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CCCLXXXVII1.-The Action of Bromine and of 
Chlorine upon 2 : 4-Dinitrobenxaldehyde-phenyl- 
and -p-tol;yl -h ydraxones. 

By FREDERICK DANIEL CHATTAWAV and AETHUR B. ADAMSON. 

THE action of halogens upon the aryl hydrazones of 2 : 4-dinitro- 
benzaldehyde is of particular interest since, owing to  the presence of 
a nitro-group in a n  ortho-position in the aldehyde nucleus, the 
w-halogenated derivatives might be expected to yield explosive 
compounds, containing a three-membered nitrogen ring, similar to 
those derived from aryl hydrazones of o-nitrobenzaldehyde (J., 1926, 
127, 2407; 1930, 159, 845). The action of bromine and of chlorine 
upon 2 : 4-dinitrobenzaldehyde-phenyl- and -p-tolyl-hydrazones has 
therefore been studied. 

Both halogens substitute in the 0- and p-positions in the phenyl 
residue and in the o-positions in the p-tolyl residue as well as in the 
o-position. As with other hydrazones containing a phenyl residue, 
chlorination proceeds further 
being respectively 

NH*N=XBr 

~~ 

than bromination, the final products 

NH*N=CCI 

whilst in the case of the p-tolylhydrazone the final products are 
NH*N=XBr NH-NZCCI 
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The first products of regulated halogenation which have been 
isolated are in the case of the phenylhydrazone 

NH*N=-CCl 

and in the case of the p-tolylhydrazone 

All these o-halogenated derivatives may be obtained by the action 
of bromine and chlorine respectively upon suitably substituted 
phenyl- and p-tolyl-hydrazones of 2 : 4-dinitrobenzaldehydeY the 
a-hydrogen atom being in each case easily replaced by halogen. 

The o-halogen compounds resemble those derived from the corre- 
sponding o-nitrobenzaldehyde hydrazones, but they are much more 
stable. o-Bromo-2 : 4-dinitrobenmldehyde-3-bromo - p - tolylhydraxone 
and o-bromo-2 : 4-dinitrobenmkl,ehyde-3 : 5-dibromo-p-to1ylhydraxone7 
when treated with ammonia, lose hydrogen bromide, forming the 
explosive nitroendoarzJiminoketodihydrobenxisocliazole oxides ( I), 
which are easily reduced to  the corresponding nitrocndocr.rylimi7lo- 
ketodihydrobenxisodiaxoles (11). 

co 

co 

(R L= C,H,MeBr or C,H,MeBr,) 

In the other cases examined, ammonia had no action upon the 
w-halogen compounds except under conditions which brought about 
almost complete decomposition into tarry matter. 

E X P E R I M E N T A L .  

W-Bromo-2 : 4-dinitrobenxaldehyde-4-bromophenylhydraxone.-To a 
suspension of 3 g. of 2 : 4-dinitrobenzaldehydephenylhydrazone 
(1 mol.) in 50 C.C. of acetic acid was added a solution of 1 C.C. of 
bromine (2 mols.) in 10 C.C. of acetic acid. A clear solution was 
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formed from which w-brmo-2 : 4-di?zitrobenzaldehyde-4-bromophenyl- 
hydrazone slowly separated as a yellow solid. This crystallises €rom 
acetic acid, in which it is moderately easily soluble, in orange-brown 
plates, m. p. 176" (decomp.) (Found: Br, 35.9. C,,E1804N,Br, 
requires Br, 36.0%). 

w - Bromo-2 ; 4-dinitrobenxaldehyde-2 : 4-dibromopheny1hydrazone.- 
Excess of bromine (5 c.c.) was added to  a suspension of 3 g. of 
2 : 4-dinitrobenzaldehydephenylhydrazone in 50 C.C. of acetic acid 
and the mixture was heated at 100" for 30 minutes to complete the 
bromination. On cooling, o-brmo-2  : 4-tEinitrobenzaZdehyde-2 : 4- 
dibromophenylhyiErczone separatcd a3 an orange solid. It crystallises 
from acetic acid, in which i t  is moderately easily soluble, in orange 
prisms, m. p. 202" (decomp.) (Found: Br, 45.7. CI3H,O4N4Er3 
requires Br, 45.9%). 

