 1719, 1685 (CO)'*H NMR
(DMSO-dg) 6 6.40 (d, 2HJ = 9 Hz, AH), 6.97 (d, 2H,J =9 Hz, AH), 7.12-7.48 (m, 6H, 4,
5, 6, 4,5, 6' biphenyH), 7.58 (d, 1HJ = 6 Hz, 3' biphenyH), 7.76 (d, 1HJ = 6 Hz, 3
biphenylH), 9.65 (s, 1 PO-exchangeable M), 10.15 (s, 1 BO-exchangeable &); MS m/z
(%) 333 (M+1, 15.37), 332 (M 61.24), 331 (M1, 0.5), 181 (99), 151 (100). Anal. Calcd
for CooH16N20s: C, 72.28; H, 4.85; N, 8.43. Found: C, 72.05; 14 N, 8.28.
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Reaction of diphenic acid anhydridewith aliphatic or heterocyclic amines (Formatioh o
monoamidedl, 13, 14)

General procedure

A mixture of compoundL (0.01 mole), appropriate aliphatic or heterocyamines (0.01
mole or 0.02 mole for 2-aminotriazole) in dioxaB® (ml) was refluxed for 3 h. then allowed
to cool. The solid product was collected and reatiygzed from the proper solvents.

2'-(3-cyano-2,3,4,5,6,7-hexahydrobenzo[b]thiopheyi-2arba-moyl)biphenyl-2-carboxylic
acid 11: White fine crystal (60%); mp 129-131 °C (DMF); (RBr) cm™ 3446, 3328 (OH,
NH), 2197 (CN) 1716, 1682 (COJH NMR (DMSO-ds) & 1.67-1.72 (m, 4H, 2Ckbeta
cyclohexylH), 2.31-2.41(m, 4H, 2Ckhalpha cyclohexyH), 3.51 (s, 2H, thiopheny), 6.91
(s, D,O-exchangeable W), 7.14-7.22 (m, 2H, 4, 4' bipheny), 7.44-7.46 (m, 2H, 5,5
biphenylH), 7.55-7.58 (m, 2H, 6,6 bipheni), 7.85-7.88 (m, 2H, 3, 3' bipheri), 12.8 (s,
D,0-exchangeable 18); MS m/z (%) 376 (M- CN, 0.48), 313 (1.05), 202 (2.70), 191
(92.05), 149 (100), 135 (95.44); Anal. Calcd forsH;3gN2OsS: C, 68.64; H, 4.5; N, 6.96.
Found: C, 68.35; H, 4.29; N, 6.71.
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N2,N2'-di(4H-1,2,4-triazol-3-yl)biphenyl-2,2'-didasxamide 13: White fine crystal (65%);
mp 114-116 °C (DMF); IR (KBr) cfh 3421-3002 (NH), 1697, 1677 (COJH NMR

(DMSO-dg) 6 3.51 (s, 2H, triazolyH), 7.14-7.22 (m, 2H, 4,4' biphenil), 7.42-7.45 (m, 2H,
5, 5' biphenyH), 7.47-7.58 (m, 4H, 6, 6' biphenM + D,O-exchangeable 2M), 7.85-7.89
(m, 2H, 3, 3' biphenyH), 12.4 (brs, RO-exchangeable 2M); MS m/z (%) 376 (M+2, 6.3),
212 (14.6), 125 (18.8), 87 (35.4), 50 (100). Ar@2dlcd for GgH14NgO,: C, 57.75; H, 3.77;
N, 29.93. Found: C, 57.99; H, 3.59; N, 29.63.

