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Abstract: We have demonstrated DABCO catalyzed efficient addition of Acetyl acetone on isatins under
neat condition to afford 3-hydroxy-3-((E)-2-hydroxy-4-oxopent-2-enyl)indolin-2-one derivatives. The
developed method as found applicable for different structurally diverse isatin electrophiles which has
tolerated different functional groups in the reaction to afford Aldol addition products with high isolated
yields. The use of green organocatalyst DABCO, mild reaction conditions and catalyst-free nature under

neat conditions makes the procedure interesting alternative over the previous methods. Moreover the

present protocol provides rapid and easy access for functionally diverse 3-hydroxy-3-((E)-2-hydroxy-4-

oxopent-2-enyl) indolin-2-one derivatives, which might be useful for further chemical transformations to
prepare a variety of compounds desirable for different applications.

Keywords: Isatin, Acetyl acetone, DABCO, 3-Hydroxy oxindole, 3-hydroxy-3-((E)-2-hydroxy-4-
oxopent-2-enyl) indolin-2-one

1]
[2].

13].

[4].

[5].

[6].

[71.

8].

[9].

REFERENCES
J. Clardy and C.Walsh, “Lessons from natural molecules,” Nature, vol. 432, pp. 829-837, Dec. 2004.
I. Paterson and E. A. Anderson, “The Renaissance of Natural Products as Drug Candidates, ’Science, vol. 310,
pp. 451-453,0ct. 2005.
S. L. Schreiber, “Small molecules: the missing link in the central dogma,” Nat. Chem. Biol., vol. 1, pp.64-66,
Jul. 2005.
J. D. Gough and C. M. Crews, “Using Natural Products to Unravel Cell Biology,” Chem. Biol., vol.1, pp. 95-
114, Feb. 2007.
D. T.Hung, T. F. Jamison andS. L. Schreiber, “Understanding and controlling the cell cycle with natural
products,” Chem. Biol., vol.3, 623-639, Aug. 1996.
D. R. Spring, “Chemical genetics to chemical genomics: small molecules offer big insights,” Chem. Soc. Rev.,
vol. 34, pp. 472-478, Feb. 2005.
S. Peddibhotla, Y. Dang, J. O. Liu and D. J. Romo, “Simultaneous Arming and Structure/Activity Studies of
Natural Products Employing O—H Insertions: An Expedient and Versatile Strategy for Natural Products-
Based Chemical Genetics, ”Am. Chem. Soc., vol. 129, pp. 12222-12231, Sept. 2007.
T. Tokunaga, W. E. Hume, T. Umezome, K. Okazaki, Y. Ueki, K. Kumagai, S. Hourai, J. Nagamine, H. Seki,
M. Taiji, H. Noguchi and R. Nagata, “Oxindole Derivatives as Orally Active Potent Growth Hormone
Secretagogues,” J. Med. Chem., vol. 44, pp. 4641-4649,Nov.2001.
T. Kagata, S. Saito, H. Shigemori, A. Ohsaki, H. Ishiyama, T. Kubota and J. Kobayashi, “Paratunamides A—D,
Oxindole Alkaloids from Cinnamodendron axillare,” J. Nat. Prod.vol. 69, pp. 1517-1521, Sep. 2006.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-2363 126
www.ijarsct.co.in



IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJARSCT

Volume 12, Issue 4, December 2021
Impact Factor: 5.731

[10]. H. Lin and S. J. Danishefsky, “Gelsemine: A Thought-Provoking Target for Total Synthesis,” Angew. Chem.
Int. Ed., vol. 42, pp. 36-51, Jan. 2003.

[11]. C. Marti and E. M. Carreira, “Construction of Spiro[pyrrolidine-3,3’-oxindoles] — Recent Applications to the
Synthesis of Oxindole Alkaloids,” Eur. J. Org. Chem., vol. 12, pp. 2209-2219, Jun. 2003.

[12]. C. V. Galliford and K. A. Scheidt, “Pyrrolidinyl-Spirooxindole Natural Products as Inspirations for the
Development of Potential Therapeutic Agents,” Angew. Chem. Int. Ed., vol.46, pp.8§748-8758, Nov. 2007.
[13]. A. B. Dounay and L. E. Overman, “The Asymmetric Intramolecular Heck Reaction in Natural Product Total

Synthesis,” Chem. Rev., vol. 103, pp. 2945-2963, Jul.2003.

[14]. J. P. Michael, “Quinoline, quinazoline and acridone alkaloids,”Nat. Prod. Rep.vol. 22, pp. 627-646, Aug.
2005.

[15]. S. Peddibhotla, “3-Substituted-3-hydroxy-2-oxindole, an Emerging New Scaffold for Drug Discovery with
Potential Anti-Cancer and other Biological Activities,” Curr. Bioact. Compd.Vol. 5, pp. 20-38, Mar. 2009.
[16]. J. J. Badillo, N. V. Hanhan and A. K. Franz, “Enhantioselective synthesis of substituted oxindoles and
spirooxindoles with applications in drug discovery,”Curr. Opin. Drug Discov. Dev.vol. 13, pp. 758-776, Jan.

