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ABSTRACT

Glycine sodium salt reacts with Cgp to give a water soluble derivative |,
acidification of which produces a less soluble product 2. When compound 2 is
treated with Lo(ClQ4)s (L.n=£a,Y) in several different molar ratios, insoluble rare
earth complexes: Ceo{GlyhLay3(OH)(H20); (x=7-8,y=4-6,7=2-6) were
obtained.These new compounds have been characterized by IR.TG-DTA and XPS
spectra.

INTRODUCTION

Fullerenes have received intensive intrest since the marcroscopic production
method was reported!-3 because of its special physical chemical properties and
important application respects?7. Although several fullerene metal complexes have
been prepared,all these complexes involve the Cgn molecule itself and either direct
bonding of Cp towards the metal center as in the group eight metal complexes® or
the addition of a metal containing group onto the Cgp as in the case of osmylation?.
No metal complexes with a fullerene derivtive as the ligand have been reported. In
this paper, we report a glycine fullerene adduct and its rare earth complexes.

* To whom correspondence should be addressed
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EXPERIMENTAL

Reagents: La+03 (99.98%); Y20z (Luminescence grade); Glycine (Analytic grade);
Ceo: prepared by a AC arc method and purified by a absorption method, its purity is
more than 99% according to HPLC: Ln{ClO4})3 solutions were prepared by
dissolving LnoOs in equivalent HCIO4 solution (0.35 M). Other reagents were all
analytic grade.

Instruments: The IR spectra were coliected on a Nicolet 7199 B FT-IR
spectrophotometer {KBr pellet); TG-DTA analyses were carried out on a LCT-1
thermalgravimeter witha-Al2O as reference; The XPS spectra were measured on a
ESCA LAB-5 Spectrophotometer (Mg Ka radiation)

Synthesis: glycine Cep adduct | and 2: 2.8 g glycine and 1.55g NaOH in 80 ml of
90% ethanol were added dropwise into a Cep toluene solution (0.097 g.in 100 ml)
under stirring at room temperature. After 24 hours,the reaction mixture separated
into two layers, the upper organic layer is almost colorless, and the lower water
layer is black brown. The mixture was allowed to react for a week. After that .the
water layer was extracted with toluene to remove any unreacted Cep, then 40 ml of
ethancl were added to get a black brown precipitate. The precipitate was filtered and
washed twice with ethanol and once with diethyl ether, then dried under vacuum to
give the dark brown Cgp sodium glycine adduct 1 (breviated as Cap-Gly-Na). it is
very soluble in water to produce a red black solution. Upon acidification of 1 with
HC, a brown precipitate began to form at pH 2.8. When the pH reached about 2.0
the precipitate was separated and washed with ethanol, acetone and diethyl ether
sequetially, then dried under vacuum at 1000C for 16 hours to give the brown
glycine Cgo adduct 2 (breviated as Cgo-Gly). Elemental analysis found: C% 57.98,
H% 2.56, N% 7.51: caled. for Ceo(Gly)g.Nag (OH)g(H20)s: C% 57.99. H%
2.69. N% 7.12. The product is insoluble in common organic solvents such as
toluene ethanol, DMF, only slightly soluble in water, and is soluble in NaOH or
concentrated HCI solutions.

Glycine Cgp rare earth complex 3 and 4: A black brown fibrous precipitate
formed when Ln{C104); (Ln=La.Y) was added to a Cgp-Gly agueous solution in
different molar eatios, the precipitate was filtered and washed three times with
water, twice with acetone and once with diethyl ether , then dried at 100C under
vacuum for 16 hours to give the brown rare earth complexes (Breviated as Cgo-Gly-
Ln). Elemental analysis found that the products are almost the same regardless of
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the molar ratios and additon orders. For Cen-Gly-La: C% 51.60, H% 2.34, N%
5.76; caled.for Ceof Gly i OH)sLaga.(Ha0)y, C% 51.69.H% 2.39.N% 5.70; and
for Ceo-Gly-Y; C% 34.44, H% 2.54, N% 6.28, caled. for Cep{Gly)y stOH)s.Y 2 5.
(H2Oly: C% 54.41, H% 2.60, N% 6.35.

