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ABSTRACT

In the present study, convenient method for the synthesis of aryl and
heter oaryl hydrazinocurcumins using curcumin, hydrazine and acetic acid under microwave
condition is reported. In this method, the yields are high compared to conventional methods. The
reaction duration also reduced considerably.
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INTRODUCTION

In modern synthetic chemistry, Microwave Assistagédic ReactiofMAOS) offers promising
alternative to the conventional methods, especthyMAQOS is extremely helpful in reducing
the reaction time, temperature and improving tleédyas well [1-2].

The arylhydrazinocurcumin shows many biologicalvatoés were synthesized from curcumin
using conventional methods. The yields of theseti@as were very low from 5% to 65% [3-
10]. The reaction durations of these reactions wavdong i.e., from 6 h to 48 h.

In the present work, we report a facile synthesiargl and heteroarylhydrazinocurcumin from
curcumin in good yield as well as extremely reduasttion duration.

MATERIALSAND METHODS
'H NMR and *®*C NMR spectra were recorded using Bruker 400 sppbttometer using

DMSO-D6, TMS as the internal reference. All the LEMere recorded using Agilent LCMS
system.TLC using silica gel G60 (Merck, Germany).
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I solation of Curcumin [11]:

The rhizome otturcuma longa was dried in sun shade and finely powdered. Theddvowder
was washed with petroleum ether to remove the &éernal. The fine powder was extracted with
Methanol. The crude extract was purified by colouthnomatography using Methanol : DCM
system to get crude curcuminoid mixture i.e., cority demethoxycurcumin (DMC) and
bisdemethoxycurcumin (BDMC). Then curcumin was fpedli using preparative TLC plate using
3% Methanol:dichlormethane system.

General procedurefor the synthesis of arylhydrazinocur cumins (2a-d)

To a solution of curcuminlj (1 eq) in glacial acetic acid 5 volume, added & of aryl
hydrazine. The reaction mixture was heated to 120fCGnicrowave for 10 minutes. TLC
compiled shows clear formation of polar spot. Tikeess acetic acid evaporated to dryness,
purified by preparative TLC plate.

General procedurefor the synthesis of heter oarylhydrazinocurcumins (3a-d)

To a solution of curcuminlf (1 eq) in glacial acetic acid 5 volume, added &@ of
heteroarylhydrazine. The reaction mixture was he&be120°C in microwave for 1.5 h. TLC
compiled shows clear formation of polar spot. Tkeess acetic acid evaporated to dryness,
purified by preparative TLC plate.
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Curcumin (1)

'H NMR (400 MHz, B-DMSO) 6.06 (s, 1H), 6.73 (d, J = 16 Hz, 2H), 6(82J = 16 Hz, 2H),
7.14 (m, 2H), 7.32 (d, J = 1.6 Hz, 2H), 7.53 (& 16 Hz, 2H), 9.65 (s, 2H)>*C NMR (100
MHz) 6 56.17, 101.26, 111.85, 116.18, 121.55, 123.57,7826.41.15, 148.47, 148.85, 183.66;
LCMS (m/z):369.2 [M];

4-((E)-2-(5-((E)-4-hydr oxy-3-methoxystyryl)-1H-pyr azol-3-yl)vinyl)-2-methoxyphenol (2a)
'H NMR (400 MHz, CROD) 6 3.92 (s, 6H), 6.65 (s, 1H), 6.80 (d, J = 8.0 H#),5.88 (m, 2H),
6.99 (d, J = 7.6 Hz, 2H), 7.08 (m, 4H5‘C NMR (100 MHz, D6-DMSOY 56.9, 98.8, 110.9,
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113.81, 116.72, 117.4, 122.65,122.89, 130.03, 136187.84, 148.21, 148.33,151.43, 151.84;
LCMS (m/z): 365.2 [M].

