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246. Electron Transfer Spectra of Some Adducts of Niobium (V), 
Tantalum (V), Titanium (IV) and Zirconium (IV) Halides with 

Lewis Basesl) 

by 'Mario Valloton and Andre E. Mlerbach 

Institut do chimie minerale ct  analytique, 3, Place du Chgteau, 1005 Lausannc 

(14. VIT. 75) 

Swmmavy. The electron transfer spectra 01 adducts of the tide metal halides with a series of 
ligands (aitriles, dialkylchalcogenides, phosphoryl and thiophosphoryl ligands and phosphincs) 
have been studied. The effect of halogen substitution on the halogen metal transitions is discussed 
by comparing thc spectra of the adducts with those of the hexahalometalates. The origin of the 
two ligand-metal transitions observed in most adducts is discussed and the splitting of the metal d 
levels in these aImost octahedral adducts is estimated. For each motal halide, the series of adducts 
with dialkyl chalcogenides show a linear relationship of slope one between the ligand ionisation 
potentid and the ligand-metal charge transfer cnergy. Tho ligand pptical electronegativities have 
been estimated. 

1. Introduction. - The structure, the relative stability and the kinetic behav- 
iour of octahedral adducts MX5 - L of niobium (V) and tantalum (V) halides with 
numerous Lewis bases have been investigated by NMK. spectroscopy [1-4]. In this 
study*) we discuss their electron charge transfer spectra, as well as those of adducts 
of titanium (IV) and zirconium (IV) chlorides with dimetliylchalcogenides. In the 
previous papers of this series we have preliminarily investigated the hexachloro- and 
hexabromoniobate (V) and -tantalate (V) anions 1.51. 

Since niobium (V) and tantalum (V) are do, the electronic spectra of the adducts 
MXs - L are made up of electron transfer solely. Fur MCl; we observed essentially 
electron transfer between the chloride filled a levels (1tlE, 2tl,, ltzu and Itfig) and the 
vacant d orbitals of the metal (Ztzr). In the adducts one expects a splitting of the 
metal 2tzg and 2rg levels of the corresponding hcxahalogenometalate, caused by a 
lowering of the molecular symmetry to CdV. Thc results show that this splitting is 
small, as observed from the halogen to metal electron-tramsfer. We shall therefvrc 
classify the transitions in the adducts by analogy with the energy level diagram 
valid for MCI; given in [SJ, adding the supplementary level due to the new ligand L. 

2. Results. - 2.1. Adducts with nitriles. The spectra of adducts of NbCt with a 
series of nitriles show (Table 1 and Fig. 1) that the nitrile-niobium electron transfer 
occurs at energies higher than 45 kK. These complexes therefore lend themsclves 

1) 

2) 

Abstracted from the Ph. D. thesis of M. Valloton, llnivcrsity of Zausannc, 1974. 
This papar is to be considered as part XI of the scries. Part X: see [5].  
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Fig. 1. Elwtro*ic s$ectra of NbFs - CHaCN, NbCb * CH&N, aqd Tact5 * CH&N is CH& 

well to the study of the modification of chloride to niobium charge transfer spectrum 
in passing from the hexachloro complex to the adduct. The most intense peak corre- 
sponding to the transition between the chloride non-bondw lteu level and the metal 
2tq level of NbCl; broadens and shifts slightly towards lower energy in the case of 
the adducts. The peak observed around 39.4 kK could have been attributed to a 
nitrile-niobium charge transfer; since its energy remains mnstant and we know that 
the stability of the adducts decreases by a factor of lod from acetonitrile to the 
fluoroacetonitrile [2] we assign this peak to a C1- 4 Zteg transition. A decreasing 
stability would have to be interpreted by an increase in the nitrile-niobium charge 
transfer energy which is the case for the highest energy bands of the adducts with the 
nitrile and iodoacetonitrile; the fact that for the other nitriles this transition could 
not be observed can be accounted for $y a new elevation of the energy which cannot 
be attained for instrumental reasons. Since no low energy band appeared in the 
adducts with BrCHgCN and ICHzCN, it is clear that the ligand is coordinated through 
the nitrogen atom. 