2'-(2-(1H-indol-3-yl)ethyl-carbamoyl)biphenyl-2-daoxylic acid 14: Light brown powder
(50%); mp 122-124 °C (DMF); IR (KBr) cm3397-3250 (OH, NH), 1704, 1602 (COH
NMR (DMSO-dg) 6 2.49 (t, 2H, E1,-CH,-N), 3.24 (t, 2H, CHCH,-N), 6.93-7.07 (m, 5H, 4
ArH + D,O-exchangeable indoleHN, 7.12 (s, 1H, indole B), 7.30-7.51 (m, 6H, 4, 5, 6, 4',
5', 6' biphenyH), 7.76 (d, 1H,J = 9 Hz, 3' biphenyH), 7.86 (s, 1H, 3 biphenyl), 10.73 ( s,
1H, DO-exchangeable COH), 12.9 (s, 1H, BO-exchangeable ); MS m/z (%) 384 (M,
1.3), 340(16.2), 224 (3.3), 143 (100); Anal. CdiedC,4H20NO3: C, 74.98; H, 5.24; N, 7.29.
Found: C, 74.69; H, 5.11; N, 7.05.

Reaction of p-aminophenylcarbamoyl compoudndth aromatic aldehydeks,16
(Formation of Schiff derivatively, 18)

General procedure

A mixture of compound (0.01 mole), appropriate aromatic aldehydes (n0le) in ethanol
(30 ml) was refluxed for 3 h. The solid product ethseparated during reflux, was collected
and recrystallized from the proper solvents.

(2)-2'-(4-(4-methoxybenzylideneamino)phenylcarbdjrtmphenyl-2-carboxylic  acid 17:
Brown powder (70%); mp 197-199 °C (DMF); IR (KBmn¢ 3425 (OH, NH), 1606 (CO);
'H NMR (DMSO-<g) & 3.83 (s, 3H, O63), 6.59 (d, 2H,) = 9 Hz, AH), 6.99-7.11 (m, 10H,
4, 5, 4, 5, biphenyl H + 6 At + D,O-exchangeable W), 7.77-7.86 (m, 4H, 3, 6, 3', €'
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biphenylH), 8.46 (s, 1H, E=N), 9.81 (s, DO-exchangeable i@); MS m/z (%) 452 (M + 2,
1.9), 451 (M + 1, 7), 450 (M, 14.2), 344 (100), 226 (23.4), 181 (23.7); Anahlad for
CogH2oNLOy: C, 74.66; H, 4.92; N, 6.22. Found: C, 74.41; 634 N, 5.99.

Scheme 3

(2)-2'-(4-(4-fluorobenzylideneamino)phenylcarbamioiyghenyl-2-carboxylic acidl8: Buff
powder (65%); mp 295-297 °C (DMFAR (KBr) cm* 3247, 3060 (OH, NH), 1680, 1598
(CO); *H NMR (DMSO-dg) 6 6.47 (d, 2HJ = 9 Hz, AH), 6.94 (d, 2H,) = 9 Hz, AH), 7.14-
7.16 (m, 5H, AH + D,O-exchangeable W), 7.35-7.57 (m, 6H, 4, 5, 6, 4', 5', 6' bipheny| H
7.73 (d, 1H,J = 9 Hz, 3' biphenyH), 7.94 (d, 1HJ = 9 Hz, 3 biphenyH), 9.91 (s, 1H,
CH=N), 10.01(s, DO-exchangeable ); MS m/z (%) 439 (M + 1, 10.5), 438 (M 33.5),
420 (2.4), 394 (1.4), 214 (63.2), 181 (100). Arzdicd for G/H19FN.O3: C, 73.96; H, 4.37;
N, 6.39. Found: C, 73.73; H, 4.19; N, 6.21.

Reaction of p-aminophenylcarbamoyl compoudndth isothiocyanate$9, 20
(Formation of thiourea derivativez?, 23)

General procedure

A mixture of compound (0.01 mole), appropriate isothiocyanate 10rvle) in dioxane
(30 ml) was refluxed for 3 h. Then allowed to cobhe solid product was collected and
recrystallized from the proper solvents.

