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ABSTRACT

5-Amino pyrazole 4[1] was transformed to pyrazolo pyridine derivatives 7 by microwave irradiation with diethyl
malonate. Alternatively it was synthesized by two step process through open chain derivative 6 then it was
transformed to 7 by refluxing in biphenyl ether. N- Alkylation reaction on 7 was studied by ethyl bromo acetate and
also by microwave irradiation. The pyran ring was annulated on 7 by condensing it with by benzlidine
malononitrile. All synthesized compounds wer e characterized by spectral and analytical methods. It was noted that
synthesis and alkylation of 7 was performed in microwave and it is faster than conventional method. The biological
activity of compounds 7, 9 and 11 were studied.

Keywords. Microwave irradiation technique, green approactantno pyrazole, pyranofused hetrocycles, ethyl
bromo acetate, benzilidine malononitrile

INTRODUCTION

Chromenes have received considerable attentioedant years due to their biological activiti@s. [Compounds
with these ring systems have diverse pharmacolbgicivities such as anticoagulant, anti-cancegsgemlytic,
diuretic, anti-anacaphylacti&][ 2-Amino-4H-pyrans can be employed as photoactive materidls Recently the
Synthesis of Benzb]jchromene3 [5] was performed byMichael addition of 6-methoxy-1-tetralon& with
benzilidine malononitrile2. Pyrazolo[3,4-b]pyridines are promising candidatesoiganic synthesis due to their
significant medicinal activities, such as diagnadibrain disorder], treatment of coronary heart diseagkg Viral
disease §], Central nervous system disea®® and showed pharmacological efficacd0[ 11]. These literature
reports prompted us for synthesis of new pyranafumed pyrazolo fused heterocycles. Herein we haperted
synthesis of pyrazolo- [3,4-b]pyridines and pyrarsafd pyridines and studied their insecticidal gtiv
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EXPERIMENTAL SECTION
All the chemicals used in the present work are Bfgkade and of the highest purity available.

2.1 General procedure for synthesis of Ethyl 2-[3-(4-Halophenyl)-1-phenyl-1-H-pyrazolo-5-yl-carbamoyl]
acetate 6.

A solution of 1-phenyl-3-aryl-5-amino-pyrazofe(0.01 mol)and diethylmalonat& (0.02 mol) in dry toluene (25
ml) was reflux for 6-8 hrs. The reaction was monity thin layer chromatography, which was run iretace.
Yellow Solid separated on cooling was filtered dréad recrystallized from ethanol to yield compoénaith 70 %
yield.
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2.2 General procedure for synthesis of 3-(4-Halophenyl)-1-phenyl-1-H-pyrazolo[3,4-b]pyri- dine 6 (7H)
one.(7)

A. Conventional method: The compound (0.01 mol) further reflux with diphenyl ether (18l) for 1 hr. the
reaction was monitored by TLC then the solution wasred in ice cold water stir for 15 min the sallstained was
filter and wash 3-4 times by diethyl ether thenedriand recrystallized from ethanol to yield pyrazplyridine
derivative7 with 68% yield Gcheme-2).

B. Microwave method: A solution of 1-phenyl-3aryl 5-amino pyrazode(0.01 mol) and diethylmalonate (0.02
mol) was placed in Pyrex tube and irradiated inravi@ave for 7-8 min. The solution was cooled at room
temperature. Resulting residue was poured in ité\water. The solution stirred for 10 min, yelloalid separated
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was filtered on suction, washed with water, dried aecrystallized in ethanol to yield compouné with 85 %
yield in one stepScheme-2).

2.3 General procedure for Synthesis of ethyl-2(3,4-Halophenyl-{4-(2ethoxy-2-oxoethoxy)-6-oxo-1-phenyl-1,6-
dihydro-7H-pyrazolo[3,4-b]pyridine-7-yl}-acetate (9)

A. Conventional method: Compound7 (0.01 mol) and ethyl bromoacet&€0.01 mol) in DMF and BCO; as a
base was stir for 12 hrs at room temp under miltlit@n. Reaction was monitored by thin layer chatography.
After completion of reaction remove solvent undsgtiuce pressure and pour in ice-cold water. Sofidrseed was
filtered, dried and recrystallized in ethanol telgicompoun® with 78% yield (Scheme-3)

B. Microwave method: Compound? (0.01 mol) and ethyl bromoacet&€0.01 mol) was irradiated in microwave
for 15 min. at 200C. Reaction mixture was cooled at room temperaincepoured in ice cold water solid separated
was filtered, dried and recrystallized in ethamoyield compoun® with 88% yield Scheme-3).

