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Process for preparing 3,3'-dinitro-5,5-bis(1H-1,2,4-triazole)

The invention relates to a process for preparing 3,3'-dinitro-5,5-bis(1H-1,2,4-
triazole) (DNBT) from 3,3'-diamino-5,5'-bis(1H-1,2,4-triazole) (DABT) and a
process for preparing 3,3'-dinitro-5,5'-bis(1,2,4-triazole)-1,1'-diol.

WO 2014/086599 discloses a process for preparing 3,3'-dinitro-5,5"-bistriazole-
1,1'-diol where in an intermediate step DNBT is oxidized to afford 3,3'-dinitro-5,5'-
bis(1H-1,2,4-triazole)-1,1'-diol. The DNBT is obtained by diazotization of DABT in
sulfuric acid in the presence of nitrite. However it has been shown that this can
form the hazardous and highly explosive byproduct bisdiazo-bi-1,2,4-triazole.

The present invention has for its object to specify respective processes for
preparing DNBT from DABT and for preparing 3,3'-dinitro-5,5'-bis(1,2,4-triazole)-
1,1'-diol, where this hazardous byproduct is not formed.

The object is achieved by the process according to Claim 1 and by the process
according to Claim 10. Useful embodiments are apparent from the features of
Claims 2 t0 9.

The invention provides a process for preparing DNBT from DABT, wherein in the
presence of nitrite sulfuric acid is added, in particular slowly, to a suspension of
DABT in water. This nitrite may be present in an excess of 10 equivalents. The
excess sulfuric acid to be added may be 3 equivalents for example. The addition
may be effected dropwise and/or continuously over several hours, for example
over a period of 12 hours, for example at room temperature, with stirring. The
addition of the sulfuric acid may be effected sufficiently slowly to ensure that no
nitrous fumes are formed. Formation of nitrous fumes can be observed since these
are typically yellow to reddish-brown. A long reaction time ensures that there is no
accumulation of the hazardous bisdiazo-bi-1,2,4-triazole.
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It is an essential feature of the invention that the sulfuric acid be added to the
nitrite solution with DABT suspended therein rather than the nitrite solution being
added to a sulfuric-acid-containing DABT suspension as is the case in the prior
art. After the addition of the sulfuric acid the suspension/the solution formed in the
process may be heated in order to destroy any diazonium compound potentially
still present. After the heating, it is possible to boil the suspension/the solution and
add to it an excess of H,SO4 such that the entirety of the still present nitrite is
decomposed to form nitrous fumes. The end of this decomposition may be
detected by the fact that no further yellow to reddish-brown fumes (nitrous fumes)
are formed. Based on the nitrite the excess of sulfuric acid may be about 1.5
equivalents. The DNBT formed may be separated in the form of a precipitate from
the suspension or a/the solution formed during the process. The formation of the
precipitate may be brought about or at least promoted by cooling the suspension

or the solution formed during the process.

In addition to avoiding the formation of a hazardous byproduct the process
according to the invention has the advantage that it affords DNBT in relatively high

yield.

The invention further provides a process for preparing 3,3'-dinitro-5,5'-bis(1,2,4-
triazole)-1,1'-diol, wherein the DNBT produced by the process according to the
invention is oxidized, in particular using 2KHSOs-KHSO4:K2SO4 or another
inorganic or organic peroxyacid, perborate, hydrogen peroxide or hypofluorous
acid or another oxygen transfer agent, to afford 3,3'-dinitro-5,5'-bis(1,2,4-triazole)-
1,1'-diol. A dihydroxylammonium salt, diguanidinium salt or ditriaminoguanidinium
salt of the thus produced 3,3'-dinitro-5,5'-bis(1,2,4-triazole)-1,1'-diol may be
obtained by incubation of 3,3'-dinitro-5,5'-bis(1,2,4-triazole)-1,1'-diol with
hydroxylamine, hydroxylammonium ions, guanidinium carbonate, guanidinium
ions, guanidine or triaminoguanidine in alcoholic solution and separation of the
thus obtained precipitate.

Exemplary embodiment:
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1.66 g (10 mmol) of finely ground DABT are suspended in 50 ml of H,O. 13.8 g
(200 mmol) of NaNO, are added thereto. 20 ml of 1 M sulfuric acid are added to
the suspension dropwise at a constant rate over a period of 12 hours at room
temperature with stirring. The long reaction time ensures that there is no
accumulation of the hazardous bisdiazo-bi-1,2,4-triazole. This dropwise addition of
sulfuric acid is effected no faster than is required for the reaction and in particular
sufficiently slowly to ensure that no nitrous fumes are formed. Faster addition can
bring about accumulation of the hazardous bisdiazo-bi-1,2,4-triazole. After addition
of the sulfuric acid the resulting mixture is heated to 50° C for 1 hour to destroy
any diazonium compound potentially still present. The suspension/the solution
formed is subsequently boiled and about 1.5 equivalents, based on the originally
employed nitrite, of a 50% sulfuric acid solution are added to decompose any
nitrite that might still be present. This sulfuric acid is added until no more yellow to
reddish-brown fumes (nitrous fumes) are formed. The entirety of the reaction
mixture now has a volume of about 100 ml. It is allowed to cool slowly. The thus
formed acicular crystalline precipitate is separated by filtration. After drying in air
DNBT dihydrate is obtained with a yield of about 90%.
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Claims

1. Process for preparing 3,3'-dinitro-5,5'-bis(1H-1,2,4-triazole) (DNBT) from
3,3'-diamino-5,5'-bis(1H-1,2,4-triazole) (DABT), wherein in the presence of nitrite
H,SO4 is added to a suspension of DABT in H20O.

2. Process according to Claim 1, wherein the suspension of DABT is basic or
by addition of a base is brought to a basic pH, in particular in the range from pH
7.2 t0 8.2, in particular pH 7.5 to 8.0.

3. Process according to Claim 1 or 2, wherein the H,SO, is added sufficiently

slowly to ensure that no nitrous fumes are formed.

4. Process according to any of the preceding claims, wherein the HoSO4 is
added in excess.

5. Process according to any of the preceding claims, wherein the HoSO4 is
added gradually or continuously, in particular dropwise, in particular over several

hours.

6. Process according to any of the preceding claims, wherein the nitrite is

present in excess.

7. Process according to any of the preceding claims, wherein after the addition
of HoSO4 the suspension or a solution formed during the process is heated to at
least 45°C, in particular at least 50°C, for at least 40 minutes, in particular at least

60 minutes.

8. Process according to Claim 7, wherein after the heating the suspension or
the solution formed during the process is brought to boiling and excess H2SOy is
added thereto.



10

WO 2017/013206 PCT/EP2016/067410

9. Process according to any of the preceding claims, wherein the DNBT
formed is separated in the form of a precipitate from the suspension or a/the

solution formed during the process.

10.  Process for preparing 3,3'-dinitro-5,5"-bis(1,2,4-triazole)-1,1'-diol, wherein
the DNBT produced according to any of the preceding claims is oxidized, in
particular using 2KHSO5-KHSO4-K,SO4 or another inorganic or organic
peroxyacid, perborate, hydrogen peroxide or hypofluorous acid or another oxygen
transfer agent, to afford 3,3'-dinitro-5,5'-bis(1,2,4-triazole)-1,1'-diol.
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