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ABSTRACT

A three component coupling process for synthesis of 6-amino-4-aryl-5-
cyano-3-methyl-1-phenyl-2-pyrazolin-5-one from 3-methyl-1-phenyl-2-
pyrazolin-5-one, aromatic aldehydes, malononitrile sodium hydrogen sul-
fate (NaHSO,) using as catalyst is described under microwave irradiation
and solvent free condition. This method provides several advantages such
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as mild reaction condition, short reaction time, simple work up procedure

and isenvironmentally friendly.

INTRODUCTION

Pyrano[2,3-c] Pyrazoleisafused heterocyclecom-
prised of Pyrazoleand Pyran ringswhichareknown as
the sub-structural unitsof several biologically active
compounds. Poly functionalized benzopyransand their
derivatives areakind of very useful compounds*2.
They havebeen widdy used asmedicineintermediates
duetotheir useful biological and pharmacol ogical prop-
erties such asantibacterial, anti coagulant, anticancer,
spasmolytic, hypnotic, diuretic, insecticide®®. Someof
the 2-amino-4H-Pyrans can be used as photoactive
materiag™. The4H-Pyransringisasoastructurd unit
of anumber of natura productg®.

1,4-Dihydropyrano[ 2,3-c] pyrazolesaregenerdly
prepared by one pot three component condensations
of malononitrile, aromatic aldehyde and 3-methyl-1-
Phenyl-2-Pyrazolin-5-oneusing water asreaction me-
dium demonstrated by using variousphasetrandfer cata
lyst such as triethylbenzylammonium chloride
(TEBA)™Y, hexadecyl trimethyl ammonium bromide
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(HTMAB)*,  surfactant such as p-
dodecylbenzensulfonic acid (DBSA)™3, Similarly the
useof theneutra organo—catalyst DL-prolineusingthe
grinding technique, piperiding™®, sulfamic acid?®,
KF-montmorillonite*”.

In recent years, solvent-freereaction condition has
been demonstrated to be an efficient techniquefor vari-
ousorganicreactions. It often|ead to aremarkable de-
creaseinreactiontime, increased yields, easier workup,
enhancement of regio and stereo selectivity of reaction
matcheswith thegreen chemistry protocol 8. Sodium
hydrogen sulfate (NaHSO,) isexploited asan efficient
catalyst in organic synthesi§*9. However, thereisnot a
snglereport ontheuseof sodium hydrogen sulfateasa
catayst for thesynthesisof. 1,4-Dihydropyrano[2,3-
c] pyrazoles. However, some of these previous meth-
ods have suffered from one or more drawbacks like
use of expensive reagents. In order to eliminate high
temperature requirement, longreactiontime, low yied
of product, the development of mild, efficient and ver-
satilemethodistill strongly desirable. Hereinwe have
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presented anovel, mild and efficient method for syn-
thesisof 1, 4-dihydropyrano [2,3-c] pyrazolesusing
sodium hydrogen sulfateasmild catalyst and overcome
all problems. In this methodol ogy, the uses of hazard-
ousorganic solventshave been avoided during thesyn-
thesis. Thismethod isquite sati sfactory with respect to
yiddandthereactiontime. Thereforethereactionscar-
ried out under solvent free condition are more benefi-
cial ascompared to conventional methodswhichin-
volvethe use of dangerous, flammable, carcinogenic
solventslikeacohols, chloroform DMF etc.

EXPERIIMENTAL

Reagents and analysis

All thereagents and aromatic a dehydeswere ob-
tained from commercid suppliersused assuch melting
pointswere determined in open capillariesand areun-
corrected. The completion of reactionswasmonitored
by TLC. IR spectrawere recorded on amatrix of KBr
with Perkin-Elmer 1430 spectrometer.*H-NMR spec-
trawererecordedin CDCl, usng TM Sasinternd stan-
dard on Varian NMR spectrometer, Model Mercury
Plus (400 MHz), Mass spectra| ES-M S| wererecorded
on aWater-Micro mass Quattro-I1. For themicrowave
irradiation experiments described bel ow, microwave
oven equipped with aturntablewasused (LG Smart
Chef MS-255R operating at 2450 M Hz having maxi-
mum output of 900 W).

General method for the synthesis of 1,4-
dihydropyrano[2,3-c] pyrazoles(4a-4k)

A mixture of aromatic aldehyde (3 mmol),
ma ononitrile(3mmol), 3-methyl-1-phenyl-2-pyrazolin-
5-one (3 mmol) and sodium hydrogen sulfate (10
mol%),) wastaken in abeaker and the reaction mix-
turewasirradiated in microwaveovenat 180 W for 6
8min. (asindicated by TLC). Thereaction mixturewas
allowed to stand at room temperatureto solidify. The
crude product was collected, washed with Water and
recrystallized from 95% ethanol to give pure 1,4-
dihydropyrano[2,3-c] pyrazolesingood to excellent
yields. All synthes zed compoundswere characterized
by 'THNM R and Mass. Also themelting pointsrecorded
and compared with the corresponding literatureMPand
found to bematching with those.
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RESULT AND DISCUSSION