2.2, Aadzlcts with didkylchdcogmides. In the adducts of the niobium (V) halides 
two chalcogen-metal transitions are generally observed (Table 1 and Fig. 2). The 
energy of the first chalcogen-metal transition, L +2tge, dkcreases in passing from 
Mess to Etas and from M e ~ s  to MezSe and MeeTe. In changbg from NbCh to NbFs, 
this transition is displaced 14 kK towards higher energy. Since MeZSe is not a better 
reducing agent than Br-, it is impossible to distinguish the first selenium to metal- 
charge transfer of NbBrs - MeSe from the Br- -+ 2tsg transfet. The second chalcogen- 
metal transition, L + 2er, is on the average ten times mo* intense than the first. 
As for L+2tge, its energy decreases in passing from MegS to Et& and from 
MQS to MqSe and MaTe. In a given metal halide, the energy difference between 
the first and the second chdcogen-metal transition remains constant, irrespective of 
the chalcogen fixed on the metal, and is smaller for the bromides than for the chlo- 
rides. Looking at the chloride-niobium transitions we observe no change in the energy 
of the most intense transition, while the peak around 39.4 kK observed in NbC4 * RCN 
is hidden either by broadening of this last transition, or by the L -+ 2eg transition. 
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A 
L -.-.- NbCI5 . MezO 

- Mcl, ,Me$ 
---- NbCls. MelSe 

-2000 

-1tIOO 

For the adducts of tantalum (V) halides, L 3 2tzg is split (Table 2, Fig. 3). 
L 3 2eg is again ten times more intense than L 3 2tgg and the energy difference 
between these two transitions again stays constant in passing from one chalcogenide 
to another for a given metal halide. The halide-metal transitions show, as for 
niobium (V), only one broad intense ,band in these tantalum (V) adducts. 

The series of adducts of titanium (IV) arid zirconium (IV) chlorides with the 
dirnethylchalcogenides have been prepared in order to see to what extent the results 
obtained with niobium (V) and tantalum (V) may be generalized. The adducts 
Tick - 2L with ethers [6] and sulfides [7] are known. It appears that most of them 
and in particular Tic14 - 2MesS have cis geometry in the solid state according to 
their infrared spectra (81 [lo]. The syntheses and the IK. spectra of ZrCk - 2Mes0 [9J 
and ZrCk.2MezS [lo] are also known. The electronic spectra of the adducts of 
titanium (IV) chloride again show the two chalcogen-metal transitions, but with a 
smaller energy difference than for the adducts of niobium (V) and tantalum (V) 
(Table 3 and Fig. 3). We can also observe the L +- Ze, transition in Tick ZMeaO at 
48.8 kK. The chloride to metal charge transfer ban& in the adducts of titanium, 
corresponding to It&, + 2tu  and 2t1, 3 2tr  in Tic#-, show an analogous behaviour 
to that found in the case of niobium (V) ; moreover these transitions are masked by 
the second chalcogen to metal charge transfer in the adducts with Me& and MezSe. 
For the zirconium complexes, we observe essentially the chalcogen-metal transitions, 
the halogen-metal transitions being of very high encrgy. The first chalcogen-metal 
charge. transfer is split and the energy differcnce between the two chalcogen-metal 
transitions is larger than in the case of titanium, but can be estimated only in the 
adduct with MeTe. 
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2.3. Addlsrcts with fihos@oyy.l and thiophos$horyZ l igadss) .  In these adducts a 
single ligand-metal transition, L -+ 2tsr, is observed (Table 1 and 2). For the phos- 
phoryl-niobium charge transfer, one sees a shift towards lower energy in passing from 
OPCh to OP(0Me)a and P(NMe& This shift parallels the increase of the donor 
ability of the ligand. I% effect is small, while the stability difference between the 
three adducts amounts t about 15 orders of magnitude. 

found to be unstable in dichloromethane at room temperature. On the other hand we 
succeeded with the triisopropylphosphine: at -60" the 1H-NMR. spectrum shows, in 
the presence of an excess of ligand, a quadruplet due to the free phosphine [12], and 
at 0.4 ppm. to lower field a second quadruplet due to TaC15 - (i-Pr)aP. The electronic 
spectrum shows only one phosphorus-tantalum transition (Table 2). 