1-(4-(5,7-dioxo-5H-dibenzolc,e]azepin-6(7H)-yl)phgi 3-ethylthiourea 22: Grey powder
(36%) mp 222-224 °C (EtOH); IR (KBr) ch3261 (NH), 1691 (CO), 1124 (CSH NMR
(DMSO-dg) 6 1.04-1.13 (t, 3H, B3), 3.47-3.51 (q, 2H, By), 7.31-7.37 (m, 12H, 4 At + 8
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biphenylH), 7.62, 9.35 (2s, 2H, f®-exchangeable 2H); MS m/z (%) 401 (M, 0.59), 372
(0.61), 357(0.59), 298 (0.82), 214 (20.39), 196.78) 180 (73.19), 56 (100); Anal. Calcd
for C,3H19N30,S: C, 68.82; H, 4.77; N, 10.47. Found: C, 68.424129; N, 10.25.

1-(4-(5,7-dioxo-5H-dibenzo-[c,e]-azepin-6(7H)-yliptyl)-3-phenylthiourea 23:  Brown
powder (40%); mp 248-250 °C (EtOH); IR (KBr) ¢r8268 (NH), 1684 (CO), 1115 (CSH
NMR (DMSO-dg) & 7.09-7.14 (m, 3H, Af), 7.30-7.35 (m, 4H, Af), 7.44-7.50 (m, 10H,
2ArH + 8 biphenylH), 9.73 (s, 2H, BO-exchangeable 2M); MS m/z(%) 451 (M + 2, 1.5),
450 (M" + 1, 1.8), 240 (4.4), 180 (8.8), 126 (11), 60 (L@Mal. Calcd for GH1gN3O,S: C,
72.14; H, 4.26; N, 9.35. Found: C, 71.89; H, 41899.06.

2'-(4-(2-chloroacetamido)phenylcarbamoyl)biphenyddtboxylic acid24: To a solution of
compound? (0.01 mole) in dimethylformamide (30 ml), Chlore&d chloride (0.01 mole)
was added in dropwise manner with stirring at rdemperature for 1 h, then the reaction
mixture was poured into ice/water and acidifiedw@.1 N HCI at pH 3-4. the resulting
precipitate was filtered off, dried and recrystadtl from ethanol to yiel@4 in dark brown
powder (50%); mp >300 °C; IR (KBr) ¢h8305, 3248 (OH,NH), 1767, 1671 (CON NMR
(DMSO-g) 6 4.2 (s, 2H, COE.CI), 7.18-7.22 (m, 6H, 4A4t + D,O-exchangeable 2M),
7.25-7.52 (m, 6H, 4, 5, 6, 4', 5', 6' biphehy)| 7.60 (d, 1H,J = 6 Hz, 3' biphenyH), 7.80
(d, 1H,J = 6 Hz, 3 biphenyH), 9.76 (s, DO-exchangeable §); MS m/z (%) 408 (M,
0.21), 364 (2.30), 343 (0.6), 248 (7.43), 224 (85.897 (51.02), 180 (100), 116 (2.75), 114
(6.78); Anal. Calcd for &H17,CIN,O4: C, 64.63; H, 4.19; N, 6.85. Found: C, 64.42; 294

N, 6.59.

2'-(4-(4-amino-5-cyano-2-oxo-2,3-dihydro-1H-pyriblyl) phenylcarbamoyl)biphenyl-2-
carboxylic acid26: A suspension of compourgd (0.01 mole), malononitrile (0.01 mole) and
triethylamine(0.01 mole) in dimethylformamide (20 ml) was heatedler reflux for 6 h,
after cooling to room temperature the resultingcimitate was filtered off, dried and
recrystallized from dioxane to yiekb as dark brown powder (40%); mp >300 °C; IR (KBr)
cmi® 3433, 3294 (OH, NH, NjJ, 2212 (CN), 1742, 1641 (COY NMR (DMSO-dg) & 2.49
(s, 2H, 2,3-dihydropyrrol 8,), 7.17-7.19 (m, 2H, 4, 4', biphenid), 7.24 (s, 1H, BO-
exchangeable N), 7.27-7.51 (m, 8H, 4 At + 5, 6, 5', 6' biphenyH), 7.59 (d, 1HJ =9 Hz,

3' biphenylH), 7.78 (d, 1HJ = 9 Hz, 3 biphenyH), 9.82 (s, 2H, BO-exchangeable i),
9.89 (s, 1H, DO-exchangeable ); MS m/z (%) 434 (M- 4, 9), 296 (7.5), 225 (23.9), 181
(53.7), 180 (95.5), 152 (100); Anal. Calcd fossld1sN4O4: C, 68.49; H, 4.14; N, 12.78.
Found: C, 68.19; H, 4.29; N, 12.52.

