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ABSTRACT

Cyclohexenone derivative (2) prepared by reaction of butanoic acid (1) with ethyl acetoacetate reacts with aromatic
aldehydes, hydrazine hydrate, thiosemicarbazide to give arylidene, indazole and thiotriazole derivatives. The
behavior of the obtained thiotriazole towards hydrazine hydrate, aromatic amines, sodium nitrite, acetylacetone,
anthranilic acid, thiourea, benzalacetophenone has been studied. The structure of all synthesized compounds were
confirmed by micro analytical and spectral data. The antitumor activity of some of the synthesized compounds were
tested .

Keywords: cyclohexenone, indazole and thiotriazole derivatjamntitumor activity.

INTRODUCTION

In the last several decades, cyclohexenone andeirtdsivatives have received considerable atterdiom to their
wide range of applications. Cyclohexenone derieatigxhibit antifungfl] fluoresceni2]and anticancé¢B]activity.

On the other hand, indole derivatives exhibit attant[4],anti-microbigb,6], antimalarigl7]anti-proliferative
[8]anti-tumor[9]and also used as antivascular agéfs

Encouraged by these reports, the present investigateals with synthesizing a new series of cyckehene
containing the 2-phenyl indolemoiety hoping to e the antitumor activity of the new compounds.

EXEPERIMENTAL SECTION

All melting points are uncorrected .IR spectra (KBiere recorded with a Perkin Elmer Spectrum RXIRT
system *HNMR were measured with a Varian Gemini 200 MHZtiament using TMS as internal standard and
mass spectra were measured with a Shimadzu GC-M$9QIEX mass spectrometer.

Synthesis of 3-(3,4-dimethyl phenyl)-6-(ethoxy cadnyl)-5-oxo-1-(2-phenyl-1H-indol-3-yl) cyclohex-3-
enecarboxylic acid (2), (E)-3-(3,4-dimethyl phenyp-(ethoxy carbonyl)-5-oxo-1-(2-phenyl-1H-indol-3-§-2-
(3.,4,5-trimethoxy benzylidene)cyclohex-3-enecarbokg acid(3a),(E)-2-benzylidene-3-(3,4-dimethylphery-6-
(ethoxy carbonyl)-5-oxo0-1-(2-phenyl-1H-indol-3-yl)gclohex-3-enecarboxylic acid(3b), (E)-3-(3, 4-dimbyl
phenyl)-6-(ethoxy carbonyl)-2-(4-methoxy benzylide®)-5-0x0-1-(2-phenyl-1H-indol-3-yl) cyclohex-3-ene
carboxylic acid(3c)

A solution of 1 (0.01 mol) in ethanol (20 ml),sodiuethoxide(0.5 sodium metal in10 ml ethanol)and
ethylacetoacetate , 3,4,5tri methoxybenzaldehydezdddehyde and/ or anisaldehyde was refluxedHorie solid
separated on cooling was crystallized from ethanajive 2 and3a-c respectively(2 m.p.i03a 218 C,3b 212
C,3c 218C).Anal.calcd. for GH,eNOs C, 75.72; H, 5.76; N, 2.76; Found C, 75.70; H¥85 N, 2.72; calcd. for
CyH3NOg C, 73.56; H, 5.73; N, 2.04,Found C, 73.58; H,25.X, 2.03;, forGH33NOsC, 78.64; H, 5.58; N,
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2.35,Found C, 78.64; H, 5.58; N, 2.35; foplsNOs C, 76.78; H, 5.64; N, 2.24; Found C, 76.73; H, 5862.25
%
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Synthesis of 6-(3,4-dimethyl phenyl)-3-ox0-4-(2-phgl-1H-indol-3-yl)-3,3a,4,5-tetrahydro-2H-indazole4-
carboxylic acid (4),3-(3,4-dimethylphenyl)-5-oxo-¥2-phenyl-1H-indol-3-yl)-6-(5-thioxo-2,5-dihydro-1H1,2,4-
triazol-3-yl)cyclohex-3-enecarboxylic acid (6)

