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Abstract:A series of 6-amino-4-substituted-3-methyl-2,4-ditgpyrano[2,3-c] pyrazole-5-carbonitriles(5a-
5j) as a potent anticancer agent were synthesi@ane-pot, four-component condensation reactioargf
aldehydes, ethyl acetoacetate, malononitrile, apdrazine hydrate in solvent-free conditions usiogid
liquid[EtsNH] [HSO,4] as an efficient, eco-friendly and reusable catal{fhe Multicomponent coupling
reactions (MCRSs) indicate a highly appreciated Isgtit tool for the establishment of novel and cawpl
molecular scaffold with a minimum number ofsyntbedteps with the advantage liklorter reaction times,
lower costs, high degrees of atom economy etc.\tYighliterature survey it is found thathgidropyrano[2,3-
c]pyrazole derivatives possess very important lgiclal activities, including anticancer, antiinflaratary,
antimicrobial, inhibitors of human Chkl kinase, taeticidal, and insecticidal activities. The solveised in
conventional organic synthesis are suffered by niisgdvantage like environmental hazards, toxicitjatile
nature, expensive etc. A new term ‘designer sob/agefers to lonic liquids because of their adjbigphysical
and chemical properties with the change in selec@tibnic and anionic combination. lonic liquidsvha
become a promising alternative media for variousnuibal processes due to their properties includjogd
solvating capability, negligible vapour pressurendinflammability, ease of recyclability,controllediscibility
and high thermal stability.Herein we are introducing first time the use ofidac Bronsted ionic
liquid(ABILS)[EtsNH][HSO,] triethyl ammonium sulphate for the synthesis ofldgaally important scaffold
6-amino-4-(substituted  phenyl)-3-methyl-2,4-dihygymano[2,3-c]pyrazole-5-carbonitrile,the  synthedise
derivatives subjected to anticancer activiGompared to other methods, this new method camdigt has

advantages, including excellent yields, a shorttiea time, mild reaction conditions and catalysisability.

K eywor ds:lonic liquid, Solvent free, Multicomponent Synthgsbihydropyrano[2,3-c]pyrazoles.

I ntroduction:

In modern synthetic organic chemistry, Multi-compoh reactions have been established as efficiedt an
prominent tool assisting the reaction of three orercomponents in one pot to give new"drug-likeiblecules
with the essential parts of all the initial rea¢taMulti-component reactions contribute to thedseef an eco-
friendly methods of synthesis of simple and compbeiding blocks offering significant advantagesiswas
variety of convergent synthesis of complex orgatémpounds, facile mechanism, atom economy, low, cost
shorter reaction and workup time , easy purificafwocesses, and minimum wastage [1,2].So Multicorept

reactions gain an outstanding position in medicamal organic chemistry by implementation of piphes of



green chemistry.In modern era, academicians angstridlist are looking for green protocols for thethesis
of chemical processes to conquer eco-friendlif@§Bo replace conventional media or solvents used f
organic synthesis is very essential as they shonesside effects including toxicity, flammable aralatile
nature so research is progressing in finding rétiive greener media for commonly used organi¢hegis
[4],research and development of room-temperatunieiliquids are acting as best replacement to entienal
media with the advantages such as chemo selectintyfacile condensation reactions [5,6,7]

In organic synthesis green chemistry is now a dasting as boon with the use of deliberately impurta
solvents so called a ‘designer solvents’ referriaglonic liquids because of their adjustable phgisiand
chemical properties with the change in selectegiat and anionic combination. lonic liquids havecbme a
promising alternative media for various chemicabgasses due to their properties including goodasioly
capability, negligible vapour pressure, non-inflaafnitity, ease of recyclability, controlled miscibyl and high
thermal stability. [8,9]. Hence acting as very dbae catalysts, as well as solvents, for many piga
transformations[10] Acidic Bronsted lonic LiquidsARILS) are of special importance, because they
simultaneously possess proton acidity and the cheniatic properties of ionic liquids. ABILs offer
environmental friendly catalyst properties duehe tombination of the advantages of liquid acidd solid
acids, such as uniform acid sites, stability inewand air, easy separation and reusability. [lhljecent times,
the value of Acidic Bronsted lonic Liquid (ABIL), amly [EtNH][HSO,] has acknowledged as a catalyst and
solvent of choice for organic transformation witttellent yield. [EsNH][HSQO,] ionic liquid posses advantages
as non-toxic, inexpensive ,easy preparation wistditg available starting reactants . [12,13].