2'-(4-(2-imino-4-oxo-1,3-thiazolidin-3-yl)phenyldsmo-yl)biphenyl-2-carboxylic acid8:

A suspension of compoung4 (0.01 mole) and potassium thiocyanate (0.01 maie)
dimethylformamide (20 ml) was heated under reflox 1 h, after cooling the reaction
mixture is poured into water (100 ml), the pre@f®tis separated by filtration, washed with
water and recrystallized from dioxane to gi8eas dark brown powder (41%); mp >300 °C;
IR (KBr) cmi! 3407, 3280 (OH, NH), 1714 (CO¥ NMR (DMSO-ds) & 3.78 (s, 2H, 1,3-
thiazolidine GH,), 7.16 (m, 2H, 4,4', biphenW), 7.24 (s, 1H, BO-exchangeable M), 7.36-
7.50 (m, 8H, 4AH + 5, 6, 5', 6' bipheny), 7.59 (d, 1HJ = 9 Hz, 3' biphenyH), 7.79 (d,
1H, J = 9 Hz, 3 biphenyH), 9.88 (s, DO-exchangeable CaAM+ OH); MS m/z(%) 431 (M,
0.5), 387 (0.1), 358 (1.1), 332 (30.7), 181 (58168 (100); Anal. Calcd for £H17N304S: C,
64.03; H, 3.97; N, 9.74. Found: C, 63.77; H, 41429.47.
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Scheme 4

RESULTS AND DISCUSSION

Chemistry

Diphenic anhydridel was prepared by cyclodehydration of diphenic awdording to the
reported procedures [26]. Respective diphenic awmhoamides5-7 were prepared by
treating ethanolic solution of diphenic anhydrideith equimolar amounts of the appropriate
aromatic amine®-4 under reflux condition. Aminolysis df by aliphatic and heterocyclic
amines 8, 10 upon changing the ethanol to dioxane under reflafforded the final
monoamidesll, 14. Thin layer chromatography (TLC) study of the teat of diphenic
anhydride 1 with 2-aminotriazole9, evidenced the presence of spot corresponding to
unreacted starting compourd so it was more convenient to start this reactigttn two
mole equivalents oP to get a single spot, that represents the biphdigdrboxamide
derivativel3. Spectral and elemental analysis were in agreemiéimthe proposed structures
(scheme 1).
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4-Aminophenyl carbamoyl derivativ€ was employed as key intermediate for further
synthesis of the other target compounds. Thus wimnpound7 was condensed with
aromatic aldehydes (namely, p-methoxy and p-fluenalaldehyded5, 16) in ethanol under
reflux afforded the corresponding Schiff compourddsand 18 respectively. The azepine
derivatives22, 23 were obtained via the reaction of compoundith isothiocyanate49, 20.
The formation of azepine derivatives was assumgardoeed via initial nucleophilic attack
of p-amino group of compound on the isothiocyanates functional group to affoxh-
isolable intermediat@1 which underwent cyclodehydration. Also, compounhevas reacted
with chloroacetyl chloride in recently distilled dimethylformamide (DMF) at room
temperature to afford chloroacetamide derivag&én a good yield (scheme 2).

Chloroacetamide group of compoud was used as a key moiety to introduce pyrrole and
thiazolidinone rings, linked to the phenylcarbamsigle chain affording compoun@$ and

28 respectively. So, compourid was refluxed with malononitrile in dimethylformaahai, in

the presence of triethylamine adopting the reporesttion condition [27] to afford the
pyrrole derivative26 (scheme 3). IR spectrum 86 was characterized by the presence of
NH,, C=N, and C=0O absorption bands. Ti&NMR spectrum showed a singlet assigned to
the CH group of the pyrrole ring.

