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ABSTRACT

Starting from the naphthalene derivative, whichobegls to the arylpropanoic acid family of NSAIDsitam 6-
methoxynaphthalene derivatives have been syntldesimel evaluated for their antiproliferative actieis. The
preliminary assays indicated that compourgtsd, 16 were found to have promising inhibitory activitgadnst
Colon cancer cell line HCT-116. Molecular modeliagd docking of the active compounds into AKR1C3
complexed with its bound inhibitor IndomethacinngsMolsoft ICM 3.4-8C program was performed in ortie
predict the affinity and orientation of the syntizesl compounds at the active site. Detailed syighggectroscopic
and biological data are reported.

Keywords: 6-Methoxynapthalenes/anticancer/ AKR1C3/dockituglies.

INTRODUCTION

Nonsteroidal anti-inflammatory drugs (NSAIDs) ared to control inflammatory diseases by inhibit®@X and,
in particular, COX-2 activity. It was well estaliied that NSAIDs protect against tumors of the gastestinal tract
and a variety of other tumors. Moreover, epidengalal studies provide evidence that the patienbwically

consuming NSAIDs is associated with reduced riskrefst, prostatic and colon cancer [1-3]. Recelmsmond
et al. suggested that NSAIDs could exert their-aatiplastic activities via a non-COX-2 pathway @KR1C3, is a
member of NAD(P)H-dependent aldo-Keto reductasedamily which has a broad tissue distribution, artdch

provides a potential mechanism for COX-independsicancer effect of NSAIDs [5,6]. A selective ibior of

AKR1C3 would be an important tool for understandisgole in cancer development [7].

Nonsteroidal anti-inflammatory drugs (NSAIDs) likelomethacin, flufenamic acid, diclofenac and naprohave
been recently identified as potent inhibitors of RKC3 with the IC50 values in the low micromolar gan
AKR1C3 converts PGD2 into PGF2a, thereby prevernitsgonversion to 1%12,14-PGJ2, a natural ligand for the
peroxisome proliferator-activated receptor-c(PRARNhibitors of AKR1C3 are thus potential anti-pésstic
agents as they can indirectly activate PRABceptor by diverting PGD2 catabolism to the getien of J-series
prostanoids. Activation of PPARreceptor induces differentiation and causes aptptio many cell types and
cancers [4, 5]. Although AKR1C3 is a promising tqggutic target, only a few inhibitors have beerortgul so far
[8]. Development of inhibitors that consist of nonstdrodre, and are thus devoid of residual steroidiegastivity,
would be especially attractive.
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Indomethacin, which is considered a potent inhibitothe AKR1C3, NADP+ indomethacin complex demaoaists
coordination between indomethacin’s bridge carbagndup and the catalytic Tyr55. This interactionsifion

indomethacin in the AKR1C active site in a way fasmothe binding to AKR1C3. Naproxen was docked it
AKR1C3 active site, it occupied a similar positiohactive site as indomethacin. It binds to thedrotof the active
sites' hydrophobic pocket and on top of the coemsymicotinamide moiety. Also, naproxen's carbaeyleould
form H-bonds with the oxygen atoms of the NADP+hdipphate moiety. This binding mode suggests thaad as
an even better inhibitor [5, 9].

Superimposition of the computer model of naproxary¢llow, carboxylate oxygens in red) on the X-sisucture
of indomethacin (in green, carboxylate oxygensenh) bound toAKR1C3

Design of drug targets containing two carboxyliougs appropriately attached to the opposite sifldsecaromatic
fragment (e.g., naphthalene ring) as shown by ounthesized compounds to interact with the active si
hydrophobic pocket while the first carboxylate negupy the oxyanion hole and the second forms Hibavith
oxygen of coenzyme’s diphosphate moiety will beoadyrational for potent inhibitors.

MATERIALS AND METHODS

Elemental analysis (C, H, N) were performed on PeBtmer 2400 analyzer (Perkin-Elmer, Norwalk, @ISA) at
the Microanalytical Unit of Cairo university. All @iting points were measured in open capillary tukssg Griffen
apparatus and are uncorrected. Progress of #utior was monitored by TLC using TLC sheets paged with
UV fluorescent silica gel Merck 60 F254 plate amere visualized using UV lamp. THel-NMR spectra were
recorded on Varian Gemini EM-300 MHz. NMR spechrofpmeter at Research Services Unit, Faculty adrige,
Cairo University. DMSQds was used as a solvent, the chemical shifts wesesared in ppm, relative to TMS as an
internal standard.

Chemistry
Compounds (2, 3, 5, 7, 8\ere prepared according to the reported method4.810

5-(1-(6-Methoxynaphthalen-2-yl)ethyl)-1,3,4-thiari&2-amine (4)

A mixture of compound3) (0.01 mol, 3 g) and phosphorus oxychloride (10 mbre refluxed together at 76 for
5 h. The reaction mixture was allowed to cool tipeured dropwise on to ice-cold water, the soliddpici so
formed was filtered, dried and crystallized frorhatol.

Yield (1.5 g, 53.5%)m.p. (217-220°C), Analysis% for C;sH;sNz0S(285.36) Calcd. (Found.) C: 63.13 (63.60), H:
5.30 (5.23), N: 14.73 (14.29R (cm™): 3190 (NH), 1616 (C=N)*HNMR (DMSO-d;) 5 (ppm) : 1.42-1.45 (m, 3H,
CHjy), 3.69-3.72 (g, 1H. CBH; ), 3.85 (s, 3H, OC§), 7.12- 7.48 (m, 3H, ArH), 7.71- 7.87 (m, 3H, ArH)0.05
(d, 2H, NH, D,O exchangeableMS (m/z): 285 (M, 8.97%), 270 (5.9%), 243(19.9 %), 185 (100%).
4-(3-(1-(6-Methoxynaphthalen-2-yl)ethyl)ureido)-ditbstituted)benzenesulfonamide (6a-d)
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A mixture of equimolar amounts (0.01 mol, 2.5 g) @@mpound§) and the appropriate sulphonamides (0.01 mol)
in DMF (10 ml) containing few drops of pyridine wesfluxed for 3 h. The reaction mixture was allovteccool
then poured on to ice-cold water acidified with HBke solid so obtained was filtered, dried armlystallized from
ethanol.