4-((E)-2-(5-((E)-4-hydr oxy-3-methoxystyryl)-1-phenyl-1H-pyr azol-3-yl )vinyl)-2-methoxyphenol (2b)

'H NMR (400 MHz, CROD) 6 3.81 (s, 3H), 3.88 (s, 3H), 6.61 (d, J = 16.4 H4), 6.75 (m,
2H), 6.86 (m, 5H), 7.08 (m, 3H), 7.46 (m, 3H), 7 (55, 2H);13C NMR (100 MHz, CROD) &
56.41, 101.22, 110.49, 110.99, 113.31, 116.41,5814.17.95, 121.54, 126.83, 129.44, 129.93,
130.47, 130.58, 132.83, 134.1, 140.61, 144.58,0148148.62, 149.26, 153.11; LCMS (m/z):
441.6 [M].

4-((E)-2-(5-((E)-4-hydr oxy-3-methoxystyryl)-1-(2-nitr ophenyl)-1H-pyr azol -3-yl)vinyl)-2-methoxy

henal (2¢)
E)H NMR (400 MHz, CROD) 6 3.82 (s, 3H), 3.89 (s, 3H), 6.49 (d, 1H), 6.73 gH), 6.85 (m,
2H), 6.99 (m, 3H), 7.09 (t, 3H), 7.64 (d, 1H), 7({31H), 7.85 (t, 3H), 8.14 (d,lH);l3C NMR
(100 MHz, CROD) 6 56.33, 56.46, 68.41, 101.31, 110.41, 110.49, #0191.03, 111.03,
111.80, 116.51, 117.59, 121.68, 126.55, 129.57.4030.31.11, 131.38, 133.45, 134.95, 135.71,
145.89, 147.86, 148.24, 148.96, 149.28, 154.35; BGM/z): 485.9 [M].

4-((E)-2-(5-((E)-4-hydr oxy-3-methoxystyryl)-1-(3-br omophenyl)-1H-pyr azol-3-yl)vinyl)-2-methoxy
phenal (2d)

1H NMR (400 MHz, CROD) & 3.85 (s, 3H), 3.91 (s, 3H), 6.67 (d, J = 16.0 H2,16.77 (m,
2H), 6.92 (m, 5H), 7.01 (m, 3H), 7.46 (m, 2H), 7(63 1H), 7.65 (s, 1Hﬁ3C NMR (100 MHz,
CD30D) 6 56.43, 66.89, 101.83, 110.53, 110.86, 112.99, 4116116.53, 117.74, 121.60,
121.77, 123.60, 125.22, 129.42, 129.81, 130.47.96311.32.18, 133.23, 135.14, 141.87, 144.71,
148.21, 148.80, 149.30, 153.66; LCMS (m/z): 519812].

4-((E)-2-(5-((E)-4-hydr oxy-3-methoxystyryl)-1-(pyridin-2-yl)-1H-pyr azol-3-yl)vinyl)-2-methoxy

henal (3a)
E)H NMR (400 MHz, CROD) ¢ 3.90 (s, 3H), 3.93 (s, 3H), 6.80 (m, 2H), 6.96 4M), 7.09 (d, J
= 1.6 Hz, 1H), 7.15 (m,3H), 7.42 (dd, J = 6.8,82 1H), 7.57 (d, J = 16.4 Hz, 1H), 7.81 (d, J =
8.0 Hz, 1H), 8.00 (dd, J = 7.8,1.4 Hz, 1H), 8.561¢9); 3C NMR (100 MHz, CROD) 6 56.42,
102.53, 110.52, 111.03, 115.34, 116.40, 116.48,9B1218.84, 121.59, 123.45, 130.38, 130.48,
133.50, 134.19, 140.33, 145.64, 148.21, 148.47,124949.23, 149.28, 153.84, 154.20; LCMS
(m/z): 442.2 [M].

4-((E)-2-(5-((E)-4-hydr oxy-3-methoxystyryl)-1-(2-methyl pyridin-4-yl)-1H-pyr azol -3-yl)vinyl)-2-
methoxyphenal (3b)

'H NMR (400 MHz, CROD) § 2.57 (s, 3H), 3.81 (s, 3H), 3.84 (s, 3H), 6.80, (dd= 8.0, 1.6 Hz,
2H), 7.02 (m, 3H), 7.11 (m,1H), 7.19 (m, 3H), 7(#® 1H), 8.69 (s, 1H);13C NMR (100 MHz,
CD3;0D) 6 20.01, 56.39, 100.99, 110.37, 110.89, 111.59,3014.16.59, 117.39, 121.54, 121.72,
123.74, 129.05, 130.10, 132.98, 133.31, 135.57,3¥4947.16, 148.37, 149.05, 149.18, 149.27,
149.42, 153.27, 153.98; LCMS (m/z): 456.2'[M

