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Phenolic derivatives bearing isoprenoid substituents are frequently found
in a wide range of natural materials!l.

We have already discussed the possibility of introducing isoprenic units
directly into indole? and phenol substrates? under very mild conditions.

We now report new interesting results obtained from the isoprenisation of
phenols under biogenetic like conditions: the synthesis were carried out at room
temperature in buffered protic solvents“.

Isopentenylbromida was used as the reagent, as the derivatives have
a good leaving group, similar to the pyrophosphate of the hypothetic biogenetic
alkylating agent’. The influence of the substituent present in the phenolic
system was studied in acetic buffer (see Tab. 1)%.

Table 1
Reaction of phenols with y,y-dimethylallylbromide in acetic buffer?
Relative weight % composition

Substrate Unreacted product O-alkylation C-alkylation C-dialkylation
Phenol 100 - - -
4-Hydroxy-

benzoic acid 100 - - -
2-Methylphenol 81 1 18b -
4-Mehtylphenol 85 3 12¢ -
Resorcinol 35 - 314 34°
Hydroquinone 60 8 31f 1
2-Naphthol 66 - 319 3

a - At room temperature; reaction time 24 hr; molar ratio phenol:reagent = 1:1;
for buffer composition see Tab.2.

- 3% 2-Methyl-6-y,y-dimethylallylphenol, 15% 2-methyl-4-vy,y-dimethylallylphenol

- 2-y,y-Dimethylallyl-4-methylphenol.

3-Hydroxy-4-y,y-dimethylallylphenol.

- Five unidentified products.

- 2-y,y-dimethylallyl-4-hydroxyphenol.

- 1-y,y-dimethyl-2-naphtol.
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To operate in an homogeneous
(CH3COOH 80%, HZO 20%);
higher percentages of water, but under
was insoluble.

Under these conditions phenols
and phenol itself do not react at all,
attack at the ortho and para positions
influence of the medium on the pathway
of the reaction conditions in relation

1
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we used an excess of acetic acid

it

similar results were also obtained using medium with

these conditions the isopentenylbromide

with electron-withdrawing substituents
but in the case of the o~methylphenol,

is obtained. The examination of the

of the reaction has allowed the selection
to the reactivity of the substrate.
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deed, with more acidic media {(form r monochloroacetic buffer) it
was possible to obtain significant yields, even with phenols having lower
reactivities, but in the case of the reactive phenols, which are particularly

ch are pa

interesting in biogenetic processes, it is possible to operate with milder

conditions

products (see Tab. 2 and 3).°
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Reaction of o-cresol and y,y-dimethylallylbromide in different buffers?

OH OR ca, OH OH
H R
3C S H3C // H c H3C // H3C //
+ RBr — | CH, | |
S - - g N
R R
(1) (I1) (I11) (1IV) (V)
R = —-CH2—CH=C(CH3)2
Relative weight % composition
Buffer Unreacted product I II III IV A4 Other Products
h ax
Citric™ 91 -7 - 1 8 - -
Acetic 81 1 - 3 15 - -
Monochloroacetic 33 - 4 8 35 94 3
Formic® - 1 10 40 M
a - At room temperature; reaction time 24 hr; molar ratio phenol : reagent = 1 : 1,

b - Heterogeneous medium.
+ - Traces.

Buffer composition for 0:02 moles of phenol

Citric citric acid 10 g; NaOH 2N 60 ml; EtOH 95% 60 ml;
Acetic : glacial acid 40 ml; HZO 10 ml; CH3COONa-3H20 ¢ g:
Monochloroacetic : monochloroacetic acid 36°6 g; HZO 8 ml; CH2C1COONa 4-65 g;

Formic : formic acid 99% 30 ml; Hzo 8 ml; HCOONa 2°7 g.
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Table 3

Reaction of resorcinol and phenol with y,y-dimethylallylbromide in different

buffers?.

Relative weight % composition

Phenol Bufferb Unreacted product Main product Other products
Resorcinol citric 76 20°€ 4
Resorcinol acetic 35 31° 34
Phenol acetic 100 - -

Phenol formic 62 zad 14

At room temperature; reaction time 24 hr; molar ratio phenol:reagent = 1:1.
- For composition see Tab. 2.

3-Hydroxy-4~y,vy-dimethylallylphenol.

2 a0 U o
1

- 4,y,vy-Dimethylallylphenol.

Moreover ,we have succeeded in introducing isoprenic units into the bisodium
salt of hydroxybenzoic acid, in a process studied as a possible reaction model
for ubiquinone 7 biosynthesis; with these conditions we were able to isolate, as
main products, the compounds (I, II, III)® reported in the fdlowing scheme:

o° ¢© o® o® 0®
| . R
+ RBr — —_— +RBr_ +RBr,
coc® 0= R R R
17
(1) (I1) (I11)

R = -CHZ—CH=C(CH3)2

In all the cases examined we observed only the insertion of isoprenic
units, by linkage at the tail, into the aromatic substrate; we have not succeeded
in demonstrating any significant quantities of chroman type derivatives“?®. The
formation of ether is also dramatically decreased in these protic acid media, due
to the specific solvation and the shielding-effect exercised by the proton on the
oxygen.

The reaction could be particularly important from a synthetic point of
view: an example is provided by the ready synthesis of 1-isopentenyl-2-naphtol
(see Tab. 1).
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