Available online at www.scholarsresearchlibrary.com

Q\(\a(maC/;g(
Scholars Research Library db WAL %
Scholars Research i * k@# ?
Der Pharmacia Lettre, 2015, 7 (2):206-220 Y <4 *
(http://scholarsresear chlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Synthesis of some new compounds containing the py@yl moiety

Galal Hosni Sayed, Sara Nabil Abd El-aP and Zeinab Hashen

#Heterocyclic Synthetic Laboratory, Department ok@listry, Faculty of Science, Ain Shams Universibhassia,
Cairo, Egypt
PHeterocyclic Synthetic Laboratory, Department ok@listry, Faculty of Science (Girls), Al-Azhar Umiity, Nasr
City, Cairo, Egypt

ABSTRACT

The one pot reaction of pyrazol@vdth malononitrile , ethylacetoacetate in presemfearomatic aldehyde ,
ammonium acetate and/or piperidine gave compodr@sReaction of compoundl with ammonium thiocaynate ,
formamide / formic acid and acetic anhydride gasempounds/-9. Reaction of compourilwith acetic anhydride
followed by hydrazine hydrate gave compoufb@sind 11 respectively . Reaction of pyrazol@neith glucose ,
phenyl isothiocaynate ,nitrous acid /aniline , a@tio aldehyde have also been taken onto considerdt give
compoundsl2,13,15 and thea ,f —unsaturated keton&6 . Compoundl6 was used as key intermediate for
preparation of various heterocyclic compounds vis reaction with pyrazolor®e ,hydrazine hydrate |,
hydroxylamine hydrochloride , urea , thiourea ,étlyanoacetate / sodium ethoxide , malononitriEaimonium
acetate or sodium ethoxide and also with ethyl @asdtate / sodium ethoxide . The newly synthesiaeghounds
were characterized by IRHNMR ,mass spectral data. The antitumor and bi@aigactivity has also been taken in
consideration.

Keywords: Pyrazolone ,Pyrazolopyrimidines,PyrazolopyrazolgaRopyrazole , Biological activity , , Antitumor
activity.

INTRODUCTION

Pyrazolone is one of the important heterocyclic poomds having five membered ring lactam and antiaddiketo
(C=0) group . It occurs in many drugs and synthetaducts. The compounds having pyrazolone moietyf@und
to be remarkable anti tubercular, anti-inflammatenytibacterial, and antitumor actiVit§*as potential therapeutics
for immune thrombocytopeniBisacteriostatit’ **anticancerou$, antioxidant'’?°and fungicidaf*#*

The present investigation deals with synthesisoaies new pyrazolone derivatives to study their bahaowards
some nucleophilic as well as electrophilic reagémtthe hope of obtaining new derivatives of bidbtad) interest
and potential target compounds. The new synthegigeazolone were tested for their cytotoxic acyivaind their
structure activity relationship were examined
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MATERIALS AND METHODS

General

All melting points were measured on a GallenKangdtimg point apparatus and are uncorrected. IRtsp¢iKBr)

were recorded with a Perkin EImer Spectrum RXIFTsiRtemHNMR(DMSO-D6) were measured with a Varian
Gemini 200 MHz instrument using TMS as internalndierd and DMSO-d6 as solvent and mass spectra were
measured with a Shimadzu GC-MS-QP 100 EX massrspestier.

RESULTS AND DISCUSSION

The new derivatives were prepared following thetiea sequences depicted in Schehand2

The starting material pyrazoloBavas prepared using ethyl acetoaceflates g-keto ester and 2,4- dinitro phenyl
hydrazine2. Compounds unsubstituted at pyrazole C-4 , tleemers are possible assigned as 1H-pyrazol — 5-ol
(A) , 2,4-dihydro -3H-pyrazol-3-onBj and 1,2 —dihydro -3H-pyrazol-3-ort),

| OH | o N ©
| | :
R R
C
A B

The IR spectrum o8 displayed band at 1658 &ndue to C=0 absorption at position 5 and was def@i®H and
NH which indicated that pyrazoloBexists in the keto form.

The bifunctional compoun® was used as key intermediate for the preparatfoseseral new heterocyclic
compounds via its multicomponent reaction with pdioxybenzaldehyde and active methylene compouadsely
malononitrile and / or ethyl acetoacetate in thespnce of ammonium acetate and / or piperidineivte the
aminocarbonitrild and5 and the pyrazolopyriding@

It has beenreported thataminocarbonitrile reastét ammonium thiocyanate in boiling acetic acid give
(thioxopyrimidinyl) thiourea derivative , while irour investigation we isolated the amino (iminométhy
thiocyanatsmethane thioimid&@t¢éhrough two consecutive addition of two molecubddsaammonium thiocyanate to
compound4.

Treatment of compound 4 with formamide in the pneseof formic acid and DMF afforded the open stiet
pyrazolo(3,4-b) pyridinylformamid.

