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ABSTRACT

Different quinoline derivatives have attracted the interest of researchers due to

their immensely attractive medicinal activity profile. Among quinolines
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derivatives, tetrahydroquinolines are an important scaffold widely present in

various natural products and many synthetic tetrahydroquinoline derivatives

have displayed promising wide spectrum biological activity as well.
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derivatives.

The present paper covers a brief report of newer tetrahydroquinoline
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I. INTRODUCTION

Quinoline is a heterocyclic scaffold of tremendous
medicinal importance. Number of natural or synthetic
quinoline derivatives have displayed remarkable
biological activity profile and many quinoline
derivatives are clinically prescribed as effective

medicines for many diseases.

In view of this, researchers have always been

attracted towards development of new quinoline

derivatives in order to explore their bioactivity profile.

Tetrahydroquinoline derivatives have drawn attention

due to their attractive bioactivity profile since decades.

Number of researchers have explored the preparation
and biological evaluation of various functionalized
tetrahydroquinoline derivatives [1, 2].

The present brief overview of

paper
development of newer tetraydroquinolines.

reports

II. ADVANCES IN DEVELOPMENT OF
TETRAHYDROQUINOLINES

Khan et al. have studied one protocol to prepare the

derivatives of tetrahydroquinolines by utilising
Pavarov reaction [3].

For the preparation of fused pyrano- and furano-
fused tetrahydroquinolines, ferrous sulphate was
found to be acting as efficient catalyst in one pot
multiple component method.

This reaction involved three component reaction of
aryl amines, aldehydes and enolethers. This study has
claimed to be appropriate in terms of green chemistry,
as this protocol was characterized with lower cost and
less hazardous chemicals.

Katayama, S. et al. have developed a new resolution
process using enzymes for obtaining highly pure
optically active tertahydroquinoline derivatives [4].
The tertahydroquinolines thus obtained are useful in
novel derivatives.

preparation  of quinoxaline

Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed
under the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the original work is properly cited

49 L




Deepen S. Gandhi et al. Int ] Sci Res Chemi July-August-2021 ; 6 (4) : 49-57

Enantiopure carboxylate containing
tetrahydroquinoline derivatives were obtained by
resolution in almost more than 95% ee.

Resolution of fluorinated tertahydroquinolines was
studied in detail by Balint, ]. et al. [5]. Tartaric acid
was used as agent for resolution. The investigation on
kinetics and effect of solvent was carried out.

An investigation was done by research group for
preparation of novel tetrahydroquinolines starting
from optically active aziridines [6].

The preparation was achieved with high amount of
optical purity using palladium catalyzed reaction. The
process has a good prospect for enhancing the
enantiomeric purity of tetrahydroquinolines.

Chabert, J. et al. have submitted a new protocol
initiating from substituted benzo[b]thiophene used for
the
heterocycles including tetrahydroquinolines [7]. The
followed by

substituted

preparation of not so common type of

preparation involved reduction

desulfurization to give diversely
tertrahydroquinolines.

Mellor J. et al. have reported one study for the
multicomponent preparation to give
tetrahydroquinolines [8].

The preparation involved reaction of arylamines,
alkenes and methanal. The separation of byproducts
such as alcohols was carried out and the mechanism
was proved to be nonconcerted one.

By wusing Thrope Ingold effect, preparation of
tetrahydroquinolines have been carried out by Taylor,
E. etal. [9].

The preparation involved intramolecular inverse
reactions of the starting triazines which were then
assisted by Diels-Alder type reaction. The reaction
was first time reported for the preparation of 5,6,7,8-
tetrahydroquinolines.

L. vivier et al. have submitted one report the
comparable study was being done with respect to
aluminate type of catalyst in a flow microreactor with

certain type of reaction conditions to prepare the
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derivatives of isoquinoline and tetrahydroquinoline
[10].

Reed, J. N et al. have reported one study over the
importance of lithiation reaction to prepare the novel
tetrahydroquinoline scaffolds [11]. During the study
the preparation was being done by taking approach of
one pot multiple component method.

In this approach, N-Boc protected anilines were
transformed into their corresponding
tetrahydroquinolines based derivatives.