A solution of 2 (0.01 mol) in ethanol (20 ml),angdnazine hydrate or thiosemicarbazide, was refluoedh.The
solid separated on cooling was crystallized frohagol (4 m.p.23%C,6 m.p.238C). Anal .calcd.for GH2sN;O; C,
75.77; H, 5.30; N, 8.84. FoundC,75.72 ;H,5.35;N38.8rGC;;H,6N,0sS , C, 69.64; H, 4.90; N, 10.48;; S, 6.00
FoundC,69.60;H ,4.95 ;N,10.51; S,5.98 %
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Synthesis of 6-(3,4-dimethyl phenyl)-3-oxo0-4-(2-phgl-1H-indol-3-yl)-2-(phenylcarbamothioyl)-3,3a,4,5
tetrahydro-2H-indazole-4-carboxylic acid (5)

A solution of 4 (0.01 mol) in ethanol (20 ml),andemy! isothiocyanate(0.01 mol) was refluxed forTee solid
separated on cooling was crystallized from ethgBoh.p 258C). Anal.calcd. For GH3N4OsS C, 72.77; H, 4.95;
N, 9.17; S, 5.25 .Found C, 72.73; H, 4.97; N, 93.85.26 %
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Synthesis of 3-(3,4-dimethyl phenyl)-5-oxo-1-(2-plhgl-1H-indol-3-yl)-6-(3-(pyridin-2-ylamino)-1H-1,2,4-
triazol-5-yl)cyclohex-3-enecarboxylic  acid  (8a),63-(benzylamino)-1H-1,2,4-triazol-5-yl)-3-(3,4-dimédtyl
phenyl)-5-oxo-1-(2-phenyl-1H-indol-3-yl)cyclohex-Z&necarboxylic acid (8b) 3-(3,4-dimethylphenyl)-6-(5-(2,4-
dioxopentan-3-ylidene)-2,5-dihydro-1H-1,2,4-triazoBB-yl)-5-0x0-1-(2-phenyl-1H-indol-3-yl)cyclohex-3+ge-
carboxylic acid (10),3-(3,4-dimethylphenyl)-6-(3-hgirazinyl-1H-1,2,4-triazol-5-yl)-5-0x0-1-(2-phenyl-H-
indol-3-yl)cyclohex-3-enecarboxylic acid (7).

A solution of 6 (0.01 mol) in ethanol (20 ml),and{® mol) 2-amino pyridine,benzylamine,acetyl acetar
hydrazine hydrate(0.01 mol) was refluxed for 6le Holid separated on cooling was crystallized fethanol (8
m.p 270C,9m.p. 288C,11 m.p.27%C,13 m.p.256C,7 m.p.17%C),). Anal.calcd. for GHsNgOsC, 72.71; H, 5.08;
N, 14.13; Found C, 72.73; H, 5.06; N, 14.10;.fggHG3NsO3 C, 75.10; H, 5.47; N, 11.52; found C, 75.08; H%.
N, 11.55;. for G6H32N4O5C, 71.98; H, 5.37; N, 9.33;; Found C, 72.00; HE5 R, 9.34; for GlHZSNGOS C, 69.91;
H, 5.30; N, 15.78; O, 9.01,FoundC, 69.89; H, 5/8115.80%

Synthesis of  6-(5-(3,5-dimethyl-4H-pyrazol-4-ylide®)-2,5-dihydro-1H-1,2,4-triazol-3-yl)-3-(3,4-dimetll
phenyl) -5-oxo0-1-(2-phenyl-1H-indol-3-yl)cyclohex-Znecarboxylic acid (11)

A solution of 10 (0.01 mol) in ethanol (20 ml),ahgidrazine hydrate(0.01 mol) was refluxed for 6h. Bodd
separated on cooling was crystallized from eth&®Im.p 296C). Analysis for GsH3,N¢O3(%) calcd C, 72.47; H,
5.41; N, 14.08;,found C, 72.69; H, 5.20; N, 14.09%

Synthesis of 3-(3,4-dimethyl phenyl)-5-oxo0-1-(2-gmyl-1H-indol-3-yl)-6-(3-thioureido-1H-1,2,4-triazd-5-yI)-
cyclohex -3-enecarboxylic acid (13)

