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jents react together.in the liquid.
e absence of a solvent.

state synthesis — two macroscopic
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-dimethoxybenzaldehyde 2-(3,4-dimethoxybenzylidene)indan-1-one
CyH,,0, = 166.18 C,gH,c0; = 280.32
m.p. 42-45°C m.p. 183 -185°C



v, see: Ciganek, E. Organic Reactions, 1997,' 51,

v see: Tanaka, K.; Toda, F. “Solvent-Free Organic
hem. Rev. 2000, 100, 1025-1074.



1ael Additions and Aldol Additions
ation Reactions

, [4+2], and [6+2] Cycloaddition
ctions
| Condensation Reaction

2: Tanaka, K.; Toda, F. “Solvent-Free Organic Synthesis”
, 100, 1025-1074.
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ed equipment needed for some
es.

ench and organic extraction are
IS reduces green benefits.



_ﬁ -organic
solvents

upercritical COz
S
hase Chemistry



Liquid CO, as a green extraction solvent

Traditional Method

Orange Peel Steam distill_
and/or

Organic solvent

Green Method
CO,(liquid)
Orange Peel e
No organic solvent
Chemical Concepts: Green Lessons: R

Solid/liquid extraction Use of safer solvents
Natural products (terpenes) Prevention of waste
Spectroscopy Green materials processing
Phase transitions

N J

McKenzie, L. C.; Thompson, J. E.; Sullivan, R.; Hutchison, J. E. "Green
chemical processing in the teaching laboratory: A convenient liquid CO2 extraction of natural products,"
Green Chem. 2004, 355-358.
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Pressure, p

Supercritical
region

1%

Solid Critical point
N B 7. -31.1°C
Triple point p. = 73.8 bar
:

Temperature, T
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small changes in temperature
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ee: Oakes, R. S.; Clifford, A. A.; Rayner, C. M. “The Use of
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941.
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Properties of Perfluorinated
Organic Compounds

or other fluorinated compounds.
y in scCOa2.

) water and most common organic
, at room temperature.

10genous solutions at elevated
ures with many of these solvents.

Inert.
or bad?



very and recycling of fluorous
] fluorous reagents.. -

5 biphasic organic synthesis.



ple of Fluorous
2} aIyS|s

Homogenous
Phase

Products

Catalysts

Substrates Products

Substrates

PHASE SEPARATION

Catalyst

Catalyst




ry of expensive catalysts.
ary to other biphase chemistries.
3paration.

ovel catalysts and reagents.

e to the solid phase in combinatorial



lvents and reagents are very

2 is usually considered the
Utoff point for efficient fluorous

lires use of a second solvent for



IC eactlons In



anic Reactlons N
ous Media
e world’s

OCCUr In
media.




Reaction in Water - new for Spring 2 09

olefin ™\
insertion \
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beta-hydride -
elimination
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