
Journal of Medicinal Chemistry and Drug Discovery
ISSN: 2347-9027

Special Issue
Analytical Chemistry Teachers And Researchers

Association
National Convention/Seminar

18 January 2015

ANTIDEPRESSANTS AND ANTIANXIETY AGENTS BASED ON 9.10-

DIHYDROANTHRACENE DERIVATIVES: A MINI REVIEW

Adel AL-Saeedi1, Ola Basaar1, Amar Gasem1, Ali Alrabie1, Mazahar Farooqui1, 2

Post Graduate and Research Center, Maulana Azad College, Aurangabad (MS)

India.

Dr.  Rafiq  Zakaria College for women, Aurangabad (MS) India.

ABSTRACT

During the last few years,  some of the dihydroanthracene have been reported that

possess  tetracyclic  structure  and  secondary  amine  side  chain  can  be  used  as

antidepressants and antianxiety agents with some side effects. For that reason, many

of the research center and Pharmaceutical companies are still  continuous to search

about antidepressants and antianxiety agents without the side effects. This review is

focuses  on  the  most  important  of  anthracene  derivatives  which  exhibits  these

activities  and  revealsthe  importance  of  dihydroanthracene  compounds  in  organic

synthesis.

Keywords: antidepressants, Diels-Alder, dihydroanthracene, antianxiety, 

cycloaddition.

INTRODUCTION:

Depression  is  the  most  common  psychiatric  disorder  in  the  community  with

significant health and cost implications. [1]Moreover psychiatric illness (depression)

is often associated in the worst cases with suicide and there are between 10 and 20

million suicide attempts every year. [2]According to the world health organization

report approximately 350 million people suffer from a mental or behavioral disorder.

This amounts to 12.3 % of the global burden of disease, and will rise to 15 % by

2020. It is estimated that 1 out of 20 people reported having an episode of depression

in the worldwide in 2008, by 2020, depression will be the second leading cause of

world disability and by 2030 it is expected to be the largest contributor to disease
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burden.  [2,  3]There  are  many  factors  which  play  roles  in  affecting  depressive

symptoms such as sexual abuse, education, wars, job loss, age, and income. etc. [4,

5]Drugs  used  for  treating  mental  disorders  accompanied  by depression  are  called

antidepressants. The era of antidepressants started with isoniazid in 1952, which was

accidentally found while being studied as a possible treatment for tuberculosis.  It was

discovered  to  have  psychoactive  properties  through  euphoric  appearance  on  the

tuberculosis patients who were receiving this drug. This discovery was beginning of

the  road  to  the  synthesis  of  new  generations  of  antidepressants.  Since  then,  the

research  centers  and  pharmaceutical  companies  have  sought  to  manufacture  of

antidepressant medication. [6] Recently, the antidepressant medication which used to

treat depressive disorders has grown and increased demand for these drugs for curbing

depression  globally  and  the  number  of  antidepressant  medication  has  grown

dramatically. Therefore it was classified to facilitate deal with them on the basis of

their chemical structures and their mechanisms of action to four main classes. The

most frequent and widely used drugs for treating endogenous depression are tricyclic

and  tetracyclic  antidepressants.  [7].  In  this  review we will  focus  on  tricyclic  and

tetracyclic antidepressants which derived from anthracene.  Anthracene is planar by

virtue of the necessity of maintaining aromaticity, but considering the structure of all

tri-cyclic  and  tetra-cyclic  antidepressants  which  derived  from  anthracene  such  as

benzoctamine,  maprotiline,  melitracen,  fluotracen,  and  oxaprotilinefind  they  take

conformation Butterfly is often (Figure:1). This contraction in the central ring in the

classical  tricyclic  agents  to  a  dihydroanthracene  is  often  compatible  with

antidepressant activity for reasons that are not yet understood at the molecular level.

