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Abstract

This work involved synthesiand characterization of newnono and twinfused
pyrazolongindazol3-one) (IV).q4 and thioxo pyrimidine (lll),q derivativesfrom
Chalcones(mondl),p and twin{).q ) The synthesisof mono chalcones(l),p
includes the reaction of (p-methoxy or p methyl) benzaldehydewith 4-amino
acetophenone while the twincetophenone with -pmethoxy benzaldehyde to
produce twinchalconeql). 4, thenconverted it byRobinson annulationgactionto
form the correspondinderivatives(ll),q afteward reflux the cyclohexenonewvith
hydrazine and some drops G&AA lead to formindazok derivatives(IV)agq .
Pyrimidines weresynthesizedia the reaction othalcones with thiourea in NaOH
and 80% ethanolll thesecompounds areharacteriedby FT-IR spectroscopgnd
some of them byHNMR spectroscopy
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I ntroduction

Chalcones aréJ b- unsaturated ketongd]. Chalconeswere synthesized by marworkers P-5].

These flexible molecules appear in various conformations and their properties depend on a suitable
ring substitution as welunsaast uomttelde kprnt enen creo i @ft
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the corresporidg heterocyclic analogs are valuable intermediates in organic synthesis [7] .The other
importance of tasecompound its high photosensitivity[8] and thermal stabilj8]

which are used in developing various crystalline elegptical devices[10]An important feature
of chalconess their ability to act as an intermediate in the synthesis of biologically active heterocyclic
compounds suchs,isooxazole, pyrazole amglyrimidine [11-16]. The indazolering is heterocyclic
unit containing two nitrogen atoms and can be functionalized with high selectivity at different
positions, indazole nucleus is present in naturally alkaloid§[f&].indazole moiety has a great
interest in the biological field, inclugg antiviral [17] , anticancer 18] and antihypertensiv&p].
Many workers ued cyclohexenones as intermediates and starting materials for synthesis of indazoles
[20-22]. Al-Bogami[23] reportedsynthesis and antibacterial activity of new indazole devigat.
Pyrimidine derivatives using in drug design, pyrimidine ring is also faandtamin B, thiamine,
riboflavin andfolic acid[11]. Narwal et al[24] synthesized some pyrimidine derivatives by reaction
of chalcones with different reagents to proddifferent derivatives of pyrimidine.

The aim of the works synthesisof pyrazolone derivatives fused with cyclohexenone and thioxo
pyrimidine maio and twin via chalcones asiatermediates
Experimental
Materials

All chemicals were supplietom BDH, Himedig sigmaand Aldrich chemicalsco. and used as
received
Instruments: FT-IR spectra were recorded ngipotassium bromide disc orSaimadz (Ir predige-
21) FTIR spectrophotometéH-NMR spectra were obtained with Brukspectrophotometer model
ultra shield at 400 MHz using tetramethylsilane (TMS) as internal standafdM8@-ds assolvent.
Uncorrected melting points were determined by using fBtage Gallen Kamp melting point
apparatus.Thin layer chromatography (TL®as carried out oeluminumsheets.
The synthesis rousaf new compounslwere outlinedn scheme land 2
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Synthesis of 1, 2-bis [4-oxyacetophenone] ethane(A) and 1,3bis [4- oxyacetophenone]
propane(B).

Thesecompounds were prepd according to the procedurat described bjyyashet al [25].
General method for synthesiof Chalcones (1)a.4. [26]

Equimolar quantities of-amino acetophenone (0.01 mol, 1.359) arslidstitutedoenzaldehyde
(0.01 mol) were dissolved in minimum amount of alcoh8lodium hydroxide solutiod40% (0.02
mol, 0.78g in 1.95 mL) was added slowly then codlesl nixture. The mixture was poured slowly
onto 200 mL of ice water vith constant stirring and ke refrigerator for 24 h. The precipitate
obtained was filtered, washadd recrystallized from ethanahdfrom synthesis twin chalcon§c,d
using twice moles from-methoxybenzaldehyde(0.02mofnd amount oNaOH TLC (40:60)(ethyl
acetate/rhexane).