OEt
A OH Method-A A O
Q o K,COy/DMF A O
N/ | N Br Reflux 12 hrs N,
NN O Method-B ]
Ph | MWI Ph OFEt
15 min at 2000C
Ta-b 8 9 bo
a_
Scheme-3
7,8 Ar
a | p-Cl-GHs
b p-Br-CGeHs

24 General procedure for Synthesis of  2-amino-4,9-bis(4-chlorophenyl)-50xo-7phenyl-4,5,6,7-
tetrahydropyrano[2,3-d]pyrazol o[ 3,4-b]pyridine-3-car bonitrile (11)

A. Conventional method: Compound7 (0.01moles) and benzylidine malononitril® (0.01 mol) in 20 ml ethanol
containing piperidine (0.5ml) was reflux for 1htsl&0-180°C The solid product that precipitated during refiuas
filtered dried and recrystallized from ethanol teegcompoundL1 with 73 % yield Gcheme-4).

B. Microwave method: Compound7 (0.01moles), benzylidine malononitril® (0.01 mol) and piperidine (0.5ml)
was placed in Pyrex tube and then irradiated imamiave at 208c temp, for 4-5 min. After completion of reaction
the solid obtain was cooled at room temp. Therptieeipitate was filtered dried and recrystallizesiti ethanol to
give compound.1 with 90 % yield (Scheme-4).
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Melting points were determined on a Gallenkamp imglpoint apparatus, Mod.MFB-595 in open capillarye and
are uncorrected. FT-IR spectra were recorded om&tgu FTIR-408 instrument in KBr pelletst and*C spectra
were recorded on Varian XL -300 spectrometer (30zMin CDCk. The chemical shifts are reported in ppm with
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respect to tetra methyl silane as an internal stahdlemental analyses were carried out on HdsliaGalyzer and
are within + 0.4 of theoretical percentages. Thaogmess of the reaction was monitored by thin daye
chromatography (TLC, 0.2 mm silica gel 60 F-254 8keplates) and visualized using UV light(254 areb 3im)
for detection. Microwave assisted synthesis wagezhout in an Emery synthesizer single wave miengsvcavity
producing controlled irradiation at 2450 MHz, tlemip was measured with IR sensor on the outsideaition
vessels. All commercial grade chemicals were puwetidrom S.D. Fine chemicals India and used wittiother
purification while solvents were purified by standi$iterature procedures.

3.1 Ethyl-2-[3-(4-chlor ophenyl)-1-phenyl-1-H-pyrazolo-5-yl-car bamoyl]-acetate (6a): M.P. 238-239°C, Yield:
70%, (1.08 gm)IR (KBr): (v) 3247,3065,1743,1661,1596 1559%nH NMR (CDClI3) &: 9.90 (bs,1H,NH), 7.70
(d,2H ArH ), 7.60 (d,2H ArH ),7.50 (d,5H ArH ), BXS, 1H, ArH ), 4.2 (9,2H,CH),1.3 (t,3H,CH), 1.8 (S,2H,CH
), El.LAnalysis Calculated for C,H1sCl N3Os: C(59.72), H(5.96), N(11.29Found: C(59.66), H(5.98), N(11.22)

3.2 Ethyl 2-[3-(4-bromophenyl)-1-phenyl-1-H-pyrazol 05-yl-car bamoyl]-acetate (6b): M.P. 240-241°C, Yield:
67%, (0.949)IR (KBr): (v) 3249,3068,1740,1663,1594 1558 tiH NMR (CDCl3) & 9.91 (bs,1H,NH), 7.72
(d,2H ArH ), 7.61 (d,2H ArH ),7.50 (d,5H ArH ), BXS, 1H, ArH ), 4.3(q,2H,CH,1.3 (t,3H,CH), 1.8 (S,2H,CH
) El. Analysis Calculated for C,oH1gBr N3O3z: C(59.70), H(5.93), N(11.34ound: C(59.74), H(5.95), N(11.28)

3.3 3-(4-chlorophenyl) 4-Hydr oxy-1-phenyl -1-H-pyrazolo[3,4,b]pyridine 6 (7H) one ( 7a)