Acetylation of compoundsand5 with acetic anhydride afforded the acetylated coamals pyrazolo (3,4-b-pyridn-
6-yl) acetamide9 and dihydropyrano (2,3-c) pyrazol-6-yl) acetaniidle respectively . The structure of these
compounds were confirmed by spectroscopic dataatswithe reaction of compoudd with hydrazine hydrate to
give the bis compoundll. The hydrazine hydrate is an ambiendt nucleopghiégefore one molecule of it attacks
two molecules of compound 10 followed by hydrogemato afford the bis compourid.

Condensation of pyrazolone 3 with glucose in ethahoDMF / drops of AcOH mixture gave the
pentahydroxyhexylidenepyrazolone derivative 12 .

In the presence of piperidine ,pyrazolone 3 reawaii¢hl phenyl isothiocyanate through its active nyethe group to
give the thioamide derivative 13.

Compound 13 is a versatile multifunctional reagehich reacted with hydrazine hydrate to affordpptaz3,4-c)
pyrazolethione 14 .
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Reaction of pyrazolone 3 with nitrous acid and iasilgave the red dye 4-(2-phenylhydrazono)-1H-myiaze
derivative 15 .

Knoevenagel condensation reaction of the pyraml8nwith 2,4-dimethoxybenzaldehyde in the preseoice
piperidine gave the pyrazolone derivative 16 .

Pyrazolone 16 reacted with pyrazolone 3 in the @mes of sodium ethoxide to give
thehydroxypyrazolylpyrazolol17.

Pyrazolone 16 can be used as key intermediatehéopteparation of several new heterocyclic compseunwid its
reaction with different nitrogen nucleophiles swashhydrazine hydrate , hydroxyl amine hydrochlorideea and
thiourea (Scheme 2,3)

Reaction of compound 16 with hydrazine hydrate gsxeezolo (3,4-c) pyrazole 18 vjgattack on C=C moiety in
compound 16 followed by 1,5- dipolar cyclizationwhile hydroxylamine hydrochloride gave pyrazolo¢g)4
isoxazole 19.

Reaction of 16 with urea afforded the pyrazolo(®,4yrimidinone 20 vig-attack on the C=C moiety in compound
16 , followed by 1,6- intramolecular dipolar cydation.

However , reaction of thioureawith compound 16 géneepyrazolo (4,3-e)(1,3) thiazinylthiourea 21 Biattack on
the C=C moiety in compound 16 , followed by 1,8ramolecular dipolar cyclization through the sul&tom , then
the loss of ammonia through the reaction with agotholecule of thiourea.

Reaction of ethyl cyanoacetate in the presencedifimm ethoxide gave the pyrano (2,3-c)pyrazoleaaithte 22.

Interestingly , the product of the reaction of rmalpitrile with compound 16 depends on the reaatimmditions , in
the presence of ammonium acetate and / or sodiioxiele compounds 23 and 24 were obtained , resjedcti

Similarly ,reaction of compound 16 with ethyl acatetate in the presence of ammonium acetate gave
thepyrazolo(3,4-b) pyridinylethanone 25 via theiidd of the nucleophile ethyl acetoacetate onfhearbon of

the electrophile 16 in a conjugate addition reaciio the presence of ammonium acetate followed yyization

and dehydrogenation

DISCUSSION

Synthesis of 1-(2,4-dinitrophenyl)-3-methyl-1H-pyraol-5(4H)-one (3)

A mixture ofethylacetoacetdtg0.01 mol) and 2,4-dinitrophenylhydrazi2e(0.01 mol) in acetic acid (50ml)was
refluxed for4 hrs and left to cool. The separataitisvas filtered off, washed with ethanol , drigxd recrystallized
from aceticacid.yield 85% and M.P168 °C.

Analysis 0f3C,HgN,05(264) (%) calcdC: 45.46; H, 3.05; N, 21.21.Found45.40; H, 3.09; N, 21.22.
The IR spectrum ofishowed absorption bands at 1658cand 1608 ci attributable tol C=0 andV C=N.

Synthesis of 6-amino-1-(2,4-dinitrophenyl)-4-(4-hybxyphenyl)-3-methyl-1H-pyrazolo[3,4-b]pyridine-5-
carbonitrile (4)

A mixture of pyrazolon&0.01 mol) , malononitrile(0.01 mol), ammonium atet (0.03mol) and p-
hydroxybenzaldehyde(0.01 mol)wasfused for 15 hrs4@170°C, the reaction mixture was poured onto water ,to
give the solid product 4 ,which was washed withewdried and recrystallized from EtOH .yield 7286d M.P250
°C.

Analysis 0f4C,0H;3N;05(431) (%) calcd: C, 55.69; H, 3.04; N, 22.73..Fahd55.40; H, 3.29; N, 22.82.

IR spectrum ofishowed absorption bands at 16232236 cri,3107 cnt, 3334,3226 c attributable to/ C=N
, ¥ CN andV OH andVNH, . The mass spectrum showed the molecular ion aeak(z 432 (M+1,0.03%). Thii-

208
Scholar Research Library



Galal Hosni Sayedet al Der Pharmacia Lettre, 2015, 7 (2):206-220

NMR(DMSO-d6) showed signal bandgppm at 9.89 (s,1H,OH), 6.91-7.91 (m, 7H,Ar-H), 482H,NH),
2.34(s,3H, CH).

