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ABSTRACT:  
1,2,3,4-Tetrahydroquinoline derivatives are the most important class of compounds in the pharmaceutical and 

agrochemical industries and play important role in the field of medicinal chemistry with so many Pharmacological 

activities such as anti-cancer, anti-diabetic, anti-parasitic, anti-inflammatory, anti-oxidant, adrenergic, anti-HIV, anti-

alzheimer, anti-hyperlipidemic, activities. The tetrahydroquinoline ring containing system found in numerous 

biologically active natural products and pharmacologically relevant therapeutic agents and very common structure 

motif. Because of the significance of these scaffolds in medicinal chemistry, the development of some potent and 

important amalgams continues to be a very active field in development of a promising target for new drug 

development. 1,2,3,4-Tetrahydroquinoline is one such important part of pharmacophore and having different 

pharmacological activities. Here we have introduced different 1,2,3,4-tetrahydroquinoline derivatives which possess 

different biological activities depends on its types and position of substituted functional groups. This review is 

summarized to know about the chemistry of different 1,2,3,4-tetrahydroquinoline derivatives along with their 

pharmacological activities. 

 

KEYWORDS: 1,2,3,4-Tetrahydroquinoline, anti-cancer, anti-cancer, anti-diabetic, anti-parasitic, anti-

inflammatory. 

 

INTRODUCTION:  

Rapid recent developments in the chemistry of 1,2,3,4-

tetrahydroquinolines has prompted us to review and classify 

all their major synthetic methods currently in use. We 

restrict this report to 1,2,3,4-tetrahydroquinolines in which 

the C-2, C-3, and C-4 atoms are all sp
3
” 

hybridized.
1
Tetrahydroquinolines is one such important 

molecular scaffold in medicinal chemistry which serves as 

an inert carrier for holding various biologically activity. 

Substituted tetrahydroquinolines are the core structures in 

many important pharmacological agents and drug 

molecules, such as anti-arrhythmic and cardiovascular 

agents, anti-cancer drugs, immunosuppressants, ligands for 

5-HT1A and NMDA receptors.
2
 

 

The greatest interest in 1,2,3,4-tetrahydroquinolines is due 

to their biological activities such as anti-cancer, anti-

diabetic, anti-parasitic, anti-inflammatory, anti-oxidant, 

adrenergic, anti-HIV, anti-alzheimer.  
 

 
Received on 17.04.2013 Modified on 05.05.2013 

Accepted on 14.06.2013 © AJRC All right reserved 
Asian J. Research Chem. 6(6):  June 2013; Page 599-610  

 

Several of these compounds are naturally occurring like 2-

Methyl- 1,2,3,4-tetrahydroquinoline is present in human 

brain. In fact 2-substituted tetrahydroquinoline 

Oxamniquine has been used in clinic to treat Manson’s 

schistosomiasis since 1979.
2
Dynemycin, a natural anti-

tumor, antibiotic, has a complex structure built on the basis 

of tetrahydroquinoline system. 

 

Synthesis of 1,2,3,4-tetrahydroquinolines moiety: 

Reduction of the heterocyclic ring in quinolones 

Direct reduction of the heterocyclic ring can still be the best 

option for the preparation of tetrahydroquinolines through 

hydrogenation of quinolones over platinum dioxide in 

methanol proceeds well under very mild conditions, at room 

temperature and under atmospheric pressure (Fig.1).
1 

 

N R N
H

R

H
2
, PtO

2

Fig.1  
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Conversions of quinolones to 1,2,3,4-tetrahydroquinolines 

via 1,2-dihydroquinolines 

 

The reaction of quinolone with butyl lithium gives 

dihydroquinoline, which is then reduced to 2-butyl-1,2,3,4-

tetrahydroquinoline in presence of sodium metal in ethanol 

(Fig.2).
1 

 

N

BuLi

N
H

Bu

Na/EtOH

N
H

Bu

Fig.2  
 

1,2,3,4-Tetrahydroquinoline derivatives available in market: 

Many relatively simple synthetic of 1,2,3,4-tetrahydroquinolines are already used or have been tested as potential drugs. 

Among them Oxamniquine, Nicainoprol have been used as anti -arrhythmic drugs and Virantmycin, a novel antibiotic is 

the best known example (Fig.3).
1 

 

N
H

N
H

CH
2
OH

O
2
N

N

ON
H

OH

O

N

N
H

ClHOOC

OMe

Oxamniquine Nicainoprol Viratmycin

Fig-3  
 

Pharmacology of 1,2,3,4-tetrahydroquinoline derivatives: 

1,2,3,4-tetrahydroquinoline have been demonstrated to possess anti-cancer, anti-diabetic, anti-parasitic, anti-inflammatory, 

anti-oxidant, adrenergic, anti-HIV, anti-alzheimer, anti-hyperlipidemic activities. Therefore, many researchers have 

synthesized these compounds as target structures and evaluated their biological activities which are given in below 

literature. 