3. Discussion. - 3.1. Ovigifi of the two chalcogefl-metal &afisitiopcs. The two bands 
arise either from two different ligand orbitals susceptiblc to an electron transfer to 
the same metal orbital, or from a single ligand orbital from which an electron can 
transfer to two different metal orbitals. Fig. 5 shows the two situations if we assume 
that the 2tse and 2eg levels of the octahedral complex are only slightly modified upon 
substitution of a halogen by a neutral Lm's  base, X, represent the n levels of the 
halides and L the donor orbitals of the chalcogen atom. The photoelectron spectra of 

2.4. Addwts with ph f , $hint%. The adduct with the trimethylphosphine was 

3) These adduck were characterized and their stability measured by NMR. [ll]. 
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Fig. 4. Electronic spectra of Tic14 - 2Me20, Tic14 * 2MezS and Tic14 2MezSe in CHzCla 

Me2Y (Y = 0, S, Se, Te) show that in the free ligand the two electron pairs of Y are 
separated by an energy of around 80 kK [13]. The case a in Fig. 5 may therefore be 
excluded, and we assume that the two transitions arise from the orbital having 
essentially p character. The last columns of the Tables 1 to 3 list the observed chal- 
cogen-metal transitions as well as their energy differences Av where two bands appear. 
One sees that these differences are essentially constant for a given metal halide as 
expected from the case b in Fig. 5. If we interpret the spectra according to this last 
diagram, the energy difference between the two chalcogen metal transitions is an 
estimation of lODq if one neglects the interelectronic interactions. For NbCIg- the 
d-d transition appears between 15 and 25 kK and for NbBr2,- between 15 and 20 kK 
[14]. Tach * 2MezS shows two d-d bands at  15.0 and 21.2 kK [15]. In  TiC1;- the 
ligand field splitting amounts to 13 kK [16]. These values compare well with our data. 

I 
L2 L2 

Fig. 5 .  Chalcogen to metal electvon tvansfer in the octaledval adduct of a metal halide ren'th a dialkyl- 
chaEcogeJde : two possible transition diagrams 
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3.2. Ligand imisation potential and ligand-metal charge transffl e w g y .  In a molecule 
having the energy levcls i, j and k, the differcnces between the i 3 j and j + k transi- 
tions are linked to the vertical ionisation potentials I of i and j by the relation (11, 
assuming the validity of Koopmuns' theorem 1.171. Neglecting 

[AE(j + k) - dE(i + k)l - [I($ - I(j)] = Jik - Jjk 4- Z(Kjk - Kik) (1) 

the Coulomb and exchange integrals, J and K, we obtain the relation (2) which can 
be used, in a first approximation, to assign 

dE(j --+ k) - dE(i 3 k) = I(j) - I(i) (2) 

or estimate the ligand-metal charge transfer energy. In the two complexes MX5 - RzYl 
and MXs - RgYj, I(i) and I(j) are the ionisation potentials of the higher energy free 
electron pair of RzYi and RBY~.  dE(i  4 k) and dE(j + k) represent the energy of the 
transitions RzYi 3 2tzg (or 2eg) and R2Yj + 2tze (or Ze,). For a given metal halide, if 
the energy of 2tag (or 2eg) is independent of the nature of K2Y and if the stabilization 
of the free electron pair of R2Y by the chalcogen-metal bond is only slightly dependent 
on Ray, relation (2) is valid. In Fig. 6 we report vertical ionisation potential of the 
free bonding pair of MezY as a function of the chalcogen to metal charge transfer 
energy. The straight line portions link the represcntative points of the adducts of the 
same metal halide. Their slope, close to one, shows that relation (2) applies. Similar 
diagrams have been described by Perkampus TlS] for the adducts of Ti&, "bC15, 
and TaC15 with olefins and aromatic compounds. 

Fig. 6 allows us to predict the energy of bands difficult to observe, and it may be 
used to confirm the interpretation of some spectra. For example, by extrapolating the 
line corresponding to the adducts of Tack to intersection with the horizontal line 
representing the ionisation potential of the free electron pair of MQO, we obtain an 
energy of the order of 41 kK for the transition Me20 -+ 2tw; this explains the ap- 
pearance of a shoulder at 43.1 kK in the spectrum of TaClS - Meso. In TaCls * EtzO 

