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 Baclofen is a Gamma Amino Butyric acid (GABA) agonist 

to relax skeletal muscles. It is especially effective in 

treating muscular spasticity. In this research, we now 

describe the synthesis of Baclofen using a new approach 

which begins with 4- chlorobenzaldehyde. We have 

carried all reactions by the green method. It gives the 

better yield.  The identity of this product was confirmed 

by spectral analysis and compared with the standard 

Baclofen. New and eco-friendly approach was developed 

for the synthesis 
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1. Introduction 

Baclofen is a gamma amino butyric acid (GABA) 

agonist for skeletal muscle relaxation. It is 

especially effective in treating spasticity. It 

interacts with both GABAA and GABAB 

receptors [1-3]. Mostly the GABA-A receptors 

are primarily found in the frontal lobe, GABA 

B receptors are more commonly found in the 

thalamusand the dorsal horn of the body’s spinal 

cord [3-5]. Very fast synaptic suspension is 

mediated by GABAA receptors linked to chloride 

ion channels in the cells. GABA-B receptors are 

insensible to bicuculline and linked to neuronal 

potassium and different calcium channels 

through G-proteins, allowing them to mediate 

delayed synaptic inhibition by raising potassium 

and lowering calcium conductance [6-7]. The 

antispasmodic and muscle relaxant baclofen, 

which is presently the sole selective and 

therapeutically relevant GABAB agonist, 

activates the GABAB receptors [8]. There are 

various accounts in the literature concerning the 

synthesis of Baclofen because of its biological 

and pharmacological value [9]. Although these 

publications employ diverse methodologies, the 

reagents used are costly [10-11], or the yield is 

poor. There are different methods used in the 

synthesis [12-18]. Various methods are used 

during the synthesis, including the 

preparation of various nanoparticles from 

plant materials [18-24]. In most cases, plant-

derived nanoparticles are 

synthesizedusing phytochemical analysis [25-

32]. A variety of heterocyclic compounds are 

synthesized using the Green Approach [33-35]. 

An alternate strategy to the synthesis of Baclofen 

is discussed in this work, which produces a high-

yielding product and green pathway used for the 

synthesis. We have carried out the experiments 

by using green protocol, various new catalyst is 

used for reaction. We have reduced the cost of 

the production. All reaction gives above 80 % 

yield. 

2. Experimental 

All chemical components were reagent grade 

and analyzed using TLC on silica gel plates and 

U.V. light. Shimadzu IR 120 without KBR pellet 

was used to record I.R. spectra. Varian-400 

spectrometer was used to record 1HNMR 

spectra. 

 

2.1. Procedure for the synthesis of 

pchlorobenzylidene-bis-acetoacetic ester 

(Step I)  

A mixture of 2.8 gm of the para -

chlorobenzaldehyde and 5.2 g of ethyl 

acetoacetate was treated at 0 °C with 4 mL of 

Morphiline as a base, kept it at 0-5 °C for 60-70 

min. Then, it was sonicated at 20-25 °C for 12 

hours. After that, 20.0 ml of ethanol was added 

slowly. The reaction mixture was completely 

cooled and filtered. The residue was washed 

with 70% ethanol until a solid white product 

was obtained. 

2.2. Synthesis of β(chlorophenyl) glutaric 

acid derivative (Step II) 

The solution was taken to have a temperature of 

50-60 0C of 20.0 g of Lithium hydroxide in 15.0 

mL water added to para -chlorobenzylidene-

bisacetoacetic ester, which was prepared in step 

I. Then, this reaction mixture was subjected to 

sonication during this maintenance at 90-95 °C 

for almost 1 hour. After that, check the reaction 

progress using thin layer chromatography. After 

completing the reaction, the reaction mixture 

was diluted with two volumes of water. Wash 

the aqueous layer washed with ether. Then 

acidify the aqueous layer with 5.5 mL of 

concentrated hydrochloric acid and chilled 

thoroughly and filtered. The filter cake was 

washed several times with ice water and dried 

in the vacuum on a rot evaporator at 60 °C, then 

dry it properly. 
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2.3. Synthesis of β(pchlorophenyl) glutarimid 

(Step III) 