 

1,2,3,4-Tetrahydroquinoline as anti-cancer agent: 

In the recent patent of Raghuram Rao of bio-isosters of quinolones claimed the synthesis of novel 1,2,3,4-

tetrahydroquinoline [1] with wide varieties of substitution for aromatase enzyme inhibitory activity. These compounds 

demonstrated mild to moderate aromatase enzyme inhibitory activity in estrogen dependent breast cancer.
3 

 

N

R1

R2

R3R4

R5

R6

R7

[1]

R1 = -H, Halo, -(C1-C3)alkyl, -O(C1-C3)alkyl, -CN

R2 = -H or -(-4-Pyridyl methyl)

R3 = -O-, Heterocycle moiety

R4, R5, R6, R7 = -H, -O(C1-C3)alkyl or -CF3

 
Wallace et al were published a patent on the synthesis of N-substituted 1,2,3,4-tetrahydroquinoline [2] and evaluated for 

its binding, MCF-7 cell-line proliferation. These compounds help to prevent the diseases associated with estrogen 

hormone like osteoporosis, estrogen dependent breast cancer, endometriosis and uterine fibrosis.
4 

 

N
R2

R3

O (CH
2
)n

R1

R4

N
H

O

R

[2]

R1 = -OH, -OCH3

R2 = -OH, -OCH3

R3 = -OH, -OCH3

R4 = Pyrrolidine, Piperidine
[3]

R = -CH3, -Br, -Cl, -NO2 
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Khan et al were synthesized pyrano and furano tetrahydroquinolines [3] having different substitution. These derivatives 

were tested against anti-tumor activity and anti-asthmatic activity.
5
 

 

Saleh et al studied the synthesis of some novel 4-(2-amino-3-cyano-4-(substituted-aryl)-5-oxo-5,6,7,8-tetrahydroquinolin-

1(4H)yl)- benzene sulphonamide [4] evaluated for their in-vitro anti-tumor activity compared with standard drug like 

Doxorubicin and assayed for its inhibitory activity of Src protein tyrosine kinases. The Compounds 4c, 4e and 4j with 

IC50 values are more potent and efficacious than Doxorubicin.
6
 

 

N

O Ar

NH
2

CN

SO
2
NH

2

[4]

    Comp Ar

-C6H5

-C6H4.CH3-4

-C6H4.OH-4

-CH=CH-C6H5

-C6H4.OCH3-4

-C6H4.OCH3-2

 Piperonyl

 Vanillyl

-C6H4.NO2-3

-C6H4.NO2-4

a

b

c

d

e

f

g

h
i

j

 
Xia et al synthesized a novel series of 6, 7, 2’, 3’, 4’, substituted- 1,2,3,4 tetrahydro-2-phenyl-4-quinolines [5] and 

examined its interactions with tubulin and for cytotoxic activity against a panel of human tumor cell lines including HCT-

8, MCF-7, A-549, KB, CAKI-1, SKMEL-2 as anti-tubulin agents.
7
 

 

N

H

R6

R7 R

NH

NH

   Comp R R6 R7

-H

-OCH3

-F

-Cl

-Cl

-Cl

 H

 H

 H

 H

-OCH2O-

-F

 H

 H

 H

 H

-OCH2O-

H

H

a

b

c

d

e

f

g

[5]

 
Ghosh et al synthesized series of 1, 2, 3, 4- tetrahydroquinoline [6] containing αvβ3 integrin antagonists with superior oral 

bioavailability. The αvβ3 integrin is expressed in several cell types such as osteoclasts, endothelial cells, vascular smooth 

muscle cells and some tumor cells and used for the treatment of cancer, osteoporosis, rhrumatoid arthritis and diabetic 

retinopathy.
8

 

 

NN
H

N

OH

O

NHO

N

R

F

COOH

[6]

   Comp R

H

CH3

C2H5

C3H7

C4H9

a

b

c

d

e

[7]
 

Hibi et al synthesized a novel series of tetrahydroquinoline derivatives as  (E, E, E) -7- (1, 2, 3, 4-tetrahydroquinolin-6-yl)-

7-alkyl-6-fluoro-3-methylhepta -2, 4, 6-trienoic acid [7] with increases affinity and selectivity for the retinoid X receptors. 