Organic chemist are always looking for the synthedinew moiety with some biological effect, Pyrghs-
c]pyrazoles are such recently synthesised scaffittd numerous biological activity [14] including #cancer—
antitumor,[15] antimicrobial[16] anti-inflammatoryf]lanalgesic[18] inhibitors of human chkl
kinase[19].Molluscicidal and insecticidal activif0]also acting as potent pharmaceutical consttiiemd
biodegradable agrochemicals.[21,22,23].Due to tload spectrum of important biological activity asisted
with Pyrano[2,3-c]pyrazoles we planned to synthesithis moiety by multicomponent,one pot
cyclocondensation of aromatic substituted aldehyaegononitrile, ethyl acetoacetate, and hydrahiydrate .
Synthesis of dihydropyrano[2,3-F]pyrazoles carmabkived by various methodology with several catadys
reported in literature including use of PiperazZ@piperidine[25]N-methylmorpholine[26] hetero-
polyacids[27] glycine[28]per-6-amino-b-cyclodex{28] Mg/Al hydrotalcite[30]nanosized magnesium
oxide[31]L-proline[32]r-alumina [33] sodium benzoate [34] and amberlyst fZ5]CTACI[36]

Junek and Aigner[37] first time introduced the $dis of pyrano[2,3-c]pyrazole derivatives from 8thyl-1-
phenylpyrazolin-5-one and tetracyanoethylene in pihesence of triethylamine as a catalyst .Sharanieh
sharanina [38]also reported synthesis of 6-amirmmy-3-methyl-2,4-dihydropyrano[2,3-c]pyrazoles ngi
triethylamine, The use of Triethyl amine for theathesis of pyranopyrazole moiety in early peribds given
us an idea to work on the ionic liquid containtrigthyl amine as catalyst therefore we selectedy efficient
Acidic Bronsted lonic Liquid (ABIL), Triethyl ammadnm Sulphate [ENH][HSO,4] [39] as catalyst for
present synthesis. This ionic liquid posses siggmift characteristics such as, cost effective;toait, catalyst
as well as solvent for many organic transformatigingng excellent yield. Herein we are reportingnthesis of
6-amino-4-substituted-3-methyl-2,4-dihydropyran8f2]pyrazole-5-carbonitriles5(a-j) with excelleyield at

room temperature using lonic liquid fEH][HSO,] as catalyst as well as solvent and introducing more



novel green chemistry protocol in the list of hwats of synthesis for pyrano[2,3-c]pyrazole dhtives as

important biologically active scaffold.

Results and discussion:
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TablelPhysical characterization of 6-amino-4-(substitytednyl)-3-methyl-2,4-dihydropyrano[2,3-c]
pyrazole-5-carbonitrile

Compound R

5a -Ph

5b 4-Cl-Ph

5c 4-F-Ph

5d 4-0OCH,

Se 4-OH

5f 4-0OH-3-OMe-Ph
5g 3,4-(OMe),-Ph
5h 3-NO,

5i 2-thiophenyl
5j 4-benzyloxy-Ph

Yi
88
94
92
94
88
85
87
88
89
88

eld(%) Mp©®

240-242
228-230
172-174
205-207
219-221
232-234
185-187
188-190
222-224

212-214

Herein we also compared the reported ionic liquithwther three solvent as comparison for the sgithof

dihydropyrano[2,3-c]pyrazole in which HRH][HSO4] provided better results in terms of high yielddam

solvent-free protocol, and the reaction was cardetlat room temperature and so we find it mostifigant

method of synthesis .