[8-10]
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(Figure: 1)

Maprotiline and benzoctamine, drugs derived from anthracene, 

present anxiolytic and antidepressants activity. [11]

Maprotiline[9,10-dihydro-9-(3-methylaminopropyl)-9,10-ethanoanthracene],  the  first

tetracyclic  antidepressant  was  synthesized  and  developed  in  Ciba-Geigy  research

group in Switzerland by Wilhelm and Schmidt in 1967. [12] 

The clinical  studies  conducted  by Kuhn found it  to  be  a  clinically  useful  for  the

treatment  of  depressant,  and launched in 1975 for  the  treatment  of  depression by

Novartis. [13]

Maprotiline is an atypical antidepressant compound and pharmacologically clinically

can be used to treatment of various forms of depression which accompanied by a

feeling of fear and irritability and possesses moderate tranquilizing and cholinergic

activity.  It improves mood significantly and relieves  of fear by disabling neuronal

reuptake of monoamines in the central  nervous system. Ludiomil is a synonym of

maprotiline.  [14]The  key  step  to  synthesized  of  maprotiline[9,10-dihydro-9-(3-

methylaminopropyl)-9,10-ethanoanthracene] was Diels–Alder addition of ethylene to
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[9,10-dihydroanthracene-9-propionic acid]under  high pressure leads  to the addition

across the 9,10 positions and the formation of the central 2,2,2-bicyclooctane moiety

(Scheme: 1). [15]
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(Scheme: 1)

In another process, maprotiline is synthesized by a 4+2 cycloaddition reaction of [9-

(3-methylaminopropyl)-9,10-dihydroanthracene]with ethylene (Scheme: 2). [16]

(Scheme: 2)

Shorten the side chain in maprotiline produces the benzoctamine [9,10-dihydro-9-(N-

methylmethanamine)-9,10-ethanoanthracene].  Benzoctamine  was  synthesized  and

developed into a clinically useful drug for the treatment of anxiety, a sedative and

muscle  relaxant  by Ciba-Geigy research  group in Switzerland through a  series  of

successive  reactions.  The  key  step  was  [4+2]  cycloaddition  of  ethylene  and

anthracene-9-carboxylic acid. [16]

In  another  method  for  synthesized  of  benzoctamineused  [4+2]  cycloaddition  of

anthracene with acrolein at 170oC, across the 9, 10 positions to give the central 2, 2,

2-bicyclooctyl  moiety.   Tacitin  is  a  synonym  of  benzoctamine  has  anxiolytic

properties (Scheme: 3). [8, 17]
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(Scheme: 3)

The  evidence  points  to  it  being  as  effective  as  other  clinical  anxiety  drugs  but

benzoctamine is different from most sedative drugs because in most clinical trials and

pharmacological and biochemical studies does not produce respiratory depression but

stimulates the respiratory system. [18]

There  are  some side  effects  from the  use  of  maprotiline  and benzoctamine  as  an

antidepressant and anxiety such as drowsiness, sweating, headache, arrhythmia and

memory  impairment,  Therefore,  the  research  is  still  ongoing  for  the  synthesis  of

antidepressants  and  anxiety  more  efficient  without  the  side  effects.  One  of  these

research was the anthracene system in maprotiline or benzoctamine can be linked with

another  groups to  achieve  better  activity  and minimizing  of  side effects  for  these

drugs. [19, 20]

CONCLUSIONS:

Dihydroanthracene are important compounds in synthetic organic chemistry, due to

ituse  as  intermediate  for  synthesis  of  biologically  active  compounds  such  as

antidepressants and antianxiety agents which are prepared by cycloaddition reactions

between anthraceneand / or its derivatives with suitable dienophile.

REFERENCES:

ISSN: 2347-9027    www.jmcdd.com Page 1



Journal of Medicinal Chemistry and Drug Discovery
ISSN: 2347-9027

Special Issue
Analytical Chemistry Teachers And Researchers

Association
National Convention/Seminar

18 January 2015

1. Bahareh,  S.,Esmaeil,  B.,Mahsa,  H. J.,Hanie,  A. R. Antidepressant  Effects  of  Aloe

Vera  Hydroalcoholic  Extract  on  Mice  Model.Journal  of  Paramedical  Sciences

Summer. 2, 2008-4978, 2011.

2. Mathew, G.,  Lincy,  J.,  Abishika,  S.  Antidepressant  and Skeletal  Muscle  Relaxant

Effects  of  the  Aqueous  Extract  of  the  ProsopisCineraria.Brazilian  Journal  of

Pharmaceutical Sciences. 48, 577-581, 2012.

3. Chapman, D.P., Perry, G. S., Strine, T.W. The Vital Link BetweenChronic Disease

and  Depressive  Disorders.  Preventing  Chronic  Disease.Public  Health  Research,

Practice and Policy. 2, 1-10, 2005.