This preparation involved lithiation followed by
Thus

method to furnish quinolines moieties was reported .

reaction with 1,3-dihalopropane. a novel
Robl, J. A. et al. have submitted one study in which
the preparation of fused azepino- heterocycles can be
performed by utilisation of tetrahydroquinolines [12].
A report submitted by research group has explored
tertiary-amino effect in the preparation of spiro-
tetrahydroquinolines Tverdokhlebov et al. [13]. One
type of interaction was found to be reaction of
cyclohexyl-substituted arylaldehydes and acetonitriles
having various types of substitution.
This interaction leads to the formation of alkylated
tetrahydroquinoine-spiro derivatives having
The
involved Knoevenagel reaction later

the

carbonitrile substitution at third place.

mechanism

followed the

cyclization.

tertiary amino pathway for

Ghashghaei, O. et al. have reviewed applications of
the

active

multi-component  Povarov  reaction in

development of different biologically

tetrahydroquinolines [14].
The multiple component method involves reaction of
alkenes and substituted-

arylamines, activated

aldehydes to  form  diversely  substituted
tetrahydroquinoline derivatives.

The review includes reports which used Povarov
method for the formation of tetrahydroquinolines and
the the

tetrahydroquinolines.

bioactivity = screening of resulting
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It was concluded that Povarov method has been

successful in generating diversely substituted
tetrahydroquinolines which have been screened for
broad spectrum of biological activities.

Ma, X. et al

tetrahydroquinoline

have reported preparation of
which

carbon-carbon bonds

derivatives involves

formation of new and
cyclization by the reaction between the glycein esters
by Tris(4-

hexachloroantimonate

and enols catalysed
bromophenyl)ammoniumyl
[15]. The developed approach has given rise to novel
one pot multiple component approach to generate
novel tetrahydroquinolines.

Jin, G. et al. have carried reported the preparation of
fluro-substituted tetrahydroquinolines in the presence
of iodine [16].

The study involved the assessment of catalytic impact
of iodine for the two preparation routes for fluoro-
substituted tetrahydroquinolines.

One route involved the reaction between fluoro-
substituted arylimines with enolethers. The other
yielded  the

tetrahydroquinolines using one pot multicomponent

route same fluro-substitutted

reaction  of  fluoro-substituted  arylaldehydes,
arylamines and enolethers.

Both the protocols offered mixture of geometrical
isomers in good yields. Iodine was found to be
beneficial as catalyst because it was economic and
required mild conditions.

Moss, T. A. et al. have carried out research on ring
closing approach [17]. The study reported preparation
of quinolino-fused azepines.

The preparation was achieved by the reaction
involving ring closing approach by metathesis
protocol. The reaction was catalyzed by ruthenium
based

tetrahydroquinolines.

catalyst to give diversely substituted
Kamal, A. et al. have carried out one study to explore
the easy approach for preparation of pyrano-fused

tetrahydroquinoline type of scaffolds [18].
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So with the aim to investigate an easy protocol to
form fused the

between aromatic azides and dihydro-pyran in the

tetrahydroquinolines, reaction
presence of catalytic amount of sodium iodide and
ferric chloride was performed. Moreover this type of
reaction offered the regio-selectivity, as most of the
time ring-closure resulted into cis form.

Sakai, N. et al. have submitted a report for novel
process of preparation of tetrahydroquinolines [19].
The novel protocol involved the reaction of tertiary
arylamines with unsaturated compounds like olefins
or cyclic imides. The reaction involving cyclic imides
gave fused tetarhydroquinolines.

The cyclization involved cobalt as a catalyst and the
reaction protocol could be applied to electron-poor as
well as electron-rich olefins and generated diversely
fused
polyhydro-quinolines in good yield.

substituted as well as tetrahydro- and
Qin, L. et al. have carried out one study regarding
resolution of tetrahydroquinolines [20].

The application of bacterial strain P. monteilii was
studied. The researched bacterial strain found to be
performing the conversion upto fifty percent to give
the optically active tetrahydroquinoline derivatives in
good ee% of more than 98%. The bacteria-mediated
resolution was found to be an attractive protocol for
future investigations.

Yadav, A. et al. have done study on the Carbon —
Hydrogen activation. In that study they have prepared
derivatives of tetrahydroquinolines [21]. A new
approach which is free from the use of metal have
been applied by the team for the synthesis.