Table 2 Screening of reaction media for the synthesis afpmund 5a-5j

Entry Solvent Timein minutes  Yield(%)
1 PEG 60 72
2 lonic liquid (N- 75 62
methylpyridiniumtosylate)
3 DES(At 80°C) 20 92
4 [EtsNH][HSO4] 15 94
(At RT)

All the final compounds (5a-5j) were synthesisetfofeing the procedure depicted stheme |.Synthesis is
carried out in one pot by adding all the reactantaaime with equimolar ratio as substituted aromat
aldehyde(1mmol),malononitrile(lmmol),hydrazine tgtd{1mmol)and ethyl acetoacetate(1mmol) initialhg
reaction was carried out in the absence of theysatano product is obtained so catalyst is addexeasing
amount to determine the appropriateconcentratfdhencatalyst and solvent fRH][HSO4], we investigated
the model reaction atdifferent concentrations agNIEH][HSO,], such as 0,5, 10, 15, 20 and 25 mol%. The
dihydropyrano[2,3-c]pyrazole formed in 0,50,65,70#nhd 85 % yields, respectively(Table 2).The inseei
concentration of catalyst from 20 to 25 mol% does increase the yield of product. This indicatesat tA0
mol% of [EgNH] [HSO,] is sufficient forthe reaction by considering fhrduct yield.

Table 3 Effect of ionic liquid concentration on reactiomg and yield

Entry [EtaNH][HSO,  Timein minutes Yield(%)
mol%
1 - 60 00
2 5 50 50
3 10 45 65
4 15 15 70
5 20 10 94
6 25 10 85

We have also statistically reported the recyclgbitif the ionic liquid [ENH][HSO4] in Table 4. After the
completion of the reaction, the reactionmixture \asnched with ice crystals and extracted with ledlogtate.
Theresidual ionic liquid was washed with diethyheat dried under vacuum at 60and reused for sules¢équ
reactions. The recovered ionic liquid could be usedour times without much loss of catalytic diy.

Table 4 Reusability of ionic liquid for model reaction

Entry Run Time in min  Yield in%
1 1 15 94
2 2 15 82
3 3 15 78
4 4 15 75

With extreme high literature survey of all availabhethod of multi component one pot cyclo condémsat
synthesis of 6-amino-4-(substituted phenyl)-3-mkth¥-dihydropyrano[2,3-c] pyrazole-5-carbonitriterein

as far as our genuine knowledge first time we at@ducing the use of this green medium i.e. AcidriBted



lonic Liquid [EBNH] [HSO4]as solvent and catalyst in 20mol% at room tempeeain 10 to 15 minutes with
excellent yield up to 94%.

Material & M ethods:

General Information

All the chemicals used for synthesis were procufiemm Merck (Mumbai, Maharashtra, India), Sigma
(Mumbai), HiMedia (Mumbai) or Qualigens (Mumbai)dansed without further purification.The progress of
each reaction was monitored by ascending thin laixeomatography (TLC) usingpre-coated silica geb4-2
aluminum TLC sheets (Merck) and the spots werealized by UV lightand iodine vapors. Elemental gsab
(C, H, and N) were done with a FLASHEA 112 Shimadaalyzer (Mumbai) and all analyses were consistent
(within 0.4%) with theoretical values. Infrared(IB)ectra were recorded on a PS 4000 FTIR (JASC&yolo
Japan) using KBr pelletsH-(400MHz) and®C-NMR (100 MHz) spectra were recorded on a BRUKER
AVANCE 400NMR spectrometer (Bruker, Billerica, MASA)fitted with an Aspect 3000 computer and all the
chemical shifts ppm) were referred to internal TMSfdH and DMSOd6 for*C-NMR. 'H-NMR data are
reported in the order of chemical shift,multiplicits, singlet; d, doublet; t, triplet; g, quartet, broad; br s,
broad singlet; m, multiplet and/or multiple resoc&n number of protons. A Micro TOF-Q-ll (Bruker
Daltonics, Billerica, MA, USA with electron spragriization (ESI) was used to obtain the HRMS data.

