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ABSTRACT

Here we reported, primary, we synthesized aromatic hydrazide in lab and secondary, same synthesized aromatic
hydrazide condensed with curcumin in presence of alum as a green catalyst, in small amount of water, as a green solvent, and
under microwave irradiation as a green technique to produce better results w. r. t. yield, purity and time.
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Attempted have been made for synthesis of
Curcumin-pyrazole analogues from substituted hydrazide
condensation with 1,3-dicarbonyl moiety of Curcumin.
Successful synthesis was achieved by using green
methodology. Alum is naturally occurring substance
consisting spectacular catalytic properties, and reports
found (Pal et al., 2013) (Karimi and Bayat, 2016) (Li et
al., 2011). Few methods have been found in literature for
the synthesis of Curcumin from hydrazide like reflux of
Curcumin with substituted phenyl hydrazide (Ahsan et
al., 2013) in glacial acetic acid reflux for about 12-18
hours to obtained product. Another method reported by
Sahu et. al.(2012) consist similar experimental procedure
to that of previous one, refluxed with acetic acid. Longer
reaction time and use of glacial acetic acid could be
referred as drawbacks of these reactions.

EXPERIMENTAL

General of aromatic

hydrazide

procedure for Synthesis

Acid hydrazides were synthesized by using Yar
et. al.(2007) method. Appropriate aromatic carboxylic
acid (1 eq.) was added to absolute ethanol (10 eq.) and to
this Conc. Sulphuric acid (3-4 ml) was added with
stirring. Reaction mixture was refluxed for appropriate
time (4-6 hours). On cooling poured to ice cold water and
neutralized carefully by saturated solution of sodium
bicarbonate, thus obtained oily layer separated with
extraction with diethyl ether followed by evaporation of
ether under reduced pressure. All products were used
further without distillation.

!Corresponding author

General procedure for Synthesis of Curcumin
pyrazole from Aromatic hydrazide

Curcumin (Immol; 1 eq.) was taken in 10 ml of
10% of Alum in water (w/v) to this substituted hydrazide
(2.5 mmol; 1.5 eq.) added in one portion and stirred for
few minutes for homogenous mixing. Reaction contains
were irradiate in Microwave oven at 600 Watt power for
appropriate time. Resting time was set for 10 seconds
after every 30 seconds of successive irradiation. Progress
of reaction was monitor by TLC check (DCM: MeOH,;
3:7), on completion of reaction allowed reaction
contained to attained room temperature and filter. Thus
obtained crude product was washing several times with
water and finally recrystallized from hot alcohol to afford
pure product.

RESULTS AND DISCUSSION

To improve vyield of reaction and introduce
green concern with respect to synthesis of curcumin-
pyrazole reaction, efforts have been made and
summarized as follows. Reaction was process in two
steps, first to obtained substituted hydrazide from easily
available and cheap aromatic carboxylic acid and second
step was cyclocondensation of hydrazide and curcumin to
produce desire product as depicted in Scheme 1.

Model reaction strategy was employed to
developed novel methodology for the synthesis of
Curcumin-pyrazole. Curcumin and phenyl hydrazide
were taken as fixed reactant to optimized reaction
conditions with respect to solvent, catalyst and
temperature. Stoichiometry of reaction were fixed to
Curcumin 1 equivalent and phenyl hydrazide 1.5
equivalent to ensured all curcumin molecules get chance
to convert into product. For fair comparison conventional
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as well as non-conventional method was carried out for
model reaction. During method development focus was
kept on green concern and analogues catalyst/solvent
pairs chosen as shown in table 1.

Satisfactory result were obtained when used
alcohol and water as solvent with individual or as a

mixture with either acetic acid or alum. Curcumin
pyrazole condensation well established with glacial acetic
acid, 10% potassium alum sulphate exhibits pH range 3-
4, which found good replacement of acetic acid.