RESULTS AND DISCUSSION

IRSpectra  Table 1 shows the C=0O stretching frequencies for glycine and the
Cep derivatives. It is well known that glycine exists as a zwitterion and the two
bands at 1597 and 1414 em-! are due to the asymmetric {Vas} and symmetric (Vs)
stretch of the fully dissociated carboxylate ion -COQ-19. The carboxyl group in I is
also fully dissociated with Vas and Vs at 1597 and 1407 cm'! respectively.
However, the carboxyl group is only partially dissociated in compound 2 and two
sets of C=0 stretching bands appeared. The two bands at 1723 and 1225 cm! is
attributed to the undissociated carboxyl group -COQH: the other two at 1633 and
1399 cmn-! is due to the dissociated caboxylate ion19-!!. The rare earth complexes
exhibit C=0O stretching patterns similar to that of 2 but at slightly different positions,
suggesting that both the two types of carboxyl groups are coordinated to the
lathanide jon. The four characteristic peaks of Cgp can not be observed in all of
these compounds as in the case of fullerols.!>

TG-DTA studies Uniike the pure Cgpl3, the DTA curves of 2, 3 and 4 all
show three exothermic peaks at 272.340,363; 259.414,435; 289.373.396YC,
respectively, and they do not gain weight. They all begin to loose weight at about
1400C and then undergo a series of complicated oxidation and decomposition
reactions. Finally they all change into their corresponding metal oxides. The total
weight loose for 1,3 and 4 are: (found/caled.) 91.9(92.1), 79.2(77.9), 84.3
(82.9)%, respectively.

XPS study  The bonding energy (BE) of each elements in the different samples
are almost the same {Table 2).The BE of Cls is 284.8 ev which is about 1.1 ev
lower that that in pure Cgp, and the full width at half maximum 4 ev is muth wider
than the 1.5 ev for pure Cgpl=, as a result of the overlapping of carbon peaks with
different oxidation states in the derivatives. The BE of other elements are in
agreement with references!4.15. The C, N. Q. Na atom ratios in Ceo-Gly is
10.3:1:3.8:0.6 from the XPS analysis, similar to that of the elemental analysis result
of 9.5:1:3.3:0.5. The C.N,O atom ratios in Cep-Gly-La and Cep-Gly-Y are found to
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Table | The main absorption peaks (cm-!) and their assignments
Compounds ¥ (C=O)
Glycine 1597(vs) 1414(s)
Ceo-Gly-Na | 1597(vs) 1407(s)
CayGly 2 1723(vs). 1633(vs) 1399(s), 122(s)
Ceo-Gly-La 3 1708(s). 1621(vs) 1396(s), 1316(m)
Ceo-Gly-Y 4 1713(s), 1625(vs) 1400(s), 1318(m)
Table 2 The bonding energy (ev) of the samples
Compounds Cis Nls Ols Nals Y3d La3d52 La3d3/2
Ceo-Gly 2848 399.9 5317 107L.7 - - -
Cao-Gly-Y 2848 3994 5317 - 1574 - -
Cen-Gly-La 2848 3996 5318 - - 8359 852.6

be 9.7:1:3.3 and 9.0:1:3.7, respectively, in agreement with the elemental values,
10.6:1:3.3 and 10:1:3.2, respectively.

CONCLUSION

The Cep glycine adduct and its rare earth complexes were synthesized. This

is the first report of the metal complexes using Cgo a derivative as the ligand.
Elemental analysis, TG-DTA and XPS studies found the average formula can be
presente as follows: Cop{Gly)xLny3(OHW{(Ho0),, (x=7-8,y=4-6,2=2-6,Ln=La,Y).
Because the multi addition property of Cep!!-19, the compounds we prepared here

are very complicated mixtures. Futher work is underway to seperate these new

compounds.
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