Synthesis of [EtsNH][HSO,]:98 % solutionof Sulphuric acid (1.96 g, 0.02 mai)water was dropped into
triethylamine (2.02 g, 0.02 mol) with stirring &@@°€ for 1 h. After the addition,the reaction mixtwvas stirred
for another 1 h at 768C. The water molecule wasremoved by heating thieluesat 80-9%C under a high
vacuum until the weightof the residue remained taoms

Synthesis of 6-amino-4-(substituted phenyl)-3-methyl-2,4-dihydropyrano[2,3-c] pyrazole-5-carbonitrile:

A mixture of substituted aromatic benzaldehyde({thmol), malononitrile (2) (1 mmol), hydrazine hgti (3)
(mmol), and ethyl acetoacetate (4) (1 mmol) wakeddn [EtNH] [HSO4] 20mol% and then the reaction mass
was stirred at room temperature. Progress of thetim was monitored by TLC (ethyl acetate: n-hexar?).
After 15 min of stirring, the reaction mixture wegoled to room temperature. 125 Then, it was etdthasing
ethylacetate. The reaction mixture was quencheld eviished ice and extracted with ethyl acetate.

The solvent was evaporated under reduced pressaféotd the corresponding crude compounds. Thaiodd
crude compounds were recrystallized using ethamoidportant feature of this method is that boticetn-
releasing and withdrawing groups give excellenkdge

5a) 6-amino-3-methyl-4-phenyl-2,4-dihydropyranof2]3yrazole-5-carbonitrile

Yield 88%, mp240-24C: IR (KBr vmax, cm-1): 3429 (N-H), 3122 (Ar—H), 2936 (C—H)082(C-N), 1598
(C=N), 1152 and 1215 (C-O-C’: NMR (400 MHz, DMSO€6): 5 ppm 1.86 (s, 3H, —CH, 4.51 (s, 1H,—
CH-),6.99-7.76 (m, 5H, Ar—H) 8.45 (s, 2H, -NHand 12.02 (s, 1H, -NH}*C NMR (100 MHz, DMSOd6):

8 ppm8.85, 34.69, 150 57.67, 94.69, 96.48, 112.99,6D, 127.35, 134.73, 134.79, 153.84, 151 157@B a
159.45; MS (ESI) m/z:252.10 (100.0%), 253.10 (16.,6254.11 (1.3%)Elemental Analysis Calculated for
CiH1:N4O: C, 66.65; H, 4.79; N,22.21; Found C, 66.67; H54N, 22.21

5b) 6-amino-4-(4-chlorophenyl)-3-methyl-2,4-dihygywano[2,3-c]pyrazole-5-carbonitrile



Yield 94%, mp228-23; IR(KBr vmax, cm'): 3380(N-H), 3281, (Ar—H), 2193(C-H)2208 (C-N), 956
(C=N), 1152 and 1215 (C-O—-C),744(C-Cht NMR(400 MHz, DMSQOd6): & ppm 1.80 (s, 3H, —C§t4.58 (s,
1H, —CH-); 7.68-7.73(m, 4H, Ar—H);8.2(s, 2H, -)H2.06(s, 1H, -NH}’CNMR (100MHz, DMSOd6):

& ppm:9.72,40.18,56.82,120.5,129.1,131.3,135.4,143426,160.8; MS (ESI)m/z: 286.06 (100.0%), 288.06
(32.2%), 287.07 (15.3%), Elemental Analysis Calmddor: G4H;,CIN,O C, 58.65; H, 3.87; N, 19.54; Found:
C, 58.61; H, 3.82; N, 19.50

5c¢) 6-amino-4-(4-fluorophenyl)-3-methyl-2,4-dihygroano[2,3-c]pyrazole-5-carbonitrile