Synthesis of 6-amino-1-(2,4-dinitrophenyl)-4-(4-hyabxyphenyl)-3-methyl-1,4-dihydropyrano[2,3-c]pyrazde-
5-carbonitrile (5)

A mixture of pyrazolon&0.01 mol) , malononitrile(0.01 mol), and p-hydrbeynzaldehyde(0.01 mol) in presence
of 1 ml piperdinewasfused for 15 hrs at £60 After cooling , the solid product was washech&tOH , dried and
recrystallized from EtOH .yield 68% and M.P280 °C.

Analysis 0f5C,0H14NgO6(434) (%) calcd: C, 55.30; H, 3.25; N, 19.35..Faahd55.40; H, 3.20; N, 19.30.

IR spectrum ofdshowed absorption bands at 1613%m®233 cn, 3345,3289 ci attributable toy C=N ,V CN
andVNH, . The mass spectrum showed the molecular ion aeaiz 434 (0.1%). ThiH-NMR(DMSO-d6) showed
signal bandgppm at 10.29 (s,1H,0OH), 6.78-8.01 (m, 7H,Ar-HR2(s,2H,NH), 1.39(s,3H, CH).

Synthesis of 4-(1-(2,4-dinitrophenyl)-3,6-dimethytH-pyrazolo[3,4-b]pyridin-4-yl)phenol(6)

A mixture of pyrazolong0.01 mol) , ethylacetoacetate (0.01 mol), ammoniaocetate (0.03mol) and p-
hydroxybenzaldehyde(0.01 mol)wasfused for 15 hrd7a °C. After cooling , the solid product was washed
withwater |, filtered off and recrystallized from@H . yield74% andM.P278 °C.

Analysis 0f5C,0H;sNs05(405) (%) calcd: C, 59.26; H, 3.73; N, 17.28..Fahd59.40; H, 3.69; N, 17.18.

IR spectrum oBshowed absorption bands at 1618’c8356cnT attributable tol C=N ,¥ OH . The mass spectrum
showed the molecular ion peak at m/z 407 (26.62%&.'H-NMR(DMSO-d6) showed signal bandppm at 6.96-
8.11 (m, 8H,Ar-H), 4.01(s,2H,Nf}, 2.19(s,6H,2X CH).

Synthesis  of  6-amino-1-(2,4-dinitrophenyl)-4-(4-hybxyphenyl)-3-methyl-1H-pyrazolo[3,4-b]pyridin-5-
yl)(iminomethyl)thiocyanatomethane thioimidate(7)

A mixture of4 (0.01 mol) and ammonium thiocyanate (0.03mol)det@& acid (10 ml) was refluxed for 10 hrs. The
reaction mixture was poured onto water  filtered pfwashed with water , dried and recrystallizednfr
EtOH.yield68% and M.P266 °C.

Analysis 0f 7CH1sNgOsS, (549) (%) calcd:C, 48.08; H, 2.75; N, 22.94: S,671 Found: C, 48.01: H, 2.77; N,
22.96: S, 11.70.

IR spectrum of7’showed absorption bands at 1616%¢206 crit,3069cm',3354cntattributable toV C=N N CN,
v OH,N NH. The mass spectrum showed the molecular iok pean/z 547 (3.32%). ThtH-NMR(DMSO-d6)
showed signal bandppm at 6.76-8.91 (m, 7H,Ar-H),5.11(s,2H,2XNH),4 $2H,NH), 3.19(s,3H, CH).

Synthesis of N-(5-cyano-1-(2,4-dinitrophenyl)-4-(4ydroxyphenyl)-3-methyl-1H-pyrazolo[3,4-b]pyridin-6-
yl)formamide (8)

Amixture of4 (0.01 mol) , formic acid(5 ml), formamide(10 mhdadimethylformamide (5 ml) was refluxed for 2
hrs ,the reaction mixture was poured ontowatke Jolid product that separated was filtered wfdshed well with
water , dried and recrystallized from EtOH.yield78%e M.P273 °C.

Analysis 0B C,1H;3N;706(459) (%) calcd: C, 54.91; H, 2.85; N, 21.34 .FauBd54.88; H, 2.83; N, 21.37.

IR spectrum of8showed absorption bands at 1612%crh657 crit, 2206 cnt,3069cnt,3461cntattributable tovV
C=N N C=0y CN, Y OH,N NH. The mass spectrum showed the molecular iok pea/z 459 (1.02%). ThiH-
NMR(DMSO-d6) showed signal bandippm at 11.45(s,1H,NH) ,10.91(s,1H,0OH), 7.06-8.51, @Hl,Ar-H),),
2.34(s,3H, CH).
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Synthesis of N-(5-cyano-1-(2,4-dinitrophenyl)-4-(&ydroxyphenyl)-3-methyl-1H-pyrazolo[3,4-b]pyridin-6-yl)
acetamide (9), N-(5-cyano-1-(2,4-dinitrophenyl)-44-hydroxyphenyl)-3-methyl-1,4-dihydropyrano[2,3-c]
pyrazol-6-yl)acetamide(10)

Amixtureof compound and/or 5 (0.01 mol) , and acetic anhydride(20 ml was reftlxor 5 hrs ,the reaction
mixture was poured onto water .The solid prodbat separated was filtered off , washed well wititer , dried
and recrystallized from EtOH.Yield 872% and M.P286°C.Yield df075% and M.P298°C.