6a (R=H), 4-(3-(1-(6-methoxynaphthalen-2-yl)ethyl) ureidohbenesulfonamide

Yield (1.2 g, 76%)m.p. (165-168fC, Analysis % for GyoH»1N30,S(399.46) Calcd. (Found.) C: 60.13 (60.81), H:
5.30 (5.21), N: 10.52 (9.74)R (cm™): 3418, 3200 (NH), 1620 (COHNMR (DMSO-d) & (ppm) : 1.42-1.46 (m,
3H, CHy), , 3.85 (s, 3H, OC}), 4.87-4.85 (q, 1H. C8H,, J=6.6 Hz), 6.40 (br s, 1H. NH,,0 exchangeable),
6.66- 7.77, (m, 11H, ArH), 8.60, (s, 2H, BHD,O exchangeable) 9.40 (s, 1H. NH,exchangeableMS (m/z):
399 (M',7.75%), 377 (5.90%), 214 (30.30 %), 186 (100%).

6b: (R=COCH,), N-(4-(3-(1-(6-methoxynaphthalen-2-yl)ethyl)ureide@pyl sulfonyl)acetamigde

Yield (1.6 g, 89%)m.p. (167-176C), Analysis % for G,H,3N305S(441.50) Calcd. (Found.) C: 59.85 (59.90), H:
5.25 (5.43), N: 9.52 (9.10)R (cm™): 3350, (NH), 2964(CH-aliphatic) 1622 (CGHNMR (DMSO-d) 3 (ppm) :
1.37 (d, 3H, CH, J=6.9 Hz), 1.90 (s, 3H, COGH 3.84 (s, 3H, OC}k 4.86 (g, 1H. Ci&Hz, J=6.9), 7.11- 8.90
(m, 13H, ArH+ 3NH DO exchangeableMS (m/z): 445 (M+4, 4.85%), 214 (30.30 %), 185 (2046§976 (100%).

6¢. (R=2-pyridine) 4-(3-(1-(6-methoxynaphthalen-2-yl)ethyl)ureido){N4idin-2-yl)benzenesulfonamide

Yield (0.75 g, 39%)m.p. (170-173C), Analysis % for GsH24N40,S(476.55) Calcd. (Found.) C: 63.01 (63.33), H:
5.08 (5.40), N: 11.76 (11.99R (cm™): 3312 (NH), 2934 (CH-aliphatic), 1624 (COHNMR (DMSO-d) 5 (ppm)
:1.35-1.37, (d, 3H, C¥J, 3.85 (s, 3H, OC}), 4.83 (g, 1H, CI&H3), 6.46 (s, 1H, NH BD exchangeable), 7.10-
8.83 (m, 16H, ArH, 2NH BO exchangeableMS (m/z): 476 (M, 0.85%), 397 (3.82%), 211(15.78%), 185(100%).

6d: (R=2-thiazole)4-(3-(1-(6-methoxynaphthalen-2-yl)ethyl)ureido)Nidzol-2-yl)benzenesulfonamide

Yield (0.9 g, 46%)m.p. (241-244C), Analysis % for G3H,,N,0,S(482.58) Calcd. (Found.) C: 57.24 (57.21), H:
4.60 (4.82), N: 11.61 (11.49R (cm™): 3346 (NH), 2964 (CH-aliphatic) 1620 (CO), 15€8\), *HNMR (DMSO-
de) 3 (ppm) : 1.36-1.41 (m, 3H, G, 3.87 (s, 3H, OC}H), 4.85-4.87 (q, 1H. CHHs), 6.37-6.39 (d, 1H, ArH J=7.2
Hz), 6.39-8.72 (m, 14H, ArH, 3NH O exchangeabld)S (m/z): 482 (M,1.95%), 428 (11.90 %), 243 (18.10%),
200(100%).

N-Cyclohexyl-2-(2-(6-methoxynaphthalen-2-yl)propdjtoydrazinecarbothioamide (9)

A mixture of equimolar amounts (0.01 mol, 2.4 g)nafproxen acid hydrazid@&)(and cyclohexyl isothiocyanate
(0.01 mol, 1.4 g) in dioxane (20 ml) was refluxed 8 h on a water bath. The reaction mixture wzen
concentrated, cooled, and kept overnight in theigefator. The solid separated out was filterededr and
crystallized from ethanol.

Yield (1.8 g, 47.4%)m.p. (200-203°C), Analysis % for C,;H,7;N30,S(385.52) Calcd. (Found.) C: 65.42 (65.45),
H: 7.06 (5.99), N: 10.90 (11.29)R (cm™): 3372, 3240 (3NH), 2930-2854 (CH-aliphatic), 1§@D), 1176 (CS).
'HNMR (DMSO-d;) & (ppm) : 0.72 (br, 3H, Cyclohexyl H), 1.04 (br, 4Elyclohexyl H), 1.52 (br, 4H, Cyclohexyl
H), 1.44-146 (d, 3H, Ck J=6.9 Hz), 3.56 (s, 1H, NH,D exchangeable), 3.78 (m, 1H, CHS3), 3.86 (s, 3H,
OCHg), 7.13-7.17, (d, 1H, ArH J=8.7 Hz), 7.29 (s, 1H, Ag)yi 7.46-7.49 (d, 1H, Ark), 7.64-7.78, (m, 3H,
ArH, . ¢t1H, SH), 9.17 (s, 1H, CSNHD,O exchangeable), 9.94 (s, 1H, COMNKDO exchangeable),MS (m/z):
386 (M+1, 15.37%), 246 (23.45%), 185 (17.73%),(B30%).

N-cyclohexyl-5-(1-(6-methoxynaphthalen-2-yl)etHyB;4-oxadiazol-2-amine (10a)

A suspension 0f9) (0.02 mol, 3.8 g ) in ethangb0 ml) was dissolved in aqueous sodium hydrox&hd) with

cooling and stirring resulting in the formationatlear solution. To this, iodine in potassium dedsolution (5%)
was added dropwise with stirring till the coloriofline persisted at room temperature. The reactioture was
then refluxed for 3-5 hr on water bath. A mixturasathen concentrated, cooled, and the solid sangatavas
filtered and crystallized from ethanol.

Yield (1.3g, 37%);m.p. (145-148°C), Analysis% for G;H»sN3O, (351.44) Calcd. (Found.) C: 71.77 (71.51), H:
7.17 (6.97), N: 11.96 (11,63)R (cm™): 3354 (NH), 2934 (CH-aliphatic), 1567 (C=NHNMR (DMSO-d;) &
(ppm) : 1.10-1.27 (m, 4H, Cyclohexyl H), 1.45-1.%%, 3H, Cyclohexyl H + 3H, Ck 1.62-1.87 (m, 4H,
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Cyclohexyl H), 3.86 (s, 3H, OGN 4.49 (g, 1H, CEHs, J=7.2 Hz), 7.14-7.80, (m, 7H, ArH, NH\S (m/2):
320 (M'-CH,0, 15.37%), 212 (33.8%), 185 (100%).