Conpounds(l) , and(l), Preparatiorby workers Suwito etal. [27] and Gan etl. [28] respectively .
Synthesis of 1,1-((ethane 1,2-diylbis(oxy))bis(4,1-phenylene))bis(3(4-methoxy phenyl) prop-2-
en-1-one)l).. White powder ;yield (93 %); mp: 178180 °C ;FT-I R ( ¢"): 3023 (CH aomaid.
2931, 283B(CH ajphaid , 16703(C=0), 16513CH=CH), 15953(C=C somaq , ( 12493 (C-O).
Synthesis of 1,%((propane-1,3-diylbis(oxy))bis(4,1-phenylene))bis(3(4-prop-2-en-1-one)l)q
This compoundwvas preparedaccordingto the procedure described by Insuastyale{29]: Yellow
powder :yield (96 %); mp: 138-140°C ; FTI R ( g¢"): 3066 3(CH somaid, 2964, 288B(CH ahphang
1672 3(C=0), 1654 3(CH=CH), 1597 3(C C aomaid, 1249 3(C-O) ;'HNMR (DMSO-dg) , ( U ppm) :
2.282.33(quint,2H, CHCH,-CH,), 3.88(s,6H,0Ck), 4.294.35(t,4H,0CH),7.068. 21(m18H,Ar-
H).

2267



Ghali and Tomma Iragi Journal of Science, 2017, Vol. 58, NO,$p: 22652277

General method for synthesi®of cyclohexenone derivativesll )a.q4. [7]

A mixture of chalcone (3 mmol) and ethgtetoacetated(40 mL, 3 mmolwasrefluxed for 2 Ins
in 10-15 mL ethanoin presence of 0.5 mL 10% NaOmhe reaction mixture was then poured with
good stirring into 200 mL icecold water and kept at room temperature until the reaction
product separatl as a solid, which was filtered off and recrystallized from ethbmsynthesis
twin compoundstwice moles from ethyl acetoacetate and twice amount of 10% NeedHisedTLC
(40:60)(ethyl acetatefhexane).
Synthesis of ethyl 4amino-4"-methoxy-5'-ox0-2',3',4",5'-tetrahydro-[1,13',1" -terphenyl]-4'-
carboxylate (Il ).. Yellow gummy; yield (60 %) ; FT-I R ( g¢%): 84m3i3375(asym,sym, 3 NH,) ,
30303(CH aromatid » 2950, 287 3(CH aiphaid, 17263(C=0sster) , 1654 3(C=0), 16333(C=C) , 1598
3(C=Curomatid » 12493(C-Ogtne) , 12203(C-O este)- Synthesis of ethyl 4amino-4"-methyl-5'-
oxo-2',3',4',5'-tetrahydro-[1,1":3',1" -terphenyl]-4'-carboxylate(ll ), . Yellow gummy ;yield (74 %)
: FT-l R ( g") :34606- 3371(asym, sym 3NH,) , 34 3(CH aromaid , 2981, 2893 3(CH aliphatid, 1728
3(C=0sstey, 16653(C=0) , 1893(C=C) , 160B(C=Cyromatid ,» 1211 3(C-O ecte)
Synthesis of diethyl 4,4" -(ethane 1,2-diylbis(oxy))bis(4"-methoxy-5'-oxo0-2',3',4',5'-tetrahydro-
[1,1:3",1" -terphenyl]-4'-carboxylate (Il )c. Pale brown jyield (80 %); mp: 6-78 °C; FT-l R( g ¢
1: 3041 3(CH aomarid, 2904, 283 3(CH aiphard » 17353(C=0 esrer) , 16543(C=0),15973 (C=C),12493
(C-0).
Synthesis of diethyl4,4" -(propane-1,3-diylbis(oxy))bis(4"-methoxy-5'-oxo-2',3',4',5'-tetrahydro -
[1,1:3',1" -terphenyl]-4'-carboxylate(ll )4. Pale brown; yield (94%);mp: 9395 °C; FT-I R( ¢"),:¢c m
30553(CH aromatic), 2937, 283 CH ajphaid, 173 3( C=0uster) ,1654 3(C=0), 15983(C=C) , 1251
3(C-0) . '"HNMR (DMSOdg) , ( 0 1.04 (,3n)CH-CH,), 2.26(quint,2H,CHCH,-CH,), 3.04
3.06(t,2H,CQCH,), 3.63.61(d,2H,H &H4 ),3.79(s,6H , OCH;),3.963.98(d,1H,H),4.05
4.08(quart,1H,k), 4.25 4.28(t,4H,0CH), 6.55(s,1H,C=CH) 6.947.99(m16H , Ar-H).
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Figure 1- FT-IR spectrum for compound {l)
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Figure 3- 'HNMR spectrum of compound §l)
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Figure 4 - "HNMR spectrum for compound ()