Scheme 1: Synthesis of Curcumin pyrazole from condensation reaction of Curcumin with substituted hydrazide in

presence of water and alum as

green solvent and catalyst
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Figure 1: Structures of Curcumin pyrazole analogues
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Table 1: Optimization of solvent for synthesis of (62) and with respect to yield

Entry Solvent/ catalyst Conventional Yield® of Non-conventional Yield® of

method products MW!I method products
1 EtOH/AcOH Reflux,4 hours 64% 600 Watt, 120 Sec. 2%
2 EtOH/Alum Reflux,4 hours 57% 600 Watt, 120 Sec. 61%
3 EtOH:H,O/ AcOH Reflux,4 hours 43% 600 Watt, 120 Sec. 70%
4 EtOH:H,O/Alum Reflux,4 hours 70% 600 Watt, 120 Sec. 79%
5 H,O/AcOH Reflux,4 hours 53% 600 Watt, 120 Sec. 54%
6 H,O/Alum Reflux,4 hours 62% 600 Watt, 120 Sec. 90%
7 PEG-400/ AcOH Reflux,4 hours 46% 600 Watt, 120 Sec. 56%
8 PEG-400/ Alum Reflux,4 hours 51% 600 Watt, 120 Sec. 42%
9 Acetonitrile/ AcOH Reflux,4hours 37% 600 Watt, 120 Sec. Trace
10 Acetonitrile/ Alum Reflux,4 hours 20% 600 Watt, 120 Sec. Trace

%Isolated yield; "MWI 600W; *TLC Check

Alcohol, water, Polyethylene glycol-400 (PEG-
400) was tried with catalytic amount of acetic acid or
potassium aluminum sulphate. Results obtained (Table 1)
clearly indicates that ethanol: acetic acid are good
solvent: catalyst pair and water: Alum is newly
immerging pair, among these two second one is more
favorable due to environment-friendly nature. Handling
10% alum is less nasty than glacial acetic acid. Water:
alum pair found more productive compared to Ethanol
and acetic acid combination. Introduction of MWI for
transformation of Curcumin to curcumin-pyrazole offers
excellent result. Microwave has capacity to transfer huge
amount of energy to reacting molecules within no time,
this huge energy helps to cross energy barriers and

expeditious products obtained. Water: alum pair when
introduced with non-conventional method offers 90%
yield of product (Table 1; Entry 6).

Stoichiometric ratio of Alum in water optimized
by performing series of reactions, as depicted in table 2.
Various proportion of Potash alum was prepared by
weight by volume like 2%, 5%, 10%, 15% and 20%. To
minimize error all solutions were prepared for 100ml of
distilled water just prior to use for reaction. All
combinations introduced for non-conventional microwave
method and none of these except table 2; Entry 3 tried
with conventional method. Considerable results obtained
from 5% to 20% alum.

Table 2: Optimization of solvent/catalyst ratio and effective MWI power with respect to yield of product

Entry l?\jz//'?/:/lir;] Time in Sec. Yield® of products
1 2%Alum 600 Watt, 120 Sec. Staring recover*
2 5%Alum 600 Watt, 120 Sec. 45%
3 10%Alum 600 Watt, 120 Sec. 90%
4 15%Alum 600 Watt, 120 Sec. 91%
5 20%Alum 600 Watt, 120 Sec. 94%
6 10%Alum 300 Watt, 120 Sec. 37%
7 10%Alum 400 Watt, 120 Sec. 61%
8 10%Alum 800 Watt, 120 Sec. Black sticky mass

4Isolated yield; *TLC Check

During gradual increment of 10% to 15% and
further 20% of alum no significant elevation or
depression of vyield of product has been observed.
Although, 10% of catalyst yield 90% productivity and
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further increases in catalytic amount did not found atom
economic one this stoichiometric proportion with non-
conventional MW1 used further for derivatisation.
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Table 3: Optimization of solvent/catalyst ratio and effective MWI power with respect to yield of product

Entry Product No. Yield® (in %) (Bgfaejlit;rt]ilﬁozlgis)
1 (62) 90% 112°C
2 (63) 88% 168°C
3 (64) 92% 163°C
4 (65) 94% 283°C
5 (66) 89% 128°C
6 (67) 90% 217°C
7 (68) 67% 106°C
8 (69) 83% 123°C

%Isolated yield

Effect of substituent on yield of product was
study using various substituted phenyl hydrazide reaction
with curcumin and results depicted in table 3. Curcumin
pyrazole offers better yield with Chloro- and Bromo-
substituted phenyl hydrazide than 4-amino substituted
phenyl hydrazide. These could be related with polar and
basic nature of amine group which allowed product to
loss during workup. To investigate this some changes has
been made to workup procedure for product 69. After
cooling of reaction contains neutralized by ag. NaHCO3;
and extracted with ethyl acetate, on evaporation at
reduced pressure after treating with anhydrous Na,SO, to
afford product and yield of product elevated to 82%
(formally it was, 67%) (Table 2; Entry 7).