The synthesis involves cyclization reaction of N-
methylarylamines with electron deficient cyclic
imides. The approach is a lower cost protocol,
handling potassium persulphate is easy and the
activation of carbon — hydrogen bond can be done
easily at the normal reaction conditions.

The protocol can offer various diversely substituted

tetarhydroquinoline and good quantity of products.
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Hao, Y. et al. have prepared a novel sequence of
tetrahydroquinoline derivatives [22].

They have investigated their application as dye-
sensitizers. In the prepared tetrahydroquinolines, the
tetrahydroquinoline nucleus and nitrille-carboxylix
acid fragments were linked using thiophenyl linker
group.

The prepared scaffolds showed high sensitizing
abilities compared to previously reported sensitizers of
the same class of compounds. The sensitizing abilities
were remarkable when evaluated with reference to
sensitized solar cells.

With the aim to develop the reusable catalyst for
preparation of 4-anilino substituted
tetrahydroquinolines, research group have reported
one study [23]. In this report, they have tried to
explore preparation and application of halide salt of
halogenated-aniline based polymer as the catalyst.

It was concluded that the newly developed catalyst
can efficiently catalyze the preparation of diversely
substituted tetrahydroquinolines in such a way that
the use of catalyst can be minimized. This catalyst is
economic, less toxic, easily handled during the
preparation.

The preparation can be achieved in good yields using
the catalyst by the reaction between arylamines and
lactums bearing vinylic substitution. Moreover, the
preparation was found to be regioselective, as the
resulting tetrahydroquinolines were of the trans-type.
Babu, T. H. et al. have reported a novel catalyst-free
method for the preparation of tetrahydroquinolines
[24].

They have developed the protocol in which, without
the use of catalyst, tetrahydroquinolines can be
prepared in outstanding yield by one pot multiple
component reaction between quinolines, different
halides and Hantzsch DHP esters. The report claimed
to furnish tetrahydroquinolines with N-subsitution
using very mild reaction conditions without the use of

catalyst.
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Chen, W. et al. have reported preparation of

tetrahydroquinolines bearing substituted phenyl

fragment at the three position [25]. The preparation

involved cyclization of 2-nitrophenylacetonitrile
derivatives to furnish the desired
tetrahydroquinolines.

The cyclization involved the reductive closure in
of Palladium which fursnihed the
tetrahydroquinolines in high yield and the approach

presence

could be extended to diverse acetonitriles hence
showing the versatility and ease of approach.

Wilson, J. et al. have reported an approach to
diastereoselectively prepare the tetrahydroquinolines
[26]. The preparation involved palladium catalyzed
reaction of boronic acid and ortho-halophenyl olefins.
The reaction offered products with 40 and 30 types of
stereocenters. The possible mechanism pathways and
the impacts of ligands on the preparation were
discussed thoroughly.

Kim, S.et al. have reported novel preparation of
diversely substituted optically active
tetrahydroquinolines [27].

The preparation involved aza Michael reaction and
furnished the products with good stereoselectivity.
The compounds were furnished by the reaction of
nitroolefins and aminophenyl bearing carbonyls.

The protocol gives an easy access to optically active
and highly functionalized tetrahydroquinolines which
cannot be synthesized by existing traditional
methodologies.

Filatova, E. V. et al. have tried to explore the same
protocol involving reaction of nitroolefins and
aminophenyl bearing carbonyls in presence of sc-CO2
[28]. The reaction was conducted using a tertamine
based catalyst.

It was concluded that the use of sc-CO2 and tertamine
catalyst was proved to be an efficient protocol in
furnishing optically active tetrahydroquinolines in
good yield and high stereoselectivity.

Jia, X. D. et al. have done investigation on one-pot

preparation of tetrahydroquinolines [29].

I
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The disubstituted derivatives were prepared by
performing domino reaction starting from enols in the
presence of  Tris(4-bromophenyl)ammoniumyl
hexachloroantimonate as a catalyst.

The enols used were mainly acyclic and served as the
substitute of methanal in the reaction. The protocol
successfully furnished 2-alkyl- tetrahydroquinolines
having anilino-substitution at the fourth position.
Rong, Z. et al. have carried out one interesting
the

tetrahydroquinolines [30].

research for preparation of trisubstituted
They have developed a protocol in such a manner that
the preparation can be performed in reagent and
catalyst free condition by simply heating in
appropriate solvent.