Analysis 0B CxH;5N;06(473) (%) calcd: C, 55.82; H, 3.19; N, 20.71;.Fou@d55.85; H, 3.17; N, 20.68;while for
10C,,H16NsO,(476) (%) calcd: C, 55.47; H, 3.39; N, 17.64;.Fou@d55.40; H, 3.42; N, 17.70.

IR spectrum ofshowed absorption bands at 1613%ch675 crif, 2206 crit, 3355 crifattributable toy C=N
C=0y CN, ¥ OHA NH .while for 10showed absorption bands 1595 ¢ni666 cni, 2206 cni, 3356 cm
Tattributable toy C=N ' C=0, CN, Y OHA/ NH. The mass spectrum 8fshowed the molecular ion peak at m/z
473 (10.55%) and forl0 is 477(2.88%). The'H-NMR(DMSO-d6) of 9 showed signal bandsppm at
11.65(s,1H,NH) ,10.89(s,1H,0H), 7.01-8.01 (m, 7HIAr), 2.28(s,6H,2x Ck), while 10showed signal bands
dppm at 11.74(s,1H,NH) ,10.95(s,1H,0OH), 7.03-8.41 §ri,Ar-H),), 1.98(s,6H,2x Ck)

Synthesis of 6,6(1,1-hydrazine-1,2-diyl)bis(ethane-1,1-diyl)bis(eanedinyl)bis (1-(2,4-dinitrophenyl)-4-(4-
hydroxyphenyl)-3-methyl-1,4-dihydropyrano[2,3-c]pyrazole-5- carbonitrile(11)

Amixture of 10 (0.01 mol) , hydrazine hydrate(0.01 mol)in etha(@d ml) was refluxed for 2 hrs ,the reaction
mixture was poured ontoice/HCI(1:3) .The solidduat that separated was filtered off , washed wéh water ,
dried and recrystallized from EtOH.yield72% and MR °C.

Analysis 0B Cy4H3sN14015(951) (%) calcd: C, 55.46; H, 3.78; N, 20.59 .Fau@d55.48; H, 3.77; N, 20.58.

IR spectrum df1showed absorption bands at 1599%c1216 crit,3226cnt,3425cnTattributable to C=N N CN,
v OH,N NH. The mass spectrum showed the molecular iok gem/z 950 (2.04%).

Synthesis of 1-(2,4-dinitrophenyl)-3-methyl-4-(2,3,5,6-pentahydroxyhexylidene)-1H-pyrazol-5(4H)-on€l12)

A mixture of3 (0.01 mol) , glucose (0.01 mol)in water (1 ml),etbl50 ml), and dimethylformamide( 5 ml) was
heated on water bath for 2 hrs.The solid produeat separated was filtered off , washed well withes@x10 ml) ,
dried and recrystallized from EtOH.yield69% and M32 °C.

Analysis 0fL.2 C;6H18N4010(426) (%) calcd: C, 45.08; H, 4.26; N, 13.14.Fou@d45.01; H, 4.30; N, 13.17.

IR spectrum ofl2showed absorption bands at1613tnil698 crit, 3341cntattributable toy C=N N C=0OV OH.
The mass spectrum showed the molecular ion peakza#26 (55.55%). TheH-NMR(DMSO-d6) showed signal
bands &ppm at  11.45(s,1H,NH)  ,10.98(s,5H,5xOH), 7.36-8.1m, 4H,Ar-H),), 3.34(s,4H,
4xCHOH),3.21(s,2H,CkDH),1,99(s,3H,CH).

Synthesis of 1-(2,4-dinitrophenyl)-3-methyl-5-oxo-Mhenyl-4,5-dihydro-1H-pyrazole-4-carbothioamide (B)

A mixture of3 (0.01 mol) , and phenylisothiocyanate(0.01 moljliy acetone (50 ml) in presence of piperidine (0.5
ml) was heated on water bath for 4 hrs .The reacdtiixture was poured ontoice/HCI.The solid prodtizt
separated was filtered off , washed well with watdtied and recrystallized from EtOH.yield81% andP 289 °C.

Analysis 0fl3 C17H13N505S(399) (%) caled: C, 51.12; H, 3.28; N, 17.54; $38ound: C, 51.09; H, 3.30; N, 17.55;
S, 8.03.

IR spectrum ofl3showed absorption bands at 1613%¢h674 cnt, 3169cnT,attributable tol C=N N C=0; OH,.
The mass spectrum showed the molecular ion peakz#00 (0.09%). ThéH-NMR(DMSO-d6) showed signal
bandsdppm at 7.12-8.01 (m, 8H,Ar-H),4.45(s,1H,NH),2.55($,CH) ,1.34(s,3H, C§).