Generalmethod for synthesisof pyrazolone derivatives(lll )4 .[30]

A mixture of the cyclohexenonélerivatives (ll).4 (0.1mol) and hydrazine hydrate 99%(5
mL,0.1mol) in absolute ethanol (15 mL) containing glacial acetic acid (0.5 mL) was reflux@u$or
After cooling the solidformed wasfiltered off , air dried and recrystaléd from ethanol.When
synthesis twin eampounds twice moles from all starting matenehs used TLC (40:60)(ethyl
acetate/rhexane).

Synthesis of 6-(4-aminophenyl}-4-(4-methoxyphenyl}2, 3, 4, 5-tetrahydro-3H-indazol-3-one
(Il )s . Red powder :yield (77 %); mp:98100 °C : FF R ( g%): 8460 - 3226 (asym, sym,
3NH,,NH), 3047 3(CH aromaig, 2922, 28563( CH ajiphaiid, 16953(C=0 amige) , 1647 3(C=N), 1595
3(C=C),12423(C-0).

Synthesis of &4-aminophenyl}-4-(p-tolyl)-2,3,4,5tetrahydro-3H-indazol-3-one (Il ), . Orange
powder ;yield (94 %); mp:10€l02 °C : FTI R ( ¢%): 3344 - 3205asym, sym, 3NH,,NH) , 3022
3(CH aromatic)a 2918, 28713(CH aliphati()’ 1693 3(C=O amide ), 1664 3(C=N), 1593 3(C=C aromatic),
'HNMR (DMSO-ds) , ( ua 2.3 s8H, :.CH), 2.85(d,2H,H&H ), 2.862.88(d,1H,H), 3.64
3.66(d,1H,H) ,5.56(s,2H,NH), 6.65(s,1HC=CH ),6.757.5 (m,8 H , AfH),10.70(s,1HNH).
Synthesisof 6,6-((ethane1,2-diylbis(oxy))bis(4,1-phenylene))bis(4(4-methoxy phenyl) -2,3,4,5
tetrahydro-3H-indazol-3-one)lll )c . Yellow powder jyield (50 %); mp:9294 °C ; FFl R( ¢g"): ¢ m
3188 3(NH), 3039 3(CH aromatid, 2933, 2833(CH aiiphatid, 17013(C=0 mi¢gd , 16403(C=N) , 1604
3(C=C aromatic)1 12463(C'O) .

Synthesis of 6,6/((propane-1,3-diylbis(oxy))bis(4,1-phenylene))bis(4(4-methoxy phenyl) -
2,3,4,5tetrahydro-3H-indazol-3-one)lll )4. Yellow powder ;yield (53 %); mp:178180 °C ;FT-
| R( g"): 8367 3(NH), 3099 3(CH aomaid, 2933, 28733(CH iphard, 1701 3(C=0 amiad , 1630
3(C=N), 16043(C=C), 12463(C-0) ;'HNMR (DMSO-ds) , ( i 1.90p1B(juint,3H,El,-CH,),
2.82-2.86(d, 4H,2H&2H), 3.07 (d, 2H,H), 3.66(s,6H, OCH),3.7(quart, 2H, ), 4.11 (t,4H,0CH),
6.65(s,2H, C=CH) , 6.67.41(m, 16H , AH) ,10.80(s2H,NH).