This the

arylaldehydes and arylamines. The protocol is an easy

protocol involves reaction between
one pot method which can be extended for the formal
synthesis of few natural alkaloids as well.

Han, W. Y. et al. have reported preparation of amine
containing tetrahydroquinoline derivatives using
scandium triflate as the catalyst [31].

The preparation method can be useful for preparing
the wide range of tetrahydroquinolines with ease
which cannot be achieved by traditional reported
methods.

The preparation method was useful for the synthesis
of polycyclic, spiro- as well as optically active
tertrahydroquinolines. The mechanism involved the
transfer of Hydride and the annulation steps. The
mechanism was also proved by derivatization studies.
Jiang, F. et al. have reported the preparation of
haloalkyl-substituted tetarhydroquinolines using the
palladium catalyst [32].

The cyclization was oxidative type from the starting
ortho-amido alkenes. The process gave the fine
amount of yield and had the ease of approach to get
the the haloalkyl

substituents.

tetarhydroquinolines ~ with
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Kouznetsov, V. et al. have given new approach for the
alkyl- and dialkyl-
substistuted derivatives of tetrahydroquinolines [33].

One
multicomponent approach using bismuthchloride as a
the alkylated

tetrahydroquinolines could be generated with ease.

preparation of the novel

pot preparation was achieved by using

catalyst.  So quinolines  and
It was demonstrated that both quinolines and
hydrogenated quinolines could be prepared by using
the reaction of non-aromatic aldehydes, arylamines
and olefinic amides.

Kamble, V. T. et al. have submitted one report
describing the preparation of tetrahydroquinoline
derivatives using perchloric acid as a catalyst [34].

In this protocol catalyst adsorbed on silica support was
applied for the successful execution of the reaction.
The one pot multicomponent approach was a mild
protocol and did not require special reaction
conditions.

The catalyst was successful in enhancing the rate of

reaction between arylaldehydes, arylamines and
different types of activated dienophiles.
The studies on the preparation of fused

tetrahydroquinolines derivatives have been carried
out [35]. Novel furano-fused tetrahydroquinolines
were prepared using the Sm(NO3)3 catalyst.

The preparation was carried out using one-pot
multicomponent approach involving the reaction
between anilines and dihydrofurans. This protocol
yielded mixture of geometrical isomers-cis and trans.
The product amount as outcome was found to be
moderate level.

The activity of the liquidified catalyst was found to be
unaltered during the reaction, furthermore, it can
recycled from the mixture as well. The different
geometrical forms of these scaffolds were found to be
good agents for DNA photolytic cleavage.

New tetrahydroquinolines based dyes have been
reported [36].
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The aryl-substituted tetrahydroquinoline dyes were
synthesized using very simple condition without the
requirement of environment free of oxygen.

Different properties were found to be based on
Also,
based dyes

different structural features. the prepared

tetrahydroquinoline were used in
preparation of sensitized solar cells.

Ramesh, E. et al. have reported one study for the
preparation of polycylic fused tetrahydroquinoline
derivatives [37].

The preparation involved the aza diels alder approach.
Cyclizations of imines derived from
pyrrolopyrimidines and arylamines gave the desired
annulated tetrahydroquinoline derivtives.

Different catalysts were studied to carry out the
cyclization but Indium chloride was found to be the
most effective for the cyclization. Good yields of the
annulated tetrahydroquinolines were obtained using

the protocol. The protocol can be extended for

desining other diverse heterocycle annulated
tetrahydroquinolines.
Kumar, A. et al. have reported preparation of

optically active tetrahydroquinolne derivatives [38].

In this investigation, novel  supramolcular

carbohydrates were used as the catalyst.

Different polysaccharides were converted in their
sulphonic acid derivatives and wused as the
supramolecular catalysts.

The

enolethers

the

and arylamines.

protocol involved reaction between

The products were
obtained in good purity with excellent ee%.

The supramolecular catalysts were found to be having
superior catalytic properties for the stereoselective

conversions.