- .-- . ..- 
7 2 1-. 3 4 5 6 7 z  

Fig. 6.  Vevlical ionisation potestial I of MesY (Y = 0, S,  Se, 2.e) 6$ a functiolr of the chalcoges to 
metal charge transfer energy v in a series of metal hatids addzrcts 
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the oxygen-metal electron transfer must be displaced by about 0.5 eV towards lower 
energy according to the photoelectron spectra of Me20 and Eta0 [19]. This displace- 
ment accounts for the disappearance of the shoulder observed in TaCL * Me&. Fur 
NbCL - MeaO the MezO 3 2tao charge transfer should appear around 36.3 kK which 
is manifested by a broadening, at the high energy side, of the C1+ 2teg transition 
(Fig. 2), while for NbCls Et&, the displacement of the charge transfer transition 
towards lower energy makes a shoulder appear at 31.3 kK, on the other side of thc 
maximum. In the same way, we predict that the Me20 +- 2eg transition in TiC14 2Mez0 
should be found at about 48 kK, which is confirmed by experiment. It is more 
difficult to make predictions for thc case of the phosphoryl ligands whose photo- 
electron spectra are more complicated. Based on the difference in the ionization 
potential between the 5e orbitals of POC13 and PSCg [ZO], one predicts an energy 
difference of 14.4 kK between the phosphoryl- and thiophosphoryl-metal transitions ; 
the experimental difference in the case of the adducts NbCb OP(NMea)s and 
NbCk - SP(NMe& being 15.6 kK. In acetonitrile, the first ionization potential 
associated with the z electrons of the cyan0 group is 12.12 eV, and the second, due to 
the lone pair on the nitrogen, amounts to 13.11 CV [211; we therefore predict an 
acetonitrile to niobium (V) electron transfer at an energy of the order of 50 kK, and 
even higher for tantalum (V). 

3.3. Optical edcctronegativitieS of the ligands. In the adducts described the concept 
of optical electronegativity x is at the limit oi usefulness. For example, we obtain 
different values for X(MeaS) in the adducts of different metal chlorides with dimethyl- 
sulfide: 2.67 (Nbv), 2.61 (Tav), 2.81 (Tim)4), 2.93 (Zr94). Similarly the value of the 
transitions for the two series of complexes of NbCIb * L and NbF5 - L should be 
aligned on the same line in Fig, 6, which is far from being the case. The important 
displacement of the L 3 M transitions towards higher energies in passing from the 
chloride to the fluoride adducts may be explained if we use relation (3) given in [22]. 
In this relation the exchange 

integrals have been neglected. For a given ligand L the Cozclolvlb integral J(L,L) 
remains constant whatever the nature of the metal halide. It is possible that E(L) is 
more stabilized in NbFs - L than in NbCls * L, the metal-ligand bond being more 
likely shorter and allowing a better orbital overlap. If the metal halide n bonds are 
stronger in the pentafluorides than in the pcntachlorides, the Ptzr acceptor orbital 
will be higher in NbF5 - L. Finally, if the metal-ligand bond is shortened, J(L,Ztz,) 
would have to be larger. I t  is the sum of these three contributions which may cause 
the important displacement of the L += M transitions towards higher energies in 
passing from MC15 * L to MFs L. 

With the limitation just discussed in mind we give in Table 4 a series of ligand 
optical electronegativities calculated from the adducts of niobium (V) and tantalum 
(V) pentachlorides. 

4 )  Calculated with x(TiIV) - 1.94 a d  x(ZrIv) = 1.61 as obtained from the Itan-+ 2tsr transition 
in Table 3, with x(C1-) = 3.0. 
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Table 4. O@tical electronegativities of a series of ligand L in the adducts MCI5 L ofniobium( V )  and 
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tantalum( V )  chlorides 

L x(L) X(L) 
in NbC15. L in TaC15 * L 

CI~PO 
(Me0)sPO 
(Me2N)aPO 
(MeaN)sPS 
(i-Pr)sP 
Me20 a) 

Et2OU) 
MezS 
EtzS 
MezSe 
MezTe 

3.10 
3.09 
3.06 
2.54 

3.06 
2.93 
2.67b) 
2.65 
2.58b) 

2.53 
2.46 
2.99 
2.86 
2,61 
2.58 
2.52 
2.35 

8) 

b) 

See text for the estimation of the ReO+ 2 h g  transition. 
From NbFs L we obtain: X(Me2S) = 3.10 and X(Me2Se) = 3.01. 