A solution of 6 (0.01 mol) in DMF (30 ml),andthi@a(0.01 mol) was refluxed for 6h.The solid sefmatraon
cooling was crystallized from ethanol (14 m.p. 216 Analy.calcd. forGH,sN¢OsSC, 66.65; H, 4.89; N, 14.57; S,
5.56.Found C, 66.60; H, 4.92; N, 14.60; S, 5.56 %

Synthesis of 6-(3-(3-acetyl-2,4,6-trioxotetrahydropyrimidin-1(2H)-yl)-1H-1,2,4-triazol-5-yl)-3-(3,4-dimethyl
phenyl)-5-oxo0-1-(2-phenyl-1H-indol-3-yl)cyclohex-Znecarboxylic acid (14)

A solution of 13 (0.01 mol) , acetyl chloride (3)mhdmalonic acid(0.01 mol) was refluxed for @reTsolid
separated on cooling was crystallized from eth&h®dIim.p 275). Analy.calcd. foggH3NgO; C, 66.26; H, 4.51; N,
12.53;Found C, 66.20; H, 4.55; N, 12.49 %

Synthesis 0f3-(3,4-dimethylphenyl)-5-ox0-6-(9-0x0:3a,8a,9-tetrahydro-[1,2,4]triazolo[5,1-b]quinazoln-2-yl)-
1-(2-phenyl-1H-indol-3-yl)cyclohex-3-enecarboxylic acid(12a),6-(6-bromo-9-oxo-1,3a,8a,9-tetrahydro-[2,4]
triazolo[5,1-b] quinazolin-2-yl)-3-(3,4-dimethyl phenyl)-5-ox0-1-(2-phenyl-1H-indol-3-yl)cyclohex-3-em -
carboxylic acid(12b) and 3-(3,4-dimethylphenyl)-5-g0-6-(3-(3-0x0-1,3-diphenylpropylthio)-1H-1,2,4-trazol-
5-yl)-1-(2-phenyl-1H-indol-3-yl)cyclohex-3-enecarbxylic acid (15)

A solution of 6 (0.01 mol) in butanol or ethanol0(2nl),andanthranilic acid,5-bromo anthranilic acidr
benzalacetophenone(0.01 mol) was refluxed for G4 solid separated on cooling was crystallizedhfiethanol
(13a m.p 258C ,13b m.p.27%,16 m.p.28%C). Analy.calcd. forGHs,NsO, C, 73.41; H, 5.03; N, 11.27;,Found C,
73.45; H, 5.01; N, 11.25; foggH;0BrNsO, C, 65.15; H, 4.32; Br, 11.41; N, 10.00;,Found 6,10; H, 4.35; Br,
11.42; N, 10.03;. for gH3gN,0,S C, 74.37; H, 5.16; N, 7.54; S, 4.32, Found4£35%; H, 5.56; N, 7.50; S, 4.35%

Synthesis of 6,6'-(3,3-(2,2'-methylene bis(hydrame-2,1-diyl))bis(1H-1,2,4-triazole-5,3-diyl)) bis(g3,4-
dimethyl phenyl) -5-oxo0-1-(2-phenyl-1H-indol-3-yl)gclohex-3-enecarboxylic acid) (16)

A solution of 7 (0.01 mol) , formaldehyde(0.01 mahd HCI (3 ml)were added .The mixture was refluk@d3
h.The solid separated on cooling was crystallizednfethanol (17 m.p 32C ). Analy.calcd. forgHsgN:.0g C,
70.24; H, 5.24; N, 15.60,Found C, 70.20; H, 5.3015(53%

Synthesis of 6,6'-(3,3"-disulfanediyl bis(1H-1,2,4razole-5,3-diyl)) bis(3-(3,4-dimethylphenyl)-5-o»-1-(2-
phenyl-1H-indol-3-yl)cyclohex-3-enecarboxylic acid) (9),6-(5H-[1,2,4] triazolo[1,5-d] tetrazol-6-yl)-3(3,4-
dimethyl phenyl)-5-ox0-1-(2-phenyl-1H-indol-3-yl)cglohex-3-enecarboxylic acid (17)

