Borazine

Borazine or Borazole (B:NiHs): Borazines are colourless liquid and isoelectronic with benzene

and hence they are also called inorganic benzene,

Structure. Various chemical reactions and electron diffraction studies shows that borazine is
isoelectronic with benzene and hence its structure is the same as that of benzene. Like benzene,
borazine has a planar hexagonal structure, containing 6 membered ring, in which B and N atoms

are arranged alternately. Because of the similarity between the structures of borazine and

o

benzene, borazine is called inorganic benzene.
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In Borazine both boron and nitrogen are sp” hybridised. Each N-atom has one lone pair of
electrons, while each B-atom has an empty p-orbital. (B-N) -bond in borazine 1s a dative bond,
which arises from the sidewise overlap between the filled p-orbitals of N-atom and empty p-
orbitals of B-atom

Since borazine 15 soelectronic with benzene, both the compounds have aromatic electron cloud.
Due to greater difference in electronegativity values of B and N-atoms, the electron cloud in
B3IN3 ring of borazine molecule is partially delocalised (since N orbitals are of lower energy

than the B orbitals). While in case of benzene ring, the electron cloud is completely delocalised.

M.O calculations have indicated that eletron drift from N to B 15 less than the electron drift from
B to N, due to greater electronegativity of N-atom. For this N atoms become relatively more
negative than B atoms. In benzene molecule, C=C bonds are non polar, while in case of ByNyH,,



due to the difference in electronegativities between B and N atom, B-N bond 1s polar. It is due to

the partial delocalisation of electron cloud that bonding in B3N3 ring 1s weakend.

N-atom retains some of its basieity and B atom retains some of its acidity. Polar species like
HCl, therefore, attack the double bond between N and B. i.¢ why borazine in contrast to benzene,
readily undergoes addition reaction. The electrophile H' attacks to the partially negative end N-
atoms and the negative groups add to the partially positive end B-atoms through nucleophilic
attack. In borazine B-N bond length 1s equal to 1 44A® which 1s between calculated single B-N
bond (1.54 A®) and B=N double bond length (1.36 A®). The angles are equal to 120°. In benzene
C-C bond length 1s 1.42 A"

Preparation of borazine:

1. Stock and Pohlands method: By the action of NH; on Diborane (B:Hg). The adduct

B:Hs.2NH3 is first formed which then gets decomposed by heating in a closed tube at 200 degree

Celsius.
3B;H; + 6NH; — 3|B;Hg.NH;| — 2B3N;H; + 12H,
(Ratio=1:2) Adduct

This method gives low vield because of simultaneous formation of solid polymeric by-products.

2. Heating BCly with NH,Cl: Heating BCly with NH4Cl in chlorobenzene {(C.H<Cl) in the
presence of Fe, Ni, or Co{ as catayst) at about 140 degree celsious B,B B-trichloroborazine is

formed. This derivative being reduced with LiBH4 in polyether, gives borazine.

INHCl1+ 3BCl; — CL3B3N;H; + 9HCI

3 Cl3BsN;H; + 6LiBH, — 2BN;H; + 6LiCI1 + 3B:H,

3. By heating a mixture of LiBH4 and NH4Cl: B;N;H, can be prepared in the laboratory by
heating a mixture of LiBH, and NH,Cl in vaccum at 230 degree celsious.

JNHLCI+ 3LiBHs  BsNsHg + 3LiC1+ 9H:

This method gives 30% Borazine.

Physical properties: Borazines are colourless volatile liquid. Molecular weight - 78 g

Boiling point : 64.5°C, Melting point . -58°C, Decomposes at -80° C