4. Preparations. - The purification of NbC15 'and TaC15 [Z], NbBr5 and TaBr5 141 have 
been described previously. NbFs (Ozark-Mahoning) (80"/10-1 Torr) and ZrCl4 (Fluka) 
(Z20°/10-5 Torr) were sublimed and kept a few weeks in sealed Pyrex tubes under vacuum. 
TiC14, trimethylphosphate and hexamethylphosphoramide (Flzrka) were distilled twice under 
vacuum. The ethers, the thioethers and phosphorus oxychloride (Fluka) were distilled over 
sodium. Dimethylselenide and -telluride (Strem Chemicads Inc.) ,  tri-isopropylphosphine were used 
as received. Thiohexamethylphosphoramide was prepared from MezNH and Pcl3 t o  obtain 
(Me2N)sP [25], which was next treated by sulfur [26]. The procedure for the preparation of the 
solutions of adducts and for recording the spectra, with particular care to  avoid hydrolysis 
products are described in [5]. 

We are indebted to  Dr. P .  Day and Dr. W .  Ludwig for helpful discussions. Mr. D .  ZbiPrden 
is thanked for his technical assistance. We acknowledge the support of the Fonds National Suisse 
de la Recherche Scienfifique for this work by means of grant 2.218-0.74. 

REFERENCES 
[l] A .  Merbach, J . 4 .  Biinzzli & F.  Gnugi, Inorg. nuclear Chemistry Letters 5, 285 (1969): A .  Mer- 

bach &J. -C.  Biinzli, Chimia 25, 222 (1971); A .  Merbach & 1.4.  Biinzli, Helv. 54,2536 (1971). 
[2] A .  Merbach & J.-C. Biinzli, Helv. 54, 2543 (1971). 
[3] A .  Merbach & J.-C. Biinzli, Helv. 55, 580, 1903 and 2867 (1972); R e d  Good & Andrt! E .  

[4] RenS Good & AndrS E .  Mevbach, Helv. 57, 1192 (1974). 
[5] Mario Valloton & AndrL E. Merbach, Helv. 57, 2345 (1974). 
[6] P. M .  Hamilton, R. McBeth, W .  Bekebrede & H. H.  Sisler, J. Amer. chem. Soc. 75, 2881 (1953) ; 

D .  Schwarz & P.  Reski, J. inorg. nncl. Chemistry 27. 747 (1965) ; E .  C. Alyea & G .  Towible, 
Canad. J. Chemistry 43, 3468 (1965) ; J .  B. Ott, J .  R.  Goates, R .  J .  Jensen & N .  F. Mangelson, 
J. inorg. nucl. Chemistry 27, 2002 (1965): 

[7] G. W .  A .  Fowles, Proc. Int. Conf. Coord. Chem. 8th Vienna 1964, 208; K .  Baker & G .  W. A .  
Fowles, Proc. chem. Soe. 1964, 362; A .  D. Westhnd & L. Wesfland, Canad. J. Chemistry 43, 
426 (19651. 

Merbach, Chem. Commun. 7974, 163. 

181 K .  Baker & G. W .  A .  Fowles, J. Less-Common Metals 8, 47 (1965). 
[9] G. Rossmy & H .  Slamm, Liebigs Ann. Chem. 678, 59 (1958) ; W. M .  Graven & R .  V .  Peterson, 

J. inorg. nucl. Chemistry 37, 1743 (1969). 
[lo] I .  R .  Beattie & M .  Webster, J. chem. SOC. 7964, 3507. 
[ll] C. Favez, Ph. D. thesis, University of Lausanne 1976. 
[12] R. B. Johannesen, J .  A .  Ferretti & R.  K .  Harris, J. magn. Res. 3, 84 (1970). 
1131 D .  C. Frost, F G Herring, A .  Katrib. C .  A .  McDowell& R .  A .  N .  McLean, J. phys. Chemistry 

76, 1030 (1972); S. Cradock & R. A .  Whiteford, J. chem. SOC. Faraday I1 7972, 281. 