To a solution of 6,7(0.01 mol) in ethanol(20 migson nitrite(0.01 mol)and acetic acid(3 ml)were eddThe
mixture was stirred at room temperature for 4 he $hlid separated was crystallized from ethanolni1g32dC ).
Analy.calcd. forGHsgNgOsS, C, 69.77; H, 4.72; N, 10.50; S, 6.01,FoundC, 69H84.71; N, 10.50; S, 5.97, for
CsiH2sN;0s. C, 68.50; H, 4.64; N, 18.04;,Found C, 68.51; 1654 N, 18.05%
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Synthesis 0f3-(3,4-dimethylphenyl)-6-(3-hydroxy-4;@lihydro-[1,2,4]triazolo[5,1-c][1,2,4]triazin-7-yl)-5-0x0-1-
(2-phenyl-1H-indol-3-yl)cyclohex-3-enecarboxylic  ad(18),6-(4,6-dihydro-[1,2,4]triazolo[5,1-c][1,2,4friazin-
7-y1)-3-(3,4-dimethylphenyl)-5-0xo-1-(2-phenyl-1H#dol-3-yl)cyclohex-3-enecarboxylic acid(19)

A solution of 7 (0.01 mol) in xylene or ethanol (20),andchloroacetic acid or formic acid(0.01 maBs refluxed
for 6h.The solid separated on cooling was crygedifrom ethanol (19 m.p 242,20 m.p.21%C). Analy.calcd for
Ca3HgNgO,4 C, 69.22; H, 4.93; N, 14.68, Found. C, 69.20; 54N, 14.66; forgH,sNsOz C, 71.21; H, 5.07; N,
15.10;Found C, 71.20; H, 5.09; N, 15.11%.

Sulforhodamine-B(SRB)assay of cytotoxic activity:

MCF7 (breast carcinoma cell line), HEPG2 (hepatotal carcinoma cell line), HCT116(colon carcinomell
line) were obtained frozen in liquid nitrogen (-28) from the American type culture collection. Tiuenor cell lines
were maintained in the National cancer Institutajr@ Egypt, by serial sub-culturing . Potentiatatgxicity of
2,3a,6,7,8a,b,10,11,13,1ahd1 7were tested using the method of Skehan et al.

Principle :

The sensitivity of the human tumor cell lines tgrttoquinone was determined by the SRB assay. SRbight
pink aminoxanthrene dye with two sulfonic groupisla protein stain that binds to the amino groopmtracellular
proteins under mildy acidic conditions to provideemsitive index of cellular protein content .

Procedure

1-Cells were used when 90% confluence was reach&@5rflasks . Adherent cell lines were harvestechwit025
% trypsin. Viability was determined by trypan blegclusion using the inverted microscope (OlympugQlx
Tokyo, Japan) .

2-Cells were seeded in 96- well microtiter platea abncentration of 5x£0 10°cell / well in a fresh medium and left
to attach to the plates for 24 hrs.

3-After 24 hrs., cells were incubated with the appiate concentration ranges of drugsmpleted to total of
200ul volume / well using fresh medium and incurativas continued for 24, 48 and 72 hrs . Contetlsovere
treated with vehicle alone. For each drug concéntra4 wells were used .

4-Following 24, 48 and 72 hrs. treatment, the ceksenfixed with 50 pl cold 50 Yichloroacetic acid for 1
hr. at 4°C .

5-Wells were washed 5 times with distilled water atalned for 30 min. at room temperature with 5041% SRB
dissolved in 1 % acetic acid .

6-The wells were then washed 4 times with 1 % aeeiit .

7-The plates were air-dried and the dye was solwalliwith 100ul / well or 10 mMtris base (Ph 10.5)%m in on a
shaker (orbital shaker 0520, Boeco, Germany) &b 16.

8- The optical density (O.D.) of each well was meedspectrophotometrically at 564 nm with an ELIZAcioplate
reader (Meter tecl 960, U.S.A.). The mean background absorbance wasretically substracted and mean values
of each drug concentration was calculated. Theiogldetween survival fraction and compound conegian was
plotted to get the survivaturve of each tumor cell lines (Fig.1), The IC50ues (the concentrations of
thymoquinonesquired to produce 50% inhibition of cell growtid. 2).

