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Organic synthesis plays the central role in thecgss of drug design and development.
Retrosynthetic analysis represents a very powetfdl for designing convergent and
economical synthetic routes of targeted drugshis paper, we report some synthetic protocols
for a potent anti-obesity agent ‘Sibutramine’ im@vel way basing on retrosynthetic analysis.
The proposed synthesis schemes being a theoretiqaloration, the actual laboratory

2014 implementation requires the cross examination @basiderable number of factors such as
Keywords: reactions, reagents and order of events. Genertley,route which is cost-effective, safe,
Appetite suppressant employ readily ava}i!ablg starting_ materials anddpice maximum yield in a short reaction time
Obesity under robust condition is most viable.

Retrosynthetic analysis
Serotonin re-uptake inhibition
Sibutramine

1. Introduction o _ _
medication or weight loss drugs are all pharmadold@ggents

Organic synthesis occupies a central role in anwgdrthat reduce or control weight. These drugs altee af the
development endeavor. The development of new siiothdundamental processes of the human body, weighilatgn, by
methodology for the convergent and efficient sysihef drugs/ altering  either appetite, or absorption of calddés
pharmaceuticals so as to make them suitable foaplestic use ‘Sibutramine’ (Fig-I) is an orally administered agjte

is very fundamental to organic synthesis and mesaonsible for
yielding material benefits to mankind. A systematjgproach in
designing synthetic routes for a molecule of antergst is
promulgated as a result of Prof. E.J. Corey's dgwelents of
retrosynthetic  analysis/synthon  disconnection  aggho
“Retrosynthetic analysis is a problem solving teghae for
transforming the structure of synthetic target roole (TM) to a
sequence of progressively simpler structures bgodisection of
bonds and functional group interchange along thlevgay which
ultimately leads to simple or commercially avaikldtarting
materials for a chemical synthegis'3]. Retrosynthetic analysis
of a target molecule usually results in more thae possible

suppression drug approved by FDA for the longtesa in the
management of obesity. The drug works to supprepstie via
serotonin (and nor epinephrine) re-uptake inhihitiothe central
nervous system and in the peripheral nervous systém
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Figure: |

synthetic routes. In actual practice, generally thate is selected A few synthetic approach to Sibutramine althougipesps in
which is short, efficient, safe, reproducible, sté, ecological literature, some alternative synthetic routs aiterstjuired for its
and economically viable, while assessing altereasiynthetic commercial success. Keeping an overview on the ighd
routes to a molecule. works both in journal§-10] and patent literaturgkl-12], we
o o _ _ focus our research findings through propositionaohumber of
Obesity is an epidemic in today's society. Socie#s become gsynthesis schemes for a potent anti obesity dritgut@mine’
obesogenic due to lifestyle and behavior of the maoimity. The pased on retrosynthetic analysis/ synthon discdiorec

arteriosclerosis, cancers and several metabolardiiss and an jiterature unprecedented.

increased risk of physical and cognitive disalafitiAnti-obesity
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The choice of this molecule for synthesis planrigigbvious as
Sibutramine is the most commonly prescribed medinats anti-
obesity and very little research has proceeded timgynthesis

of Sbutramine.

2. Materials and methods

The structure and information about Sibutraminelrag candid
has been collected from different bogks16]. The proposed
synthesis planning are then exploited in a novey fvam the
result of the retrosynthetic analysis of the drirgaure using the
basic principle outlined in the pioneering works Rfof. E.J.

Corey. The symbols and abbreviations are synonyntotutbat
represented in booKs’-19]. The analysis—synthesis schemes
being theoretical propositions; obviously the sgsés have not
been executed in the laboratory. Most of the sysithechemes
have been derived from their actual synthesis amdofrom
different literatures. The actual laboratory examutrequires the
cross examination of a considerable number of facsoich as

reagents, reactions, order of events, economicability,
environmental benign, saftyness, short time andlab=
synthesis.