N-cyclohexyl-5-(1-(6-methoxynaphthalen-2-yl)etiyB;4-thiadiazol-2-amine (10b)

Compound9) (0.01 mol, 3.8) of was added gradually with stigrie cooled conc. Sulphuric acid (10 ml) during 10
min. The mixture was further stirred for anotheln & an ice bath. The mixture was then poured ovashed ice
with stirring. The solid separated out was filteredshed with water, dried, and recrystallized fretimanol.

Yield (1.1g, 29.97%)m.p. (217-220°C), Analysis% for G,;H,sN;OS(367.51) Calcd. (Found.) C: 68.63 (68.91), H:
6.86 (6.23), N: 11.43 (11.60)R (cm): 3432 (NH), 2938 (CH-aliphatic), 1567 (C=N), 11{@=S).*HNMR
(DMSO-d) & (ppm) : 1.04-2.04 (3m, 14H, 11Cyclohexyl H+ 3H, £4/H 3.85 (s, 3H, OCH, 4.49 (q, 1H,
CHCH3) 7.64-8.21, (m, 7H, 6ArH+ INHMS (m/z): 367 (M, 0.29%), 368 (M+1, 0.21%), 368 (M+2,0.09%), 340
(0.89), 212 (19.75), 104 (100%).

4-Substituted-N'-(2-(6-methoxynaphthalen-2-yl)propd)benzenesulfonohydrazide (11a-d) and 4-SubstiN'-
(2-(6-methoxynaphthalen-2-yl)propanoyl) benzo hyitta (11e,f)

Equimolar amounts of8) (0.01 mol, 2.4 g) and the appropriate benzenesylifbloride/ or benzoylchloride (0.01
mol) in pyridine (18 ml) was stirred for half anurcat room temp. The mixture was poured onto idd-e@ter and
extracted with ethylacetate (3x100 ml). The orgapitase was washed with 1N HCI and water, dried over
anhydrous Nz50, and evaporated under reduced pressure. The cradeqgb was purified by recrystallization from
ethanol to give our target compouridsa-f

1la: (R=CH),N'-(2-(6-methoxynaphthalen-2-yl)propanoyl)-4-meltleyizene sulfonohydrazide

Yield (2.1 g, 52.7%)m.p. 168-17C°C, Analysis % for G;H,,N,O,S (398.48), Calcd. (Found) C: 63.30 (63.40), H:
5.65 (6.10), N: 7.03 (6.89)R (cnm): 3286 (2 NH), 1688 (COYHNMR (DMSO-d;) & (ppm) : 1.24-1.26 (d, 3H,
CH,, J=7.2 Hz), 2.25 (s, 3H, GH 3.61 (g, 1H. CH, J=7.2 Hz), 3.85 (s, 3H, Of;H.00- 7.02 (d, 2H, Arkl,
J=8.1 Hz), 7.14- 7.55 (m, 6H, ArH), , 7.71- 7.75 @H, ArH, 4), 9.67, 10.25 (2s, 2H, 2NH,,D exchangeableMS
(M/z): 384 [(M -14 (CH), 46.24%), 340 (45.13%), 242 (55.32 %), 184 (100%)

11b: (R=Cl), 4-Chloro-N'-(2-(6-methoxynaphthalen-2-yl)propanbghzene sulfonohydrazide

Yield (1.9 g, 48%)m.p. 177-186C, Analysis % for GH19CIN,O,S (418.89), Calcd. (Found) C: 57.34 (57.51), H:
457 (4.73), , N: 6.69 (6.36)IR (cm™): 3333, 3133, (sym & asym NH strech), 1686 (CBINMR (DMSO-d;) 3
(ppm): 1.25-1.27 (d, 3H, CHJ=7.1 Hz), 3.65-367 (g, 1H. CH, J=7.1), 3.873fd, OCH), 7.13- 7.27 (m, 3H,
ArH), 7.48- 7.52 (m, 4H, ArH) 7.64- 7.74 (m, 3H,H, 9.96, 10.35 (2s, 2H, 2NH,,D exchangeableMS (m/z):
418 (M, 3.70 %), 318 (0..23 %), 244 (1.12 %), 185 (100 %)

11c:(R=Br), 4-Bromo-N'-(2-(6-methoxynaphthalen-2-yl)propanoghbene sulfonohydrazide

Yield (1.92 g, 48%)m.p. 177-180°C, Analysis % for GgH,oBrN,O,S (462.34), Calcd. (Found) C: 51.84 (51.34),
H: 4.13 (4.58), N: 6.05 (6.31)IR (cmi'): 3344 (2NH), 1678 (C=O)HNMR (DMSO-d6)5 (ppm) : 1.25-1.27 (d,
3H, CH), 3.65-3.67 (g, 1H. CBH;), 3.85 (s, 3H, OCH), 7.14- 7.56 (m, 6H, ArH), , 7.72- 7.76 (m, 4H,HALy),,
9.96, 10.36 (2s, 2H, 2NH,.D exchangeableMS (m/z): 462 (M, 2.8 %), 464 (M+2, 2.7 %),due to Br isotope,
141(10.7 %), 185 (100 %).

11d: (R=F), 4-Fluoro-N'-(2-(6-methoxynaphthalen-2-yl)propandghzene sulfonohydrazide

Yield (1.2 g, 30%)m.p. 117-120FC, Analysis % for GgH1sFN,O,S (402.44), Calcd. (Found) C: 59.69 (59.68), H:
4.76 (4.91), N: 6.96 (6.69)R (cm™): 3286, (2 NH), 2972(CH-aliphatic) 1688 (CGHNMR (DMSO-d;) & (ppm) :
1.42-1.45 (d, 3H, Ck J=6.9 Hz), 3.61-3.66 (q, 1H. @HH;, J=7.1), 3.85 (s, 3H, OGH 4.21 (s, 1H, NH, BD
exchangeable), 7.11- 7.14 (d, 2H, ArBE=8.7 Hz), 7.15 (s, 1H, Ai{ 7.43- 7.46 (d, 2H, ArHJ=8.7 Hz), 7.71-7.78
(m, 7H, ArH), 9.19 (s, H, NH, D exchangeableMS (m/z): 402 (M, 0.70%), 318 (0..23%), 244 (4.12%), 185
(100%).

11e:(R=H), N'-(2-(6-methoxynaphthalen-2-yl) propanoyl)benzahyitle

Yield (1.51 g, 44.4%)m.p. 197-200C, Analysis % for G;H,oN,O5 (348.40), Calcd. (Found) C: 72.40 (72.78), H:
5.79 (5.11), N: 8.04 (8.21)R (cm?): 3305, 3197 (sym & asym NH strech), 1682, 1653Q@),"HNMR (DMSO-
ds) & (ppm) : 1.23-1.26 (d, 3H, GHJI=7.2 Hz), 3.65-3.68 (q, 1H. CHH;, J=9.6), 3.86 (s, 3H, OGH 7.13-7.75
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(m, 10H, ArH), 9.82, 10.29 (2s, 2H, 2NH,® exchangeableMS (m/z): 348 (M, 8.46%), 349 (M, 1.08%), 350
(M*2,0.25%), 185 (100%).