RESULTS AND DISCUSSION
The new derivatives were prepared following thectiea sequences depicted in Scherbgd(

Treatment of 4-(3,4-dimethylphenyl)-4-oxo-2-(2-ple1H-indol-3-yl) butanoic acid1](1) with ethylacetocetate
in ethanol and sodium ethoxide yielded cyclohexenerivativ€2).Its IR spectrum showedC=0 at 1672pC=C
at 1601,and NH/OH at3443..Its mass spectrum shatvedparent ion peak at m/z 507(36.04%) THNMR
(DMSO-d)spectrum exhibited signals at (ppm): 12.34 (s,1),011.49(s,1H,NH), 6.887.86(m,13H,ArH),
2.50(q,2H.CHCHj5),2.51(t,3H,CHCH;),2.48(s,6H,2 XCH),2.49(s,2H,CH),3.45(s,1H,CH).

Condensation of2)with 3,4,5-trimethoxybenzaldehyde, benzaldehyde amdaldeyde giveBa-c) Its IR spectra
showeduC=0 at 1686, 1635, 1698C=C at 1588, 1598, 1587and NH/OH at 3442,34411,32€é9nass spectrum
of 3a showed the parent ion peak at m/z 685(2414) HNMR of 3a (DMSO-d;)spectrum exhibited signals
at(ppm):12.44(s, 1H, OH), 11.34(s, 1H, NH), 6.886[m, 16H, ArH), 3.17(q, 2H, Ci€Hs), 2.52(t, 3H, CHCHy),
4.49(s, 1H, CH), 3.85(s, 9H, 3XOGK 2.49(s, 6H, 2 XCh).

It was stated that indazole derivatives showedaardgebi¢l2],anti —inflammatorfl3]antimicrobial14]activities

.This prompted the author to synthesize new indadetivatives through the reaction(@jwith hydrazine hydrate
in bioling ethanol to give the indazole derivafiv®. Its IR spectrum showedC=0 at 1686pC=N at 1602 ,and
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NH/OH at 3448, Its mass spectrum showed the pawameak at m/z 475(1.02%). TiNMR(DMSO-ds)spectrum
exhibited signals at(ppm): 12.48 (s,1H,0OH), 11.461K,NH), 11.33 (s,1H,NH), 6.887.86 (m,13H,ArH)42.
(s,6H,2XCH) 2.51(s,2H,CH),3.48(s,1H,CH).

The nucleophilic addition ¢4) to phenylisothiocyanate gave the addi@t Its IR spectrum showadC=0 at 1663,
UC=N at 1602,0C=S at 1446 ,and NH/OH at 3442,.lts mass spectrtowead the parent ion peak at
m/z610(0.76%).ThéHNMR (DMSO-d;) spectrum exhibited signals at(ppm): 12.37(s,1H,0H.89(s,2H,2xNH),
4.23(s,1H,NH),6.88-8.09(m,18H,ArH), 2.30(s,6H,2X{HA.47(s,2H,CH).

The present investigation also deals with triazotetq6) derivative through the reaction of2)with
thiosemicarbazide in boiling ethanol in presenceaafium ethoxide. Its IR spectrum showsg=0 at 1672pC=N
at 1602, andC=S at1450 and NH/OH at 3426. Its repsstrum showed the parent ion peak at m/z 5344%6).0
The 'THNMR (DMSOd) spectrum exhibited signals at (ppm):12.39(s, ), 11.77(s, 1H, NH), 2.23(s, 2H,
2xNH), 6.50-8.18(m, 13H, ArH), 2.32(s, 6H, 2XgH2.46(s, 2H, Ch), 3.48(s, 1H, CH).

The resulting thion@)has been used as starting material for the praéparat a series of new compounds .Reaction
of (6) with hydrazine hydrate in boiling ethanolgithe hydrazide derivati@). Its IR spectrum was devoid ofC=S
and showed)C=0 at 1672pC=N at 1602, NH/OH at 3443. Its mass spectrum skotke parent ion peak at
m/z532(8.81%). The¢HNMR (DMSO-d;) spectrum exhibited signals at(ppm): 12.43 (s,1,011.50(s, 2H,
2xNH), 2.07(s, 1H, NH), 2.15(s, 2H, NH 6.88-7.86(m, 13H, ArH), 2.33(s, 6H, 2Xg)H2.54(s, 2H, Ch), 3.18(s,
1H, CH).