M.P. 269-276C (Ethanol), Yield: 68 %, (1.20g) by com. methodl &3 % (1.62g) by MW methodR (KBr): (v)
3369,3070,2923,1643,1592 ¢miH NMR (CDCl;) & : 11.7 (bs,1H,0H), 11.12 (bs,1H,NH ), 8.30 (d,2HHAY,
8.20(d,2H ArH ), 7.60 (m,5H, ArH ), 6.0 ( S,1H,ArtAnalysis Calculated for CigH12Cl N3O,: C(53.74), H(3.76),
N(15.67),Found: C(53.69), H(3.77), N(15.64)

3.4 3-(4-bromophenyl)-4-Hydr oxy-1-phenyl-1-H-pyrazol o[ 3,4,b] pyridine-6-(7H)-one (7b): M.P. 273-274°C

(Ethanol), Yield: 69%, (1.18g) by com. method and % (1.73g) by MW methodJR (KBr): (v)

3368,3072,2921,1645,1590 ¢mH NMR (CDCls) & 11.73 (bs,1H,0H), 11.22 (bs,1H,NH ), 8.32 (d,2H ArH
8.22 (d,2H ArH ), 7.63 (m,5H, ArH ), 6.2 ( S,1H,ArHAnalysis Calculated for Cig Hi,Br N3O, C(52.84),
H(3.68), N(16.97)Found: C(52.88), H(3.66), N(15.91)

3.5  Ethyl-2(3,4-chlor ophenyl-{4-(2ethoxy-20xoethoxy)-6-oxo-1-phenyl-1,6-dihydro-7H-pyr-  azolo[3,4-b]
pyridine-7-yl}-acetate 9a: M.P. 243-244C (Ethanol), Yield: 78%, (1.25g) by com. method &&% (1.73g) by
MW method IR (KBr): (v) 2982,1759,1604,1587,1296 ¢mH NMR (CDCl3) & 8.30 (d,2H,ArH,J=8.2 Hz ),
8.20 (d,2H ArH J=8.2 Hz ), 7.30-7.50(m,5H ArH )24S,1H, ArH ), 4.90 ( S,2H,0CH, 4,70(S,2H, CKCO),
4.45 (q, 2H CH), 4.30 (g, 2H CHl), 1.40 (t,3H,CH),1.20 (t,3H,CH), Analysis Calculated for C, H2Cl N3Os:
C(55.51), H(5.32), N(9.25)0und: C(55.55), H(5.29), N(9.22)

3.6  Ethyl-2(3,4-bromophenyl-{4-(2ethoxy-20xoethoxy)-6-oxo-1-phenyl-1,6-dihydro-7H-pyr-  azolo[3,4-b]
pyridine-7-yl}-acetate 9b: M.P. 246-247°C (Ethanol),Yield: 74%, (1.21g)by con. method, 88%70g)by MW
method, |R(KBr):(v) 2980,1758,1603,1588,1294 ¢m'H NMR (CDCl;) & 8.32 (d,2H,ArH,J=8.2 Hz ), 8.20
(d,2H ArH J=8.2 Hz ), 7.30-7.50(m,5H ArH ), 6.318, ArH ), 4.91 ( S,2H,0CHl), 4,72(S,2H, CKCO), 4.44 (q,
2H CH,), 4.30 (g, 2H CH), 1.40 (t,3H,CH),1.20 (t,3H,CH), Analysis calculated for Cy HxBr N3Os
:C(55.58),H(4.92), N(9.28Found: C(55.53), H(5.02), N(9.31)

3.7 2-amino-4,9-bis(4-chlor ophenyl)-50x0-7phenyl-4,5,6,7-tetr ahydr opyrano[ 2,3-d] pyr azol o [3,4-b]pyridine-3-

carbonitrile (11a): M.P. 265-266°C (Ethanol), Yield: 73 %, (1.40g) by com. methodl &0 % (1.85g) by MW
methodlR (KBr): (v) 3470,3308, 3263,3182, 2212,1676,1622,1602,&h NMR (CDCl;) &: 12.10 (bs,1H,NH ),
8.14 (d,2H ArH ), 8.06(d,2H ArH ), 6.92 (S,2H, A)H4.61 ( S,1H, chiral CH ), 7.64 (d,2H, ArH), Z.&, 2H,ArH

), 7.2-7.39 (m, 5H ArH Analysis Calculated for CygH17Cl, NsO,: C(50.15), H(2.37), N(18.28Found: C(50.09),
H(2.32), N(18.24)

3.8 2-amino-4,9-bis(4-bromophenyl)-50xo-7phenyl-4,5,6,7-tetrahydr opyrano[ 2,3-d]pyrazol- o[3,4-b]pyridine-