Synthesis of 6-(2,4-dinitrophenyl)-4-methyl-2-phenyl,6-dihydropyrazolo[3,4-c]pyrazole-3(6H)-thione 14)
Amixture of 13 (0.01 mol) , and hydrazine hydrate(0.01 mol) imagiol (50 ml )was refluxed for 5 hrs .The reaction
mixture was poured ontoice/HCIl.The solid prodinetttseparated was filtered off , washed well wititew , dried
and recrystallized from EtOH.yield58% and M.P330 °C
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Analysis ofl4 C;7H;1,NgO,S(396) (%) caled: C, 51.51; H, 3.05; N, 21.20; $98ound C, 51.45; H, 3.07; N, 21.22;
S, 8.11.

IR spectrum ofl4showed absorption bands at 1436%crh613 cnt, 3226¢nT attributable toV C=S N C=N; NH,.
The mass spectrum showed the molecular ion peakzaB98 (4.09%). ThéH-NMR(DMSO-d6) showed signal
bandssppm at 6.92-8.11 (m, 8H,Ar-H),4.23(s,1H,NH),1.83t, CH).

Synthesis of 1-(2,4-dinitrophenyl)-3-methyl-4-(2-pbnylhydrazono)-1H-pyrazol-5(4H)-one (15)

Aniline(0.01 mol) was dissolved in con. HCI (5mBdathe solution was then cooled to {5 Solution of sodium
nitrite (0.01 mol) in water (3 ml) was then addedhis solution dropwise with vigorous stirring thg about 1 hr
,while cooling at0-8C . The clear diazonium salt solution was thenedddropwise to a well cooled( 8&) and
stirred solution of pyrazolole(0.01 mol) in sodium acetate (1 gm,dissolved iml5of 25 % aqueows ethanol).
Stirring was continued for 4 hrs atto 825 The solid product that separated was filterdd, efashed well with
water , dried and recrystallized from EtOH.yield7a#d M.P221 °C.

Analysis ofl5 CigH1,NgO5(368) (%) calcd: C, 52.18; H, 3.28; N, 22.82;.Foin82.22; H, 3.26; N, 22.80.

IR spectrum ofl5showed absorption bands at 1608%¢h663 crif, 3226¢nT,attributable toy C=N N C=0; NH,.
The mass spectrum showed the molecular ion peakza870 (11.01%). Th&H-NMR(DMSO-d6) showed signal
bandssppm at 11.23(s,1H,NH),6.82-8.51 (m, 8H,Ar-H),2.13t CH).

Synthesis of4-(2,4-dimethoxybenzylidene)-1-(2,4-dtrophenyl)-3-methyl-1H-pyrazol-5(4H)-one (16)

Amixture of 3 (0.01 mol) , 2,4- dimethoxybenzaldehyde(0.01 nimlethanol (50 ml) in presence of piperidine (1
ml) was refluxed for 5 hrs .The solid product thkaeparated was filtered off , washed well with ethardried and
recrystallized from EtOH.yield74% and M.P197 °C.

Analysis 0fl6 CigH16N40(412) (%) calcd: C, 55.34; H, 3.91; N, 13.59.Found&.30; H, 3.93; N, 13.61.

IR spectrum ofléshowed absorption bands at 1598'¢ri673 crit, ,attributable toy C=N N C=0 .The mass
spectrum showed the molecular ion peak at m/z 234.9%). ThéH-NMR(DMSO-d6) showed signal bandspm
at 7.12-8.31 (m, 7H,Ar-H),3.23(s,6H,2x OgH..99(s,3H, CH).

Synthesis of4,4'-((2,4-dimethoxyphenyl)methylenei(1-(2,4-dinitrophenyl)-3-methyl-1H-pyrazol-5-ol) (17)
Compoundl6 (0.01 mol) was added at room temperature withiis¢gjrto a mixture of pyrazoloi3e(0.01 mol) ,and
sodium ethoxide (0.5 gm sodium in 10 ml ethanahgn the mixture was stirred for another 1 hr @°C0 .The
reaction mixture was poured ontoice/HCI.The splidduct that separated was filtered off , washelll wi¢h water
, dried and recrystallized from EtOH.yield74% andP¥90 °C.

Analysis 0.7 CogH24NgO1(676) (%) calcd: C, 51.48; H, 3.58; N, 16.56;.Fo@)b1.52; H, 3.56; N, 16.54.

IR spectrum ofl 7showed absorption bands at 1625"c®840cn, attributable tol C=N,N OH,. The mass spectrum
showed the molecular ion peak at m/z 676 (11.21PkE *H-NMR(DMSO-d6) showed signal bandgpm at
11.23(s,2H,2xOH),6.87-8.02 (m, 10H,Ar-H),3.41(s BHOCH,), ,2.13(s,6H,2X Ch).

Synthesis of4-(2,4-dimethoxyphenyl)-1-(2,4-dinitropenyl)-3-methyl-1,3a,4,5-tetrahydropyrazolo[3,4-c]
pyrazole(18)

Amixture of 16 (0.01 mol) , hydrazine hydrate(0.01 mol) in etHat&) ml) was refluxed for 5 hrs .The solid
product that separated after cooling was filteréd, ovashed well with water , dried and recrystadll from
EtOH.yield84% and M.P270 °C.

