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ABSTRACT

We have observed that the lithium napthalenide reduction of solution of Cul.PPh3 complex produced a highly
reactive zero valent copper complex. The choice of phosphine based ligand was found to be crucial for the
formation of subsequent reactivity of the organocopper species. The aromatic copper reagents derived from aromatic
halides reacts with epoxides to form carbon carbon bond which are synthetically useful.
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I. INTRODUCTION

Aromatic copper reagents obtained from copper (I)
iodide triphenylphoshphine complexes are very reactive
in epoxide ring opening reactions™. Molecules
containing both an epoxide and a halide which can
undergo an intramolecular cyclization'*™. Epoxy
aromatic copper species using triphenyl phosphine
copper are able to undergo intramolecular cyclization
via an epoxide ring opening process™*. The
regioselectivity of intramolecular epoxide ring opening
reactions usually follows Baldwin’s rule'®. The activity
of the reagent at low temperature is significant. The
copper species prepared at 0% is superior to that
prepared at room temperature®®®,

II. RESULT AND DISCUSSION
The reactivity of the copper reagent was determined by

measuring its ability to coupling with aromatic halides
and epoxides. This copper species was found to be more

reactive than ordinary copper bronze used in the
traditional Ullmann reaction. The copper in this
experiment were activated by Rieke method®?. It
should be observed that homocoupling of aromatic
halides completely eliminated when Cul.PPh; complex
was used. These reactive forms of copper (0) i.e. Rieke
copper reagents have been developed by reducing
copper (1) salts. The reduction of copper (1) iodide with
lithium and naphthalene in THF solvent gives a highly
reactive forms of copper (0). The yield of aryl copper
obtained from bromobenzene is lower than that obtained
from iodobenzene. Intramolecular reactions of aryl
copper derivatives derived from 2-chloroaryl substituted
epoxides proceeds to give both five and six membered
rings by exo and endo ring opening reactions. The
progress of reaction studied by thin layer
chromatography. The products obtained were purified
by coloumn chromatography and analyzed by I.R. and
'H NMR spectroscopy.
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Scheme 1. Fomation of Lithium napthalenide.
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Scheme 2. Formation of triphenyl phosphine based copper (0).
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Scheme 3. Formation of coupled product (carbon —carbon bond) with epoxide.

Table 1. synthesis of coupled product from organocopper reagent with epoxide
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III. EXPERIMENTAL

Procedure for preparation of lithium napthalenide:
In a 50 ml two necked round bottom flask charged
naphthalene (10 mmol) and lithium metal (10 mmol) to
which added 10 ml dry THF and continued magnetic
stirring for 4 hrs under atmosphere of nitrogen at room
temperature, the green coloured homogeneous solution
has been formed which is stable under anhydrous
conditions for several days.

Procedure for preparation functionalized copper
reagent:

In a 50 ml two necked round bottom flask charged
solution of Cul.PPh; complex (10 mmol) to which added
lithium napthalenide solution (10 mmol) by syringe
under magnetic stirring and continued stirring for about
30 min. at 0% temperature in the atmosphere of nitrogen
gas. The very reactive form of reduced copper is formed
from copper (1) to copper (0).

Procedure for preparation of coupled product form
aromatic copper reagents with epoxide:

In a 50 ml two necked round bottom flask charged
epoxide (10 mmol) to which added halobenzene
(aromatic halide) (10 mmol), added 10 ml dry THF
under stirring and added solution of functionalized
copper reagent by syringe under nitrogen atmosphere ,
after completion of reaction , product isolated by
extraction with ethyl acetate (03x10 ml) , organic layers
dried over sodium sulphate.

IV. CONCLUSION

We have used copper (1) iodide triphenyl phosphine as a
efficient reagent for the replacement of halide from
aromatic compounds and its addition to epoxide to form
carbon —carbon bond and found that it has tremendous
applications in synthesis.
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