11f: (R=Cl), 4-Chloro-N'-(2-(6-methoxynaphthalen-2-yl)propanbgihzohydrazideyield (1.71 g, 45%)m.p. 167-
170°C, Analysis % for G;H:sCIN,O5 (382.84), Calcd. (Found) C: 65.88 (65.67), H: 54®8), N: 7.32 (7.09)R
(cm™): 3200 (2NH), 1672 (C=O}HNMR (DMSO-d;) & (ppm) : 1.37-1.39 (d, 3H, Gjf 3.86 (s, 3H, OCH),
3.88-3.92 (q, 1H, CBH,), 7.13-7.87 (m, 10H, ArH), 10.18, 10.42 (2s, 2 D,O exchangeable).MS (m/z):
383 (M, 5.25%), 302 (4.16%), 139 (81.70%), 110 (100%).

Ethyl 4-(2-(6-methoxynaphthalen-2-yl)propanamidomate (12)

A mixture of equimolar amounts (0.01 mol, 2.4 gRef6-methoxy-2-napthyl)propanoic acid chlorid) éndethyl
4-aminobenzoate (0.01 mol, 1.6 g) in DMF (10 mLjhtedning few drops of pyridine was refluxed for 2The
reaction mixture was poured over crushed ice, fespsl of HCl was added and the separated solid ptodvas
filtered, dried and recrystallized from ethanol.

Yield (1.42g, 38%)m.p. (152-155°C), Analysis% for C;3H»sNO, (377.43) Calcd. (Found.) C: 73.19 (73.39), H:
6.14 (6.45), N: 3.71 (3.58)R (cm™): 3110 (NH), 1712 (COO), 1656 (CONHHNMR (DMSO-d) & (ppm) : 1.25-
1.31 (d, 3H, CHester, J=7.3 Hz), 1.48-1.52 (m, 3H, CH{H=7.1 Hz), 3.88 (s, 3H, OGH 3.97-4.01 (m, 1H.
CHCH3, J=7.1), 4.23-4.30 (m, 2H. GHster, J=7.3), 3.87 (s, 3H, OgH7.12- 7.15, (d, 1H, A, 7.27(s, 1H,
ArHy) 7.48- 7.52, (d, 1H, Arj, 7.71- 7.93 (m, 7H, ArH), 10.40 (s, 1H, NH;exchangeableMS (m/z): 377
(M*, 1.24%), 302 (3.14%), 185 (100%).

N-(4-(hydrazinecarbonyl)phenyl)-2-(6-methoxynapheha2-yl)propanamide (13)

A mixture of (0.01 mol, 3.7 g) af2 and hydrazine hydrate (0.05 mol) in absolute ethé20ml) was refluxed for
10 h. The mixture was concentrated, cooled andgubir crushed ice in small portions while stirrantd kept for 3-
4 h at room temperature. The solid so obtainedfikased, dried and crystallized from ethanol.

Yield (2.449, 66%)m.p. (200-203°C), Analysis% for C,;H»;N30;(363.41) Calcd. (Found.) C: 69.41 (68.94), H:
5.82 (5.42), N: 11.56 (11.28)R (cm™): 3296 (NH), 1652 (CONHY:HNMR (DMSO-d) & (ppm) : 1.47-1.49 (d,
3H, CH;, J=6.9 Hz), 3.90 (s, 3H, OGH4.02-4.07 (g, 1H. CHHg,, J=7.1), 7.11- 7.15, (d, 2H, ArHa,d), 7.26- 7.31,
(m, 3H, ArH), 7.47- 7.52, (d, 2H, ArHb,c), 7.6980, (m, 3H, ArH), 8.82 (brs, 2H, NHD,Oexchangeable), 10.53
(s, 1H, NH DO exchangeableMS (m/z): 363 (M, 3.14%), 349 (2.23%), 333 (11.85 %), 185 (100%).

N-(4-(2-(cyclohexylcarbamothioyl) hydrazinecarbgmthenyl)-2-(6-methoxynaphthalen-2-yl)propanamibé) (

A mixture of equimolar amounts of compouri8) (0.01 mol, 3.6 g) and cyclohexyl isothiocyandde€{ mol, 1.4
g) in dioxane (20 ml) was refluxed for 8 h on wétath. The reaction mixture was then concentratedled, and
kept overnight in the refrigerator. The solid seped out was filtered, dried, and crystallized frethanol.

Yield (1.76g, 35%)m.p. (117-120°C), Analysis% for GgHz,N,05S(504.64) Calcd. (Found.) C: 66.64 (66.88), H:
6.39 (6.56), N: 11.10 (11.40)R (cm™): 3252 (3NH), 2932 (CH-aliphatic), 1664 (CO), 11{#8=S)."HNMR
(DMSO-ds) & (ppm) : 1.10-1.24 (m, 6H, Cyclohexyl H), 1.49-11, 3H, CH), 1.76-1.85 (m, 5H, Cyclohexyl H),
3.85 (s, 3H, OCH), 3.97-3.99 (q, 1H, CBHs), 6.70 (s, 1H, NH), 7.12-7.85, (m, 10H, ArH) 9., 1H, CSNH
D,O exchangeable), 10.10, 10.32 (2s, 2H, 2CONs) BxchangeableMS (m/z): 504 (M, 1.38%), 426(1.38%),
185(57.97%), 115 (100%).

N-(4-(5-(cyclohexylamino)-1,3,4-oxadiazol-2-yl)phig2-(6-methoxynaphthalen-2-yl)propanam{d®)

A suspension of compour(d4) (0.002 mol, 1.2 g) in ethan¢d0 ml) was dissolved in agueous sodium hydroxide
(5N) with cooling and stirring resulting in the foation of a clear solution. To this, iodine in Edi@m iodide
solution (5%) was added dropwise with stirring tiile color of iodine persisted at room temperatlite reaction
mixture was then refluxed for 5 h on water battmikture was then concentrated, cooled, and the soliobtained
was filtered, dried and recrystallized from ethanol

Yield (1 g, 24.69%)m.p. (157-160°C), Analysis% for G,gH3oN40,S(486.63) Calcd. (Found.) C: 69.11 (68.79), H:
6.21 (5.81), N: 11.51 (11.61)R (cm’): 3290 (NH), 2930 (CH-aliphatic), 1658 (CON), 1580=N).'HNMR
(DMSO-d) & (ppm) : 0.89-2.08 (3m, 14H, 11Cyclohexyl H + 3H £H 3.83 (s, 3H, OCH, 4.28 (q, 1H,

1556
www.scholarsresearchlibrary.com



Maha M A Khalifa et al Der Pharma Chemica, 2012, 4 (4):1552-1566

CHCH,), 7.12-7.77 (m, 10H, ArH) 10.37 (s, 2H, SH+NHMexchangeableMS (m/z): 486 (M, 14.7%), 474
(17.6%), 185 (6.38%), 66 (100%).

