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Abstract:
In this review study ., methods of compounds synthesis , reactions , properties , stability , reactivity, using as
catalysis in various reactions in most of organic reactions , edition and elimination reaction , reduction and
oxidation compounds , products of reactions .
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Introduction:
Phenols ,Reactions of Phenols
Compounds in which a hydroxyl group is bonded to an aromatic ring are called phenols. The chemical behavior of
phenols is different in some respects from that of the alcohols, so it is sensible to treat them as a similar but
characteristically distinct group. A corresponding difference in reactivity was observed in comparing aryl halides,
such as bromobenzene, with alkyl halides, such as butyl bromide and tert-butyl chloride. Thus, nucleophilic
substitution and elimination reactions were common for alkyl halides, but rare with aryl halides. This distinction
carries over when comparing alcohols and phenols, so for all practical purposes substitution and/or elimination of
the phenolic hydroxyl group does not occur.
1. Acidity of Phenols
On the other hand, substitution of the hydroxyl hydrogen atom is even more facile with phenols, which are roughly
a million times more acidic than equivalent alcohols. This phenolic acidity is further enhanced by electronwithdrawing substituents ortho and para to the hydroxyl group, as displayed in the following diagram. The alcohol
cyclohexanol is shown for reference at the top left. It is noteworthy that the influence of a nitro substituent is over
ten times stronger in the para-location than it is meta, despite the fact that the latter position is closer to the
hydroxyl group. Furthermore additional nitro groups have an additive influence if they are positioned in ortho or
para locations. The trinitro compound shown at the lower right is a very strong acid called picric acid.

Why is phenol a much stronger acid than cyclohexanol? To answer this question we must evaluate the manner in
which an oxygen substituent interacts with the benzene ring. As noted in our earlier treatment of electrophilic
aromatic substitution reactions, an oxygen substituent enhances the reactivity of the ring and favors electrophile
attack at ortho and para sites. It was proposed that resonance delocalization of an oxygen non-bonded electron pair
into the pi-electron system of the aromatic ring was responsible for this substituent effect. Formulas illustrating
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this electron delocalization will be displayed when the "Resonance Structures" button beneath the previous
diagram is clicked. A similar set of resonance structures for the phenolate anion conjugate base appears below the
phenol structures.

The resonance stabilization in these two cases is very different. An important principle of resonance is that charge
separation diminishes the importance of canonical contributors to the resonance hybrid and reduces the overall
stabilization. The contributing structures to the phenol hybrid all suffer charge separation, resulting in very modest
stabilization of this compound. On the other hand, the phenolate anion is already charged, and the canonical
contributors act to disperse the charge, resulting in a substantial stabilization of this species. The conjugate bases
of simple alcohols are not stabilized by charge delocalization, so the acidity of these compounds is similar to that of
water. An energy diagram showing the effect of resonance on cyclohexanol and phenol acidities is shown on the
right. Since the resonance stabilization of the phenolate conjugate base is much greater than the stabilization of
phenol itself, the acidity of phenol relative to cyclohexanol is increased. Supporting evidence that the phenolate
negative charge is delocalized on the ortho and para carbons of the benzene ring comes from the influence of
electron-withdrawing substituents at those sites. The additional resonance stabilization provided by ortho and para
nitro substituents will be displayed by clicking the "Resonance Structures" button a second time. You may cycle
through these illustrations by repeated clicking of the button.
2. Substitution of the Hydroxyl Hydrogen
As with the alcohols, the phenolic hydroxyl hydrogen is rather easily replaced by other substituents. For example,
phenol reacts easily with acetic anhydride to give phenyl acetate. Likewise, the phenolate anion is an effective
nucleophile in SN2 reactions, as in the second example below.
C6H5–OH + (CH3CO)2O
C6H5–O

(–)

(+)

Na

+ CH3CH2CH3–Br

C6H5–O–COCH3 + CH3CO2H
C6 H5–O–CH2CH2CH3 + NaBr

3. Electrophilic Substitution of the Phenol Aromatic Ring
The facility with which the aromatic ring of phenols and phenol ethers undergoes electrophilic substitution has
been noted. Two examples are shown in the following diagram. The first shows the Friedel-Crafts synthesis of the
food preservative BHT from para-cresol. The second reaction is interesting in that it further demonstrates the
delocalization of charge that occurs in the phenolate anion. Carbon dioxide is a weak electrophile and normally
does not react with aromatic compounds; however, the negative charge concentration on the phenolate ring
enables the carboxylation reaction shown in the second step. The sodium salt of salicylic acid is the major product,
and the preference for ortho substitution may reflect the influence of the sodium cation. This is called the KolbeSchmidt reaction, and it has served in the preparation of aspirin, as the last step illustrates.
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