4. Steven, T. Yen, J. Z.Depressive Symptoms and Endogenous Physical Activity:  An

Ordered Probability Approach.Jun Zhang and Steven. 1-42, 2013.

5. Kessler, R.C., Ustun, T.B.The World Mental Health Surveys: Global Perspectives on

the Epidemiology of Mental Disorders. New York, Cambridge University Press, 2008.

6. Joseph,  A.  L.  History  of  the  Use  of  Antidepressants  in  Primary  Care.Physicians

Postgraduate Press. INC.6-10, 2003.

7. Richard,  C.,  Shelton,  M.  D.  Classification  of  Antidepressants  and  Their  Clinical

Implications.Physicians Postgraduate Press. INC.27-32, 2003.

8. Daniel, L., Lester, A. Mi. The Organic Chemistry of Drug Synthesis. John Wiley and

Sons, New York. 2, 219-221, 1980.

9. Daniel, L., Lester, A. M. The Organic Chemistry of Drug Synthesis. John Wiley and

Sons, New York.3, 72-74, 1984.

10. Daniel, L., Lester, A. M. The Organic Chemistry of Drug Synthesis. John Wiley and

Sons, New York.4, 63, 1990.

11. Jerzy, K., Miroslaw, P. Synthesis of New N-Substituted Cyclic Imides with Potential

Anxiolytic  Activity.  XVIII.  Derivatives  of  1-Bromo-Dibenzo[e.  h]  Bicyclo[2.2.2]

Octane-2, 3-Dicarboximide. ActaPoloniaePharmaceutica. 58, 257-262, 2001.

12. Wilhelm,  M.,  Schmidt,  P.  Synthesis  and  properties  of  1-aminoalkyl

dibenzo(b,e)bicyclo(2,2,2) octadienes. HelvChimActa. 52, 1385-1395, 1969.

13. Chaitra,  T.  R., Narayana,  S.,  Kral,  J.  B.,  Glen,  B.,Vikram, K. Y. Antidepressants:

From MAOIs to SSRIs and More. Indian Journal of Psychiatry. 53, 180-182, 2011.

ISSN: 2347-9027    www.jmcdd.com Page 1



Journal of Medicinal Chemistry and Drug Discovery
ISSN: 2347-9027

Special Issue
Analytical Chemistry Teachers And Researchers

Association
National Convention/Seminar

18 January 2015

14. Vardanyan.R. S., Hruby, V. J. Synthesis of Essential Drugs.Elsevier, 110, 2006.

15. Daniel, L. Strategies for Organic Drug Synthesis and Design, Second Edition.John

Wiley and Sons. 109-112, 2009.

16. Helmut, B., Jose, L. D., Jorg, H., Antonio, P., Antoni, T.,Jose, M. V. Antidepressants,

Antipsychotics, Anxiolytics.Wiley-VchVerlagGmbH, Co. 1, 189-190, 2007.

17. Ogunremi, O. O., Liisi, A., Vlasta, B., Hunter, W. M., Maclean, A. W., Oswald, I.,

Percy-Robb, I. W. Two Anti-Anxiety Drugs: A Psychoneuroendocrine Study.British

Medical Journal. 202-205, 1973.

18. Utting,H. J., Pleuvry, B. J. Benzoctamine, A Study of The Respiratory Effects of Oral

Doses in Human Volunteers and Interactions With Morphine in Mice.British Journal

of Anaesthesia. 47, 987-92, 1975.

19. Jerzy, K., Mariola, K., Miroslaw, P. Synthesis of New N-Substituted Cyclic Imides

with  Expected  Anxiolytic  Activity.  XXI.  Derivatives  of  1,4-b-Dibenzo  [e.  h]

Bicyclo[2.2.2]  Octane-2,  3-Dicarboximide.  ActaPoloniaePharmaceutica.  59,  37-43,

2002. 

20. Jerzy, K., Mariola, K., Miroslaw, P. Synthesis of New N-Substituted Cyclic Imides

with  Potential  Anxiolytic  Activity.  XXV.  Derivatives  of  Halogenodibenzo[e.  h]

Bicyclo[2.2.2]  Octane-2,  3-Dicarboximide.  ActaPoloniaePharmaceutica.  60,  183-

189, 2003.

ISSN: 2347-9027    www.jmcdd.com Page 1