1.5 g. of β(p-chlorophenyl) glutaric acid was 

taken and synthesized in step II. Then, it was 

dissolved in 10.0 mL of distilled water. Next, 3.5 

mL of concentrated ammonium hydroxide was 

added to this reaction mixture. After that, the 

color of the solution was removed. The solution 

was treated with charcoal and filtered over the 

hyflo. Then, the mixture was heated in a proper 

open flask until the mixture microwave oven 

reached product formation and checked using 

the thin layer chromatography. Then after, 5 ml 

of the alcohol was added. The resulting reaction 

mixture was heated in the microwave until 

boiling. The completion was then diluted with 

100 ml of hot water, stirred, completely cooled, 

and filtered. Finally, the filter cake was rinsed 

with ice water and dried in vacuum at 60 °C. 
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Fig. 1 Process for synthesis for balcofen 

2.4. Procedure for the synthesis of 4-Amino-

3-(4-chlorophenyl) butanoic acid (Baclofen) 

(Step IV) 

0.5 g of the above product β (p-chlorophenyl) 

glutarimide was cooled to 10 °C to 15 °C in anice 

bath. Next,to this reaction mixture, a solution 

of0.5 g of sodium hydroxide in 2.0 mL of water 

was prepared, and then0.4 g of bromine was 

added to the above reaction mixture over 20 

minutes. The reaction mixture was 

thensonicated at 20-25 °C. for 4 hours. The 

reaction solution was then carefully adjusted to 

pH=7 with dilute hydrochloric acid (this is an 

important step). The microcrystalline 4-amino 3 

(4-chlorophenyl) fatty acid (γ-amino β (p- 

chlorophenyl) fatty acid) is then separated asa 

product. The product was washed witha suitable 

solvent. 

3.Result and Observations 

3.1.P-chlorobenzylidene-bis-acetoacetic 

ester 

Yield:91%;  

MP: 153-156 °C; 

IR (Without KBr); 654, 828, 1470, 1580, 1720, 

1740, 2960,3180, 3560, cm-1;  

1HNMR (400 MHz, CDC13): δ 1.2 (2t, 6H), 1.5 (s, 

3H), 2.9 (m,3H), 3.8 (m, 4H), 7.28 (q, 4H). 
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3.2.Synthesis of β(pchlorophenyl) glutaric 

acid 

Yield:90%;  

MP: 165-169°C;  

IR (without KBr); 648, 828, 968, 1498, 1590, 

1715, 2480-3420, cm-1; 

1HNMR (400 MHz, CDC13): δ2.7 (m, 4H), 3.4 (m, 

1H), 7.5 (m, 4H), 12 (s, 2H). 

3.3. β(p-chlorophenyl) glutarimid 

Yield:88%;  

MP: 128-129°C;  

IR (without KBr); 640, 820, 960, 1490, 1600, 

1710, 2400-3400, cm-1;  

1HNMR (400 MHz, CDC13): δ2.7 (m, 4H), 3.4 (m, 

1H), 7.5 (m, 4H), 12 (s,2H). 

3.4. 4-Amino-3-(4-chlorophenyl) butanoic 

acid (baclofen) 

Yield:88%; 

MP: 208-209°C;  

IR (without KBr); 1098, 1498, 968, 1538, 1610, 

1585, cm-1. 

4. Results and Discussion 

We performed all the reactions on the 

Greenway. Various condensation reactions were 

used such as B. Claisen condensation. It is 

condensed to form a cyclic imide, and finally 

forms a Hofmann rearrangement. All three 

reactions can follow the general procedure used 

for the Green Protocol. In the reaction of ethyl 

acetoacetate with chlorobenzaldehyde, it is used 

in the alkoxide sodium / reaction to make ethyl 

acetoacetate an active nucleophile or to form a 

nucleophile that excels in the reaction required 

for Claisen condensation. Strong bases such as 

other bases are required. The primary medium 

can be further used for hydrolyzing ester 

molecules very easily to form acid molecules. 

Finally, the reaction of (Pchlorophenyl) glutaric 

acid with ammonium hydroxide or other bases 

can be used to produce (Pchlorophenyl) 

glutarimide. Next, in the Hofmann 

rearrangement, the reaction between bromine 

and sodium hydroxide is converted into an 

imide, carbon dioxide is removed after 

hydrolysis, and baclofen is used as the final API. 