Addition of fluorine at the 6-position of the 2,4,6-trienoic acid moiety containing compounds which produce potent and 

selective transactivation of the RXRs.
9
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Rauckman et al synthesized library containing a series of eighteen compounds related to tetrahydroquinoline as 2, 4-

diamino-5- [(1, 2, 3, 4- tetrahydro-6-quinolyl) methyl] pyrimidines [8] and were evaluated as dihydrofolatereductase 

(DHFR) inhibition. 4-methyl-8-methoxyderivatives showed significant inhibitory activity towards DHFR.
10 

N
H

CH
3

N

N

NH
2

NH
2

OMe

NRX

COOEt

[8]

   Comp R X

n-Heptyl H2

i-Propyl H2

i-Propyl O

a

b

c

[9]  
 

Richard et al synthesized new tetrahydroquinoline compounds [9] from retinoic acid and evaluated as ornithine 

decarboxylase (ODC) inhibitors. The synthesized ODC inhibitors were examined by binding capacity to the most 

abundant retinoid receptor RARy in the skin. The compound 9b showed highly potent inhibitors of tumor promoter 

induced ODC activity in hairless mouse skin.
11

 

 

1,2,3,4-Tetrahydroquinoline as anti-parasitic activity: 

Romina et al synthesized and characterized a novel series of nine new 1-benzenesulfonyl-2-methyl-1,2,3,4-

tetrahydroquinoline derivatives [10] which tested for anti-parasitic activity against Trypanozomacruziand Plasmodium 

falciparum. The compound 10c demonstrated interesting activity against Trypanozomacruziwith low cytotoxicity. The in-

vitro activities against the protozoan parasites were determined by Benznidazole (Trypanozomacruzi) and Chloroquine 

(Plasmodium falciparum).
12 

R2

R1

S

N
O

O

CH
3 N

H

R

R1

[10]

   Comp R1 R2

H

NHCOCH3

NO2

CH3

F

Cl

Br

OCH3

H

NH2

H

H

H

H

H

H

H

H

NO2

H

a

b

c

d

e

f
g

h

i

j

Fe

   Comp R R1

a

b

c

H

OMe

H

H

H

NMe2

[11]

 
 

Angela Patti et al studied some quinolone based compounds [11] bearing a ferrocenyl unit in the 2-position of the 

heterocyclic system and examined anti-malarial activity. The synthesised ferrocenyl derivatives were evaluated in-vitro as 

anti-malarial agents against Chloroquine-susceptible D10 and Chloroquine-resistant W2 strains of Plasmodium 

falciparum. The compound 11a was showed good activity against the others derivatives.
13 

 

N

N
H

O

X

Y

z

   Comp X Y Z

H

H

F

H

F

H

F

H

F

F

F
F

CH3

F

H

2-CH3

2-CF3

3-F

4-OCH3

4-CH3

3-CF3

a

b
c

d
e

f
g

[12]
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Smith et al synthesized a library of 35 compounds of substituted 1,2,3,4-tetrahydroquinoline as cis -1- benzoyl-2-methyl-

4-(phenyl amino)- 1,2,3,4 tetrahydroquinoline derivatives [12] and evaluated  for their ability to cause expression of a 

reporter gene downstream of an ecdysone response element in a mammalian cell line engineered to express the ecdysone 

receptors from Aedesaegypti. The compounds which contain a small lipophilic substituents on the meta and  para positions 

of the benzoyl ring and hydrogen or fluorine at the 4-position of the phenylamino ring and the 6-position of the 

tetrahydroquinoline ring were the most potent.
14

 

N O

N

N

NNC

R1

S

O

O

C
H

2

N
N

O

MeO

SO
2
Me

O

N
H

NC

  Comp R1

a

b

c

d

e

f

[13]

 
 

Vivek et al worked on tetrahydroquinoline moiety and synthesised 2-oxo tetrahydroquinoline scaffold [13] and evaluated 

as inhibitors of protein farnesyltransferase. The synthesised derivatives inhibit the growth of the malaria parasite and 

showed good anti-malarial activity.
15

  

 

1,2,3,4-Tetrahydroquinoline as anti-diabetic agent: 

Marie et al designed and synthesized novel compound of 4,4-dimethyl-1,2,3,4-tetrahydroquinoline [14] as PPAR 

(Peroxisomes Proliferators Activated Receptors) agonists. The compounds were assayed for their ability to prevent Type-2 

diabetes and proved to be good PPAR agonists. An ether–ester substituent replacing the di-ester function leads to the very 

partial PPARa agonists without lost PPARc agonist property.
16 

 

N

Y

O

R1

R2
NY

X

N
H

Cl COONa

O

[14]

Y = O, N-OH, N-OMe

R1 = COOMe, COOH

R2 = COOMe, OEt

[15]

   Comp X Y

CH2

CH2

CH2

NH

CH2

(CH2)2

CO

CO

a

b

c

d

 
 

1,2,3,4-Tetrahydroquinoline as anti-inflammatory agent: 

Romano et al synthesize the chiral tetrahydroquinoline derivatives [15] showing outstanding in-vivo anti-hyperalgesic 

activity in different animal models of sustained inflammation and chronic neuropathic pain by glycine antagonism. The 

hydantoin derivative 15d was the most potent compound belonging to this sub-series, accounting for additional binding 

interactions with the receptor site which examined by in-vitro binding studies in rat cerebral cortex membranes.
17
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Jayasree et al got patent on the synthesis of tetrahydroquinoline derivatives [16] having retinoid like activity which use for 

treating skin-related diseases. These compounds used as agents to treat diseases of the eye, proliferative vitreoretinopathy 