General method for synthesi®of thioxo pyrimidine derivatives (1V)a.q4. [31]

A mixture of chalcone (0.001 mol), thiourea(0.001 mol) and sodium hydroxide (0.1 g) in 80%
Et OH (25 mL) was repuxed for 6 h. The reaction n
the solid wadiltered off washed with water, dried and then crystallized from ethbmsynthesisof
twin compoundstwo moles from thiourea and twice amount of solution Na®éte used TLC
(40:60)(ethyl acetatefhexane).

Syntesis of 4-(4-aminophenyl)-6-(4-methoxyphenyl)pyrimidine -2(1H)-thione (1V),. Yellow
powder ;yield (40 %); mp: 280 °C dec : AT R ( g"): 3468- 3213asym, sym, 3NH,,NH) , 30453
(CH aromati9, 2929, 2853(CH ajiphaid, 16313(C=N ) ,15983(C=C) , 12283(C=S), 12613(C-O).
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Synthesis of 4-(4-aminophenyl}-6-(p-tolyl)pyrimidine -2(1H)-thione (1V),.Yellow powder; yield
(69 %); mp: 270 °C dec ; FT R ( ¢"): 84667 3213asym, sym, 3NH,,NH), 3047 3(CH aromatid,
2918, 28523(CH aiphard, 16453(C=N) , 16253(C=C ), 16003(C=C aomaid, 126 3(C=S).'HNMR
(DMSO-dg) , ( a 24s,8H,CH), 3.56(s,2H,SH), 6.19(s,2H,N}6.66-7.98(m,9H,AF
H)17-62(3,2|_byrimidine)[31],7-98(31H1NH)

Synthesis of 6,6'-((ethane1,2-diylbis(oxy))bis(4,1-phenylene))bis(4(4-methoxyphenyl)
pyrimidine -2(1H)-thione) (1V).. White powder yield (46 %); mp:98-100°C ; FT-I R ( g') : 84f%
3(NH), 30403(CH ar0maii9,2960, 2833 (H aiphaid, 16493 C=N ) ,15973(C=C somaid, 1220 3(C=S) ,
1257 3(C-0) ; 'HNMR (DMSO-dg) , ( U 3.7p(s2H)SH), 3.8%s,6H,0CH), 4.52 (s,4H,0CH),
7.06-8.01 (m,16H ,ArH), ,7.76(s,2H, pyrimidine ringB.23(s, 2H, Hyyimidine)-

Synthesis of 6,6-((propane-1,3-diylbis(oxy))bis(4,1-phenylene))bis(4(4-methoxyphenyl)
pyrimidine -2(1H)-thione)(IV)q . White powder yield (48%); mp:90-92°C ; FT-I R ( ¢"): 34123(
NH) , 3064 3( CH aromatid, 293, 28353(CH ajphaid, 16643 (C=N) ,15983(C=C somaic), 12203(C=S),
12473(C-0).
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Figure 5 FT-IR spectrum for compound (IH)
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Figure 7- '"HNMR spectrum of compound (I})

Results and discussion

Figure 8 "HNMR spectrum of compound (1Y)

All of the synthesized compounds gasatisfactoryanalysisfor the proposed structures, which
were confirmedon the basis of their Fourier transform Infraf@d-IR) spectraandproton nuclear
magnetic resonancéHNMR) spectra The diketone compounds A and B were prepared based on the
methods mentioneith the referend®y| , the first step including reaction of different ketones wih p

metloxy or p methyl benzaldehydeaccordingto the aldol condensatiorreactiont o

produce

unsaturated ketone(chalco(ig)s, The FFIR spectrumFigurel as a sampleshowed the stetching

vibration bandorg C=0 o f

chal conel65B)am'arhce g e@3 @ ni(rl 6t716e

1625)cmtand the'H-NMR spectrum for (I)q Figure-3 showeddoubletsignalat ti (7.11-7.99 ppm
attributed to two protons attach&alC=C (alkeng . In the next step reaction of compouribs, with
ethyl acetoacetate this reaction knownRebinson annulatiofdead toformationof cyclohexenone
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