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ABSTRACT :

Chemistry has unraveled torrents of the world secrets and made sound achievements for the
welfare of the mankind. Indeed, millions of synthetic substances have been made and,
convenient routes for the synthetic purpose were developed and their mechanisms were
stunningly deciphered. Organic synthesis stands as the pioneering lead in creating new
chemical entities. Its astounding success in making some natural molecules of defying
molecular architecture may throw some light of its supremacy. To cite but one example, it is
through the organic synthesis that vitamin B;, can now be produced on an industrial scale; to
recall, the liver provides only 2-5 mg. The point is that vitamin Bj,, an extremely and
strikingly complicated natural molecule, is nowadays manmade.

On the other hand, the miracles of organic synthesis in entailing happiness, blessing, hope and
promise are not wholly exempt of flaws, and this is undeniably a matter of fact. That is, upon
hearing the term “organic”, a dreadful feeling sneaks in one’s body, and this stems from one’s
awareness of the toxicity and hazards of organics. Organic reactions involve the in-pot
mixture of organic compounds and, are mostly carried out in organic media to assure a
homogeneous phase. Thus, handling the organic reactants, the products and the solvents
require stringent precautions in order to ward off any bit of one’s body exposure. But, after
the experimental work-up or the industrial manufacture operation, the product obtained is
isolated not in an utterly pure form, despite an intensive purifying process; the huge amount
of solvent, probably reused, is always discarded afterwards into the ground. As a
consequence, the environment in its human, its air, its soil, and its waters forms is severely
attacked and deleteriously affected. In this fashion, the synthetic chemist and the industrial
manufacturer have been wreaking havoc in the nature whose beauty is still fading, despite the
alarm ringing. But, the bountiful nature recalls the chemists to its alternatives and makes him
mimic it so that to reduce the hazardousness of his synthetic pathways. One of the sustainable
items that nature offers to the chemists is “water” that can be a surrogate for organic media.

In this conference, it is emphasized to look over the use of water as a medium in some
synthetic reactions and techniques. Of the latter techniques are those employed in the radical
polymerization of some vinyl monomers: suspension and emulsion polymerizations. Also, the
polymerization of vinyl monomers in a water-based microemulsion (O/W) has been claimed.
Some emulsion/polymer systems are environment favorably employed in paints.

Recent research has revealed the possibility of performing the polymerization of vinyl
monomers in water-borne micromemulsions and results were even patented.

A sustaining interest has been focused within the last two decades on the use of water as a
better medium for some well-known organic reactions. Indeed, the positive outcome of this
research would promote the preference of water over the organic solvents and, hence, the
synthetic chemist will not handle a limited amount of toxic chemicals. It is herein exemplified



by the following organic reactions: Some pericylic reactions including Diels-Alder’s and
Claisen rearrangement, some aldol condensation reactions, some electrochemical syntheses,
and some reactions involving organometallic reagents will be outlined.

Concluding remarks and spin-offs will be traced in the light of the illustrated examples.
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~ E. Handal-Vega, A. P.D. Loupy, J. M. C. Garcia, US patent 6278014,
2001.

JSTRE 2007, UNIVERSITE SAAD
03/04/2007 DAHLAB DE BLIDA




? | TN 1.

——

=Xcellentmediasdfor organic, synthesis
rJJG N IOXIC
Sammable (Low flash points, F o)
2] oduct contamination

@StS assoclated with solvent disposal
* Detrimental effects on the environment
: Surge of chemophobia

"il

hr

‘r

1J
2J
o |
3.
/|
b
e
_.__1

F

, toluene, chlorinated hydrocarbons
such as : , and others.

The higher the [ ] the greater the




a'"ag‘ solvents:

" ——

— "'d-'

sters: metnyi acetate ethyl Acetate

(RN AVANISH] Iavorlng andother
.plications)

= thers DEE, THF, Dioxane

3 Ketones: Acetone, MIBK, MEK

4. Alcohols: MeOH, EtOH, /-PrOH

JSTRE 2007, UNIVERSITE SAAD
03/04/2007 DAHLAB DE BLIDA




‘!.h.
TOWANRBE ENVIRONMENTALIEY®

BEN AND == SYSTEMS

. e—

5 S 'bercritical fitids (SCE), (supercritical
( 0,)

olventless systems (neat: liguid
= _reactants solid-state reactions)

. lonic liguids
. Ultrasound/Microwave systems
» and -related systems

JSTRE 2007, UNIVERSITE SAAD
03/04/2007 DAHLAB DE BLIDA




- WateriA Naturalfand.:

5 ﬂglcal I\/Iedlum

153 rF?e - A -pased natural emulsion,
/W Hemoeglobin (an organometallic
= ¢ ubstance) divinely dispersed in

2 “Natural Rubber: A -based natural
~  emulsion,O/W; Poly(c/s-isoprene) elegantly
and homogeneously dispersed Iin , In the

Hevea Bras/iensis trunk. Latex.

JSTRE 2007, UNIVERSITE SAAD
03/04/2007 DAHLAB DE BLIDA




. 5} Photesynthesis:
ACIOP: y + solar energy —=C,(H,0),
C(1H,0), : Oellulse Starch

(FNeTas a'reactant and a rea_ctlon
?ﬂium)

housands of biological ( )
reactions in a hepatic living cell, In

5. Drugs are mostly . Nevertheless,
their therapeutic effects occur in an
environment.




Wigln)s en’dﬁavor has Been to.mimic the
IELINE'S lead. ~ -2 —

—

lure ~in-her-designs, Is the supreme
ano’ thriving to mimic her eff/(:/enc "y and
ce Is a most rewarding endeavor ",

| 0 wrz befiet, i# is nof nature bu# God,

e
"_.l -,__-._-—ll- -
e THE
g o
a—

==

Nicolaou K.C. et al.,The Art and Science of Total Synthesis at the Dawn
of the Twenty-First Century, Angew. Chem. Int. Ed., 2000, 39, 44.
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R. Breslow et al., J. Am. Chem. Soc., 1980, 102, 7816.
K. B. Sharpless et al., J. Am. Chem. Soc., 2002, 124, 11971.
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1. A. Kamimura et al., J. Org. Chem., 1990, 55, 2437.
2. F.M. daSilva et al., J Braz. Chem.Soc., 2001, 12, 135.
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, 40 °C, 48 h 89%

S. Koebayashi et al., J. Am. Chem. Soc., 2002, 124, 11971, /bid., 5640.
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S. Kebayashi et al., Pure Appl. Chem., 2000, 172, 1373.
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J. M. Rusling, Pure Appl. Chem., 2001, 73, 1895.
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