In conclusion, describe method has contain
significant green concern. It does contain water as
universally accepted and unique green solvent.
Replacement of hazardous glacial acid, which was
necessary in previously reported methods, is considerable
advantage. Potassium aluminum sulphate (Potash Alum)
immerged as novel catalyst for curcumin-pyrazole
synthesis. Use of non-conventional methods particularly
MWI, made this procedure quick, within couple of
minutes product has been obtained. Handling simplicity
could be added to advantage of present method, easy
workup procedure without nasty purification column
chromatography techniques made describe method
unique.

Spectral Analysis of Synthesized Compounds

(3,5-bis((E)-4-hydroxy-3-methoxystyryl)-1H-pyrazol-
1-yl)(phenyl)methanone (62):

IR: (KBr) cm™: 3349 (OH), 3133 (NH), 1737 (C=0),
1588 (C=N), 1369 (C-N). ‘H NMR (300 MHz, DMSO-
dg): 8 3.92 (6H, s, OCHj), 6.25 (1H, s, H-4), 6.84 (2H, d,
H2,6), 6.86 (2H, d, H-1,7), 6.90-7.94 (11H, m, ArH),
9.89 (2H, broad, OH); *C NMR (75 MHz, DMSO-dy)
ppm: 55.57 (-OCH3), 109.8 (C-4),111.8 (ArC), 116.8-
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116.9 (ArC and C-1,7), 128.3 (ArC), 134.6-134.7 (ArC
and C-2,4), 147 (ArC-4,4), 149.1 (ArC3,3), 161.3 (CO).

(3,5-bis((E)-4-hydroxy-3-methoxystyryl)-1H-pyrazol-

1-yl)(2-chlorophenyl)methanone (63): IR: (KBr) cm™:
3346 (OH), 3136 (NH), 1730 (C=0), 1580 (C=N), 1355
(C-N). 'H NMR (300 MHz, DMSO-dg): & 3.90 (6H, s,
OCHy), 6.29 (1H, s, H-4), 6.82 (2H, d, H2,6), 6.84 (2H, d,
H-1,7), 7.06-7.17 (m, ArH); *C NMR (75 MHz, DMSO-
de) ppm:56.34 (-OCHjs), 107.9 (C-4), 112.8 (ArC), 115.6-
116.3 (ArC and C-1,7), 129.3 (ArC),133.6-134.1 (ArC
and C-2,4), 147 (ArC-4,4), 149.1 (ArC-3,3), 165.2 (CO)

(3,5-bis((E)-4-hydroxy-3-methoxystyryl)-1H-pyrazol-
1-yl)(4-chlorophenyl) methanone (64): IR: (KBr) cm ™
3421 (OH), 3149 (NH), 1730 (C=0), 1543 (C=N), 1384
(C-N). 'H NMR (300 MHz, DMSO-dg): & 3.87 (6H, s,
OCHjy), 6.67 (1H, s, H-4), 6.74 (2H, d, H2,6), 6.87 (2H, d,
H-1,7), 7.16-7.88 (m, ArH); *C NMR (75 MHz, DMSO-
ds) ppm: 56.12 (OCH,3),107.9 (C-4),109.3 (ArC),111.3
(ArC), 116.2-116.8 (ArC and C-1,7), 128.3 (ArC), 134.6-
134.7 (ArC and C-2,4), 147 (ArC-4,4"), 149.1 (ArC-3,3),
165.8 (CO).

(3,5-bis((E)-4-hydroxy-3-methoxystyryl)-1H-pyrazol-
1-yl)(2-bromophenyl) methanone (65): IR: (KBr) cm™:
3410 (OH), 3121 (NH), 1712(C=0), 1597 (C=N),
1343(C-N). 'H NMR (300 MHz, DMSO-dg): & 3.86 (6H,
s, OCHy), 6.44(1H, s, H-4), 6.34 (2H, d, H-2,6), 6.69 (2H,
d, H-1,7),6.82-7.96 (m, ArH); *C NMR (75MHz,
DMSO-ds) ppm: 56.21 (OCH3), 110.3 (C-4), 111.6
(ArC), 1155-116.1 (ArC and C-1,7), 128.4 (ArC),
134.2134.5 (ArC and C-2,4), 149 (ArC-4,4), 150.7 (ArC-
3,3", 162.6 (CO).