w - Chloro - 2 : 4-dinitrobenzaldehyde-2 : 4-dichlorophen~1hydroxone.- 
Chlorine was slowly passed into a suspension of 4 g. of 2 : 4-dinitro- 
benzaldehydephcnylhydrazone in 50 C.C. of acetic acid. The 
hydrazone dissolved and w-chloro-2 : 4-dinitrobenxaldehyde-2 : 4-d i- 
chZorophenyZlzydrcxone separated as an orange solid. Chlorination 
was stopped when there was no further separation of solid. The 
product crystalliseti from acetic acid, in whicli i t  was moderately 
easily soluble, in flattened orange prisms, m. p. 196" (decomp.) 
(Found : C1, 27.1. 

o-Ghloro-2 : 4-dinitrobenxaldehyde-2 : 4 : 6-trichlorophenylhydra.xone 
was obtained as a yellow solid when a suspension of 4 g. of 2 : 44%- 
ilitrobcnzaldehydephenylhydrazone in 50 C.C. of acetic acid was 
saturated with chlorine. It crystallises from acetic acid, in which i t  
is easily soluble, in two polymorphic modifications. Rapid cooling 
of the solution yields slender, bright yellow prisms of a labile form 
which, on warming in contact with the mother-liquor, slowly dis- 
solves and orange prisms of the stable form separate, Both forms 
melt a t  129", transformation occurring before melting (Found : 
C1, 334.  C,,H,O,N,Cl, requires C1, 33.5%). 

Thcse a-halogenated compounds are not affected by prolonged 
boiling with alcohol. When they are dissolved in benzene and 
ammonia gas is passed into the solution, they do not react a t  the 
ordinary temperature, but when the temperature is raised, rapid 
decomposition takes place and tarry products are formed, from 
which no definite compound has been isolated. Similar decomposi- 
tion occurs when the o-halogenated compounds are heated with a 
solution of anhydrous sodium acetate in acetic acid. 
Q - Bromo- 2 : 4-dinitrobe?zzalde7~Yde- 3 -homo- p -tolylhydraxo:ae.-This 

separated as an orange solid when 1 C.C. ( 2  mols.) of bromine iiz 
10 C.C. of acetic acid was added to  a suspension of 3 g. (1 mol.) of 

C,,H,O,N,Cl, requires C1, 27.3%). 
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2 : 4-dinitrobenzaldehyie-p-tolylhydrazone in 60 C.C. of acetic acid. 
It crystallises from acetic acid, in which i t  is easily soluble, in 
flattened orange prisms, m. p. 141" (Found : Br, 35.0. C,4H,o0,N4Br, 
requires Br, 34.9%). 

6-Nitro-l : 2-endo-3'-bromo-p-tolylimino - 3 - keto - 2 : 3-dihydro-1 : 2- 
benzisodiazole 1-oxide separates as a bright yellow solid when 
ammonia gas is passed into a cold solution of w-bromo-2 : 4-dinitro- 
benzaldehyde-3-bromo-p-tolylhydrazone in benzene. Rapidly 
crystallised from hot alcohol, in which it is sparingly soluble, it 
separates in bright yellow, rhombic tablets, explosion point 133" 
(Found : Br, 20.9. 

When the explosive compound (2 g.) is boiled for several hours with 
alcohol (25 c.c.), i t  is converted into 6-nitro-1 : 2-enclo-3'-bromo-p- 
tolylimino-3-keto-2 : 3-dihydro-1 : 2-benzisodiazole. This crystallises 
from acetic acid, in which i t  is easily soluble, in colourless prisms, 
m. p. 250" (Found : Br, 21-9. 

w - Bromo - 2 : 4 - dinitrobenzaldehyde - 3 : 5 -dibromo - p-tolylhpdraxone, 
prepared by the action of an excess of bromine upoii 3 : 4-dinitro- 
benzaldehyde-p-tolylhydrazone, crystallises in two polymorphic 
forms. It separates from acetic acid, in which i t  is easily soluble, as 
the labile form in bright yellow prisms, which when allowed to stand 
in contact with the mother-liquor, slowly dissolve and the stable form 
separates in more compact orange prisms. Both forms melt at 152", 
transformation occurring before melting (Found : Br, 44.5. 
C1,Hs0,N4Br, requires Br, 44.7%). 

