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Table 2. Morpholinium glycolate catalyzed synthesis of bis(pyrazol-5-ol) derivatives (4a-k).*

Entry R Product Timeb Yielgi mp- () Ref.
(min) (%) Found Reported

1 CeHs 4a 10 90  170-172 171-172 [37]
2 4-CICsH4 4b 5 96  208-210 207-209 [37]
3 2-CIC¢H4 4c 8 91  234-236 236-237 [37]
4 4-NO»CeHa 4d 6 96  229-231 230-232 [37]
5 3- NO2CsH4 4e 9 92 149-150 148-150 [35]
6 4-CH3CeH4 4f 10 90  200-202 201-202 [35]
7 4-CH30C¢H4 4g 12 90  171-173 171-173 [43]
8 4-HOC¢H4 4h 12 89 154-156 155-157 [38]
9 2-HOC4H4 4i 12 85  225-227 227-229 [38]
10 2-furyl- 9 86  188-190 187-189 [43]
11 3k 10 92 198-200 New ‘};gi

(4k) Ph

aReaction conditions: Ethyl acetoacetate (2 mmol), phenyl hydrazine (2 mmol) and aldehydes (1mmol) catalyzed by 15 mol% morpholinium
glycolate under solvent-free conditions at 80 °C.

PReaction progress monitored by TLC.

‘Isolated yield.

Table 3. Comparison of catalytic activity of Morpholinium glycolate with different ILs in the synthesis of (4a) under
solvent-free conditions.

Lo Amount of o . . . 0/ a
Entry Ionic liquids as catalyst catalyst (mol%) Temp. (°C) Time (min) Yield (%) Ref.
N-Methylimidazolium

! perchlorate [MIm]C1O4 >4 >0 37 20 [43]
1-(carboxymethyl)pyridinium

2 chloride [empy]Cl 10 110 17 82 [42]

2-Hydroxy ethylammonium

3 propionate (2-HEAP) 10 20 30 o1 [45]

4 [Et:NH]HSO, 10 90 45 90 [41]

5 Na+-MMT-[pmim]HSO4 5 100 14 91 [39]

- This

6 Morpholinium glycolate 15 80 10 90 work

solated yield.
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3.3. Catalyst reusability

The reusability of morpholinium glycolate in the
reaction of ethyl acetoacetate, phenyl hydrazine and
benzaldehyde under the optimized reaction conditions
was investigated for five runs. After completion of the
reaction, 5 mL water was added, and the solid product
was separated by simple filtration. The filtrate
containing morpholinium glycolate was concentrated
under reduced pressure. Then the recovered catalyst was
washed with cyclohexane, dried and used directly for
subsequent reaction with no considerable drop in its
catalytic activity. (The yields for five runs were 91, 91,
90, 88 and 86 %, respectively).

4. Conclusions

In outline, the catalyst morpholinium glycolate was
fabricated from the commercially available low-cost
reagents. Further, their catalytic activity was explored
for the synthesis of bis(pyrazol-5-ol) (4a-k) derivatives.
The solvent-free conditions, utilization of homogeneous
reusable catalyst, shorter reaction times, clean
and straightforward work up, and excellent yields of
the products are the notable features of the current
protocol.
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Scheme 3. The proposed mechanism for the synthesis of bis(pyrazol-5-ol) derivatives 4(a-k) using morpholinium glycolate as
the catalyst.
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