III. CONCLUSION

Owing to greatly diverse and promising bioactivity
profile of tetrahydroquinolines, newer facile and
effective protocols have been developed to synthesize

diversely functionalized tetrahydroquinolines. Also,
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newly developed tetrahydroquinolines have shown
promising potential with their wide spectrum of

biological activities.

IV. REFERENCES

[1] Mondal, S. (2015). A Strategic Development
toward Tetrahydroquinoline Diversity: A
Review. J. Biol. Chem. Chron., 1(1), 15-36.

[2] Sabale, P. Kaur, P. (2013). 1,2,34-
Tetrahydroquinoline  Derivatives and its
Significance in Medicinal Chemistry, Asian J.
Research Chem. 6(6): 599-610.

[3] Khan, A. T, Das, D. K. and Khan, M. M. (2011).
Ferric sulfate [Fe2 (SO4) 3- xH2O]: an efficient
heterogeneous catalyst for the synthesis of
tetrahydroquinoline derivatives using Povarov
reaction. Tetrahedron Letters, 52(35): 4539-
4542

[4] Katayama, S., Ae, N. and Nagata, R. (2008).
Enzymatic  resolution  of  2-substituted
tetrahydroquinolines. Convenient approaches to
tricyclic quinoxalinediones as potent NMDA-
glycine antagonists. Tetrahedron: Asymmetry,
9(24): 4295-4299.

[5] Balint, J., Egri, G., Kiss, V., Gajary, A., Juvancz,
Z. and Fogassy, E. (2002). Unusual phenomena
during the resolution of 6-fluoro-2-methyl-1, 2,

(FTHQ):
thermodynamic-kinetic control. Tetrahedron:
Asymmetry, 12(24): 3435-3439.

[6] Kim,]. C., Choi, H. G., Kim, M. S., Ha, H. J. and
Lee, W. K. (2010). An efficient synthesis of

enantiomerically  pure

3, 4-tetrahydroquinoline

aromatic-fused N-
containing heterocycles from common chiral
aziridines. Tetrahedron, 66(40): 8108-8114.

[7] Chabert, J. F. D., Chatelain, G., Pellet-Rostaing,
S., Bouchu, D. and Lemaire, M. (2006). Benzo
[b] thiophene as a template for substituted
quinolines and tetrahydroquinolines.
Tetrahedron Letters, 47(6): 1015-1018.

[ 53 L



[12]

International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 6 | Issue 4

Deepen S. Gandhi et al. Int ] Sci Res Chemi July-August-2021 ; 6 (4) : 49-57

Mellor, J. M. and Merriman, G. D. (2005).

Reaction of electron rich alkenes with anilines

and formaldehyde: Syntheses of
tetrahydroquinolines. = Tetrahedron, 51(21):
6115-6132.

Taylor, E. C. and Macor, ]. E. (2006).

Intramolecular Diels-Alder reactions of 1, 2, 4-

triazines: Exploitation of the Thorpe-Ingold

effect for the synthesis of 2, 3-
cyclopentenopyridines and 5, 6, 7, 8-
tetrahydroquinolines. ~ Tetrahedron  Letters,

27(19): 2107-2110.

Vivier, L., Dominguez, V., Perot, G.
Kasztelan, S. (2001). Mechanism of CN bond
scission. Hydrodenitrogenation of 1, 2, 3, 4-
and of 1, 2, 3, 4-
tetrahydroisoquinoline. Journal of molecular
catalysis, 67(2): 267-275.

Reed, J. N., Rotchford, J. and Strickland, D.
(2008). Synthesis of 1, 2, 3, 4-
tetrahydroquinolines and 1, 2, 3, 4-tetrahydro-

and

tetrahydroquinoline

1, 6-naphthyridines by a directed lithiation
reaction. Tetrahedron Letters, 29(45): 5725-
5728.

Robl, J. A., Karanewsky, D. S. and Asaad, M. M.
(2005). Synthesis of benzo-fused, 7, 5-and 7, 6-
fused azepinones as conformationally restricted
dipeptide mimetics. Tetrahedron Letters, 36(10):
1593-1596.