HELVSTICA CHIMICA ACTA - Vol. 58, Fasc. 8 (1975) - Nr. 246-247 2283 

[14] G. W. A. Fowles, R. J .  Tddmarsh & R. A. Wdton, Inorg. Chemistry 8, 631 (1969). 
1151 G. W. A .  3owles. I). J .  Tadmarsh & R. A. Widton, J. inorg. nucl. Chemistry 31.2373 (1969). 
[16] D. M. Grwn & R. L. McBeth, Nature 194,468 (1962). 
[17] E. Haselbach & A .  S C ~ ~ ~ X ~ Y ,  Helv. 54, 1575 (1971). 
[IS] H. H. Pevkamfiw, Wecbselwirkung von z Elektrnnensystcmen mit Metallhalogeniden, 

[I91 w. J .  Wedmej8w & 1;. V. Cwuitsch, Energien chcmischer Bindungen, Ionisationspoteniie~e 

[ZO] J.-C. B#mZi, D. C. Forst & C. A. McDowell, J. electron. Spectrosc. I ,  481 (1972). 
[21] D. C. Fvosi, F. G. Hewing, C. A .  McDowcU & I. A .  Stendhome. Chem. Physics Letters 4, 533 

[ZZ] A .  8. P. Lcusr, Inorganic Electronic Spectroscopy. Elsevier Publishing Company, Amsterdam 

[a] J.  L. Ryuir. Inorg. Chemistry 8, 2053 (1969). 
[a] C. K. j&genssr. Progr. inorg. Chemistry 72,101 (1970). 
[25] A. B. Buvg& P. j -  Slota, J. Amer. &em. Sac. 80, 1107 (1958). 
[26] H .  J .  Veffer Bt H. N W ,  Chem. Ber. W, 1308 (1963). 

Springer Verlag, Berlin 1973. 

und Elektronenaffinit&ten, Deutecher Verlag fur Grundstoffindustrie, Leipzig 1970. 

(1970) 

1968. 

247. Ternplat-Reaktionen 11. Herstellung von tricyclischexl 
und tetmcyclischen Metallkomplexen aus aliphatischen 
Diaminen und P henylazo - rnalondialdehyd -Der ivaten 

von Fraqoie A. L’Eplattenier und Andrk Pugin 
CIBA-GEIGY AG, Division Kunststoffe und Additive, CH-4002 Basel, Schweiz 

(6. X. 751 
Template-Reactions 11. Syntheses of tricyclic and tetracyclic metal complexes 

from aUphatic diaminee and phenylaeo-malondialde~de-derivativee. Summary. A 
template synthesis of metal complexes with 14- and 16-membered macrocycles 6 resp. 10 
has been devised. These compounds arc obtained in high yield by the condensation of 
aliphatic 1,2- or 1,f-diamheswith phenylazo-malon- dialdehydes in the presence of divalent metal 
ions auch as Cu(I1) and Ni(I1). This is the first reported onastep synthesis of tetraaza-annulenes 
witb aliphatic diamines. The formation of the intermediate tricyclic complexes 5 and 9, obtained 
either by a template or a nontemplate synthesis, is also described. Ring closure with diamines 
leads again to 6 and XO or to asymmetric tetraaza-macrocyclic systems such as 7 or 12. 

Schon 1940 haben Schwarrsnbach i? L d z  [l] gezeigt, dass aus Athylendiamin und 
Acetylaceton je nach Versuchsbedingungen anstelle von 1.4-Diazepjnen Bis-Enamiae 
bzw. Bis-Azomethine entstehen konnen, da der intramolekulare Ringschluss zum 
Siebenring weniger bevorzugt ist als bei den arornatischen 1,2-Diaminen. Aufgrund 
vm friiheren Beobachtungen (23 war ferner zu erwarten, dass die Ternplat-Reaktion 
zur Bildung von Tetraaza-[14]-annulenen des Typus 6 ( S c h  7, R1 =; Rs = CH3; 
R2 = H) aus Athylendiamin, Acetylaceton und einem zweiwertigen Metallkation leicht 
verlaufen sollte. Bekanntlich bleibt aber diese Reaktion auf der Stufe des Tricyclus 
Bis-(acety1aceton)-atithylendiiminmetal(I1) stehen [q, sogar das Kochen in Athylen- 
diamin als Liisungsmittel fuhrt nicht zum Ziel [4]. Bisher waren solche Macrocyclen 
(6, R1 -I Ra = CHs, R3 = H) nur fiber eine mehrstufige Nichttemplat-Synthese zu- 
gsnglich [4]. Einige Autoren haben aber gezeigt [5-7], dass Metallchelate von ver- 
schiedenen p-Ketoaldiminen mit aliphatischen Diaminen wie khylendiamin und 