(3,5-bis((E)-4-hydroxy-3-methoxystyryl)-1H-pyrazol-

1-yl)(4-bromophenyl) methanone (66): IR: (KBr) cm™:
3364 (OH), 3142 (NH), 1730 (C=0), 1589 (C=N), 1342
(C-N). *H NMR (300 MHz, DMSO-dq): & 3.87 (3H, s,
OCHj), 3.92 (3H, s, OCHs), 6.26 (1H, s, H4), 6.81 (2H,
d, H-2,6), 6.85 (2H, d, H-1,7), 6.89-7.96 (m, ArH), 9; °C
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NMR (75 MHz, DMSO-dg) ppm: 56.2 (-OCHj3), 56.61 (-
OCHz), 110.3 (C-4), 111.4 (ArC), 116.2-116.7 (ArC and
C-1,7), 128.3 (ArC), 134.2-134.5 (ArC and C-2,4), 148.2
(ArC-4,4"), 149.1 (ArC-3,3", 162.6 (CO).

(3,5-bis((E)-4-hydroxy-3-methoxystyryl)-1H-pyrazol-
1-y)(4-methoxyphenyl) methanone (67): IR: (KBr)
cm *: 3379 (OH), 3145 (NH), 1742 (C=0), 1579 (C=N),
1365 (C-N). *H NMR (300 MHz, DMSO-dq): & & 3.85
(3H, s, OCHj3),3.87 (3H, s, OCH3), 3.92 (3H, s, OCHy),
6.22 (1H, s, H-4), 6.81 (2H, d, H-2,6), 6.89 (2H, d, H-
1,7), 6.97-7.23 (m, ArH); *CNMR (75 MHz, DMSO-d¢)
ppm: 55.3 (-OCHj), 55.4 (-OCH3), 56.1 (-OCHs),
109.4(C-4), 112.1 (ArC), 116.1-116.7 (ArC and C-1,7),
128.8 (ArC), 134.1-135.2 (ArC and C-2,4), 147 (ArC-
4,4'), 149.3 (ArC-3,3), 164.3 (CO).

(4-aminophenyl)(3,5-bis((E)-4-hydroxy-3-
methoxystyryl)-1H-pyrazol-1yl)methanone (68): IR:
(KBr) cm*: 3349 (OH), 3244 (NH), 1731 (C=0), 1490
(C=N), 1355 (C-N). 'H NMR (300 MHz, DMSO-dg): &
3.87 (3H, s, OCHj3), 3.92 (3H, s, OCHj) 6.52 (2H, d,
ArH), 6.64 (1H, d, H-4), 6.93-6.99 (m, ArH), 7.75 (2H,
d, ArH); *C NMR (75 MHz, DMSO-d) ppm: 56.3 (-
OCHj3), 56.7 (-OCHjy), 107.2(C-4), 109.4(ArC-2,2"), 114.8
(ArC3"5"), 116.2 (C-2), 116.7 and116.8 (C-1,7), 129.2
(ArC), 134.4 and134.9 (C-2,4), 149.3 (ArC-4,4", 149.7
(ArC-3,3", 165.1 (CO).

(3,5-bis((E)-4-hydroxy-3-methoxystyryl)-1H-pyrazol-
1-yl)(pyridin-4-yl)methanone (69): IR: (KBr) cm™:
3433 (OH), 3110 (NH), 1757 (C=0), 1514 (C=N), 1344
(C-N). 'H NMR (300 MHz, DMSO-dq): & 3.87 (3H, s,
OCHg), 3.90 (3H, s, OCHjy), 6.64 (1H, s, H4), 6.95-6.99
(4H, d, H-1,2,6,7), 7.09-7.13 (m, ArH), 7.93 (2H,d, Py),
8.83 (2H,d, Py); C NMR (75MHz, DMSO-dy)
ppm:56.8 (-OCHj3), 57.6 (-OCHj), 107.3(C-4), 111.2
(ArC), 114.7 and115.2 (ArC and C-1,7), 126.7 (ArC),
133.1 and134.7 (ArC and C-2,4), 148.1 (ArC-44",
148.3(ArC-3,3"), 166.4 (CO).

CONCLUSION

In brief, we concluded here that, for synthesis of
various analogues of  Curcumin-pyrazole  from
condensation reaction of Curcumin with substituted
hydrazide in presence of water and alum as green solvent
and catalyst under microwave irradiation method for
good to better yield in very small amount of time
reaction.
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