Tverdokhlebov, A. V., Gorulya, A. P,
Tolmachev, A. A., Kostyuk, A. N., Chernega, A.
N. and Rusanov, E. B. (2006). A novel tert-
amino effect based approach to 1, 2, 3, 4-
tetrahydroquinoline-2-spirocycloalkanes.
Tetrahedron, 62(39): 9146-9152.

Ghashghaei, O., Masdeu, C., Alonso, C.,
Palacios, F. and Lavilla, R. (2018). Recent
advances of the Povarov reaction in Medicinal
Chemistry.
Technologies, 29: 71-79.

Drug Discovery Today:

[15]

[21]

Ma, X., Zhu, Y., L, S., Zhang, L., Luo, L. and
Jia, X. (2016). Construction of quinoline-fused
lactones and 2, 3-disubstituted quinolines via
catalytic aerobic sp3 C—H oxidation: application
of fragment-reassembly strategy. Tetrahedron
Letters, 57(14): 1528-1531.

Jin, G., Zhao, J., Han, J., Zhu, S. and Zhang, ].
(2010).

reaction of fluorinated imine with enol ether:

Iodine-promoted imino-Diels—Alder

synthesis of 2-perfluorophenyl
tetrahydroquinoline derivatives. Tetrahedron,
66(4): 913-917.

Moss, T. A. (2013). A ring-closing metathesis
approach  to  heterocycle-fused
Tetrahedron Letters, 54(8): 993-997.
Kamal, A., Prasad, B. R., Ramana, A. V., Babu,
A. H. and Reddy, K. S. (2004). FeCl3—Nal

mediated reactions of aryl azides with 3, 4-

azepines.

dihydro-2H-pyran: a convenient synthesis of
pyranoquinolines. Tetrahedron Letters, 45(17):
3507-3509.

Sakai, N., Matsumoto, S. and Ogiwara, Y.
(2016). Cobalt-catalyzed oxidative annulation of
aromatic tertiary amines with electron-deficient
maleimides leading to
derivatives. Tetrahedron Letters, 57(49): 5449-
5452.

Qin, L., Zheng, D., Cui, B.,, Wan, N., Zhou, X.
and Chen, Y. (2016). Bio-mediated oxidative

resolution of racemic 2-substituted 1, 2, 3, 4-

tetrahydroquinoline

tetrahydroquinolines.  Tetrahedron Letters,
57(22):2403-2405.

Yadav, A. K. and Yadav, L. D. S. (2016).
Intermolecular cyclization of N-methylanilines
and maleimides to tetrahydroquinolines via
K25208 promoted C (sp3)-H
Tetrahedron Letters, 57(13): 1489-1491.

Hao, Y., Yang, X., Cong, J., Hagfeldt, A. and

Sun, L. (2012). Engineering of highly efficient

activation.

tetrahydroquinoline  sensitizers for  dye-

5 L



[24]

[25]

(28]

International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 6 | Issue 4

Deepen S. Gandhi et al. Int ] Sci Res Chemi July-August-2021 ; 6 (4) : 49-57

sensitized solar cells. Tetrahedron, 68(2): 552-
558.
Rajender, B. (2014).

Efficient bromination of polyaniline base to

and Palaniappan, S.

poly (2-bromoaniline)-bromide salt and its
application as a recyclable catalyst for the
synthesis of 2-methyl-4-anilino-1, 2, 3, 4-
tetrahydroquinolines. Catalysis
Communications, 57: 94-98.

Babu, T. H., Shanthi, G. and Perumal, P. T.
(2009). A facile one-pot synthesis of N-
substituted tetrahydroquinolines. Tetrahedron
Letters, 50(24): 2881-2884.

Chen, W,, Lin, Z., Ning, M., Yang, C,, Yan, X,,
Xie, Y. and Wang, M. W. (2007). Aza analogues
of equol: Novel ligands for estrogen receptor f.

Bioorganic & Medicinal Chemistry, 15(17):

5828-5836.

Wilson, J. E. (2012). Diastereoselective synthesis
of tetrahydroquinolines via a palladium-
catalyzed Heck-Suzuki cascade reaction.

Tetrahedron Letters, 53(18): 2308-2311.
Kim, S., Kang, K. T. and Kim, S. G. (2014).
aza-Michael-Michael

reaction of N-protected aminophenyl o, B-

Asymmetric  domino

unsaturated ketones: construction of chiral
functionalized tetrahydroquinolines.
Tetrahedron, 70(34): 5114-5121.