Inour [aboratory, continuing our interestinthesyn-
thesisof organic compounds by the multi-component
reactionsunder microwaveirradiation?%l, Herein, we
would liketo report the synthesisof 1,4 dihydropyrano
[2,3-c] pyrazoles under irradiated of microwave
at.180W and sol vent-free conditions (Scheme 1)

H3C,

i CN
r\?_js + arcHo + <
\,}, o CN
Ph
1 2 (a-k) 3
HeG AT
NaHSO, CN
— / I
NS |
MW
N7 ~07 “NH,
Ph
4 (a-k)
Scheme 1

In search for an efficient catalyst the reaction of
benza dehyde as arepresentative al dehyde, 3-methyl-
1-phenyl-2-pyrazolin-5-one, malononitrileand 10 mol
% of sodium hydrogen sulfate hasbeen considered as
astandard model reaction.

Initially, we examined thereaction without catalyst
at different power for 15mindid not resultinformation
of theexpected product Show inTABLE 1

TABLE 1. Compar ativestudy of catalystsusing variouspower
of microwave4a®.

Entry Power Sodium hydrogen Ti_me; Yieltz

sulfate (mol %)  (min) (%)

1 100 Without 15 Noreaction

2 150 Without 15 Noreaction

3 300 Without 15 Noreaction

4 450 Without 15 Noreaction

5 650 Without 15 Noreaction

6 850 Without 15 Noreaction

7 100 10 15 75

8 150 5 10 80

9 150 10 6 90

10 150 15 6 90

a1 (3 mmol), 2.(3 mmol), 3 (3 mmal), sodium hydrogen sulfate
under solvent free conditions. "Time in min. °lsolated yields
based upon starting aldehyde.
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To determinethe appropriate concentration of the
catalyst sodium hydrogen sulfate, weinvestigate the
model reaction at different concentrations of catalyst
like5, 10, and 15 mol %. The product formed in 80,
90 and 90 % yield respectively. Thisindicatesthat 10
mol % of sodium hydrogen sulfateis sufficient for the
best result by cons dering thereactiontimeand yield of
product.

Aswe examined thereaction of 3-methyl-1-phe-
nyl-2-pyrazolin-5-one aldehyde (3 mmol),
mal ononitrile, (3 mmol) using sodium hydrogen sul-
fate (10 mol%) as catal yst under solvent free condi-
tion Thereaction mixturewasirradiated in microwave
oven at 180W for appropriate time (6-8 min) The
corresponding product wasobtained in excellent yield.
The experimenta resultissummarizedin TABLE 2.
Thus the methoxy substituted aromatic aldehydes
(TABLE 2, Entry 4c and 4d) underwent aclean three
component condensation to form the corresponding
1,4 dihydropyrano (2,3-c) pyrazoles in excellent
yields. Theother aromatic aldehydes[(TABLE 1, en-
tries4(e-j)] with electron releasing and withdrawing
substituents produced 1,4-dihydropyranol (2,3-c)
pyrazoles in good yields. However p-
dimethylaminobenzal dehyde (TABLE 1, entry 4k)
failed to produce any 1,4 dihydropyranol (2,3-c)
pyrazoleA similar failurewasreported earlier*,

CN NaHSO, Ar-CH=CH <

Ar-CHO + <

d

TABLE 2: Microwaveirradiation synthesisof compounds4
(k) catalysed by NaHSO

. . M.P.GC)
Entry  Aldehyde (':'nlm)ec \(((,I/S(g Foung Literature
[13,16]
4a CeHs 6 90 167-169 170-171
4b 4-MeCgHy 7 88 175-177 177-178
4c 4-OMeCgH, 6.3 86 170-172 171-172
4d 4_(353 QACi’Hg 8 86 189-191 191-193
4e 4-OHCgH, 6.5 84  208-209 210-212
Af 3-CICgH, 55 89 156-158 158-160
49 3-NO,CgH, 5.2 90 187-189 190-191
4h 4-NO,CgH4 6 91 194-195 195-196
4i 2-CICgH, 55 87 143-145 145-146
4 4-CICgH, 5 88 174-175 175-176

rearc]:ft)ion

21 (3 mmol), 2 (3 mmal), 3 (3 mmol), sodium hydrogen sulfate
(10 mol %) under solvent-free conditions. *Isolated yields based
upon starting aldehyde. °Time in min.

A tentativereaction mechanismfor thethree com-
ponentsis shown in Scheme 2. One molecul e of aro-
matic adehyde(2) wasfirgly reactingwith ma ononitrile
(3) toformthedicyano-olefin (5) through K noevenagel
condensation. 3-methyl 1-phenyl-2-pyrazolin-5-one (1)
canthenreact with (5) giveintermediate (6) throw Michedl
typeaddition. Intermediate (6) tautomerization and un-
dergo cyclisationtotheintermediate (7). Thentheinter-
mediate (7) givefinal Iytheexpected products(4).

3CH
('\\‘

6

4k 4-NMe,CeH,

Ar CH= CH<

ez }7/7(
o0

HoG AT HG AT
CN CN
7 4
N — N N
N 07 TNH, NT o7 SN
Ph Ph

4

7

Scheme2: Proposed mechanism and possibleinter mediates.