Yield 92%, mp 172-17€C; IR(KBr vmax, cm'): 3388(N—H); 3280 (Ar—H); 3055(C-H);2222 (C-N),465(CN),
1160 and 1220 (C-O-C'${f NMR(400 MHz, DMSO€6):5 ppm1.92 (s, 3H,-CH;4.60 (s, 1H,-CH-); 7.12-
7.21(m,4H,Ar-H)7.88(s,2H,-N§;12.04(s,1H,-~NHYCNMR (100MHz,DMSO-
d6):6ppm13.13,25.5,59.2,113.4,117.3,115.4,130.6,139191863.7,176.1; MS (ESI) m/z : 270.09 (100.0%),
271.10 (15.3%), 271.09 (1.5%), Elemental AnalysidcGlated for:GH;;FN,OElemental Analysis: C, 62.22;
H, 4.10; N, 20.73; Found:C, 62.22; H, 4.10; N, 30.7

5d) 6-amino-4-(4-methoxyphenyl)-3-methyl-2,4-dihggyrano[2,3-c]pyrazole-5-carbonitrile

Yield 94%, mp203-20°C; IR(KBr vmax,cm'): 3483(NH),3280(Ar—H),2930(C-H),2208(C-N),1598
(C=N),1450(C-OCH), 1152 and 1215 (C-O-C" NMR(400 MHz, DMSQd6):5 ppm1.79 (s, 3H,-CH); 3.74
(s, 3H,-OCH); 4.51 (s, 1H,-CH-); 6.80-7.0 (m, 4H,Ar-H); 8.2,28l,-NH,); 12.0 (s,1H,-NH);"*CNMR(100
MHz, DMSO-d6): 8 ppm 11.5; 24.5; 55.4; 70.4; 114.7; 115.2; 12729.2; 140.5; 143.8; 153.3; 159.9; 160.0;
MS (ESI) m/z :282.11 (100.0%), 283.12 (16.5%), 284.(1.7%), Elemental Analysis Calculated for:
CisH14N4O, :C, 63.82; H, 5.00; N, 19.85; Found:C, 63.785H)5; N, 19.82

5e) 6-amino-4-(4-hydroxyphenyl)-3-methyl-2,4-dihgdyrano[2,3-c]pyrazole-5-carbonitrile

Yield 88%, mp 219 to 22C; IR(KBr vmax, cni): 3470(NH),3270(Ar—H),2940(C-H),2198(C-N),1600 (0=
1145 and 1200 (C-O—C %1 NMR(400 MHz, DMSOd6):  ppm 2.00 (s, 3H,-CH; 4.46 (s,1H,-CH-); 5.44 (s
1H,-OH); 6.33 -7.06 (m,4H,Ar-H); 8.52 (s,2H,-MiH11.90 (s,1H,-NH)*C NMR(100 MHz, DMSOd6): 6 ppm
12.0; 25.0; 59.0; 113.6; 119.5; 127.0;130.2; 14148.8; 155.4; 163.5; 179.1; MS (ESI) m/z : 268100.0%),
269.10 (15.4%), 270.10 (1.7%), (%): Elemental Asil Calculated for:GH,N4O,: C, 62.68; H, 4.51; N,
20.88; Found:C, 62.70; H, 4.48; N, 20.87;

5f) 6-amino-4-(4-hydroxy-3-methoxyphenyl)-3-mett®4-dihydropyrano[2,3-c]pyrazole-5-carbonitrile

