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Cne of the authors of the present paper found2 by way of thermal analysis that

p -mannitol hexanitrate /iEN/ and meso-erythritol tetranitrate /ETN/ can form addition
complexe with some aromatic compounds, This was leter confirmed by one of his co-workersj.
It was believed that they were charge transfer complexes and it was expected that nitric
acid esters are electron acceptors.

The nature of the complexes now has been studied by spectroscopic techniques and tetra-
methyl-p-phenylenediemine /TMPD/ was used as electron donor because of its low ioniza-
tion potential /6.5 eV/. A number of mono-, di-, tri-, tetra- and hexa-O-nitro compounds

were examined /Table 1/.

Table 1
lolar ratio Absorption
Titric esters Titrie es- .
t ter : TMPD D Concentration | Thick-
620 of components ness
mol/1l cm
n-3utyl nitrete 3:1 0.100 0.1 1
sec-3utyl nitrate 331 0,158 0.1 1
ter-5utyl nitrate 3:1 0,530 0.1 1
Lsthylene glycol dinitrate 3:1 0.410 0.1 1
Glycerol trinitrate /MNitroglycerine,NG/ 1:1 0.272 0,18 1
pentaerythritol trinitrate 1:1 0.268 0.22 1
neso~erythritol tetranitrate /ETN/ 1:1 0.540 0.01 1
rentaerythritol tetranitrate /PETN/ 1:f 0,100 0,02 1
D ~hignnitol hexenitrate /iHN/ 1:2 0.499 0,002 0.2
p -Sorbitol hexanitrate 1:2 0,468 0,002 0.2
Dulcitol hexanitrate 1:2 0,455 0,002 0.2
nyo~-Inositol hexanitrate 1:2 0,530 0,002 0,2




Formetion of tke donor-cation

It was found that all the nitric estérs in solvents: dichloromethane, 1,2-dichloro-
ethane, methanol, acetonitryl, benzene, gzave violet colour with TiPD charscterised by two
absorption bands -~ 570 and 620 mp. This indicates that the absorption is due to the pre-
sence of Juster cetion /THEID/ /I/.
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we used the method of continuous changss4 for the band 620 mp. Fig. 1 gives the re-
sults for butyl nitrates /Bii/, nitroglycerine /1G/, ETN and LEN. It follows from the mea-
surements that at least three ON02 groups are needed to form Wuster cation. This can be
expressed by the equation:
XR{ONO,)  + yTWPD m==== X/R(OKO,) n/ye + y/miED/®

where R are hydrocarbon groups.,

Whenn=10or2, x=3,y-=1,
n=3o0ré4, x=1,y=1,
n==56, X =1, y= 2,

The ability of forming TIPD is the strongest with hexanitrates of hexitols. /The
highest absorption figures/. Very weak ability of PETI should be ascribed to its low

polarity as pointed out earlier by one of uss.
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Formation of the charze transfer complex with MHN

iiore detailed investigation was done with iHN and TIPD. It was found that two maxima
570 and G20 mp appeared very soon after mixing, but gradually disappeared and a new band
was formed at 450 mp /Pig. 2/. If the viclet solution of ilIN and TLPD in acetoniiryl or
methanol is shaken with a solvent of low dielectric constant, such as n-heptane or 1,2-di-
chloroethane, the latter became coloured yellow - its abscrption maximum was at 450 L.

By using the method of continuous changes4 we established that the molar composition

of the complex is 1:1 /Fig. 3/, i.e. the original ratio 1:2 was subject to a disproportio-

6
nation. By using the Benesi-Hildebrand equation
40 modified for equimolar concentrations we estabe
lished that the equilibrium constant °K of
94
the formation of the complex veries with sol-
a2} vent and decreases with temperature. Thus in
. 1,2-dichloroethane it has values 59.3 and 27.6€
02 oq aé g 10 ¢ & &
1/mol gt 5 and 30 respectively, When in
Job curve of the complex MHN-TMPD
in 1,2-dichloroetheane after 24 hours. a2 solvent of high dielectric constant, the

Fig. 3 complex readily dissociated into ions. This
was established b, measuring the electric conductivity of the solution in t,2-dichloro-
ethane: it increased when methanl was added.

je are suggesting & scheme for the reaction of LHN with TWPD as follows:

e H(CcH,)

CH 0K, 32
/1 M + 2THPD ——={CIiONO,) 4 + 2 @ /fast/
|
CH, 00
hai N(CH4) ,
I
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n[cﬁ3i » N(CHBI > }i{CHBI s
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/2/ 2 5 I + | | /slow/
Il
?.‘[C;{B} > I‘”CHB) 2 I‘;‘CHB) 2
II

The formation of charze transfer complex follows,Itisprobebly fest, as an ionic

reaction:
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2 20 20 D
?HZONOZ I|\|T(CH3) > ?Hzomoz N (CHB) o
/3/  |lcroNo,) + O t==== [(CHONO,) ,| == [} /fast/
| 4 N
CH,ONO, NicH,) , CH,ONO, NlCHB) s

Charge transfer complex

Cation IT is here stabilized by the weak KHN anion, contrary to the existing data7
on low stability /II/ in presence of a strong anion.

A detailed kinetic study will be carried out.

However we were unable to isolate the solid complex as it readily decomposed.

When examining the infrared spectrum of the solution of FFK and TLPD after 24 hours,
i.e. after the band 450 mu, fully appeared, we found a relatively strong absorption at
1620 cm-z which does not exist in TLiPD and could be assigned to a C=l bond. 3ands 1540,
1460 cm_1 were also present and cculd be assigned to skeletal vibrations of C=C in the
quinoid ring. The complex gives also a relatively strong absorption at 1360 cm-'1 which
lies in the region of incrganic nitrate ion /1410-1340 cm-1/8 and which we suggest is

due to the negatively charged ONO2 groups in the LEN anion.

References

1. To whom all enquiries be directed

2. T.Urbanski, Roczniki Chem., ;%, 399 /13833/; ;éf 225 /1934/; ;g, 191 /1935/;
;g, 329 /193 /4 ;;, A74 /19347

3. weiiltenowski, Roczniki Chem., 22, 635 /10657

4. P.Job, Compt. rend,, aeo, 928 /1925/; Ann.Chin.Fhys, /10/, g, 113 /1928/

5. T.Urbaricki, Roczniki Chenm,, 22’ 157 /1951/

6. G.Briegleb, Elektronen-Donator-Acceptor-Komplexe, Springer, Derlin 1961

7. &.D&hne, Z,Chem., 3, 191 /1963/

8. A.D.Cross, Introduction to Practical Infra-red Spectroscopy, Sutterworth, London 1967.