Analysis 0f18 C;9H1gNeOg (426)(%) calcd: C, 53.52; H, 4.26; N, 19.71. FauBd53.55; H, 4.25; N, 19.69.
IR spectrum ofl8showed absorption bands at 15997'¢r8226 cn, ,attributable toy C=N N NH .The mass

spectrum showed the molecular ion peak at m/z 423.2%). ThéH-NMR(DMSO-d6) showed signal ban8spm
at 11.34(s,1H,NH), 7.01-8.11 (m, 8H,Ar-H),3.46{4,2x OCH,),2.01(s,3H, CH).
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Synthesis of 3-(2,4-dimethoxyphenyl)-6-(2,4-dinitnehenyl)-4-methyl-3a,6-dihydro-3H-pyrazolo[3,4-
clisoxazole(19)

Amixture of 16 (0.01 mol) , hydroxylamine hydrochloride(0.01 miol)pyridine (10 ml) was refluxed for 6 hrs .The
solid product that separated after cooling wasritl off , washed well with water , dried and retaitized from
EtOH.yield59% and M.P230 °C.

Analysis 0f19C;gH7N507 (427)(%) calcd: C, 53.40; H, 4.01; N, 16.39. Foon83.45; H, 3.98; N, 16.36.

IR spectrum ofl9%howed absorption bands at 1614 crattributable toV C=N ,.The mass spectrum showed the
molecular ion peak at m/z 425 (13.02%). THeNMR(DMSO-d6) showed signal bandppm at 11.34(s,1H,NH) ,
7.21-8.01 (m, 7H,Ar-H),3.65(s,1H,CH)3.21(s,6H,2x I@§52.21(s,3H, CH).

Synthesis of 4-(2,4-dimethoxyphenyl)-1-(2,4-dinitnpehenyl)-3-methyl-4,5-dihydro-1H-pyrazolo[3,4-d]
pyrimidin -6(3aH)-one (20)

Amixture of 16 (0.01 mol) , and urea (0.01 mol) in glacial acet@d (20 ml) was refluxed for 5hrs .The solid
product that separated after cooling was filteréd, ovashed well with water , dried and recrystahl from
EtOH.yield77% and M.P214 °C.

Analysis 0f20C,gH1gNsO; (454)(%) calcd: C, 52.86; H, 3.99; N, 18.50. Foon#2.90; H, 3.97; N, 18.548.

IR spectrum of20showed absorption bands at1600th711 cnt,3363 cnit attributable toy C=N N C=0
NH.The mass spectrum showed the molecular ion peak/z 454 (1.02%). Th&H-NMR(DMSO-d6) showed
signal bandsSppm at 11.04(s,1H,NH) , 7.01-8.31 (m, 7H,Ar-H)®<l1H,CH)3.01(s,6H,2x OGH2.09(s,3H,
CHy).

Synthesis of1-(4-(2,4-dimethoxyphenyl)-1-(2,4-dimbphenyl)-3-methyl-1,4-dihydropyrazolo[4,3-e][1,3]hiazin
-6-yl)thiourea (21)

Amixture of 16 (0.01 mol) , and thiourea(0.01 mol) in glacial tcacid (20 ml) was refluxed for 5hrs .The solid
product that separated after cooling was filteréd, ovashed well with water , dried and recrystadll from
EtOH.yield61% and M.P241 °C.

Analysis 0f21C,0H1sN6Os (529)(%) calcd: C, 47.63; H, 3.62; N, 18.52; S,112FoundC, 47.58; H, 3.64; N, 18.53;
S, 6.83.5,12.12.

IR spectrum oR1showed absorption bands at 142T¢h615cnt, 3110-3001 ci 3279 cnt attributable toV C=S
~N C=N N NH,,Y NH.The mass spectrum showed the molecular ion peakz 454 (1.02%). THél-NMR(DMSO-
d6) showed signal bandsppm at 11.18(s,1H,NH) , 6.91-8.01 (m, 7H,Ar-H)=d4,1H,CH),2.99 (s,6H,2x
OCHs),1.49(s,3H, Ch).

Synthesisof 4-(2,4-dimethoxyphenyl)-1-(2,4-dinitropenyl)-3-methyl-6-oxo-1,6-dihydropyrano[2,3-c]pyraple-
5-carbonitrile (22)

Amixture of 16 (0.01 mol) , and ethylcyanoacetate(0.01 mol) idiwm ethoxide (0.5 gm in20 ml) was refluxed for
5hrs .The solid product that separated after cgadimd pouring into ice was filtered off , washeellwith water ,
dried and recrystallized from EtOH.yield57% and RBB °C.

Analysis 0f22C,,H1sNsOg (477)(%) calcd: C, 55.35; H, 3.17; N, 14.67.Foun8&.30; H, 3.20; N, 14.69.

IR spectrum oR22showed absorption bands at 1617¢h709cnt, 2220 cnit attributable toy C=N ;/ C=0; CN.
The mass spectrum showed the molecular ion peakza®79 (5.02%). ThéH-NMR(DMSO-d6) showed signal
bandssppm at 6.89-8.14 (m, 8H,Ar-H),3.09 (s,6H,2x OfH.87(s,3H, CH).