Yield 85%, mp 232 t023€; IR(KBr vmax, cnt):3583(NH),3180(Ar—H),2830(C-H),2308(C-N),1590
(C=N),1440(C-OCH), 1200 and 1222(C—O—C'§t NMR(400 MHz, DMSQd6): 5 ppm 2.00 (s, 3H,CH;
3.80(s,3H,-OCH)4.46 (s,1H,-CH-); 5.44 (s,1H,-OH); 6.33-7.06 (m,BHH); 8.50 (s,2H,-NH); 11.95(s,1H,-
NH);**C NMR(100 MHz, DMSOd6): & ppm 12.0; 25.0; 59.0; 113.6; 119.5; 127.0;1304%.5; 143.8; 155.4;
163.5; 179.1; MS (ESI) m/z : 298.11 (100.0%), 29916.5%), 300.11 (2.1%), Elemental Analysis Calted
for:CysH14N4Os: C, 60.40; H, 4.73; N, 18.78; Found:C, 60.38; tT®4 N, 18.75

5g) 6-amino-4-(3,4-dimethoxyphenyl)-3-methyl-2,4vgiropyrano[2,3-c]pyrazole-5-carbonitrile

Yield 87%, mp 185 to 18T; IR(KBr vmax, cnt): 3500(NH),3190(Ar—H),2850(C-H),2318(C-N),1580
(C=N),1400(C-OCH), 1190 and 1225(C-O—C'"}f NMR(400 MHz, DMSQd6):5 ppm 2.07 (s, 3H,CH); 3.70
(s, 6H,(-OCH),); 4.61 (s,1H,-CH-); 6.80-7.16 (m,3H,Ar-H); 7.5226,-NH,); 11.99 (s,1H,-NH)’*CNMR(100
MHz, DMSO-d6): 8 ppm 11.5; 24.5; 55.4; 70.4; 114.7; 115.2; 12729.2; 140.5; 143.8; 153.3; 159.9; 160.0;



MS (ESI) m/z:312.12 (100.0%), 313.13 (17.6%), 334.R.1%), Elemental Analysis Calculated for:
CieH16N4O4: C, 61.53; H, 5.16; N, 17.94;Found:C, 61.50; H2 N, 17.92

5h) 6-amino-3-methyl-4-(4-nitrophenyl)-2,4-dihydsspno[2,3-c]pyrazole-5-carbonitrile

Yield 88%,mp188-19C; IR (KBr vmax, cni): ): 3365 (N-H), 3222 (Ar—H), 2936 (C—H), 2208 KJ: 1598
(C=N),1345(N02),1152 and 1215 (C—O—-CH\MR(400 MHz, DMSOd6): 5 ppm 2.03 (s,3H,CH; 4.75
(s,1H,-CH-); 7.54-8.65 (m, 4H,Ar-H); 8.45 (s,2H,-)H11.88 (s,1H,-NH)}*C NMR(100 MHz, DMSOd6): &
ppm 11.9; 26.3; 71.4; 112.4; 121.3; 127.6; 12933.1;135.2; 141.6; 147.2; 151.4; 154.0; 160.1; MSI} m/z

: 297.09 (100.0%), 298.09 (15.4%), 299.09 (2.0%)tental Analysis Calculated forfEl;3NsOs: C, 56.56; H,
3.73; N, 23.56; Found:C, 56.58; H, 3.70; N, 23.52

5i) 6-amino-3-methyl-4-(thiophen-2-yl)-2,4-dihydiyaano[2,3-c]pyrazole-5-carbonitrile

Yield 89%, mp 222 to 22€; IR (KBrvmax, cnt): 3359(NH),2191(thiophene ring),1647(C-
N),1600(C=N)1145-1014(-C-O-C}HNMR(400MHz,DMSOd6):5ppm1.92(s,3H,-Ck};4.91(s,1H,-CH-);6.40-
7.45(m,3H,thiophene);8.59(s,2H,-MH2.11 (s,1H,-NH)}’C NMR(100 MHz, DMSOd6): 5 ppm 8.4,30.2;
56.4; 95.9; 119.2;. 123.1; 124.8; 134.5; 148.0;.95259.2; MS (ESI) m/z :258.06 (100.0%), 259.08.9%),
260.05 (4.5%), Elemental Analysis Calculated forHzN,OS: C, 55.80; H, 3.90; N, 21.69; Found:C,55.82; H,
3.88; N, 21.72