2010.

[17]. R.Mahrwald, “Modern Aldol Reactions”, Wiley-VCH:Weinheim, 2004.

[18]. G. L. Guo, Z. Hua, B. L. Yu, W. Bin, F. H. Xiao, C. Jian, C. T. Jing and W. W. Xing, “Asymmetric cross
aldol addition of isatins with a,B-unsaturated ketones catalyzed by a bifunctional Brensted acid—Brensted base
organocatalyst,” Tetrahedron, vol. 68, pp. 3843-3850, May 2012.

[19]. G.Qunsheng, and C. G. Z.John,“Primary amine catalyzed aldol reaction of isatins and acetaldehyde,”
Tetrahedron Lett., vol.53, pp. 1768-1771, Apr. 2012.

[20]. E. Zrike, and H. G. Lindwall, “Quinolone Acids from Oxindole Derivatives,”. J. Am. Chem. Soc., vol. 58,
pp. 49-50,Jan.1936.

[21]. B. Simonetta, R. Romeo, D. R. Carmela, S. Giampiero and Z. Vinicio, “Mastering .beta.-Keto Esters,” Chem.
Rev. vol. 95,pp. 1065-1114, Jun. 1995.

[22]. H. Liu, H. Wu, Z. Luo, J. Shen, G. Kang, B. Liu, Z. Wan and J. Jiang, “Regioselectivity-Reversed
Asymmetric Aldol Reaction of 1,3-Dicarbonyl Compounds,” Chem. Eur. J., vol. 18,pp.11899-11903, Sep.
2012.

[23]. P. B. Thakur, K.Sirisha, A. V. S. Sarma, J. B. Nanubolu and H. M. Meshram, “Microwave assisted rapid,
catalyst-free and efficient synthesis of a new class of diversely functionalized 3-hydroxy-2-oxindole scaffolds
under aqueous reaction media.” Tet. Lett.Vol. 55, pp. 2459-2462, Apr. 2014.

[24]. D. K.Jangid, “DABCO as a Base and an Organocatalyst in Organic Synthesis: A Review”, Curr. Green
Chem., vol. 7, pp. 146-162, Aug. 2020.

[25]. B. Bita, “l,4-Diazabicyclo[2.2.2]octane (DABCO) as a useful catalyst in organic synthesis,”Eur. J.
Chem.,vol. 1, pp. 54-60, Mar. 2010.

[26]. P. B. Thakur, K.Sirisha, A. V. S. Sarma, J. B. Nanubolu and H. M. Meshram. “Highly regioselective and
metal-free y-addition of B-keto esters to Isatins, catalyzed by DABCO: direct access to novel class of diversely
functionalized 3-hydroxy-2-oxindole scaffolds.” Tetrahedron, vol. 69, pp. 6415-6423, Aug. 2013.

[27]. H. M. Meshram, P. B. Thakur, M. B. Bejjam and V. M. Bangade, “DMF mediated Henry reaction of Isatins:
an efficient synthesis of 3-hydroxy-2-oxindole.” Green Chem. Lett. Rev.vol. 6, pp. 19-43, Aug. 2013.

[28]. P. B. Thakur and Meshram, H. M. “On water highly atom economical and rapid synthesis of a novel class of
3-hydroxy-2-oxindole scaffolds under a catalyst-free and column chromatography-free protocol at room
temperature.” RSC Adv. vol. 4, pp. 6019-6026, Dec. 2014.

[29]. P. B. Thakur and Meshram, H. M. “On water catalyst-free, column chromatography-free and atom

economical protocol for highly diastercoselective synthesis of novel class of 3-substituted, 3-hydroxy-2-
oxindole scaffolds at room temperature.” RSC Adv. Vol. 4, pp. 6019-6026, Nov. 2014.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-2363 127
www.ijarsct.co.in



IJARSCT ISSN (Online) 2581-9429

N

® International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJARSCT

Volume 12, Issue 4, December 2021
Impact Factor: 5.731

[30]. P. B. Thakur, J. B. Nanubolu and H. M. Meshram, “DABCO Promoted Regioselective Synthesis of New
Diversely Functionalized 3-Hydroxy-2-Oxindole Scaffolds.” Aust. J. Chem.Vol. 67, pp. 768-776, Jan. 2014.

[31]. P. B. Thakur and H. M. Meshram, “An exploration of organocatalyst DABCO in the direct regioselective and
chemoselective y-addition of B-keto amide on Isatin to affords structurally diverse molecular frameworks.”
Aust. J. Chem.Vol. 68, pp. 453-460, Sep. 2015.

[32]. P. B. Thakur, R. K. Kadu and G. A. Thakur, “Rapid Construction of Bioxindole Frameworks Using DABCO
Under Aqueous Reaction Media.” JETIR,vol. 5, pp. 239-244, Nov. 2018.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-2363 128
www.ijarsct.co.in