(PVR), retinal detachment, various cardiovascular diseases, skin related diseases, cancer, and inflammatory diseases.
18 

 

N

R2R2

X
2

WX
2

R14

R2

R2

X
1X

1

Y

R1

R1

R1

A

R1

[16]

X1 = H or alkyl (C1 to C6)

X2 = Oxo (=O), Thione (=S)

W = C(R)2     where R = R2, Phenyl, Naphthyl

R2 = H, Alkyl (C1 to C6), Fluroalkyl (C1 to C6)

R3 = H, Alkyl (C1 to C6)

R8 = -CH3, -C2H5

R14 = H, Alkyl (C1 to C10)  
 

Steven et al worked on 6-indole-1,2,3,4-tetrahydroquinolines [17] and synthesized a series of glucocorticoid receptor (GR) 

ligands. The compounds containing the hydroxyl group at C3 position improving GR selectivity within a series of non-

steroidal GR agonists.
19 

NH
N
H

Cl R

R1

O

O

O

O

  Comp R R1+

Prednisolonea

b

c

d

e

f

[17]

 
1,2,3,4-Tetrahydroquinoline as anti-oxidant agent: 

Nishiyama et al reported the synthesis of 1, 2, 3, 4- tetrahydroquinoline derivatives [18, 19] with substitution on C-6 and 

C-8 positions. The synthesized compounds were screened for anti-oxidant property showed moderate activity. The 1,2,3,4-

tetrahydroquinolines with OH and NH2 groups ortho to the heterocyclic NH group had an increased induction period 

compared to other 1,2,3,4-tetrahydroquinolines.
20 

 

N

H

R

N

R H N
H

CH
3

CH
3

CH
3

CH
3

[18]

Comp. R

   H

-C6H5

-OCH3

-OH

-NH
[19]

a

b

c

d
e [20]
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Alina et al synthesised 2,2,4,7-tetramethyl-1,2,3,4-tetrahydroquinoline [20] is a new synthetic compound with potential 

anti-oxidant activity. The synthesised compound is structurally similar to Ethoxyquin which is used as an antioxidant and 

examined the activity on human lymphocytes with the use of the trypan blue exclusion assay, the TUNEL method, the 

comet assay and the micronucleus test.
21 

 

1,2,3,4-Tetrahydroquinoline as adrenergic agonist: 

Neeraj et al studied different derivatives of 1,2,3,4-tetrahydroquinoline [21] and evaluated their adrenergic activity. They 

synthesised a series of novel substituted 1,2,3,4-tetrahydroquinolin-6-yloxypropanes and examined the activity using well 

established Human SK-N-MC neuroblastoma cells model. The below four derivatives showed good β3-AR agonistic 

activity which contained the free OH and NH groups.
22

 

N

ON

R1

R2

OH
N
H

O

O

O

N
H

N NF

N
H

    Comp NR1R2

a

b

c

d

[21]

 
1,2,3,4-Tetrahydroquinoline as anti-HIV agent: 

Jing et al synthesised novel series of S-DABO analogues of 5-alkyl-2-arylthio-6-((3,4-dihydroquinolin-1(2H)-

yl)methyl)pyrimidin-4(3H)-ones [22, 23] and evaluated as inhibitors of human immunodeficiency virus type-1 (HIV-1).  

Among them, the compounds 22a, 22f, 23a act as most potent HIV-1 inhibitors compared with Nevirapine and 

Delavirdine.
23

 

 

N

N

O

CH
3

S

R

NH

N

N

O

CH
2
CH

3

S

R

NH

   Comp R

PhCOCH2

(4'-CH3)PhCOCH2

(4'-Cl)PhCOCH2

(4'-NO2)PHCOCH2

(4'-CN)PhCOCH2

(4'-OCH3)PhCOCH2

(4'-F)PhCOCH2

a

b

c

d

e

f
g

[22] [23]
 

 

Dai et al synthesized substituted tetrahydroquinoline [24] and examined as Non-nucleoside reverse transcriptase inhibitors 

(NNRTIs). The NNRTIs are key elements of multidrug regimens called HAART (Highly Active Antiretroviral Therapy), 

which are used to treat HIV-1 infections. The synthesized derivatives showed potent inhibitors of HIV-1 RT.
24 

 

 

N S

O

N
H

O
R1

Cl

R

   Comp R R1

SO2NH2

SO2NH2

SO2NH2

SO2NH2

SO2NH2

H

CN

CONHBn

SO2CH3

CONH(CH2)3NH2

6-Me

8-Me

6-Cl

8-Cl

6,8-Cl

6,8-Cl

6,8-Cl

6,8-Cl

6,8-Cl

6,8-Cl

a

b

c

d

e

f
g

h

i

j

[24]
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1,2,3,4-Tetrahydroquinoline as anti-alzheimer agent: 

Tao et al synthesised tetrahydroquinoline and pyrrolidinesulfonamidecarbamates [25] and evaluated as γ-secretase 

inhibitors. The compound containing piperazine and piperidine with bulky side chains 25(a-c) has higher potency 

compared to the corresponding two carbon chain carbamates 25(d-f).
25 

 