5. Conclusion 

To sum up, the synthesis of the different 

baclofen derivatives is in the final step. This 

study proposes a 4-step green, the cost-effective, 

straightforward, and synthetic pathway that has 

the potential for large-scale drug creation in the 

industrial synthesis of the product. This green 

strategy is used for Baclofen synthesis. During 

this, the synthetic approach uses inexpensive 

chemicals and leads to an overall yield of around 

80% along with different green protocols. 

References 

[1] Ogunkemi Risikat Agbeke Iyun, Ahmed Jibrin 

Uttu, Muhammad Sani Sallau, Hamisu Ibrahim. 

GC-MS Analysis of Methanol Extract of 

Strychnos Innocua (Delile) Root Bark. Adv. J. 

Chem. A, 2022, 5(2), 104-117 

 [2] Adebayo Tajudeen Bale, Tolulope Mojisola 

Fasina, Rafiu Olarewaju Shaibu. Synthesis and 

Biological Study of Substituted 2”-Hydoxy, 

2”,4”-dichloro Chalcones and Their Co(II), Cu(II) 

and Ni(II) Complexes for Their Antioxidant and 

Antimicrobial Potentials. Adv. J. Chem. A, 2022, 

5(2), 94-103 

[3] Samuel Ndaghiya Adawara, Gideon Adamu 

Shallangwa, Paul Andrew Mamza, Ibrahim 

Abdulkadir. In-silico Design of Oxadiazole 

Hybrids as Potential Inhibitors of Dengue Virus 

NS2B-NS3 Protease. Adv. J. Chem. A, 2022, 5(2), 

118-137. 

[4] D.A. Williams, T.L. Lemke, Foye's Principles of 

Medicinal Chemistry, 5th Ed.Lippincott 

Williams & Wilings, Philadelphia,(2002) 492-

503. 

[5] Ifeoluwa Israel Alao, Ifeoluwa Peter Oyekunle, 

Kingsley O. Iwuozor, Ebuka Chizitere Emenike, 

Green synthesis of Copper Nanoparticles and 

Archive of SID.ir

Archive of SID.ir

http://www.ajchem-b.com/


Pearl Rhea Fernandeset. al. /Ad. J. Chem. B, 2022, 4(2), 158-163 

 

162 

 

Investigation of its Antimicrobial Properties, Ad. 

J. Chem. B, 4 (2022) 39-52. 

[6] Olaniyi O. Bashir, Oluwaniyi O. Omolara, 

Oloruntele O. Ibrahim, Sekoni A. Hauwa, 

Investigation of physicochemical and fatty acid 

composition of oils from ripe and unripe Blighia 

sapida fruit, Ad. J. Chem. B, 4 (2022) 53-61 

[7] Ifeoluwa Israel Alao, Ifeoluwa Peter Oyekunle, 

Kingsley O. Iwuozor, Ebuka Chizitere Emenike, 

Green synthesis of Copper Nanoparticles and 

Investigation of its Antimicrobial Properties, Ad. 

J. Chem. B, 4 (2022) 39-52. 

[8] Masood Bagheri Sadr, Kim Lo Han. 

Investigation of standard natural gas synthesis 

technologies, Ad. J. Chem. B, 4 (2022) 62-74. 

[9] N.A. Mirgane, V.S. Shivankar, S.B. Kotwal, G.C. 

Wadhawa, M.C. Sonawale, Degradation of 

dyes using biologically synthesized zinc oxide 

nanoparticles, Materials Today: Proceedings, 

37(2021) 849-853. 

https://doi.org/10.1016/j.matpr.2020.06.037. 

[10] N.A. Mirgane, V.S. Shivankar, S.B. Kotwal, 

G.C. Wadhawa, M.C. Sonawale, the Waste 

pericarpof ananas comosus in green 

synthesis zinc oxide nanoparticles and their 

application in wastewater treatment, 

Materials Today: Proceedings, 37 (2021) 886-

889. 

https://doi.org/10.1016/j.matpr.2020.06.045. 

[11] S.S. Nayak, N.A. Mirgane, V.S. Shivankar, K.B. 

Pathade, G.C. Wadhawa, Adsorption of 

methylene blue dye over activated charcoal 

from the fruit peel of plant 

hydnocarpuspentandra, Materials Today: 

Proceedings, 37 (2021) 2302-2305. 

https://doi.org/10.1016/j.matpr.2020.07.72

8. 

