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INTRODUCTION 

In ·the usual synthesis of s-triamino­
trini trobenzene (TATB), s-tr~chloro­
benzene (TCB), is first nitrated to 
s-trichlorotrinitrobenzene (TCTNB) and 
then amina ted with ammori..i.a. The s -TCB 
is obtained as a bypr-oduct from another 
synthesis operation or from 2,4,6- · 
trichloroaniline. Isomerization of 
1,2,4-trichlorobenzene is another 
possible source. 

Eastman Chemical Company (Kingsport, 
Tennessee) is a large producer of 
2,4,6~trichloroaniline (TCA) which 
is used in the synthesis of photo­
graphic chemicals; however, they are 
unwilling to convert this to either 
the s-TCB or trichloronitrobenzene 
due to environmenta_l concerns. They 
have proposed 'instead to convert TCA 
to 1 ,:3,S-t.richloro-2-nl.trosobenzene 
in large quantity. 

DISCUSSION 

Two samples of trichloronitrosobenzen~ 
were submitted by Eastman for experi- . 
mental use. Both samples were apparently 
of high purity by gas chromatography, 
although both were tan colored powders 
suggesting the possible pres.ence of 
oxitlat.i.on µroduct.s. 

·-
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~ \ . . : . ·: . 
Trial attempts to oxidize the trichloro­
ni trosobenzene with 70% nitric acid 

. ~ere unsuccessful. After four hours at . . . 

room temperature only one percent was 
-converted to trichloronitrobenzene. 
Wanning the re~ction mixture slowly 
to 50 C prodl,lced darl< colored reaction 
products and the reaction became 
exothermai. Similar results were 
obtained when trichloronitrosobenzene 

. was added to the us~al reaction mix­
' tµres 'of sodium nitrate-oleum or 
nitric acid-oleum. 

The addition of trichloronitrosobenzene 
to 90~ (fuming} nitric acid at room 
temperatur~ produced entirely different 
results. The oxidation reaction pro­
ceeded rapidly and smoothly to the 
desired trichloronitrobenzene: 

Cl Cl 

·90% HN03 © N=O ©N02 
Cl Cl · ) CJ! Cl 

Drowning the reaction m:j.xture in water 
resulteq in a 98.6% recovery of tri­
chloronitrobenzene (a tan colored 
powder). 

·1Y 
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Fig. 1 is a gas chromatogram of the 
or.iginal sample. showing···t·he·.p.resente_ :~ -.i~-· 
of a trace ( ..... 0. 0 5%) of an unknown 
compound (probably the dichloro com-
pound) . Fig. 2 itlustr~tes the ,)_... 
separation obtainable between the 
nitroso and nitro compounds by gas 
chromatography on a prepared mixture; · :. :. 

FigS .. 3 through 6 show the rapid ·con-. 
version of the nitroso compound·: to: ; , 
the trichloroni trqbenzene in 90%: ni tr,ic 
acid with the app~arance and disappear­
ance of small amollfltS of unknown . 
oxidation products.. The samples being 

·taken at 30 second, 1, 3 and 6 minute 
intervals. .:·: . : ,, ··· · ~,, , ... 

... ~. :: .. ··." .-.·· ;•'" 

Iri another exPeriment., oielfill wa_s. added 
to the -90%: ni trip. a~:i;9. reac,tion .mixture 
ten minutes after ·the.·addition of:.·the 
ni troso. co111r,ounq and .·the,. t~mperature 
was.then increased to 150.C for·four 
hours .. The r~suitiilg pr:oduct was·.'· 
pure white ·rc'I'Nl} .(~O.·:~%).. f:9n:t9:ining. 
the usual ): .. 0% -di;Ili.trotrichl<;>robenzene 

. and 7 . 8 % . i:efrachloro.dini trobenzene . as. 
obtained from the· nitration ·of".:s-T€B; . . ,, ··' ... . 
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Fig. 2 .. Scparatiofi of Trichloronitroso- · 
benzene and ;richloronitrobenzene 
at 165 C ·· 
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Fig. 3. Conversion of Tr.ichloronitroso­
hcnzcne to Trichloronitrohcnzcnc 
in 9oi i\itric Acid (23 C) after 
:10 Seconds · 
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Fig. 4. Conversion of Trichloronitro­
. sobenzene to Trichloronitro­

benzene in 90% Nitric Acid 
(23' C) after 1 Minute 
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Fig .. 6. Conve.rsion of Trichloro-

CONCLUSION 

ni trosohenzene to Trichloro­
nitrohenzcne in 90% Nitric 
A\,"i<l (23 C) after 6 Minutes 

With only·sl:j..ght modification of the 
present procedure, 1,3,5-trichloro-2-
nitrosobenzene can probably be utilized 
in the production.of the TATB intermediate 
.TCTNB as easily as TCB. This conclusion 
of course neglects toxicity consider­
ations, the effects of trace impurities, 
consistancy of supply, and cost. Further 
stµdy is indicated. 