Synthesisof 2-[5-amino-4-(2,4-dimethoxyphenyl)-1-(2-dinitrophenyl)-3-methyl-4-9-dihydro-1H-pyrazolo[4
,3:5,6]pyrido(2,3-d)pyrimidin-7-yllacetonitril(23)

Amixture of 16 (0.01 mol) ,malononitrile(0.01 mol) and ammoniucette(2 gm) was fused for 5 hrs at 470
After cooling the solid washed well with water tdited off , dried and recrystallized from EtOH.¢i&8% and
M.P270 °C.
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Analysis 0f23C,sH,1NeO (543)(%) calcd: C, 55.25; H, 3.89; N, 23.19.FounB&.20; H, 3.91; N, 23.22.
IR spectrum of23showed absorption bands at 1598¢#234 crit 3398attributable to/ C=N ,N CN, NH. The

mass spectrum showed the molecular ion peak ab#%44.02%). ThéH-NMR(DMSO-d6) showed signal bands
dppm at ,11.42(s,1H,NH),6.69-8.01 (m, 7H,Ar-H),423H,NH),3.43 (s,6H,2x OCkJ,2.11(s,3H, CH).

Ar- H
LK o
N s s

CN

Ar ACO A
I | - N ~—NH;
N NHCOCHs N N
r|\1 o) !A, 7
r
Ar :
10 ACOH
amm.thiocynate
CHy(CN)Ar"CHO
pip/fussion

N,H, H,0

Ar | CH,(CN)Ar"CHO
B ——
A N ACONHy/fussion N N
N HeC A Sy ° | 4
TS ety ]
N- 7o~ “NHCHN —HCHNT ] N _
D HNH NG Ar Ar HCONH,
Ar RS HCOOH

11

Ar—-

‘ Ar-
X~ CN Ar | | SN
Ar | | N A—NHCHO
N _#—NHCOCH3 N N
'il N ,!\r'
x g 8
Ar=CH 3 Ar=,4-(NO,),CeHs Ar~=4-(OH)CgH,
Scheme 1

Synthesis of 2-[5-amino-4-( (2,4-dimethoxyphenyl)-(2,4-dinitrophenyl)-3-methyll,4-dihydropyrazolo[ 4,3
:5,6]pyrano [2,3-d]pyrimidin-7-yl]lacetonitrile (24)

Amixture of 16 (0.01 mol) ,malononitrile(0.01 mol) and sodiumaetide(0.5 gm in 20 ml) was refluxed for 6 hrs.
The mixture was poured onto ice /HCI. The soliddorct that separated was filtered off , washed wéh water ,
dried and recrystallized from EtOH.yield54% and RBR °C.

Analysis 0f24C,5H,oNgO,(544)(%) calcd: C, 55.15; H, 3.70; N, 20.58.Foun8&.10; H, 3.72; N, 20.61.

IR spectrum of24showed absorption bands at 1598¢i#234 crit 3398attributable to/ C=N ,N CN, NH. The
mass spectrum showed the molecular ion peak ab#%24.02%). ThéH-NMR(DMSO-d6) showed signal bands
dppm at ,11.42(s,1H,NH),6.69-8.01 (m, 7H,Ar-H),4<22H,NH,),3.43 (s,6H,2x OCE},2.11(s,3H, CH).
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Synthesis of 4-(2,4-dimethoxyphenyl)-1-(2,4-dinitpehenyl)-6-hydroxy-3-methyl-1,3a,4,7a-tetrahydro pyano
[2,3-c]pyrazol-5-yl)ethanone(25)

Amixture of 16 (0.01 mol) ,ethylacetoacetate(0.01 mol) and sodatinoxide(0.5 gm in 20 ml) was refluxed for 6
hrs. The mixture was poured onto ice /HCI. Thedsplioduct that separated was filtered off , wasket with
water , dried and recrystallized from EtOH.yield7a#d M.P214°C.

Analysis 0f25C,3H,,N409(496)(%) calcd: C, 55.65; H, 4.06; N, 11.29.Foun8&50; H, 4.16; N, 11.33.

IR spectrum oR5showed absorption bands at 1613¢rh675 cnt 3355attributable to/ C=N , C=0; OH. The
mass spectrum showed the molecular ion peak a#8847.03%). ThéH-NMR(DMSO-d6) showed signal bands
dppm at ,10.42(s,1H,0H),6.99-8.06 (m, 7H,Ar-H),3(435H,2x OCH),2.35(s,3H,COCH),1.91(s,3H, CH).
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CHAr" Ar
CNCH,COOEt

Ar=CH, Ar=5,4-(NO,),CgH 3 Ar 7= 2,4-(0OCH3),C¢H3z

Scheme 3

4. Cytotoxic assay

Cytotoxic assay was performed using the modifiesthod as previously described (Tengchaisir.T,19@8ncer
cells were grown in Hafe/F12 medium containing 2 m MIl-glutamine suppleradnivith 100 U/ml penicillin,
streptomycin and 10% FBS.