N
O

S OO

NR
1
R

2

O

Cl

m
 

N N

N

N
H

NN

N N

N

N
H

NN

    Comp NR1R2

a

b

c

m

3

3

3

d

e

f

2

2

2

[25]

 
 
 

 

Lesson et al reported synthesis of trans-2-carboxy-5,7-dichloro-4-amido tetrahydroquinolines derivatives [26] and 

examined for in vitro antagonist activity at the glycine site on the N-methyl-D-aspartate receptor. These compounds 

showed good anti-alzheimer and anti-parkinsonism activity.
26 

 

 

 

N
H

Cl

Cl

OH

O

NH N

O

R1

R2

   Comp R1 R2

-C6H5

-CH2-C6H5

-1-Napthyl

-C6H4-CH3-4

-C6H5

-CH2-C6H5

-C6H4-CH3-3

-C6H5

-CH2-C6H5

-CH3

-CH3

-CH3

-C6H5

-C6H5

H

H

H
H

a

b
c

d

e

f

g

h

i
[26]

 
 

 

Carling et al synthesized derivatives of tetrahydroquinoline as 2- carboxy- 1, 2, 3, 4-tetrahydroquinoline [27, 28, 29] and 

evaluated for in vitro antagonist activity at the glycine site on the NMDA receptors. The carboxy methyl group to the 4-

position responsible for their antagonistic activity.
27 
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N

O

COOH N

O OMe

COOHN

OMe

COOH

O

R R R

R = -Cl, -Br, -I, -CH
3

[27] [28] [29]

 
 

Theodros et al develop a novel series of tetrahydroquinoline derivatives [30] and Screened for γ-secretase inhibitors. The 

compound 30e showed potent activity due to Incorporation of a fluorine substituent at the 7-position as compared to other 

derivatives.
28 

 

N

SO
2

O N

O

Cl

N

X

   Comp X

H

5,7-F2

5,8-F2

6-F

7-F

a

b

c

d

e

[30]
 

1,2,3,4-Tetrahydroquinoline as anti-hyperlipidemic agent: 

Thomas et al synthesized a series of 1,2,3,4-tetrahydroquinoline  derivatives [31] and evaluated as  CETP potent 

inhibitors. The CETP inhibitors were evaluated by in-vitro studied of purified human plasma derived CETP.
29 

 

N

Ar

CF
3

OH

OCF
2
CF

2
H

   Comp Ar

3-OCF3C6H4

3-ClC6H4

3-FC6H4

3-OCH3C6H4

3-CNC6H4

a

b

c

d

e

[31]
 

Paul et al worked on our interested tetrahydroquinoline ring and prepared 4-protected –amino-2-substituted- 1, 2, 3, 4-

tetrahydroquinolines [32] as cholesteryl ester transfer protein (CETP) inhibitors. Such inhibitors decrease certain plasma 

lipid levels and used to treat atherosclerosis and cardiovascular like diseases.
30 

 

N R2

R1R8

R7

R6

R5 NH

O

OR    Comp R R1 R2 R5 R6 R7 R8

CH3

C2H5

C6H5

C6H5

C6H5

H

H

CH3

CH3

CH3

H

H

H

H

OH

H
H

CH3

H

H

Cl

CF3

H
Br

NO2

H
H
H

H

H

H
H

H

H

H

a

b

c

d

e

[32]
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Koutnikova et al worked on the tetrahydroquinoline ring and synthesized various 2, 4, 6-substituted derivatives [33] for 

controlling liver-X-receptors activity. The liver-X receptors (LXR-α, LXR-β) are members of the nuclear hormone 

receptor superfamily of ligand activated transcription factors and have utility in treating or preventing dyslipidemia, skin 

proliferative disorders, rheumatoid arthritis, cardiovascular diseases and inflammation.
31 

 

N
H

R2

R6

R
   Comp R R2 R6

C6H5

C6H5

C6H5

C6H5

C6H5

4-Cl

4-Br

4-NO2

4-Cl

5-Br

H

F

F

F

OCH3

a

b

c

d

e

[33]
 

 

 

Yuzo et al synthesized novel 1,2,3,4-tetrahydroquinoline derivatives [34,35] and evaluated them as Potassium Channel 

Opener. These derivatives may protect against ischemia and act as anti-lipemic agent also help to lowering low density 

lipoprotein (LDL) cholesterol while increasing high density lipoprotein (HDL) cholesterol. The compound 35 has potency 

as Cromakalim and introduction of a carbonyl group to 35 at position 3, as shown in 34, resulted in a complete loss of 

activity.
32

 

N O

O

O
2
N

N

O

O
2
N

[35][34]
 

 

1,2,3,4-Tetrahydroquinoline as anti-allergic agent:      

