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Introduction

It has been well established that naphthalene can be reduced. by alkali
metals in ether solvent (le. Tetrahydrofuran) to the .anion radical (A.R.)
or dianton:(D,A:) state:(1-13),  The use of the (D.A.) as an anionle ini~
tlator for styrene has -been briefly reported by Pillot .(12), however,. a de-~
tailed analytical study of the naphthalene group, which. would establish
whether .the mechanism involved electron transfer or addition was not pro-
vided.

Previous literature has not reported the existence of the dianion K
of naphthalene, with the exception of the use of a-eryptate.compound (14),

The -purpose of this paper is to report the metallation of naphghalene
by potaisium in . the range of the concentration varying from 4,5,10 to

1.1:1077 mol &7 We have also studied the metallation of the B-substi-
tuted nﬂphthalene. 1B-Ethylnaphthalene (BEN) in the ‘range of concentration
1.5,10 © to 1.6,10 7 mol & Finally we will show that the last anionic

species 1s an efféctive initiator for ethylene oxide (EO) in THF at room
temperature,

Results and Discussion

Whén one metalates naphthalene with potassium (K/Napht 4), depending
on time ‘and ¢oncentration, one can obtain R=2 (R: :ratio of ‘the number of =
carbanions; per naphthalene (Table I)

Sincethe UV-spectrum of the AR and DA are different, -one can follow
the kinetlecs of the metallation, The spectra are.shown in Fig. 1, UVl .is
the metallation of naphthalene by the Na and is identical to the AR spectrum,
(1,8-11;15) = UV2 i¢ for K-.after six hours, UV3 after thirty~three hours
(id as 100 hrs,) with X max = 440-442 nm  and a shoulder at = 600~ 650
nm . At this moment, 1f one adds some neutral naphthalene to the solution,
the UV spectrum (UV4) is identical to the (AR), Badéd on the hydrolysis

properties, the solution after 100 hrs, of metallation is quenched in water
and subjected to NMR analyais yields 100% of dihydronaphthalene,  This
method (titratiom, UV, hydrolysis) has been used by Smid (2), Pillot (12),
Heieh (6), and Richards (3) +for studying the dianion of naphthalene 1ithduni;
The following reactions arepostulated (%q o 3). ‘
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Our results are consistent with the above reactions, hence we propose
that-the species consists of two carbanions per naphthalene and UV3 is the
hitherto unknown dianion potagsium of naphthalene.

The B~ethylnaphthalene (BEN) reacts similarly as the naphthalene
(Table II), but it has been shown (16) that the dlanion isomerized by the
following mechanism (eqs, 4-7), which 1s supported by titration, UV spectra
(Fig, 2), and NMR hydrolysis results.
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In Fig. 2, one .can.see:the formation.of+-AR (UVS: after 10 minutes‘of
netallation); uvé, after 10 hrs,, shows A max at: 438 nme and a’shoulder
ath =600-650 nm (dianion), But after 49 hrs. (UV7), the shoulder dis-
appears and no longer transfers the second electron, 1f peutral naphthalene
1s added, The UV8:i1s with- X max = 432 mm . is obtained after’hydrolysis
of the isomerized dianion (eqs.: 4-7) and re-metallated,

As the isomerized. dianion. shows always one-anlon.in the cycle.and
the other on the side chain, for clarification we represent by structure
I and we use T as anionic initiator for EO with the following mechanism:

(eqs. 8-9). e3/
, ‘ CH)~CH;~0 (IU (8)

'H CH

“CH ’CH - o, -ci, -0

T+ Eo N S (}HZ—CH2~O
CH -CH =0~ ; (9)

The mass molecular wéight can'bé prediéted by the following equation:
(EO)x 44 10y
M = _—(C) s

where (EO) and (C) 'is the concentiation of EO, and EN respectively.
Table III shows therthree results of polymerization where-the conversion
is quantitative and good correlation between experimental and theorical
value of M , The GPC of these spamples are shown in Fig, 3 where MW/Mn is
less than 1.1,
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Conclusion:

igh compared. to

equivalent lithium. The model compound EN reacts similarly, but the final

dianion isometrized t6 another (I), which is still able
polymerized ethylenecoxide = the mechanism is shown to be 1ivi

to quantitatively
ng and pro-

duces two poly-ether chains per naphthalene unit with very low polydisper—
sity,

Experimental

All manipulations were done under high vacuum. ' The scolvents as well

as reactants (naphthalene,BEN) are well purified before using. UV and
Visible Spectra were gstudiedon a Varian Tectron Spectrophotometer, model

535, using a quartz cell with a ®.1 mm path and equipped with an inlet
tube,
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We:have ‘shown the existence of the potassium dianion of the naphthalene
hitherto unknown. Furthermore its stability is very h
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Table IIT
[EN] rEO] Conversion (Theory) (Experiment)
Experi- [EO] -1 -1 [:mﬂ o
ment No. Mol 1 Mol 1 Ji:
¥ 4 2640 2700
1 1ot 16;32.10 61 100
4 000 5200
2 107t 8,16.1074| 122 93 5
107 0 7500
3 107t 5,44,107%] 183 95 770
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