4-((E)-2-(5-((E)-4-hydr oxy-3-methoxystyryl)-1-(3-methyl pyridin-4-yl)-1H-pyr azol -3-yl)vinyl)-2-
methoxyphenol (3c)

'H NMR (400 MHz, CROD) 6 2.25 (s, 3H), 3.84 (s, 3H), 3.93 (s, 3H), 6.42 (U= 16.4 Hz,
1H), 6.75 (d, J = 8.4 Hz, 1H), 6.81 (d, J = 8.0 Hd), 6.90 (m, 1H), 6.97 (m, 4H), 7.15 (m, 3H),
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7.44 (d, J = 5.2 Hz, 1H), 8.61 (d, J = 5.2 Hz, 18459 (s, 1H):3C NMR (100 MHz, CROD) &
15.04, 56.41, 100.91, 110.48, 111.00, 111.70, D1.6.56.70, 117.50, 121.65, 121.83, 123.85,
129.16, 130.21, 133.07, 133.42, 135.68, 145.59,3B4148.59, 149.27, 149.40, 149.49, 149.64,
153.49, 154.20; LCMS (m/z): 456.2 [M

4-((E)-2-(5-((E)-4-hydr oxy-3-methoxystyryl)-1-(7-chlor oquinolin-4-yl)-1H-pyr azol-3-yl)vinyl)-2-
methoxyphenal (3d)

'H NMR (400 MHz, [9-DMSO)6 3.80 (s, 3H), 3.94 (s, 1H), 6.54(d, J = 16 Hz,,16dJ5 (d, J =
7.6 Hz, 1H), 6.84 (d, J = 8.0 Hz, 1H), 6.88 (d, 8.4 Hz, 1H), 7.07 (m, 4H), 7.66 (d, J = 4.8 Hz,
2H), 7.71 (dd, J = 9.2, 2.0 Hz, 1H), 7.90 (d, J.2 W4z, 2H), 8.24 (d, J = 2.0 Hz, 2H), 9.12 (d, J
= 4.4 Hz, 1H);13C NMR (100 MHz, [9-DMSO) o 56.40, 100.83, 110.50, 111.01, 115.32,
116.42, 116.45, 117.90, 118.81, 121.56, 123.40,3830.30.48, 133.50, 134.19, 140.33, 145.61,
148.17, 148.37, 149.12, 149.23, 149.28, 151.21,8853154.20, 155.11; LCMS (m/z): 526.2
[M7].

Table l: Reaction timeand yieldsof aryl and heter oarylhydrazinocur cumins (2 and 3)

. Yield (%) Reaction time

S.No| Compound No R Mol. Wi{.  Molecular formu'“Actua\ Lit | Actual Lit

1 2a H 364.39 G1H2oN,O4 80 71| 10 min| 8H2]

2 2b Pheny 440.4¢ Cy7H4N,O4 83 65 | 10 mir | 8h [12]

3 2c 2-NO,-phenyl 485.49 &H23N30g 79 - 10 min -

4 2d 3-Br-phenyl 519.39 6Ho3sBrN,O, 92 - 10 min

5 3a 2-pyridyl 441.4¢ C26H23N30. 87 - 15t

6 3b 2-Me-4-pyridyl 455.51 C27H25N304 78 { 15h

7 3c 3-Me-4-pyridyl 455.5: C27H25N30: 77 - 15t

8 3d 7-chloroquinolin-4-yl|  491.18 C30H25N304 84 151h

RESULTSAND DISCUSSION

The microwave assisted synthesis of novel heteltoadyazinocurcumin opens the new class of
curcumin derivatives which can be synthesized gpi@n the other hand, the synthesis of
arylhydrazinocurcumin was became accelerated mavevsynthesis. The yield of the reactions
were excellent i.e., 79%-92%. In total, the synithe$ these compounds becomes easier, faster
and cheaper due to the advantages of microwave.
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