Treatment of6)with 2-amino pyridine and/ or benzylamine in ethagioe the amino derivative of triazqia,b).
Their IR spectra was devoid of C=S and show&+O at 1674, 1739)C=N at 1602, 1595 NH/OH at 3443,
3313.The mass spectrum 8k showed molecular ion peak at m/z 596(5.12%) (M+#)ile for 8b showed the
parent ion peak at m/z 607(13.25%). TRENMR(DMSO-d;) spectrum of 8a exhibited signals at(ppm): 12.39(s
1H, OH), 11.51(s, 2H, 2xNH), 4.46(s, 1H, NH), 68&1(m,18H, ArH), 2.26(s, 6H, 2XG}H 2.46(s, 2H, CH),
while for 8b exhibited signals at(ppm): 12.54 (s, 1H, OH), #{s52H, 2xNH), 3.78(s, 1H, NHG}H 6.86-7.86(m,
18H, ArH), 2.34(s, 6H, 2XC§), 2.10(s, 2H, Ch), 3.47(s, 1H, CH), 3.82(s, 2H, NHGH

On the other hand, compou®)l was oxidized to the disulfane deriva{i9¢ upon treatment with sodium
nitrite/acetic acid mixture. Its IR spectrum wasaidof uC=S, showedC=0 at 1639pC=N at 1569p NH/OH at
3440,0S-S at 1384, and its mass spectrum showed thetdarepeak at m/z 1066(1.04%). THedNMR(DMSO-
ds) spectrum exhibited signals at (ppm): 12.34(s, 2xDH), 11.25(s, 4H, 4xNH), 3.30(s, 2H, 2xCH), 6&880(m,
26H, ArH), 2.26 (s,12H, 4xC§)l, 2.50(s, 4H, 2xCH).

It was stated that pyrazole derivatives showed cantiefl5], anti-inflammatory16], antioxidanfl7],
antimicrobia]18], molluscicida]19], anti-angiogeni@0], antitumof21]activities. This prompted the author to
synthesize new pyrazole derivative, through thetrea of (6) with acetylacetone followed by cyclization witheth
binucleophile hydrazine hydrate to give the pyrazdérivative(11). The IR spectrum of10) showeduC=0 at
1673, uC=N at 1612) NH/OH at 3436. Its mass spectrum showed an iork pgam/z 598(1.14%). The
"HNMR(DMSO-d;) spectrum exhibited signals at(ppm):12.29(s, 1#4),011.36(s, 1H, NH), 6.86-7.88(m, 13H,
ArH), 2.05(s, 2H, 2XNH), 2.38(s, 6H, 2XCOGHK 2.10(s, 2H, Ch), 2.25(s, 6H, 2XCh), 3.48(s, 1H, CH). The IR
spectrum of11) showeduC=0 at 1662pC=N at 1608p NH/OH at 3436. Its mass spectrum showed the pawant
peak at m/z 596(10.01%). TAENMR(DMSO-d;) spectrum exhibited signal at(ppm): 12.32(s, 1#)QL1.51(s,
1H, NH), 6.85-7.82(m, 13H, ArH), 2.28(s, 6H, 2XgH3.35(s, 1H, CH), 2.46(s, 6H, 2XNGHKI2.46(s, 2H, 2xNH).

Reaction of6) with anthranilic acid and 5-bromo-anthranilic agave the quinazolinone derivativia,b). The
IR spectrum of(12a) showeduC=0 at 16660C=N at 1608,u NH/OH at 3440, while fdd2b)uC=0 at 1666,
UC=N at 1608,y NH/OH at 3444 and)C-Br at 670. The mass spectrum (dPa) showed an ion peak at m/z
624(9.69%) (M+3). ItstHNMR(DMSO-d;) spectrum exhibited signals at(ppm): 12.32(s, Of), 11.48(s, 2H,
2xNH), 7.02-8.02(m, 17H, ArH), 3.36(s, 1H, CH), 2(& 6H, 2XCH), 3.48(s, 1H, CH), 3.32(s, 1H, NCHN),
3.18(s, 1H, CH).