N-(4-(4-cyclohexyl-5-mercapto-4H-1,2,4-triazol-3pHenyl)-2-(6-methoxynaphthalen-2-yl)propanamidg) (1

A suspension of of compound4) (0.002 mol, 1.2g ) in ethandb0 ml) was dissolved in aqueous sodium
hydroxide (4N), resulting in the formation of aalesolution.The reaction mixture was refluxed fdn 6n a water
bath, concentrated, cooled, and filtered. The pkheffiltrate was adjusted with acetic acid to & kept aside for
1-2 hr. The solid separated out was filtered, wdshi¢h water, dried, and crystallized from ethanol.

Yield (1 g, 24.69%)m.p. (157-160°C), Analysis% for C,gH3oN4O,S(486.63) Calcd. (Found.) C: 69.11 (68.79), H:
6.21 (5.81), N: 11.51 (11.61)R (cm™): 3290 (NH), 2930 (CH-aliphatic), 1658 (CON)., T52C=N).*HNMR
(DMSO-d;) o (ppm) : 0.89-2.08 (3m, 14H, 11Cyclohexyl H + 3H £/H 3.83 (s, 3H, OCH), 4.28 (g, 1H,
CHCHg), 7.12-7.77 (m, 10H, ArH) 10.37 (s, 2H, SH+NHM@exchangeableS (m/z): 486 (M, 14.7%), 474
(17.6%), 185 (6.38%), 66 (100%).

N,N'-(Subsituted-phenylene)bis(2-(6-methoxynapbthalyl)propanamide )(17a,b)

Equimolar amounts of naproxen acid chlor{@g (0.01 mol, 2.4 g)) and o or p-phenylene diamhé1 mol, 1.08
g) in DMF (20 ml) containing few drops of pyridimeas stirred at room temperature for 2 h. The reaatnixture
was then poured on to ice-cold water and HCI, tha product so formed was filtered, dried and ystallized
from ethanol.

17a N,N'-(1,2-phenylene)bis(2-(6-methoxynaphthalen)grghanamide

Yield (0.91g, 40%)m.p. (137-146C), Analysis % for G4H3,N,O, (532.63), Calcd. (Found) C: 76.67 (76.60), H:
6.06 (5.90), N: 5.26 (5.58)R (cm™): 3300 (NH), 2978 (CH-aliphatic) 1656 (C=OINMR (DMSO-d) & (ppm) :
1.43-1.45 (d, 3H, CH J=6.9 Hz), 3.76-3.78 (q, 1H, @HH,, J=6.9), 3.83 (s, 3H, OGMH 7.13-7.16 (m, 3H, ArH ),
7.27-7.41 (m, 7H, ArH ), 7.70-7.80 (m, 6H, ArH .24 (s, 2H, 2NH BO exchangeableMS (m/z): 532 (M,
19.0%), 297 (19.0 %), 185 (66.7%), 77(100%).

17b;,N,N'-(1,4-phenylene)bis(2-(6-methoxynaphthalen)@rgbanamide)

Yield (0.88 g, 39%)m.p. (207-216C), Analysis % for G,H3,N,0,4 (532.63), Calcd. (Found) C: 76.67 (76.51), H:
6.06 (6.23), N: 5.26 (5.51)R (cm™): 3392 (NH), 1660 (C=O)HNMR (DMSO-d;) & (ppm) : 1.43-1.46 (d, 3H,
CHjs, J=6.9 Hz), 3.83 (s, 3H, OGJ13.91-3.93 (g, 1H. CAH3, J=6.9), 7.11-7.80 (m, 16H, ArH ), 9.99 (s, 2H,Ik2N
D,0 exchangeableMS (m/z): 532 (M, 5.06%), 533 (M+1, 4.13%), 398 (0.85 %), 320 (¥6§1185(100%).
4-(2-(6-methoxynaphthalen-2-yl)propanamido)-N-(4sihstituted sulfamoyl)phenyl)benzamide (18a,b)

Equivalent amounts of compount2j (0.01 mol, 1.85 g) ansgulphanilamide (0.01 mol, 1.7g ) or sulphadiazine
(0.01 mol, 2.5 g) in few drops of pyridine wasddgogether. The formed mass was then trituratéid ethanol and
the separated crystals were recrystalized by lgpdeveral times with ethanol to gi¥8aand18b respectively.

18a (R=H), 4-(2-(6-methoxynaphthalen-2-yl)propanamido)-N-@famoy! Iphenyl)benzamide

Yield (0.9 g, 33%)m.p. (205-207C), Analysis % for G7H»sN30sS(503.57) Calcd. (Found.) C: 64.40 (64.65), H:
5.00 (5.20), N: 8.34 (8.54)R (cmi'): 3286, 3400 (NH, Nb), 1656 (CONH)HNMR (DMSO-d) & (ppm) : 1.48-
1.50 (d, 3H, CH, J=7.2 Hz), 3.85 (s, 3H, OGH4.10-4.12 (q, 1H. CH, J=7.1), 7.12- 7.82, (mH1ArH), 9.86 (d,
2H, NH,, D,O exchangeable), 10.32, 10.43 (2s, 2H, 2NkD BxchangeableMS (m/z): 348 (M-CgH,NSO,,
1.24%), 384 (15.09%), 185 (100%).

18b: (R =2-Pyrimidine) 4-(2-(6-methoxynaphthalen-2-yl)propanamido)-N{@gyrimidin-2-ylsulfamoyl) phenyl)
benzamide

Yield (1.08 g, 34.44 %)n.p. (177-18CC), Analysis % for Gy;H,/Ns0sS(581.64) Calcd. (Found.) C: 64.01 (64.43),
H: 4.68 (5.15), N: 12.04 (12.00R (cm™): 3202 (NH), 1656 (CONHYHNMR (DMSO-d;) & (ppm) : 1.47-1.51 (d,
3H, CH, J=7.1 Hz), 3.85 (s, 3H, OGH 4.25-4.27 (q, 1H, CH, J=7.1 Hz), 7.12- 7.82, 11®H, ArH), 9.00, 10.09,
10.43 (3s, 3H, 3NH, ED exchangeableMS (m/z): 581 (M, 0.22%), 474 (0.24%), 185 (74%) 119 (100%).
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Anti-tumor screening test.