Except Hep G-2 cell was grown in DMEM. Briefly ,licknes(Table 1) suspended in RPMI- 1640 containl®%
FBD were seeded at 1x104 cells(109 per well ina96—well plate , and incubated in hdifledatmosphere , 95%
air 5% CO2 at 37 °C . After 24h, additional medi(@0 pL) containing the tested compound and vehicle was
added to a final concentration of p@/ml , 0.2% DMSO , and further incubated for 3 dayslls were subsequently
fixed with 95% EtOH, stained with crystal violetlstion, and lysed with a solution of 0.1 N HCI ineldH after
which absorbance was measured at 550 nm wherea&HepCT and MCF-7 cells were stained by MTT.
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Table(1):Effect of some new prepared compounds orifterent types of tumor cells as cytotoxic drug

Conc.pg/ml MCF7 HEPG2 HCT116

4 7 13 22 5 9 16 25 2 14 19 23

0 100 100 100 100 100 100 100 100 100 100 100 100
1.56 74.24 ] 69.01| 88.98 | 79.00 | 87.00 | 95.65| 97.57 | 89.92 | 82.32 | 76.03 | 90.00 | 90.23
3.125 31.53| 33.98| 65.16 | 72.48 | 66.42 | 81.17 | 91.42 | 76.56 | 60.07 | 55.18 | 71.60 | 85.81
6.25 22.16| 21.43| 48.54 | 56.77 | 59.14 | 60.86 | 80.14 | 54.09 | 35.10 | 40.22 | 59.89 | 59.98
12.5 10.01| 15.87 | 43.67 | 34.53 | 49.68 | 37.98 | 60.03 | 22.67 | 19.90 | 19.25| 26.80 | 38.14
25 8.11 | 10.05| 33.42| 22.65| 11.47| 22.43| 30.14| 11.21| 12.65| 10.02 | 14.94 | 22.27

50 3.35 | 5.14 | 15.67| 2.66 | 419 | 11.06| 7.10 | 498 | 544 | 2.03 | 6.98 | 10.98

IC50 values were determined as the drug and samp@®ncentrations at 50% inhibition ofcell growth (Fig1)
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Table (2): Cytotoxic activity of pyrazolyl derivatives (2, 4,5,6,7, 9,13,14,16,19,22,23,25)

Cell lineg IC50 (ug/ml)°*
2 4 5 7 9 13 14 16 19 22 23 25
Hep G-2 | NT NT | 419| NT | 11.06] NT NT| 710 NT  NT NT| 4.98

HCT 544 | NT | NT | NT NT NT | 2.03] NT| 6.98 NT 1098 NT
MCF-7 NT | 335]| NT | 514 NT | 1567 NT| NT| NT 266 NT| NT

NT: indicates not tested
@ Cancer cell lines were hepatocellular carcinomd liee (Hep G-2); colon carcinoma cell line (HCThreast carcinoma cell line (MCF-7).
PWhen I1C50> 504g/ml denotes inactive compound.
¢ The assays were performed in triplicate.

T

5. Cytotoxic activity:
Cytotoxic activity of pyrazolyl analog24,5,7,9,13,14,16,19,22,23)2&gainst three cancer lines using a modified
method.

The results which were listed in (Table 2) showeat tompound®,4,5,7,14,22 and25 have shown the highest
activity toward the tested cancer cell lines (Hep2)BVCF-7) and (HCT) respectively with IC50 of
5.44,3.35,4.19,5.14,2.66,2.08)/ml and 4.98g/ml respectively.Fig2).

16 1

14 -

12 -

W HEPG-2

m HCT

6 A = MCF-7

2 4 5 7 9 13 14 16 19 22 23 25

Figure (2): Cytotoxic activity of some pyrazole devatives

218
Scholar Research Library



Galal Hosni Sayedet al Der Pharmacia Lettre, 2015, 7 (2):206-220

6-Antimicrobial activity
Antimicrobial activity of pyrazolyl analogs3(6,15,20 against three different gram +ve and gram -vewslto
significant activity.

Table(3):antimicrobial activity

les 3 6 15 20
Con. 1 5 | 2t 1 5| 25 1 5 |28 1 [ 5] 2F

Aspergillusfungatus 0 | ++ | + o |+| o |+++| o0 0 0| 0| ++

Penicilliumitalicum +++| 0 . 0 +] 0 0 0 o |++|0]| +

Syncephala strum racemosum 0 0 0 w+]o0l 0 + 0 0 0o lol ++

Candida albicans 0 - 0 0 +] 0o l+++]| 0 0 olol| o

Staphylococcus aureus 0 0 | +++ i ol o 0 + 0 ol+1| o

Pseudomonas aeruginosa | .. | g 0 o |+ o o |++|++] o0 lol o

Bacillus sbutilis 0 0 0 ++ | 0| + 0 0 O |[++]|+] O

Escherichia coli + ++ 0 0 +] 0 0 0 + 0 | 0] ++
Inhibition values =0.1-0.5 cm beyond control=+; libtion values =0.6-1.0cm beyond control=++; Inhtlmn values =1.1-1.5 cm beyond
control=+++;0= not tested

Figure (3): inhibition zone of some pyrazole deriatives
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