Treatment of(6)withthiourea in DMF give the thiourea derivatiy®3). Its IR spectrum showedC=0 at 1666,
UC=N at 1608, NH/OH at 3437 and C=S at 1446. Itssssgectrum showed an ion peak at m/z 578(12.14%p{M
The 'HNMR(DMSO-d;) spectrum exhibited signals at(ppm): 12.24(s, OH), 11.42(s, 3H, 3xNH), 11.31(s, 2H,
NH,), 3.31(s, 1H, CH), 6.86-7.84 (m, 13H, ArH), 2.283kl, 2XCH), 2.51(s,2H,CH).
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The thioxodihydropyrimidiedior(@4) can be prepared through the one-pot reactiqd3)f malonic acid and acetyl
chloride. Its IR spectrum was devoid C=S, show&EO at 1666,uC=N at 1600, NH/OH at 3410. Its mass
spectrum showed an ion peak at m/z 670(100%). FHBIMR(DMSO-d;) spectrum exhibited signals
at(ppm):12.36(s, 1H, OH), 11.50(s, 2H, 2xNH), 3s70{H, CH), 6.86-7.88(m, 13H, ArH), 2.22(s, 6H, 2X{,
3.45(s, 2H, CH), 2.43(s, 3H, COCH), 3.17(s, 2H, Ch).

The nucleophilic addition () to benzalacetophenone gave the ad{iL&}. Its IR spectrum showedC=0 at 1658,
UC=N at 1600pC-S at 1446 and NH/OH at 3436. Its mass spectriowsth an ion peak at m/z 740(43.86%). The
"HNMR(DMSO-d;) spectrum exhibited signals at(ppm):12.32(s, 1H),0L1.41(s, 2H, 2xNH), 3.41(s, 1H, CH),
7.12-8.16(m, 23H, ArH), 2.30(s, 6H, 2XGK3.47(s, 1H, SCH), 3.30(s, 2H, COgH2.49(s, 2H, CH).

On the other hand compoulfd) can be used as a key intermediate for the preparafiseries of new compound
thus(7) reacts with formaldehyde / HCI to form the dimemmound16). Its IR spectrum showedC=0 at 1670,
uC=N at 1608, NH/OH at 3408. Its mass spectrum shicaveion peak at m/z 1076(1.05%). TRNMR(DMSO-
ds) spectrum exhibited signals at(ppm): 12.26(s, 2x0H), 11.42(s, 4H, 4xNH), 6.84-7.88 (m, 26H, Arl2)51(s,
2H, 2XNCHN), 2.23(s, 12H, 4XC}\, 3.81(s, 2H, 2xCH), 4.60(s, 4H, 4XNH), 3.14(s,,22kCH)2. 48(s, 2H,
2XCH).

Treatment of7)with sodium nitrite /acetic acid mixture give therazole derivativg1l7). Its IR spectrum showed
VC=0 at 1727pC=N at 1589, NH/OH at 3405and N=N at 1176. Its mgsectrum showed the parent ion peak at
m/z 543(1.12%). Th&HNMR (DMSO-ds) spectrum exhibited signals at(ppm): 12.45(s, @H), 11.56(s, 1H, NH),
3.31(s, 1H, CH), 6.88-7.87(m, 13H, ArH), 2.28(s, @XCHy), 2.51(s, 2H, Ch), 3.51(s, 1H, CH).

