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Planning a journey to unknown,

DESTINATION
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"I am not lost, | am just wondering"



Today's Total Synthesis
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The Ideal Synthesis




Environmentally acceptable Safe

avoidance of problematic waste (the greenest route) avoidance of risking procedures (the safest route)
avoidance of toxic intermediates (the healthiest route)

Economically acceptable Robust

cost of materials (the cheapest route) easily scale-up, reproduibility
novelty (the patent route)

Ideal Synthesis Highly efficient

Simple, high yield, a few steps

B .. sequence of only construction reactions involving no intermediary refunctionalizations, and

leading directly to the target, not only its skeleton but also its correctly placed functionality

Hendrickson, J. B. J. Am. Chem. Soc. 1975, 97,5784



The exercise of Organic Synthesis requires

|. Knowledge of Reactivity (Structure-Mechanism)

2. Design ability (Retrosynthetic Analysis)

The ultimate goal of Organic Synthesis is to assemble an organic compound (target)
from readily available starting materials and reagents in the most efficient way.

This process usually begins with the design of a synthetic plan (Strategy)



Strategy W

Strategy refers to the general plan to synthesize the TGT
Retrosynthetic arrows should provide a clear idea of the strategy

Tactic B

Tactical issues deal with the actual execution of the plan
Tactic is closely associated with structure and reactivity
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Is there any standard strategy to analyze any target ?

Is there any preferential manner to proceed ?

Not exactly,
Freedom, imagination, and risk are common words in synthesis

Organic Synthesis is a heuristic and somehow artistic activity
in which concepts as beauty or elegance often appears




The Strategy of Organic Synthesis

Retrosynthetic Analysisvork backwards

desired

— new target (simpler)
compound target
How can | make l
the target from? repeat
repeat

available compound



Chapter 2.2 The \-;ar of Synthesis

B How good are the synthetic routes suggested by
different retrosynthetic analyses of a TGT ?

— Number of steps as low as possible (Step Economy)
— Number of non-necessary redox steps as low as possible (Redox Economy)
— Flexibility, easy scale-up, availability of starting materials, ...
— Avoidance of toxic intermediates, side products, and waste

— Convergent syntheses are used to be better than lineal syntheses
Lineal Synthesis A—~ B ——~ C —— D — E — F — TGT

Convergent Synthesis A — B — C ~ TGT

D —— E — F — G



RetrosynthesisAn analytical operation which breaks
bonds of complex molecules to the possible starting mate

DisconnectionAn imaginary bondlevagecorresponding
to the reverse of real reaction. This is indicated by wavy i

Synthon ldealized fragments resulting from a
disconnection usually an ions

Synthetic equivalent/ReagenA Chemical compount
used as equivalent of @ynthonr

arget MoleculeMolecule to be synthesized



Retron each reaction generate a characteristic structural feature in the Product .

For instancedEnone present in product is the result afdolcondensation reaction.
This substructureghone) is calledetron

Functional Group Interconversion (Fdle operation of writing one
functional group for another so that disconnection become possit

(FGI)
>



Symbols of Retrosynthetic Analysis

» A disconnection is represented by a wavy (}) line
through the bond being disconnected,.

» A retrosynthetic arrow (=) represents going from the
target molecule “backwards” to simpler molecules
(retrons).

» A synthetic arrow (—) represents going in the forward

direction.
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Based on the relationships between FG

Main ideas:
|. Any TGT is formed by a carbon backbone & FG (heteroatom)

2. The FG (heteroatom) polarizes the carbon backbone

3. Mainly applied to heterolytic mechanisms: nucleophile/el hil
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It might be useful to consider the carbon framework of any molecule as an ionic aggregate,
whose origin relies on the presence of functional groups.
The symbol designations, + and —, simply denote potential electrophilic or nucleophilic site reactivity