Bladh et al synthesized a series of derivatives of tetrahydroquinoline [36] and their evaluation for modulation of signal 

transducer and activator of transcription 6 pathways and used in the treatment of allergic asthma, allergic rhinitis, a food 

allergic, allergic conjunctivies, hayfever, industrial sensitization and COPD.
33 

 

 

 

X
R2

R3

R4

R1

    Comp R1 R2 R3 R4 X

6-NO2

6-CF3

7-OH

7-OH

8-NO2

CH3

CH3

C2H5

CH3

CH3

H

H

H

H

H

H

H

H

H

H

O

O

H

O

H

a

b

c

d

e

[36]
 

 

 

1,2,3,4-Tetrahydroquinoline as anti-fertility agent:      

Bell et al reported synthesis of diethyl amino ethyl and pyrrolidinyl ethyl ethers of 1-(p-hydroxy phenyl)-2-phenyl – 1, 2, 

3, 4-tetrahydroquinolinederivatives [37]. These compounds showed good anti-fertility activity.
34
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N

OR'

N-CH
2
-CH

2

   Comp R'

 -CH2-CH2-N-(C2H5)2a

b

[37]   

N R

R'

NH
2

   Comp R R'

H
CH3

H
CH3

a
b

[38]  
 
1,2,3,4-Tetrahydroquinoline as anti-psychotic agent 

Isaac et al synthesized a series of tetrahydroquinoline derivatives as pyrrolo [3, 2, 1] 1, 2, 3, 4-tetrahydroquinoline [38] 

examined them for activity against 5-hydroxy tryptamine receptors (5-HT2c and 5-HT2a). The compounds of this series 

found to be agonist at 5-HT2c with selectivity over 5-HT2a.
35

 

 

Jack et al synthesized a novel series of tetrahydroquinoline sulfonamides derivatives [39] as potent and selective 

Vasopressin 1b (V1b) antagonists. The synthesized derivatives have been postulated as possible treatments for depression 

and anxiety. The compounds 39e and 39g have low affinity than 39a, 39b and 39c to the receptors.
36

 

 

N

SO
2

SO
2

N

NHR

OMeMeO

S

S

F

OMe

OMe

   Comp R

a

b

c

d

e

f

g

[39]

Comp R

 

 

 
CONCLUSION: 
Recent  developments  in  the  chemistry  of  1,2,3,4-

tetrahydroquinolines has  encouraged  us  to  review with 

respect to improvised synthetic techniques to prepare 

numerous tetrahydroquinolines derivatives with regard to 

their diverse biological and pharmacological applications. 

Several tetrahydroquinolines having simple or complex 

substitutions have noteworthy biochemial and 

pharmacological activities such as anti-cancer, anti-

diabetics,  anti-inflammatory,  anti-oxidant, anti-HIV, anti- 

alzheimer,  anti-hyperlipedemic,  anti-psychotic and anti-

fertility agents. It reveals that the activity of the 1,2,3,4-

tetrahydroquinolines depends on the nature,  number  and  

position  of  the  substitution arc  the  important factors. 

This review emphasis on the current trends in the synthesis 

of 1,2,3,4-tetrahydroquinolines for its biological and 

pharmacological properties.  

 

 

ACKNOWLEDGEMENT: 
We would like to thanks Dr. Devanshu J. Patel, Managing 

Trustee Parul Trust for providing necessary infrastructure 

and Dr. Rajesh K. S.  Principal, Parul Institute of Pharmacy, 

Limda, Vadodara for offering precious suggestions. 

 

REFERENCES:   
1. Alan RK and Stanislaw RBR. Recent progress in the synthesis of 

1,2,3,4-tetrahydroquinolines. University of Florida. p. 15032-59. 

2. Ke D, Judy FA, Jeffrey RD and Shaomeng W. An efficient 

synthesis of optically pure (S)-2-functionalized 1,2,3,4-

tetrahydroquinoline. Tetrahedron Letters.45: 2004: 1027–9. 

3. Raghuram RA. Novel tetrahydroquinolines as aromatase 

inhibitors. U.S. Patent 20100280070 A1, 2010. 

4. Owen BW and Zionsville. Tetrahydroquinoline derivatives for 

the inhibition of osteoporosis, estrogen dependent breast cancer, 

endometriosis and uterine fibrosis. U.S. Patent 6962928 B2, 

2005. 

5. Abu TK, Deb Kumar D and Musawwer KMd. Ferric sulfate 

[Fe2(SO4)3xH2O]: an efficient heterogeneous catalyst for the 

synthesis of tetrahydroquinoline derivatives using povarov 

reaction. Tetrahedron Letters.52: 2011: 4539–42. 



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 1
17

.2
18

.1
96

.1
81

 o
n

 d
at

ed
 1

3-
F

eb
-2

01
8

Asian J. Research Chem. 6(6): June 2013 

 

 610

6. Saleh IA, Areej MAT, Ahmed MA, Mostafa M and Eman N. 

Discovering some novel tetrahydroquinoline derivatives bearing 

the biologically active sulfonamide moiety as a new class of 

antitumor agents. European Journal of Medicinal Chemistry.45: 

2010: 1849–53.  