Synthesis of compound6 was assumed to proceed via initial alkylation oflananitrile
with elimination of one molecule of HCI [28] to affi non-isolable intermediat25s.
Intramolecular cyclization and tuatomerizatior2bfafforded the final pyrrole derivativ2s.

Reaction of compoun@4 with potassium thiocyanate in refluxing DMF waseatpted to
form the non-isolable intermedia®y that was cyclized on the basis of the mechanism
suggested by Vicini et al [29], forming the firthiazolidinone compoun@é8 as outlined in
scheme 4. Elemental and spectral analysis werastenswith the proposed structures.

Anticancer activity

Among the newly synthesized analouges, ten congsbin7, 13, 14, 18, 22-24, 26, 28
(NCS No0.752444-752448, 752450-752454) were selected by National Cancer Institute (NCI)
in-vitro disease-oriented human cell screening passay to be evaluated for their in-vitro
antitumor activity. The effective one-dose assag baen added to the NCI in order to
increase the compound throughput and reduce datertwnd time to suppliers while
maintaining efficient identification of active comgnds [30-32]. In this programme, the
selected compounds were screened at a single deag 40 M against 60 human cancer
cell subpanel that belong to nine cancer typdsiding leukemia, non-small cell lung, colon,
CNS, melanoma, ovarian, renal, prostate and boaaster cell lines. The data are reported as
a mean graph of the percent growth of treated .c@idy compounds which satisfy pre-
determined threshold inhibition criteria would press to the five dose screen.

The recorded data revealed that most of the testéidines are resistant to the selected
compounds, while some of them showed mild to mddesensitivity against some
compounds. Non-small cell lung cancer, NCI-H522 lbe¢ showed mild sensitivity towards
compounds/, 24, 26, 28 (Gl 17.27, 30.08, 28.85, 20.87% respectivelyn8ianeously,
HOP-92 cell line exhibited mild sensitivity agairgimpoundsl3 and28 (Gl value 18.35,
17.31% respectively). Except for the previous liedls the rest of Non-small cell lung cancer
subpanel exhibited high resistance against tesiatpounds. Regarding Leukemia subpanel
cell lines, all of them were resistant to testechpounds except for HL-60(TB) subpanel cell
line, that was moderately sensitive towards compepin (Gl 35.65%) an®8 (Gl 35%) and
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mildly sensitive towards the analog@ (27.01%). Also, Leukemia SR cell line showed mild
sensitivity against compourid (Gl 18.99%). Among the resistant CNS Cancer sublpaei|
line, SNB-75 was the only cell line that showeddsénsitivity against compoundsl4, 23,

24, 28 (Gl 17.34, 17.29, 14.40, 17.05, 19.27 respectjvdRenal Cancer cell lines, A498
showed mild sensitivity against tested compoddd(Gl 24.69%) and UO-31 was mildly
sensitive towards compoun@d and28 (Gl 21.92, 19.27% respectively). The rest of cance
subpanel cell lines that include Colon, Melanomeatian, Renal, Prostate and Breast cancer
exhibited high resistance against selected commound

CONCLUSION

The article described a simple nucleophilic reaxtiof different amines with diphenic acid
anhydride 1, affording novel monoamide®-7, 11, 13, 14. p-Aminophenylcarbamoyl
derivative7 was a pivotal intermediate for preparation of oth@vel compounds e.47, 18,
22-24. The second intermediate was chloroacetamide ateres 24 which underwent
nucleophilic attack from malononitrile or potassiuthiocyanate with subsequent
intramolecular cyclization to produce heterocyderivatives26, 28.

The selected compounds 7, 13, 14, 18, 22-24, 26, 28 did not show potent anticancer
activity against the tested cell lines. Among thetme most effective compounds are
monoamide¥, 24 and28 against Leukemia cell line, HL-60(TB) for composri] 28 and
Non-small cell lung cancer, NCI-H522 for compo#d
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