Activity against human cancer colon cell line HCT-16

Cells were plated in 96-multiwell plate (16ells/well) for 24 h before treatment with the qmunds to allow
attachment of cell to the wall of the plate. Diffat concentrations of the compounds under tes6(003M/mL)
were solubilised in dimethyl-sulfoxide (DMSO) anéne added to the cell monolayer of the five humglhlimes.
Monolayer cells were incubated with the compouras4B h at 37°C and in atmosphere of 5%,CA&fter 48 h,
cells were fixed, washed and stained with sulfoemithe B stain. The color intensity was measurednirELISA
reader [14]. The relation between surviving fractamd drug concentration is plotted to get theisahcurve for
the active compounds. Statistical Analysis Studdrnest was used for analysis of the biochemiaghmeters. The
data were expressed as meatandard error.

Docking using MOLSOFT ICM 3.4-8C program [15]
1- Convert our PDB file into an ICM object: Thisra@rsion involves addition of hydrogen bonds, assignt of
atoms types, and charges from the residue templates
2- To perform ICM small molecule docking:

a) Setup docking project:

1) Set project name:

2) Setup the receptor:

3) Review and adjust binding site:

4) Make receptor maps:

b) Start docking simulation:

3- Display the result:

ICM stochastic global optimization algorithm atteipo find the global minimum of the energy funatithat
include five grid potentials describing interactioiithe flexible ligand with the receptor and imtak conformational
energy of the ligand, during this process a stdcalternative low energy conformations is savedb(€a3).The
mode of interaction of the (indomethacin) withir8@A) was used as a standard docking model. Albitdnis were
compared according to the best binding free en@grigyimum) obtained among all the run.

RESULTS AND DISCUSSION

Chemistry

Naproxen acid chlorid2 is considered as a key starting material in thegqmestudy. It was converted to the target
compound3 through reaction with nucleophilic reagent as ¢bimicarbazide in the presence of pyridine as a. base
Cyclocondensation was achieved through heatingeruneflux with phosphorous oxychloride to give 5¢(6t
Methoxynaphthalen-2-yl)ethyl)-1,3,4-thiadiazol-2-ias.

Reaction of2 with sodium azide in DMF produced the azido deiixab. when the azido derivative was refluxed
with different sulphonamides, the urea derivatiwese obtained through the curtius rearrangemddif {there the
amino of sulfonamides react with the intermedigétedyanates) to form the urea derivatiasd . Esterification of
naproxen with ethanol afforded the ester derivafivieydrazinolysis of the latter using ethanolic taaine hydrate
gave the hydrazid&. Reaction of8 with cyclohexyl isothiocyanate yeilded the cormsg@ing thiosemicarbazide
derivative 9[16]. Oxidative cyclisation of compour@tlto 1,3,4 oxadiazole derivativd®a by elimination of HS
using iodine and potassium iodide in ethanolic iwod hydroxide. However,  N-cyclohexyl-5-(1-(6-
methoxynaphthalen-2-yl)ethyl)-1,3,4-thiadiazol-2iaen(10b) was obtained by cyclization oB by treating with
cold concentrated sulphuric acid [17-20]. The ddditreaction of the hydrazid® with the different sulphonyl/
benzoyl chlorides in the presence of pyridine dmse afforded a series of 1-pyrazolonyl-2(1H)-ggmieslla-f
The reaction proceeded initially by the nucleomhdttack of substituted/unsubstituted benzene salghchloride
or benzoyl chloride by th@ hydrazine nitrogen, followed by the formation of atermediary hydrochloride
complex. This complex is more or less rapidly debgtlorinated by the presence of base which useHGis
acceptor [21].

Accordingly, acid chloride2 was allowed to react with 4-aminoethylbenzoate wizcleophilic addition.
Hydrazinolysis of the produced estE2 using ethanolic hydrazine hydrate afforded the agiie derivativel3,
which was allowed to react with cyclohexyl isothjanate to yeild theorresponding thiosemicarbazide derivative
14.
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1,3,4-oxadiazol-2-amind5 and 1,2,4-triazole-3-thion€l6 were obtained by oxidative cyclisation b by
elimination of HS using iodine and potassium iodide in ethanaldiam hydroxide or smooth cyclization through
dehydration with 4N NaOH in ethanol to gité respectively.

The nucleophilic addition of amino group of 1 angt&nylenediamines to the carbonyl group of acidrathe 2

afforded the bis(2-(6-methoxynaphthalen-2-yl)praaide)derivativesl7a,h  Fusion of the ester compoui@
with two different sulfonamides in the presencévad drops of pyridine afforded compouniia,h

AI’%{OH
f 1 0 a
Ar)ﬁ(C'

0 5 O

o F

Ar NH,

0 o)
5 3
| ; le
S
0 H e
N J\ /O ' J\(S
11a-f A'JE N AT ) NH,

N
N-
Ar:a:SOZC6H4-CH3-4 9 4 N
€=S0,C¢H4-Br-4r _ Ar~ "NH
d=S0,CgH,-F-4 ia, b HN ,go
e=COCgHs
f=COCgxH,-Cl-4 \
Ar N
X< Lo
_ O SH RHN"0
~o 10a,b
a=0 R a=H
= b = COCH
b_s c= CGH5N3

d= 2- thiazole

Scheme 1, Reagents and conditions
a; /ISOCl/benzene, refluh; NH,NHCSNH/DMF, reflux,c: POCH/ reflux,
d;NaNs/Acetone,stirringg; NH,CsH,SQNHR/pyridine reflux; EtOH/H,SO4conc.,reflug; NH,NH,/EtOH,reflux,h; C¢H:,N=C=S/dioxaneij: a;5
N.NaOH,EtOH/KI stirringj:b; H,SQ, conc. stirring j; ArSQCI or ArCOCI/Pyridine, stirring.
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T RHNZ
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; : N
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Scheme 2Reagents and conditions:

a:NH,CsH,CO,Et, refluxb:NH,NH,/ EtOH, Refluxc:CsH;:NCS/Dioxane,refluxd:5N NaOH/ bin KI/ EtOH, ;4N NaOH/EtOHf; o/
p,NH.CsHsNH,/DMF, stirring, g; NH.CeH,SQNHR/pyridine, fusion.

