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The conformation of symmetric hydrazines RR'N-NRR' can be determined by
photoelectron (PE) spectroscopy.’l'}) Assuming that the interaction between
the electron lone-pairs n, and n, is determined mainly by the dihedral angle
Y, the angular dependence of the splitting between the two molecular orbitals

n+=(n,‘+n2)/\/2_ and n_=(n,|-n2),</§ can be expressed by a function of the type
AE = E(n_) - E(n+) = A cosy + B.

The results obtained previouslyB) lead to the following values of the coeffi-

cients: A=2.17 eV and Ba-0.3%5 eV.
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In order to find out how semsitive this method is towards small changes of P,

it has been applied to the cyclic N,N'-dimethylhydrazines 1 to ao0.

The PE-spectrau) of 1 to & from 6.0 to 12.0 eV, where the ionization poten~
tials of n and n_ are to be expected, are shown in figure 1. The bands of

the n~electrons of the unsaturated compounds 5, 8, and 10, which are also
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situated in this region, are easily identified in analogy to corresponding
h;rdroc:a:::'bons.5 ) Using Koopmans theorem6) the orbital energies E(n+) and

E(n_ﬂ) are obtained from the spectra as the negative values of the vertical
ionization potentials I . The data for the compounds 4 to 10 are collected

in the following table.

I,(n,) Iv(n_) Iv(n) AE )

Compound

(eV) (eV) (ev) (ev) (%
1,2-Dimethyldiaziridine (1)77 9.42  11.44 —2.02 440
1,2-Dimethyldiazetidine (_2_) 7.95 10.07 -2.12 145
1,2-Dimethylpyrazolidine (3) 7.90 10.12* -2.22 150

9.05 8.3%5 ) 0.70 61
41,2-Dimethylpiperidazine (&)8) 7.78 10.10 -2.32 155

*

4 8.57  7.97) 0.67 62
1,2-Dimethyl-1,2,3,6-tetra~ 8.89 8.13 9.47 0.76 59
hydropyridazine (5)
1,2,4,5-Tetramethylhexa~ 7.90 10.37 =2.47 168
hydro-1,2,4,5-tetrazine (6) 9.00 8.45 0.55 65
2,3-Diaza~-2, 3-dimethyl- 7.48 . 9.30 -1.82 133

bicyclo[2.2.4] heptane (2)9)

2,3-Diaza-2,3-dinethyl- 7.63  9.55  9.22  -1.92 136
bicyclo[2.2.1) heptene-(5) (_8_)9>

2,%-Diaza~2,3-dimethyl- .45 9.18 -1.73 130
bicyclo[2.2.2] octane (9)

2,3-Diaza-2,5-dimethyl- 7.51  9.52  9.30  -2.01 140
bicyclo[2.2.2) octene-(5) (1(_)_)9)

*
) shoulder
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FIGURE 1.
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In the series 1 to 4 ¢ increases significantly due to
greater flexibility of the ring system. For 3 and 4 a
dominant conformation with \p = ’1500 or 1550 respectively
and a second conformation with ¢:=60° are observed. The
methyl groups of 3 and 4 are therefore diequatorial in

the more stable conformation and diaxial in the other one.9)
The six membered ring of 5 is fixed in a conformation with
one axial and one equatorial methyl group as was also

shown by NMR measurements.qo)

On the basis of calculated conformational energies and
dipole moments it was predicted that the predominant con-
formation of & possesses one pair of diaxial and one pair
of diequatorial vieinal methyl groups.qq) This prediction
is verified by the PE-spectrum of 6: Assigning the bands at
7.9 and 10.37 eV to the diequatorial and the bands at 8.45
and 9.00 eV to the diaxial dimethylhydrazine fragment re-

spectively, dihedral angles of 168° and 65° are obtained.

12) it is found that in the

In accordance with NMR results
bicyclic compounds 7 to 10 n, and n, as well as the methyl
groups are in trans positions. The substitution of the me-
thylene by an ethylene bridge does not lead to a significant
change of Y. But the data suggest that for the unsaturated
compounds 8 and 10 ¢ is slightly larger than for the cor-
responding saturated compounds 7 and 9. However, this might
be due as well to a small interaction between n_ and the

n-orbital leading to a stabilisation of n_ and thus to an

increased split of n_ and n_.

The results for the compounds 1 to 10 demonstrate the high
advantage of PE spectroscopy for the conformational ana-

lysis of hydrazine derivatives. Contrary to studies on
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other compoundqu) they lead to the conclusion that the splitting between n,

and n_ is due predominantly to a direct interaction of n, end n, and that

interactions with other orbitals have a minor effect.
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