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By use of alkali cation complexing agents of the cryptand type, alkalimetals 
solutions can be prepared which contain different species depending on the 
nature of the solvent. In THF, in the presence of cryptand, M- and e&r, have 
been observed, and quantitative values of the molar extinction coefficients, 
the temperature coefficients (dv/dt, de/dt) and the oscillator strength (fl have 
been determined. In dioxane alone, only cesium gives a blue solution (Cs-); in 
the presence of cryptand, Na, K, Rb and Cs dissolve well, but only the M- 
absorption is observed. 

In toluene, the metals are normally insoluble and a cation complexing agent 
is required to dissolve them; in all the examined cases the addition of cryptand 
tended to give an aromatic radical anion. Blue solutions are obtained only for 
Na; in that case the solution exhibits ESR and optical behavior which indicates 
the presence of both anion radical and M-. 

Introduction 

Solutions of alkali metals in amines and ethers have been much studied [l,Z]. 
The species which can exist in these solutions can be described by the following 

equilibria (1 to 3) [2]_ 

2 Mm - M+ + M- (1 I 

M + ekv (2) 

M* + c%lv (3) 

An increase in the solvatmg power and dielectric constant of the solvent 
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Fig. 9. Spectrum at -50°C of Na‘- in toluene in 
1-l. R = 100). 

the presence of I. (2 0.51 cm. tc 1 h. LII 1.9 X low2 mol 

The concentration of total Na in toluene solution indicates the low efficiency 
of complexing agent (I) in this solvent. 

([Total Na]/[I] = 0.01, [Na-]/[Total Na] = 0.05). 

Acknowledgements 

We acknowledge support of this research by the Societe Nationale des 
Poudres et Explosifs under Contracts No. 17.72-D, 13.73-D, 11.74.D and 
11.42 A_ 

Our special thanks go to Professeur J.M. Lehn of the University of Strasbourg 
for providing samples of the cryptand compounds and for useful discussions, 
Professor J.L. Dye; of the Michigan State University for helpful exchanges of . 
information and useful discussions, and Dr S. Bywater of the National Research 
Council of Ottawa for useful discussions. 

References 

J.L. Dye. M.G. Debacker and V.A. Nicely, J. Amer. Chem. Sot.. (1970) 5226. 

J.L. Dye. M.T. Lok and F.J. T&an. Ber. Bunsen. GeseIlsch. Phys. Chem.. 75 (1971) 659. 
M.T. Lok. F.J. Tehan and J-L. Dye. J. Phys. Chem.. 76 (1972) 2975. 
J.L. Down. J. Lewis. B. Moore and G.W. Wilkinson. a Rot. Chem. Sot.. (1957) 209. b J_ Chem. Sot.. 

(1959) 3767. 

I.M. Panayotov. C.B. Tvetanov and 1-V. Berlinova. Makromol, Chem.. 134 (1970) 313. 

LM. Panayotov. I.V. Beriinova and N.P. Matev. a C.R. Acad. BuIg. Sci.. 2410 (1971) 1231. b Mona. 

Fur. Chem..lOB (1972) 1119. 
a J.M. Lehn. S. Boikau. B. Kaempf. F. Schu& J. Cau. J. Moinard and S. Raynai. Br. Fr. No. 7335061 
(1973). b S. BoiIeau. B. Kaempf. S. Raynal. J. Lacoste and F_ SchuQ Polymer Letters Ed.. 12 (1974) 



_211. c B. Kaempf, S. RaynaI. A. CoBet. F. Sehu& S. BOB&U and J-M. Lehn. ‘A&ear. Chem. -Inter:Ed.. 

13 u974) 611. d J. Lacoste. B. Kaempf. S. Bywatei, and F. 6ehu’& PoIYmer Letters Ed.. 14 (i976) 
SSx_ ~-- 

8. M. Gold. W.L. Jolly. Inorg. Chem., 1 (1962) 818. 
9 J-G. KIoosterboer. L.J. Gibng. R.P.H. Rettschnick and J-D-W. van Voorst. Chem. Phys. L&t.. 8 (1971) 

462. 
-10 R-R; Dewaid and J.L. Dye, J. Phys. Chem.. 68 (1964) 121. * 
11 M. Ottolenghi, K. Bar EX. H_ Linschitz and T.R. Tuttle Jr.. J. Che& Phys.. 49 (1964) 3729. 
12 -M-G. Debacker and J-L. Dye. J. Phys. Chem.. 75 (1971) 3092. 

13 

14 
15 

16 
17 

18 

19 

20 

21 

22 
23 

24 

25 

26 
27 

28 

29 

30 

31 

32 
33 

34 

J-W. Fletcher. W-A. Seddon and F-C. Sopchysbyn~ Can: J. Chem.. 51(1973) 2975. 

E-A. Shaede. L.M. Dorfman. G-J_ Flynn and DC. Walker. Can. J. Chem.. 51 (1973) 3905. 
G-A. Salmon. W.A. Seddon and J-W_ Fletcher. Canad. J. Chem.. 52 <1974) 3269. 

W-A_ Seddon. J-W_ Fletcher. F.C. ~opchyshyn and J. Jevcak. Csnad. J. Chem.. 52 (1974) 3269. 

V. Mazzacurati and G. Signor&i, Lett. Nuovo Cimento. 12 (1975) 347. 

F.Y. Jou and L.M. Dorfman. J. Chem. Phys., 58 (1973) 4715. 

S. Nehru-i and K. Bar Eli, Electrons in fluids, D.J. Jortner and N.R. Kestner 1973. 
S. Nehari and K. Bar Eii. J. Phys. Chem.. 80 (1976) 2117. 

S. Mat&on, S. Golden and M. Ottolenghi, J. Phys. Chem.. 73 (1969) 3098. 

G. Stein and A. Treinin. Trans. Faraday Sot.. 55 (1959) 1086.1091. 

M. Szwmc. Carbanions living polymers end dectron transfer process Interscience Interscience (1968). 

Farhataziz. L.M. Perkey and R.R. Hentz. J. Chem. Phys.. 60 (1974) 717, J. Phys. Chem.. 79 (1975) 
1651. Int. J. Fcad. Phys. Chem.. 7 (1975) 719. 
R.K. Quinn and J.J. Lagowski, J. Phys. Chem., 73 (1969) 2326. 

W. Kuhn, 2. Pbys.. 33 (1925) 408. 
S. RaynaI. Th&se de Doctorat d’Universiti. Montpellier. 1975. 

M. Viguier. These de Doctorat de 3cme Cycle. MontpeIIier. 1975. 
S. AIev. These de Doctorat de 3eme Cycle, Montpehier, 1976. 

A. Coiiet. These de Doctorat de 3eme Cycle, Montpeliier. 1976. 

J.L. Dye. M.G. Debacker. J.A. Eyre and L.M. Dorfman. J. Phys. Chem., 76 (1972) 839. 

J.L. Dye. M-G. Debacker and L.M. Dorfman. J. Chem. Phys.. 52 (1970) 6251. 
M-G. Dague. J-S. Landers. A-L. Lewis. and J-L. Dye. Chem. Phys. L&t.. 66 (1979) 169. 
J.L. Dye. Angew. Chem. Int. Ed. EngI.. 18 (1979) 587. 