Biological evaluation:

Antitumor screening test:

In order to appreciate the actual utility of ounhe synthesized compounds in cancer chemotherapyijtio
cytotoxicity were carried out. Development therapewprogram (DTP), Division of Cancer Treatment and
Diagnosis (DCTD), National Cancer Institute (NCBetheda, Maryland, USA has adopted iarvitro model
consisting of 60 human cell lines for primary aaticer screening. Screening utilizes 60 differembdu tumor cell
lines, representing leukemia, melanoma and camddisg, colon, brain, ovary, breast, prostate kideey. It is a
unique screen in that the complexity of 60 celklitlose response produced by a given compound gesuéd
biological response pattern which can be utilizegattern recognition algorithms (COMPARE progratding
these algorithms, it is possible to assign a pegatiechanism of action to a test compound, or terdene that the
response pattern is unique and not similar to dfi@ny of the standard prototype compounds includetie NCI
database.

Eleven compound4, 10a,b, 6a-d, 15, 16, and 18anere selected by NCI to be evaluated in the 60licelIpanel
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The screening is a two-stage process, beginning thé evaluation of all compounds against the 80lices at a
single dose of 10 uM. The output from the singlsedscreen is reported as a mean graph and is ldeafta
analysis by the COMPARE program. Compounds whidfibéxsignificant growth inhibition are evaluatedainst
the 60 cell panel at five concentration levels 16100 uM).

Table 1. Growth inhibitory activity (Gl so) of some selected in vitro tumor cell lines (uM)

Cpd No NCS panel Subpanel cell line Grg;:)/vth
6b 751311 Non small cell lung Cancer NCI-H522 44.24
Colon Cancer HCT-116 37.95

6¢ 571308 Non small cell lung Cancer NCI-H522 63.09
Colon Cancer HCT-116 35.53

Renal canct RXF39: 42.5%

A549/ATCC 61.57

6d 751309 Non small cell lung Cancer NCI-H522 5173
Colon Cancer HCT-116 35.40

SNB-75 50.70

CNS Cancer U251 66.34

Ovarian Cancer OVCAR-8 65.32

CCRF-CEM 64.41

) K-562 63.89

16 751884 Leukemia MOLT-4 5594
RPMI-822 54.26

A549/ATCC 41.22

Non small cell lung Cancer HOP-92 43.42

9 NCI-H460 43.24

NCI-H522 64.77

Colon Cancer HCT-116 48.97

SF-268 65.50

SF-295 60.69

CNS Cancer SNB-75 67.00

U251 56.83

M14 63.17

MDA-MB-435 62.43

Melanoma SK-MEL-5 67.51

UACC-62 58.29

Ovarian Canct NCI/ADR-RES 50.7¢

Renal Cancer CAKI-1 44.73

Prostate Cancer PC-3 39.18

Breast Cancer MCF7 48.27

“Data obtained from NCI in vitro disease-orientedran cell screen
*means that growth percent was more than 70%

IC50 activity against Colon cancer cell line HCT-16

Unfortunately none of our tested compounds werecsedl for five dose tests, but Compoulds c, d, 16were

found to have promising inhibitory activity agsircolon cancer cell line HCT-116, growth perceatamgthe range
of 35.4-48.9 %. The cytotoxic effects of the foompounds and doxorubicin, as a reference drugyéndifferent

concentrations, were evaluated in the Nationaltlrtst of Cancer, Cairo, Egypt.

Table 2. In vitro cytotoxic activity of selected sgthesized compounds of colon cancer cell line(HCTLS).

CNp: Surviving fraction concentration IEI\?IO
0 5 12.5 25 50
6b 1.00 032 056 022 026 8.09
6¢C 1.00 0.18 0.18 0.16 0.20 6.57
6d 1.00 025 029 019 022 7.10
16 1.00 040 033 019 0.22 8.30
Ref* | 1.00 0.32 0.26 0.17 0.1B 7.10

Ref*=Doxorubicin
ICs= compound concentration required to inhibit tunaedl line proliferation by 50 %.
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Fig. 2.Cytotoxic activity of the tested compoundand doxorubicin on cell survival of Colon Cancer ckline (HCT-116)
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Potential cytotoxicity of the active compounds wested using the method of Skehan et al [14,22[oiCoancer
cell line HCT-116 were incubated with five conaaibns (0-50)uM/ml for each compound. All the tested
compounds showed selective cytotoxicity againstablen cancer cell line (HCT-116) superior or conggh to
doxorubicin, with IC50 values of 8.09, 6.57, 7.800, 7.10 (uM) respectively. The growth inhaljt action of
the selected compounds is summarized in TabledZagp2

Molecular Modeling Studies

To pre-asses the anti-tumorigenic behavior of curehoxynapthalene derivativé®-d, 16 on a structural basis,
automated docking studies were carried out usind-S1OFT ICM 3.4-8C program [19] the scoring functicanrsd
hydrogen bonds formed with the surrounding aminidsaere used to predict their binding modes, tbheiding
affinities and orientation of these compounds at altive site of AKR1C3 enzyme. The protein—ligadnplex
was constructed based on the X-ray structure (PRE € S2A) AKR1C3 with its bound inhibitor indomeitin [5].
The scoring functions of the compounds were catedldrom minimized ligand protein complexes. Theax-
crystal structure of AKR1C3 reveals a substratetipign site that consists mainly of: hydrophobic aabi;m amino
acid side chains (Tyr24, Tyr55, Leu54,Trp227, ah@3®6). An oxyanion hole, which is located at tlogtdm of
the hydrophobic pocket, is formed by active siteosine (Tyr55), histidine (His117), and the coenegm
nicotinamide ring [9].

In our investigation, the 3D-coordinates in X-ragystal structure of AKR1C3 in complex with the ligh

indomethacin (PDB entry 1S2A) [5] was used as dweptor model in AKR1C3 docking simulation. The kit
model of indomethacin with AKR1C3 (Fig-3) was catent with the previously reported X —ray analySisand

revealed the following binding mode: The carboryy@en is far away from Tyr 55 or His 117 to H-badidectly.

Instead, the carboxylate group points toward aberacts with the oxygen atoms Ol1ln, O2n from thetimemide
half of the NADP+ diphosphate moiety, forming twgdhogen bonds, and additional H-bond if formed lestw
indomethacin O2 of COOH and He2 of Glu 222.
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Phe 247

Fig. 3. The proposed binding mode of original ligad indomethacin into the active binding site of AKRL3 active site. It has ICM score
of -80.45, it forms three hydrogen bonds, two of #m between H of COOH and O1n,02n of Phosphate méjeof NADP. And another
hydrogen bond between 02 of COOH and He2 of amincca Glu222...

Also our docking studies revealed that, naproxesupies a similar position of active site as inddmaetn (fig-4).
It's O2 of carboxylate could form H-bonds with thdnl atom of NADP+ diphosphate moiety, in addittortwo
hydrogen bonds between O3 of carboxylate and Ha, dllamino acids Tyr23, Tyr24 respectively.