On the other han(¥) react with chloroacetic acid in boiling xyleneftam the triazolotriazinecompou(tB). Its IR
spectrum showedC=0 at 1670pC=N at 1600, NH/OH at 3428. Its mass spectrum shoareion peak at m/z
570(17.72%). TheHNMR (DMSO-d;) spectrum exhibited signals at(ppm): 12.29(s, 2KOH), 11.65(s, 2H,
2xNH), 3.80(s, 2H, 2xCH), 6.88-7.87(m,13H, ArH)28(s, 6H, 2XCH), 3.11(s, H, CH), 2.51(s, 2H, GH

Reaction of (7) with formic acid in boiling ethanol form the triaibtriazine derivativél9). Its IR spectrum showed
vC=0 at 1662pC=N at 1608, NH/OH at 3401. Its mass spectrum ska¥e parent ion peak at m/z 556(15.21%).
The 'THNMR (DMSO-d;) spectrum exhibited signals at(ppm): 12.38(s, OHi), 11.85(s, 2H, 2xNH), 3.80(s, 1H,
CH), 6.88-7.87(m, 14H, ArH), 2.25(s, 6H, 2XgH3.11(s, 1H, CH), 2.51(s, 2H, NGK 2.30(s, 2H, Ch).

Cytotoxicity against different human cancer celieb in vitroFor evaluation of anti-tumor cytotoxyciof
compounds?,3a,6,7,8a,b,10,11,13,14nd 17, threedifferent human cancer cell lines were used : MCBréast
carcinoma cell line), HEPG2 (hepatocellular caramao cell line), HCT116(colon carcinoma cell line).
Cytotoxicity and IC50 values of the tested compauage shown in Fig. | and Il. The survival fractiomas
gradually decreased as the concentration of tkedtesmpounds was increased (Table 1).

From figure 11, it has been shown tia7,8a,b,9,10,11,17re the compounds of lowest IC50 which means tet t
are the most effective cytotoxic drugs, accordingdynpounds 10 antll can beused as very potent cytotoxic drug
for breast carcinoma ceb, for liver carcinoma cell and 7,8a,b,17 as colorcicemma cell cytotoxic drug, whilé as
moderate cytotoxic drug for liver carcinoma celspectively, while the remaining compounds are vesak
cytotoxic drug .

Table(1):Effect of some new prepared compounds orifterent types of tumor cells as cytotoxic drug

conc.ua/m MCF7 HEPG2 HCT116
HI 10 11 13 14 2 3a 2 6 7 83l 8 17
0 100 | 100 | 100| 00| 100 104 100 100 140 1p0 100 _ 100

1.56 74.23| 67.91] 100 100 100 98.45 98.57 90;82 80.98 7276.90.64| 92.23

3.125 37.86| 34.63] 98.1 98.48 96.42 93.17 93[{42 74.56 776B8.57.18| 72.58 84.7]1
6.25 26.41| 25.94| 9254 9477 89.14 84.86 82|14 58.25 124[1.28.02| 56.79 69.68
12.5 13.37| 16.86] 80.43 86.3p 79.48 77.33 65|93 39.67 931).17.25| 28.89 26.14
25 9.62 | 10.86| 58.04 78.42 6847 61.p3 36{84 23.18 61p.D.72 | 12.94] 14.2}
50 4.35 6.14| 23.67 6056 16.19 2646 8.15 1086 588.43 % 7.18 8.36
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Fig(1); Anti-tumor cytotoxicity of different concentration of new prepared compounds aganist different human cancer cell lines i writro

175



Sara Nabil AbdElal

J. Chem. Pharm. Res., 2013, 5(6):168-177

/ HCT-116

120
100
80
60

HCT-116

20
foo

Fig(1):Continued

HCT-116 Sa

120 4
100 4
80 4
60 -
40 -
20 +

HCT-116 i7

H Seriesl

Z 8a 8b 17,

s

Fig(2):0-10 Very potent cytotoxic drug , 10-20 Moderate cytotoxic drug , 20 Very weak cytotoxic drug .

176



Sara Nabil AbdElal J. Chem. Pharm. Res,, 2013, 5(6):168-177

CONCLUSION

A series of 2,3a,6,7,8a,b,10,11,13,14 and 17 congebave different anti-tumor effects and IC50 galof theme
were discussed .Compounds 10 and 11 can be usedygsotent cytotoxic drug for breast carcinoma, &for liver
carcinoma cell and 7,8a,b,17as colon carcinomaoggditoxic drug, while 4 as moderate cytotoxic dfag liver
carcinoma cell respectively, while the remainingypounds are very weak cytotoxic drug .
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