[12] D.D.Patil, K.D.Mhaske, C.G.Wadhawa, 

Antibacterial and Antioxidant study of 

Ocimumbasilicum Labiatae (sweet basil), 

Journal of Advanced Pharmacy Education & 

Research, 2 (2011) 104-112. 

[13] P.D.Dinanath, W.C.Gurumeet, Antibacterial, 

antioxidant and antiinflammatory studies of 

leaves and roots of Solanum xanthocarpum. 

Unique J Ayurvedic Herb Med., 3(2013) 59-63. 

[14] D.K. Mhaske, D.D. Patil, G.C. Wadhawa. 

Antimicrobial activity of methanolic extract 

from rhizome and roots of Valerianawallichii. 

International Journal on Pharmaceutical and 

Biomedical Research, 2(2011)107-111. 

[15] D.D. Patil, D.K. Mhaske, M.P.Gurumeet, 

C.Wadhawa, Antibacterial and antioxidant, 

anti-inflammatory study of leaves and bark of 

Cassia fistula. Int J Pharm., 2(2012)401-405. 

[16] G.C. Wadhawa, M.A. Patare, D.D. Patil, D.K. 

Mhaske, Antibacterial, antioxidant and anti-

inflammatory studies of leaves and roots of 

Anthocephaluskadamba. Universal Journal of 

Pharmacy, 2013. 

[17] S.S. Nayak, N.A. Mirgane, V.S. Shivankar, K.B. 

Pathade, G.C. Wadhawa, Degradation of the 

industrial dye using the nanoparticles 

synthesized from flowers of plant 

Ceropegiaattenuata, Materials Today: 

Proceedings, 37(2021) 2427-2431. 

https://doi.org/10.1016/j.matpr.2020.08.274. 

[18] AbdulRazaq Tukur, Nasiru Malam Musa, 

Jimoh Tajuddeen Abdullahi, James D Habila and 

Martha Omotola Bamidele, Phytochemical 

Screening and the Effect of Methanolic Leaves 

Extract of Senna mimosoides on Inflammatory 

StimulusInduced Leukocyte Mobilization (In-

vivo), Ad. J. Chem. B, 4 (2022) 29-38 

 [19] DD Patil, DK Mhaske, MA Patare, GC 

Wadhawa, Antibacterial and antioxidant, 

anti-inflammatory study of leaves and root 

Delonix regia. International Journal of 

chemical and pharmaceutical sciences, 

3(2014)131-5 

[20] D.  D. Patil, D. K. Mhaske, M.A. Patare, G.C. 

Wadhawa, Antibacterial and antioxidant, 

anti-inflammatory study of leaves and root 

Delonix regia. International Journal of 

chemical and pharmaceutical sciences, 

3(2014) 131-5 

[21] A.K. Valvi, S.S. Nayak, V.S. Shivankar, G.C. 

Wadhawa, Nano catalyst derived from plant 

Archive of SID.ir

Archive of SID.ir

http://www.ajchem-b.com/


Pearl Rhea Fernandeset. al. /Ad. J. Chem. B, 2022, 4(2), 158-163 

 

163 

 

Polyzygus Tuberosus: A suitable for efficient 

and green synthesis of benzimidazole 

derivatives, Materials Today: Proceedings, 

50(2022) 1522-1526. 
https://doi.org/10.1016/j.matpr.2021.09.102. 

[22] D.D.Patil, A.K.Deshmukh, G.C.Wadhava, 

Diuretic activity of root and bark of erythrina 

indica lam. International Journal of 

Pharmaceutical Sciences and Research., 2 

(2011) 1811-1813 

[23] S.S. Nayak, N.A. Mirgane, K.B. Pathade, V.S. 

Shivankar, G.C. Wadhawa. Phytochemical 

analysis, antioxidant and anti-inflammatory 

activity of leaves and bark of Ceropegiarollae 

Hemadri, Plant Sci. Today, 8 (2021) 425–428. 

https://doi.org/10.14719/pst.2021.8.3.906 

[24] P.S. Gaikar, V.S. Shivankar, P.A.Patil, 

A.U.Chavan, G.C.Wadhawa, Preliminary 

Phytochemical Analysis and Antioxidant, 

Anti-Inflammatory Activity Of Dicliptera 

Ghatica Santapau. Int. J. of Aquatic Science, 

12(2021) 4973-4980. 