5j) 6-amino-4-(4-(benzyloxy)phenyl)-3-methyl-2,4ngldropyrano[2,3-c]pyrazole-5-carbonitrile

Yield 88%, mp 212 to 2P€; IR(KBrvmax, cnt"):3483.78 (NH), 3255.25 (C-H), 2208 (C-N), 1598 (0=
1152 and 1215 (C—O-C'*}{NMR(400 MHz, DMSOQd6): & ppm 1.93 (s,3H,-CH;4.75(s,1H,-CH-);5.14(s,2H,-
CH,-);6.38-7.47(m,9H,Ar-H);8.12(s,2H,-NH{11.88(s,1H,-NH)-*CNMR(100MHz, DMSO-
d6):6ppm13.3,25.5,59.2,70.8,113.4,114.3,117.3,127.131977.6,128.9,139.1,156.0,163.7,176.8;MS (ESI) m/z
: 358.14 (100.0%), 359.15 (23.0%), 360.15 (2.9%ntental Analysis Calculated fory€l1gN,O,: C, 70.38; H,
5.06; N, 15.63; Found:C, 70.40; H, 5.10; N, 15.70

4. Conclusion: In conclusion we have tried to developed an &ffit; greener and prompt synthetic protocol for
substituted dihydropyrano[2,3-F]pyrazoles via on¢ gyclocondensation of various aromatic aldehyeésyl
acetoacetate, hydrazine hydrate, and malononiyilasing[Et3NH][HSO4] catalyst. This technique m@mnes
some of the problems associated with excessiveasteful refluxing procedure. Remarkable advantadéisis
synthetic strategy are reaction performs at amhieoitn temperature in very less reaction time wibitoxic
and economically viable catalyst by avoiding the aésolvent and lastly shortened work-up procedésefar

our knowledge this is the first report on the usdEdsNH] [HSO,] catalyst for the syntheses of substituted
dihydropyrano[2,3-F]pyrazoles.
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Tablel Physical

pyrazole-5-carbonitrile

SUPPLIMENTRY DATA

characterization of 6-amino-4-(substitutgdhenyl)-3-methyl-2,4-dihydropyrano([2,3-c]

Derivatives

R

Q Qo

OCH;

Q

OCH;

OCH;

o} o
o I
I
&

5P

&
-

(Mol. wi)

252.10

286.06

270.09

282.11

268.10

298.11

312.12

297.09

258.06

358.14

Yield (%)

88

94

92

94

88

85

87

88

89

88

m.p. (°C)

240-242

228-230

172-174

205-207

219-221

232-234

185-187

188-190

222-224

212-214

Analysis (%) Found [calculated]

C H N
C,66.65; H, 4.79; N,22.21
[C,66.67; H, 4.75; N, 22.21]

C,58.65; H, 3.87; N, 19.54
[C,58.61; H, 3.82; N, 19.50]

C,62.22; H, 4.10; N, 20.73
[C, 62.22; H, 4.10; N, 20.73]

C,63.82; H, 5.00; N, 19.85
[C, 63.78; H, 5.05; N, 19.82]

C,62.68; H, 4.51; N, 20.88
[C,62.70; H, 4.48; N, 20.87]

C,60.40; H, 4.73; N, 18.78
[C,60.38; H, 4.70; N, 18.75]

C,61.53; H, 5.16; N, 17.94
[C,61.50; H, 5.12; N, 17.92]

C,56.56; H, 3.73; N, 23.56
[C,56.58; H, 3.70; N, 23.52]

C,55.80; H, 3.90; N, 21.69
[C,55.82; H, 3.88; N, 21.72]

C,70.38; H, 5.06; N, 15.63
[C,70.40; H, 5.10; N, 15.70]
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M ass Spectra :5b) 6-amino-4-(4-chlor ophenyl)-3-methyl-2,4-dihydr opyrano[2,3-c] pyr azole-5-car bonitrile
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