\.'Tu ?UTW
- J

Typ 227

Fig. 4. The proposed binding mode of naproxen intthe active binding sie of AKR1C3 active site. Ihas ICM score of -73.44, it forms
three hydrogen bonds, one of them between O2 of @M and H1nl of Phosphate moiety of NADP. Anothetwo hydrogen bond
between O3 of COM and Hn, Hb1, of amino acids Tyr23, Tyr24 respectiely...

Our active compound6b, ¢, d and 16when modeled in the active site of AKR1C3 enzyniab{e 3, figs 5-8)
revealed strong binding affinities, their bindingeegies were -132.88, -137.22, -137.69, -102.60 /KA,
respectively compared to -80.45 &-73.44 of indoraeth & naproxen respectively. It is interestingptmnt out that
compounds6b, ¢, d and 16were found to be a very promising AKR1C3 inhibitoas it takes advantage by it's
ability to H bond to amino acid present in the axiga hole (Tyr 55 and His 117) in the vicinity dfet coenzyme’s

nicotinamide with the aromatic residues locatedthia hydrophobic pocket, and at the same time to RAD
diphosphate.
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Table. 3. ICM scores of naproxen, tested compoundsdomethacin, and hydrogen bonds formed with aminacid residues and their

lengths.
Cpd No Dgglélrneg No of Hydrogen Atom of ligand Amino acid residues forming the Lengthg)é:é/drogen
bonds involved hydrogen bonds
Kcal/mol (A
02 of CODH Phosphate moiety of NADP....H1nl 2.22
Naproxen -73.44 3 03 of COtH Tyr24...Hbl 1.82
03 of CCOH Tyr23....Hr 2.1¢
83 O(IngQ Phosphate mo@ety of NADP....H1nl 2.57
05 of CacH Phosphate moiety of NADP....H2al 2.46
6b -132.88 5 H11 of C_ON|-3| Glu222... Hgl 1.94
H23 of CHCH Tyrs5..0h 1.51
- Amide of Nicotin-amide ring....O7n 2.52
02 of CONH Tyr 55...He2 2.56
02 of CONH His117.....Hel 2.69
bc -137.22 4 03 of SQ Glu222... Hgl Phosphate moiety of 2.01
04 of SQ NADP....H1n1 2.27
O1 of OCH; Phosphate moiety of NADP....Hal 2.80
04 of SQ His117.....Hd2 2.65
6d -137.69 5 04 of SQ Amide of Nicotin-amide ring....H7n7 2.77
H15 of GHsSO, Tyr 55...He2 2.66
H14 of GHsSO; Tyr 55...He2 1.94
O1 of CONH Tyr 55...Hd1 2.19
01 of CONH Amide of Nicotin-amide ring....H7n2 2.07
16 -102.60 5 02 of OCH Phosphate moiety of NADP....Hal 2.37
N2 of Triazole Glu222... Hn 2.50
N3 of Triazole Glu222... Hn 2.80
H of COOH Phosphate moiety of NADP....O1n 2.36
Indomethacin -80.45 3 H of COOH Phosphate moiety of NADP....O2n 1.57
02 of COOH Glu222... He2 2.24

Tepd2 277

Fig 5-8. Binding modes of compounds 6 b, ¢, d an® into the binding site of AKR1C3.

Fig. 5. The proposed binding mode of 6b into thective binding site of AKR1C3 active site. It has I®/ score of -132.88, it forms five
hydrogen bonds, two of them between O3, O4 of S@2d H1nl, H2al of Phosphate moiety of NADP. OneyHrogen bond between O5
of COCH; and Hgl of amino acid Glu 222, other hydrogen bahbetween H11 of CONH and Oh of Tyr55. The last hysgen bond is
between H23 of CHCH3 and O7n of Amide of Nicotamide ring....
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Serdi18
His 117

Trp 227 ‘

Phe'306

Tyr 305

Fig. 6. The proposed binding mode of 6¢ into thecéive binding site of AKR1C3 active site. It has I® score of -137.72, it forms four
hydrogen bonds, two of them between O2 of GH and He2 and Hel of Tyr55 and His117 respectivel..One hydrogen bond between
03 of SG and Hgl of amino acid Glu 222. And hydrogen bontetween O4 of SO2 and H1nl of Phosphate moiety SADP....

Fig. 7. The proposed binding mode of 6d into thective binding site of AKR1C3 active site. It has I®/ score of -137.69, it forms five
hydrogen bonds, one between O1 of OGHind Hal of Phosphate moiety of NADP. Two hydrogelmonds between 04 of S and Hd2 of
His117 and H7n7 of Amide of Nicotinamide ring ...Anther two hydrogen bonds is between H14, H15 of heene ring of sulfonamide
and He2 of amino acid Tyr55....

Teplz27

Phre 306
—

Ty 305

Fig. 8. The proposed binding mode of 16 into thective binding site of AKR1C3 active site. It has I®1 score of -102.60, it forms five
hydrogen bonds, two between O1 of CRH and Hd1 of Tyr55 and H7n2 o of Amide of Nicotimmide ring. Another one between O2 of
OCH3; and Hal of Phosphate moiety of NADP. Two hydrogelbonds between N2, N3 of Triazole and Hn of anmunacid Glu 222.
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CONCLUSION

In this present study, some functionally derivethé&hoxynapthalene2-18 were synthesized, eleven compounds
were selected and screened in NCI (National caimstitute, Maryland, USA) to be evaluated in thed®l line
panel. Unfortunately, none of the compounds wascsetl to the five dose assay, however some ofahmounds
6b-d and 16showed good growth percentage inhibition espscedlainst colon cancer (HCT-116) ranging from
35.4-48.9 %, these compounds were sent to Natmarader institute, Cairo, Egypt, where the in vitgbotoxicity
against HCT 116 cell line of colon cancer was eatdd. IC50 of selected compounds were superiompasable to
standard doxorubicin, values were of 8.09, 6.510,78.30, 7.10 (uM) respectively. Using Molsoft IC3M4-8C
program, molecular modelling and docking studiethefsynthesized compounds into ARK1C3 complexet its
bound inhibitor indomethacin (1S2A) were performiedrder to predict the binding affinities and oriations of
these compounds at the active site. The ICM sealges of6b-d and 16were 132.88, -137.22, -137.69, -102.60
Kcal/mol, compared to -80.45 &-73.44 of indometimaand naproxen respectively.

These ICM values and number of hydrogen bondingvebdogood agreement with predicted binding affisitées
verified by biological data. According to theseuks, we can conclude théb-d and 16appears to be potentially
attractive chemotherapeutic agents especially ionccancer therapy.
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