3. Result and discussion

Retrosynthetic Analysis-1
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Scheme-1

Blanc reaction of chlorobenzene (8) with formaldéyproduces Grignard reaction of (4) with isobutyl magnesiunoride (3)

1-chloro (4-chloromethyl) benzene (7) Treatment(@f with
KCN generates 4-chlorophenyl acetonitrile (6)ycloalkylation

forms magnesium complex2) as an intermediate. Acid
hydrolysis of the intermediate affords ketone (Reductive

of nitrile with 1, 3-dibromopropane (5) in preserafeexcess of amination of ketone (1) with dimethyl formamide (okart

NaH forms [-(4-chlorophenyl) cyclobutyl carbonitrile(4).

reaction) gives Sibutramine (TM). (Scheme-1)
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Retrosunthetic Analysis-2
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Scheme-2

Internal bis-alkylation of 4-chlorophenylacetord#r(6) with1, 3 which upon reduction with LAH affords the primarynime

-dibromopropane (5)

forms the cyclobutane derivative(9).Bis-N-methylation of the amine (9) with formeltyde and

(4).Reaction of the nitrile group with Grignard’'eagent (3) formic acid (Clark-Eshweiler reaction) forms Sitartiine (TM).
prepared from isobutyl bromide forms the imine intediate (2), Scheme-2

Retrosunthetic Analysis-3
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Synthesis-3 (Asymmetric Synthesis)
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Scheme-3

Internal bis-alkylation of 4-chlorophenylacetor#r{6) with 1, 4- in presence of BFOEt followed by cleavage of the chiral
dibromopropane (5) forms the nitrile (4). Treatmefitnitrile auxiliary with acid and base forms the chiral am{Be Bis-N-
with Red-Al in toluene forms the aldehyde (13) whicondenses methylation of the amine (9) with formaldehyde dadnic acid
with (R)-(triethyl) methyl sulfonamide (R-TESA) g@s the (Clark-Eshweiler reaction) forms Sibutramine (TN§cheme-3)

sulfinyl imine (12). Diastereoselective additionisb-BuLi (11)

Retrosynthetic Analysis-4 (Assymetric Synthesis)
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Synthesis-4
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Reaction of 1-chloro-4-fluorobenzene (15) with aanirile (14)
in presence of non-nucleophilic base KHMDS /THFnisrthe

not available in adequate quantities from naturaburces can be
best provide by this approach. Through retrosyithabalysis

nitrile (4). Addition of i-butylmagnesium chloride (3) to thisand with the application of new synthetic reactiansl reagents

nitrile forms the intermediate (2).Treatment ofstimtermediate
with chiral auxillary, osathiazolidine oxide fornike sulfinyl
ketimine which upon diastereoselective reductiothvifii (Oi-
Pr), affords the chiral amine as another intermediateafment
of this chiral amine with acid and base removes theal

developed within the academic community, it is nbme to
rethink the synthesis of pharmaceutical drugs fdre t
improvement of the existing process for their comuia
success.

auxiliary and forms amine (9Bis-N-methylation of the amine acknowledgements

(9) with formaldehyde and formic acid (Clark-Eshieei
reaction) forms Sibutramine (TM). (Scheme-4)

MTBE (Methyl tert-butyl
hexamethyldisilazide)

ether), KHMDS

4. Conclusion

Retrosynthetic analysi§ynthon disconnection approach is
technique for solving problems in the planning afgamic
synthesis. This approach is expected to provide rewl
innovative synthetic strategies in a logical manfar design,
execution and development of new synthesis or ingrent in
existing process. It is a paper exercise; a fudllysis of this type
will provide many routes for synthesizing the tangmlecule. As
a consequence of this approach, we have proposgdod
number of analysis-synthesis schemes for a potetifobesity
agent ‘Sibutramine”. Scalable synthetic routes &xtremely
scare natural products, pharmaceuticals and usefulpounds
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