3-carbonitrile (11b): M.P. 263-264C (Ethanol), Yield: 74 %, (1.45 g) by com. methaodi 89 % (1.74g) by MW
methodlR (KBr): (v) 3472,3306, 3262,3180, 2212,1676,1622,1604,¢m NMR (CDCl3) & 12.10 (bs,1H,NH
), 8.13 (d,2H ArH ), 8.05(d,2H ArH ), 6.92 (S,2ArH ), 4.61 ( S,1H, chiral CH ), 7.62 (d,2H, ArH},56 (d,
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2H,ArH), 7.2-7.39 (m, 5H ArH Analysis Calculated for C,sH17BrCl NsO,: C(50.18), H(2.35), N(18.23Found:
C(50.12), H(2.31), N(18.33)

RESULTSAND DISCUSSION

5-Amino-pyrazole4 was synthesized by known literature method [1] aniized for the synthesis of title
compounds. Initially 5-amino-pyrazole was condenséith diethyl malonate in toluene to obtained opdmain
compoundb then it was transformed to desired pyrazolopygdierivative7 by refluxing it in diphenyl ether. The
yield of compound6 and7 were 70 and 68% respectively. The compoudndias alternatively synthesized by
microwave irradiation. Thus 5-amino- pyrazdleand diethyl malonat& were heated in microwave at 360 to
furnish compound in 85% yields, and the reaction was completediwith8 min.

The structure of compouriiand7 were confirmed byH NMR, *C NMR, IR and elemental analysis and found to
be in agreement with the structure proposed. Caomgd@ having hydroxyl and secondary amino group were
studied for alkylation reaction. Thus compouhan treatment with ethyl bromo acetate yielded coumg 9 in
good vyield, The structure of compouficcan be confirmedby spectral and analytical method and it is eth{@4-
Halophenyl-{4-(2-ethoxy-2-oxoethoxy)-6-0x0-1-pheflyb-dihydro-7H-pyrazolo[3,4-b] pyridine-7-yl} acde 9. It
was observed that both N & O-alkylation compound ek place in alkylation reaction.

Alternatively this alkylation was performed in migvave. Thus compoundfland ethyl bromo aceta8ewere heated
in microwave at 200C yielded compoun@ in excellent yield and in shorter time (SchemeR)rther pyran ring
was annulated on pyrazolopyridine nucleus. Compauod condensation with benzilidine malononitrileeithanol
using pyridine as a base yielded compofihih good yield. On the basis of spectral and ai@ydata structure of
11 is confirmed as 2-amino-4,9-bis(4-halophenyl)-®-a%phenyl-4,5,6,7-tetrahydropyrano[2,3-d]- Pyraz{3,4-
b]pyridine-3-carbonitrile (Scheme-4).

Alternatively this condensation was performed bycnmivave irradiation. Thus compoung0.01 mol) and
benzilidine malononitrilel0 (0.01moles) were heated in microwave at 20Gurnish compoundl with excellent
yield and within 5 min. Insecticidal activity of sgpounds7, 9 and 11 were studied.

5. INSECTICIDAL ACTIVITY OF THE COMPOUND 7 a-b, 9a-b 11 a-b:

5.1 Bioassay/Method: The insecticidal activity tests were carried outd@germination of half lethal concentration
(LCx) of each compound under investigation. The seéahickpea Cicer arientinum) were collected from the
local market and dried in oven at?80to minimize the moisture and disinfections. Lattory cultured adult pulse
beetle Stophilus oryzae Linn (Temp.28+ 2C, RH-60-75% and L: D photoperiod 13:11) were gelkcfor
experimental purpose irrespective sex. Pilot expenits were carried out for determine the lower laigéier toxic
range of synthetic compounds and then final comagahs were set. The four concentrations of eawhpound
viz-2, 4, 6 & 8 ppm were prepared. 5 drops of each concentrations smeared with 100 gm disinfested dried
chickpea grains and kept in petri dishes; therstene sized adult beetles were released in eaclemivation along
with control set and mortality was recorded forlursL Cso values, Regression equation, heterogeneity, vagianc
and fiducial limit were calculated. These bioassagsin accordance with the WHO guidelines and &jrsxmethod
[12, 13].

