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REGARDING THE REACTION OF 
S-TRICHLOROTRINITROBENZENE WITH HYDRAZINE 
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Explosives Dlvisron, Naval Surface Weapons Center 

White Oak, Silver Spring, Maryland 20910 

ABSTRACT : The reaction of S-trichlorotrin&trobenzene with hydrazlne IS shown 

to give 1,3-drhydrazrno-4,6-dlnltrobenzene (Q), not S-trlhydrazlnotrln&tro- 

benzene as previously reported. 

Many simple hexasubstltuted benzene derivatrves have been synthesized 

for the frrst time or become available rn substantial quantrties relatively 

recently, and Interest in the often unusual chemistry and properties of this 

class of compounds 1s continurnq to thus day. Examples include 

hexafluorobenzene', hexaisopropylbenzene2, hexacyanobenzene3, s-trifluoro- 

trlnltrobenzene4, and hexanrtrobenzene 5 . 

In con3unction wrth structure-property relatronshlp studies of fully 

substituted s-trinatrobenzene derrvatlves, we required a sample of 

trihydrazlnotrrnltrobenzene (11, whose preparation from s-trrchlorotrrnrtro- 

benzene (2) and hydrazine hydrate (2) in 95% ethanol had been descrrbed by 
6 

Civera and Gluliano in 1959 . We now wish to report that the material 

prepared by these authors is not 1, and that 1 IS, In fact, unknown. 

We repeated the procedure given by Crvera and Gruliano as closely as 

possible and In addition conducted a number of reactions between z and 2 In 

methanol under varying condrtrons of temperature, reactlon time, and order of 

addrtlon. In all cases the same alcohol-insoluble product was obtained In 

yrelds ranging from 10 - 36%. The propertres of this material are those 

reported for 1_, in that a hydrazone and an acetyl derlvatlve were formed under 

the conditions given by Civera and GLullano (see below). 

However, the compounds prepared by these workers are actually 1,3- 

dihydrazlno-4,6-dlnitrobenzene (4) and Its dlisopropylidene (2) and dracetyl 
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(6) derlvatlves based on the following data: the mp of "1" after - - 
recrystalllzatlon from DMF or nltrobenzene 1s 241-242O (dec) which 1s near 

8 
that reported for 4 (246" dec) . The NMR clearly shows the presence of 2 - 

aromatic protons and 1s otherwlse in agreement with structure 4 also: 

NMR (DMSO-d6) 6 9.25 (s, 2, broad, NE), 8.85 (s, 1, sharp, aromatlc g-5), 7.15 

(s, 1, sharp, aromatic E-Z), and 4.73 (s, 4, broad,Ng2) ppm. The mass spectrum 

showed a parent Ion for 4 at m/e 228. The hydrazone obtalned by refluxlng "A" 

In acetone had mp 263-4 o (acetone) as compared to 269-270° given by Clvera and 

Gluliano. Analytical data supportive of ICS structure 1,3-dllsopropylldene- 

NHNH, 

H2NNH 

-k NH2NH2 

+ 
NHNH2 NHNH2 

/ \ 

acetone HOAc 

NHNHAc 
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hydrazlno-4,6_dlnltrobenzene (5) are as follows: - NMR (DMSO-d6) 6 10.64 

(s, 2, NH), 8.93 (s, 1, aromatic E-51, 7.60 (s, 1, aromatrc H-21, 2.08 - 

(s, 6, CCH3L and 2.00 (s, 6, CCH3) ppm; MS m/e 308 (parent). Anal. Calcd for 

C12H16N6C4: c, 46.75; H, 5.23; N, 27.26; M.W. 308. Found. C, 46.66; H, 5.18; 

N, 26.98; M.w.(DMF) 290. "L" on treatment with aqueous acetlc acrd as 

descrrbed by Crvera and Grulrano gave an acetyl derlvatrve whrch did not melt 

clearly but decomposed above 3OOOC. The mass spectrum is agarn In agreement 

with the structure 1,3-dracetylhydrazlno-4,6_trlnltrobenzenzene (&I: NMR(DMSO-d6) 