[25] N.A. Mirgane, A. Chandore, V. Shivankar, Y. 

Gaikwad, G.C. Wadhawa, Phytochemical 

Study and Screening of Antioxidant, Anti-

inflammatory Typhonium Flagelliforme, Res. 

J. Pharm. Technol., 14(2021) 2686–2690. 

[26] D.D. Patil, G.C. Wadhava, A.K. Deshmukh. 

One Pot Synthesis of Nitriles from Aldehydes 

and Hydroxylamine Hydrochloride Using 

Ferrous Sulphate in DMF Under Reflux 

Condition. Asian Journal of Chemistry, 24.3 

(2012) 1401. 

[27] D.D. Patil, D.K. Mhaske, G.C. Wadhawa, 

Green Synthesis of 3,4dihydropyrimidinone 

using ferrous sulphate as recyclable catalyst, 

Journal of Pharmaceutical Research and 

Opinion, 1(2011) 172–174. 

[28] S. S. Nayak, G. C. Wadhawa, K. B. Pathade, V. 

S. Shivankar, and N. A. Mirgane, Green 

synthesis of the plant assisted nanoparticles 

from Euphorbia neriifolia L. and its 

application in the degradation of dyes from 

industrial waste. Plant Science Today, 8.2 

(2021) 380-385. 

[29] S.S. Nayak, G.C. Wadhawa, V.S. Shivankar, R. 

Inamadar, M.C. Sonawale, Phytochemical 

Analysis and Dpph Antioxidant Activity of 

Root And Bark of Syzygium Stocksii (Duthie) 

Plant,Eur. J. Mol. Clin. Med., 7 (2021) 2655–

2668 

[20] S.S. Nayak, G.C. Wadhawa, V.S. Shivankar, 

D.D. Patil, M.C. Sonawale, N.A. Mirgane, Tin 

oxide plant assisted nanoparticle catalyzed 

green synthesis of imidazole derivatives, 

Materials Today: Proceedings, 37 (2021) 

2490-2494. 

https://doi.org/10.1016/j.matpr.2020.08.30

1. 

[31] G.C. Wadhawa, V.S.Sivankar, Y.A.Gaikwad, 

B.L.Ingale, B.R.Sharma, S.Hande, C.H.Gill, 

L.V.Gavali, One-pot synthesis of 

benzimidazoles the presence of lemon juice 

as a new and efficient catalyst. European 

journal of pharmaceutical and medical 

research, (ejpmr), 3(12) (2016) 556-558. 

[32] Wadhawa, G.C., Shivankar, V.S., Patil, S.S., 

Gaikwad, Y.A., Satere, A.V., Rode, B., Gill, C.H. 

and Gavali, L.V., Synthesis of 2-substituted 

benzimidazoles and 1, 5-disubstituted 

benzodiazepines using alum. Rasayan J. Chem, 

10 (2017) 3-15. 

[33] G.C. Wadhawa, et al. Review on antibacterial 

activity of benzimidazole containing 

compounds. World Journal of Pharmaceutical 

Research, 7.7 (2018) 483-495. 

[34] D.D. Patil, G.C. Wadhawa. One pot synthesis 

of nitriles from aldehydes and hydroxylamine 

hydrochloride using sodium sulphate in DMF 

under reflux condition. World Pharmacy and 

Pharmaceutical Sciences, 3.1 (2013) 592-596. 

35] D.D Patil, D.K. Mhaske, G.C. Wadhawa. 

Antioxidant effect of the stem and leaves of 

Hibiscus esculentus Linn. International 

Journal of Pharmaceutical Sciences and 

Research, 2.6 (2011) 1464. 

 

HOW TO CITE THIS ARTICLE 
Pearl Rhea Fernandes, Ashwini Madnala, Nisha Donde, Amit Pawar, Maryappa sonawale, Green, Efficient 

Synthesis of Baclofen, Ad. J. Chem. B, 4 (2022) 158-163. 
DOI:  10.22034/ajcb.2022.342298.1120 
URL: http://www.ajchem-b.com/article_152263.html 

 

Archive of SID.ir

Archive of SID.ir

http://www.ajchem-b.com/