7. Xia Y, Yang ZY, Xia P, Bastow KF, Tachibana Y, Kuo SC, et al. 

Synthesis and biological evaluation of 6,7,2,3,4-substituted-

1,2,3,4-tetrahydro-2-phenyl-4-quinolones as a new class of 

antimitotic antitumor agents. Journal of Medicinal Chemistry.41: 

1998: 1155-62. 

8. Ghosh S, Santulli RJ, Kinney WA, DeCorte BL, Liu L, Lewis 

JM, et al. 1,2,3,4-Tetrahydroquinoline-containing α/β3 integrin 

antagonists with enhanced oral bioavailability. Bioorganic 

Journal of Medicinal Chemistry Letters.14: 2004: 5937-41. 

9. Hibi S, Kikuchi K, Yoshimura H, Nagai M, Tai K and Hida T. 

Syntheses and structure-activity relationships of novel retinoid x 

receptor agonists. Journal of Medicinal Chemistry.41: 1998: 

3245-52. 

10. Rauckman BS, Tidwell MY, Johnson JV and Roth B. 2, 4-

Diamino-5-benzylpyrimidines and Analogues as Antibacterial 

Agents. 10. 2, 4-Diamino-5-(6-quinolylmethy1) - and - 

[(tetrahydro-6-quinoly1)methyl pyrimidine derivatives. Further 

Specificity Studies. Journal of Medicinal Chemistry.32: 1989: 

1927-36. 

11. Richard LB, Min T, Diana FC, Tien TD, Scott MT, Taghreed A, 

et al. Synthesis and biological activity of 1,2,3,4-

tetrahydroquinolineAnd 3,4-(1h)-dihydroquinolin-2-one analogs 

of retinoic acid.  Bioorganic and Medicinal Chemistry Letters.7: 

1997: 2373-78. 

12. Romina JP, Sabrina L, Adriana BP, Reto B and María RM. 

Synthesis, stereoselectronic characterization and anti-parasitic 

activity of new 1-benzenesulfonyl-2-methyl-1,2,3,4-

tetrahydroquinolines. Bioorganic & Medicinal Chemistry. 18: 

2010: 142 –150. 

13. Angela P, Sonia P, Tiziana G, Adele I, Marcello G and Antonella 

DD. Synthesis of 2-ferrocenylquinoline derivatives and 

evaluation of their anti-malarial activity. Journal of 

Organometallic Chemistry.716: 2012: 216-21. 

14. Smith HC, Cavanaugh CK, Friz JL, Thompson CS, Saggers JA, 

Michelotti EL, et al. Synthesis and SAR of cis-1-Benzoyl-1,2,3,4-

tetrahydroquinoline ligands for control of Gene Expression in 

Ecdysone Responsive Systems. Bioorganic and Medicinal 

Chemistry Letter.13: 2003: 1943-46. 

15. Vivek JB, Kasey R, Christophe L, Verlinde MJ, Wesley CV and 

Michael HG.  2-Oxotetrahydroquinoline based anti-malarial with 

high potency and metabolic stability. Journal of Medicinal 

Chemistry.51: 2008: 384–7. 

16. Cecile P, Jerome G, Daniel-Henri C, Nathalie H, Bart S, Marie-

Claude, et al.4,4-Dimethyl-1,2,3,4-tetrahydroquinoline-based 

PPARa/c agonists, Part I: Synthesis and pharmacological 

evaluation. Bioorganic and Medicinal Chemistry Letter.18: 2008: 

1617–22. 

17. Romano DF, Giuseppe A, Barbara B and Daniele D. Chiral 

tetrahydroquinoline derivatives as potent anti-hyperalgesic agents 

in animal models of sustained inflammation and chronic 

neuropathic pain. Bioorganic and Medicinal Chemistry Letter.17: 

2007: 1176–80. 

18. Jayasree V. Tetrahydroquinoline derivatives having selective 

activity retinoid x receptors. EP 1354878 B1, 1999. 

19. Steven LR, Robert IH, Andrew RH, Mark EA, Peter MS, Dale 

EM, et al. Tetrahydroquinoline glucocorticoid receptor agonists: 

Discovery of a 3-hydroxyl for improving receptor selectivity. 

Bioorganic and Medicinal Chemistry Letter.21: 2011: 168–71. 

20. Tomihiro N, Yasuhiro H, Toshifumi S and Tomoki S. Anti-

oxidant activity of the fused heterocyclic compounds, 1,2,3,4-

tetrahydroquinolines, and related compounds-effect of ortho-

substituents. Polymer Degradation and Stability.79: 2003: 225–

30. 

21. Alina B and Janusz S. Comparative analysis of cytotoxic, 

genotoxic and anti-oxidant effects of 2,2,4,7-tetramethyl-1,2,3,4-

tetrahydroquinoline and ethoxyquin on human lymphocytes. 