6 10.25 (s, 2, NHNHCOCH31, 9.61 (s, 2, NHNHCOCH3), 8.90 (s, 1, aromatic H-51, - - 
6.26 (s, 1, aromatrc H-2), and 1.95 (s, 6, NHCOCH3) ppm - Also, we have prepared 

1,3,5-trlacetylhydrazrno-2,4,6-trlnltrrnrtrobenzene from s-trlfluorotrrnltrobenzene 

and found that rt mel.ts much lower (185O dec.) than 6 7, -. 

In several of the experrments conducted rn methanol, l-chloro-3- 

hydrazrno-4,6-dlnrtrobenzene (I) was isolated in up to 25% yield by 

evaporating the methanol and washrng the resrdue with water. The crude 

product was purrfsed by absorbing a filtered ethyl acetate SOlUtlOn OntO 

srllca gel and elutlng wrth drchloromethane to give tan crystals of mp 198O, 

11t.8) mp 198O. NMR(DMSO-d6) 6 9.92 (s, 1, NH), 8.81 (s, 1, aromatic H-51, - 

7.67 (s, 1, aromatic g-2), and 4.95 (s, 2, NH21 ppm; MS m/e 232 (parent). 

A srmllar 1,4-reduction was not observed when z was reacted wrth acetylhy- 

drazine in acetonrtrrle solution for 20 h at room temperature. The yellow 

solId obtained after evaporating the acetonltrlle layer and trlturatrng the 

residue with water was separated chromatographlcally into unreacted 2 and - 

l-acetylhydrazlno-3,5-dichloro-2,4,6-trlnltrobenzene CS), mp 220° (dec); 

NMR(DMSO-d6) 8 10.21 (s, 1, NHNHCOCH31, 9.54 (s, 1, NHNHCOCH3), and 1.80 - - 

(s, 3, (X3) ppm; MS m/e 353, 355 (parent), and a small amount of 1,3- 

dracetylhydrazlno-5-chloro-2,4,6_trlnrtrobenzene (21, mp 195O (dec.1; 

NMR(DMSO-d6) 6 9.99 (s, 2, NHNHCOCH31, 8.78 (s, 2, NHNHCOCH31, and 1.71 - - 

(s, 3, CEI3) ppm; MS m/e 391, 393 (parent), 345 347 (M - NOa). NO 

trlacetylhydrazlnotrlnltrobenzenzene was formed under these conditions, and when 

run at 60°, the reaction yielded unldentrfred brown solrds. 

2 + AcNHNH2 - 

No2 N02 

8 9 - - 
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Efforts to remove the acetyl groups In trlacetylhydrazlnotrlnLtrobenzenene 

by hydrolysis did not result In the formation of 4. Although treatment of 10 - - 
with 12 N HCR at amblent temperature gave a solld product essentially free of 

amide bands in the ir, this was not 4. - It exhibited a strong band In the if 

at ca. 
-1 

2100 cm , and was surprisingly sensitive to a mild hammer blow. These 

features could be indicative of the formation of a diazo structure via antra- 

molecular oxydation-reduction. 

NHNHAc 

O2 N02 
H+/H20 

,I 41 1 
AcNHNH NHNHAc 

1 - 

The lack of simldarlty between the products from the hydrolysis of 10 and - 
the reaction of 2 with hydrazine suggests that in the latter case 1 is not an - - 
intermediate. The formation of 4 probably proceeds via 1,3-dlchloro-4,6- - 
dsnitrobenzene as indicated by the detection of 7 as a by - or alternative 

product. There appears to be no precedence for this type of a 1,4-reduction 

of nitroaromatics, and no data was obtained in the present work which would 

permit a possible mechanism to be delineated. 
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