The action of ammonia upon its solution in benzene yields 6-nitro- 
1 : 2 - endo - 3' : 5' - dibromo-p - tolylimino-3-Eeto-2 : 3-dihydro- 1 : 2-benz- 
isodiazole 1-oxide. Rapidly crystallised from alcohol, in which i t  is 
sparingly soluble, i t  separates in bright yellow, six-sided plates, 
explosion point 142" (Found : Br, 35.0. Cl,H,0,N4Br, requires 
Br, 35.1%). 

When boiled with alcohol for several hours, this explosive corn- 
pound yielded 6,nitro-l : 2-endo-3' : 5'-dibromo-p-tolylimino-3-keto- 
2 : 3-dihydro- 1 : 2-benziaodiuzole, which crystallises from acetic acid, 
in which i t  is easily soluble, in colourless prisms, m. p. 279" (Found : 
Br, 36.1. 

o-Chloro-2 : 4-dini trobenxaldehyde-3-chloro-p-tolylh~one,  ob- 
tained by regulated chlorination of 2 : 4-dinitrobeiizaldehyde-p- 
tolylhydrazone in acetic acid, crystallises from acetic acid, in which 
i t  is moderately easily soluble, as a felted mass of bright orange 
prisnis, in. p. 170" (decomp.) (Found : C1, 19-3. C14H,,-,0,N,Ci, 
requires C1, 19.2%), and a-chloro-2 : 4-dinitrobenxaldehyde-3 : 5-di- 
chloro-p-tolylhydrccxone, prepared by the action of an excess of chlorine 
upon a suspension of 2 : 4-dinitrobenz,zldehyde-p-tolylhydrazone in 

C14H,0,N4Br requircs Br, 21.2%). 

Cl,Hs0,N4Rr requires Br, 22.1%). 

Cl,H80,N4Br, requires Br, 36.3%). 



2796 MALKIN : ALTERNATION IN LONG-CHAIN COMPOUNDS. 

acetic acid, in bright yellow prisms, m. p. 15P" (decomp.) (Found 
Cl, 26-4. 

Although explosive benzisodiazole oxides derived from these 
two o-chloro-compounds were probably formed when ammonia was 
passed into their solutions in benzene, they could not be isolated in a 
state of purity from the tarry products of the reaction. 

The following hydrazones, prepared in the course of this investig- 
ation, were converted into the respective o-halogen compounds by 
the action of bromine and chlorine upon acetic acid suspensions of 
the hydrazones. 

2 : 4-Dinitrobenxaldehyde-2 : 4-dibromophenylhydraxone, bright red 
needles, m. p. 204" (Found : Er, 35.8. C,,H,O,N,Br, requires Br, 
36.0%), 2 : 4-dinitrobenxaldehyde-2 : 4-dichlorophenylhydraxone, bright 
red prisms, m. p. 207" (Pound : Cl, 20.1. C,,H,04N4C12 requires C1, 
20-0%), 2 : 4-dinitrobenxaldelzyde-3-bromo-p-tolylhydraxone, crimson 
prisms, m. p. 179" (Found : Br, 21.2. C14H,,04N4Br requires Br, 
21.6%), 2 : 4-dinitrobenxaldehyde-3 : 6-dibromo-p-tolylhydraxone, labile 
form, bright red prisms, stable form, purple prisms, m. p. 182" 
(Found : Br, 34.7. C,,H,,04N4Br2 requires Br, 34-9%), 2 : 4-di- 
nitrobenxaldehtjde-3-chloro-p-tolylhydraxone, dark red needles, m. p. 
192" (Found : C1, 10.7. Cl4Hl1O4N4C1 requires Cl, 1 0 . 6 ~ 0 ) ,  and 
2 : 4-dinitrobenmldehyde-3 : 5-dichloro-p-tolylhydraxone, labile form, 
bright red prisms, stable form, purple prisms, m. p. 200" (Found : C1, 
19-1. Cl4H,,O4N,C1, requires C1, 19.2%). 

C14H,04N4Cl, requires C1, 26.4%). 
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