5.2 Insecticidal activity of the compound 7 a-b, 9a-b 11 a-b

The preliminary bioassay indicates that these camgs showed excellent insecticidal activities agiaihe insect
Stophilus Oryzae. The results obtained from the present study anenzarized in Table No.-1 which indicate 4,C
values for the synthesized compounds. THevXlues mentioned in the table suggested that #te dre quite
heterogeneous. The comparison with the time intao/éCsy value, It suggested that 24 hrs s@alues for the
entire compound are less i.e. it is more toxi@&tophilus oryzae. So all these compounds are toxic to the insect
Stophilus oryzae. However the compoun@a-b is appears to be more toxic $iophilus oryzae because it has less
LCsqvalues. Since the cost of pure natural compourektiemely high, it has been advocated that thesthstic
pyrazole can be conveniently used for controllitayedd grain pests such Ssophilus oryzae, Bruchus chinesis, R.
domoinica, T. granarium, agriculture and household pests.

Table No.-1 Data is significant at <0.05
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Sr. Time % Mortality o . Heter oginecity . e
No. Comds. (g [0T 214618 LCso Regression equation x?) Variance Fiducial limit
" M= -0.1459
1 7a 6 | o| 10| 20| 20 3d 1.40p v=3.3884+1.1496 0.1107 oats | = P
" My= -0.1456
7b 6 |o| 10| 20| 20 3d 1408 v=3.3886+1.1486 0.1112 owss | = P
" My= -1.2401
2 7a 12 | o] 20| 30| 30 ad 1264  v=3.8939+0.8848K 00127 | 4688 | T LAY
" Mo= -1.2401
7b 12 | o] 20| 30| 30| ad 1250 v=3.8942 +0.8852K 00120| aew | T HAD
" M1= -1.0408
3 7a 24 | 0| 40| 40| 50 5Q 0.90p v=45348+04017K 26.497| 03727 | T AN
7b 24 | of 40| 40| 50| 5 0.00b v=a.5353+ 04921k 26.495| 03724 | M1=-1.2413
Mo= 1.1522
— M= -0.8057
1 % 6 | ol 30| 30| 40| 5d 0995 v=4.0769 +0.9275k 01971| 168 | \iZ OB
" M;=-0.8059
9b 6 | ol 30| 30| 40| 5q 0996 v=4.0771+0.9273k 01974| 168 | \iT OO0
2 % 12 | o] 40| 50| 60| 6d 057F  v=4.4697 +0.9188K 0027 | ospr | Mi=0.6843
M,=0.207
_ M1=-0.6847
9 12 | o] 40| 50| 60| 6d 057F  v=4.4696 +0.9191K 00273| 0510 | =P
_ My=-1.0741
3 % 24 | o] so| 50| eof 7d 041}  v=4.6658 +0.8144K 02017| .12a | Tt
9% 24 | o] so| 50| eof 7d 041}  v=4.6662 +0.8148K 02022| 1285 | Mi=10744
Mo= 0.301:
— M1=-1.2396
1| 11a 6 |o| 20| 30| 30] ad 126 v=3.8938+0.8850 0.0939 69.4| 11T ase
_ My=-1.2394
11b 6 | o| 20| 30| 30| ad 1250 v=38935 +0.8854k 00942 | 4688 | T ao0
_ M,=-0.8966
2 | 11a | 12 | of 30| 40| 4d 5d 0976 v=4.2366+0.7833K 00837| .20 | WiT R
. M1=-0.8969
116 | 12 | o] 30| 40| 40| sd 0976  v=4.2368 +0.7837K 0084 | 2086 | TP N
" Mi=-1.2412
3| 112 | 24 | of 40| 40| 50 5d o090 Y=4.5593+0.4916) -2.4755| 0.3729 —
Mo= 1.1512
116 | 24 | o] 40| 40| 50| 5d 0.90p v=45596 +0.4917K 2.4758| 03732 | Mi=1.2417
Mo= 1.1515

CONCLUSION

The synthesis of compoun 9 and11 are novel and reproduciblslicrowave irradiation has recently been used as
an efficient technique to increase reaction rafbsis, we attempted to take advantage of this tgclenio decrease
the reaction time and to increase yield of the pobdAs this technique is solvent free, it avoide environmental
pollution, so our approach is ecofriendlihe distinct advantage of this solvent free protace-The waste material

is minimum, Reaction time is almost 1000 times s traditional method, The workups of these tieas are
clean and fast & These reactions provide reduatioalimination of the solvent, thereby preventimyieonmental
pollution. The use of microwave afforded compouh® and 11 with excellent yield and the reaction time is in
minute in state of hours. All synthesized composhdwed good to excellent insecticidal activity tosisathe insect
Stophilus Oryzae.
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