Chemico-Biological Interaction. 162: 2006: 70–80. 

22. Neeraj S, Kuldeep KR and Anil KS. Substituted 1,2,3,4-

tetrahydroquinolin-6-yloxypropanes as β3-adrenergic receptor 

agonists: Design, synthesis, biological evaluation and 

pharmacophore modelling. Bioorganic and Medicinal Chemistry. 

17: 2009: 830–47. 

23. Jing Z, Peng Z, Jingde W, Zhenyu L, Yan J, Weiying G, et al. 

Synthesis and biological evaluation of novel 5-alkyl-2-arylthio-6-

((3,4-dihydroquinolin-1(2H)-yl)methyl)pyrimidin-4(3H)-ones as 

potent non-nucleosideHIV-1 reverse transcriptase inhibitors. 

Bioorganic and Medicinal Chemistry.19: 2011: 4366–76. 

24. Dai SS, John JL, Elizabeth T, BangLW, Mary BY, Kenneth DA, 

et al. Substituted tetrahydroquinolines as potent allosteric 

inhibitors of reverse transcriptase and its key mutants. Bioorganic 

and Medicinal Chemistry Letter.19: 2009: 5119–23. 

25. Tao G, Huizhong G, Doug WH, Laura LR, Tara MS, Biji J et al. 

Design, synthesis, and evaluation of tetrahydroquinoline and 

pyrrolidinesulfonamidecarbamates as γ-secretase inhibitors. 

Bioorganic and  Medicinal Chemistry Letter.17: 2007: 3010–13. 

26. Leeson PD, Carling RW, Moore KW, Moseley AM, Smith JD, 

Stevenson G, et al. 4-Amido-2-carboxytetrahydroquinolines-

Structure-Activity Relationships for Antagonism at the Glycine 

Site of the NMDA Receptor. Journal of Medicinal Chemistry.35: 

1992: 1954-68. 

27. Carling RW, Leeson PD, Moseley AM, Baker R, Foster AC, 

Grimwood S, et al. 2-Carboxytetrahydroquinolines, 

Conformational and stereochemical requirements for antagonism 

of the glycine site on the NMDA receptor. Journal of Medicinal 

Chemistry.35: 1992: 1942-58. 

28. Theodros A, Thomas AB, John WC, William JG, Henry SG, 

Hubert BJ, et al. Tetrahydroquinoline sulfonamides as γ-secretase 

inhibitors. Bioorganic and Medicinal Chemistry Letter.17: 2007: 

205–07. 

29. Thomas AR, Ellen SM, Patricia DP, Maria Y, Keith TD and Gee-

Hong K. Design and synthesis of potent inhibitors of cholesteryl 

ester transfer protein (CETP) exploiting a 1,2,3,4-

tetrahydroquinoline platform. Bioorganic and Medicinal 

Chemistry Letter.19: 2009: 2456–60. 

30. Paul DM. 4-protected –amino-2-substituted- 1, 2, 3, 4-

tetrahydroquinolines as intermediates for CEPT inhibitors. 

European Patent 1607 389 A1, 1999. 

31. Koutnikova H. Modulaton of Nuclear Receptor Activity. WO 

2004/ 072042 A2, 2004. 

32. Yuzo M, Tsuzuki R, Akira M, Toru Y, Yoko Y, Isao Y, et al. 

Novel Potassium Channel Openers. Part 4:y Transformation of 

the 1,4-Benzoxazine Skeleton into 1,4-Benzothiazine, 1,2,3,4-

Tetrahydroquinoline, 1,2,3,4-Tetrahydroquinoxaline, Indoline, 

and 1,5-Benzoxazepine. Bioorganic and Medicinal Chemistry 

Letter.8: 2000: 393-04.    

33. Baldh H. Tetrahydroquinoline Derivatives as STAT6- 

Modulators, Preparation and use thereof. U.S. Patent 7030246 

B2, 2006. 

34. Bell MR, Zalay AW, Osterlin R, Schange P and Potts GO. Basic 

Eters of 1-(p-Hydroxy phenyl)-2-phenyl-1,2,3,4-

tetrahydroquinoline and 1-(p-Hydroxyphenyl)-2-phenylindole. 

Journal of Medicinal Chemistry.13: 1970: 664-68. 

35. Issac M, Slassi A, O Brien A, Edwards L, MacLean N, 

Bueschkens D, et al. Pyrrolo[3,2,1-ij]quinoline derivatives, a 5-

HT2c Receptor agonist with selectivity over the 5-HT2a receptor: 

potential therapeutic applications for epilepsy and obesity. 

Bioorganic and Medicinal Chemistry Letter.10: 2000: 917-21. 

36. Jack DS, Michael WM, Sarah WL, Sue IL, Henry AV, Liwu H,  

et al. Tetrahydroquinoline sulfonamides as vasopressin 1b 

receptor anatgonists. Bioorganic and Medicinal Chemistry 

Letter.19: 2009: 6018–602. 

 