CONCLUSIONS

In conclusion, we havedevel oped an environmen-

tally friendly technique for the synthesis of 1,
4dihydropyranol (2,3-c) pyrazolesunder solvent free
condition. Theadvantage of thereported methodisthe
use of cheap and easily available catalyst, easy work
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up procedureand better yields.
ACKNOWLEDGEMENTS

The authors are thankful to The Head, Depart-
ment of Chemistry, Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad, for providing
laboratory facilities

REFERENCES

[1] M.H.Elnagdi, M.R.H.Elmoghayar, GE.H.Elgemei€e;

Adv.Heterocyclic Chem., 41, 319 (1987).

[2] M.H.EIngdi, M.R.H.EImoghayar, K.U.Sadek;

Adv.Heterocyclic Chem., 48, 223 (1990).

[3] L.L.Adreani, E.Lapi; Boll Chim Farm., 99, 583

(1960); Chem.Abstr., 55, 2668d (1961).

[4] Y.L.Zhang, B.Z.Chen, K.Q.Zheng, M.L.Xu,

X.H.Lei; Chinese Acta Pharmaceutica sinica, 17,

17 (1982); Chem.Abstr., 96, 135383e (1982).

[5] L.Bonsignore, G.Loy, D.Secci, A.Calignano;

Eur.JMed.Chem., 28, 517 (1993).

[6] (a) E.C.Witte, PNeubert, A.Roesch; Ger.Offen
D.E., 3427985 (1986); Chem.Abstr., 104,
224915f (1986).

(b) J.L.Wang, D.Liu, Z.J.Zhang, S.Shan, X.Han,
S.M.Srinivasula, C.M.Croce, E.S.Alnemri,
Z.Huang; Proc.Natl.Acad.Sci.U.S.A., 97,7124
(2000).

(c) Y.A.Monamed, M.A.Zahran, M.M.Ali,
A.M Elagrody, U.H.EI-Said; J.Chem.Res., 322
(1995).

[7] D.Armetso, W.M.Horspool, N.Martin, A.Ramos,

C.Seaone; J.0rg.Chem., 54, 3069 (1989).

[8] S.Hatakeyama, N.Ochi, H.Numata, S.J.Takano;

Chem.Commun., 1202 (1988).

[9] R.Gonzalez, N.Martin, C.Seoane, J.Soto;

J.Chem.Soc Perkin Trans,, 1, 202 (1985).

—= Pyl Peper

[10] S.J.Kamaljit, S.Harjit; Tetrahedron, 52, 14273
(1996).

[11] D.Q.shi, S.Zhang, Q.Y.Zhuang, S.J.Tu, H.W.Hu;
Chin J.Org.Chem., 23, 1314 (2003).

[12] T.S.Jin, A.Q.Wang, Z.L.Cheng, J.S.Zhang, T.S.Li;
Synth.Communi., 35, 137 (2005).

[13] T.SJin,R.Q.Zhao, T.S.Li; Arkivoc, 11, 176 (2006).

[14] S.B.Guo, S.X.Wang, J.T.Li; Synth.Communi., 37,
2111 (2007).

[15] J.F.Zhou, S.J.Tu, Y.Gao, M.Ji; Chin.J.Org.Chem.,
21, 742 (2001).

[16] S.V.Shinde, W.N.Jadhav, J.M.Kondre,
S.V.Gampawar, K.N.Karade; J.Chem.Res,, 5, 278
(2008).

[17] N.Wu, X.Li, Y.Wang, D.Shi; J.Chem.Res,, 1, 16
(2008).

[18] K.F.Tanaka; Chem.Rev., 100, 1025 (2000).

[19] (@ L.Yang, C.Zhang, C.Yang, Liming;

Lett.Org.Chem., 6, 234 (2009).

(b) M.Gopalakrishnan, P.Sureshkumar, J.Thanusu,
V.Kanagargan; J.Enz.Inhib.Med.Chem., 23, 87
(2007).

(c) C.M.Adharvana, D.Shobha, K.J.Syamasundar;
Heterocyclic Chem., 44, 929 (2007).

(d) S.Rostamizadeh, N.Shadjoua, A.M.Amania,
S.Badaiea; Chin.Chem.Lett., 19, 1151 (2008).

(e) M.A.Chari, K.Syamasundar; Cata.Comm, 6,
624 (2005).

[20] A.S.Gajare, D.P.Sabade, M.S.Shingare,
R.D.Wakharkar; Synthetic Commun., 32, 1549
(2002).

[21] S.S.Shindalkar, B.R.Madje, M.S.Shingare;
Mendeleev Commun., 17, 43 (2007).

[22] S.A.Sadaphal, V.M.Markhele, S.S.Sonar,
M.S.Shingare; J.Korean; Chemical Soc., 52, 454
(2008).

[23] S.B.Sapkal, K.F.Shelke, B.B.Shingate,
M.S.Shingare; Tetrahedron Lett., 50, 1754 (2009).

ey, Onganic CHEMISTRY
Au Tudian Yournal