Filatova, E. V., Turova, O. V., Kuchurov, I. V.,
Kostenko, A. A., Nigmatov, A. G. and Zlotin, S.
G. (2016). Asymmetric catalytic synthesis of
functionalized tetrahydroquinolines in
supercritical fluids. The Journal of Supercritical
Fluids, 109:35-42.

Jia, X. D., Ren, Y., Huo, C. D., Wang, W. ],
Chen, X. N., Fu, Q. and Wang, X. C. (2011).
Radical cation salts induced domino reaction of
anilines with enol ethers: Synthesis of 1, 2, 3, 4-
Chinese

tetrahydroquinoline  derivatives.

Chemical Letters, 22(6): 671-674.

[30]

[33]

[35]

[36]

Rong, Z., Li, Q., Lin, W. and Jia, Y. (2013).
Reagent-free synthesis of 2, 3, 4-polysubstituted

tetrahydroquinolines: application to the formal

synthesis  of  (+)-martinellic acid and
martinelline. Tetrahedron Letters, 54(33):
4432-4434.

Han, W. Y., Zuo, J., Wu, Z. J., Zhang, X. M. and
Yuan, W. C. (2013). Lewis acid catalyzed
formation of 3-amino-3-carboxy-
tetrahydroquinoline derivatives via tandem 1,
5-hydride transfer/cyclization
Tetrahedron, 69(34): 7019-7025.
Jiang, F., Wu, Z. and Zhang, W. (2011). Pd (II)-
catalyzed oxidative cyclization reaction for the
2, 3, 4-
tetrahydroquinolines with halide functionality.
Tetrahedron, 67(7): 1501-1505.

Kouznetsov, V. V., Gémez, C. M. M., Ruiz, F. A.
R. and del Olmo, E. (2012). Simple entry to new

process.

preparation of 2-substituted 1,

2-alkyl-1, 2, 3, 4-tetrahydroquinoline and 2, 3-
using  BiCl3-

catalyzed three component reactions of anilines

dialkylquinoline  derivatives
and aliphatic aldehydes in the presence (or lack)
of N-vinyl amides. Tetrahedron Letters, 53(25):
3115-3118.

Kamble, V. T., Davane, B. S., Chavan, S. A.,
Muley, D. B. and Atkore, S. T. (2010). Imino
Diels—Alder reactions: One-pot synthesis of
tetrahydroquinolines. Chinese Chemical Letters,
21(3): 265-268.

Bindu, P. J., Mahadevan, K. M. and Naik, T. R.
(2012). Sm (III)

synthesis of furano

nitrate-catalyzed one-pot
3, 2c]-1, 2, 3, 4-
tetrahydroquinolines and DNA photocleavage
studies. Journal of Molecular Structure, 1020:
142-147.

Rakstys, K., Solovjova, ]., Malinauskas, T.,
Bruder, 1., Send, R., Sackus, A. and Getautis, V.
(2014). A structural study of 1-phenyl-1, 2, 3, 4-

tetrahydroquinoline-based dyes for solid-state

55 L



Deepen S. Gandhi et al. Int ] Sci Res Chemi July-August-2021 ; 6 (4) : 49-57

DSSC applications. Dyes and Pigments, 104:
211-219.

[37] Ramesh, E. and Raghunathan, R. (2008). Indium
chloride catalyzed intramolecular cyclization of
N-aryl imines: synthesis of pyrrolo [2, 3-d]
pyrimidine annulated tetrahydroquinoline
derivatives. Tetrahedron Letters, 49(16): 2583-
2587.

[38] Kumar, A., Srivastava, S. and Gupta, G. (2010).
Supramolecular carbohydrate scaffold-catalyzed
synthesis of tetrahydroquinolines. Tetrahedron
Letters, 51(3): 517-520.

Cite this article as :

Deepen S. Gandhi, "Development of Newer
Tetrahydroquinolines ", International Journal of
Scientific Research in Chemistry (IJSRCH), ISSN :
2456-8457, Volume 6, Issue 4, pp.48-56, July-
August.2021

URL : https://ijsrch.com/IJSRCH23824

International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 6 | Issue 4




